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kad kontrols daqvemdebarebuli adgilwarmoSobis dasaxeleba

azn azotovani nivTierebebi

dnm dezoqsiribonukleinmJava

dJn dasaJangi nivTierebebi

ek/ml erTeuli kolonia mililitrSi

konc. reqt.  koncentrirebuli reqtificirebuli (tkbili)

konc.  koncentrirebuli (tkbili)

Jbm
5 

Jangbadis bioqimiuri moTxovnileba 5 dReSi

Jqm Jangbadis qimiuri moTxovnileba

rnm ribonukleinmJava

spn suspenziaSi myofi nivTierebebi

fsn fosforovani nivTierebebi

 
3MH merkaptoheqsanoli

4MMP merkaptomeTilpentanoni

4MMPOH merkaptomeTilpentanoli

A3MH merkaptoheqsanolis acetati

ADP adenozin difosfati

AGP cilovani arabinogalaqtani

ATP adenozin trifosfati

BBT bromTiolis lurji

CaT kalciumis tartrati

CMC karboqsimeTilceluloza

DO optikuri simkvrive

FML (MLF) vaSlrZemJavuri duRili

GPT glutamat piruvat transaminaza

GRP grape reaction product

Semoklebebi da abreviatura
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saerTaSoriso organizacia

ITV Institut technique du vin _ meRvineobis teqnikuri centri 

(safrangeTSi)

KHT kaliumis bitartrati

LDH L (-) laqtat dehidrogenaza

NAD nikotinamid adenin-dinukleotidi

NTU Nephelometric Turbidity Unit _ simRvrivis nefelometruli 

erTeuli

OIV vazisa da Rvinis saerTaSoriso organizacia

Onivins meRvineTa profesiaTSorisi erovnuli ofisi (safrangeTSi)

PAC evrogaerTianebis agraluri politika

PCA pentaqloranizoli

PCR polymerase chain reaction _ jaWvuri polimerizaciis reaqcia

PME peqtin meTil esTeraza
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RMN atomur-magnituri rezonansi

TCA triqloranizoli
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TeCA tetraqloranizoli

TH hidrotimetruli gradusi

UP pasterizaciis erTeuli
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1

yurZeni _ pirveladi nedleuli

1.  yurZeni

1.1. yurZnis mtevani

Rvinis oficialuri ganmarteba :

Rvino _ produqti, romelic miRebulia mxolod yurZnis tkbilis 

an durdos sruli an nawilobrivi alkoholuri duRilis Sedegad.

yurZeni vazis nayofs warmoadgens. botanikurad vazis sxvadasxva jiSi 

erTiandeba gvarSi vitis (Vitis), romlis mtevanic yvaviledis agebulebisaa.

yurZnis mtevani Sedgeba Semdegi nawilebisagan :

• klerti _ mtevnis ConCxi ;

• marcvali _ rbili nayofi, romelic, Tavis mxriv, Sedgeba :

_ marcvlis kanis anu CenCosagan,

_ xorcis anu rbilobisagan da

_ wipwisagan.

yunwi

kani

wipwa

rbilobi

klerti

wonis 2-3 %

wonis 5-8 %

wonis 80-85 %

wonis 3-6 %

yunwis
muceli

funji

cvili

naxati 1  mwife marcvlis struqtura
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2 enologia

1.1.1. klertis Sedgeniloba

1.1.1.1. morfologia

klerti warmoadgens mtevnis, yvaviledis ConCxs. igi datotvilia. 

yvelaze grZeli gantotva qmnis mTavar RerZs, romelsac xerxemals uwo-

deben. yvelaze mokle gantotvebze, anu yunwebze ki marcvalia mimagre-

buli. yunwi marcvlis mierTebis adgilTan farTovdeba. mas mucels 

uwodeben. gantotvis zomazea damokidebuli mtevnis gaSlili Tu kumsi 

forma.

yurZnis SeTvalebisas klerti iRebs saboloo formasa da zomas. sim-

wifisas igi mtevnis wonis 3_6 %-s Seadgens. es maCvenebeli cvalebadia 

da damokidebulia ara marto mtevnis formaze, aramed mtevanTa raode-

nobaze erT Zir vazze da maTi dazianebis xarisxze. erTi da imave jiSis 

vazisaTvis klertis raodenoba orjer meti SeiZleba iyos marcval-

dacvenili, zedmetmarcvliani da nacrisferi sidampliT Sempyrobili 

yurZnis SemTxvevaSi.

1.1.1.2. qimiuri Sedgeniloba

klertis SedgenilobaSi Sedis Semdegi nivTierebebi :

► taninebi
tanini klertis wonis 3 %-s Seadgens. klerts Tu gemos gavusinjavT, 

SevigrZnobT mwklarte gemos, romelic taninebis SemcvelobiTaa gan-

pirobebuli. mas meRvineobaSi `klertis gemos~ eZaxian.

► wyali
wyali klertis wonis 78_80 %-s Seadgens. klerti Zlier mdidaria 

wyliT. amitom, Tu klerts durdoSi davtovebT, moxdeba Semdegi 

osmosuri mimocvla :

_ klertidan wylis nawili tkbilSi gadava, romelic Saqris maRali 

Semcvelobis gamo hipertoniul garemos warmoadgens.

_ xolo tkbilis alkoholuri duRilis Sedegad warmoqmnili eTano-

lis nawili ki klertSi gadava.

amgvari osmosuri mimocvlisagan tkbili zavdeba, rac momavali 

Rvinis alkoholianobas amcirebs. klertgacla, rac durdodan klertis 

mocilebas niSnavs, saSualebas gvaZlevs 0,2_0,3 %-iT meti alkoholis 

Semcveli Rvino miviRoT, vidre klertgauclel RvinoSia.

► mineraluri nivTierebebi
mineraluri nivTierebebi klertis wonis 2_3%-s Seadgens da ZiriTa-

dad kaliumis marilebiT aris warmodgenili.

1.1.2.  yurZnis kanis Sedgeniloba

1.1.2.1. morfologia

kani ujredebiT Zalze koncentrirebuli qsovilia, sadac gamoi-

yofa :

_ epiderma _ kanis zeda fena, romelic garedan dafarulia cximovani 

sanTlisebri Txeli garsiT e. w. cviliT. es ukanaskneli marcvals xaver-

dovan iers aZlevs.
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3yurZeni _ pirveladi nedleuli

_ hipoderma _ kanis Sida qsovili, romelic mniSvnelovani nivTiere-

bebiT mdidari ujredebis mravali Srisagan Sedgeba.

1.1.2.2. qimiuri Sedgeniloba

yurZnis kani Seicavs :

• fenolur naerTebs ;

_ saRebav nivTierebebs (flavonebs TeTr yurZenSi, antocianebsa da 

flavonebs wiTel yurZenSi) ;

_ taninebs ;

• TiToeuli jiSisaTvis damaxasiaTebel aromatul nivTierebebs Tavi-

sufali Tu jer kidev bmuli (e. w. aromatebis winamorbedi) formiT ;

• ujredis garsis Semadgenel peqtinovan nivTierebebs ;

• mineralur nivTierebebs.

1.1.3. rbilobis Sedgeniloba

1.1.3.1. morfologia

rbilobi marcvlis yvelaze mniSvnelovani Semadgeneli nawilia da ara 

marto imitom, rom igi mtevnis 80_85 %-s Seadgens. simwifeSi rbilobis 

ujredi auarebeli nivTierebiT savse vakuolebs Seicavs, romelTa garsi 

Zalian Txelia, advilad skdeba da aTavisuflebs wvens. rbilobSi gamoi-

yofa sami zona :

_ gare zona _ yvelaze Txeli, gars ekvris Sida Sreebs ;

_ Sualedi zona _  moculobiT yvelaze didi ; am zonis ujredebi 

yvelaze mdidaria metabolizebuli nivTierebebiT. am ujredebis garsi 

simwifisas daSlilia. krefisa Tu yurZnis meqanikuri damuSavebisas 

wveni pirvel rigSi am zonidan Tavisufldeba. amitomaa, rom pirveli 

wveni yovelTvis saukeTesoa.

_ Sida zona _  gars ekvris wipwas.

es sxvadasxva zona erTmaneTisagan gamoyofilia lafan-ligninovani 

boWkoebiT, romlis saSualebiTac xdeba yurZnis marcvlis kveba. aq gam-

oyofen :

_ periferiul boWkoebs, romlebic marcvlis kans ekvris ;

_ centralur boWkoebs, romlebic wipwamde midis ;

_ boWkoebs, romlebic mierTebulia yunwis mucelze da marcvlis 

mowyvetis Semdeg qmnis yunwis funjs.

1.1.3.2. qimiuri Sedgeniloba

1000 grami yurZnis wveni daaxloebiT Seicavs :

_ wyals    700_780 g

_ Saqars    200_250 g

_ Tavisufal organul mJavebs 2_5 g

_ bmul organul mJavebs  3_10 g

_ mineralur nivTierebebs 2_3 g

_ azotovan nivTierebebs  0,5_1 g

rogorc vxedavT, rbilobis ZiriTadi komponentebi wyalTan erTad 

aris Saqrebi da organuli mJavebi.

CHAPTER_01.indd   3CHAPTER_01.indd   3 4/16/2004   11:48:35 AM4/16/2004   11:48:35 AM



4 enologia

1.1.4. wipwis Sedgeniloba

vazis yvavili tetrameria. e. i. erT marcvalSi 4 wipwa unda iyos 

moTavsebuli Tumca, wipwebis raodenoba cvalebadia erTi da imave mte-

vnis sxvadasxva marcvalSic ki. am raodenobam 9-s da zogjer 11-sac ki 

SeiZleba miaRwios. vazis zogierTi jiSi saerTod ukurkoa (apirenuli). 

am jiSis yurZens qiSmiSis warmoebaSi iyeneben.

1.1.4.1. morfologia

wipwa msxlisebri moyvanilobisaa. misi embrioni da albumini garedan 

daculia magari, gaxevebuli safariT. 

1.1.4.2. qimiuri Sedgeniloba

wipwis Semadgeneli ZiriTadi komponentebia :

_ fenoluri naerTebi (taninebi), romlebic wipwis wonis 5-8 %-s Sead-

gens ;

_ cximebi, romlebic cud gavlenas axdebs Rvinis xarisxze da rom-

lebsac zeTebis warmoebaSi iyeneben. 100 litri Rvinis dasayeneblad 

saWiro yurZnis wipwisagan 0,5 litri zeTi mzaddeba.

wipwaSi arsebuli nivTierebebis gadasvla RvinoSi sasurveli ar aris, 

amitom yurZnis meqanikuri gadamuSavebisas ar unda davuSvaT wipwis 

dazianeba.

1.2. yurZnis zrda-ganviTareba da damwifeba

yurZnis mtevnis Seswavlisas vnaxeT, rom Rvino sakmaod araerTgva-

rovani nedleulisagan mzaddeba. igi Sedgeba :

_ maRalmolekuluri qsovilis mqone myari nawilebisagan. es aris 

klertis, kanisa da wipwis qsovilebi.

_ Txevadi nawilisagan (tkbili), romelic gamoedineba dabalmoleku-

luri qsovilis _ marcvlis rbilobidan.

myari nawilebi Seicavs sxvadasxva qimiur naerTs, romlebic macera-

ciis dros gamoiwvlileba da amdidrebs tkbils.

yurZnis qimiuri Sedgeniloba mevenaxeobis uamrav iseT faqtorzea 

damokidebuli, romlebzec meRvines zemoqmedebis saSualeba naklebad 

aqvs, Tumca arsebobs sxva faqtorebic, romlebic uSualod maszea 

damokidebuli. es aris rTvlis TariRis dadgena da misi organizeba. 

krefis optimaluri TariRis gansazRvra umniSvnelovanesi momentia. ami-

saTvis ki aucilebelia yurZnis ganviTarebisa da damwifebis kontroli 

da yurZnis Semadgeneli sxvadasxva qimiuri nivTierebis gavlenis codna 

produqciis xarisxze.

1.2.1. yurZnis zrda-ganviTareba

marcvlis gamonaskvidan mis damwifebamde (da Semdegac, gadamwifebis 

SemTxvevaSi), yurZeni gaivlis ganviTarebis sxvadasxva stadias, romelic 

mis qimiur Sedgenilobaze moqmedebs (naxati 2).

CHAPTER_01.indd   4CHAPTER_01.indd   4 4/16/2004   11:48:35 AM4/16/2004   11:48:35 AM



5yurZeni _ pirveladi nedleuli

wona

drodro

vegetaciuri

periodi

45-dan 65 dRemde 35-dan 53 dRemde

SeTvaleba

damwifeba

gadamwifeba

naxati 2  yurZnis ganviTarebis etapebi

1.2.1.1. vegetaciuri periodi

mimdinareobs 45-dan 65 dRemde, gamonaskvidan SeTvalebamde. am peri-

odSi adgili aqvs or ZiriTad movlenas :

_ ujredebis gamravleba mimdinareobs 4_6 kviris ganmavlobaSi. 

Tumca, igi ramdenime dReSi mTavrdeba iseT jiSebSi, romlebic ganayo-

fierebis gareSe anu e. w. korinTuli apireniiT viTardeba ; 3_4 kviraSi _ 

iseT jiSebSi, romlebic arasruli ganayofierebiT anu e. w. sulTanuri 

apireniiT viTardebian ;

_ ujredebis zrda iwyeba ganayofierebidan 10_15 dReSi da grZel-

deba vegetaciuri periodis damTavrebamde.

vegetaciur periodSi ar xdeba Saqrebis dagroveba. maTi raodenoba 

arasdros ar aWarbebs 10_20 grams litr wvenSi. marTalia, marcvals 

Saqari miewodeba, magram is ujredebis ganviTarebisaTvis ixarjeba. sam-

agierod, didi raodenobiT grovdeba organuli mJavebi, romlebic SeTva-

lebamde odnav adre maqsimums, daaxloebiT 16 grams aRwevs litr wvenSi.

1.2.1.2. SeTvaleba

SeTvalebis periodSi ujredebis ganviTareba neldeba, magram mcire 

xniT. ganviTarebisaTvis saWiro hormonebis sinTezis kleba gamoixateba 

marcvlis Seferilobis cvlilebiT. is kargavs mwvane fers da TeTri 

yurZnis SemTxvevaSi gamWvirvale xdeba, xolo Savi yurZnis SemTxvevaSi 

iReba wiTel Seferilobas.

mimdinare cvlilebebi gamowveulia Saqrebis intensiuri miwodebiT 

foTlebidan marcvlisaken. maTi Semcveloba swrafad izrdeba da 10-dan 

100 gramamde adis litr tkbilSi.

paralelulad iwyeba organuli mJavebis Semcireba.

1.2.1.3. damwifeba

es 35_53 dRe grZeldeba, SeTvalebidan simwifemde. ujredebis 

Se Cerebuli ganviTareba nel-nela aRdgeba da zrdas ganagrZobs. ujre-
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6 enologia

dis garsi TandaTanobiT sustdeba zogierTi nivTierebis daSlis gamo. 

yurZeni rbildeba.

Saqrebis miwodeba dRiTidRe izrdeba da isini vakuolebSi grovdeba.

mJavebi ganagrZobs klebas. grovdeba mineraluri nivTierebebi, maT 

Soris kaliumi.

garkveul momentSi Saqrebis miwodeba marcvalSi Cerdeba. rbilobis 

simwife miRweulia. am stadiaze Saqrebis Semcveloba yurZenSi maqsimal-

uria. man jiSisa da mosavlis wlis mixedviT SeiZleba 200, 250, xandaxan 

ki 300_350 grams miaRwios litr wvenSi.

izrdeba yurZnis aromatuli potencialic, Tumca am gardaqmnebis 

zusti gansazRvra Znelia, radgan igi uamravi, jer kidev cudad Seswav-

lili da Zlier gansxvavebuli raodenobis nivTierebebisagan Sedgeba.

yurZnis simwife sxvadasxva TvalsazrisiT SeiZleba Sefasdes : kanis 

simwife, rbilobis simwife, wipwis simwife.

1.2.1.4. gadamwifeba

Tu yurZnis krefa gviandeba, iwyeba misi gadamwifeba. nivTierebaTa 

mimocvla vazsa da marcvals Soris SeCerebulia. Sesabamis klimatur 

pirobebSi iwyeba marcvlis gamoSroba da rbilobis Semadgeneli niv-

Tierebebis koncentrireba. zogierT, gansakuTrebul klimatur gare-

moSi gadamwifebas Tan axlavs keTilSobili sidamplis gamomwvevi soko 

botritis cinereas (Botrytis cinerea) ganviTarebac.

1.2.2. yurZnis qimiuri Sedgeniloba

yurZnis komponentebidan ZiriTadad gvxvdeba :

• Txevad nawilSi (tkbili) :

_ Saqrebi,

_ organuli mJavebi.

• myar nawilebSi :

_ ufero fenoluri naerTebi,

_ peqtinovani nivTierebebi, }
warmodgenilia yvela myar 

nawilSi : klerti, kani, wipwa

_ Seferili fenoluri naerTebi,

_ aromatuli nivTierebebi, }
ZirTadad warmodgenilia

mxolod kanSi

erTdroulad myar da Txevad nawilebSi :

_ azotovani nivTierebebi,

_ enzimebi,

_ vitaminebi,

_ mineraluri nivTierebebi.

2. saRi yurZnis qimiuri Sedgeniloba

yurZnis Semadgeneli komponentebis TiToeul kategoriaze saWiroa 

vicodeT maTi :

_ qimiuri buneba da Tvisebebi,

_ cvlilebebi, gardaqmna yurZnis damwifebisas, gadamuSavebisas da 

daRvinebisas.
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7yurZeni _ pirveladi nedleuli

2.1. Saqrebi

2.1.1. Saqrebis zogadi Tvisebebi

termini `Saqari~ moicavs sxvadasxva molekulis mqone, xSirad sak-

maod rTul naerTebs. ganasxvaveben martiv da rTul Saqrebs.

2.1.1.1. martivi Saqrebi

martiv Saqrebs monomer Saqrebs, anu monosaqaridebs uwodeben.

maTi molekula Sedgeba samidan Svid naxSirbadiani jaWvisagan. 

TiToeul naxSirbadze hidroqsilis jgufia bmuli garda erTisa, 

romelzec moTavsebulia aldehidis an ketonis jgufi. Saqrebis dasax-

eleba, molekulaSi naxSirbadTa ricxvidan gamomdinareobs (trioza, 

pentoza, heqsoza, heptoza...). naxSirbadebis numeracia iwyeba an aldehi-

dis jgufis naxSirbadidan an im naxSirbadidan, romelic yvelaze axlo-

saa ketonjgufTan.

xsnarebSi monosaqaridis molekula warmodgenilia ori struqtu-

ruli formis wonasworobis saxiT :

• pirveli forma grafikulad gamoisaxeba gaxsnili, sworxazovani 

saxiT, sadac aldehidis an ketonis jgufi moTavsebulia zeda mxares. 

hidroqsilis jgufebi ganTavsebulia jaWvis marcxena Tu marjvena mxa-

reebze, Tumca mnaxvelisaTvis, romelic molekulis formulas winidan 

uyurebs, qveda ukanaskneli hidroqsili yovelTvis marjvena mxares mde-

bareobs. am SemTxvevaSi molekulas D-serias miakuTvneben. qveda hidro-

qsili rom marcxniv yofiliyo, molekula L-seriisa iqneboda.

yvela monosaqarids aqvs, minimum, erTi asimetriuli naxSirbadi, ris 

gamoc adgili aqvs izomerias. Saqris xsnari polimerizaciis sibrtyes 

xris an marjvniv (deqtrogiri Saqari D (+)), an marcxniv (levogiri Saqari 

D (-)).

• meore formaa cikluri forma, romelic miiReba naxSirbadebis 

jaWvis SekvriT aldehidis an ketonis jgufis naxSirbadTan. amgvari 

rgoli mxolod oTx an met-naxSirbadian SaqrebSi SeiZleba Seikras.

amgvarad, heqsozebSi, romlebic aldehidjgufs Seicavs da romleb-

sac aldozebs uwodeben, rgoli C
1
 naxSirbadidan ikvreba :

_ an C
5
 naxSirbadTan da iqmneba piranis msgavsi eqvskuTxa cikluri 

struqtura da Saqars piranoza ewodeba ;

_ an C
4
 naxSirbadTan da iqmneba furanis msgavsi xuTkuTxa cikluri 

struqtura da Saqars furanoza ewodeba.

ketonjgufis matarebel heqsozebs ketozebi ewodeba. ketozebi 

rgols C
2
 naxSirbadidan qmnis :

_ an C
6
 naxSirbadTan _ piranoza,

_ an C
5
 naxSirbadTan _ furanoza.

C
1
 naxSirbadi pentozebsa da heqsozebSi asimetriulia, rac α da β 

formebis arsebobas iwvevs. α da β formebi Seesabameba molekulaSi C
1
 

naxSirbadze hidroqsilis Sesabamisad, zeda da qveda mdebareobebs. α 

da β formebis erTmaneTSi gadasvla polimerizaciis sibrtyis gadaxris 

cvalebadobas iwvevs, rasac mutarotacias uwodeben.

am molekulebis cikluri gamosaxva erT sibrtyeSi ar aris srul-

yofili. sivrceSi molekulas gemis an konvertis forma aqvs (naxati 3).
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glukopiranoza glukofuranoza

glukoza

heqsozebis eqvskuTxa da xuTkuTxa formebi

glukopiranozas α da β izomerebi

glukoza

fruqtopiranoza fruqtofuranoza

naxati 3  heqsozebis eqvskuTxa da xuTkuTxa formebi da glukopiranozas 

izomerebi

2.1.1.2. rTuli Saqrebi

rTuli Saqrebi martivi Saqrebis kondensaciiT miiReba. aldozis 

aldehidjgufis aRmdgenel hidroqsils SeuZlia, romelime sxva 

Saqris hidroqsilTan SeerTdes erTi molekula wylis gamoyofiT. ori 

molekula Saqari bmas darCenili Jangbadis xidiT warmoqmnis. magali-

Tad, saqaroza warmoadgens glukopiranozisa da fruqtofuranozis 

kondensaciis produqts, e. i. saqaroza disaqaridia.

amgvari polimerizaciis reaqciebi grZeldeba da vRebulobT kom-

pleqsuri struqturis mqone molekulebs, romelTa jaWvis ZiriTad 

Semadgenel nawils yvelaze xSirad disaqaridebi warmoadgens.

Tu am molekulebs maTi kompleqsurobis mixedviT davalagebT, mivi-

RebT Semdeg klasifikacias :

_ oligosaqaridebi, 4-dan 10-mde monomeriT,

_ polisaqaridebi, 10-ze meti monomeriT. mcenareul ujredSi poli-

saqaridebi warmoadgens samarago (saxamebeli, celuloza) da ujredis 

garsis Semadgenel nivTierebebs. aseTebia peqtinebi, romelTa saxelwo-
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9yurZeni _ pirveladi nedleuli

debebic Saqrebidan momdinareobs (glukani, galaqturonani...).

Tu am rTul polimerebs maTi Semadgeneli molekulebis mravalgva-

robis mixedviT davyofT, miviRebT :

_ holozidebs, romlebic mxolod Saqrebisagan aris agebuli,

_ heterozidebs, romelTa molekulaSic Saqrebis garda sxva naerTe-

bic (aglikoni) Sedis. am naerTebis Taviseburebebs swored aglikoni 

ganapirobebs (fenoluri naerTebi, aromatebis winamorbedebi...).

2.1.2. yurZnis Saqrebi

yurZnis rbilobi ZiriTadad or heqsozas _ glukozasa da fruqtozas 

Seicavs. aqve gvxvdeba sxva Saqrebic, magram gacilebiT naklebi raode-

nobiT.

2.1.2.1. heqsozebi

yurZenSi glukoza D (+) glukopiranozis saxiT gvxvdeba, xolo fruq-

toza _ D (+) fruqtofuranozis saxiT.

orive Saqari fotosinTezis gziT grovdeba :

_ pirdapiri gziT saqarozisagan C
12

H
6
O

12
. saqarozis sinTezi mimdi-

nareobs mcenaris yvela mwvane organoSi, gansakuTrebiT ki foTlebSi. 

aqedan igi ZarRvebis saSualebiT marcvlisaken miedineba, xvdeba rbi-

lobSi da ganicdis hidrolizs glukozad da fruqtozad. hidrolizs 

xels uwyobs enzimTa jgufi invertaza.

_ arapirdapiri gziT saxameblisagan (C
6
H

12
O

6
)
n
. saxamebeli grovdeba 

ujredTa garsSi, rodesac mcenare imaze met Saqars awarmoebs, vidre 

moixmars. Saqris naklebobis dros xdeba am samarago nivTierebis hidro-

lizi.

glukozisa da fruqtozis yvelaze mniSvnelovani Tvisebebia :

_ aqvs duRilis unari. anaerobiozSi safuvrebi maT eTanolad da nax-

SiorJangad gardaqmnis met-naklebi siswrafiT ;

_ SeiZleba ganicados sxva bioqimiuri gardaqmnebic, romelTa nawili 

uaryofiTad moqmedebs Rvinis xarisxisze ;

_ gadaxris polarizaciis sibrtyes. glukoza deqstrogiria, fruq-

toza, ki levogiri. wyalxsnarSi glukoza polarizaciis sibrtyes nebi-

smier temperaturaze +52,3 °C-iT marjvniv gadaxris, fruqtoza ki _ 

20 °C-ze _91,3 °C-iT marcxniv.

_ aris aRmdgeneli1 e. i. iJangeba. maTi es Tviseba gamoyenebulia 

Saqrebis koncentraciis qimiuri gziT gansazRvrisas felingis (Sedar-

ebiT ioli) da bertranis (ufro zusti) meTodebiT (ix. Tavi 10) ;

_ warmoadgens izomerebs ;

_ SeuZlia maTi aldehidis an ketonis jgufiT SeboWos gogirdis 

dioqsidi. es bma susti da aramdgradia, magram daJangviT Zlierdeba.

2.1.2.2. sxva Saqrebi

yurZeni umniSvnelo raodenobiT sxva Saqrebsac Seicavs. maT Sorisaa :

_ pentozebi L (+) arabinoza, D (+) qsiloza, D (-) riboza. es pentozebi 

peqtinebis SemadgenlobaSi Sedis da maT ar gaaCnia duRilis unari. sam-

agierod, maTi gardaqmna SeuZlia rZemJava baqteriebs. arian aRmdgenlebi. 

1 zogierTi avtori iyenebs termins ̀ reducirebuli~, rac arasworia (g. s.)
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10 enologia

arabinoza 10-jer met gogirdis dioqsids boWavs, vidre glukoza ;

_ heqsozebi (galaqtoza) ;

_ rTuli Saqrebi, rogoricaa saqaroza. saqaroza ar aris aRmdgeneli. 

mas ara aqvs duRilis unari, ver gardaqmnian baqteriebi, magram tkbilSi 

bunebrivad arsebuli an safuvrebis mier gamoTavisuflebuli enzimebi 

Slian mas glukozad da fruqtozad. polarizaciis sibrtyes gadaxris 

marjvniv +66,5○-iT. zogierT SemTxvevaSi daSvebulia misi xelovnurad 

damateba tkbilSi2. saqarozis garda yurZenSi gvxdeba melibioza, mal-

toza, rafinoza da a.S.

2.1.2.3. Saqris Semcveli sxva naerTebi

yurZenSi Saqris Semcveli sxva iseTi naerTebic gvxvdeba, rogori-

caa fenoluri naerTebis, peqtinovani nivTierebebisa da aromatTa win-

amorbedebis glukozidebi.

2.1.3. Saqrebis gardaqmna da mniSvneloba meRvineobaSi

2.1.3.1. warmoqmna

vazi kvirtis gamotanidan foTlis gacvenamde awarmoebs Saqris sin-

Tezs, Tumca yurZenSi SeTvalebamde misi Semcveloba Zalian mcirea. 

SeTvalebis dawyebisTanave iwyeba Saqrebis dagroveba da mwifobisas igi 

sakmaod maRal koncentraciamde adis. mwifobis bolos yurZnis Saqri-

anobam dReSi 4-5 gramiT SeiZleba moimatos da mwifobis bolos igi 200 

g.l-1-s, xandaxan ki 300 g.l-1-sac ki aRwevs.

dagrovebisas icvleba sxvadasxva Saqris proporciebic.

yurZnis simwifis erT-erTi, Tumca praqtikaSi naklebad xmarebuli 

maCvenebelia glukozisa da fruqtozis Tanafardoba. es maCvenebeli 

utoldeba :

_ gamonaskvisas, daaxloebiT 5-s,

_ SeTvalebisas, 2-s,

_ xolo, mwifobisas naklebia 1-ze (0,99-0,95).

am dros yurZenSi Semdegi Saqrebi gvxvdeba :

_ heqsozebidan : 150 g.l-1 glukoza, 150 g.l-1 fruqtoza da 100 mg.l-1 

galaqtoza.

_ pentozebi 0,6 g.l-1 : aqedan 100 mg.l-1-ze naklebi arabinoza, 50 mg.l-1-

ze naklebi qsiloza da umniSvnelo raodenobiT riboza.

_ rTuli Saqrebidan : 1,5 g.l-1 saqaroza da umniSvnelo raodenobiT 

melibioza, maltoza da rafinoza.

vazis mwvane masis zrda-ganviTarebis periodSi yurZenSi Saqris dag-

roveba ar xdeba, radgan igi sxva daniSnulebiT ixarjeba :

_ ujredebis sunTqviT procesebze (katabolizmi) ;

_ mcenaris qsovilis agebaze (zrda-ganviTareba, anabolizmi) ;

_ an, samarago nivTierebebis dagrovebaze, Tu mcenare saWiroze met 

Saqars awarmoebs. samarago nivTierebebi saxameblis saxiT grovdeba 

foTlis ujredis garsSi.

SeTvalebidan moyolebuli, iwyeba Saqrebis dagroveba, radgan :

_ am stadiaSi foTlebis saerTo farTobi yvelaze didia, amitom vazi 

2 daSvebulia evrokavSiris meRvineobis gansazRvrul raionebSi (g. s.)
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11yurZeni _ pirveladi nedleuli

yvelaze didi raodenobiT Saqrebs warmoqmnis ;

_ es Saqrebi aRar ixarjeba, radgan mcenaris zrda damTavrebulia :

_ vazis hormonaluri wonasworoba Secvlilia, Saqari nayofisa da 

aramwvane organoebisaken miedineba.

rac ufro xelsayrelia SeTvalebis Semdgomi periodi vazis zrdis-

aTvis, miT ufro mozrdili da naklebSaqriania nayofi. arsebobs antag-

onizmi mosavlis raodenobasa da mis xarisxs Soris. rac metadaa dat-

virTuli vazi, miT meti raodenobiT warmoqmnis igi Saqrebs, magram am 

dros mas energiac meti sWirdeba da met Saqrebsac xarjavs. dauxarjavi 

Saqari ki nayofisa da vazis sxvadasxva organoebis ufro did mocu-

lobaSi nawildeba da misi koncentraciac, Sesabamisad, naklebia, vidre 

naklebdatvirTul vazze. metic, vazis zedmeti datvirTva agrZelebs 

mis vegetaciur periods da, SesaZlebelia, damwifebis periodi araxel-

sayrel klimatur periods daemTxves.

zogierTi mecnieri Tvlis, rom mosavlianobis gavlena yurZnis 

xarisxze damokidebulia vazis jiSze, da uxvmosavlian jiSebze maRali 

datvirTva nakleb uaryofiTad moqmedebs.

Saqrebis ganawileba marcvalSi ar aris erTgvarovani. am mxriv ganasx-

vaveben rbilobis sam zonas. Saqrebs yvelaze didi raodenobiT Sualedi, 

centraluri zona Seicavs, romelic moculobiTac yvelaze didia da 

wvensac yvelaze advilad gamoyofs.

2.1.3.2. Saqrebis mniSvneloba meRvineobaSi

meRvineobaSi Saqrebi erT-erT umniSvnelovanes rols asrulebs :

► Saqars axasiaTebs tkbili gemo
am Tvisebis gamo, Saqari mravali Rvinis SemadgenlobaSi Sedis da 

gansazRvravs am Rvinis tips. RvinoSi narCeni Saqrebis Semcveloba dad-

genilia kanoniT3 :

_ mSrali Rvino : 0_4 g.l-1 Saqari,

_ naxevrad mSrali Rvino : 4_12 g.l-1 Saqari,

_ naxevrad tkbili Rvino : 12_45 g.l-1 Saqari,

_ tkbili Rvino : > 45g/l Saqari.

maRalmJaviani RvinoebisaTvis es maCveneblebi SeiZleba SedarebiT 

maRalic iyos.

► Saqari gansazRvravs yurZnis simwifes
Saqrebis maRali koncentracia yurZnis xarisxis maCvenebelia. rode-

sac Saqrianoba maRalia, es niSnavs, rom simwife miRweulia sxva niv-

Tierebebis (fenoluri naerTebi, aromatuli nivTierebebi da a. S.) Tval-

sazrisiTac.

► Saqrebis gardaqmniT miiReba eTanoli 
alkoholuri duRilis dros, safuvrebi Saqrebs eTanolad gardaqm-

nis. eTanoli ki Rvinis erT-erTi umniSvnelovanesi komponentia, gansa-

kuTrebiT organoleptikuri TvalsazrisiT.

3 `saqarTvelos kanonis vazisa da Rvinis Sesaxeb~ mixedviT mSrali Rvino Seicavs 0-4 g.l-1 Saqars, naxevrad mSrali 

Rvino _ 4-25 g.l-1 Saqars, naxevrad tkbili Rvino _ 30-50 g.l-1 Saqars, xolo tkbili Rvino _ 51-80 g.l-1 Saqars (g. s.)
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2.2. organuli mJavebi

2.2.1. organuli mJavebis zogadi Tvisebebi

organuli mJavebis mJava Tvisebas ganapirobebs maTi damaxasiaTebeli 

karboqsilis jgufis wyalbadi.

maTi saerTo formulaa

xsnaris realur mJavianobas gansazRvravs H+ protonebis (wyalba-

dionebis) disociacia, rac pH-iT izomeba. pH warmoadgens xsnarSi wyal-

badionTa koncentraciis uaryofiT logariTms. arsebobs Zlieri da 

susti mJavebi, imisda mixedviT, Tu ramdenad disocirdeba igi xsnarSi 

H+ protonebad da anionebad.

xsnarSi arsebuli Tavisufali mJava funqciebis jami Seadgens saerTo 

mJavianobas. igi titraciiT izomeba, amitom mas titrul mJavianobas 

uwodeben.

meRvineobaSi titruli mJavianoba gamoisaxeba an miliekvivalento-

biT litrze (mekv/l) (evrogaerTianebis kanonmdeblobiT), an gogird-

mJavaze (safrangeTSi), an RvinomJavaze gadaangariSebiT, anu imden gram 

RvinomJavad, ramdeni gramis damatebacaa saWiro 1 litr wyalSi, imave 

mJavianobis xsnaris misaRebad.

saerTod, organuli mJavebi sust mJavebs warmoadgens, amitom, 

tkbilsa da RvinoSi erTdroulad vxvdebiT mJava molekulac (Tavi-

sufali forma) da mis disocirebul marilsac (SeboWili forma). es 

gamowveulia Rvinis mJavebisa da fuZeebis urTierTqmedebiT.

magaliTisaTvis aviRoT erTfuZiani mJava AH, romelic wonasworo-

baSia. am mJavas axasiaTebs garkveuli disociaciis xarisxi, romelic 

pK
A
-Ti gamoisaxeba. 

pK
A
 xandaxan ubralod pK-Ti gamoisaxeba da –logKa-s udris : misi 

mniSvneloba miT ufro maRalia, rac ufro dabalia mJavas disociaciis 

xarisxi anu mJavas siZliere.

• xsnari, romlis pH mocemuli mJava funqciis pK-s utoldeba, 

erTnairi raodenobiT Seicavs am mJavas Tavisufal da bmul (diso-

cirebul) formebs.

• xsnari, romlis pH mocemuli mJava funqciis pK-ze metia, Sei-

cavs meti raodenobiT disocirebul formebs.

• xolo xsnari, romlis pH mocemuli mJava funqciis pK-ze nakle-

bia, meti raodenobiT Tavisufal formebs Seicavs.
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13yurZeni _ pirveladi nedleuli

tkbilisa da Rvinis pH-isa da maTSi arsebuli sxvadasxva mJavas pK-s 

mixedviT, icvleba Tavisufal da bmul formaTa proporciebi.

5,74

5,13

4,77

4,37

3,46

3,14

3,01

L + RvinomJava L + RvinomJavalimonmJava

pK

limonmJava
3

pK

limonmJava
2

pK

limonmJava
1

pK

vaSlmJava
2

pK

vaSlmJava
1

pK

RvinomJava
2

pK

RvinomJava
1

naxati 4  tkbilSi arsebuli mJavebis sxvadasxva pK

2.2.2. yurZnis organuli mJavebi

yurZeni ZiriTadad or mJavas, RvinomJavasa da vaSlmJavas Seicavs, 

romlebic mJavianobis 90 %-s Seadgenen. aqve, ocamde sxva mJavasac 

vxvdebiT mcire raodenobiT, romelTaganac yvelaze mniSvnelovania 

limonmJava.

tkbilis pH-ze mJavebis nawili Tavisufali saxiTaa, nawili ki _ Sebo-

Wi li, umetesad kaliumis marilebTan. orfuZian RvinomJavasa da vaSlmJa-

vas erTfuZiani mJavas Tvisebebi axasiaTebT, xolo samfuZian limonmJavas 

_ orfuZianis, radgan maTi bolo mJavafunqciis pK Zalian maRalia.

yurZnis organuli mJavebi ujredTa vakuolebSia moTavsebuli, gansa-

kuTrebiT ki rbilobis ujredTa vakuolebSi.

2.2.2.1. RvinomJava

L (+) RvinomJava : COOH CHOH CHOH COOH specifikuria RvinisaT-

vis (anu vazisaTvis). dReisaTvis arsebuli informaciiT, vazi erTaderTi 

evropuli mcenarea romelic, RvinomJavas sinTezs axdens. RvinomJava 

warmodgenilia izomerebis saxiT da polarizaciis sibrtyes marjvniv 

gadaxris.

RvinomJava heqsozebis jaWvis gawyvetiT miiReba C
4
 da C

5
 naxSirbadebs 

Soris. igi ar warmoadgens ujredis sunTqviTi procesebis produqts. 

is warmoiqmneba mwvane yurZenSi isrimobis periodSi, magram gadmodis 

axalgazrda foTlebidanac.

RvinomJava marcvlis energetikuli moTxovnilebisaTvis iSviaTad 
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Tu ixarjeba. igi yurZnis yvelaze Zlieri mJavaa. Tumca, rogorc yvela 

organuli mJava, mainc sust mJavaTa ricxvs miekuTvneba. xSirad zenajer 

mdgomareobaSia, rac misi marilebis (Rvinis qva) gamoleqvas iwvevs. misi 

gardaqmna SeuZliaT rZemJava baqteriebs.

meRvineobaSi daSvebulia metaRvinismJavas damateba RvinoSi, romelic 

RvinomJavasagan miiReba.

2.2.2.2. vaSlmJava

L (-) vaSlmJava : COOH CH
2
 CHOH COOH warmodgenilia yvelanair 

xilSi. misi sinTezi mcenaris qlorofilian qsovilSi xorcieldeba. 

rodesac mcenaris energetikuli balansi dadebiTia, xdeba misi dag-

roveba, raTa daxarjuli iqnes sapirispiro SemTxvevaSi. mcenareSi igi 

energiis gadamtanis rols asrulebs.

vaSlmJava warmoiqmneba Saqrebis daSlisas da warmoadgens fotosin-

Tezisa da ujredis sunTqviTi procesebis Sua produqts. miiReba mJaun-

ZmarmJavas hidrogenaciiT, romlis metabolizmic yurZenSi xorcield-

eba. Tumca aseve SeiZleba miRebuli iqnes Saqrebidan (piroyurZenmJavaze 

gavliT) an limonmJavasagan.

misi gardaqmna SeuZliaT safuvrebs, alkoholuri duRilis dros da 

rZemJava baqteriebs, vaSlrZemJavuri duRilis dros.

2.2.2.3. limonmJava

Zalze gavrcelebulia mcenareTa samyaroSi, gansakuTrebiT ki cit-

rusebSi.

misi sinTezi xdeba yurZenSi, Tumca SesaZlebelia, rom misi Sewova 

pirdapir fesvebidan xdebodes. mas Slis rZemJava baqteriebi. igi kargad 

boWavs rkinas.

2.2.2.4. sxva mJavebi

yurZeni sxva mJavebsac Seicavs, romelTa Sorisaa :

_ askorbinmJava ;

_ mJaunmJava ;

_ galaqturonis mJava ;

_ WianWvelmJava ;

_ cximovani mJavebi, rogoricaa linoleinisa da linolineinis mJa-

vebi ;

_ fenolmJavebi.
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COOH

HO

HO

OH

OH

COOH

HO

OH

OH

mJaunmJava COOH–COOH

glikolmJava CH2OH–COOH

RvinomJava COOH–CHOH–CHOH–COOH

vaSlmJava COOH–CH2–CHOH–COOH

fumarmJava COOH–CH=CH–COOH

limonmJava COOH–CH2–COH–CH2–COOH

COOH

Sikimis mJava

qinis mJava

naxati 5  yurZnis zogierTi mJava

2.2.3. mJavebis gardaqmna da mniSvneloba meRvineobaSi

2.2.3.1. mJavebis gardaqmna

yurZnis mJavianoba maqsimaluria SeTvalebamde odnav adre. am dros 

misi titruli mJavianoba 16 g.l-1-s aRwevs, gogirdmJavaze gadaangariSe-

biT4. Semdeg, maTi raodenoba ganuwyvetliv iklebs da damwifebisas 

3-dan 8 g.l-1-mde dadis gogirdmJavaze gadaangariSebiT5. am dros yurZ-

nis pH-is mniSvneloba 2.8-sa da 3.8-s Soris meryeobs.

mJavianobis kleba sxvadasxva faqtorebiTaa gamowveuli : marcvlis zrdi-

sas matulobs wvenis absoluturi raodenoba marcvalSi, rac TavisTavad 

mJavebis gazavebas, maTi koncentraciis klebas iwvevs. Tumca, kleba ZiriTa-

dad vaSlmJavas xarjvis Sedegia, romelic energetikuli moTxovnilebebis 

Sesavsebad iwvis da Saqrebis dagrovebis saSualebas iZleva.

vaSlmJava, vazis jiSis mixedviT, sxvadasxva raodenobiT iSleba. zogi-

4 anu daaxloebiT 24.5 g.l-1 RvinomJavaze gadaangariSebiT (g. s.)

5 anu daaxloebiT 4.6-12 g.l-1 RvinomJavaze gadaangariSebiT (g. s.)
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erTi jiSis SemTxvevaSi igi advilad iSleba. aseTi jiSebi Tbil regionebSi 

arasakmarisi mJavianobis yurZens mogvcems, amitom, maT SedarebiT gril 

raionebSi rgaven. zogierTi vazis jiSis SemTxvevaSi piriqiT, vaSlmJava 

SedarebiT Znelad iSleba da yurZeni damwifebisaTvis maRal temperatu-

ras saWiroebs. aseT jiSebs Tbil raionebSi aSeneben.

vaSlmJavas wvis procesze mravali faqtori moqmedebs, rogoricaa 

vazis saxeoba, marcvlis temperatura mwifobis periodSi, agroteqni-

kuri RonisZiebebi da a. S. vazis zedmeti datvirTva zrdis mosavliano-

bas da agvianebs da axangrZlivebs mwifobis periods.

mJavebis SeboWva niadagidan aRebuli kationebiT naklebad moq-

medebs mJavianobis Semcirebaze. pirdapir niadagidan Sewovili kaliumis 

ionebisa da nitratebis aRdgeniT miRebuli amoniumis ionebis kompen-

sacia axali organuli mJavebis sinTeziT xdeba. zedmeti sasuqi zrdis 

azotis Semcvelobas da aZlierebs mJavaTa sinTezs, axangrZlivebs vazis 

zrdis periods da, SesaZloa, mwifobam arasasurvel klimatur peri-

odamde gadaiwios da yurZeni daumwifebeli darCes.

rac Seexeba RvinomJavas, misi raodenoba mwifobisas mcired iklebs an 

saerTod ar iklebs. (yurZnis ori yvelaze mniSvnelovani mJavas gardaqmna 

Zalze gansxvavebulia). samagierod, misi koncentracia SeiZleba Zalian 

gansxvavebuli iyos sxvadasxva venaxSi. es damokidebulia vazis jiSsa da 

niadagis Tvisebebze. misi Semcveloba daaxloebiT 4-dan 10 g.l-1-mdea.

vaSlmJavas Semcveloba yurZnis mwifobisas 1-dan 7 g.l-1-mde meryeobs.

2.2.3.2. mJavebis mniSvneloba meRvineobaSi

Saqrebis msgavsad, mJavebsac erT-erTi umniSvnelovanesi roli akis-

ria meRvineobaSi :

• axasiaTebs mJave gemo, rac sxva komponentebTan erTad Rvinis 

gemovnur Tvisebebs ganapirobebs.

zedmetad maRalmJaviani Rvino mkvaxe (mwvane) da agresiulia. dabalm-

Javiani ki _ dune.

RvinomJavas sasiamovno gemo aqvs, vaSlmJava ki ufro agresiulia.

• gansazRvravs yurZnis simwifes.

yurZnis simwifis dasadgenad mniSvnelovania mJavianobis gansazRvra, 

titruli mJavianobisa da pH-is saxiT.

• Rvinis dayenebisas icvleba maTi Semcveloba.

RvinomJavas raodenoba RvinoSi sagrZnoblad iklebs alkoholuri 

duRilis dros Rvinis qvis gamoleqvis gamo, SedarebiT naklebad vaS-

lrZemJavuri duRilisa da Rvinis davargebisas. igi SeiZleba daiSalos 

Rvinis gadabrunebiT daavadebis dros.

vaSlmJavas raodenobac iklebs alkoholuri da vaSlrZemJavuri 

du Rilis dros (Tu am ukanasknels aqvs adgili).

limonmJavas raodenoba mcirdeba vaSlrZemJavuri duRilis dros.

evrogaerTianebis kanonmdebloba garkveul SemTxvevebSi uSvebs 

tkbilsa da RvinoSi mJavianobis Sesworebas.

• mJavebi moqmedebs Rvinis bioqimiur mdgradobaze

aq umTavresad mJavas disocirebuli nawili moqmedebs, romelic 

pH-iT gamoisaxeba. mJavianobis es maCvenebeli meRvineobaSi Zalian mniS-

vnelovania.
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2.3.  fenoluri naerTebi (polifenolebi)

am dasaxelebiT erTiandeba naerTebi, romlebic erT an mraval feno-

lis jgufs Seicavs. fenolis jgufi warmoadgens benzenis birTvs, 

ro melic hidroqsiljgufTan aris dakavSirebuli. benzenis birTvs mxo-

lod mcenareuli samyaros warmomadgenlebi awarmoeben.

fenolur naerTebSi erTiandeba :

_ martivi struqturis nivTierebebi, e. w. araflavonoidebi, romel-

Sic, Tavis mxriv, Sedis fenolmJavebi, stilbenebi da a. S.

_ e. w. flavonoidebi, romelSic benzenis ori birTvi erTmaneTTan 

dakavSirebulia Jangbadis Semcveli heterocikliT. am jgufSi Sedis 

flavonoidebi pirdapiri gagebiT, antocianebi da taninebi.

yurZnis sxvadasxva fenoluri naerTi ZiriTadad kansa da wipwaSia 

moTavsebuli. es naerTebi warmoadgens wiTeli Rvinis ZiriTad kompo-

nentebs. maTi Seswavla sakmaod garTulebulia rTuli struqturis 

gamo. isini RvinoSi gamowvlilvisTanave reaqciebs axdenen erTmaneTTan 

Tu sxva nivTierebebTan da qmnian koloidur-saRebav nivTierebebs.

2.3.1. fenolmJavebi _ warmoqmna, Tvisebebi da roli 

meRvineobaSi

fenolmJavebi yurZnis kanisa da rbilobis ujredebis vakuolebSia 

ganTavsebuli.

maTi Semcveloba mwifobamde klebulobs.

maTTvis damaxasiaTebelia karboqsilis jgufis arseboba benzenis 

birTvze.

yurZenSi arsebobs ori saxis fenolmJavebi :

• dariCinmJavebi

_ kumaris mJava

_ yavis mJava

_ ferulis mJava

• benzomJavebi

_ galis mJava

_ kateqinis mJava

_ vanilis mJava

_ salicilis mJava.

fenolmJavebi ZiriTadad eTerebis saxiT unda iyos warmodgenili. 

ase magaliTad, yavamJava da kumaris mJava Rvinis mJavasTan dariCinmJa-

vebs _ Sesabamisad kafeoil-tartarisa da kumaoil-tartaris mJavebs 

warmoqmnis, romlebsac gamartivebulad kaftarisa da kutaris mJavebs 

uwodeben.

fenolmJavebi iJangeba da warmoqmnis qinonebs, rac Rvinis gayviTle-

bas, ukidures SemTxvevebSi ki garuxebas (gayavisfrebas) iwvevs.

fenolmJavebi SesaZloa aqroladi fenolebis wyaro gaxdes, rac 

Rvinis arasasiamovno suns ganapirobebs :

_ vinilfenoli (farmacevtuli suni) warmoiqmneba alkoholuri 

duRilis dros.

_ eTilfenoli (cxoveluri tipis suni) ZiriTadad Rvinis davargebis 

dros, Brettanomyces-is gvaris safuvrebiT daavadebisas Cndeba.
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COOH

R

OH

R’

CH=CH–COOH

R

OH

R’

OH

HO

HO

HO

O

O

R

OH

OHCH=CH

R’

OH

benzomJavebi

dariCinmJavebi

salicilis mJava R=H R’=H

kateqinis mJava R=OH R’=H

galis mJava R=OH R’=OH

vanilis mJava R=OCH3 R’=H

kumaris mJava R=H R’=H

yavis mJava R=OH R’=H

ferulis mJava R=OCH3 R’=H

stilbeni : rezveratroli

flavonolebi

kemferoli R=H R’=H

kvercetini R=OH R’=H

miricetini R=OH R’=OH

naxati 6  yurZnis fenoluri naerTebi
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2.3.2. stilbenebi

stilbenebi struqturulad fenolmJavebze ufro rTuli nivTiere-

bebia. erT-erT maTgans, rezveratrols, zogierTi jiSis yurZnis kanSi 

vxvdebiT. igi mcenares sokovani daavadebebisagan, kerZod, Botrytis cine-
rea-sagan icavs. uaxlesi gamokvlevebis mixedviT, rezveratrols gul-

sisxlZarRvTa daavadebebis profilaqtikis unaris mqoned Tvlian.

2.3.3. flavonoidebi pirdapiri mniSvnelobiT

flavonoidebi (flavonolebi, flavanonolebi da flavonebi) marcv-

lis kanis ujredTa vakuolebSia moTavsebuli.

maT Soris yvelaze gavrcelebuli flavonolebia. esenia ZiriTa-

dad kvercetolis, aseve kemferolis, miricetolis da izoramnetolis 

heterozidi, monoglukozidebi. es ori ukanaskneli damaxasiaTebelia 

wiTeli yurZnisaTvis.

flavonoidebi xasiaTdeba flavanis struqturiT, anu Jangbadiani 

heterocikliT dakavSirebuli benzenis ori birTviT.

isini TeTri da wiTeli yurZnis yviTel pigments warmoadgens.

TeTr yurZenSi maT garda flavanonolebsa da flavonebsac vxvdebiT. 

isini kvercetolis gardaqmnis produqtebia da maT Soris yvelaze 

gavrcelebulia taqsifolini. maTi Seferiloba Ria yviTelia.

2.3.4. antocianebi

2.3.4.1. buneba da ganawileba marcvalSi

zogierTi Seferilrbilobiani (tenturie) jiSis garda, antocianebs 

yvela yurZeni, kanis epidermasa da hipodermis pirveli Sreebis ujredTa 

vakuolebSi Seicavs. rbilobis axlos mdebare ujredebSi maTi koncen-

tracia izrdeba.

flavonolebis msgavsad isinic flavanis struqturiT xasiaTdeba, 

erTmaneTTan samnaxSirbadiani da erTJangbadiani heterocikliT daka-

vSirebuli ori  _ A da B benzenis birTviT. isini sam fenoljgufs 

atarebs :

_ aqedan ori A birTvis C
5
 da C

7
 naxSirbadebze ;

_ xolo erTi  B birTvis C
4
 naxSirbadze.

anu antocianebi polifenolebs warmoadgens. isini heterozidi anto-

cianinebia. maTi molekula erT an ramdenime Saqars Seicavs, ris mixedvi-

Tac maT mono- an diglukozidebs uwodeben, maT aglikonebs ki _ anto-

cianidols an antocianidins.

yurZenSi aRmoCenilia xuTi antocianini, romlebsac Seesabameba Sem-

degi aglikonebi :

_ malvidoli (Vitis vinifera-Si umravlesoba)

_ cianidoli

_ delfinidoli

_ peonidoli,

_ peturidoli.

antocianebi erTmaneTisagan gansxvavdeba :

_ R da R’ radikalebis gvarobiT

_ C
3
 naxSirbadis hidroqsilaciiT
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_ glukozilaciiT anu SekavSirebuli Saqris raodenobiTa da gva-

robiT. Saqari antocians an C
3
 naxSirbadze uerTdeba (monoglukozi-

dis SemTxvevaSi), an C
3
 da C

5
 naxSirbadebze (diglukozidis SemTxvevaSi). 

SekavSirebuli Saqari ki umetes SemTxvevaSi glukozaa.

_ acilaciiT, anu Saqris molekulis C
6
 naxSirbadis eTerifikaciiT, 

mJavebTan, ZiriTadad fenolmJavebTan da ZmarmJavasTan.

antocianebis Semcveloba da maTi sxvadasxva acilacia vazis jiSebis 

klasifikaciis erT-erTi kriteriumia.

amerikuli jiSebi, Vitis Monticola-s garda, da maTi zogierTi hibridi 

Seicavs diglukoziebs. vitis vinifera maT imdenad umniSvnelo raode-

nobebiT Seicavs, rom SeuZlebelia maTi aRmoCena qaRaldis qromato-

grafiiT. es meTodi didxans iyo gamoyenebuli hibriduli jiSebisagan 

miRebuli Rvinis gamosavlenad. diglukozidebis arseboba RvinoSi dam-

axasiaTebelia hibridebisaTvis, Tumca maTi ararseboba ar amtkicebs 

hibridebis ararsebobas.

2.3.4.2. antocianebis Tvisebebi

► antocianebis Seferiloba
antociani xsnarSi, misi sxvadasxva formis wonasworobaSi imyofeba. 

flaviliumis ioni, romelic heterociklis erT-erT ormagi bmis gaw-

yvetis gamo dadebiTadaa damuxtuli, Seferilia wiTlad.

 Tu igi iseT garemoSi moxvda, rom Tavisufali bma SeiboWa da dadeb-

iTi muxti daikarga, antociani uferuldeba.

tkbilsa da RvinoSi es bma SeiZleba OH--ioniT, HSO
3
--ioniT an wyal-

badatomiT SeiboWos, anu ferze tkbilisa da Rvinis samma parametrma 

SeiZleba imoqmedos : pH-ma, Tavisufali SO
2
-is Semcvelobam da Jangva-

aRdgeniTma potencialma.

• pH-is moqmedeba

antociani oTxi formis wonasworobaSia : lurjis, uferos, wiTlisa 

da yviTlis. pH-is matebasTan erTad iklebs wiTeli feris proporcia 

da izrdeba ufero, lurji da yviTeli.

• SO
2
-is moqmedeba

RvinoSi SO
2
-is damatebisas feri ikargeba, Tumca, es procesi nawilo-

briv Seqcevadia. garkveuli drois gasvlis Semdeg, Tavisufali SO
2
 

iklebs da feric nawilobriv brundeba.

• Jangva-aRdgeniTi potencialis moqmedeba

aRmdgenel garemoSi imatebs ufero formebis proporcia. es reaq-

ciac nawilobriv Seqcevadia. Tumca, Zlier aRmdgenel garemoSi miiReba 

stabiluri ufero forma, e. w. `Salkoni~.

CHAPTER_01.indd   20CHAPTER_01.indd   20 4/16/2004   11:48:37 AM4/16/2004   11:48:37 AM



21yurZeni _ pirveladi nedleuli

OH
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R

OH

R’

OH

yurZnis antocianidebi

antocianidebis Seferiloba

Seferili forma uferuli forma

uferuli forma OH
_

 ioniT

uferuli forma aRmdgenel garemoSi

cianidini R=OH R’=H

peonidini R=OCH3 R’=H

delfinidini R=OH R’=OH

petunidini R=OH R’=OCH3

malvidini R=OCH3 R’=OCH3

2

2’

3’

4’

5’

6’

3

45

6

7

8

O
+

O
OH

O

O

O

uferuli forma H
2
SO

3

_
 ioniT

SO3H

H

naxati 7  yurZnis antocianebi da maTi Seferiloba
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► antocianebis xsnadoba
antocianebi sakmaod advilad gadadis tkbilSi.

• antocianebi kargad ixsneba wyalSi, aseve eTanolSi.

• antocianebi cxel siTxeSi ukeT ixsneba, vidre civSi.

tkbilis Seferva yurZnis daWyletisTanave iwyeba da Zlierdeba alko-

holuri duRilis dawyebisas. am fenomens aCqarebs kanis ujredTa daSla, 

rac, Tavis mxriv, yurZnis simwifezea damokidebuli. feris eqstraqciaze 

aseve meRvineobis garkveuli faqtorebic moqmedebs, rogoricaa temper-

atura da Tavisufali SO
2
. wiTeli yurZnidan TeTri Rvinis misaRebad 

saWiroa alkoholuri duRilis dawyebamde saswrafod ganvacalkevoT 

WaWa da wveni.

► antocianebis SeerTebis reaqciebi
• antocianebis kopigmentacia

antocianebi erTmaneTSi Tu sxva nivTierebebTan e. w. kopigmentebTan 

(fenolmJavebi, kumarinebi, flavanolebi, aminomJavebi...) qmnis kompleq-

sur naerTebs, romlebic aZlierebs fers da stabilurs xdis mas. amiT 

aixseba, rom ar arsebobs proporcia Rvinisa da tkbilis fersa da masSi 

antocianebis Semcvelobisa. kopigmentaciis dros wiTeli feri moiasam-

nisfroSi gadadis da naklebad reagirebs garemo faqtorebze (pH-ze, 

Tavisufali SO
2
-is Semcvelobaze da Jangva-aRdgeniT potencialze).

idealuri pirobebi axalgazrda wiTel RvinoSi kopigmentaciis 

kargad warmarTvisTvis aris : antocianebisa da kopigmentebis maRali 

Semcveloba RvinoSi, pH-is mniSvneloba 3-sa da 4-s Soris  da tempera-

tura 10-15 °C.

• antocianebisa da taninebis SeerTebis (kondensaciis) reaqciebi

es reaqciebi sakmaod rTuli da mravalgvaria. amitom, jerjero-

biT naklebad aris cnobili. Tumca, viciT, rom am reaqciebis Sedegad, 

pirdapiri Tu arapirdapiri gziT, vRebulobT rTul saRebav nivTiere-

bebs, romlebic naklebad reagirebs garemos faqtorebze, romlebsac 

taninebTan erTad SeviswavliT.

• metalebis mierTeba

zogierTi metalis ioni (Al3+, Mg2+, Ca2+, Fe3+) SeiZleba SeuerTdes 

antocianebis moiisfro formebs da ise, rogorc kopigmentaciis dros, 

ufro stabiluri gaxados feri. am SemTxvevaSic reaqciaze garemos 

kondiciebi (pH, metalebis kationebis maRali Semcveloba) moqmedebs.

► antocianebis daSla
antocianebi axaldaduRebul wiTel RvinoebSi ZiriTadad Tavisu-

fali saxiTaa warmodgenili. Senaxvis pirvel TveebSi maTi raodenoba 

sagrZnoblad iklebs. es Semcireba maTi sxva nivTierebebTan reaqciiT 

aris gamowveuli. Tumca, mas antocianebis degradaciis reaqciebic 

iwvevs, kerZod, antocianis gardaqmna Salkonad. es reaqcia miT ufro 

Cqaria, rac metia Rvinis pH da temperatura. masze, aseve sinaTlis 

sxivebi da zogierTi enzimic moqmedebs.

2.3.4.3. antocianebis gardaqmna da mniSvneloba

antocianebi yurZenSi SeTvalebamde 2 kviriT adre gvxvdeba. maTi 

raodenoba mTeli simwifis periodis ganmavlobaSi izrdeba da klebas 
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mxolod mwifobis bolos iwyebs daSlis gamo. antocianebis Semcveloba 

wiTel yurZenSi 500-dan 3000 miligramamde meryeobs kilogram yurZenSi, 

axalgazrda wiTel RvinoSi ki 350-dan 1100 miligramamde litrSi.

antocianebis Tavisufali formebi ganapirobebs axalgazrda wiTeli 

Rvinis fers, xolo antocianebis kopigmentebi sxvadasxva nivTiere-

bebTan, maT Soris taninebTan, saerTod, yvela wiTeli Rvinis Seferi-

lobaSi monawileobs.

2.3.5. taninebi

2.3.5.1. buneba da ganawileba yurZenSi

taninebs vxvdebiT yurZnis kanSi, wipwasa da klertSi.

kanSi isini Tavisufali saxiT, epidermis axlos mdebare ujredebis 

vakuolebSi aris ganTavsebuli, xolo bmul formaSi _ ujredTa membra-

nasa da garsSi.

wipwaSi rogorc gare, aseve Sida fenebSia. Tumca, taninebis gamowv-

lilva marto gare Sreebidan aris SesaZlebeli.

taninebis buneba mravalferovania.

tanini sxvadasxva monomeris polimerizaciis produqtia, rogoricaa 

kateqinebi anu proantocianidolebi (kateqinebi mJava areSi gacxelebiT 

antocianidolebs iZleva). kateqinebs or jgufad  yofen :

_ procianidolebs : kateqini da misi izomeri epikateqini, romlebic 

cianidolad gardaiqmneba ;

_ prodelfinidolebi : galokateqini da misi izomeri epigalokate-

qini, romlebic delfinidolad gardaiqmneba. galokateqins, mxolod 

zogierTi jiSis yurZenSi vxvdebiT.

kateqinebi xasiaTdeba flavanis struqturiT da isini flavanolebs 

warmoadgens.

taninebis molekuluri zoma Zlier gansxvavebulia. yurZenSi gvxdeba 

monomerebi (ZiriTadad, kateqini da epikateqini), dimerebi, trimerebi, 

oligomerebi (3-dan 10 erTeulamde) da polimerebi. maTi polimeriza-

ciis xarisxma sakmaod maRal ricxvs SeiZleba miaRwios, molekuluri 

masa ki 3500-mde SeiZleba avides. am polimerebs kateqinuri tanini an 

kondensirebuli tanini ewodeba. kateqinebs ki taninebs ar miakuTvne-

ben.

wipwis tanini kateqinisa da epikateqinisagan Sedgeba, romelTa polim-

erizaciis saSualo xarisxi 10 erTeulia. yurZnis kanis taninebi amas 

garda prodelfinidolebsac Seicavs. maTi polimerizaciis saSualo 

xarisxi ufro maRalia da daaxloebiT 30 erTeulis tolia.

muxis taninebi gansxvavebuli bunebisaa. esaa met-naklebad polimer-

izirebuli elagitaninebi, Tavisufali saxiT Tu xis sxva nivTierebebTan 

SekavSirebuli formiT.

imisda mixedviT, Tu marcvlis ra nawilidan aris miRebuli tanini, 

rogoria yurZnis simwife da ganviTarebis ra stadiazea Rvino, taninis 

Tvisebebi sxvadasxvaa.
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2.3.5.2. Tvisebebi

► taninebis xsnadoba
tanini kargad ixsneba eTanolSi, miT ufro, rac ufro maRalia 

temperatura. xsnarSi taninebis raodenoba SeiZleba dausruleblad 

gavzardoT da igi arasdros miaRwevs raime zRvars.

► taninebis Jangva
taninebis daJangvis unari maTi msubuqad mJava Tvisebis mqone feno-

lis funqciiT aris ganpirobebuli. maTi ionizacia flavanis struq-

turaze eleqtronTa siWarbes iwvevs, rac miizidavs molekulur Jang-

bads. daJangvis reaqcia jer kidev cudad aris Seswavlili, magram cno-

bilia, rom moqmedebs rogorc qimiuri, aseve enzimuri meqanizmi.

• enzimuri procesi wvenis gamoyofisTanave iwyeba enzimTa jgufis 

e. w. polifenoloqsidazebis monawileobiT. daJangva iwvevs Ria yviTeli 

Seferilobis qinonebis warmoqmnas. Tu Jangvis procesi gagrZelda, qin-

onebi grovdeba, ganicdis polimerizacias da iZleva muqi yavisferi 

Seferilobis naerTebs, e. w. melaninebs, romlebic Semdeg ileqeba.

• qimiur process ZiriTadad Rvinis davargeba-daZvelebisas aqvs adgili. 

taninebi, rogorc yvelaze antioqsidantebi, pirvel rigSi iJangeba. Semdeg 

JangviTi reaqciebi grZeldeba da masSi sxva nivTierebebic erTveba. qimi-

uri reaqciebi, enzimurTan SedarebiT gacilebiT nela mimdinareobs.

► taninebis SeerTebis reaqciebi
taninebma SeiZleba ganicados polimerizacia. maT aseve SeuZliaT Sei-

erTon sxva makromolekulebic, rogorebicaa cilebi da polisaqaridebi.

• taninebis urTierTqmedeba cilebTan sakmaod mravalferovania da 

damokidebulia taninebisa da cilebis bunebasa da struqturaze. urT-

ierTqmedebaSi mxolod trimeri an ufro didi molekulebi monawileo-

ben. taninebis polimerizaciis xarisxi izrdeba heptameramde da Semdeg 

isev mcirdeba. polimerizaciis Semcirebas unda iwvevdes taninis polim-

eris imdenad gadatvirTva, rom igi xels uSlis taninisa da cilebis kon-

taqts. polimerizaciis Sedegad warmoqmnili kompleqsuri nivTierebebi 

koloidur mdgomareobaSi gadadis da garemo pirobebis SecvliT Sei-

Zleba gamoileqos.

• taninebisa da polisaqaridebis urTierTqmedebiT warmoiqmneba 

kompleqsuri makromolekuluri naerTebi.

• taninebs aseve Seswevs unari SeierTos Saqrebi, mJavebi (maT Soris 

RvinomJava), mineraluri nivTierebebi (maT Soris rkina). es ukanaskneli 

reaqcia ganapirobebs rkinis kass.

► taninebis kondensacia antocianebTan
taninebsa da antocianebs SeuZliaT erTmaneTs SeuerTdnen da pirda-

piri Tu arapirdapiri gziT warmoqmnan garemos kondiciebis cvlilebebis 

mimarT SedarebiT mdgradi naerTebi, axali saRebavi nivTierebebi. amgvari 

reaqciebi SemCneulia jer kidev kanis ujredis vakuolSi, Tumca zogierTi 

mecnieri am azrs ar eTanxmeba. rogorc Cans, feris amgvari cvlilebebi 

daRvinebisas iwyeba. tanin-antocianebis kondensaciiT aixsneba sxvadasxva 

movlena, romlebsac  Rvinis dayenebis procesSi vxvdebiT :
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25yurZeni _ pirveladi nedleuli

• flaviliumis ioni dadebiTadaa damuxtuli da SeuZlia imoqmedos 

taninze an mis winamorbed molekulaze, romelsac fenolis funqciis 

msubuqi mJavuri Tvisebebis gamo uaryofiTi muxti aqvs. es kondensaciis 

pirdapiri gzaa.

am gziT miRebuli kompleqsuri naerTi uferoa, magram daJangvis 

Semdeg stabilur wiTel fers Rebulobs. am gardaqmnebiT aixsneba feris 

intensivobis gazrda Rvinis gadaRebisas.

• rodesac tanini depolimerizacias ganicdis, Tavisufldeba misi erTi 

bma, romelzec SeuZlia daumuxtavi antocianis erTi ufero forma miier-

Tos eTanalis xidiT. am reaqcias arapirdapir kondensacias uwodeben.

miRebuli naerTi garemos kondiciebis mixedviT iasamnisfers an 

narinjisfers Rebulobs.

amgvari kondensaciis reaqciiT aixsneba Rvinis Seferilobis cvli-

leba misi kasrebSi davargebisas. kasris forebidan Semavali Jangbadis 

wyalobiT mimdinareobs neli oqsigenacia da eTanoli eTanalad gardai-

qmneba. es ki Rvinis feris intensivobis gazrdaSi, misi tonebis iasamnis-

ferSi gadasvlasa da mis stabilizaciaSi gamoixateba.

imave movlenasa aqvs adgili Rvinis gaSxefebiT gadaRebisas.

• antocianebi taninebs eTanalis xidis gareSec SeiZleba SeuerTdes, 

magram es procesi nela mimdinareobs. kondensaciis Sedegad  Rvinis 

feri moagurisfro-wiTelSi gadadis.

igive reaqciebs SeiZleba hermetul cisternebsa da boTlebSic 

hqondes adgili.

2.3.5.3. taninebis gardaqmna

didi raodenobiT tanini warmoiqmneba yurZnis zrda-ganviTarebis 

dasawyisSi, Semdeg ki SedarebiT nela. misi Semcveloba yurZenSi da misi 

struqtura bevrad aris damokidebuli vazis jiSsa da agroteqnikur 

pirobebze. saSualod, wiTeli jiSebi 1-dan 7 g.kg-1-mde taninebs Seicavs, 

TeTri jiSebi ki naklebs, magram mainc sakmao raodenobiT.

taninebis gardaqmna gansxvavebulia yurZnis sxvadasxva nawilebSic :

_ yurZnis kanSi maTi raodenoba damwifebamde imatebs, Semdeg, ki kle-

bulobs maTi daSlis gamo. maTi rTuli struqtura mcired Tu icvleba. 

isini koloidur mdgomareobaSia. rac metad Sedis simwifeSi yurZeni, 

miT ufro klebulobs misi simwklarte. xdeba cilebTan da polisaqa-

ridebTan kondensaciis uamravi reaqcia, rac taninis gemovnuri Tvise-

bebis darbilebas ganapirobebs ;

_ wipwaSi tanini maqsimalur Semcvelobas SeTvalebamde odnav adre 

aRwevs. SeTvalebidan damwifebamde TandaTanobiT iklebs da simwifis 

bolo periodSi stabiluri xdeba. misi Semcveloba wipwaSi gacilebiT 

metia, vidre kanSi. polimerizaciis xarisxi simwifis periodSi matu-

lobs, magram mainc sakmaod dabali rCeba. mniSvnelovani raodenobiT 

aris warmodgenili polimerizebuli procianidinebi da kondensireb-

uli taninebi. wipwis taninebi ar aris koloidur mdgomareobaSi da maTi 

simwklarte, miuxedavad klebisa damwifebisas, sakmod gamokveTilia ;

_ klertSi taninebis raodenoba Zalze maRalia SeTvalebisas, Sem-

dgomSi ki TiTqmis ar icvleba. maTi Tvisebebi da simwklarte wipwis 

taninebisas waagavs.

CHAPTER_01.indd   25CHAPTER_01.indd   25 4/16/2004   11:48:38 AM4/16/2004   11:48:38 AM



26 enologia

2.3.5.4. taninebis mniSvneloba meRvineobaSi

taninebi Rvinis sxvadasxva Tvisebaze moqmedebs :

► gavlena gemoze
tanins SeiZleba hqondes rogorc sasiamovno, aseve arasasiamovno gemo. 

• taninebi reaqciaSi Sedis cilebTan. rodesac taninebi nerwyvis 

cilebze moqmedebs, es ukanaskneli kargavs cximovan Tvisebebs, rac 

piris gamoSrobis SegrZnebas, anu simSlates, simwklartes an siZelges  

iwvevs. zedmetad gamoxatuli es gemo arasasiamovnoa. simwklartis Seg-

rZneba damokidebulia taninis raodenobaze, aseve maT struqturazec. 

rac metia molekulis zoma, miT ufro naklebad Sedis igi reaqciaSi 

da e. i. miT ufro naklebia maTi gemovnuri agresiuloba. simwklartis 

gazomva qimiurad SesaZlebelia Jelatinis testiT.

• taninebs axasiaTebs mware anu mwklarte gemo. es gemoc taninis bune-

basa da asakzea damokidebuli da is yvelaze metad tetramer prociani-

dinebs axasiaTebs. zedmetad gamoxatuli es gemo Rvinis seriozul nakls 

warmoadgens.

• wipwis taninebi ganapirobebs Rvinis struqturasa da sxeuls, xolo 

kanis taninebi mniSvnelovnad monawileobs Rvinis sirbilesa da xaver-

dovnebaSi. aqve monawileobs polisaqaridebTan bmuli taninebic. igi 

kidev ufro amaRlebs taninebis xarisxs.

umwifari yurZnidan miRebul RvinoSi an taninebis zedmetad gamowv-

lilvis dros RvinoSi matulobas simwklarte da e. w. vegetaciis gemo, 

rac RvinisaTvis naklia.

► gavlena ferze
taninebi monawileobs antocianebTan, kondensaciis reaqciebSi.

► antioqsidanturi da antiradikaluri Tvisebebi
taninebs axasiaTebs antioqsidanturi Tvisebebi, riTac daJangvisagan 

icavs Rvinis sxva iseT nivTierebebs, romelTa arsebobac aucilebelia 

Rvinis xarisxisa da misi davargebisaTvis.

taninTa igive Tviseba ganapirobebs janmrTelobaze mis dadebiT gavlenas. 

igi boWavs qsovilis daSlis gamomwvev, daJangbadoebul radikalebs. wiTeli 

Rvinis normaluri miReba anelebs adamianis daberebis process (ix. Tavi 9).

► gavlena mikroorganizmebze
taninebs msubuqad gamoxatuli antiseptikuri Tvisebebi axasiaTebs, 

rasac SeuZlia xeli SeuSalos safuvrebisa da baqteriebis ganviTarebas.

► gavlena Rvinis mdgradobaze
taninebi ierTebs RvinoSi bunebrivad arsebul cilebs da amgvarad 

icavs wiTel Rvinos cilovani simRvrivisagan. imave movlenas aqvs adgili 

Rvinis daweboebisas cilovani weboebiT.
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2.4. aromatuli nivTierebebi

2.4.1. yurZnis aromatuli nivTierebebis zogadi 

mimoxilva

yurZnis aromatuli nivTierebebi ZiriTadad marcvlis kanis Sida, 

hipoepidermul ujredebSia ganTavsebuli. zogierTi jiSi ki, rogori-

caa muskaturi jiSebi da sovinioni, maT rbilobSic Seicavs.

TiToeuli am aromatuli nivTierebis koncentracia Zalze mcirea da 

ramdenime nanograms ar aRemateba litrSi, ris gamoc maTi Seswavla gar-

Tulebulia. varaudoben, rom sxvadasxva jiSSi daaxloebiT erTsa da imave 

aromatuli nivTierebebs vxvdebiT, magram icvleba maTi proporciebi.

am nivTierebebis koncentraciis garda, mniSvnelovania sxva maCvene-

blebic :

_ SegrZnebis zRvari Seesabameba minimalur koncentracias, romelzec 

samkuTxa testiT gasinjvisas degustatorTa 50 % grZnobs raRac surne-

lis arsebobas.

_ Secnobis zRvari Seesebameba minimalur koncentracias, romelzec 

SesaZlebelia am nivTierebis SegrZneba da gamocnoba.

Rvinis tipurobasa da xarisxs yurZnis jiSis damaxasiaTebeli, sur-

nelTa buketi ganapirobebs. erTi gvaris sxvadasxva jiSSi, erTsa da 

imave surnelovan nivTierebas SeiZleba SevxvdeT, magram sxvadasxva 

SemcvelobiT an gansxvavebuli qimiuri formebis saxiT. amitomaa, rom 

yvela Rvinos Tavisi jiSuri, damaxasiaTebeli suni aqvs. gansxvaveba 

SeiZleba ganapirobos vazis klonma, misi moyvanis adgilma Tu moyvanis 

wesma. yurZnis surnelovani nivTierebebi SeiZleba mJavebis, spirtebis, 

eTerebis, aldehidebisa da a. S. saxiT Segvxvdes.

zogierTi jiSis yurZnidan miRebuli Rvinis damaxasiaTebel surnels 

ganapirobebs specifikuri nivTierebebi, romlebsac isini SedarebiT 

didi raodenobiT Seicavs. yurZnis aromatuli nivTierebebi Rvinis sur-

nelze pirdapiri Tu arapirdapiri gziT moqmedebs. gamoyofen : jiSur 

anu pirvelad aromatebs ; alkoholuri duRilis dros warmoqmnil 

duRilis anu meoreul aromatebsa da Rvinis davargebisas warmoqmnil 

aromatebs anu bukets.

Vitis vinifera-s vazis jiSebis klasifikacia, surnelovani nivTierebebis 

Semcvelobis mixedviT, Semdegia :

_ e. w. martivi surnelis mqone jiSebi, anu jiSebi, romelTa tkbili 

met-naklebad usunoa Tumca, misgan miRebuli Rvino, SesaZlebelia 

jiSuri aromatebiT xasiaTdebodes. es surneli yurZnidan tkbilSi gad-

mosul aromatTa winamorbedebis gardaqmniT miiReba. aromatTa es usuno 

winamorbedebi dakavSirebulia sxvadasxva nivTierebasTan. am jgufSi 

Sedis jiSebi : kaberne sovinioni, kaberne frani, pino nuari, game, sovin-

ioni, Sardone, Senini da a. S. ;

_ e. w. aromatuli jiSebi, rogorebicaa muskatebi. maTi surnelovani 

nivTierebebi yurZenSi ZiriTadad bmuli formiT gvxvdeba (winamorbe-

debi), magram aseve Tavisufali, surnelovani saxiTac.

daRvinebis procesSi, gansakuTrebiT yurZnis meqanikuri damuSavebi-

sas, aromatTa winamorbedebis gardaqmnis gamo surnelis intensivoba 
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izrdeba. es winamorbedebi ar warmoadgens Rvinis surnelis erTaderT 

wyaros. yurZnis calkeuli komponentebi RvinoSi gadasvlisas aqrolad 

formaSi gadadis.

surnelovani nivTierebebi, ZiriTadad, yurZnis kanSia lokalize-

buli. rodesac jiSuri surneliT gamorCeuli Rvinis dayeneba surT, 

xels uwyoben maT gamowvlilvas yurZnidan wvenSi. am mizniT zrdian 

WaWis kontaqts wvenTan.

yurZnis surnelovani nivTierebebidan yvelaze kargadaa Seswav-

lili :

_ aromatTa winamorbedebi, bmuli formebi : terpenebi, karotenoi-

debi, cisteinuri naerTebi ;

_ Tavisufali formebi : terpenebi, pirazinebi

OH

OH

R

OCH

N

N

O

OH

OH

OH

geranioli neroli

citroneloli

terpineoli

terpenuli naerTebi

linaloli

iononimetoqsipirazinis
zogadi formula

3

naxati 8  yurZnis zogierTi aromatuli nivTiereba
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2.4.2. terpenebi

terpenebi ZiriTadad yurZnis kanSia moTavsebuli. Tumca, sxva kat-

egoriebis aromatuli nivTierebebisagan gansxvavebiT, xandaxan rbilob-

Sic SeiZleba Segvxvdes.

terpenebi xuTnaxSirbadian molekulas warmoadgens.

yurZenSi igi nawilobriv surnelovani formiT, ZiriTadad ki bmuli, 

aromatTa winamorbedis saxiT gvxvdeba.

► Tavisufali, surnelovani formebi
yurZenSi Tavisufali, surnelovani terpenebi umTavresad spirtebis 

saxiT (geranioli, neroli, linaloli) da zogierTi maTi Sesabamisi 

aldehidis saxiTaa warmodgenili.

maTi Semcveloba yurZnis damwifebis periodSi izrdeba, xolo gad-

amwifebisas isev iklebs. muskatis yurZenSi, aqroladi surnelovani niv-

Tierebebis 40-60%-s terpenebi Seadgens. marTalia, maTi Semcveloba 

mxolod 2 miligramia erT litr yurZenSi, isini ganapirobebs am jiSis 

tipur aromatul Tvisebebs. sxva aromatul jiSebSi (gevurcstramineri, 

rislingi) terpenebi 0,2 mg.l-1-is irgvliv meryeobs. e. w. martivi surne-

lis mqone jiSebSi (kaberne, sira, muskadeli, sovinioni...) _ 0,02 mg.l-1, 

xolo zogierTi sxva jiSSi saerTod umniSvnelo raodenobiTaa.

zogierTi terpeni xasiaTdeba nazi da sasiamovno yvavilis sur-

neliT :

_ citroneloli _ limnis yvavilis surneliT ;

_ geranioli da neroli _ vardis surneliT ;

_ linaloli, yvelaze Zlieri _ vardis ylortis aromatiT.

► aromatTa winamorbedebi
Tavisufal da bmul formebs Soris proporcia damokidebulia vazis 

jiSze. yurZenSi aromatTa winamorbedebis maragi Tavisufal formebze 

3_10-jer metia.

aromatis winamorbedebi SaqrebTanaa bmuli (heterozidebi), ZiriTa-

dad ki glukozasa da arabinozasTan. maT surneli ar axasiaTebs.

enzimuri hidrolizis Sedegad es winamorbedebi surnelovan agli-

konebs _ Tavisufal terpenolebs aTavisuflebs. hidrolizs axdens 

enzimebi, romlebsac glukozidazebs uwodeben. yurZnis glukozidazebi 

Saqris TandaswrebiT ver moqmedebs. zogierTi safuari (aromatuli 

safuvrebi) aRWurvilia enzimebiT, romlebic glukolizis process axan-

grZlivebs. SesaZlebelia, gamoviyenoT industriuli, egzogenuri glu-

kozidazebi, romlebic aCqarebs hidrolizis gansazRvrul reaqciebs.

2.4.3. karotenoidebi

karotenoidebi ganTavsebulia marcvlis ujredebis, ZiriTadad ki 

kanis ujredebis plastidSi.

isini SaqarTan bmuli gvxvdeba. karotenoidebis warmoqmna igivea, rac 

terpenebisa, magram maTi molekula 40-mde naxSirbads Seicavs. maTi war-

momadgenlebia luteini da karoteni.

damwifebis periodSi karotenoidebis raodenoba yurZenSi enzimTa 

moqmedebiT klebulobs da gardaiqmneba C
13

 naxSirbadian nivTiereba 
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norizoprenoidad. misi raodenobis Semcireba daCqarebulia mzis moq-

medebiT.

norizoprenoidisagan gansxvavebiT karotenoidebi ar monawileobs 

yurZnisa da Rvinis surnelSi. norizoprenoidan :

_ β-ionini _ iis surneli, SeigrZnoba mxolod wiTel RvinoSi ;

_ damascenoni _ yvavilebis, vaSlisa da egzotikuri xilis surneli ;

_ TDN (trimeTil dihidroqsinaptaleni) _ navTobproduqtebis suni 

(damaxasiaTebelia rislingis Zveli RvinoebisaTvis).

am nivTierebaTa SegrZnebis zRvari imdenad dabalia, rom Zalze mniS-

vnelovan rols asrulebs Rvinis surnelis CamoyalibebaSi.

2.4.4. pirazinebi

pirizanebi ganTavsebulia yurZnis kanSi. miiReba aminomJavebis metab-

olizmis Sedegad da warmoadgens azotovan heterociklebs. esenia, 

metoqsipirazini da maTgan metoqsi-izobutilpirazini (IBMP) Tavisu-

fali saxiT.

damwifebis periodSi, SeTvalebis Semdeg maleve, pirazinebis koncen-

tracia yurZenSi klebulobs. Semcirebas aCqarebs maRali temperatura da 

mzis sxivebis moqmedeba, aseve, vazis mwvane operaciebi. IBMP-is gardaqmna 

vaSlmJavas gardaqmnis paralelurad mimdinareobs. amitom, es nivTiere-

bac yurZnis simwifis erT-erTi maCvenebelia. misi Semcveloba yurZenSi 

0,4-dan 50 ng.l-1-mde meryeobs. misi SegrZnebis zRvari 15 ng.l-1-ia.

metoqsipirazinebs axasiTebT mwvane wiwakis suni. es suni ZiriTadad 

kaberne sovinionis RvinoebSi gvxvdeba, Tumca xandaxan sovinionSi, kab-

erne fransa da merloSic. naqaC fraqciebSi igi metadaa gamoxatuli, 

vidre TviTnadenSi. es vegetaciuri suni SesaZloa yurZnis arasruli 

simwifiTac iyos gamowveuli.

2.4.5. cisteinuri naerTebi (gogirdTan bmuli cisteini)

cisteinuri naerTebi aqroladi Tiolebis winamorbedebs warmoadgens.

maTi ganawileba marcvalSi araerTgvarovania. zogierTi jiSi mas 

umTavresad rbilobSi Seicavs, sxvebi _ kanSi.

fiqroben rom, maT dagrovebas xels uwyobs vazis Ziris msubuqi 

hidruli stresi.

Tiolis tipis gogirdSemcveli naerTebi yurZenSi Zalze mcire raode-

nobiTaa, magram yovelTvis gvxvdeba sovinionis RvinoebSi. Tiolebi 

aRmoCenilia aseve kaberne sovinionis, merlos, elzasuri jiSebis da 

sxva TeTri jiSebis RvinoebSi.

dReisaTvis Tavisufali saxiT gamoyofili da Seswavlilia, Semdegi 

surnelovani molekulebi :

_ merkaptomeTilpentanoni anu 4MMP _ bzisa da kurdRliscocxas 

Zlier gamoxatuli surneliT ;

_ merkaptoheqsanolis acetati anu A3MH _ bzis, greifrutisa da 

pasifloris (egzotikuri xili) surneliT ;

_ merkaptomeTilpentanoli anu 44MMPOH _ citrusTa surneliT ;

_ merkaptoheqsanoli anu 3MH _ greifutisa da pasifloris sur-

neliT.

vazis wamlobam spilenZSemcveli nivTierebebiT SeiZleba Seamciros 
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sovinionis Rvinis surnelis intensivoba.

am Rvinis jiSuri surneli alkoholuri duRilis dros warmoiqmneba. 

warmoqmnas ganapirobebs Saccharomyces cerevisiae-s erT-erTi enzimi. 

bazarze arsebuli zogierTi seleqciuri safuari saSualebas iZleva 

alkoholuri duRilisa da leqze davargebis dros meti raodenobiT 

surneli warmoqmnas.

2.4.6. sxva surnelovani nivTierebebi

arsebobs uamravi sxva surnelovani nivTiereba, rogorebicaa :

_ eTilsalicilati _ Seicavs yurZnis yvela saxeoba ;

_ meTilantranilati _ damaxasiaTebelia Vitis labrusca-s saxeobebi-

saTvis da maTi hibridebisaTvis. ganapirobebs e. w. meliis gemos ;

_ vanilini _ vanilis surneliT ;

_ cximovani mJavebi _ wvenSi gadmodis alkoholur duRilamde yurZ-

nis gadamuSavebisas misi zedmetad dazianebis gamo. iZleva C
6
 naxSirba-

dian aldehidebsa da spirtebs. ganapirobebs vegetaciis arasasiamovno 

suns.

2.5. peqtinovani nivTierebebi

peqtinovani nivTierebebi Sedis mcenareTa struqturuli da dam-

cveli nivTierebebis SemadgenlobaSi. mas rTuli Saqris buneba aqvs da 

polisaqarids uwodeben.

peqtinovan nivTierebebs axasiaTebs labis warmoqmnis unari. is 

tkbilSi 4_5 moculoba spirtis an RvinoSi 1 %-iani marilmJavas damate-

biT gamoileqeba gelis formiT.

adre peqtinsa da yurZnis sxva webovan nivTierebebs cal-calke 

ajgufebdnen. dRes cnobilia, rom mcenareuli ujredis garsi Seicavs 

mraval polisaqarids, romlebic dakavSirebulia erTmaneTTan. peqti-

novani nivTierebebisagan gamoiyofa mJava da neitraluri produqtebi, 

romlebsac ukve yurZnis mwifobisas da misi gadamuSavebis dasawyisSic 

vxvdebiT. maT mJava peqtinsa da neitralur peqtins uwodeben.

am nivTierebebs Semdegi Tvisebebis mixedviT axasiaTeben :

_ mTavari jaWvis polimerizaciis xarisxis mixedviT. mTavari jaWvi 

nawilobriv galaqturonis mJavasagan Sedgeba ;

_ galaqturonis mJavas meTanizaciis (meTanTan eTerifikaciis) xaris-

xis mixedviT ;

_ maTi gverdiTi jaWvis raobis mixedviT.

2.5.1. buneba

2.5.1.1. mJava peqtinebi

peqtinmJava galaqturonis mJavas polimers, galaqturonans warmoad-

gens, romelic peqtinis mTavar jaWvs qmnis. peqtinSi erTmaneTs enacv-

leba :

_ homogalaqturonani _ warmoadgens galaqturonis mJavas grZel 

jaWvs ;

_ ramnogalaqturonani _ warmoadgens galaqturonis mJavas jaWvs, 

sadac zogierT bmaSi Canacvlebulia Saqris molekula, ramnoza.
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galaqturonans SeiZleba miuerTdes an moswydes meTilis radikali. 

reaqcias awarmoebs endogenuri enzimi peqtin meTilesTeraza (PME).

galaqturonanis jaWvi SeiZleba gawydes, an piriqiT, SeerTdes. reaq-

cias awarmoebs aseve endogenuri enzimi galaqturonaza.

es movlena SeiZleba orgvarad moxdes :

_ jaWvis bolos wydeba erTi molekula galaqturonis mJava, xan-

daxan erT SaqarTan erTad. am reaqcias enzimi egzogalaqturonaza awar-

moebs ;

_ an jaWvis SigniT wydeba romelime bma da vRebulobT naklebi zomis 

or jaWvs. amgvarad, klebulobs peqtinebis polimerizaciis xarisxi da, 

Sesabamisad, siblantec. am reaqcias awarmoebs enzimi endogalaqturo-

naza.
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naxati 9  peqtinovani nivTierebebis daSlis saxeebi

jaWvis daSla xorcieldeba orgvarad :

_ hidrolizis gziT : hidrolizi xorcieldeba wylis molekulis gaw-

yvetasTan erTad, romlis gaTavisuflebuli ionebi boWavs galaqturo-

nanis gawyvetiT miRebul Tavisufal bmebs. reaqciis katalizs axdenen 
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hidrolazebi, magram isini mxolod arameTilirebul galaqturonis mJa-

vebze moqmedebs. amitom jer PME-s moqmedebaa aucilebeli.

_ transeliminaciis gziT : jaWvis gawyvetisas C
5
 naxSirbadis trans-

poziciidan wydeba erTi wyalbadi, raTa Seavsos C
4
 naxSirbadze gaTavi-

suflebuli bma. reaqciis makatalizebel enzimebs liazebs an transe-

liminazebs uwodeben.

liazebi meTilTan bmul peqtinebze moqmedebs, xolo hidrolazebi 

_ peqtinmJavebze. peqtinebis meTilizaciasa da demeTilizacias enzimi 

esTerazebi axdens.

yovelive aqedan gamomdinare, tkbilSi ZiriTadad ramdenime erTeuli 

galaqturonis mJaviani polimerebi da Tavisufali galaqturonmJava 

gvxvdeba.

2.5.1.2. neitraluri peqtinebi

neitraluri peqtini warmoadgens rTul Saqris polimers, sadac 

gverdiTi jaWvi, galaqturonani mxolod ramnogalaqturonanzea bmuli. 

aq vxvdebiT :

_ arabinanebs _ pentozis, kerZod arabinozis molekulebis jaWvs ;

_ galaqtanebs _ heqsozis, kerZod galaqtozis molekulebis jaWvs ;

_ arabinogalaqtanebs _ galaqtozis jaWvs, romlis gverdebzec mib-

mulia arabinozis mokle jaWvebi. arabinogalaqtani arsebobs ori saxisa, 

romelTagan yurZenSi mxolod erTi gvxvdeba. igi xasiaTdeba cilovani 

struqturiT da mas cilovani arabinogalaqtani (anu AGP2) ewodeba.

2.5.2. Tvisebebi

am polisaqaridebs axasiaTebs gamxsnelis an wylis molekulis mimarT 

swrafva. amgvarad, maT liofil an hidrofil koloidebs uwodeben. nak-

lebad liofil koloidebTan narevSi isini damcveli koloidebis rols 

asruleben.

2.5.3. gardaqmna

SeTvalebidan moyolebuli, endogalaqturonazisa da PME-s moq-

medebiT peqtini iSleba, rac yurZnis darbilebas iwvevs. dasawyisSi, 

peqtinebs scildeba galaqturonis mJava. Semdeg TandaTanobiT iSleba 

ujredis garsi, adgili aqvs peqtinebis daxleCasa da maTi jaWvis 

daSlas.

yurZeni, miuxedavad imisa, rom mis ujredTa garsis 50 %-s peqtini 

Seadgens, Raribia peqtinovani nivTierebebiT.

Tanac, tkbilSi am nivTierebebis mxolod mcire zomis molekulebi 

da maTi daSlis produqtebi gadadis. maTi raodenoba, yurZnis jiSsa 

da garemo pirobebze metad, yurZnis simwifesa da misi meqanikuri 

damuSavebis xarisxzea damokidebuli.

peqtinebis raodenoba yurZenSi saSualod, 3_5 g.l-1-s udris, xolo 

tkbilSi _ 2_3 g.l-1-s.

RvinoSi gvxvdeba mxolod : galaqturonis mJava, neitraluri peqtinebi 

da gansakuTrebiT, AGP2.
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2.5.4. peqtinebis roli meRvineobaSi

peqtins, rogorc koloids, SeuZlia Rvinos garkveuli siblante 

SesZinos da rogorc damcvelma koloidma _ xeli SeuSalos simRvrivis 

gamomwvevi nivTierebebis flokulaciasa da gamoleqvas. amgvarad, igi 

uaryofiTad unda moqmedebdes Rvinis stabilizaciasa da filtraciaze. 

Tumca, Tu gaviTvaliswinebT maT mcire Semcvelobas RvinoSi, es saSiS-

roeba saRi yurZnidan miRebuli Rvinis SemTxvevaSi umniSvneloa.

TviT peqtinebis gadmosvla tkbilSi ar aris saintereso, magram maTi 

iq arseboba uCvenebs, rom ujredis garsi mniSvnelovnadaa daSlili, e. i. 

moaswavebs iseTi sasurveli nivTierebebis arsebobas tkbilSi, rogori-

caa aromatuli nivTierebebi da fenoluri naerTebi.

2.6. azotovani nivTierebebi

elementi azoti cocxali materiis umniSvnelo nawils (mxolod 

16 %-s) Seadgens, Tumca, misi roli umniSvnelovanesia. yoveli organizmi 

misTvis specifikuri azotovani nivTierebebis sinTezs awarmoebs.

saerTo azoti Sedgeba Semdegi jgufis nivTierebebisagan :

• mineraluri azoti

• organuli azoti, romelic sami yvelaze mniSvnelovani formiTaa 

warmodgenili :

_ monomerebi (aminomJavebi)

_ polimerebi (polipeptidebi)

_ kompleqsebi (cilebi...)

azotovani nivTierebebi marcvlis yvela nawilSi gvxvdeba, gansa-

kuTrebiT ki kansa da wipwaSi.

2.6.1. azotis sxvadasxva forma

2.6.1.1. mineraluri azoti

igi ZiriTadad amoniakuri formiT, amoniumis kationebis saxiTaa war-

modgenili. misi Semcveloba simwifis periodSi ganuwyvetliv iklebs. 

SeTvalebamde igi saerTo azotis 80 %-s Seadgens, xolo mwifobisas 

10 %-mde iklebs, mcenaris aqtiuri proteosinTezis (cilis sinTezis) 

gamo. Semcirebis process aZlierebs yurZnis gadamwifeba da venaxSi 

didi raodenobiT balaxi.

azotis es forma yvelaze advilad asimilirebadia mikroorganizmebi-

saTvis, kerZod ki safuvrebisaTvis.

2.6.1.2. aminomJavebi

aminomJavas molekula Seicavs or antagonistur funqcionalur 

jgufs : erT aminojgufsa da erT mJavajgufs. isini amfoterul naerTTa 

jgufs miekuTvneba.

aminebis qimiuri formula warmodgeba amoniakis molekulaSi (NH
3
) 

erTi wyalbadis CanacvlebiT. arsebobs sami saxis amini :

_ pirveladi aminebi, romelTaTvisac damaxasiaTebelia erTvalen-

tiani funqciuri jgufi _NH
2
 ;

_ meoreuli aminebi, romelTaTvisac damaxasiaTebelia orvalentiani 

funqciuri jgufi =NH ;
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_ mesameuli aminebi, romelTaTvisac damaxasiaTebelia ≡N ;

amoniakis msgavsad, aminebic fuZe TvisebebiT xasiaTdeba, Tanac miT 

ufro, rac meti wyalbadia Canacvlebuli amoniakSi. isini ar aris namd-

vili fuZeebi, radgan arasodes aTavisufleben OH– ions.

aminomJavebs aRniSnaven Semdegi zogadi formuliT

molekulis ganlageba ar gamoixateba erT sibrtyeSi _ adgili aqvs 

stereoqimias.

antagonisturi funqciebis matarebeli naxSirbadi arasimetriulia _ 

adgili aqvs izomerias.

pH-is garkveul mniSvnelobaze, aminomJavas antagonisturi fun-

qciebis disociacia tolia da igi am dros sruliad neitraluria. ufro 

dabal pH-ze aminomJava fuZe Tvisebebs amJRavnebs ; ufro maRal pH-ze 

ki mJava Tvisebebs.

amgvarad, garemos pirobebis mixedviT aminomJava sxvadasxvagvari 

mimarTulebiT warmarTavs cocxali organizmis metabolizms.

yurZenSi, mcenareuli samyaros ocamde aminomJava gvxvdeba. yvelaze 

gavrcelebuli yvela jiSis yurZenSi prolini da argininia. aminobutim-

Java mxolod yurZnisaTvisaa damaxasiaTebeli. prolini simwifis maCvene-

belia, radgan misi Semcveloba yurZnSi, sxva aminomJavebisagan gansxvave-

biT, Zlier matulobs damwifebamde daaxloebiT ori kviriT adre.

aminomJavebis Semcveloba yurZenSi sxvadasxvaa da damokidebulia mis 

jiSze, adgilwarmoSobaze, klimatur pirobebze, agroteqnikur RonisZie-

bebze, aseve simwifisa da daavadebaTa xarisxze. igi saerTo azotis daax-

loebiT 10_25 %-s Seadgens.

yurZenSi gvxvdeba ori gogirdSemcveli aminomJava : cisteini da 

meTionini.

2.6.1.3. peptidebi _ oligopeptidebi da polipeptidebi

warmoiqmneba aminomJavebis polimerizaciiT. aminomJavas aminojgufi 

moqmedebs meore molekulis mJava jgufze, romlis drosac adgili aqvs 

polimerizacias kondensaciiT, anu erTi molekula wylis gamoyofiT. 

warmoqmnil bmas peptiduri bma ewodeba da igi sakmaod Zlieri bmaa. pep-

tidebis molekuluri masa naklebia 10000-ze.

polimerizaciisa da kondensaciis katalizs axdenen enzimi proteazebi.

yurZnis organuli azotis 60-90 % warmodgenilia peptidebis for miT.

2.6.1.4. cilebi

peptidis jaWvi peptiduri bmis adgilebSi moZravia. maTi garkveuli 

wesiT ganlagebuli R radikali qmnis bmebs sxva peptidis erT an ramdenime 

jaWvTan. amgvarad miiReba cila anu proteini _ rTuli molekula, damaxa-

siaTebeli sivrciTi konfiguraciiT, an spiralis formiT (α struqturis 

cilebisaTvis), an foTlis formiT (β struqturis cilebisaTvis).

holoproteinebi ewodeba iseT makromolekulebs, romlebic mxolod 
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cilebisagan Sedgeba. heteroproteinebi ewodeba makromolekulebs, 

romlebic cilebis garda sxva komleqsebsac Seicavs (magaliTad nuk-

leinmJavebi dnm an rnm). heteroproteinebis aracilur nawils proste-

tiuri jgufi ewodeba.

yurZnis damwifebisas, cilebis raodenoba matulobs amoniakuri azo-

tisa da aminomJavebis xarjze. misi simwifisas cilebi saerTo organuli 

azotis mxolod 3 %-s Seadgens.

2.6.1.5. organuli azotis sxva formebi

amidebi umTavresad Sardovanisa da eTilis karbamatis saxiT aris 

warmodgenili. am ukanasknelma SeiZleba toqsikurad imoqmedos janmr-

Telobaze.

biogenuri amidebi (rogoricaa histamini) aseve toqsikurad moqmedebs 

janmrTelobaze.

pirazinebi warmoadgens surnelovan nivTierebebs, romlebsac zogi-

erTi jiSis yurZenSi vxvdebiT.

glutaminis mJava Glu romlis R = CH  – CH  – COOH
2 2

arginini Arg romlis R = CH  – CH2CH2 – NHC
2

2

NH

NH

meTionini

CH  – S – CH  – CH  – CH
 2 23

2

COOH

NH

cisteini

HS – CH  – CH
2

2

COOH

NH

Treonini Thr romlis R = CH

3

OH

CH

2
H  O +

prolini

2 2

HN C

H C CH

2
CH

COOH

H
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aminomJavaTa jaWvis warmoqmna

H

H
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O
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OH
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H
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R

O

OH
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H
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O

N – CH – C
H
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O
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peptiduri bma

naxati 10  azotovani nivTierebebi
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2.6.2. gardaqmna, Tvisebebi da mniSvneloba meRvineobaSi

yurZeni simwifisas 60-dan 2400 miligramamde saerTo azots Seicavs 

erT litrSi. rogorc vxedavT, sxvaoba sakmaod didia.

meRvineobaSi umTavresi roli amoniakur azotsa da zogierT aminom-

Javas eniWeba :

_ am azotovan nivTierebebs safuvrebi gamravlebisaTvis iyeneben. 

rac Seexeba aminomJavebs, fiqrobdnen, rom safuvrebi zogierT maTgans 

(arginini, glutamini, Teonini) SedarebiT advilad moixmardnen, vidre 

sxvebs. dRes Tvlian, rom safuvrebi yvela aminomJavas erTnairad moix-

maren.

safuari moixmars zogierT moklejaWvian peptidsac.

evrogaerTianebis kanonmdeblobiT daSvebulia amoniakuri azotis 

damateba tkbilSi.

_ safuvris azotovani metabolizmis dros adgili aqvs aminomJavas 

dezaminaciasa da dekarboqsilacias. amgvarad, n naxSirbadiani aminom-

Javasagan miiReba n-1 naxSirbadiani umaRlesi spirti. miRebuli umaR-

lesi spirtebi monawileobs Rvinis meorad anu duRilis surnelSi ;

_ gogirdSemcveli aminomJavebis asimilaciis dros safuvrebi warmo-

qmnis SO
2
-s, romlis raodenobac damokidebulia safuvris saxeobaze.

cilovani naerTebi koloidur nivTierebebs warmoadgens. isini arast-

abiluria da SeuZlia gamoiwvios TeTri da vardisferi Rvinis cilovani 

simRvrive. wiTel RvinoebSi isini uerTdeba taninebs da cilovani sim-

Rvrivis TvalsazrisiT, saSiSroeba aRar arsebobs.

yurZnis meqanikuri damuSavebis dros, cilebi kompleqsur mak-

romolekulur naerTebs qmnis polisaqaridebTan, antocianebTan da 

procianidinebTan, romlebic, marTalia mcire raodenobebiT, magram 

mainc gvxvdeba RvinoSic.

2.7. enzimebi

2.7.1. enzimTa saerTo Tvisebebi

cocxal arsebebSi, mimdinare nivTierebaTa cvlis procesebi gan-

pirobebulia bioqimiuri reaqciebiT, romelic, enzimTa wyalobiT, 

normalur temperaturaze uswrafesi siCqariT xorcieldeba. enzimi 

ciluri bunebis katalizatoria, specifikuri yoveli reaqciisaTvis 

da reaqciis warmarTva SeuZlia orive mimarTulebiT. reaqciis mimar-

Tuleba damokidebulia garemos kondiciebze, kerZod, gardasaqmneli 

nivTierebis raodenobaze. enzimis gavleniT nivTierebis pasiuri forma 

gadadis aqtiur formaSi, rac iwvevs mis gardaqmnas erTi mimarTulebiT, 

anu mis gaqrobas.

arsebobs endoenzimebi da egzoenzimebi. endoenzimi moqmedebs imave 

ujredSi, sadac misi sinTezi moxda, xolo egzoenzimi _ ujreds gareT.

enzimi xasiaTdeba ori Tvisebis mixedviT :

_ Tu romel nivTierebaze moqmedebs (aqtiuri saiti) ;

_ ra saxis reaqcias akatalizebs (moqmedebis saxe) ;

adre Tvlidnen, rom yoveli enzimi ori nawilisagan Sedgeboda :

_ apoenzimisagan _ ciluri bunebis rTuli naerTisagan, romlis 

stuqturac ganapirobebda enzimis specifikurobas ;
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_ koenzimisagan _ araciluri bunebis SedarebiT martivi nivTierebi-

sagan. man SeiZleba ganapirobos reaqciis saxe da meoradi nivTierebis 

warmoqmna. igi atarebs reaqciis warmarTvisaTvis saWiro funqciur 

jgufs. koenzimis sinTezi ar xdeba imave qsovilSi, sadac igi moqmedebs, 

anu igi an vitaminia, an provitamini. igi SeiZleba apoenzimis nawils 

warmoadgendes. am dros aqtivatoris rols prostetiuri (aracilovani) 

jgufi asrulebs. 

enzimis saxelwodeba umravles SemTxvevaSi im nivTierebidan war-

modgeba, romelsac igi gardaqmnis.

enzimis aqtivoba izomeba drois erTeulSi warmoqmnili an gardaqm-

nili nivTierebis raodenobiT enzimebis mocemuli raodenobisaTvis. 

gardasaqmneli nivTierebis raodenobis zrdasTan erTad maTi aqtivoba 

izrdeba gansazRvrul sididemde, romlis zeviTac siCqare aRar icvleba. 

enzimis aqtivoba maqsimums aRwevs misTvis optimalur pH-sa da temper-

aturaze. rac ufro Sordeba garemo pirobebi am sidideebs, miT ufro 

mcirdeba enzimis aqtivoba. eqstremaluri kondiciebi aferxebs enzimis 

moqmedebas, iseve, rogorc zogierTi nivTierebis arseboba garemoSi.

S

S S

pasiuri
nivTiereba

aqtiuri 
nivTiereba

enzimi

warmoqmnili
naerTebi

enzimuri
reaqcia

+

naxati 11  enzimis moqmedeba

2.7.2. yurZnis enzimebi

yurZnis enzimebi awarmoebs mraval bioqimiur reaqcias tkbilSic 

da RvinoSic. enzimebi, romlebic aqtivobas inarCunebs, akatalizebs, 

rogorc sasurvel, aseve arasasurvel reaqciebs.

yurZnis enzimebi SeiZleba or mTavar jgufad daiyos :

_ oqsidaciis enzimebi (oqsidazebi) ;

_ hidrolizis enzimebi (hidrolazebi).
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2.7.2.1. oqsidaciis enzimebi

► tirozinaza
tirozinazas sxvagvarad polifenoloqsidazas (PPO), kreolazas an 

kateqol-oqsidazasac uwodeben. igi warmoadgens oqsidoreduqtazas, 

romelic fenoluri naerTebis Jangvis reaqciebs akatalizebs.

tirozinaza warmodgenilia sxvadasxva izoenzimis saxiT, romelTagan, 

TiToeuli misTvis gansazRvrul kondiciebSi, kerZod pH-ze moqmedebs. 

vazis yurZnis zrda-ganviTarebis periodSi, enzimebi aqtiur mdgomareo-

baSi imyofeba. isini fiqsirebulia ujredis organelebze (mitoqondria, 

qloroplasti...). yurZnis gadamuSavebisas enzimebi marcvlis ujredebis 

nafleTebs mohyveba tkbilSi, sadac didi raodenobiT Jangbadis arse-

boba maT aqtiurobas sagrZnoblad aZlierebs. enzimTa aqtivobaze aseve 

moqmedebs pH, temperatura da Tavisufali SO
2
-is Semcveloba. tkbilis 

pH-ze tirozinazas aqtivoba SezRudulia, 55 °C temperaturis zeviT da/

an 50 mg.l-1 gogirdis dioqsidis Semcvelobisas xdeba misi denaturacia. 

Rvinis dayenebis procesSi, tirozinazis nawili dawdomis dros an ben-

tonitiT damuSavebisas leqs mihyveba, xolo misi aqtivoba SezRudulia 

gogirdis dioqsidisa da eTanolis TandaswrebiT. aqedan gamomdinare, 

tirozinazis enzimuri aqtivoba daRvinebis dasasruls praqtikulad 

nulis tolia.

► lipoqsigenaza
es oqsigenaza ZiriTadad SeTvalebisas aris SemCneuli. mas miaweren 

yurZnis kanidan da wipwis dazianebis Sedegad tkbilSi gadmosuli cxi-

movani mJavebis kaskadur oqsidacias, ris Sedegadac warmoiqmneba C
6
 

naxSirbadiani aldehidebi da spirtebi (rogoricaa heqsanali, heqsenali, 

heqsanoli, heqsenoli). es sakmaod dabali SegrZnebis zRvris mqone aqro-

ladi nivTierebebi iwvevs Rvinis uaryofiT, vegetaciis (umwifari yurZ-

nis damaxasiaTebel) tonebs.

► peroqsidaza
tkbilsa da RvinoSi, gogirdis dioqsidis gamo peroqsidebis 

(ze Jangebis) ararseboba, TavisTavad zRudavs am enzimis moqmedebas.

2.7.2.2. hidrolizis enzimebi

► glukohidrolazebi
maT aqtiur saitebs Saqrebi wamoadgens. isini akatalizireben Saqrebs 

Soris bmebis gawyvetas.

glukohidrolazebSi gamohyofen invertazebs, peqtinazebsa da glu-

kozidazebs.

• invertazebi

1860 wels, bertelom gamoikvlia invertazebis roli, saqarozas aRm-

dgenel Saqrebad daSlis reaqciaSi. dRes dadgenilia, rom igi axdens 

vazis wvenis mier marcvalSi miwodebuli saqarozis gardaqmnas.

tkbilsa da durdoSi invertazebi fiqsirebulia marcvlis ujre-

dis nafleTebze da axdens Saptalizaciis dros damatebuli Saqris 

daSlas.
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invertazebs warmoqmnian safuvrebic, gansakuTrebiT maSin, rodesac 

garemo gamdidrebulia saqaroziT.

• peqtinazebi (peqtolituri enzimebi)

protopeqtinazebs uwodeben enzimTa jgufs, romelic axorcie-

lebs marcvlis ujredis garsSi Semavali peqtinovani polisaqaridebis, 

celulozisa da hemicelulozis depolimerizacias. aqedan gamomdinare 

ki, mJava da neitraluri peqtinebis gamowvlilvas. am jgufSi Sedis peq-

tinazebi, celulazebi da hemicelulazebi.

depolimerizaciis dros paralelurad moqmedebs peqtinmeTilesTer-

aza, romelic demeTilacias axorcielebs da peqtinliaza (anu transe-

liminaza), romlis moqmedebac gansxvavebulia hidrolizisagan. peqtin-

liazebi ar Sedis glukohidrolazebis jgufSi.

peqtinazebSi Sedis endo- da egzopoligalaqturonazebi. endopoli-

galaqturonazebi moqmedebs peqtinis jaWvis SigniT, nebismier adgilas, 

xolo egzopoligalaqturonazebi  _ jaWvis boloebSi mdebare bmebze. 

maT moqmedebas win unda uswrebdes peqtinmeTilesTerazas moqmedeba. 

poligalaqturonazebs yurZeni ukve SeTvalebidan Seicavs da maTi 

raodenoba simwifemde ar icvleba. peqtinmeTilesTerazebis Semcveloba 

ki, damwifebis periodSi ganuwyvetliv izrdeba.

celulaza da hemicelulaza, Sesabamisad, celulozasa da hemicelu-

lozas Slian, rac yurZnis marcvlis darbilebis erT-erTi mizezia.

• glukozidazebi

enzimTa es jgufi heterozidebidan Saqris mowyvetis reaqciebs 

akatalizebs. maT aqtiur saitebs warmoadgens Saqris molekulis Sem-

cveli iseTi nivTierebebi, rogoricaa flavonolebi, antocianebi da 

aromatTa winamorbedebi.

glukozidazebi SeTvalebamdec aris yurZenSi, magram damwifebis 

periodSi maTi sinTezi matulobs. isini warmodgenilia tkbilSic, sadac, 

zogierTi maTgani antocianidinebs antocianidolad gardaqmnis da amiT 

Seferilobis Semcirebas ganapirobebs (antocianidoli antocianidinze 

nakleb stabiluria). sxva glukozidazebi Rvinis jiSuri surnelis war-

moqnis reaqciebSi monawileoben. Tumca, maTi moqmedeba sustia, radgan 

isini sakmaod arastabilurebia. tkbilis pH amcirebs, xolo Saqris arse-

boba mTlianad aCerebs maT aqtivobas. amasTan, yoveli maTgani mxolod 

misTvis gansazRvrul heterozidze moqmedebs. fiqroben, rom Rvinis 

dayenebisas aromatTa winamorbedebis gardaqmnas safuvris glukozida-

zebi ganapirobebs.

► proteazebi (proteolizuri enzimebi)
enzimTa es jgufi axdens or aminomJavas Soris arsebuli peptiduri 

bmis hidrolizs. proteazebi Slis peptidebsa da cilebs, ris Sedegadac 

aTavisuflebs aminomJavebs.

yurZenSi maT isrimobis periodidan vxvdebiT, sadac isini fiqsire-

bulia ujredis sxvadasxva stuqturul nawilze. SeTvalebidan moyole-

buli, iwyeba maTi dagroveba da gaaqtiureba. tkbilSi proteazebis 

mxolod 30 % gadmodis da isinic ujredTa nafleTebzea fiqsirebuli. 

tkbilis pH-is gamo maTi aqtivoba mxolod 40_60 %-ia. daaxloebiT 25 

mg.l-1 gogirdis dioqsidis Tandaswreba maT aaqtiurebs. isini uZlebs 
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maRal temperaturas (aris Termostabilurebi), amitom isini Termovini-

fikaciis Semdegac gvxvdeba tkbilSi.

varaudoben, rom proteazebi duRilis dawyebamde safuvris garszec 

moqmedebs da maT hidrofilad gardaqmnis. amiT aixsneba is movlena, rom 

duRilis dros saduRar WurWelSi qafi ar warmoiqmneba.

maTi moqmedeba sakmaod SezRudulia, vinaidan peptidebsa da cilebs 

RvinoSic vxvdebiT.

2.8. vitaminebi

qimiur reaqciebSi, vitaminebis roli enzimebis moqmedebas waagavs. 

Tumca, isini ar warmoadgens namdvil katalizatorebs. maTi moqmedeba 

maT koncentaciazea damokidebuli. Tanac, reaqciis Sedegad vitaminebi 

qreba. qimiurad vitaminebi aminomJavebia, magram bevr cocxal organizms 

ara aqvs maTi sinTezis unari. magaliTad, adamianma vitaminebi kvebis pro-

cesSi unda miiRos (vit(a)-sicocxle amini-amini). asevea baqteriebi, rom-

lebmac vitaminebi im areSi unda moipovon, sadac isini mravldebian.

zogierTi vitamini ixsneba cximebSi. aseTi vitaminebi gvxvdeba wipwaSi. 

Tumca, meRvineobaSi yvelaze mniSvnelovani vitaminebi wyalSi xsnadi 

vitaminebia, kerZod, vitamini C da B jgufis vitaminebi.

2.8.1. vitamini C (askorbinmJava)

vitamin C-s sakmao raodenobiT vxvdebiT yurZenSi, gansakuTrebiT mis 

kanSi (daaxloebiT 50 mg.l-1), Tumca, gacilebiT naklebad, vidre cit-

rusebSi.

misi erT-erTi umTavresi Tviseba isaa, rom igi aRmdgenelia. misi 

daJanguli forma _ hidroaskorbinmJava arastabiluria da iSleba. 

askorbinmJavas daJangvas aCqarebs rkinisa da spilenZis ionebi. Jang-

vis reaqcia Zlier swrafad mimdinareobs da RvinoSi gaxsnili Jangbadi 

swrafad ixarjeba.

vitamini C boWavs Jangbads da daJangvisagan icavs Rvinis sxva niv-

Tierebebs, kerZod, ki polifenolebs. am ukanasknelTa daJangviT, 

rogorc ukve vnaxeT, miiReba qinonebi, maTi polimerizaciiT, ki _ moy-

avisfro-ruxi feris, oqsidazuri kasis gamomwvevi naerTebi. qinonebi 

akatalizebs C vitaminis daJangvas. amitom, mcire raodenobiT qin-

onebis warmoqmna daaCqarebs vitaminis Jangvas. polifenolebi, Jangba-

dis ararsebobis gamo, daculi iqneba daJangvisagan da oqsidazuri kasi 

Tavidan iqneba acilebuli. kanoniT daSvebulia 150 mg.l-1-mde C vitami-

nis damateba RvinoSi, Tumca 30-50 mg.l-1 savsebiT sakmarisia.

daRvinebis procesSi askorbinmJava haerTan SexebisTanave iSleba, 

amitom RvinoSi igi, Tu xelovnurad ar aris damatebuli, aRar gvx-

vdeba.

2.8.2. B jgufis vitaminebi

am jgufis vitaminebi warmoadgens ko-enzimebs da monawileobs 

alkoholuri duRilis reaqciebSi. yurZenSi aRmoCenilia B jgufis 11 

vitamini, xolo RvinoSi _ 12. alkoholur duRilze isini moqmedebs 

rogorc :

_ pirdapiri gziT, akatalizebs ra duRilis reaqciebs ;
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_ aseve arapirdapiri gziT, radgan xels uwyobs safuvrebis gamrav-

lebas.

alkoholuri duRilis reaqciaTa aqtivatorebs Soris SegviZlia 

CamovTvaloT :

_ vitamini B
1
 (anu Tiamini), kokarboqsilaza, xels uwyobs alkohol-

uri duRilis dros piroyurZenmJavas dekarboqsilacias. misi monawile-

obiT reaqcia ufro srulyofilad mimdinareobs. rac amcirebs meoradi 

produqtebis, kerZod ketonebis (piroyurZenmJavasa da ketoglutarmJa-

vas) dagrovebas. es ketonebi boWavs SO
2
-s. kanoniT daSvebulia 0,6 mg.l-1 

Tiaminis damateba tkbilsa da RvinoSi. safuvrebi mas meti raodenobiT 

moixmars, vidre igi bunebrivadaa warmodgenili tkbilSi ;

_ nikotinamidi (anu vitamini PP anu NAD) warmoadgens wyalbadis gad-

amtans. igi alkoholuri duRilis sxvadasxva etapze moqmedebs : akatal-

izebs Jangvis reaqcias glukolizis dros da eTanalis aRdgenas.

safuvris zrda-ganviTarebis aqtivatorebs Soris SegviZlia CamovT-

valoT :

_ vitamini B
2
 (anu ribiflavini), safuarTa `yviTeli pigmenti~, asru-

lebs maTi JangviTi metabolizmisaTvis aucilebeli wyalbadis gadamta-

nis rols ;

_ vitamini B
6
 (anu piridoqsini), safuvris ciluri metabolizmisaT-

vis aucilebeli transaminaza ;

_ vitamini B
8
 (anu biotini) da  B

7
 (anu inozitoli), folis mJava, pan-

toTenis mJava da aminobenzolmJava, aseve qolini moqmedebs safuvris 

gamravlebaze ;

_ kobalamini anu vitamini B
12

 yurZenSi ar arsebobs. mas safuvrebi 

warmoqmnis, iseve rogorc riboflavins, biotins, qolinsa da izo-inozi-

tols, romlebsac yurZeni bunebrivadac Seicavs.

adamianma yoveldRiurad unda miiRos antianemiuri vitamini B
12

. zom-

ierad miRebuli Rvino am moTxovnilebis nawils avsebs.

2.9. mineraluri nivTierebebi

mcenare moixmars saWiro mineralur nivTierebebs, romlebsac Semdeg 

marilebis saxiT vxvdebiT tkbilSi. am anionebsa da kationebs, maTi 

bunebis, koncentraciisa da mniSvnelobis mixedviT sam jgufad yofen. 

esenia makro-, oligo- da mikroelementebi.

yurZnis mineraluri nivTierebebi mis myar nawilebSia ganTavsebuli 

(kani, wipwa, rbilobis ujredis garssa da vakuolSi).

maTi raodenoba ganuwyvetliv izrdeba, magram araregularulad da 

ZiriTadad marcvlis kanSi grovdeba. simwifisas, isini kanis wonis 2-3 %-s, 

xolo rbilobis wonis 1_2 %-s Seadgens. tkbilis aorTqlebiT da miReb-

uli eqstraqtis kalcinirebiT miiReba nacari, romelic swored am miner-

alur nivTierebebs warmoadgens. mineraluri nivTierebebis raodenobas 

tkbilsa da RvinoSi zrdis xangrZlivi maceracia yurZnis myar nawilebTan, 

an Sexeba xsnad metalebTan, xolo marilebis gamoleqva mas amcirebs.

► makroelementebi
rogorc yvela mcenareSi, yurZenSic yvelaze mniSvnelovani kationi 

kaliumia. igi xSirad nacris wonis 50 %-s Seadgens. simwifisas misi saSu-
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alo Semcveloba tkbilSi 1 g.l-1-ia.

Semdeg modis magniumi da kalciumi, romelTa saSualo Semcvelobebi 

Sesabamisad aris 0,09 g.l-1 da 0,07 g.l-1.

natriumis Semcveloba damokidebulia yurZnis geografiul adgil-

warmoSobaze. saSualod 0,01-0,04 g.l-1, maTma koncentraciam SeiZleba 0,25 

g.l-1-sac miaRwios marilian niadagebze, kerZod, zRvispira raionebSi.

anionebis umravlesoba warmodgenilia sulfatebis, qloridebisa da 

fosfatebis monometalebis formiT. fosformJava xandaxan organul 

kompleqsur naerTebSi, glicerofosfatebsa da dieTilfosfatebSic 

gvxvdeba. qloridebi meti raodenobiT marilian niadagebze gvxvdeba.

► oligoelementebi
yurZeni mraval oligoelements Seicavs. zogierT maTgans, miuxedavad 

mcire raodenobisa, SeuZlia Rvinis simRvrive e. w. kasi gamoiwvios. aseTe-

bia metaluri kasis gamomwvevi rkina da spilenZi. isini SeiZleba zogierT 

WurWelTan da danadgarTan kontaqtis dros gadmovides RvinoSi. aseve 

sainteresoa alumini, TuTia, manganumi da anionebidan bori da siliciumi.

► mikroelementebi
yurZeni Seicavs aseve toqsikur nivTierebebs, romelTa maqsimaluri 

Semcveloba dadgenilia vazisa da Rvinis saerTaSoriso organizaciis 

(OIV) mier. aseTebia :

_ dariSxani _ 0,2 mg.l-1 ;

_ kadmiumi _ 0,005 mg.l-1 ;

_ ftori _ 1 mg.l-1 ;

_ tyvia _ 0,2 mg.l-1 ;

3.  dampali yurZnis Sedgeniloba

nacrisferi sidample gamowveulia soko Botrytis cinerea-s mier. am daa-

vadebis gavrceleba iwvevs mosavlis Semcirebasa da yurZnis qimiuri 

Sedgenilobis cvlilebebs. imisaTvis, rom Botrytis cinerea moTavsdes da 

ganviTardes yurZenze, winaswar saWiroa garkveuli enzimebis moqmedeba, 

romelTa sinTezs igi TviTon axdens. es enzimebi ki zogierTi niv-

Tierebis gardaqmnas, daSlas da axali nivTierebis warmoqmnas iwvevs.

am movlenas amZafrebs sxva mikroorganizmebis moqmedeba, romelTa 

Sorisaa baqteriebi (ZmarmJava baqteriebi), damJangveli safuvrebi (Kloec-
kera, Hanseniaspora da Candida), da sxva sokoebi (Penicillium da Aspergillus). 

am mavne mikrofloris moqmedebiT Cndeba iseTi daavadebebi rogoricaa : 

vulgaruli sidample, mJave sidample, mwvane da Savi sidample.

am daavadebebis Semotevisas, yurZeni mdidrdeba arasasurveli enz-

imebiTa da nivTierebebiT, da Raribdeba iseTi nivTierebebiT, romelTa 

arsebobac yurZenSi sasurvelia.

amgvarad, yurZnis Sedgeniloba icvleba, Cndeba enzimebi, iSleba 

zogierTi nivTiereba da Cndeba axali.

3.1.  Botrytis cinerea-s mier sinTezirebuli enzimebi

rogorc, yvela cocxali organizmi, Botrytis cinerea-c awarmoebs enz-

imTa sinTezs. es enzimebi xvdeba tkbilSi, sadac maTi moqmedeba yovelT-
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vis ar aris sasurveli. es enzimebia : lakaza, proteazebi, peqtinazebi, 

esterazebi...

3.1.1. lakaza

lakaza ujredis gareTmoqmedi polifenoloqsidazaa. igi mTlianad 

ixsneba tkbilSi, sadac gacilebiT meti saxis polifenolebs Jangavs, 

vidre dauzianebel yurZenSi arsebuli enzimi tirozinaza.

tkbilSi lakazas raodenoba miT ufro metia, rac metadaa ganviTa-

rebuli soko. misi aqtivoba damokidebulia iseTi nivTierebis Semcv-

elobaze, romlebzedac igi moqmedebs (galis mJava, kumaris mJava da 

peqtinovani nivTierebebi). amasTan, yurZnis mikroorganizmebis mier 

sinTezirebulma nivTierebebma SeiZleba xeli Seuwyos, an piriqiT, 

Seaferxos lakazas warmoqmna.

daRvinebis periodSi, zogierTma faqtorma SeiZleba Seaferxos laka-

zas moqmedeba, magram tirozinazasagan gansxvavebiT, ar spobs mas (Ter-

modamuSavebis garda). tkbilis pH-ze igi Zalian stabiluri da aqtiuria. 

misi optimaluri temperaturaa 40 °C. masze naklebad moqmedebs gogir-

dis dioqsidic. amrigad, dampali yurZnidan miRebul tkbilsa da Rvin-

oSi, fenoluri naerTebis daJangvis saSiSroeba Zalze mniSvnelovania da 

iwvevs gacilebiT Zler oqsidazur kass vidre tirozinazas SemTxvevaSi.

3.1.2. proteazebi

botritisian yurZenSi proteazebis aqtivoba 10-jer da xandaxan 

metjer metia vidre dauzianebel yurZenSi. amis mizezia is, rom, erTi 

mxriv, marcvlis qsovilis dezorganizaciis gamo proteazebi advilad 

Tavisufldeba, meore mxriv ki Botrytis cinerea-s mier sinTezirebuli pro-

teazebi ufro xsnadia da TiTqmis mTlianad xvdeba tkbilSi. proteazebi 

uZlebs maRal temperaturas da maTze ar moqmedebs arc daRvinebis 

iseTi meTodebi, romlebic wiTeli dampali yurZnis gadamuSavebisTvis 

gamoiyeneba (Termovinifikacia da flaSdetanti). maTi moqmedebiT matu-

lobs asimilirebadi azotis Semcveloba yurZenSi.

3.1.3. peqtinazebi

peqtinazebi, axdens ra kanis ujredTa garsis hidrolizs, aadvilebs 

Botrytis cinerea-s moTavsebas marcvalze.

3.1.4. esterazebi

es hidrolazebi, yurZnis gadamuSavebis Semdegac gvxvdeba tkbilsa 

da RvinoSi. maT SeuZlia daSalos safuvrebis mier warmoqmnili eTerebi 

da amgvarad Seamciros Rvinis meoreuli aromatebi.

3.2. dazianebuli yurZnis qimiuri Sedgeniloba

3.2.1. heqsozebi

• Botrytis cinerea axdens heqsozebis, gansakuTrebiT advilad ki glu-

kozis metabolizms. maTi daSlis gamo klebulobs momavali Rvinis alko-

holianoba da warmoiqmneba sxvadasxva axali nivTiereba, rogorebicaa :
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_ mravalatomiani spirtebi : gliceroli, manitoli, arabinoli, 

butandioli...

_ ketonuri naerTebi : piroyurZenmJava da ketoglutarmJava. am 

ketonuri naerTebis erT-erTi uaryofiTi Tvisebaa is, rom igi boWavs 

gogirdis dioqsids da araefeqturs xdis mis moqmedebas, romelic ase 

saWiroa dazianebuli yurZnis SemTxvevaSi.

• heqsozebs aseve sidamplis dros ganviTarebuli sxvadasxva mikro-

organizmi Jangavs.

glukozis daJangvis Sedegad miiReba glukonis mJava. misi Semcveloba 

5-20 g.l-1-mde SeiZleba mivides. am nivTierebis raodenobis mixedviT Sei-

Zleba yurZnis sidamplis xarisxis gansazRvra.

fruqtozis daJangvis Sedegad miiReba ketoglukonis mJava. miuxeda-

vad imisa, rom misi koncentracia yovelTvis dabalia, igi zrdis SeboW-

ili gogirdis dioqsidis raodenobas.

Gluconobacter-is gvaris ZmarmJava baqteriebi, romelTa ricxvmac 

sidampliT daavadebul 1 ml yurZenSi 105-106-s SeiZleba miaRwios, glu-

kozas ketoglukonis mJavamde Jangavs. fruqtozis daJangvis reaqcias 

ki, glicerolis warmoqmnis etapze gadaxris glicerinis, glikolisa da 

qarvis mJavebis warmoqmnis mimarTulebiT.

3.2.2. organuli mJavebi

Botrytis cinerea Slis Rvinisa da vaSlis mJavebs. maTi raodenoba xan-

daxan 50 %-iT da metad klebulobs. am raodenobiT mJavebis daSlis 

gamo, saerTo mJavianoba unda klebulobdes, Tanac sidamplis dros 

marcvalSi wylis Sewovac xdeba. magram mJavianobis kleba umTavresad 

sxvadasxva nivTierebis gardaqmnis Sedegad warmoqmnili axali mJavebiT 

kompensirdeba.

Acetobacter-is gvaris ZmarmJava baqteriebi, romlebic naklebi propor-

ciiTaa warmodgenili dazianebul yurZenSi, Slis vaSlmJavasa da limonmJa-

vas.

3.2.3. azotovani nivTierebebi

Botrytis cinerea xarjavs amoniumis ionebs, Slis yurZnis cilebs, raTa 

awarmoos sakuTari cilebis sinTezi, moixmars vitaminebs, kerZod, Tia-

mins, ris gamoc Zneldeba tkbilis duRilis procesi.

meore mxriv, tkbili mdidrdeba marcvlis qsovilis daSlis Sedegad 

gamoTavisuflebuli cilebiT.

3.2.4. surnelovani nivTierebebi

yurZnis aromatuli potenciali uaresdeba mcired ganviTarebuli 

sidamplis drosac. erTi mxriv, mcirdeba surnelis intensivoba da, amas-

Tan erTad, icvleba sxvadasxva aromatul nivTierebaTa proporciebic. 

Rvinoebi kargavs tipur Tu jiSur Tvisebebs. terpenebis winamorbedTa 

Tu Tavisufali terpenebis SemTxvevaSi, Botrytis cinerea-s mier warmoqm-

nili glukozidazebi axdens maT hidrolizs terpenolebamde, romleb-

sac an sul ara aqvs, an mcired gamoxatuli surneli axasiaTebs. sovin-

ionis jiSisaTvis damaxasiaTebeli surnelovani Tiolebis SemTxvevaSi, 

lakazas mier daJanguli qinonebi maT boWavs, rac mniSvnelovnad amci-
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rebs am Rvinis surnelis intensivobas.

3.2.5. fenoluri naerTebi

marcvalze moTavsebuli Botrytis cinerea awarmoebs enzim lakazas, 

romelic Zlier Jangavs fenolur naerTebs. am process aadvilebs isic, 

rom daavadebuli marcvlis kanis dazianebis gamo yurZnis Semadgeneli 

nivTierebebi pirdapir kontaqtSia haerTan.

antocianebis daSlis gamo wiTel yurZenSi, agreTve, fenolmJavebisa 

da sxva fenoluri naerTebis daJangvis gamo, tkbili Rebulobs moyavis-

fro-rux Seferilobas. am movlenas oqsidazuri kasi ewodeba da yvela 

meRvine cdilobs mis Tavidan acilebas.

kaftarisa da kutaris mJavebi warmoadgens, Sesabamisad, yavisa da 

kumaris mJavebis eTerebs, romlebic yvelaze intensiurad iJangeba 

enzimuri reaqciebis dros. daJangvis Sedegad isini gadadis imave 

rigis kaftaris qinonebSi.

► dauzianebel yurZenSi

_ qinonebi ganicdis tirozinazas moqmedebas, ris Sedegadac 

miiReba ufro da ufro muqi yviTeli Seferilobis kondensirebuli 

polimerebi ;

_ qinonebi daJangvis dawyvilebul reaqciebSi Sedis sxva feno-

lur naerTebTan, romlebsac fenoloqsidaza pirdapiri gziT ar Jan-

gavs (oligomeri flavanolebi da difenoli antocianebi). es feno-

luri naerTebi iJangeba, xolo qinonebi aRdgeba fenolmJavebamde. 

maTi daJangva SeiZleba ganmeordes ;

_ qinoni uerTdeba tripeptid glutaTions (yurZeni mas 0,01_0,1 

mg.kg-1 Seicavs). SeerTebis reaqciis Sedegad Cndeba xsnadi da ufero 

fenolmJava grape reaction product (GRP). glutaTionis TandaswrebiT 

tkbilis gamuqeba Cerdeba.

► sidampliT daavadebul yurZenSi

lakazas moqmedebiT GRP iJangeba da miiReba qinoni, romelic 

SeiZleba isev miuerTdes glutaTions. rodesac glutaTioni mTli-

anad daixarjeba, GRP-is warmoqmnisaTvis daJangva kvlav grZeldeba. 

enzimuri oqsidaciiT miRebuli qinonebisa da aseve dawyvilebuli 

reaqciebis moqmedebiT GRP kvlav iJangeba da warmoiqmneba ufro da 

ufro didi zomis polimerebi. amis gamoa, rom sidampliT daavade-

buli yurZnidan miRebuli tkbili Zlier muqdeba.

am gardaqmnebis dros, iJangeba iseTi nivTierebebic, romlebic  

GRP-sa da lakazas gareSe ar daiJangeboda. esenia : oligomeri fla-

vanolebi, difenoli antocianebi da mravali sxva fenoluri naerTi, 

romlebzec tirozinaza ar moqmedebs.
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kaftaris mJava

flavonoidi

Jangva

glutaTioni lakaza
GRP qinoni

qinoni

polimerizacia

polimerizacia

SeerTebis reaqcia

glutaTioni

SeerTebis reaqciaJangva

kondensirebuli polimerebi

kondensirebuli polimerebi

kutaris mJava tirozinaza

dawyvilebuli

reaqcia

kaftaris
qinoni

GRP

naxati 12  tkbilSi kaftaris qinonis gardaqmnis sami mimarTuleba 

yurZnis kanis daskdomis gamo wvenis haerTan Sexebisas tirozinaza nel-

nela Jangavs kateqinebs. warmoqmnili qinonebi swrafad kondensirdeba, 

rac wvenis gamuqebas iwvevs. yurZnis ZiriTadi antocianidini _ malvido-

lis monoglukozidi kaftaris qinonis gavleniT iJangeba, miuxedavad imisa, 

rom masze pirdapiri gziT arc tirozinaza moqmedebs da arc lakaza.

3.3.  mikroorganizmebis mier warmoqmnili 

nivTierebebi

dampali yurZnisaTvis mravali naklovanebaa damaxasiTebeli :

_ igi Seicavs didi raodenobiT ketonur naerTebs, romlebic boWavs 

gogirdis dioqsids da, amgvarad, amcirebs mis moqmedebas ;

_ Seicavs mqrolav mJavebsa da Rvinis aramdgradobis ganmapirobebel 

glukanebs ;

_ axasiaTebs sokos miceliumisagan gamowveuli arasasiamovno gemo.

3.3.1. ketonuri naerTebi

am naerTTa ketonuri jgufi reaqciaSi Sedis da boWavs gogirdis 

dioqsids. warmoqmnili bma sakmaod stabiluria da gogirdis dioqsidis 

efeqturoba mcirdeba, Tumca, misi moqmedeba aucilebelia sidampliT 

dazianebuli yurZnis dasacavad.

ketonuri naerTebi, yurZnis umniSvnelovanesi nivTierebebis, 

Saqrebisa da organuli mJavebis gardaqmniT miiReba.

3.3.2. mqrolavi mJavebi

mJave sidampliT daavadebul yurZenSi damJangveli safuvrebi warmo-

qmnis eTanols, romelsac Semdeg Acetobacter-is gvaris baqteriebi Zmar-

mJavamde Jangavs. ZmarmJava mqrolavi mJavebis mTavari warmomadgenelia. 

misi didi raodenobiT dagroveba usiamovno gemos aZlevs yurZens da 

Semdeg Rvinos. Tanac, eTanolTan erTad ZmarmJava iZleva usiamovno, 

amJavebuli gemos mqone naerT eTilis acetats.

3.3.3. polisaqaridebi

sidampliT daavadebuli yurZnis wveni mdidaria peqtinebiT. aq gvx-

vdeba :

_ marcvlis kanis daSlis Sedegad gamoTavisuflebuli mJava 

peqtinebi ;
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_ Botrytis cinerea-s mier warmoqmnili neitraluri peqtinebi _ glu-

kanebi, romlebic am sokos miceliumis SedgenilobaSi Sedis.

mJava peqtinebis raodenoba SedarebiT mcirea, radgan maT hidro-

lizs axdens sokos mier warmoqmnili enzimi galaqturonaza da PME. 

samagierod, didi raodenobiTaa glukanebi. igi glukozis grZel jaWvs 

warmoadgens. misi molekuluri masa Zalze maRalia da 105-106-is tolia. 

glukani botritisiT daavadebul yurZenze warmodgenili mikroflo-

ris sakvebia. igi makromolekuluri damcveli koloidia. igi tkbils 

siblantes matebs, iwvevs filtrebis dacobas da xels uSlis tkbilisa 

da Rvinis dawmendas.

daavadebuli yurZnidan miRebuli tkbili aseve Seicavs polisaqa-

rids, romelsac botriticini ewodeba. misi saxeli gamomdinareobs 

iqidan, rom xels uSlis safuvris cxovelmyofelobas.

3.3.4. aromatuli naklovanebebi

botritisiani yurZnisaTvis mravali arasasiamovno sunia damaxasi-

aTebeli : fenikis, qafuris, iodis. maTi arseboba gamowveulia miceliu-

mis maceraciiT, Tumca am sunis gamomwvevi nivTierebebis qimiuri buneba 

da warmoqmna jerjerobiT cnobili ar aris.

mwvane sidamplis gamomwvevi obis soko Penicillum da Savi sidamplis 

gamomwvevi soko Aspergillus-i, tkbils obis sunsa da simwares aZlevs.

sidampliT daavadebuli yurZnis Sedgenilobis cvlileba Sem-

degSi RvinisaTvis Semdeg saSiSroebebs qmnis :

- aromatis Semcirebis, ferisa da struqturis daqveiTebis gamo 

ikargeba Rvinis tipuroba anu xarisxi ;

- warmoiqmneba arasasiamovno suni da gemo ;

- Znelad mimdinareobs alkoholuri duRili, rac, Tavis mxriv, 

sxva uaryofiT movlenebs ganapirobebs ;

- enzimebis, kerZod, lakazis gamo, Rvino enzimuri TvalsazrisiT 

aramdgradia ;

- gaZnelebulia Rvinis dawmendis procesi.

dRes ukve SesaZlebelia yurZenSi lakazas aqtivobis gansazRvra 

da amiT mosalodneli riskis xarisxis dadgena.

am informaciis safuZvelze, teqnologs SeuZlia SearCios Sesabam-

isi meTodebi Tumca, mas naklovanebebis mxolod Semcireba ZaluZs.

zogierT eqstremalur SemTxvevaSi umjobesia yurZeni saerTod 

ar gadamuSavdes.

4. keTilSobili sidampliT Sepyrobili 

yurZnis qimiuri Sedgeniloba

specifikur klimatur pirobebSi soko Botrytis cinerea-s SeuZlia gana-

pirobos yurZnis gadamwifebis gansakuTrebuli fenomeni _ keTilSo-

bili sidample.

keTilSobili sidamplis ganviTareba SesaZlebelia mxolod saR, 

mwife yurZenze, romlis kanic dazianebuli ar aris. misi ganviTarebi-
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saTvis aucilebelia specifikuri klimaturi pirobebi, sadac nestiani 

da cxeli mSrali amindis xSiri monacvleobaa. nestiani amindi (dilis 

nisli da cvari) saWiroa sokos ganviTarebisaTvis, xolo cxeli, mSrali 

amindi _ imisaTvis rom marcvali gaSres da ar dalpes.

Tavis mxriv, venaxi Semdeg Tvisebebs unda akmayofilebdes :

• unda SeirCes Botrytis cinerea-s Semotevis gamZle jiSebi, ise, rom 

kani ar dauziandeT (semilioni, sovinioni, muskadeli, aseve Senini, tra-

mineri...) ;

• venaxi unda gaSendes Rarib niadagebze, rac SeiZleba naklebi neSom-

paliT da iseT raionebSi, sadac icis dilis nisli. safrangeTSi aseTi 

raionebia :

_ kontrols daqvemdebarebuli adgilwarmoSobis dasaxelebis (kad) 

Rvinoebis soternisa da barsakisaTvis mdinare ceronisa da garonis 

xeobebs Soris ;

_ kad senonis, lupiakisa da sen-krua-de-mon-isaTvis, mdinare garo-

nis xeoba ;

_ kad monbaziakisaTvis, mdinare dordonis xeoba ;

_ leionis ferdobi ;

_ mdinare ronis xeoba.

• vazis mosavlianoba ki minimumamde unda Semcirdes.

4.1.  keTilSobili sidamplis moTavseba marcvalze

soko Botrytis cinerea Tavsdeba marcvlis kanis bageebis irgvliv arse-

bul mcire zomis nakecebze. misi miceliumi aRwevs kanis ujredTa garsis 

saSualo fenebamde, romlebsac igi Slis. ufro mogvianebiT soko rbi-

lobis zedapirze mdebare ujredebamdec aRwevs. marcvali moyavisfro-

narinjisfrad ifereba, anu igi `optimalur sidamples~ aRwevs.

SemdgomSi soko marcvlis zedapirze qsels abams, romlebic konidi-

oforebs qmnis da gamoyofs konidebs. am konidebis saSualebiT xdeba 

sokos gamravleba sxva marcvlebzec. yurZeni ruxi bususebiT ifareba. 

ujredTa garsis daSlis gamo yurZenSi darRveulia wylis mimocvla. 

marTalia, marcvlis kani inarCunebs Zvel struqturas, magram xdeba 

wylis gamtari.

sasurvel klimatur pirobebSi iwyeba marcvlis neli SeWknoba. mar-

cvali naoWdeba da tkbeba. am stadiaSi yurZens `dabrawuls~ uwodeben.

es gardaqmnebi 10-15 dRe grZeldeba, xandaxan metic. keTilSobili 

sidampliT Sepyrobili marcvlebidan soko axal, mwife marcvlebze 

gadadis. misi ganviTareba damokidebulia marcvlis poziciaze mtevanSi, 

mtevnisa da saerTod vazis eqspoziciaze. imis gamo, rom botritisis 

gavrceleba droSi iweleba, mevenaxe iZulebulia Caataros SerCeviTi 

rTveli, romelic ramdenjerme ganmeordeba. ikrifeba mxolod `dab-

rawul~ stadiaSi myofi mtevnebi, mtevnis nawilebi da xSirad marto mar-

cvlebic ki.

yurZnis SeWknobis gamo marcvlis moculoba 40-70 %-iT klebulobs, 

aqedan gamomdinare, mcirdeba mosavlis raodenobac. danakargi miT 

ufro didia, rac ufro xelsayrelia klimaturi pirobebi. SeWknobisas 

mniSvnelovnad izrdeba yurZnis uamravi komponentis koncentracia.
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4.2.  yurZnis qimiuri Sedgenilobis cvlilebebi

cvlilebebs ganicdis yurZnis yvela komponenti. isini an gardaiqm-

neba, an icvleba maTi koncentracia. warmoiqmneba axali nivTierebebic.

4.2.1. heqsozebi

Botrytis cinerea gardaqmnis yurZnis Saqrebis 50-60 %-s. metabolizmi 

anaerobul pirobebSi mimdinareobs da xdeba poliolebis, yvelaze metad 

ki glicerolis dagroveba. marTalia, botritisi SemdgomSi maT isev 

Slis, magram maTma Semcvelobam tkbilSi 7 g.l-1-s SeiZleba miaRwios. 

Rvinos ki es mravalatomiani spirtebi sirbilesa da sxeuls matebs.

rodesac sokos miceliumi marcvlis SigniT aRwevs, heqsozebi iJan-

geba da xdeba glukonis mJavas dagroveba. misi koncentracia daaxloe-

biT 2 g.l-1-is tolia, nacrisferi sidampliT daavadebisas ki gacilebiT 

meti.

amgvarad, glicerolisa da glukonis mJavas Semcvelobis mixedviT 

SegviZlia ganvsazRvroT Botrytis cinerea-s ganviTareba marcvlis zeda-

pirze xdeba Tu mis siRrmeSi, da amgvarad SevafasoT keTilSobili 

sidamplis xarisxi.

Saqris mniSvnelovani danakargi yurZenSi kompensirdeba misi koncen-

traciis xarjze gadamwifebis dros da tkbilSi misma Semcvelobam 350-

400 grams SeiZleba miaRwios litrSi. aseTi maRalSaqriani yurZnisgan 

mzaddeba tkbili, `liqioruli~ Rvinoebi.

4.2.2. organuli mJavebi

organuli mJavebis 70 % iSleba, magram danakargi aqac yurZnis koncen-

traciis xarjze kompensirdeba. RvinomJava miceliumis ganviTarebisaT-

vis ixarjeba, vaSlmJava _ sokos ganviTarebis bolo stadiaSi, konidebis 

warmoqmnisaTvis saWiro energiis moTxovnilebis Sesavsebad. yurZnis 

gadamwifebisas mJavebi, kerZod, vaSlmJava yovelTvis iSleba. koncen-

traciis xarjze gazrdili mJavianoba neitraldeba aseve koncentraciis 

xarjze gazrdili kationebis mier. ase rom, yurZnis pH ar icvleba.

Botrytis cinerea-s metabolizmis dros mcire raodenobiT sxva mJave-

bic warmoiqmneba. yurZnis koncentraciia am mcire raodenobebs mniS-

vnelovans xdis : limonmJava da mucis mJava 2 g.l-1-mde, xolo galaqt-

uronis mJava _ 1-2 g.l-1.

botritisiani tkbili yovelTvis Seicavs mqrolav mJavebs, Tumca igi 

sokos metabolizmis gamo ar warmoiqmneba. am mJavebs daemateba alko-

holuri duRilis dros warmoqmnili mniSvnelovani raodenobiT mqro-

lavi mJavebi.

4.2.3. azotovani nivTierebebi

Botrytis cinerea xarjavs azotovan nivTierebebs da maT Soris vitamin-

ebsac (kerZod, Tiamins), rac arTulebs alkoholur duRils.

4.2.4. aromatuli nivTierebebi

yurZnis aromatuli kompleqsi Zireuladaa Secvlili. warmoiqmneba 

Rvinis surnelSi Semavali mniSvnelovani da xarisxiani nivTierebebi, 
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kerZod aldehidebi : furfurali, benzaldehidi, fenilacetaldehidi. 

keTilSobili sidampliT gadamwifebuli yurZnidan miRebul RvinoSi 

gvxvdeba laqtoni _ sotoloni, romelic Rvinis e. w. `dabrawuli yurZ-

nis~ gemos ganapirobebs. es nivTiereba yurZenSi ar gvxvdeba, amitom, 

Tvlian, rom mis warmoqmnaSi Botrytis cinerea ar monawileobs.

4.2.5. enzimebi

sokos ganviTareba mniSvnelovnad cvlis yurZnis enzimebur Sedge-

nilobas. botritisi axdens lakazas sinTezs, amas garda warmoeqmneba 

celulazebi, hemicelulazebi, peqtinazebi da maT Soris glukanaza, 

glukolazebi, esterazebi, proteazebi da a. S.

4.2.6. peqtinovani nivTierebebi

mJava peqtinebi mTlianad iSleba marcvlis qsovilis daSlis gamo, 

magram izrdeba neitraluri peqtinebis _ glukanebis raodenoba, romle-

bic miceliumidan gadmodis. glukanebis dagroveba kanqveS xdeba, said-

anac isini tkbilSi gadadis. tkbilsa da RvinoSi igi zrdis siblantes da 

aZnelebs dawmendis operaciebs. am naklovanebis Sesamcireblad saWiroa 

SeizRudos yurZnis uxeSi damuSaveba da amgvarad Semcirdes maTi moxve-

dra tkbilSi.

Botrytis cinerea sxva neitralur peqtinebsac warmoqmnis. erT-erTi 

maTgania manozas polimeri, fongiciduri Tvisebebis mqone peqtini _ 

botriticini. igi arTulebs alkoholuri duRilis process.

4.2.7. fenoluri naerTebi

Botrytis cinerea awarmoebs enzim lakazas, romelic tkbilSic gadmodis, 

magram yurZenSive Jangavs fenolmJavebs. miRebuli qinonebis polimer-

izacia ganapirobebs yurZnis moyavisfro-narinjisfers. keTilSobili 

sidampliT gadamwifebuli yurZnis tkbili kidev SeiZleba daiJangos, 

magram naklebad, vidre sidampliT daavadebuli yurZnis tkbili.

Botrytis cinerea da gadamwifeba erToblivad yurZnis mniSvnelovan 

bioqimiur gardaqmnebs ganapirobebs. warmoiqmneba metad xarisxovani 

nivTierebebi, yurZnisa da Semdeg Rvinis organoleptikuri Tvise-

bebis TvalsazrisiT.

zedmetad mSrali amindis SemTxvevaSi, rodesac SeWknoba Botrytis 
cinerea-s gareSe xdeba, miiReba maRalSaqriani, magram aromatuli 

TvalsazrisiT naklebad saintereso Rvinoebi.

keTilSobili sidampliT gadamwifebuli yurZnis qimiuri Sedge-

niloba imdenad rTulia, rom sakmaod arTulebs Rvinis dayenebis 

processac.
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5.  rTveli

5.1. rTvlis TariRis gansazRvra

5.1.1. rTvlis TariRis arCevani

momavali Rvinis xarisxs yurZnis krefis TariRi gansazRvravs, 

magram TariRis SerCeva sakmaod rTuli procesia. yurZnis simwife, misi 

sxvadasxva komponentis mixedviT ganisazRvreba :

_ antocianebis, taninebisa da aromatuli nivTierebebis mixedviT 

yurZnis kanSi ;

_ Saqrebisa da mJavebis mixedviT rbilobSi ;

_ taninebis mixedviT wipwaSi.

damwifebisas mcirdeba vegetaciis suni da matulobs xilis tonebi. 

fenoluri naerTebis saerTo Semcveloba, kerZod ki kanSi antocianebisa 

da taninebis raodenoba matulobs. wipwis taninebis Semcveloba ki kle-

bulobs.

Tumca, am nivTierebaTa raodenobrivi da xarisxobrivi cvlilebebi 

paralelurad ar mimdinareobs.

metic, imisda mixedviT, Tu ra tipis Rvinis dayenebaa dagegmili, 

Saqrisa da mJavebis Tanafardoba sxvadasxvaa.

amis gamoa, rom arsebobs `ramdenime saxis~ simwife :

• rbilobis nivTierebebis mixedviT :

_ industriuli simwife Seesabameba moments, rodesac erTi da imave 

masis yurZenSi Saqrianoba maqsimaluria, xolo mJavianoba _ minimaluri ;

_ teqnikuri simwife cqriala Rvinoebis SemTxvevaSi industriul sim-

wifemdea, xolo bunebrivad tkbili Rvinoebis SemTxvevaSi _ mas Semdeg.

• kanis nivTierebebis mixedviT :

_ aromatuli simwife Seesabameba periods, rodesac surnelovani niv-

Tierebebis raodenobac da xarisxic idealuria. es periodi damokidebu-

lia vazis jiSsa da klimatze. TeTri, mSrali, xilis tonebiT mdidari 

Rvinoebis SemTxvevaSi, aromatuli simwife emTxveva an odnav uswrebs 

industriul simwifes ;

_ wiTeli yurZnis fenoluri simwife Seesabameba periods, rodesac 

kani yvelaze mdidaria antocianebiTa da aramwklarte taninebiT da maTi 

gamowvlilva yvelaze advilia. am dros yurZnis kanis qsovili daSlili 

unda iyos, raTa eqstraqcia gaadvildes, magram ara imdenad, rom gaCndes 

misi daavadebis riski. am periodSi wipwis taninebi naklebad mwklarte 

da Znelad gamosawvlilia. fenolur simwifes industriuli simwifis 

Semdeg aqvs adgili.

xandaxan araxelsayreli klimaturi pirobebis gamo SeuZlebelia dae-

lodon rTvlis idealur TariRs.

5.1.2. yurZnis simwifis dadgena

yurZnis simwifis dasadgenad saWiroa Tvalyuri vadevnoT yurZnis 

damwifebas. arsebobs ramdenime meTodi :

_ empiriuli meTodi dafuZnebulia vazis vegetaciuri periodebis 

Seswavlaze. yurZeni simwifeSi gamonaskvidan daaxloebiT 110 dReSi 
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Sedis. gamonaskvis periodi ramdenime dRe grZeldeba, amitom aTvlis 

TariRad am periodis Sua ricxvs iReben. am meTodiT, ra Tqma unda 

rTvlis daaxloebiT TariRs vangariSobT, magram saSualeba gveZl-

eva winaswar movamzadoT marani, davakompleqtoT mkrefavTa jgufebi, 

sakrefi manqanebi da a. S.  da davadginoT, rodidan aris saWiro yurZnis 

simwifis dasadgeni sxva, ufro zusti meTodebis gamoyeneba.

_ mecnieruli meTodebi damyarebulia sxvadasxva maCveneblis 

xarisxobriv da raodenobriv gardaqmnaze.

5.1.2.1. rbilobis damwifeba

damwifebis periodis bolos, yoveldRiurad izomeba yurZnis Saqri-

anoba (S) g.l-1-obiT da misi mJavianoba (mJ) g.l-1-obiT RvinomJavaze 

gadaangariSebiT. industriuli simwifis dros es ori maCvenebeli TiTq-

mis ar icvleba.

aseve, SesaZlebelia yurZnis Saqrianobisa da mJavianobis Tanafardo-

bis, S/mJ maCveneblis gamoyeneba. rac ufro maRali igi, miT ufro maRa-

lia rbilobis simwife. am maCveneblis sasurveli sidide damokidebu-

lia venaxis geografiul mdebareobaze, vazis jiSsa Tu momavali Rvinis 

tipze. Tanac, wlidan wlamde S/mJ fardoba Zlier cvalebadia.

wina aTwleulebSi sxva maCveneblebic gamoiyeneboda (glukoza/fruq-

toza, RvinomJava/titruli mJavebi, martos maCvenebeli, pus maCvenebeli).

► sinjis aReba
saanalizod aRebuli sinji venaxis saSualo mdgomareobis maCvenebeli 

rom iyos, amitom nimuSis aReba garkveuli wesebis dacviT unda moxdes :

_ nimuSebis aReba xdeba yovelTvis erTsa da imave da erTgvarovan 

nakveTze ;

_ nimuSebis aReba xorcieldeba drois Tanabari intervalebiT. iwyeba 

rTvlamde 4 kviriT adre, kviraSi jer erTxel, Semdeg ki 2-3-jer, dRis 

erTi da imave dros da aucileblad mSral amindSi.

saanalizo sinjebis aRebisas unda gamoiricxos subieqturi midgoma 

da marcvlebi ar unda SeirCes. sinjebi yovelTvis erTi da igive pirma 

unda aiRos, Tanabrad daSorebuli Zirebidan. marcvlebis mokrefa xdeba 

mtevnis sxvadasxva nawilSi da vazis, rogorc zeda, aseve qveda iarusi-

dan. yurZens ar iReben nakveTis bolo rigidan da rigis bolo Zirebidan. 

erT nakveTze daaxloebiT 200-400 marcvali unda mogrovdes.

► analizi
aRebuli nimuSi iwoneba, iwnexeba wipwis dauzianeblad da xdeba siTxis 

gaerTgvarovneba. amis Semdeg tardeba analizi :

_ Saqrianoba _ refraqtometruli an densimetruli meTodiT

_ mJavianoba _ acidometruli meTodiT

► analizis Sedegebis Seswavla
analizis Sedegebis mixedviT igeba grafiki (abscisaze _ dro, xolo 

ordinataze _ sxvadasxva maCveneblebi : mJavianoba, Saqrianoba, S/mJ far-

doba). miRebuli sami grafiki damokidebulia vazis jiSze, regionsa da 

mosavlis welze. Saqrianoba da S/mJ fardoba jer matulobs, Semdeg ki 

stabiluri xdeba, xolo mJavianoba dasawyisSi klebulobs, Semdeg ki 
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TiTqmis aRar icvleba.

Sedegebis ukeT Sesaswavlad rekomendebulia miRebuli monacemebi 

wina wlebis monacemebs SevadaroT.
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rTvlis SesaZlo dasawyisi

dro

 = Saqrianoba  g/l

=

 = mJavianoba g/H2SO4/l

            Saqrianoba g/l

        mJavianoba  g/H2SO4/l

naxati 13  Saqrianobisa da mJavianobis cvlileba damwifebis periodSi

5.1.2.2. kanis simwife

► surnelovani nivTierebebis TvalsazrisiT
surnelovani nivTierebebis analitikuri Seswavla mravali mizezis 

gamo sakmaod gaZnelebulia. maTi raodenobis gansazRvra specialur 

da sakmaod Zvirad Rirebul xelsawyoebs moiTxovs. Tanac, surnelovani 

nivTierebebi ar aris sakmarisad Seswavlili. samagierod, maTi organo-

leptikuri gasinjva yvelas SeuZlia. gemoze gasinjviT SegviZlia Seva-

fasoT aromatebis intensivoba, tipuroba ama Tu im jiSisaTvis, agreTve 

umwifari yurZnisaTvis damaxasiaTebeli vegetaciis gemo.

► fenoluri naerTebis TvalsazrisiT
degustacia am SemTxvevaSic aucilebeli, magram arasakmarisia. yurZ-

nis kani da wipwa kbilebiT unda davaqucmacoT. SeiZleba marcvlis TiTe-

biT gasresac, eqstraqciisa da feris Sesafaseblad. amis Semdeg unda 

Catardes laboratoriuli analizi. miuxedavad imisa, rom fenoluri 

naerTebis gamowvlilva da konservacia sakmaod Znelia, arsebobs maTi 

gansazRvris ramdenime meTodi :

• pirveli, yvelaze martivi meTodia fenoluri simwifis dadgena 

antocianebis mixedviT. yurZnis damwifebis periodSi izomeba anto-

cianebis Semcveloba marcvalSi, romelic ganuwyvetliv matulobs, 

aRwevs garkveul maqsimums da iwyebs klebas. rTvlis dawyeba rekomende-
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bulia antocianebis raodenobis Semcirebis dawyebis Semdgom periodSi. 

zusti TariRi damokidebulia klebis ritmsa da vazis saxeobaze.

analizi tardeba dauyovnebliv yurZnis daWyletisa da centri-

fugirebis Semdeg. antocianebTan erTad izomeba yurZnis Saqrianoba, 

saerTo mJavebi, pH da saerTo polifenolebis maCvenebeli. analizi 

unda Catardes yoveli jiSisaTvis da yovel nakveTze.

• meore meTodi SedarebiT rTulia. am meTodiT vsazRvravT yurZnis 

polifenolebis xarisxs. maTi xarisxis mixedviT ganisazRvreba krefis 

zusti TariRi da irCeva daRvinebis procesis sxvadasxva parametri, 

yurZnis xarisxis Sesabamisad. analizi xdeba or maCvenebelze dayrdno-

biT :

_ yurZnis kanis ujredTa daSlis xarisxi ganisazRvreba marcvlis 

antocianebis mTliani raodenobis fardobiT advilad eqstragirebad 

fenoluri naerTebTan. fardoba gamoisaxeba procentebiT da gviCvenebs 

antocianebis gamowvlilvis siadviles. amavdroulad, warmodgena gveqm-

neba yurZenSi polifenolebis potenciur Semcvelobaze.

_ Tu ra SefardebiT gadadis fenoluri naerTebi yurZnis sxvadasxva 

myari nawilebidan (wipwa, kani) wvenSi.

Tu mocemuli vazis saxeobisaTvis cnobilia saerTo polifenolebis 

saSualo maCvenebeli da antocian-taninis proporciebi, SesaZlebelia 

ganisazRvros taninebis ganawileba yurZnis sxvadasxva myar nawilSi. 

taninebis maRali Semcveloba wipwaSi mometebul simwklartes moas-

wavebs. amave analizis dros SesaZlebelia viangariSoT WaWis Sefardeba 

wvenTan.

saanalizo nimuSis gasamzadeblad saWiroa mTliani marcvlebis spe-

cialur, polifenolebis gamosawvlil xsnarSi (advilad eqstragirebadi 

polifenolebis gasazomad _ pH 3,2, xolo antocianebis potenciuri Sem-

cvelobis gansazRvrisaTvis _ pH 1) maceracia, ris Semdgomac marcvlebi 

iWyliteba da xdeba wvenis dawmenda.

rogorc pirvel SemTxvevaSi, aqac saWiroa Saqrianobisa da mJavebis 

gardaqnisaTvis Tvalyuris devneba. es ukanaskneli analizebi Cveu-

lebrivad daWyletil yurZnis wvenze tardeba.

5.1.3. rTvlis dawyebis ufleba

zogierTi Rvinis SemTxvevaSi yurZnis krefis dawyeba daSvebulia 

mxolod prefeqturis (raionis gamgeoba _ mTargmneli) mier rTvlis 

dawyebis Sesaxeb dadgenilebis gamocemis Semdeg. es wesi exeba yvela im 

dasaxelebis Rvinos, romlebic potenciuri spirtSemcvelobis gasaz-

rdelad saWiroebs Saqris damatebas.

dadgenilebaSi miTiTebulia rTvlis dawyebis TariRi garkveuli 

regionisaTvis, jiSisaTvis, adgilwarmoSobis dasaxelebis RvinisaTvis 

da a. S. mocemuli TariRi uCvenebs, rom sasurveli simwife miRweulia am 

regionis yvelaze naadrev nakveTebze da ara yvelgan. TiToeulma mwar-

moebelma TviTon unda gansazRvros sakuTari nakveTebisaTvis optim-

aluri TariRi. safrangeTSi `adgilwarmoSobis dasaxelebebis erovnul 

instituts~ ufleba aqvs dauSvas gamonaklisebi, Tu zogierT zonaSi 

yurZeni naadrevad damwifda. magram am SemTxvevaSi avtomaturad ikrZa-

leba tkbilis SaqriT gamdidreba.
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5.2. yurZnis krefa

yurZnis krefa or ZiriTad operacias moicavs :

_ yurZnis krefa ;

_ mokrefili yurZnis transportireba.

orive operaciis dros xdeba yurZnis Wyleta, wvenis gamosvla da misi 

Sexeba haerTan Tu yurZnis myar nawilebTan. es miT ufro xdeba :

_ rac ufro nazia yurZnis kani (Txeli, mwife, dampali) ;

_ Tu yurZeni meqanikurad ikrifeba ;

_ rac ufro didia satransporto WurWlis simaRle ;

_ rac metad xdeba yurZnis WurWelSi Catena, gadatana-gadmotana, 

gadatumbva ;

_ rac ufro didia transportirebis dro.

yurZnis daWyleta iwvevs :

_ ukontrolo maceracias, anu tkbilSi arasasurveli nivTierebebis 

gadasvlas yurZnis myari nawilebidan Tu gareSe minarevebidan ;

_ sxvadasxva mikroorganizmebis, safuvrebisa da baqteriebis ganvi-

Tarebas wvenSi ;

_ surnelovani Tu sxva nivTierebebis daJangvas. botritisian yur-

ZenSi daJangvas aZlierebs enzimi lakazac.

aqedan gamomdinare, saqmeSi meRvinis CarTvamde maqsimalurad unda 

vecadoT, ar daziandes yurZeni, raTa Tavidan iqnes acilebuli yurZnis 

xarisxis daqveiTeba da organoleptikuri naklovanebebis gaCena.

sasurvelia maranSi Semosuli yurZnis didi nawili dauWyletavi iyos 

da amisaTvis rekomendebulia :

• Semcirdes satransporto saSualebaze yurZnis nayaris simaRle. 

umjobesia es ukanaskneli ufro farTo da naklebi simaRlisa iyos. 

xarisxovani RvinisaTvis sasurvelia erTmaneTze dasawyobi yuTebis 

gamoyeneba ;

• minimumamde iqnes dayvanili yurZnis gadatana-gadmotanis 

ricxvi da gadayris simaRle. gamoyenebuli iqnes asawevi an gadasay-

iravebeli Zarebi, konveierebi ;

• motanili yurZeni gadamuSavdes dauyovnebliv. sasurvelia, rom 

gadasamuSavebeli danadgarebis warmadoba yurZnis krefis siCqareze 

maRali iyos.

yurZnis daJangvis Sesamcireblad SesaZlebelia :

• gamoyenebuli iqnes ormagZiriani Zarebi, xolo ormag ZirSi 

moxvedril wvens daematos gogirdis dioqsidi an naxSirorJangi 

(`mSrali yinuli~) ;

• yurZeni daikrifos naklebad cxel saaTebSi.

muSaoba nebismier SemTxvevaSi sanimuSo sisufTavis pirobebSi 

unda mimdinareobdes. sxvaTaSoris es mTlianad meRvineobis ucv-

leli wesia.

5.2.1. yurZnis krefa xeliT

xeliT krefisas SesaZlebelia SerCeviTi rTvlis Catareba, rogorc es 
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keTilSobili sidamplis dros an, iSviaTad, TeTri mSrali yurZnisaTvis 

xdeba. SesaZlebelia, aseve dazianebuli an umwifari yurZnis gadarCeva, 

rogorc vazis ZirTan, aseve transportirebis dros.

idealur SemTxvevaSi, sasurvelia maranSi yurZnis imave WurWliT 

mitana, romelSic igi daikrifa.

5.2.2. meqanikuri rTveli

mkrefavebis sasurvel dros moZebna, jgufebis organizeba mraval 

sirTulesTan aris dakavSirebuli. yurZnis sakrefi manqanebi ki sul 

ufro da ufro viTardeba da ixveweba. amasTan, ekonomikuri Tvalsaz-

risiT sakrefi manqanebi ufro momgebiania, ris gamoc igi sul ufro da 

ufro farTod vrceldeba meRvineobis seqtorSi.

5.2.2.1. yurZnis sakrefi manqanebis sxvadasxva modeli

Tavdapirvelad sakrefi manqanebi xeliT mkrefavTa dasaxmareblad 

gamoiyeneboda. dRes isini mTlianad krefen mosavals.

pirveli modelebi didi gabaritebis mqone TviTmavlebi iyo, 

romelTan muSaobac bevr sirTulesTan iyo dakavSirebuli. magram man-

qanebis mwarmoeblebma swrafad auRes alRo da TandaTanobiT daxvewes 

isini. amisaTvis maT ganaviTares yurZnis sakrefi ganyofileba, manqanis 

karkasi vazis sxvadasxva formas moarges, srulyves dakrefili yurZnis 

konveieris hermetuloba, iyeneben ra qerclisebr transportiors, nake-

cebian konveiersa da elevators... yurZni ikrifeba meqanikuri rxeviT an 

dabertyviT. moqmedeba xdeba an sabertyi, an sarxevi ketebiT (pirdapir 

yurZenze), an sabertyi ketebiTa da Txilamurisebri ZelakebiT (vazis 

Zirze an mTlianad foTlebsa da mtevnebze).

bolo dros gamoCnda axali sabertyi ketebi, romlebic orive bolo-

Tia damagrebuli da vazs mxolod pirvel da mesame mavTuls Soris exeba. 

axali sabertyi sistema gacilebiT amcirebs vazis dazianebis saSiSroe-

bas da yurZenTan erTad, sxva nawilebis moxvedras avzSi, axorcielebs 

naklebi raodenobiT dartymas da moZraobs orjer ufro Cqara.

dResdReobiT, yvela mwarmoebeli gvTavazobs sxvadasxva saxis venaxisaT-

vis uamravi saxis manqanas, uaxloesi gamogonebebiT an imgvarad mowyobils, 

rom SesaZlebelia maTze axali miRwevebis SemdgomSi damontaJeba : sakrefi 

ganyofilebis avtomaturi centrireba, sabertyis sxvadasxva parametris 

avtomaturi kontroli da regulacia, siCqaris programireba, sakrefi man-

qanis marTva pirdapir mzididan, TviTmavali manqana, yurZnis gadamrCevi, 

foTlebis separatori... bazarze yvelaze didi moTxovnaa mravalprofil-

ian sakref manqanebze, romlebic krefis garda sxva samuSaoebsac asrulebs 

an kompleqtebze, romlebic Cveulebriv traqtorze montaJdeba.

5.2.2.2. sakrefi manqanebis gamoyeneba

meqanikuri krefis Sedegebze mravali faqtori moqmedebs :

• venaxis forma : sakrefi manqanis muSaobis gasaadvileblad sa  Wiroa :

_ mtevnebi ar iyos damaluli da ganTavsebuli iyos daaxloebiT erT 

simaRleze ;

_ vazis mravalwliani mxrebi orientirebuli iyos erTi mimarTulebiT ;

_ sayrdeni Spaleri iyos myari, magram inarCunebdes garkveul elas-

tikurobas ;

CHAPTER_01.indd   57CHAPTER_01.indd   57 4/16/2004   11:48:41 AM4/16/2004   11:48:41 AM



58 enologia

_ venaxis rigebi iyos maqsimalurad grZeli, rigebis bolos dato-

vebuli iyos manqanis mosabrunebeli adgili da, Tu venaxi kalTebzea 

gaSenebuli, manqanas unda hqondes gamawonasworebeli mowyobiloba.

• mZRolis teqnikuroba : gamocdil mZRols minimumamde dahyavs 

droisa da mosavlis danakargebi da nakleb zians ayenebs venaxs. man 

kargad unda icodes :

_ manevrireba : xazis SenarCuneba, konveieris marTva, yurZnis avzis 

dacla, manqanis centrireba...

_ muSaobis parametrebis regulireba : manqanis optimaluri siCqaris 

SerCeva, sxvadasxva mowyobilebis muSaobis reJimi.

• manqanis tipi, romelic Semdegi faqtorebis mixedviT unda 

SeirCes :

_ dasakrefi yurZnis raodenobis anu venaxis farTobisa da mosav-

lianobis mixedviT. am faqtoris gaTvaliswinebiT unda moxdes maranSi 

yurZnis gadamamuSavebeli danadgarebis gaangariSebac ;

_ venaxis mixedviT : niadagis daxra, nakveTebis raodenoba da gan-

lageba, romelic met-naklebad Cqari muSaobis saSualebas iZleva da 

gansazRvravs manqanis warmadobas.

meqanikuri krefis moqmedeba yurZnis xarisxze jer kidev sakamaToa. 

mis uaryofiT mxared Tvlian :

_ klertgaclas : meqanikuri krefisas TavisTavad xdeba klert-

gacla, ris gamoc zogierTi adgilwarmoSobis dasaxelebis RvinisaTvis 

meqanikuri krefa dauSvebelia kanoniT (boJole, Sampani). klertgacla 

aZnelebs TeTri yurZnis gamownexis process da botritisian yurZenSi 

zrdis oqsidazuri kasis saSiSroebas. praqtikulad klertgacla aras-

dros ar aris sruli da wvenSi arasasiamovno gemosa da sunis nivTiere-

bebis gadmosvlis Tavidan asacileblad, mainc aris saWiro meqanikurad 

dakrefili yurZnis klertsaclel danadgarSi gatareba.

_ ucxo minarevebs : dakrefil yurZenSi ucxo sxeulebis, foTlebis, 

rqebis, asakravi masalebis (mavTuli...) moxvedra zrdis wvenSi arasa-

surveli nivTierebebis gadmosvlisa da rkinis kasis warmoqmnis saSiS-

roebas. SesaZlebelia am saSiSroebebis Tavidan asacilebeli sxvadasxva 

RonisZiebebis dasaxva : sakref manqanaze ucxo sxeulebis separatoris 

damontaJeba, yurZnis gatareba gadasarCev konveierze, cxaurian klert-

saclelze an iseT tumboSi, romelic masSi ucxo sxeulis gavlisas avto-

maturad iTiSeba ;

_ didi raodenobiT gamoyofil wvens, rac gansakuTrebiT uaryofi-

Tad moqmedebs TeTri yurZnis xarisxze ;

_ meqanikuri krefis dros SeuZlebelia SerCeviTi rTvlis Catareba.

magram, radgan yurZnis sakrefi manqanebi farTod aris gavrcelebuli, 

SeuZlebelia finansur mogebasTan erTad xarisxobrivi faqtoric ar 

moqmedebdes. am manqanebis wyalobiT SesaZlebeli gaxda yurZeni swrafad, 

sasurveli simwifis dros da sasurvel klimatur pirobebSi daikrifos.

5.3. yurZnis xarisxze moqmedi faqtorebi

vazis kultura gadamwyvetia, yurZnis, da aqedan gamomdinare, Rvinis 

xarisxisaTvis. mevenaxeobis faqtorebidan mravali maTgania mniS-

vnelovani.
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5.3.1. mudmivad moqmedi faqtorebi

esenia : vazis saxeoba, saZire, niadagi, venaxis saSualo asaki.

5.3.1.1. vazis saxeoba

vazis saxeobis damaxasiaTebeli niSnebi sakmaod gansxvavebulia 

klonebis mixedviT. am klonebis mixedviT icvleba yurZnis organolep-

tikuri maxasiaTeblebi (marcvlis simsxo, Saqrianoba, mJavianoba, feri, 

aromatebi...) da agreTve, vazis biologiuri maxasiaTeblebi (naadrevi 

yvaviloba da damwifeba, mgrZnobeloba sxvadasxva daavadebis mimarT, 

regularuli mosavlianoba...).

aqve unda aRiniSnos, rom zogierTi adgilwarmoSobis dasaxelebis 

Rvinis xarisxi, swored sxvadasxva klonis arsebobidan gamomdinareobs 

am venaxebSi. rodesac es mravalferovneba daculia, Rvino naklebad 

standartulia da ufro saintereso.

5.3.1.2. vazis saZire

saZire moqmedebs vazis Zalaze da misi vegetaciuri periodis xan-

grZlivobaze. saZires SerCeva sakmaod rTuli procesia, radgan yvelaze 

mniSvnelovania misi niadagis Tvisebebs Segueba. filoqseris Semotevis 

Semdeg venaxebis ganaxlebisas vazis zogierTi saxeoba gaqra, radgan 

damynobis Sedegad dakarga daxvewiloba anu xarisxi.

5.3.1.3. niadagi

cnobilia, rom vazis yoveli saxeoba Tavis xarisxs mxolod garkveuli, 

misTvis specifikuri tipis niadagebze warmoaCens. pino, Sardone, kaberne 

frani, sovinioni saukeTeso Sedegebs karbonatul niadagebze iZleva, 

xolo game, kaberne sovinioni, sira _ mJava niadagebze.

5.3.1.4. venaxis saSualo asaki

vazi mravalwliani mcenarea. man jer fesvTa sistema da Stambi unda 

ganiviTaros kargad da mxolod Semdeg iwyebs nayofis xarisxis daxvewas. 

es kargadaa cnobili mevenaxisaTvis. magram man imazedac unda izrunos, 

rom regularulad ganaaxlos nargaoba da daaxloebiT erTnairi pro-

porciiT iqonios axlgazrda da asakovani vazi venaxSi.

5.3.2. wlidan wlamde cvalebadi faqtorebi

esenia klimaturi faqtorebi :

_ temperaturaTa jami ;

_ mzis sinaTle ;

_ tenianoba da naleqebis raodenoba.

am faqtorebis erToblioba imgvari unda iyos, rom vazi ara marto 

ganviTardes, aramed srulyofilad momwifdes nayofi. mevenaxeobis gan-

viTareba mxolod garkveul geografiul sazRvrebSia SesaZlebeli.

Rvinis sinatifeze gadamwyvet gavlenas axdens zemoT aRniSnul 

faqtorTa monacvleobis ritmi da maTi Tanxvedra vazis vegetaciur 

ciklTan. cnobilia, rom yurZnisa da Rvinis xarisxi miT ufro maRalia, 

rac ufro nela viTardeba da mwifdeba yurZeni. aqedan gamomdinare, 

SeiZleba iTqvas, rom vazi ukeTes nayofs iZleva misi geografiuli saz-

Rvrebis axlo mdebare regionebSi.
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5.3.3. faqtorebi romelTa Secvlac SesaZlebelia

es faqtorebi damokidebulia mevenaxeze. venaxis formirebisa da mov-

lisas igi irCevs :

_ vazis sixSires farTobis erTeulze ;

_ gasxvlis wess ;

_ venaxis mdebareobas ;

_ Sesabamis agroteqnikur RonisZiebebs.

es faqtorebi ganapirobebs vazis Zalas, moqmedebs foTlebis saerTo 

farTobze, maT simaRlesa da Sejgufebaze, niadagis mdgomareobaze.

 venaxis samuSaoebis meqanizebisas icvleba venaxis forma da movlis 

wesebi, ramac aramc da aramc ar unda daces mosavlis xarisxi.

5.3.4. SemTxveviTi faqtorebi

mavneblebma da daavadebebma SesaZloa foTlebis daavadeba da 

naadrevi cvena gamoiwvios. amis gamo mcirdeba Saqrebisa da sxva metabo-

litebis warmoqmna da dagroveba marcvalsa da vazis sxva nawilebSi.

aman aseve marcvlis kanis dazianeba SeiZleba gamoiwvios, rac rbi-

lobis Semadgeneli nivTierebebis Jangvas, aseve nacrisferi sidamplis 

warmoqmnas iwvevs. xarisxi ecema da mevenaxe iZulebulia optimalur sim-

wifemde dakrifos yurZeni.

5.3.5. Sejameba

produqciis xarisxi damokidebulia vazis jiSze, niadagze, klimatsa 

da TviT mevenaxis Sromaze.

cnobili Rvinoebis reputacia ukavSirdeba e. w. `mikrozonis~ cnebas, 

_ anu bunebriv geografiul zonasa da am adgilTan dakavSirebul 

`tradiciebs~6. venaxis movlis, Rvinis dayenebis, davargebis anu saku-

Tari gansakuTrebuli Rvinis (krius7) dayenebis es tradiciebi meRvineebs 

Taobidan Taobaze gadaecemoda da TandaTanobiT ixveweboda. amgvarad 

Camoyalibda TiToeuli RvinisaTvis damaxasiaTebeli gansakuTrebuli 

Tvisebebi da gamoikveTa Tu ra asakSi aRwevs Rvino xarisxis optimums. 

aqedan warmoiSva mosavlis wlis8 cnebac.

safrangeTSi `adgilwarmoSobis dasaxelebis erovnulma institutma~ 

yoveli xarisxovani RvinisaTvis daadgina damzadebis garkveuli wesebi, 

romelic moicavs vazis jiSebs, mosavlianobas, sxvlisa da venaxis movlis 

wesebs.

6. mosavlis xarisxis gaumjobeseba

mosavlis xarisxis amaRleba rTvlis periodSi xorcieldeba. saer-

Tod produqciis xarisxis gaumjobesebaze ki warmoebis mTeli procesis 

ganmavlobaSi unda izrunon.

bunebrivad tkbili Rvinoebis dasayeneblad SaqriT Zlier mdidari 

yurZenia saWiro. aseTi maRalSaqriani yurZnis misaRebad saWiroa an misi 

gadamwifeba, an masze siciviT moqmedeba.

6 franguli sityva “Terroir” (teruar) gulisxmobs mikrozonasac da am zonis tradiciebsac (g. s.)

7 cru (kriu) _ gansakuTrebul zonaSi warmoebuli tradiciuli Rvino (g. s.)

8 millesime (milezim) (fr), vintage (vinteij) (ing) (g. s.)
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meore mxriv, zogierT wels klimaturi pirobebis gamo yurZeni :

_ kargad ar mwifdeba, xasiaTdeba maRali mJavianobiTa da mcire 

raodenobis SaqrebiT. aseTi SemTxvevebi umetesad CrdiloeT raionebSi 

gvxvdeba, rodesac simwife gviandeba, an dabali temperaturisa da 

maRali tenianobis gamo mevenaxe iZulebulia droze adre dakrifos 

yurZeni, raTa Tavidan aicilos sidamplis ganviTareba ;

_ ziandeba da avaddeba sidampliT ;

_ ar Seicavs sakmarisi raodenobiT mJavebs. es SemTxveva ufro 

samxreT regionebisaTvisaa damaxasiaTebeli, rodesac yurZnis dam-

wifeba swrafad xdeba, an rodesac maRalSaqriani yurZnis miReba surT, 

anu yurZeni mJavianobis TvalsazrisiT Zlier gvian ikrifeba ;

_ rTvelamde mcire xniT adre mosuli Zlieri wvimebis gamo dasvr-

ilia talaxiT.

anu, rTveli yovelTvis idealur dros ar iwyeba. amis gamo meRvine 

xSirad iZulebulia Seasworos tkbilis kondiciebi, raTa gazardos 

momavali Rvinis xarisxi, an uzrunvelyos misi Senaxva. am dros unda 

gvaxsovdes, rom yurZnis, yurZnis tkbilis, maduRari yurZnis tkbilis, 

maWrisa da Rvinis damuSaveba reglamentirebulia kanoniT.

amgvarad :

_ moculobiTi spirtSemcvelobis gazrdisas,

_ mJavianobis Semcirebisas,

_ mJavianobis gazrdisas,

ra meTodic ar unda iyos gamoyenebuli, igi unda Seesabamebodes 

evrokavSiris kanonmdeblobas. es kanoni ki venaxis bunebrivi klima-

turi pirobebis gaTvaliswinebiTaa Seqmnili da evrokavSiris qveynebis 

venaxebs Semdeg zonebad yofs : A, B, CIa, CIb, CII, CIIIa, CIIIb.

• mevenaxeobis A zona moicavs luqsemburgis, didi britaneTisa da 

germaniis venaxebis udides nawils ;

• mevenaxeobis B zona moicavs avstrias ;

• mevenaxeobis C zona iyofa 5 raionad :

_ CIa zona moicavs espaneTis Crdilo-dasavleTsa da portugaliis 

Crdilo nawilebs ;

_ CIb zona moicavs italiis CrdiloeT nawils ;

_ CII zona moicavs italiis centralur da espaneTis Crdilo-dasav-

leT da centralur nawilebs, maT Soris rioxasac ;

_ CIIIa zona moicavs saberZneTis nawils ;

_ CIIIb zona ki moicavs italiis, espaneTis, saberZneTisa da por-

tugaliis danarCen raionebs,
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safrangeTis nawili B zonaSi mdebareobs (Crdilo raionebi : elzasi, 

loreni, Sampani, Jura, savua da luaras xeobis nawili), nawili CIa zonaSi 

da safrangeTis yvelaze samxreTiT mdebare raionebi – CIIIb zonaSi.

6.1. gadamwifeba

gadamwifebisas matulobs daukrefavi yurZnis Saqrianoba.

Saqrianoba damwifebuli yurZnis bunebrivi Tu xelovnuri gamoSro-

bis xarjze imatebs. Saqrianobis amgvari meTodiT momateba ar iTvleba 

potenciuri moculobiTi spirtSemcvelobis zrdad da ar eqvemdebareba 

kanonebs. yurZnis gadamwifebisas izrdeba Saqrianoba, magram mcirdeba 

mosavlis raodenoba.

6.1.1. yurZnis SeWknoba vazze

yurZeni damwifebis Semdeg ramdenime kvira rCeba vazze, sadac xdeba 

misi gadamwifeba. SeWknobis xangrZlivoba damokidebulia garemos tem-

peraturasa da sasurvel Saqrianobaze. gadamwifebisas klerti ukve gamx-

maria da yurZeni mcenaridan aRar ikvebeba. amis gamo marcvali Wkneba, 

xdeba marcvlidan wylis aorTqleba da zogierTi mJavas wva. bunebrivi 

koncentraciis xarjze yurZenSi izrdeba Saqrebis procentuli Semcv-

eloba da CaSaqruli xilis aromatebi. yurZnis bunebrivi SeWknoba vazze 

ZiriTadad samxreTis cxel da mSral raionebSi gamoiyeneba.

zogierT, gansakuTrebiT, cxel da nestian klimatur pirobebSi mwife, 

dauzianebeli yurZnis kanze viTardeba soko Botrytis cinerea. mcenaresa 

da sokos Soris myardeba simbiozi da yurZnis xarisxi matulobs. aseTia 
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keTilSobili sidampliT miRebuli Rvino. am dros yurZnis bunebrivi 

SeWknobis paralelurad moqmedebs xarisxovani sidample. Tumca keTil-

Sobili sidample mxolod SezRudul geografiul adgilebSia SesaZle-

beli.

6.1.2. dakrefili yurZnis SeWknoba

am meTodis gamoyenebisas xdeba srul simwifeSi mokrefili yurZnis 

SeWknoba, imave pirobebSi, rogorc es xdeba vazze SeWknobisas : cxel da 

mSral raionebSi mzis sxivebis moqmedebiT (Soleo-s sistema espaneTis 

andaluziaSi) an SenobaSi. Zvel droSi SeWknoba Calaze ganTavsebiT xde-

boda, saidanac warmosdga Juras regionis Rvinis dasaxeleba Vin de paille 

de Jura (Juras Calis Rvino). dRes es procesi daxurul, magram ganiave-

bul SenobebSi ganTavsebul yuTebSi tardeba.

xandaxan, yurZnis sasurvel kondiciamde misayvanad ramdenime Tvea 

saWiro.

procesis dasaCqareblad SesaZlebelia klimatizebuli saknebis gamo-

yeneba, sadac yuTebSi Cawyobil yurZenze cxel da mSral haers uberaven. 

amisaTvis, 2500-3000 m3, 25-30 °C da 15 %-ze naklebi fardobiTi teniano-

bis haeris gatarebaa saWiro da 8_15 saaTis Semdeg yurZnis moculoba 

10-15 %-iT daiklebs, rac potenciuri moculobiTi spirtSemcvelobis 

1-1,5 %-iT matebas Seesabameba. yuTebis Sevseba, gadavseba, maTi gadatana-

gadmotana did drosa da samuSaos moiTxovs, amitom es meTodi mxolod 

mcire zomis warmoebebSi gamoiyeneba. miRebuli Sedegebi sakmaod sain-

teresoa, magram meTodi jer kidev eqsperimentad rCeba.

dakrefili yurZnis SeWknoba saintereso SeiZleba iyos iseT 

regionebSi, sadac bunebrivi faqtorebi yurZnis vazze SeWknobis saSu-

alebas ar iZleva.

6.2. Saqrianobis momateba sicivis moqmedebiT

yurZeni ikrifeba mas Semdeg, rac igi zamTris pirvel yinvebs gadai-

tans da igi nawilobriv gayinulia. yurZeni dauyovnebliv iwnexeba, 

wyali yinulis saxiT rCeba, xolo gamoyofili wveni koncentrirebulia 

SaqrebiTa da aromatiT. es meTodi gamoiyeneba CrdiloeTis Zlier civ 

regionebSi, romlebsac germaniasa da avstriaSi vxvdebiT. sasurveli 

klimaturi pirobebi sakmaod iSviaTia, amitom sxva regionebis mwar-

moeblebi iyeneben civi gamownexis meTods, romelsac seleqciuri 

krioeqstraqcia ewodeba. krioeqstraqciis dros yurZeni iseT tem-

peraturamde civdeba, romelzedac umwifari marcvlebi iyineba, xolo 

mwife marcvlebi _ ara. dawnexisas wveni mxolod maRalSaqriani mar-

cvlebidan gamoiyofa, radgan isini ar iyineba. narevis gayinvis tem-

peratura miT ufro dabalia, rac ufro koncentrirebulia igi. amas-

Tan, gayinuli narevi miT ufro nela lRveba, rac ufro dabalia misi 

Saqrianoba. dawnexis procesSi marcvlebi Tbeba, magram dabalSaqriani 

masa ver aswrebs galRobas. gamoiyofa yvelaze maRalSaqriani tkbili. 

Tumca, saWiroa sicive sakmarisad didxans iyos SenarCunebuli, raTa 

dabalSaqriani marcvlis Suagulic gaiyinos da ar galRves. SerCeuli 

temperaturis mixedviT xdeba dawnexisas gamoyofili wvenis Saqriano-

bisa da raodenobis regulireba.
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yurZeni ikrifeba xeliT da ewyoba nasvretebian yuTebSi, romlebic 

erTmaneTze Sewyobili lagdeba civ sakanSi _ 6 °C temperaturaze 10-20 

saaTis ganmavlobaSi.

civi gamownexis meTodi SeiZleba gamoyenebuli iyos mwife, gadamwife-

bul da wvimisa da cvris wyliT gajerebul yurZenzec ki, umTavresad 

TeTri `liqioruli~, iSviaTad ki mSrali Rvinoebis dasamzadeblad. kri-

oeqstraqciis dros xdeba wvenis SerCeviTi gamosvla, amitom am meTods 

koncentracias ar miakuTvneben.

6.3. bunebrivi moculobiTi spirtSemcvelobis 

gazrda _ `gamdidreba~

rodesac klimaturi pirobebis gamo yurZeni sakmarisi raodenobiT 

Saqars ver agrovebs, evrokavSiris mevenaxeobis zogierT zonaSi, Ses-

abamis qveynebs ufleba aqvT dauSvan bunebrivi moculobiTi spirtSem-

cvelobis gasazrdelad saqarozas, koncentrirebuli tkbilisa da kon-

centrirebuli reqtificirebuli tkbilis damateba yurZenze, yurZ-

nis tkbilze, maduRar tkbilze da maWarze. amisaTvis saWiroa, yurZeni 

akmayofilebdes Saqrianobis minimalur moTxovnas, xolo gamdidrebis 

zRvrebi damokidebulia mevenaxeobis zonasa da wlis klimatur pirobe-

bze.

evropuli kanomdeblobiT gaTvaliswinebuli gamdidrebis zogierTi 

zogadi wesi da meTodi mocemulia cxrilebSi 1 da 2.

cxrili 1  gamdidrebis zRvrebi _ pirobebi _ zogadi SemTxvevebi

mevena-
xeobis 

zona

sufris Rvinis 
minimaluri bun. 

alk. %

bun. alk. % 
maqsimaluri 

momateba

bun. alk. % 
maqsimaluri 

momateba 
araxelsayrel 

klimatur 
pirobebSi

maqsimaluri 
alk. %

gamdidrebis 
saboloo  

dasaSvebi TariRi 
(gamonaklisebisa 

da siciviT 
koncentraciis garda)

A 5 moc. % 3,5 moc. % 4,5 moc. % 11,5 moc. % garda 

gamonaklisebisa 

wiTeli RvinisaTvis

16 marti

B 6 moc. % 2,5 moc. % 3,5 moc. % 12 moc. % garda 

gamonaklisebisa 

wiTeli RvinisaTvis

16 marti

CIa 7,5 moc. % 2 moc. % ar exeba 12,5 moc. % 1 ianvari

CIb 8 moc. % 2 moc. % ar exeba 12,5 moc. % 1 ianvari

CII 8,5 moc. % 2 moc. % ar exeba 13 moc. % 1 ianvari

CIII 9 moc. % 2 moc. % ar exeba 13,5 moc. % 1 ianvari

mxaris RvinoebisaTvis, yurZnis minimaluri bunebrivi alkoholis 

moculobiTi wili B zonaSi 9 moc. %-ze meti unda iyos, CI zonaSi _ 

9,5  moc. %-ze meti, xolo CII da CIII zonebisaTvis ki 10 moc. %-ze meti, 

garda gamonaklisi SemTxvevebisa.

adgilwarmoSobis dasaxelebis mqone RvinoebisaTvis yurZnis min-

imaluri Saqrianoba, bunebrivi moculobiTi spirtSemcveloba da 

saerTo moculobiTi spirtSemcveloba damokidebulia adgilwarmo-

Sobis dasaxelebasa da mosavlis welze. asevea gamdidrebis maqsimal-

uri zRvaric.
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cxrili 2  SesaZlo gamdidrebis dasaSvebi meTodebi

yurZeni yurZnis tkbili maduRari tkbili maWari sufris Rvino

saqaroza

an kon. tkbili* 

an kon. req. tkbili*

saqaroza

an kon. tkbili*

an kon. req. tkbili*

an nawilobrivi 

koncentracia

saqaroza

an kon. tkbili*

an kon. req. 

tkbili*

saqaroza

an kon. tkbili*

an kon. req. 

tkbili*

nawilobrivi 

koncentracia

*kon. tkbili  _ koncentrirebuli tkbili

*kon. req. tkbili _ koncentrirebuli reqtificirebuli tkbili

Saqrianobis gasazrdelad ramdenime meTodis gamoyeneba SeiZleba, 

magram mevenaxeobis zonisa da dasamuSavebeli nedleulis mixedviT 

mxolod zogierTi maTgania daSvebuli. Tanac, erTi meTodis gamoyenebi-

sas sxva meTodebi avtomaturad ikrZaleba.

erTi da imave nedleulze Saqrianobisa da mJavianobis erTdrouli 

aweva akrZalulia. gamonaklisi TiToeuli SemTxvevisaTvis, cal-calke 

unda iyos Seswavlili.

Saptalizacia (saqarozis damateba) mxolod garkveuli kad Rvinoe-

bisaTvis da, ufro iSviaTad, mxaris RvinoebisaTvis aris nebadar-

Tuli.

imisaTvis, rom kad Rvinom Saqrianobis gazrdis ufleba miiRos, igi 

sam moTxovnas unda akmayofilebdes :

_ yurZnis minimalur dasaSveb Saqrianobas ;

_ bunebrivi moculobiTi spirtSemcvelobis minimaluri zRvars ;

_ Rvinis moculobiTi spirtSemcvelobis maqsimalur zRvars gamdi-

drebis Semdeg.

gamdidrebis operaciis dawyeba 48 saaTiT adre unda ecnobos sabaJo 

departamentis adgilobriv samsaxurs. nebismieri operaciebis Sesaxeb 

keTdeba Canawerebi JurnalSi samuSaos dawyebisas (TariRi, saaTi) da 

damTavrebisas (pirobebi). zog SemTxvevaSi SesaZlebelia Saqrianobis 

nawil-nawil gazrda.

6.3.1. danamatebi da qimiuri meTodebi

bunebrivi moc. spirtSemcvelobis gazrda xorcieldeba Saqris dam-

atebiT.

6.3.1.1. saqarozis damateba

saqarozis anu mSrali Saqris damatebas Saptalizacia ewodeba, radgan 

es meTodi, XVI I I  s-Si baronma Saptalma danerga.

► kanonmdebloba Saptalizaciis Sesaxeb
Saptalizacia daSvebulia mxolod : yurZenze, yurZnis tkbilze, 

maduRar tkbilze da maWarze. aqedan gamomdinare, duRildamTavrebul 

Rvinoze Saptalizacia akrZalulia.

Saptalizaciis dros erTaderTi nebadarTuli produqtia mSrali 

saqaroza. gamoiyeneba Saqris Warxlis an lerwmis Saqari, umTavresad 

TeTri kristaluri formiT da 98_99,5 %-mde siwmindiT. ruxi Saqris 

gamoyeneba ar aris rekomendebuli, radgan man SesaZlebelia ucxo aro-

matebi Seitanos RvinoSi an imoqmedos mis ferze.
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Saqris maranSi Senaxvisas aucilebelia misi xarjvis Jurnalis war-

moeba.

moculobiTi spirtSemcvelobis 1 moc. %-iT gasazrdelad TeTr 

da vardisfer RvinoebSi angariSoben 17 gram Saqars litr tkbilze, 

xolo wiTel RvinoebSi, gansakuTrebiT kad RvinoebSi, _ 18 gram Saqars 

litrze.

da bolos, yoveli mwarmoeblisaTvis daxarjuli Saqris maqsimaluri 

raodenoba reglamentirebulia kilogramobiT heqtarze.

► Saptalizaciis praqtika
Saqris damatebisas rekomendebulia misi mcire raodenobiT tkbilSi 

gaxsna da alkoholuri duRilis pirvel naxevarSi damateba. am dros 

safuvrebi gamravlebis stadiaSi imyofeba da Saqari maT xels naklebad 

uSlis. duRilis bolos tkbili ase Tu ise gaRaribebulia safuvris 

sakvebi nivTierebebiT da am dros Saqris Setanam SeiZleba Seanelos 

an saerTod SeaCeros duRili. duRilis SeCerebisas ki Rvino SeiZleba  

baqteriebiT daavaddes. wiTeli durdos SemTxvevaSi, Saqriani tkbili 

qudis qveS unda SeiSvas. raTa Semcirdes Saqris danakargi WaWaSi.

aqve unda aRiniSnos, rom xSirad safuvrebi, gansakuTrebiT mSrali 

aqtivirebuli safuvrebi, 17 g.l-1-ze nakleb Saqars moixmaren 1 moc. % 

alkoholis warmosaqmnelad. evrokavSiris oficialuri cifri ki 16,83 

g.l-1-ia. es ricxvi gamoiyeneba refraqtometriT gansazRvruli Saqri-

anobis gadasaangariSeblad potenciur alkoholur wilze.

Teoriulad tkbilis moculobis zrda umniSvneloa (60 l 100 kg-

isaTvis), Tumca praqtikaSi amas yuradReba unda mieqces, raTa maduRari 

tkbili ar gadmovides WurWlidan.

6.3.1.2. koncentrirebuli yurZnis tkbilis 

(konc. tkbili) damateba 

konc. tkbili ewodeba tkbils, romlis Saqrianobac nebismieri meTo-

diTaa gazrdili garda pirdapiri cecxlisa. misi tkbilSi damatebisas 

gasaTvaliswinebelia, rom mevenaxeobis A zonaSi operaciis Sedegad 

tkbilis moculoba 11 %-ze metad ar unda gaizardos, B zonaSi _ 8 %-ze 

metad, xolo C zonebSi _ 6,5 %-ze metad.

klimaturi pirobebis TvalsazrisiT arasasurvel wlebSi, moculo-

bis matebis dadgenili zRvrebi SeiZleba gaizardos 15 %-mde A zonaSi 

da 11%-mde B zonaSi.

koncentraciisaTvis gankuTvnili tkbili SeiZleba damuSavdes mJavi-

anobis nawilobriv Sesamcireblad.

konc. tkbilis gamoyenebisas aucilebelia misi xarjvis Jurnalis 

warmoeba.

► praqtika
koncentrirebuli tkbilis damzadebisas, duRilis SeCerebis mizniT 

tkbils emateba gogirdis dioqsidi. Semdeg xdeba misi Semadgeneli wylis 

nawilobrivi aorTqleba vakuumiT. wylis Semcirebis xarjze xdeba kon-

centracia da izrdeba Saqrebis wili tkbilSi, Tumca aseve matulobs 

sxva komponentebis, kerZod, mJavebis Semcvelobac. mJavianobis momateba 

gansakuTrebiT arasasurvelia maRalmJaviani tkbilis SemTxvevaSi. amis 
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gamo, konc. tkbili naklebad gamoiyeneba praqtikaSi, gansakuTrebiT ki 

maRalxarisxovani Rvinoebis warmoebisas.

konc. tkbilis damateba imave principiT xdeba, rogorc saqarozas 

SemTxvevaSi.

6.3.1.3. koncentrirebuli reqtificirebuli tkbilis 

(konc. reqt. tkbili) damateba

konc. tkbilis xarisxis gaumjobeseba SesaZlebelia misi gawmendiT 

(demineralizacia _ ionis Semcvel fisebze gatarebiT da Semferavi 

nivTierebebis mocileba _ aqtivirebul naxSirze gatarebiT). am gziT 

miiReba ufero Saqris sirofi, glukozisa da fruqtozis Tanabari Sem-

cvelobiTa da TiTqmis yovelgvari minarevis gareSe.

amis Semdeg xdeba miRebuli neitraluri tkbilis koncentracia. kon-

centraciis Semdeg Saqrianoba sxvadasxva SeiZleba iyos, ufro xSirad 

igi 50 moc. %-is irgvliv meryeobs.

gasamdidrebeli tkbili da koncentrati Znelad ereva erTmaneTs, 

radgan maT sxvadasxva xvedriiTi wona aqvT.

konc. reqt. tkbilis gamoyeneba iseve xdeba, rogorc saqarozis Sem-

TxvevaSi.

konc. reqt. tkbilis gamoyenebisas moqmedi kanonebi igivea, rac konc. 

tkbilis SemTxvevaSi.

konc. reqt. tkbilis gamoyenebisas aucilebelia misi xarjvis Jurna-

lis warmoeba.

► raodenobebis angariSi
koncentratis saWiro raodenoba sxvadasxva meTodiT iTvleba.

yvelaze martivia Semdegi formulis gamoyeneba :

WurWlis moculoba X saboloo alk. moc. wili _ sawyisi alk. moc. wili

koncentratis alk. moc. wili _ saboloo alk. moc. wili

aseve SesaZlebelia kupaJebis tradiciuli jvaredini wesis gamoy-

eneba.

koncentrati 50,12 %

tkbili 10 % 

potenciuri alk.

misaRebi Rvinis

alkoholi 11,5 %

11,5 _ 10 = 1,5

koncentratis

proporcia

50,12 _ 11,5 = 38,62

tkbilis proporcia

11,5 % potenciuri moc. spirtSemcvelobis mqone 39,62 moculoba 

tkbilis misaRebad, saWiroa, SevurioT 1,5 moculoba 50,12 %-iani kon-

cetrati da 38,62 moculoba 10 %-iani tkbili.
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praqtikaSi konc. reqt. tkbili saqarozasTan SedarebiT axali produq-

tia. igi xarisxovani produqciis warmoebaSi gamoiyeneba. aris neitral-

uri da Tanac yurZnidan miRebuli produqti. Tumca, konc. reqt. tkbili 

saqarozaze Zviria. Tanac, sicivis moqmedebiT igi xandaxan kristaldeba, 

rac arTulebs mis gamoyenebas praqtikaSi.

6.3.2. koncentraciis meTodebi _ nawilobrivi 

koncentracia

nawilobrivi koncentraciis dros bun. alk. wilis gazrdisaTvis 

tkbil ecleba wylis nawili. koncentracia utardeba mTlianad mosavals 

an mis nawils. wylis mocileba xorcieldeba an koncentratorebSi misi 

fizikuri mdgomareobis cvlilebiT (aorTqleba) an misi gamoyofiT 

seleqciur membranaze gatarebisas `Seqceuli osmosis~ SemTxvevaSi.

koncentraciis dros dauSvebelia tkbilis saerTo moculobis 

20 % -ze metad Semcireba an tkbilis bun. alk. wilis gazrda 2%-ze metad. 

zogierTi kontrolirebadi adgilwarmoSobis dasaxelebis RvinisaTvis 

nawilobrivi koncentracia akrZalulia.

nawilobrivi koncentraciisaTvis SesaZlebelia sami (Seqceuli osmosis, 

vakuum-aorTqlebisa da atmosferuli wnevis qveS aorTqlebis) meTodis 

gamoyeneba. Sesabamisi danadgarebi wlidan wlamde umjobesdeba. dResdRe-

obiT yvelaze gavrcelebuli meTodebia Seqceuli osmosi da aorTqleba 

vakuumis qveS. isini gansakuTrebiT moergo wiTeli Rvinis, kerZod saZvelo 

Rvinoebis warmoebas. spirtSemcvelobis zrdasTan erTad koncentrird-

eba fenoluri naerTebi da aromatTa winamorbedebi. yovel SemTxvevaSi, 

es meTodebi daaxloebiT imave Sedegebs iZleva, rasac Saptalizacia da 

`wvenis gamodineba~9 erToblivad. TeTri Rvinis warmoebaSi es meTodebi 

naklebad aris gavrcelebuli. maT farTod danergvas xels uSlis is, rom 

meTodebi sakmaod axalia, sakmaod ZviradRirebuli da Tanac maTi gamoy-

enebisas mcirdeba mosavlis saerTo raodenoba (moculoba).

nawilobrivi koncentracia mxolod uzado nedleulze unda iqnes 

gamoyenebuli. winaaRmdeg SemTxvevaSi, moxdeba misi uaryofiTi Tvise-

bebis koncentraciac.

aRsaniSnavia isic, rom gamdidreba daSvebulia Rvinoebzec, mxolod, 

sufris Rvinoebze da mxolod, siciviT nawilobrivi koncentraciis 

meTodiT.

6.3.2.1. Seqceuli osmosi

Seqceuli osmosis meTodis gamoyenebisas tkbili gaivlis seleqciur 

membranaze, sadac masze moqmedebs tkbilis osmosur wnevaze maRali 

wneva. wnevis gavleniT xdeba tkbilis Semadgeneli wylis nawilobrivi 

mocileba anu tkbilis nawilobrivi koncentracia.

Seqceuli osmosis meTodi warmoadgens tangencialur filtracias 

seleqciur membranaze. mocilebul wyals filtrati ewodeba.

wylis gavlas membranaSi ganapirobebs membranis sapirispiro mxridan 

moqmedi, xsnaris osmosur wnevaze maRali wneva. is, Tu ra nivTierebi 

gaivlis membranas, damokidebulia TviT membranis bunebasa da foriano-

9 wvenis gamodineba _ wiTeli yurZnis daWyletisas (duRilis dawyebamde) wvenis mocileba 

saduRari WurWlidan (g. s.)
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baze (mxolod wyali tkbilis koncentraciisas ; wyali da alkoholi mci-

realkoholiani Rvinoebis warmoebisas).

membranaSi mfiltravi mediis Txeli fena gadakrulia sayrdenze, e. 

w. modulze. asimetriul membranebSi moduli da mfiltravi fena erTi 

bunebisaa, xolo e. w. asimetriul kompozit membranebSi _ gansxvaveb-

uli.

dasawyisSi membranebis sayrdens brtyeli zedapiri hqonda. dRes, es 

sayrdeni SeiZleba iyos spiraliviT daxveuli an erTmaneTze Camocmuli 

e. w. `sanTlebis~ formiT. SesaZlebelia, moduli da membrana (mfiltravi 

media) orive erTi saxis dasvretili boWkoebisagan iyos damzadebuli.

Seqceuli osmosiT koncentraciis dros ar icvleba tkbilis, arc 

fizikuri mdgomareoba da arc temperatura, rac saSualebas iZleva 

SenarCunebuli iqnes misi xarisxi. membranaze koncentracia sakmaod 

nela mimdinareobs. amitom saWiroa tkbilis membranaze ramdenjerme 

gatareba. zogierTi danadgari Sedgeba ramdenime sxvadasxva zedapiris 

mqone modulisagan. siTxis koncentracia izrdeba yoveli modulis gav-

lisas.

imaze, Tu ramdenad gaizrdeba xsnaris koncentracia, gavlenas axdens 

siTxis siCqare, membranis zedapiris farTobi da damuSavebuli siTxis 

mTliani moculoba. koncentraciis aparatSi gavlamde, TeTr Tu wiTel 

tkbils unda moscildes yovelgvari Setivtivebuli nawilakebi. xSirad 

Seqceuli osmosiT koncentracias win uswrebs dawdoma flotaciis 

meTodiT.

dasamuSavebeli siTxe mfiltravi mediis paralelurad miedineba. es 

ukanaskneli warmoadgens Zlier hidrofil membranas. membrana iWers 

wyals, romelic membranis or mxares Soris wnevaTa sxvaobis gamo Wavlis 

perpendikularulad gamoedineba. mfiltravi mediis mixedviT SeiZleba 

Seqceuli osmosis danadgarebis yvela zomis sawarmoze morgeba.

koncentraciis Sedegs ganapirobebs dasamuSavebeli siTxisa da 

filtratis debiti da membranis farTobi.

6.3.2.2. vakuum-aorTqleba

tkbilis Semadgeneli wylis nawilobrivi aorTqleba xorcieldeba 

oTaxis temperaturaze, 20-30 °C-is farglebSi. aorTqleba xdeba Tbom-

cvlelSi, sadac Seqmnilia 25-45 milibari wneva (anu vakuumi). rac daba-

lia wneva, miT dabal temperaturazea SesaZlebeli aorTqleba. vakuum-

aorTqlebiT SesaZlebelia dauwdomeli tkbilis koncentraciac.

6.3.2.3. aorTqleba atmosferuli wnevis qveS

am SemTxvevaSi, wylis nawilobrivi aorTqlebisaTvis sulfitirebul 

tkbils atareben mcvlelSi, sadac siTxis sapirispiro mimarTulebiT 

uberavs haeri. es meTodi gamoiyeneba mxolod mcire raodenobiT tkbi-

lis koncentraciisaTvis.

6.4. mJavianobis Semcireba _ dezacidifikacia

mJavianobis Semcireba zedmetad maRalmJavian tkbilsa da RvinoSi 

amcirebs mis `agresiulobas~ da awonasworebs gemovnur Tvisebebs.

rogorc wesi, mJavianobis Semcireba qimiuri nivTierebis damatebiT 

xorcieldeba.
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6.4.1. qimiuri dezacidifikacia

meTodi mdgomareobs SemdegSi : zedmeti mJavebis Semcireba xdeba 

maTi ganeitralebiT marilis damatebisas.

mJavianobis Sesamcireblad daSvebuli nivTierebebia :

_ kaliumis neitraluri tartrati (COOK – (CHOH)
2
 – COOK). Tumca 

igi iSviaTad gamoiyeneba ;

_ kaliumis hidrogenokarbonati anu kaliumis bikarbonati (KHCO
3
) ;

_ kalciumis karbonati (CaCO
3
), simJavis damwevi yvelaze aqtiuri da 

yvelaze iafi saSualeba.

es nivTierebebi moqmedebs an marto RvinomJavaze misi kaliumisa 

da kalciumis marilebis warmoqmniT, an RvinomJavaze da vaSlmJavaze 

erTad.

6.4.1.1. nivTierebebi romlebic mxolod RvinomJavaze 

moqmedebs

► qimiuri reaqciebi
_ kaliumis neitraluri tartrati

COOK(CHOH)
2
COOK+COOH(CHOH)

2
COOH→2COOK(CHOH)

2
COOH

neitraluri tartrati RvinomJava mJava tartrati

_ kalciumis karbonati

CaCO
3
+2COOH-CHOH-CHOH-COOH→CO

2
+(COOH-CHOH-CHOH-COO)

2
Ca

2
+H

2
O

karbonati RvinomJava neitraluri tartrati

_ kaliumis bikarbonati

KHCO
3
+COOH-CHOH-CHOH-COOH→COOK-CHOH-CHOH-COOH+CO

2
+H

2
O

bikarbonati  RvinomJava mJava tartrati

aseve warmoiqmneba kaliumis neitraluri tartrati, romelic Semdeg 

isev imoqmedebs RvinomJavaze da kvlav Seamcirebs mJavianobas.

COOK-CHOH-CHOH-COOK+COOH-CHOH-CHOH-COOH→2COOK-CHOH-CHOH-COOH

neitraluri tartrati RvinomJava kaliumis mJava tartrati

titruli mJavianobis 1 g.l-1-iT Sesamcireblad H
2
SO

4
-ze gadaanga-

riSebiT, anu 1,5 g.l-1-iT RvinomJavaze gadaangariSebiT saWiroa 1,5 g.l-1 

kaliumis bikarbonatis an 1 g.l-1 kalciumis karbonatis damateba.

samive zemoxsenebuli nivTiereba mxolod RvinomJavaze moqmedebs, 

radgan vaSlmJavas kaliumisa da kalciumis marilebi Rvinis pH-ze xsnad 

mdgomareobaSi imyofeba.

► zemoqmedeba Rvinoze
imis garda, rac zemoT vaxseneT, mJavianobis Semcireba dadebiTad 

moqmedebs SemdgomSi vaSlrZemJavuri duRilis Catarebaze, radgan am 

dros matulobs pH.

► dezacidifikaciis praqtika
kalciumis karbonati ZiriTadad tkbilis Zlieri dezacidifikaci-

isaTvis gamoiyeneba. RvinoSi misi gamoyeneba kristaluri aramdgrado-

bis saSiSroebas qmnis, amitom mas kaliumis bikarbonats amjobineben.

RvinoebSi, sadac dagegmilia vaSlrZemJavuri duRilis Catareba (mag. 
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wiTel RvinoSi), mJavianobis Semcireba umjobesia alkoholuri duRi-

lis Semdeg Catardes, raTa ar moxdes rZemJava baqteriebis droze adre 

ganviTareba da Rvinis daavadeba.

Rvinoebi, romlebSic vaSlrZemJavuri duRilis Catareba dagegmili 

ar aris, umjobesia alkoholur duRilamde damuSavdes. am SemTxvevaSi 

ukeT SenarCundeba Rvinis aromatebi.

rodesac mJavianobis Semcireba pH-is koreqciis mizniT xdeba, pH-is 

0,15 erTeuliT mosamateblad gamoyenebuli dozaa 0,5 g/l.

6.4.1.2. nivTierebebi, romlebic erTdroulad moqmedebs 

RvinomJavasa da vaSlmJavaze

rodesac yurZnis mJavianoba Zlier maRalia an igi vaSlmJavas Rvinom-

Javaze meti raodenobiT Seicavs (umwifari yurZeni), dezacidifikaciis 

mizniT zemoT moyvanili meTodebis gamoyeneba ar aris rekomendebuli. 

umjobesia, gamovleqoT kalciumis ormagi marili, tartrati da malati. 

kalciumis tartrat-malati uxsnadia pH 4,5-is zemoT.

am meTodis principi Semdegia : Zlier mcirdeba tkbilis erTi nawilis 

mJavianoba kalciumis karbonatisa da mcire raodenobiT kalciumis 

tartratisa da malatis nazavis damatebiT. laboratoriuli cdis safuZ-

velze dadgenili, mTliani tkbilis dasamuSaveblad saWiro raodenobiT 

am nazavs frTxilad emateba dasamuSavebeli tkbili. rodesac marili 

gamoileqeba, igi scildeba filtraciis saSualebiT, xolo Semdeg xdeba 

damuSavebuli, Zlier dabalmJaviani tkbilisa Tu Rvinis Sereva mTlian 

partiaSi.

6.4.1.3. kanonmdebloba

evrokavSiris kanonmdeblobis Tanaxmad, yurZenze, yurZnis tkbilze, 

maduRar tkbilze, maWarze da Rvinoze SeiZleba mJavianobis Semcireba 

mevenaxeobis Semdeg zonebSi : A, B, CIa, Cib, CII da CIIIa. dezacidifikacia 

dauSvebelia mxolod CIIIb zonaSi. am damuSavebis Catareba daSvebulia 

mxolod meRvineobis sawarmoSi da mxolod im zonaSi, sadac daikrifa 

Sesabamisi yurZeni.

RvinoSi mJavianobis Semcirebis maqsimaluri zRvaria 1 grami litrze 

RvinomJavaze gadaangariSebiT, anu 13,3 miliekvivalenti litrze. yurZ-

nis sxva produqtebs es SezRudva ar exeba. damuSaveba SeiZleba ganxor-

cieldes erT jerze an ramdenjerme da wlis nebismier dros, Tu amis 

uflebas iZleva evrokavSiris Sesabamisi qveyana.

erTsa da imave produqtze mJavianobis Semcireba da momateba ikrZa-

leba avtomaturad.

aucilebelia damuSavebisaTvis saWiro nivTierebebis aRricxvis 

(miRebis) Jurnalis warmoeba.

kanoni aseve iTxovs dezacidifikaciis pirveli operaciis dawyebidan 

48 saaTis ganmavlobaSi gakeTdes ganacxadi Sesabamis organoebSi. imave 

wlis momdevno operaciebisaTvis sakmarisia masalebis xarjvis Jurna-

lis warmoeba.
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6.4.2. mJavianobis bioqimiuri Semcireba _ 

bioqimiuri dezacidifikacia

mJavianobis Semcirebas iwvevs vaSlrZemJavuri duRili, rZemJava 

baqteriebis moqmedebiT da Semdegi reaqciis mixedviT :

COOH CH
2
 CHOH COOH → CO

2
 + CH

3
 CHOH COOH

 vaSlmJava rZemJava

es procesi uaryofiT gavlenas axdens Rvinoebze, romlebic narCen 

Saqrebs Seicavs. miTumetes, Tu duRils indigenuri baqteriebi awarmoe-

ben. igi alkoholuri duRilis Semdeg xdeba.

wiTeli Rvinis dayenebisas es duRili, rogorc wesi, sasurvelia. igi 

xvewavs Rvinis gemovnur Tvisebebs, amyarebs wonasworobas tkbil, mJave 

da mware gemos Soris.

TeTr, xilis tonebiT mdidar RvinoebSi vaSlrZemJavuri duRili 

amcirebs Rvinis xarisxs. aq umjobesia qimiuri dezacidifikacia.

xandaxan pirdapiri daTesvis homofermentul baqteriebsac iyeneben 

alkoholur duRilamde, Lactobacillus plantarum-s liofilizebuli saxiT. 

daTesva unda moxdes safuvrebis gamravlebamde, radgan es baqteriebi 

ver uZlebs alkohols, anu dawdomis Semdeg, da ra Tqma unda, safu-

vris damatebamde. tkbili ar unda Seicavdes didi raodenobiT gogir-

dis dioqsids. am baqteriebis cxovelmyofeloba 3-7 dRes ar aRemateba, 

amitom, vaSlrZemJavuri duRili xSirad damTavrebasac ver aswrebs, rac 

sainteresoa mJavianobis mcired Semcirebis dros.

zogierT safuarsac (Schizosaccharomyces) Seswevs unari daSalos vaS-

lmJava da warmoqmnas naxSirorJangi da eTanoli.

COOH CH
2
 CHOH COOH → 2CO

2
 + CH

3
 CH

2
 OH

 vaSlmJava   eTanoli

dezacidifikaciis es saSualeba SeiZleba sainteresoc yofiliyo 

zogierTi maRalmJaviani RvinisaTvis, magram Zalian Zneli gansaxor-

cielebelia. es safuvrebi yovelTvis ar aris warmodgenili yurZenze, 

Tanac moiTxovs iseT pirobebs, romelic sakmaod Sorsaa meRvineobis 

pirobebisagan. amas garda, am gvaris safuvrebi aromatuli Tvalsaz-

risiT metad mdare nivTierebebs warmoqmnis.

6.5. mJavianobis momateba _ acidifikacia

mJavianobis momateba saSualebas iZleva gaizardos Rvinis `sixalise~ 

da amgvarad gaumjobesdes gemovnuri wonasworoba. igi aseve baqteriebis 

ganviTarebis regulirebis saSualebas iZleva, kerZod, alkoholuri duRi-

lis dros zrdis Tavisufali gogirdis dioqsidis efeqturobas. acidi-

fikacia moqmedebs rogorc mTlian (titrul) mJavebze, aseve pH-zec.

rogorc wesi, igi qimiuri nivTierebis damatebiT xorcieldeba. am 

dros gasaTvaliswinebelia evrokavSiris kanondeblobiT dadgenili 

wesebi.

6.5.1. pirdapiri acidifikacia

acidifikaciis dros erTaderTi nivTiereba, romlis damatebac daS-

vebulia kanoniT, aris D (+) RvinomJava.

misi uaryofiTi mxare isaa, rom izrdeba Rvinis kristaluri aramdgra-
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doba. meore mxriv, titruli mJavianobis momateba droebiTia Rvinis qvis 

gamoleqvis gamo. da bolos, mJavadamatebuli Rvinoebi xandaxan nakleb 

Sefasebas iReben degustaciis dros Rvinis momatebuli siuxeSis gamo.

Teoriulad, 1,5 g.l-1 RvinomJavas damatebiT mJavianoba izrdeba 1 g.

l-1-iT H
2
SO

4
-ze gadaangariSebiT, anu 1,5 g/l-iT RvinomJavaze gadaan-

gariSebiT. Tumca, praqtikuli Sedegebi xSirad gacilebiT naklebia 

Rvinis qvis gamoleqvis gamo. Rvinis idealuri mJavianoba damokide-

bulia mis tipze, fersa da gemovnur Tvisebebze, amitom dasamatebeli 

mJavas saWiro doza degustaciis mixedviT unda dadgindes.

baqteriebis regulirebis TvalsazrisiT umjobesia mJavas alko-

holur duRilamde damateba, dawdomamde TeTr tkbilSi da darevis 

dros wiTel maduRar durdoSi.

organoleptikuri TvalsazrisiT ki ukeTes Sedegebs Rvinoze Catare-

buli acidifikacia iZleva.

SesaZlebelia mJavianobis orjer momateba, rac saSualebas iZleva, 

meored ukeT dazustdes sasurveli simJave.

6.5.2. arapirdapiri acidifikacia

meTodi mdgomareobs SemdegSi : tkbilSi emateba umwifari yurZeni, 

romelic Zlier mdidaria organuli mJavebiT (20-25 g.l-1 H
2
SO

4
-ze 

gadaangariSebiT) da mJava marilebiT. praqtikaSi es meTodi naklebadaa 

gamoyenebuli, radgan mJavianobis 0,5 g.l-1-iT (H
2
SO

4
-ze gadaangariSe-

biT) momatebisaTvis saWiroa 4 kg umwifari yurZeni 100 l tkbilze.

aqve aRsaniSnavia isic, rom bazarze arsebuli zogierTi safuari xas-

iaTdeba (instruqciis Tanaxmad) alkoholuri duRilis dros mJaviano-

bis momatebis unariT, rasac isini met-naklebad axerxeben.

6.5.3. kanonmdebloba

evrokavSiris kanonmdeblobis Tanaxmad, yurZenze, yurZnis tkbilze, 

maduRar tkbilze, maWarze da Rvinoze SeiZleba mJavianobis momateba 

mevenaxeobis Semdeg zonebSi : CII da CIIIa da CIIIb. mJavianobis momateba 

SesaZlebelia gamonaklisis saxiT daSvebuli iqnes CIa da CIb zonebSi. 

am damuSavebis Catareba daSvebulia mxolod meRvineobis sawarmoSi da 

mxolod im zonaSi, sadac daikrifa Sesabamisi yurZeni.

yvela produqtis acidifikacia, garda Rvinisa, unda moxdes Semdeg 

zRvrebSi : 1,5 grami litrze RvinomJavaze gadaangariSebiT, anu 20 

miliekvivalentiT litrze ; rac Seexeba Rvinos, maqsimaluri daSveb-

uli zRvaria 2,5 grami litrze RvinomJavaze gadaangariSebiT, anu 33,3 

miliekvivalenti litrze. damuSaveba Rvinoze SeiZleba ganxorcieldes 

mTeli wlis ganmavlobaSi.

erTsa da imave produqtze erTdroulad mJavianobisa da Saqrianobis 

momateba ikrZaleba avtomaturad.

rogorc dezacidifikaciis SemTxvevaSi, aqac aucilebelia damuSavebi-

saTvis saWiro nivTierebebis aRricxvis (miReba-xarjva) Jurnalis war-

moeba.

aRsaniSnavia, rom kanoniT ar SeiZleba sufris Rvinis titruli mJa-

vianoba iyos 46,6 miliekvivalent litrze, anu 3,5 g.l-1-ze naklebi Rvi-

nomJavaze gadaangariSebiT.
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6.6. talaxiT dasvrili yurZeni

yurZens, romelic met-naklebadaa dazianebulia sxvadasxva mizezis 

gamo (Wraqi, yurZnis Wia, setyva) advilad aavadebs Botrytis cinerea. amgvar 

yurZens dazianebul yurZens uwodeben.

yurZeni, romelic Zlieri wvimebis gamo dasvrilia talaxiT, mar-

Talia ar aris daavadebuli, magram SeiZleba sakmaod mniSvnelovani 

uaryofiTi gavlena iqonios Rvinis xarisxze. gansakuTrebiT maSin, Tu 

yurZeni dabalmJaviani, xolo talaxi kiriani niadagebidanaa. am Sem-

TxvevaSi, saWiroa talaxis saswrafod moSoreba tkbilidan, raTa igi 

reaqciaSi ar Sevides tkbilis organul mJavebTan. TeTri tkbilis Sem-

TxvevaSi dawdoma xorcieldeba Zlieri sulfitaciiT. dawdomis Semdeg 

tkbili leqidan ixsneba aeraciiT. Sedegebs aumjobesebs bentonitis 

gamoyeneba duRilis dros. Tumca, SemdgomSi acidifikacia SesaZlebe-

lia mainc gaxdes saWiro.

talaxma, gansakuTrebiT ki manqaniT dakrefil yurZenze, SesaZlebe-

lia usiamovno gemo da surneli SesZinos Rvinos.
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daRvinebis dros mimdinare 

bioqimiuri gardaqmnebi

daRvinebis periodSi, pirveladi nedleuli or ZiriTad gardaqmnas 

ganicdis :

_ alkoholur duRils, romlis drosac safuvrebis moqmedebiT xdeba 

Saqrebis gardaqmna da miiReba eTanoli ;

_ vaSlrZemJavur duRils, sadac rZemJava baqteriebi Slis vaSlmJa-

vas da warmoqmnis rZemJavas. vaSlrZemJavuri duRili sakmaod rTuli 

samarTia da Zvelad igi, xSir SemTxvevaSi, meRvinis SeumCnevelad mimdi-

nareobda. es duRili yovelTvis dadebiTad ar moqmedebs Rvinis organ-

oleptikaze da mas mxolod garkveuli saxis Rvinis warmoebisas mimar-

Taven.

es mikroflora saWiro energiasa da qimiur elementebs, sxvadasxva 

qimiuri nivTierebebis daSliT Rebulobs.

maTi energetikuli metabolizmi or stadiad mimdinareobs :

_ jer xdeba energiis miwodeba ;

_ Semdeg ki miwodebuli energiis gamoyeneba.

mikroorganizmebs energia sinaTlis saxiT, an ufro xSirad, qimiuri 

saxiT miewodeba. energia gamoiyofa JangviTi reaqciis Sedegad. gamoy-

enebuli Jangbadi SeiZleba iyos :

_ an molekuluri Jangbadi _ am dros mikroorganizms aerobuli ewo-

deba, xolo process _ sunTqviTi procesi ;

_ an raime nivTierebaSi bmuli Jangbadi _ am dros adgili aqvs Jangva-

aRdgeniT reaqciebs. process duRili anu fermentacia ewodeba. Tu niv-

Tiereba organulia (magaliTad, Saqari) mikroorganizms anaerobuli 

ewodeba, Tu igi araorganulia (magaliTad, Jangbadis Semcveli marili), 

mikroorganizmi mkacr anaerobul pirobebSi imyofeba da process 

anaerobuli sunTqviTi procesi ewodeba.
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heqsozebis metabolizmis pirveli stadia orgvarad SeiZleba 

warimarTos :

_ glukolizis gziT, romelic fruqto 1,6 difosfatis warmoqm-

niT iwyeba ;

_ an pentozuri gziT, romlis sawyisi produqtia monoglukonat 

6 fosfati.

orive gza piroyurZnismJavas warmoqmnamde midis, Semdeg ki metab-

olizmi garemosa da iq myofi mikroorganizmebis mixedviT sxvadasxva 

gziT SeiZleba gagrZeldes.

amgvarad, yurZnis wvenSi SeiZleba Segvxvdes :

► glukolizis gza.

an anaerobiozSi :

_ alkoholuri duRili safuvrebis moqmedebiT ;

_ homorZemJavuri duRili homofermentuli rZemJava baqteriebis 

moqmedebiT ;

an aerobiozSi : ZmarmJavuri duRili, romelic JangviT duRils 

warmoadgens da romelsac ZmarmJava baqteriebi axorcieleben ;

► pentozuri gza. anaerobiozSi heterofermentuli, rZemJava 

baqteriebis moqmedebiT mimdinareobs heterofermentuli duRili. 

duRilis dros warmoiqmneba CO
2
, rZemJava da sxva mravali niv-

Tiereba (saidanac modis saxelwodeba hetero...).

► orive, glukolizisa Tu pentozuri gza, acetilkoenzim A-s 

TandaswrebiT. am kompleqsur duRils awarmoeben rogorc safu-

vrebi, aseve baqteriebi.

yoveli cocxali organizmi awarmoebs sunTqviTi procesebis 

jaWvs, krebsis ciklis mixedviT, romlis Sedegadac xdeba Saqrebis 

sruli daSla.

mxolod sami kriteriumi (mikroorganizmebis moqmedeba, anaero-

biozi da CO
2
-is garda sxva nivTierebebis warmoqmna) ar gansazRvravs 

duRilis process. erTi mxriv, msgavs reaqciebs, SeiZleba, mikroor-

ganizmebis moqmedebis gareSec hqondes adgili mcenareul ujredSi. 

aseTia, magaliTad, jer kidev pasteris mier aRmoCenili karbonuli 

maceracia. meore mxriv, zogierTi fermenti aerobiozSic awarmoebs 

CO
2
-is garda sxva nivTierebebs. magaliTad, Rvinis gardaqmna Zmrad 

Mycoderma aceti-s mier. miuxedavad imisa, rom am reaqcias JangviTi 

duRili (fermentacia) unda erqvas, `duRils~ mainc mxolod anaero-

biozSi mimdinare katabolur reaqciebs uwodeben.

1. alkoholuri duRili

1.1. istoriuli mimoxilva

alkoholuri duRilis dros mimdinare qimiuri gardaqmnebis ZiriTadi 

arsi, (Saqrebis gardaqmna eTanolad) didi xania cnobilia. jer kidev 

1789 wels, lavuazie werda :

`Rvinis duRili mdgomareobs SemdegSi : gaiyos orad Saqari, romelic 

oqsids warmoadgens da erTi nawili daiJangos naxSirorJangis warmo-
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79daRvinebis dros mimdinare bioqimiuri gardaqmnebi

saqmnelad, meore ki aRdges alkoholis warmosaqmnelad. SesaZlebeli 

rom iyos alkoholisa da naxSirorJangis xelaxali mierTeba, miviReb-

diT Saqars~.

1815 wels gei-lusakma Seadgina duRilis Semdegi formula (gan-

toleba) :

 C
6
H

12
O

6 
→ 2CH

3 
– CH

2
OH + 2CO

2

 180 g   92g  88g 

glukoza   eTilalkoholi  naxSirorJangi

1860 wels pasterma daadgina, rom es gantoleba marTebuli iyo daxar-

juli Saqris 95 %-isaTvis. eTanolisa da naxSirorJangis garda duRilis 

dros warmoiqmneboda meoradi produqtebi Semdegi proporciebiT :

100 grami saqarozidan :

 51,10 g eTilalkoholi

 49,20 g naxSirorJangi

 3,40 g glicerini

 0,67 g qarvamJava

 1 g mSrali safuari.

rac Seexeba reaqciis mizezs, igi didxans warmoadgenda kamaTis 

sa gans. pasterma pirvelma daamtkica, rom duRils ganapirobebda ara 

haeris, aramed safuvrebis moqmedeba Saqrebze. Tumca, pasteri Tvlida, 

rom duRili biologiur movlenas warmoadgenda, romelsac safuvris 

anaerobul pirobebSi sicocxle ganapirobebda. bolos, 1897 wels buS-

nerma SeZlo safuaridan gamoewvlila siTxe, romelmac duRili gamoi-

wvia da amgvarad SeZlo daedgina `diastazebis~ roli alkoholuri 

duRilis procesSi.

1.2. alkoholuri duRilis qimizmi

C
6
H

12
O

6
 → 2CO

2
 + 2CH

3
CH

2
OH _ 40 kkal

 heqsoza            eTanoli

reaqcia egzoTermulia. dRes yvela qimiuri reaqcia Semdegnairad 

aixsneba : reaqcia warmoadgens qimiuri naerTebis narevis anu sistemis 

gardaqmnas, risTvisac saWiroa maTi agzneba (aqtivacia) da Sida energia 

(enTalpia). reaqciis Sedegad gamoiyofa siTbo. igi gamoixateba kilo-

kaloriebSi uaryofiTi niSniT.

1.2.1. reaqciis meqanizmi

alkoholuri duRilis reaqcia sakmaod rTulia, romelSic mravali 

enzimi moqmedebs. reaqcia xorcieldeba ramdenime stadiad :

1.2.1.1. Saqris molekulis gawyveta _ glukolizi

yurZnis heqsozebi (glukoza da fruqtoza) gardaiqmneba piroyurZen-

mJavad. es gardaqmna sam etapad mimdinareobs :

► eTerifikacia
eTerifikacia xorcieldeba Saqris erT hidroqsil jgufsa da fos-

formJavas (H
3
PO

4
) Soris :

RCH
2
OH + H

3
PO

4
 → H

2
O + RCH

2
O – H

2
PO

3
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naxati 15  alkoholuri duRilis dros mimdinare qimiuri gardaqmnebi

H
2
PO

3 
jgufi gamoxatulia P aRniSvniT.

reaqciis Sedegad H
2
PO

3 
jgufi ebmis heqsozas (glukoza an fruqtoza) 

da orive SemTxvevaSi miiReba erTi nivTiereba _ fruqtodifosfati.

am gardaqmnebis dawyebisaTvis saWiroa, nivTierebaTa aqtivacia anu 

energia. saWiro energia Zlieri, qimiuri bmis mqone nivTierebaTa gaw-
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81daRvinebis dros mimdinare bioqimiuri gardaqmnebi

yvetiT miiReba. aseTia, adenozin trifosfati (ATP), romlis gardaqm-

niT miiReba adenozin difosfati (ADP), gamoiyofa fosformJava da 

reaqciisaTvis saWiro energia. fosforileba warmoadgens aqtivaciis 

stadias, erTi molekula fruqtodifosfatis warmoqmnisaTvis saWiroa 

ori molekula ATP.

► fruqtodifosfatis eTeris molekulis gawyveta
am molekulis gawyvetiT miiReba ori samnaxSirbadiani izomeri 

sxvadasxva proporciiT :

96 % dihidroqsiacetonfosfati : CH
2
 O P – CO – CH

2 
OH

4% gliceraldehidfosfati : CH
2
 O P – CHOH – CHO, romelic 

agrZelebs gardaqmnebs.

gliceraldehidfosfati TandaTanobiT ixarjeba Semdgom reaqciebSi. 

amitom wonasworobis aRsadgenad misi izomeri dihidroqsiacetonfosfati 

gadadis am ukanasknelSi. yvelaferi imgvarad xdeba, TiTqos fruqtodi-

fosfatis gawyvetiT mxolod gliceraldehidfosfati warmoiqmnebodes.

► gliceraldehidfosfatis daJangva da piroyurZenmJavas 
warmoqmna

gliceraldehidfosfati ganicdis dehidrogenizacias, Semdeg ier-

Tebs erT Jangbads. amgvarad, warmoiqmneba piroyurZenmJavas fosfati 

enolo-piroyurZenmJavas fosfatze gavliT. 

CH
2
OP CHOH CHO →   CH

2
 = COP COOH

 gliceraldehid enolo-piroyurZenmJava

 fosfati       fosfati

CH
2
 = COP COOH → COOP CO CH

3

   
piroyurZenmJava fosfati

reaqciisaTvis saWiro Jangbadi miiReba vitamini PP anu nikotinamid 

adenin dinukleotidisagan, romelic daJanguli formidan NAD+ gada-

dis aRdgenil formaSi NADH.

gliceraldehidfosfati + NAD+ → piroyurZenmJavas fosfati + NADH

SemdgomSi es naerTi kargavs fosformJavas erT molekulas da iZleva 

piroyurZenmJavas. am reaqciis dros, adenozin difosfati gardaiqmneba 

adenozin trifosfatad da gamoiyofa energia. erTi molekula Saqrisa-

gan miiReba ori molekula piroyurZenmJava.

 CH
2
OP CHOH CHO → COOH CO CH

3

 +  +

 NAD+ → NADH

 +  +

 ADP → ATP

es reaqcia Jangva-aRdgeniTi reaqciaa. am dros gamoiyofa energia, 

romlis Senaxvac momentalurad xdeba energiiT mdidari bmis saxiT. mas 

Rebulobs ADP da gadadis ATP-Si.

reaqciis dros gamoiyofa 4 ATP, romelTagan ori xmardeba glukozis 

aqtivirebisas miRebul 2 ADP-s aRdgenas. e. i. erTi molekula heqsozis 

daSlis energetikuli balansia 2 ATP. erTi molekula ATP-s warmoqmni-

saTvis saWiroa 7,3 kkal. erTi moli heqsozis daSlisas miRebuli ener-

giis (40 kkal) da 2 ATP-s SeqmnisaTvis saWiro energiebs Soris sxvaobaa 

25,4 kkal, romelic siTbos saxiT gamoiyofa.
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1.2.1.2. piroyurZenmJavas dekarboqsilacia

erTi molekula, naxSirorJangis dakargviT, piroyurZenmJava gadadis 

eTanalSi :

COOH CO CH
3
 → CO

2
 + CH

3
 COH

1.2.1.3. eTanalis aRdgena

eTanalis molekula, ierTebs erT atom wyalbads da gardaiqmneba 

eTanolad :

CH
3
 COH + 2NADH → CH

3
 – CH

2
OH + 2NAD+

saWiro Jangbads igi nikotinamidisagan Rebulobs, romelic aRdge-

nili formidan daJangul formaSi gadadis. reaqciebis jaWvi grZeldeba 

da gliceraldehidfosfatis piroyurZenmJavad gardaqmnisas nikotin-

amidi kvlav aRdgeba NADH-ad.

1.2.1.4. glicero-piroyurZenmJavuri duRili

Saqrebis eTanolad gardaqmnisas, adgili aqvs jer Jangvas, Semdeg ki 

hidrogenacias. Jangbadisa da wyalbadis gacvla nikotinamidis saSuale-

biT xorcieldeba, romelic monacvleobiT gadadis daJangul (NAD+) da 

aRdgenil (NADH) formebSi.

alkoholur duRils safuvrebi anaerobiozSi axdenen. e. i. nikotin-

amidi aRdgenili formiTaa da radgan dasawyisSi ar arsebobs eTanoli, 

igi rom daJangos, am rols trioza izomeri dihidroqsiaceton fosfati 

asrulebs. igi iRebs NADH-is wyalbads da glicerolfosfatad gardai-

qmneba, Semdeg ki glicerinad. gaTavisuflebuli fosformJava ki ade-

nozin difosfats uerTdeba da mas ATP-d aRadgens.

CH
2
 OH CO CH

2
 OP → CH

2
 OH CHOH CH

2
 OP

 dihidroqsiaceton fosfati  

 +  +

 2NADH → 2NAD+

CH
2
OH CHOH CH

2
OP → CH

2
OH CHOH CH

2
OH

 glicerolfosfati  gliceroli

 +  +

 ADP  ATP

yovelTvis, rodesac dihidroqsiacetoni Jangavs erT molekula 

NADH-s, miiReba erTi molekula gliceroli. meore mxriv, eTanalisa 

da piroyurZenmJavas molekulebic warmoqmnian sxvadasxva naerTebs, 

romlebsac, glicerinTan erTad, alkoholuri duRilis meoradi 

produqtebi ewodeba.

duRilis dasawyisSi alkoholuri da gliceropiroyurZenmJavuri 

duRili erTdroulad mimdinareobs, es ukanaskneli metadac ki. Semdeg, 

TandaTanobiT matulobs alkoholuri duRili, gliceropiroyurZen-

mJavuri ki Zlier klebulobs, magram bolomde arasdros ar Cerdeba. am 

duRilis energetikuli da qimiuri balansi sakmaod rTuli dasadgenia.

alkoholuri duRilis dros heqsozebi srulad arasdros ar gar-

daiqmneba eTanolad. duRilis dros gamoiyofa energia da warmoiqmneba 

mravali sxva nivTiereba.

1.2.2. meoradi produqtebi

alkoholuri duRili bioqimiuri reaqciaa. aqedan gamomdinare, 
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83daRvinebis dros mimdinare bioqimiuri gardaqmnebi

duRilis dros warmoiqmneba mravali meoradi produqti. zogierTi maT-

gani TviT reaqciis Sedegad miiReba, zogierTi _ safuvrebis azotovani 

metabolizmis Sedegad, sxvebi ki _ duRilis paralelurad mimdinare 

enzimuri reaqciebidan.

am nivTierebaTa buneba da proporciebi damokidebulia sxvadasxva 

faqtorze :

• yurZnis simwifisa da dazianebis xarisxze ;

• safuvris saxeobaze ;

• yurZnis gadamuSavebisas gatarebul meqanikur operaciebze ;

• alkoholuri duRilis garemo pirobebze, kerZod :

_ temperaturaze ;

_ gogirdis dioqsidis dozaze ;

_ Jangbadisa da sakvebi nivTierebebis Semcvelobaze.

1.2.2.1. Saqrebis gardaqmniT miRebuli produqtebi

alkoholuri duRilis dros, Saqrebisagan warmoiqmneba glicerini 

da piroyurZenmJava, magram, es ukanaskneli agrZelebs gardaqmnebs da 

warmoqmnis uamrav, sxvadasxva bunebis mqone nivTierebas, romelTa pro-

porciebi damokidebulia garemo pirobebze (ix. naxati 16).

► glicerini
anu gliceroli (CH

2
 CHOH CH

2
OH) ZiriTadad gliceropiroyurZen-

mJavuri duRilis dasawyisSi grovdeba, Tumca misi warmoqmna arasdros 

ar Cerdeba. igi Rvinis yvelaze mniSvnelovani meoradi produqtia.

misi Semcveloba RvinoSi saSualod 6-dan 10 g.l-1-mdea.

miuxedavad imisa, rom gliceroli Rvinos motkbo gemosa da sxeuls 

matebs, misi didi raodenobiT warmoqmna ar aris sasurveli, radgan amas 

Tan axlavs sxva arasasurvel nivTierebaTa dagrovebac.

► organuli mJavebi
• qarvamJava

qarvamJava (COOH CH
2
 CH

2
 COOH) regularulad RvinoebSi 0,6-dan 

1,5 gramamdea litrSi. igi erT-erTi mniSvnelovani nivTierebaa meorad 

produqtTa Soris. misi warmoqmnis bioqimiuri gza jer kidev kamaTis 

sagans warmoadgens.

• ZmarmJava

ZmarmJava (CH
3
COOH) Rvinis mqrolavi mJavebis ZiriTadi Semadgeneli 

nivTierebaa. dauzianebeli yurZnis SemTxvevaSi igi umniSvnelo raode-

nobiT warmoiqmneba, daaxloebiT 0,1-dan 0,3 gramamde litr RvinoSi. 

arasasiamovno mJave gemos gamo igi, didi raodenobiT, Rvinos moxmarebi-

saTvis uvargiss xdis. arsebobs mqrolavi mJavebis maqsimaluri dasaS-

vebi zRvari RvinoebSi (ix. Tavi 6). misi warmoqmnis bioqimiuri gza jer 

kidev ar aris bolomde Seswavlili. Tumca, cnobilia, rom ZmarmJava miT 

ufro meti raodenobiT warmoiqmneba, rac ufro gaZnelebulia alko-

holuri duRilis procesi. duRilis gaZnelebis mizezi SeiZleba iyos 

araxelsayreli garemo pirobebi (maRali Saqrianoba, zedmetad maRali 

an dabali temperatura), an, rodesac dabalia safuvrebis raodenoba 

tkbilSi, misi zedmeti dawdomis, zedmeti sulfitaciis an masSi raime 

inhibitoris (pesticidebi, botriticini) Semcvelobis gamo. tkbilSi 
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alkoholur duRilamde arsebul ZmarmJavas moixmars gamravlebis sta-

diaSi myofi safuvrebi. amgvarad, SesaZlebelia daavadebuli Rvinis 

mqrolavi mJavebis Semcireba. Tumca, aucilebelia mqrolavi mJavebis 

Sesaxeb kanonebis gaTvaliswineba.

ZmarmJava, Rvinis yvelaze mniSvnelovani cximovani mJavaa. safuvrebi 

sxva cximovan mJavebsac warmoqmnis, Tumca SedarebiT naklebi raodeno-

biT. esenia, C
6
, C

8
 da C

10
 naxSirbadiani mJavebi. es mJavebi alkoholuri 

duRilis inhibitorebia.
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naxati 16  piroyurZenmJavas gardaqmna sxvadasxva garemoSi
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85daRvinebis dros mimdinare bioqimiuri gardaqmnebi

• rZemJava

safuvrebi awarmoebs daaxloebiT 200 mg.l-1 D (-) rZemJavas (CH
3
 CHOH 

COOH) da mxolod ramdenime aTeul miligram mg.l-1 L (+) rZemJavas war-

moqmnian alkoholuri duRilis dasawyisSi.

Tu gaviTvaliswinebT, rom L (+) izomeri, vaSlrZemJavuri duRilis 

dros warmoiqmneba, xolo D (-) izomeri ki rZemJava baqteriebiT daa-

vadebis dros, D (-) izomeris 200 mg.l-1-ze meti raodenobiT arseboba 

RvinoSi misi daavadebis maniSnebelia.

► ketonuri naerTebi
am naerTTa ketonjgufi boWavs gogirdis dioqsids da amcirebs am 

ukanasknelis efeqturobas.

• ketonmJavebi

ketonmJavebis, kerZod piroyurZenmJavasa da ketoglutarmJavas war-

moqmna miT ufro meti raodenobiT xdeba, rac ufro maRalia duRilis 

temperatura da pH, aseve, rac naklebi raodenobiT Seicavs tkbili Jang-

badsa da vitamin B-s. anu duRilis procesSi Tiaminis damateba amcirebs 

maT warmoqmnas.

• eTanali

eTanali anu acetaldehidi (CH
3
CHO) piroyurZenmJavas dekarbo-

qsilebiT miiReba :

CH
3
 CO COOH → CH

3
CHO + CO

2

RvinoSi igi 20-dan 60 mg-mde gvxvdeba litrSi. Tumca, misma Semcvelo-

bam 300 mg.l-1-sac SeiZleba miaRwios, miTumetes, Tu gogirdis dioqsidis 

Semcveloba tkbilSi maRalia.

am nivTierebis Taviseburebaa, misi gogirdis dioqsidTan mierTebis 

unari, romlis drosac warmoiqmneba aldehidgogirdovani stabiluri 

mJava, yovelgvari organoleptikuri naklis gareSe. Tavisufali saxiT 

eTanali daJangvis tonebs aZlevs Rvinos, Tumca maTi mocileba SesaZle-

belia sulfitaciiT.

► reaqciis sxva produqtebi
piroyurZenmJavas gardaqmnis Sedegad mravali nivTiereba warmoiqm-

neba, romelic Rvinis meorad aromatebSi monawileobs. esenia :

_ acetoini _ xasiaTdeba nuSis surneliT. acetoini agrZelebs 

gardaqmnebs da daJangvis gziT iZleva diacetils. mcire raodenobiT 

diacetili Rvinos Txilis surnels sZens, ufro didi raodenobiT ki 

igi karaqis da simZaRis sunTan asocirdeba. acetoinis aRdgenis gziT 

miiReba butandioli mdgradi molekula, romelsac sasiamovno momwaro-

motkbo gemo axasiaTebs da dadebiTad fasdeba degustaciisas ;

_ WianWvelmJavas momwaro gemo axasiaTebs ;

_ fumarmJavas _ kvamlis, bolis suni ;

_ propionis mJavas ki _ mJave kombostos gemo.

1.2.2.2. azotovani nivTierebebis gardaqmnis produqtebi _ 

umaRlesi spirtebi

umaRless uwodeben spirtebs, romelTa molekulac 2-ze met naxSir-

bads Seicavs. RvinoSi es nivTierebebi umTavresad, aminomJavebis deza-

minirebiT warmoiqmneba. radganac dezaminirebas yovelTvis Tan axlavs 
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dekarboqsilacia, n naxSirbadiani aminomJavidan miiReba n-1 naxSirbadi-

ani umaRlesi spirti.

amgvarad, leucinisagan miiReba izoamilis spirti, tirozinisagan _ 

tirozoli, fenilalaninisagan _ fenileTanoli.

fenileTanolis garda, romelic Rvinos vardis surnels sZens, sxva 

umaRlesi spirtebis arseboba RvinoSi ar aris yovelTvis saxarbielo. 

didi raodenobiT Semcvelobisas, (rac RvinoSi iSviaTia) am spirtebs 

miaweren mZime, arasasiamovno surnels.

umaRlesi spirtebis warmoqmna SesaZlebelia SeizRudos duRilis 

procesSi dabali temperaturiTa da aeraciis SemcirebiT. es savsebiT 

SesaZlebelia TeTri Rvinis dayenebisas, wiTelSi ki saWiro nivTiere-

bebis gamowvlilvisaTvis, aucilebelia SedarebiT maRali temperatura 

da remontaJi10, rac TavisTavad zrdis aeracias. umaRlesi spirtebis 

warmoqmnas amcirebs tkbilsa da durdoSi amoniumis ionebis damatebac.

jerjerobiT tkbilSi arsebuli aminomJavebis raodenobasa da Rvin-

oSi umaRlesi spirtebis Semcvelobas Soris damokidebuleba dadgenili 

ar aris. amitom, SesaZlebelia RvinoSi maTi warmoqmnis sxva gzac arse-

bobdes, kerZod, Saqrebis gardaqmnisas miRebuli ketonmJavebisagan.

1.2.2.3. duRilis paralelurad mimdinare enzimuri 

reaqciebis produqtebi _ eTerebi

Saqrebis gardaqmnisas, safuvrebi bioqimiur eTerebsac warmoqmnis, 

ramdenime miligramis odenobiT litrSi.

esenia :

_ umaRlesi spirtebis ZmarmJava eTerebi, rogorebicaa izoamilis 

acetati da fenileTilis acetati, xasiaTdeba kanfetis, bananis, atmisa 

da yvavilebis sasiamovno surneliT ;

_ cximovani mJavebis eTil eTerebi, rogorebicaa eTilis kaproati 

da kaprilati, xasiaTdeba xilisa da yvavilebis sasiamovno aromatebiT.

es eTerebi monawileobs Rvinis meoreul anu duRilis aromatebSi. 

dabal temperaturaze duRilisas isini meti raodenobiT warmoiqmneba. 

duRilis momdevno wlidan iwyeba maTi hidrolizi, anu Rvinis surnelis 

intensivoba klebulobs. eTerebs Soris yvelaze mniSvnelovania eTa-

nolis ZmarmJava eTeri (eTilacetati), damaxasiaTebeli mwnilis suniT, 

romelic 0,15_0,20 g.l-1-dan SeigrZnoba.

1.2.3. vaSlalkoholuri duRili

zogierTi safuari gardaqmnis vaSlmJavas da warmoqmnis eTanols. 

daSlili vaSlmJavas raodenoba damokidebulia safuvris saxeobaze da 

10_25 %-s Soris meryeobs. Schizosaccharomyces-s gvaris safuvrebi 90 %-

mde vaSlmJavas Slis, magram maTi gamoyeneba meRvineobaSi mraval sir-

TulesTan aris dakavSirebuli.

10 remontaJi (remontage) _ maduRari durdos qveda fenebidan aRebuli wveniT qudis dasvelebis 

procesi (inglisurad pump-over) (g. s.)
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1.3. safuvrebi

1.3.1. saerTo daxasiaTeba

maduRari tkbilis erT wveTze mikroskopSi dakvirvebiT (gadideba 

400_500-jer) masSi uamrav gamWvirvale nawilaks SevamCnevT. esenia safu-

vrebi. Zalze mcire zomebis gamo, maTi arseboba didi xnis ganmavlobaSi 

SeumCneveli iyo. safuvrebis aRmoCena ekuTvnis lui pasters, cnobil 

gamokvlevebSi alkoholuri duRilis Sesaxeb.

safuvrebi mikroskopul sokoebs warmoadgens, romelTa umravle-

sobac Ascomycete-ebis jgufs ekuTvnis. safuvrebi bunebaSi farTodaa 

gavrcelebuli da mniSvnelovan rols asrulebs kvebis produqtebis 

warmoebasa da gardaqmnebSi (mag. puris warmoeba).

yurZnis damwifebisas, safuvrebi moTavsebulia yurZnis kanze da 

mravldeba kanis bageebis irgvliv mikronapralebidan gamonaJon wvenSi. 

yurZenze safuvris mxolod ramdenime saxeobaa warmodgenili. metic, 

is safuvrebi, romlebic alkoholur duRils waiyvans, umciresobas 

warmoadgens. safuvrebis gavrceleba venaxSi mwerebis, kerZod drozo-

filebis (qinqla, burna) da qaris saSualebiT xdeba.

dakrefis win, mwife yurZenze daaxloebiT 103_105 safuaria imisda 

mixedviT, Tu rogori iyo wlis klimaturi pirobebi, yurZnis sanitari-

uli mdgomareoba, agreTve vazze Catarebuli agroteqnikuri RonisZie-

bebi da wamlobis sixSire.

yurZenze alkoholuri duRilisaTvis sasurveli saxeobebi (Sac-
charomyces cerevisiae) naklebadaa warmodgenili. samagierod, bevria 

arasasurveli safuari, kerZod Rhodotorula _ mJangveli metabolizmis 

safuari, Kloeckera da Hansenispora _ naklebad maduRari mogrZo formis 

safuvrebi.

rTvelis Semdeg, safuvrebis didi nawili ixoceba. nawili sporebis 

saxiT rCeba niadagSi Tu marnebSi. rTvelis momdevno gazafxulidan 

sporebi mxolod xelsayreli garemo pirobebis dadgomas elodeba, raTa 

Tavidan ganviTardes.

mevenaxeobis tradiciul qveynebSi safuvrebis SerCeva bunebrivad 

moxda. wlidan wlamde, igi TandaTanobiT Seegua da Seewyo adgilobriv 

klimatsa da yurZnis Tvisebebs. am bunebrivi SerCevis safuZvelze moxda 

safuvris sxvadsxva saxeobis Camoyalibeba.

1.3.1.1. struqtura

safuvris ujredis struqtura iseTivea, rogorc mcenareuli ujre-

dis struqtura. igi Sedgeba garsisagan, romelic gars ekvris cito-

plazmas, romelic, Tavis mxriv, Seicavs birTvsa da sxvadasxva mcire 

organos. safuvrebis saerTo Tvisebebis Seswavlam aCvena, rom igi erTu-

jrediani micetia. micets uwodeben qlorofilis armqone evkariot 

organizms, romelic absorbciiT ikvebeba da mravldeba sqesobrivi, 

arasqesobrivi an orive gziT.

safuari evkarioti ujredia. igi Seicavs birTvs, romelic garSemo-

tymulia ormagi garsiT, da membraniT garSemortymul organelebs.

safuvris aspeqti misi asakis mixedviT icvleba. axalgazrda safuars 

erTgvarovani, kriala da ufero citoplazma aqvs da mxolod erT vak-
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uols Seicavs. daberebisas misi garsi naoWdeba, msxvildeba, citoplazma 

ki granulovani xdeba (es granulebi ar unda agverios askosporebSi).

► garekani
safuvris garekani Sedgeba ujredis garsisagan da plazmuri membranisa-

gan, romlebic erTmaneTisagan periplazmuri adgiliT aris gamoyofili.

• ujredis garsi

ujredis garsi ori fenisagan Sedgeba :

_ pirveli, Sida fena Sedgeba qitiniT bmuli glukanis Zafebisagan, 

romelic kans formasa da gamZleobas aniWebs.

_ meore, gare fena ki TiTqmis mTlianad manoproteinebisa da amor-

fuli glukanebisagan Sedgeba, romelic mas elastikurobasa da fori-

anobas matebs. forianoba SezRudulia da mxolod dabali molekuluri 

masis nivTierebebs atarebs (4500-ze naklebi).

am or fenas erTmaneTTan gansxvavebuli Sedgenilobis glukani akav-

Sirebs.

safuvris garsi ar aris mxolod damcavi fena. igi namdvili organ-

elia, romelic safuvris sicocxlis sxvadasxva etapSi monawileobs, 

romelic icvleba garemo pirobebis mixedviT da viTardeba safuvris 

asakTan erTad. garsi uamrav molekulas Seicavs : enzimebi (romelTa 

moqmedebis saitebia rogorc garsis Semadgeneli nivTierebebi, aseve 

safuvris sakvebi nivTierebebi), rogoricaa invertazebi, glukozida-

zebi, glukanazebi, esTerazebi, permeazebi da a. S.

• plazmuri membrana

plazmuri membrana cximebisa da glukoproteinebisagan Sedgeba. misi 

wyoba igivea, rac biologiuri membranis wyoba, anu `Txevadi mozaikuri~.

plazmuri membranis Semadgeneli cximebi, ZiriTadad, fosfoli-

pidebi da sterolebia. es naerTebi ori nawilisagan Sedgeba, erTi 

hidrofobi da apolaruli, xolo meore _ hidrofili. es hidro-

fili nawilebi yovelTvis molekulis boloSi mdebareobs da qmnis 

polarul boloebs. hidrofobi nawilebi cximovani mJavebis or jaWvs 

Seicavs. fosfolipidebi membranaSi or wyebad aris ganlagebuli. am 

ori wyebis orive boloSi ganTavsebulia polaruli boloebi.

zogierTi glukoproteini, romelic reagirebs fosfolipidebis 

arapolarul mxaresTan, Tavsdeba am ori wyebis SigniT. maT ganyeneb-

ulebs uwodeben. sxva glukoproteinebi am ori wyebis gareT rCeba, 

magram am cilebis polarul nawilebs ebmis.

membranis gamtarianobas swored sterolebi da cximovani mJavebi 

gansazRvravs.

plazmuri membrana erTgvari hidrofobi barieria, romelic aregu-

lirebs nivTierebaTa mimocvlas safuvris ujredsa da garemos Soris. 

aminomJavebisa da Saqrebis membranaSi gatarebas axorcielebs membranaSi 

arsebuli cila _ permeaza. am process xels uwyobs, agreTve steroli 

da membranis zogierTi cximovani mJavac.

membrana gacilebiT mniSvnelovan rols asrulebs, vidre mxolod 

barieri. igi Seicavs mraval, ujredis rTul da xSirad jerjerobiT 

ucnob reaqciebSi monawile nivTierebas.

CHAPTER_02.indd   88CHAPTER_02.indd   88 4/16/2004   11:49:00 AM4/16/2004   11:49:00 AM



89daRvinebis dros mimdinare bioqimiuri gardaqmnebi

► citoplazma
citoplazma Sedgeba nivTierebisagan, romelsac citozoli ewodeba.

igi Seicavs iseT nivTierebebs, rogoricaa :

_ glukolizis enzimebi da enzimi Trehalaza, romelic membranis 

Semadgeneli polisaqaridis _ Trehalozas hidrolizs axdens ;

_ glikogeni, rogorc safuvris samarago nivTiereba ;

igi Seicavs agreTve iseT organelebs, rogoricaa :

_ cilebis sinTezis mwarmoebeli ribosomebi. zogierTi maTgani 

Tavisufalia da axdens warmoqmnili cilebis ganawilebas vakuolisaken, 

plazmuri membranisaken Tu, saerTod, ujreds gareT ;

_ vakuolebi. axalgazrda safuvris ujredi erT sferuli formis 

vakuols Seicavs. vakuoli garSemortymulia membraniT, romlis struq-

turac Zlier waagavs plazmuri membranisas. ufro asakian ujredebSi 

vakuoli xandaxan ramdenime nawilad iyofa.

vakuoli aerTianebs sxvadasxva metabolits, enzim hidrolazebs 

(kerZod, ujredSi cilebis ganaxlebisaTvis saWiro proteazebs) da, aseve, 

iseT enzimebs, romlebic enzimTa winamorbedebis aqtivacias axdens. es 

enzimebi ganapirobebs safuvris avtolizs ujredis sikvdilis Semdeg ;

_ mitoqondriebi umniSvnelovanes rols asrulebs ujredis sunTq-

viT procesebSi. anaerobiozSi isini iSleba, magram ujredis aerobiozSi 

moxvedrisas, swrafad aRidgens sawyis formas.

► birTvi
birTvis ormagi membrana foriania, rac citoplazmasTan cilebis 

gacvlis saSualebas iZleva.

alkoholuri duRilis wamyvani safuvris Saccharomyces cerevisiae-s 

kariotipi dReisaTvis kargadaa Seswavlili. rodesac es ujredi hap-

loid mdgomareobaSia, igi 16 qromosomas Seicavs. es qromosomebi sak-

maod gansxvavdeba erTmaneTisagan, rac amtkicebs am saxeobis mravali 

saxesxvaobis arsebobas. 

1.3.1.2. gamravleba

safuars ewodeba sporogenuli, rodesac igi mravldeba sqesobrivi 

an arasqesobrivi gziT, imisda mixedviT, Tu ra garemoSi imyofeba igi. 

asporogenuli ki ewodeba safuvrebs, romlebic mxolod arasqesobrivi 

gziT mravldeba.

► gamravleba arasqesobrivi gziT
safuvris saxeobis mixedviT, es vegetaciuri gamravleba xorcield-

eba dakvirtviT an dayofiT.

• gamravleba dakvirtviT

ujredis birTvi gadaadgildeba da uaxlovdeba garss, iweleba da 

iyofa, rac patara kvirts warmoqmnis ujredis zedapirze. axlad war-

moqmnili kvirti swrafad izrdeba da qmnis Svilobil ujreds, romelic 

SeiZleba moswydes an arc moswydes deda ujreds da, Tavis mxriv, daik-

virtos kidec. amgvarad, erTi ujredidan sul mcire droSi milionobiT 

ujredi SeiZleba miviRoT. es gza Saccharomyces cerevisiae-s gamravlebis 

gzaa. alkoholuri duRilis aqtiur stadiaSi safuvris raodenoba Sesa-

Zlebelia erT-or saaTSi gaormagdes.
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• gamravleba dayofiT

ujredis birTvi iweleba da iyofa orad. paralelurad iwyeba ujre-

dis garsis gayofac, ris Semdegac warmoiqmneba ori ujredi.

am wesiT mravldeba Schizosaccharomyces gvaris safuvrebi.

► gamravleba sqesobrivi gziT
rodesac garemo pirobebi safuvrisaTvis araxelsayrelia (eqstrem-

aluri temperatura, sakvebi nivTierebebis simcire...), safuari wyvets 

gamravlebas da warmoqmnis askosporebs. birTvi erTmaneTis miyolebiT 

orjer iyofa. TviToeuli Svilobili birTvi Semoikvreba citoplazmiT 

da deda safuari emsgavseba CanTas, romelSic askosporebia moTavsebuli. 

CanTaSi 2-4 sporaa moTavsebuli, romlebic Senelebul cxovelmyofel 

mdgomareobaSi imyofeba da aqtiur formaSi mxolod xelsayrel garemo 

pirobebSi moxvedris Semdeg gadava.

askosporebis saxiT xdeba safuvris mier Zneli periodebis gadatana.

meiozi da Serwyma SesaZlebelia erTdroulad ganxorcieldes :

_ Tu jer meiozs aqvs adgili, miiReba 2n qromosomiani ujredebi anu 

diploidebi ;

_ Tu jer Serwymas aqvs adgili, miiReba n qromosomiani ujredebi 

anu haploidebi ;

_ Tu meiozi da Serwyma sxvadasxva dros xdeba, miiReba haplodip-

loidi safuvrebi. Serwymamde mravldeba n qromosomiani ujredebi, Ser-

wymis Semdeg ki _ 2n qromosomianebi.
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arasqesobrivi  gamravleba  dakvirtviT

arasqesobrivi gamravleba dayofiT

sqesobrivi gamravleba

kvirti

askospora

CanTa

Serwyma

Serwyma

haploidi 
safuvrebi

diploidi safuvrebi

haplodiploidi safuvrebi

Serwyma

meiozi

meiozi

meiozi

haploiduri stadia: n qromosomiani haplofazuri safuvrebi 

diploiduri stadia:  2n qromosomiani diplofazuri safuvrebi

naxati 17  safuvrebis gamravleba

CHAPTER_02.indd   91CHAPTER_02.indd   91 4/16/2004   11:49:00 AM4/16/2004   11:49:00 AM



92 enologia

1.3.2. safuvrebis garCeva

safuvrebi miekuTvneba soko Ascomycete-ebs, Basidiomycete-ebs da nam-

dvil sokoebs _ Deuteriomycete-ebs.

isini iyofa 81 gvarad, romlebSic 590 saxeobaa gaerTianebuli. meRvi-

neobaSi sainteresoa mxolod 2 ojaxis safuvrebi : Saccharomycetaceae 

sporogenuli Ascomycete-ebi da Cryptococcaceae asporogenuli Deuterio-
mycete-ebi.

didi xnis ganmavlobaSi, maTi klasifikacia mxolod botanikuri, mor-

fologiuri da bioqimiuri Tvisebebis mixedviT xdeboda. amasTan, safu-

vris gamoyofisaTvis iseTi laboratoriuli meTodebi gamoiyeneboda, 

romlebsac SeuZlia Secvalos safuvris Tvisebebi, kerZod, sporebis 

warmoqmnis unari. dRes, cocxali organizmebis zusti identifikaci-

isaTvis molekuluri struqturis analizis meTodebs iyeneben.

1.3.2.1. botanikuri niSnebi

am Tvisebebis mixedviT arCeven :

_ sporogenul safuvrebs, romelTa Soris gvxvdeba mravali jgufi : 

Saccharomyces, Hansenula, Hanseniaspora, Nadsonia…
_ da asporogenul safuvrebs, romelSic Sedis jgufebi : Rhodotorula, 

Kloeckera, Candida, Brettanomyces…

1.3.2.2. morfologiuri niSnebi

safuvrebs Semdegi morfologiuri niSnebis mixedviT arCeven :

_ ujredis formisa da zomis mixedviT. zogierTi maTgani limonis 

formis e. w. wvetiani (Kloeckera apiculata), sxvebi elifsuri (Saccharomy-
ces cerevisiae), mrgvali Tu wagrZelebuli.

_ ujredTa jgufebis mixedviT. zogierTi safuari motivtive apks 

warmoqmnis, zogi ki ileqeba.

1.3.2.3. bioqimiuri niSnebi

safuvrebis Seswavla xdeba laboratoriebSi, fiziologiuri tes-

tebis mixedviT, Semdeg maCveneblebze :

_ ra Saqrebis daduReba SeuZlia safuars : glukoza, fruqtoza erTi 

jgufisaTvis da galaqtoza sxvebisaTvis.

_ eTanolis gamosavlianoba. 1 moculobiTi procenti eTanolis war-

mosaqmnelad Kloeckera apiculata saWiroebs 21-22 gram Saqars, xolo Sac-
charomyces cerevisiae ki mxolod 16-18 grams ;

_ alkogenuri unari anu eTanolis maqsimaluri raodenoba (moc. %), 

romelic SeuZlia warmoqmnas mocemulma safuarma. rodesac, maduRari 

tkbilis simagre 5 moc.  %-s gadaaWarbebs Kloeckera apiculata wyvets 

cxovelmyofelobas. samagierod, Saccharomyces cerevisiae-s SeuZlia 

tkbili 17 moc. %-mde daaduRos ;

_ duRilis Sedegad warmoqmnili meoradi produqtebi ;

_ gamZleoba gogirdis dioqsidis mimarT. Zygosaccharomyces baillii 
metad gamZlea, xolo Kloeckera apiculata ki Zlier mgrZnobiare ;

_ sxvadasxva azotovani nivTierebebis aTvisebis unari.

1.3.2.4. molekuluri daxasaTeba

dnm-ze hibridaciiTa da polimerizaciis jaWvuri reaqciebis saSu-
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alebiT SesaZlebelia genebis Sedareba da msgavsebis dadgena. genebis 

msgavsebis mixedviT xdeba cocxali organizmebis klasifikacia, miuxe-

davad imisa, emTxveva Tu ara igi adre arsebul klasifikacias.

1.3.3. yurZnis safuarTa saxeobebi

1.3.3.1. asporogenuli safuvrebi

► KLOECKERA APICULATA

Kloeckera apiculata anu limonis formis safuari Zlier gavrcele-

bulia. igi Seadgens yurZnis tkbilSi arsebuli safuvrebis 80-90 %-s. 

misi alkogenuri unari Zlier dabalia (3_5 %), mcire raodenobiT war-

moqmnis alkoholsac (21-22 g Saqari 1 % alkoholisaTvis), warmoqmnis 

didi raodenobiT mqrolav mJavebs da eTilacetats. am Tvisebebis gamo, 

sasurvelia misi moSoreba, rac advili gasaxorcielebelia sulfita-

ciiT, radgan igi Zlier mgrZnobiarea gogirdis dioqsidis mimarT.

mis 2n formas daerqva Hanseniaspora uvarum, xolo ufro msxvili 

formebisagan ki Seiqmna calke saxeoba.

► KANDIDA STELLATA

Candida stellata igive Candida torulopsis adre torulopsis gvars miekuT-

vneboda. igi mcire zomis elifsur ujreds warmoadgens. misi alkogen-

uri unari 10-11 %-ia. Candida stellata ZiriTadad sidampliT daavadebul 

yurZenze gvxvdeba.

1.3.3.2. sporogenuli safuvrebi

► SACCHAROMYCES CEREVISIAE

Saccharomyces cerevisiae yvelaze mniSvnelovani safuaria meRvineo-

baSi, radgan igi aduRebs yurZnis tkbilis Saqrebis udides nawils. 

ujredi odnav mogrZoa (8-9 mm). misi alkogenuri unari maRalia (17 %). 

igi sakmaod kargad uZlebs gogirdis dioqsids (250 mg.l-1). warmoqmnis 

mcire raodenobiT mqrolav mJavebs da sakmaod maRali raodenobiT _ 

eTilalkohols.

am saxeobaSi gamoyofen or qvesaxeobas :

_ Saccharomyces cerevisiae, qvesaxeoba cerevisiae ;

_ Saccharomyces cerevisiae, qvesaxeoba oviformis, anu Saccharomyces 

bayanus Zveli klasifikaciiT.

► SACCHAROMYCES BAYANUS qvesaxeoba UVARUM

Saccharomyces bayanus qvesaxeoba uvarum anu, Zveli klasifikaciiT, 

Saccharomyces uvarum-s mcire mniSvneloba aqvs meRvineobaSi, radgan igi 

naklebad gvxvdeba, misi kriofili (sicivis moyvaruli) Tvisebebis gamo. 

mas vxvdebiT luaris xeobaSi (Crd. das. safrangeTi) da iseT regionebSi, 

sadac yurZeni gvian ikrifeba.

axali nomenklaturis mixedviT Saccharomyces gvars gamoeyo meRvi-

neobis TvalsazrisiT ori saintereso saxeoba :

_ Torulaspora delbrueckii Seesabameba Zvel dasaxelebas Saccharomyces 
rosei an Torulaspora rosei. igi mcire zomis (6,5X5,5 mm) momrgvalebuli 

formis safuaria 8-14 % alkogenuri unariT. misi Tavisebureba imaSi 
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mdgomareobs, rom neli tempiT gardaqmnis didi raodenobiT Saqrebs.

_ Zygosaccharomyces baillii Seesabameba Zveli dasaxeleba Saccharomyces 
acidifaciens an Saccharomyces baillii. igi wagrZelebuli formis didi ujre-

dia (10X6 mm), alkogenuri unariT daaxloebiT 10 %. igi Zlier gamZlea 

gogirdis dioqsidis mimarT (250-400 mg.l-1), amitom mas SeuZlia tkbili 

Rvinis boTlebSi duRili gamoiwvios.

1.3.4. safuvrebis ekologia

dRes cnobilia, rom alkoholur duRils umTavres SemTxvevaSi erTi 

saxeobis safuari warmarTavs Tavidan bolomde (ZiriTadad Saccharomy-
ces cerevisiae). miuxedavad imisa, rom yurZnze yvelaze gavrcelebuli 

apikulata (Kloeckera apiculata) safuvrebia, spontanuri duRilis Sem-

TxvevaSic ki Saccharomyces cerevisiae-s saxeobebi dominirebs. erTi da 

imave saxeobis safuari mravldeba marnis yvela maduRar WurWelSi da 

es SeiZleba wlebis ganmavlobaSi gagrZeldes. Tumca, es ar aris yovel 

wels erTi da igive kultura, anu spontanuri duRilis Sedegebis winas-

war gansazRvra SeuZlebelia.

1.3.5. safuvrebis metabolizmi

safuvris qimiuri Sedgeniloba, ra Tqma unda, sxvadasxvaa, misi saxe-

obisa da garemo pirobebis mixedviT. Tumca, saSualod igi Semdegi niv-

Tierebebisagan Sedgeba :

_ wyali  75 %

_ mSrali nivTiereba 25 %

 maT Soris : Saqrebi 25_40 %

  cilebi 2_5 %

  cximebi 2_5 %

  mineraluri nivTierebebi 3_40 %

mineraluri nivTierebebidan, ZiriTadad warmodgenilia fosform-

Javasa da kaliumis marilebi, romelTa Semcvelobac nacris masis Ses-

abamisad 50-60 % da 30-50 %-ia.

rogorc misi Sedgenilobidan Cans, safuars cxovelmyofelobisaTvis 

esaWireoba wyali, Saqrebi, cilebi da mineraluri nivTierebebi. yurZnis 

tkbilSi safuari yvela saWiro nivTierebas sakmarisi raodenobiT pou-

lobs.

safuvrebi, rogorc yvela cocxali organizmi, Seicavs specifikur 

katalizatorebs _ enzimebs, romlebic maTi sicocxlisaTvis saWiro 

yvela gardaqmnas asrulebs.

sakvebis asimilacia ujredis SigniT xdeba. zogierTi nivTiereba 

ujredSi difuziis Sedegad xvdeba (pasiuri transportireba osmosis 

wesis mixedviT), Tumca, umravles SemTxvevaSi _ translokaciiT (aqti-

uri transportireba). aqtiuri transportis es saxe moiTxovs energiasa 

da enzimebis msgavsi cilebis _ permeazebis arsebobas. es procesi sak-

maod rTuli, specifikuri, kontrolirebuli da regulirebulia. alko-

holuri duRilis dros heqsozebis transportireba safuvris ujredSi 

damokidebulia garemoSi asimilebadi azotovani nivTierebebis Semcv-

elobasa da safuvris mier cilebis sinTezis aqtivobaze.

grZeljaWviani nivTierebebi jer iSleba da mxolod Semdeg xdeba 
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maTi membranaSi gasvla. am nivTierebaTa hidrolizi da depolimerizacia 

SeiZleba moaxdinos rogorc yurZenSi arsebulma, aseve safuvris mier 

gamoyofilma enzimebmac.

1.3.5.1. naxSirwylebis moxmareba

safuari heterotrofuli mikroorganizmia. mas ar Seswevs unari 

awarmoos Saqrebi, rogorc amas umaRlesi mcenareebi axdens. safuarma 

igi garemodan unda aiRos, sadac xdeba misi gamravleba. rogorc yvela 

ujreds, masac SeuZlia miiRos saWiro energia Saqrebis gardaqmniT - 

sunTqviT an duRiliT. imisda mixedviT, imyofeba Tu ara safuari haer-

Tan SexebaSi, igi sxvadasxvagvarad moixmars Saqrebs.

► aerobiozSi
safuvris sunTqviT procesebSi Saqrebi mTlianad moixmareba da 

gamoiyofa naxSirorJangi, wyali da energia siTbos saxiT :

C
6
H

12
O

6
 + 6O

2
 → 6CO

2
 + 6H

2
O + 674 kkal

am dros safuari swrafad mravldeba. safuvris warmoqmnis gamosav-

lianobaa 1/4, anu yoveli 4 grami Saqris daSlisas warmoiqmneba 1 grami 

safuari.

► anaerobiozSi
uhaero pirobebSi safuari energias Saqrebis arasruli daSlis Sede-

gad warmoqmnis. am dros gamoiyofa eTanoli da naxSirorJangi :

C
6
H

12
O

6
 → 2CH

3
CH

2
OH + 2CO

2
 + 40 kkal

magram, am SemTxvevaSi safuvris gamosavlianoba mxolod 1/100, anu 

yoveli 1 grami safuvris warmosaqmnelad ixarjeba 100 grami Saqari. es 

duRilis procesia da, ra Tqma unda, yvelaze sainteresoa meRvineobis 

TvalsazrisiT.

1.3.5.2. azotovani metabolizmi

► azotis moxmareba
azoti safuvris gamravlebisaTvis aucilebeli nivTierebaa. azoto-

vani nivTierebebi safuvris SedgenilobaSi 60-70 %-s Seadgens. safuvris 

azotovani nivTierebebis maRal moTxovnilebas savsebiT akmayofilebs 

yurZenSi bunebrivad arsebuli azoti.

safuvrisaTvis yvelaze advili asaTvisebelia amoniumis ioni. mas 

safuari yovelgvari gardaqmnebis gareSe iTvisebs. igi iTvisebs aminom-

Javebsac, romlebsac amoniumis ionebTan erTad asimilirebadi azoti 

ewodeba.

didi cilovani nivTierebebis pirdapiri moxmareba safuars ar Seu-

Zlia. isini jer mcire zomis molekulebad unda daiSalos da Semdeg 

SeZlebs safuvris plazmur membranaSi SeRwevas. safuvrebs Seswevs 

egzoenzim peptinazebis warmoqmnis unari, romlebic depolimerizaciis 

am reaqciebs awarmoeben. SesaZlebelia, safuvrebi moklejaWvian poli-

peptidebsac iTvisebdnen, magram am mosazrebas zogierTi mecnieri ar 

iziarebs.

baqteriebi ver warmoqmnian peptinazebs. amiT SeiZleba aixsnas is, rom 

baqteriebi mxolod safuvris moqmedebis Semdeg mravldeba, rodesac am 

ukanasknelebma ukve daSala azotovani polimerebi.
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► azotis metabolizmi
azotis metabolizmi struqturuli metabolizmia.

safuvris ujredSi arsebobs proteolizuri aqtivoba, romelsac 

endogenuri proteazebi ganapirobebs.

safuvrebi, pirvel rigSi amoniumis ionebs moixmars da varaudoben, 

rom aminomJavebis moxmarebas safuvrebi mxolod maSin iwyebs, rodesac 

garemoSi amoniumis ionebi aRar moipoveba.

aminomJavebi an pirdapiri gziT asimilirdeba, an daSlis Semdeg. arse-

bobs maTi daSlis ori gza, romlis Sedegadac Tavisufldeba amoniumi :

_ Cn aminomJavas JangviTi dezaminacias Tan axlavs dekarbiqsilacia 

anu Cn naxSirbadiani aminomJavasagan miiReba C
n-1

 naxSirbadiani umaR-

lesi spirti, romelic Rvinis buketSi Rebulobs monawileobas.

_ meore gzaa sxvadasxva bunebis ori aminomJavas dawyvilebuli deza-

minacia Jangva-aRdgeniT.

safuvrebi darCenil naxSirbadis jaWvsac moixmaren. zogierTi ami-

nomJavas R radikali gogirdovan metabolizmSi monawileobs.

dauzianebeli yurZnis tkbili sakmarisi raodenobiT amoniumis ions 

Seicavs, Tumca, evropuli kanonmdeblobiT daSvebulia misi damatebac. 

dRes diamoniumis fosfatis gamoyenebas amoniumis sulfatis xmarebas 

amjobineben. maTi gamoyeneba mizanSewonilia mxolod iseT tkbilSi, 

romelic 140 mg.l-1-ze nakleb amoniumis ions Seicavs. Tanac, misi moq-

medeba efeqturia mxolod aeraciasTan erTad alkoholuri duRilis 

dawyebidan 3 dRis Semdeg, anu safuvrebis Zlieri gamravlebis sta-

diis bolos. Tumca, maTi damateba alkoholuri duRilis dawyebamde an 

dasawyisSic SeiZleba.

1.3.5.3. Saqrebis metabolizmi

Saqrebis metabolizmi energetikul metabolizms warmoadgens, romel-

sac alkoholuri duRilis dros aqvs adgili. reaqciebs asrulebs Ses-

abamisi specifikuri enzimebi, energiis gadamtanis rols _ ATP, xolo 

eleqtronebis gadamtanis rols _ NAD+.

safuvris mier Saqrebis moxmarebis regulireba xdeba, rogorc qimi-

uri reaqciis wonasworobis gadaxris Sesabamisad (wonasworobis gadaxras 

iwvevs gardasaqmneli nivTierebebis an metabolitebis siWarbe), aseve 

enzimTa aqtivobis Sesabamisad : heqsokinazas aqtivoba mcirdeba glu-

kozis fosfatis TandaswrebiT, romlis warmoqmnasac TviTon akatali-

zebs ; fosfofruqtokinazisa da piruvatkinazis aqtivobas ki _ didi 

raodenobiT warmoqmnili ATP-s TandaswrebiT.
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glukoza

glukoz 6 ~ fosfati

heqsokinaza

gliceraldehid ~ fosfati

fosfo piroyurZenmJavas enol forma

dehidrogenaza

piruvatkinaza

piroyurZenmJava

eTanali

eTanoli

piruvat-dekarboqsilaza

aldodehidrogenaza

fruqtoz 6 ~ fosfati

fruqtoz 1_6 ~ fosfati

dihidroqsiaceton ~ fosfati

fosfoheqsokinaza

aldolaza

trioz-izomeraza

fosfoheqso-izomeraza

alkoholuri duRilis reaqciaTa enzimebi

piroyurZenmJavas gardaqmna sxvadasxva gziT SeiZleba warimarTos. 

Tiamini xels uwyobs mis dekarboqsilaciasa da eTanalis warmoqmnas. 

koenzimi A (pantoTenis mJavas, adenozin 3P, 5P da TioeTanolalaninis 

kompleqsi) ki xels uwyobs misgan meoradi produqtebis warmoqmnas.

1.3.5.4. gogirdovani metabolizmi

zogierTi safuari da maT Soris Saccharomyces cerevisiae Seicavs 

transportis aqtiur sistemas, romelic mas saSualebas aZlevs moax-

dinos tkbilSi bunebrivad arsebuli gogirdis Semcveli nivTierebebis 

asimilacia. am metabolizmis Sedegad warmoiqmneba arasasiamovno sunis 

mqone gogirdis Semcveli aqroladi nivTierebebi. H
2
S-is warmoqmna miT 

metia, rac ufro nakleb azots Seicavs tkbili. gogirdis Semcvel mqro-

lav nivTierebebs Sorisaa agreTve meTanTioli, eTanTioli da meTion-

oli. H
2
S-is garda, romelic advilad qreba aeraciiT, sxva nivTierebebi 

Zneli mosacilebelia Rvinidan. safuvrebi umniSvnelo raodenobebiT 

SO
2
-sac warmoqmnis.

1.3.5.5. Jangbadis roli

mkacri da xangrZlivi anaeroniozi ar iZleva safuvris ganviTarebisa 

da alkoholuri duRilis Catarebis saSualebas. meRvine kargad icnobs 

aeraciis dadebiT gavlenas alkoholur duRilze. aeraciisas Jangbadi 

enzimebis moqmedebiT iboWeba da nel-nela Tavisufldeba moTxovnilebis 

Sesabamisad. mniSvnelovania ara Jangbadis gazis arseboba tkbilSi, 

aramed misi maragis odenoba. tkbili damJangveli garemo unda iyos da 

es Jangva-aRdgeniTi potencialiT gamoisaxeba.
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alkoholuri duRili mimdinareobs aramkacri anaerobiozis piro-

bebSi. tkbilSi Jangbadis maragi ixarjeba Semdegi miznebisaTvis :

_ safuvris gamravlebis dros deda ujredis gayofisas daxarjuli 

Jangbadis sakompensaciod ;

_ safuvris energetikuli Tu struqturuli metabolizmis dros 

saWiro eleqtronebis mimocvlisaTvis. aseve, safuvris plazmuri mem-

branis formis SesanarCuneblad.

erTi grami nivTierebis warmosaqmnelad safuari moixmars :

_ 4 gram Saqars aerobiozis pirobebSi ;

_ 100 gram Saqars anaerobiozis pirobebSi.

am ori cifris SedarebiT naTlad sCans Tu Saqrebis ra `ekonomias~ 

aqvs adgili Jangbadis arsebobisas maduRar garemoSi. am movlenas `pas-

teris efeqts~ uwodeben. aqedan Cans aseve, rom Saqari ara marto naxSir-

wylebis, aramed energiis wyarocaa safuvrebisaTvis. mikroorganizmebi, 

romlebic aramkacr anaerobis pirobebSic axerxeben arsebobas, aRWur-

vilia enzimTa ori sistemiT :

_ pirveli, romelic haeris arsebobis pirobebSia aqtiuri da gazuri 

Jangbadis moxmarebis saSualebas iZleva ;

_ da meore, romelic aqtiuria uhaerobisas da iyenebs qimiurad bmul 

Jangbads. NADH saWiro Jangbads glukolizis Suamavali produqtebis 

aRdgenisas moipovebs, ris gamoc glukolizi arasrulia. safuari ki 

saWiro energias meti raodenobiT Saqrebis gadamuSavebiT Rebulobs. 

anaerobiozis enzimuri sistemis amuSavebas ATP-s maRali Semcvelobac 

unda iwvevdes.

Tumca, enzimuri sistemis SerCeva mxolod Jangbadis arseboba-

ararsebobis mixedviT ar xdeba. aq moqmedebs gardasaqmneli nivTierebis 

faqtoric. Saqris dabali Semcvelobisas Jangbadis arseboba an ararse-

boba wyvets safuvris metabolizmis mimarTulebas. Saqris ufro maRali 

Semcvelobisas aeracia, piriqiT, aCqarebs eTanolis warmoqmnas da sru-

lyofils xdis alkoholur duRils, radgan Jangbadis miwodeba aumjobe-

sebs safuvrebis gamravlebasa da cxovelmyofelobas. igi xels uwyobs 

sterolisa da grZeljaWviani (C
18

) ujeri cximovani mJavebis warmoqmnas 

(oleisa da linoleis mJavebi), romlebic aumjobesebs safuvris membra-

naSi Saqrebis SeRwevas.

safuvrebisaTvis Jangbadi yvelaze sasurveli gamravlebis stadia-

Sia.

Saqrianobisa da Jangbadis gavlena alkoholur duRilze Saptalma, 

jer kidev 1819 wels aRwera.

1.4. alkoholuri duRilis dinamika

alkoholuri duRilis dinamika uamrav faqtorzea damokidebuli, 

romelTa Soris nawilis marTva meRvines SeuZlia, nawilis marTva ki 

SeuZlebelia. maduRar garemoze moqmedi faqtorebidan gare faqtorebi 

fizikuria, Sida faqtorebi ki qimiuri. arsebobs faqtorebi, romlebic 

safuvrebze moqmedebs, sxvebi _ alkoholuri duRilis siCqareze.
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1.4.1. fizikuri faqtorebi

1.4.1.1. safuvrebze moqmedi faqtorebi

► temperaturis gavlena
• sicive

5 °C-ze dabal temperaturaze safuari aRar mravldeba, Tumca igi 

yovelgvari sirTulis gareSe itans gacilebiT dabal temperaturebs 

(_200 °C), rodesac igi sporis formaSi imyofeba.

• siTbo

imisda mixedviT, mSral mdgomareobaSi imyofeba safuari Tu wyli-

anSi, sicxis mimarT misi gamZleoba sxvadasxvaa. 

wylian mdgomareobaSi : rodesac temperatura 20 °C-s miaRwevs, safu-

vris dayofa Zlier Cqardeba da 30 °C-is irgvliv igi maqsimums aRwevs. 

35 °C-is zeviT safuvris aqtivoba swrafad mcirdeba da duRili Sei-

Zleba gaCerdes. amitom, duRilis dros yvela Rone unda iqnes gamoy-

enebuli, raTa temperaturam am zRvars ar miaRwios.

safuari metad mgrZnobiarea temperaturebis mkveTri cvlilebebis 

anu Termuli Sokis mimarT, gansakuTrebiT ki ganviTarebis dasawyisSi.

mSral mdgomareobaSi safuvrebi gacilebiT ukeT uZleben maRal tem-

peraturas (5 wuTis ganmavlobaSi 115-120 °C).

t
em

pe
r

at
u

r
a

sa
f

u
vr

is
 a

qt
iv

o
ba

10°C 20°C 30°C 45°C

0 0

maqsimumi

naxati 18  safuvris aqtivoba temperaturis mixedviT

► wnevis gavlena
es fizikuri faqtori arapirdapiri gziT moqmedebs safuvris 

cxovelmyofelobaze. igi xels uSlis duRilis dros warmoqmnili nax-

SirorJangis siTxidan gasvlas. naxSirorJangi ki xels uSlis safuvris 

gamravlebas. es Tvisebaa gamoyenebuli yurZnis wvenis Senaxvis dros 

maRali wnevis (8 atmosfero) qveS. safuari kvdeba 30 atmosfero wnevaze. 

Rvinis tradiciulad dayenebisas imgvari wneva, rom safuarze moqmede-

bas hqondes adgili, ar gvxvdeba.

► mzis sxivebis gavlena
mzis ultraiisferi sxivebi uaryofiTad unda moqmedebdes safuvris 

gamravlebaze. isini baqtericiduli TvisebebiT xasiaTdeba. maTi gamo-

yeneba sakmaod delikaturia da ar aris daSvebuli Rvinis steriliza-

ciisaTvis. ultraiisferi sxivebiT damuSavebas rom Sedegebi hqondes, 
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saWiroa moqmedeba Rvinis Txel fenebze, radgan ultraiisferi sxivebi 

siTxeSi Znelad aRwevs. rac Seexeba infrawiTel sxivebs, maTi moqmedeba 

Tbur efeqts ar scdeba.

1.4.1.2. alkoholur duRilze moqmedi faqtorebi

► temperaturis gavlena
temperatura mniSvnelovnad moqmedebs reaqciis siswrafeze. misi 

moqmedeba emorCileba vant hofis kanons. rodesac temperatura ariT-

metikuli progresiiT izrdeba, reaqciis siCqare geometriuli progre-

siiT matulobs.

20 °C-dan 30 °C-mde temperaturis 1 °C-iT momatebisas safuvrebi 

10 %-iT met Saqars moixmars. anu, temperaturis 10 °C-iT matebisas duRi-

lis siCqare ormagdeba.

safuari rac Cqara muSaobs, miT naklebia Saqrebidan eTanolis gamo-

savlianoba. Tanac izrdeba dauduRari Saqrebis darCenis saSiSroeba, 

TiTqos safuari iRlebodes. alkoholuri duRili Termuli reaqciaa. 

misi temperaturis regulireba aucilebelia, raTa :

_ alkoholuri duRili kargad warimarTos ;

_ Saqrebi normalurad gardaiqmnas eTanolad ;

_ ar moxdes Rvinis daavadeba.

1.4.2. qimiuri faqtorebi

safuvrebis gamravlebasa da aqtivobaze uamravi qimiuri nivTiereba 

moqmedebs. es nivTierebebi SeiZleba :

_ bunebrivad arsebobdes tkbilSi (Saqrebi, taninebi), an Semdeg mox-

vdes iq (fungicidebi) ;

_ daematos daRvinebisas (SO
2
) ;

_ warmoiqmnas duRilis dros.

laboratoriul pirobebSi mikroorganizmebis ganviTareba Semdeg 

etapebad mimdinareobs :

_ lodinis stadia warmoadgens safuvris garemosTan Seguebis peri-

ods ;

_ gamravlebis stadia _ periods, rodesac safuari mravldeba da ika-

vebs garemos ;

_ gamravlebis Senelebis stadia _ rodesac safuvris populaciis 

mateba neldeba ;

_ stacionaruli stadia _ rodesac safuvrebis raodenoba aRar icv-

leba ;

_ klebis stadia _ rodesac safuvrebis ricxvi klebulobs.

meRvineobaSi es sqema odnav gansxvavebulia :

_ lodinis stadia sezonis dasawyisSi an rTul garemo pirobebSi 

SesaZlebelia gaxangrZlivdes. SeiZleba mas saerTod ar hqondes adgili 

xelsayreli garemo pirobebis dros an rodesac garemo gajerebulia 

aqtiuri safuvrebiT.

_ gamravlebis stadia Senelebulia. igi sxvadasxva parametrzea 

damokidebuli, romelTa nawili dadebiTad moqmedebs (gamravlebis 

xelSemwyobi faqtorebi) nawili ki uaryofiTad (gamravlebis inhibi-

torebi).
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zogierTi faqtori aCqarebs, zogierTi ki anelebs alkoholur 

duRils.

_ stacionarul stadiaSi safuvris gamravleba Senelebulia, magram 

alkoholuri duRili grZeldeba. anu, es ori movlena (duRili da safu-

vrebis gamravleba) erTmaneTze  damokidebuli ar aris. alkoholur 

duRilze gavlenas safuvris aqtivobaze moqmedi faqtorebi axdens, 

romlebsac safuvris cxovelmyofelobis faqtorebs uwodeben.

duRilis kinetika pirdapir kavSirSia safuvris ganviTarebis ciklTan, 

amitom alkoholuri duRilis srulad warmarTvisaTvis umjobesia, igi 

manam dasruldes, sanam cocxali safuvrebis ricxvi klebas daiwyebs. es 

xSiria wiTeli Rvinis dayenebisas da SedarebiT iSviaTi TeTrSi, sadac 

maduRari garemos pirobebi naklebad xelsayrelia safuvrisaTvis.

1.4.2.1. gamravlebis xelSemwyobi faqtorebi

esenia organuli nivTierebebi, romelTa mcire dozebic ki mniSvnelo-

van gavlenas axdens safuvrebze. es nivTierebebi igive rols asrulebs 

safuvrebisaTvis, rasac vitaminebi _ umaRlesi organizmebisaTvis. maT 

Sorisaa vitamini B
1
 anu Tiamini, vitamini B

2
 anu riboflavini, vitamini 

PP anu nikotamidi.

tkbilSi sakmarisi raodenobiT vitaminebia bunebrivad warmodgenili. 

Tumca cdebma uCvena, rom zogierT wels, arasakmarisi simwifisas, Tiami-

nis tkbilSi damatebam sagrZnoblad daaCqara duRilis procesi. Tanac, 

am vitaminis aqtiuri transporti ar mcirdeba misi maRali Semcvelobi-

sas, safuari mas nebismieri Semcvelobisas moixmars.

am faqtorTa Sorisaa agreTve :

_ cvilis Semadgeneli komponentebi, sterolebi da grZeljaWviani 

cximovani mJavebi, romlebic aCqarebs duRilis process ;

_ alkoholuri duRilis dros warmoiqmneba uamravi naerTi, rom-

lebic am ukanasknelis siCqareze axdens gavlenas, aCqarebs Tu anelebs 

duRilis reaqciebs (piroyurZenmJava da eTanali mcire doziT).

1.4.2.2. safuvris cxovelmyofelobis faqtorebi

sterolebi da oleanis mJava dadebiTad moqmedebs alkoholuri 

duRilis procesze. igi axangrZlivebs safuvris cxovelmyofelobis 

periods. es moqmedeba gansakuTrebiT mniSvnelovania araxelsayrel 

pirobebSi mimdinare duRilis dros, maSin, rodesac :

_ meRvineobis procesi eqstremalur pirobebSi mimdinareobs ;

_ azotovani nivTierebebis naklebobisas (magaliTad botritisian 

yurZenSi) ;

_ safuvrebis raodenobis simciris dros Zlieri dawdomis an Warbi 

raodenobiT SO
2
-is Semcvelobisas ;

_ Saqris maRali koncentraciis dros (gadamwifebuli yurZenSi).

am nivTierebaTa moqmedebas sxvadasxvagvarad xsnian. sterolebi war-

moiqmneba cximovani mJavebis metabolizmis Sedegad. isini Sedis safu-

vris plazmuri membranis SemadgenlobaSi da aregulirebs mis gamtari-

anobas.

Rvinis dayenebisas sterolis dadebiTi moqmedeba Zlierdeba duRi-

lis dasawyisSi aeraciiT remontaJis dros. am gavlenis axsna orgvarad 

SeiZleba :
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_ sterolebi iwebebs safuvrisaTvis saWiro Jangbads, romelsac 

Semdeg nel-nela aTavisuflebs ;

_ Jangbadis TandaswrebiT sterolebi aRar gardaiqmneba duRilis 

inhibitor qimiur naerTebad, rogorc es moxdeboda anaerobiozis Sem-

TxvevaSi, sadac isini cximovan mJavebad (oqtanois mJava da dekanois 

mJava) gardaiqmneba.

rogorc ukve aRiniSna, tkbilis JangbadiT gamdidreba alkoholuri 

duRilis dasawyisSi unda moxdes. SesaZlebelia sxva dadebiTi faq-

torebis damatebac, safuvris garsis fxvnilis an sxva industriuli 

preparatebis saxiT.

1.4.2.3. ganviTarebis inhibitorebi

am nivTierebebs, romlebsac antiseptikebs uwodeben, axasiaTebs 

Tviseba, xeli SeuSalos an maRali doziT sulac daxocos safuvrebi. 

misi moqmedeba sxvadasxvagvaria :

_ Slis safuvris ujreds (hidrolizis, dehidrataciis, koagulaciis 

gziT) ;

_ blokavs enzimTa qimiurad aqtiur jgufebs ;

_ gardaqmnis safuvris ganviTarebaze dadebiTad moqmed faqtorebs.

► yurZenSi bunebrivad arsebuli antiseptikebi
• Saqari

safuvris ujredis 75 %-s warmoadgens wyali. rodesac tkbilSi 75 %-

ze naklebi wyalia, masSi moxvedrili safuari osmosis gavleniT kargavs 

wyals. misi aqtivoba mcirdeba. 60-65 % Saqrianobis SemTxvevaSi alko-

holuri duRili saerTod ar iwyeba. es Tviseba gamoiyeneba tkbilis kon-

centrirebuli saxiT Senaxvis dros.

Saqris maRali, magram zemoxsenebulze naklebi Semcveloba xels 

uSlis safuvris ganviTarebas, anu anelebs alkoholuri duRilis pro-

cess. xSirad duRili Saqrebis srul daSlamde Cerdeba. adgili aqvs 

duRilis SeCerebas, rac SeiZleba sasurvelic ki iyos tkbili Rvinoebis 

warmoebisas.

• taninebi

didi raodenobiT (5g.l-1), taninebma SeiZleba SeaCeros safuvris moq-

medeba. isini ileqeba safuvris ujredis membranaze da aCerebs garemo-

sTan mimocvlis process.

► yurZenSi uneblied moxvedrili antiseptikebi
_ xandaxan alkoholuri duRilis neli mimdinareoba SeiZleba 

tkbilSi moxvedrili vazis Sesawamli nivTierebebisa da maTi gardaqmnis 

produqtebis arsebobiT iyos gamowveuli.

_ safuvris inhibitorebi SesaZlebelia vazis parazitebis mier iyos 

sinTezirebuli. botritisiani yurZeni, mwvane Tu Savi sidampliT daa-

vadebuli yurZeni uamrav aseT nivTierebas Seicavs (botriticini).

► safuvris mier duRilisas warmoqmnili antiseptikebi
alkoholuri duRilis procesSi safuvrebi maTze uaryofiTad moqmed 

mraval nivTierebas warmoqmnis. esenia eTanoli, zogierTi cximovani 

mJava (C
6
 : heqsanoilmJava, C

8
 : oqtanoilmJava, C

10
 : dekanoilmJava).
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safuvris zogierTi saxeoba aminomJavebis gogirdisagan an sakuTari 

ujredis sulfatebisagan SO
2
-s warmoqmnis. sxvebi SO

2
-is msgavs inhibi-

torebs warmoqmnian. am Tvisebas `kileri Tviseba~ ewodeba.

Saccharomyces cerevisiae-s zogierTi, e. w. kileri (Killer) anu `mkvleli~ 

Tvisebis mqone, indigenuri saxeoba asinTezirebs sxva, e. w. mgrZnobi-

are safuvrebisaTvis toqsikur cilebs. e. w. neitraluri safuvrebi am 

toqsinebs ver awarmoebs, magram verc es toqsinebi moqmedebs maTze. 

maSin, roca kileri safuvrebi mgrZnobiarea sxva kileri safuvrebis war-

moqmnil toqsinebze. es Tviseba ganpirobebulia genetikuri e. w. kileri 

faqtoris mier, risi ganmsazRvrelic mdebareobs safuvris ujredis 

birTvSi da citoplazmaSi. igive movlena yurZenze myofi sxva gvaris 

safuvrebSic SeiZleba Segvxvdes. magaliTad Candida, Hansenula, Pichia, 
Hanseniaspora...

Saccharomyces cerevisiae-s safuvrebSi sami toqsinia aRmoCenili, K
1
, 

K
2
, K

3
. tkbilisa da Rvinis pH-ze mxolod erTi maTgani, K

2
-ia aqtiuri. 

igi gansakuTrebiT gamravlebis stadiaSi myof mgrZnobiare safuvrebze 

moqmedebs. xSirad saduRar WurWelSi indigenuri safuvrebis gamravle-

bas ugulelyofeben, TiTqos safuvrebs Soris brZola ar arsebobdes. 

yovelive damokidebulia imaze, Tu ra raodenobiT iqna Setanili wminda 

kulturis safuari da ganviTarebis ra stadiaze imyofeboda indigenuri 

safuari.  yovel SemTxvevaSi, K
2
 tipis indigenuri safuvris dasaTrgu-

nad tkbili K
2
 tipis wminda kulturis safuvrebiT unda daiTesos. ar 

unda dagvaviwydes, rom alkoholur duRils yovelTvis ar warmarTavs 

meRvinis mier Setanili saxeobis safuari.

safuvris plazmur membranaze mravali nivTierebis absorbcia xdeba, 

rac Trgunavs safuars da alkoholuri duRilis bolos, am da sxva 

movlenaTa erTobliobisa da eTanolis maRali Semcvelobis gamo igi 

kvdeba.

rogorc ukve vnaxeT, eTanoli sxvadasxva saxeobis safuarze sxvadasx-

vagvarad moqmedebs. zogierTi maTganis (Kloeckera apiculata) cxovelmyof-

eloba 4 % alkoholze Cerdeba, zogierTi ki 16-17 % alkoholsac 

uZlebs.

SedarebiT dabali Semcvelobisas, eTanoli aferxebs azotovani niv-

Tierebebis asimilacias. igi alkoholuri duRilis dasawyisSive moq-

medebs da igi aZlierebs Saqrebis uaryofiT gavlenas.

► meRvinis mier damatebuli antiseptikebi
• gogirdis dioqsidi

gogirdis dioqsidis mniSvneloba meRvineobaSi Zalian didia da igi 

mxolod antiseptikuri moqmedebiT ar Semoifargleba.

misi efeqturoba erTi mxriv mikroorganizmebis bunebazea damokide-

buli da meore mxriv - garemos kondiciebze, maT Soris temperaturaze.

• sorbinis mJava

sorbinis mJava sakmaod Zlierad moqmedebs garkveul safuvrebze. es 

antiseptiki tkbili Rvinoebis Senaxvisas gamoiyeneba SezRuduli raode-

nobiT da yovelTvis SO
2
-Tan erTad.
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2. vaSlrZemJavuri duRili 

alkoholuri duRilis Semdeg xandaxan Rvino imRvreva, gamoiyofa 

naxSirorJangi, wiTeli Rvinis feri icvleba, da titrulma mJavianobam 

SeiZleba 4,5 g.l-1-iTac ki daiklos RvinomJavaze gadaangariSebiT.

mza RvinoebSi titruli mJavebis kleba XVII saukuneSi SeamCnies.

XIX saukuneSi es kleba vaSlmJavas daSliT axsnes.

XX saukuneSi daadgines baqteriebis roli vaSlmJavas daSlaSi. am 

movlenas vaSlrZemJavuri duRili uwodes, Sesabamis baqteriebs _ rZem-

Java baqteriebi.

Semdeg ki aTeulobiT weli dasWirda vaSlrZemJavuri duRilis dadeb-

iTi gavlenis aRiarebas Rvinis xarisxze.

2.1. rZemJava baqrteriebi

rZemJava baqteriebi :

_ erTujrediani mikroorganizmebia.

_ maT ujreds aqvs ormagi apki : garsi (gram dadebiTi SeRebvis) da 

citoplazmuri membrana.

_ aris prokarioti. maT birTvs ara aqvs membrana.

rZemJava baqteriebis struqtura da moqmedeba Zlier martivia. ar 

xdeba arc miozi da arc meiozi. ar warmoqmnian sporebs da ar moZraoben. 

mravldebian dayofiT.

baqteriebi zomiT ufro patarebia (0.4-2 μ), vidre safuvrebi (5-7 μ).

2.1.1. baqteriebis klasifikacia

rZemJava baqteriebis klasifikacia sakmaod rTulia, radgan saxe-

obebs Soris morfologiuri sxvaoba Zalze mcirea, xolo garemo piro-

bebis mixedviT maTi Tvisebebis cvalebadoba _ maRali. klasifikaciisT-

vis swavloben fiziologiur da bioqimiur Tvisebebs, rasac azusteben 

molekuluri Tvisebebis mixedviT. am dargSi mudmivi progresis gamo 

klasifikacia xSirad icvleba.

2.1.1.1. morfologiuri Tvisebebi

_ forma : kokebs mrgvali forma aqvT, bacilebs ki _ Cxirisa ;

_ SeRebva gramis reaqtivebiT ;

_ koloniebis warmoqmna.

zogierTi baqteria gancalkevebiT viTardeba, zogic jguf-jgufad 

2, 4 da a. S. zogierTi Zafisebrad, zogi ki _ qselis formiT.

2.1.1.2. fiziologiuri Tvisebebi

swavloben sxvadasxva nivTierebaTa SesaZlo metabolizms ;

glukozis gardaqmnis mixedviT SeiZleba ganvasxvaoT :

_ homofermenti baqteriebi, romlebic didi raodenobiT rZemJavas 

warmoqmnian ;

_ heterofermenti baqteriebi rZemJavas garda mraval sxva nivTiere-

bebsac warmoqmnian. es nivTierebebia : didi raodenobiT CO
2
, eTanoli, 

ZmarmJava, qarvamJava, manitoli.

heqsozebis gardaqmnisas baqteriebi warmoqmnian an D (_) rZemJavas 

(saxeoba Leuconostoc-is SemTxvevaSi), an L (+) rZemJavas. alkoholuri 
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105daRvinebis dros mimdinare bioqimiuri gardaqmnebi

duRilis procesSi safuvrebi D (_) rZemJavas warmoqmnis (umniSvnelo 

raodenobiT L (+) izomersac). duRilis Semdeg D (_) rZemJavas raodeno-

bis mateba Rvinis rZemJava baqteriebiT daavadebis maniSnebelia. am daa-

vadebis dasadgenad saWiroa D (_) rZemJavas enzimuri gazomva.

pentozebis daSlisas rZemJavasTan erTad yovelTvis warmoiqmneba 

ZmarmJavac.

2.1.1.3. molekuluri Tvisebebi

baqteriebis identificireba xdeba genetikuri kodis Seswavlis 

safuZvelze. erTmaneTs adareben gamosakvlevi baqteriisa da Sesadare-

beli baqteriis dnm-s. arsebobs ori meTodi : hibridaciisa polimer-

izaciis jaWvuri reaqciis meTodebi, romelTa Catarebac Zlier mcire 

moculobebzec SesaZlebelia.

yurZnisa da Rvinis rZemJava baqteriebia :

_ Pediococcus _ homofermenti koki ;

_ Leuconostoc _ heterofermenti koki ;

_ Lactobacillus _ homo- da heterofermenti bacila.

2.1.2. tkbilisa da Rvinis rZemJava baqteriebi

yurZnis tkbilSi rZemJava baqteriebis raodenoba daaxloebiT 103-104 

erTeuli koloniaa (ek) mililitrSi. raodenoba icvleba venaxis mde-

bareobisa da mosavlis wlis (wvimebi, sanitariuli mdgomareoba) mixed-

viT. yvelaze xSirad gvxvdeba :

5 dominanti saxeoba :  Lactobacillus plantarum
 Lactobacillus casei
 Lactobacillus hilgardii
 Leuconostoc masenteroides
 Pediococcus damnosus
2 SedarebiT naklebi proporciebiT : Lactobacillus brevis
  Oenococcus oeni
Oenococcus oeni mcire xnis win Leuconostoc oenos-ad iwodeboda. magram 

misi pH-is mimarT, eTanolis mimarT gamZleobisa da genetikuri kodis 

mixedviT igi axal jgufSi gadavida, sadac mxolod TviTon Sedis.

yurZnis saduRar WurWelSi moxvedramde, manqana-danadgarebTan 

Sexebisas, igi kidev ufro mdidrdeba baqteriebiT.

alkoholuri duRilis dasawyisSi, baqteriebis raodenoba izrdeba 

da 104-105 ek/ml-s aRwevs. gamravleba miT ufro Zlieria, rac maRalia 

tkbilis pH da mcirea sulfitaJi. alkoholuri duRilis dros xdeba 

baqteriebis bunebrivi SerCeva da RvinoSi rCeba mxolod eTanolisa da 

C
10

, C
12

 naxSirbadiani cximovani mJavebis gamZle baqteriebi.

alkoholuri duRilis bolos baqteriebis raodenoba erT mililitr 

RvinoSi 102-103 erTeul koloniamde mcirdeba da es raodenoba ar icv-

leba ramdenime dRis da SeiZleba Tvis ganmavlobaSi. es lodinis sta-

diaa, romlis xangrZlivobac garemos kondiciebzea damokidebuli. amis 

Semdeg iwyeba ganviTarebis stadia. am dros rZemJava baqteriebis ricxvi 

107 ek/ml-mde izrdeba. vaSlrZemJavuri duRilis warmarTvisaTvis nak-

lebi raodenobac sakmarisia, da am ukanasknelis damTavrebis Semdeg, 

sulfitaciamde baqteriebis raodenoba aRar mcirdeba. Oenococcus oeni 
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TiTqmis erTaderTi rZemJava baqteriaa, romelic RvinoSi Zlebs da vaS-

lrZemJavur duRils atarebs.

vaSlrZemJavuri duRilis Semdeg kasrebSi Senaxuli Rvino ufro mdi-

daria rZemJava baqteriebiT (103 ek/ml), vidre cisternebSi. rac naklebi 

raodenobiTaa baqteria RvinoSi, miT naklebia Rvinis daavadebis saSiS-

roeba. Oenococcus oeni naklebad rCeba RvinoSi. gvxvdeba ramdenime Lac-
tobacillus da Pediococcus. am or ukanasknel baqterias daavadebis gamom-

wvev baqteriebs miakuTvneben, miuxedavad imisa, rom pH-is maRal mniSvn-

elobebze maT vaSlrZemJavuri duRilis Catarebac SeuZliaT.

10

koloniebis
r-ba

Saccharomyces cerevisiae-s raodenoba

Oenococcus oeni-s raodenoba

Lactobacillus plantarum-s raodenoba

mikroorganizmebis  raodenoba  daRvinebis   procesSi

alkoholuri
duRili

vaSlrZemJavuri
duRili

8

10
7

10
6

10
5

10
4

10
3

10
2

10

safuvris damateba

baqteriis damateba

SO2

SO2

naxati 19  baqteriebis raodenobis cvlilebis mrudi

2.2. vaSlrZemJavuri duRilis movlena

4 naxSirbadiani, orfuZiani vaSlmJava gardaiqmneba erTfuZian, 3 nax-

Sirbadian rZemJavad. am movlenas vaSlmJavas erTi mJava funqciis dekar-

boqsilebis gziT retrogracias uwodeben.

COOH CH
2
 CHOH COOH CO

2
 + CH

3
 CHOH COOH

 L (_) vaSlmJava L (+) rZemJava

am gardaqmnas ganapirobebs baqteriebi, kokebi an bacilebi, ris gamoc 

gardaqmnas duRils uwodeben. termini `duRili~ arasworia, radgan es aTer-

muli bioqimiuri reaqcia enzimuri xasiaTisaa. moqmedebs vaSlrZemJava enzimi.

reaqcias ZiriTadad erTi saxeobis safuari, Oenococcus oeni ganapiro-

bebs, romelic vaSlmJavasTan erTad limonmJavasac Slis. es ukanaskneli 

SeiZleba bolomde daiSalos an nawilobriv, Tu Rvinos gogirdis dioq-

sidi vaSlmJavas daSlisTanave emateba. warmoiqmneba mravali nivTiereba. 
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107daRvinebis dros mimdinare bioqimiuri gardaqmnebi

ZmarmJava, aseve acetoinuri naerTebi, kerZod, diacetili, acetoini da 

butandioli. organoleptikurad diacetils karaqis gemo axasiaTebs, 

rac, mcire raodenobebiT, dadebiT gavlenas axdens Rvinis xarisxze, 

xolo didi raodenobiT ki naklad iTvleba. maTi raodenoba damokide-

bulia garemos pirobebze da rZemJava baqteriis kulturaze.

2.2.1. Rvinis Semadgenlobis cvlileba

2.2.1.1. organoleptikuri Tvisebebis gaumjobeseba

vaSlrZemJavuri duRili aumjobesebs Rvinis gemovnur Tvisebebs :

_ e. w. `mkvaxe~ simJavis mqone vaSlmJava gardaiqmneba naklebad 

agresiul rZemJavad ;

_ erTi mJava funqciis dakargvis gamo klebulobs titruli mJavi-

anoba da matulobs pH, rac Rvinos ufro arbilebs. rac Seexeba fers, 

misi intensivoba klebulobs, magram igi ufro stabiluri xdeba. am 

dezacidifikaciis Semdeg Rvino SedarebiT nakleb agresiuli, naklebad 

uxeSi, ufro rbili, moqnili, struqturiani da mdidari xdeba ;

_ cvlilebebs ganicdis surnelic, romelic naklebad cincxali11, 

magram ufro kompleqsuri da mdidaria.

meore mxriv, vaSlmJavas daSlis gamo titrulma mJavebma SesaZloa zed-

metad daiklos. aseve SesaZlebelia gaizardos mqrolavi mJavebis raode-

nobac da warmoiqmnas arc Tu ise sasurveli aromatuli nivTierebebi.

vaSlrZemJavuri duRilis Catareba ar aris sasurveli yvela saxis 

RvinisaTvis. yvelaferi damokidebulia TviT Rvinoze da duRilis Cat-

arebis pirobebze.

rZemJava baqteriebma SeiZleba gardaqmnas :

_ Saqrebi, Tu Rvino maT Seicavs ;

_ limonmJava ;

_ Rvinis ZiriTadi komponentebi : glicerini, RvinomJava...

cudad Catarebulma vaSlrZemJavurma duRilma SeiZleba Rvinis daa-

vadeba gamoiwvios.

arsebobs orgvari vaSlrZemJavuri duRili :

_ wminda vaSlrZemJavuri duRilis dros gardaiqmneba mxolod vaS-

lmJava da limonmJava ;

_ Sereuli vaSlrZemJavuri duRilis dros vaSlrZemJavasTan 

erTad iSleba sxva nivTierebebic, kerZod, Saqrebi.

rZemJava baqteriebi yovel nivTierebas garkveul pH-ze gardaqm-

nis. am pH-ebs zRvruli pH ewodeba. zRvruli pH warmoadgens pH-s 

romlis zeviTac SeiZleba Sesabamisi nivTierebis gardaqmna. yoveli 

saxeobis baqteriisaTvis arsebobs vaSlmJavis zRvruli pH, romelic 

Saqrebis zRvrul pH-ze naklebia.

rZemJava baqteriis unari, awarmoos vaSlrZemJavuri duRili, 

damokidebulia :

_ mis zRvrul pH-ze Rvinis pH-Tan SedarebiT ;

_ mJavisa da Saqrebis zRvrul pH-ebs Soris sxvaobaze.

11 fraîche (fr.), fresh (ing.)
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zogierTi heterofermenti koki wminda vaSlrZemJavur duRils 

awarmoebs da miT ukeTesad, rac metia vaSlmJavisa da Saqrebis zRvrul 

pH-ebs Soris sxvaoba.

2.2.1.2. Rvinis biologiuri mdgradoba

vaSlrZemJavuri duRili momentalurad ar xdeba. RvinoSi arsebuli 

baqteriebi mxolod maTTvis xelsayreli pirobebis dadgomis Semdeg 

iwyebs moqmedebas. duRili SesaZloa alkoholuri duRilis momdevno 

wlebSi ganaxldes, gansakuTrebiT maSin, rodesac ar xdeba Rvinis tem-

peraturis regulireba. Zvel droSi meRvineebi am movlenas gazafxulis 

siTbos dadgomisas amCnevdnen da mas `Rvinis muSaobas~ uwodebdnen.

SesaZloa vaSlrZemJavuri duRili vaSlmJavas Semcvel Camosxmul 

RvinoSic daiwyos. safuvrebisagan gansxvavebiT, romlebic Saqrebis 

gardaqmnis damTavrebisTanave qreba, rZemJava baqteriebi vaSlmJavas 

daSlis Semdegac rCeba RvinoSi.

meRvinem, romelsac vaSlrZemJavuri duRilis Catareba surs, 

yvelaferi unda gaakeTos imisaTvis, rom igi alkoholuri duRilis 

Semdeg, rac SeiZleba Cqara daiwyos. am dros :

_ mas SeuZlia ukeT akontrolos da marTos duRilis procesi ;

_ igi duRilis damTavrebisTanave Caatarebs sulfitacias saWiro 

dozebiT da amiT SeaCerebs yovelgvar arasasurvel mikrobiologiur 

gardaqmnebs RvinoSi.

vaSlrZemJavuri duRili aTermuli reaqciaa, amitom baqteriebi 

saWiro energiis misaRebad mcire raodenobiT Saqrebs wminda vaSl-

rZemJavuri duRilis drosac Slis, rac mcire raodenobiT ZmarmJavas 

warmoqmnis.

meRvinis mizania :

_ rac SeiZleba bolomde miiyvanos alkoholuri duRili (umciresi 

raodenobiT darCenili Saqrebic ki savsebiT sakmarisia baqteriebis 

metabolizmisaTvis) ;

_ rac SeiZleba swrafad Caataros vaSlrZemJavuri duRilis pro-

cesi, raTa Semdeg droze SeZlos Tavisufali gogirdis dioqsidis 

koreqtuli dozebiT Rvinis stabilizacia.

limonmJavis daSlasac Seaqvs Tavisi wvlili Rvinis stabiluro-

baSi.

2.2.2. RvinoSi rZemJava baqteriebis ganviTarebaze 

moqmedi faqtorebi

enzimuri reaqciis, vaSlrZemJavuri duRilis warmarTva damokide-

bulia rZemJava baqteriis saxeobasa da kulturaze, aseve maT ricxvze 

maduRar garemoSi. yovelive amas ki garemos kondiciebi gansazRvravs.

sakvebi nivTierebebis garda gasaTvaliswinebelia sxva faqtorebic, 

kerZod, temperatura da pH. maT da sxva parametrebs SeuZlia Seanelos 

an, piriqiT, gaaumjobesos duRilis procesi.

2.2.2.1. sakvebi nivTierebebi

rZemJava baqteriebi metabolizmisaTvis saWiroebs sxvadasxva niv-

CHAPTER_02.indd   108CHAPTER_02.indd   108 4/16/2004   11:49:02 AM4/16/2004   11:49:02 AM



109daRvinebis dros mimdinare bioqimiuri gardaqmnebi

Tierebebs, romlebsac isini maduRari garemodan Rebulobs :

_ naxSirbads ZiriTadad Saqrebis saxiT Rebulobs. pirvel rigSi 

fruqtozis da glukozis, aseve manozis, galaqtozis, arabinozis, qsi-

lozisa da ribozisagan ;

_ azotovan nivTierebebs ZiriTadad aminomJavebis saxiT iRebs. am 

aminomJavebs an yurZeni Seicavs bunebrivad, an gamoiyofa safuvrebis 

avtolizis Sedegad ;

_ mineralur nivTierebebs.

baqteriebi saWiroebs energias, romelsac igi Saqrebis (heqsozebis da 

pentozebis), aseve organuli da aminomJavebis gardaqmniT Rebulobs.

alkoholuri duRilis Semdeg Rvino sakmarisi raodenobiT Seicavs 

rZemJava baqteriebis ganviTarebisaTvis saWiro yvela nivTierebas.

2.2.2.2. fizikur-qimiuri faqtorebi

► pH

pH mniSvnelovan gavlenas axdens rZemJava baqteriebis ganviTare-

baze :

_ mis mniSvnelobazea damokidebuli, Tu ra saxeobis baqteria ganvi-

Tardeba ;

_ ra siCqariT gamravldeba baqteria ;

_ ra saxis nivTierebaTa metabolizms moaxdens igi.

pH 2,9-dan 3,3-mde rZemJava baqteriebi nela mravldeba. ufro zeviT 

ki gamravlebis siCqare miT ufro metia, rac metia pH-is mniSvneloba. 

igive SeiZleba iTqvas vaSlrZemJavuri duRilis siCqareze. maRali pH-is 

mqone RvinoebSi baqteriebi ukeT Zlebs RvinoSi, rac SemdgomSi Rvinis 

daavadebis mizezic SeiZleba gaxdes.

► temperatura
garemos temperatura gavlenas axdens :

_ baqteriebis ganviTarebis siCqareze

_ qimiuri reaqciebis siCqareze

optimaluri temperatura daaxloebiT 20 °C-ia. ufro dabal an maRal 

temperaturebze baqteriebis gamravlebisa da reaqciebis siCqare mcird-

eba. 15 °C-is qveviT baqteriebis ganviTareba Zlier Zneldeba, magram, Tu 

duRili ukve dawyebulia, igi SeiZleba ufro dabal temperaturazec 

gagrZeldes. Tumca SedarebiT nela. maRal temperaturaze duRilma 

SeiZleba Rvinis mqrolavi mJavebis momateba gamoiwvios.

► sxva faqtorebi
• SO2

gogirdis dioqsidi moqmedebs baqteriebis gamravlebis siCqareze. 

misi moqmedeba damokidebulia Rvinis pH-sa da TviT baqteriis kultur-

aze. safuvrebisagan gansxvavebiT, baqteriebze moqmedebs rogorc Tavi-

sufali, aseve bmuli gogirdis dioqsidi.

• aeracia

aeraciis gavlena damokidebulia baqteriis saxeobaze. aeraciam Sei-

Zleba gaaZlieros rZemJava baqteriebis gamravlebis procesi.

• eTanoli
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rZemJava baqteriebi gvaris, saxeobisa da kulturis mixedviT met-nak-

lebad mgrZnobiarea eTanolis mimarT. Oenococcus oeni Znelad viTardeba 

14 %-ze  meti alkoholis Semcvelobisas.

• fenoluri naerTebi

fenoluri naerTebis roli baqteriebze jer kidev sakamaToa. Tumca 

vaSlrZemJavuri duRili axal kasrebSi SedarebiT Znelad mimdinareobs.

• cximovani mJavebi

safuvrebis mier alkoholuri duRilis dros warmoqmnili zogierTi 

cximovani mJava baqteriis inhibitoris rols asrulebs. amiT SeiZleba 

aixsnas rZemJava baqteriebis raodenobis kleba alkoholuri duRilis 

dasawyisSi.

• baqteriofagi

rZemJava baqteriebs SeiZleba baqteriofagmac SeuSalos xeli, rac 

aZnelebs da axangrZlivebs vaSlrZemJavur duRils.

2.3. vaSlrZemJavuri duRili RvinoebSi

Rvinis gemovnuri Tvisebebis gaumjobesebis mizniT, vaSlrZemJavuri 

duRili ZiriTadad wiTel Rvinoebs utardebaT. SedarebiT iSviaTad ki 

- TeTr mSral saZvelo Rvinoebsa da TeTr mSral maRalmJavian Rvinoebs. 

TeTr da vardisfer, mSral swrafi moxmarebis RvinoebSi, romelTac 

axasiaTebs xalisiani aromatebi da xilis tonebi, es procesi ar aris 

sasurveli.

vaSlrZemJavuri duRili aseve ar aris sasurveli naxevrad mSral da 

naxevrad tkbil RvinoebSi. radgan igi rZemJava baqteriebiT daavade-

baSi SeiZleba gadaizardos. Tumca, aseT RvinoebSi, gogirdis dioqsidis 

maRali dozebis gamo, es duRili praqtikulad SeuZlebelia.

duRili sakmaod xSiria cqrila RvinoebSi maTi biologiuri gam-

dgradebis mizniT.

vaSlrZemJavuri duRili Rvinis dayeneba-Senaxvis nebismier momentSi 

SeiZleba daiwyos, imisda miuxedavad, imarTeba Tu ara igi meRvinis mier.

rodesac duRilis Catarebaa dagegmili, umjobesia igi alkoholuri 

duRilis damTavrebisTanave daiwyos. am dros yvelaferi unda gakeTdes 

imisaTvis, rom garemoSi Oenococcus oeni ganviTardes da duRilic man 

warmarTos, kerZod :

_ yurZnisa da tkbilis sulfitacia unda ganxorcieldes zomis far-

glebSi. alkoholuri duRilis damTavrebis Semdeg Rvinos gogirdis 

dioqsidi ar unda daematos, garda dazianebuli yurZnis SemTxvevisa, 

rodesac RvinoSi aqtiuria enzimi lakaza ;

_ wiTeli Rvinis WaWidan moxsnisas igi ar unda gacivdes. tempera-

tura 20 °C-is irgvliv unda iyos daregulirebuli. am dros sasurvelia 

Rvinis msubuqi aeracia.

_ maRalmJavian RvinoebSi, romelTa pH-ic 3,2-ze naklebia, saWiroa mJa-

vianobis daweva qimiuri gziT, ra Tqma unda, kanoniT daSvebuli normebis 

farglebSi. 0,5 grami CaCO
3
-is damateba erT litr RvinoSi, rogorc wesi, 

savsebiT sakmarisia pH-is sasurvel mniSvnelobamde dasawevad.

duRilis dawyebis zedmetad gaWianureba imis maCvenebelia, rom 

ar aris Seqmnili baqteriis ganviTarebisaTvis saWiro pirobebi da 

maTi ricxvi ar izrdeba. am SemTxvevaSi sasurvelia RvinoSi rZemJava 
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baqteriebis damateba. aRsaniSnavia, rom higienuri pirobebis zedme-

tad dacva (rac araviTar SemTxvevaSi ar warmoadgens nakls) amcirebs 

baqteriebis spontanuri ganviTarebis Sanss.

rZemJava baqteriebis daTesvis ramdenime meTodi arsebobs :

_ dasaTes Rvinos emateba axali vaSlrZemJavur duRildamTavrebuli, 

jer kidev gogirdis dioqsiddaumatebeli Rvino, romlis mqrolavi mJa-

vebis raodenoba naklebia 0,60 g.l-1. damatebuli Rvino raodenobrivad 

minimum 30 %-s mainc unda Seadgendes.

_ RvinoSi emateba axlad vaSlrZemJavur duRilgamovlili Rvinis 

wminda, arasulfitirebuli leqi. kanoniT daSvebulia 5 %-mde leqis 

damateba, magram praqtikaSi naklebi dozac sakmarisia.

_ dasaduRebel Rvinos emateba karbonuli maceraciis meTodiT 

daduRebuli Rvino 5-10 %-is odenobiT. es mxolod im regionebSia Sesa-

Zlebeli, sadac karbonuli maceraciis meTods iyeneben.

bolo xanebSi bazarze gamoCnda industriuli wesiT damzadebuli 

rZemJava baqteriebi, umTavresad Oenococcus oeni. am baqteriebis Rvin-

oSi daTesva yovelTvis sasurvel Sedegebs ar iZleva, masze uaryofiTad 

moqmedi mravali parametris gamo. bazarze ori saxis industriuli baq-

teria arsebobs :

_ pirveli saWiroebs reaqtivaciis periods. aucilebelia Rvinos 

ukve aqtivirebul mdgomareobaSi myofi da Rvinis kondiciebs Seguebuli 

baqteria daematos. amisaTvis iReben yurZnis wvens an gazavebul Rvinos, 

romlis pH-ic mihyavT 4,5-mde, umateben safuvris garss, aTboben 25 °C-

ze da ayovneben 48-72 saaTis ganmavlobaSi. reaqtivaciis periodi miznad 

isaxavs ukeT moxdes baqteriebis Segueba Rvinis kondiciebTan da Sem-

cirdes maTi danakargebi.

_ meore saxis baqteria pirdapir iTeseba RvinoSi. igi ar saWiroebs 

reaqtivacias da misi gamoyeneba gacilebiT praqtikulia. daTesva, 

rogorc safuvrebis SemTxvevaSi, remontaJis (darevis) dros xdeba. 

sasurveli Sedegi damokidebulia garemos kondiciebze (pH da tempera-

tura) da baqteriebis ricxvze. aucilebelia baqteriebis rekomendebuli 

doziT Setana.

wiTel RvinoebSi vaSlrZemJavuri duRili 2-3 dReSi SeiZleba daiwyos 

da 2 kviraSi damTavrdes. TeTr RvinoebSi igi SedarebiT rTuli gansax-

orcielebelia da ufro xangrZlivadac mimdinareobs.

meRvineobis zogierT regionSi Oenococcus oeni-is baqteriebs alko-

holuri duRilis dasawyisSive umateben. es meTodi sakmaod sariskoa, 

radgan alkoholuri duRilis Senelebis an SeCerebis SemTxvevaSi Sesa-

Zlebelia, Rvino rZemJava baqteriebiT daavaddes da sagrZnoblad moima-

tos mqrolavi mJavebis raodenobam.

aseve arsebobs homofermentuli baqteria Lactobacillus plantarum-is 

damatebis praqtika arasulfitirebul tkbilsa da durdoze. am dros 

vaSlrZemJavuri duRili alkoholur duRilamde xorcieldeba da vaS-

lmJava mxolod nawilobriv iSleba. es meTodi gankuTvnilia swrafi 

moxmarebis, ZiriTadad TeTri, zedmetad maRalmJaviani RvinoebisaTvis, 

romlebSic surT jiSuri da duRilis aromatebis SenarCuneba.

 Tu lodinis stadia zedmetad gaWianurda da baqteriebis xelovnuri 

damateba ar aris dagegmili, umjobesia gazafxulamde dacda. zamTarSi, 
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sicivis gavleniT gamoileqeba Rvinis qva da Semcirdeba mJavianoba. xolo 

gazafxulze, temperaturis momatebasTan erTad duRili bunebrivad 

daiwyeba. gazafxulamde Rvino sigrileSi unda inaxebodes. sasurvelia 

misi leqidan moxsna, leqis tonebis warmoqmnis Tavidan asacileblad da 

msubuqi sulfitacia, Rvinis daJangvisa da daZmarebisagan dasacavad.

wiTeli Rvinis dayenebisas yurZnis daWyletis gareSe (karbonuli 

maceracia, boJoles meTodi) saWiroa, piriqiT, vaSlrZemJavuri duRi-

lis mogvianebiT dawyeba. amisaTvis daSvebulia RvinoSi qaTmis kver-

cxis cilidan miRebuli enzimis, lizozimis damateba. lizozimi momen-

talurad aCerebs rZemJava baqteriebis moqmedebas. am enzimis aqtivoba 

swrafad neldeba da alkoholis moqmedebiT ileqeba, ris Semdegac 

baqteriebi Cveulebriv agrZelebs cxovelmyofelobas. lizozimis gamo-

yenebis maqsimaluri daSvebuli dozaa 500 mg.l-1.

xandaxan vaSlrZemJavuri duRili alkoholuri duRilis dasrule-

bamde iwyeba, Tu es ukanaskneli neldeba, an sulac Cerdeba. am dros 

Cndeba Rvinis rZemJava baqteriebiT daavadebis saSiSroeba. Tu Rvinis 

pH dabalia, SesaZlebelia jer vaSlrZemJavuri duRili damTavrdes da 

Semdeg dasruldes alkoholuri duRili. an SesaZlebelia msubuqi sul-

fitacia (WaWidan moxsnasTan erTad wiTeli Rvinis SemTxvevaSi), rac 

vaSlrZemJavur duRils SeaCerebs da igi alkoholuri duRilis Semdeg 

TavisiT dasruldeba.

nebismier SemTxvevaSi aucilebelia vaSlmJavas daSlis laboratori-

uli miyola qaRaldis qromatografiis meTodiT. duRilis dasasruls 

SesaZlebelia enzimuri meTodis gamoyenebac, raTa Semowmdes vaSlmJavas 

srulyofili daSla.

duRilisas saWiroa mqrolavi mJavebis raodenobis kontroli. reko-

mendebulia kviraSi ori analizis Catareba. kasrebis SemTxvevaSi, mcire 

raodenobiT Rvinos 10-15 kasridan iReben da aerTianeben erT sinjad. 

vaSlmJavas daSlis damTavrebisTanave xdeba Rvinis sulfitacia doziT 

30-dan 60 miligramamde litrSi, rasac Tan sdevs leqidan moxsna. Tu, ra 

Tqma unda, leqze davargeba ar aris dagegmili.

vaSlrZemJavuri duRili meRvineobis erT-erTi umniSvnelovanesi 

etapia. misi warmarTva bevr sirTulesTan aris dakavSirebuli. dRes mec-

nierebi muSaoben genebis klonirebaze da im genebis gamokvlevaze, rom-

lebic vaSlrZemJavur enzims awarmoebs. dagegmilia am genebis fiqsireba 

Saccharomyces-is gvaris safuvrebze, raTa man erTdroulad SeZlos vaS-

lrZemJavuri duRilisa da alkoholuri duRilis Catareba.
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higiena da garemo

1. higiena

yurZnis krefiT dawyebuli, boTlSi CasxmiT damTavrebuli Rvinis 

mwarmoebelma yvela Rone unda ixmaros, raTa SeinarCunos Rvinis poten-

ciuri xarisxi. yurZeni iqneba, tkbili Tu Rvino, arc erT momentSi ar 

unda dauSvas misi daavadeba, zadis, arasasiamovno gemos warmoqmna Tu 

momxmareblisaTvis saSiSi nivTierebebisa da mikroorganizmebis gaCena.

safrangeTSi saukunis dasawyisidan moyolebuli, gansakuTrebiT ki 

1968 wlidan, sakanonmdeblo organoebma momxmareblis janmrTelobis 

dacvis mizniT miiRes mTeli rigi kanonebi da normatiuli aqtebi. dRes 

kanoni iTxovs :

_ aucileblad iqnes mocilebuli warmoebaSi yovelgvari WuWyi da da 

paTogenuri mikroorganizmebis budeebi.

_ gamoyenebuli unda iqnes mxolod inertuli WurWeli, romelic ar 

dascems Rvinis xarisxs, ar SesZens mas arasasiamovno gemos da ar gaamdi-

drebs mas janmrTelobisaTvis mavne nivTierebebiT.

_ kvebis produqtebTan uSualo SexebaSi myofi zedapirebi unda 

gairecxos sasmeli wyliT an, umjobesia, wylis orTqliT. amis Semdeg 

igi unda gaivlos, dawdes, gaSres, magram araviTar SemTxvevaSi ar unda 

gamSraldes. arsebobs kvebis mrewvelobaSi daSvebuli detergenti da 

sadenzinfeqcio sarecxi saSualebebis sia.

meRvineobaSi, iseve rogorc saerTod kvebis mrewvelobaSi, rac ufro 

axloa produqcia saboloo saxesTan, miT ufro mkacrdeba moTxovnebi 

higienis mimarT :

_ WurWlis zedapirze WuWyis mocileba sisufTavis elementaruli 

wesia. WurWeli jer wyliT irecxeba, raTa moscildes miwisa Tu yurZnis 

narCenebi. Semdeg gamoiyeneba sarecxi saSualebebi da jagrisi, raTa sab-

olood moscildes Camjdari WuWyi da masze mavne mikroflora ar ganvi-

Tardes. recxvis Semdeg aucilebelia wylis gavleba.

_ higienis ufro mkacri moTxovnebisas, zemoaRniSnul procesebs 

emateba erTi dezinfeqcia da gavleba wyliT.

zogierT SemTxvevaSi usafrTxoebis gasaZliereblad adgenen mik-
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roorganizmebis garkveul zRvrul raodenobas, romlis zeviTac dez-

infeqciis procesi meordeba manam, sanam ar miiRweva sasurveli Sedegi.

aRsaniSnavia, rom recxvis zemoxsenebuli procesi : winaswari gavleba, 

recxva, gavleba, dezinfeqcia, gavleba da sisufTavis kontroli dadebiT 

Sedegebs mxolod sufTa garemoSi, sufTad muSaobis dros iZleva.

evrogaerTianebis 1993 wlis 19 ivnisis dadgenileba kvebis poduqtebis 

warmoebis higienas ganmartavs, rogorc `kvebis produqtebis usafrTxoe-

bisa da momxmareblis janmrTelobis dacvis mizniT ganxorcielebul 

yvala saSualebas~. frangul kanonmdeblobaSi ki (1997 wlis 28 maisis dad-

genileba) naTqvamia, rom kvebis produqtebis usafrTxoebaze pasuxismge-

belia sawarmo, romelmac unda daamtkicos, rom aqvs unari, marTos igi.

higienis programis efeqturoba damokidebulia gasatarebeli opera-

ciebis, Sesabamisi sarecxi saSualebebis SerCevaze da operaciebis Sems-

ruleblis kompetenturobaze.

kanoni iTxovs, rom mizani iqnes dadgenili da miRweuli.

1.1. RonisZiebebi

higienis dacvis RonisZiebebis gatareba saWiroa rTvelis dasawyisSi, 

misi mimdinareobisas da dasasruls. Tu ra saSualebebi unda iqnes gamo-

yenebuli, damokidebulia WurWlisa da danadgaris saxeze.

1.1.1. saduRari da Sesanaxi WurWeli

yurZeni, tkbili Tu Rvino, iseve rogorc kvebis yvela produqti, 

unda moTavsdes mxolod fiziko-qimiuri zemoqmedebis mimarT gamZle 

da gemovnuri TvalsazrisiT inertul WurWelSi.

WurWeli sxvadasxva masalisagan mzaddeba. esenia : xe, betoni, foladi 

da poliesteri.

1.1.1.1. xis WurWeli

xe Rvinis WurWlis erT-erTi uZvelesi masalaa.

mniSvnelovania, rom xis WurWeli arasdros ar darCes carieli. 

winaaRmdeg SemTxvevaSi igi Sreba da kargavs hermetulobas. am SemTx-

vevaSi aucilebelia xmarebamde misi wyliT Sevseba, raTa xe gajirjvdes. 

amasTan, cariel WurWelSi SeiZleba mikroorganizmebi ganviTardes, 

daaavados SemdgomSi Casxmuli Rvino da dasces misi organoleptikuri 

xarisxi. xis WurWeli siTbos cudi gamtaria, rac aZnelebs alkoholuri 

duRilis dros temperaturis regulirebas.

xis WurWeli Zneli mosavlelia, ris gamoc mis xmarebas bevrma meRvinem 

Tavi gaaneba. Tumca xis WurWlis gamoyeneba tradiciulad grZeldeba, da 

miuxedavad misi maRali fasisa, ufro farTovdeba. igi Zalian karg Sedegebs 

iZleva wiTeli saZvelo Rvinoebis dayenebisas. am RvinoebisaTvis saduRar 

WurWels konusur formas aZleven, rac aumjobesebs maceraciis process 

da maRal temperaturas igi alkoholuri duRilis Semdegac inarCunebs.

1.1.1.2. betonis WurWeli

betonis WurWlis zedapiri pirdapir kontaqtSi ar unda imyofe-

bodes RvinosTan, radgan es ukanaskneli reaqciaSi Sedis cementTan da 

masSi arasasurveli nivTierebebi ixsneba. amitom aucilebelia kedlebis 
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RvinomJaviT damuSaveba, rac yovelwliurad unda ganmeordes. mikroor-

ganizmebisa da obis sunis gaCenis saSiSroeba mainc didia, amitom Rvi-

nomJaviT damuSavebas WurWlis Sida kedlebis neitraluri (epoqsiduri) 

saRebaviT dafarvas amjobineben.

betoni, marTalia, xeze ukeT atarebs siTbos, magram alkoholuri duRi-

lis dros temperaturis regulireba mainc gaZnelebulia. gansakuTrebiT 

maSin, rodesac WurWeli erTimeorezea Sewyobili. betonis WurWels 

umTavresad wiTeli Rvinis saduRrad da Rvinis Sesanaxad iyeneben.

1.1.1.3. foladis WurWeli

mominanqrebuli foladis WurWeli siTbos kargi gamtaria. uJangavi 

foladis WurWeli, marTalia, masze gacilebiT Zviria, magram ukeTesi-

caa mravali mizezis gamo :

_ advili mosavleli da gasarecxia, rogorc Sida, aseve gare mxridanac.

_ Rvinis temperaturis regulireba SesaZlebelia rogorc garedan 

wylis misxurebiT, aseve perangebSi wylis an sicivis agentis gatarebiT.

_ uJangavi foladis WurWeli absoluturad hermetulia. Tumca her-

metuloba xandaxan naklsac warmoadgens da zogierTi Rvino Senaxvisas 

mogudul suns iRebs.

uJangavi foladis xarisxi Rvinis mixedviT unda SeirCes. sinji 304 

gamoiyeneba wiTeli RvinisaTvis. sinji 316 molibdenis Semcvelobis gamo 

ukeT uZlebs simJavis, eTanolisa da SO
2
-is korozias, amitom misi gamoy-

eneba umjobesia TeTri RvinoebisaTvis. AISI-standartis 304 da 306 sinjebi 

Seesabameba AFNOR-is standartebis Z6CN 18.09 da Z6CND 17.11 sinjebs.

1.1.1.4. minisboWkoiani poliesteri

poliesteris WurWeli sxvebTan SedarebiT iafia, magram sakmaod 

delikaturi saxmari. mas mravali uaryofiTi Tviseba axasiaTebs _ meqa-

nikurad aramtkicea, RvinoSi gascems stirens da atarebs Jangbads. igi 

umTavresad Rvinis mcire xniT Sesanaxad gamoiyeneba.

1.1.2. marnisa da sardafis higiena

maranSi minimumamde unda iyos dayvanili gasarecxad miuwvdomeli da 

wylis dagubebis adgilebi.

iataki da sakanalizacio arxi sakmarisad unda iyos daxrili. sakanal-

izacio arxebSi unda Semcirdes miwiqveSa gayvanilobebi, mkveTri mosax-

vevebi da wylis dagrovebis adgilebi. aseve ar aris rekomendebuli yurZ-

nis gadasamuSavebeli manqanebis sardafSi, Rrma adgilze moTavseba.

WurWels Rvinis qva yoveli sezonis Semdeg unda moscildes. uJan-

gavi foladis cisternebSi es operacia Rvinis yoveli gatarebis Semdeg 

xdeba. am cisternebSi, miuxedavad maTi inertulobisa, ar SeiZleba 

qloris Semcveli nivTierebebis gamoyeneba.

betonis rezervuarebs yovelwliurad unda moscildes Rvinis qva 

da RvinomJavas axali fena gadaesvas, rogorc es axali betonis rezer-

vuarebis SemTxvevaSi xdeba :

_ rezervuaris Sida kedlebze Rvinis qvis mocilebas detartraJi 

ewodeba. detartraJisaTvis iyeneben mbrunav safrqvevs, safrqvev bur-

Tulas an ubralo safrqvevs, romlis saSualebiTac xdeba kaustikuri 

sodis maRali wneviT misxureba kedlis zedapirze. detartraJis Semdeg 
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xdeba dezinfeqcia da wylis gamovleba ;

_ Rvinis mJavas gadasma sam fenad xdeba 25 %-iani xsnariT da sam-sami 

dRis intervaliT. Rvinis mJavas gadasmisas betonis rezervuaris kedle-

bze warmoiqmneba kalciumis tartratis neitraluri marili, romelic 

damcav fenas qmnis.

Signidan mopirkeTebuli an epoqsiduri saRebaviT daculi beto-

nis rezervuarebis, aseve mominanqrebuli cisternebis (minanqari, mina, 

rezini) garecxva frTxilad unda moxdes, raTa ar daziandes damcavi 

fena Termuli Tu meqanikuri mizeziT. Tanac xSirad unda gadamowmdes 

am fenis simrTele.

dRes xSirad gvxdeba plastmasis WurWeli, romlis recxvac sakmaod 

iolia.

kargad movlili xis WurWelic sakmaod neitraluria. misi recxva da 

dezinfeqcia Tbili wyliT an wylis orTqliT, Semdeg ki gogirdis dioqsi-

dis daboleba sruliad sakmarisia. qimiuri sarecxi saSualebebi xis Wur-

WelSi naklebad gamoiyeneba, radgan xe foriania da igi Znelad scildeba.

gansakuTrebuli yuradReba unda mieqces iseT Znelad gasarecx adg-

ilebs, rogorebicaa : cisternaSi siTxis donis maCveneblebi, karebi, 

Tavsaxurebi, sadegustacio onkanebi...

1.1.3. higienis TvalsazrisiT mniSvnelovani wertilebi

rTvlis dawyebamde unda gadamowmdes da gairecxos yurZnis sakrefi 

da gadasamuSavebeli danadgarebi, tumboebi da xazebi. yoveli xmarebis 

Semdeg ki dauyovnebliv gairecxos wyliT.

yuradReba unda mieqces rezinis Slangebs, romlebic yoveli xmarebis 

Semdeg unda gairecxos wyliT da imgvarad moTavsdes, rom masSi wyali 

ar dagrovdes.

igive moTxovnebia gasaTvaliswinebeli Rvinis Senaxva-davargebisas. 

regularulad unda gairecxos tumboebi, Slangebi, avzebi, Semdeg ki 

moxdes maTi dezinfeqcia sadezinfeqcio xsnaris gatarebiT. dezinfeq-

ciisas wreSi Cabmuli Slangebi erTi diametrisa unda iyos, raTa didi 

diametris Slangis zeda mxare mSrali ar darCes. regularulad unda 

daiSalos da gairecxos onkanebic.

gansakuTrebuli sifrTxilea saWiro Rvinis boTlebSi Camosxmisas. 

higienis programa exeba Rvinis gadasatumb xazebs, manqana-danadgarebs, 

damxmare masalebs da aseve Camosxmis Senobis garemosa da momsaxure 

personalis higienas.

ar aris rekomendebuli Camosxmis msvlelobis SeCereba sxvadasxva 

mizezis gamo. Camosxmis dawyebamde da dasasruls jer wyliT, Semdeg ki mdu-

Rare wyliT an wylis orTqliT unda gairecxos sarisko wertilebi : avzi, 

Camosasxmeli niskarti, dasacobi manqanis momWeri da damcobi Zelaki.

1.2. sarecxi da sadezinfeqcio saSualebebi

Zliermoqmedi, WurWlis mimarT inertuli, janmrTelobisaTvis 

usafrTxo universaluri sarecxi saSualeba ar arsebobs, radgan :

_ WuWyis wyaro da misi qimiuri buneba sxvadasxva SeiZleba iyos. 

magaliTad : organuli, mineraluri, pirveladi nedleulis narCeni 

nawilakebi, manqanebisa da damxmare masalebis mtveri da narCeni, aseve 
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SezeTvis, recxvis da sxva samuSaoebis Sedegad datovebuli kvali.

_ WurWeli da komunikaciebi sxvadasxvagvari masalebisgan aris damza-

debuli. maTi zedapiri met-naklebad xaoiania, met-naklebad sufTa, met-

naklebad advili misawvdomi (amoburculebi, damaluli da miuwvdomeli 

kuTxeebi...).

dRes arsebobs nivTierebebis farTo arCevani maTi moqmedebisda 

mixedviT. esenia :

_ wyali ; gamoiyeneba WurWlisa da komunikaciebis winaswar gasav-

lebad, saboloo gasavlebad, xolo maRal temperaturaze an orTqlis 

saxiT ki _ sadezinfeqciod ;

_ sarecxi nivTierebebi ;

_ sadezinfeqcio nivTierebebi.

1.2.1. wyali

kanoniT daSvebulia mxolod sasmeli wylis gamoyeneba. igi unda iyos 

sufTa, baqteriologiurad daubinZurebeli, organuli da mineraluri 

nivTierebebiT (qlori, nitritebi, nitratebi, amoniumis marilebi...) 

Raribi, gamWvirvale, ufero da usuno...

recxvisas wyali gamoiyeneba rogorc pirdapir, misi meqnikuri moq-

medebiT, aseve rogorc sarecxi nivTierebebis gamxsneli. am ukanasknelis 

SemTxvevaSi aucilebelia vicodeT misi sxvadasxva maxasiaTebeli. esenia :

_ pH ;

_ rH ;

_ TH anu wylis sixistis maCvenebeli hidrotimetruli gradusi.

erTi gradusi TH Seesabameba 10 mg/l kalciumis marils, anu 4 mg/l 

kalciums

 5° TH-ze naklebi rbili, TiTqmis koroziuli wyali

 5-dan 10° TH-mde rbili wyali

 10-dan 20° TH-mde saSualod xisti wyali

 20-dan 30° TH-mde xisti wyali

 30° TH-ze meti Zlier xisti wyali

_ saerTo alkalimetruli maCvenebeli gansazRvravs wylis kar-

bonatul anu droebiT sixistes. igi uCvenebs bikarbonatebis im raode-

nobas, romlebic SeiZleba gamoileqos.

arsebobs wylis damarbilebeli saSualebebi, romliTac amuSaveben 

xist wyals.

wylis sixiste sxvadasxva bunebisa SeiZleba iyos :

• saerTo sixiste warmoadgens kalciumis da magniumis marilebsa da 

gaxsnili naxSirorJangis jams ;

• mudmivi sixiste unda gaizomos wylis gadaduRebis Semdgom, anu 

rodesac wyali aRar Seicavs naxSirorJangs, xolo bikarbonatebi 

gardaqmnilia karbonatebad ;

• magniumis sixiste ki wylis gadaduRebis da kalciumis marilebis 

amoniumis oqsalatiT gamoleqvis Semdeg izomeba.

marilebis Semcvelobis mixedviT wyali SeiZleba iyos :
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_ magniumiani _ Tu misi sixiste ZiriTadad magniumis marilebiTaa 

gamowveuli ;

_ kalciumiani _ Tu misi sixiste ZiriTadad kalciumis marilebiTaa 

ganpirobebuli ;

_ carciani _ Tu misi sixistes ZiriTadad kalciumis karbonati gana-

pirobebs ;

_ selenituri _ anu kalciumis sulfatiT mdidari wyali

1.2.2. zedapirebis sarecxi saSualebebi

am nivTierebebs aseve zeaqtiur an damalbobel reagentebsac uwode-

ben. isini qimiurad moqmedebs zedapirze arsebul WuWyze.

sxvadasxva reagents sxvadasxva Tviseba aqvs. anionis bazaze damza-

debul nivTierebebs moqmedebis farTe speqtri axasiaTebs ; araionuri 

nivTierebebis aqtivobaze ar moqmedebs wylis sixiste ; amfoteruli anu 

amfolituri nivTierebebi advilad iSleba da maT msubuqi antisepti-

kuri Tvisebebi axasiaTebs.

kationuri nivTierebebi, miuxedavad maTi fongiciduri da baqteri-

ciduri moqmedebisa, praqtikaSi naklebad gamoiyeneba, radgan Znelad 

irecxeba wyliT.

1.2.3. detergentebi

detrgentebSi WuWyi `ixsneba da iSleba~, ris Semdegac wyliT acileben.

yvelaze metad gamoiyeneba fuZe Tvisebebis mqone detergentebi. 

igi yvela bunebis sibinZures acilebs yovelgvari zedapiridan, gan-

sakuTrebiT mJava Tvisebebis mqone narCenebs, rogoricaa Rvinis qva. 

esenia kaliumisa da natriumis bazaze damzadebuli detergentebi. mJava 

detergentebi gamoiyeneba mineraluri bunebis narCenebis mosacile-

blad. gamoiyeneba fosformJavas bazaze damzadebuli nivTierebebic.

detergentebis moqmedebas aZlierebs damarbileblebis da sxva aqti-

uri nivTierebebis damateba. recxvis Sedegebs aseve aumjobesebs meqani-

kuri moqmedeba gasarecx zedapirebze.

1.2.4. sadezinfeqcio nivTierebebi

es nivTierebebi anadgurebs da acilebs mavne mikrofloras. Tumca 

maTi moqmedeba droebiTia, radgan mikroorganizmebi mTlianad ar qreba.

halogenSemcveli nivTierebebi didi xania, rac xmarebaSia da maT moq-

medebis sakmaod farTo speqtri axasaiTebT :

_ qloris Semcveli nivTierebebi yvelaze iafia. maT naklad Tvlian 

koroziulobas mJava areSi da aqtivobis kargvas cilebis gavleniT. igi 

praqtikaSi naklebad gamoiyeneba, radgan obis sunis mqone nivTierebebis, 

qloranizolebis warmoqmnis saSiSroebas qmnis. maTi xmareba SeiZleba 

mxolod kargad ganiavebul SenobebSi ;

_ iodis Semcveli nivTierebi optimalur pH-ze sakmaod karg Sede-

gebs iZleva, mcire dozebiTac ki. maTi naklia arastabiluroba 40 °C-ze 

maRal temperaturaze, agresiuloba da maRali fasi ;

meoTxeuli amoniumis naerTebsac moqmedebis farTo speqtri axasi-

aTebs. maTi aqtivoba ar aris damokidebuli pH-ze da maTi xmareba iolia. 

am nivTierebaTa naklad iTvleba aqtivobis Semcireba cilebis moqmedebiT, 
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narCenebi garecxil zedapirebze (Znelad irecxeba) da maRali fasi. amas-

Tan, SesaZlebelia mikroorganizmebi mas SeeCvios. amitom sasurvelia am 

da sxva sadezinfeqcio nivTierebebis monacvleobiT gamoyeneba.

biguanidinis marilebi axali, sakmaod saintereso da aratoqsikuri 

nivTierebebia.

arsebobs dezinfeqciis sxva saSualebebic. esenia : maRali tempera-

tura, SO
2
-is antiseptikuri moqmedeba, WianWvelmJava, alkoholi...

frTxilad iyaviT nivTierebebis Serevisas ! nivTierebaTa SeuTavse-

blobis gamo narevma SeiZleba dakargos efeqturoba, gamoiwvios mowam-

vla an korozia.

sasurvelia, yoveli recxvis Semdeg Semowmdes misi xarisxi, raTa Wur-

WelSi ar darCes WuWyi an sarecxi nivTierebebi.

1.3. operaciebis SemsrulebelTa kompetencia

higienis programa Semdegnairia :

sasurveli Sedegi damokidebulia muSaobis xarisxze. es ukanaskneli 

ki sam ZiriTad moments moicavs :

_ SemsrulebelTa pasuxismgebloba ;

_ operaciis teqnikuroba ;

_ swori gadawyvetilebis miReba.

1.3.1. SemsrulebelTa pasuxismgebloba

Semsrulebeli pasuxismgebelia imaze :

_ rac aris : usafrTxoeba da sisufTave ;

_ rasac akeTebs : usafrTxoeba da teqnikuroba ;

_ rasac tovebs : usafrTxoeba da garemos dacva.

pirveli ori punqti xSirad aris daculi, mesames ki xSirad ar iTval-

iswineben.

higiena yvelas exeba da igi yvela etapze aqtualuria.

100 litri saboloo produqtis (Rvino boTlebSi) dasamzadeblad 

ixarjeba 50-dan 200 litramde wyali. sxvaoba sakmaod didia.

gamdinare wyals, romelic xSirad kaustikuri da toqsikuri niv-

TierebebiTaa gajerebuli, mihyveba meRvineobis narCenebi (tkbilisa da 

Rvinis leqi, WaWa) da Rvinis dasamuSavebeli nivTierebebi (Rvinis qva, 

safiltri miwa, webo...).

dRes ukve SeuZlebelia, ar vifiqroT imaze, Tu ra raodenobiT naxmari 

wyali gaedineba sawarmodan da ra ziani SeuZlia moutanos man garemos.

wylis momWirneT xarjvac yovelTvis SesaZlebelia. amisaTvis saWiroa :

• moxdes personalis darigeba ;

• ar gaiwelos droSi higienis operaciebi ;
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• ramdenjerme iqnes gamoyenebuli sarecxi xsnarebi ;

• SeirCes recxvis ekonomiuri teqnika :

_ cxeli wyali ;

_ maRali wnevis Wavli ;

_ qafis safrqvevi ;

_ damontaJebuli sarecxi sistemebi.

1.3.2. operaciis teqnikuroba

recxva-dezinfeqciis sasurvel Sedegs ganapirobebs :

_ sarecxi Tu sadezinfeqcio nivTierebis buneba da koncentacia ;

_ xsnaris pH da temperatura ;

_ xsnaris Sexebis dro gasarecx zedapirTan (ra unda moscildes, 

WuWyi Tu mikroorganizmebi).

es ukanaskneli damokidebulia gamoyenebuli nivTierebis Tvisebaze, 

aseve imazec, xdeba Tu ara meqanikuri moqmedeba recxvisas.

sasurveli Sedegebis misaRwevad aucilebelia :

_ swored SeirCes gamosayenebeli nivTierebebi ;

_ gamoyenebul iqnes adekvaturi sarecxi aparatura.

1.3.3. swori operaciis SerCeva

meRvineobaSi higienis dacvis ZiriTadi mizania `profilaqtika~ da 

`Tavidan acileba~.

WuWyis mocileba miT ufro advilia, rac ufro axalia igi. amitom, 

WurWlis Sida zedapirebi misi daclisTanave unda gairecxos.

mikroorganizmebi, maTTvis sasurvel garemoSi 15-20 wuTSi SeiZleba 

gamravldes.

1 mikrobi saaTSi 16 axal mikrobs warmoqmnis, 4 saaTSi _ 125000-s, 

xolo 6 saaTSi _ 64000000-s.

dezinfeqciis dros dayovneba dauSvebelia. kargi Sedegis misaRwevad 

aucilebelia WurWlisa da danadgarebis xmarebis Semdeg dauyovneblivi 

dezinfeqcia. dezinfeqciis Semdeg aucilebelia gavleba da dawreta. 

dagrovili wyali mikrobiologiuri dabinZurebis axal keras warmoad-

gens. gansakuTrebiT maSin, Tu Tbilia. klod bernari werda `mikrobi 

araferia, mTavaria niadagi...~.

mineraluri WuWyi organuli nivTierebebis sayrdens warmoadgens, 

rac SesaniSnav garemos qmnis mikroorganizmebis ganviTarebisaTvis.

saboloo produqtis xarisxi, momxmareblis usafrTxoeba damokide-

bulia momuSave jgufis mondomebaze anu maT mier droulad miRebul 

swor gadawyvetilebaze.

1.4. mizani da Sedegi

standartebis Sesabamisi produqciis warmoebisaTvis sawarmo unda 

icnobdes da marTavdes yvela SesaZlo kritikul wertils warmoebis yvela 

etapze. dRes igi iZulebulia iyolios Sesabamisi kvalifikaciis mqone 

kadrebi da SeZlos uCvenos, Tu ra saSualebebiT axerxebs `Tavidan aicilos 

an Seamciros dasaSveb normamde produqciis Seusabamobis saSiSroeba~.

am moTxovnebma SeiZleba sruliad Secvalos muSaobis meTodebi. 

kanoni urCevs gamoiyenon `riskis analizi da kritikuli sakontrolo 
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wertilebis~ meTodi, sistema HACCP (hazard analisis critical control point).
am midgomis danergvisaTvis rCevebis naxva SesaZlebelia specialu-

rad meRvineobis seqtorisaTvis SemuSavebul saxelmZRvaneloSi `praq-

tikuli rCevebi meRvineobis seqtoris higienisaTvis~.

saxelmZRvaneloSi aRwerilia aRniSnuli meTodi da mocemulia sakon-

trolo wertilebis aRmoCenisa da marTvis rCevebi. HACCP-s meTodis 

ZiriTadi principebia :

• pirvel rigSi dadgindes kritikuli wertilebi warmoebis yvela 

etapze ;

• Semdgom, TiToeuli am wertilisaTvis :

_ dadgindes dasaSvebi zRvrebi da profilaqtikis saSualebebi ;

_ daigegmos kontrolis sistema da makoreqtirebeli saSualebebi ;

_ gaformdes da Senaxul iqnes Sesabamisi dokumentacia anu mtkice-

bulebebi ;

• da bolos, periodulad gadamowmdes sistemis muSaoba da moxdes 

misi mudmivi srulyofa.

higienis aRniSnul saxelmZRvaneloSi mocemulia praqtikuli rCevebi :

_ konkretuli magaliTebi tabulebisa da teqnikuri monacemebis 

formiT ;

_ rCevebi sawarmos xelmZRvanelebis mimarT miyoladobis principebis 

dacvis, standartebis danergvis (ISO 9002 mevenaxeoba-meRvineobis seq-

torisaTvis12), da maTi oficialur aRiarebis (sertifikacia...) Sesaxeb.

ITV13 aqveynebs rCevebs garemos dacvis avtodiagnostikis Sesaxeb, 

romelic moicavs mevenaxeoba-meRvineobis seqtors _ mcire marnebs, 

did kooperatiul marnebsa da Rvinis warmoebis yvela im struqturas, 

romelic ganizraxavs garemos dacvis programaSi CarTvas. sawarmoTa 

mier garemos dacvis programaSi gatarebuli RonisZiebebis sertifika-

cia xdeba saerTaSoriso standartis ISO 14000-is mixedviT.

2. garemos dacva

ukanasknel wlebSi zrunva garemos dacvaze aucileblobad iqca. 

sazogadoebrivi azris cvlilebebs dauyovnebliv mohyva kanonebi wylis, 

narCenebis, xmaurisa da haeris Sesaxeb.

2.1. meRvineobis gamdinare wylebi

meRvineobis sawarmoebidan gamoedineba WurWlisa da sxvadasxva dan-

adgarebis narecxi wyali, romelic gajerebulia yurZnisa da Rvinis 

Semadgeneli nivTierebebiT : Saqrebi, alkoholi, mJavebi, fenoluri 

naerTebi... es wylebi TiTqmis ar Seicavs toqsikur nivTierebebs, magram 

mdidaria organuli nivTierebebiT.

2.1.1. sakanonmdeblo mxare

rodesac meRvineobis sawarmoebidan gamdinare wylebi uerTdeba mdina-

reebs sagrZnoblad izrdeba mikroorganizmebis raodenoba, aranormalu-

rad matulobs Jangbadis moxmareba, es ki pirvel rigSi TevzebisTvisaa 

12 2000 wlidan ISO 9002 aRar arsebobs. igi gaerTianda ISO 9001-2000 wlis redaqciaSi da moicavs 

rogorc mevenaxeoba-meRvineobis, aseve sxva warmoebisa da momsaxurebis sferoebs (g. s.)
13 Institut Technique du Vin – Rvinis teqnikuri instituti
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saziano _ iwvevs maT asfiqsias. miuxedavad imisa, rom gamdinare wylebi 

qimiur produqtebs mxolod umciresi raodenobiT Seicavs, maTi bunebaSi 

gasvla aRiarebulia rogorc garemos dabinZureba. es ki akrZalulia.

kanoni wylis Sesaxeb savaldebuloa yvelasaTvis, miuxedavad sawarmos 

zomisa. ekologiuri darRvevebis SemTxvevaSi isjeba wvrili mewarmec.

wylis momwodebel saagentoebs yvela sawarmo uricxavs garemos 

dabinZurebis gadasaxads. am gadasaxadis moculoba damokidebulia 

marnis zomaze.

samagierod, kanoni klasificirebuli danadgarebis Sesaxeb moicavs 

mxolod weliwadSi 50000 litrze meti Rvinis mwarmoebel marnebs.

amgvarad, sawarmo, romelic weliwadSi awarmoebs :

_ 2 milion litrze met Rvinos _ danadgarebis yoveli dadgmis, 

gafarToebisa Tu Secvlis dros valdebulia aiRos Sesabamisi ufleba, 

Tu es operacia imoqmedebs garemoze ;

_ 50 aTasidan 2 milionamde litr Rvinos _ imave operaciebisaTvis 

sakmarisia gaakeTos ganacxadi Sesabamis organoebSi.

am operaciebis SesrulebisaTvis SesaZlebelia finansuri daxmarebis 

moTxovna.

2.1.2. meRvineobis gamdinare wylebis daxasiaTeba

meRvineobis sawarmoebidan gamdinare wylebis moculoba damokide-

bulia maT warmadobaze : 0,5 litri wyali 1 litr warmoebul Rvinoze 

didi moculobis WurWliT aRWurvil maRali warmadobis marnebSi da 

2 litrze meti _ mcire zomis, muxisWurWlian marnebSi. saSualod, 1 

litri Rvinis warmoebaze 0,8 litri wyali ixarjeba.

dRiuri xarji sakmaod cvalebadia. wyali umTavresad meRvineobis 

sezonze ixarjeba.

gamdinare wylis dabinZureba Semdegi parametrebiT izomeba :

_ Jangbadis bioqimiuri moTxovnileba 5 dReSi (Jbm5) uCvenebs wylis 

dabinZurebis xarisxs advilad dasaSleli nivTierebebiT. es aris mik-

roorganizmebis mier wyalSi arsebuli organuli naerTebis 5 dReSi 

dasaSlelad saWiro Jangbadis raodenoba ;

_ Jangbadis qimiuri moTxovnileba (Jqm) uCvenebs dasaJangi nivTiere-

bebis saerTo raodenobas da Seesabameba arsebuli nivTierebebis Zlieri 

qimiuri reaqtiviT daJangvisaTvis saWiro Jangbadis raodenobas ;

_ suspenziaSi myofi nivTierebebi (spn) uCvenebs wyalSi gauxsnel niv-

Tierebebs. izomeba leqis dajdomis, filtraciis an centrifugirebis 

Semdeg.

_ dasaJangi nivTierebebis (dJn) parametrs iyeneben wylis saagentoebi 

wylis organuli dabinZurebis gamosaxatad. dJn = 2/3 Jbm5 + 1/2 Jqm ;

_ azotovani nivTierebebi (azn) uCvenebs wyalSi organuli da amoni-

akuri azotis raodenobas. azotis saerTo raodenobis gansazRvrisaT-

vis mas unda daematos nitritebisa da nitratebis raodenoba ;

_ fosforovani nivTierebebi (fsn) uCvenebs fosforis Semcvelobas 

gamdinare wylebSi.

am maCveneblebis Sedareba xdeba ekvivalent erTeulTan erT sul 

mosaxleze, romelic erTi suli mosaxlis mier gamowveul organul 

dabinZurebas uCvenebs.
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2.1.3. gamdinare wylebis moculobis Semcireba

gamdinare wylebis moculobisa da dabinZurebis SemcirebisaTvis 

aucilebelia problemis mniSvnelobis Secnoba, Semdeg ki _ mondomeba. 

miznis misaRwevad saWiroa :

• gamdinare wylebis moculobis kontroli ;

• moxmarebuli wylis moculobis Semcireba :

_ Semcirdes danakargebi avtomaturad gamTiSveli onkanebis gamoy-

enebiT ;

_ Seicvalos recxvis meTodebi (maRali wneviT sarecxi danadgarebi, 

qafis gamoyeneba) ;

• daxarjuli masalebis maqsimaluri gacalkeveba dabinZurebis Sem-

cirebis mizniT ; (safiltr miwas aSroben da gzavnian specializebul 

gadamamuSavebel qarxnebSi) ;

• dabinZurebuli wylis cxaurSi gatareba da meqanikuri nawilebis 

mocileba ;

• qimiuri nivTierebebis gamoyenebis Semcireba cxeli wylis xmarebis 

xarjze ;

• narecxi wylisa da wvimis wylis gancalkeveba.

2.1.4. gamdinare wylebis gawmenda

wylis damuSavebis mravali meTodi arsebobs. maTi SerCeva damokide-

bulia gamdinare wylebis raodenobasa da dabinZurebis xarisxze. 

damuSavebisaTvis umTavresad saWiroa gamdinare wylis dayovneba Ria 

an daxurul auzebSi. Ria auzis minusia damyayebis arasasiamovno suni, 

romlis Semcireba SesaZlebelia Zlieri aeraciiT, da esTetikuri mxare. 

daxuruli auzisa ki _ asfiqsiisa da afeTqebis saSiSroeba.

2.1.4.1. miwis ganoyiereba

miwis ganayofiereba yvelaze advili da iafi meTodia.

am SemTxvevaSi gamdinare wylebi isxmeba sasoflo-sameurneo niadage-

bze. organul nivTierebebs Slis niadagSi arsebuli mikroorganizmebi. 

gamdinare wylebis daqceva xorcieldeba avtocisternebis saSualebiT 

an wveT-wveTad (arxidan) axlomdebare miwebze.

am meTodis gamoyenebamde Seswavlili unda iqnes Sesabamisi miwebi da 

operaciis ganxorcielebis kondiciebi.

aucilebelia samuSao Jurnalis warmoeba da operaciis teqnikuri 

kontroli.

2.1.4.2. biologiuri damuSaveba

biologiuri damuSavebis mizania Semcirdes bunebaSi gamavali wylis 

dabinZurebis xarisxi. arsebobs sxvadasxva meTodi :

► dayovneba aeraciiT
es meTodi moiTxovs didi moculobis auzebs, amitom igi mxolod saSu-

alo da patara warmoebebisaTvis aris morgebuli. mikroorganizmebis 

mier organuli nivTierebebis daSlas aCqarebs areSi Jangbadis Setana. 

dasawyisSi xdeba darevac, Semdeg ki daleqili masa gadaaqvT sasoflo-

sameurneo niadagebze.

2-dan 8 kviramde dayovnebis Semdeg, Tu dawmendili wylis maCvene-
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blebi Seesabameba dasaSvebs, xdeba misi gadineba bunebaSi.

► lagunaJi aeraciiT
gamdinare wylebi grovdeba Zlier didi moculobis auzebSi. Jangba-

dis Setana xorcieldeba dabali warmadobis turbinebiT. wyali lagu-

naSi xangrZlivad yovndeba.

► aqtivirebuli talaxi
es meTodi mxolod did sawarmoebSi gamoiyeneba. organuli nivTiere-

bebis daSla xorcieldeba specialurad SerCeuli biomasis, ZiriTadad 

baqteriebis, mier. dabinZurebuli wyali, talaxi da baqteriebi SeaqvT 

baseinSi, sadac inarCuneben Jangbadis garkveul minimalur koncen-

tracias. organuli nivTierebebis daSlis Semdeg talaxi ileqeba, daw-

mendili wyali gaedineba, xolo leqi brundeba avzebSi.

aRniSnuli meTodi kaskaduri, uwyveti sistemebis gamoyenebis saSu-

alebas iZleva.

► meTanizacia
es meTodic mxolod did sawarmoebSi gamoiyeneba. organuli nivTiere-

bebis daSla anaerobuli mikroorganizmebis mier xorcieldeba daxurul 

sivrceSi. warmoiqmneba meTani, romelic iwvis. xSirad meTanizaciis Semdeg da 

wylis gadinebamde bunebaSi, igi aerobuli mikroorganizmebiTac muSavdeba.

2.1.4.3. fizikuri damuSaveba

yvelaze martivi meTodia bunebrivi aorTqleba siTbosa da qaris 

moqmedebiT. aorTqlebis dasaCqareblad zrdian siTxis zedapirs misi 

cxaurSi gatarebiT. am meTods daCqarebuli aorTqleba ewodeba. darCe-

nili leqi iyreba sasoflo-sameurneo niadagebze.

2.1.4.4. saqalaqo sakanalizacio sistemaze mierTeba

dasasrul, meRvineobis gamdinare wylebis Sedgeniloba saSualebas 

iZleva, igi saqalaqo damwmend sistemaSi damuSavdes.

2.2. meRvineobis narCenebis Cabareba

yvela iuridiuli da fizikuri piri Tu am pirTa jgufi, romelmac 

daayena Rvino, valdebulia meRvineobis yvela narCeni (WaWa, leqi) 

saxdel sawarmoebs Caabaros. Tu mewarme ver SeZlebs sakmarisi raode-

nobiT WaWisa da leqis Cabarebas, igi valdebulia danaklisi Sesabamisi 

raodenobiT RviniT Seavsos. saxdeli sawarmo gamoxdis am narCenebs da 

Rebulobs alkohols. savaldebulo Cabarebis mizania, ar dauSvas WaWis 

gadawnexa da leqis gamownexa. gamoxdisas unda miiRon garkveuli minim-

aluri raodenobiT spirti.

spirtis minimalur raodenobas adgens safrangeTis sabaJo da arapir-

dapiri gadasaxadebis generaluri sammarTvelo. igi sxvadasxva wels gan-

sxvavebuli SeiZleba iyos. meRvineobis narCenebis Cabareba unda moxdes 

ara ugvianes rTvlis momdevno 31 ivlisisa.

kad Rvinis mwarmoebeli marani, romelmac ar Caabara sakmarisi raode-

nobiT narCenebi (leqi, WaWa) anu spirti, momdevno wels ver miiRebs kad 

Rvinis warmoebis uflebas.
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tradiciuli meRvineobis saerTo 

operaciebi

1. yurZnis gadamuSaveba

TeTri Rvinis dayenebisas duRs mxolod yurZnis tkbili. anu yurZens 

ecleba klerti, iWyliteba da iwnexeba. Tumca igi SeiZleba dauWyleta-

vad gamoiwnexos an moxdes misi prefermentuli maceracia.

wiTeli Rvinis dayenebisas duRs mTliani durdo (WaWa da wveni erTad). 

duRilamde SesaZlebelia misi mTliani an nawilobrivi klertgacla.

yurZnis xarisxis SenarCunebis mizniT igi yovelgvari dayovnebis 

gareSe unda gadamuSavdes. gadamuSavebamde iReben saSualo sinjs da 

adgenen yurZnis Saqrianobas, mJavianobasa da mdgradobas oqsidazuri 

kasis mimarT. nimuSis aReba sxvadasxva etapze xdeba, kerZod :

_ yurZnis miRebisas ;

_ wnexidan gamosvlisas TeTri tkbilis SemTxvevaSi, an saduRari 

WurWlis durdoTi Sevsebisas wiTeli yurZnisTvis.

1.1. yurZnis miReba

yurZeni miiReba bunkerebSi, romelTa Zirze damontaJebulia arqi-

medes xraxni an lenta-konveieri. maTi saSualebiT yurZeni Sesabamis 

danadgars miewodeba, rac SeiZleba swrafad. yurZnis awona da xarisxis 

Semowmeba am etapzec SeiZleba ganxorcieldes.

zogierT SemTxvevaSi yurZeni itumbeba an pirdapir iyreba gadasarCev 

magidaze, saWylet-klertsaclel manqanaSi an wnexSi.

1.2. yurZnis gadarCeva

gadarCevisas yurZens scildeba meqanikuri minarevebi, dampali da umwi-

fari mtevnebi. gadarCeva amaRlebs xarisxs, magram ar aris aucilebeli 

operacia. igi SeiZleba moxdes rogorc klertgaclamde, aseve mas Semdeg 

an Tundac bunkerSi Cayramde lenta-konveierze gatarebisas. xandaxan 

lenta dasvretilia raTa wveni Tavisuflad gamodindes da mogrovdes.

rogorc zemoT aRvniSneT, gadarCeva venaxSic SeiZleba moxdes (Ser-

CeviTi rTveli).
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1.3. klertgacla

1.3.1. mizani da gavlena xarisxze

am operaciis mizania yurZnidan moscildes klerti, foTlebi da sxva 

meqanikuri nawilebi. umjobesia, es daWyletamde moxdes. umravles Sem-

TxvevaSi am orive operacias erTi da igive aparati axorcielebs.

sakrefi manqaniT dakrefilma yurZenma aucileblad unda gaiaros 

cxaurian klertsaclelSi.

1.3.1.1. klertgaclis dadebiTi mxare

klertgaclis Sedegad miiReba :

_ ufro rbili, naklebad mwklarte, da xandaxan vegetaciis gemos 

naklebad mqone Rvinoebi, radgan am dros ar xdeba klertSi arsebuli 

arasasiamovno taninebis gadasvla tkbilSi ;

_ SedarebiT maRalalkoholiani Rvinoebi, mcirdeba ra alkoholis 

gazaveba klertSi ;

_ ufro Seferili wiTeli Rvinoebi, radgan ar xdeba zemoT naxsenebi 

gazaveba da aseve antocianebis fiqsacia klertze ;

klertgaclis Sedegad :

_ dazianebuli yurZnis SemTxvevaSi, rodesac wvenis raodenoba 

mcirea, myardeba ukeTesi proporcia durdos myar nawilebsa da wvens 

Soris ;

_ sagrZnoblad mcirdeba saduRari Tu dasawnexi masis moculoba ;

_ alkoholuri duRili SedarebiT nela mimdinareobs.

klertgaclil yurZenze SesaZlebelia xangrZlivi maceraciis Cat-

areba. Tanac ise, rom ar moxdes arasasiamovno sunis, gemos da taninebis 

gamowvlilva.

1.3.1.2. klertgaclis uaryofiTi mxare

klertgaclis uaryofiT mxared miiCneven :

_ taninebis raodenobis Semcirebas, rac vazis zogierTi saxeobis 

SemTxvevaSi mniSvnelovnad moqmedebs Rvinis struqturaze. taninebis 

Semcirebis gamo mcirdeba Rvinis daZvelebis potencialic ;

_ klerti gamownexis dros drenaJis rols asrulebs. anu klertgacla 

arTulebs gamownexis process da amcirebs wvenis gamosavlianobas. es 

gansakuTrebiT TeTri yurZnis SemTxvevaSia mniSvnelovani, radgan wveni 

ufro blantia. wiTeli durdos gamownexisas Rvinod qceuli tkbili 

gacilebiT advilad gamoedineba WaWidan ;

_ klertsaclelidan gamosuli klerti gaJRenTilia wveniT da wvenis 

danakargi sakmaod mniSvnelovania.

1.3.1.3. Sedegebi

wiTeli Rvinis tradiciuli meTodebiT (maceraciiT) dayenebisas 

klertgacla sasurvelia. SesaZlebelia nawilobrivi klertgaclac, Tu 

vazis jiSi Raribia taninebiT an yurZeni daavadebulia, xolo, klerti 

arc daavadebulia da arc dazianebuli. rac Seexeba sakref manqanebs, 

maTi saSualebiT dakrefili yurZeni mxolod nawilobriv aris klert-

mocilebuli, Tanac, gamdidrebulia meqanikuri minarevebiT. amitom 

aris aucilebeli misi klertsaclelSi gatareba.
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1.3.2. klertgaclis procesi

klertgacla ZiriTadad meqanikuria. aparatebs Soris yvelaze 

gavrcelebulia horizontalurcxauriani klertsacleli (nax 20).

yurZeni

klertgaclili
yurZeni

cilindruli cxauri

klerti

transportiori

klertsacleli
joxebi

naxati 20  klertsacleli

klertsacleli Sedgeba Semdegi nawilebisagan : fiqsirebuli an moZ-

ravi cilindruli cxauri. cxauris SigniT RerZze spiralisebrad aris 

ganlagebuli sabertyi joxebi anu frTebi. RerZi cxauris brunvis an 

misi sapirispiro mimarTulebiT brunavs. yurZnis mtevnebi exeTqeba 

cxauris kedels, romlis nasvretebSic wveni, kani da wipwa gadis, xolo 

klerti spiralisebri joxebis moqmedebiT gamoidevneba klertsacleli 

manqanidan.

cilindruli cxauri mzaddeba nasvretebiani firfitisagan an 

dawnuli mavTulisagan.

klertgaclis xarisxi damokidebulia ramdenime parametrze :

_ regularuli unda iyos yurZnis miwodeba manqanaSi ;

_ aseve unda daregulirdes sabertyi joxebis brunvis siCqare. igi 

miT ufro naklebia, rac metia cilindruli cxauris diametri ;

_ unda SeirCes cxauris nasvretebis diametric. zogjer SesaZlebe-

lia sxvadasxva zomis cxauris gamoyeneba.

badisebri an naxevrad badisebri klertsaclelebi gamoiyeneba manqa-

niT dakrefili yurZnidan meqanikuri minarevebis mosacileblad.

klertsacleli imgvarad unda daregulirdes, rom ar moxdes yurZ-

nis, wipwisa da klertis dazianeba.

1.4. daWyleta

1.4.1. mizani da gavlena xarisxze

am operaciis dros unda moxdes marcvlebis daskdoma klertisa da 

wipwis dauzianeblad. amisaTvis ki umjobesia daWyleta klertgaclis 

Semdeg moxdes.

daWyletisas :
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_ maqsimalurad gamoiyofa wveni ;

_ yurZnis kanze arsebuli safuvrebi gadadis tkbilSi ;

_ advildeba durdos maceraciis procesi, aseve yurZnis kanze arse-

buli safuvrebis, maTi aqtivatorebisa da kanSi arsebuli sxva nivTiere-

bebis gadasvla wvenSi ;

_ xdeba tkbilis aeracia, rac aadvilebs alkoholuri duRilis daw-

yebas.

zogierTi teqnologi Tvlis, rom Tanamedrove danadgarebis gamoy-

enebisas maceraciisa da aeraciis regulireba sakmaod gamartivebulia 

da daWyletis operacia sruliad zedmetia. Tumca udavoa, rom daW-

yletis Semdgom gamownexa ufro srulyofilia, rogorc TeTri, aseve 

wiTeli yurZnis SemTxvevaSi. am ukanasknelis daWyletis Sedegad mcird-

eba naqaC fraqciebSi dauSleli Saqrebis darCenis riski. amasTan, daW-

yletili yurZeni adgilsac naklebs ikavebs saduRar WurWelSi.

daWyleta rekomendebulia wiTeli Rvinis tradiciulad, xangrZlivi 

maceraciiT dayenebis dros. saZvelo RvinoebisaTvis yurZeni SeiZleba 

metad daiWylitos, vidre swrafad mosaxmari RvinoebisaTvis. Tumca 

zedmeti daWyleta zrdis arasasiamovno, mwklarte gemos mqone taninebis 

gamowvlilvas.

yurZnis gadamuSavebis sxvadasxva operaciis Sedegad (gadatumbva...) 

yurZeni SeiZleba saWyletSi gatarebis gareSec ki daiWylitos.

1.4.2. saWyleti manqana

uZvelesi droidan yurZnis daWyleta fexiT warmoebda. es meTodi 

dRes ukve istoriis sakuTrebaa14. amJamad gamoiyeneba specialuri saW-

yleti manqanebi. manqana SeiZleba iyos saWyleti an erTdroulad saW-

ylet-klertsacleli. cilindrul-lilviani saWyletis principi mar-

tivia. yurZeni gaivlis erTmaneTis paralelurad moTavsebul or, 

sapirispiro mimarTulebiT mbrunav cilindrul lilvs Soris. yurZnis 

marcvali skdeba da msubuqad iWyliteba wipwis dazianebis gareSe.

saerTod lilvebi kauCukisagan mzaddeba da sxvadasxva forma aqvs, 

Tumca dabali warmadobis manqanebSi igi SeiZleba metalisganac iyos 

damzadebuli.

saWyleti manqanac saWiroebs Sesabamis regulirebas.

saWyleti manqanidan gamosuli durdo igzavneba :

_ TeTri an vardisferi Rvinis dayenebisas _ wnexSi ;

_ an wiTeli Rvinis dayenebisas _ saduRar WurWelSi.

umravles SemTxvevaSi tumbos saSualebiT.

1.5. yurZnis gamownexa

1.5.1. mizani da gavlena xarisxze

gamownexis mizania maqsimalurad iqnes gamotanili yurZenSi Tu WaWaSi 

arsebuli wveni, gaiyos yurZnis myari da Txevadi fazebi.

14 saqarTveloSi arasamrewvelo marnebSi jer kidev xSiria yurZnis fexiT daWyletis praqtika 

Zvelebur sawnaxelSi (g. s.)
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_ TeTri da vardisferi Rvinis dayenebisas gamoiwnexeba daWyletili 

da msubuqad dawretili yurZeni (vardisferi Rvinis SemTxvevaSi 

gamownexa erT-erTi yvelaze mniSvnelovani etapia) ;

_ wiTeli Rvinis dayenebisas ki gamoiwnexeba ukve duRilgavlili 

durdo.

1.5.2. gamownexis procesi

yurZeni Tu durdo iwnexeba metalis an xis avzis, dolis nasvretebian 

kedelze an haeriT gaberil kauCukis baliSze miwoliT. saWiro wneva 

sxvadasxva saSualebiT miiReba (meqanikuri, hidravlikuri, pnevmaturi).

gamownexisas, sxvadasxva wnevis moqmedebiT, sxvadasxva xarisxis anu 

fraqciis wveni miiReba.

meRvinem yuradReba unda miaqcios, rom yurZeni Tu durdo zedmetad 

ar gamoiwnexos. es uaryofiTad imoqmedebs Rvinis xarisxze.

dRes ukve SesaZlebelia gamownexili wvenis ara mxolod raode-

nobis, aramed xarisxis kontrolic. wnexze damontaJebulia xelsawy-

oebi, romlebic zomavs wvenis xvedriT wonas an gamtarobas (gamtaro-

biT dgindeba kaliumis raodenoba wvenSi. aqedan ki SeiZleba poli-

fenolebis saSualo Semcvelobis gamoyvanac). maTi saSualebiT Sesa-

Zlebelia gamownexis procesis optimizeba, wvenis xarisxis gaumjobe-

seba, xandaxan ki wnexis marTvac ki.

1.5.2.1. perioduli moqmedebis wnexebi

maTi moqmedeba Semdegia : wnexis kalaTi (doli) ivseba yurZniT an 

WaWiT da xorcieldeba pirveli dawola. miRebul wvens pirveli wveni 

ewodeba. darCenili wvenis gamosadenad saWiroa WaWis e. w. acencva-gafx-

viereba da xelaxali dawnexa. gafxviereba meordeba yoveli dawolis 

win. es sakmaod Sromatevadi samuSaoa, saWiroebs did drosa da muSax-

els. amitom dRes wnexebis umravlesoba aRWurvilia WaWis avtomaturi 

gamafxviereblebiT.

► vertikalurRerZiani hidravlikuri wnexi
igi Sedgeba uZravi damwnexisa da moZravi kalaTisagan. dawnexisas 

mTliani wnexi hidravlikuri domkratis saSualebiT iwevs maRla.

wnexis es tipi naklebad gamoiyeneba TeTri Rvinis dayenebisas, garda 

Sampanisa. wiTel meRvineobaSi igi jer kidev gvxvdeba. arsebobs misi 

ganaxlebuli modelebi.

► horizontalur RerZiani wnexebi
• avtomaturad gamafxvierebeli meqanikuri wnexi

igi Sedgeba horizontaluri dolisagan, romelic aseve horizontal-

uri, xraxniani da uZravi RerZis irgvliv brunavs. dolis orive boloSi, 

RerZze moTavsebulia moZravi damwoli disko. dolis brunvis mimar-

Tulebis mixedviT dikoebi uaxlovdeba an Sordeba erTmaneTs. rodesac 

diskoebi erTimeores scildeba, dolis SigniT ganTavsebuli rgolebi 

da jaWvebi afxvierebs WaWas. aqedan warmodgeba dasaxeleba `avtomatu-

rad gamafxvierebeli~.

es yvelaze gavrcelebuli tipis wnexia.
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amZravi
rgoli

CasatvirTi
kari

mbrunavi
doli

damwoli
disko

gamafxvierebeli
jaWvebi da rgolebi

wvenis
gamosadeni

centraluri
uZravi xrani

WaWis gafxviereba

WaWis dawnexa

naxati 21  horizontaluri wnexi WrilSi

• pnevmaturi wnexi

igi Sedgeba horizontaluri dolisagan, romlis SigniT moTavsebu-

lia kauCukis baliSi. baliSi ibereba SekumSuli haeriT da WaWas dolis 

kedelze miawnexs. baliSis CafuSvisas xdeba WaWis gafxviereba.

pnematuri wnexis warmadobis gasazrdelad mas sul ufro da ufro 

xvewen :

_ dolis moqmedeba da CasatvirTi karis gamoyeneba mTlianad avto-

maturia ;
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_ wnexis datvirTvisas gverdiTi karidan avtomaturad xdeba yurZnis 

gaerTgvarovneba ;

_ SesaZlebelia wnexis datvirTva horizontaluri RerZidan, gver-

diTi karis gamoyenebis gareSe. gavsebisas doli nel-nela brunavs, rac 

ufro srulyofils xdis dawretas da wnexSi gacilebiT meti raodeno-

biT yurZnis gatarebaa SesaZlebeli.

_ SesaZlebelia sxvadasxva fraqciebis avtomaturi dayofa wnevis 

mixedviT.

arsebobs inertuli airis qveS momuSave pnevmaturi wnexebi. baliSi 

aq diametrulia, xolo wveni dolis karTan mdebare specialuri das-

vretili RerZidan gamoedineba. WaWis gafxviereba xdeba dolis brunvi-

sas CafuSuli baliSiT.

wnexis es tipi xarisxis mxriv karg Sedegebs iZleva. masSi SesaZlebe-

lia prefermentuli maceraciis ganxorcielebac.

1.5.2.2. uwyveti moqmedebis wnexebi

am wnexebis ZiriTadi nawilebia : arqimedes xraxni, romelic brunavs 

nasvretebian cilindrSi. gamosawnexi WaWa miewodeba cilindris dasawy-

isSi, sadac mas arqimedes xraxni waritacebs. cilindris meore boloSi 

mdebareobs gamosasvleli kari, romlis gaRebis mixedviT regulirdeba 

wneva SekumSvis kameraSi. TviT karis gaRebas aregulirebs specialuri 

berketi.

uwyveti moqmedebis wnexebis pirvel modelebSi xraxnis brunvis siC-

qare maRali iyo, xolo SekumSvis kameris diametri mcire. amis gamo WaWa 

zedmetad isriseboda da ziandeboda, wipwa imsxvreoda. maRali iyo leqis 

raodenoba tkbilSi. Tumca, mas Semdeg wnexebi gaumjobesda. cilindris 

diametri gaizarda. Semcirda xraxnis brunvis siCqare (2-3 bruni/wuTSi). 

damontaJda e. w. trefli, ramac ase Tu ise Seamcira WaWis mogrexa.

uwyveti moqmedebis wnexis xmarebisas xarisxis SenarCunebis mizniT 

aucilebelia zogierTi wesis dacva, kerZod :

• ar unda moxdes WaWis zedmeti dawnexa, rasac iwvevs an berketis 

zedmetad daweva, an yurZnis araregularuli miwodeba xvimiraSi ;

• gamosuli wveni unda daiyos fraqciebad. rekomendebulia sami 

fraqciis gamoyofa :

_ pirveli fraqcia gamoiyofa xvimiridan cilindris dasawyisamde. es 

aris TviTnadeni wveni ;

_ meore fraqcia miiReba SemkumSveli xraxnis gaswvriv. es aris 

pirveli nawnexi wveni, anu pirveli wnexi ;

_ mesame fraqcia gamoiyofa SekumSvis kameraSi. es bolo nawnexi wveni 

anu bolo wnexia.

uwyveti moqmedebis wnexebSi yurZeni Zlier isriseba da ziandeba.

impulsur wnexebSi yurZeni dawnexis gareSe miewodeba ori Snekis 

saSualebiT (misawodebeli Sneki da SemkumSveli Sneki).

rodesac Snekebi brunvas wyvets, dawnexas axorcielebs SemkumSveli 

Sneki, romelic sigrZeze gadaadgileba. aq igi dguSis rols asrulebs.

gamownexis dasasruls Sneki Tavis adgils ubrundeba da misawodebel 

SnekTan erTad iwyebs brunvas.
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berketi

kari

trefli

xvimira

siCqaris 
reduqtori

M

SekumSvis 
kamera

dawretis
kamera

naxati 23  uwyveti moqmedebis wnexi

1.5.3. dinamikuri sawretebi

dinamikuri sawretis nawilebi waagavs uwyveti moqmedebis wnexebis 

nawilebs. maTTvis damaxasiaTebelia didi zomis xvimira da daxrili 

Sneki. WaWaze moqmedi wneva da manqanis warmadoba mcirea.

isini gamoiyeneba xazze uwyveti moqmedebis, aseve perioduli moq-

medebis horizontalur da vertikalur wnexebTan erTad.

Snekian sawretebs xSirad iyeneben manqaniT dakrefili yurZnis gad-

amuSavebisas an TviTmcleli saduRari WurWlidan gamosuli WaWis 

dasawretad.

am tipis sawretebSi yurZeni Zlier ziandeba.

2. sulfitacia

sulfitacia ewodeba yurZnis tkbilSi Tu RvinoSi garkveuli 

raodenobiT gogirdis dioqsidis (SO
2
) Setanas. sulfitaciis mizania 

daRvinebis procesis kargad warmarTva da Rvinis koreqtuli Senaxva. 

sulfitacia xorcieldeba rogorc daRvinebisas, ise Rvinis Senaxvisas.

2.1. gogirdis dioqsidis Tvisebebi meRvineobaSi

2.1.1. maduRari aris mikroorganizmebis seleqcia

SO
2
 antiseptikia, romelic mikroorganizmebis sxvadasxva funqciaze 

moqmedebs (gamravleba, sunTqva, duRili). sakmarisad maRali doziT igi 

maT xocavs.

sxvadasxva mikroorganizmi sxvadasxvagvarad reagirebs SO
2
-ze. Tu mis 

dozas TandaTan gavzrdiT, pirvel rigSi yvelaze mgrZnobiare baqteriebi 

daixoceba, Semdeg e. w. limonismagvari safuvrebi (Kloeckera apicilata), bolos 

ki Saccharomyces cerevisiae, romelic yvelaze kargad uZlebs SO
2
-s.

praqtikulad, msubuqi sulfitaciis dros xdeba mxolod mgrZnobi-

are mikroorganizmebis mocileba. alkoholuri duRilis dasawyisSi Ses-

aZlebelia rZemJava baqteriebis nawilobrivi an sruli mocileba (imisda 

mixedviT, dagegmilia Tu ara vaSlrZemJavuri duRili). aseve ecleba 
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tkbils veluri safuvrebic da alkoholur duRils Saccharomyces cere-
visiae warmarTavs.

maRali doziT sulfitacia mTlianad spobs mikroorganizmebs. swored 

amitom iyeneben SO
2
-s duRilis SesaCereblad tkbil RvinoebSi, alkohol-

uri duRilis damTavrebisas zogierTi tipis TeTr RvinoSi da vaSlrZem-

Javuri duRilis damTavrebisTanave sxva Rvinoebis SemTxvevaSi.

2.1.2. dawmenda

SO
2
-is damateba xels uwyobs tkbilis dawmendas zemoxsenebuli 

mizezis gamo. misi wyalobiT Cerdeba alkoholuri duRilis dawyeba 

da leqi aswrebs dajdomas. es meTodi gamoiyeneba tkbilis dawdomisas 

TeTri Rvinis warmoebaSi.

2.1.3. dacva daJangvisagan

saerTod, gogirdis dioqsidi xasiaTdeba antioqsidazuri da antioq-

sidanturi TvisebebiT.

antioqsidazuri Tvisebebi ganapirobebs tkbilis dacvas oqsidazuri 

enzimebisagan (tirozinaza saRi yurZnis SemTxvevaSi da lakaza dampali 

yurZnis SemTxvevaSi). tkbilis daJangva uaryofiTad moqmedebs momavali 

Rvinis xarisxze. amitom yurZnis krefidan alkoholuri duRilis dawye-

bamde, yurZens an tkbils aucileblad unda daematos SO
2
 da amgvarad 

SeCerdes oqsidazebis moqmedeba.

antioqsidanturi Tvisebebi ZiriTadad alkoholuri duRilis Semde-

gaa mniSvnelovani, radgan is Rvinos qimiuri Jangvisagan icavs. qimiuri 

reaqcia enzimurze gacilebiT nelia da daRvinebamde igi praqtikulad 

nulia.

2.1.4. gamxsneli Tviseba

maRali doziT Tavisufali SO
2
 marcvlis kanis Semadgeneli niv-

Tierebebis kargi gamxsnelia. es Tviseba saintereso unda iyos wiTeli 

Rvinis dayenebisas fenoluri naerTebis gamosawvlilad. Tumca praqti-

kaSi Tavisufali SO
2
 mxolod duRilis dasawyisSi arsebobs. anu Rvinis 

tradiciulad dayenebisas gogirdis dioqsidis, rogorc gamxsnelis 

moqmedeba nulia. samagierod, es Tviseba gamoyenebulia sulfituri 

maceraciis meTodSi, sadac gogirdis dioqsidi durdos maRali doziT 

(200-300 mg/l) emateba.

rac Seexeba TeTr yurZens, SO
2
-is gamxsneli Tviseba uaryofiTad moq-

medebs Rvinis xarisxze. amitom aris, rom umravles SemTxvevaSi gogir-

dis dioqsidis damateba mxolod gamownexis Semdeg xdeba.

2.2. gogirdis dioqsidis sxvadasxva forma

saerTo gogirdis dioqsidi warmoadgens Tavisufali da bmuli gogir-

dis dioqsidebis jams. es formebi Seswavlili iqneba me-7 TavSi. Tavisu-

fali gogirdis dioqsidi, Tavis mxriv, ori saxisaa, romelTa propor-

ciac pH-zea damokidebuli :

_ molekuluri SO
2
 Zlier mcire raodenobiT, gansakuTrebiT maRal 

pH-ebze ;
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_ bisulfiti.

molekuluri SO
2
 yvelaze efeqturia da mas aqtiur SO

2
-s uwodeben. 

Tavisufali gogirdis dioqsidi uerTdeba sxvadasxva, maT Soris yurZn-

idan gadmosul, gansakuTrebiT ki dampal yurZenSi arsebul nivTiere-

bebs. bmuli gogirdis dioqsidis Tvisebebi klebulobs.

yurZnisa da tkbilis sulfitaciisas gadawyvetileba miRebuli unda 

iqnes pH-is, simwifisa da dazianebis xarisxis gaTvaliswinebiT.

2.3. sulfitaciis meTodebi

2.3.1. gogirdis dioqsidis saWiro dozis gansazRvra

SO
2
-is dozis dadgena sakmaod rTulia. yovelTvis unda ecadon, rom 

igi minimaluri odenobiT iqnes gamoyenebuli, radgan :

_ maRali doziT SO
2
 toqsikuria ;

_ evrokavSiris kanoniT saerTo SO
2
-is maqsimaluri Semcveloba 

reglamentirebulia ;

_ dazianebul yurZenSi bmuli SO
2
-is raodenoba SeiZleba sagrZno-

blad gaizardos.

xandaxan, maqsimalurad daSvebuli Semcvelobis gadametebis SiSiT 

tkbils saerTod ar utareben sulfitacias.

dasamatebeli SO
2
-is raodenobis dasadgenad gaTvaliswinebuli unda 

iyos yurZnis Tu tkbilis Tvisebebi.

ufro metad sulfitaciaa saWiro, rodesac :

_ maRalia temperatura, radgan mikroorganizmebi ufro advilad 

viTardeba, xolo SO
2
 metad iboWeba ;

_ dabalia yurZnis mJavianoba, maRalia pH ;

_ maRalia Saqrianoba ;

_ maRalia yurZnis dazianebis xarisxi.

igi damokidebulia Rvinis dayenebis meTodzec. TeTr RvinoebSi 

ufro maRali doza, gamoiyeneba vidre wiTlebSi, da SedarebiT naklebi, 

rodesac dagegmilia vaSlrZemJavuri duRilis Catareba.

praqtikaSi SO
2
 umTavresad Semdegi dozebiT gamoiyeneba :

wiTeli Rvinis dayeneba TeTri Rvinis dayeneba

dauzianebeli yurZeni : 30_60 mg.l-1 dauzianebeli yurZeni : 30_70 mg.l-1

prefermentuli maceracia : > 60 mg.l-1 dazianebuli yurZeni : > 70 mg.l-1

dazianebuli yurZeni : > 60 mg.l-1

gamosaxdelad gankuTvnil RvinoebSi (koniaki) sulfitacia saerTod 

ar tardeba.  SO
2
 aqroladi nivTierebaa da igi alkoholTan erTad 

xvdeba naxadSi.

2.3.2. SO
2
-is gamoyenebis formebi

2.3.2.1. fxvieri gogirdis dioqsidi

es aris kaliumis metabisulfiti (K
2
S

2
O

5
) fxvnilis saxiT. Teori-

ulad igi 57 % gogirdis dioqsids Seicavs. Tumca praqtikaSi miRebulia, 
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rom igi 50 % gogirdovan gazs gascems (1 kg metabisulfiti Seicavs 0,5 

kg SO
2
-s).

K
2
S

2
O

5
 → SO

2
 + K

2
SO

3
.

igi naklebad gamoiyeneba. Tumca misi saSualebiT sakmaod mosaxerxe-

belia yurZnis sulfitacia krefa-transportirebisas.

2.3.2.2. 5, 6 Tu 8 %-iani gogirdovani xsnarebi

mas an ukve mza saxiT yiduloben, an didi zomis sawarmoebSi Tavad 

amzadeben Txevadi SO
2
-sagan. dozis dasadgenad gamoiyeneba den-

cimetriis meTodi : 15 °C-ze 5 %-iani gogirdovani xsnaris simkvrivea 

1,0275 ; 6 %-ianis _ 1,0328 xolo 8 %-ianis _ 1,0426. gogirdovan gazs abuy-

buyeben wyalSi da zomaven mis xvedriT wonas sasurveli koncentraciis 

miRwevamde.

daRvinebis procesSi SO
2
-is gazi naklebad gamoiyeneba.

2.3.2.3. kaliumis bisulfitis 10, 18 Tu 20 %-iani xsnarebi

mis uaryofiT Tvisebad Tvlian tkbilis gamdidrebas kaliumiT.

arsebobs 23 %-iani xsnarebi, romlebic SO
2
-Tan erTad amoniumis 

ionebsac Seicavs.

2.3.3. sulfitaciis dro

imisaTvis rom sulfitacia efeqturi iyos, igi alkoholuri duRilis 

dawyebamde unda ganxorcieldes. SO
2
 duRilis dawyebisTanave iboWeba 

warmoqnili eTanalis mier. wiTeli Rvinis tradiciulad dayenebisas 

sulfitacia an durdos saWylet-klertsacleli manqanidan gamosv-

lisas xdeba dozatoris saSualebiT, an saduRari WurWlis gavsebisas. 

WurWelSi emateba SO
2
 yoveli axali partia yurZnis damatebisas. TeTr 

Rvinis dayenebisas gogirdis dioqsids wnexidan gamosul tkbils umate-

ben.

SO
2
-is damateba, rogorc wesi, erT jerze xdeba. Tumca zogierT 

regionebSi mas fraqcia-fraqcia umateben. igi yvela SemTxvevaSi kargad 

unda ganawildes sulfitirebul masaSi.

2.4. SO
2
-is ekonomia

SO
2
-s mravali uaryofiTi Tviseba axasiaTebs, Tumca dResdReobiT 

misi Semcvleli ar arsebobs. erTaderTi gamosavalia, igi minimaluri 

raodenobiT iqnes gamoyenebuli. es ki SesaZlebelia maSin, Tu Semcird-

eba :

_ mikrobiologiuri problemebi yurZnisa da tkbilis gacivebiT, mJa-

vianobis aweviT (Tu kanoniT daSvebulia), higienuri wesebis gaZliere-

biT ;

_ oqsidazuri enzimebis moqmedeba dazianebuli yurZnis gadarCe-

viT, CO
2
-is baliSiT haerTan Sexebis SemcirebiT Tu TermovinifikaciiT 

wiTel dazianebul yurZenze ;

_ SO
2
-is SeboWva alkoholuri duRilis dasawyisSi Tiaminis dam-

atebiT. Tiamini emateba misi qlorhidratis saxiT. maqsimaluri dasaS-

vebi dozaa 0,6 mg.l-1. Tiamini amcirebs SO
2
-is SemboWavi naerTebis _ 

ketonebis, kerZod, piroyurZenmJavas warmoqmnas. am ukanasknelis raode-
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noba maqsimums alkoholuri duRilis dasasruls aRwevs, gansakuTrebiT 

maSin, Tu maRalia duRilis temperatura, pH da dazianebuli yurZnis 

raodenoba. Tiaminis gamoyeneba sainteresoa keTilSobili sidampliT 

Sepyrobili yurZnis daduRebisas, sadac alkoholuri duRili Saqrebis 

saboloo daSlamde unda SeCerdes.

Tu saRi, dauzianebeli yurZeni swrafad gadamuSavdeba sufTa da 

gamarTuli manqana-danadgarebiT, TeTri tkbili dawdeba da alkohol-

uri duRili swrafad daiwyeba wminda kulturis safuvrebis gamoy-

enebiT, SesaZlebelia sulfitacia sakmaod mcire dozebiT ganxorciel-

des. duRilis kargad warmarTvisaTvis saWiroa saduRrebis Termoregu-

lireba. SesaZlebelia Tiaminis damatebac.

3. alkoholuri duRilis marTva

alkoholuri duRilis dros SeimCneva, rom :

_ tkbilidan amodis CO
2
-is buStulebi. wiTel durdoSi igi miawveba 

yurZnis myar nawilebs, zedapirze amoativtivebs maT da warmoqmnis e. w. 

`quds~ ;

_ maduRari masis temperatura matulobs ;

_ mcirdeba misi xvedriTi wona, romelic uaxlovdeba wylis xvedriT 

wonas ;

_ wiTeli yurZnis wveni ifereba ;

_ icvleba maduRari siTxis gemo. wiTeli wveni Rebulobs taninebiT 

gamowveul simwklartes ;

_ CO
2
-is arseboba degustaciisas SeigrZnoba enis wverze msubuqi 

CxvletebiT.

alkoholuri duRili bioqimiuri reaqciaa. igi garemos kondiciebzea 

damokidebuli. duRilis msvlelobisas bevri parametri icvleba (tem-

peratura, azotovani sakvebis raodenoba, Jangva-aRdgeniTi poten-

ciali), romelTa marTvac aucilebelia.

_ wiTeli maduRari masa sakmaod araerTgvarovania. aq temperatura 

da maceraciis xangrZlivoba gadamwyvetia yurZnis kanSi arsebuli niv-

Tierebebis gamosawvlilad ;

_ TeTri maduRari wveni SedarebiT erTgvarovania. aq saWiro niv-

Tierebebi ukve gamosulia yurZnidan. saWiroa mxolod maTi dacva arasa-

surveli gardaqmnebisagan.

alkoholuri duRili Tavidan bolomde unda gakontroldes da imar-

Tos. produqciis xarisxis gauaresebis Tavidan asacileblad aucilebe-

lia duRili Tanabrad da SeuCereblad warimarTos.

3.1. alkoholuri duRilis kontroli

3.1.1. temperaturis cvlileba

3.1.1.1. gamoyofili siTbos raodenoba

eTanolis warmoqmnis reaqcia egzoTermulia. gamoTvlebis mixedviT 

1 moli heqsozis daSliT 25 kkal siTbo gamoiyofa. es Teoriuli raode-

noba sworia mxolod maSin, rodesac Saqari myisve gardaiqmneba, ar aris 
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danakargebi da safuari siTbos ar moixmars Tavisi sasicocxlo miznebi-

saTvis.

daRvinebisas adgili aqvs siTbos mimocvlas saduRar WurWelsa da 

haers Soris. siTbos gacvla damokidebulia maT Soris temperaturaTa 

sxvaobaze, magram aseve :

_ WurWlis saxeze : saduRari WurWeli siTbos konduqciiT da gamosx-

ivebiT kargavs. siTbos danakargi miT metia, rac ufro didia kedlis 

zedapiri, naklebia misi sisqe da ukeTesi gamtaria masala, risganac Wur-

Wlia damzadebuli. anu siTbos danakargi WurWlis moculobis ukupro-

porciulia da yvelaze maRali uJangavi foladis WurWlis SemTxvevaSia. 

igi SedarebiT naklebia mominanqrebuli foladis, Semdeg ki rkinabet-

onisa da xis WurWlis SemTxvevaSi ;

_ CO
2
-is gamoyofaze, rac sagrZnoblad zrdis siTbos gacemas ;

_ meRvinis mier gamoyenebul xelovnur Termomaregulirebel saSu-

alebebze.

duRilis temperaturis matebaze sxvadasxva faqtori moqmedebs :

_ duRilis procesSi warmoqmnili siTbo emateba yurZnis sawyis tem-

peraturas. igi SeiZleba imdenad gaizardos, rom safuvrebma moqmedebac 

ki Sewyvitos. rodesac rTveli maRali sicxeebis dros mimdinareobs, 

yurZeni umjobesia dilis gril saaTebSi daikrifos ;

_ Saqrianoba : temperaturis mateba gadamuSavebul yurZenSi Saqris 

Semcvelobis pirdapirproporciulia ;

_ duRilis siCqare : rac ufro Cqara mimdinareobs igi, miT metad 

matulobs temperatura. wiTel durdoSi temperaturis gazrdam gamous-

worebeli Sedegebi SeiZleba moitanos. saSualod daTvlilia, rom 

wiTeli durdos duRilis dros mcire zomis rkinabetonis WurWelSi 

yoveli 1 % eTanolis warmoqmnisas temperatura 1,3 °C izrdeba. anu 12 % 

potenciur alkoholian durdoSi 15 °C-iT. Tu duRilis sawyisi temper-

aturaa 20 °C, saboloo temperatura 35 °C-s miaRwevs, rac dauSvebelia. 

temperatura SedarebiT naklebad izrdeba uJangavi foladis WurWelSi, 

anu saSualod 1 °C-iT 1 % eTanolis warmoqmnisas.

3.1.1.2. Sedegebi

zedmetad maRal temperaturaze safuvrebis aqtivoba Zlier klebu-

lobs, xandaxan ki saerTod Cerdeba. SeCerebuli alkoholuri duRilis 

xelaxali dawyeba sakmaod Znelia da Cndeba Rvinis rZemJava baqteriebiT 

daavadebis saSiSroeba.

arsebobs sxva saSiSroebebic :

• TeTri Rvinis dayenebisas :

_ klebulobs Rvinis aromatuli simdidre da daxvewiloba ;

_ uaresdeba Rvinis feri ;

• wiTeli Rvinis dayenebisas maRal temperaturaze ukeT gamoiwvli-

leba fenoluri naerTebi, Tumca :

_ uaresdeba Rvinis aromatuli Tvisebebi ;

_ Cndeba momwaro da aseve, balaxis gemo ;

zedmetad dabalma temperaturam SeiZleba gaaZnelos an saerTod 

SeaCeros alkoholuri duRili. am dros didia rZemJava baqteriebiT 

daavadebis (mwnilis gemo), vaSlrZemJavuri duRilis da saerTod mqro-
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lavi mJavebis warmoqmnisa da organoleptikuri Tvisebebis gauaresebis 

safrTxe. wiTeli Rvinis dayenebisas fenoluri naerTebi naklebad gamoi-

wvlileba, Tumca taninebis eqstraqciis gazrda maceraciis procesis 

gaxangrZlivebis gziT SeiZleba.

Rvinis dayenebis yvela meTods Tavisi optimaluri temperatura aqvs. 

pirvel rigSi aucilebelia temperaturis gazomva, raTa dauyovnebliv 

moxdes reagireba mis cvalebadobaze (gaTbobiT an gacivebiT). gazomva 

xorcieldeba an avtomaturad, fiqsirebuli TermometriT (wiTel dur-

doze temperatura izomeba quds qveviT), an saxelurze mimagrebuli 

TermometriT, an eleqtrodiani mobiluri TermometriT. temperatura 

WurWlis siRrmeSi unda gaizomos da ara moculobiTi masis gasazom men-

zuraSi. xandaxan, temperaturis gazomvamde, atareben WurWlis homoge-

nizacias, radgan temperaturaTa sxvaoba sxvadasxva fenas Soris ramden-

ime gradusi SeiZleba iyos. temperaturis gazomva xorcieldeba minimum 

orjer dReSi, yovelTvis erTsa da imave siRrmeze da wiTeli durdos 

SemTxvevaSi, qudis qveS.

3.1.2. xvedriiTi wonis anu moculobiTi masis Semcireba

tkbilSi arsebuli Saqrebi gardaiqmneba eTanolad. maduRari masis 

xvedriiT wona TandaTanobiT klebulobs da uTanabrdeba jer wylis 

xvedriT wonas (1,000), Semdeg ki Rvinisas (0,992-dan 0,996-mde).

moculobiTi masis gazomva xorcieldeba menzuraSi mustimetris (den-

simetri, saxaromeri) saSualebiT. moculobiTi masa iangariSeba tkbilis 

temperaturis gaTvaliswinebiT.

3.1.3. duRlis furclis warmoeba

temparturisa da xvedriiTi wonis cvlilebebi aRiricxeba spe-

cialur, tabulis an grafikis formis duRilis furclebSi. mis mixed-

viT dgeba duRilis mrudi (naxati 24). am furclebSi Sedis sxva infor-

maciac, kerZod :

• yurZnis :

_ jiSi da adgilwarmoSoba ;

_ raodenoba (moculoba) ;

_ sanitariuli mdgomareoba ;

_ moculobiTi masa ;

_ titruli mJavianoba da xandaxan pH ;

_ sawyisi temperatura ;

• duRilis procesi.

grafikze drois mixedviT aRiniSneba xvedriTi wona, temperatura da 

sxvadasxva Catarebuli operaciebi. esenia :

_ WurWlis Sevseba : dasawyisi, dasasruli ;

_ sulfitacia : doza, mTliani raodenoba da dro ;

_ SaqriT gamdidreba : raodenoba, dro ;

_ dareva : sixSire, xangrZlivoba, saxe, dro ;

_ moqmedeba temperaturaze : gaTboba, gaciveba ;

_ WaWidan moxsna (wiTeli Rvino) : dro, moculoba, xvedriiTi wona, 

temperatura da sxvadasxva fraq-

ciis mimarTuleba...
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naxati 24  wiTeli durdos duRilis mrudebi

grafikis mixedviT advilad kontroldeba alkoholuri duRilis msv-

leloba. ioldeba sxvadasxva saSiSroebis winaswari SemCneva da drouli 

Careva mis aRmosafxvrelad.

_ Tu temperatura 30-33 °C-s miaRwevs, aucilebelia gagrileba ;

_ Tu duRili nela mimdinareobs, maduRar masas unda Cautardes 

remontaJi aeraciiT, an sulac axali safuvrebiT daiTesos.

zogierTi mkvlevaris azriT, safuvrebis gamravlebis stadiis bolos, 

anu alkoholuri duRilis dawyebidan 2 dRis Semdeg wiTeli durdos 

remontaJs sasurvelia Tan daerTos aeracia da daematos azotovani 

sakvebi. dadgenilia, rom heqsozebis gavla safuvris plazmur membra-
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naSi swored azotovan nivTierebebTan erTad xdeba. amasTan, Jangbadi 

moqmedebs plazmuri membranis Semadgenel sterolsa da cximovan mJa-

vebze da aZlierebs membranis SeRwevadobas. amgvarad, azotisa da Jang-

badis erToblivi moqmedeba aZlierebs duRilis process. metic, alko-

holuri duRilis dasasruls ganxorcielebuli aeracia xels uwyobs 

mis srulad damTavrebas. am dros Jangbadi aRadgens eTanolisa da sxva 

inhibitorebis mier daxSobil plazmuri membranis SeRwevadobas.

3.2. temperaturis regulacia

3.2.1. zedmetad maRali temperatura

dRes meRvines mravali saSualeba aqvs, rom ar dauSvas temperaturis 

asvla 30 °C-ze maRla da, amgvarad, produqciis xarisxis gauareseba.

3.2.1.1. pirdapiri meTodebi

duRilis temperaturis daweva sxvadasxva meTodiT SeiZleba :

_ gagrileba misxurebiT : tkbili moZraobs horizontalur milebSi 

an klaknilaSi, romlebzec xdeba wylis misxureba ;

_ Tbomcvlelebi : mobiluri perangi Sedgeba ori erTmaneTze 

mimagrebuli firfitisagan, romlis SigniT arsebul RarebSi moZraobs 

civi wyali. iseve rogorc klaknila, mobiluri perangic martivi, iafi 

da advili mosaxmari danadgaria. sakmarisia misi moTavseba cisternis 

SigniT, qudis qveviT. gare TbomcvlelebSi tkbili da civi wyali erT-

maneTis sapirispiro mimarTulebiT moZraobs an firfitebSi, an milebSi 

(mili milSi). am saSualebebis gamoyenebiT SesaZlebelia tkbilis tem-

peraturis 2-3 °C-mde daweva (magram ara wylis temperaturaze dabla).

Tbomcvlelebis warmadoba damokidebulia :

_ Sexebis zedapiris farTobze ;

_ wylis cirkulaciis debitze ;

_ gamacivebeli wylis temperaturaze.

Tbomcvlels axasiaTebs siTbos mimocvlis koeficienti (K). misi 

erTeulia W/m2/ °C (vati metrkvadratze da gradus celsiusze).

gaciveba mobiluri perangiT
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gaciveba gare TbomcvleliT

naxati 25  daxuruli ciklis Tbomcvlelebi

gamacivebeli aparatebidan yvelaze maRali K koeficienti aqvs fir-

fitian da milian gare Tbomcvlelebs. Semdeg misxurebiT gamagrilebel 

aparatebs, yvelaze dabali ki _ mobilur Tbomcvlelebs. gare Tbomcv-

lelebze xSirad unda Semowmdes tkbilis moZraobis siCqare (debiti), 

radgan yurZnis kanma, wipwam Tu warmoqmnilma Rvinis qvam SeiZleba daax-

Sos milebi.

uJangavi foladis cisternebi civdeba wylis misxurebiT, aorTqle-

biT an mis perangSi (ormag kedelSi) civi wylis gatarebiT.

► wyalSi arsebuli kalciumis marilebi xels uSlis siTbos 

gacvlas.

yvela xsenebuli sistema moiTxovs wylis, xandaxan ki glikoliani 

wylis gacivebas samacivro danadgarebSi.

3.2.1.2. arapirdapiri meTodebi

saduRari ganyofilebebis ganiaveba gril saaTebSi, an SedarebiT 

grili yurZnisa da tkbilis damateba amcirebs temperaturis swraf 

matebas.

3.2.2. zedmetad dabali temperatura

meRvineobis Crdilo raionebSi xSirad xdeba, rom tkbilis tempera-

tura 10-12 °C-s Zlivs aRwevs. am pirobebSi safuvrebis gamravleba Zlier 

gviandeba da xSirad Cndeba tkbilis gaTbobis aucilebloba.

siTbos miwodeba xorcieldeba :

_ zemoxsenebul aparatebSi civis magivrad cxeli wylis gatarebiT ;

_ eleqtrogamaTbobeli milebis saSualebiT (mxolod tkbilSi) ;

_ Tbeba tkbilis mxolod erTi partia, romelic Semdeg danarCen 

tkbils daemateba. safuvrebis kargi ganviTarebisaTvis saerTo temper-

aturam 18 °C-s mainc unda miaRwios ;

_ Senobis gaTbobiT sxvadasxva saSualebebis gamoyenebiT.
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3.2.3. gamafrTxilebeli RonisZiebebi

eqstremaluri temperaturebis Tavidan asacileblad meRvinem winas-

war unda SearCios marnis struqturisa da zomis Sesabamisi danadgarebi. 

meRvinisTvis aucilebelia icodes, Tu ra raodenobiT sicives flobs 

igi. temperaturaze zemoqmedeba SesaZloa gamoyenebuli iqnes ara marto 

daRvinebis procesSi, aramed duRilamde da duRilis Semdegac wiTeli 

Rvinis SemTxvevaSi.

dRes did Tu patara marnebs, yvelas aqvs saSualeba daamontaJos 

temperaturis maregulireblebi, romelic avtomaturad rTavs sicivesa 

Tu siTbos, Tu temperatura daSvebuli normebis zRvars miuaxlovdeba. 

aseve avtomaturad aris SesaZlebeli sxva parametrebis regulirebac, 

rogoricaa remontaJi, aeracia Tu oqsigenacia.

3.3. Jangbadis miwodeba

ganviTarebis stadiaze safuari aucileblad saWiroebs Jangbads. Ses-

aZlebelia sxvadasxva saSualebebis gamoyeneba : remontaJi, Jangbadisa 

Tu haeris daberva.

tradiciuli remontaJi niSnavs tkbilis aRebas cisternis qveda 

nawilSi da mis dasxmas zemodan tumbos saSualebiT. aRebuli tkbili 

jer sxva WurWelSi isxmeba da Semdeg itumbeba. aeraciis gazrda Sei-

Zleba tkbilis gaSxefebiT.

remontaJs sxva dadebiTi moqmedebac aqvs :

_ tkbilis aeraciis gavleniT SO
2
 aRar aRdgeba H

2
S-ad ;

_ xorcieldeba gaerTgvarovneba. remotaJi aeraciis gareSec Sei-

Zleba Catardes. amisaTvis mimRebi Slangi pirdapir cisternis qveda 

onkans uerTdeba.

3.4. safuvris wminda kulturis damateba

normaluri doziT sulfitirebul tkbilSi alkoholuri duRili 

met-naklebad swrafad, spontanurad iwyeba.

duRilis procesi SesaZlebelia Seneldes an sulac gaCerdes maRali 

temperaturis an eTanolisa da dabali temperaturis erToblivi moq-

medebis gamo.

safuvris wminda kulturis damateba orive SemTxvevaSi aZlierebs 

alkoholuri duRilis process.

3.4.1. safuvris damatebis mizani da Sedegebi

tkbils emateba aqtiur mdgomareobaSi myofi seleqcirebuli safu-

vrebi, raTa igi gamravldes saduRari tkbilis mTlian masaSi da ganax-

orcielos alkoholuri duRili.

winaswari sulfitacia droebiT aCerebs yurZenSi bunebrivad arse-

buli mikroorganizmebis moqmedebas. am dros, aqtivirebuli gareSe 

safuvrebi sjobnis maT da igi warmarTavs alkoholur duRils. wminda 

kulturis gamoyenebiT :

_ duRili ufro swrafad iwyeba ;

_ igi ufro Tanabrad mimdinareobs da ukeT mTavrdeba. miRebuli 

Rvinis alkoholis moculobiTi wili ufro maRalia (Saqrebis bolomde 
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daSlis gamo) da Rvino ufro kargad inaxeba (ar rCeba Saqrebi).

am or SemTxvevaSi gamoiyeneba e. w. `starteri~ safuvrebi ;

_ SesaZlebelia specifikuri Tvisebebis mqone safuvrebis gamoyeneba, 

romlebic ukeT gamoavlens jiSur Tu duRilis aromatebs, gamoitans 

fers an daSlis vaSlmJavas.

safuvris damateba aseve rekomendebulia : met-naklebad dazianebuli, 

arasasurveli safuvrebis Semcveli yurZnis gadamuSavebisas, SO
2
-is 

maRali dozis Semcvel tkbilebSi (Zlier dawdomili TeTri tkbili), 

specifikuri Tvisebebis mqone Rvinis dayenebisas da SeCerebuli alko-

holuri duRilis xelaxali dawyebisas.

pasteri werda, rom Rvinis Tvisebebs ganapirobebs `iq ganviTarebuli 

safuvrebis buneba~.

dRevandeli bioteqnologiebis gamoyenebiT SesaZlebelia safuvris 

sxvadasxva kulturis identifikacia da maT mier warmoqmnili aro-

matebis zusti analizi, risi wyalobiTac codnam safuvrebis Sesaxeb 

didi progresi ganicada.

safuvrebis seleqcia xdeba maTi moqmedebis, duRilis sxvadasxva 

parametris mimarT gamZleobis, permeazebisa da enzimebis mixedviT (mag-

aliTad, e. w. aromatuli safuvrebi Seicavs enzim glukozidazebs, rom-

lebic axorcielebs terpenebis hidrolizs duRilamde, duRilis dros 

Tu Semdeg).

3.4.2. safuvris damatebis meTodi

operacia or etapad mimdinareobs :

_ safuvris dedos momzadeba, romelic dasaduRebeli tkbilis moc-

ulobis 2-3 % unda iyos ;

_ safuvris dedos damateba tkbilSi.

3.4.2.1. safuvris dedos momzadeba

mcire raodenobiT tkbilSi amravleben safuvris kulturas :

_ an yurZenze arsebuli indigenuri safuvrebisagan ;

_ an komerciuli, seleqciuri safuvrebisagan.

► safuvris dedos momzadeba indigenuri safuvrebisagan
rTvelamde ramdenime dRiT adre ikrifeba mcire raodenobiT saRi 

yurZeni (dasaduRebeli tkbilis daaxloebiT 2,5 %).

yurZeni iWyliteba, ecleba klerti, magram ar iwnexeba (safuari loka-

lizebulia yurZnis kanze). miRebuli tkbili iyofa or A da B nawilad :

_ nawili A (moculobis 1/10) TavisiT iwyebs duRils. duRilis daw-

yebis dasaCqareblad SesaZlebelia mcired SeTboba ;

_ nawil B-s ki utardeba sulfitacia maRali doziT (300 mg/l).

rogorc ki nawili A iwyebs duRils, mas patar-patara nawilebiT 

emateba nawili B, magram ise, rom xeli ar SeeSalos safuvrebis gamrav-

lebas. rodesac tkbilis orive nawili mZafri duRilis stadiaSia, Ses-

aZlebelia dedos gamoyeneba. es meTodi sakmaod iafia magram sariskoc, 

amitom ufro da ufro xSirad gamoiyeneba momdevno meTodi.

► safuvris dedos momzadeba komerciuli safuvrebisagan
safuvris ganzavebuli Tu koncentrirebuli xsnarebi, aseve mSrali 
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safuvrebi da liofilizebuli safuvrebi sul ufro da ufro naklebad 

gamoiyeneba praqtikaSi. isini mSralma aqtiurma safuvrebma Secvala.

mSrali aqtiuri safuvrebi dafasoebulia metalis yuTebSi an sxva 

hermetul SefuTvaSi da gril adgilas SeiZleba Senaxuli iqnes mravali 

Tvis manZilze.

xmarebis win maT 10-15 wuTis ganmavlobaSi xsnian 5 % Saqrianobis, 

30-40 °C temperaturisa da 10-jer meti moculobis wyalSi an naxevrad 

gazavebul tkbilSi (rehidratacia). mSrali aqtiuri safuvrebi imdenad 

martivi saxmaria, rom praqtikaSi Zlier gavrcelda. Tanac, am safuvre-

biT duRili advilad iwyeba da bolomde mimdinareobs. Sesabamisi doziT 

micemisas, 4-5 Taobis Semdeg safuvrebis raodenoba sakmarisia duRilis 

dawyebisaTvis. velur safuvrebTan konkurenciis problemebis Tavidan 

asacileblad regularulad unda iqnes daculi higienis wesebi, daiTe-

sos yovelTvis saWiro raodenobiT safuvrebi da es moxdes dagvianebis 

gareSe.

mSrali aqtiuri safuvrebis gama sakmaod mravalferovania. meRvine-

obis regionebis umravlesobam gamoyo da SearCia maTTvis optimaluri 

safuvris kulturebi. arsebobs safuvris kulturebi, romlebic aCqa-

rebs duRilis dawyebas Tu damTavrebas, metad gamoaqvs jiSuri aro-

matebi an amcirebs arasasiamovno gemos, axasiaTebs kileri Tviseba, Ser-

Ceulia karbonuli maceraciisaTvis, meoradi duRilisaTvis...

safuvrebis gamravlebis gasaumjobeseblad SesaZlebelia saduRar 

WurWelSi azotovani sakvebis damateba Semdegi saxiT :

_ diamoniumis fosfati an amoniumis sulfati maqsimaluri doziT 

300 mg.l-1 ;

_ amoniumis sulfiti an bisulfiti maqsimaluri doziT 200 mg.l-1 ;

_ an maTi narevi 200 an 300 mg.l-1 odenobiT.

3.4.2.2. safuvris dedos damateba tkbilSi

► alkoholuri duRilis dawyebis mizniT
dedo mSrali aqtiuri safuvrebisganaa momzadebuli Tu indigenuri 

safuvrebisagan, damatebis momentSi igi aqtivobis optimumze unda imy-

ofebodes (xvedriiTi wona daaxloebiT 1,020).

tkbili iseTi kondiciebisa unda iyos, rom damatebuli safuvrebis 

gamravlebas ar SeuSalos xeli. damatebamde SO
2
-ma unda moaswros 

tkbilSi bunebrivad arsebuli mikroorganizmebis (fermentebis) mospoba. 

dedo emateba remontaJis dros, sulfitaciidan 3-4 saaTis Semdeg. xan-

daxan TeTr tkbilSi safuars darevis gareSe umateben, raTa dedo ar 

gazavdes isedac homogenur masaSi.

► SeCerebuli alkoholuri duRilis gagrZelebis mizniT
am meTodis mizania duRilgaCerebul Rvinos daematos am Rvinos Seg-

uebuli safuari. arsebobs ramdenime meTodi. yoveli maTgani sam etapad 

xorcieldeba :

_ mSrali aqtiuri safuvrebis rehidratacia ;

_ safuvris Segueba Sesabamisi Rvinis kondiciebTan ;

_ dedos damateba RvinoSi.

Sampanuri Rvinoebis interprofesiuli sabWos mier SemoTavazebuli 
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meTodis mixedviT :

• safuvris aqtivirebisaTvis, 47 l sasmeli wyali SeTbes 37 °C-mde ;

5 kg saqaroza,

200 g diamoniumis fosfati,

100 g mSrali aqtiuri safuari.

mSrali aqtiuri safuvrebis Setanidan 1/2 saaTis Semdeg narevs ram-

denjerme daureven. temperaturas yuradReba aRar eqceva.

18-24 saaTis Semdeg safuvris dedo mzadaa.

• safuvris SeguebisaTvis :

210 l dauduRari Rvino,

20 kg saqaroza,

30 l 20 °C-iani wyali,

narevs an dReSi 2-jer ureven, an mudmivad da nel-nela.

daaxloebiT 3 dRis Semdeg, rodesac xvedriTi wona 1,000-s gautol-

deba, dedo ukve mzad aris gamosayeneblad.

• dedos damateba RvinoSi

safuvris dedo RvinoSi ori meTodiT SeiZleba daematos :

_ dedos imave raodenobiT dasaduRebeli Rvino emateba. rodesac 

narevi duRils ganagrZobs, mas emateba ukve narevis moculobis (ormagi) 

igive Rvino da a. S. 

_ an ubralod, safuvris dedo pirdapir emateba duRilSeCerebul 

Rvinos 3 l 100 l-ze proporciiT.

3.5. duRilis SeCereba

alkoholuri duRilis gaWianurebis SemTxvevaSi igi SesaZloa Saqrebis 

saboloo daSlamde SeCerdes. xandaxan aeracia da SeTboba sakmarisia 

duRilis gasagrZeleblad. Tu es Careva sasurvel Sedegs ar iZleva, 

aucilebelia sxvagvari Careva, radgan dauduRari Saqrebis arsebobam 

SesaZloa gamousworebeli uaryofiTi Sedegebi gamoiwvios. miTumetes, 

rom am saSiSroebis Tavidan acileba savsebiT SesaZlebelia.

3.5.1. mizezebi

duRilis SeCerebis uamravi mizezi arsebobs. saTiTaod es mizezebi 

ar aris mniSvnelovani. siZneleebs am mizezTa erToblioba qmnis.

duRilis SeCereba SeiZleba gamoiwvios :

• safuvrebis maRalma sikvdilianobam, rasac iwvevs :

_ nedleulis siRaribe sakvebi nivTierebebiT ;

_ TeTri an vardisferi tkbilis zedmetma dawdomam. amgvari daw-

domisas scildeba Txeli leqic, romelic duRilis dros safuvrebisaT-

vis sayrdens warmoadgens, Tanac mdidaria safuvrebis aqtivatorebiT 

(cximovani mJavebi, sterolebi) ;

• maduRari garemos araxelsayrelma pirobebma, kerZod :

_ yurZenSi arsebuli (pesticidebis narCenebi, SO
2
) da safuvrebis 

mier warmoqmnili (eTanoli, oqtanois da dekanois mJavebi) inhibi-

torebis arsebobam. es nivTierebebi miT meti raodenobiT warmoiqmneba, 

rac ufro Znelad mimdinareobs duRili ;

_ arasasurveli mikroorganizmebis ganviTarebam (magaliTad, indi-

genuri kileri safuvrebi) ;
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_ cudad an araregulirebulma duRilis temperaturam, ramac Ter-

muli Soki gamoiwvia (temperaturis Zlieri cvalebadoba, dabali tem-

peratura).

3.5.2. gamafrTxilebeli RonisZiebebi

duRilis SeCerebis Tavidan acileba SesaZlebelia ramdenime elemen-

taruli wesis dacviT :

krefis dros saWiroa :

_ simwifis kontrolTan erTad ganxorcieldes sanitariuli mdgo-

mareobis kontrolic da saWiroebis SemTxvevaSi moxdes dampali yurZ-

nis gadarCeva ;

_ gamoyenebuli iqnes sufTa manqana-danadgarebi da WurWeli ;

_ dakrefili yurZnis transportireba moxdes dauyovnebliv, gaWyle-

tis gareSe da dampal yurZens swrafad daematos gogirdis dioqsidi.

maranSi rekomendebulia :

_ yurZeni gadairCes da daematos SO
2
, Tu es manamde ar momxdara ;

_ misi meqanikuri gadamuSavebis meTodis SerCevisas gaTvaliswinebul 

iqnes yurZnis xarisxi ;

_ TeTri da vardisferi tkbili dawdes koreqtulad ;

_ tkbili daiTesos kileri mSrali aqtiuri safuvrebiT ;

_ daematos mas azotovani sakvebi. sasurvelia aeraciasTan erTad ;

_ alkoholuri duRili gakontroldes dasawyisidan bolomde, 

kerZod, temperatura da moxdes misi regulacia.

3.5.3. Rvinis Svela

duRilSeCerebul RvinoSi dauyovnebliv unda moxdes ori aucile-

beli Careva : Rvinis dacva da duRilis xelaxali dawyeba.

3.5.3.1. Rvinis dacva

duRilSeCerebuli Rvinis daJangvisa da daavadebis Tavidan asacile-

blad saWiroa :

_ Rvinos Cautardes analizi. Tu SesaZlebelia, mikrobiologiuric, 

raTa dadgindes SesaZlo gadaxrebi. Tu safrTxe mniSvnelovania, Rvino 

leqidan unda moixsnas ;

_ Catardes sulfitacia analizis Sedegebis gaTvaliswinebiT ;

_ daematos 200 mg.l-1 safuvris garsi, raTa man moacilos safuvrebis 

inhibitori naerTebi.

3.5.3.2. duRilis xelaxali dawyeba

sasurveli Sedegis misaRwevad saWiroa :

_ daiTesos sakmarisi raodenobiT Rvinos Seguebuli mSrali aqtiuri 

safuvrebi (ix. zemoT) ;

_ Rvinis temperatura daregulirdes 18_22 °C-ze ;

_ yuradReba mieqces Rvinos da gakontroldes alkoholuri duRi-

lis msvleloba.
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Rvinis dayenebis meTodebi

1. Rvinoebis zogadi klasifikacia

Rvinis dayeneba iwyeba maranSi yurZnis Semosvlidan da grZeldeba 

alkoholuri duRilis an vaSlrZemJavuri duRilis bolomde, Tu igi 

maleve iwyeba. yurZeni gardaiqmneba sxvadasxva tipis Rvinod, romlebic 

mravali niSniT gansxvavdeba erTi meorisagan.

► feri
TeTri Rvino ZiriTadad TeTri yurZnisagan miiReba. (TeTris TeTri). 

SesaZlebelia TeTri Rvinis miReba Savi yurZnisaganac. am SemTxvevaSi 

Rvinos hqvia (Savis TeTri). mas vxvdebiT zogierTi cqriala Rvinis 

damzadebisas.

vardisferi Rvino umTavresad Savi yurZnisagan yendeba, garda kad 

Sampanisa, rac gamonakliss Seadgens.

wiTeli Rvino, rogorc wesi, yurZnis Savi jiSebisagan yendeba, Tumca, 

safrangeTis zogierT regionSi daSvebulia garkveuli proporciiT 

TeTri yurZnis Serevac (magram ara TeTri Rvinisa).

► Saqris Semcveloba15

mSral RvinoSi man ar unda gadaaWarbos 4 g.l-1-s ;

naxevrad mSral RvinoSi igi 4-dan 12 g.l-1-mde meryeobs ;

naxevrad tkbil RvinoSi _ 12-dan 45 g.l-1-mde ;

xolo tkbil RvinoSi metia 45 g.l-1-ze ; gansakuTrebul zonaSi war-

moebul umaRlesi xarisxis Rvinos SeiZleba ewodos tkbili, 35 g.l-1-ze 

meti Saqrianobis SemTxvevaSi ;

evrogaerTianebis kanonmdeblobiT liqioruli Rvinis tipi gansaz-

Rvruli ar aris.

maRalmJavian RvinoebSi daSvebulia Saqrianobis ufro maRali Sem-

cveloba. TiToeuli adgilwarmoSobis dasaxelebis RvinisaTvis Sesa-

Zlebelia ufro mkacri zRvrebis daweseba. rodesac dagegmilia vaS-

lrZemJavuri duRilis Catareba, Rvino aucileblad 2 g.l-1-ze nakleb 

15 qarTuli kanoniT dadgenili klasifikacia Saqris Semcvelobis mixedviT ix. Tavi 1 (Saqrebi) (g. s.)
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Saqars unda Seicavdes.

► CO
2
-is Semcveloba

naxSirorJangis Semcvel Rvinobs cqriala (an SuSxuna) Rvinoebi ewo-

deba. Tu CO
2
-is wneva 2,5 atmosferoze naklebia, mas naxevradcqrialas16 

uwodeben, xolo, Tu 3 atmosferoze meti Cveulebriv cqrialas. rogorc 

wesi, am RvinoebSi wneva 5-dan 6 atmosferomdea.

wynar RvinoebSi naxSirorJangi wnevas ar qmnis.

► daZvelebis potenciali
swrafi moxmarebis, e. w. `primeri~ stilis Rvinoebis realizaciam 2 

weliwads ar unda gadaaWarbos ;

saSualod dasaZvelebeli Rvinoebi 2-dan 5 wlamde daZvelebas 

itans ;

saZvelo Rvinoebs moxmarebamde minimum 5 wlis ganmavlobaSi avarge-

ben.

► davargebis meTodi
davargeba umetes SemTxvevaSi haerTan Sexebis gareSe mimdinareobs. 

gamonaklisia e. w. yviTeli Rvinoebi, romlebic haerTan SexebiT varg-

deba.

► liqioruli Rvinoebi
zogierTi Rvinis damzadebisas mas alkoholi emateba. am Rvinoebs 

liqioruli (Semagrebuli _ g. s.) Rvinoebi ewodeba.

► yurZnis potenciali
yurZnis potencialis mixedviT Rvinoebi iyofa Semdegi kriteri-

umebis mixedviT : adgilwarmoSoba, jiSi... 

arsebobs :

_ sufris Rvino geografiuli miniSnebis gareSe ;

_ sufris Rvino geografiuli miniSnebiT (mxaris Rvino) ;

_ gansakuTrebul zonaSi warmoebuli umaRlesi xarisxis Rvino ;

_ kontrolirebadi adgilwarmoSobis dasaxelebis Rvino (kad).

TeTri
yurZeni

prefermentuli maceraciiT

pirdapiri gamownexiT

pirdapiri gamownexiT

TeTris TeTri

Savis TeTri

TeTri 
Rvino

Savi
yurZeni

pirdapiri gamownexiT

prefermentuli maceraciiT

wvenis gamodinebiT

vardisferi
Rvino

ruxi

met-naklebad
Seferili

vardis-
feri
Rvino

karbonuli maceraciiT, 
daWyletis gareSe

tradiciuli

tradiciuli + xangrZlivi
maceracia

wiTeli Rvino 
wiTeli
meRvineoba

naxati 26  sxvadasxva tipis Rvinis dayeneba

16 petillant (fr.) termini `naxevradcqriala~ qarTul kanonmdeblobaSi ar aris gansazRvruli.
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151Rvinis dayenebis meTodebi

2. wiTeli Rvinis dayeneba

ZiriTadi sxvaoba TeTri da wiTeli Rvinis dayenebas Soris imaSi 

mdgomareobs, rom duRilis dros ar xdeba wvenis mocileba yurZnis 

sxva myari nawilebisagan (WaWa). WaWa ki mdidaria iseTi nivTierebebiT, 

rogoricaa taninebi, antocianebi, surnelovani nivTierebebi, miner-

aluri da azotovani nivTierebebi da polisaqaridebi. yvela es naerTi 

met-naklebad ixsneba wvenSi da Semdeg gvxvdeba RvinoSi.

2.1. mizani da meTodebi

wiTeli Rvinis dayenebis sxvadasxva meTodiT sakmaod gansxvavebuli 

Rvino miiReba, kerZod, aromatebis, antocianebisa da gansakuTrebiT 

taninebis Semcvelobis TvalsazrisiT. es ukanaskneli ganapirobebs 

Rvinis daZvelebis potencials. anu SesaZlebelia damzaddes prim-

eris tipis swrafi moxmarebis, (gamokveTili xilis tonebiT), saSualod 

dasaZvelebeli da saZvelo Rvinoebi.

meRvineobis meTodi unda SeirCes dasayenebeli Rvinis tipis mixedviT. 

es ukanaskneli ki damokidebulia sxvadasxva parametrze. kerZod, yurZ-

nis jiSze, mis xarisxze da manqana-danadgarebze, ra Tqma unda mxaris 

tradiciebis gaTvaliswinebiT.

wiTeli Rvinis dayenebis sxvadasxva meTods Soris sxvaoba ZiriTa-

dad fenoluri naerTebis gamowvlilvazea damyarebuli. umravles Sem-

TxvevaSi maceraciisa da duRilis periodi erTmaneTs emTxveva, magram 

SeiZleba maTi gancalkevebac :

_ Rvinis dayenebis tradiciuli maceraciis meTodis gamoyenebiT 

yvela tipis Rvino miiReba, magram igi ukeT ergeba saSualod dasaZve-

lebel da saZvelo Rvonoebs. es meTodi gamoiyeneba safrangeTis 

mraval regionSi (bordo, burgundia, luaras xeoba...) da saerTod 

msoflioSi ;

_ karbonuli maceraciis da naxevradkarbonuli maceraciis meTodebi 

gamoiyeneba primeris tipis, xilis tonebiT mdidari Rvinis dasayeneblad 

lagvedokSi, ronis regionsa da boJoleSi. SesaZlebelia taninebiT met-

naklebad mdidari Rvinoebis miReba ;

_ TermovinifikaciiT primeris tipis Rvinoebs amzadeben. tradici-

uli maceraciis meTodTan erTobliobaSi sakmaod mdidari Rvinoebi 

miiReba ;

_ Rvinis dayenebis nakaduri (uwyveti) meTodi naklebad gamoiyeneba, 

radgan dabali xarisxis Rvino miiReba.

2.2. Rvinis dayeneba tradiciuli maceraciiT

meRvineobis saerTo operaciebis garda, rogoricaa yurZnis miReba, 

bunkerSi miwodeba, gadarCeva, klertgacla, daWyleta, sulfitacia 

da safuvris damateba (ix. Tavi 4), wiTeli Rvinis dayenebisas adgili 

aqvs Semdeg operaciebs : daRvineba, WaWidan moxsna, vaSlrZemJavuri 

duRili.
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meqanikuri gadamuSavebayurZnis krefa

gadarCeva

klertgacla daWyleta
saduRarSi miwodeba

sulfitacia

daRvineba

safuvris
damateba

kondiciebis
Sesworeba

bioqimiuri gardaqmnebi

WaWis gamotana

gamownexa

SerCeva

TviTnadeni naqaCi

vaSlrZemJavuri
duRili

sulfitacia

davargeba

alkoholuri
duRili

temperaturis
regulacia

aeracia,
remontaJi

WaWidan
moxsna

naxati 27  wiTeli Rvinis dayenebis tradiciuli meTodi

2.2.1. daRvineba

daRvineba iwyeba durdos saduRar WurWelSi miwodebidan WaWidan 

moxsnamde. saduRarSi miwodeba xdeba an durdos tumbos saSualebiT, 

an, ukeTesia, gravitaciiT. daRvinebisas xdeba maceracia anu WaWaSi 

arsebuli nivTierebebis gadasvla tkbilSi. fenoluri naerTebis gadas-

vlis regulireba unda moxdes dasamzadebeli Rvinis tipisa da nedleu-

lis xarisxis mixedviT. aRsaniSnavia, rom taninebis gamowvlilva da maTi 

organoleptikuri xarisxi TandaTanobiT izrdeba.

2.2.1.1. fenoluri naerTebis eqstraqciaze moqmedi 

faqtorebi

► pirveladi nedleuli
• fenoluri naerTebis Semcveloba yurZenSi damokidebulia jiSze, 

vazis mdgomareobaze, aseve yurZnis simwifesa da sanitariul mdgo-

mareobaze da klertis arsebobaze durdoSi.

• kanisa da wipwis ujredebis simwife ganapirobebs maTi Semadgeneli 

nivTierebebis gamowvlilvis xarisxs. mwife yurZnis kani mdidaria 

advilad gamosawvlili taninebiTa da antocianebiT. xolo wipwa ki nak-

lebi raodenobiT da naklebad mware taninebs Seicavs. umwifar yurZenSi 

naklebadaa pigmenturi nivTierebebi da maTi eqstragirebac garTule-

bulia, xolo taninebi mwklartea. wipwis taninebis xarisxi miT ufro 

maRalia, rac metad aris damwifebuli yurZeni.
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153Rvinis dayenebis meTodebi

2 4 6 8 10 17 dro (dRe)

Rvinis feris intensivoba

naxati 28  feris intensivobis cvlilebebi wiTeli durdos daduRebisas

► teqnologia
• meqanikuri operaciebis (daWyleta, dareva) mizania fenoluri 

naerTebis eqstraqcia.

• eqstragirebuli nivTierebebis raodenoba ar aris damokidebuli 

maceraciis droze. arc taninebsa da antocianebs Soris arsebobs raime 

damokidebuleba. antocianebi pirvel rigSi gamoiwvlileba, radgan iseve 

kargad ixsneba wyalSi, rogoc alkoholSi. 28-e naxatze vxedavT, Tu ra 

Cqara izrdeba feris intesivoba. me-8 dRis Semdeg feri klebulobs. am 

dros, pigmenturi nivTierebebi ileqeba durdos myar nawilebze, kanze, 

Tu aris klertze da safuvrebze, zogic iSleba. am mrudis mixedviT Sei-

Zleba iTqvas, rom xanmokle maceraciis dros (1-2 dRe) wvenis Seferva 

mcirea. miRebuli Rvino iqneba vardisferi da ara wiTeli. am principzea 

damyarebuli vardisferi Rvinis warmoeba wvenis gamodinebis meTodiT.

• taninebi xsnadia alkoholSi. maTi raodenoba ufro da ufro 

izrdeba, jer Cqara, Semdeg SedarebiT nela, magram arasodes ar Cerdeba. 

wipwis taninebi kanis taninebTan SedarebiT gvian iwyebs gamosvlas. maT 

eqstraqciamde warmoqmnilma eTanolma unda moacilos wipwis safarze 

arsebuli cximebi.

► sxva faqtorebi
• fenoluri naerTebi miT ukeT gamowvlileba, rac ufro maRalia 

temperatura ;

• maT gaxsnas xels uwyobs eTanolis arseboba ;

• peqtolizuri enzimebi aCqarebs kanis ujredis garsis daSlas da 

misi Semadgeneli nivTierebebis gamoTavisuflebas ;

• sulfitaciis dros, Tavisufali SO
2
-c asrulebs gamxsnelis rols, 
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magram mxolod prefermrentul stadiaze. alkoholuri duRilis daw-

yebisas igi iboWeba. misi gamxsneli moqmedeba SesamCnevia mxolod inten-

siuri sulfitaciis SemTxvevaSi ;

• eqstraqciaze moqmedebs saduRari WurWlis formac. gamowvlilva 

miT ufro mniSvnelovania, rac metia WaWisa da wvenis Sexeba ;

• arsebobs specialuri eqstraqciis safuvrebi, romlebic aZlierebs 

fenoluri naerTebis gamowvlilvas.

2.2.1.2. saduRari WurWeli da mowyobilobebi

► TavRia rezervuari motivtive qudiT
TavRia rezervuarSi motivtive qudiT duRilis dros

_ qudis zedapiri mudmiv SexebaSia haerTan, ris gamoc Cndeba baqte-

riuli daavadebebis (daZmarebis) saSiSroeba ;

_ Zneldeba sxvadasxva nivTierebebis (taninebi, antocianebi) gamowv-

lilva WaWidan, radgan igi siTxis zedapirzea moqceuli ;

_ xSirad alkoholuri duRili ar aris Tanabari. safuvrebis didi 

nawili WaWis qudSia Tavmoyrili, anu praqtikulad siTxis gareT.

am naklovanebebis aRmosafxvrelad saWiroa qudis drogamoSvebiT 

daSla piJaJiT anu CazelviT da misi dasveleba dareviT anu remonta-

JiT. darevisas dros iReben imave rezervuaris wven qveda onkanidan da 

asxureben quds. es ori operacia aZlierebs eqstraqcias da amcirebs 

qudis gamoSrobas. ZmarmJava baqteriebis ganviTarebas nawilobriv xels 

uSlis WurWlis Tavze warmoqmnili CO
2
-is sqeli fena. amitom WurWeli 

bolomde ar unda Seivsos. zemoT CamoTvlili naklovanebebis miuxeda-

vad, TavRia WurWeli motivtive qudiT karg Sedegebs iZleva da duRi-

lic kargad mimdinareobs. igi ZiriTadad iseT regionebSi gamoiyeneba, 

sadac miRebulia piJaJis praqtika. motivtive qudis daavadebis Tavidan 

asacileblad, alkoholuri duRilis bolos saduRars xufi efareba.

► TavRia rezervuari CaZiruli qudiT
aerobuli baqteriebis ganviTarebis Tavidan asarideblad da WaWidan 

sasurveli nivTierebebis eqstraqciis gaumjobesebis mizniT, SesaZle-

belia qudis CaZirul mdgomareobaSi SenarCuneba specialuri mowyobi-

lobiT, daRvinebis mTeli periodis ganmavlobaSi.

am meTodis gamoyenebisas alkoholuri duRili didxans grZeldeba. 

miRebuli Rvino zedmetad mdidaria taninebiT, aqvs mwklarte gemo, Tumca 

sakmaod Zlieraa Seferili. dResdReobiT es meTodi naklebad gamoiyeneba.

► daxuruli rezervuari motivtive qudiT
am sistemas wina meTodebTan SedarebiT mravali dadebiTi mxare aqvs :

_ Semcirebulia alkoholis danakargi da aerobuli daavadebebi ;

_ imave WurWlis Rvinis Sesanaxadac gamodgeba.

daxurul WurWelSi qudi ar iZireba, magram daavadebebisagan dacu-

lia CO
2
-is sqeli feniT. samagierod, safuvrebis kargi gamravlebisaT-

vis saWiro aeracia arasakmarisia. am naklovanebis aRmofxvra SeiZleba 

duRilis dros erToblivi aeraciiTa da remontaJiT. amgvari sistema 

umTavresad im marnebSi gamoiyeneba, sadac miRebulia eqstraqciis 

gaumjobeseba remontaJiis meTodiT. eqstraqciis gaumjobesebisaT-
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155Rvinis dayenebis meTodebi

vis saWiroa gaizardos WaWisa da siTxis Sexebis farTobi (sasurvelia, 

rezervuaris simaRle misi diametris toli iyos).

daxurul WurWelSi CaZiruli qudis sistema Zlier iSviaTia.

► rezervuarebi qudis avto-danamviT  
am sistemaSi iyeneben duRilis procesSi warmoqmnil naxSirorJangis 

wnevas, raTa maduRari tkbili rezrvuaris zeda nawilSi aitanon. Ducel-
lier-Isman-is avtomaduRara sul ufro da ufro naklebad gamoiyeneba, 

radgan misi erTaderTi dadebiTi mxarea avtomaturi remontaJi, es ki 

mxolod mZafri alkoholuri duRilis stadiazea SesaZlebeli.

dRes ukve sakmaod gaxSirda sxva sistema : saduRari WurWlis Tavze 

moTavsebulia mcire zomis rezervuari, romelSic saduRari WurWlidan 

tumbaven wvens. mcire rezervuaris gavsebisas iReba misi qveda kari da 

mTeli wveni erTad ecema WaWaze, anu Slis da asvelebs quds.

arsebobs sxva sistemebi da danadgarebi, romlebic rezervuaris 

SigniT Tavsdeba. maTi mizania gaizardos fenoluri naerTebis eqstraq-

cia da gaioldes muSaobis procesi. am sistemebis gamoyenebiT Cqardeba 

daRvinebis procesi da SesaZlebelia erTi da imave WurWlis ramden-

jerme gamoyeneba (saZvelo Rvinoebis gamoklebiT). Tanac, am sistemebiT 

SesaZlebelia rezervuarebis daclis avtomatizeba. Tumca isini xSirad 

zedmetad sress da azianebs durdos, rac sakmaod uaryofiTad moq-

medebs xarisxze. Cndeba vegetaciis gemos gaCenis saSiSroeba.

2.2.1.3. daRvinebis etapebi

daRvinebisas adgili aqvs maceraciis sam stadias :

_ prefermentul stadias, romelic win uswrebs alkoholur 

duRils ;

_ fermentul stadias, sadac maceracia da duRili erTdroulad 

xdeba. alkoholuri duRilis dawyebisTanave CO
2
 waritacebs WaWas da 

qmnis `quds~ ;

_ da garkveul SemTxvevebSi postfermentul stadias, romelic alko-

holuri duRilis dasrulebisTanave iwyeba.

► prefermentuli maceracia
am stadiis marTva mxolod saduRari WurWlis gavsebis Semdeg aris 

SesaZlebeli, magram iwyeba yurZnis gadamuSavebis dawyebisTanave. 

tradiciulad cdiloben, rom igi rac SeiZleba xanmokle iyos, anu 

duRili swrafad daiwyos da durdo daculi iyos daJangvisagan. amisaT-

vis saWiroa haeri mas naklebad Seexos, xolo temperatura 20 °C-is irgv-

liv iyos. SesaZlebelia safuvris Setana, aseve homogenizacia remonta-

JiT da peqtinazebis damateba. aseT SemTxvevaSi prefermentuli mac-

eracia mxolod ramdenime saaTs grZeldeba. am dros aris SesaZlebeli 

wvenis gamodinebac, anu 5-dan 20 %-mde wvenis mocileba. gamodinebis 

Semdeg darCenili durdos daduRebiT miRebuli Rvino ufro koncen-

trirebuli da mdidaria, kerZod, fenoluri naerTebiT. gamodinebuli 

wveni calke, vardisfer Rvinod daduRdeba.

xandaxan postfermentuli maceracia gamoiyeneba eqstraqciis gasaz-

rdelad. am dros durdo an Tburad muSavdeba, an mas gogirdis dioq-

sidi emateba :
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_ Termovinifikacias zogierT SemTxvevaSi Tan axlavs flaS-

detanti ;

_ prefermentuli maceracia siciviT : zogierT SemTxvevaSi zrdis 

momavali Rvinis xilis tonebsa da Seferilobas. temperaturas 15 °C-is 

qveviT iWeren 2-dan 15 dRis ganmavlobaSi. siciviT sawyisi maceraciis 

SemTxvevaSi temperaturas 4 °C-is irgvliv iWeren Txevadi naxSiror-

Jangis an misi yinulis damatebiT. igi SeiZleba 15 dRemde gagrZeldes. 

naxSirorJangis wnevis qveS kanis ujredebi skdeba da durdo daculia 

daJangvisagan, Tumca durdos mcire raodenobiT SO
2
 mainc emateba ;

_ sulfituri maceraciis dros durdos emateba 200-dan 300 gramamde 

gogirdis dioqsidi litrze. durdo xSir SemTxvevaSi civdeba.

► fermentuli maceracia da alkoholuri duRili
am stadiaze alkoholuri duRilis paralelurad (ix. Tavi 4) mimdin-

areobs yurZnis myari nawilebis Semadgeneli nivTierebebis gamowvlilva.

Saqrebis gardaqmna safuvrebis mier bolomde unda warimarTos. 

risTvisac aucilebelia duRilis marTva. miRebuli Rvino biologiu-

rad mdgradi rom iyos, narCenma Saqrebma 2 g.l-1-s ar unda gadaaWarbos 

(ix. Tavi 8).

• xangrZlivoba

umravles SemTxvevaSi igivea, rac alkoholuri duRilis xan-

grZlivoba.

Tumca xSirad WaWidan ixsneba duRildaumTavrebeli Rvino, 1,010 

simkvriveze. es xdeba primeris tipis Rvinoebis, dazianebuli yurZnis, 

klertgaucleli yurZnis SemTxvevaSi, an saduRari WurWlis naklebobis 

dros.

• temperatura

alkoholuri duRilis normaluri warmarTvisaTvis temperatura 23-dan 

30 °C-mde unda iqnes SenarCunebuli. igi miT maRalia, rac meti fenoluri 

naerTis gamowvlilva surT. Tu Rvinis surnelovani nivTierebebi fenolur 

naerTebze mniSvnelovania, temperaturas SedarebiT dabla iWeren. aseve 

dabali temperaturaa saWiro arasakmarisad mwife yurZnis SemTxvevaSi.

• darevebi (gaerTgvarovneba)

aucilebelia eqstraqciis optimizebisaTvis. am dros xdeba WaWas-

Tan uSualo SexebaSi myofi da misi Semadgeneli nivTierebebiT gajere-

buli wvenis drogamoSvebiT Secvla. xorcieldeba remontaJis an qudis 

daSlis gziT.

_ remontaJi tumbos saSualebiT

rezervuaris qveda nawilidan wvenis gadaitumbeba da esxmeba WaWis 

qudze. operaciis sixSire da gadatumbuli wvenis moculoba damokide-

bulia sasurvel eqstraqciasa da yurZnis xarisxze.

rekomendebulia yoveldRiurad wvenis saerTo moculobze 0,5_2-jer 

meti raodenobis wvenis remontaJi, rac dReSi 2_4 operaciaSi unda ganx-

orcieldes. ufro zusti sixSire dgindeba yoveldRiuri degustaciis 

mixedviT :

_ Tu yurZnis fenoluri simwife damakmayofilebelia, remont-

aJi mcire moculobebiT da mTeli fermentuli maceraciis periodSi 

Tanabrad mimdinareobs ;

_ arasakmarisad mwife yurZenSi operaciis sixSire SedarebiT maRalia 
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157Rvinis dayenebis meTodebi

duRilis dasawyisSi, raTa meti raodenobiT antocianebi da kanis taninebi 

gamoiwvlilos. duRilis dasasruls ki umwifari wipwis arasasiamovno da 

dabali xarisxis taninebis raodenobis Sesamcireblad remontaJebis ricxvi 

klebulobs. xandaxan am operacias Saqrebis saboloo daSlamde aCereben.

remontaJis operacia sworad unda warimarTos. yvelaze mniSvnelovani 

problemaa qudis arasruli dasveleba. amisaTvis ixmareba specialuri, 

sxvadasaxva formis safrqvevebi, romelic dayenebulia milis boloSi, 

WaWis qudis Tavze. remontaJis dros SesaZlebelia aeraciac (ix. Tavi 

4). remontaJi yvelaze gavrcelebuli meTodia. kargad warmarTuli, igi 

Zalian karg Sedegebs iZleva. miRebul Rvinoebs axasiaTebs kargi struq-

turisa da rbili gemos taninebi. Tumca gadaWarbebulma remontaJma 

agresiuli da arasasiamovno taninebic SeiZleba gamowvlilos.

es operacia sakmaod xangrZlivia, magram SesaZlebelia misi avtomatizeba.

_ moqmedeba WaWis qudze

• piJaJis dros xdeba qudis Cazela wvenis gamoCenamde. operacia 

xorcieldeba 1 an 2-jer dReSi. Zvelad mas TavRia WurWelSi awarmoe-

bdnen, xeliT. dRes igi ufro da ufro avtomatizebulia. avtomaturi 

piJeri (Casazeli) SeiZleba iyos uZravic an moZravic. es teqnika yvelaze 

gavrcelebulia burgundiaSi. aq arsebuli jiSi pino nuari ar gamoirCeva 

fenoluri naerTebis simdidriT. piJaJiT ki eqstraqcia ufro mniS-

vnelovania, vidre remontaJiT. Tumca es meTodi sxva regionebSic 

xSirad gvxvdeba.

• delestaJi saSualo meTodia remontaJsa da piJaJs Soris. wvenis 

mTliani raodenoba itumbeba sxva WurWelSi, sadac Cerdeba ramdenime 

wuTi an saaTi. am dros, darCenili wveni jerdeba kanis Semadgeneli niv-

TierebebiT. Semdeg meore WurWlidan wveni isev gadmoitumbeba pirvelSi 

da qudi isev amotivtivdeba. wvenis gadatumbva sasurvelia maRali deb-

itiT, magram dabali wneviT ganxorcieldes. delestaJi SesaZlebelia 

mxolod qudis warmoqmnis Semdeg da sruldeba 1_3-jer mTeli macera-

ciis periodSi. raodenoba damokidebulia yurZnis xarisxze.

SesaZlebelia misi ganxorcieleba aeraciiT.

• gaziT darevis dros wvenis asvla quds zeviT xorcieldeba masSi 

gazis (haeri, azoti, CO
2
) SeSvebiT. gazis SeSveba xdeba specialuri 

PVC-s an uJangavi foladis nasvretebiani miliT, romelic Tavsdeba 

wvenis gamosaden onkanSi da TviTonac aqvs frTiani an birTviani onkani. 

milis sigrZe rezervuaris radiusze meti unda iyos. gazis SeSveba 10 

aTas litrian cisternaSi grZeldeba 2 wuTis ganmavlobaSi da 3 atmos-

fero wnevis qveS. qudi unda dasveldes, daiSalos, magram ar unda daquc-

macdes. Zalian didi moculobis WurWelSi es meTodi ar amarTlebs.

am meTodis upiratesobas Seadgens misi siswrafe da Sesrulebis 

simartive. Sedegebi ki sakmaod sainteresoa. gasaTvaliswinebelia, rom 

duRilis dasawyisSi da damTavrebisas haeris daberva sariskoa daJang-

vis gamo. rac Seexeba CO
2
-sa da azots, Saqrebis gardaqmnis dawyebisas 

safuvrebs sWirdeba Jangbadi.

arsebobs sistemebi, romlebic saSualebas iZleva moxdes wvenSi 

azotis mikro-buStulebis SeSveba, rac amcirebs siTxis xvedriT wonas. 

rodesac es ukanaskneli Camova WaWis xvedriT wonaze dabla, wveni maRla 

aiwevs, qudi ki CaiZireba.
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• dareva SeiZleba ganxorcieldes specialurad aRWurvili cis-

terniT, rogoricaa horizontaluri rotaciuli cisterna. mis SigniT 

moTavsebulia daxrili spirali, romelic urevs WaWasa da siTxes, Tanac 

saSualebas iZleva avtomaturad daicalos WurWeli.

• mravali aqsesuari gamoiyeneba eqstraqciis gasaumjobeseblad. 

arsebobs avtomaturi sistemebi, sadac daRvinebis procesi kompiuteris 

saSualebiT imarTeba. programaSi Sedis meRvineobis ZiriTadi parame-

trebi : temperaturis cvlileba, xangrZlivoba, remontaJTa ricxvi da 

sixSire... es parametrebi aseve kompiuteris saSualebiT kontroldeba. 

monacemebi inaxeba da saWiroebis SemTxvevaSi xdeba Careva.

naxati 29  remontaJis saxeebi : aeraciiT, aeraciis gareSe, avtomaturi
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• peqtolizuri enzimebi

yurZnis kani damwifebis periodidan moyolebuli cvlilebebs ganic-

dis. saWiro reaqciebs axdens enzimTa jgufi protopeqtinaza, romelic 

Slis mcenareuli ujredis garsis makromolekulebs, celulozas, 

hemicelulozas, protopeqtinebs. es ukanaskneli rbilobSi aTavisuf-

lebs peqtinebs, romlebic Semdeg wvenSi xvdeba.

komerciuli peqtolizuri enzimebi aCqarebs am makromolekulebis 

depolimerizacias, rac aumjobesebs momavali Rvinis dawmendas. komer-

ciuli enzimebi Seicavs meorad enzimebs, an maT Sereuli aqvs celula-

zebi da hemicelulazebi, romlebic Slis yurZnis kans. maT eqstraqciul 

enzimebs uwodeben, radgan aumjobesebs antocianebis, taninebisa da sur-

nelovani nivTierebebis eqstraqcias. amas garda, misi gavleniT izrdeba 

wvenis gamosavlianoba WaWidan moxsnisa da gamownexis dros.

enzimuri reaqciebi ar aris myisieri da maTi siZliere damokidebu-

lia garemos kondiciebze. pH da sulfitacia normaluri dozebiT ar 

moqmedebs enzimuri reaqciis siCqareze. samagierod, gavlenas axdens 

temperatura :

_ 10 °C-is qveviT enzimebis moqmedeba mcirdeba ;

_ 70 °C-ze maRla enzimebi iSleba da kargavs moqmedebas.

enzimebis efeqturoba maqsimaluria 30 °C-sa da 50 °C Soris. maTi dam-

ateba umjobesia alkoholuri duRilis dasawyisSi. saSualod dasamate-

beli dozaa 3-5 g.l-1. enzimebis damateba daSvebulia mxolod tkbilSi an 

maduRar maWarSi. maT zogjer antocian-taninis struqturis Semcirebas 

an arasasiamovno gemos warmoqmnas abraleben, amitom maT xmarebas bevri 

gamoricxavs. Tumca, bioteqnologiebis ganuwyveteli ganviTarebis wya-

lobiT, bazarze ufro da ufro wminda Sedgenilobis enzimebi gamodis.

► postfermentuli maceracia
postfermentuli maceraciis stadiaze RvinoSi ixsneba ara mxolod 

kanisa da wipwis taninebi, aramed safuvrebis mier gamoTavisuflebuli 

polisaqaridebi, kerZod, manoproteinebi, romlebic sxeuls matebs 

Rvinos. miRebuli Rvinoebi degustaciisas Sefasebulia rogorc ufro 

rbili, savse. duRilis Semdgomi maceracia ar xorcieldeba TavRia 

saduRari WurWlis da klertgaucleli WaWis SemTxvevebSi.

• xangrZlivoba

postfermentuli maceracia grZeldeba ramdenime dRidan or kvi-

ramde, damokidebulia sxvadasxva parametrze. igi miT ufro xangrZlivia, 

rac ufro :

_ metadaa sasurveli taninebis gamowvlilva, anu metxans unda daZ-

veldes Rvino ;

_ Raribia taninebiT mocemuli jiSi ;

_ maRalia yurZnis xarisxi : dauavadebeli, mwife, gadarCeuli da 

klertgaclili ;

_ nela mimdinareobs eqstraqcia : naklebad daWyletili yurZeni, 

fermentuli maceraciis dabali temperatura, darevebis nakleboba.

• temperatura

arasdros ar aWarbebs 32 °C-s. 25 °C-is qveviT eqstraqciis movlena 

Zlier neldeba.
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• gaerTgvarovneba

gaerTgvarovneba TiTqmis ar xorcieldeba, an gacilebiT naklebad, 

vidre duRilis dros. SenarCunebuli unda iqnes CO
2
-is fena, raTa 

Rvino daculi iyos qimiuri da enzimuri daJangvisagan da mikroorga-

nizmebiT daavadebisagan. saduRari WurWeli ivseba bolomde da ixureba 

hermetulad. SesaZlebelia xanmokle remontaJiT qudis dasveleba, xan-

daxan ki Jangbadis miwodebac.

• finaluri maceracia gaTbobiT

am meTodis mizania gaizardos fenoluri naerTebis eqstraqcia da sta-

bilizacia. alkoholuri duRilis damTavrebis Semdeg, vaSlrZemJavuri 

duRilis dawyebamde, WaWis quds 45-50 °C-mde acxeleben. jer cxeldeba 

wveni, romelic esxmeba quds. gacxelebidan 10-30 saaTis Semdeg Rvino 

bunebrivad civdeba da ixsneba WaWidan. viciT, rom feris intensivoba 

pirdapir kavSirSia daRvinebis procesis temperaturasTan, anu gaTboba 

aZlierebs mas. Tanac, miT ufro Zlierdeba tanin-antocianebis (Sefer-

ili, stabiluri forma) kavSirebis warmoqmna, rac metia taninebis Sem-

cveloba RvinoSi. gasaTvaliswinebelia, rom am meTodma SeiZleba gaaum-

jobesos, an piriqiT, dasces Rvinis xarisxi. xandaxan adgili aqvs organ-

oleptikurad dabali xarisxis nivTierebebis warmoqmnas. es meTodi ar 

aris rekomendebuli dazianebuli, umwifari da klertgaucleli yurZ-

nis SemTxvevaSi.

2.2.2. WaWidan moxsna, gamownexa

gadawyvetileba Rvinis WaWidan moxsnis Sesaxeb degustaciis mixed-

viT miiReba, xandaxan ki fenoluri naerTebis analizis Sedegad, saerTo 

polifenolebis maCveneblis mixedviT. Tu taninebis gemo agresiuli, 

mSrali, arasasiamovnoa da Rvinos gauwonasworebuli gemo aqvs, mac-

eracia unda SeCerdes. primeri tipis RvinoebSi WaWidan moxsna Saqrebis 

srul daSlamde xdeba, saSualod dasaZvelebel RvinoebSi _ alkoholuri 

duRilis dasrulebisTanave, an ramdenime dRis Semdeg. rac Seexeba saZ-

velo Rvinoebs, maceracia duRilis Semdeg ramdenime kvira grZeldeba.

Rvinis gamodinebisa da WaWis dawdomis Semdeg miiReba daaxloebiT 

85 % TviTnadeni Rvino. gamodineba SeiZleba aeraciiT moxdes. am Sem-

TxvevaSi Zlierdeba tanin-antocianebis kavSirebis warmoqmna da Rvinos 

scildeba moguduli suni. Rvino sulfitaciis gareSe iqaCeba sxva cis-

ternaSi an kasrebSi. Tu Rvino aramdgradia oqsidazuri kasis mimarT, 

aeracia ar xorcieldeba da Rvinos emateba mcire raodenobiT gogir-

dovani anhidridi. temperaturuli regulaciis ararsebobsis SemTx-

vevaSi Rvinis gaciveba ar aris rekomendebuli momavalSi vaSlrZemJa-

vuri duRilis gaadvilebis mizniT.

Tu WaWis gamoRebisas saduRar WurWelSi Sesvlaa saWiro, jer unda 

moxdes misi ventilacia CO
2
-is mosacileblad. Sesvlamde unda Semowm-

des, gasulia Tu ara mTeli gazi. mxolod sanTlis gamoyeneba ar aris 

sakmarisi.

WaWis gamoRebis gasaadvileblad da CO
2
-is problemebis Tavidan 

asacileblad arsebobs sxvadasxva sistema :

_ maRalze moTavsebuli brtyel an msubuqad daxrilZiriani rezer-

vuarebi didi zomis kariT. kari WurWlis ZirSia moTavsebuli da WaWis 
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mTliani an umetesi nawilis gamoyra xeliT xdeba ;

_ Zlierad daxril Ziriani rezervuarebi didi zomis kariT. karis 

gaRebisas WurWeli mTlianad icleba WaWisagan ;

_ rezervuarebi, romelTa ukana mxare iweva da winidan icleba ;

_ gadaWrili konusis formis Ziriani vertikaluri rezervuarebi ;

_ horizontaluri rotaciuli rezervuarebi.

naxati 30  TviTmcleli saduRrebis magaliTebi

WaWa pirdapir wnexSi iyreba an miewodeba arqimedes xraxnis, konvei-

eris, WaWis tumbos an TviTmcleli urikis saSualebiT.

gamownexis dros miiReba mTliani wvenis 15 %. mas mimarTaven daniS-

nulebisamebr. oqsidazuri kasisagan dasacavad SesaZlebelia RvinoSi 

mcire raodenobiT gogirdis dioqsidis damateba. JangviTi procesebi 

maqsimalurad unda Semcirdes.

am operaciidan moyolebuli, rogorc TviTnadeni, ise naqaCi Rvino 

aucileblad savse cisternaSi unda iqnes Senaxuli.

tradiciuli maceraciiT dayenebul RvinoebSi TviTnadeni fraqcia 

ukeTesi xarisxisaa. Tumca, naqaC Rvinos `mkurnal Rvinos~ uwodeben. 

temperaturuli reJimisa da Zlieri darevebis gareSe, naqaCi Rvino meti 

raodenobiT Seicavs taninebs, Semferav da surnelovan nivTierebebs. 

Tumca am nivTierebaTa xarisxi xSirad dabalia. naqaCSi metia mqrolavi 

mJavebis raodenoba da simRvrive. naqaCi Rvino TviTnadens mxolod ram-

denime Tvis Semdeg, dawmendisa da daxvewis Semdeg ereva.

dRes, xangrZlivi maceraciisa da gaZlierebuli eqstraqciis wyalo-

biT gvxvdeba naqaCze ufro mdidari TviTnadeni Rvinoebi.

zogierT naqaC, peqtinovani nivTierebebiT mdidar Rvinos SeiZleba 

daematos peqtinazebi. rogorc ganmartebulia evropul kanonSi _ enz-

imebi emateba jer kidev Tbil, xSirad bolomde dauduRebel Rvinos, 

dawmendis gaadvilebis mizniT.

 2.2.3. vaSlrZemJavuri duRili

vaSlrZemJavuri duRili xvewavs wiTel Rvinoebs. misi damTavrebis 

Semdgom, sulfitaciis wyalobiT garantirebulia Rvinis biologiuri 

mdgradoba (ix. Tavi 2).

CHAPTER_05.indd   161CHAPTER_05.indd   161 4/16/2004   11:50:00 AM4/16/2004   11:50:00 AM



162 enologia

wiTeli Rvinis dayeneba tradiciuli maceraciiT sxvadasxva tipis 

Rvinos iZleva, magram es meTodi yvelaze kargad ergeba saZvelo 

Rvinoebis damzadebas. taninebis zedmeti eqstraqcia xSirad uaryofi-

Tad moqmedebs Rvinis xarisxze da daxvewilobaze, amitom saWiroa misi 

normis farglebSi regulireba. am meTodebis gamoyenebisas aucilebe-

lad unda iqnes gaTvaliswinebuli yurZnis xarisxi da misi adgilwar-

moSoba.

2.3.  yurZnis Termuli damuSaveba

2.3.1. Termovinifikacia

Termovinifikaciis meTodi saSualebas iZleva prefermentul sta-

diazeve gamoiwvlilos ZiriTadad antocianebi, cota tanini da sur-

nelovani nivTierebebi. durdo cxeldeba 70 °C-mde da an pirdapir 

iwnexeba, an ufro xSirad 20-40 wuTiani maceraciis Semdeg _ amave tem-

peraturaze. gamownexil wvens agrileben normalur temperaturamde 

da tumbaven saduRar WurWelSi. wvenis JangbadTan Sexeba minimumamde 

unda davides. siTbos moqmedebiT safuvrebi da enzimebi iSleba, amitom 

saWiroa maTi xelaxali damateba tkbilSi.

durdos gacxeleba 60 °C-ze zeviT :

_ Slis botritisiani yurZnis oqsidazur enzim lakazas da amiT 

aCerebs oqsidazur kass ;

_ yurZnis kanis ujredebi skdeba da myisierad Tavisufldeba mniS-

vnelovani raodenobiT fenoluri naerTebi. ar gamoiwvlileba wipwis 

taninebi, romelic ar cxeldeba. daduRebis Semdeg ki Rvinoebi gamoirCeva 

maRali SeferilobiT da gawonasworebuli struqturiT ;

_ arasakmarisi simwifis yurZenSi mcirdeba pirazinebis Semcveloba 

da vegetaciis gemo. amgvari yurZnis SemTxvevaSi saWiroa Termovinifi-

kacias mohyves tradiciuli daRvineba maceraciiT.

maceraciisa da alkoholuri duRilis gancalkevebas bevri dadebiTi 

mxare aqvs :

_ yurZnis damuSaveba ufro Cqara mimdinareobs ;

_ mcirdeba saduRarad saWiro WurWlis moculoba ;

_ aRar arsebobs WaWis rezervuaridan gamoyris saWiroeba ;

_ aRar arsebobs naqaCi fraqcia ;

_ gaadvilebulia temperaturis regulacia alkoholuri duRili-

sas, romelic erTgvarovan siTxeSi mimdinareobs. temperaturas iWeren 

18 °C-is irgvliv. izrdeba Rvinis surneli ;

_ aRar arsebobs botritisiT dazianebuli yurZnisagan gamowveuli 

arasasiamovno gemos gaCenis saSiSroeba.

arsebobs Termovinifikaciis sxvadasxva aparati. milebi, romelSic 

klertgaclili yurZeni moZraobs, cxeldeba wyliT an wylis orTqliT. 

gamaTboblad SeiZleba, gacxelebuli WaWidan dawretiT gamodinebuli 

yurZnis wvenis gamoyenebac. damuSavebis xangrZlivoba da temperatura 

unda SeirCes yurZnis dazianebis xarisxisa da dasamzadebeli Rvinis 

Tvisebebis mixedviT.

miuxedavad imisa, rom Termovinifikacia sakmaod momxibvlelad 
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gamoiyureba Sesasrulebeli samuSaoebis simartivis gamo, saWiroa 

sifrTxile. SesaZlebelia antocianebi da taninebi Rvinis Senaxvis pirve-

live Tveebidan gamoileqos. tanin-antocianebis bmebi Znelad myardeba. 

zogjer degustaciisas SeigrZnoba damwvris arabunebrivi da vegetaciis 

tonebi.

2.3.2. flaS-detanti

yurZens ecleba klerti da xorcieldeba Termovinifikacia Tavissave 

wvenSi, romelic winaswar cxeldeba 70-90 °C-ze. maceraciis xanmokle 

periodis Semdeg durdoze qmnian Zlier vakuums (80 mkr atm). wnevis Sem-

cireba Zlier da myisierad acivebs durdos, romlis temperatura xan-

daxan _40 °C-mde Camodis. es Termuli da fizikuri moqmedeba iwvevs kanis 

ujredebis daSlas da misi Semadgeneli nivTierebebis (surnelovani da 

fenoluri naerTebi, polisaqaridebi...) gamoTavisuflebas.

SemdgomSi ki rCeba saSualeba gaxangrZlivdes an Semcirdes macera-

ciis periodi, degustaciis mixedviT.

2.4. karbonuli maceracia

naxSirorJangis atmosferos qveS moTavsebuli yurZnis mTlian (dau-

Wyletel) marcvlebSi Saqris mcire nawili gardaiqmneba eTanolad, 

safuvrebis moqmedebis gareSe. ujredebis anaerobuli metabolizmis 

movlena pastermac SeamCnia. man wamoayena idea, Tu ra gavlena SeiZle-

boda moexdina yurZnis mdgomareobas Rvinis xarisxze.

1936 wels flanzim praqtikulad gamoiyena karbonuli maceraciis 

meTodi. dauWyleteli yurZeni iyreba winaswar naxSirorJangiT gavse-

bul WurWelSi, sadac hermetul mdgomareobaSi Cerdeba 8-dan 20-mde 

dRis ganmavlobaSi.

2.4.1. gardaqmnebi

saduRar WurWelSi yurZeni sam mdgomareobaSi imyofeba :

_ daWyletili marcvlebi, romlebic wvenSia CaZiruli WurWlis 

ZirSi ;

_ mTliani marcvlebi, romlebic wvenSia CaZiruli ;

_ mTliani marcvlebi, romlebic garSemortymulia naxSirorJangiT.

anu adgili aqvs sami saxis gardaqmnebs :

• daWyletili yurZnis wveni ganicdis alkoholur duRils safu-

vrebis moqmedebiT. duRilis mimdinareobaze dadebiTad moqmedebs Jang-

badisa da SO
2
-is ararseboba, aseve aqtivatorebi, romlebic miiReba 

yurZnidan da anaerobuli metabolizmis Sedegad. rZemJava baqteriebis 

ganviTarebis Tavidan asacileblad duRili dauyovnebliv unda daiwyos 

(amis SemCneva SesaZlebelia rezervuaris gazis gamSvebi sarqvelidan 

CO
2
-is gamosvliT). Tu gazis gamosvla ar xdeba, saWiroa mcire sulfit-

acia, safuvrebis damateba da remontaJi, rac sruliad cvlis meTods ;

• wvenSi CaZiruli mTliani marcvlebi ganicdis maceracias ;

• yurZeni, romelic garSemotymulia CO
2
-iT, ganicdis anaerobul 

gardaqmnebs.

am marcvlebSi xdeba enzimuri Sigaujreduli duRili, romlis 

drosac :

CHAPTER_05.indd   163CHAPTER_05.indd   163 4/16/2004   11:50:00 AM4/16/2004   11:50:00 AM



164 enologia

_ mimdinareobs eTanolisa da meoradi produqtebis warmoqmna daax-

loebiT imave proporciiT, rogorc safuvrebiT alkoholuri duRilis 

dros ;

_ warmoiqmneba specifikuri surnelovani nivTierebebi. es nivTiere-

bebi damaxasiaTebel aromats aZlevs Rvinos. igi ufro harmoniulia 

vegetaciis, rZemJavas da xilis tonebiT da gansakuTrebiT gamokveTili 

alublis nayenis aromatiT ;

_ vaSlmJavas 15-35 % iSleba rZemJavas warmoqmnis gareSe, miT metad, 

rac maRalia temperatura. anu pH izrdeba ;

_ marcvlis kanidan rbilobSi gadadis saferavi, mineraluri, safu-

vris sakvebi nivTierebebi...

dauWyletav marcvlebSi, romlebic wveniT aris dafaruli, igive 

reaqciebi mimdinareobs, magram naklebi siCqariT. maceraciis dros gax-

snili nivTierebebi xels uSlis nivTierebaTa mimocvlas.

saduRari WurWlis Sevsebisas unda eridon wvenis warmoqmnas, romlis 

raodenobac am qimiuri gardaqmnebis dros marcvlebis daskdomis gamo 

kidev izrdeba. warmoqmnili wvenis raodenoba damokidebulia yurZnis 

jiSze, sanitariul mdgomareobaze, yurZnis Cayris simaRleze WurWlis 

Sevsebisas, TviT WurWlis simaRleze da maceraciis xangrZlivobaze. 

yurZnis daxeTqebis da daskdomis Sesamcireblad SesaZlebelia WurWlis 

ZirSi mcire raodenobiT tkbilis daxvedreba, romelic erTgvari amor-

tizatoris rols Seasrulebs Cayrili yurZnisaTvis.

am tkbilma SeiZleba mTliani moculobis 20-40, xandaxan ki 70 %-ic ki 

Seadginos.

karbonuli maceraciiT warmoiqmneba mxolod 1,2-2,5 moc. % alko-

holi. TviTnadenma da naqaCma wvenma damatebiT safuvrebis mier warmoe-

buli alkoholuri duRilic unda ganicados. tradiciuli meRvineo-

bisagan gansxvavebiT, aq naqaCi fraqcia metia moculobiT da ukeTesia 

xarisxiT. igi gamdidrebulia ujredis anaerobuli metabolizmis dros 

warmoebuli nivTierebebiT.

2.4.2. praqtikuli Sesruleba

Rvinis dayeneba or etapad mimdinareobs : karbonuli maceracia, 

Semdeg ki safuvrebis mier warmoebuli alkoholuri duRili.

2.4.2.1. karbonuli maceracia

karbonuli maceraciisaTvis saWiroa :

_ hermetuli rezervuari, romelsac datanebuli aqvs usafrTxoebis 

sarqveli ;

_ maRali wnevis balonidan an maduRar WurWelSi warmoqmnili CO
2
-is 

damateba ;

_ rezervuaris bolomde Sevseba dauWyletavi yurZniT ;

_ Sevsebul rezervuarSi emateba CO
2
. gazi ikargeba WurWlis Sevsebis 

dros da Seiwoveba yurZnis mier. 25 °C-ze Seiwoveba mTliani moculobis 

mesamedi da mis sakompensaciod, karbonuli maceraciis dros warmoqm-

nili CO
2
-iT, saWiroa 2 saaTi. 35 °C-ze yurZeni mxolod 10 %-s Seiwovs, 

magram mis sakompensaciod saWiroa 5 sT.

_ aseve aucilebelia CO
2
-is damcavi baliSis gakeTeba WurWlis Tavze.
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165Rvinis dayenebis meTodebi

maceraciis xangrZlivoba damokidebulia :

_ sasurveli Rvinis stilze ; WaWidan moxsna xorcieldeba 1,010 xve-

driT wonaze primeri tipis Rvinoebis SemTxvevaSi, xolo 1,000-ze Sedar-

ebiT taniniani Rvinis misaRebad ;

_ maceraciis temperaturaze ; yurZnis temperaturis anu meRvineo-

bis regionis mixedviT igi sxvadasxvaa. temperaturazea damokidebuli 

saWiro CO
2
-is raodenoba da enzimuri reaqciebis siCqare da saxe.

maceracia grZeldeba daaxloebiT :

_ 8 dRe 35 °C-is maxlobel temperaturaze. am temperaturaze yurZ-

nis anaerobuli metabolizmi gaZlierebulia. Senaxva-daZvelebisas Rvino 

mdidrdeba aqroladi nivTierebebiT. maTi winamorbedebis gamowvlilva 

anaerobuli metabolizmis dros amaRlebs Rvinis xarisxsa da tipurobas ;

_ 10 dRe 25 °C-is maxlobel temperaturebze. am temperaturaze 

alkoholis warmoeba yvelaze maRalia, xolo meoradi produqtebi _ 

ufro nazi.

bevri mkvlevaris azriT 35 °C temperaturaze duRili mizenSawonilia 

maSinac ki, rodesac saWiroa yurZnis gaTboba.

2.4.2.2. Semdgomi alkoholuri duRili

igi sakmaod xelsayrel pirobebSi mimdinareobs. garemo mdidaria 

safuvrebis ganviTarebis faqtorebiT. duRili nela unda warimarTos 

dabal temperaturaze. saWiroa misi kargi kontroli, radgan pH da tem-

peratura xelsayrelia rZemJava baqteriebis ganviTarebisaTvis.

2.4.3. mizani

karbonuli maceraciis meTodi gavrcelda meRvineobis garkveul 

regionebSi. sxva regionebSi mas saerTod ar iyeneben.

es meTodi tradiciulad gamoiyeneba zogierTi italiuri Rvinis war-

moebaSi. franguli boJoles Rvinis warmoeba yovelTvis dafuZnebuli 

iyo mTliani marcvlebis duRilze.

Rvinoebs axasiaTebs tipuri organoleptikuri Tvisebebi. xarisxi 

damokidebulia yurZnis jiSsa da maceraciis parametrebze. umravles 

SemTxvevaSi pirveladi aromatebi kargadaa warmoCenili (duRili dabal 

temperaturaze mimdinareobs), gemo rbili da moqnilia (vaSlmJava nak-

lebia, pH maRali), feri _ stabiluri (warmoqmnilia tanin-antocianebis 

bmebi). Rvinis meoradi aromatebi warmoiqmneba anaerobuli metaboliz-

mis dros, magram fiqroben, rom maT warmosaCenad saWiroa safuvrebis 

moqmedeba. Rvino naklebad Seicavs vegetaciuri gemos mqone aldehidebs 

da spirtebs. samagierod, maRali raodenobiTaa aqroladi fenolebi, 

kerZod, xilis xilfafis sunis mqone eTilis cinamati (dariCinmJavas 

eTeri). igi yovelTvisaa karbonuli maceraciiT miRebul RvinoebSi da 

am ukanasknelis maCvenebels warmoadgens.

duRili sakmaod didxans mimdinareobs da meRvines saSualeba aqvs 

kargad areguliros temperaturuli reJimi. Tbil regionebSi es sakmaod 

mniSvnelovania. samagierod, WurWeli didi xnis ganmavlobaSia dakave-

buli. imis gamo ki ara, rom yurZeni dauWyletavia, (WurWlis bolomde 

Sevseba amas akompensirebs), aramed xangrZlivi maceraciis gamo. Sesa-

Zlebelia maceraciis xangrZlivobis Semcireba temperaturis gazrdis 
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xarjze, magram mcirdeba Rvinis tipuroba.

principSi es meTodi TeTri Rvinis warmoebaSic SeiZleba iqnes gamoy-

enebuli, magram mas mxolod wiTeli primeri tipis da mcired dasaZvele-

beli Rvinis dayenebisas vxvdebiT, iSviaTad, vardisferi RvinoebSic.

2.5. boJoles dayenebis meTodi

boJoleSi SenarCunebulia dauWyletavi yurZnis dayenebis meTodi.

saduRar WurWels or mesamedze avseben mTliani mtevnebiT. WurWlis 

ZirSi warmoqmnil wvenSi safuvrebi iwyebs alkoholur duRils. war-

moiqmneba naxSirorJangi, romelic ganapirobebs haerSi da wvenSi dau-

Wyletavad myofi marcvlebis anaerobul metabolizms. misi moqmedebiT 

warmoiqmneba 2-3 moc. % alkoholi da mravali sxva nivTiereba, romle-

bic Zlier mniSvnelovania momavali Rvinis xarisxisaTvis.

karbonuli maceracia miT ufro mniSvnelovania, rac naklebia wveni 

WurWelSi da miT metad warmoiqmneba `boJole primeris~ damaxasiaTebeli 

aqroladi nivTierebebi. Tu wvenis Seferva ar aris sakmarisi, meRvine 

iZulebulia gazardos maceraciis xangrZlivoba da temperatura, ris 

gamoc Rvinis `primeri~ surneli Semcirdeba. Rvinis tipurobaze sami 

parametris SecvliT SeiZleba moqmedeba :

_ WurWelSi wvenis simaRliT ;

_ temperaturiT ;

_ daRvinebis xangrZlivobiT.

“boJole primeris~ dayenebis dros meRvine cdilobs :

_ wvenis simaRlem WurWelSi ar gadaaWarbos mTliani simaRlis erT 

mesameds (duRilis dasasruls igi naxevars ar unda gadascdes) ;

_ duRilis dasawyisSi temperatura 20 °C-is irgvliv iyos da ar 

gadaaWarbos 25 °C-s ;

_ WaWaze duRili gagrZeldes maqsimum 3-5 dRes.

“boJole krius~ dayenebisas ki meRvine cdilobs :

_ wvenis simaRle maqsimaluri iyos da masSi CaiZiros mTeli yurZeni ;

_ temperatura daiWiros minimum 25 °C-ze ;

_ WaWaze duRili gagrZeldes manam, sanam ar miiRebs sasurvel fersa 

da struqturas.

saduRari WurWlis forma da moculoba, rTvlisa da yurZnis miRebis 

meTodebi, wvenis moculobis regulireba misi gamodinebiT (an piriqiT 

mtevnebis CaZirviT) aris ZiriTadi parametrebi, romelic Rvinis tipuro-

bas gansazRvravs. ar dagvaviwydes safuvris kultura, romelic kargad 

unda warmoaCendes gamoyenebuli jiSis yurZnis aromatebs. boJoleSi es 

jiSia TeTr rbilobiani game nuari (Savi).

WaWidan moxsnis Semdeg aerTianeben naqaC da TviTnaden fraqciebs. 

duRils amTavreben 20 °C-ze. umravles SemTxvevaSi adgili aqvs vaSl-

rZemJavur duRils.

2.6. meRvineoba nakaduli (uwyveti) meTodiT

adre sufris Rvinis warmoebaSi xSirad iyo saWiro didi raodenobiT 

Rvinis dayeneba xanmokle periodis ganmavlobaSi. nakaduri meTodis gam-

oyeneba yvela am problemas xsnida.

meTodis arsi mdgomareobs SemdegSi : meRvine sezonis dasawyisSi 
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avsebs saduRar WurWels klertgaclili da sulfitirebuli durdoTi 

da mas mTlianad mxolod sezonis dasasruls clis. yoveldRiurad Wur-

Wels Tavze scildeba WaWis garkveuli nawili da maduRari tkbili. gaT-

avisuflebuli adgili maSinve ivseba axali durdoTi. axlad damatebuli 

durdo maSinve xelsayrel pirobebSi xvdeba, sadac Zlieri safuvrebi 

aqtivobis pikze imyofeba. WaWis qudi ganuwyvetliv scildeba zemodan, 

xolo praqtikulad duRildamTavrebuli Rvino ki quds qveviTaa.

advili SesamCnevia rZemJava baqteriebis ganviTarebis saSiSroeba, 

rasac axali yurZnisa da maduRari tkbilis erTad moxvedra iwvevs.

Rvinis dayenebis nakaduri meTodi Zlier momgebiania WurWlis mocu-

lobisa da muSa-xelis ekonomiis TvalsazrisiT. magram, imis gamo, rom 

dRes sufris Rvinis moxmarebam mniSvnelovnad daiklo, SeuZlebelia 

nakaduri meTodis dros Rvinoebis SerCeva, fenoluri naerTebis gamowv-

lilva SezRudulia... dRes es meTodi praqtikulad aRar gamoiyeneba.

3. TeTri mSrali Rvinis dayeneba

meqanikuri gadamuSaveba

yurZnis krefa

gadarCeva klergacla

daWyleta

gamownexa

sulfitacia

dawreta

kanis
maceracia

naqaCis
SerCeva

TviT-
nadeni

naqaCi

vaSlrZemJavuri
duRili

sulfitacia
davargeba

dawdoma
siciviT

siciveze
dayovneba

safuvris
Setana

dawdomili tkbili

tkbili
leqi

kondiciebis
Sesworeba

alkoholuri
duRili

kasrebSi 
an cisternaSi

temperaturis
regulacia

aeracia

naxati 31  TeTri Rvinis dayeneba
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3.1. saerTo daxasiaTeba

TeTri Rvino wiTeli Rvinisagan gansxvavdeba ara mxolod feriT, 

aramed SedgenilobiTac.

TeTri Rvino miiReba yurZnis tkbilis alkoholuri duRilis Sede-

gad, romelSic yovelgvari eqstraqcia alkoholuri duRilis daw-

yebamde xorcieldeba. misi dayeneba ufro met yuradRebas moiTxovs 

vidre wiTlisa. TeTri yurZeni xSirad advilad kargavs xarisxs. miRe-

buli Rvino nakleb nivTierebebs Seicavs.

TeTri Rvinis xarisxze did gavlenas axdens alkoholur duRilamde 

ganxorcielebuli operaciebi. SesaZlebelia sxvadasxva meTodis gamoy-

eneba :

_ tradiciuli meTodis gamoyenebisas gamownexa rac SeiZleba swrafad 

xorcieldeba da minimumamdea dayvanili yurZnis wvensa da myar nawilebs 

Soris Sexeba. misi gamoyeneba yvela jiSis TeTr yurZenzea SesaZlebeli, 

xandaxan ki wiTlebzec.

_ arsebobs sxvadasxva meTodi, romelTa mizania, gaZlierdes WaWisa 

da tkbilis Sexeba, miRebuli iqnes meti surnelis, gemosa da maRali 

struqturis Rvinoebi. maTi gamoyeneba mxolod garkveuli jiSis TeTr 

yurZenze SeiZleba.

3.2. tradiciuli meTodi

TeTri Rvino dgeba yurZnis wvenis anu tkbilis daduRebiT. igi or 

stadiad mimdinareobs :

• prefermentuli stadiis dros miiReba dawmendili tkbili. am 

etapzea damokidebuli tkbilis, e. i. Semdeg Rvinis, xarisxi. tkbili unda 

iyos wminda da saRi. prefermentul etapze xorcieldeba :

_ tkbilis eqstraqcia sxvadasxva meqanikuri meTodebiT ;

_ tkbilis dacva sulfitaciiT ;

_ misi dawmenda anu dawdoma.

• fermentuli stadia moicavs alkoholur duRils, romelic 

bolomde unda warimarTos.

3.2.1. yurZnis meqanikuri gadamuSaveba

igi rac SeiZleba Cqara unda ganxorcieldes, raTa ar moxdes wvenis 

daJangva, misi maceracia WaWasTan da amgvarad, simwarisa da vegetaci-

uri gemos gamomwvevi naerTebis gamowvlilva.

gadamuSavebis Semdeg miRebuli tkbili ar unda Seicavdes didi 

raodenobiT leqs.

yurZnis krefis meTodisa da gadasamuSavebeli raodenobis gaTval-

iswinebiT SesaZlebelia : pirdapiri gamownexa an jer klertgacla, daW-

yleta, dawdoma da Semdeg gamownexa. orive SemTxvevaSi saWiroa yur-

adRebis miqceva, rom :

_ meqanikuri operaciebi ar Catardes uxeSad da tkbili ar iyos zed-

metad mRvrie ;

_ tkbili ar daiJangos.

am ori momentis gaTvaliswinebiT tkbilSi aRar moxvdeba simwarisa 

da vegetaciis gemos gamomwvevi nivTierebebi da fenoluri naerTebi.
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3.2.1.1. klertgacla

aucilebelia manqaniT dakrefil yurZenze. igi yurZens moacilebs 

xarisxze uaryofiTad moqmed klertis narCenebs, foTlebs da sxva ucxo 

sxeulebs. xeliT dakrefil yurZenze klertgaclas iSviaTad mimar-

Taven. klerti, asrulebs ra drenaJis rols gamownexisas, aadvilebs 

wvenis gamodinebas da amgvarad amcirebs WaWis zedmet sresa-dazianebas. 

amasTan, klertis taninebi boWavs wvenSi arsebul cilebs da miRebuli 

tkbili nakleb mgrZnobiarea cilovani simRvrivis mimarT.

3.2.1.2. daWyleta

daWyletiT mcirdeba gamosawnexi yurZnis moculoba da wnexSi Tavi-

sufldeba adgili. gamoTavisuflebuli wvenis nawili durdos scil-

deba dawretiT. Tu saWyleti koreqtuladaa daregulirebuli da wnexis 

Tavzea moTavsebuli, vegetaciis gemos warmoqmnis saSiSroeba mcirdeba.

3.2.1.3. dawreta

dawretisas wveni scildeba durdos myar nawilebs. amas adgili aqvs 

wnexis gavsebisas. pnevmaturi wnexis RerZidan Sevsebisas, brunviT, 

sagrZnoblad izrdeba dawretili tkbilis moculoba, Tumca igi Sedar-

ebiT mRvriea.

didi warmadobis marnebSi jer kidev gvxdeba dinamikuri sawretebi. aq 

daWyletil yurZens waritacebs arqimedes xraxni. igi gaivlis sawrets, 

romelic mas aitans da miawvdis uwyveti moqmedebis wnexs. wvenis swrafi 

eqstraqcia zrdis tkbilSi arsebuli leqis raodenobas da amcirebs mis 

organoleptikur Tvisebebs (muqi feri, simware...).

3.2.1.4. gamownexa

dauWyletavi yurZnis pirdapiri gamownexa karg Sedegebs iZleva da 

SesaZlebelia mxolod xeliT dakrefil yurZenze. igi aucilebelia Savi 

yurZnidan TeTri Rvinis misaRebad. idealur variantSi durdos tumbo 

ar unda iyos gamoyenebuli. dakrefili yurZeni unda Caewyos yuTebSi da 

wnexSi dauWyleteli yurZeni miewodos konveieris saSualebiT.

praqtikaSi gamoiyeneba Semdegi wnexebi :

_ perioduli moqmedebis horizontaluri wnexi, avtomaturi gamafx-

vierebliT. Tu am wnexze moixsneba gamafxvierebeli jaWvebi, gamownex-

ili tkbili naklebad mRvrie gamova ;

_ pnevmaturi wnexi Zalian karg Sedegs iZleva, gansakuTrebiT maSin, 

rodesac igi hermetulia. es amcirebs tkbilis daJangvas ;

_ uwyveti moqmedebis wnexi swrafi muSaobis saSualebas iZleva, 

magram gamosuli tkbili Zlier mRvriea ;

_ vertikalurxraxniani wnexi naklebad gamoiyeneba, radgan maTi 

xmareba sakmaod  Sromatevadia da neli. Tanac gamownexili wveni moed-

ineba haerTan SexebiT.

nebismieri wnexis gamoyenebisas mTavaria igi sakmarisad Zlieri iyos, 

rom mTeli wveni gamoadinos, magram ara zedmetad, radgan SesaZlebe-

lia tkbilSi klertisa da kanis Semadgeneli nivTierebebi gadmovides. 

gamownexili wveni unda daiyos fraqciebad. dawnexa ramdenjerme xor-

cieldeba, xolo SualedebSi xdeba WaWis gafxviereba.

sxvadasxva fraqciis tkbili cal-calke duRs, magram miRebul 
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Rvinoebs umravles SemTxvevaSi asamblaJs utareben. bolo nawnexebi, 

rogorc wesi, naklebi xarisxisaa da asamblaJSi ar Sedis.

peqtinazebis damateba aadvilebs gamownexis process.

3.2.2. sulfitacia

Jangbadis TandaswrebiT tkbilis fenoluri naerTebi tirozinazisa 

da xandaxan lakazis mier enzimur daJangvas ganicdis. daJangvis siCqare 

maRalia.

“hiperoqsigenaciis~ meTodis gamoyenebisas tkbilis mTel fenolur 

naerTebs Jangaven Jangbadis xelovnurad damatebiT. daJanguli naerTebi 

ileqeba da maTi mocileba advilad SeiZleba dawdomiT. am meTodiT miRe-

bul Rvinoebs ar axasiaTebs daJanguli Rvinis Tvisebebi. maTi feri sta-

biluria da SemdgomSic ufro Znelad iJangeba. Tumca, hiperoqsigenacia 

amcirebs zogierTi jiSis jiSuri surnelis intensivobasa da xarisxs 

(sovinioni, semilioni, msxvil- da wvrilmarcvala manseni...). am SemTx-

vevaSi umjobesia JangviTi reaqciebis SeCereba. am mizniT wvens haerTan 

SexebisTanave utareben sulfitacias. garda amisa, gogirdis dioqsidis 

damateba saSualebas iZleva :

_ momentalurad SeCerdes safuvrebis moqmedeba da tkbilma moas-

wros dawdoma _ prefermentuli stadiis ukanaskneli operacia ;

_ moxdes maduRari safuvrebis seleqcia.

sulfitaciis minimaluri dozaa 30 mg.l-1.

zogierTi meRvine yofs gogirdis dioqsidis damatebas da amas gada-

muSavebis sxvadasxva etapze axorcielebs mcire dozebiT. dayofis miza-

nia yurZeni mudmivad iyos daculi daJangvisagan. Tumca, SO
2
-is uyu-

radRebod damatebis SemTxvevaSi, SesaZlebelia sulfitaciis saerTo 

doza Zlier gaizardos.

arsebobs tkbilis dacvis sxva xerxebic, romlebic an cvlis an 

aZliers SO
2
-is moqmedebas, magaliTad :

_ CO
2
-is damatebiT mcirdeba haerTan kontaqti ;

_ CO
2
-is wneviT, Txevadi an yinulis saxiT damatebisas durdo 

civdeba.

3.2.3. dawdoma

yurZnis gadamuSavebiT miRebuli tkbili Zalian mRvriea. igi Seicavs 

Setivtivebul miwis nawilakebs, vazis fitosanitariuli damuSavebis 

narCenebs, klertisa da kanis nafleTebs, safuvrebs, peqtinovani bunebis 

simRvrives, kanisa da rbilobis ujredebis Semadgenel cilebsa da 

cximebs. simRvrivis gamomwvev nivTierebaTa raodenoba damokidebulia 

yurZnis simwifeze, mis sanitariul mdgomareobaze da gadamuSavebisas 

gamoyenebul meqanikur saSualebebze.

dawdomis ZiriTadi mizania simRvrivis mocileba, magram igi aseve 

did gavlenas axdens alkoholuri duRilis msvlelobaze da Rvinis 

organoleptikur Tvisebebze. dawdoma xvews da aumjobesebs duRilis 

aromatebs, amcirebs arasasurveli gemos warmoqmnas. zedmeti dawdoma 

ki uaryofiTad moqmedebs alkoholuri duRilis msvlelobaze.

simRvrive Seicavs peqtinovan nivTierebebs. igi gansakuTrebiT cudi 

xarisxisaa Botrytis cinerea-Ti daavadebuli yurZnis SemTxvevaSi. esenia 
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sokos mier warmoebuli, maRali molekuluri masis mqone damcveli 

koloidebi, neitraluri peqtinebi _ glukanebi.

dawdoma aumjobesebs momavali Rvinis Tvisebebs. leqTan erTad 

tkbils scildeba :

_ kanisa da rbilobis ujredis membranaSi arsebuli cximovani niv-

Tierebebi, rogoricaa linoleinisa da oleinis mJavebi. am nivTiere-

bebis arseboba sWirdeba safuvrebs, maTi membranis SeRwevadobis Sesan-

arCuneblad. maTi mocilebiT, marTalia, safuvrebi kargaven sasurvel 

nivTierebas, magram isini saWiroebis SemTxvevaSi axdenen mis sinTezsac. 

am gardaqmnebiT mcirdeba umaRlesi spirtebisa da aqroladi cximovani 

mJavebis warmoqmna, radgan adgili aqvs maT eTerifikacias. es xvews 

Rvinis meorad aromatebs. linoleninisa da linoleinis mJavebi ki Sei-

Zleba daiJangos C
6 

naxSirbadian aldehidebad da warmoqmnas vegetaciis 

tonebi. am nivTierebaTa nawili leqTan erTad scildeba tkbils ;

_ gogirdSemcveli naerTebi, romelTa gardaqmniT SeiZleba Zlier 

arasasiamovno (gulisamrevi) gemos nivTierebebi warmoiqmnas. es niv-

Tierebebi Zlier scems Rvinis xarisxs. Tanac Zalian Zneli mosacilebe-

lia.

zedmetma dawdomam SeiZleba xeli SeuSalos alkoholur duRils, 

radgan :

_ leqi safuvrebis sayrdens warmoadgens, Tanac imdenad, rom bevri 

meRvine momxrea, imave mizniT maduRar tkbilSi bentoniti an celuloza 

daumatos. am meTodis dadebiTi gavlena duRilze bevrisaTvis jer kidev 

sakamaToa ;

_ leqs Tan mihyveba safuvrebi da maTi sakvebi nivTierebebi ;

_ leqi alkoholuri duRilis dros iwebebs sxvadasxva nivTierebas, 

maT Soris oqtanoilisa da dekanoilis mJavebs, romlebic leqis ararse-

bobis SemTxvevaSi safuvris membranaze absorbirdeba da xels uSlis maT 

moqmedebas.

zomieri dawdoma aumjobesebs Rvinis organoleptikur Tvisebebs :

_ Rvinis feri ufro Riaa ;

_ surneli naklebad uxeSia, naklebad vegetaciuri, metad warmoCe-

nili, xilis tonebiT mdidari, ufro wminda da stabiluri ;

_  xandaxan ki gemoc naklebad mwarea.

samagierod, zedmeti dawdoma :

_ amcirebs Rvinis jiSur aromatebs ;

_ SeiZleba gazardos Rvinis meorad aromatebSi Semavali eTerebis 

raodenoba, romlebsac axasiaTebs arabunebrivi, kamfetis suni.

zomieri dawdomisas tkbili simRvrive 50_200 NTU17-s farglebSi unda 

iyos. ufro zusti sidide damokidebulia yurZnis jiSze.

► dawdoma statikuri meTodiT
statikuri meTodiT dawdoma niSnavs Setivtivebuli nawilakebis 

daleqvas spontanurad. gamoleqvis daCqareba SesaZlebelia Semdegi 

saSualebebiT :

17 NTU – Nephelometric Turbidity Unit (mTargmneli)
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_ gogirdis dioqsidis damatebiT ; SO
2
 aCerebs alkoholuri duRi-

lis dawyebas da aadvilebs leqis dajdomas ;

_ sicivis moqmedebiT ; rac aseve aCerebs safuvrebis moqmedebas, 

amcirebs molekulaTa moZraobas xsnarSi da aCqarebs leqis dajdomas ;

_ enzimebis damatebiT ; peqtolizuri enzimebi wyvets peqtinebis 

grZel jaWvs da amcirebs tkbilis siblantes. gamoyenebuli enzimebi ar 

unda Seicavdes didi raodenobiT cinamatesterazebs, raTa ar warmoiqm-

nas vinilfenolebi.

_ webos damatebiT ; kazeini (0,3 g.l-1), xandaxan bentonitTan erTad.

leqi met-naklebi siCqariT gamoileqeba. leqis mdebareobis mixedviT 

SeiZleba misi daxasiaTeba :

_ yvelaze dablaa mineraluri minarevebisagan Semdgari mZime leqi 

(talaxi, sila) da yurZnis myari nawilebis narCenebi ;

_ Semdeg modis msubuqi, fifqisebri leqi, romelic peqtinovani niv-

Tierebebisa da cilebisagan Sedgeba ;

_ mas mohyveba met-naklebad dawmendili tkbili.

leqis dajdomis Semdeg saWiroa dawmendili tkbilisa da msubuqi 

leqis gamocalkeveba arasasurveli mZime leqisagan. es operacia xor-

cieldeba dasawdomi rezervuaris onkanis daxmarebiT an dawmendil 

siTxeSi CaSvebuli Slangis saSualebiT.

leqidan moxsna SesaZlebelia :

_ erT jerze ; mRvrie tkbili dawdomisas yovndeba 12_36 saaTis gan-

mavlobaSi 5_18 °C temperaturaze ;

_ or jerze ; pirveli moxsna xorcieldeba ramdenime saaTis Semdeg. 

es dro sakmarisia peqtinazebis moqmedebisaTvis. Semdeg tkbili civdeba 

5_12 °C temperaturamde da sasurveli dawdomis Semdeg leqidan ixsneba 

meored.

zedmeti dawdomis dros SeiZleba Txeli leqis xelaxali Camateba 

tkbilSi. dawdomis Semdeg darCenili tkbili leqi grovdeba da ifil-

treba filtrwnexSi an dolian filtrSi. filtraciiT miiReba organo-

leptikuri TvalsazrisiT Zalian saintereso xarisxis tkbili.

dawmendili
tkbili

msubuqi
leqi

mZime
leqi

leqidan moxsna onkaniT leqidan moxsna sifoniT

naxati 32  dawdomis meTodebi
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► dawdoma dinamikuri meTodiT
arsebobs meTodebi, romelTa gamoyenebiT dawdoma SesaZlebelia 

ufro Cqara da ufro Zlierad, Tanac uwyvetad moxdes. es meTodebi 

gamoiyeneba didi raodenobiT da Zlier mRvrie tkbilis dasawmendad. 

dinamikuri meTodebiT dawdomisaTvis gamoiyeneba an mbrunav-doliani 

vakuum-filtri, an centrifuga, an flotatori. am ukanasknelis SemTx-

vevaSi tkbilSi uSveben azotis uwvriles buStulebs, romelic zemoT 

asvlisas siTxis zedapirisaken waritacebs simRvrivis gamomwvev Setiv-

tivebul nawilakebs, zedapirze ki xdeba leqis mocileba.

3.2.4. alkoholuri duRili

dawdomili tkbili gadaaqvT saduRar WurWelSi : rezervuarebSi an 

muxis kasrebSi. WurWeli bolomde ar ivseba, raTa maduRari wveni ar 

gadmovides. alkoholuri duRili dauyovnebliv unda daiwyos, gakon-

troldes da saWiroebis SemTxvevaSi moxdes Careva. yvelaferi unda 

gakeTdes imisaTvis, rom Saqrebi bolomde daiSalos.

Tu dawdoma Zlieri iyo an gogirdis dioqsidi daemata maRali doziT, 

tkbili gaRaribebulia safuvrebiT da saWiroa maTi damatebiT Setana 

tkbilSi. mSrali aqtiuri safuvrebis gamoyenebas mravali dadebiTi 

Tviseba aqvs, magram es im SemTxvevaSi, Tu tkbilSi is safuvris kultura 

gamravlda, romelic daiTesa. Tu tkbili 25 mg.l-1-ze nakleb amoniumis 

ionebs an 160 mg.l-1-ze nakleb asimilirebad azots Seicavs, sasurvelia 

misi damateba tkbilSi.

TeTri Rvinis alkoholuri duRili yovelTvis ufro nela mimdi-

nareobs, vidre wiTeli Rvinisa. rac dadebiTad moqmedebs xarisxze, 

magram sakmaod Sromatevadia. duRilis dros aucilebelia :

_ temperaturis regulireba 16-dan 23 °C-mde. swrafi moxmarebis 

RvinisaTvis duRilis optimaluri temperaturaa 18 °C. am dros mini-

mumamdea dayvanili surnelovani nivTierebebis danakargebi, xolo 

surnelovani eTerebi meti raodenobiT warmoiqmneba. duRilis 

SeCerebisagan Tavis dazRvevis mizniT 1,010 xvedriTi wonis qvemoT 

Rvinos aRar agrileben. saZvelo Rvinoebis kasrebSi duRilis dros 

temperaturis regulireba ar xdeba ;

_ tkbilis aeracia. aeracia aZlierebs safuvrebis cxovelmyofelo-

bis faqtorTa warmoqmnas da amcirebs duRilis dasasruls problemebis 

warmoqmnis saSiSrobas. misi efeqturoba maqsimaluria duRilis dawyebi-

dan 2-3 dRis Semdeg, azotovani sakvebis damatebasTan erTad. amgvarad, 

azotis damateba tkbilSi or etapad SeiZleba ganxorcieldes.

Zvelad, tkbilis daJangvis, gamuqebisa da aromatebis dakargvis 

SiSiT aeracias uaryofdnen. dRes urCeven duRilis dros erT remon-

taJs aeraciiT. remontaJis dros itumbeba mTliani moculobis 1_2-jer 

meti moculoba. SeiZleba aseve 2_4 mg.l-1 Jangbadis damateba erT litr 

tkbilSi. am dozis Jangbadis misacemad WurWlis fskerSi uberaven 10 ml 

Jangbads an 50 ml haers.

SeiZleba tkbilis dawmendis gaumjobeseba bentonitis damatebiT. 

misi mizania moscildes tkbils cilebi da momavali Rvino gamdgraddes 
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cilovani simRvrivis mimarT. dawdomis Semdeg damatebuli 400 mg.l-1 ben-

toniti acilebs cilebis nawils, tirozinazas dauzianebeli, da lakazas 

daavadebuli yurZnis SemTxvevaSi. gadaWarbebuli dozebi amasTan erTad 

safuvrebsa da surnelovan nivTierebebsac aclis tkbils. Tu Rvinis 

Camosxma maleve ar unda moxdes, umjobesia bentonitiT damuSaveba 

davargebis bolosTvis gadaidos.

Tu alkoholuri duRilis dasasruls dagegmilia vaSlrZemJavuri 

duRilis Catareba, Rvino am gardaqmnisaTvis saWiro pirobebSi unda imy-

ofebodes. SesaZlebelia Rvinis leqze datovebac. am SemTxvevaSi Rvinis 

dawdoma da sulfitacia naklebad mkacrad unda Catardes.

rac Seexeba Rvinos, romelSic vaSlrZemJavuri duRili gaTval-

iswinebuli ar aris, igi ixsneba leqidan. leqidan moxsna mZafri duRi-

lis dasasrulsac SeiZleba (xvedriTi wona 1,010).

am meTods ori mizani aqvs :

_ moscildes Rvinos mZime leqi ;

_ Tavidan iqnes acilebuli SO
2
-is aRdgena H

2
S-ad.

moguduli sunis warmoqmnis Semcirebis mizniT, sulfitacia xorciel-

deba alkoholuri duRilis dasrulebidan ramdenime dRis Semdeg da ara 

maSinve. damatebuli gogirdis dioqsidis saSualo dozaa 40_60 mg.l-1.

rodesac Rvino leqze unda daZveldes, igi ar gadaaqvT, magram WurW-

lis bolomde Sevseba aucilebelia yvela SemTxvevaSi.

3.2.5. gansakuTrebuli meTodebi

3.2.5.1. xilis tonebiT mdidari Rvinis dayeneba

TeTri Rvinis dayenebisas tradiciuli meTodiT mTavaria swrafad 

iqnes gamocalkevebuli dawmendili wveni.

gamorCeuli xarisxis (gansakuTrebiT jiSuri aromatebis) mqone 

Rvinis dayenebisas, xSirad zrdian wvenis Sexebas kanTan da amgvarad misi 

Semadgeneli nivTierebebis gadmosvlas wvenSi. amisaTvis arsebobs ram-

denime meTodi :

_ wvenis prefermentuli maceracia kanTan ;

_ tkbilis civad dayovneba msubuq leqze.

am meTodebis gamoyenebiT miRebuli Rvino miT ufro mdidaria xilis 

tonebiT, rac metad xdeba :

_ surnelovani nivTierebebisa da maTi winamorbedebis, aseve kanis 

sxva Semadgeneli nivTierebebis gamowvlilva ;

_ am surnelis gadasvla Tavisufal formaSi ;

_ organoleptikuri xarisxis SenarCuneba.

► prefermentuli maceracia
prefermentuli maceracia utardeba aromatuli jiSis yurZnis TeTr 

durdos. yurZeni unda iyos srul simwifeSi, sruliad dauzianebeli, 

mTlianad klertgaclili, normalurad daWyletili da sulfitireb-

uli (30_50 mg.l-1). maceracia grZeldeba 4-dan 24 saaTamde 18 °C temper-

aturaze. prefermentuli maceraciiT miRebuli wveni gamdidrebulia 

kanis Semadgeneli nivTierebebiT (surnelovani nivTierebebi, polisaqa-

ridebi, mcire raodenobiT taninebi, kaliumi). Rvino mdidaria xilis 

tonebiT, ufro rbilia, struqturiani, mrgvali, ukeT Zveldeba da axa-
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siaTebs SedarebiT maRali pH.

zemoxsenebuli Tvisebebis garda aRsaniSnavia vaSlrZemJavuri duRi-

lis stimulacia am RvinoebSi, rasac aadvilebs ara marto maRali pH. 

aminomJavebis gazrdili raodenoba maceraciiT miRebul tkbilSi alko-

holuri duRilis Semdeg umniSvneloa, magram garemo mainc xelsayrelia 

baqteriebis ganviTarebisaTvis.

durdoze gogirdis dioqsidis damatebas CO
2
-is gamoyeneba sjobs. am 

SemTxvevaSi mcirdeba kanidan fenoluri naerTebis gamowvlilva. CO
2
 

aseve amcirebs durdos temperaturas. maceraciis gansaxorcieleblad 

praqtikaSi saWiroa Sesabamisi danadgarebis gamoyeneba. es SeiZleba iyos 

pnevmaturi wnexi, badiT an membraniT aRWurvili rezervuari...

► tkbilis civad dayovneba msubuq leqze
tkbili yovndeba msubuq leqze 1-2 kviris ganmavlobaSi, xandaxan 

metxans da 5-10 °C temperaturaze. am dros nivTierebaTa gamowvlilva 

xdeba leqSi arsebuli kanis nafleTebidan. SesamCnevi Sedegis misaRebad 

saWiroa maceraciis minimum 5 dRe.

orive meTodi (prefermentuli maceracia Tu tkbilis dayovneba) 

sakmaod rTuli gansaxorcielebelia _ sWirdeba garkveuli mowyobi-

loba da axangrZlivebs Rvinis dayenebis prefermentul periods. maT 

mier gamowveuli organoleptikuri Tvisebebis cvlilebebis winaswar 

gansazRvra Znelia. maSinac ki, rodesac operaciis temperaturisa da 

xangrZlivobis cvlilebiT SesaZlebelia maTi regulireba. am meTodebis 

gamoyeneba sainteresoa, magram es Rvino gancalkevebiT unda dayendes 

da moxdes mza Rvinis SekupaJeba.

tkbilis gamdidreba durdos Semadgeneli nivTierebebiT SesaZlebe-

lia masSi leqis filtraciiT an centrifugirebiT miRebuli wvenis dam-

atebiTac.

► surnelovani nivTierebebis gadasvla Tavisufal formaSi
yurZnis aromatuli nivTierebebis udidesi nawili SeboWili for-

miTaa. maT gadasvlas Tavisufal formaSi ganapirobebs enzimebi, rom-

lebic arsebobs yurZenSi, magram maTi moqmedeba SezRudulia Saqrebis 

TandaswrebiT.

safuvris zogierTi kultura Seicavs enzimTa jgufebs, romlebic 

axorcielebs am gardaqmnebs. dRes meRvines saSualeba aqvs SearCios 

misi regionisaTvis, xandaxan ki garkveuli jiSebisaTvis gamoyvanili 

safuvris kultura mSrali aqtiuri saxiT. zogierTi jiSis SemTxvevaSi 

SesaZlebelia RvinoSi enzim glukozidazas damatebac.

► organoleptikuri xarisxis SenarCuneba
Rvinis dayenebis meTodis miuxedavad, yurZnis potenciuri xarisxis 

SenarCuneba meRvinis mudmivi da umTavresi sazrunavia. gardaqmnebis 

mTeli jaWvis msvlelobisas daSvebulma erTma Secdomam SeiZleba wyalSi 

Cayaros yvela sxva operaciis dros gaweuli Zalisxmeva.

am TvalsazisiT mniSvnelovania :

_ alkoholuri duRili warimarTos 18 °C-is irgvliv (maRal temper-

aturebze ikargeba surnelovani nivTierebebi, dabal temperaturaze ki 

warmoiqmneba qimiuri sunis mqone naerTebi) ;
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_ sulfitacia ganxorcieldes normis farglebSi. gogirdis dioqsi-

dis maRali doza SeigrZnoba degustaciisas ;

_ araswori operaciebis gamo ar gauaresdes Rvinis organolepti-

kuri Tvisebebi (tkbilisa Tu Rvinis daJangva, gareSe sunis SeZena, aro-

matebis dakargva zedmeti damuSavebis gamo).

meore mxriv, odnav maRali mJavianoba, CO
2
-is 0,7 g.l-1-ze meti Semcv-

eloba mza RvinoSi ukeT warmoaCens Rvinis degustaciisas.

3.2.5.2. Rvinis dayeneba kasrebSi

Rvinis dayenebis es meTodi gamoiyeneba umaRlesi xarisxis TeTri 

saZvelo Rvinoebis warmoebaSi. didi raodenobiT muSaxelisa da maRali 

fasis miuxedavad, misi gamoyeneba ufro da ufro izrdeba ukanaskneli 

aTwleulebis manZilze.

uxmari kasrebi da butebi irecxeba civi wyliT da wdeba. naxmari kas-

rebi ki xmarebamde 48 saaTiT adre unda Seivsos wyliT. naxmar kasrebSi 

Casxmulma tkbilma SeiZleba aqroladi gogirdiT gamowveuli, daxuTu-

lis suni miiRos, Catarebuli sulfitaciis gamo.

Tu tkbili alkoholuri duRilis dawyebamde Caisxa,  mis dasawyisSi 

igi saWiroebs aeracias.

alkoholuri duRilis dasasruls kasrebi ivseba bolomde imave 

partiis RviniT. Tu duRili nela mimdinareobs, Sevseba moxdeba axlad 

duRildamTavrebuli RviniT, romelic gaaumjobesebs mas.

alkoholuri duRilis damTavrebis Semdeg Rvinoze xorcieldeba 

yoveldRiuri dareva an sulfitaciamde, an vaSlrZemJavuri duRilis 

dawyebamde. rogorc wesi, amas mohyveba leqze davargebis procesi. am 

SemTxvevaSic ki xSirad umjobesia leqidan naadrevi moxsna, raTa Sem-

cirdes moguduli sunis warmoqmna, gansakuTrebiT ki naxmar kasrebSi.

4. vardisferi Rvinis warmoeba

4.1. zogadi daxasiaTeba

vardisferi Rvino miiReba odnav Seferili an TeTri wvenis mqone Savi 

yurZnisagan. mis dasayeneblad SeiZleba gamoyenebuli iqnes :

_ TeTri meRvineobis meTodi ; yurZeni daWyletis gareSe gamoi-

wnexeba. aseT Rvinos xandaxan rux Rvinos (gris) uwodeben ;

_ TeTri da wiTeli meRvineobis saSualo meTodi ; wiTeli daW-

yletili durdodan wvenis gamodinebiT da misi calke daduRebiT ;

_ wiTeli meRvineobis meTodi, mxolod taninebiTa da antocianebiT 

Rarib yurZenze ;

_ iSviaTad ki karbonuli maceraciiT ;

sxvadasxva meTodiT dayenebuli Rvino an vardisferia, an ruxi. es 

Rvinoebi wiTel da TeTr Rvinoebs Sorisaa. pirvelTan axlosaa feriTa 

da SedgenilobiT, xolo meoresTan qimiuri da organoleptikuri Tvise-

bebiT.

kargi xarisxis vardisferi Rvino gamoirCeva xilis tonebiT, cincx-

ali aromatebiT, sixalisiTa da simsubuqiT. bevri maTgani naxevradmS-

ralia ;
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_ vardisferi Rvinis alkoholianoba imave yurZnidan miRebul wiTel 

Rvinoze yovelTvis ramdenime meaTedi procentiT maRalia. ar xdeba arc 

misi WaWaSi gazaveba da arc danakargebia iseTive mniSvnelovani, rogorc 

xangrZlivi maceraciis dros.

_ am Rvinis mSrali eqstraqtic dabalia, radgan maceracia didxans 

ar grZeldeba da ar gamoiwvlileba didi raodenibiT kanisa da wipwis 

Semadgeneli nivTierebebi.

eqstraqciis simciris gamo alkoholi/mSrali eqstraqtis fardoba 

ufro axlosaa TeTri Rvinis (6,5), vidre wiTlis (4,5) am maCvenebelTan.

vardisferi Rvinis originalurobaze mniSvnelovan gavlenas axdens 

yurZnis jiSi. igi SeiZleba erTi jiSis yurZnisagan damzaddes, magram 

ufro xSirad mocemuli mxaris sxvadasxva tradiciuli jiSebis asamb-

laJs warmoadgens.

4.2. vardisferi Rvinis dayenebis meTodebi

4.2.1. pirdapiri dawnexis meTodi

vardisferi Rvino yendeba imave meTodiT, rogorc TeTri. wveni zed-

metad rom ar Seiferos, saWiroa sifrTxilis gamoCena gamownexis dros. 

yurZeni zedmetad ar unda daiwnexos da kani zedmetad ar daziandes, 

raTa ar moxdes didi raodenobiT Semferavi nivTierebebis gadmosvla 

wvenSi. am mizniT xdeba gamownexili tkbilis fraqciebad dayofa :

_ pirveli dawnexa SedarebiT dabal wnevas qmnis da miRebuli mkrTali 

Seferilobis tkbili ereva winaswar dawretiT miRebul tkbils ;

_ saboloo dawnexa Zlieria da igi mTlianad aSrobs WaWas. gamode-

nili tkbili an gancalkevebiT duRs an ereva wiTel maduRar durdos.

vardisfer tkbils, iseve rogorc TeTrs utardeba sulfitacia, daw-

doma (rac arbilebs aromatebs) da umetes SemTxvevaSi emateba seleqci-

rebuli safuvris kultura. bentonitis damateba amcirebs Seferilo-

bas, magram ufro xalass xdis mas.

pirdapiri dawnexiT dayenebuli Rvino msubuqi Seferilobisa da 

struqturisaa. mas xandaxan rux Rvinosac uwodeben.

4.2.2. wvenis nawilobrivi gamodinebis meTodi

saduRari WurWeli ivseba wiTeli daWyletili da sulfitirebuli 

durdoTi. garkveuli drois Semdeg (2-24 saaTi) xdeba wvenis gamodineba. 

wvenis gamodineba umjobesia alkoholuri duRilis dawyebamde moxdes. 

amisaTvis SeiZleba durdos gagrileba 15 °C-mde. gamodinebisas iReben 

wvenis mTliani moculobis daaxloebiT meoTxeds. es wveni Tavsdeba 

calke WurWelSi, sadac ganicdis imave operaciebs, rasac TeTri tkbili 

(dawdoma, duRili).

pirvel WurWelSi darCenili durdo Cveulebriv Rvindeba da miiReba 

wiTeli Rvino.

am meTodiT dayenebuli vardisferi Rvino ufro Seferilia, aromat-

uli da maRalstruqturiani.
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4.2.3. gansakuTrebuli operaciebi

originaluri vardisferi Rvinis dasamzadeblad meRvine sxvadasxva 

operacias iyenebs. esenia :

• xilis tonebiT mdidari Rvinis misaRebad :

_ wvenis maceracia 5 dRis ganmavlobaSi. alkoholuri duRilis Sesa-

Cereblad durdos aciveben 5_10 °C-mde.

• meti ferisa da struqturis misaRebad :

_ karbonuli maceracia ;

_ nakaduri meTodi.

• mdgradi da ufro harmoniuli Rvinis misaRebad :

_ vaSlrZemJavuri duRili.

5. specialuri Rvinoebis dayeneba

5.1. cqriala Rvinoebi

cqriala Rvinoebis damzadebis principi Semdegia. Rvino, romelic 

Saqrebsa da safuvrebs Seicavs, Tavsdeba daxurul da gamZle WurWelSi. 

duRili daiwyeba (an gagrZeldeba) da warmoqmnili naxSirorJangi dar-

Ceba siTxeSi, sadac igi Seqmnis wnevas. warmoqmnili wneva 20 °C-ze 3 

atmosferos unda aRematebodes.

cqriala Rvinoebis etalonad Sampanuri Rvino SeiZleba CaiTvalos.

5.1.1. bunebrivad cqriala Rvinoebi

maTi warmoeba uZvelesi droidan modis da mdgomareobs SemdegSi :  

boTlebSi isxmeba Rvino, romelSic alkoholuri duRilis Semdeg dar-

Cenilia dauduRari Saqrebi. aseTi Rvinoebia kad gaiaki, kleret de di, 

blanket de limu, romlebic tradiciuli meTodiT mzaddeboda. dRes ki 

ufro da ufro farTod vrceldeba Sampanuris warmoebisaTvis gamoy-

enebuli meTodi.

Zvelad alkoholuri duRilisaTvis gamoiyeneboda kasrebi, romleb-

sac bolomde avsebdnen. CO
2
-is gamoyofiT da temperaturis matebiT 

kasridan gadmodioda wveni. safuvrebiTa da azotovani sakvebiT gaRa-

ribebuli wvenis duRili TavisiT Cerdeboda.

dRes zogierTi cqriala Rvino isev am meTodiT mzaddeba, magram 

safuvrebis mocileba filtraciiT an centrifugirebiT xdeba. safu-

vrebis mocileba xorcieldeba duRilis gaZlierebis dawyebisTanave.

5.1.2. Sampanuri meTodi

Sampanuri meRvineoba ori ZiriTadi etapisagan Sedgeba :

_ SampanurisaTvis Rvinis (kiuves) dayeneba ;

_ meoradi duRili da daZveleba.

5.1.2.1. kiuves momzadeba TeTri SampanurisaTvis

► yurZnis krefa
yurZnis krefa simwifis TvalsazrisiT gacilebiT adre iwyeba, vidre 

sxva regionebSi. yurZeni venaxSive irCeva da gamoiyeneba mxolod abso-
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luturad saRi yurZeni. gadarCevisas iyreba yvela dazianebuli da 

dampali yurZeni. krefa aucileblad xeliT xdeba, transportireba ki 

yuTebiT.

► gamownexa
• gamownexa aucileblad daWyletis gareSe xorcieldeba. SampanSi 

gamoyenebuli sami jiSidan ori Savia : pino menie da pino nuari (pino 

Savi), mesame jiSia Sardone. wiTeli Semferavi nivTierebebisa da arasa-

siamovno organoleptikuri gemos (simware, vegetaciis gemo) Tavidan 

asacileblad wveni rac SeiZleba swrafad unda moscildes WaWas, anu 

daWyletis gareSe da swrafi dawnexiT.

dasaxeleba `TeTris TeTri~ (blanc de blanc) Seesabameba Sardones 

jiSis yurZnidan damzadebul Rvinos.

gamownexisas wvenis fraqciebad dayofa gansazRvrulia kanoniT : 

fraqciebis gamoyofa umniSvnelovanesi momenti iyo da aris SampanSi.

SampanSi gamoyenebuli wnexebis moculoba 2000 kg-dan 12000 kg-mdea. 

am wnexebSi mTliani yurZnis gamownexiT miiReba sxvadasxva nawnexi : 

kiuve, pirveli tai (I wnexi), meore tai (II wnexi), mesame tai (III wnexi) da 

rebeSi.

dRes, sawnexi danadgarebi damowmebuli unda iyos safrangeTis 

Rvinisa da aryis erovnuli komitetis mier. damowmebisas dgindeba dan-

adgarebis Sesabamisoba dawesebul moTxovnebTan, romelic SemuSavebu-

lia mwarmoeblebis mier, miRebulia Rvinisa da aryis erovnuli komite-

tis mier da 1991 wlidan Sedis dekretSi adgilwarmoSobis dasaxelebis 

Sesaxeb.

aucilebelia wnexis samuSao Jurnalis warmoeba.

gamownexisas tkbilis Sedgeniloba icvleba. pirvelad gamodinebuli 

wveni gamosulia marcvlis Suagulidan, yvelaze mdidaria SaqrebiTa da 

RvinomJaviT. meore taidan moyolebuli wveni Seicavs kanis Semadgenel 

nivTierebebs : mineraluri nivTierebebi, polifenolebi, surnelovani 

nivTierebebi. igi naklebad nazia da axasiaTebs SedarebiT maRali pH. 

rac Seexeba aqafebis unars (misi gansazRvra SesaZlebelia jer kidev 

tkbilze), igi maqsimaluria kiuves SuagulSi. pirvel 100 litr tkbils 

aqafebis unari saerTod ara aqvs, xolo naqaC fraqciebs naklebad.

4000 kg yurZnidan miiReba 2000 litri maRalxarisxovani tkbili anu 

kiuve da 500 litri naqaCi. pirvelnadeni 100 l da meore tai ar xmardeba 

Sampanuris warmoebas. anu 100 l Rvinis dasayeneblad saWiroa 160 kg 

yurZeni. rebeSi igzavneba gamosaxdelad.

► alkoholuri duRili 
miRebul tkbils unda axasiaTebdes Semdegi Tvisebebi :

_ alkoholis potenciuri moc. wili 10-11 moc. % ;

_ optimaluri mJavianoba ;

_ iyos ufero, winaaRmdeg SemTxvevaSi aucilebelia feris mocileba 

aqtivirebuli naxSiriT.

tkbils msubuqad awdoben 50-80 mg.l-1 gogirdis dioqsidis damate-

biT. miuxedavad imisa, rom cilebi dadebiT gavlenas axdens cqrialis 

xarisxze, xSirad gamoiyeneba bentonitis damatebis meTodic, magram man 

0,2 g.l-1-s ar unda gadaaWarbos. alkoholuri duRili dabal temper-
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aturaze mimdinareobs (18-20 °C). zogierTi mwarmoebeli, Rvinis mdgra-

dobis asamaRleblad vaSlrZemJavur duRilsac atarebs.

duRilis Semdeg Rvino ixsneba leqidan, iwebeba, muSavdeba siciviT, 

ifiltreba da Sedis kupaJSi imave adgilwarmoSobis RvinoebTan. miRe-

buli kupaJi SeiZleba xelmeored dawebovdes. zogierTi meRvine umatebs 

mcire raodenobiT taninsac (50 mg.l-1 odenobiT).

5.1.2.2. meoradi duRili da daZveleba

qvemoT CamoTvlili operaciebis mizania :

_ Rvinis boTlebSi Casxmis Semdeg daiwyos meoradi duRili ;

_ boTlebidan moscildes warmoqmnili safuvris leqi.

► tiraJi
tiraJi ewodeba saSampanure RvinoSi gansazRvruli raodenobiT sat-

iraJe liqioris (saqaroza + safuvrebi) damatebas. 1 litr RvinoSi 24 

g Saqris damatebiT boTlSi CO
2
-is daaxleobiT 5-6 atm. wneva iqmneba. 

Saqris zusti raodenobis gasaangariSeblad saWiroa Rvinis alkoholis 

moc. wilis gaTvaliswinebac, romelic CO
2
-is xsnadobaze moqmedebs. misi 

raodenoba, alkoholis 1 gradusiT gazrdisas 1 g.l-1-iT izrdeba. Rvino 

da satiraJe liqiori sabolood boTlebSi isxmeba. igi sqelkedliani 

da kargad dacobili unda iyos (specialuri TavsaxuriT _ kauWiani an 

metalissartyeliani sacobiT). satiraJe liqiorisaTvis SerCeuli safu-

vris kultura miekuTvneba Saccharomyces cerevisiae-s saxeobas. satiraJe 

liqiorTan erTad eZleva sxvadasxva danamati, rogoricaa bentoniti da 

alginatebi. es danamatebi aadvilebs leqis dajdomas boTlebSi.

dRes ukve SesaZlebelia safuvrebis fiqsireba alginatis burTu-

lebSi. es Zalian aadvilebs meorad duRilsac da degorJaJsac.

► meoradi duRili da leqze davargeba
es aris meore alkoholuri duRili boTlebSi. boTlebi horizonta-

lurad Tavsdeba Stabelebze an paletebze da Tavsdeba gril sardafSi, 

romlis temperatura 11-12 °C-ia. duRili nela unda warimarTos.

boTlebis gadawyobisas xdeba TiToeuli boTlis SenjRreva-Setri-

aleba darevis mizniT. duRilamde misi mizania satiraJe liqioris 

dareva, duRilis Semdeg ki leqis areva.

meoradi alkoholuri duRilis dasrulebis Semdeg safuvrebi Rvinos 

asazrdoebs SampanurisaTvis saWiro nivTierebebiT. am procesis xan-

grZlivoba minimum erTi welia (magram tiraJis momentidan produqciis 

realizaciamde 15 Tve unda gavides), xolo mosavlis wlis aRniSvnis 

mqone (milezimis mqone) SampanurisaTvis es procesi sami weliwadia.

gansakuTrebuli xarisxis kiuves SemTxvevebSi leqze daZveleba Sei-

Zleba kidev gaxangrZlivdes.

► piupitrSi Calageba da remuaJi
piupitrSi18 Calagebisa da remuaJis mizania leqi boTlis kedlidan 

sacobze gadavides. amisaTvis boTlebi piupitrSi Tavdayira ewyoba. 

dRes es operacia giropaletis saSualebiT xorcieldeba. igi absolu-

turad avtomatizebulia da SeiZleba misi programireba, rac sagrZno-

18 xis dafa boTlebis Casawyobi nasvretebiT
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blad aCqarebs da aadvilebs am Sromatevad samuSaos.

► degorJaJi
degorJaJi niSnavs leqis mocilebas boTlidan. am operaciisas iyene-

ben boTlebSi arsebul CO
2
-is wnevas. boTlis Tavi 2 wuTis ganmavlobaSi 

ideba gamacivebel siTxeSi _25 °C-ze. gayinvis Sedegad warmoiqmneba 

yinulis sacobi, romelic leqsac Seicavs da romelsac boTlis gaxsni-

sas CO
2
-is wneva amoagdebs.

► dozaJi
dozaJi ewodeba boTlebis saboloo Tavis dacobamde maTSi saeqspedi-

cio liqioris damatebas. saeqspedicio liqiori Seicavs daZvelebul 

Rvinos, koniakis spirts, Saqrebs imisda mixedviT, Tu ra tipis Sampanuri 

unda damzaddes (bunebrivi bruti, eqstra bruti, bruti, eqstra mSrali, 

mSrali, naxevradmSrali, tkbili. ix. Tavi 11). misi damatebisas adgili 

aqvs gazavebasa da Jangbadis Sesvlas. amis gamo saeqspedicio liqiors 

xSirad emateba limonmJava mJavianobis klebis sakompensaciod ; gogir-

dis dioqsidi da askorbinmJava _ Jangva-aRdgeniTi potencialis Sesan-

arCuneblad.

5.1.3. tradiciuli meTodi

cqriala Rvinis warmoebis boTluri meTodi Sampanuris garda sxva 

regionebSic gamoiyeneba.

evrogaerTianebis kanonmdeblobis mixedviT aRniSvna `Sampanuri 

meTodi~ aRar aris daSvebuli sxva cqriala Rvinoebze kad Sampanis 

garda. am cqriala Rvinoebs ukeTdebaT aRniSvna `tradiciuli meTodi~ 

an `tradiciuli meTodiT daduRebuli boTlebSi~. am RvinoebisaTvis 

aucilebelia leqze davargeba minimum 9 Tvis ganmavlobaSi.

aseTi Rvinoebia elzasis, burgundiis, luaris, bordos, dis, limus 

cqriala (crément) da gaiakis, seiselisa da anJus cqriala Rvinoebi.

5.1.4. Zveleburi19 meTodi

zogierT cqriala Rvinoze aris aRniSvna `Zveleburi meTodi~. am meTo-

dis gamoyenebisas naxSirorJangis dagroveba xdeba naxevrad daduRebul 

Rvinoze. anu ar xdeba satiraJe liqioris damateba RvinoSi.

blanket de limus (`blanketi Zveleburi meTodiT~) damzadebisas, 

alkoholuri duRili Cerdeba 1,050 xvedriT wonaze. naxevrad daduRe-

buli tkbili ixsneba leqidan da iwebeba. tiraJi xorcieldeba zamTris 

miwuruls. meoradi duRili sabolood boTlebSi mimdinareobs. leqis 

mocileba yovelTvis ar aris aucilebeli. am Rvinis sarealizaciod gaS-

veba daSvebulia mxolod gansazRvruli drois gasvlis Semdeg.

kleret de dis damzadebisas alkoholuri duRili TavisiT Cerdeba 

winaswar daangariSebul CO
2
-alkohol-Saqrebis gawonasworebisas.

CO
2
-is dagrovebisa da leqze davargebis gansazRvruli drois gasv-

lis Semdeg safuvris leqs aclian :

_ remuaJis Semdgomi degorJaJiT ;

_ izobaruli filtraciiT boTlidan boTlSi ;

19 méthode ancestrale
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_ saasamblaJe WurWelSi gadasxmiT da xelaxali izobaruli Camosx-

miT boTlebSi.

5.1.5. adgilwarmoSobis dasaxelebis armqone cqriala 

Rvinoebi

am cqriala Rvinoebis meoradi duRili mimdinareobs daxurul Wur-

WelSi _ boTlebSi an rezervuarSi.

tradiciuli meTodi xarisxis TvalsazrisiT saukeTesoa, samagierod, 

saWiroebs bevr Sromas, muSa-xels, drosa da adgils. am mizezebis gaT-

valiswinebiT, SesaZlebelia SedarebiT martivi meTodis gamoyeneba : es 

aris rezervuaruli meTodi, sadac cqriala Rvino meorad duRils gan-

icdis didi moculobis daxurul rezervuarebSi.

amisaTvis saWiroa :

_ meoradi duRili ganxorcieldes swrafad (ramdenime dReSi), mniS-

vnelovani raodenobiT safuvrebis daTesviT da maduRari Rvinis tem-

peraturis aweviT 20-25 °C-mde ;

_ duRilis SeCereba gacivebiT (_5 °C), rodesac wneva manometrSi 5 

atmosferos miaRwevs ;

_ saeqspedicio liqioris damateba.

am meTods mravali dadebiTi mxare aqvs ekonomikuri Tu teqnikuri 

TvalsazrisiT (wnevis regulacia, degorJaJis ararseboba, temperatu-

ris regulacia da a. S.), magram miRebuli Rvinoebi dabali xarisxisaa.

safrangeTSi rezervuaruli meTodiT warmoebul cqriala Rvinos 

ufleba aqvs iwodebodes mxolod rogorc `cqriala Rvino~, sxva miniS-

nebebis gareSe.

5.1.6. sxva cqriala Rvinoebi

► naxevrad cqriala Rvinoebi
naxevrad cqriala Rvinoebi iwarmoeba sufris an gansakuTrebul 

zonaSi warmoebuli umaRlesi xarisxis Rvinoebisagan.

am RvinoebSi Seqmnili unda iyos naxSirorJangis bunebrivi wneva, 

aranakleb 1 da ara umetes 2,5 atmosferosi.

► dagazuli SuSxuna Rvinoebi
Rvinis dagazva niSnavs masSi naxSirorJangis xelovnurad gaxsnas.

naxSirorJangi im raodenobiT unda mieces, rom warmoqmnili wneva 

daaxloebiT gautoldes meoradi duRiliT miRebuli cqriala Rvinis 

wnevas. am meTodis erTaderTi operaciaa naxSiroJangis damateba an 

pirdapir boTlebSi, an daxurul rezervuarSi, specialuri wnevis damg-

debis saSualebiT. kanoni iTxovs, rom Seqmnili wneva 20 °C-ze aRemate-

bodes 3 atmosferos. dagazuli Rvino igive sufris Rvinoa.

► dagazuli naxevrad SuSxuna Rvinoebi
am RvinoebSi wneva miiReba naxSirorJangis nawilobrivi an mTliani 

damatebiT.
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5.2. Saqris Semcveli Rvinoebi

5.2.1. daxasiaTeba

maTi dayeneba ori meTodiT SeiZleba :

_ gadamwifebuli yurZnisagan ;

_ Zlier mwife an keTilSobili sidampliT Sepyrobili yurZnisagan 

(bunebrivad tkbili Rvino).

5.2.1.1. gadamwifebuli an SemWknari yurZnisagan miRebuli 

Rvino

yurZnis SeWknoba SeiZleba moxdes rogorc vazze, aseve dakrefil 

mdgomareobaSi (yurZeni Tavsdeba Calaze an ekideba cxavze). bunebrivi 

SeWknobis xangrZlivoba 3-4 Tvea. am procesis dasaCqareblad gamoiy-

eneba klimatizebuli kamerebi.

Zvelad samxreTis muskati dakrefili yurZnis bunebrivi SeWknobiT 

miiReboda. dResdReobiT bunebrivi meTodi mxolod Juras Calis Rvinis 

dasayeneblad gamoiyeneba.

5.2.1.2. keTilSobili sidampliT Sepyrobili yurZnisagan 

miRebuli Rvino

► yurZeni
keTilSobili sidample gamowveulia soko Botrytis cinerea-s mier, 

romelic Zireulad cvlis yurZnis Sedgenilobas (ix. Tavi 1,3).

► yurZnis krefa
keTilSobili sidample sxvadasxva marcvalze sxvadasxvagvarad 

viTardeba, amitom yurZnis krefa ramdenjerme meordeba. idealur Sem-

TxvevaSi ikrifeba mxolod `dabrawul~ stadiaze myofi marcvlebi an 

mtevnis nawilebi. SerCeviTi rTveli SeiZleba 6-jer ganmeordes. rogorc 

wesi, venaxebSi pirveli gavlisas xdeba e. w. sanitaruli gadarCeva anu 

arasasurveli sidamplisken ganviTarebuli yurZnis mocileba.

rTvelis dawyebis TariRis dasadgenad SeiZleba nimuSebis aReba. 

Saqrianobis gansazRvra moculobiTi masis mixedviT wvenSi polisaqa-

ridebis arsebobis gamo sando ar aris. glukonis mJavas gansazRvriT 

SeiZleba keTilSobili sidamplis xarisxis dadgena. maTi didi raodeno-

biT arseboba wvenSi arasasurveli sidamplis ganviTarebas moaswavebs, 

rac RvinoSi gogirdis dioqsidis SeboWvas sagrZnoblad gazrdis.

yvelaze mniSvnelovania vizualuri kontroli, magram es sakmaod 

rTulia, radgan keTilSobili sidample nacrisfer sidamples waagavs. 

yurZnis xeliT krefis dros gadarCevas TviT mkrefavebi axdenen. amitom 

mkrefavTa jgufi mcodneebisagan unda Camoyalibdes.

► yurZnis transportireba
aq gasaTvaliswinebelia igive moTxovnebi, rac saRi yurZnis SemTx-

vevaSi.
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► tkbilis eqstraqcia
yurZeni maleve unda gamoiwnexos, magram nazad, raTa ar moxdes kanze 

arsebuli glukanebis didi raodenobiT gamosvla. am mizniT sasurvelia 

dauWyleteli yurZnis pirdapiri gamownexa. wnexi zedmetad ar ivseba, 

wneva nel-nela matulobs da WaWis gafxviereba naklebad xdeba. pirveli 

wveni calke midis. bolo wveni yvelaze maRalSaqriani da mdidaria 

keTilSobili sidampliT warmoqmnili nivTierebebiT.

sulfitacia dabali doziT xorcieldeba, maqsimum 30-50 mg.l-1.

dawdomas arTulebs tkbilSi arsebuli glukanebi. dawdomili tkbili 

leqidan 500 NTU-ze ixsneba, anu daaxloebiT erT RameSi. Tu gamownexis 

procesi sworad warimarTa da tkbili ar aris Zlier mRvrie, dawdoma 

saerTod ar xorcieldeba.

► alkoholuri duRili
igi Zlierad unda warimarTos, radgan garemo sakmaod araxelsayre-

lia.  tkbili, Botrytis cinerea-s moqmedebiT gaRaribebulia azotovani niv-

TierebebiT da Seicavs safuvrebis inhibitorebs (Saqrebi, antibiotiki 

botriticini).

alkoholuri duRilis kargad warmarTvisaTvis urCeven ufro 

maRali temperaturis daWeras, vidre es TeTr RvinoebSi xdeba, anu 18-

22 °C da duRilis dawyebisTanave Tiaminis damatebas. es vitamini zrdis 

safuvrebis moqmedebas da amcirebs ketonuri naerTebis warmoqmnas. es 

ukanasknelebi boWavs SO
2
-s. anu Tiaminis damatebiT izrdeba gogirdis 

dioqsidis efeqturobac. kanoniT daSvebulia Tiaminis diqlorhidratis 

damateba maqsimum 0,6 mg.l-1 Tiaminze gadaangariSebiT.

tkbils xSirad emateba mSrali aqtiuri safuari, magram igi yovelTvis 

ver axerxebs gamravlebas garemoSi Saqris maRali Semcvelobis gamo.

cilovani da spilenZis kasisagan Rvinis dasacavad sasurvel Sedegs 

unda iZleodes 0,4-0,8 g.l-1 bentonitis damateba axladduRildawyebul 

tkbilSi. magram garemo imdenad blantia, rom bentonits duRilis das-

rulebamde ar umateben. Tanac Tiaminisa da bentonitis erTdroulad 

damateba dauSvebelia, radgan bentoniti mas waritacebs.

► duRilis SeCereba
adre duRils manam ar aCerebdnen, sanam igi TavisiT ar gaCerdeboda. 

dResdReobiT, Tu alkoholi ukve saWiro raodenobiTaa dagrovili da 

duRili ar gaCerebula, Rvinos umateben gogirdis dioqsids maRali 

dozebiT (150-300 mg.l-1).

gogirdis dioqsidis damateba Senelebuli duRilis dros unda 

moxdes. amisaTvis SesaZlebelia Rvinis jer gaciveba da Semdeg sulfit-

acia an filtracia kizelgurze Tu centrifugireba. am meTodebidan 

nebismieri amcirebs safuvrebisa da SO
2
-is SemboWveli nivTierebebis 

raodenobas RvinoSi. liqiorul RvinoebSi didi raodenobiTaa nivTiere-

bebi, romlebic SO
2
-s advilad boWavs. esenia :

_ Saqrebi, Rvinis ZiriTadi komponenti ;

_ Botrytis cinerea-s mier warmoebuli ketonuri naerTebi. es nivTiere-

bebi jer kidev yurZenSi arsebobs, magram RvinoSi piroyurZenmJavas 

raodenoba 2-jer izrdeba, ketoglutaris mJavas ki 10-jer ;
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_ alkoholuri duRilis dros warmoqmnili ketonuri naerTebi, 

miTumetes, rom duRili jer ar damTavrebula da piroyurZenmJava jer 

kidev didi raodenobiTaa.

► davargeba
tkbili Rvino sakmaod safrTxilo Sesanaxia. yovelTvis arsebobs 

daJangvisa da darCenili Saqrebis xelaxali daduRebis saSiSroeba. 

periodulad unda Semowmdes Rvinis stabiluroba da masSi Tavisufali 

SO
2
-is Semcveloba, romelic 50 mg.l-1, xandaxan ki metic unda iyos. 

Tanac saerTo SO
2
-is maqsimalurma dozam ar unda gadaaWarbos kanoniT 

daSvebuls.

Rvinis boTlebSi Camosxma rTvelidan ori zamTris gasvlis Semdeg 

xdeba. Rvino inaxeba muxis kasrebSi an cisternebSi. es ukanaskneli aad-

vilebs Senaxvis dros saWiro operaciebs.

5.2.2. Saqris Semcveli sxva Rvinoebi

maTi dayenebis meTodi mdgomareobs SemdegSi : rodesac Rvinis alko-

holis moc. wili 11-12 %-s miaRwevs, alkoholuri duRili Cerdeba 

SO
2
-is damatebiT. RvinoSi rCeba dauduRari Saqrebi. kargi Sedegebis 

misaRwevad saWiroa maRalSaqriani yurZnis gamoyeneba (200-250 g.l-1).

alkoholisa da Saqris sasurveli proporciis miRwevisas duRilis 

SeCereba zemoT naxsenebi operaciebis gamoyenebiT xdeba.

am Rvinoebis Senaxva imave problemebTanaa dakavSirebuli, romle-

bic zemoT iyo naxsenebi. gansakuTrebuli yuradReba unda mieqces masSi 

SO
2
-is sakmaris Semcvelobas.

5.3. liqioruli Rvinoebi

5.3.1. daxasiaTeba

liqioruli Rvinoebi miiReba yurZnis tkbilisagan an nawilobriv 

koncentrirebuli yurZnis tkbilisagan, romelsac alkoholi emateba 

duRilamde, duRilis ganmavlobaSi an mis dasasruls.

alkoholis damatebis momentis mixedviT miiReba :

_ misteli, Tu alkoholi emateba duRilis dawyebamde ;

_ franguli bunebrivad tkbili Rvino da sxva liqioruli Rvinoebi, 

rogorebicaa porto da madera, Tu damateba xdeba duRilis dros an 

misi dasrulebisTanave.

safrangeTSi liqioruli Rvinoebi ar ibegreba damatebul alkohol-

isTvis.

liqioruli Rvinoebis saerTo Tvisebaa maRalalkoholuroba (15 %-ze 

meti) da rogorc wesi, sakmaod maRalSaqrianoba.

samagierod, sxvaobaa maT SedgenilobaSi, romelic damzadebis weszea 

damokidebuli. alkoholisa da mSrali eqstraqtis fardoba wiTel Rvin-

oSi metia 4,6-ze, xolo TeTrSi _ 6,5-ze. alkoholis damatebis gareSe 

miRebul RvinoebSi es maCvenebeli ufro dabalia. maT emateba alkoholi, 

magram am alkoholis tipi da damatebis momenti sxvadasxva liqioruli 

Rvinis mixedviT sxvadasxvaa.
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5.3.2. sxvadasxva liqioruli Rvino

5.3.2.1. mistelebi

ispirteba maRalSaqriani yurZnis tkbili. daspirtvisaTvis sakmari-

sia 16-17 % spirtis damateba. vardisferi mistelis misaRebad ispirteba 

durdo an tkbili, xolo TeTris misaRebad _ tkbili. alkoholuri 

duRilis ararsebobis gamo misteli ar Seicavs duRilis iseT meorad 

nivTierebebs, rogorebicaa gliceroli da qarvamJava. kad mistelebidan 

aRsaniSnavia pino de Saranti, flok de gaskoni da makvin de Jura.

5.3.2.2. franguli bunebrivad tkbili Rvinoebi

dasaxeleba `bunebrivad tkbili Rvino~ safrangeTis samxreTSi Seesab-

ameba Semdeg adgilwarmoSobis dasaxelebebs : mori, baniulsi, rivezalti, 

rasto ; muskat de rivezalti, muskat de rusioni, muskat de bom de 

venizi, muskat de frontiniani, muskat de luneli, muskat de mirevali, 

muskat de sen-Jan-diu-minervua, muskat diu kap de korsi...

kad aRniSvnis matarebeli es Rvinoebi unda akmayofilebdes Semdeg 

moTxovnebs :

_ miRebuli unda iqnes mxolod Semdegi jiSebisagan : aleqsandriis 

muskati an wvrilmarcvala muskati (rivezaltSi), sxva muskatebi, gre-

naSi, malvuazi da makabeo ;

_ mosavlianoba erT heqtarze naklebi unda iyos 4000 litrze ;

_ Seicavdes daaxloebiT 14,5 moc. % potenciur alkohols ;

_ Rvinis alkoholuri duRilis dros daematos 5-dan 10 %-mde mini-

mum 90 %-iani spirti ;

_ saboloo produqtis alkoholis miculobiTi wili unda iyos 15_18 

moc. %, xolo saerTo alk. moc. wili _ minimum 21,5 %, minimaluri Saqri-

anoba _ 95-125 g.l-1. aRmdgeneli Saqrebis masis fardoba polarimetruli 

gadaxrasTan ki _2,00-dan _3,00-mde.

duRilis SeCerebis momenti damokidebulia saboloo produqtis 

tipze (mSrali, naxevrad mSrali, tkbili). igi xorcieldeba :

• TeTri RvinisaTvis : duRilis dawyebamde, misi msvlelobisas an 

dasasruls. dasaspirti wveni Tu Rvino miRebulia pirdapiri gamownexiT, 

dawretiT an 24-48 saaTiani prefermentuli maceraciiT ;

• wiTeli Rvinis dayenebisas :

_ an or-sam dRiani maceraciis Semdeg  WaWidan moxsnil Rvinoze ;

_ an maduRar durdoze. am meTods `alkoholuri maceracia~ an `mar-

cvlebze daspirtva~ ewodeba.

am SemTxvevaSi maceracia 2-3 kvira grZeldeba.

xSirad xdeba, rom daspirtva duRils ver aCerebs. amitom zogierTi 

mwarmoebeli alkoholis damatebamde Rvinos filtravs kizelguris 

miwaze an utarebs centifugirebas da daspirtvas safuvrebgamoclil 

Rvinoze axdens.

daspirtvis Semdeg aucileblad emateba gogirdis dioqsidi. Rvinis 

Sedgeniloba iseTia, rom SO
2
 male iboWeba da misi moqmedeba sustdeba. 

alkoholur duRilamde Rvino ukve sulfitirebuli unda iyos daax-

loebiT 50-80 g.l-1-is farglebSi.

gamoyenebuli yurZnis jiSis mixedviT miRebuli Rvino SeiZleba daZ-

veldes an ara. davargeba xdeba cisternebSi, muxis kasrebSi an SuSis 
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bocebSi, an Cveulebriv (aRmdgeneli garemo), an naklulad (damJangveli 

garemo).

Rvinis davargebis dasaCqareblad, kasrebsa da bocebs xandaxan mzeze 

awyoben.

amgvarad, bunebrivad tkbili Rvinoebis warmoeba Zlier mraval-

ferovania. miRebuli mooqrosfro Tu qarvisferi, moyavisfro Tu moag-

urisfro, rancio liqioruli Rvinoebi erTmaneTisagan gasxvavdeba sit-

kboTi (mSrali, naxevrad mSrali, tkbili), yurZnis jiSiT, daRvinebisa da 

davargebis meTodiT.

5.3.2.3. sxva liqioruli Rvinoebi

es liqioruli Rvinoebi ZiriTadad evrogaerTianebis sxva qveynebSi 

mzaddeba (safrangeTs gareT g. s.). esenia porto da madera portug-

aliaSi da xeresi espaneTSi.

aRsaniSnavia, rom Seuvsebel kasrebSi viTardeba Saccharomyces gvaris 

safuvrebis koloniebi, romlebic Rvinis zedapirze apks qmnis. amgvari 

biologiuri davargeba iwvevs eTanolis nel gardaqmnas eTanalad. 

davargebis es meTodi sainteresoa mxolod gansazRvrul viTarebaSi da 

gvxvdeba xeresis zogierTi liqioruli Rvinis warmoebaSi.
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6

Rvino

1. Rvino

Rvinis dayenebisas maduRar garemoSi mimdinareobs Semdegi gardaqm-

nebi :

_ qimiuri gardaqmnebi : alkoholuri duRilis dros Saqrebi gar-

daiqmneba eTanolad ; vaSlrZemJavuri duRilis dros _ vaSlmJava _ 

rZemJavad ; am movlenebis kompleqsurobis gamo warmoiqmneba meoradi 

produqtebi ;

_ garemos gardaqmnebis gamo icvleba zogierTi komponentis Semcv-

eloba RvinoSi.

Rvino droTa ganmavlobaSi mraval cvlilebas ganicdis. misi rTuli 

da mravalferovani Sedgeniloba damokidebulia :

_ yurZnis xarisxze ;

_ yurZnis mokrefis droze ;

_ yurZnis kondiciebze ;

_ Rvinis dayenebis meTodze ;

_ Rvinis davargebis meTodze ;

_ Rvinis asakze.

RvinoSi aRmoCenili da Seswavlilia 1000-ze meti komponenti. 

I cxrilSi mocemulia ZiriTadi komponentebis saSualo Semcvelobebi 

RvinoSi.

Rvinis qimiuri analizi ar uCvenebs mis organoleptikur Tvisebebs. 

saerTod Rvinis sruli analizisaTvis saWiroa vizualuri, ynosviTi, 

gemovnuri, meqanikuri da qimiuri Seswavla. specialistma daRvinebis 

sxvadasxva etapze unda Seamowmos Rvinis harmoniuloba.

igi akontrolebs sxvadasxva parametrs :

_ organoleptikuri analizi iZleva informacias produqtis xarisxis 

Sesaxeb ;

_ mdgradobis testebi, mikrobiologiuri analizi _ produqtis 

mdgradobaze.

fiziko-qimiuri analizebi ki exmarebian mas :

_ ZiriTadi maCveneblebis mixedviT gansazRvros Rvinis tipi ;

_ Tvalyuri adevnos RvinoSi mimdinare gardaqmnebs mqrolavi mJa-
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vebis, vaSlmJavas arsebobis da ararsebobis, CO
2
-is, SO

2
-is, rkinis, 

spilenZis Semcvelobis mixedviT ;

_ Seafasos Rvinis dayenebis xarisxi SO
2
-is Semcvelobis, aranormal-

uri komponentebis, yurZnisTvis ucxo nivTierebebis arsebobis mixedviT.

cxrili 4  Rvinis Sedgeniloba

komponenti
raodenoba 

erT litrSi
SeniSvna

gaxsnili 

gazi

CO
2
 . . . . . . . . . . . . . . 0,2_0,7 g axal RvinoebSi meti

1,1 g

saerTo SO
2
 . . . . . . . 80_200 mg gansazRvruli kanoniT

→ 400 mg

Tavisufali SO
2
 . . . 10_50 mg

aramdgrad RvinoebSi 

meti

aqroladi 

nivTierebebi

wyali  . . . . . . . . . . . . 700_900 g

eTanoli . . . . . . . . . . 8,5_17 % moculobiTi %

umaRlesi spirtebi . 0,15_0,50 g

eTanali  . . . . . . . . . . 0,005_0,5 g
daRvinebis meTodis 

mixedviT
eTerebi  . . . . . . . . . . 0,5_1,5 g

mqrolavi mJavebi

(ZmarmJava) . . . . . . . .
0,3_0,6 g

ZmarmJavaze 

gadaangariSebiT

araaqroladi 

nivTierebebi

Saqrebi . . . . . . . . . . . 0,8_180 g

Rvinis tipis mixedviTgliceroli . . . . . . . 5_12 g

taninebi da safe-

ravi nivTierebebi . .
0,4_4 g

gumfisi da 

peqtinebi . . . . . . . . .
1_3 g

yurZnis xarisxis 

mixedviT

organuli 

mJavebi

Rvinis mJava 1_3 g
damokidebulia yurZnis 

adgilwarmoSobaze

vaSlmJava . . . . . . . . . 0_5 g v/rZ duRilis mixedviT 

rZemJava . . . . . . . . . . 0,2_1,2 g

qarvamJava  . . . . . . . . 0,5_1,5 g

limonmJava . . . . . . . . 0_0,5 g → 1 g
specialur RvinoebSi 

1 g-mde

mineraluri 

mJavebi

sulfatebi . . . . . . . . 0,10_0,40 g kaliumis marilebze 

gadaangariSebiT. 

naxevari bmulia 

kaliumTan

qloridebi . . . . . . . . 0,02_0,25 g

fosfatebi . . . . . . . . 0,08_0,50 g

metalebi

kaliumi  . . . . . . . . . . 0,7_1,5 g

kalciumi . . . . . . . . . 0,06_0,09 g

spilenZi . . . . . . . . . . 0,0001_0,003 g

rkina . . . . . . . . . . . . . 0,002_0,005 g

tyvia . . . . . . . . . . . . . naklebi 0,003 g
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1.1. Rvinis Sedgeniloba

Rvino mravalnairi arsebobs. Tumca aris iseTi nivTierebebi, rom-

lebsac yvela tipis RvinoSi vxvdebiT. zogi ki piriqiT, damaxasiaTebe-

lia mxolod ama Tu im tipis RvinisaTvis. qvemoT SeviswavliT Rvinis 

ZiriTad nivTierebebs da maT gavlenas Rvinoze.

1.1.1. eTanoli

eTanoli (anu eTilalkoholi) warmoadgens Rvinis moculobis 8_17 %-

s. igi SeiZleba 23 %-mdec iyos daspirtviT miRebul specialur Rvinoe-

bSi (bunebrivad tkbili Rvinoebi, mistelebi). eTanolis raodenoba Rvin-

oSi gamoisaxeba moculobiTi procentiT (moc. %).

kanonis mixedviT, faqtobrivi moculobiTi  spirtSemcveloba See-

sabameba 100 moculoba produqtSi arsebul alkoholis moculobas 

20 °C-ze.

potenciuri moculobiTi spirtSemcveloba Seesabameba alkoholis 

moculobas 20 °C-ze da 100 moculoba produqtSi, Tu arsebuli Saqari 

mTlianad daduRdeba.

saerTo moculobiTi spirtSemcveloba ki warmoadgens faqtobrivi 

da potenciuri moculobiTi spirtSemcvelobebis jams.

masuri spirtSemcveloba Seesabameba 100 kilogram produqtSi arse-

bul alkoholis masas (kg).

moculobiT spirtSemcvelobas didi mniSvneloba aqvs Rvinis xarisx-

isaTvis, gansakuTrebiT ki misi komerciuli RirebulebisaTvis. igi 

sufris Rvinis bazarze ZiriTadi maCvenebelia. misi gayidvisas iyene-

ben gamoTqmas `gradusi heqtolitrSi~. Tumca eTanolis wili ar aris 

xarisxis erTaderTi maCvenebeli, igi erT-erTi maTgania.

Rvino unda akmayofilebdes dadgenil minimalur da xandaxan maqsi-

malur zRvars. am zRvrebis mniSvneloba damokidebulia Rvinis tipze, 

meRvineobis raionze, xandaxan Rvinis dasaxelebaze (kad...) da mosavlis 

welze.

eTanoli Rvinos Zalas (simagres), siTbosa da sirbiles sZens. dabal 

koncentraciaze mas motkbo gemo axasiaTebs, maRali Semcvelobisas ki 

mwveli gemo.

tkbili Rvino miT ufro harmoniulia, rac maRalmJaviani da alko-

holiT mdidaria igi. alkohol-Saqar-mJavianobis urTierTqmedeba 

kargad ikveTeba naxevrad mSrali, naxevrad tkbili da tkbili Rvinoebis 

SedarebiTi degustaciis dros.

eTanoli did rols asrulebs Rvinis SenaxvaSi. dabalalkoholiani 

Rvinoebi ufro advilad avaddeba safuvrebiTa da baqteriebiT.

1.1.2. mJavebi

Rvino mraval mJavas Seicavs Tavisufali Tu maTi marilebis saxiT. 

Tu Rvinom vaSlrZemJavuri duRili ganicada, masSi aRar moipoveba vaS-

lisa da limonis mJavebi.

zogierTi mJava Rvinis damzadebisas warmoiqmneba. aseTebia rZemJava, 

qarvamJava, WianWvelmJava, ZmarmJava, piroyurZenmJava, glutaris mJava... 

es mJavebi duRilis dros warmoiqmneba, sxvebic sxvadasxva gardaqmnebis 
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Sedegad : galaqturonis, glukonis, mucis mJavebi...

es mJavebi ganapirobebs Rvinis mJave gemos, monawileobs mis sagemovno 

TvisebebSi da mdgradobas sZens mas. xSirad isini uerTdeba sxva funq-

cionalur jgufebs (spirtebi, ketonebi, aldehidebi...) da mniSvnelovan 

rols asrulebs Rvinis davargebisas mimdinare gardaqmnebSi.

meRvineobaSi mJavianobis sxvadasxva maCvenebels iyeneben : titruli 

mJavianoba, pH (ix. 1.4.1.), mqrolavi mJavianoba, xandaxan ki aramqrolavi 

mJavianoba.

1.1.2.1. titruli (saerTo) mJavianoba 

Rvinis saerTo mJavianoba warmoadgens RvinoSi arsebuli mJavebis 

Tavisufal mJava funqciaTa jams. mas aseve titrul mJavianobasac 

uwodeben, radgan misi gansazRvrisaTvis gamoiyeneba titracia tute 

xsnariT : NaOH N/10.

evrogaerTianebaSi titruli mJavianoba gamoisaxeba miliekvivalento-

biT litrze an RvinomJavaze gadaangariSebiT. safrangeTSi ki _ H
2
SO

4
-ze 

gadaangariSebiT anu gogirdmJavas im raodenobiT (gramebSi), romelic 

saWiroa daematos wyals, imave titruli mJavianobis misaRebad.

titruli mJavianoba sxvadasxva RvinoSi sxvadasxvaa. igi damokide-

bulia yurZnis adgilwarmoSobaze, jiSze, gamoyenebul mevenaxeobisa da 

meRvineobis meTodebze da mosavlis welze.

RvinoebSi, romlebSic vaSlrZemJavuri duRili ar ganxorcielebula, 

igi mcired gansxvavdeba yurZnis mJavianobisagan. alkoholuri duRilis 

dros safuvrebis mier daSlili vaSlmJava da gamoleqili RvinomJavas 

marilebi umravles SemTxvevaSi kompensirdeba axali mJavebis warmoqm-

niT.

RvinoSi titrul mJavianobas didi mniSvneloba aqvs. igi :

_ aumjobesebs Rvinis Senaxvis process, aCerebs ra daavadebebis 

gamomwvevi mikroorganizmebis ganviTarebas ; titruli mJavianoba ganapi-

robebs pH-s anu gansazRvravs sxvadasxva baqteriis moqmedebas. kanoniT 

dadgenilia titruli mJavianobis minimumi, romelic sufris RvinisaT-

vis tolia : 46,6 miliekvivalentisa litrze, anu 3,5 grami RvinomJavaze 

da 2,29 grami gogirdmJavaze gadaangariSebiT ;

_ sixalises matebs Rvinos. dabalmJaviani Rvino dunea, xolo zedme-

tad maRalmJaviani _ mwvane da agresiuli ;

_ zrdis taninebis siZelges degustaciis dros ;

_ moqmedebs feris tonsa da stabilurobaze.

1.1.2.2. mqrolavi mJavebi

mqrolavi mJavebi ewodeba RvinoSi mcire raodenobiT arsebuli Zmar-

mJavas rigis cximovani mJavebis erTobliobas. aq ar Sedis rZemJava, qar-

vamJava, CO
2
 da SO

2
. iseve rogorc titruli mJavianoba, mqrolavi mJa-

vianobac evrogaerTianebaSi miliekvivalentobiT litrSi an ZmarmJavaze 

gadaangariSebiT, xolo safrangeTSi H
2
SO

4
-ze gadaangariSebiT gamois-

axeba. dauzianebeli yurZnis wveni mqrolav mJavebs ar Seicavs. Rvinis 

warmoebis procesSi warmoiqmneba met-naklebi raodenobiT ZmarmJava. 

misi raodenoba damokidebulia safuvris kulturasa da vaSlrZemJavuri 

duRilis Catarebis pirobebze. mqrolavi mJavebi alkoholuri duRilis 

dros daaxloebiT 0,1-0,2 g.l-1 raodenobiT warmoiqmneba, rasac emateba 
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daaxloebiT igive raodenoba vaSlrZemJavuri duRilis dros (Tu igi 

Catarda). mqrolavi mJavianoba gansakuTrebiT Rvinis Senaxvis dros 

SeiZleba gaizardos. igi mcired matulobs, Tumca SeiZleba paTogen-

uri mikroorganizmebis (ZmarmJava da rZemJava baqteriebi, safuvrebi) 

mier eTanolisa da sxva nivTierebebis gardaqmnis Sedegad sagrZnoblad 

gaizardos. arsebobs gamoTqma, rom `mqrolavi mJavianoba Rvinis sisa-

Ris Termometrs warmoadgens~. rodesac igi 0,8 g.l-1-s gadaaWarbebs, 

Rvino daavadebulad iTvleba. kanoniT dawesebul zRvrebs zeviT (18 

mekv.l-1 anu 1,08 g.l-1 ZmarmJavaze gadaangariSebiT TeTri RvinisaTvis 

da 20 mekv.l-1 anu 1,20 g.l-1 wiTeli RvinisaTvis) Rvinis sarealizaciod 

gaSveba dauSvebelia. igi aZmarebulad iTvleba da misgan mxolod Zmari 

SeiZleba damzaddes. Tumca zogierTi specialuri Rvinis (romlebic 

Saqrebs Seicavs) da zogierTi mxaris Rvinis SemTxvevaSi es zRvrebi Sei-

Zleba Seicvalos.

safuvrebi moixmaren ZmarmJavas. anu SesaZlebelia didi raodenobiT 

ZmarmJavas Semcveli Rvinis gamosworeba misi xelaxali daduRebiT axal 

durdosTan erTad.

1.1.2.3. aramqrolavi mJavebi

Rvinis aramqrolavi mJavianoba iangariSeba sxvaobiT Rvinis titrul 

mJavebsa da mqrolav mJavebs Soris.

1.1.3. fenoluri naerTebi

RvinoSi fenoluri naerTebi imave formiTac gvxvdeba rogorc 

yurZenSi da aseve axali struqturuli formebiT, romlebic mravali da 

rTuli gardaqmnis Sedegad miiReba.

Rvinoebi, romlebmac muxis kasrebSi gaiara daRvinebis Tu davargebis 

periodi, Seicavs muxis taninebsac.

polifenolebis raodenoba RvinoSi damokidebulia yurZnis xarisxze, 

Rvinis dayenebis teqnologiaze, davargebis meTodsa da Rvinis asakze. 

fenoluri naerTebi Rvinos matebs sxeulsa da xaverdovnebas, gavlenas 

axdes mis gemosa da ferze.

ufero fenoluri naerTebi yvela RvinoSi gvxvdeba, magram, gansa-

kuTrebiT, maceraciiT miRebul RvinoebSi. esenia :

_ fenolmJavebi da aqroladi fenolebi, romlebic yvela RvinoSia ;

_ kateqinebi da maTi polimerebi warmoadgens met-naklebad polim-

erizebul kateqinur taninebs ;

_ xandaxan xis taninebi anu met-naklebad polimerizebuli ela-

gitaninebi. isini an Tavisufali saxiTaa, an bmulia xis Semadgenel 

polisaqaridebTan, an ligninTan, an orivesTan erTad.

Seferili fenoluri naerTebi Sedis wiTeli da vardisferi Rvinoe-

bis SedgenilobaSi : eTerificirebuli Tavisufali antocianebi axal-

gazrda RvinoSi swrafad gardaiqmneba. ramdenime TveSi RvinoSi mxolod 

maTi Sesabamisi 5 monoglukozidi antociani rCeba.

zogierTi maTgani uerTdeba taninebs (kopigmentacia), sxvebi iJangeba 

da qreba, an ileqeba taninebTan erTad.

wiTeli Rvino ganicdis cvlilebebs : misi Seferva nel-nela icvleba 

da moagurisfroSi gadadis. misi organoleptikuri Tvisebebi ixveweba. 
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taninebi kargavs siZelges. es taninebi ganicdis polimerizacias, iJan-

geba da yviTel Seferilobas iRebs. isini uerTdeba cilebs, polisaqa-

ridebs, metalebsa da marilebs. wiTel RvinoSi isini antocianebsac 

uerTdeba, rac stabilur wiTel Seferilobas iZleva. amgvarad, miuxe-

davad antocianebis saerTo raodenobis klebisa, feris intensivoba da 

stabiluroba izrdeba.

Rvinis Seferilobas Sesafaseblad swavloben mis mier sinaTlis 

absorbcias sami sigrZis talRaze, romlebsac erTmaneTs adareben :

_ 420 nanometri (nm) (yviTeli) sigrZis talRebis absorbcia uCvenebs 

ufero polifenolebis cvlilebebs ;

_ 520 nm da 620 nm (wiTeli da iasamnisferi) sigrZis talRebis ki anto-

cianebis Seferilobas.

maT mniSvnelobebis mixedviT angariSoben :

_ niuansi N gamoiTvleba 520 nm da 420 nm sigrZis talRebze opti-

kuri simkvriveebis (gamoisaxeba DO
520

 da DO
420

) sxvaobiT. sxvaoba miT 

naklebia, rac ufro daZvelebulia Rvino. dRes es maCvenebeli naklebad 

gamoiyeneba ;

_ Seferilobis toni T iangariSeba DO
420

-sa da DO
520

-s Soris fardo-

biT. misi mniSvneloba miT ufro mcirea, rac ufro axalgazrdaa Rvino. 

axalgazrda RvinoebSi N-isa da T-s daTvlisas sasurvelia DO
520

-s DO
620

 

daematos ;

Seferilobis intensivoba (IC) warmoadgens DO
420

-isa da DO
520

-is 

jams.

axalgazrda RvinoebSi intensivobis daTvlisas kreben DO
420

-s, DO
520

-

sa da DO
620

-s.

am maCveneblebis mniSvnelobaze moqmedebs yurZnis jiSi, Rvinis day-

enebis meTodi, davargebis meTodi da Rvinis asaki.

fenoluri naerTebidan aseve sazRvraven :

_ saerTo polifenolebis maCvenebels ;

_ Jelatinis maCvenebels, romelic taninebis siZelgis maCvenebelia 

(ix. Tavi 10).

1.1.4. surnelovani nivTierebebi

Rvinis aromati warmoadgens sxvadasxva bunebis mravali surnelis 

harmoniul nazavs. surnelebidan gamoyofen sam jgufs :

_ jiSur aromatebs, romlebic yurZnidan modis. maT aseve pirvelad 

aromatebsac uwodeben ;

_ duRilis aromatebs, romlebic Rvinis dayenebisas warmoiqmneba. 

igive meoreuli aromatebi ;

_ buketi anu mesameuli aromatebi anu SeZenili aromatebi miiReba 

pirveli ori jgufis aromatebis gardaqmniT, an sxva nivTierebebisagan 

daRvinebisas Tu davargebisas muxis kasrebSi.

1.1.4.1. jiSuri aromatebi

axasiaTebs jiSur Rvinos, primer Rvinoebs da saZvelo Rvinosac. es 

surnelovani nivTierebebi SeiZleba imave formiT gadmovides RvinoSi, 

rogorc yurZenSi iyo. SesaZlebelia RvinoSi gadmovides maTi win-

amorbedi, romelic Semdeg gardaiqmneba aromatul nivTierebad. aseTe-

CHAPTER_06.indd   194CHAPTER_06.indd   194 4/16/2004   11:50:19 AM4/16/2004   11:50:19 AM



195Rvino

bia bmuli terpenebi, romlebic RvinoSi ganicdis hidrolizs da iZleva 

surnelovan terpenebs. asevea fenolmJavebi, romlebic safuaris mier 

dekarboqsilaciis Semdeg iZleva aldehidebs, spirtebs, Semdeg eTerebs, 

da romlebic monawileobs Zveli Rvinis buketSi maTTvis damaxasiaTe-

beli Taflis, yvavilebisa da wiTeli xilis tonebiT.

meRvinis mTavari amocanaa :

_ daicvas es nivTierebebi yurZnis krefisa da meqanikuri gada-

muSavebis dros (daJangvis SemcirebiT) ;

_ xeli Seuwyos maT gamowvlilvasa da zogierT SemTxvevaSi gardaqm-

nebs (prefermentuli maceracia TeTr yurZenze, enzimebis damateba) ;

_ SeinarCunos isini daRvinebisas (normaluri temperatura, e. w. aro-

matuli safuvrebi, karbonuli maceracia) da davargebis periodSi (Jang-

badi, SO
2
).

1.1.4.2. duRilis aromatebi

es meoreuli aromatebi warmoiqmneba Saqrebis gardaqmniT an safu-

vris metabolizmis Sedegad.

maT Sorisaa :

_ umaRlesi spirtebi, romelTa warmoqmna Zlieraa damokidebuli 

maduRari garemos kondiciebze da safuvris kulturaze. maTi raode-

noba SeiZleba 80-dan 540 miligramamde iyos litrSi. rodesac alkohol-

uri duRilis dros Saqrebis gardaqmna Cqara mimdinareobs (maRali tem-

peratura, aeracia), umaRlesi spirtebi meti raodenobiT warmoiqmneba. 

maTi 300 mg.l-1-ze maRali Semcveloba uaryofiTad fasdeba degusta-

ciisas. Rvinis arasasurveli safuvrebiTa da baqteriebiT daavadebisas 

warmoiqmneba zadis gamomwvevi umaRlesi spirtebi ;

_ umaRlesi spirtebis eTerebi, rogorc wesi, naklebad surnelovani 

da Zlier hidrolizebuli naerTebia ; am nivTierebebma SeiZleba dadeb-

iTi gavlena iqonios TeTri Rvinis surnelze. zedmeti raodenobiT arc 

maTi arsebobaa sasurveli ;

_ eTileTerebi. safuvris cximovani metabolizmis Sedegad warmoiqm-

neba cximovani mJavebi (membranis SeRwevadobasTan dakavSirebuli da 

eTerogenuli unaris mqone). es cximovani mJavebi qmnis yvavilebisa da 

xilis tonebis mqone eTileTerebs. maTi warmoqmna damokidebulia safu-

vris aqtivobaze.

am sxvadasxva naerTis warmoqmna normis farglebSi unda moxdes :

_ zedmeti raodenobiT duRilis aromatebi amZimebs Rvinos ;

_ mcire raodenobiT Rvinis aromati Txeli da xanmoklea.

aqedan gamomdinare, daRvinebisas mimdinare bioqimiuri gardaqmnebi 

zedmiwevniT unda gakontroldes, raTa ar moxdes :

_ jiSuri aromatebis dakargva ;

_ arasasiamovno gemosa da surnelis gaCena (vegetaciis, amilis, 

mogudulis) ;

_ arasasurveli mikroorganizmebis gamravleba.

duRilis anu meoreuli aromatebi didxans ver Zlebs da Rvinis Senax-

visas swrafad qreba.

1.1.4.3. mesameuli anu SeZenili aromatebi _ buketi

mesameuli aromatebi Zlier mravalferovania, rTuli da sxvadasxva 
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mizezis gamo isini didi xnis ganmavlobaSi yalibdeba, davargebis dros 

haerTan zomieri SexebiT Tu boTlebSi haermiukareblad. warmoiqmneba 

axali tonebi (muxis, cxoveluri...). axali aromatebi xSirad boTlis gax-

snis Semdegac Cndeba ;

_ es aromatebi mxolod davargebis potencialis mqone RvinoebSi 

warmoiqmneba anu sxeulian, xaverdovan da mdidar RvinoebSi ;

_ masSi Sedis ara mxolod surnelovani, aramed sxva naerTebis qimi-

uri gardaqmnis (eTerifikacia, Jangva-aRdgena) produqtebi.

aldehidebs, spirtebsa da bioqimiur eTerebs TiToeuls Tavis wvlili 

Seaqvs Rvinis buketSi.

daZvelebisas eTerebis warmoqmna grZeldeba da maTi saerTo raode-

noba 1 g.l-1-s aRwevs. warmoqmnil eTerebs qimiurs uwodeben zemoT 

xsenebuli eTerebisagan gansasxvaveblad. isini naklebad gamokveTili, 

magram ufro sasiamovno surneliT xasiaTdeba.

muxis kasrebSi namyofi Rvino gamdidrebulia muxis aromatuli niv-

TierebebiT.

1.1.5. eqstraqti

Rvinis eqstraqti warmoadgens misi araaqroladi nivTierebebis masas, 

romlebic aqroladi nivTierebebis aorTqlebis Semdeg izomeba. masSi 

Sedis :

_ Tavisufali mJavebi da maTi marilebi ;

_ taninebi da saferavi nivTierebebi ;

_ peqtinebi ;

_ Saqrebi, Tu duRili bolomde ar dasrulebula ;

_ mineraluri marilebi.

saSualod, erTi litri Rvinis eqstraqti 17-dan 30 gramamdea, magram 

es ricxvi Zlier cvalebadia :

_ yurZnis mixedviT (dampali yurZnidan miRebul RvinoSi igi ufro 

maRalia) ;

_ Rvinis feris mixedviT (wiTeli Rvinis eqstraqti ufro maRalia, 

vidre TeTrisa) ;

_ Rvinis asakis mixedviT : igi icvleba fenoluri naerTebis, Rvinis 

qvis gamoleqvisa da eTanolisa da wylis nawilobrivi aorTqlebis gamo.

rodesac Rvinos alkoholi an wyali emateba, izrdeba misi moculoba, 

xolo eqstraqti mcirdeba. eqstraqtisa da alkoholis fardobis mixed-

viT zogierT SemTxvevaSi SeiZleba falsifikaciis (gazaveba, daspirtva, 

Saqris mimateba) dadgena.

arsebobs :

_ saerTo eqstraqti ; misi gazomvisaTvis saWiroa Rvinis aorTqleba 

imdenad zustad dadgenil pirobebSi, rom meRvineobaSi mas ar iyeneben 

da eqstraqts densimetriiT zomaven ;

_ araaRmdgeneli eqstraqti ; es aris Rvinis saerTo eqstraqts 

gamoklebuli Saqrebis masa ;

_ dayvanili eqstraqti ; warmoadgens Rvinis saerTo eqstraqts 

gamoklebuli 1 g.l-1-ze meti Saqrebis, 1 g.l-1-ze meti kaliumis sul-

fatis, manitolisa (Tu Rvino mas Seicavs) da sxva, RvinoSi damatebuli 

qimiuri naerTebis masas.
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1.1.6. Saqrebi

Saqrebis Semcveloba Rvinis tipis maCvenebelia20. gansazRvrebis 

mixedviT mSrali Rvino maqsimum 4 gram Saqrebs Seicavs litrSi :

naxevrad mSrali Rvino, 4-dan 12 gramamde ;

naxevrad tkbili Rvino, 12-dan 45 gramamde ;

tkbili Rvino, minimum 45 grams.

amisda miuxedavad, mSrali Rvinis damzadebisas meRvine yvelafers 

akeTebs imisaTvis, rom alkoholuri duRili bolomde warimarTos. 

misTvis cnobilia, rom, Tu RvinoSi 2 g.l-1-ze meti dauduRari Saqari 

darCeba, arsebobs Rvinis daavadebis saSiSroeba : duRilis xelaxali 

dawyeba, rZemJava baqteriebiT daavadeba (mwnili gemo), gansakuTrebiT 

ki Tu Rvinom vaSlrZemJavuri duRili unda ganicados.

1.1.7. naxSirorJangi

bioqimiuri gardaqmnebis dasasruls Rvino gajerebulia CO
2
-iT. misi 

raodenoba 2 g.l-1-mdea da droTa ganmavlobaSi klebulobs. kleba miT 

ufro mniSvnelovania, rac metad xdeba Rvinis moZraoba haerTan Sexe-

biT, an misi Senaxva mcire moculobis WurWelSi maRal temperaturaze.

naxSirorJangi moqmedebs gemovnur Tvisebebze. Rvinisa da degusta-

toris mixedviT, misi SegrZnebis zRvaria 0,4-0,6 g.l-1. igi Rvinos matebs 

sixalises, warmoaCens aromatebs, aZlierebs taninebis gemos, amcirebs 

sitkbos SegrZnebas. 1-dan 1,1 g.l-1-mde SeigrZnoba CO
2
-is msubuqi Cxv-

leta enaze. rekomendebulia mcire raodenobiT naxSirorJangis dato-

veba wynar RvinoebSic :

_ 0,2-dan 0,4 g.l-1-mde wiTel RvinoebSi. naxSirorJangi aferxebs 

wiTeli Rvinis davargebas, amitom igi mas naklebad unda Seicavdes ;

_ 0,4-dan 0,7 g.l-1 xandaxan ki 1,1 g.l-1-mde TeTri RvinoSi. aq gasaT-

valiswinebelia is, rom liqiorul RvinoebSi CO
2
-is arseboba duRilTan 

asocirdeba da araa sasurveli.

kanoniT daSvebulia misi damateba RvinoSi. am dros CO
2
-is Semcvelo-

bam damuSavebul RvinoSi 2 g.l-1-s ar unda gadaaWarbos.

cqriala RvinoebSi meoradi duRilis dros boTlSi warmoqmnil nax-

SirorJangs mravali daniSnuleba aqvs :

_ igi anelebs Rvinis daZvelebas ;

_ warmoqmnili wneva agdebs sacobs, iwvevs Rvinis aqafebas, cqrials. 

warmoqmnili qafi Wiqis Sida kedlebze qafis rgols qmnis.

cqrialis sawyisi wertilebi, sinaze, siCqare da simravle, aseve qafis 

rgolis sidide da medegoba cqriala Rvinis xarisxis maCvenebelia.

1.1.8. polisaqaridebi

RvinoSi gvxvdeba tkbilidan gadmosuli peqtinebis narCeni. esenia : 

ramdenime galaqturonis mJava, moklejaWviani rTuli Saqrebi da, Sedar-

ebiT mniSvnelovani raodenobiT II tipis cilovani arabinogalaqturo-

nani.

20 qarTuli kanoniT dadgenili klasifikacia Saqris Semcvelobis mixedviT, ix. Tavi 1 (Saqrebi) (g. s.)
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botritisiani yurZnidan miRebuli Rvino Seicavs neitralur 

peqtinebs _ glukanebs. maTi arseboba RvinoSi ar aris saxarbielo. 

glukanebi iwvevs Rvinis simRvrives da gmanavs filtrebs. igi damcveli 

koloidia, anu xels uSlis Rvinis dawmendas.

RvinoSi aseve moipoveba safuvrebis mier duRilis procesSi Tu 

Semdeg avtolizis Sedegad gamoTavisuflebuli polisaqaridebi. maTi 

raodenoba izrdeba leqze daZvelebisas. esenia manoproteinebi, romle-

bic dadebiT gavlenas axdens Rvinis cilovan da kristalur mdgrado-

baze, aseve Rvinis buketze.

Zvelad fiqrobdnen, rom peqtinebi xaverdovnebasa da sirbiles 

matebda Rvinos. dRes ki Tvlian, rom peqtinebi Rvinis gemovnur Tvise-

bebSi pirdapir ar monawileobs, miuxedavad imisa, rom maTi kondensaciis 

reaqciebi taninebTan arbilebs am ukanasknelTa siZelges.

1.1.9. cilebi

wiTel RvinoSi yurZnis cilebis udidesi nawili gamoleqilia 

taninebTan urTierTqmedebiT. TeTr RvinoebSi isini metadaa warmodge-

nili da simRvrivis saSiSroebas qmnis (ix. Tavi 8).

duRilis msvlelobisas Tu mas Semdeg safuvris mier gamoTavisufle-

buli cilebi yvela RvinoSia warmodgenili da miT metad, rac metxans 

dayovnda leqze Rvino.

1.2. meRvineobis wesebis dacva

damokidebuleba Rvinis zogierT Semadgenel nivTierebebs Soris 

(fardoba, jami) mcired an TiTqmis ar icvleba. aseTebia alkoholi, 

eqstraqti, titruli mJavianoba. gazavebul da daspirtul RvinoebSi es 

maCveneblebi aranormalurad Secvlilia, ris mixedviTac SesaZlebelia 

falsifikaciis dadgena.

dRes RvinoSi Saqris damatebis dadgena xdeba atomur-magnituri 

rezonansis meTodiT.

wyalbadis izotopi _ deuteriumi (D) Sedis rogorc Saqrebis, aseve mcena-

reSi arsebuli wylis SedgenilobaSi. duRilis Semdeg igi RvinoSi xvdeba.

amgvarad, eTanoli SeiZleba warmodgenili iyos Semdegi molekulebis 

saxiT :

CH
2
D-CH

2
OH

CH
3
-CH

2
OD

CH
3
-CHDOH

xolo wyali HOD-s saxiT.

deuteriumis fardoba wyalbadTan (D/H) da maTi molekulebis pro-

porciebi damokidebulia :

_ Saqrisa da wylis mwarmoebeli mcenaris saxeze ;

_ maTi warmoebis adgilis klimatur pirobebze.

TiToeuli molekulis D/H fardoba unda Sedardes imave adgilSi da 

imave jiSisagan miRebuli Sesadarebeli Rvinis parametrebTan. Sedarebis 

safuZvelze dgindeba RvinoSi arayurZniseuli warmoSobis Saqrebisa da 

wylis arseboba.
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1.3. Rvinis fizikuri Tvisebebi

1.3.1. Rvinis xvedriTi wona

Rvinis fardobiTi xvedriTi wona ewodeba misi garkveuli moculo-

bis masis fardobas 20 °C-ze amave moculobisa da temperaturis wylis 

masasTan. misi simboloa d
20/20

.

mSrali Rvinis xvedriTi wona yovelTvis naklebia 1-ze. Rvino wyalze 

ufro msubuqia.

erTi litri Rvinis masa tolia :

wylis masa + eTanolis masa + eqstraqtis masa.

alkoholi wyalze gacilebiT msubuqia, maSin, roca eqstraqti gac-

ilebiT mZimea. narevis xvedriTi wona 0,992-sa da 0,996-s Sorisaa da miT 

naklebia, rac metia alkoholis moculobiTi wili.

1.3.2. gayinvis temperatura

Rvino _4-dan _8 °C-mde iyineba. es damokidebulia Rvinis alkoholi-

anobaze da udris

t  = –
moc. spirtSemcveloba

 °C
2

Rvinis gayinvisas gamoiyineba masSi arsebuli wyali. am Tvisebas iyene-

ben Rvinis siciviT koncentraciis dros.

1.3.3. duRilis temperatura

mocemuli wnevis pirobebSi Rvinis duRilis temperatura miT ufro 

maRalia, rac metia misi alkoholianoba.

76 sm vercxliswylis svetis atmosferul wnevaze :

_ 12 %-iani Rvino duRs 91,3 °C-ze ;

_ 9 %-iani Rvino ki 93 °C-ze.

am Tvisebazea damyarebuli Rvinis moculobiTi spirtSemcvelo-

bis gansazRvra ebuliometriis meTodiT. am meTodis mixedviT izomeba 

Rvinisa da wylis duRilis temperaturebi arsebul atmosferul wne-

vaze. Rvinis alkoholianobas pirdapir naxuloben Sesabamis skalaze.

Rvinis gamoxdiT erTmaneTs scildeba :

• aqroladi nivTierebebi, romlebic Semdegi mimdevrobiT gadadis naxadSi :

_ TavnaxadSi midis eTerebi da aldehidebi ;

_ SuanaxadSi maT mihyveba eTilalkoholi ;

_ bolonaxadSi ki umaRlesi spirtebi, ZmarmJava da sxva nivTierebebi ;

• eqstraqti, romelSic Sedis araaqroladi mJavebi, narCeni Saqrebi, saf-

eravi nivTierebebi da taninebi, azotovani da mineraluri nivTierebebi.

1.4. fizikur-qimiuri cvlilebebi

Rvino warmoadgens siTxes, romelSic uamravi nivTierebaa gaxs-

nili. maTi erTi nawili ionebad disocirebuli an aradisocirebuli 

molekulebis saxiTaa. isini namdvil xsnars Seadgens. meore nawili ki 

koloidebis formiTaa da warmoadgens koloidur xsnars.
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1.4.1. namdvili xsnarebi

siTxeSi zogierTi nivTierebis molekula ixsneba anu qmnis xsnars. am 

molekulaTa zoma naklebia 2. 10-6 mm-ze (anu 2.10-3 μ). isini mikroskopis 

saSualebiTac uxilavia.

araeleqtrolitur xsnarebSi es nivTierebebi aradisocirebuli 

molekulebis formiT aris warmodgenili. aseTebia, magaliTad, Saqrebi, 

eTanoli, gliceroli...

eleqtrolitur xsnarebSi ki es nivTierebebi molekulebis, aseve 

dadebiTi da uaryofiTi ionebis formiT imyofeba. (magaliTad mJavebi, 

mineraluri marilebi). am ionebs Soris gansakuTrebuli mniSvneloba 

aqvs H+ ionebs, radgan maTi koncentracia ganapirobebs garemos mJavi-

anobas. maTi koncentracia gamoisaxeba pH-iT (H+ ionebis koncentraciis 

uaryofiTi logariTmi).

► pH anu realuri mJavianoba
saerTo anu titruli mJavebis garda, romelic mJavebis jams war-

moadgens da gramebSi izomeba, mniSvnelovania am mJavebis siZlieris 

gansazRvrac : es aris Rvinis realuri mJavianoba anu pH, romelic 2,8-sa 

da 3,9-s Soris meryeobs.

RvinomJavaze gadaangariSebiT erTi da imave raodenobis ori 

sxvadasxva mJavas xsnars sxvadasxva siZliere axasiaTebs. anu isini 

sxvadasxva raodenobiT wyalbadionebs gascems. mJava miT ufro Zlieria, 

rac metad disocirdeba igi.

7,5 g.l-1 RvinomJavas xsnaris (anu 4,9 g.l-1 H
2
SO

4-
ze gadaangariSebiT) 

pH 2,19 tolia. maSin, roca 9 g.l-1 koncentraciis vaSlmJavas (imave 4,9 

g.l-1 H
2
SO

4
) xsnarisa ki _ 2,40. e. i. vaSlmJavas mJava Tviseba naklebia.

pH icvleba mJavas bunebis, proporciis da misi neitralizaciis 

xarisxis mixedviT. es ukanaskneli damokidebulia TiToeuli mJava fun-

qciis pK-ze.

gavixsenoT, rom pK warmoadgens pH-is mniSvnelobas, romelzec 

molekulur da ionizebul mdgomareobaSi myofi mJava funqciebis 

raodenoba Tanabaria.

pH-is cneba Zalian mniSvnelovania meRvineobaSi. igi moqmedebs :

_ Rvinis mdgradobaze sxvdasxva daavadebis, rkinis kasis mimarT, 

vaSlrZemJavur duRilze (pH-is maRal mniSvnelobaze vaSlrZemJavuri 

duRili advilad mimdinareobs) ;

_ Rvinis gemovnur Tvisebebze (pH da organuli mJavebi ganapirobebs 

mJave gemos) ;

_ wiTeli Rvinis ferze (dabal pH-ze igi ufro intensiuria) ;

_ SO
2
-is antiseptikur Tvisebebze (dabal pH-ze SO

2
 ufro aqtiuria) ;

_ dawmendaze (dabal pH-ze daweboeba SedarebiT gaZnelebulia).

1.4.2. koloiduri xsnarebi

koloidebi warmoadgens wyalSi Tu sxva gamxsnelebSi suspenziis 

mdgomareobaSi myof nawilakebs, Tavisufali e. w. `zolis~ formiT an 

uZravi e. w. `gelis~formiT. isini damuxtulia dadebiTad an uaryofi-

Tad maTive Tvisebebis da gamxsnelis Tvisebebis mixedviT. es nawilakebi 

SeiZleba iyos micela an makromolekula.
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micelebi xasiaTdeba mcire zomis (mikrometris meaTasedi) Zafise-

bri formiT. igi warmoadgens erTmaneTTan dabalenergiuli fizikuri 

bmebiT dakavSirebul martiv molekulebs. rac naklebia micelas zoma, 

miT metxans rCeba igi suspenziis mdgomareobaSi. Tumca eleqtruli 

muxti, romelic maT stabilurobas ganapirobebs, SeiZleba gaqres. am 

dros adgili aqvs Setivtivebuli nawilakebis SekavSirebas, fifqisebri 

naerTebis warmoqmnas (flokulacia) da, rodesac maTi masa moimatebs, 

maT daleqvas (sedimentacia).

micelebs, romlebic ar miizideba gamxsnelis molekulebis mier ewo-

deba : wylis SemTxvevaSi hidrofobi, xolo sxva gamxsnelebis SemTxvevaSi _ 

liofobi.

makromolekulebs axasiaTebs micelebTan SedarebiT ufro didi 

jaWvi (mikrometris meaTedi). es polimerebi qimiuri, kovalenturi bmiT 

aris Sedgenili. maTi eleqtruli muxti gamowveulia tute an mJava fun-

qciis disociaciiT. es polimerebi advilad ixsneba wyalSi da sxva gamxs-

nelebSi. maT hidrofilebs (wylis SemTxvevaSi), an, ufro zogadad, lio-

filebs uwodeben, Tu axasiaTebs hidrataciis unari. hidrataciis unari 

ganapirobebs maTi suspenziis mdgradobas da piriqiT, dehidratacia 

iwvevs maT flokulaciasa da gamoleqvas.

zogierTi makromolekuluri koloidi gars ekvris micelebs da icavs 

maT muxtis dakargvisa da gamoleqvisagan. amgvar makromolekulebs dam-

cveli koloidebi ewodeba.

► Rvinis dawmenda da stabilizacia
Rvinis simRvrives iwvevs an ukve koloidur mdgomareobaSi myofi 

naerTebi, an naerTebi, romlebic sxvadasxva gardaqmnis Sedegad gadadis 

koloidur mdgomareobaSi.

Rvinis hidrofobi koloidebia RvinomJavas marilebis kristalebi, 

spilenZisa da rkinis Semcveli rTuli naerTebi da fenoluri naerTebi 

(saferavi nivTierebebisa da taninebis zogierTi forma). maT stabilu-

robas xsnarSi ganapirobebs maTi uaryofiTi muxti RvinoSi. kationebis 

gavleniT, an sapirispiro muxtis mqone webos moqmedebiT hidrofobi 

koloidebi am muxts kargavs, rac maT arastabilurobas iwvevs.

Rvinis hidrofili koloidebia cilebi, taninebi, peqtinebi. floku-

laciisaTvis am naerTebma unda dakargos muxti, an ganicados makro-

molekulis dehidratacia, ris Semdegac isini hidrofobebi xdeba. 

uaxloesi gamokvlevebis mixedviT, flokulaciasa da gamoleqvas maTi 

denaturacia ufro unda iwvevdes, vidre dehidratacia.

es Tvisebebia gamoyenebuli Rvinis daweboebis procesebSi, romelTa 

mizanic swored koloidebis mocilebaa. magram Rvinis yvela koloidi 

rodi iTvleba arasasurvelad. magaliTad, safuvris mier gamoTavisu-

flebuli manoproteinebi dadebiT gavlenas axdens cilovan da krista-

lur mdgradobaze, da, SesaZlebelia, Rvinis aromatebis warmoCenazec.

2. Rvinis davargeba da daZveleba

axlad duRildamTavrebuli Rvinis organoleptikuri xarisxi jer 

kidev ar aris bolomde Camoyalibebuli. igi viTardeba : Rvinis feri 

icvleba, surneli da gemo ixveweba. Tumca Rvino nel-nela Zveldeba da 
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garkveuli, met-naklebad xangrZlivi periodis gasvlis Semdeg iRleba 

da kargavs gemovnur xarisxs.

Rvinis xarisxis am cvlilebebis grafikuli gamosaxva nebismieri 

Rvinis SemTxvevaSi erTi formisaa da Seicavs :

_ aRmaval mruds, romelic Rvinis davargebis (an damwifebis) peri-

ods warmoadgens da izrdeba optimaluri xarisxis miRwevamde ;

_ stabiluri Sualeduri mrudi, romelic optimaluri xarisxis 

SenarCunebis periods Seesabameba ;

_ daRmavali mrudi, romelic Rvinis potencialis mixedviT met-nak-

lebad daxrilia da Rvinis organoleptikuri xarisxis klebas aRniSnavs. 

mrudis es nawili daZvelebas Seesabameba.

Rvinis xarisxi

davargeba daZveleba

1 2 3 4 5 6 n n + 1 n + 2 dro (weli)

primeri Rvino

wiTeli maRalxarisxovani Rvino
TeTri maRalxarisxovani Rvino

naxati 33  Rvinis davargebisa da daZvelebis mrudi

termini `daZveleba~ sxvadasxva mniSvnelobiT gamoiyeneba. zogi-

erTebisaTvis igi moicavs davargebis mTlian periods. sxvebisaTvis 

daZveleba mxolod boTlebSi Camosxmis Semdeg iwyeba. am ukanasknel 

SemTxvevaSi ganasxvaveben davargebis periods cisternebSi Tu kasrebSi, 

haerTan SexebiT da daZvelebis periods boTlebSi, haermiukareblad.

rac ar unda erqvas am periods, axalgazrda Rvino boTlebSi Camosx-

mamde saWiroebs davargebas. am periodSi RvinoSi sxvadasxva saxis cvli-

lebebi mimdinareobs :

_ qimiuri reaqciebi : daJangvis, eTerifikaciis, kondensaciisa da 

kopigmentaciis. es reaqciebi boTlebSic grZeldeba ;

_ fizikuri cvlilebebi : gajereba, gamoleqva, aorTqleba, gazis gasvla ;

_ fizikur-qimiuri cvlilebebi : koloidebis flokulacia da sedi-

mentacia, ris Sedegadac Rvino bunebrivad iwmindeba.

specialistma SeiZleba winaswar Seafasos Rvinis momavali ganviTa-

reba, magram misi zusti gansazRvra TiTqmis SeuZlebelia. es damokide-

bulia TviT Rvinis Tvisebebze, misi davargebisa da Camosxmis, aseve boT-

lebis Senaxvis pirobebze. aseve moqmedebs Jangva-aRdgeniTi movlenebi 

da temperaturaTa cvlileba.

meRvineobis bevr regionSi termins ̀ buketi~ davargebisa da daZvelebis 

periodSi SeZenili aromatebisTvis iyeneben. rac ufro Zvelia Rvino, 

miT naklebia masSi pirveladi da meoreuli aromatebi.
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2.1. qimiuri cvlilebebi

2.1.1. Jangbadis roli

Jangbadi udides rols TamaSobs Rvinis davargebaSi. jer kidev pas-

teri werda : `Jangbadi umniSvnelovanesia Rvinis damzadebisas, misi gav-

leniT Zveldeba Rvino, igi cvlis Rvinis simwares da aqrobs arasasia-

movno gemos, is iwvevs aseve leqis gaCenas butebsa da boTlebSi~.

Jangbadi RvinoSi yovelTvis ixsneba. es xdeba sxvadasxva manipula-

ciis dros, rogoricaa leqidan moxsna, gadaReba, boTlebSi Camosxma da 

Sesabamis SemTxvevaSi kasrebSi davargeba.

gaxsnili Jangbadis raodenoba sxvadasxva RvinoSi daaxloebiT erTi 

da igivea. igi SedarebiT metadaa maRalalkoholian RvinoebSi da mcird-

eba temperaturis matebasTan erTad. 7 °C-ze igi daaxloebiT 7 mg.l-1-ia, 

xolo 20 °C-ze daaxloebiT 6 mg.l-1.

gaxsnili Jangbadi swrafad iboWeba Rvinis komponentebis mier, amitom 

Tavisufali saxiT igi ar arsebobs, arc axalgazrda da arc Zvel RvinoSi. 

am naerTebs dRes `peroqsidebs~ uwodeben, radgan maT aqvT unari Seier-

Ton molekuluri Jangbadi. 3 dReSi gaxsnili Jangbadis naxevari ukve dax-

arjulia. igi monawileobs Rvinis davargebis nel da zomier reaqciebSi.

► rH Jangva-aRdgeniTi potenciali
martiv xsnarSi SeiZleba daJanguli da aRdgenili nawilebis propor-

ciis dadgena xsnaris Jangva-aRdgeniTi potencialis gazomviT.

Jangva-aRdgeniTi potenciali gamoisaxeba rH-iT, mas aseve JangviT 

(aRdgeniT) potencials uwodeben da iangariSeba nerstis formuliT :

R = idealuri gazis mudmiva

T = aboluturi temperatura

n = damuxtuli eleqtronebis ricxvi

F = faradeis mudmiva

igi gamoisaxeba voltebSi, radgan izomeba potencialTa sxvaoba.

E
0
 warmoadgens normalur Jangva-aRdgeniT potencials. igi See-

sabameba iseTi xsnaris potencials, sadac daJanguli da aRdgenili 

nawilebi ekvivalenturia.

rH-is mniSvneloba damokidebulia aeraciis momentidan Catarebuli 

gazomvis momentamde gasul droze. Jangbadis monawileoba Jangva-aRdge-

niT jaWvur reaqciebSi yovelTvis dawyvilebulia protonebis dakargv-

asTan aRdgenili nawilebidan. amis gamo saWiroa koreqtivebis Setana 

rH-is formulaSi pH-isa da aRdgenil nawilebTan gacvlili protonebis 

m ricxvis gaTvaliswinebiT.

miiReba Semdegi formula :
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RvinoSi rH-is gasazomad saWiroa Sesabamisi aparati, romlis gamzomi 

da Sesadarebeli eleqtrodebi gaerTianebulia erT kombinirebul 

eleqtrodSi. rH-is mixedviT SeiZleba Jangbadis moxmarebis siCqaris 

gaTvla RvinoSi da Jangva-aRdgeniT reaqciebSi zogierTi misi kompo-

nentis rolis dadgena.

rH-is mniSvneloba milivoltebSi SeiZleba iyos :

_ 350-dan 500-mde haerTan SexebaSi myof RvinoebSi ;

_ 100-dan 150-mde haermiukarebel RvinoebSi.

2.1.2. qimiuri reaqciebi

cnobilia davargebis periodis gavlena wiTeli Rvinis fenolur 

naerTebze. is iwvevs maTi siZelgis Semcirebas, feris zrdasa da Sefer-

vis tonis cvlilebas, romelic ufro muqi xdeba ; Rvinis gemo ixveweba. 

Zlieri aeraciis SemTxvevaSi aromatuli TvalsazrisiT Rvino Raribdeba 

da nel-nela agurisfers iRebs. es gamowveulia taninebisa da saferavi 

nivTierebebis daJangviT.

TeTri Rvino Ria yviTel Sefervas iRebs ; jiSuri aromatebi iJangeba da 

qreba ; masTan erTad iJangeba eTanoli, romelic eTanalad gardaiqmneba.

  CH
3
CH

2
OH + 1/2 O

2  
→     CH

3
CHO + H

2
O

  eTanoli  eTanali

didi raodenobiT eTanalis warmoqmna maderizaciis tonebis warmoqm-

nas ganapirobebs, am movlenas maderizacia ewodeba. igi sasurvelia zogi-

erTi Rvinis (Juras yviTeli Rvino, xeresi, tokai, porto...) davargebisas.

RvinoSi mimdinare cvlilebebi rTul reaqciebs ukavSirdeba, romle-

bic Rvinis uamrav nivTierebas moicavs. peroqsidebisagan gaTavisufle-

buli da Jangva-aRdgeniT reaqciebSi Cabmuli Jangbadi RvinoSi aRar 

ixsneba. anu mimdinare gardaqmnebi damokidebulia aeraciis sixSiresa 

da intensivobaze. reaqciebis siCqaresa da mimarTulebas gansazRvravs 

Rvinis kondiciebi, romlis ganviTareba SeiZleba JangviTi reaqciebis an 

sxva mimarTulebiT wavides :

_ zogierTi naerTi akatalizebs JangviT reaqciebs. spilenZisa da 

rkinis ionebis roli am mxriv didi xania cnobilia ;

_ sxva e. w. `antioqsidanti~ naerTebi sxva naerTebze swrafad iJangeba 

da amgvarad icavs maT daJangvisagan. eseTebia magaliTad procianidinebi 

da kateqinebi, romlebic advilad gascems protons anu iJangeba. amgvarad 

igi icavs, an yovel SemTxvevaSi, agvianebs sxva naerTebis daJangvas.

meRvineobaSi daSvebulia antioqsidantebis gamoyeneba, rogorebicaa 

askorbinmJava da gogirdis dioqsidi. wiTel RvinoebSi SO
2
 naklebad 

amJRavnebs am Tvisebas, radgan misi antioqsidanturi unari naklebia 

taninebis amave unarze.

JangviTi reaqciebis SeCereba sxvadasxva mizeziT SeiZleba moxdes. 

ase magaliTad, kvercetini boWavs metalebis kationebs, romlebic am 

reaqciebs akatalizebs anu xels uSlis maT :

_ daJangvis Sedegad warmoqmnili zogierTi naerTi axal reaqciebs 

axdens. magaliTad, eTanali monawileobs antocianebisa da taninebis 

kondensaciis reaqciebSi, ris Sedegadac wiTeli Rvinis feri ufro icv-

leba da ufro stabiluri xdeba.
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sxva, swrafi daJangvisagan daculi naerTebi Rvinis davargebis danarCen 

reaqciebSi monawileobs, rogorebicaa polimerizacia, kopigmentacia...

Tu Jangbadis gamozomili moqmedeba aucilebelia Rvinis davargebi-

saTvis, intensiuri da Zlieri aeracia uaryofiTad moqmedebs mis 

xarisxze, gansakuTrebiT maSin, Tu igi mdidaria rkiniT.

sufTa RvinomJavas xsnaris daJangva SeuZlebelia, magram sakmarisia 

masSi rkinis an spilenZis umniSvnelo raodenobiT Setana, rom daiwyeba 

reaqciebis mTeli jaWvi :

1. COOH (CHOH)
2
 COOH + 1/2 O

2
 → COOH CO CHOH COOH + H

2
O

 RvinomJava

2. COOH CO CHOH COOH + 1/2 O
2
 → COOH (CO)

2
 COOH + H

2
O

 dioqsimaleinmJava dioqsiRvinomJava

amis Semdgom reaqciebi isev grZeldeba RvinomJavas molekulasa da 

dioqsiRvinomJavas molekulas Soris, romelsac aseve diketoqarvam-

Javac ewodeba.

COOH (CHOH)
2
 COOH + COOH (CO)

2
 COOH → 2 COOH CO CHOH COOH

RvinomJava dioqsiRvinomJava dioqsimaleinmJava

warmoqmnil dioqsimaleinmJavas (dioqsifumarmJavas) didi mniSvn-

eloba aqvs Rvinis buketis CamoyalibebaSi. magram igi ketonis funqcias 

Seicavs, anu advilad iJangeba da qreba Rvinis Zlieri aeraciis dros. 

Zlieri daJangviT igi warmoqmnis mJaunmJavas (COOH-COOH).

amitomaa, rom didi xnis gaxsnil boTlSi Rvino kargavs aromatebs, 

bukets.

► antocianebi taninebTan mniSvnelovani reaqciebis garda moq-

medebs Rvinis mJavasTanac. miRebuli kompleqsuri naerTebi gamoileqeba 

Rvinis qvasTan erTad. cilebTan da polisaqaridebTan erTad warmoqm-

nian amorful Tu kristalur Seferil leqs, romelsac vxvdebiT Rvinis 

daZvelebisas kasrebSi Tu boTlebSi.

► eTerifikaciis reaqciebi Senaxva-davargebis periodis bolosken 

mimdinareobs. Rvinis ZiriTadi araaqroladi mJavebis mJava Tu neitral-

uri eTerebi, rogorc wesi, ar monawileobs Rvinis buketSi. surnelova-

nia mxolod mqrolavi mJavebis eTerebi, magaliTad eTilacetati, Tumca 

misi arseboba ar aris yovelTvis saxarbielo.

2.2. fizikuri cvlilebebi

2.2.1. kaliumis bitartratis gamoleqva

axalgazrda RvinoebSi zamTris moqmedebiT xdeba RvinomJavas mari-

lebis kristalebis gamoleqva. es mikroskopuli mZime kristalebi Wur-

Wlis Zirsa da kedlebze ileqeba.

maTi RvinoSi xsnadoba miT ufro maRalia rac :

_ maRalia temperatura ;

_ naklebi alkoholia garemoSi ;

_ pH-is mniSvneloba axlosaa 3,5-Tan.

amitomaa RvinomJavas marilebi naklebi RvinoSi, vidre tkbilSi.

Rvinis qvis gamoleqva amcirebs Rvinis saerTo mJavianobas, cvlis mis gam-
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Zleobas baqteriebis mimarT da, rac mTavaria, mis organoleptikur Tvise-

bebs ; zamTargadatanili Rvino naklebi mJavianobis SegrZnebas tovebs.

2.2.2. alkoholisa da mqrolavi nivTierebebis 

aorTqleba

kasrebSi Senaxuli Rvino aorTqlebis gamo kargavs alkoholis nawils. 

es danakargi daaxloebiT 0,2-0,3 %-ia weliwadSi.

2.3. Rvinis davargebaze moqmedi faqtorebi

Rvinis davargeba damokidebulia ara marto Rvinis Sedgenilobaze, 

aramed masze moqmed gare faqtorebze, romlebic RvinoSi Jangbadis gax-

snas ganapirobebs. esenia :

_ WurWlis tipi : Rvino nebismieri saxis WurWelSi vargdeba, Tu mas 

zomierad miewodeba Jangbadi, magaliTad, leqidan moxsnis an gadaRebis 

dros. Tumca saZvelo RvinisaTvis saukeTesoa xis WurWeli, sadac 

kedlebis gavliT, marTalia mcire raodenobiT, magram regularulad 

miewodeba saWiro Jangbadi ;

_ temperaturaTa cvlileba : dabal temperaturaze izrdeba Jangba-

dis xsnadoba RvinoSi, maRal temperaturebze ki Cqardeba JangviTi da 

eTerifikaciis reaqciebi ;

_ Rvinis oqsigenacia : es meTodi mdgomareobs RvinoSi Jangbadis 

gazis saxiT damatebaSi. damatebuli gazis raodenoba da sixSire regu-

lirdeba avtomaturad, programis cvlilebiT. amisaTvis winaswar unda 

iyos cnobili RvinoSi Jangbadis moTxovnileba da gaTvaliswinebuli 

masSi ukve gaxsnili Jangbadis raodenoba. xSirad meRvine irCevs imave 

dozebsa da sixSires, rasac adgili aqvs Rvinis kasrebSi davargebisas, 

anu Jangbadis miwodebas mcire raodenobebiT da mudmivad. oqsigenacia 

SesaZlebelia wiTeli Rvinis leqze davargebisas kasrebSi.

Rvinis davargeba nebismier SemTxvevaSi moiTxovs garkveul dros, 

romlis xangrZlivoba damokidebulia Rvinoze da misi mosavlis welze. 

es ki mraval ekonomikur Tu teqnikur problemasTanaa dakavSirebuli. 

aseTebia gaCerebuli mniSvnelovani kapitali, umoqmedo xelsawyoebi da 

aparatura, didi raodenobiT danakargi, Sesanaxi WurWlis problema... 

amitom SeimuSaves xelovnuri meTodebi, romlebic aCqarebs Rvinis 

daZvelebis process.

es meTodebi ar iZleva iseTive karg Sedegebs, rogorc klasikuri, bune-

brivi meTodi da mxolod ukidures SemTxvevebSi gamoiyeneba. isini uxeSad 

da Zlier moqmedebs Rvinis Semadgenel nivTierebebze. es meTodebia :

_ Rvinis SenjRreva : adre am faqtors did mniSvnelobas aniWebdnen. 

mas adgili aqvs Rvinis xangrZlivi da naklebad komfortuli transpor-

tirebis dros. SenjRreviT Rvino mdidrdeba JangbadiT da cvalebadia 

temperaturac ;

_ maRali da dabali temperaturebis monacvleoba : dabal temper-

aturaze izrdeba Jangbadis gaxsna RvinoSi, xolo maRalze JangviTi 

reaqciebi. maTi monacvleoba ki aCqarebs Rvinis daZvelebas ;

_ Rvinis oqsigenacia : gamoiyeneba temperaturaTa monacvleobasTan 

da xandaxan SenjRrevasTan erTad ;

_ aseve SesaZlebelia damuSaveba gamosxivebiT, ultrabgerebiT da a.S.
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Rvinis damuSaveba

1. Rvinis davargeba

alkoholuri duRilis dasasruls Rvino mRvriea. igi suspenziis saxiT 

Seicavs myar nawilakebs (klertis, kanis, wipwis... namcecebs), koloidur 

nivTierebebs, safuvrebs, met-naklebad xsnad marilebs (kaliumis bitar-

trati), romlebic ar daleqila naxSirorJangis gazis gamo. maTi nawili 

duRilis damTavrebidan maleve gamoileqeba.

leqis datovebam RvinosTan SexebaSi SeiZleba arasasurveli movle-

nebi gamoiwvios :

_ leqi met-naklebad Seicavs daavadebebis gamomwvev mikroorga-

nizmebs ;

_ igi SeiZleba Tavidan gadavides suspenziaSi da Rvino aamRvrios ;

_ zogierTi maTi Semadgeneli nivTiereba SeiZleba xelaxla gaixsnas 

RvinoSi, magaliTad, RvinomJavas marilebi Rvinis gaTbobisas ;

_ leqSi mimdinareobs sxvadasxva, gansakuTrebiT, aRdgeniTi 

reaqciebi, rac arasasiamovno sunis mqone gogirdis Semcveli naerTebis 

warmoqmnas ganapirobebs (nivris, moxarSuli kombostos, laye kvercxis) 

miuxedavad imisa, rom leqs aqvs unari SeboWos Tiolebi da H
2
S.

narevis simRvrivis Sefaseba SesaZlebelia gazomviT. gazomva Sesa-

Zlebelia TvaliT, an, ufro zusti pasuxis misaRebad, sinaTlis sxivis 

absorbciis gazomviT gansazRvruli sisqis nimuSis gadakveTisas.

simRvrivis TvaliT Sesafaseblad sxvadasxva meTodi arsebobs, magram 

gacilebiT zust Sedegebs iZleva gazomva nefelometriT.

simRvrivis sazomi erTeulia NTU (simRvrivis nefelometruli 

erTeuli).

yurZnis tkbilis simRvrive 2000-dan 4000 NTU-mdea. dawmendili 

tkbili 200 NTU-mde Camodis. TeTri mza Rvino boTlebSi Camosxmamde 1,1 

NTU-ze naklebi unda iyos, xolo wiTeli _ 2 NTU-ze naklebi.

simRvrivis sawinaaRmdego Sefasebaa gamWvirvaloba anu simRvri-

vis ararseboba. misi dadgena xdeba TvaliT, gansazRvruli simRvrivis 

xsnarebTan SedarebiT. Sesadarebeli xsnarebis gamas amzadeben silika-

tis gelisagan (kizelsoli).
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dawmendil Rvinos umateben silikatis gels :

 1 mg.l-1 ankara

 1,2_3,5 mg.l-1 kriala

 3,5_7 mg.l-1 naTeli

 7_15 mg.l-1 Seburuli

 15_40 mg.l-1 SemRvreuli

 40 mg.l-1-ze meti mRvrie

► gamWvirvalobis gazomvisas ar SeiZleba xsnarebis gazaveba. sim-

Rvrive ar aris nawilakebis koncentraciis proporciuli.

bunebrivi dawmendis dros ileqeba (sedimentacia) suspenziaSi myofi 

nawilakebi. dawmendas mosdevs leqidan moxsna. xSirad saWiroa bune-

brivi dawmendis gaumjobeseba xelovnuri dawmendiT. am dros Rvinos 

scildeba simRvrivis gamomwvevi nawilakebic da is naerTebic, romleb-

mac SemdgomSi SeiZleba gamoiwvios simRvrive.

Rvinis Sedgenilobis Seswavlisas xazi gaesva RvinoSi arsebul 

naerTebs, romlebmac SeiZleba ganicados flokulacia da Semdeg 

gamoileqos. suspenziaSi myofi es koloiduri naerTebi imdenad mcirea, 

rom mikroskopiTac ar Cans, magram mainc moqmedebs Rvinis simRvriveze, 

rasac ganapirobebs maTi :

_ arseboba ;

_ gaumWvirvaloba, xandaxan Seferilobac ;

_ refraqciis (sxivis gardatexis) maCvenebeli ;

_ sinaTlis difuziis (gaSlis) unari (cindalis efeqti).

xelovnuri dawmenda niSnavs im koloidebis flokulaciasa da 

gamoleqvas, romlebmac SeiZleba SemdgomSi simRvrive gamoiwvios. anu 

Rvino ara marto iwmindeba, aramed mdgraddeba kidevac. xelovnuri daw-

menda SesaZlebelia daweboebiT, aseve fizikuri meTodebiT : filtra-

ciiTa da centrifugirebiT.

1.1. leqidan moxsna _ gadaReba

leqidan moxsnisas erTmaneTs scildeba dawmendili Rvino da cis-

ternebisa Tu kasrebis Zirze daleqili masa (Txle).

suspenziis mdgomareobaSi myofi nawilakebis sedimentacia emor-

Cileba stokis kanons :

V  _ gamoleqvis siCqare

r  _ nawilakis radiusi

D  _ nawilakis simkvrive

v  _ garemos (Rvinis) siblante

d  _ garemos (Rvinis) simkvrive

RvinoSi myof nawilakebze moqmedebs :

_ brounis moZraobebiT gamowveuli difuziis Zala ;

_ mizidvisa Tu ganzidvis eleqtruli Zalebi ;

_ WurWlis sxvadasxva wertilis temperaturaTa sxvaobiT gamowveuli 

konveqciuri Zalebi.
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gamoleqvaze aseve moqmedebs Rvinis qimiuri Sedgeniloba, kerZod 

Saqris Semcveloba, alkoholianoba da pH, romlebic cvlis nawilakebis 

siCqaresa da eleqtrul muxts. aseve, damcveli koloidebis arseboba 

RvinoSi xels uSlis Rvinis dawmendas.

leqis dajdoma ucbad ar xdeba. igi damokidebulia nawilakebis 

zomasa da masaze, Rvinis Tvisebebze da WurWlis formaze (cisternis 

simaRle da tipi).

1.1.1. leqidan gadaRebis sixSire

SedarebiT xSir gadaRebas saWiroebs wiTeli da inertul WurWelSi 

Senaxuli TeTri Rvino.

kasrebSi myof wiTel Rvinoze pirvel weliwads xorcieldeba :

_ pirveli moxsna leqidan. igi vaSlrZemJavuri duRilis Semdeg sak-

maod swrafad (15 dRe _ 3 kvira) xorcieldeba. misi mizania warmoqmnili 

CO
2
-is gasvlisTanave moscildes Rvinos mZime leqi ;

_ leqidan meore gadaReba daaxloebiT saSobaod xorcieldeba, maSin, 

rodesac zamTris sicivis gavleniT ukve gamokristalda Rvinis qva ;

_ mesame gadaReba xdeba gazafxulis dasawyisSi (marti, aprili) ;

_ xandaxan xorcieldeba meoTxe gadaReba zafxulis maRali sicxee-

bis dadgomamde (ivnisi, ivlisi).

leqidan naadrevi moxsna gansakuTrebiT aucilebelia daavadebuli 

yurZnidan miRebuli RvinisaTvis, raTa swrafad moscildes mas daavade-

bebis gamomwvevi mikroorganizmebi da kanis nawilebi.

meore wels Rvino gadaaqvT erTxel an orjer.

1.1.2. gadaRebis meTodebi

gadaReba xorcieldeba an ganiavebiT, an piriqiT, haermiukareblad.

1.1.2.1. gadaReba ganiavebiT

ganiavebiT ZiriTadad wiTeli Rvino gadaaqvT. am dros Rvino mdi-

drdeba JangbadiT, magram misi raodenoba sxvadasxvagvaria, imisda mixed-

viT, Tu rogor moxda gadaReba :

_ cisternidan cisternaSi ;

_ kasridan kasrSi Serevis gareSe ;

_ kasridan cisternaSi, mxolod erTi da imave partiis Rvino. es 

operacia aadvilebs Rvinis gaerTgvarovnebas (egalizacia) da SO
2
-is 

dozis dazustebas RvinoSi ;

aeracias sami mizani aqvs :

_ acilebs CO
2
-s da, saWiroebis SemTxvevaSi, H

2
S-is arasasurvel 

gemos ;

_ aZlierebs mcired polimerizebuli taninebisa da antocianebis 

SeerTebis reaqciebs eTanalis xidiT da amgvarad, amdgradebs fers 

axalgazrda wiTel RvinoSi.

rogorc wesi, pirveli gadaReba yovelTvis ganiavebiT xorcieldeba.

praqtikaSi, aeraciiT gadaRebisaTvis dawmendili Rvino cisternidan 

jer rofSi isxmeba gaCqefebiT, aqedan ki saboloo WurWelSi itumbeba. 

gaCqefebis gazrdiT SeiZleba aeraciis gazrda.

Jangbadis Setana RvinoSi gadaRebis gareSec SeiZleba ganxorcieldes.
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1.1.2.2. gadaReba haermiukareblad

zogierTi Rvino haerTan SexebiT SeiZleba aiWras. daZvelebuli 

RvinoebisaTvis ki JangbadiT Zlier gamdidreba ar aris sasurveli. am 

SemTxvevebSi Rvino haermiukareblad gadaiReba.

gadaiReba haerTan Sexebis gareSe xorcieldeba :

_ gravitaciiT : Slangi uerTdeba sxvadasxva doneze mdebare savse da 

cariel WurWels ;

_ kompresoriT Seqmnili wneviT an tumbos saSualebiT, rodesac 

orive WurWeli erT doneze mdebareobs.

tumbo

gadaRebuli
Rvino

gadasaRebi
Rvino

leqi

gadaReba ganiavebiT

tumbo

gadaReba haermiukareblad

naxati 34  gadaRebis sxvadasxva meTodi

gadaRebis dawyebamde saWiroa sxvadasxva faqtoris gaTvaliswineba :

_ gadaRebis dro : gadaReba mSral, naTel amindSi unda moxdes, anu 

maSin, rodesac atmosferuli wneva maRalia. es gansakuTrebiT exeba 

CO
2
-is Semcvel Rvinos. winaaRmdeg SemTxvevaSi, gazi metad gamoiyofa, 

rac leqs amRvrevs da dawmenda optimaluri ar iqneba ;

_ Rvinis misaRebi WurWlis gamzadeba : kasrebi kargad unda gairecxos, 

Semdeg exrColos gogirdi (3 g gogirdi 100 litrze). zogjer, ramdenime 

saaTi daxurulad datovebis Semdeg maT xsnian da kargad aniaveben. cis-

ternebi unda gairecxos da Cautardes dezinfeqcia ;

_ Rvinis analizi : aeraciiT pirveli gadaRebis win sasurvelia Rvinos 

Cautardes haerze mdgradobis testi, raTa ar moxdes Rvinis kasi.

Rvinis Senaxvisas Tavisufali SO
2
-is raodenoba miT ufro Cqara 
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mcirdeba, rac naklebia WurWlis tevadoba. misi normaluri SenaxvisaT-

vis ki aucilebelia Tavisufali SO
2
-is gansazRvruli raodenoba. amitom 

Rvinis gadaRebisas sasurvelia gaizomos misi Semcveloba da saWiro Sem-

TxvevaSi dazustdes igi.

dabali pH-is RvinoebisaTvis gogirdis dioqsidis raodenoba Sei-

Zleba Semcirdes. gavixsenoT isic, rom SO
2
-is damatebisas Tavisufal 

mdgomareobaSi mxolod misi 2/3 rCeba.

RvinoSi mimdinare cvlilebebis kontroli xorcieldeba degusta-

ciiT da mqrolavi mJavebis Semcvelobis gazomviT.

Rvinis ganiavebiT gadaRebisas 20 °C-ze igi 6 mg.l-1 JangbadiT mdi-

drdeba, haermiukareblad gadaRebisas es ricxvi orjer naklebia, cis-

ternidan cisternaSi gadatanisas ki ufro naklebi.

1.2. WurWlis Sevseba

Rvinis Senaxvisas misi moculoba sxvadasxva mizeziT klebulobs :

_ Rvinis SekumSvis gamo misi temperaturis Semcirebisas duRilis 

Semdeg ;

_ Rvinis aSrobis gamo kasris kedlebsa da forebSi gavliT ;

_ CO
2
-is dakargvis gamo.

WurWelSi Cndeba sicariele, sadac Rvino met-naklebad SexebaSia 

haerTan da Cndeba ZmarmJava baqteriebis gaCenis saSiSroeba. amitom 

saWiroa am sicarielis Sevseba imave saxis RviniT. savse WurWelSi haer-

Tan SexebaSi myofi Rvinis zedapiri minimaluria.

aSrobis gamo Rvinis danakargebis raodenobaze moqmedebs sardafis 

temperatura da tenianoba.

1.2.1. WurWlis Sevseba praqtikaSi

am operaciis dros mniSvnelovania ara marto WurWlis Sevseba, aramed 

Tavis kargad dacobac, raTa Semcirdes aSrobis danakargebi.

SpuntiT maRla dalagebul kasrebSi da Rvinis davargebis dasawyisSi 

Sevseba yovelkvireulad xdeba, Semdeg yovel 15 dReSi erTxel.

Tavis hermetuli dacoba orgvarad SeiZleba :

_ aSrobis danakargebis Sesamcireblad _ kasrebs ukeTdeba xis sacobi, 

romlis qveS datanebulia naqsovi an lateqsis naWeri ;

_ haerTan Sexebis SesazRudad _ Rvinis davargeba kasrebSi SpuntiT 

gverdze zRudavs haerTan Sexebas, amave dros amcirebs danakargs da ar 

saWiroebs xSir Sevsebas.

Rvino cisternebSic saWiroebs Sevsebas. aq SesaZlebelia Sevsebis 

avtomatizeba an am operaciis Catareba kviraSi erTxel.

1.2.2. Sevsebis Semcvleli meTodebi

WurWlis Sevseba sakmaod xangrZlivi da Zvirad Rirebuli operaciaa. 

misi Secvla SesaZlebelia motivtivequdiani cisternebis gamoyenebiT. 

am cisternis quds (Tavs) Semortymuli aqvs gasaberi rgoli, romelic 

cisternis kedels awveba da hermetulobas qmnis.

aseve, SesaZlebelia Rvinis Senaxva inertuli airis baliSis qveS. 

Rvinis zedapirze qmnian iseTi airis baliSs, romelic Rvinoze ar moq-

medebs. haeris ararseboba ki Rvinis normaluri Senaxvis saSualebas 
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iZleva. airebidan yvela metad azoti gamoiyeneba. Tumca misi uaryofiTi 

mxarea mciredi xsnadoba RvinoSi da Rvinidan CO
2
-is gamodevna. es 

Rvinis xarisxze ar moqmedebs, magram SeiZleba misi Secvla azotisa da 

naxSirorJangis nareviT.

mxolod naxSirorJangis gamoyeneba ar aris rekomendebuli, radgan 

igi RvinoSi ixsneba. 0,7 g.l-1 raodenobaze zeviT CO
2
 SeigrZnoba degus-

taciis dros, amitom umjobesia misi azotTan Sereva. Serevis dozebi 

Sesaswavlia. Sereva SesaZlebelia moxdes detanderSi, an SeZenili iqnes 

baloni ukve Sereuli gaziT.

inertuli airis gamoyeneba SesaZlebelia mxolod hermetul Wur-

Welze.

mniSvnelovania airis swori SeSveba siTxis zedapirze. savse WurWelSi 

mas zemodan uberaven. cariel WurWelSi uSveben cisternis miculobaze 

3-jer met gazs, an cisternas avseben wyliT da airs uSveben TandaTano-

biT, misi daclis paralelurad.

arsebobs airebis dezoqsigenatori (Jangbadis mosacilebeli) apa-

ratebi. maTi gamoyeneba daSvebulia, magram maT ar unda gaamdidron 

Rvino toqsikuri da akrZaluli nivTierebebiT.

1.3. sulfitacia

gogirdis dioqsidis gamoyeneba daRvinebis procesSi ukve vnaxeT me-4 

TavSi.

1.3.1. SO2-s formebi RvinoSi

tkbilsa da RvinoSi damatebuli SO
2
-s saerTo SO

2
 ewodeba. igi 

Sedgeba ori formisagan :

_ Tavisufali SO
2
 ;

_ bmuli (kombinirebuli) SO
2
.

1.3.1.1. Tavisufali SO2
gogirdis dioqsidi xsnarSi iZleva gogirdovan mJavas (H

2
SO

3
) :

SO
2
 + H

2
O → H

2
SO

3

H
2
SO

3
 orfuZiani mJavaa. misma molekulam SeiZleba ganicados diso-

ciacia :

H
2
SO

3
 ↔ HSO

3
- + H+

HSO
3
- ↔ SO

3
-- + H+

Tumca gogirdovani mJavas disociacia damokidebulia misi mJava fun-

qciebis pK-ze xsnaris pH-Tan mimarTebaSi :

_ pirveli mJava funqciis pK tolia 1,8-isa anu H
2
SO

3
-is nawili diso-

cirebulia HSO
3
--is da H+-is ionebad ;

_ meore mJava funqciis pK ki 6,9-is tolia anu HSO
3
- mJavas disocia-

cia SeuZlebelia. aqedan gamomdinare, RvinoSi ar arsebobs gogirdovani 

mJavas neitraluri marilebi _ neitraluri sulfatebi.

anu RvinoSi myardeba wonasworoba Semdeg formebs Soris :

_ H
2
SO

3
, romelic SO

2
 + H

2
O-s warmoadgens (mas meRvineobaSi xSirad 

`aqtiur SO
2
-s~ uwodeben) ;

_ ioni bisulfiti HSO
3
- ;

_ ioni H+.
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Tavisufali SO
2
 am ori formisagan (H

2
SO

3
 da HSO

3
-) Sedgeba.

rogorc ukve vTqviT, maTi proporciebi damokidebulia Rvinis 

pH-ze.

rac ufro dabalia Rvinis pH, miT metia molekuluri H
2
SO

3
, anu 

SO
2
-is aqtiuri forma.

pH 3,8-sa da pH 2,8-s Soris molekuluri H
2
SO

3
-is proporcia 10-jer 

izrdeba. Tu 20 °C temperaturis da 2,8 pH-is mqone wyalsxsnarSi igi 

Seadgens 10 %-s, xolo HSO
3
- 90 %-s, pH 3,8-ze molekuluri H

2
SO

3
 Sead-

gens mxolod 1 %-s, xolo bisulfiti 99 %-s. es mniSvnelovania, radgan 

gogirdis dioqsidis yvela Tvisebas mxolod molekuluri forma atarebs 

(is yvelaze Zliermoqmedia), amitomac ewodeba mas aqtiuri SO
2
.

laboratoriuli analizis Sedegad gogirdis dioqsidis 100 mg.l-1 

wyalsxsnarSi miiRes :

 pH H
2
SO

3
 (mg.l-1) HSO

3
- (mg.l-1)

 2,8 9,3 90,7

 3,0 5,9 94,1

 3,2 3,7 96,3

 3,4 2,3 97,7

 3,6 1,5 98,5

 3,8 1,0 99

gasaTvaliswinebelia agreTve pK-s damokidebuleba temperaturasa 

da eTanolis Semcvelobaze. maT momatebasTan erTad izrdeba moleku-

luri SO
2
-is proporciac.

1.3.1.2. bmuli SO2
gogirdovani mJavas mJava marilebi (bisulfitebi) uerTdeba karbo-

nil jgufis (aldehidi an ketoni) mqone naerTebs. am reaqciis Sedegad 

miiReba `bmuli SO
2
~.

es reaqcia qimiur wonasworobaSia. reaqciis wonasworobis mudmiva α 

uCvenebs sxvadasxva formis proporciasa da bmis stabilurobas. bmebi 

tkbilsa da yurZenSi ZiriTadad heqsozebTan da eTanalTan xorcield-

eba.

reaqcia

rac naklebia mudmiva, miT ufro metia bmebis raodenoba. eTanalis 

SemTxvevaSi wonasworobis mudmiva naklebia 0,003X10-3-ze. aqedan gamom-

dinare, wonasworoba 99 %-iT gadmoxrilia bmis mxares da SeiZleba 

iTqvas, rom SO
2
-is bmuli forma ar daiSleba. am SemTxvevaSi bmas sta-

bilurs uwodeben. gavixsenoT, rom eTanali warmoiqmneba alkoholuri 

duRilis da aseve eTanolis daJangvis dros Rvinis davargebisas.

da piriqiT, rac metia wonasworobis mudmiva, miT naklebia bmebis 

mniSvneloba, anu wonasworoba gadmoxrilia Tavisufali SO
2
-is mxares. 

am SemTxvevaSi bmas arastabilurs uwodeben. xandaxan es bma imdenad 

arastabiluria, rom zogierTi mkvlevari mas saerTod ugulebelyofs. 
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aseTia, magaliTad, SO
2
-is bma glukozasTan.

Tavisufali da bmuli gogirdis dioqsidis wonasworoba davargebi-

sas SeiZleba gadaixaros temperaturis matebis an SO
2
-is daJangvis gav-

leniT. amitom aucilebelia Tavisufali SO
2
-is raodenobis perioduli 

kontroli, romelic JangviTi reaqciebis dros da Rvinis gacivebisas 

klebulobs. kontroli saWiroa :

_ sulfitaciis momentidan erTi kviris gasvlis Semdeg _ keTdeba 

Tavisufali SO
2
-is analizi da saWiroebis SemTxvevaSi zustdeba doza ;

_ davargebis mTeli periodis ganmavlobaSi : analizebi miT ufro 

xSiria, rac metia maRali temperaturebis zemoqmedeba Rvinoze.

Rvinis Semadgeneli zogierTi naerTi metad boWavs gogirdis dioq-

sids. esenia :

_ Saqrebis gardaqmnis produqtebi (keto-5-fruqtoza, aseve gluko-

nis mJava) ;

_ naklebad Seswavlili orkarboniliani naerTebi (gluoqsali da 

hidroqsi-propandiali), romelTa Semcveloba matulobs Botrytis cine-
reasa-sa da ZmarmJava baqteriebis ganviTarebisas yurZenze ;

_ ketonmJavebi (piroyurZenmJava da ketoglutarmJava). es nivTiere-

bebi warmoiqmneba alkoholuri duRilis dros.

aRsaniSnavia, rom Tavisufali antocianebisa da SO
2
-is bma axalgaz-

rda wiTel RvinoSi amcirebs mis Sefervas, magram es procesi Seqceva-

dia.

sulfitaciis dros Znelia bmuli SO
2
-is proporciis winaswari 

gansazRvra.

1.3.2. SO2-is Tvisebebi

RvinoSi SO
2
-s igive Tvisebebi axasiaTebs, rac daRvinebisas. esenia :

_ antimikrobuli anu antiseptikuri moqmedeba. mcire dozebiT SO
2
 

xels uSlis baqteriebisa da safuvrebis ganviTarebas. maT dasaxocad 

saWiroa misi ufro maRali doza. antiseptikuri moqmedeba miT ufro 

mniSvnelovania, rac naklebia mikroorganizmebis raodenoba RvinoSi ;

_ antioqsidazuri moqmedeba RvinoSi nakleb mniSvnelovania, radgan 

aq tirozinazasa da lakazas aqtivoba ar arsebobs, an Zlier mcirea ;

_ antioqsidanturi moqmedeba. es moqmedeba met-naklebad efeqturia 

Rvinis tipis mixedviT. igi metadaa gamoxatuli TeTr RvinoebSi, vidre 

wiTlebSi, sadac taninebi SO
2
-ze swrafad Sedis JangbadTan reaqciaSi. 

TeTr RvinoSi antioqsidanturi moqmedeba mniSvnelovania. SO
2
 icavs 

Rvinis aromatebs, aCerebs an agvianebs Rvinis maderizacias.

haerTan SexebiT SO
2
-is raodenoba RvinoSi klebulobs da warmoiqm-

neba kaliumis sulfati. didi raodenobiT, es nivTiereba degustaciisas 

iwvevs simSralis, simwaris SegrZnebas. kasrebSi davargebul RvinoebSi 

es naklovaneba axasiaTebs wiTel Rvinoebs. amisi mizezia cariel kas-

rebSi naxrColebi gogirdi.

Tavisufali SO
2
-s regularuli analizi aucilebelia (TveSi erTxel 

an orjer), raTa saWiroebis SemTxvevaSi moxdes misi damateba.

zedmeti sulfitaciis SemTxvevaSi SesaZlebelia Warbi SO
2
-is 

mocileba ganiavebiT, Tumca, es operacia uaryofiT gavlenas axdens 

Rvinis xarisxze ;
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_ moqmedeba organoleptikur Tvisebebze. SO
2
 daJangvisagan icavs 

Rvinis surnelovan nivTierebebs da aqrobs Tavisufali eTanalis mier 

gamowveul arasasiamovno suns (SO
2
-Tan bmul eTanals suni ara aqvs).

yvela es Tviseba mxolod molekulur SO
2
-s axasiaTebs. amitomac 

ewodeba mas `aqtiuri SO
2
~. bisulfiti masTan SedarebiT naklebad efeq-

turia mikroorganizmebisa da JangviTi movlenebis mimarT. rac Seexeba 

bmul SO
2
-s, igi mxolod baqteriebze moqmedebs.

1.3.3. sulfitaciis uaryofiTi mxare

► organoleptikuri TvalsazrisiT
_ SO

2
 afermkrTalebs wiTel axalgazrda Rvinoebs.

_ mas axasiaTebs arasasiamovno, mxuTavi suni, rac dabal pH-ze 

metad igrZnoba. arasworad an didi raodenobiT gamoyenebisas igi Sei-

Zleba gogirdwyalbadad (H
2
S) aRdges da arasasiamovno `laye kvercxis~ 

suni misces Rvinos. misi SeerTebiT sxva naerTebTan miiReba aqrolad 

Tiolebi, e. w. merkaptanebi.

_ SO
2
 moqmedebs gemozec. mas axasiaTebs momwaro, mlaSe gemo.

► sanitariuli TvalsazrisiT
SO

2
 toqsikuri nivTierebaa. maRali dozebiT igi iwvevs sunTqviTi 

organoebis alergias (asTma) da saWmlis momnelebeli organoebis prob-

lemebs. amitomaa. rom evrokavSirSi misi Semcveloba RvinoSi SezRudu-

lia.

► teqnikuri TvalsazrisiT
_ didi doziT damatebuli SO

2
 aZnelebs vaSlrZemJavurs duRils. 

Tvlian, rom 100 mg.l-1 saerTo SO
2
 da 10 mg.l-1 Tavisufali SO

2
 ukve 

aferxebs rZemJava baqteriebis moqmedebas.

_ SO
2
 agvianebs wiTel RvinoSi mimdinare, kerZod, fenoluri 

naerTebis gardaqmnebs.

daskvnis saxiT SeiZleba iTqvas, rom sulfitaciis aucileblobas 

meRvineobaSi mtkiceba ar sWideba. amitomaa, rom igi sistematurad 

gamoiyeneba Rvinis davargebisas haermiukareblad (e. w. aRmdgenel 

garemoSi).

1.3.4. kanoniT dawesebuli SO2-is maqsimaluri zRvrebi

RvinoSi SezRudulia mxolod saerTo SO
2
-is Semcveloba21. Rvinis 

momwodeblisaTvis miwodebis momentSi masSi saerTo gogirdovani anhid-

ridis Semcveloba ar unda aRematebodes :

► sufris Rvinosa da kontrolirebad adgilwarmoSobis dasax-

elebis RvinoebSi, garda cqriala da liqioruli Rvinoebisa :

• 5 g.l-1-ze naklebi Saqris Semcvelobis RvinoebSi :

_ wiTeli Rvino     160 mg.l-1

_ TeTri da vardisferi Rvino  210 mg.l-1

• 5 g.l-1 am meti Saqris Semcvelobis RvinoebSi :

21 postsabWoTa qveynebis umetes nawilSi, maT Soris saqarTveloSic, jer kidev izRudeba Tavisufali 

SO
2
-is Semcvelobac (g. s.) 
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_ wiTeli Rvino     210 mg.l-1

_ TeTri da vardisferi Rvino  260 mg.l-1

► mxaris RvinoebSi, am dasaxelebis miniWebis momentSi :

• 5 g.l-1-ze naklebi Saqris Semcvelobis RvinoebSi :

_ wiTeli Rvino     125 mg.l-1

_ TeTri da vardisferi Rvino  150 mg.l-1

• 5 g.l-1 am meti Saqris Semcvelobis RvinoebSi :

_ wiTeli Rvino     150mg.l-1

_ TeTri da vardisferi Rvino  175 mg.l-1

► zogierTi, Saqris maRali raodenobiT Semcveli da keTilSobi-

luri sidampliT Sepyrobili yurZnisagan miRebul RvinoebSi dasaSvebia 

am zRvris gazrda. aseTebia safrangeTSi :

_ 300 mg.l-1 Semdegi kad RvinoebisaTvis : bordo superieri, grav 

de veiri, kot de bordo-sen-makeri, premier kot de bordo, sent-fua-

bordo, kot de berJeraki, romelsac mosdevs Semdegi dasaxelebebi : kot 

de sosiniaki, ot montraveli, rezeti da gaiaki. aseve zogierTi mxaris 

Rvino ;

_ 400 mg.l-1 Semdegi kad RvinoebisaTvis : soterni, barsaki, kadiaki, 

ceroni, lupiaki, sent krua diu moni, monbaziaki, bonezo, anJu-koto de 

luari, kart de Somi, koto de leioni, koto de l’obansi, grav superieri, 

Juransoni, paSerenk diu vik bili, elzasi da elzasi grand kriu vandaJ 

tardiv (gviani rTveli) da elzasi grand kriu gren nobli (keTilSobili 

marcvlebi).

1.3.5. SO2-is gamoyenebis saxeebi

daRvinebis periodisagan gansxvavebiT, davargebisas ar gamoiyeneba 

arc kaliumis metabisulfiti da arc amoniumis ionebiT gamdidrebuli 

xsnarebi.

SeiZleba gogirdovani xsnaris da kaliumis bisulfitis gamoyeneba. 

aseve :

_ wminda SO
2
, wnevis qveS gaTxevadebuli gogirdovani gazis saxiT. es 

ufero siTxe moTavsebulia metalis balonebSi. misi gamoyenebis gasaa-

dvileblad xmaroben sulfidozers an danayofebian WurWels. Txevadi 

SO
2
-is damatebis Semdeg saWiroa Rvinis gaerTgvarovneba ;

_ SO
2
-is SuSxuna abebi gamoiyeneba mcire moculobis WurWlis sul-

fitaciisaTvis ;

_ gogirdi ixmareba mxolod carieli xis WurWlis saxrColeblad. 

gogirdis rgolebi (2,5-dan 19 g-mde) zomiT ufro pataraa, vidre gogir-

dis patruqi, amitom mosaxerxebelia kasrebis saxrColeblad.

S + O
2
 → SO

2

Teoriulad gogirdis wvisas warmoiqmneba mis masaze orjer meti 

gogirdis dioqsidi. praqtikaSi misi raodenoba naklebia (xSirad 1 g 

gogirdisagan miiReba 1 g SO
2
), radgan :

_ gogirdi bolomde ar iwvis Jangbadis ukmarisobisa da WurWlis 

maRali tenianobis gamo ;

_ misi nawili gardaiqmneba sulfatad ;

_ nawili ikargeba WurWlis Sevsebisas gazis saxiT.

miuxedavad imisa, rom gogirdis dawva arasasiamovno procesia misi 
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cudi sunis gamo, es aucilebelia xis WurWlisaTvis, radgan igi yvelaze 

efeqturi saSualebaa misi kedlebis sterilizaciisaTvis. am dros 

sagrZnoblad mcirdeba mikroorganizmebis raodenoba WurWelSi.

gogirdis dawva ar SeiZleba sxva saxis WurWelSi, garda xis WurWlisa, 

radgan gogirdovani gazi Zlier agresiuli produqtia. igi azianebs 

cements, minanqarsa da uJangav folads.

1.3.6. sulfitacia meRvineobis praqtikaSi

imisaTvis, rom SO
2
-is moqmedeba efeqturi iyos, saWiroa misi Semcv-

elobis regularuli analizi da saWiro SemTxvevaSi dozis dazusteba.

maRali SemcvelobiT igi SeigrZnoba degustaciis dros.

dabali doziT mas efeqti ara aqvs.

SO
2
-is Semcveloba Rvinis davargebis periodSi miT meti unda iyos, 

rac ufro maRalia Rvinis pH.

Rvinis tipi
Tavisufali SO

2
-is 

Semcveloba (mg.l-1)

wiTeli Rvino 15-30

TeTri mSrali Rvino 20-40

TeTri naxevrad mSrali da 

tkbili Rvino
40-60

boTlebSi Camosxmisas es dozebi 10 mg.l-1-iT mcirdeba.

Rvinis Camousxmelad transportirebis dros ki, piriqiT, unda gaiz-

ardos.

RvinoSi damatebuli SO
2
 mxolod Tavisufal SO

2
-s ar zrdis, Tumca 

SeboWvis winaswari gansazRvra Znelia.

praqtikaSi miRebulia Semdegi daaxloebiTi proporciebi. rode-

sac sulfitacia utardeba dauzianebeli yurZnidan miRebuli Rvinos, 

Tvlian, rom 1/3 SeiboWeba, xolo 2/3 Tavisufal mdgomareobaSi darCeba. 

anu umateben Tavisufali SO
2
-s dasazustebelad saWiro dozaze 1,5-jer 

mets.

sxva SemTxvevebSi SeboWva imdenad cvalebadia, rom umjobesia Cat-

ardes sacdeli sulfitacia da, amgvarad, zustad dadgindes dasamate-

beli SO
2
-is raodenoba.

sakontrolo analizi unda ganxorcieldes sulfitaciidan 8 dRis 

Semdeg, radgan SeboWva ramdenime dRis ganmavlobaSi grZeldeba.

rogorc meRvineobis sxva damxmare masalebis gamoyenebisas, aqac 

saWiroa sulfitirebuli Rvinis gaerTgvarovneba.

1.3.7. SO2-is dozis Semcirebis saSualebebi Rvinis 

davargebisas

Rvinis daRvinebis Tu davargebis meTodebi imgvarad unda SeirCes, 

rom gamoyenebuli iqnes minimaluri, magram aucileblad sakmarisi 

raodenobiT SO
2
.
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amisaTvis aucilebelia :

_ gakontroldes gamoyenebuli SO
2
-is raodenoba. yovel axal sul-

fitaciamde gaizomos Tavisufali, da zogierT SemTxvevaSi saerTo SO
2
. 

dauSvebelia Rvinoebis sistematuri da gauazrebeli sulfitacia ;

_ mikrobiologiuri problemebis Tavidan asacileblad mkacrad 

iqnes daculi higienuri moTxovnebi meRvineobis yvela etapze ;

_ maqsimalurad Semcirdes Rvinis Sexeba haerTan WurWlis regu-

laruli SevsebiT, Tu inertuli airis baliSis gamoyenebiT ;

_ SO
2
-is SeboWvis Semcirebis mizniT swrafad moxdes dazianebuli 

yurZnisagan miRebuli Rvinis bunebrivi Tu xelovnuri dawmenda.

am rCevebis gaTvaliswinebiT, boTlebSi Camosxmisas Rvinis kondiciebi 

koreqtuli iqneba da aRar moiTxovs arc SO
2
-is Warb damatebas, arc 

uxeS damuSavebas. Camosxmamde erTi steriluri filtracia, Semdgom 

sufTa da gamarTuli Camomsxmeli xazi da kompetenturi muSaxeli sak-

marisia Rvinis uproblemo Camosxma-realizaciisaTvis.

1.3.8. SO2-is Semcvlelebi

RvinoSi gogirdis dioqsidis kanoniT dasaSvebi raodenoba sul ufro 

da ufro izRudeba, amitom cdiloben warmoebaSi danergon misi Semcv-

leli nivTierebebi. daSvebuli Semcvleli nivTierebebi ar aris iseTive 

efeqturi, rogorc SO
2
. isini saSualebas iZleva mxolod Semcirdes 

gogirdis dioqsidis doza da ver cvlis mas, radgan maTi moqmedebis 

areali ar aris iseTive farTo, rogorc SO
2
-isa. SO

2
-is naklebobas meti 

uaryofiTi Sedegi mosdevs vidre dadebiTi, amitom igi yovelTvis sakma-

risi raodenobiT unda iyos RvinoSi. SO
2
-is msgavsi danamatebia sorbi-

nis mJava da askorbinmJava (vitamini C).

1.3.8.1. sorbinis mJava

sorbinis mJava aCerebs safuvrebis duRilis unars, Tumca ar xocavs 

maT. samagierod igi saerTod ver moqmedebs baqteriebze.

sorbinis mJavas ar axasiaTebs arc antioqsidanturi Tvisebebi. misi 

maqsimaluri dasaSvebi Semcveloba mza produqtSi 200 mg.l-1-ia. igi gamoi-

yeneba yovelTvis SO
2
-Tan erTad. es ukanaskneli, iseve, rogorc maRali 

alkoholi da mJavianoba, aZlierebs sorbinis mJavas efeqturobas.

bazarze SeiZleba rogorc sorbinis mJavas, aseve misi kaliumis mari-

lis fxvnilis SeZena (270 g kaliumis sorbati Seesabameba 200 g sorbinis 

mJavas). RvinoSi igi Znelad ixsneba, amitom unda daematos darevisas da 

patar-patara dozebiT. mas gardaqmnis rZemJava baqteriebi. gardaqmnis 

Sedegad warmoiqmneba geranis (nemsiwvera) foTlis arasasiamovno suni, 

romlis mocileba Rvinisagan SeuZlebelia.

sorbinis mJava ar gamoiyeneba RvinoebSi, romlebmac vaSlrZemJavuri 

duRili unda gaiaros.

igi ixmareba Saqrebis Semcvel TeTr RvinoebSi duRilis dawyebis pro-

filaqtikis mizniT davargebisas an boTlebSi Camosxmisas. damatebamde 

safuvrebis raodenobis Semcireba sxva, fizikuri saSualebebiT unda 

moxdes. rogorc wesi, iyeneben maqsimalur (200 mg.l-1) dozas. sorbinis 

mJavas damatebamde Rvino aucileblad unda Seicavdes 30 mg.l-1 Tavisu-

fal SO
2
-s.
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am nivTierebis gamoyeneba sasurvelia, rodesac saerTo SO
2
-is Semcv-

eloba RvinoSi zRvarzea misuli.

1.3.8.2. askorbinmJava (vitamini C)

askorbinmJava yurZenSi mniSvnelovani raodenobiTaa, magram yurZ-

nis gadamuSavebisas aeraciis gamo da alkoholuri duRilis procesSi 

mTlianad qreba.

es antioqsigenuri nivTiereba daJangviT iZleva dehidroaskorbin-

mJavas. es ukanaskneli warmoqmnis wyalbadis zeJangs, romelic Zlieri 

mJangvelia da Jangavs SO
2
-s. Jangvis reaqcia Zlier swrafad mimdin-

areobs da man SeiZleba Rvinis mravali komponenti moicvas. amitomaa 

aucilebeli, rom askorbinmJavas damatebisas Rvino minimum 20 mg.l-1 

Tavisufal SO
2
-s Seicavdes.

askorbinmJava gamoiyeneba Rvinis haerTan xanmokle kontaqtis SemTx-

vevaSi, rogoricaa, magaliTad, Camosxma. igi saSualebas iZleva ar daeces 

Rvinis, gansakuTrebiT TeTri, primeris tipis Rvinis xarisxi Camosxmi-

sas. askorbinmJavadamatebuli Rvino degustaciisas ufro cincxali da 

xilis tonebiT mdidaria.

misi gamoyeneba SeiZleba aseve Camosxmisas, msubuqi rkinis kasis saSiS-

roebis Sesamcireblad.

kanoniT daSvebulia 150 mg.l-1 askorbinmJavas damateba, mxolod 

alkoholuri duRilis Semdeg. Tumca praqtikaSi mas 30-100 mg.l-1 doziT 

iyeneben.

1.4. Rvinis davargeba kasrebsa da cisternebSi

xis kasrebs jer kidev galebi iyenebdnen siTxis transportirebis 

mizniT. XVII saukuneSi kasrebi farTod gavrcelda meRvineobaSi. am dros 

ukve SeamCnies misi dadebiTi gavlena Rvinis xarisxze. Tumca, am periodSi 

kasris ZiriTad dadebiT Tvisebad masSi Rvinis dawmendas Tvlidnen.

imisda mixedviT, Tu ra  Tvisebebi  axasiaTebs Rvinos, igi SeiZleba 

davargdes :

_ cisternaSi _ Tu Rvinos Jangbadi saerTod ar unda Seexos (mag., 

primeri stilis Rvino) ;

_ xis WurWelSi _ Tu Jangbadis Sexeba amaRlebs Rvinis xarisxs.

cnobilia, rom xis WurWeli akeTilSobilebs, xvews Rvinis xarisxs. 

kasris gavlena Rvinis xarisxze damokidebulia TviT Rvinoze da kasris 

tipze.

kasris moculoba sxvadasxvaa. umTavresad gavrcelebulia 225 litri-

ani e. w. bordos tipis kasrebi.

1.4.1. muxis adgilwarmoSoba da kasris damzadeba

kasris Sefasebis erT-erTi ZiriTadi kriteriumia muxis geografiuli 

adgilwarmoSoba. kasrebis warmoebaSi ZiriTadad sami saxeobis muxas 

iyeneben : Quercus sessilifl ora anu Q. petraea (qvamuxa, mjdomare yvavilis 

mqone muxa), Quercus pedonculata anu Q. robur (yunwiani yvavilis mqone muxa) 

da xandaxan Quercus alba (amerikuli TeTri muxa). kasrisaTvis muxa fas-

deba misi forianobisa da struqturis mixedviT, aseve polifenolebisa 

da aromatuli nivTierebebis SemcvelobiT. am kriteriumebze gavlenas 
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axdens muxis geofrafiuli adgilmdebareoba _ niadagis saxe, klimati, 

aseve tyis sixSire, romelic xis ganaTebasa da ganviTarebas ganapi-

robebs. es ukanaskneli ki, rac ufro nelia, miT ufro mkvrivia muxis 

struqtura, metad aromatulia da naklebad Seicavs polifenolebs. 

safrangeTSi yvelaze cnobili adgilwarmoSobis dasaxelebebia :

_ centraluri safrangeTis muxa ; aq yvelaze gavrcelebulia saxeoba 

petre. misi neli da regularuli ganviTarebiT miRebuli muxis struq-

tura mkvrivi da wvrilforiania. igi nazi da daxvewili Rvinoebis dasa-

vargeblad gamoiyeneba. gansakuTrebiT maRalxarisxovania alies tyis, 

kerZod ki, tronses tyis muxa ;

_ limuzinis muxa, pedonkulata yvelaze gavrcelebuli muxaa. igi 

swrafad viTardeba, amitom misgan damzadebul kasrebs axasiaTebs didi 

raodenobiT polifenolebi, Zlieri aromati da uxeSi struqtura, rac 

sagrZnoblad aZlierebs nivTierebaTa da Jangbadis mimocvlas. isini 

ZiriTadad spirtebis dasaZveleblad, magram aseve, Zlieri, maRaltani-

niani Rvinis dasavargeblad gamoiyeneba ;

_ voJis muxa ; niadagebisa da mikroklimatis mravalferovneba saSu-

alebas iZleva orive saxeobis muxa ganviTardes da sxvadasxva struqtu-

ris muxa iqnes miRebuli,  romlebic sxvadasxva Rvinos miesadageba ;

_ burgundiisa da neveris muxas saSualo struqtura axasiaTebs. 

pirveli ufro axlo dgas limuzinis muxasTan, xolo meore tronses 

muxasTan.

Tumca, muxis struqturis Sefaseba mxolod adgilwarmoSobis mixed-

viT ar iqneboda swori, radgan erTsa da imave tyeSi sakmaod gansx-

vavebuli xarisxis muxa SeiZleba Segvxvdes. amitom ufro sworia muxis 

Sefaseba misi tipis mixedviT : mkvrivi struqturis mqone _ tronses 

tipis muxa ; uxeSi struqturis mqone _ limuzinis tipis muxa.

amerikuli TeTri muxa bevrad met aromatul nivTierebas Seicavs, 

vidre franguli.

kasrebis dasamzadeblad gamoyenebuli, muxis dapobiT miRebuli tke-

Cebis tenianoba 15 %-ia. tkeCebi Ria cis qveS, daaxloebiT ori wlis 

ganmavlobaSi Sreba. am dros mimdinare qimiuri da mikrobiologiuri 

reaqciebis wyalobiT qreba xis arasasiamovno mware da mSlate gemo, 

matulobs misi surneli. tkeCebis RumelSi gamoSroba, rogorc wesi, ar 

iZleva karg Sedegs. am dros ar mimdinareobs yvela saWiro reaqcia da 

Rvinom SeiZleba xis arasasiamovno suni miiRos.

gamxmar tkeCebs Tlian da wred kraven. kasris formis misacemad 

saWiroa maTi morkalva, risTvisac mas acxeleben (pirveli gacxeleba). 

meore gacxelebis (gamowvis) mizania kasrisTvis saWiro organolepti-

kuri Tvisebebis micema. arsebobs saSualo da Zlieri gamowva, imisda 

mixedviT, Tu rogor Seicvala kasris organoleptikuri Tvisebebi. 

jerjerobiT gamowva ar aris avtomatizebuli, amitom didia sxvaoba 

sxvadasxva kasrs Soris.

1.4.2. wiTeli Rvinis davargeba kasrebSi

wiTeli Rvinis kasrebSi davargebisas adgili aqvs sxvadasxva movlenas :

• Rvino imyofeba haerTan SexebaSi, romelic kasris kedlis gavliT 

xvdeba RvinoSi. haeri SeiZleba siTxis zedapirzec moxvdes. am process 
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zomieri oqsigenacia ewodeba. amrigad, kasrSi myofi Rvinis Jangva-aRd-

geniTi potenciali ufro maRalia, vidre hermetul WurWelSi. es poten-

ciali miT ufro maRalia, rac ufro axalia kasri. axal kasrSi Jang-

badi advilad aRwevs, misi daZvelebisas ki forebi nel-nela igmaneba 

Rvinis qviT, da wiTeli Rvinis SemTxvevaSi, saferavi nivTierebebiTa da 

taninebiT. kasris kedlebidan Sesuli mcire da regularuli raodeno-

biT Jangbadi ganapirobebs RvinoSi mimdinare cvlilebebs :

_ tanin-antocianebis naerTebis warmoqmnis gamo izrdeba feris 

intensivoba, igi stabilurdeba da izrdeba moiisfro toni ;

_ iklebs Rvinis siZelge, rbildeba taninebi da viTardeba buketi ;

• masSi ixsneba muxis Semadgeneli naerTebi, kerZod :

_ elagitaninebi (kastalagini, veskalagini) : davargebis dasawyisSi 

elagitaninebis mcire raodenobac ki advilad SeigrZnoba degustaciis 

dros. Tumca, ukve ramdenime TveSi es momwaro gemo iklebs da gemoze 

sul umniSvnelod moqmedebs ;

_ sasiamovno surnelovani nivTierebebi :

qoqosis nayofis, muxisa da saneleblebis sunis mqone laqtonebi ;

vanilis sunis mqone vanilaldehidebi ;

sanelebeli mixakis sunis mqone aqroladi fenolebi ;

_ ligninebi, polisaqaridebi ;

• ixsneba an gardaiqmneba muxis gamowvis Sedegad warmoqmnili niv-

Tierebebi, romlebic mniSvnelovan rols asrulebs organoleptikuri 

TvalsazrisiT. iSleba elagitaninebi, rac arbilebs Rvinis gemos. aseve 

iklebs xis fisisa da mtvris gemo. aromatebi mdidrdeba da iZens dab-

rawulis, vanilis, kvamlisa da qoqosis surnels. Zlieri gamowvis kas-

rebSi aromatebs Crdilavs kvamlisa da damwvris tonebi. gamowvis arCev-

ans TviT Rvinis Tvisebebi ganapirobebs ;

• mimdinareobs aorTqlebisa da flokulaciis movlenebi. kasris 

formisa da mcire simaRlis gamo aq dawmenda da stabilzacia ufro 

Cqara mimdinareobs, vidre cisternebSi.

1.4.3. wiTeli Rvinis kasrebSi davargebis naklovanebebi

kasrSi davargebas yvela Rvino ver itans. igi aucileblad maRali 

struqturis mqone da gawonasworebuli unda iyos, raTa Jangbadis moq-

medebiT ar daeces misi xarisxi, naadrevad da naCqarevad ar daZveldes, 

ar gaTxeldes da ar gamwardes. amgvar Rvinoebze amboben `zedmeti muxa~ 

aqvso. primeri stilis, swrafi moxmarebis Rvino kasrSi ar vargdeba. 

sxva RvinoebisaTvis saWiroa SeirCes Sesabamisi tipis, asakis kasri da 

davargebis xangrZlivoba. Rvino regularulad unda Semowmdes organ-

oleptikurad. es ki sakmaod safrTxiloa da zedmeti muxis mocileba 

SeuZlebelia.

kasrSi Rvino SeiZleba daavaddes sxvadasxva mikroorganizmebiT. Zmar-

mJava baqteriebi zrdis mqrolavi mJavebisa da eTilacetatis raodeno-

bas, xolo Brettanomyces-is gvaris safuvrebi warmoqmnis eTilfenolebs 

(cxoveluri jgufis suni). axali kasris muxa Seicavs ZmarmJavas, romelic 

RvinoSi gadadis. arsebobs obis sunis gaCenis saSiSroebac. Rvinis dacva 

am naklovanebebisagan cisternebTan SedarebiT gaZnelebulia garemoSi 

Jangbadis arsebobis da higienis wesebis dacvis sirTulis gamo. gogir-
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dis daxrColeba kargi sadezinfeqcio saSualebaa, magram am dros war-

moiqmneba sulfitebi, romlebic degustaciis dros, Rvinis gadaylapvis 

Semdeg simSralis SegrZnebas iwvevs. CamoTvlili naklovanebebis saSiS-

roeba metia Zvel kasrebSi.

kasrebSi davargeba sakmaod Zvirad Rirebuli meTodia :

_ moiTxovs mniSvnelovan investiciebs kasrebis SeZenisas ;

_ kasrebi male Zveldeba : 5 wlis Semdeg, igi ukve aRar aumjobesebs 

Rvinis xarisxs, xandaxan piriqiTac ;

_ Cveulebrivi gadaRebis Tu recxva-dezinfeqciis dros cister-

nebTan SedarebiT saWiroebs met muSaxels.

1.4.4. wiTeli Rvinis davargebis specifikuri 

operaciebi

kasrSi davargebisas mniSvnelovania sami ZiriTadi momenti :

_ kasris asakis SerCeva Rvinis xarisxis mixedviT ;

_ WurWlis movla ;

_ Rvinis dawmenda da stabilizacia.

1.4.4.1. kasris asakis SerCeva Rvinis xarisxis mixedviT

axal kasrebSi vargdeba mxolod Zlier saZvelo Rvinoebi, minimum, 

erTi wlis ganmavlobaSi. sxva RvinoebisaTvis davargebis xanrZlivoba 

damokidebulia axali da naxmari kasrebis proporciaze, aseve, kasrebSi 

davargebuli Rvinis proporciaze cisternebSi davargebulTan mimarTe-

baSi. franguli kanonmdeblobis mixedviT etiketze aRniSvna `daZvele-

bulia muxis kasrebSi~-s uflebis mosapoveblad Rvino kasrSi sul cota 

6 Tves unda dayovndes.

1.4.4.2. WurWlis movla

axali kasrebi xmarebamde inaxeba sufTa da saSualod tenian Seno-

baSi.

Rvinis gadaRebis Semdeg kasri irecxeba civi wyliT, Semdeg cxeliT, 

Tu aris amis saSualeba, da wdeba maqsimalurad didxans. amis Semdeg ki 

mSral kasrSi exrColeba gogirdi.

kasrebis daavadebis Tavidan asacileblad rekomendebulia, rom 

kasri arasdros ar darCes carieli. winaaRmdeg SemTxvevaSi mas inaxaven 

sufTad, dawdomils da sakmarisi doziT gogirdnaxrColebs. gogirdis 

mowva meordeba yovel sam TveSi erTxel. xelaxal xmarebamde saWiroa 

kasris gajirjveba, risTvisac mas avseben wyliT da toveben sami dRis 

ganmavlobaSi.

1.4.4.3. Rvinis dawmenda da stabilizacia

SpuntiT maRla mdebare an SuSis sacobiani kasrebi regularulad 

unda Seivsos.

Rvinis gadaReba SeiZleba ganxorcieldes klasikurad, qveda Spunti-

dan. amgvarad gadaReba kargad sruldeba, magram didi dro miaqvs. aseve 

SeiZleba Rvinis gadaReba specialuri milisa da tumbos saSualebiT.

gadaRebisas aucilebelia carieli kasris sulfitacia gogirdis 

xrColebiT. amgvari dezinfeqcia amcirebs safuvrebisa da baqteriebis 

ganviTarebas kasrSi.
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1.5. davargebis gansakuTrebuli SemTxvevebi

1.5.1. Rvinis davargeba leqze

meRvineobis zogierT regionSi TeTr Rvinos mTlian leqze toveben 

boTlebSi Camosxmamde. safuvrebis biomasa jer egzorbciiT (gamoJonviT), 

Semdeg ki avtolizis Sedegad gamoaTavisuflebs iseT nivTierebebs, rom-

lebic aseTi Rvinis tipurobas ganapirobebs. regularulad saWiroa leqis 

dareva (batonaJi). am operaciis dros xdeba leqis suspenziis mdgomareo-

baSi gadasvla da msubuqi aeracia, rac xels uwyobs Rvinis davargebas.

safuvris citoplazmidan RvinoSi gadadis aromatis winamorbedi 

aminomJavebi. isini aqrolad nivTierebebad gardaiqmneba. zogierTi maT-

gani maleve SeigrZnoba degustaciis dros, magram Semdeg iklebs, sxvebis 

raodenoba ki sul matulobs.

leqze davargebis dawyebidan ramdenime TveSi Cndeba karaqis (an 

Txilis), marwyvis, mware nuSis surneli, romlebsac ganapirobebs Ses-

abamisad butanoati, furanoli da benzenis aldehidi. garkveuli drois 

gasvlis Semdeg es aromatebi klebulobs.

SedarebiT mogvianebiT Cndeba atmisa da mwvane nigvzis surneli. am 

aromatebs ganapirobebs laqtonebi, romelTa raodenoba nel-nela matu-

lobs. laqtonebi cikluri spirtmJava naerTebia, romelTa jaWvis Sekvra 

maTive spirtisa da mJavas eTerifikaciiT xdeba.

safuvris garsidan RvinoSi Tavisufldeba polisaqaridebi, maT Soris 

manoproteinebi. isini cvlis sxvadasxva nivTierebebis aqroladobas, 

ukeT warmoaCens maT erT nawils, xolo sxvebs boWavs. amas garda, mano-

proteinebi Rvinos matebs sxeuls da aniWebs sirbiles. aseve, aZlierebs 

mis mdgradobas cilovani da kristaluri simRvrivis mimarT.

leqze davargebis procesi Zneli samarTavia (ufro cistrnebSi vidre kas-

rebSi), radgan didia aqroladi gogirdis Semcveli naerTebiT gamowveuli 

arasasiamovno aRdgeniTi sunis gaCenis saSiSroeba. Rvinis aeracia yovelT-

vis ar aris sakmarisi maT mosacileblad. didi moculobis cisternebSi 

Rvinis maRali wneviT dawola leqze SeiZleba am sunis gaCenis mizezi iyos. am 

naklovanebebis warmoqmna, alkoholuri duRilis Semdeg, ramdenime kviraSi 

mcirdeba, radgan leqSi iklebs sulfit-reduqtazebis moqmedeba.

praqtikaSi, Rvinis gadaRebis Semdeg leqs gancalkevebiT inaxaven 

ramdenime kviris ganmavlobaSi, sanam misi aRdgeniTi suni ar gaqreba da 

Semdeg ureven imave RvinoSi.

aseve SeiZleba Rvinis leqidan moxsna alkoholuri duRilis das-

rulebisTanave, sanam safuvrebi da mcire zomis nawilakebi dajdomas 

moaswrebs. am SemTxvevaSi xdeba Rvinis davargeba msubuq leqze.

zogierTi cnobili wiTeli Tu TeTri Rvino swored leqze davarge-

biT miiReba kasrSi an cisternaSi. xandaxan iyeneben oqsigenaciis meTods 

(Jangbadis damateba), rac amcirebs aRdgeniT reaqciebs WurWlis siR-

rmeSi da JangviT reaqciebs zedapirze. xandaxan ki aeraciis mizniT 

axorcieleben leqis darevas. darevas iwyeben duRilis dasrulebisas. 

jer yoveldRiurad, Semdeg nel-nela mis sixSires amcireben da ureven 

kviraSi erTxel. am dros safuvrebi vanilins (fenolaldehids) vanili-

nis spirtamde aRadgens, romelic gacilebiT naklebad surnelovania, 

rac arbilebs muxis tonebs RvinoSi.
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1.5.2. Rvinis JangviTi davargeba

Jangbadi mniSvnelovan rols asrulebs Rvinis davargebis procesSi. 

Rvinis zedapiris 100 sm2-ze saaTSi daaxloebiT 1,5 ml Jangbadi ixsneba. 

Jangbadis gaxsna Rvinis gajerebamde grZeldeba, anu daaxloebiT 4 saaTis 

ganmavlobaSi. am Jangbads nel-nela ierTebs sxvadasxva nivTiereba, war-

moqmnis peroqsidebs da gascems mas Jangva-aRdgeniTi reaqciebisaTvis. 

daaxloebiT sam dReSi gaxsnili Jangbadis naxevari ukve daxarjulia am 

reaqciebze. JangviTi davargebis meTodi niSnavs daxarjuli Jangbadis 

periodul ganaxlebas. igi xorcieldeba naklul cisternebSi, kasrebSi 

an bocebSi. amgvar davargebas aZlierebs mzis moqmedebiT gamowveuli 

temperaturaTa cvlileba.

oqsidacia ar unda iyos uxeSi, rac uaryofiTad imoqmedebs Rvinoze, 

aramed man unda warmoaCinos Rvinis gansakuTrebuli Tvisebebi. JangviT 

reaqciebs axasiaTebs Semdegi movlenebi :

• polifenolebis daJangvis gamo icvleba Rvinis Sefervis inten-

sivoba :

_ TeTr RvinoSi igi izrdeba. Sefervis toni gadadis moyviTaloSi, 

Semdeg ki qarvisferSi momwvano anarekliT ;

_ wiTel RvinoSi igi, piriqiT, iklebs, magram Sefervis toni muqdeba. 

igi jer cocxal wiTelSi (tanin-antocianebis kombinirebiT) gadadis, 

Semdeg agurisferSi da bolos moyavisfroSi (ufero polifenolebis 

daJangviT) ;

• icvleba Rvinis surnelovani da gemovnuri Tvisebebic :

_ wiTeli Rvino rbildeba, taninebis daJangvisa da kondensaciis gav-

leniT igi kargavs siZelges ;

_ aromatebi kargad warmoCndeba, izrdeba maTi intensivoba da kom-

pleqsuroba ;

_ eTanolis neli gardaqmna eTanalad warmoqmnis e. w. `yviTel tons~22.

miRebul Rvinoebs axasiaTebs qliavis Ciris, kakaos, nigvzisa da yavis 

aromati. amas emateba eTanalisa da sxva aldehidebis damaxasiaTebeli 

`rancio~. amgvari gardaqmnebi SesaZlebelia moxdes mxolod iseT Rvinoe-

bSi (lirioruli Rvinoebi), romelTa maRali spirtSemcveloba ar iZleva 

mavne, aerobuli mikroorganizmebis ganviTarebis saSualebas, rogorebi-

caa ZmarmJava baqteriebi da brkis gamomwvevi mikodermuli safuvrebi.

1.5.3. Rvinis biologiuri davargeba safuvris apkis qveS

zogierT naklul WurWelSi myof RvinoSi viTardeba apkis warmomqm-

neli safuvrebi : Saccharomyces cheriensis, Saccharomyces beticus, Saccha-
romyces montuliensis. dRes yvela es safuari gaerTianebulia Saccharo-
myces cerevisiae-s saxelqveS. maTi naxSirbadis ZiriTad wyaros warmoad-

gens eTanoli, romelsac eTanalad gardaqmnis davargebis mTeli peri-

odis ganmavlobaSi. am, alkoholuri duRilis bolo etapis sapirispiro, 

JangviTi reaqciis katalizs axdens enzimi alkoholdehidrogenaza. es 

enzimi ar Sedis safuvris SemadgenlobaSi da mis moqmedebas aferxebs 

glukozis Tanaarseboba.

warmoqmnili eTanalis nawili ganagrZobs gardaqmnas :

22 axasiaTebs e. w. `yviTel Rvinoebs~ (Juras yviTeli Rvino) (g. s.)
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_ Rvinis zedapirze mas aerobul pirobebSi Slis safuvrebi, iRebs 

saWiro energias da aqedan gamomdinare, anaxlebs apks ;

_ Rvinis siRrmeSi isini warmoqmnis axal nivTierebebs. es xorciel-

deba an qimiuri reaqciebis saSualebiT an duRilis reaqciebiT (safu-

vrebi aseve moixmars naxSirbadis Semcvel sxva naerTebs, magaliTad, Tu 

aris, narCen Saqrebs, glicerols, mqrolavi mJavebis warmomqmnel niv-

Tierebebs, radgan maTi Semcveloba RvinoSi ar izrdeba).

Rvino sakuTar leqze vargdeba anu igi safuvrebis avtoliziT war-

moqmnili surnelovani nivTierebebiTac mdidrdeba. warmoiqmneba alde-

hidebi, spirtebi, cximovani mJavebis eTileTerebi, aseve laqtonebi. 

muxis kasridan gadmosuli zogierTi laqtoni ganapirobebs qoqosis 

kaklis tons. sxva laqtonebs isedac Seicavs yurZeni.

Rvinis `yviTel tonebSi~ monawileobs rogorc eTanali, aseve nuSis 

sunis mqone acetoini, Txilis sunis mqone butandioli da diacetili, 

laqtonebi (maT Soris nigvzis sunis mqone sotoloni) da sxva, jer kidev 

bolomde Seuswavleli naerTebi.

es specifikuri metabolizmi ramdenime weliwads grZeldeba. Rvino 

haers pirdapir ar exeba. mas apki icavs da misi Jangva-aRdgeniTi poten-

ciali safuvrebis gavleniT sakmaod dabalia (220-230 mv). apkis warmoqmna 

da SenarCuneba an bunebrivad xdeba (Juras yviTel Rvino), an daTesviT 

(xeresi).

biologiuri davargebis pirveli etapia apkis warmoqmna. amisaTvis gad-

amwyveti parametria Rvinis moculobiTi spirtSemcveloba, romelic daax-

loebiT 15 moc. % unda iyos. meti raodenobiT igi aferxebs davargebis 

process, naklebi raodenobisas ki izrdeba eTanolis moxmareba, war-

moiqmneba arasasurveli meoradi produqtebi da Cndeba mavne mikroor-

ganizmebis ganviTarebis saSiSroeba. optimaluri pH-ia 3,1_3,4. rogorc 

Cans, glukozis arseboba aucilebelia apkis ganviTarebisaTvis.

erTi da imave Rvinis SemTxvevaSic ki, saTiTao WurWeli Tavisebu-

rad viTardeba. amitom saWiroa gadaisinjos is kasrebi, sadac davargeba 

sasurveli mimarTulebiT midis.

meore etapia biologiuri davargeba pirdapiri gagebiT. misi swori 

warmarTva damokidebulia :

• apkis warmomqmneli safuvris kulturaze ;

• Rvinoze, kerZod, masSi alkoholis gardaqmniT miRebuli eTanalis 

Semcvelobaze.

• daZvelebis parametrebze, rogorebicaa :

_ temperatura ;

_ apkis zedapiris farTobi Rvinis moculobasTan SedarebiT ;

_ apkis zedapiris farTobi WurWlis naklul moculobasTan SedarebiT.

es  parametrebi urTierTqmedebs.

Juras Rvinoebis davargebis principia `misteriuli davargebis moT-

minebiT lodini~. vargdeba yvela Rvino 2 wlisa da 3 Tvis ganmavlobaSi, 

Sevsebis gareSe.

xeresis RvinoebSi xdeba TiToeuli kasris mkacri Semowmeba da Rvinis 

xarisxis mixedviT maTTvis Sesabamisi mimarTulebis micema :

• pirvel etaps ewodeba anada. 15,2-15,8 moc. %-mde alkoholmiyvanili 

Rvino Tavsdeba erTmaneTze dawyobil kasrebSi, romelsac aseve anada 
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ewodeba. es kasrebi gaivlis sam Semowmebas, sanam daxarisxdeba sam kat-

egoriad :

_ raia aRiniSneba kasrze carcis erTi xaziT (/) : igi moicavs Rvinoebs, 

romelTa mimarTuleba ukve gansazRvrulia. maTgan dadgeba yviTeli 

Rvino fino ;

_ raia i punto (/) : aq ar aris garkveuli, warmoiqmneba Tu ara apki. 

es droebiTi kategoriaa da saboloo mimarTuleba Semdegi kontrolis 

dros gairkveva ;

_ dos raias (//) : am RvinoebSi apki ar viTardeba. maT spirtaven 

18 moc. % alkoholamde da misgan miiReba Rvino oloroso, soleras 

JangviTi davargebis meTodiT ;

_ tres raias (///) : es Rvino igzavneba gamosaxdelad.

Rvinoebi vargdeba erTidan sam wlamde periodis ganmavlobaSi da 

yovel momentSi SeiZleba gadaxarisxdes soleraSi.

• davargebis meore saxea solera. es aris davargeba Zveli da axali 

Rvinoebis asamblaJiT. Zveli Rvinoebi akeTilSobileben axalgazrdebs. 

dasaZvelebeli kasrebi dalagebulia ramdenime sarTulad (eskala).

yvelaze qvemoT mdebare rigSi ukve davargebuli Rvinoa. rodesac am 

Rvinos aiReben, mis sanacvlod maSinve gadmoaqvT imave moculobis Rvino 

mis zemoT mdebare ori kasridan. am Rvinos `1-eli kriandera~ ewodeba. 

danaklulebuli, meore rigis kasrebi ivseba maT zemoT mdebare sami kas-

ridan (me-2 kriandera) da ase grZeldeba eskaladan eskalaze. sul zeda 

sarTulze mdebare kasrebi ivseba anadas etapze SerCeuli RviniT.

asamblaJebis sixSire da moculobebi ar aris SemTxveviTi. igi Sei-

Zleba ganxorcieldes yovel sam TveSi erTxel, kasrSi myofi Rvinis 

moculobis mesamedze. damatebulma Rvinom unda aanazRauros alko-

holis danakargebi, magram ar unda dairRves biologiuri davargebis 

parametrebi. kerZod, apkis zedapiris (sm2) fardoba kasrSi Rvinis mocu-

lobaze (litri) daaxloebiT 16-is toli unda iyos.

soleras meTodiT miRebuli Rvinis asakis gansazRvra SeuZlebe-

lia. Rvino davagebisas sxvadasxvagvarad viTardeba. sxvadasxvaa kriad-

eras raodenobac. xeresis Rvino soleras sxvadasxva Rvinis da xandaxan 

sxvadasxva soleras asamblaJis nayofia.

1.6. daweboeba

daweboeba niSnavs Rvinis im koloiduri naerTebis iZulebiT floku-

laciasa da gamoleqvas, romlebic iwvevs an romelmac SeiZleba gamoi-

wvios simRvrie.

RvinoSi SeaqvT webo (koloidi), romelic urTierTqmedebaSi Sedis 

Rvinis naerTebTan da xdeba maTi flokulacia, anu fifqebis saxis uxs-

nadi nivTierebebis warmoqmna.

1.6.1. daweboebis meqanizmi

Rvino Seicavs dispersiul koloidebs, rogorebicaa :

_ micelebi _ hidrofobi koloidebi mcire zomis nawilakebisagan 

Sedgeba : Rvinis qvis kristalebi, metalebis Semcveli naerTebi, safer-

avi koloidebis zogierTi forma, kondensirebuli taninebi ;

_ makromolekulebi _ hidrofili koloidebi : taninebi, cilebi, 
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peqtinovani nivTierebebi.

koloidi ganicdis flokulacias anu gamoileqeba, Tu is kargavs 

stabilurobas.

micelebi advilad gamoileqeba muxtis dakargvis SemTxvevaSi. samagi-

erod es procesi gaZnelebulia makromolekulebis SemTxvevaSi. maT sta-

bilurobas ganapirobebs maT mier mierTebuli gamxsnelis molekulebi.

flokulaciisaTvis makromolekulebma unda ganicados ori gardaqmna 

(nebismieri TanamimdevrobiT) :

_ dakargos mierTebuli gamxsnelis molekulebi da gardaiqmnes mice-

lad ; wylis SemTxvevaSi am process `dehidratacia~ ewodeba ;

_ dakargos eleqtuli muxti.

uaryofiTad  damuxtuli  makromolekulebi

+

+kationi

+

+
kationi

muxtis dakargvamakromolekula makromolekulebi

micelebis
daleqva

urTierTgamoleqva
gamoleqva

muxtis 

dakargviT

naxati 35  makromolekulebis flokulaciis SesaZlo SemTxvevebi

cilovani weboebi (Jelatini, albumini, kazeini) eleqtrodadebiTi 

makromolekulebia. gamoleqvisaTvis isini micelebad unda gardaiqm-

nas, rasac uzrunvelyofs taninebis arseboba. ileqeba an kompleqsi 

`cila+tanini~ an eleqtrouaryofiTad gadaqceuli webo, romelic muxts 

kargavs kationebis da sxva dadebiTad damuxtuli micelebis (metalebis 

Semcveli naerTebi, saferavi nivTierebebis koloidebi...) moqmedebiT.

zogierTi koloiduri makromolekula imave rols asrulebs, rasac gamx-

sneli. isini gars ertymis micelebs da icavs maT Semdgomi gardaqmnebisa-

gan anu gamoleqvisagan. am makromolekulebs damcveli koloidebi ewodeba. 

maT Sorisaa botritisian yurZenSi Semavali peqtinovni nivTierebebi.

dRes gavrcelebuli Teoriis mixedviT daweboebis procesSi moqmedebs 
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e. w. `zedapiris muxti~. rogorc ukve aRvniSneT, xsnarSi koloidebs 

axasiaTebs eleqtruli muxti. daweboebis am Teoriis mixedviT, gamxs-

neli (Rvino) koloidebis irgvliv warmoqmnis sapirispirod damuxtuli 

eleqtronebis Rrublis ormag fenas. pirveli fena Sedgeba koloidebze 

fiqsirebuli ionebisagan, xolo meore _ mis irgvliv myofi ionebisagan. 

am fenebisa da nawilakebis zedapirs Soris warmoiqmneba potencialTa 

sxvaoba, romelsac `zedapirze muxti~ ewodeba. daweboebis procesSi 

xdeba am muxtis ganeitraleba, rasac ganapirobebs gansazRvruli Tvise-

bebisa da saWiro raodenobiT webos damateba RvinoSi.

taninebisa da cilebis kompleqsis gamoleqvaze gavlenas axdens Sem-

degi parametrebi :

_ RvinoSi arsebuli taninebis raodenoba. TeTr RvinoebSi am nivTiere-

baTa nakleboba aZnelebs gamoleqvas ; Cndeba gadawebvis saSiSroeba ;

_ pH ; rac maRalia igi, miT naklebia H+ ionebis raodenoba da gaad-

vilebulia daweboeba ;

_ damcveli koloidebis arseboba RvinoSi (rTuli Saqrebi, Botrytis 
cinerea-s glukanebi), romlebic xels uSlis gamoleqvas ;

_ samvalentiani rkinis Semcveloba. daweboebamde Rvinis aeracias 

Fe2+ Fe3+-Si gadahyavs, rac dadebiTad moqmedebs daweboebis procesze ;

_ temperatura ; igi dabali unda iyos (15 °C) ; 25-30 °C-ze sasurveli 

Sedegebi ar miiReba ;

_ sxvadasxva metalebis kationebi (Na+, K
+
, Mg2+, Fe3+).

1.6.2. webos gamoyenebis meTodebi

1.6.2.1. mineraluri nivTierebebi _ bentoniti

mineraluri Tixovani koloidi _ bentoniti arsebobs fxvnilis saxiT. 

RvinoSi igi uaryofiTad damuxtul micelebs warmoqmnis, romlebic 

ierTebs sapirispiro muxtis koloidebs, gansakuTrebiT cilebsa da 

zogierT saferav koloids, ganicdis flokulacias da ileqeba.

bentoniti gamoiyeneba cilebiT mdidari Rvinis dasawmendad da meta-

luri (gansakuTrebiT spilenZis) kasis saSiSroebis SemTxvevaSi. wiTeli 

Rvinis bentonitiT damuSaveba ar aris rekomendebuli, radgan igi wari-

tacebs saferav nivTierebebs. rac Seexeba vardisfer Rvinos, miuxedavad 

danakargisa, darCenili feri mainc ukeT warmoCndeba.

bentonitiT damuSavebisas TeTri Rvino mdgraddeba cilovani sim-

Rvrivis mimarT. Zvelad am operaciis rac SeiZleba adre ganxorciele-

bas urCevdnen. Tumca, rodesac dagegmilia Rvinis davargeba leqze, ben-

tonitis alkoholur duRilSi damatebiT Zlier izrdeba Rvinis weboze 

yofnis periodi, rac ar aris sasurveli organoleptikuri Tvalsaz-

risiT. dRes bentonitiT damuSavebis saukeTeso momentad Tvlian 

davargebis dasasruls. Tanac davargebis periodSi izrdeba Rvinis 

mdgradoba cilovani simRvrivis mimarT, anu mcirdeba bentonitis 

saWiro doza. naklebi raodenobiT gamoyenebuli bentoniti naklebad 

amcirebs Rvinis organoleptikur Tvisebebs. (ix. Tavi 8).

1.6.2.2. organuli weboebi

Jelatini, Tevzis webo da kazeini SesaniSnavi cilovani weboebia. es 

cilebi RvinoSi dadebiTad damuxtul koloidebs warmoqmnis, romlebic 
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ierTebs taninebs, warmoqmnis uaryofiTmuxtian micelebs da ileqeba 

metalebis kationebis moqmedebiT ; an dadebiTmuxtiani webo uerTdeba 

uaryofiTad damuxtul `tanini-rkinis~ kompleqss da miRebuli naerTebi 

erTad ileqeba.

Rvinis tanini

kationi

Rvinis
tanini

simRvrivis
gamomwvevi
nawilakebi

simRvrivis 
gamomwvevi
nawilakebi

flokulacia
muxtis 

dakargviT

erToblivi
flokulacia

flokulacia
muxtis

dakargviT

naxati 36  Rvinis cilovani daweboebis SesaZlo meqanizmebi

► Jelatini
Jelatini miiReba cxoveluri Zvlebis, xrtilebisa da kanisagan. Jela-

tini gvxvdeba ufero, Txeli furclebis, firfitebis, fxvnilis an gamza-

debuli xsnaris saxiT. es webo SeiZleba iyos ufero, an odnav moyviTalo 

feris. mas ar unda hqondes raime suni da ar unda Seicavdes minarevebs. 

xsnarSi Jelatinis makromolekula imdenad mcire zomis unda iyos, 

rom SeZlos taninebTan urTierTqmedeba. meore mxriv ki imdenad didi 

zomisa, rom gamoileqos da ar moxdes Rvinis gadawebva.

Jelatinis xarisxis Sesafaseblad arsebobs ori maCvenebeli _ 

siblante da labis warmoqmnis Zala.

siblantis gansazRvrisaTvis gamoiyeneba specialuri aparati _ vis-

kozimetri. amisaTvis zomaven gansazRvruli koncentraciis Jelati-

nis xsnaris dinebis siCqares viskozimetrSi. kargi xarisxis Jelatinis 

siblante 10-dan 70-mde milipuazi unda iyos.

labis warmoqmnis Zala tolia 12,7 mm diametris Reros masisa, rode-

sac igi 4 mm-zea Cayofili Jelatinis xsnarSi. kargi xarisxis Jelatinis 

labis warmoqmnis Zala 45-250 blumia.

arCeven Semdegi kategoriebis Jelatins :

_ siTboSi (50 °C) xsnadi Jelatini, Sedgeba maRali molekuluri masis 

da Zlieri muxtis mqone cilebisagan. amgvari Jelatini arbilebs fenol-

uri naerTebiT mdidari Rvinis gemos ;

_ siciveSi xsnadi Jelatini, Sedgeba SedarebiT dabali molekuluri 

masisa da susti muxtis mqone cilebisagan. igi ufro taninebiT Raribi 

Rvinoebis dasaweboeblad ixmareba.
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Jelatinis xmarebis saSualo dozaa 50_150 mg.l-1 da daweboeba Semde-

gnairad xorcieldeba :

_ daweboebis win Jelatins civ wyalSi alboben, sadac igi jirjvdeba 

da scildeba minarevebi ;

_ meore dRes wyals Rvrian da webos Tavisi moculobis 10_15-jer 

met wyalSi xsnian. Semdeg am xsnars orjer met RvinoSi xsnian da maSinve 

ureven dasaweboebel Rvinos.

dRes gvxvdeba Jelatinis mza xsnarebi (fsevdoxsnari), romelsac 

daweboebisaTvis daaxloebiT 1 ml.l-1 doziT iyeneben.

TeTr RvinoSi, taninebis ararsebobis gamo gadawebvis Tavidan asa-

rideblad, sasurvelia Jelatinis xmareba silikatis gelTan erTad.

bolo dros gavrcelebuli saqonlis daavadebebis gamo upirate-

soba eniWeba Roris nawilebisagan damzadebul Jelatins. amJamad mim-

dinareobs kvleva-Zieba, raTa damzaddes cxoveluris msgavsi Jelatini 

mcenareuli cilebisagan.

► kvercxis cila
kvercxis cila mravali saxis cilisagan Sedgeba. meRvineobaSi gamoi-

yeneba axali kvercxis cila gayinuli an stabilizebuli saxiT, an misi 

fxvnili.

xmarebamde igi kargad unda aiTqvifos, aqafebis gareSe, raTa daiSa-

los apki da gamoTavisufldes saWiro cilebi.

RvinoSi moxvedrili kvercxis cila alkoholisa da taninebis moq-

medebiT warmoqmnis micelebs, ganicdis flokulacias, ileqeba da wari-

tacebs Setivtivebul nawilakebs.

kvercxis cila Zalian karg Sedegebs iZleva wiTeli, taninebiT mdi-

dari Rvinis dasawmendad. mas TiTqmis ar xmaroben wiTeli, axalgazrda 

Rvinisa da arc TeTri Rvinis gasawebad.

asi litri wiTeli Rvinis gasawebad 1-dan 3 kvercxamdea saWiro, anu 

225 litrian kasrze 2_6 kvercxi. gayinuli cila gadnobisTanave unda 

iqnes gamoyenebuli 0,75_2 ml.l-1 odenobiT. fxvnili ki winaswar izileba 

da ixsneba natriumis karbonat damatebul wyalSi. erT litr Rvinoze 

saWiroa daaxloebiT 100_150 mg kvercxis cilis fxvnili.

► Tevzis webo
Tevzis webo Tevzis (magaliTad TarTi) xrtilebisa da sacurao buS-

tisagan mzaddeba. igi erT-erTi saukeTeso gamwebavi saSualebaa TeTri 

RvinisaTvis, romelsac igi uZlierebs fers da uumjobesebs sxivs. es 

webo gvxvdeba Txeli furclebis, firfitebis an fxvnilis saxiT. dRes 

bazarze SesaZlebelia misi mza xsnaris SeZenac.

Tevzis webos saSualo dizaa 10-50 mg.l-1. mzaddeba cxel an civ wyalSi. 

civi wyali ukeTes Sedegebs iZleva.

daweboebamde mzaddeba Semdegi saxis narevi : 100 g Tevzis webo + 10 l 

wyali + 10 ml HCl + 2-3 g SO
2
. 5-10 dRiani dasvenebis Semdeg miRebul 

comisebr masas sresen da atareben cxaurSi. kasrSi an cisternaSi dam-

atebemde mas winaswar ramdenime litr RvinoSi ureven.

Tevzis webos uaryofiT mxared Tvlian mis msubuq da cudad damjdar 

leqs. dRes zogierTi meRvine mas wiTeli Rvinis gasawebadac iyenebs, 

daaxloebiT 50 mg.l-1 odenobiT.
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► kazeini
kazeini rZidan miRebuli cilaa da warmodgenilia TeTri an odnav 

moyviTalo wminda fxvnilis saxiT. mJava garemoSi moxvedrisas igi 

ileqeba. ar ixsneba wyalSi da ixsneba tute areSi.

am webos damatebis dros aucilebelia Rvinis dauyovneblivi gaerT-

gvarovneba (dareva).

didi doziT damatebuli kazeini Rvinos aclis masSi arsebuli rkinis 

umetes nawils. saSualo doziT (100-200 mg.l-1) kazeini TeTri Rvinis 

erT-erTi saukeTeso weboa. ufro maRali dozebiT (500 mg.l-1 da meti) 

mas iyeneben gareSe sunis an wiTeli yurZnidan miRebuli TeTri RvinoSi, 

feris mosaSoreblad.

bazarze SeiZleba Segvxvdes e. w. xsnadi kazeini, romelSic Sereulia 

kaliumis karbonati da romelic warmoqmnis kazeinatebs.

► tute alginatebi
es weboebi zRvis mcenareebisagan mzaddeba. warmodgenilia TeTri an 

moyviTalo fxvnilis saxiT, romelic mcire boWkoebisagan Sedgeba. iyene-

ben cqriala Rvinoebis dasawmendad daaxloebiT 20 mg.l-1 odenobiT.

1.6.3. daweboebis teqnika

daweboebisas mniSvnelovani momentebia :

_ saWiro webos SerCeva da momzadeba ;

_ daweboebis kondiciebi ;

_ webos Sereva dasamuSavebel RvinoSi ;

_ Rvinis weboze datovebis xangrZlivoba.

1.6.3.1. saWiro webos SerCeva da momzadeba

wiTel RvinoSi arsebuli taninebi aadvilebs cilovani webos daleq-

vas. amitom, misi daweboeba ufro advilia, vidre TeTri Rvinisa. miuxe-

davad fenoluri naerTebis danakargisa, daweboeba wiTeli Rvinis Tvise-

bebs didad ar cvlis. flokulacias ganicdis mxolod zogierTi bmuli 

antociani da yvelaze aqtiuri taninebi. daweboebis Semdeg mcirdeba 

taninTa Jelatinis maCvenebeli, anu Rvino rbildeba. Rvinis feris inten-

sivoba ar icvleba. Tumca arasworad Catarebulma am operaciam SeiZleba 

gaaTxelos Rvino, amitom aucilebelia winaswari sacdeli daweboeba.

TeTri Rvinis daweboeba ufro safrTxiloa. erTi mxriv, SeiZleba 

igi gadaiwebos, meore mxriv ki mcirdeba misi aromatuli intensivoba. 

Tumca, normalurad Catarebuli daweboebisas, aromati mxolod mcired 

iklebs da ufro ixveweba.

TeTri Rvinis daweboeba SeiZleba :

_ kazeiniT ;

_ Tevzis weboTi ;

_ webos kompleqsiT : Jelatini silikatis gelTan an zolTan asocia-

ciaSi, raTa ar moxdes gadawebva.

1.6.3.2. daweboebis kondiciebi

yovelgvari problemis Tavidan asarideblad aucilebelia winaswar 

sacdeli daweboebis Catareba, raTa dadgindes webos saWiro doza.

dasamuSavebeli Rvino unda akmayofilebdes Semdeg kondiciebs :
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_ ar unda duRdes (CO
2
-is gamoyofa aferxebs webos moqmedebas) ;

_ damTavrebuli unda hqondes vaSlrZemJavuri duRili. daweboebisas 

Rvinos scildeba fermentebi, ris gamoc duRili SeiZleba Seferxdes an 

saerTod gaCerdes ;

_ ar unda Seicavdes damcvel koloidebs, Torem misi daweboeba Seu-

Zlebelia. am problemis gadaWra SeiZleba tkbilSi an maduRar RvinoSi 

damcveli koloidebis damSleli enzimebis damatebiT.

1.6.3.3. webos Sereva dasamuSavebel RvinoSi

RvinoSi webos Serevis Semdeg igi maqsimalurad Tanabrad unda 

ganawildes mTlian masaSi. amisaTvis saWiroa Rvinis dareva.

kasrebis SemTxvevaSi gamoiyeneba dasarevi instrumentebi. es SeiZleba 

iyos ubralo joxi an specialuri saTqvef-damrevebi.

cisternaSi webos an pirdapir zeda karidan asxamen, an remontaJis 

dros, an specialuri dasaweboebeli tumbos saSualebiT.

1.6.3.4. weboze datovebos xangrZlivoba

xangrZlivoba damokidebulia webos xarisxze da imaze, Tu ra Sede-

gis miRwevaa sasurveli. umravles SemTvevaSi, imisaTvis rom daweboebam 

Sedegi gamoiRos, saWiroa minimum 10_15 dRe.

daweboebis operaciis Catarebas urCeven zamTris siciveebis dadgo-

mamde, filtraciamde (daweboebis Semdgom advildeba filtracia), an 

zustad boTlebSi Camosxmis win.

zogierTi TeTri Rvino Zlier Raribia taninebiT, amitom igi advilad 

SeiZleba gadaiwebos. zedmeti cilebis mosacileblad Zvelad RvinoSi 

50_100 mg.l-1 tanins umatebdnen. Tumca taninebi zrdis Rvinis siZel-

ges, ris gamoc mis damatebas bentonitis damateba sjobs. rogorc ukve 

vnaxeT, bentoniti ierTebs cilebsa da kationebs, Tumca igi ufro 

amdgradebs Rvinos, vidre wmends.

TeTri Rvinis dasaweboelad rekomendebulia cilovani weboebi ben-

tonitTan an silikatis gelTan erTad.

Rvinis taninebiT gamdidrebam (asamblaJi, kasrebSi davargeba) Ses-

aZlebelia cilebis flokulacia da SemRvreva gamoiwvios. amisagan 

dasacavad Rvinos 0 °C-mde aciveben, filtraven diatomitis miwaze da 

isev aTboben.

1.7. filtracia

1.7.1. filtraciis principi

filtracia meqanikuri operaciaa, romlis drosac siTxe gaivlis 

forebian masaSi, sadac mas scildeba Setivtivebuli nawilakebi.

filtracia SeiZleba iyos :

_ frontaluri, rodesac gasafiltri siTxis nakadi kveTs mfiltrav 

zedapirs. es filtraciis yvelaze gavrcelebuli saxea ;

_ tangencialuri, rodesac gasafiltri siTxis nakadi mfiltravi 

zedapiris paralelurad miedineba. filtraciis es meTodi meRvineobaSi 

axalia, amitom jerjerobiT naklebadaa gavrcelebuli.

filtracias ganapirobebs ori movlena :
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_ gacra : Setivtivebuli nawilakebs akavebs maTze mcire zomis 

mqone mfiltravi Sris forebi, garda safuvrebisa, romlebmac SeiZleba 

deformacia ganicados. mfiltravi zedapiri TandaTanobiT igmaneba. 

ganafiltri Rvino jer mRvriea, Semdeg ufro da ufro wminda. samagi-

erod mcirdeba filtraciis warmadoba ;

_ adsorbcia : nawilakebi Cerdeba mfiltrav masaze miwebebis gamo. 

filtris forebi ufro didi zomisaa, vidre maT mier SeCerebuli 

nawilakebi. am saxis filtrebSi gatarebuli Rvino dasawyisSi Zlier 

wmindaa, Semdeg ufro da ufro naklebad, radgan mfiltravi masa nel-

nela ifareba Rvinis nawilakebiT da kargavs adsorbciis unars.

amgvarad, filtris dagmanvis Sedegad icvleba filtraciis efeqti 

da warmadoba. Rvino erTxel gafiltvriT kriala ver gaxdeba. Zlier 

mRvrie Rvinos SedarebiT farTeforebian filtrSi atareben, wminda 

Rvinoebs ki _ wvrilforebian filtrebSi.

Rvinis nakadi

mfiltravi Sre

filtraciis
mimarTuleba

pirdapiri filtracia tangencialuri filtracia

filtraciis
mimarTuleba

mfiltravi Sre

Rvinis nakadi

naxati 37  filtraciis sxvadasxva sqema

yvela mfiltravi masis moqmedeba gacrasa da adsorbciazea damyare-

buli, magram sxvadasxva proporciiT, rac ganpirobebulia TviT fil-

tris gvarobaze. mfiltravi Sre SeiZleba iyos :

_ celuloza ;

_ diatomoti (kizelguri anu infuzoriuli miwa) : miiReba danaleqi 

erTujrediani wyalmcenareebisagan ;

_ perliti. miiReba aluminis silikatis Semcveli mTis qanebisagan ;

_ sinTetikuri masalebi ;

_ mineraluri masalebi, maT Soris, uJangavi foladi.

sxvadasxva filtris efeqturoba izomeba Semdegi parametrebis mixed-

viT :

_ forianoba anu mfiltravi masis SigniT arsebuli carieli mocu-

loba procentebiT mTlian masasTan SedarebiT. rac metia forianoba, 

miT metia nawilakebis Sekavebis unari. celulozis forianoba daaxloe-

biT 80 %-ia, xolo diatomitisa _ daaxloebiT 90 % ;

_ SeRwevadoba Seesabameba siTxis mfiltrav SreSi gadinebis siCqa-

res. SeRwevadobis sazomi erTeulia darsi. rac ufro maRalia darsebis 

ricxvi, miT naklebad akavebs filtri mcire zomis nawilakebs ;

_ Sekavebis zRvari warmoadgens filtris mier SeCerebuli nawilakebis 

minimalur zomas.
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1.7.2. filtrebis tipebi

1.7.2.1. aluvionuri filtrebi

aluvionuri filtrebi Seicavs didi diametris forebis mqone 

sayrdens, romelzec ileqeba mfiltravi masa, rac amcirebs forebis 

zomas. mfiltravi masa warmoadgens diatomitis, perlitis an celu-

lozis fxvnils, romlebsac zogadad miwas uwodeben. miwa gasafiltr 

siTxesTan erTad miewodeba filtrs (aluvionaJi).

arCeven uwyveti moqmedebis aluvionur filtrs, rotaciul vakuum 

filtrsa da filtr press.

► uwyveti moqmedebis aluvionaruli filtri
uwyveti moqmedebis aluvionuri filtri Seicavs didi zomis forebian, 

uJangavi foladis sayrdens. dasawyisSi am sayrdenze daxuruli cikliT 

atareben Rvinisa da safiltri fxvnilis nazavs. nazavi nel-nela ileqeba 

sayrdenze, amcirebs forebis diametrs da warmoqmneba mfiltravi Sre. 

Semdeg cikli ixsneba da mfiltrav Sreze gaivlis gasafiltri Rvinisa 

da fxvnilis axali nazavi. TandaTanobiT mcirdeba forebis diametri da 

filtris mier dakavebuli nawilakebis zoma. rodesac forebi mTlianad 

daixureba, filtracias aCereben, filtrs Slian da recxaven.

safiltr fxvnilad gamoiyeneba diatomitis an perlitis fxvnili. 

maTi forianoba maRalia, xolo gamtarianoba sxvadasxvagvari. am tipis 

filtrebis Rirsebas warmoadgens is, rom SerCeuli fxvnilis mixedviT 

SeiZleba ganxorcieldes rogorc msxvili (2 darsize meti TeTri fxvni-

lis SemTxvevaSi), aseve wminda filtracia (0,5 darsize naklebi vardis-

feri fxvnilis SemTxvevaSi). am filtrebis gamoyeneba sakmaod rTulia 

da codnas moiTxovs. amasTan, gamoyenebuli mfiltravi masa garemos 

dabinZurebis wyaros warmoadgens.

► rotaciuli vakuumfiltri
rotaciuli vakuumfiltri Seicavs mbrunav dols, romelic nawilo-

briv CaSvebulia gasafiltri siTxisa da safiltri fxvnilis (diatomiti 

an perliti) narevis Semcvel avzSi. mbrunavi dolis kedlebze warmoiqm-

neba mfiltravi Sre. dolis SigniT warmoqmnilia vakuumi, romlis moq-

medebiTac gasafiltri siTxe gaivlis mfiltrav Sres. vakuumi iZleva 

mfiltravi Sris kedlebze SenarCunebis saSualebasac. RvinoSi Setiv-

tivebuli nawilakebi Seiwoveba dolis kedlebze, ris Sedegadac mfil-

travi Sris sisqe izrdeba. mis Sesamcireblad dolis paralelurad 

damontaJebulia specialuri safxeki. 

am tipis filtri saSualebas iZleva Zlier mRvrie siTxeebic ki uwyve-

tad gaifiltros. mis nakls warmoadgens gasafiltri siTxis daJangva 

haerTan Sexebis gamo.

► filtrwnexi
filtrwnexi Sedgeba moZravi CarCoebisagan, romlebic damagrebu-

lia sadgarze da gadakruli aqvs naWeri. igi Zlier mRvrie siTxeebsac 

filtravs. gasafiltr siTxeSi emateba mfiltravi fxvnili, diatomiti 

an perliti da narevi gaivlis filtrwnexs. dawmendili siTxe gaivlis, 

xolo Setivtivebuli nawilakebi ileqeba naWerze.
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1.7.2.2. firfitiani filtrebi

gasafiltri siTxe gaivlis mza firfitebSi. arsebuli filtrebis gama 

maTi simsxosa da bunebis mixedviT Zlier gansxvavebulia. isini mzaddeba 

celulozisagan an perlitisagan, xandaxan diatomitis SereviT.

filtris efeqtis mixedviT arCeven :

_ dasawmend filtrebs (firfitebs) : maTi forebi naklebad mWidroa, 

magram kargad akavebs simRvrivis gamomwvev nawilakebs ;

_ sterilur filtrebs (firfitebs) : maT SeuZliaT Zlier mcire 

zomis nawilakebisa, da maT Soris mikroorganizmebis, Sekavebac.

arsebobs sami tipis safiltri mowyobiloba :

_ firfitiani filtrebi ;

_ polifiltrebi ;

_ amoburculi, sanTlisebri filtrebi

► firfitiani filtrebi
firfitiani filtri Sedgeba kvadratuli formis moZravi, daRaruli Car-

Coebisagan, romlebic magrdeba sadgarze. maT Soris Tavsdeba celulozis, 

aluminis, diatomitis an polieTilenisagan damzadebuli firfitebi. am 

firfitebis Calagebisas yuradReba unda mieqces firfitebis mimarTulebas. 

xorkliani zedapiri Seesabameba Rvinis Sesvlis mxares. firfitis foriano-

bas aRniSnavs masze arsebuli nomeri. erTi da imave mwarmoeblis SemTxvevaSi, 

rac ufro maRalia nomeri, miT ufro wvrilforiania filtri. sxvadasxva 

mwarmoeblebis numeracia erTmaneTs iSviaTad emTxveva.

imisaTvis, rom Rvinom filtri gaiaros, saWiroa masze wneviT moq-

medeba. am wnevas warmoqmnis doneTa sxvaoba an tumbo. moqmedi wneva 

mudmivi unda iyos, raTa ar moxdes Rvinis gaJonva firfitebidan. wnevis 

cvlilebam, gansakuTrebiT dasawmend filtrebze, SesaZlebelia gamoi-

wvios firfitis boWkoebis dazianeba da iseTi nawilakebis gadasvla 

nafiltrSi, romlebic Cveulebriv ver gaaRwevda. filtraciis dasawy-

isSi firfitebi Rvinos qaRaldis gemos aZlevs. amis Tavidan asaride-

blad, filtraciis dasawyisSi filtrSi unda gatardes wyali, xolo 

pirveli ramdenime litri nafiltri Rvino gadaiRvaros. filtraciis 

dasrulebis Semdeg firfitebs yrian.

firfitiani filtrebi sakmaod praqtikulia, magram sifrTxilea saWiro 

firfitebiT manipulirebis dros, radgan isini advilad ziandeba.

► polifiltrebi
am tipis filtrebs damatebuli aqvT mimarTulebis Sesaqcevi kamera 

an CarCoebi, rac saSualebas iZleva erTdroulad moxdes Rvinis orgvari 

filtracia, magaliTad, dawmenda da sterilizacia.

polifiltrebis gamoyenebiT mcirdeba filtris gabaritebi, muSao-

bis xangrZlivoba da manipulaciebis ricxvi.

► amoburculi sanTlisebri filtrebi
amoburculi sanTlisebri filtrebi mzaddeba celulozis, aluminis 

da plastikuri nivTierebebisagan, romlebsac SesakavSireblad ematebaT 

zeta+ potenciuri muxtis mqone rezini. zeta+ potenciuri muxti aqvs 

aseve azbests, romlis gamoyenebac amJamad akrZalulia. am muxtis mqone 

rezini Rvinis pH-ze damuxtulia dadebiTad.
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rezini zrdis mfiltravi masis simyares, romelsac SeiZleba mieces 

amoburculi forma, hqondes ormagi zedapiri da karterSi erTimeo-

reze damagrdes sanTlebis saxiT. igi iwebebs Rvinis pH-ze uaryofiTad 

damuxtul koloidebsa da mikroorganizmebs, kerZod, baqteriebs.

amoburcul sanTlisebr filtrebs Semdegi dadebiTi Tvisebebi axa-

siaTebs :

_ mfiltravi masis zedapiri mcire moculobis filtrSic ki maRalia ;

_ gansazRvruli mfiltravi zedapiri sxva filtrebze meti raodeno-

biT Rvinis gafiltvris saSualebas iZleva ;

_ misi gamoyeneba iolia. sanTlebi karterSi daculia mosalodneli 

dazianebisagan. SesaZlebelia maTi regeneracia da mravali dRis man-

Zilze gamoyeneba.

xmarebis Semdeg sanTlebi siTxeSi inaxeba. momdevno xmarebis win 

siTxes Rvrian da sanTlebs utareben dezinfeqcias mduRare wylis 

gatarebiT. es sanTlebi sakmaod gamZlea.

1.7.2.3. membranuli filtrebi

membranuli filtraciisas Rvino gaivlis organuli an mineraluri 

bunebis membranas. membranis forebi mkacradaa dakalibrebuli. membrana 

Cakecilia sanTelSi da Tavsdeba daxurul karterSi. amgvarad, mcire 

gabaritis filtris mfiltravi zedapiri didia. membranis forebze 

didi zomis nawilakebis (maT Soris safuvrebisa da baqteriebis) SeCereba 

gacriT xdeba. amasTan, membranis siRrmeSi adgili aqvs adsorbciasac.

membranuli filtrebi Rvinos ufro asterilebs, vidre wmends. amis 

gamo Rvinos winaswar prefiltrSi atareben, romelic erTgvar mikro-

filtrs warmoadgens. membranuli filtrebis forianoba umravles Sem-

TxvevaSi 1,2 μ-dan (romelic safuvrebis Sekavebis saSualebas iZleva) 

0,45 μ-mdea (romelic baqteriebsac akavebs). SesaZlebelia membranuli 

filtrebis aRdgena da maTi ramdenime kviris ganmavlobaSi gamoyeneba.

1.7.2.4. tangencialuri filtrebi

gasafiltri siTxe daxurul ciklSi moZraobs membranis paralelu-

rad. membranis erTi an meore mxridan moqmedi wnevis gavleniT siTxis 

nawili kveTs membranas. filtris mier SeCerebuli nawilakebi ar Cerdeba 

membranis zedapirze, radgan mas waritacebs gasafiltri siTxis nakadi 

anu filtri ganuwyvetliv sufTavdeba. amis wyalobiT gamoyenebuli 

membranebis warmadoba izrdeba. arsebobs organuli Tu mineraluri 

bunebis membranis uamravi saxesxvaoba.

miuxedavad imisa, Zlier mRvrie iyo Rvino Tu ara, mikrofiltraciis 

Semdeg igi kargadaa gawmendili da gaRaribebulia mikroorganizmebiT.

tangencialurma filtraciam SeiZleba Secvalos sxva saxis filtra-

ciebi da dawmendisa da gamdgradebis sxvadasxva operaciebi. igi aseve 

drois mogebis saSualebas iZleva da amcirebs garemos damabinZurebeli 

narCenebis raodenobas.

1.7.3. filtraciis teqnika

1.7.3.1. Rvinis momzadeba filtraciisaTvis

filtraciamde Rvinos unda Cautardes organoleptikuri da labo-
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ratoriuli analizi. unda dazustdes gogirdis dioqsidis Semcveloba.

filtraciis gaadvilebisa da srulyofis mizniT SeiZleba ramdenime 

testis Catareba :

_ simRvrivis gazomva : Rvinis simRvrive bunebrivad klebulobs 

Rvinis davargebisas da sxvadasxva operaciis msvlelobisas. boTlebSi 

Camosasxmeli Rvinis simRvrive TeTri Rvinis SemTxvevaSi ar unda aRe-

matebodes 1 NTU-s xolo wiTeli Rvinis SemTxvevaSi _ 2 NTU-s.

_ V
maq

 : Rvinis maqsimaluri raodenoba, romlis gafiltvrasac SeZ-

lebs mocemuli membranuli Tu firfitiani filtri. am testis mixed-

viT advilad ikveTeba Znelad gasafiltri Rvino da amis mixedviT xdeba 

Sesabamisi filtris SerCeva ;

_ membranuli Tu firfitiani filtrebis dagmanvis maCveneblis 

gansazRvra. Tu es maCvenebeli naklebia 250-ze, filtris dagmanvis saSiS-

roeba principSi aRar arsebobs. dRes am testis ganxorcieleba SesaZle-

belia specialuri programis saSualebiT.

1.7.3.2. saWiro filtris SerCeva

filtracia Rvinis damzadebis sxvadasxva etapze SeiZleba ganxor-

cieldes. amisda mixedviT gasafiltri Rvino met-naklebadaa gajere-

buli simRvrivis gamomwvevi nawilakebiT da filtraciac met-naklebad 

wmindaa saWiro. sxvadasxvaa filtraciis mizanic. arCeven :

_ adreul, uxeS filtracias ;

_ Rvinis dawmendis filtracias davargebisas ;

_ saboloo filtracias Camosxmamde.

adreuli filtraciisaTvis primeri tipis RvinoebisaTvis, romlebic 

maleve unda Camoisxas boTlebSi, yvelaze morgebulia uwyveti, aluvi-

onaruli filtracia. filtraciis gasaadvileblad SesaZlebelia Rvinis 

winaswari daweboeba. es filtracia aseve dazianebuli yurZnidan miRe-

buli Rvinis SemTxvevaSi gamoiyeneba an Rvinis sxvadasxva damuSavebis 

(kaliumis ferocianuriT an siciviT) win.

naqaCi fraqciebi SeiZleba igivenairad an rotaciuldolian filtrSi 

gaifiltros.

TeTri tkbili Rvinis duRilis dawyebis an raime eWvis SemTxvevaSi, 

karg Sedegebs iZleva tangencialuri filtracia.

gansakuTrebuli SemTxvevebis garda, boTlebSi Camosxmamde yvela Rvino 

ifiltreba minimum erTxel, raTa miRweuli iqnes Rvinis maqsimaluri gam-

Wvirvaloba, gamdgraddes igi da ar moxdes boTlebSi leqis warmoqmna da 

mikroorganizmebis ganviTareba. amisaTvis iyeneben firfitebian (klasikuri 

Tu sanTlisebri) an membranul filtrs. amis Semdeg SesaZlebelia meore, 

ufro wminda filtracia isev firfitebian an membranul filtrSi.

filtracias ewodeba mikroorganizmebiT Raribi, Tu maTi ricxvi 100 

ml RvinoSi naklebia 1-ze, xolo steriluri _ Tu mikroorganizmebis 

ricxvi naklebia 1-ze 1 boTl RvinoSi.

SesaZlebelia ganxorcieldes rogorc Rvinis, aseve tkbilis tangen-

cialuri filtracia.

1.7.3.3. filtraciis higienuri wesebi

filtraciis sasurveli Sedegebis misaRwevad aucilebelia :

_ filtraciamde moxdes firfitiani Tu membranuli filtrebis 
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sterilizacia cxeli wyliT (90 °C) an wylis orTqliT, minimum, 20 wuTis 

ganmavlobaSi ;

_ filtraciis Semdeg sanTlisebri filtrebi gairecxos jer 40 °C-

iani, Semdeg ki 90 °C-iani wyliT. membranuli filtrebis aRdgena civi 

wyliT xorcieldeba.

yoveli xmarebis Semdeg aucilebelia yvela tipis filtris dezinfeq-

cia da Semdeg gavleba.

1.7.3.4. filtraciis xarisxis kontroli

membranuli filtrebis gamoyenebamde, membranis xarisxis Sesamow-

meblad saWiroa maTi simrTelis testis Catareba. simrTelis testi 

orgvaria : `buStulebis warmoqmnis wnevis testi~ da `wnevis SenarCunebis 

testi~. pirvel SemTxvevaSi karters avseben civi wyliT, isev clian, 

uberaven haers da naxuloben, Tu ra wnevaze gamoidevneba wyali membra-

nidan. am wnevas `buStulebis warmoqmnis wneva~ ewodeba. igi unda Seesab-

amebodes mwarmoeblis mier mocemul mniSvnelobas da unda SenarCundes, 

minimum, 5 wuTis ganmavlobaSi. es ukve wnevis SenarCunebis testia.

testis Semdeg, buStulebis warmoqmnis wnevis 80 % wnevaze muSaobis 

pirobebSi membranis simrTele garantirebulia.

filtraciis msvlelobisas SesaZlebelia mikrobiologiuri analize-

bis Catareba, mikroorganizmebis saerTo raodenobis daTvla malasezis 

kameris gamoyenebiT. regularulad unda Semowmdes Rvinis organolep-

tikuri Tvisebebi da misi simRvrive.

filtracia Rvinis momzadebis garkveul etapebze sasurvelia da 

dadebiTad moqmedebs mis siwmindeze, mdgradobasa da organolepti-

kaze. miuxedavad amisa, zedmeti filtracia amcirebs misi Semadgeneli 

nivTierebebis (polisaqaridebi, aromatebis sayrden naerTebi, taninebi) 

raodenobas da dabla scems Rvinis xarisxs.

1.8. centrifugireba

suspenziis mdgomareobaSi myofi nivTierebebis gamoleqva gravitaciis 

moqmedebiT bunebrivad mimdinareobs. gamoleqvis procesis daCqareba 

SeiZleba am nivTierebebze centridanuli Zalis moqmedebiT, rac gacile-

biT Zlieria, vidre vidre gravitaciuli Zala. centrifuga Zalian karg 

Sedegebs iZleva, Tanac drois mcire monakveTSi. misi gamoyeneba, rogorc 

ukve aRvniSneT, SesaZlebelia tkbilis dawdomis dasaCqareblad.

praqtikaSi pirvelad gamoyenebuli centrifugebi perioduli moqmedebisa 

iyo. dagrovili leqis mosacileblad saWiro iyo aparatis gaCereba.

dRes gamoyenebuli centrifugebi uwyveti moqmedebisaa. leqis mocileba 

xdeba specialuri pultis an programis meSveobiT. zogierT aparatze 

damontaJebulia avtoprograma, romlis fotoeleqtruli kamera zomavs 

damuSavebuli Rvinis gamWvirvalobas da, Tu es ukanaskneli aradamakmayo-

filebelia, centrifugas avtomaturad scildeba dagrovili leqi.

warmadobis mixedviT arCeven :

_ klasikur centrifugebs : maTi aCqareba gravitaciaze 5_8 aTasiT 

metia. amgvari centrifugebi gamoiyeneba tkbilisa da Rvinis leqidan 

gadaRebisas an maTi prefiltraciisaTvis. am dros siTxes scildeba 

safuvrebis udidesi nawili (95-99 %). samagierod, baqteriebis didi 
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nawili damuSavebis Semdegac rCeba ;

_ ultracentrifugebs anu maRali warmadobis centrifugebs : 

maTi aCqareba gravitaciaze 14-15 aTasjer metia. aseTi Zlieri apa-

ratebis gamoyeneba SesaZlebelia Rvinis boTlebSi Camosxmisas. maTi 

saSualebiT SeiZleba safuvrebis mTlianad, xolo baqteriebis 95 %-is 

mocileba. am centrifugebSi SeiZleba mxolod winaswar dawmendili 

(daweboebuli an enzimebiT damuSavebuli) Rvinis gatareba, radgan 

igi cudad acilebs koloidebs. Tanac koloidebis makromolekulebi 

SeiZleba daqucmacdes, rac uaryofiTad imoqmedebs Rvinis gamWvir-

valobaze.

Rvinis dawmendis sxvadasxva sistemebis Sesadareblad SeiZleba 

iTqvas :

• daweboebis Rirsebebs Seadgens is, rom :

_ miiRweva stabiluri gamWvirvaloba, radgan daweboeba ar aci-

lebs damcvel koloidebs ;

_ ar saWiroebs ZviradRirebul danadgarebs ;

misi uaryofiTi mxarea :

_ operaciis xangrZlivoba da delikaturoba. daweboeba ar aris 

SesaZlebeli wlis nebismier dros ;

_ daweboebis Sedegebi damokidebulia gamoyenebuli webos saxe-

obasa da operaciis Sesrulebis xarisxze.

• filtracia da centrifugacia swrafad xorcieldeba da 

sasurveli Sedegi maSinve miReba.

mis naklovanebad Tvlian :

_ mniSvnelovan investiciebs saWiro aparatebis SesaZenad. fil-

tris SeZenamde saWiroa imis codna Tu ra raodenobiT da ra saxis 

Rvino unda gaifiltros masSi. centrifuga gamoiyeneba ara marto 

Rvinis, aramed tkbilis damuSavebisTvisac ;

_ Rvinis momentaluri cvlilebebs. yovelgvari damuSaveba 

`Rlis~ Rvinos. fizikuri damuSavebebi zrdis Rvinis aeracias, xan-

daxan ki ucxo gemos sZens mas, Tumca mcire xniT. damuSavebamde 

aucilebelia Rvinis momzadeba. damuSavebisas meRvine kargad unda 

icnobdes gamoyenebul aparatebs (filtri, centrifuga) da flob-

des maT. damuSavebis Semdeg ki saWiroa Rvinis dasveneba ramdenime 

kviris ganmavlobaSi.

xelovnuri dawmendisas Rvino odnav, magram mainc Raribdeba. 

Tumca, ukanaskneli gamokvlevebis mixedviT, misi Seferilobisa 

da feris tonebis cvlileba ar aris ufro meti vidre daweboe-

bisas.

1.9.  specialuri damuSavebebi

1.9.1. Rvinis Tburi damuSaveba anu pasterizacia

pasterizacia ewodeba Rvinis gacxelebas garkveuli drois ganmav-

lobaSi, masSi mikroorganizmebis (safuvrebi da daavadebis gamomwvevi 

baqteriebi) ganviTarebis aRkveTis an SeCerebis mizniT.
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1.9.1.1. siTbos gavlena Rvinoze

► Rvinis damwifebis daCqareba
Rvinis Tburi damuSaveba sagrnoblad aZlierebs :

_ JangviT movlenebs : imisaTvis rom, Rvino ar gadaiRalos da naad-

revad ar daZveldes, misi gaTboba haermiukareblad unda ganxorciel-

des. amgvarad aRar moxdeba Rvinis ZiriTadi komponentebis zedmetad 

daJangva, ar daikargeba RvinoSi gaxsnili gazi da aqroladi nivTiere-

bebi ;

_ saferavi nivTierebebis hidrolizs ;

_ eTerifikaciis reaqciebs.

► Rvinis stabilizacia
Rvinis Tburi damuSaveba iwvevs :

• cilebis koagulacias : siTbos moqmedebiT azotovani nivTierebebi 

denaturacias ganicdis, gagrilebisas ki koagulirdeba. amis Semdeg 

isini SesaZlebelia :

_ flokulaciis Sedegad gamoileqos ;

_ an koagulirebuli cilebi siTxeSi darCes da maT mosacileblad 

saWiro gaxdes filtracia an daweboeba.

wiTeli da vardisferi Rvinoebis SemTxvevaSi gamoileqeba saferavi 

nivTierebebi. TeTr Rvinoze am operacias iyeneben mxolod im SemTx-

vevaSi, Tu masSi arsebuli didi raodenobiT cilebis mosacileblad 

saWiroa bentonitis Zlier maRali doza ;

• spilenZis mocilebas : siTbos moqmedebiT spilenZi warmoqmnis aer-

aciiT Seqcevad, mcire simRvrives. simRvrivis mosacileblad axorcie-

leben daweboebas ;

• damcveli koloidebis warmoqmnas : Tburi damuSavebisa da filtra-

ciis Semdeg Rvino mdgradia cilovani simRvrivisa da spilenZis kasis 

mimarT. maRali temperaturis gavleniT xdeba RvinoSi arsebuli dam-

cveli koloidebis gamsxvileba, rac aZlierebs maT damcvel Tvisebas ;

• Rvinis qvis gamoleqvis Semcirebas : Rvinis boTlebSi gaTbobisas 

iSleba RvinoSi arsebuli mikrokristalebi. amgvarad mcirdeba Semd-

gomSi maTi warmoqmnisa da gazrdis saSiSroeba. siTboTi damuSavebuli 

Rvino gacilebiT mdgradia temperaturis cvlilebebiT gamowveuli 

kristaluri simRvrivis mimarT ;

• fermentebisa da oqsidazebis daSlas : pasterizaciis gavlena mik-

roorganizmebsa da enzimebze damokidebulia ara marto temperaturaze, 

aramed siTbos moqmedebis xangrZlivobazec. am movlenas gamosaxaven 

pasterizaciis erTeuliT (UP). pasterizaciis erTi erTeuli Seesabameba 

gacxelebas 60 °C-ze 1 wuTis ganmavlobaSi. misi efeqturoba damokideb-

ulia garemos kondiciebze, kerZod, pH-ze, Tavisufal da saerTo SO
2
-ze 

da moculobiT spirtSemcvelobaze.

rac ufro maRalia pasterizaciis temperatura, miT ufro SeiZleba 

moqmedebis xangrZlivobis Semcireba.

erTsa da imave Sedegebs iZleva pasterizacia 75 °C-ze 1 wuTis ganma-

vlobaSi da pasterizacia 90 °C-ze 1 wamis ganmavlobaSi.

dabal pH-ebze pasterizaciis efeqturoba ufro maRalia.
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1.9.1.2. pasterizaciis teqnika

► dasamuSavebeli Rvinis Tvisebebi
dasamuSavebeli Rvino unda iyos :

_ winaswar gamdgradebuli kristaluri simRvrivisa da metaluri 

kasis mimarT ;

_ dawmendili ; winaaRmdeg SemTxvevaSi suspenziaSi myofi nawilakebi 

daiwveba, rac Rvinos damwvris tonebs miscems ;

_ janmrTeli ; daavadebuli Rvinoebi winaswar unda dawebovdes an 

gaifiltros ;

_ ara axalgazrda ; axalgazrda Rvino didi raodenobiT CO
2
-s Sei-

cavs, romelic siTbos moqmedebiT mTlianad gamoiyofa da xels uSlis 

Rvinis moZraobas uwyveti moqmedebis pasterizatorSi.

► pasterizaciis meTodebi
arCeven sxvadasxva saxis pasterizacias :

• boTluri pasterizacia xorcieldeba uwyveti qmedebis did avto-

matizebul aparatebSi. SesaZlebelia misi ganxorcieleba gacilebiT 

martivad. amisaTvis boTlebs awyoben metalis avzebSi da gadaaqvT spe-

cialur kamerebSi, sadac mas asxamen sasurveli temperaturis cxel 

wyals. temperaturis SerCevisas gasaTvaliswinebelia is, rom paster-

izaciis erTeulma boTlis SuagulSi unda SeaRwios. es meTodi praqti-

kaSi TiTqmis ar gamoiyeneba ;

• pasterizacia cisternaSi xorcieldeba metalis, mominanqrebul Tu 

uJangavi foladisperangian an klaknilaTi aRWurvil cisternebSi. per-

angsa Tu klaknilaSi cxeli wylis an wylis orTqlis gatarebiT Rvinis 

temperatura sasurvel sididemde mihyavT. gacxelebul Rvinos aciveben 

da gadaaqvT kargad dezinficirebul an orTqliT gasterilebul Wur-

WelSi ;

• flaS-pasterizaciis dros Rvinis temperatura sasurvel sididemde 

(magaliTad 95 °C) mihyavT da am temperaturas inarCuneben mxolod ram-

denime wamis ganmavlobaSi ;

• Termolizacia anu cxlad Camosxma. Rvinos daaxloebiT 50 °C tem-

peraturamde aTboben da asxamen boTlebSi. Semdeg igi nel-nela civdeba. 

boTlebi winaswaraa gasterilebuli. Tumca am meTods naklovanebebi 

axlavs :

_ pasterizaciam SeiZleba gamoiwvios boTlebis mtvreva, romelic 

Teoriulad 40 °C temperaturis cvlilebebs uZlebs ;

_ SesaZlebelia sacobi boTls miewebos. boTlis Tavis simxurvale 

adnobs sacobis zedapirze arsebul parafinsa Tu silikons ;

_ klebulobs Rvinis moculoba boTlebSi ;

_ Rvino kargavs masSi gaxsnil CO
2
-sa da Jangbads. am naklovanebis 

gamosworeba SesaZlebelia izobaruli Camomsxmelis gamoyenebiT.

rogorc wesi, pasterizacia ar utardeba maRali xarisxis mqone 

Rvinoebs, garda zogierTi maTganisa, romlebic Saqrebs Seicavs.

1.9.2. siciviT damuSaveba

sicive, Rvinis stabilurobisa da xarisxis gaumjobesebis ZiriTadi 
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faqtoria. jer kidev Zvel droSi iqna SemCneuli zamTris sicivis dadeb-

iTi gavlena Rvinoze, kerZod, kaliumis bitartratis anu Rvinis qvis 

gamoleqva. amis gamo Seecadnen xelovnurad SeeqmnaT igive kondiciebi 

did sawarmoebSi. siciviT damuSaveba saSualebas iZleva :

_ gamdgraddes axalgazrda Rvinoebi ;

_ an moxdes maTi koncentrireba.

1.9.2.1. Rvinis gamdgradeba sicivis moqmedebiT (ix. Tavi 8)

1.9.2.2. Rvinis koncentrireba sicivis moqmedebiT

Rvinis koncentraciis mizniT Rvinos imdenad aciveben, rom masSi 

warmoiqmneba yinulis kristalebi. yinuls maSinve acileben, rac iwvevs 

Rvinis Semadgeneli nivTierebebis koncentracias.

es operacia gamoiyeneba Semdeg SemTxvevebSi :

_ sufris Rvinis an Zlier dabalgradusiani sufris Rvinis23 mocu-

lobiTi spirtSemcvelobis asamaRleblad ;

_ ordinaruli Rvinoebidan aperitivebisaTvis specialuri Rvinoebis 

(15_18 moc. %) misaRebad.

► kanonmdebloba
Rvinis koncentrireba daSvebulia mxolod Rvinis mesakuTris maranSi 

an misi dakveTiT. koncentrirebis dros gasaTvaliswinebelia Semdegi 

pirobebi :

_ Rvinis realuri da potenciuri spirtSemcveloba ar unda gaizar-

dos 2 %-ze metad ;

_ moculoba ar unda Semcirdes 1/5-ze metad.

► koncentrirebis teqnika
koncentrirebis operacia ori etapisagan Sedgeba :

_ nawilobrivi gayinva : am dros frigoriferuli manqanis meSveobiT 

RvinoSi warmoiqmneba yinulis kristalebi ;

_ koncentrirebuli Rvinisa da yinulis gancalkeveba : xorcieldeba 

meqanikuri meTodebiT (gawurviT an wneviT).

Rvinis koncentrireba wlis nebismier drosaa SesaZlebeli, rac tkbi-

lis koncentrirebasTan SedarebiT am meTodis upiratesobas warmoad-

gens. meore mxiv, meTodi sakmaod ZviradRirebulia da Tan axlavs alko-

holis danakargebi.

► koncentrirebis gavlena Rvinis xarisxze
Rvinis koncentrirebis dros mravali nivTierebis wili izrdeba 

RvinoSi. esenia alkoholi, organuli mJavebi, mqrolavi mJavebi, SO
2
...

Tu Rvino mcire raodenobiT Seicavs alkoholsa da mJavebs, misi koncen-

trirebiT kargi Sedegi miiRweva. samagierod, maRalmJaviani Rvinoebi kidev 

ufro mJave xdeba. aseve Zlierdeba arasasiamovno gemo da suni maRali 

mqrolavi mJavianobisa da sxvadasxva zadis mqone Rvinoebis SemTxvevaSi.

23 evropuli kanonmdeblobiT sufris Rvinos, romlis moculobiTi spirtSemcveloba daSvebulze 

dabalia, ewodeba `Rvino, romelsac Seswevs unari, mogvces sufris Rvino~ (g. s.)

CHAPTER_07.indd   242CHAPTER_07.indd   242 4/16/2004   11:50:44 AM4/16/2004   11:50:44 AM



243Rvinis damuSaveba

2. Rvinis Camosxma boTlebSi

Rvinis Camosxma boTlebSi meRvineobis saboloo da didad sapasux-

ismgeblo operaciaa. Camosxmisas Rvino unda iyos :

_ msyidvelobiTi : anu unda Seesabamebodes dadgenil normebs da 

gemovnurad iyos saRi ;

_ kanonieri : anu im xarisxis Sesabamisi, rac aRniSnulia Rvinis etik-

etze. Rvinis yovel partias unda hqondes partiis saidentifikacio 

nomeri.

Rvinis boTlebSi Camosxmisas yovelgvari darRvevis Tavidan asac-

ileblad saWiroa elementaruli RonisZiebebis gatareba :

_ Camosxmamde _ gakontroldes Rvinis xarisxi ;

_ Camosxmisas _ gamoyenebuli iqnes sufTa manqana-danadgarebi ;

_ Camosxmis Semdeg _ gadamowmdes Catarebuli samuSaos Sedegebi.

2.1. Rvinis Camosxmamde gasatarebeli samuSao

2.1.1. Rvino

daRvinebis damTavrebidan moyolebuli xdeba erTi Rvinis sxvadasxva 

partiis gaerTgvarovneba anu asamblaJi. perioduli asamblaJebi Camosx-

mamde saSualebas iZleva SenarCunebuli iqnes mza produqciis erTgva-

rovneba.

nebismieri tipis Rvinis SemTxvevaSi Camosxmis procesi umniSvnelova-

nesia da saWiroebs kontrols. kontrolis mizniT xorcieldeba orgvari 

analizi :

• organoleptikuri analizi anu degustacia ;

• laboratoriuli analizi Semdeg maCveneblebze :

_ moculobiTi spirtSemcveloba ;

_ titruli da mqrolavi mJavianoba ;

_ Tavisufali da saerTo SO
2
 ;

_ rkinis, spilenZis Semcveloba da cilebis raodenoba ;

_ safuvrebisa da baqteriebis raodenoba.

miRebuli Sedegebis mixedviT xorcieldeba Sesabamisi damuSaveba.

Rvinis kategoriis (sufris Tu xarisxovani), tipis (primeri, saZvelo, 

mSrali Tu tkbili...), bazris (safrangeTi, evrokavSiri Tu mis gareT, 

kerZod, iaponia, kanada, aSS) mixedviT SesaZlebelia Rvino sterilurad 

Camoisxas. amisaTvis SeiZleba gamoyenebuli iqnes steriluri filtra-

cia, cxlad Camosxma da a. S.

2.1.2. danadgarebi da damxmare masala

Rvinis boTlebSi Camosxmamde saWiroa misi saboloo filtracia fir-

fitian an membranul filtrSi.

firfitian filtrebSi saboloo Sedegze did gavlenas axdens wneva, 

romelic regularuli da maRali (daaxloebiT 0,5_0,7 atm) unda iyos. 

amitomaa, rom filtrsa da Camomsxmel manqanas Soris Tavsdeba buf-

eruli cisterna, xolo am ori aparatis warmadoba erTimeores uTanx-

mdeba.

membranuli filtraciis dros wneva xarisxze ar moqmedebs. rogorc 
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yvela filtraciis SemTxvevaSi, aqac mniSvnelovania Rvinis winaswari 

dawmenda.

xmarebamde saWiroa gairecxos da dezinfeqcia Cautardes Camosxmis 

procesSi gamoyenebul yvela filtrs, tumbos, Slangsa Tu cisternas.

boTlebs, miuxedavad imisa, axalia Tu naxmari, evleba wyali. naxmari 

boTlebi winaswar irecxeba da dezinficirdeba. boTlis formisa da 

feris SerCeva umTavresad Rvinis tipisa da adgilwarmoSobis mixedviT 

xdeba.

Tu Camosxmis procesi erT saaTze meti xniT SeCerda, saWiro xdeba 

filtris firfitebis Secvla da Camomsxmeli da Tavis dasacobi manqa-

nebis xelaxali dezinfeqcia. firfitiani filtrebis gamoyenebis dros 

sasurvelia masSi jer wylis gatareba, xolo Semdeg, roca gafiltruli 

wyali dakargavs gemos, filtridan misi gamodevna RviniT. mxolod amis 

Semdgom iwyeba Rvinis filtracia.

sanTlisebri da membranuli filtrebis xmareba ufro martivi da 

praqtikulia. maTi gamoyeneba SesaZlebelia ramdenime kviris ganmav-

lobaSi, xolo maTi aRdgenisaTvis sakmarisia filtrebSi cxeli wylis 

gatareba.

rac Seexeba sacobs, bazarze sacobis imdeni saxeobaa SemoTavazebuli, 

rom maTi amorCeva sakmaod rTulia. korpis sacobi SeiZleba iyos bune-

brivi (naturaluri), dagmanuli (kolmatirebuli), Sewebebuli (aglo-

mirebuli) da narevi (kompozituri). maTi zedapiri SeiZleba damuSavdes 

an sulac SeiRebos.

bunebriv sacobebs yofen 7 kategoriad, romelTa daxarisxeba xdeba 

vizualuri analizis safuZvelze, specialuri etalon-fotosuraTebis 

gamoyenebiT. arsebobs specializebuli laboratoriebi, sadac SeuZliT 

winaswar daadginon sacobis xarisxi da misi mdgradoba boTlSi. saco-

bis Semowmebis ZiriTadi kriteriumebia elastikuroba, gemos arqona da 

dacobis hermetuloba.

safrangeTSi ZiriTadad msubuqad Seferili da 24 mm diametrisa da 44 

mm sigrZis sacobebi gamoiyeneba. zogierT Rvinos ki sulac sinTetikuri 

sacobi an xraxniani Tavsaxuri ukeTdeba.

2.2. Rvinis Camosxmis msvleloba

Camomsxmeli manqanebis arCevani bazarze Zlier farToa. maTi SerCevi-

sas xelmZRvaneloben wlis ganmavlobaSi warmoebuli boTlebis raode-

nobis mixedviT :

_ arsebobs aparatebi, romlebic erTdroulad mxolod erT opera-

cias (Camosxma, Tavis dacoba, CaCis Camocma an etiketis dakvra) asru-

lebs da didi raodenobiT momsaxure personali sWirdeba ;

_ zogierTi manqana erTdroulad asrulebs Camosxmisa da Tavis 

dacobis operaciebs ;

_ da bolos, arsebobs saCamomsxmelo xazebi, romlebic yvela opera-

cias asrulebs, Tanac maRali warmadobiT.

wynari Rvinis Camomsxmeli manqanebi boTlebs Tanabar doneze avse-

ben. SesaZlebelia sasurveli moculobis daregulireba, romelic moce-

muli boTlis formisa da temperaturs SemTxvevaSi Tanabaria. Camosxma 

SeiZleba moxdes :
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_ gravitaciiT : Rvinis Camosxma wydeba, rodesac igi boTlSi imave 

dones miaRwevs, rac sawnevo WurWelSia ;

_ SewoviT : boTli bolomde ivseba, Semdeg ki Warbi Rvino milakiT 

ukan Seiwoveba. amisaTvis sasurvel doneze an milaki daiwevs qveviT an 

boTli _ zeviT ;

_ naxSirorJangis an sxva inertuli gazis qveS : inertuli gazi Rvinos 

icavs Jangbadisagan, rogorc sawnevo WurWelSi, aseve boTlSi Camosxmi-

sas.

dRes gamoyenebul manqanebSi boTlis donis regulireba SesaZlebe-

lia saCamomsxmelo manqanis gauCereblad. es saSualebas iZleva gakon-

troldes da Seswordes Rvinis moculoba boTlebSi.

sacobis manqanebSi sacobi jer ikumSeba, Semdeg ki esoba boTlis 

yelSi, sadac is isev farTovdeba. xeliT dasacob, mcire zomis apa-

ratebSi SekumSva ori mxridan xorcieldeba. sacobis naxevrad avtoma-

tur (boTlis miaxloebiT) da avtomatur (boTlis damiznebiT) manqanebSi 

ki SekumSva oTxmxrivia. SekumSva neli da Tanabari unda iyos, winaaRmdeg 

SemTxvevaSi sacobi ziandeba da izrdeba Rvinis gaJonva boTlebidan.

Camosxmis xazze yvelaze mniSvnelovani wertilebi, rogorc higienis, 

aseve usafrTxoebis TvalsazrisiT boTlebis gamvlebi, Camosxmisa da 

sacobis manqanebia.

aucilebelia maTi regularuli recxva, dezinfeqcia da gavleba. 

aseve aucilebelia maTi izolireba da, amgvarad, momsaxure personalis 

usafrTxoebis dacva.

rogorc zemoT aRvniSneT, Rvinis gamdgradebis mizniT SesaZlebelia 

misi cxlad Camosxma. am SemTxvevaSi Rvinis gacivebis Semdeg boTlSi iqm-

neba sicariele. amis Tavidan asacileblad Camosxmamde Rvinis tempera-

tura oTaxis temperaturamde mihyavT.

am meTodis nakls warmoadgens cilebis flokulaciis saSiSroebac. 

amitom, cxlad Camosxmamde sasurvelia Rvinis stabilurobis gasaz-

Rvra. an umjobesia Rvinis winaswari Tburi damuSaveba imaze odnav ufro 

maRal temperaturaze, vidre cxlad Camosxmis dros.

haeris mocileba boTlidan SesaZlebelia rogorc Camosxmamde, aseve 

Tavis dacobamde. am ukanasknel SemTxvevaSi xdeba an haeris Sewova, an 

boTlis yelSi naxSirorJangis Caberva.

saWiroa minimum 3 wuTi, sanam Camosxmuli boTli horizontalurad 

moTavsdeba, raTa sacobma moaswros sawyisi moculobis aRdgena da 

boTlis yelis Sevseba. winaaRmdeg SemTxvevaSi Rvino boTlidan gaJo-

navs. am mizniT SesaZlebelia Camomsxmeli xazis konveieris dagrZeleba 

an xazze dasayovnebeli magidis mowyoba. sinTetikuri sacobebis sawyisi 

moculobis aRdgenas meti dro sWirdeba, amitom am sacobebis gamoy-

enebisas boTlebi metxans unda darCes vertikalur mdgomareobaSi.

Camosxmis msvlelobisas nimuSad iReben ramdenime boTls, romelsac 

utareben mikrobiologiur (safuvrebi, baqteriebi), analitikur (SO
2
, 

mJavianoba) da organoleptikur analizs.

Tu analizebis SedegebSi sxvaobaa, saWiroa mizezis povna, misi aRmofx-

vra da, amgvarad, Camosxmis operaciis srulyofa.
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2.3. Camosxmis Semdeg gasatarebeli samuSao

boTlebSi Camosxmuli mza produqcia Tavsdeba gril SenobaSi.

gauformebeli boTlebi moTavsebulia metalis yuTebSi. isini 

imgvaradaa daxrili, rom Rvino Seexos boTlis sacobs da dasveldes. 

meti simyarisaTvis boTlebs Soris lagdeba specialuri sadebebi, qveda 

rigebSi metad, maRla ki ufro da ufro naklebad.

boTlebis gaformeba moTxovnis Sesabamisad xdeba. etiketireba xSirad 

kompleqsuria. boTlze ekroba etiketi, kontretiketi da sayeluri.

webos wasma etiketze SeiZleba iyos rogorc mTliani, aseve nawilo-

brivi. pirveli maTgani ukeTesia etiketze nakecebis gaCenis Tavidan 

acilebis TvalsazrisiT. dRes gamoyenebuli e. w. `webovani~ etiketebi 

aadvilebs am samuSaos da aRaraa saWiro arc webos gacxeleba, arc misi 

wasma etiketze da arc etiketis miwebeba haeris SewoviT. Tumca meti 

sifrTxilea saWiro etiketis damiznebis mxriv.

aseve gaadvilebulia boTlebze CaCis Camocma. arsebobs sxvadasx-

vagvari CaCi, romelTa Sorisaa plastmasis, kalis, aluminis an kompleq-

suri CaCi da TermomgrZnobiare CaCi (romlebic gacxelebisas mcirdeba 

da iRebs biTlis yelis formas). aseve gvxvdeba aqciziani CaCi24 fran-

guli bazrisaTvis. dRes tyviis CaCis gamoyeneba akrZalulia, radgan man 

SesaZlebelia WiqaSi Casxmisas tyviiT gaamdidros Rvino.

tyviis dasaSvebi Semcveloba RvinoSi 1994 wlis Semdeg naklebia 

0,3 mg.l-1-ze. Zvel RvinoebSi tyviis Semcveloba ufro maRalia, rac 

gamowveulia Zvel droSi gamoyenebuli manqana-danadgarebiT. dadas-

turebulia, rom tyvia CaCidan dacobili boTlis  RvinoSi ar gadadis. 

igi mxolod pirvelad Camosxmul Wiqa RvinoSi xvdeba.

saboloo etapia mza produqciis SefuTva. ekonomikuri mizezebiT 

(sawyisi nedleuli, transportirebis fasi) da teqnologiuri ganvi-

Tarebis (meqanizacia) gavleniT Zvelad gamoyenebuli cecxliT amom-

wvari xis prestiJuli yuTebi nel-nela Secvala msubuqma xis an muyaos 

yuTebma. Tanamedrove SesafuTi xazi moicavs yuTis Semkvrel, damwe-

bebel, boTlebis Camwyob da yuTis damxurav manqanebs. yuTSi boTlebi an 

vertikalurad ewyoba (TaviT zeviT, Tavqve an rigrigobiT orivenairad) 

an horizontalurad (or rigad SuaSi muyaos SuasadebiT).

rogoric unda iyos yuTi, misi ZiriTadi mizania daicvas boTli da 

misi etiketi dazianebisagan. amas garda, yuTi (SefuTva) sareklamo 

rolsac asrulebs da masze aucileblad unda iyos miniSnebuli partiis 

saidentifikacio nomeric. evropaSi yoveli mwarmoebeli valdebulia 

monawileoba miiRos SesafuTi masalebis mogroveba-gadayraSi. am mizniT 

man gadasaxadi unda gadauxados narCenebis gadamuSavebasa da uti-

lizaciaSi specializebul samsaxurebs. evrogaerTianebis es moTxovna 

ufro farTo danergvas moiTxovs.

24 safrangeTSi aqcizi aris ara qaRaldis (rogorc dRes saqarTveloSia), aramed amokveTilia CaCze. 

amgvar CaCs `aqciziani CaCi~ ewodeba (g. s.)
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tkbilisa da Rvinis daavadeba, 

zadi, naklovanebani Rvinis 

gamdgradeba

tkbilisa da Rvinis Sedgeniloba ganuwyvetliv icvleba. zogierTi 

gardaqmna sasargeblo da saWiroa, magram SeiZleba moxdes arasasurveli 

gardaqmnebic, romlebsac iwvevs mikroorganizmebis moqmedeba Tu 

sxvadasxva fizikur-qimiuri movlena. an SesaZlebelia, Rvinos Tavidanve 

axasiaTebdes organoleptikuri naklovanebebi.

arasasurveli gardaqmnebi umravles SemTxvevaSi Rvinis gamWvirvalo-

baze moqmedebs, Tumca xandaxan mis surnelovan da gemovnur Tvisebebsac 

auaresebs. es ukanaskneli gacilebiT arasasurvelia, miTumetes maSin, 

roca Rvino ukve boTlebSia Camosxmuli.

cxrili 1  Rvinis daavadeba da zadi

simptomebi
daavadeba

an zadi

gamoiyofa

CO
2

Rvino

imRvreva

mqrolavi 

mJavianoba 

imatebs

aramqrolavi 

mJavianoba mcirdeba

gadabruneba 

(turni)

siTxe blantdeba galorwoianeba

Rvino ar

imRvreva

mqrolavi 

mJavianoba ar 

imatebs

Rvinis zedapirze 

warmoiqmneba apki
brke

CO
2 

ar

gamoiyofa

Rvino

imRvreva

haeris 

moqmedebiT

adgili aqvs 

qimiur movlenas
metaluri kasi

adgili aqvs 

enzimur movlenas
oqsidazuri kasi

haeris moqmedebis gareSe spilenZis kasi

Rvino ar

imRvreva

mqrolavi 

mJavianoba 

imatebs
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1. mikroorganizmebis mier gamowveuli 

daavadebebi

Rvino uamrav mikroorganizms Seicavs, romlebic, rogorc wesi, 

uaryofiT gavlenas axdenen mis qimiur Sedgenilobaze. xandaxan Sede-

gebi imdenad mZimea, rom Rvino moxmarebisaTvis uvargisi xdeba da misi 

gayidva dauSvebelia.

mikroorganizmebi, romlebic am gardaqmnebs anu daavadebebs iwveven, 

moqmedeben an aerobiozSi (maT axasiaTebT JangviTi metabolizmi da 

viTardebian haerTan Sexebisas), an anaerobiozSi (haermiukareblad).

1.1. aerobuli mikroorganizmebiT gamowveuli 

daavadebebi

1.1.1. safuvrebis mier gamowveuli daavadebebi _ brke

1.1.1.1. avadmyofobis niSnebi

Tu Rvinos naklul WurWelSi davtovebT, garkveuli drois Semdeg 

Rvinis zedapirze warmoiqmneba monacrisfro TeTri apki. apki nel-nela 

msxvildeba, naoWdeba da siTxis mTlian zedapirs moedeba.

brkis gamomwvevi safuari Candida mycoderma yovelTvis arsebobs 

marnis kedlebze, iatakze, cisternebis zedapirze Tu SlangebSi... apkis 

SedgenilobaSi aseve gvxvdeba safuari Pichia.

daavadebis gamomwvevi es safuvrebi swrafad mravldeba dakvirtviT. safu-

vris erT ujreds 24 saaTis ganmavlobaSi SeuZlia warmoqmnas 1 milionamde 

axali ujredi. es safuvrebi ar unda agverios Saccharomyces cerevisiae-Si, 

romelTa warmoqmnili apkic ganapirobebs Juras yviTeli Rvinisa da anda-

luziuri (espaneTi) fi no-s tipis liqioruli Rvinoebis JangviT davargebas.

1.1.1.2. mimdinare qimiuri cvlilebebi

Candida mycoderma ZiriTadad eTanols Jangavs da warmoqmnis eTa-

nals. JangviTi reaqcia SeiZleba bolomde warimarTos da eTanoli 

CO
2
-ad  da H

2
O-d daiSalos.

daavadebis Sedegad mcirdeba Rvinis alkoholi da mJavianoba. igi 

gazavebuls emsgavseba da warmoqmnili eTanalis gavleniT iRebs daJang-

vis tonebs. Tumca, umravles SemTxvevaSi es cvlilebebi mxolod Rvinis 

zedapirze mimdinareobs da ar exeba mis mTlian moculobas.

1.1.1.3. xelSemwyobi pirobebi

_ axalgazrda da dabalalkoholiani Rvino ;

_ Rvinis zedapiris Sexeba haerTan ;

_ maRali temperatura.

1.1.1.4. wamloba

brke ar aris saSiSi daavadeba. Tanac dRes igi ufro da ufro nak-

lebad gvxvdeba, radgan misi Tavidan arideba advilia. mTavaria, ar 

moxdes Rvinis xangrZlivi Sexeba haerTan. amisaTvis saWiroa :

_ Rviniani WurWeli regularulad Seivsos da Senaxvisas Tavi kargad 

daexuros ;
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_ WurWelSi gamoyenebuli iqnes inertuli airis baliSi ;

_ Rvino Senaxuli iqnes hermetul WurWelSi.

Tavisufali gogirdis dioqsidis Semcveloba RvinoSi regularulad 

unda Seswordes.

dabalalkoholiani Rvinis boTlebSi Camosxmamde misi steriluri 

filtracia an Tburi damuSaveba acilebs daavadebis gamomwvev am safu-

vrebs Rvinidan.

gansakuTrebuli yuradReba unda mieqces axalgazrda Rvinoebs, 

radgan brkis niSnebi da xelis Semwyobi pirobebi igivea, rac daZmarebis 

pirobebi, xolo am ukanasknelis Sedegebi ki gacilebiT savalaloa.

1.1.2. ZmarmJava baqteriebis mier gamowveuli 

daavadebebi _ Wangi anu daZmareba

1.1.2.1. avadmyofobis niSnebi

daavadebuli Rvinos zedapirze warmoiqmneba monacrisfro-TeTri, 

msubuqi apki, romelic gacilebiT naklebad SeimCneva vidre brkis apki. 

Semdeg apki TandaTanobiT msxvildeba, iRebs movardisfro Seferilobas 

da SeiZleba CaiZiros kidec. CaZirul apks `Zmris dedos~ uwodeben.

`Zmris dedo~ didi raodenobiT ZmarmJava baqteriebs Seicavs, romle-

bic Acetobacter-is gvarSi erTiandeba. yurZnis marcvalze gvxvdeba Gluco-
nobacter-is gvaris ZmarmJava baqteriebic.

1.1.2.2. qimiuri cvlilebebi

Acetobacter-is ZiriTadi moqmedeba gamoixateba eTanolis daJangvaSi 

eTanalad da Semdeg ZmarmJavad. amis Semdeg, eTanolisa da warmoqmnili 

ZmarmJavas nawilis  eTerifikaciiT miiReba eTilacetati.

1) CH
3
 CH

2
 OH + O

2 
→ H

2
O + CH

3
COOH

  eTanoli   ZmarmJava

 CH
3
 CH

2
 OH + O → H

2
O + CH

3 
CHO

  eTanoli   eTanali

2)    CH
3
 CH

2
 OH + CH

3
COOH  CH

3 
COOC

2
H

5
 + H

2
O

  eTanoli     ZmarmJava  eTilacetati

am gardaqmnebis Sedegad :

_ mcirdeba Rvinis alkoholianoba ;

_ imatebs mqrolavi mJavebis Semcveloba RvinoSi, rac imdenad Sei-

Zleba gaizardos, rom Zmris suni SesZinos mas ;

_ xSirad degustaciis dros SeigrZnoba qimiuri gamxsnelis mxuTavi 

da uxeSi suni, rasac eTilacetatis arseboba ganapirobebs. degustaci-

isas misi SegrZnebis zRvari daaxloebiT 150 mg.l-1-ia ;

_ wiTeli Rvinis Seferiloba klebulobs ;

_ mcirdeba SO
2
-is moqmedeba. JangviTi reaqciebis Sedegad miiReba 

ketonuri naerTebi, romlebic boWavs SO
2
-s.

dampal yurZenze myofi ZmarmJava baqteriebi gardaqmnis safuvrebis 

mier warmoqmnil mcire raodenobiT alkohols. amasTan, Gluconobacter-s 

SeuZlia daJangos yurZnis Saqrebi da warmoqmnas glukonis mJava, 

romelic boWavs gogirdis dioqsids.
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1.1.2.3. xelSemwyobi pirobebi

_ dabalalkoholiani, dabalmJaviani Rvino, romlis pH metia 3,3-ze. 

am daavadebis gaCena SesaZlebelia pH 3,2-is zeviT. pH 3,0-ze daZmareba 

SeuZlebelia.

_ Rvinis xangrZlivi Sexeba haerTan. reaqciis mixedviT 1 litr Rvin-

oSi ZmarmJavas 1 gramiT mosamateblad saWiroa 2 litr haerSi Semavali 

Jangbadis raodenoba. Rvinis ganiavebiT gadaRebisas masSi mcire raode-

nobiT Jangbadi ixsneba. saWiro raodenobiT Jangbadi Rvinis zedapiris 

haerTan xangrZlivi SexebiT miiReba.

_ cudad gasufTavebuli manqana-danadgarebi da WurWeli, kerZod, 

cariel mdgomareobaSi Senaxuli naxmari kasrebi.

1.1.2.4. wamloba

► gamafrTxilebeli zomebi
daZmareba Rvinis mZime daavadebaa. daavadebis dros RvinoSi war-

moiqmneba didi raodenobiT ZmarmJava da izrdeba mqrolavi mJavianoba 

(ZmarmJava mqrolavi mJavebis ZiriTadi komponentia). eTilis acetatisa-

gan gansxvavebiT, mqrolavi mJavebis Semcveloba RvinoSi reglamentire-

bulia kanoniT. amgvarad, Tu mqrolavi mJavebis Semcveloba garkveul 

zRvars gadaaWarbebs, misi mkurnaloba SeuZlebelia. Rvinis gadarCenis 

erTaderTi saSualebaa misi dacva daavadebis gaCenisagan. amisaTvis :

• meRvineobis procesebSi gamoyenebuli manqana-danadgarebi da Wur-

Weli zedmiwevniT sufTa mdgomareobaSi unda iyos ;

• duRili imgvarad unda warimarTos, rom miRebuli iqnes sakmarisad 

maRali titruli mJavianobisa da dabali mqrolavi mJavianobis Rvino ;

• Rvino ar unda darCes xangrZliv kontaqtSi haerTan, rac, rogorc 

brkis daavadebis SemTxvevaSi aRiniSna, SesaZlebelia :

_ Rvinis regularuli SevsebiTa da Tavis kargad daxurebiT ;

_ inertuli gazis baliSis gamoyenebiT ;

_ Rvinis Sesanaxi hermetuli cisternebis gamoyenebiT ;

_ Rvinis temperaturis regulirebiT 18 °C-is qveviT.

• Rvinidan maqsimalurad unda iqnes mocilebuli ZmarmJava baqteriebi 

Sesabamisi doziT gogirdis dioqsidis gamoyenebiT. saWiro SemTxvevebSi 

ki Tburi damuSavebiT an steriluri filtraciiT, Camosxmamde an Camosx-

mis dros.

► wamlobis saSualebebi
damuSavebamde unda gairkves, Tu romel jgufs ekuTvnis daavade-

buli Rvino :

_ Tu Rvinis mqrolavi mJavebis raodenoba aWarbebs garkveul dadge-

nil zRvars, (damokidebuli Rvinis saxeze) Rvino Seusabamoa da misgan 

daSvebulia mxolod Zmris warmoeba. sufrisa da kad TeTri da vard-

isferi RvinoebisaTvis (garda zogierTi tkbili Rvinisa) es zRvari 18 

miliekvivalentis tolia litrSi (anu 0,88 g.l-1 H
2
SO

4
, anu 1,08 g.l-1 

ZmarmJavaze gadaangariSebiT), xolo wiTel RvinoebSi _ 20 miliekviva-

lent litrisa (anu 0,98 g.l-1 H
2
SO

4
, anu 1,2 g.l-1 ZmarmJavaze gadaan-

gariSebiT).

_ Tu mqrolavi mJavianobis raodenoba am zRvarze naklebia, saWiroa 
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daavadebis ganviTarebis SeCereba sulfitaciiT (50 mg.l-1 gogirdis dio-

qsidi) da Semdgom filtraciiT an Tburi damuSavebiT.

daZmareba Rvinis mZime daavadebaa da ZiriTadad naklebad movlil 

Rvinoebs emarTeba. Tumca zogierT SemTxvevaSi sakmarisia Rvino aera-

ciiT gadaiRon, rom mqrolavi mJavebis Semcveloba gaizardos. metic, 

xandaxan normalur pirobebSi davargebul Rvinoebsac emarTebaT es 

daavadeba. aqedan gamomdinare, ZmarmJava baqteriebis didi raodenobiT 

Semcveloba RvinisaTvis Zlier safrTxes warmoadgens.

1.2. anaerobuli mikroorganizmebiT gamowveuli 

daavadebebi

anaerobuli mikroorganizmebi, zemoT xsenebuli mikroorganizmebi-

sagan gansxvavebiT, viTardeba uhaerobaSi da ar Jangavs eTanols.

igi Slis narCen Saqrebs, alkoholuri duRilis meorad produqtebs 

(gliceroli) an organul mJavebs.

1.2.1. safuvrebis mier gamowveuli daavadebebi

safuvrebma SeiZleba daaduRos Saqrebi an gardaqmnas fenolmJavebi.

1.2.1.1. Saqrebis gardaqmna

mSral RvinoebSi darCenili an naxevrad mSrali da naxevrad tkbili 

Rvinis Saqrebi, SeiZleba daSalos SO
2
-isa da eTanolis gamZle safu-

vrebma. duRili SeiZleba ganxorcieldes rogorc davargebis periodSi, 

aseve boTlebSi da, miuxedavad imisa, rom mimdinare procesi alkohol-

uri duRilia, mis gamomwvev safuvrebs daavadebis gamomwvevi safuvrebi 

ewodeba. Tavisufali SO
2
-isa da eTanolis gamZle es safuvrebia Sac-

charomyces cerevisiae-s zogierTi qvesaxeoba, Zygosaccharomyces bailii da 

Saccharomyces ludwigii.
safuvrebis gamravlebis Tavidan asacileblad saWiroa higienis 

mkacri dacva, temperaturisa da Tavisufali SO
2
-is dozis regulireba. 

Rvinos boTlebSi Camosxmisas safuvrebi steriluri filtraciiT an 

Tburi damuSavebiT unda moscildes.

1.2.1.2. fenolmJavebis gardaqmna

yurZeni bunebrivad ori saxeobis safuars Seicavs, romlebsac Seu-

Zlia gardaqmnas fenolmJavebi da warmoqmnas aqroladi fenolebi.

► SACCHAROMYCES CEREVISIAE 

Saccharomyces cerevisiae da rZemJava baqteriebis zogierT saxeoba 

alkoholuri duRilis dros Slis tkbilSi arsebul or dariCinmJavas, 

p-kumaris mJavasa da ferulis mJavebs. am reaqciebs awarmoebs enzimi 

cinamatdekarboqsilaza. gardaqmnebis Sedegad miiReba vinil-4-fenoli 

da vinil-4-gaikaoli. am vinilfenolebs axasiaTebs farmacevtuli tipis 

arasasiamovno suni (pirvel maTgans guaSis, xolo meores _ wiwakiani 

mixakis suni). Rvinis es organoleptikuri naklovaneba sakmaod xSiria 

TeTr RvinoebSi. wiTlebSi igi ar gvxvdeba, radgan aq arsebuli feno-

luri naerTebi, kerZod, oligomeri procianidinebi aferxebs enzim 

cinamatdekarboqsilazas moqmedebas.
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alkoholuri duRilis dros dariCinmJavebisa da Semdgom vinilfen-

olebis raodenoba damokidebulia safuvris tipze. igi miT ufro metia 

rac :

_ ufro mwifea yurZeni ;

_ metad ziandeba yurZeni gadamuSavebisas ;

_ naklebad xdeba tkbilis dawdoma ;

_ naklebia tkbilis Sexeba haerTan (naklebia misi daJangva) ;

_ rodesac gamoiyeneba klasikuri, industriuli peqtinazebi ;

RvinoSi warmoqmnili aqroladi fenolebi droTa ganmavlobaSi gan-

icdis polimerizacias da miiReba usuno polimerebi.

vinilfenolebis arasasiamovno sunis warmoqmnis Tavidan asacile-

blad SeiZleba gamoyenebuli iqnes TeTri Rvinis specifikuri peqtinaz-

ebi, romlebic ar Seicavs cinamatesterazebs. aseve gamoiyeneba mSrali, 

aqtiuri safuvrebi cinamat dekarboqsilazis dabali aqtivobiT.

cxrili 2  dariCinmJavebis eTilfenolebad da vinilfenolebad gardaqmnis 

SesaZlo gza.

R

dekarboqsilacia

HO

dariCinmJavebi vinilfenolebi eTilfenolebi

CH = CH.COOH

R

aRdgena

HO CH = CH

R

HO C H
2 2  5

► BRETTANOMYCES BRUXELLENSIS

tkbilSi arsebul p-kumaris mJavasa da ferulis mJavebs enzimuri 

gziT Brettanomuces bruxellensis-ic Slis. am gardaqmnis Sedegad miiReba 

eTil-4-fenoli da eTil-4-gaiakoli. pirvel maTgans kvamlisa da sanele-

blebis arasasiamovno suni axasiaTebs, xolo meores _ Tavlisa da cxenis 

oflisa. fenolebis es usiamovno suni 300 g.l-1-dan SeigrZnoba da wiTel 

RvinoebSi igi sakmaod xSiria. TeTr Rvinoebs ki es daavadeba TiTqmis ar 

exeba. eTilfenoli ZiriTadad wiTeli Rvinis davargebisas warmoiqmneba 

(ufro xSirad naxmar kasrebSi) da, SedarebiT iSviaTad, daRvinebis pro-

cesSi an boTlebSi Senaxvisas.

eTilfenolebis warmoqmnis Tavidan asacileblad davargebisas da 

boTlebSi Camosxmisas Tavisufali gogirdis dioqsidis Semcveloba 20_

30 mg.l-1-mde unda iqnes daWerili. aseve saWiroa :

_ Rvinis gadaReba yovel sam TveSi erTxel ;

_ kasrebis dezinfeqciis mizniT masSi gogirdis Caboleba (minimum 6 

g kasrze) ;

_ Rvinis sacavis temperaturis regulireba 20 °C-is qveviT ;

_ Rvinis mikrobiologiuri dabinZurebis regularuli kontroli.

aqve isic unda aRiniSnos, rom iseTi daavadeba, rogoric Tagvis 

gemonakravia (Zalze arasasiamovno, magram iSviaTi daavadeba) Zvelad 

swored bretanomicesebs miewereboda. dRes varaudoben, rom Tagvis 

gemos rZemJava baqteriebi iwvevs. Lactobacillus da Pediococcus-is gvaris 

rZemJava baqteriebi eTilfenolebsac warmoqmnis, magram imdenad mcire 

raodenobiT, rom igi gemovnurad ar SeigrZnoba.
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1.2.2. anaerobuli baqteriebis _ rZemJava baqteriebis 

mier gamowveuli daavadebebi

rZemJava baqteriebze gogirdis dioqsidis, eTanolisa da mJavianobis 

moqmedebis miuxedavad, maT yvela RvinoSi vxvdebiT. isini SeiZleba gam-

ravldes da gamoiwvios sxvadasxva nivTierebis daSla :

_ Saqrebis daSla _ rZemJava duRili ;

_ vaSlmJavas daSla _ vaSlrZemJavuri duRili ;

_ Rvinis mJavas daSla _ Rvinis gadabruneba (turni) ;

_ glicerolis daSla _ gamwareba.

ori ukanaskneli daavadeba faqtobrivad aRar arsebobs, radgan maT 

iwvevs iSviaTi saxeobis baqteria, Tanac isini mxolod higienis Tvalsaz-

risiT Zlier cud pirobebSi Senaxul RvinoebSi viTardeba.

zogierTi rZemJava baqteriis ganviTareba iwvevs daavadebas, romelsac 

galorwoianeba ewodeba.

principSi rZemJava baqteria SeiZleba iyos :

_ sasargeblo _ vaSlrZemJavuri duRilis SemTxvevaSi ;

_ mavne _ anaerobuli daavadebebis SemTxvevaSi.

baqteriebis moqmedebis mavneblobas TviT garemo (Rvino) gansaz-

Rvravs, kerZod :

_ Seicavs Tu ara Rvino Saqrebs ;

_ rogoria misi pH. pH-is moqmedeba ormxrivia. igi gansazRvravs gare-

moSi ganviTarebuli baqteriisa da gardaqmnili nivTierebis saxeobas.

viciT, rom rZemJava baqteriebi Saqrebsa Tu mJavebs gansazRvrul 

pH-ze Slis, rasac zRvruli pH ewodeba.

_ Tu zRvruli pH-ebi erTmaneTisagan gansxvavdeba, baqteria pH-is 

gansazRvrul mniSvnelobaze mxolod gansazRvrul nivTierebas (Saqari 

an mJava) gardaqmnis ;

_ Tu zRvruli pH-ebi erTmaneTisagan mcired gansxvavdeba, pH-is 

gansazRvrul mniSvnelobaze baqteria orive nivTierebas Slis.

daavadebebs ZiriTadad heterofermentuli bacilebi warmarTaven.

Rvinis dayenebis stili da misi qimiuri Sedgeniloba gansazRvravs 

ganviTarebuli baqteriis da daSlili nivTierebis saxes. anu Rvinis daa-

vadebis SemTxvevaSi mas erTi saxeobisa da kulturis rZemJava baqteria 

ganapirobebs.

1.2.2.1. rZemJava duRili

► avadmyofobis niSnebi
rZemJava baqteriebiT daavadebul Rvinos erTdroulad mJave da 

tkbili gemo axasiaTebs :

_ mJave gemos ganapirobebs warmoqmnili rZemJava da ZmarmJava ;

_ tkbil gemos ki _ manitoli. manitolis warmoqmnis gamo Zvelad 

rZemJava duRils manitur duRils uwodebdnen.

daavadeba warmoiqmneba saduRar WurWelSi, rodesac temperatura da 

pH zedmetad maRalia.

► qimiuri cvlilebebi
daavadebis gamomwvevi rZemJava baqteriebi (Oenococcus oeni) 6 da 5 

naxSirbadian Saqrebs Slis. anu aRniSnuli daavadeba ZiriTadad alko-
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holuri duRilis periodSi Cndeba. glukozisa da fruqtozis daSliT 

miiReba RvinisaTvis metad arasaxarbielo nivTierebebi. heterofermen-

tuli baqteriebisa da warmoqmnili nivTierebis gvaroba daSlil Saqar-

zea damokidebulia.

C   H   O      CO  + C  H    O      H O + CH  COOH

fruqtoza C H  O  + 6 H O     6 CO  + 12 H
2 2 26 6

6 62

manitoli

glukoza qsiloza

eTanoli

ZmarmJava

12

6 612

6 2 2 3

3

3 2

2

5 5106 12

14
12C H  O  + 12 H      12 C H  O

CH  CH  OH

rZemJava
3CH  – CHOH – COOH

gliceroli
2 2CH  OH – CHOH – CH  O

gliceraldehidi piroyurZenmJava

COH – CHOH – CH  OH     CH  – CO – COOH

reaqcia 1  glukozisa da fruqtozis gardaqmna

ZmarmJava xSirad imdenad didi raodenobiT warmoiqmneba, rom Rvino 

moxmarebisaTvis uvargisi xdeba.

► xelSemwyobi pirobebi
_ Saqrebis arseboba ;

_ alkoholuri duRilis SeCereba an Seneleba ;

_ maRali pH (3,5-ze meti) ;

_ yurZnis an tkbilis arasakmarisi sulfitacia.

► wamloba
am daavadebis morCena SeuZlebelia. SesaZlebelia mxolod misi Tavi-

dan acileba, risTvisac saWiroa yvela pirobis Seqmna, raTa ar moxdes 

baqteriebis ganviTareba alkoholuri duRili dros :

_ aucilebelia yurZnis an tkbilis sulfitacia misi pH-isa da tem-

peraturis mixedviT ;

_ acidifikacia (mJavianobis mimateba), Tuki es daSvebulia kanoniT ;

_ alkoholuri duRilis kontroli da marTva (temperatura...) ;

_ raime problemis warmoqmnis SemTxvevaSi misi swrafi aRmofxvra ;

_ Saqris Semcvel RvinoebSi Tavisufali gogirdis dioqsidis saWiro 

dozis regularuli dazusteba.

Rvinis dayenebis zogierTi meTodi (magaliTad, karbonuli macera-

cia) gacilebiT mgrZnobiarea rZemJava duRilis mimarT. mqrolavi mJa-

vebis mcire momateba SeiniSneba vaSlrZemJavuri duRilis drosac. es 

ganpirobebulia mcire raodenobiT Saqrebis, ZiriTadad pentozebis, 

daSliT baqteriebis gamravlebisas.

Saqrebs Slis homofermentuli baqteriebic, magram maTi daSlis Sede-

gad miiReba mxolod rZemJava. amis gamo homofermentuli baqteriebis 
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ganviTareba araa saSiSi. Tumca, es gardaqmnebi mainc daavadebad iwo-

deba. misi xelis Semwyobi pirobebi igivea, rac heterofermentuli 

baqteriebis SemTxvevaSi.

1.2.2.2. vaSlrZemJavuri duRili

► avadmyofobis niSnebi
Rvinoebi, romlebmac spontanuri vaSlrZemJavuri duRili ganicada, 

SedarebiT dabalmJaviania. maTi gasinjvisas enaze SeigrZnoba CO
2
 da 

xSirad axasiaTebs rZemJavas suni.

► mimdinare qimiuri cvlilebebi
heterofermentuli baqteria Oenococcus oeni Slis vaSlmJavas da 

warmoqmnis rZemJavasa da CO
2
-s. mcired matulobs ZmarmJavas raodeno-

bac, rac ganpirobebulia baqteriebis mier mcire raodenobiT Saqrebis 

daSliT gamravlebis stadiaze.

► wamloba
daavadebis Tavidan acilebis mizniT, alkoholuri duRilis dam-

TavrebisTanave unda ganxorcieldes sulfitacia da Tavisufali gogir-

dis dioqsidis doza regularulad dazustdes.

imisaTvis, rom vaSlrZemJavuri duRili alkoholuri duRilis 

SeCerebis an Senelebis dros ar daiwyos, saWiroa imave zomebis gatareba, 

rac rZemJava baqteriebiT daavadebis SemTxvevaSi (ix. zemoT).

1.2.2.3. limonZmarmJavuli duRili _ limonmJavas daSla

Oenococcus oeni Slis limonmJavasac da ZiriTadad ZmarmJavas, Tumca 

aseve diacetilsa da acetoinur naerTebs warmoqmnis. amiT aixsneba 

mqrolavi mJavebis momateba vaSlrZemJavuri duRilis dasasruls. duRi-

lis procesSi limonmJavas daSla gardauvalia. samagierod, RvinoSi vaS-

lmJavas mTlianad daSlis Semdeg, saWiroa Rvinis dauyovneblivi sul-

fitacia. amgvarad darCenili limonmJava aRar daiSleba da mqrolavi 

mJavebis Semcvelobac aRar gaizrdeba.

am mizezis gamo, rkinis kasis profilaqtikis mizniT, limonmJava 

mxolod rZemJava baqteriebiT Rarib Rvinos unda daematos.

1.2.2.4. Rvinis gadabruneba _ Rvinis mJavas daSla (turni)

► avadmyofobis niSnebi
Rvinis gadabrunebis niSania naxSirorJangis gamoyofa, romelic 

Spuntsa da sacobebs agdebs. daavadebuli Rvino xSirad imRvreva, axa-

siaTebs mwnilis suni da arasasiamovno, mJave gemo. daavadebuli Rvinis 

boTlSi SenjRrevisas SeimCneva nel-nela moZravi brWyviala talRebi, 

romlebic turnis Zafebisagan Sedgeba. mikroskopuli analizis Sedegad 

ikveTeba didi raodenobiT met-naklebad grZeli da abreSumismagvari 

Zafisebri baqteriebi. maTi gamoleqviT Jelesmagvari naleqi miiReba.

► mimdinare qimiuri cvlilebebi da Sedegebi
gadabrunebis dros warmoiqmneba ZmarmJava, rZemJava da qarvamJava, 

gamoiyofa CO
2
. amis gamo :

_ mcirdeba aramqrolavi mJavebis raodenoba da matulobs Rvinis pH ;
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_ imatebs mqrolavi mJavianoba.

daavadebis ganviTarebasTan erTad Rvinis kondiciebi ufro da ufro 

xelsayreli xdeba misi gagrZelebisaTvis. RvinomJavas daSlis gamo 

mcirdeba aramqrolavi mJavianoba. RvinomJava SeiZleba mTlianad daiSa-

los, Tumca es umravles SemTxvevaSi nawilobriv xdeba.

COOH CHOH CHOH COOH COOH COCH  COOH

COOH CHOH CHOH COOH

COOH CHOH CHOH COOH

3 molekula
RvinomJava

1 molekula
vaSlmJava

3 molekula
mJaunZmarmJava

2 molekula
piroyurZenmJava

rZemJava

ZmarmJava

qarvamJava

2

2

2 2

2 2

3 3

33
COOH CO CH  COOH2

COOH COCH  COOH

COOH CO CH
+ CO

COOH CO CH
+ CO

COOH CH
+ CO

COOH CH  CH  COOH

COOH CHOH CH

COOH CHOH CH  COOH2 2

cxrili 3  RvinomJavas daSla Rvinis gadabrunebiT daavadebisas

► xelSemwyobi pirobebi
_ maRali pH (3,5-ze meti) ;

_ aradamakmayofilebeli higienuri pirobebi ;

_ arasakmarisi raodenobiT Tavisufali gogirdis dioqsidi ;

_ maRali temperatura (gadabruneba cxeli regionebis damaxasiaTe-

beli daavadebaa).

► wamloba
daavadebis Tavidan acilebis mizniT unda Seiqmnas daavadebisaTvis 

xelis SemSleli pirobebi :

_ sulfitacia saWiro dozebiT ;

_ mkacri higienuri moTxovnebi ;

_ dabali temperatura Rvinis Sesanax sardafSi.

daavadebis mkurnalobis mizniT, Tu Rvino mciredaa daavadebuli, 

saWiroa :

_ rZemJava baqteriebis daxocva sulfitaciiT (50_70 mg.l-1) ;

_ maTi mocileba daweboebiT an filtraciiT ;

_ mJavianobis momateba (Tu daSvebulia).

1.2.2.5. Rvinis gamwareba

► avadmyofobis niSnebi
am daavadebis dros Rvino iZens gamokveTil mware gemos. igi Txel-

deba. SeimCneva CO
2
-is gamoyofa da icvleba Rvinis Seferiloba.

am daavadebas, rogorc gadabrunebis SemTxvevaSi, heterofermentuli 

baqteriebi ganapirobebs.

► qimiuri cvlilebebi da Sedegebi
baqteriebi Slian glicerols da warmoqmnian propanals, romelsac 

akroleins uwodeben (CH
2
=CH-COH) da romelic fenolur naerTebTan 

erTad mware gemos ganapirobebs.
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CH OH CH  – CO – COOH

HCOOH                

COH – CH = CH
akroleini

CH  COOH

CH  – CHOH – COOH  

COOH – CH  – CH  – COOH 
CHOH

CH OH

gliceroli

piroyurZenmJava
2 3

3

3

2

2

CH  OH – CH  – CH  OH
propandioli

22 2

2

2
H O+ CHO – CH  – OH

propionis aldehidi
2

2

ZmarmJava

WianWvelmJava 

rZemJava

qarvamJava

reaqcia 2  Rvinis gamwareba

► xelSemwyobi pirobebi
_ umwifari, xandaxan daavadebuli yurZeni ;

_ arasakmarisi raodenobiT Tavisufali gogirdis dioqsidi ;

_ dabalalkoholiani, naqaCi fraqciis Rvinoebi ;

► wamloba
daavadebis Tavidan acilebis mizniT : gasaTvaliswinebelia zogadad 

wina abzacebSi Camovlili yvela gamafrTxilebeli zoma. amas garda, Ses-

aZlebelia Rvinis boTlebSi Camosxmamde misi pasterizacia.

daavadebis mkurnalobis mizniT : rogorc ki Rvino gamwarebas dai-

wyebs, igi erTxel an orjer unda dawebovdes, Semdeg ki moxdes misi 

gadaReba. Tumca daweboebiT yovelTvis ar xerxdeba naklovanebebis 

mTliani aRmofxvra.

1.2.2.6. Rvinis galorwoianeba

am daavadebis dros Rvino xdeba blanti da boTlidan gadmosxmisas 

mZimed, zeTismagvarad gadmodis.

galorwoianeba ZiriTadad mouvlel da usxeulo TeTr Rvinoebs 

emarTeba.

am dros rZemJava baqteriebi (Pediococcus damnosus) axdens polisaqa-

ridebis  sinTezs, romlebic gars ekvris mas.

► xelSemwyobi pirobebi
_ dabali alkoholi ;

_ maRali pH ;

► wamloba
daavadebis Tavidan acilebis mizniT : daRvinebis procesi normalu-

rad unda Catardes. mniSvnelovania gogirdis dioqsidis gamoyeneba Ses-

abamisi dozebiT.

daavadebis mkurnalobis mizniT Rvinos utardeba Zlieri sulfita-

cia da xdeba misi meqanikuri damuSaveba (SenjRreva), raTa daiSalos 

siblantis gamomwvevi didi zomis naerTebi. SesaZlebelia agreTve imave 

zomebis miReba, rac Rvinis gadabrunebis SemTxvevaSi.

am arc Tu ise mniSvnelovani daavadebis gavrcelebis areali nel-

nela kvlav izrdeba.
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1.3. Rvinis sxva daavadebani

• zogierT safuari Slis Rvinis eTanols, anu amcirebs mis alkoho-

lianobas. am daavadebas dezalkoholizacias uwodeben.

• rZemJava baqteria Oenococcus oeni-is zogierTi kultura warmoqm-

nis biogenur aminebs. biogenuri aminebi eTilis karbamatis winamorbe-

dia. fiqroben, rom es ukanaskneli mavnea janmrTelobisaTvis.

1.4. daavadebebis gaCenis Tavidan asacilebeli 

RonisZiebebi

daavadebebis gaCenis saSiSroebis Sesamcireblad pirvel rigSi 

saWiroa ar Seiqmnas mikroorganizmebis ganviTarebisaTvis sasurveli 

garemo, Semdeg ki moxdes arsebuli mikroorganizmebis mocileba an 

daxocva.

am miznis misaRwevad saWiroa :

• sardafSi daculi iqnes higienuri moTxovnebi ;

• daRvinebis procesSi gakontroldes da imarTos alkoholuri 

duRili ;

• alkoholuri duRilis dasrulebis Semdeg Rvino Seicavdes sakma-

risi raodenobiT Tavisufal gogirdis dioqsids, rac regularulad 

unda gakontroldes da Seswordes. sorbinis mJava aseve antiseptiks 

warmoadgens, magram igi mxolod safuvrebze moqmedebs, baqteriebze ki_ 

ara. Tanac baqteriebma SeiZleba daSalon igi da warmoqmnan eqvsatomi-

ani spirti heqsadienoli. heqsadienols axasiaTebs geranis (nemsiwvera) 

Zlieri da arasasiamovno suni ;

• Rvinis Camosxmamde boTlebSi moxdes masSi baqteriebisa da safu-

vrebis daTvla da mikroorganizmebis didi raodenobiT Semcvelobis 

SemTxvevaSi moxdes steriluri filtracia, centrifugireba an Termuli 

damuSaveba. mikroorganizmebis raodenobis dasaSvebi zRvris gansazRvra 

sakmaod Znelia, magram dadgenilia ori mTavari principi :

_ maranSi zedmiwevniT unda iqnes daculi higienis wesebi warmoebis 

yvela etapze. es saSualebas iZleva, sagrZnoblad Semcirdes mikroor-

ganizmebis raodenoba RvinoSi ;

_ gansakuTrebuli sifrTxilea saWiro SaqrisSemcveli da iseTi 

Rvinoebis SemTxvevaSi, romlebsac vaSlrZemJavuri duRili ar ganuc-

diaT. mgrZnobiare Rvino 10-ze nakleb cocxal mikroorganizms unda 

Seicavdes boTlSi, xolo danarCeni Rvinoebi _ 100-ze nakleb cocxal 

mikroorganizms. am SemTxvevaSi Rvinis usafrTxoeba praqtikulad garan-

tirebulia.

aRsaniSnavia, rom centrifugireba acilebs safuvrebs.

2. Rvinis fizikur-qimiuri zadi

Rvino SesaZlebelia SeimRvres. simRvrive fizikur-qimiuri bunebisaa 

da igi sxvadasxva mizeziT SeiZleba warmoiqmnas.

simRvrive SesaZlebelia gamoiwvios Jangva-aRdgeniTma movlenebma :

• met-naklebad Zlierma daJangvam SeiZleba gamoiwvios :
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_ qimiuri xasiaTis rkinis kasi ;

_ enzimuri xasiaTis yavisferi anu oqsidazuri kasi ;

• Zlierma aRdgenam ki SeiZleba gamoiwvios :

_ qimiuri xasiaTis spilenZis kasi.

simRvrive SesaZlebelia gamoiwvios fizikur-qimiurma movlenebma :

_ cilovani simRvrive, romelsac cilebis flokulacia iwvevs ;

_ kristaluri simRvrive, romelic gamowveulia Rvinis mJavas 

marilebis gadasvliT uxsnad mdgomareobaSi.

2.1. rkinis kasi

2.1.1. rkinis Semcveloba RvinoSi

Rvino bunebrivad 5 mg.l-1-ze nakleb rkinas Seicavs. Tumca am Semcv-

elobam SeiZleba 25 mg.l-1-s gadaaWarbos yurZnis miwiT dabinZurebis 

gamo an yurZnis, tkbilis an Rvinis rkinasTan SexebiT (tumbo, rkina-

betonis rezervuari...).

rkinis kasi SesaZlebelia moxdes 8 mg.l-1 rkinis Semcvelobisas, Tumca 

igi SesaZlebelia rkinis gacilebiT maRal Semcvelobisasac ki ar war-

moiqmnas.

Rvino Seicavs or- da samvalentian rkinis ionebs (Fe3+ da Fe2+), aseve 

organul mJavebTan (magaliTad limonmJavasTan) bmul rkinis ufero da 

xsnad naerTebs. es naerTebi ar monawileobs (yovel SemTxvevaSi uSua-

lod) kasis gamomwvevi arastabiluri naerTebis warmoqmnaSi.

2.1.2. rkinis kasis gaCena

• TeTr RvinoebSi, ufro iSviaTad ki wiTel RvinoebSic, gvxvdeba 

Rvinis zadi, rkinis TeTri kasi, romelsac fosfat-rkinis kassac uwo-

deben. am zads ganapirobebs samvalentiani rkinis ionebisa da fosfor-

mJavas urTierTqmedebiT miRebuli koloiduri naerTebi. es koloidi 

damuxtulia uaryofiTad da flokulacias ganicdis cilebis moq-

medebiT, romlebic RvinoSi dadebiTadaa damuxtuli.

TeTri kasis gaCenis saSiSroeba yvelaze maRalia dabal temperature-

bze da pH 3,3-ze. Rvinis pH am mniSvnelobas rac metad Sordeba, miT 

ufro mcirdeba kasis warmoqmnis riski.

rkinis TeTrkasSepyrobili Rvino ibureba, imRvreva da warmoqmnis 

TeTr naleqs.

• wiTel RvinoebSi samvalentiani rkina reaqciaSi Sedis fenolur 

naerTebTan da warmoqmnis Zlieri Seferilobis xsnad naerTebs. aera-

ciis gavleniT am naerTebis Seferiloba kidev ufro muqdeba, iRebs 

molurjo Sav tonebs, Semdeg ki ganicdis flokulacias da ileqeba. am 

movlenas lurji kasi ewodeba.

kasis movlenaze mravali faqtori moqmedebs :

_ Rvinis aeraciiT orvalentiani rkina samvalentianSi gadadis. am 

JangviT reaqcias aferxebs SO
2
-is Semcveloba ;

_ pH-is momatebiT izrdeba rkinis gadasvla samvalentian formaSi, 

magram paralelurad izrdeba rkinis Semcveli, xsnadi naerTebis warmo-

qmna (rac amcirebs kasis saSiSroebas) da mcirdeba fosfat-rkinis naer-

Tis xsnadoba (rac zrdis TeTri kasis saSiSroebas) ;
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_ Rvinis mJavebi ara mxolod pH-ze gavleniT, aramed uSualodac moq-

medebs. wiTel RvinoebSi lurji kasis saSiSroeba miT ufro metia, rac 

maRalia Rvinis pH. TeTr RvinoebSi ki TeTri kasis saSiSroeba maqsimal-

uria pH 3,3-ze. mis zeviTac da qveviTac kasis warmoqmnis riski mcirdeba ;

_ dabal temperaturaze mcirdeba rkinis Semcveli koloidebis 

xsnadoba, anu izrdeba kasis warmoqmna. kasi ZiriTadad zamTarSi iCens 

Tavs.

2.1.3. damuSaveba

rkinis kasis Tavidan asarideblad saWiroa :

_ minimumamde iqnes dayvanili yurZnis, tkbilis Tu Rvinis gamdi-

dreba rkiniT ;

_ Rvinoebs, romlebic 8 mg.l-1-ze met rkinas Seicavs, unda Cautardes 

haerze mdgradobis testic. mxolod rkinis Semcvelobis gansazRvra 

araa sakmarisi misi rkinis kasisadmi mdgradobis dasadgenad ;

rkinis kasis mimarT mdgradobis dasadgenad boTls naxevramde avseben 

gafiltruli, saanalizo RviniT da mas JangbadiT amdidreben (SenjRre-

viT 30 wuTis ganmavlobaSi, an Jangbadis CaberviT). amis Semdeg boTls 

Tavs ucoben da aTavseben macivarSi.

Zlier aramdgradi Rvino aimRvreva 48 saaTis ganmavlobaSi.

Tu Rvino gamWvirvalobas 1 kviris ganmavlobaSi inarCunebs, igi 

mdgradia rkinis kasis mimarT (miuxedavad rkinis Semcvelobisa) da ar 

saWiroebs araviTar damuSavebas. da piriqiT, Tu Rvino SeimRvra, igi 

aramdgradia da saWiroa misi stabilizacia.

kasis mimarT mcired aramdgrad Rvinoebs SesaZlebelia boTlebis 

Camosxmis procesSi daematos nivTierebebi, romlebic Seamcirebs kasis 

warmoqmnis saSiSroebas. es nivTierebebia :

_ askorbinmJava, romelic Rvinos mcire daJangvisagan icavs ;

_ limonmJava, romelic boWavs samvalentian rkinas da warmoqmnis mis 

xsnad naerTebs ;

_ gumfisi, romelic xels uSlis flokulacias.

kasis mimarT Zlier aramdgrad RvinoebSi ki Camosxmamde, minimum ram-

denime kviriT adre, aucilebelia kasis xelovnuri gamowveva da amiT 

zedmeti rkinis mocileba.

franguli kanonmdeblobiT TeTr da vardisfer RvinoebSi daSvebulia 

kaliumis ferocianis anu sisxlis yviTeli marilis gamoyeneba. wiTel 

RvinoebSi ki nebadarTulia mxolod kalciumis fitatis gamoyeneba.

rkinis mocilebis TvalsazrisiT franguli kanonmdebloba ufro 

mkacria, vidre evropuli, sadac sisxlis yviTeli marilis gamoyeneba 

wiTeli RvinoebisaTvisac nebadarTulia.

2.1.3.1. Rvinis damuSaveba sisxlis yviTeli mariliT

sisxlis yviTeli marili reaqciaSi Sedis metalebTan (kerZod, rki-

nasTan da spilenTan) da iZleva uxsnad marils, rkinis ferocianurs 

(berlinis laJvardi). berlinis laJvardi uaryofiTad damuxtuli kom-

pleqsuri naerTia, romelic metaluri ionebis (K+ da Ca++) Tandaswre-

biT flokulacias ganicdis da ileqeba. leqidan gadaRebis Semdeg ki 

RvinoSi rkinisa da sxva metalebis Semcveloba mcirdeba.
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berlinis laJvardis muqi lurji Seferilobis gamo sisxlis yviTeli 

mariliT damuSavebas `lurj daweboebasac~ uwodeben.

3 [Fe (CN)
6 

K
4
] + 4 FeCl

3
 → [Fe (CN)

6
]
3 

Fe
4
 + 12 KCl

sisxlis yviTeli marili moqmedebs, rogorc samvalentian, aseve 

orvalentian rkinaze. reaqciis Sedegad miRebuli naerTebis Seferiloba 

da proporciebi damokidebulia TviT Rvinoze. winaswar SeuZlebelia 

rkinis mTlianad mosacilebeli sisxlis yviTeli marilis zusti dozis 

dadgena. dozis gadaWarbeba ki Zlier saSiSia, radgan am dros SeiZleba 

warmoiqmnas momwaro gemos mqone da Zlier toqsikuri cianwyalbadmJava 

(Tumca misi toqsikuroba ufro didi dozebiT vlindeba, vidre RvinoSi 

gamoiyeneba).

am damuSavebisas aucilebelia kanoniT dadgenili mkacri wesebis 

dacva :

_ damuSavebamde 8 dRiT adre unda gakeTdes ganacxadi Sesabamisi 

departamentis `moxmarebis, konkurenciisa da TaRliTobis aRmkveT sam-

marTveloSi~ ;

_ damuSavebamde laboratoriaSi unda ganxorcieldes sacdeli 

damuSaveba da dadgindes kaliumis ferocianis zusti doza, romelic 

mTlianad SeuerTdeba rkinas da swrafad gamoileqeba. nimuSis aReba 

unda moxdes cisternis Suagulidan. nimuSis asaRebi WurWeli ar unda 

iyos rkinis. sacdeli laboratoriuli damuSaveba meordeba TiToeuli 

dasamuSavebeli WurWlisaTvis.

laboratoriuli damuSavebis Semdeg Rvino cisternaSi uZravad 

inaxeba, raTa ar Seicvalos Jangva-aRdgeniTi potenciali.

sacdeli laboratoriuli damuSaveba or etapad xorcieldeba :

► mosamzadebeli cda
• 50 ml saanalizo Rvinos asxamen 4 WiqaSi (A, B, C da D).

• WiqebSi umateben sisxlis yviTeli marilis 5 %-iani xsnaris 

sxvadasxva dozas :

    A 0,5 ml

    B 1,5 ml

    C 2,5 ml

    D 3,5 ml

es raodenoba Seesabameba ferocianuris 5, 15, 25 da 35 grams 100 

litrze.

• TiToeul WiqaSi umateben 1 ml kazeinis xsnars (Seesabameba 

daweboebas 2 g.hl-1), kargad aanjRreven da ayovneben 5 wuTis ganma-

vlobaSi.

• 5 wuTis Semdeg nimuSebs filtraven an utareben centrifugirebas.

TiToeuli nimuSis nafiltrs asxamen or sinjaraSi :

_ pirvel maTgans umateben ramdenime wveT Sabs, rkinas da 2 ml 

HCl-s ;

_ meore sinjaras ki _ ramdenime wveT sisxlis yviTel marils da 2 

ml HCl-s.

mosamzadebeli cdis mixedviT naxuloben rkinis an ferocianis 

Warb raodenobas da irCeven sisxlis yviTeli marilis optimalur 

intervals.
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► saboloo cda
SerCeuli intervalis sazRvrebSi (mag. 1,5_2,5 ml) imeoreben imave 

cdas rasac wina SemTxvevaSi, oRond ufro mcire intervalebiT.

magaliTad, 4 WiqaSi amateben sisxlis yviTeli marilis 5 %-iani 

xsnaris dozebs :

    A 1,7 ml

    B 1,9 ml

    C 2,1 ml

    D 2,3 ml

meore cdis mixedviT adgenen saWiro sisxlis yviTeli marilis 

dozebis ufro zust intervals, vidre pirvel cdaSi.

arCeul dozas usafrTxoebis mizniT amcireben 3 gramiT. Tanac 

rkinis 100 %-iT mocileba araa aucilebeli.

sisxlis yviTeli marilis yidvis uflebis gacema SeuZlia mxolod 

enologs.

Rvinis damuSavebisaTvis sisxlis yviTeli marilis limonisfer 

yviTel fxvnils xsnian civ wyalSi (100_200 g.l-1) da xsnars Tanabrad 

umateben Rvinos. ramdenime wuTis Semdeg ki, flokulaciis dasaCqare-

blad Rvinos aweboeben cilovani weboTi, zogjer bentonitTan erTad. 

Rvinos toveben 4_6 dRis ganmavlobaSi, Semdeg ki xsnian leqidan da 

aucileblad filtraven. damuSavebis Sedegad miRebuli lurji feris 

leqi ar unda Seerios saxdelebSi gagzavnil leqs.

Rvinis sawarmoSi aucilebelia ori samuSao Jurnalis warmoeba :

_ sisxlis yviTeli marilis Senaxvis Jurnali, sadac aRiniSneba sawar-

moSi arsebuli am nivTierebis raodenoba ;

_ sisxlis yviTeli marilis xarjvis Jurnali, romelic operaciebis 

Sesrulebisas ivseba da sadac xels awers enologi.

damuSavebis Semdeg Rvino mowmdeba laboratoriaSi. misi sarealiza-

ciod gaSveba SesaZlebelia mxolod mas Semdeg, rac enologi werilobiT 

daadasturebs RvinoSi ferocianurisa da misi gardaqmnis (toqsikuri) 

produqtebis ararsebobas.

enologi pasuxismgebelia mTlianad damuSavebis proceszec. mis pasux-

ismgeblobaSia rogorc laboratoriuli sacdeli damuSaveba, aseve 

damuSavebis dozebisa da kondiciebis dadgena da damuSavebuli Rvinis Semow-

mebac. metic, enologi pasuxismgebelia damuSavebis dadebiT Sedegebzec.

2.1.3.2. Rvinis damuSaveba kalciumis fitatiT

Rvinis fitatebiT damuSavebis Sedegad miiReba TeTri feris mqone 

samvalentiani rkinis fitati, romelsac daweboebiT acileben.

am meTodis mTavar naklad miiCneven imas, rom damuSavebisas ar xdeba 

orvalentiani rkinis mocileba. Tanac kalciumis fitati RvinoSi xsna-

dia, anu, Tu igi Warbi raodenobiT miecema, damuSavebis Semdgomi nebis-

mieri aeracia Rvinis xelaxal SemRvrevas gamoiwvevs.

damuSavebis normalurad warmarTvisaTvis saWiroa :

_ damuSavebamde ramdenime dRiT adre koreqtulad sulfitirebul 

Rvinos Cautardes aeracia (Jangbadis damatebiT an gadaRebiT), raTa 

orvalentiani rkina samvalentianSi gadavides ;
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_ gaizomos samvalentiani rkinis raodenoba ;

_ daTvlili iqnes fitatis saWiro doza. 1 mg rkinis gamosaleqad 

saWiroa 5 mg kalciumis fitati. Tavis dazRvevis mizniT rekomendebulia 

saWiro dozis Semcireba 10 mg.l-1-iT. maqsimaluri dozaa 80 mg.l-1. am Sem-

TxvevaSic saWiroa xarjvis samuSao Jurnalis warmoeba da damuSavebis 

Catareba enologis zedamxedvelobis qveS ;

_ saWiro raodenobiT kalciumis fitatis TeTri fxvnili gaixsnas 

limonmJavadamatebul cxel wyalSi ;

_ damuSavebidan 4 dRis Semdeg, Rvino dawebovdes cilovani webos 

gamoyenebiT da gaifiltros.

2.1.3.3. askorbinmJavas (vitamini C) damateba

askorbinmJavas samvalentiani rkina orvalentianSi gadahyavs, magram 

misi moqmedeba mxolod droebiTia. vitamini C warmodgenilia TeTri 

fxvnilis saxiT. Rvinos igi Camosxmis win, saboloo filtraciamde 

emateba civ wyalSi gaxsnili. maqsimluri daSvebuli dozaa 150 mg.l-1. 

50_100 mg.l-1 rogorc wesi savsebiT sakmarisia.

2.1.3.4. limonmJavasa da gumfisis damateba

limonmJavas axasiaTebs Tviseba imoqmedos rkinaze da warmoqmnas 

xsnadi naerTebi. sifrTxilea saWiro rZemJava baqteriebis mimarT, raTa 

ar daSalos limonmJava. 

Rvinos igi Camosxmis win, saboloo filtraciamde emateba civ wyalSi 

gaxsnili 30_50 mg.l-1-is odenobiT. mza Rvino ar unda Seicavdes 1 g.l-1-

ze met limonmJavas.

limonmJavasTan erTad SesaZlebelia gumfisis gamoyenebac 100-dan 

200 mg.l-1-mde odenobiT. rogorc damcveli koloidi, gumfisi xels 

uSlis flokulacias da amgvarad aZlierebs limonmJavas efeqturobas. 

damatebamde mas cxel wyalSi xsnian. gumfisi gamoiyeneba mxolod swrafi 

moxmarebis RvinoebSi, radgan xels uSlis Rvinis bunebriv dawmendas da 

Rvinos sxivs ukargavs.

Rvinis rkinis kasis mimarT gasamdgradeblad sxvadasxva efeqturi 

saSualeba arsebobs. Tumca TviT rkinis kasi sul ufro da ufro iSvi-

aTia, meRvineobaSi farTod gavrcelebuli uJangavi foladisa da Sig-

nidan mopirkeTebuli rkinabetonis rezervuarebis wyalobiT.

2.2.  oqsidazuri kasi _ yavisferi kasi

2.2.1. damaxasiaTebeli niSnebi

haerTan SexebaSi Rvino met-naklebad swrafad ibureba (ramdenime 

saaTSi an dReSi). cvlilebebi sxvadasxva RvinoSi sxvadasxvagvaria :

_ wiTeli Rvino moyavisfro, Sokoladisfer Sefervas iRebs, Semdeg 

ki Cndeba moyviTalo yavisferi naleqi ;

_ TeTri Rvino yviTlad ifereba. masSic warmoiqmneba naleqi, magram 

naklebi raodenobiT, vidre wina SemTxvevaSi.

gemovnuri Tvisebebis mxriv zadian Rvinoebs axasiaTebs arasasiamovno 

moxarSulis da maderizaciis tonebi.
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2.2.2. mizezebi

oqsidazur kass iwvevs RvinoSi arsebuli oqsidazuri enzimebi. esenia 

tirozinaza da, dampali yurZnis SemTxvevaSi, lakaza. tirozinaza da 

lakaza Zlierad Jangavs Rvinis saRebav nivTierebebs da uxsnad mdgo-

mareobaSi gadahyavs isini.

polifenolebis daJangviT miiReba qinonebi. Zlieri daJangvis SemTx-

vevaSi qinonebi polimerizacias ganicdis da warmoqmnis yavisfer, uxsnad 

naerTebs, romlebic oqsidazur kass ganapirobebs.

lakazas wyaro RvinoSi nacrisferi sidamplea. amitomaa oqsidazuri 

kasi gansakuTrebiT xSiri sidamplis TvalsazrisiT arasaxarbielo 

wlebSi.

lakazas moqmedebas aZlierebs spilenZis Tanaarseboba. vitamini C, 

piriqiT, amcirebs mis gavlenas, radgan igi antioqsidantia, anu TviTon iJan-

geba. Tanac, qinonebi akatalizebs vitamini C-s daJangvas da, amgvarad, TviTon 

aRar warmoiqmneba, anu aRarc grovdeba da arc polimerizacias ganicdis.

2.2.3. damuSaveba

oqsidazuri kasis Tavidan asarideblad saWiroa minimumamde iqnes day-

vanili lakazas moqmedeba tkbilsa da RvinoSi. es ki SesaZlebelia Tu :

_ yurZnidan moscildeba dampali mtevnebi ;

_ Semcirdeba lakazas damJangveli moqmedeba SO
2
-is (antioqsidaza) 

damatebiT. amitomaa saWiro sidampliT Sepyrobili yurZnis maRali 

doziT sulfitacia ;

_ Semcirdeba tkbilisa da Rvinis Sexeba JangbadTan (haerTan) manam, 

sanam masSi lakazaa aqtiuri ;

_ enzims daSlian Tburi damuSavebiT.

oqsidazuri kasis saSiSroeba sakmaod iSviaTia, radgan rogorc wesi, 

oqsidazuri enzimebi alkoholuri duRilis dasrulebidan ramdenime 

kviraSi qreba.

2.3. spilenZis kasi

2.3.1. spilenZis Semcveloba RvinoSi

Rvino bunebrivad mcire raodenobiT spilenZs Seicavs (0,1_0,4 mg.l-1), 

garda im SemTxvevebisa, rodesac igi sxvadasxva metalebTan (brin-

jao, TiTberi) SexebiTaa gamdidrebuli. vazis wamlobisas gamoyeneb-

uli spilenZi RvinoSi aRar gvxvdeba. igi alkoholuri duRilis dros 

spilenZis sulfids warmoqmnis da ileqeba. spilenZi gvxvdeba leqSi, 

sadac igi xSirad safuvrebzea fiqsirebuli.

Rvinis ganiavebiT spilenZi qveJangis formaSi gadadis (Cu++). gauniavebel 

da SO
2
-is Semcvel RvinoSi ki igi spilenZis Jangis formiTaa (Cu+), romelmac 

cilebTan urTierTqmedebiT SesaZlebelia naleqi warmoqmnas. spilenZis 

kasis warmoqmnis saSiSroeba arsebobs boTlebSi Camosxmul RvinoebSi.

2.3.2. spilenZis kasis warmoqmna da kondiciebi

spilenZis kasis warmoqmna ori etapad mimdinareobs. jer spilenZisa 

da spilenZis sulfidis Semcveli koloiduri naerTebi warmoqmnis 
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TeTri feris msubuq fifqebs. Semdeg es fifqebi cilebis gavleniT 

flokulacias ganicdis da ileqeba. warmoqmnili leqi mtveriviT Txelia 

da axasiaTebs moyavisfro wiTeli feri.

spilenZis kasis movlena skmaod rTulia :

pirvel etapze :

_ spilenZi gadadis aRdgenil (Cu+) formaSi ;

_ gogirdis dioqsidi aRdgeba gogirdwyalbadad (H
2
S) ;

_ warmoiqmneba spilenZis sulfidi (CuS), romelic cilebTan moq-

medebiT flokulacias ganicdis.

meore etaze ki varaudoben, rom :

_ spilenZis qveJangi (Cu++) aRdgeba metalur formamde (Cu), romelic 

nawilobriv koloiduri saxiT gamoileqeba da moyavisfro wiTeli feris 

Txel leqs warmoqmnis. meore nawili ki SO
2
-s aRadgens H

2
S-mde da isev 

CuS-s warmoqmnis ;

_ cilebis roli spileZis kasSi ar aris dadgenili, magram cnobilia, 

rom maTi Tandaswrebis gareSe kasi ar warmoiqmneba. varaudoben, rom 

cilebi koloduri naerTebis warmoqmnis sayrdens warmoadgens.

wiTeli Rvinoebi daculia spilenZis kasisagan, radgan aq cilebs 

taninebi boWavs.

kasis saSiSroeba TeTr RvinoebSia, gansakuTrebiT maRal tempera-

turebze, sinaTlis moqmedebisas, aseve gogirdis dioqsidis Tandaswre-

biT da haerSeuxeblad didi xnis ganmavlobaSi Senaxvis Semdeg.

2.3.3. damuSaveba

► spilenZis kasis profilaqtika
saWiroa minimumamde davides spilenZis moxvedra RvinoSi.

mxolod spilenZis Semcvelobis codna ar aris sakmarisi spilenZis 

kasis warmoqmnis saSiSroebis dasadgenad. Rvinoebs, romlebic 

0,5 mg.l-1-ze met spilenZs Seicavs aucileblad unda Cautardes mdgra-

dobis testi.

testi Semdegnairad tardeba : TeTr boTls piramde avseben saanal-

izo RviniT da hermetulad axuraven sacobs. mas daxril mdgomareobaSi 

aTavseben mzis arapirdapir, an ultraiisfer sxivebze. Tu Rvino 7 dRis 

ganmavlobaSi ar Seibura, igi mdgradia. da piriqiT, Rvino miT ufro 

arastabiluria, rac ufro Cqara warmoiqmneba simRvrive. Rvinis aera-

ciiT simRvrive qreba.

► spilenZis kasis wamloba
mniSvnelovani saSiSroebis SemTxvevaSi aucilebelia Warbi spilenZis 

mocileba Rvinis boTlebSi Camosxmamde ramdenime kviriT adre. am mizniT 

SesaZlebelia sisxlis yviTeli marilis gamoyeneba. sasurveli Sedegebis 

misaRebad saWiroa minimum 5 mg.l-1 ferocianuris damateba. damuSavebis 

meTodi igivea, rac rkinis kasis SemTxvevaSi.

umniSvnelo saSiSroebis SemTxvevaSi gumfisis damateba 100_150 mg.l-1-is 

odenobiT sakmaod efeqturia. igi xels uSlis koloidebis flokulacias.

amavdros, cilovani simRvrivis mimarT bentonitiT gamdgradebuli 

Rvino TavisTavad daculia spilenZis kasisagan.

spilenZis kasi sakmaod mZime zadia, radgan igi boTlebSi warmoiqmneba. 
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miuxedavad imisa, rom uJangavi foladis WurWlis farTod gavrcelebis 

wyalobiT igi sul ufro da ufro iSviaTia, ar SeiZleba TeTr RvinoebSi 

misi ugulebelyofa. miT umetes, rom SesaZlebelia misi winaswari pro-

filaqtika.

2.4. cilovani simRvrive

2.4.1. Rvinis cilovani nivTierebebi

yurZniseuli warmoSobis cilebs met-naklebi raodenobiT yvela 

Rvino Seicavs. TeTr da vardisfer RvinoSi cilebis raodenobam Sei-

Zleba ramdenime aseul mg.l-1-s miaRwios. misi Semcveloba ufro maRalia 

RvinoebSi, romlebic miRebulia mwife yurZnisagan, dakrefilia manqaniT, 

ganicada prefermentuli maceracia, an miRebulia klertgaclili yurZ-

nis pirdapiri gamownexiT (klertis taninebi boWavs cilebs). da piriqiT, 

cilebi naklebadaa kasrebSi dayenebul da leqze davargebul Rvinoe-

bSi, sadac cilebs taninebi gamoleqavs. igive xdeba wiTel RvinoebSi, 

sadac cilovani simRvrive ar warmoiqmneba. cilovani simRvrivis mimarT 

dadebiT rols asrulebs leqidan RvinoSi gadmosuli nivTierebebic.

2.4.2. simRvrivis warmoqmna da pirobebi

cilovani simRvrive TeTr da vardisfer RvinoebSi SesaZlebelia boT-

lebSi warmoiqmnas. warmoqmnili naleqi Zlier waagavs rkinis TeTr kass. 

simRvrive gamowveulia Termulad arastabiluri cilebis (anu cilebi, 

romlebic 25 °C-is maRla koaguldebian) flokulaciiT. es movlena mas 

Semdeg iwyeba, rac RvinoSi gadadis sacobis taninebi.

2.4.3. Rvinis damuSaveba

cilebis raodenobis gansazRvra aranair informacias ar iZleva 

Rvinis mdgradobaze cilovani simRvrivis mimarT. erTaderTi saSualeba 

simRvrivis warmoqmnis saSiSroebis dasadgenad mdgradobis testia. 

testis dros swavloben cilebis mdgradobas siTbos mimarT.

iReben erT boTl gafiltrul Rvinos da aTavseben Termul abazanaSi 

80 °C temperaturaze 30 wuTis ganmavlobaSi. simRvrive Rvinis gacivebi-

sas warmoiqmneba. erTmaneTs adareben Rvinis simRvrives gacxelebamde 

da gacxelebis Semdeg. Tu sxvaoba 2 NTU-ze metia, Rvino aramdgradia 

cilovani simRvrivis mimarT da saWiroebs damuSavebas.

am zadis mimarT gasamdgradeblad daSvebulia ori nivTierebis gamo-

yeneba. esenia :

_ kaolini, romelic praqtikaSi ar gamoiyeneba, radgan saWiroebs 

Zlier did dozebs ;

_ bentoniti, romelic gamoiyeneba cilovani simRvrivis mimarT aram-

dgradi yvela Rvinis dasamuSaveblad.

bentoniti warmoadgens Tixas, anu wyalTan bmul aluminis silikats. 

am naerTis struqtura meRvineobis TvalsazrisiT ori saintereso 

TvisebiT xasiaTdeba :

_ igi ierTebs didi raodeobiT wyals ;

_ igi Seicavs kationebs, romelTa umravlesobis Canacvleba sakmaod 
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advilad xorcieldeba : magniumi (Mg2+), kalciumi (Ca2+), natriumi (Na+).

meRvineobaSi ZiriTadad natriumiani bentoniti gamoiyeneba. mas axa-

siaTebs absorbciis SedarebiT maRali unari da ufro efeqturia. mas 

SeuZlia Seiwovos Tavis moculobaze 10-jer meti wyali da RvinoSi 

warmoqmnas uaryofiTad damuxtuli micelebis koloiduri suspenzia. 

amgvarad, mas SeuZlias SeierTos dadebiTad damuxtuli cilebi da 

gamoleqos igi. bentoniti maT wyals arTmevs, Semdeg kationebis gavle-

niT akargvinebs muxts da iwvevs maT gamoleqvas. Rvino ki mdgraddeba 

cilebis gamoleqvis mimarT.

sifrTxilea saWiro maTi gaxsnisas rogorc civ, aseve cxel wyalSi, 

raTa ar warmoiqmnes koStebi da ar Semcirdes bentonitis efeqturoba :

_ swrafi moxmarebis Rvinoebze bentonitis damateba alkoholuri 

duRilis dasawyisSic SeiZleba. am SemTxvevaSi mcirdeba bentonitis 

SemdgomSi saWiro dozebi da advildeba dareva. samagierod, bentonitis 

arseboba gamoricxavs leqze davargebas ;

_ sxva RvinoebisaTvis ki umjobesia Rvinis damuSaveba davargebis dasas-

ruls. Rvinis kasrebSi gatarebis dros masSi gadadis taninebi, romlebic 

cilebs gamoleqavs. Tu xorcieldeba leqze davargeba, leqidan RvinoSi 

gadmodis manoproteini, romelic damcveli koloidia da zrdis Rvinis 

mdgradobas. amgvarad, davargebis dasasruls Rvinis dasamuSaveblad sak-

marisia naklebi raodenobiT bentoniti, vidre davargebis dasawyisSi.

bentonitiT damuSavebamde saWiroa sacdeli laboratoriuli 

damuSaveba. iReben minimalur dozas, daaxloebiT 100_800 mg.l-1-s, xan-

daxan ki _ 1 g.l-1-s. dauSvebelia saWiroze meti bentonitis damateba, 

radgan bentoniti amcirebs Rvinis aromatis intensivobas.

Rvinis gamdgradebisaTvis Tburi damuSaveba ar gamoiyeneba. gacx-

eleba amcirebs Rvinis xarisxs. gaciveba gayinvis temperaturis maxlo-

blad mxolod nawilobriv amdgradebs mas.

cilovani simRvrive sakmaod xSiri zadia. Rvino boTlebSi Camosx-

mamde unda gamdgraddes. sasurvel Sedegebs mxolod bentonitiT 

damuSaveba iZleva, magram igi amcirebs Rvinis aromats. amJamad Ses-

wavlis procesSia manoproteinis bazaze damzadebuli nivTiereba, 

romelic Rvinos mdgradobas mianiWebs da ar Seamcirebs mis organo-

leptikur Rirsebebs.

2.5.  Rvinis qvis gamoyofa _ kristaluri simRvrive
Rvino Seicavs RvinomJavas kaliumisa da kalciumis mJava marilebs, 

maT neitralur marilebsa da kalciumis RvinomJava-vaSlmJavas ormag 

marilebs. es marilebi met-naklebad disocirebuli saxiTaa warmodge-

nili, romlebic wonasworobaSia RvinoSi bunebrivad arsebul RvinomJa-

vasTan, kaliumTan da kalciumTan. es ukanasknelni SesaZloa xelovnurad, 

acidifikaciis an dezacidifikaciis dros iyos damatebuli tkbilSi.

2.5.1. Rvinis qvis gamoyofis meqanizmi da pirobebi

zemoxsenebuli marilebis xsnadoba damokidebulia Rvinis 

kondiciebze. am marilTagan orma SesaZloa Rvinis kristaluri simRvr-

ive gamoiwvios :

CHAPTER_08.indd   267CHAPTER_08.indd   267 4/16/2004   11:51:05 AM4/16/2004   11:51:05 AM



268 enologia

_ kaliumis mJava tartrati25, anu kaliumis bitartrati, romelic 

dRes Semdegi abreviaciiT moixsenieba KHT (potassium hydrogen tartrate, 

kaliumis hidrogeno tartrati) ;

_ kalciumis neitraluri tartrati (CaT) ;

es marilebi SesaZlebelia kristalebis formiT gamoileqos alko-

holuri duRilis momdevno kvirebSi Tu TveebSi. maT arastabiluro-

bas anu gamoleqvas ganapirobebs garemos kondiciebis cvlilebebi. 

kristalizacias xels uSlis garemoSi damcveli koloidebis arseboba. 

es marilebi RvinoSi zenajer mdgomareobaSia da droTa ganmavlobaSi 

iZleva maqmanis saxis kristalur mbrwyinav leqs. leqi TeTr RvinoebSi 

uferoa, wiTlebSi ki _ fenoluri naerTebis mier wiTlad Seferili. Sen-

jRrevisas leqi ireva, magram maleve xelmeored jdeba.

kaliumis neitraluri tartrati RvinoSi kargad ixsneba, amitom ar 

Sedis Rvinis qvis SedgenilobaSi.

kristaluri simRvrivis mimarT arastabiluria yvela axali Rvino. 

zenajeri mdgomareoba nebismier momentSi SeiZleba dairRves da 

kristalebi gamoileqos. am movlenas ganapirobebs garemo pirobebis 

cvlilebebi, rac mravali mizeziT SeiZleba iyos gamowveuli :

_ vaSlrZemJavuri duRilis gamo, romelic pH-is cvlilebas iwvevs. 

Rvinis qva yvelaze arastabiluri pH 3,5-zea ;

_ daweboebis, filtraciisa da centrifugirebis gamo, rac RvinoSi 

koloidebis raodenobas amcirebs ;

_ asamblaJebis Sedegad, radgan am dros Rvinis mravali maCveneblis 

mniSvneloba icvleba ;

_ temperaturis cvlilebis gamo. dabal temperaturebze marilebis 

xsnadoba mcirdeba da Rvinis qva cisternis kedlebsa da kasrebis tkeCe-

bze gamokristaldeba.

Rvinis mdgradoba (aramdgradoba) kristaluri simRvrivis mimarT 

mowmdeba sicivis testis mixedviT.

es Zveli meTodia, romlis drosac saanalizo Rvinian boTls 

aTavseben _4 °C-ze 3-dan 10 dRis ganmavlobaSi. Tu boTlSi Rvinis qva 

gamokristalda, Rvino sicivis mimarT aramdgradia. samagierod, Tu 

kristalebi ar warmoiqmna es ar niSnavs, rom Rvino mdgradia. sicivis 

testi ar iZleva saSualebas dadgindes Rvinis mdgradoba.

dResdReobiT meRvineobis laboratoriebSi SesaZlebelia met-nak-

lebad avtomatizebuli mravali testis Catareba, magram Rvinis qvis gam-

oyofa imdenad kompleqsuri movlenaa, rom 100 %-ian pasuxebs arc erTi 

testi ar iZleva. es testebi ZiriTadad KHT-s stabilurobas sazRvraven 

da naklebad CaT-s. arada, maRal pH-ebze misi gamoleqva ufro xSiria.

sicivis mimarT mdgradobis testebi unda ganxorcieldes gaerTgva-

rovnebul, dawmendil Rvinoebze, romlebic SemdgomSi aRar ganicdis iseT 

damuSavebs, rogoricaa dezacidifikacia kalciumis marilebis damatebiT.

sxvadasxva laboratoriuli testi dafuZnebulia Semdeg Tvisebebze :

_ Rvinis gacivebis da Semdeg SeTbobis dros dgindeba kristalebis 

gajerebis temperatura Rvinis qvis kristalebis warmoqmnisa Tu gaqro-

bis mixedviT ;

25 tartrati _ Rvinis mJavas marili (g. s.)
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_ Rvinis temperatura mihyavT 0 °C-ze, sadac mas umateben Rvinis qvis 

fxvnils (minikontaqti). Tu garkveuli drois gasvlis Semdeg adgili 

aqvs gamokristalebas. gamokristalebis intensivobas sazRvraven 

kristalebis awoniT an Rvinis gamtarianobis (konduqtivobis) Semci-

rebis gazomviT ;

_ zenajerobis risks angariSoben sxvaobiT aqtiuri ionebis (K+, HT-) kon-

centraciis warmoebulsa da ionebis im koncentraciis warmoebuls Soris, 

romelic SesaZlebelia gaixsnas mocemul siTxeSi najer mdgomareobamde.

Tu dadgindeba kaliumis ionebis Semcveloba RvinoSi, HT- ionebis 

raodenobis angariSi SesaZlebelia RvinomJavas koncentraciis mixed-

viT, romlis disociacia daiTvleba pH-is, moc. spirtSemcvelobisa da 

Rvinis ionizaciis mixedviT.

rodesac koncentraciis warmoebuli naklebia maqsimaluri koncen-

traciis warmoebulze, Rvino mdgradia kristaluri simRvrivis mimarT.

bergis meTodi, romelic efuZneba nimuSis koncentraciis warmoebu-

lisa da mdgradi Rvinoebis saSualo koncentraciis warmoebulis Sedar-

ebas, sakmaod gavrcelebuli da advili Sesasrulebelia.

minikontaqtis testi sakmaod rTuli Sesasrulebelia.

sakmaod saintereso Sedegebs iZleva gajerebis temperaturis gansaz-

Rvris meTodi specialuri programis (Mextar®) gamoyenebiT.

2.5.2. Rvinis damuSaveba

Tu Rvino aramdgradia, boTlebSi Camosxmamde rekomendebulia misi gam-

dgradeba. miuxedavad imisa, rom Rvinis qvis gamoleqva ar moqmedebs Rvinis 

xarisxze, momxmarebeli mas cudad Rebulobs da xSirad arasworad xsnis26.

kristaluri simRvrivis warmoqmnis SeCereba SesaZlebelia :

_ Warbi KHT-s gamokristalebis daCqarebiT _ siciviT damuSavebiT ;

_ KHT-s kristalizaciis SeCerebiT _ qimiuri nivTierebebis damate-

biT ;

_ kaliumis Semcvelobis SemcirebiT _ eleqtrodializiT.

es meTodebi moqmedebs KHT-s da ara CaT-s mdgradobaze. marTalia, 

es ukanaskneli ufro iSviaTad imyofeba najer mdgomareobaSi, magram 

igi kristalur naleqSi gvxvdeba. varaudoben, rom kalciumis marilebis 

gamoleqva saSiSia 60 mg.l-1-ze meti koncentaciis SemTxvevaSi wiTel 

RvinoebSi da 80 mg.l-1-ze meti _ TeTr RvinoebSi. maTi gamoleqva Sesa-

Zlebelia RvinoSi DL RvinomJavas (racemuli RvinomJava) an misi kaliu-

mis marilis damatebiT. am damuSavebis Sedegad Rvinos scildeba Warbi 

kalciumi, Tumca am meTods iSviaTad mimarTaven. misi ganxorcielebis 

dros aucilebelia enologis zedamxedveloba.

2.5.2.1. siciviT damuSaveba

siciviT damuSavebisas Rvino unda :

_ iyos SekupaJebuli, romlis ZiriTadi maxasiaTeblebi, kerZod ki 

pH, aRar Seicvleba ;

_ iyos dawmendili da gafiltruli, radgan suspenziis mdgomareo-

baSi myofi naerTebi, gansakuTrebiT ki damcveli koloidebi, xels uSlis 

kristalebis warmoqmnasa da gamoleqvas ;

26 Rvinis qvis kristalebi momxmarebelSi xSirad `damatebuli Saqris~ asociacias iwvevs (g. s.)
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_ Seicavdes sakmarisi raodenobiT gogirdis dioqsidsa da, TeTri 

Rvinis SemTxvevaSi, CO
2
-s.

umjobesia damuSaveba izoTermul cisternaSi an sardafSi moxdes, 

vidre Rvinom cisternis gareT imoZraos. am ukanaskneli meTodis dros 

Rvino Zlier mdidrdeba JangbadiT.

damuSaveba ar unda moxdes betonis rezervuarebSi, romelic ver 

uZlebs aseT dabal temperaturas.

damuSavebis Semdeg saWiroa miRweuli Sedegis SenarCuneba. amitom ar 

SeiZleba damuSavebuli Rvinis Senaxva Rvinis qvagamoleqil WurWelSi. 

winaaRmdeg SemTxvevaSi, kristalebi xelaxla gaixsneba RvinoSi.

arsebobs siciviT damuSavebis samgvari meTodi :

_ siciveze damuSaveba dayovnebiT ;

_ siciviT damuSaveba KHT-s kristalebis damatebiT ;

_ siciviT damuSaveba uwyveti meTodiT.

► siciveze damuSaveba dayovnebiT
Rvinis aciveben TiTqmis gayinvis temperaturamde da am temperatu-

ras inarCuneben sakmaod didxans, raTa zenajer mdgomareobaSi myofi 

RvinomJavas marilebi gamoileqos. am dros xelovnurad iqmneba igive 

pirobebi, rac zamTris siciveebis moqmedebiT.

dasamuSavebeli
Rvino

• • •

• •

damuSavebuli
Rvino

• • •

– 5 °C

– 5 °C

macivari

Tbomcvleli

13 °C

filtri

– 3,5 °C

izoTermuli
WurWeli

naxati 38  siciveze dayovnebiT damuSavebis danadgarebis sqema

damuSavebis pirvel etapze Rvinos swrafad aciveben gayinvis tem-

peraturaze odnav naklebad. damuSavebis temperatura damokidebulia 

Rvinis alkoholianobaze :
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am operaciis gansaxorcieleblad gamoiyeneba samacivro danadgari 

da Tbomcvleli.

meore etapze ki xdeba sasurveli temperaturis SenarCuneba izoTer-

mul WurWelSi. es procesi saWiroebis mixedviT 1-dan 3 kviramde Sei-

Zleba gagrZeldes.

siciviT damuSavebis dasasruls Rvino ifiltreba miwis an firfito-

van filtrze. filtracia dabal temperaturaze unda ganxorcieldes, 

raTa gamoleqili kristalebi isev ar gaixsnas RvinoSi.

amis Semdeg, damuSavebuli Rvino SeiZleba gaTbes TbomcvlelSi 

gatarebiT, sadac igi gaacivebs axal, siciviT dasamuSavebel Rvinos.

zogierTi meRvine damuSavebis efeqturobis gazrdis mizniT 

sxvadasxva meTods iyenebs :

_ KHT-s kristalebis damateba RvinoSi 200 mg.l-1-mde odenobiT ;

_ yoveldRiuri dareva, raTa daCqardes axlad warmoqmnili mcire 

zomis KHT-s kristalebis aglomeracia. am kristalebis zoma imdenad 

mcirea, rom winaaRmdeg SemTxvevaSi maT filtri ver SeaCerebs ;

_ gacivebuli Rvinis filtracia miwaze. am dros xdeba iseTi 

koloidebis mocileba, romlebic sicivis gavleniT damcveli koloidebi 

gaxda.

► siciviT damuSaveba KHT-s kristalebis damatebiT
es meTodi SedarebiT axalia da misi mizania erTdroulad moxdes 

sicivis zemoqmedeba da kristalebis warmoqmnis centrebis damateba. 

sicivis moqmedebiT irRveva zenajeri mdgomareoba, xolo KHT-s masi-

uri damateba aCqarebs kristalebis warmoqmnas. damatebuli KHT-s 

kristalebi wmindad dafquli da qimiurad sufTaa. 0 °C-ze myof Rvin-

oSi emateba 0,5-dan 4 g.l-1-mde kristali. rac ufro axalgazrdaa Rvino, 

miT naklebi raodenobiT kristalis damatebaa saWiro. damatebis Semdeg 

Rvino yovndeba ramdenime saaTis ganmavlobaSi, romlis drosac xdeba 

Rvinis regularuli dareva, xolo Semdeg Rvino temperaturis momate-

bamde ifiltreba.

Rvinisa da kristalebis Sexeba ganuwyveteli dareviT 1-dan 4 saaTamde 

grZeldeba. es periodi miT ufro xangrZlivia, rac naklebia KHT-s sawy-

isi koncentracia RvinoSi.

ukanasknel xanebSi daSvebulia RvinoSi kalciumis tartatis damate-

bac. misi maqsimaluri dozaa 2 g.l-1.

► siciviT damuSaveba uwyveti meTodiT
rogorc zemoxsenebuli meTodis SemTxvevaSi, stabilizacia aqac 

sicivisa da wmindad dafquli kristalebis erTdrouli moqmedebiT 

xorcieldeba, oRond uwyveti moqmedebis aparatebSi.

Rvinos TiTqmis gayinvamde aciveben da atareben e. w. kristalizorSi, 

sadac ganuwyvetlivi darevis paralelurad mas emateba Rvinidan miRe-

buli kristalebi da  KHT 4 g.l-1 odenobiT. kristalizorSi Rvino 10 

wuTidan 1 saaTamde Cerdeba, Semdeg igi ifiltreba da gaivlis Tbomcv-

lels, romelic imave aparatzea damontaJebuli.

gamoleqili Rvinis qva brundeba isev kristalizatorSi.

zogierT aparatSi Rvinos gayinvis temperaturis qveviT aciveben. 

warmoqmnili yinuli aCqarebs gamokristalebis process, radgan : erTi 
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mxriv, matulobs gauyinavi Rvinis alkoholianoba, xolo meore mxriv, 

Cndeba yinulis kristalebi, romlebic aseve kristalebis warmoqmnis 

centrebs warmoadgens.

► siciviT damuSavebis sami meTodis Sedareba
siciveze damuSaveba dayovnebiT efeqturia yvela saxis RvinisaTvis. 

igi maT ki ar Rlis da acarielebs, aramed piriqiT, aumjobesebs. Tumca 

es meTodi moiTxovs did dros, mniSvnelovan investiciebs da wiTel 

Rvinoebs fers ukargavs (amavdroulad amdgradebs koloiduri simRvri-

vis mimarT).

siciviT damuSaveba kristalebis damatebiT swrafi meTodia da ar 

saWiroebs Rvinis gacivebas uaryofiT temperaturebze. amgvarad ixar-

jeba naklebi sicive (anu energia) da mcirdeba Rvinis gayinvis saSiS-

roeba. ar saWiroebs mniSvnelovan investiciebs. damuSavebis fass zrdis 

KHT-s kristalebis fasi. SesaZlebelia kristalebis Senaxva da misi 

xelmeored xmareba. wiTel RvinoebSi erTi da igive kristali 2_3-jer 

SeiZleba iqnes gamoyenebuli, TeTrebSi _ 4_6-jer, Tumca yovel jerze, 

maT axali kristalebic unda daematos. kristalebis ganaxlebis sixSire 

damokidebulia koloidebis Semcvelobaze damuSavebul RvinoSi.

siciviT damuSavebis uwyveti meTodi ufro didi raodenobiT Rvinis 

dasamuSaveblad gamoiyeneba. es meTodi swrafia da ufro iafi. samagi-

erod saWiroebs mniSvnelovan investicias uwyvetad moqmedi aparatis 

SeZenisaTvis.

2.5.2.2. gamdgradeba qimiuri xerxiT

metaRvinismJavas damateba RvinoSi aferxebs KHT-sa da CaT-s kristal-

izacias da aRar xdeba maTi gamoleqva. dResdReobiT metaRvinismJava 

erTaderTi nivTierebaa, romlis gamoyenebac am mizniT daSvebulia.

metaRvinismJava miiReba RvinomJavas gacxelebiTa da dehidrata-

ciiT. mas axasiaTebs damcveli koloidis Tvisebebi, gars ekvris KHT-

sa da CaT-s kristalebis warmoqmnis centrebs da xels uSlis mik-

rokristalebis damsxvilebas. misi maqsimaluri dasaSvebi dozaa 100 

mg.l-1. RvinoSi igi civ wyalSi gaxsnili emateba Camosxmis win saboloo 

filtraciamde. metaRvinismJava TeTri, Zlier higroskopuli fxvnilia, 

amitom igi haerTan Seuxeblad unda inaxebodes.

metaRvinismJavas arasasiamovni mJave gemo axasiaTebs. Tanac misi moq-

medeba droebiTia, ris gamoc igi mxolod swrafi moxmarebis RvinoebSi 

gamoiyeneba. am nivTierebis efeqturoba damokidebulia Rvinis Senaxvis 

temperaturaze. 12-dan 18 °C temperaturaze igi 1 weliwads inarCunebs 

Tvisebebs, 25 °C temperaturaze ki _ mxolod 1 Tves. metaRvinismJava 

ganicdis hidrolizs da RvinomJavad iSleba. rekomendebulia mxolod 

eTerifikaciis maRali maCveneblis (daaxloebiT 40 %) mqone metaRvin-

ismJavas gamoyeneba.

amJamad mimdinareobs imave Tvisebebis mqone sxva nivTierebebis Ses-

wavla. esenia :

_ safuvris garsis manoproteini ;

_ karboqsimeTilceluloza (CMC).
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2.5.2.3. fizikuri damuSaveba eleqtrodializiT

Rvino eleqtruli velis moqmedebiT gaivlis seleqciur membranebs, 

sadac xdeba xsnarSi arsebuli ionebis moSoreba. eleqtrodializis 

meTodi axlaxans iqna daSvebuli. praqtikaSi es meTodi sakmaod safrTx-

iloa, magram karg Sedegebs iZleva.

2.6. saRebavi nivTierebebis gamoleqva

2.6.1. gamoleqvis pirobebi 

zogierTi wiTeli Rvinis boTlebSi Senaxvis dros warmoiqmneba wiTeli 

feris leqi, romelic met-naklebad ekvris boTlis kedlebs. gamoleqva 

yvelaze xSiria boTlebSi naadrevad Camosxmul RvinoebSi, arastabiluri 

polisaqaridebis Semcvel RvinoebSi da arasakmarisad mwife an dampali 

yurZnisgan miRebul RvinoebSi. gamoleqvas iwvevs antocianebisa da 

taninebis araproporciuli Semcveloba (anu bevri antociani da cota 

tanini) da Rvinis arasakmarisi aeracia misi davargebisas. naleqi Cndeba 

sicivis moqmedebiT. daZvelebul RvinoebSi es leqi normaluria, magram 

igi ar aris misaRebi boTlebSi axlad Camosxmul RvinoebSi.

2.6.2. Rvinis damuSaveba

pirvel rigSi tardeba Rvinis mdgradobis testi. saanalizo Rvinis 

boTli ideba macivarSi 48 saaTis ganmavlobaSi. Tu Rvino ar SeimRvra, 

igi mdgradia. leqis gaCenisas SesaZlebelia saWiro gaxdes misi mikros-

kopiT Seswavla.

testis dadebiTi pasuxis SemTxvevaSi, Rvino SeiZleba gamdgraddes :

_ cilovani webos, Jelatinis an kvercxis cilis gamoyenebiT ;

_ bentonitis damatebiT 250-dan 400 mg.l-1-mde ;

_ gumfisis damatebiT 200 mg.l-1-mde odenobiT (mxolod swrafi mox-

marebis RvinoebSi) ;

_ siciviT damuSavebiT. Rvinos 1_3 dRis ganmavlobaSi ayovneben 

TiTqmis gayinvis temperaturaze. damuSavebis Semdeg saWiroa Rvinis 

filtracia.

3. Rvinis sxva organoleptikuri 

naklovanebebi

SesaZloa Rvino qimiuri analizis mixedviT savsebiT normaluri iyos, 

magram arasasiamovno sunisa da gemos gamo araviTari fasi ar hqondes. 

am naklovanebebis warmoqmnis mravali mizezi arsebobs. isini SeiZleba

_ modiodes yurZnidan, bunebrivad an garemos gavleniT ;

_ warmoiqmnas daRvinebis procesSi ;

_ gadmovides arasaxarbielo mdgomareobaSi myof WurWelTan Sexe-

biT ;

_ ganviTardes boTlebSi Camosxmis Semdgom.
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3.1. gogirdis Semcveli aqroladi naerTebi _ 

moguduli suni

gogirdis Semcveli aqroladi naerTebi gvxvdeba tkbilsa da RvinoSi, 

iSviaTad _ Camosxmis Semdeg. zogjer maT merkaptanebs uwodeben, radgan 

xSirad Seicavs Tiolis funqcionalur jgufs. mcire SemcvelobebiTac 

ki, maT axasiaTebs Zlier arasasiamovno suni.

maT ZiriTadad safuvrebi warmoqmnis alkoholuri duRilis pro-

cesSi, anu aRmdgenel garemoSi.

arCeven :

_ msubuq gogirdis Semcvel naerTebs ;

_ mZime gogirdis Semcvel naerTebs.

3.1.1. msubuqi gogirdis Semcveli naerTebi

gogirdis Semcveli msubuqi naerTebia gogirdwyalbadi (H
2
S), meTan-

Tioli, eTanTioli. maTi duRilis temperatura naklebia 90 °C-ze.

isini xSirad gogirdis Semcveli aminomJavebidan miiReba da maT axa-

siaTebs moguduli, laye kvercxis, nivris... suni.

am nivTierebaTa warmoqmnis intensivoba damokidebulia safuvris 

saxeobaze, alkoholuri duRilis temperaturaze, tkbilis simRvriveze, 

asimilirebadi azotis, vitaminebis, sulfatebisa da sulfitebis Semcv-

elobaze tkbilSi. es ukanaskneli SesaZloa vazis wamlobis Sedegad iyos 

darCenili yurZenze, an miRebuli iqnes tkbilis sulfitaciis Sedegad.

gogirdis Semcveli naerTebis raodenoba icvleba garemos Tvise-

bebis mixedviT. leqze davargebiT kasrebSi igi mcirdeba, radgan gogir-

dis Semcveli naerTebi ileqeba safuvris garsze. kleba gansakuTrebiT 

Zlieria axali kasrebis gamoyenebisas, radgan am SemTxvevaSi Jangbadisa 

da taninebis miwodeba ufro intensiurad xdeba. daSvebulia RvinoSi 

5 %-mde axali leqis damateba. leqze davargebiT didi moculobis cis-

ternebSi am naerTebis warmoqmna izrdeba. es ganpirobebulia sulfita-

ciiT da leqis zedmetad dawnexiT masze maRali wneviT dawolis gamo.

gogirdis Semcveli naerTebis warmoqmnas awarmoebs enzimi sulfa-

treduqtaza, romlis aqtivoba nel-nela klebulobs da alkoholuri 

duRilis dasrulebidan ramdenime kviris Semdeg saerTod qreba.

arasasiamovno sunis Tavidan asacileblad saWiroa : tkbilis gamdi-

dreba amoniumis ionebiT ; TeTri tkbilze dawdomis, sulfitaciis, aera-

ciis optimizacia da leqze datovebis xangrZlivobis regulireba.

ukve warmoqmnili sunis mosacileblad SeiZleba Rvinis aeracia, 

Tumca igi yovelTvis ar iZleva naklis mTlianad mocilebis saSuale-

bas. meore, ufro efeqturi saSualebaa spilenZis sulfatiT damuSaveba. 

damuSavebis maqsimaluri dozaa 10 mg.l-1, im pirobiT, rom mza Rvino ar 

unda Seicavdes 1 mg.l-1-ze met spilenZs. realur damuSavebamde aucile-

belia sacdeli damuSavebis Catareba laboratoriaSi. unda aRiniSnos, 

rom arc aeracia da arc spilenZis sulfatis damateba ar aris kargi 

xarisxis TvalsazrisiT. xandaxan karg Sedegebs iZleva azotis daberva 

RvinoSi. axali leqis damatebac acilebs arasasiamovno suns, radgan 

safuvris garsi iwebebs Tiolebs.

moguduli sunis gaCenis SemTxvevaSi aucilebelia daRvinebis dasas-
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ruls TeTri Rvinis leqidan moxsna, rac daJangvis maRali riskis gamo 

avtomaturad gamoricxavs mis davargebas kasrebSi.

3.1.2. mZime gogirdis Semcveli naerTebi

am naerTTa duRilis temperatura 90 °C-ze metia.

gogirdis Semcveli mZime naerTebic alkoholuri duRilis procesSi 

warmoiqmneba, magram maTi Semcveloba aRar icvleba. TeTri tkbilis 

koreqtuli dawdoma amcirebs maT warmoqmnas. warmoqmnili naerTebis 

Semdeg mocileba ki SeuZlebelia.

gogirdis Semcveli aqroladi naerTebi SeiZleba warmoiqmnas yurZ-

nis gacxelebis dros, Rvinis boTlebSi cxlad Camosxmisas an boTlebis 

Senaxvisas 20 °C-ze maRal temperaturaze.

viTardeba `sveli ZaRlisa~ da moxarSuli kombostos suni. maiaris am 

reaqciis mimarT yvelaze mgrZnobiare tkbili da cqriala Rvinoebia.

arasasiamovno sunis mqone gogirdis Semcveli naerTebi SeiZleba 

sinaTlis moqmedebiTac warmoiqmnas. TeTr Rvinoze bunebrivi an 

xelovnuri (neonis naTura) sinaTlis moqmedebiT man SeiZleba e. w. 

`sinaTlis suni~ miiRos. am dros, sinaTlis energia ultraiisferi 

sxivebis saxiT Sedis boTlis siRrmeSi, sadac mas riboflavini (vita-

mini B
2
) iWers. es ukanaskneli aaqtiurebs Jangva-aRdgeniT reaqciebs 

da maT Soris reaqciebs gogirdSemcvel aminomJavebs Soris. am aminom-

Javebs didi raodenobiT Seicavs zogierTi jiSis Rvino da boTlebSi 

meorad duRilgavlili Rvinoebi. RvinoSi spilenZis, kateqinuri tani-

nis an askorbinmJavas damateba am gemos warmoqmnis Semcirebis saSuale-

bas iZleva. aqedan gamomdinare, naTelia, rom wiTel RvinoSi `sinaTlis 

suni~ ar warmoiqmneba. am gemos warmoqmnis Sesamcireblad gamoiyeneba 

mwvane, ultraiisferi sxivebis gaumtari minis boTlebi.

3.2. obis gemonakravi

RvinoSi obis gemos gaCenis sxvadasxva mizezi arsebobs. erT-erTi 

maTgania saRvine WurWlis higienuri problema, rac advili gadasaWre-

lia. obis suni SesaZloa qloranizolma gamoiwvios boTlebSi Camosxmis 

Semdeg (sacobis wuni) an Camosxmamdec. orive SemTxvevaSi, obis sokoebi 

gardaqmnis usuno qlorfenolebs da warmoqmnis obis arasasiamovno 

suns, romelsac xandaxan (da arasworad) `sacobis suns~ uwodeben. obis 

suni, Rvinis xarisxis TvalsazrisiT, Zalian mniSvnelovani naklia.

3.2.1. obis sunis warmoqmna Rvinis boTlebSi 

Camosxmamde

obis sunis warmoqmnisas tetraqlorfenoli, triqlorfenoli da pen-

taqlorfenoli gardaiqmneba tetraqloranozolad (TeCA), triqloran-

izolad (TCA) da pentaqloranizolad (PCA). TeCA-s da TCA-s arasa-

siamovno obis suni axasiaTebs. PCA naklebad surnelovania. imisaTvis, 

rom es nivTierebebi warmoiqmnas, sardafSi unda iyos qlorisSemcveli 

naerTebi. sardafSi qloris wyarod SeiZleba iqces xis Zelebisa da boZe-

bis, paletebis dezinfeqcia pesticidebiT an saRvine WurWlis sadez-

infeqcio saSualebebi. amgvarad, qloranizolebi xvdeba sardafis haerSi, 
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Semdeg RvinoSi, gaivlis xis WurWlis kedlebs, abinZurebs Rvinis dasa-

muSavebel masalebs (bentoniti, diatomiti, webo...), SesafuT masalebs 

(korpis sacobi) da silikonis sacobebs. maT warmoqmnasa da gavrcelebas 

xels uwyobs maRali tenianoba da daxSuli, gauniavebeli garemo.

obis sunis gavrcelebis Tavidan asarideblad saWiroa sardafidan 

sinjebis aReba, temperaturis, tenianobisa da aeraciis regulireba. 

minimumamde unda davides qloris Semcveli nivTierebebis gamoyeneba. 

damxmare masalebi ki Senaxuli unda iyos sardafidan moSorebiT, sufTa 

SenobebSi.

arasasiamovno sunis gaCenis SemTxvevaSi unda gamovlindes 

dabinZurebis kera da aRmoifxvras igi. imisaTvis, rom dabinZureba ar 

gavrceldes, saWiroa kerebis izolireba, karebis damontaJeba...

obissuniani Rvino SeiZleba damuSavdes kazeiniT an bentonitiT, 

magram sasurveli Sedegis miRweva garantirebuli ar aris.

3.2.2. obis sunis warmoqmna boTlebSi 

namdvili, korpidan momavali sacobis suni iSviaTia da mas lpobis 

suni aqvs. sacobis obis sunis wyaro SeiZleba iyos sacobis xe, korpis 

damuSavebisa da Senaxvis pirobebi, aseve sacobis damuSavebisa da Senax-

vis pirobebi. sacobis suns ZiriTadad triqloranizoli (TCA) ganapiro-

bebs. 5 ng.l-1 sakmarisia, rom igi degustaciaze SeigrZnobodes.

3.3. Rvinis daJangvis tonebi

sakmarisia haerTan Sexebisas RvinoSi ramdenime mg.l-1 Jangbadi gaix-

snas, rom igi reaqciebSi Sedis da cvlis Rvinis surnels. Cndeba axlad 

daWrili vaSlis suni, romelsac Tan sdevs momwaro gemo. igi gamowveu-

lia eTanalis mier, romelic eTanolis daJangvis Sedegad miiReba. eTa-

nali warmoiqmneba damJangveli safuvrebis mier an eTanal-gogirdis 

dioqsidis bmis disociaciis Sedegad. reaqcia Seqcevadia. Rvinis Senax-

visas haermiukareblad da sakmarisi raodenobiT gogirdis dioqsidis 

TandaswrebiT eTanoli iboWeba da kargavs surnels.

daJangvis tonebi nebismieri operaciis dros SeiZleba warmoiqm-

nas, Tu Rvinos Sexeba aqvs haerTan. aseTia e. w. `boTlis avadmyofoba~, 

romelic Rvinis haerTan SexebiT Camosxmis dros warmoiqmneba.

am naklovanebis Tavidan arideba da garkveul SemTxvevebSi 

mkurnaloba adviladaa SesaZlebeli RvinoSi sakmarisi doziT gogirdis 

dioqsidis da xandaxan askorbinmJavas damatebiT. moyviTalo Seferil-

oba, romelsac Rvino daJangvis Sedegad iRebs, SeiZleba kazeiniT dawe-

boebiT Semcirdes.

aRsaniSnavia, rom daJangvisa da maderizaciis Sedegad warmoqmnili 

amgvari surneli da gemo zogierTi tipis RvinoSi sasurveli da aucile-

belia (rancio, madera).

3.4. mware nuSis gemo

mware nuSis gemos iwvevs imaze meti benzol-aldehidebis warmo-

qmna, vidre es xdeba Cveulebriv, alkoholuri duRilis dros. es nakli 

ZiriTadad karbonuli maceraciis meTodis gamoyenebisas da cqriala 
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Rvinoebis daZvelebisas gvxvdeba.

igive nuSis suni SeiZleba warmoiqmnas Rvinis Senaxvisas rezer-

vuarebSi, romelTa epoqsiduri reziniT mopirkeTeba ar aris saTanadod 

Sesrulebuli.

3.5. sxva naklovanebebi

• zogjer Rvinis, gansakuTrebiT ki rislingis jiSidan miRebuli 

Rvinis boTlebSi Senaxvisas warmoiqmneba mineraluri tipis gemo. es gemo 

waagavs navTobis, naxSirwyalbadebis gemos da ganpirobebulia trimeTil-

dihidronaftalenis (TDN) normaze meti raodenobiT SemcvelobiT.

• poliesterisa da minis boWkoebisagan damzadebuli WurWeli xSirad 

stirenis gemos aZlevs Rvinos. es gamowveulia poliesteris arasakma-

risi polimerizaciiT.

• RvinoSi aseve SeiZleba Segvxvdes iseTi naklovanebebi, rogoricaa 

vegetaciis, damZaRebis, daJangvis, damyayebis, qaRaldis da a.S. gemo da 

aranormalurad muqi feri TeTr RvinoebSi. am naklovanebebis Sesamci-

reblad SesaZlebelia ori nivTierebis gamoyeneba, romelTa efeqturo-

bac da dozac mxolod sacdeli damuSavebis Sedegad dgindeba :

_ aqtivirebuli naxSiri daSvebulia aranormalurad muqi feris 

mqone TeTri Rvinis dasamuSaveblad. misi maqsimaluri dasaSvebi dozaa 

1 g.l-1, magram, rogorc wesi, 0,1_0,6 g.l-1 savsebiT sakmarisia. naxSiriT 

damuSavebisas igi RvinosTan SexebaSi 24-28 saaTi unda darCes, Tanac 

ramdenjerme unda dairios. Rvinis naxSiriT damuSavebisas aucilebe-

lia `sabaJo da arapirdapiri gadasaxadebis generalur sammarTveloSi~ 

mimarTva da samuSao Jurnalis warmoeba ;

_ polivinilpolipirolidonis (PVPP) gamoyeneba daSvebulia tkbil sa 

da Rvinoze maqsimum 800 mg.l-1 odenobiT. rogorc wesi, 100_500 mg.l-1 

savsebiT sakmarisia.
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Rvino da janmrTeloba

jer kidev uZvelesi droidan moyolebuli, istoriuli teqstebi gvamc-

nobs, rom Rvino ufro wamalia, vidre siamovnebis mimniWebeli sasmeli. 

im droidan moyolebuli, Sexeduleba Rvinis Sesaxeb ar Secvlila. mar-

Talia, Rvino janmrTelobisTvis sasargebloa, magram hipokrate, pla-

toni da sxvebi gvafrTxileben Rvinis uaryofiTi Sedegebis Sesaxebac 

misi arazomierad miRebis SemTxvevaSi.

XIX saukuneSi frangebi Zalian bevr Rvinos svamdnen. maSin, roca anti-

alkoholuri brZola gaCaRda, Rvinisadmi pativiscema TiTqos unda Semci-

rebuliyo, magram Rvino mainc inarCunebda Tavis karg reputacias. dRes 

ki uZvelesi samedicino receptebi mecnieruli daskvnebiT dasabuTda.

1. Rvinis sasargeblo Tvisebebi

rodesac saubaria Rvinis margeblobaze, ra Tqma unda, igulisxmeba 

misi zomieri moxmareba. Rvinis margebloba ukavSirdeba mis Semcvel 

uamrav nivTierebas. maT Soris yvelaze metad gamorCeulia fenoluri 

naerTebi. rogorc wesi, epidemiologiuri Ziebis Sedegebi damtkicebul 

unda iqnes in vivo27 ZiebiT. Rvinis SemTxvevaSi Znelia gaTvaliswinebuli 

iqnes uamravi Tanmxlebi faqtori. amitom, qvemoT CamoTvlili Rvinis 

dadebiTi Tvisebebi SeiZleba zogierTisaTvis sakamaTo iyos.

Rvinis pirveli, yvelaze mniSvnelovani dadebiTi Tvisebaa misi gav-

lena gulsisxlZarRvTa daavadebebze. epidemiologiuri Ziebis mixedviT 

am daavadebebis gamo, sikvdilianoba Rvinis zomierad momxmareblebSi 

(1-dan 3 Wiqamde anu 100_300 ml/dReSi) 44 % naklebia, vidre aramomx-

mareblebSi. arteriuli da gulsisxlZarRvTa daavadebebi industriul 

da ganviTarebad qveynebSi sikvdilianobis ZiriTadi mizezia. kvlevis 

Sedegebi gansakuTrebiT damajerebeli Cans samxreT-dasavleT safr-

angeTSi, sadac mosaxleoba bevr cxovelur cxims moixmars. am kvlevis 

Sedegebi amerikelebma frangul paradoqsad (French paradox) monaTles, 

ramac sagrZnoblad gazarda Rvinis gayidva ara mxolod aSS-Si, aramed 

msoflios sxva qveynebSic.

27 cocxal arsebaze Catarebuli cdebi (g. s.)

CHAPTER_09.indd   279CHAPTER_09.indd   279 4/16/2004   11:51:18 AM4/16/2004   11:51:18 AM



280 enologia

sxvadasxva daavadebis profilaqtikaSi yvelaze mniSvnelovan rols 

asrulebs wiTeli Rvinis fenoluri naerTebi, maTi antioqsidanturi 

Tvisebebis gamo. fenoluri naerTebi blokavs Tavisufali radikalebis 

uaryofiT moqmedebas. esenia atomebi, ionebi Tu molekulebi, romlebic 

eleqtronis dakargvis gamo Zalze arastabiluria. stabilizebisaTvis 

es Tavisufali radikalebi eleqtronebs sxva, araradikalur moleku-

lebs arTmevs. amgvarad warmoiqmneba axali Tavisufali radikalebi da 

iwyeba jaWvuri reaqcia.

Tavdacvis mizniT Cveni organizmi warmoqmnis Tavisufal radika-

lebs, romelTac Slis kidec. magram, Tanamedrove cxovrebis pirobebSi 

(dabinZurebuli garemo, sigareti, stresi...) uamravi Tavisufali radi-

kali warmoiqmneba, romelTa daSlac organizms uWirs. ujredebis dis-

funqcionalizmma ki SeiZleba iseTi daavadebebi gamoiwvios, rogoricaa 

aTerosklerozi, kibo da a.S. fenoluri naerTebi manamde boWavs am Tavi-

sufal radikalebs, sanam isini uaryofiT Sedegebs gamoiwvevs. sxva anti-

oqsidantebisagan gansxvavebiT, fenoluri naerTebi ar warmoqmnis sxva, 

arsebulze ufro saSiS Tavisufal radikalebs. polifenolebs Seswevs 

mravali Tavisufali radikalis SeboWvis unari da reaqciis Sedegad 

warmoqmnis stabilur nivTierebebs.

fenoluri naerTebi dRes Seswavlili nivTierebebidan yvelaze 

efeqturi antiradikalebia, magram mxolod im mxolod SemTxvevaSi, 

Tu daJanguli ar aris. wiTel RvinoSi esaa ZiriTadad rezveratroli, 

antocianebi, wipwis procianidiuri taninebi da muxis elagitaninebi, 

romlebic erTad asruleben antioqsidantis rols. Rvinis Semadgeneli 

zogierTi nivTiereba zrdis maT efeqturobas. esenia sxva fenoluri 

naerTebi ; metalebi, romlebic katalizatoris rols asrulebs da 

eTanoli. es ukanaskneli aadvilebs ujredSi am nivTierebaTa SeRwevas. 

wiTel Rvinos iseTi Sedgeniloba aqvs, rom saSualebas aZlevs fenolur 

naerTebs saukeTesod gamoxatos Tavisi antiradikaluri Tvisebebi. erT 

romelime am antiradikals, calke aRebuls, ar eqneboda igive efeqti, 

rac mas RvinoSi aqvs.

antiradikaluri aqtivoba miT ufro mniSvnelovania, ramdenadac mdi-

daria Rvino fenoluri naerTebiT. aqtivoba mcirdeba maRal temper-

aturaze da Rvinis daZvelebisas.

Rvino, zomierad moxmarebisas sxva dadebiT movlenebsac iwvevs.

► fiziologiuri TvalsazrisiT :

• saWmlis moneleba :

_ Rvinis Semadgeneli aminuri naerTebi da misi pH (3-dan 4-mde) astim-

ulirebs kuWSi saWmlis momnelebeli, gansakuTrebiT cilebis gadama-

muSavebeli nivTierebebis sekrecias, rac aumjobesebs saWmlis monele-

bas da amcirebs simZimis SegrZnebas uxvi vaxSmis Semdeg.

_ Rvinis dariCinmJavebi ki aZlierebs naRvlis buStis moqmedebas, 

rac cximis monelebas aCqarebs ;

► (fizio) paTologiuri TvalsazrisiT :

• Rvinos aqvs msubuqi antidiabeturi Tvisebebi ;

• amcirebs asakTan dakavSirebuli mxedvelobis Sesustebis risks ;

• amcirebs alergiis, magaliTad, gazafxulis alergiis xelSemwyobi 

histaminis raodenobas organizmSi ;
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• amaRlebs xandazmulTa azrovnebis unars ;

• wiTel Rvinos (da ara Sav yurZens) antocianebis gavleniT, da TeTr 

Rvinos gogirdis dioqsidis gavleniT, axasiaTebs antibaqteriuli Tvise-

bebi ;

• kondensirebul taninebs axasiaTebs antivirusuli Tvisebebi ;

• fiqroben, rom Rvinos SeuZlia agreTve Seamciros kuWis wylulis 

warmoqmna, qalebSi TirkmelSi kenWis Camoyalibeba, da icavs organizms 

dasxivebisagan.

► kvebiTi Rirebulebebis TvalsazrisiT :

Rvinis miRebisas organizmi Rebulobs janmrTelobisTvis aucilebel 

wyals ; agreTve, marTalia mcire raodenobiT, magram sakvebi nivTiere-

bebs, rogoricaa mineraluri marilebi, (kalciumi, kaliumi), oligoel-

ementebs, vitamin B-s da energiis wyaro Saqarsac zogierT RvinoSi. eTa-

nolic energiis wyaroa, magram Cqari moqmedebisa. igi iwvevs gaTbobis da 

Zalis droebiT SegrZnebas. igi ufro kaloriuli sakvebia, vidre Saqari. 

erTi grami eTanoli wvisas Svid kalorias warmoqmnis. maSin, rodesac 

Saqari mxolod oTxs. erTi Wiqa RvinoSi daaxloebiT 60 kaloriaa.

zomieri doziT Rvino kargia yvelasaTvis. zomaze meti, igi mavnea 

janmrTelobisTvis da SeiZleba sikvdilis mizezic gaxdes. amitom, Cven 

ufleba ara gvaqvs, vinmes vurCioT an avukrZaloT Rvinis daleva.

2. Rvinis uaryofiTi gavlena

ZiriTadad es Seexeba eTanols anu alkohols.

eTanolis raodenoba sisxlSi Rvinos dalevisaTanave swrafad 

izrdeba. organizmSi alkoholis raodenoba ganisazRvreba sisxlSi 

eTanolis raodenobiT da gamosaxeba gramobiT litrze. igi maqsimums 

sxvadasxva momentSi aRwevs, rac damokidebulia rogorc daleuli 

Rvinis raodenobaze, aseve individze da mis mdgomareobaze, rodesac 

is Rvinos svamda. Rvinis uzmoze dalevisas piki vlindeba dalevidan 15 

wuTis Semdeg, xolo Wamis dros _ erT saaTze gvian da igi naklebad moq-

medebs. umjobesia, Tavi avaridoT Rvinis dalevas Wamis gareSe, Tanac, 

Rvinis alkoholi organizmSi ufro nela Seiwoveba, vidre sxva alkoho-

liani sasmelis alkoholi.

eTanolis sisxlSi gadasvlis SesaCerebeli kargi saSualebaa erTi 

Wiqa wylis miReba Rvinis miRebamde da Wamis dros.

biologiuri mizezebis gamo alkoholis gadamuSavebas yvela orga-

nizmi erTnairad ver axerxebs (wylis naklebi proporcia organizmSi, 

susti wona). Rvinis erTnairi raodenobiT dalevisas, sisxlSi alko-

holis raodenoba qalebSi ufro maRalia, vidre mamakacebSi. alko-

holis gadamuSaveba sxvadasxvaa genetikuri memkvidreobis, organiz-

mis enzimuri SesaZleblobisa da individis fizikur SesaZleblobebzea 

damokidebuli.

RviZli STanTqavs eTanolis daaxloebiT  95 %-s, romelsac igi maS-

inve Jangavs organizmisTvis mavne eTanalad. 70 kilogramiani individi 

saaTSi 7 gram eTanols gadaamuSavebs. meti raodenobiT alkoholis 

gadamuSavebisas enzimuri sistema gadatvirTulia da organizmi iZule-

bulia gamonaxos sxva saswrafo gza, romlebic paTologias iwvevs.
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SesaZlebelia daaxloebiT gamoiTvalos momxmareblis sisxlSi alko-

holis raodenoba uzmoze.

alkoholis raodenoba g/l =
eTanolis sufTa wona gramebSi

momxmareblis wona kg-Si X koeficienti

_ 10 gradusian RvinoSi 10 % alkoholia ;

_ alkoholis xvedriTi wona udris 0,8-s ;

_ koeficienti damokidebulia sqesze. qalebSi igi daaxloebiT 0,6-s 

udris, xolo mamakacebSi 0,7-s. magram, koeficienti SeiZleba Seicvalos 

adamianis fizikuri monacemebis mixedviT.

erTi Wiqa, 100 ml 10 %-ani Rvino Seicavs 8 g sufTa eTanols. 12 %-

iani _ 9,6 grams.

safrangeTSi kanoniT avtomanqanis marTva akrZalulia sisxlSi 0,50 

g.l-1-ze meti alkoholis raodenobiT, rac amosunTqvisas Seesabameba 

0,25 mg eTanols litrze. 1995 wlamde zRvari 0,70 g.l-1 iyo.

60 kg-iani qali dasaSveb zRvars miaRwevs 0,187 litri 12 %-iani Rvinis 

miRebisas, rac daaxloebiT 2 Wiqaa.

80kg-iani mamakaci ki _ 0,291 litris dalevisas, rac daaxloebiT 3 

Wiqas udris.

saWiroa garkveuli dro imasaTvis, rom sisxlSi alkoholis raode-

noba gaqres. misi Semcireba saSualod 0,15 g.l-1-ia saaTSi, qalebis Sem-

TxvevaSi naklebic. sul mcire 7 saaTia saWiro imasaTvis, rom alkoholis 

raodenoba 1 g.l-1-iT Semcirdes.

Rvinis zedmeti moxmareba iwvevs Trobas. xSiri moxmareba Slis ujre-

debs, asustebs kunTebs da matebs wonas. Semdeg daleva moTxovnilebaSi 

gadadis. cximebis, qolesterinis da cximovani mJavebis dagrovebam Sei-

Zleba gamoiwvios RviZlis cerozi. aseve, SeiZleba moxdes sxva organoe-

bis mowamvlac.

mavne qolesterolis raodenoba SeiZleba swrafad gaizardos. Rvinis 

urTierTqmedebam zogierT wamalTan SeiZleba gamoiwvios dehidratacia 

_ rac ufro met Rvinos svams indvidi, miT metad swyuria.

mTvrali adamiani mowyvetilia realobas. igi amJRavnebs xasiaTis 

moSlilobas, fizikuri aSlilobas, mousvenrobas.

aRniSnaven, rom dReSi oTxi Wiqa Rvinis moxmareba iwvevs arteriuli 

wnevis problemebs, hipertonias, cerebralur sisxlZarRvTa prob-

lemebs, polinevrits, mexsierebis kargvas, taqikardias. izrdeba samuSao 

tramvebisa da avtokatastrofebis riski.

rZemJava baqteriebi Rvinis amonmJavebis, argininisa da histidinis 

metabolizmis Sedegad warmoqmnis biogenur aminebs, eTilis karbamatis 

winamorbedebs, rogoricaa Sardovana, rac sazianoa janmrTelobisaTvis. 

histidins SeuZlia gamoiwvios WinWris cieba an asTma. eTilis karbamati 

kancerogenuli SeiZleba iyos. gogirdis dioqsidi, romelsac Rvino Sei-

cavs, iwvevs Tavis tkivils da muclis wvas...

Rvinis miReba ar aris rekomendebuli fexmZime da meZuZuri qalebi-

sTvis. arsebobs mravali riskfaqtori.

ar SeiZleba Rvinis miReba wamlebTan, gansakuTrebiT damawynare-

blebTan erTad. alkoholi erTiorad zrdis mis moqmedebas.
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nabaxusevi, gulisrevis SegrZneba, daRliloba, SeiZleba dakavSire-

buli iyos RvinoSi mcire raodenobiT meTanolis SemcvelobasTan.

Rvinis xSiri Tu uzomo sma sazianoa rogorc sakuTari TavisaTvis, 

aseve irgvliv myofTaTvis.

Tumca, dReSi erTidan sam Wiqamde Rvino sadilis dros, anu 100-dan 

300 miligramamde, zrdasruli da janmrTeli adamianebisaTvis savse-

biT misaRebi  da sakmarisia, raTa maqsimalurad iqnes gamoyenebuli 

Rvinis sasargeblo Tvisebebi. amgvari moxmareba dadebiTad moqmedebs 

organizmze.

sxvadasxva avadmyofobis profilaqtikis TvalsazrisiT ZiriTad 

rols Rvinis fenoluri naerTebis antioqsidanturi Tvisebebi gana-

pirobebs.

CHAPTER_09.indd   283CHAPTER_09.indd   283 4/16/2004   11:51:22 AM4/16/2004   11:51:22 AM



CHAPTER_09.indd   284CHAPTER_09.indd   284 4/16/2004   11:51:22 AM4/16/2004   11:51:22 AM



10

Rvinis analizi

rogorc ukve aRvniSneT, Rvinis dayenebisas Tu Senaxva-daZvelebisas 

aucilebelia misi perioduli fizikur-qimiuri da organoleptikuri 

analizi.

gazuri qromatografia, izotaqoforezi Tu maRali wnevis siTxuri 

qromatografia (HPLC) xsnarSi arsebuli mravali nivTierebis izoli-

rebis, identificirebisa da raodenobis dadgenis saSualebas iZleva. 

am meTodebma gaaadvila kvleva-Zieba, gansakuTrebiT, Rvinis surnelis, 

feris, taninebisa da organuli mJavebis mimarTulebiT.

dRes meRvineobis laboratoriebi aRWurvilia uwyveti moqmedebis 

aparatebiT, romlebic umciresi raodenobis nimuSze erTdroulad saz-

Rvraven mraval parametrs. Tumca saWiro analizebis Catareba meRvine-

sac SeuZlia. amisTvis mas sWirdeba :

_ Sesabamisi farTobi ;

_ gamarTuli xelsawyoebi ;

_ axlad momzadebuli titruli xsnarebi.

1. qimiuri da mikrobiologiuri analizi

1.1. alkoholuri gradusi anu moculobiTi 

spirtSemcveloba

moculobiTi spirtSemcveloba gamoisaxeba gradusebiT (an moculo-

biTi %) da Seesabameba 100 litr RvinoSi Semavali eTanolis raodenobas 

litrebSi. moculoba izomeba 20 °C  temperaturaze (gradusi 20/20).

moculobiTi spirtSemcvelobis gansazRvrisaTvis arsebobs orgvari 

meTodi :

_ fizikuri meTodi : ebuliometria ; distilacia ;

_ qimiuri meTodi : alkoholis daJangva.

1.1.1. ebuliometriis meTodi

1.1.1.1. principi 

alkoholisa da wylis nazavi miT ufro dabal temperaturaze duRs, 
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rac ufro met spirts Seicavs igi. 76 mm vercxliswylis wnevaze eTa-

nolis duRilis wertili mdebareobs 78,4 °C-ze, xolo sufTa wylisa _ 

100 °C-ze.

normaluri eqstraqtis (8-20 g.l-1) mqone mSral RvinoebSi (Saqari nak-

lebia 2 g.l-1-ze) es meTodi sakmaod karg Sedegebs iZleva. samagierod, 

igi gamousadegaria tkbil RvinoebSi.

1.1.1.2. saWiro xelsawyoebi

gamoyenebul aparats ewodeba ebuliometri da Sedgeba :

_ rezervuarisagan, romelic spirtquriT cxeldeba ;

_ macivrisagan ;

_ Termometrisagan (graduirebiT 87-dan 101 °C-mde) ;

_ specialuri skalisagan ;

_ 20 da 50 mililitriani menzurebisagan.

1.1.1.3. gansazRvra

► wylis duRilis wertilis dadgena
wylis duRilis wertilis dadgena xdeba gamoxdili wylis duRi-

lis temperaturis gazomviT, arsebuli atmosferuli wnevis piro-

bebSi. misi gansazRvrisTvis, rezervuarSi asxamen 20 ml gamoxdil 

wyals (macivarSi wyals ar asxamen) rezervuars acxeleben da, rode-

sac wyali duRils daiwyebs, zomaven misi duRilis temperaturas (T 

wyali).

duRilis temperaturas naxuloben moZrav skalaze da ayeneben mas 

uZravi skalis 0-is gaswvriv.

► alkoholis raodenobis gansazRvra
rezervuars ramdenjerme gamoavleben gamosakvlev Rvinos da avseben 

mas 50 ml RviniT. macivars avseben wyliT. Rvinos acxeleben da kiTxu-

loben mis duRilis temperaturas (T Rvino). alkoholis raodenobas 

naxuloben uZrav skalaze, moZrav skalaze Rvinis duRilis temperatu-

ris gaswvriv.

► SeniSvna
ebuliometriis meTodi sakmaod martivia, xolo cdomileba daaxloe-

biT 0,1-0,2 gradusia. es meTodi ar aris oficialuri da igi komerciuli 

gadazidvebis drosac ki ar gamoiyeneba.

1.1.2. distilaciis meTodi

1.1.2.1. principi 

aRebuli Rvinis nimuSs xdian. gamoxdamde mas fuZiT aneitraleben, 

raTa naxadSi mqrolavi mJavebis (karbonmJava, gogirdovani mJava, Zmar-

mJava) ar gadavides.

naxadi gamoxdili wylis damatebiT mihyavT sawyis moculobamde da 

Rebuloben imave proporciis hidroalkoholur xsnars, rogoric sakv-

levi Rvino iyo.

wyalspirtxsnaris moculobiT spirtSemcvelobas sazRvraven areome-

tris an refraqtometris saSualebiT.
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dro wuTebSi

_ umaRlesi spirtebi: qromatograma miRebuli S. cerevisiae-s (v12) mier 

daduRebuli garemos pirdapiri SesxurebiT. pH 3,43 ; xolo T 30 °C.
qromatografiis parametrebi: sveti C+H (8mX1/8’’). Rumelis temperatura: 85 °C.
qromatogramis pikebi: 1 eTanali; 2: eTilacetati; 3: meTanoli; 4: eTanoli; 5: 

propanol-1; 6: meTil-2 propanol-1; 7: butanol-1; 8: meTil-4 pentanol-2 

(inertuli etaloni); 9: meTil-2 butanol-1; meTil-3 butanol-1.

naxati 39  gazuri qromatografia

1.1.2.2. saWiro xelsawyoebi

_ 1 litriani cecxlgamZle minis baloni ;

_ 200 ml-iani graduirebuli kolba ;

_ macivari ;

_ areometri (spirtomeri) da Termometri ;

_ Camqrali kiri, 80 grami CaO litrze.

1.1.2.3. gansazRvra

_ graduirebul kolbaSi asxamen 200 ml Rvinos. Semdeg igi gadaaqvT 

cecxlgamZle balonSi, romelsac umateben graduirebuli balonis gamo-

navleb wyals. Semdeg imave kolbaSi asxamen mcire raodenobiT gamoxdil 
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wyals da masSi saxdelis macivridan gamomsvlel wawvetebul milaks 

aTavseben.

_ Rvinos aneitraleben masSi n ml Camqrali kiris damatebiT (n See-

sabameba 10 ml am Rvinis titruli mJavebis gasaneitraleblad saWiro 

N/10-iani NaOH-is raodenobas) ;

_ Rvinos xdian da, rodesac naxadis moculoba daaxloebiT 150 ml-s 

miaRwevs (3/4), gamoxdas wyveten. miRebuli naxadi 200 ml-mde mihyavT 

gamoxdili wyliT da aerTgvarovneben ;

_ miRebuli siTxe isxmeba menzuraSi ;

_ menzuraSi CauSveben Termometrsa da areometrs.

rodesac naxadis, sazomi xelsawyoebisa da menzuris temperaturebi 

daregulirdeba, kiTxuloben naxadis temperaturas, Semdeg ki mis xve-

driT wonas. areometris wakiTxva xdeba meniskis Tavze.

temperaturuli koreqcia xorcieldeba Sesabamisi cxrilis mixedviT.

► SeniSvna
_ sasurvelia Rvinisa da wyalspirtxsnaris moculobebi erTsa da 

imave temperaturaze gaizomos ;

_ areometri sufTad unda iyos Senaxuli. xmarebis Semdeg igi spirtiT 

an eTeriT unda gaiwmindos.

1.1.3. alkoholis gansazRvris qimiuri meTodi 

1.1.3.1. principi

mJava garemoSi Warbi kaliumis biqromati eTanols ZmarmJavamde Jan-

gavs. 

alkoholis daJangvisaTvis daxarjuli biqromatis raodenobis dasa-

dgenad darCenil biqromats titraven amoniakuri rkinis sulfatiT, 

orvalentiani rkinis indikatoris, orTofenantrolinis TandaswrebiT.

Seferilobis cvlileba Zneli SesamCnevia da xandaxan rkinis sul-

fats zedmetad umateben. am SemTxvevaSi Warb rkinas sazRvraven kaliu-

mis permanganatis titruli xsnariT.

1.1.3.2. gansazRvra

► saWiro reaqtivebi

• kaliumis biqromatis xsnari

20 °C temperaturis wyalSi ixsneba 33,60 g K
2
Kr

2
O

7
 da ivseba 1 lit-

ramde. xsnaris damzadebisas saWiroa iseTi koncentraciis daWera, rom 

1 litrma xsnarma zustad 10 ml eTanoli daJangos.

• amoniakuri rkinis sulfati

135 g amoniakuri rkinis sulfats da 20 ml gogirdmJavas xsnian 1 

litr wyalSi. xsnaris damzadebisas iWeren iseT koncentracias, rom 1 

litrma xsnarma 0,5 ml kaliumis biqromatis xsnari aRadginos.

• permanganatis xsnari

1,083 g KMnO
4
 xsnian 1 litr wyalSi da Rebuloben xsnars, romlis 
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titri amoniakuri rkinis sulfatis titris 1/10-s Seadgens.

• gogirdmJava (50 moc. %)

500 ml gamoxdil wyals yinulSi aciveben. mas wveT-wveTad asxamen 

500 ml sufTa gogirdmJavas. rodesac narevi gacivdeba, mas 1 litramde 

azusteben.

• orTofenantrolinis reaqtivi

100 ml gamoxdil wyalSi xsnian 0,695 g rkinis kristalur sulfats, 

romelsac Semdeg umateben 1,485 g orTofenantrolinis monohidrats. 

gaxsnis gasaumjobeseblad narevs aTboben. miRebuli reaqtivi cocxali 

wiTeli ferisaa.

► gansazRvra
eTanolis gansazRvra ramdenime etapad mimdinareobs :

• I etapi : eTanolis gamoxda

nimuSis gamoxda xdeba ise rogorc distilaciis meTodis SemTxvevaSi. 

nimuSad iReben V ml Rvinos.

eTanolis gansazRvris qimiuri meTodi metad mgrZnobiarea, amitom 

muSaoben xsnarebze, romlis moc. spirtSemcveloba 1-dan 1,8 %-mdea.

anu aucilebelia naxadis gazaveba (rogorc wesi, 1/10).

• II etapi : eTanolis daJangva

250 ml moculobis Slifian minis sacobdaxurul kolbaSi asxamen :

_ 20 ml biqromatris xsnars,

_ 20 ml gogirdmJavas 1/2.

narevs SeanjRreven. Semdeg umateben zustad 10 ml 1/10 gazavebul 

naxads.

axuraven Tavs, anjRreven da elodebian 30 wuTis ganmavlobaSi.

• III etapi : ukudozireba

_ Warbi biqromatris aRsadgenad kolbaSi arsebul narevze wveT-

wveTad asxamen orvalentiani rkinis sulfatis xsnars graduirebuli 

biuretis daxmarebiT. damatebas agrZeleben manam, sanam mowablisfro-

yviTeli narevi bolomde ar gamwvandeba.

_ umateben 4 wveT orTofenantrolinis reaqtivs. narevi inarCunebs 

mwvane Sefervas. Semdeg umateben rkinis sulfats sanam narevi wablis-

feri ar gaxdeba.

iReben anaTvals biuretze (X ml).

_ roca titracias odnav gadaaWarbeben, mwvane feris dasabruneblad 

iyeneben permanganatis xsnars. iReben anaTvals biuretze (Y). amgvarad, 

kaliumis biqromatis naWarbi Seesabameba n ml rkinis sulfats n= X-Y/10. 

• IV etapi : kaliumis biqromatis xsnaris titracia

kaliumis biqromats xelaxla titraven rkinis sulfatis xsnaris 

saSualebiT, oRond amjerad nimuSis naxadis gareSe. am ukanasknelis 

magivrad kolbaSi umateben 10 ml gamoxdil wyals.

iReben anaTvals biuretze (n’)
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xsnarebis koncentracia imgvaria, rom : 

n ml rkinis xsnari aRadgens 20 ml kaliumis biqromatis xsnars, 

romelsac unari aqvs daJangos 0,2 ml eTanoli. 

amgvarad, 1 ml rkinis sulfatis xsnars aqvs iseTive aRmdgeneli 

Zala, rogorc 0,2/n’ ml alkohols. 

biqromatze moqmed nimuSis gamoxdiT miRebul spirts iseTive aRm-

dgeneli Zala aqvs rac (n – n’) moculobis rkinis sulfats.

10-jer gazavebuli V moculobis naxadis spirtSemcveloba 

tolia :

0,2/n (n’ – n). igi aRebulia V/10 ml Rvinidan, anu Rvinis moculo-

biTi spirtSemcveloba tolia :

0,2/n’ ( n’ – n ) X 10/V X 100 = 200 (n’ – n) / V X n’

1.2. saerTo mJavianoba anu titruli mJavianoba

1.2.1. principi

saerTo mJavianoba warmoadgens RvinoSi arsebuli mJavebis jams, 

romlebic ititreba Rvinis an tkbilis pH 7-mde miyvanisas titruli 

fuZe xsnaris damatebiT. naxSirorJangi da Tavisufali Tu saerTo 

gogirdis dioqsidi ar Sedis titrul mJavebSi. mJavianoba gamoisaxeba 

miliekvivalentobiT litrSi, an 0,075 g RvinomJava an 0,049 g H
2
SO

4
 

litrSi.

titruli mJavebis gansazRvramde Rvinos (gansakuTrebiT axalgaz-

rda Rvinos) unda moscildes CO
2
. amisaTvis 50 ml Rvinos aTavseben 

1 litrian balonSi, romelSic wylis tumbos meSveobiT iqmneba vakuumi.

Tavisufali da saerTo SO
2
-is raodenobis gamokleba titruli mJave-

bidan praqtikaSi iSviaTad xorcieldeba.

1.2.2. titruli mJavebis gansazRvra bromTimolis 

lurjis saSualebiT (oficialuri meTodi)

1.2.2.1. saWiro xelsawyoebi da xsnarebi

► xelsawyoebi
500 ml-iani graduirebuli biureti ;

orStrixiani 10 sm3 moculobis pipeti ;

12 sm diametris 2 cali kristalizatori ;

1 cali graduirebuli menzura.

► xsnarebi
_ N/10 normalobis NaOH-is xsnari ;

_ bromTimolis lurjis 4 ‰-iani xsnari. mis dasamzadeblad iReben 

4 g bromTimolis lurjs, xsnian 200 ml neitralur spirtSi da umate-

ben 200 ml wyals. Semdeg xsnars umateben 7,5 ml NaOH-s (N) raTa miiR-

weuli iqnes momwvano-lurji Seferva (pH 7) da avseben 1000 mililit-

ramde.

_  buferuli xsnari pH 7. mis misaRebad iReben 107,3 g kaliumis fos-
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fats (mono) da 500 ml NaOH-s (N), romelsac xsnian erTi litri xsnaris 

misaRebad saWiro wylis raodenobaSi.

1.2.2.2. gansazRvra

► Sesadarebeli feris gamis momzadeba
kristalizatorSi aTavseben :

25 ml mduRare gamoxdili wyals ;

1 ml 4 ‰-an bromTimolis lurjs ;

5 ml gamosakvlev Rvinos.

narevs titraven NaOH (N/10)-iT momwvano-lurji Seferilobis miRe-

bamde.

bolos ki umateben 5 ml buferul xsnars (pH 7).

► titruli mJavianobis gansazRvra
12 sm diametris kristalizatorSi aTavseben :

25 ml mduRare gamoxdil wyals ;

1 ml 4 ‰-an bromTimolis lurjs ;

5 ml gamosakvlev Rvinos.

narevs titraven NaOH (N/10)-iT zustad imave Seferilobis miRe-

bamde, rogorc wina cdaSi. anaTvali biuretze aris n ml.

1.2.2.3. gamoangariSeba

_ 1000 ml NaOH (N/10) aneitralebs  75/10 g RvinomJavas,

_ 1 ml NaOH (N/10)    75/10000 g RvinomJavas,

_ n ml NaOH (N/10)    75 n/10000 g RvinomJavas

erT litrSi RvinoSi iqneba :

75 n/10000 X 1000/5 = 1,5 n g RvinomJava.

Rvinis titruli mJavianoba udris 1,5 X n g.l-1-s RvinomJavaze gadaan-

gariSebiT.

1.2.3. titruli mJavebis gansazRvra fenolftaleinis 

saSualebiT

1.2.3.1. saWiro xsnarebi

_ NaOH ( N/10) xsnari,

_ ftaleinis fenolis 1 %-ani spirtxsnari.

1.2.3.2. gansazRvra 

_ 500 mililitrian kolbaSi aTavseben 50 ml gamoxdil wyals + 2 ml 

fenolis ftaleinis xsnars + ramdenime wveT NaOH-s (N/10) (vardisferi 

Seferilobis miRebamde) ;

_ umateben 5 ml Rvinos ;

_ titraven NaOH-iT (N/10), sanam Seferiloba ar gaxdeba jer mona-

crisfro-yavisferi, Semdeg monacrisfro-lurji da bolos monacris-

fro-vardisferi.

1.2.3.3. gamoangariSeba

iseve, rogorc wina cdaSi :

saerTo mJavianoba = 1,5 n g.l-1 RvinomJavaze gadaangariSebiT.
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1.3. mqrolavi mJavianoba

1.3.1. principi

mqrolavi mJavianoba warmoadgens ZmarmJavas seriaSi Semavali cxi-

movani mJavebis erTobliobas. wamodgenilia Tavisufali an marilis 

saxiT. misi ZiriTadi Semadgenelia ZmarmJava, romelsac Tan axlavs mcire 

raodenobiT propionisa da butiris mJavebi.

mqrolav mJavebSi ar Sedis CO
2
 da Tavisufali Tu bmuli SO

2
. amis 

gamoa, rom dozirebis dros saWiroa :

_ naxSirorJangis mocileba Rvinisagan ;

_ SO
2
-Tan dakavSirebuli Sesworebis Setana.

1.3.2. dozireba

_ mqrolav mJavebs waritaceben wylis orTqliT (gamoxdiT) ;

_ miRebul naxads titraven NaOH-iT (N/10) 1 %-ani fenolftaleinis 

TandaswrebiT ;

1.3.2.1. saWiro xelsawyoebi da reaqtivebi

► xelsawyoebi
_ aparati, romelic Seicavs 500 mililitrian erlenmeiers. am erlen-

meiers uerTdeba barboteri, romlis siRrmeSic CaSvebulia mili. erlen-

meieris sacobze moTavsebulia onkani ;

_ macivari ;

_ naxadis gamosasvleli mili da naxadis misaRebi Wiqa.

► reaqtivebi
_ NaOH-is xsnari (N/10) ;

_ fenolftaleinis 1 %-ani spirtxsnari ;

_ iodis xsnari (N/100) ;

_ saxamebli an Tiodenis xsnari ;

_ boraqsis najeri xsnari an natriumis bikarbonati.

1.3.2.2. analizis msvleloba

► mqrolavi mJavebis gamoxda
_ erlenmeierSi asxamen 250-300 ml gamoxdil wyals, xolo barbot-

erSi 10 ml saanalizo Rvinos ;

_ macivris gamosasvlel mils aTavseben 200 ml-ian WiqaSi ;

_ erlenmeiers acxeleben da, rodesac warmoiqmneba orTqli, ketaven 

gamsvlel onkans ;

_ gamoxdas agrZeleben manam, sanam ar mogrovdeba 100 ml naxadi. 

amis Semdgom gacxelebas aCereben da orTqlis gamsvlel onkans kvlav 

aReben.

► naxadis gatitvra
_ naxads umateben ramdenime wveT 1 %-an fenolftaleins ;

_ titraven NaOH-iT (N/10), romlis yoveli 1 ml titravs 60X10_4 g 

ZmarmJavas ; daixarja n ml tute.
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Seusworebeli mqrolavi mJavianoba udris 0,60 n g.l-1 ZmarmJavas.

► SO
2
-is cdomilebis Sesworeba

_ Tavisufali SO
2
 ititreba iodiT mJava areSi ;

_ bmuli SO
2
 ititreba aseve iodiT, oRond msubuqad fuZe areSi 

(boraqsis TandaswrebiT).

Tavisufali SO
2
 : WiqaSi arsebul, tutiT gatitrul naxads umateben 

erT wveT koncentrirebul HCl-s.

umateben 5 ml saxameblis 5%-iani xsnars da iodis kaliumis 1 kristals.

titraven iodiT (N/100) lurji Seferilobis miRebamde.

daixarja n’ ml iodi.

bmuli SO
2
 : amis Semdeg WiqaSi emateba 20 ml boraqsis najeri xsnari 

an ramdenime grami natriumis bikarbonati. xsnari isev vardisfrad ife-

reba, radgan masSi arsebuli fenolftaleini tute garemoSi xvdeba. 

amasTan, Tavisufldeba eTanalTan bmuli SO
2
, romelic reagirebs Warbi 

raodenobiT iodTan.

narevs xelaxla titraven iodiT (N/100) lurji Seferilobis miRe-

bamde.

daixarja n’’ ml iodi.

► gamoangariSeba
Sesworebuli mqrolavi mJavianoba g.l-1 ZmarmJavaze gadaangariSebiT 

tolia

0,60 n –
n’

10
–

”n

20

⎛
⎝

⎞
⎠

1.4. pH-is gansazRvra

1.4.1. principi

pH izomeba or sxvadasxva bunebis eleqtrods Soris potencialTa 

sxvaobis mixedviT :

_ erTi eleqtrodis potenciali damokidebulia garemos pH-ze ;

_ meore eleqtrodis potenciali ki mudmivi da cnobilia.

pH-is gansazRvra xorcieldeba pH_metris saSualebiT, pirdapiri 

wakiTxviT. gazomvamde tardeba aparatis etalonaJi ori zustad cno-

bili pH-is mqone xsnaris meSveobiT (A da B). tkbilis an Rvinis SemTx-

vevaSi gamoiyeneba :

_ komerciuli buferuli xsnari. magaliTad, pH 3,0 da pH 7,0 ;

_ an Semdegi saetalonaJo xsnarebi.

A : sufTa kaliumis mJava tartratis najeri xsnari, anu 5,7 g.l-1 20 °C-ze ;

B : xsnari, romelic Seicavs : 3,402 g sufTa monokaliumis fosfats, 

4,354 g sufTa dikaliumis fosfats da Sevsebulia 1 l-mde gamoxdili 

wyliT.

xsnarebi zust pH-s inarCunebs 2 Tvis ganmavlobaSi. maTi pH 

tolia :

20 °C-ze  A xsnari _ 3,57,  B xsnari _ 6,88 ;

25 °C-ze  A xsnari _ 3,56,  B xsnari _ 6,86 ;

30 °C-ze  A xsnari _ 3,55,  B xsnari _ 6,85.
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1.4.2. gansazRvra

gansazRvra xorcieldeba pH_metris instruqciis mixedviT. es ki 

umravles SemTxvevaSi Semdegnairad xdeba :

• aparatis CarTva ;

_ nuli _ gamorTuli aparati ;

_ eleqtruli nuli _ CarTuli aparati gamorTuli eleqtrodebiT ;

• aparatis etalonaJi.

amis Semdeg eleqtrodebi Tavsdeba :

_ jer A xsnarSi, romlis temperatura 20 °C an maxlobeli unda iyos. 

pH metris isars ayeneben A xsnaris pH-is mniSvnelobaze ;

_ amis Semdeg ki _ B xsnarSi, sadac keTdeba igive operacia oRond B 

xsnaris pH-is mixedviT.

• gazomvis Catareba.

eleqtrodebs aTavseben tkbilSi an RvinoSi 20 °C, an maxlobel tem-

peraturaze.

pH-s kiTxuloben aparatze.

pH_metris xmarebisas aucilebelia :

_ yoveli gazomvis win da gazomvebs Soris moxdes eleqtrodis gav-

leba gamoxdil wyalSi, gaSroba da gazomvis win saanalize nimuSiT gav-

leba ;

_ eleqtrodebi CarTuli iyos mxolod maSin, rodesac tardeba 

gazomva ;

_ TiToeul nimuSze Catardes ori gazomva da pH-is mniSvnelobad 

aRebuli iqnas maTi saSualo.

1.5. Saqrebis gansazRvra qimiuri meTodiT

Saqrebis gansazRvrisas gamoiyeneba maTi aRmdgeneli Tviseba. maTi 

nebismieri meTodiT gazomvisaTvis saWiroa :

_ gazaveba : saanalize siTxe unda Seicavdes 5 g.l-1-ze nakleb Saqrebs ;

_ gauferuleba : siTxidan unda moscildes yvela aRmdgeneli naerTi : 

taninebi, saferavi nivTierebebi.

anu analizi or etapad mimdinareobs :

_ gauferuleba da gazaveba ;

_ titracia.

1.5.1. gauferuleba da gazaveba

1.5.1.1. gauferuleba tyviis acetatis saSualebiT

► tkbilis SemTxvevaSi
_ iReben 5 ml tkbils da asxamen 200 ml-ian an ufro didi moculo-

bis sazom kolbaSi imgvarad, rom saboloo gazaveba 5 g.l-1-ze naklebi 

iyos ;

_ mJavianobis gasaneitraleblad umateben cotaoden CaCO
3
-s ;

_ umateben 50 ml wyals + 1 ml tyviis acetats ;

_ anjRreven da ayovneben 15 wuTis ganmavlobaSi ;

_ avseben 200 ml-mde da filtraven ;

_ Warbi tyviis gamosaleqad nafiltrs amateben mcire raodenobiT 
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oqsalats an natriumis sulfats.

_ gauferulebis am meTodiT tkbili zavdeba 40-jer.

► Rvinis SemTxvevaSi
_ iReben 100 ml Rvinos da asxamen 200 ml-ian graduirebul kol-

baSi ;

_ aneitraleben CaCO
3
-iT ;

_ umateben tyviis acetats, natriumis sulfats. filtraven, rogorc 

wina SemTxvevaSi.

_ gauferulebis am meTodiT Rvino zavdeba 2-jer.

1.5.1.2. gauferuleba naxSiris saSualebiT

iReben daaxloebiT 150 ml Rvinos an gazavebul tkbils da asxamen 250 

ml-ian WiqaSi.

umateben 1/2 Cais kovz naxSirs wiTel RvinoebSi da odnav naklebs 

TeTr RvinoebSi.

narevs anjRreven da gadaaqvT qaRaldis filtrze. pirveli gafil-

truli wveTebi unda mogrovdes da xelmeored gaifiltros.

1.5.1.3. TuTiis ferociani _ karezis meTodi

iReben 10 ml saanalizo siTxes da asxamen 200 ml-ian balonSi.

umateben 2 g CaCO
3
-s da 20 ml wyals.

SenjRrevis Semdeg asveneben 15 wuTiT.

umateben 2 ml 15 %-ian kaliumis ferocians da 2 ml 30 %-ian TuTiis 

acetats.

anjRreven.

avseben 200 ml-mde da filtraven.

gauferulebis am meTodiT Rvino zavdeba 20-jer.

1.5.2. titracia

1.5.2.1. felingis meTodi

► principi 
tkbilsa da RvinoSi arsebuli Saqrebis udidesi nawili aRmdgene-

lia. es Tvisebaa gamoyenebuli am meTodSi, sadac saanalizo nimuSi 

aRadgens felingis xsnars. felingis xsnari miiReba ori nivTierebis 

SereviT :

_ xsnari A :

CuSO
4
 : 40g.l-1 ;

H
2
SO

4
 : ramdenime wveTi ;

wyali : 1 000 ml-is misaRebad saWiro raodenoba

_ xsnari B :

segnetis marili  : 200 g.l-1 ;

NaOH   : 150 g.l-1 ;

wyali   : 1 000 ml-is misaRebad saWiro raodenoba.

narevi iZleva spilenZis Semcvel naerTs, romelic aTavisuflebs 

Cu++ ionebs da romelic aRdgeba.
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► analizis msvleloba
pirvel etapze, axdenen felingis xsnaris etalonaJs 5 %-iani glu-

kozis xsnaris saSualebiT. Semdeg, Sedarebis meTodiT adgenen Saqris 

Semcvelobas nafiltrSi.

• etalonaJi

• pireqsis balonSi an erlenmeierSi asxamen zustad :

_ 10 ml A xsnars ;

_ 10 ml B xsnars ;

_ 30 ml wyals.

• aduReben.

• amavdroulad, graduirebuli biuretidan masSi asxamen Zalian 

mcire raodenobebiT (0,5 ml) 5%-an glukozis xsnars. warmoiqmneba 

wiTeli feris Cu
2
O-s naleqi. glukozis xsnars asxamen lurji xsnaris 

srul gauferulebamde.

daxarjuli glukozis 5 %-ani xsnaris raodenobaa n ml.

• gansazRvra

• 5 %-an glukozis xsnars cvlian gauferulebuli da gazavebuli 

nafiltriT.

• erlenmeierSi asxamen :

_ 10 ml A xsnars

_ 10 ml B xsnars

_ 30 ml wyals.

• agrZeleben, rogorc etalonaJis SemTxvevaSi.

felingis xsnaris srul gauferulebaze daxarjuli nafiltris 

raodenobaa n’ ml.

1 litr nafiltrSi Semavali Saqrebis raodenoba tolia :

miRebul Sedegi mravldeba gazavebis koeficientze da miiReba Saqris 

Semcveloba 1 litr tkbilsa Tu RvinoSi. 

rekomendebulia erlenmeierSi ramdenime wveTi meTilenis lurjis 

damateba. es indikatori, rogorc ki spilenZi gamoileqeba, Saqris moq-

medebiT uferuldeba da titraciis dasasruli ukeT SeimCneva.

analizi SesaZlebelia gamartivdes komerciuli, mza da titruli A 

da B xsnarebis gamoyenebiT.

1.5.2.2. bertranis meTodi

► principi
tute areSi gacxelebiT Saqari aRadgens spilenZis sulfatis xsnars 

(CuSO
4
) spilenZis oqsidad (Cu

2
O). amis Semdgom sazRvraven spilenZis 

oqsidis raodenobas samvalentiani rkinis sulfatis saSualebiT, 

romelic orvalentiani rkinis sulfatad aRdgeba.

► analizis msvleloba

• saWiro reaqtivebi

xsnari A
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40 g sufTa spilenZis sulfati (CuSO
4
 5H

2
O),

2 g sufTa  H
2
SO

4
,

1 litris misaRebad saWiro wylis raodenoba.

xsnari B

200 g segnetis marili (natriumis da kaliumis tartrati),

150 g sufTa NaOH,

1 litris misaRebad saWiro wylis raodenoba.

xsnari C

50 g sufTa, mSrali Fe(SO
4
)
3
,

daaxloebiT 200 g sufTa H
2
SO

4
,

1 litris misaRebad saWiro wylis raodenoba.

permanganatis xsnari N/10 anu 3,16 grami litrze.

• gansazRvra

• iReben 20 ml winaswar gauferulebul da imgvarad gazavebul saa-

nalizo nimuSs, rom analizi maqsimum 100 mg Saqarze Catardes. nimuSs 

asxamen 300 ml-ian erlenmeierSi.

• umateben :

_ 20 ml A xsnars ;

_ 20 ml B xsnars

• aduReben zustad 3 wuTis ganmavlobaSi.

• asveneben.

Tu dawmendili siTxe ar miiRebs lurj Seferilobas, nimuSi ufro 

metad unda gazavdes da cda Tavidan daiwyos.

• miRebul siTxes filtraven vakuumfiltrSi. safiltris foriano-

bis nimeria #4.

erlenmeierSi arsebul narevs asxamen filtrze, ise, rom Sig arseb-

uli naleqi ar gadmovides. filtrze darCenil naleqs 2_3-jer avleben 

gamoxdil wyals.

nafiltr siTxesa da narecx wyals gadaRvrian.

• erlenmeierSi darCenil leqs xsnian daaxloebiT 10 ml C xsnaris 

damatebiT.

• safiltr Zabrs aTavseben erlenmeieris Tavze da masze darCenil 

leqs xsnian sakmarisi raodenobis aseve C xsnaris dasxmiT. filtrs 

recxaven.

• erlenmeierSi arsebul narevs titraven permanganatis xsnariT 

(N/10) vardisferi Seferilobis miRebamde.

daixarja permanganatis xsnaris raodenobaa n ml (anaTvali biure-

tze).

► gamoangariSeba
nimuSis Saqrianobas naxuloben empiriuli cxrilis mixedviT 

(cxrili 6).

aRebuli nimuSis moculobisa da gazavebis gaTvaliswinebiT angari-

Soben Saqrianobas saanalizo RvinoSi (g.l-1).

bertranis meTodi zusti, magram rTuli meTodia.
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cxrili 6  aRmdgeneli Saqrebis raodenoba saanalizo nimuSSi

KMnO4

N/10

mg

Saqari 
KMnO4

N/10

mg

Saqari 
KMnO4

N/10

mg

Saqari 
KMnO4

N/10

mg

Saqari 

4,0 12,4 10,0 32,2 16,0 53,5 22,0 76,4

4,2 13,0 10,2 32,9 16,2 54,2 22,2 77,2

4,4 13,6 10,4 33,6 16,4 55,0 22,4 78,0

4,6 14,3 10,6 34,3 16,6 55,7 22,6 78,7

4,8 14,9 10,8 35,0 16,8 56,4 22,8 79,5

5,0 15,5 11,0 35,6 17,0 57,2 23,0 80,3

5,2 16,2 11,2 36,4 17,2 57,9 23,2 81,1

5,4 16,8 11,4 37,0 17,4 58,7 23,4 81,9

5,6 17,5 11,6 37,7 17,6 59,4 23,6 82,7

5,8 18,1 11,8 38,4 17,8 60,1 23,8 83,5

6,0 18,8 12,0 39,1 18,0 61,0 24,0 84,4

6,2 19,4 12,2 39,7 18,2 61,6 24,2 85,2

6,4 20,1 12,4 40,5 18,4 62,4 24,4 86,0

6,6 20,7 12,6 41,2 18,6 63,2 24,6 86,7

6,8 21,4 12,8 42,0 18,8 64,0 24,8 87,5

7,0 22,0 13,0 42,6 19,0 64,8 25,0 88,4

7,2 22,7 13,2 43,3 19,2 65,4 25,2 89,2

7,4 23,4 13,4 44,1 19,4 66,2 25,4 90,0

7,6 24,1 13,6 44,7 19,6 67,1 25,6 90,9

7,8 24,7 13,8 45,5 19,8 67,8 25,8 91,6

8,0 25,5 14,0 46,3 20,0 68,7 26,0 92,5

8,2 26,1 14,2 47,0 20,2 69,3 26,2 93,3

8,4 26,8 14,4 47,6 20,4 70,1 26,4 94,1

8,6 27,5 14,6 48,4 20,6 70,9 26,6 95,0

8,8 28,1 14,8 49,1 20,8 71,6 26,8 95,8

9,0 28,8 15,0 49,8 21,0 72,4 27,0 96,6

9,2 29,5 15,2 50,5 21,2 73,2 27,2 97,3

9,4 30,1 15,4 51,3 21,4 74,1 27,4 98,2

9,6 30,8 15,6 52,1 21,6 74,9 27,6 99,1

9,8 31,5 15,8 52,7 21,8 75,6 27,8 99,9

empiriuli  cxrili  (bertranis  meTodi)
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1.5.2.3. lufis meTodi _ oficialuri meTodi

► principi
nimuSSi arsebuli Saqrebi moqmedebs spilenZis tute xsnarze. Warb 

spilenZis ionebs aRadgenen iodis kaliumis damatebiT.

► analizis msvleloba

• saWiro reaqtivebi

• spilenZis tute xsnari

_ 25 g sufTa spilenZis sulfats (CuSO
4
, 5H

2
O) xsnian 100 ml gamox-

dil wyalSi,

_ 50 g limonmJavas monohidrats _ 200 ml wyalSi,

_ 388 g natriumis karbonats (Na
2
CO

3
, 10 H

2
O) _ 2 litrian balonSi 

moTavsebul 400 ml wyalSi.

natriumis karbonats amateben limonmJavas xsnars da Semdeg spilenZis 

sulfatis xsnars.

ureven, gadaaqvT 1 litrian  kolbaSi da Seavseben 1 litramde gamox-

dili wyliT.

• iodis kaliumis 30 %-ani xsnari.

• Tiosulfatis xsnari (N/10).

• H
2
SO

4
-s 25 %-ani xsnari.

• Tiodenis reaqtivi.

Tiodenis reaqtivi iodTan iZleva lurji Seferilobis naerTs, 

romelic titraciis dros rZismagvar TeTrSi gadadis. reaqtivs amate-

ben mxolod titraciis dasasruls, rodesac iodis raodenoba Semcire-

bulia. winaaRmdeg SemTxvevaSi igi iodTan stabilur naerTebs qmnis, rac 

analizis cdomilebas iwvevs.

• gansazRvra

Saqrebis gansazRvra or etapad mimdinareobs : 

• nimuSis titracia :

250 ml-ian balonSi aTavseben :

25 ml karezis meTodiT gauferulebul da gazavebul Rvinos, 

romelic maqsimum 60 mg Saqars Seicavs.

25 ml spilenZis tute xsnars.

balons aTavseben macivarze, romelSic kondensirebuli orTqli ukan 

brundeba.

aduReben zustad 10 wuTis ganmavlobaSi.

gacivebis Semdeg umateben :

_ 1 ml 30 %-ian iodis kaliumis xsnars,

_ 25 ml 25 %-ian H
2
SO

4
-is xsnars nel-nela da dareviT.

titraven Tiosulfatis xsnariT (N/10). rodesac iodis yavisferi 

Seferiloba Semcirdeba, umateben 300 mg Tiodens da agrZeleben Tio-

sulfatiT titracias cisferi an TeTri Seferilobis miRebamde.

daixarja n ml Tiosulfati (anaTvali biuretze).

• Sesadarebeli titracia :

imeoreben imave operaciebs, oRond gauferulebuli Rvinis nacvlad 

iReben 25 ml gamoxdil wyals.

CHAPTER_10.indd   299CHAPTER_10.indd   299 4/16/2004   11:51:39 AM4/16/2004   11:51:39 AM



300 enologia

daxarjuli Tiosulfatis raodenobaa n’ ml (anaTvali biuretze).

• gamoangariSeba

lufis mier Sedgenil cxrilSi (ix. cxrili 7) naxuloben (n’ – n) moc-

ulobis N/10 normalobis Tiosulfatis Sesabamis Saqrebis raodenobas. 

igi Seesabameba Saqrebis Semcvelobas nimuSSi (25 ml Rvino).

cxrili 7  empiriuli cxrili (lufis meTodi)

0,1 N natriumis Tiosulfatis moculobas ((n’_n) ml)  da 

aRmdgeneli Saqrebis Semcvelobas Soris Sesabamisobis cxrili

Na 2 S2 O3

(ml 0,1 N)

aRmdgeneli
Saqrebi 

(mg)

sxvaoba
Na 2 S2 O3

(ml 0,1 N)

aRmdgeneli
Saqrebi 

(mg)

sxvaoba

1
2
3
4
5
6
7
8
9

10
11
12

2,4
4,8
7,2
9,7

12,2
14,7
17,2
19,8
22,4
25,0
27,6
30,3

2,4
2,4
2,5
2,5
2,5
2,6
2,6
2,6
2,6
2,6
2,7
2,7

13
14
15
16
17
18
19
20
21
22
23

33,0
35,7
38,5
41,3
44,2
47,1
50,0
53,0
56,0
59,1
62,2

2,7
2,8
2,8
2,9
2,9
2,9
3,0
3,0
3,1
3,1

aRebuli nimuSis moculobisa da gazavebis gaTvaliswinebiT angari-

Soben Saqrianobas saanalizo RvinoSi (g.l-1).

1.6. Tavisufali da saerTo SO
2
-is swrafi gansazRvra 

tkbilsa da RvinoSi

► principi
SO

2
-s gansazRvris mizniT mas Jangaven iodis titruli xsnariT indi-

katori saxameblis TandaswrebiT.

iodis erTi miliekvivalenti Jangavs erTi miliekvivalent SO
2
-s, anu 

32 mg-s.

titracias ar wyveten, sanam iodis mier saxameblis lurji Seferva 

5_10 wams ar gastans.

Tavisufal SO
2
-s sazRvraven nimuSis mJavianobis gazrdis Semdeg.

saerTo SO
2
 ganisazRvreba iseve, rogorc Tavisufali, magram saWiroa 

bmuli SO
2
-is winaswari hidrolizi tute garemoSi.

saxameblis Seferiloba wiTel RvinoSi Zneli SesamCnevia, amitom am Sem-

TxvevaSi an nimuSi unda gazavdes, an damzaddes feris Sesadarebeli xsnari.

► gansazRvra

• Tavisufali SO2
_ iReben 25 ml Rvinos ;
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   2 ml H
2
SO

4
-s 1/3 ;

   1 ml saxamebelis xsnars.

_ titraven iodis N/32-iani xsnariT.

anaTvali biuretze n ml-is tolia, anu  miliekvivalenti, anu

40 X n mg SO
2
 litrSi.

• saerTo SO2

_ iReben 25 ml Rvinos,

   25 ml NaOH-s.

_ acdian 10_15 wuTs.

_ umateben 6 ml H
2
SO

4
 (1/3),

   1 ml saxameblis xsnars.

_ titraven iodis N/100-iani xsnariT.

anaTvali biuretze n ml-is tolia, anu  miliekvivalenti, 

anu 12,8 X n mg SO
2
 litrSi.

1.7. spilenZis gansazRvra

► principi
saanalize nimuSis spilenZi mTlianad SehyavT reaqciaSi delepinis 

reaqtivTan, ris Sedegadac miiReba yviTeli feris naerTi. naerTi ixs-

neba amilis an izoamilis acetatSi.

spilenZis Semcvelobas sazRvraven fotokolorimetriiT, risTvisac 

iyeneben standartuli xsnarebiT damzadebul etalonebis gamas.

► analizis msvleloba

• reaqtivebi

_ marilmJava-limonmJavas xsnari

75 g limonis mJavas xsnian 350 ml gamoxdil wyalSi (ar unda Seicavdes 

spilenZs).

umateben 50 ml koncentrirebul HCl-s.

ureven da avseben 500 ml-mde.

_ amoniakis xsnari (5N) :

425 ml amoniaks, xvedriTi woniT 0,923 (Be 22○) xsnian 100 ml gamoxdil 

wyalSi (ar unda Seicavdes spilenZs).

_ delepinis reaqtivi 

erTmaneTSi ureven

1 ml dieTilamins

0,5 ml gogirdnaxSirbads.

toveben haerze ramdenime wuTis ganmavlobaSi.

umateben 80 ml wyals.

filtraven.

an amzadeben natriumis dieTildiTiokarbonatis 1 %-ian xsnars 40 %-

ian spirtSi.

_ amilis an izoamilis acetati.

_ 95 %-ani eTanoli.

_ natriumis sulfatis anhidridi.
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• gansazRvra

daaxloebiT 50 ml-ian sinjaraSi :

_ asxamen :

  10 ml Rvinos

  0,5 ml marilmJava-limonmJavas xsnars.

_ ureven da acdian 1 wuTs. Semdeg umateben 1,0 ml amoniaks (5N) da 

xelmeored ureven.

_ umateben 0,5 ml delepinis reaqtivs, ureven da acdian erT wuTs da 

kvlav umateben :

  zustad 10 ml izoamilis acetats

  5 ml spirts.

_ SeanjRreven, leqs aclian dajdomas da iReben Tavze moyenebuli 

siTxes.

siTxe absoluturad gamWvirvale unda iyos. winaaRmdeg SemTxvevaSi 

umateben erT mwikv natriumis anhidrids da ureven. 

_ miRebul siTxes aTavseben fotokolorimetrSi. nimuSsac da standar-

tuli xsnarebiT damzadebul gamasac sinjaven 415 nm sigrZis talRebze.

1.8. rkinis gansazRvra

► principi
saanalizo nimuSSi arsebuli rkina mTlianad gadahyavT samvalentian 

rkinaSi, marilmJavaTi gamowveul mJava areSi wyalbadis zeJangis moq-

medebiT.

samvalentiani rkina kaliumis TiocianatTan (KSCN) wiTel Seferi-

lobas iRebs.

rkinis raodenobis gansazRvra xdeba misi wiTeli Seferilobis Sedar-

ebiT etalon nimuSTan, romelSic mzardi dozebiT umateben rkinas.

► analizis msvleloba

• reaqtivebi

HCl (1/2) wveTovaniT,

20 moculoba H
2
O

2
, wveTovaniT,

KSCN-is 20 %-iani xsnari,

gogirdmJavas eTeri wiTeli RvinoebisaTvis,

rkinis standartuli xsnari 100 mg.l-1 Fe3+ : 8,6345 g rkinisa da amo-

niumis narevs xsnian 1 l 1 %-ian HCl-Si Semdeg azaveben 10-jer.

• gansazRvra 2 sinjaris meTodiT

_ TeTr RvinoSi

_ 1-el sinjaraSi aTavseben :

  10 ml Rvinos

  20 wveT HCl-s (1/2)

  5 wveT H
2
O

2
-s (20 moculoba)

  1 ml KSCN.

daureven gadabrunebiT. 1-el sinjaraSi siTxe vardisfer Sefervas 

iRebs.
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_ me-2 sinjaraSi amzadeben imave narevs, oRond Rvinis magivrad 

iReben 10 ml gamoxdil wyals.

_ am sinjaraSi wveT-wveTad asxamen rkinis standartul xsnars sanam 

igive Seferilobas ar miiReben, rac 1-el sinjaraSia.

anaTvali biuretze n ml-is tolia.

_ wiTeli RvinoSi

moqmedeben iseve, rogorc wina SemTxvevaSi, oRond TiToeul sinjar-

aSi umateben 10 ml gogirdmJavas eTers.

► gamoangariSeba
1 ml rkinis standartuli xsnari Seicavs 0,1 mg rkinas.

anu saanalize nimuSi Seicavs 0,1 X n mg rkinas.

aqedan gamomdinare, Rvino Seicavs n X 0,1 X 100 anu 10 X n miligram 

rkinas litrSi.

• gansazRvra 4 sinjaris meTodiT

zemoT aRwerili meTodis gamoyenebisas xSirad ferebis Sedarebis 

siZnele warmoiqmneba. amitom SesaZlebelia pirveli sinjaris ukan movaT-

avsoT wyliani sinjara, xolo meores ukan _ Rviniani sinjara (romelsac 

wiTeli Rvinis SemTxvevaSi daemateba gogirdmJavas eTeri).

1.9. qloridebis gansazRvra

► principi
ionSemcvlel fisebze gatarebiT saanalizo siTxidan acileben 

qloris ionebs. Semdeg mas xsnian azotovan mJavaSi da mis raodenobas 

sazRvraven vercxlis ionebis titraciiT.

► gansazRvra
qloridebis gansazRvra sam etapad mimdinareobs.

• qloris ionebis gamoyofa

50 ml saanalozo nimuSs atareben anionebis Semcvlel svetSi, 3 ml 

nimuSi yovel 2 wuTSi.

svets avleben 50 ml gamoxdil wyals.

svetSi atareben 50 ml azotovan mJavas, romelic waritacebs svetze 

fiqsirebul qloridebs. mJavas gatareba xdeba imave sixSiriT, rogorc 

saanalizo nimuSis SemTxvevaSi.

qloridebis narecxs agroveben 250 ml-ian sinjaraSi. narecxi ufero 

unda iyos. xandaxan saWiro xdeba wiTeli Rvinoebis xelovnuli gaufer-

uleba.

• narecxis gauferuleba 

narecxs umateben 10 ml 1/5-ze ganzavebul azotovan mJavas, da 3_5 

wveT permaganatis najer xsnars.

anjRreven da aclian.

Tu feri isev darCa, umateben 3 moc. wyalbadis zeJangis xsnars, 

romelic ar Seicavs qloris ionebs.
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• qloris ionebis gansazRvra

umateben :

 10 ml rkinis xsnars (150 g.l-1) an rkinis nitrats (50 g.l-1).

 20 ml gogirdmJavas eTers,

 10 ml vercxlis nitrats xsnars (N/10) (sakmarisia RvinoebisaTvis, 

romlebic 1 g.l-1 qlors Seicavs).

Warb vercxlis nitrats titraven kaliumis Tiocinatis xsnariT 

(N/10), sanam vardisferi Seferiloba minimum 5 wamis ganmavlobaSi ar 

iqneba SenarCunebuli.

anaTvali biuretze aris n ml.

nimuSi Seicavs (10_n) X 1/10 miliekvivalent qlors, anu 2 (10_n) 

miliekvivalents litrSi. es ki tolia 2 X 58,4 X (10_n) mg.l-1 natriumis 

qloridze gadaangariSebiT.

1.10. saerTo fenoluri naerTebis zogadi 

maCveneblebis gansazRvra

1.10.1. folin_ciokaltos maCvenebeli (IFC)

1.10.1.1. principi

fenolebis TandaswrebiT fosfo-volframisa da fosfo-molibdenis 

mJavaTa narevi aRdgeba volframis da molibdenis lurj oqsidebad.

1.10.1.2. analizis msvleloba

► saWiro xelsawyoebi da reaqtivebi
folin-ciokaltos reaqtivi, romelic Sedgeba volfrmJavas natri-

umis marilis, natriumis molibdatis, H
3
PO

4
-is, HCl-is, liTiumisa da 

bromis sulfatisagan. am rTuli reaqtivis SeZena SesaZlebelia spe-

cializebul maRaziebSi ;

natriumis karbonatis 4,25 %-iani xsnari ;

kolorimetri.

► gazomva
20 ml-ian sazom kolbaSi, aTavseben :

  0,2 ml Rvinos ;

  1 ml folin-ciokaltos reaqtivs.

kolbas avseben 20 ml-mde natriumis karbonatis xsnaris damatebiT.

ureven da asxamen sinjarebSi.

20 wuTis ganmavlobaSi aTavseben Termul abazanaSi 70 °C.

aciveben.

zomaven miRebuli nimuSisa da Sesadarebeli nimuSis optikur simkvr-

ives kolorimetris saSualebiT, 760 nm sigrZis talRebze da 1 sm sisqis 

sazom sinjaraSi.

izomeba nimuSis optikuri simkvrive _ DO.

folin-siokalos maCvenebeli IFC = DO X 100 X gazavebis faqtori.

Sedegebis gamosaxva SesaZlebelia g.l-1-obiT taninebze, galis mJa-

vaze gadaangariSebiT. amisaTvis am nivTierebebiT unda damzaddes Ses-
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adarebeli nimuSebis gama.

analizis Catarebas xels uSlis nimuSSi Saqris Semcveloba. am SemTx-

vevaSi saWiroa muSaoba gazavebul nimuSze.

1.10.2. saerTo polifenolebis maCvenebeli (IPT)

1.10.2.1. principi

polifenolis benzolis birTvi axdens ultraiisferi sxivebis absor-

bcias 280 nm sigrZis talRebze. 

1.10.2.2. analizis msvleloba

► xelsawyoebi
ultraiisferi naTuriT aRWurvili speqtrofotometri.

1 sm sisqis kvarcis sazomi sinjara.

► gansazRvra
wiTel Rvinos azaveben 1/50-ze, xolo TeTrs _ 1/10-ze.

Tu saWiroeba moiTxovs nimuSs awmindaveben (filtracia, centrifu-

gireba).

Rvinos aTavseben kvarcis sazom sinjaraSi.

kiTxuloben sxivebis absorbcias 280 nm-ze, udris A-s.

saerTo polifenolebis maCvenebeli IPT = A X ganzavebis faqtori anu

wiTel Rvinoze = 50XA.

TeTr Rvinoze = 10XA.

280 nm sigrZis talRebze sxivebis absorbcias axdenen cilebic. amitom, 

TeTr da vardisfer Rvinoebze SesaZlebelia speqtrofotometrze 

gazomva ganmeordes polifenolebis fiqsaciis Semdeg PVPP-ze. amgvarad 

cnobili xdeba cilebis wili sxivebis absorbciaSi, romelic akldeba 

saerTo maCvenebels.

rogorc IFC-s SemTxvevaSi, SesaZlebelia Sedegebis gamosaxva 

g.l-1-obiT taninebze gadaangariSebiT, risTvisac unda damzaddes Ses-

adarebeli nimuSebis gama.

es meTodi sakmaod swrafi da iolia, ris gamoc farTodaa gavrcelebuli.

1.10.3. permanganatis maCvenebeli 

es maCvenebeli saSualebas iZleva ganisazRvros dasaJangi nivTiere-

bebis raodenoba erT litr RvinoSi da gamoisaxos igi kaliumis perman-

ganatis miliekvivalentebSi. igi daaxloebiT warmodgenas iZleva Rvin-

oSi saerTo polifenolebis Semcvelobaze.

1.10.3.1. principi 

dasaJangi nivTierebebis gansazRvra xdeba permanganatis titruli 

xsnariT. reaqciis dasasruls uCvenebs indigokarminis28 xsnari, romelic 

blokavs kidec Jangvis reaqcias.

Sesadarebeli titracia saSualebas iZleva ganisazRvros organul 

mJavebTan da eTanolTan reaqciaSi Sesuli permanganatis daaxloebiTi 

raodenoba.

28 Wiaferis lurji saRebavi
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1.10.3.2. gansazRvra

► reaqtivebi
_ KMnO

4
-is (N/100) axlad momzadebuli xsnari ;

_ karminis reaqtivi :

50 ml indigokarminis xsnari 3 g.l-1,

50 ml H
2
SO

4
 (1/3),

1 litris misaRebad saWiro wylis raodenoba,

_ A xsnari : 5 g.l-1 nawilobriv ganeitralebuli Rvinis mJava + 10 % 

spirti.

► gamosakvlevi Rvinis titracia 
WiqaSi aTavseben : 50 ml karminis reaqtivs,

    2 ml Rvinos.

KMnO
4
-is titrul xsnars asxamen wveT-wveTad wiTeli Seferilobis 

gaqrobamde da mkafio yviTeli feris gamoCenamde.

anaTvali biuretze n ml-is tolia.

► Sesadarebeli titracia
WiqaSi aTavseben : 50 ml karminis reaqtivs,

    2 ml A xsnari.

permanganatis titrul xsnars asxamen wveT-wveTad mkafio yviTeli 

feris gamoCenamde.

anaTvali biuretze n’ ml-is tolia.

► gamoangariSeba
2 ml RvinoSi arsebul polifenolebze imoqmeda (n–n’) anu 

(n–n’) X 1/100 milieqvi-valentma kaliumis permanganatma.

Rvino Seicavs (n–n’) X 1/100 X 1000/2, anu  5 (n–n’) miliekvivalent 

dasaJang nivTierebebs litrSi.

Rvinis permanganatis maCvenebeli udris 5 (n – n’).

1.11. antocianebis gansazRvra

1.11.1. principi

xsnarSi, antocianebi warmodgenilia ori formis wonasworobis saxiT. 

erTi maTgani uferulia, meore ki Seferili. Tu, H+ ionebis SetaniT 

wonasworoba gadaixreba Seferili formisken da piriqiT, HSO
3

_ ionebis 

SetaniT _ uferuli formisken, feris intensivobis cvlileba anto-

cianebis Semcvelobis pirdapirproporciuli iqneba. feris intensivoba 

izomeba absorbciiT 520 nm sigrZis talRebze.

1.11.2. gansazRvra pH-is sxvaobis mixedviT

► reaqtivebi
96 %-iani eTanoli + 0,1 % HCl,

2 %-iani HCl,

buferuli xsnari, pH 3,5.
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► gansazRvra
A sinjaraSi erTmaneTs ureven :

_ 1 ml saanalizo Rvinos an tkbils,

_ 1 ml eTanols,

_ 10 ml buferuli xsnars.

B sinjaraSi ki ureven :

_ 1 ml saanalizo Rvinos an tkbils,

_ 1 ml eTanols,

_ 10 ml HCl.

zomaven optikur simkvrives 520 nm talRebze da 1 sm sigrZis sazom 

sinjaraSi.

optikur simkvrive iqneba DO
A
 da DO

B
.

antocianebis Semcveloba udris 400 X ( DO
A
 – DO

B
) mg.l-1-s.

1.11.3. gansazRvra SO2-iT gauferulebiT

► reaqtivebi
natrium bisulfitis 15 %-iani xsnari, romelic miRebulia 1,24 sim-

kvrivis xsnaris 50 %-iT gazavebiT.

► gansazRvra
winaswar saWiroa xsnaris damzadeba, romelic miiReba Semdegi niv-

Tierebebis SereviT :

_ 1 ml saanalizo Rvino an tkbili,

_ 1 ml 96 %-iani eTanoli + 0,1 % HCI,

_ 20 ml 2%-ani HCl, anu pH daaxloebiT 0,6.

A sinjaraSi asxamen :

_ 10 ml ZiriTad xsnars,

_ 4 ml wyals.

B sinjaraSi asxamen :

_ 10 ml ZiriTad xsnars,

_ 4 ml bisulfitis xsnars.

acdian 20 wuTs.

zomaven optikur simkvrives 520 nm talRebze da 1 sm sigrZis sazom 

sinjaraSi.

optikur simkvrive iqneba DO
A
 da DO

B
.

antocianebis Semcveloba udris 870 X ( DO
A
 – DO

B
) mg.l-1.

kolorimetriiT nebismieri gazomvis SemTxvevaSi saanalize siTxe 

absoluturad gamWvirvale unda iyos.

1.12. qaRaldis qromatografia

1.12.1. principi

absorbanti qaRaldis erT boloSi awveTeben saanalize Rvinos. gamx-

sneli, romelic qaRaldze kapilarobiT gadaadgildeba, waritacebs 

Rvinis wveTs. Rvino gadaadgildeba da iSleba sxvadasxva komponentebad. 

Tu gamxsnels winaswar daumateben bromfenolis lurjs, Rvinis mJava, 

vaSlmJava, rZemJava, qarvamJava yviTel laqebad gamoisaxeba qaRaldze.
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Tu erT qaRaldze ganxorcieldeba operacia RviniTa da mJavaTa 

etalonebis gamoyenebiT, SeiZleba gakontroldes vaSlrZemJavuri duRi-

lis mimdinareoba an moxdes sxvadasxva mJavas Semcvelobis miaxloebiTi 

gansazRvra.

1.12.2. analizis msvleloba

_ maRal qilaSi, romelic hermetulad ixureba, manipulaciebis daw-

yebamde ramdenime saaTiT adre asxamen or moculoba butanols (N), 

1 g.l-1 bromfenolis lurjs, da erT moculoba gamoxdili wyliT nax-

evrad ganzavebul sufTa ZmarmJavas.

_ qromatografiis qaRaldze (vatmani n○1), qveda mxridan 4 sm-is 

simaRleze niSnaven sawyis xazs. Semdeg, am xazze awveTeben erTnairi 

raodenobiT gamosakvlev Rvinos da etalon xsnarebs erTmaneTisagan 

1,5_2 sm-is moSorebiT.

_ aSroben.

_ qromatografiis qaRalds aTavseben qilaSi, sadac qaRaldis 

Ziri 2 sm-zea CaZiruli gamxsnelSi, da daxurul qilaSi ayovneben 2_3 

saaTs.

_ qromatogramas aSroben haerze an RumelSi 25 °C-ze. yovel SemTx-

vevaSi, mas ar unda moxvdes mJavas an tutis orTqli.

v/r  duRili
damTavrebulia

v/r  duRili
mimdinareobs

v/r  duRili ar
dawyebula

qarvamJava +
rZemJava

vaSlmJava

RvinomJava

naxati 40  qaRaldis qromatografia

Sedegebis kargad gasagebad rekomendebulia :

• vaSlrZemJavuri duRilis kontrolis SemTxvevaSi :

_ aRmavali qromatografia ganxorcieldes 6-dan 3 sm-mde simaRleze ;

_ qaRaldze nimuSis datanisas daewveTos 10-2 sm3 Rvino Tu etalon-

xsna ri. nimuSis es raodenoba ramdenime jerze unda daewveTos, magram 

yovelTvis mSral laqaze ;
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_ Sesadareblad damzaddes vaSlmJavas etalon-xsnari (1 gr vaSlmJava 

gaixsnas Tavidan 850 ml wyalSi, Semdeg ki Seivsos 1 litramde 90 %-iani 

spirtiT) ;

• vaSlmJavas Semcvelobis dasadgenad :

_ aRmavali qromatografia ganxorcieldes 15_20 sm simaRleze ;

_ daewveTos 10-3 sm3 Rvino ;

_ Sesadareblad damzaddes 1, 2, 3, 4 da 5 g.l-1 vaSlmJavas etalon-

xsnarebi ;

vaSlmJavas Semcveloba ganisazRvreba 0,5_1 g.l-1 sizustiT.

1.13. enzimuri analizebi

enzimur analizebs xSirad iyeneben kvebis mrewvelobaSi. specifikuri 

enzimis (reaqtivi A) SetaniT iwveven gasazomi nivTierebis gardaqmnas. am 

ukanasknelis Semcvelobas ki angariSoben koenzimis (reaqtivi B) cvlilebis 

mixedviT, romelic aucilebel rols asrulebs reaqciis msvlelobaSi.

enzimuri reaqcia warmoadgens qimiur wonasworobas. analizis Casa-

tareblad saWiroa reaqciis bolomde miyvana anu am wonasworobis 

gadaxra erT mxares. imisaTvis, rom wonasworoba bolomde gadaixaros, 

warmoqmnili nivTierebi an unda mosciles, an unda SeiboWos. am mizniT 

xSirad awarmoeben sxva enzimur reaqcias, risTvisac garemoSi umateben 

kidev erT enzims (reaqtivi C).

koenzimis raodenobis cvlilebas zomaven uwyveti speqtris fotome-

tris saSualebiT, koenzimis specifikuri sigrZis talRebze. reaqciis 

msvlelobisas misi gardaqmniT gamowveuli sxivebis absorbciis cli-

leba gasazomi nivTierebis xarjvis pirdapirproporciulia.

enzimuri meTodis gamoyenebiT SesaZlebeli xdeba ganisazRvros ama Tu 

im nivTierebis garkveuli izomeri. ase magaliTad, SesaZlebelia duRilis 

meoradi produqtebis, rZemJavas D (+) da L (-) izomerebis gazomva.

L (-) rZemJavas gansazRvra enzimuri meTodiT

Rvinis L (-) laqtats Jangaven piruvatamde29 nikotinamidis (nad) 

(reaqtivi B) da enzim L (-) laqtat dehidrogenazas (LDH) (reaqtivi A) 

TandaswrebiT.

L (-) laqtati + NAD+ + LDH  piruvati + NADH

Tu piruvati, glutamatisa da enzim glutamat piruvat transamin-

aza (GPT) (reaqtivi C) TandaswrebiT gardaiqmneba alaninad, reaqcia 

gadaixreba mimarTulebiT (1).

piruvati + glutamati + GPT → alanini

nadH-is absorbciis zrda izomeba optikuri simkvrivis gansaz-

RvriT fotometrSi 340 nm sigrZis talRebze.

L(-) rZemJavas analizis Casatareblad gamoiyeneba mza reaqtivebi, 

romlebic Seicavs sxvadasxva xsnars :

1-eli flakoni : glutamati + buferuli xsnari pH 10,0

me-2 flakoni : NAD, romlisganac amzadeben xsnars 35 mg.ml-1

me-3 flakoni : GPT 1 100 V

me-4 flakoni : LDH 3 800 V

29 laqtati _ rZemJavas marili, piruvati _ piroyurZenmJavas marili (g. s.)
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analizi tardeba kolorimetris 1 sm sisqis sazom sinjaraSi, 

romlis moculobaa 2,24 ml. Sesadarebel da saanalize sinjarebSi 

aTavseben Semdeg xsnarebs :

Sesadarebel sinjaraSi :

1,0 ml 1-eli xsnari

0,2 ml me-2 xsnari

1,0 ml gamoxdili wyali

0,02 ml me-3 xsnari

saanalize sinjaraSi :

1,0 ml 1-eli xsnari

0,2 ml me-2 xsnari

0,9 ml gamoxdili wyali

0,02 ml me-3 xsnari

0,1 ml saanalize nimuSi

Serevidan 2 wuTis gasvlis Semdeg zomaven sinjarebis optikur sim-

kvrives. pirvelis _ DO
S1

 da meoris _ DOR1
.

amis Semdeg Sesadarebel sinjaraSi umateben 0,02 ml, xolo saanal-

ize sinjaraSi _ 0,002 ml me-4 xsnars.

damatebidan 2 wuTis gasvlis Semdeg zomaven TiToeuli sinjaris 

optikur simkvrives. Sesadareblis DO
S2

 da saanalizesi _ DOR2
. opti-

kuri simkvrivis cvlileba or gazomvas Soris udris :

A = (DOR2
 _ DOR1

) _ (DO
S2

 _ DO
S1

), xolo koncentracia :

sadac V : saanalize nimuSis moculoba ml-ebSi : 2,24

v : nimuSis moculoba ml-ebSi : 0,1

mol.m. : rZemJavas molekuluri masa

(nadH-is absorbciis koeficienti 340 nm-ze _ 6,3)

d : sinjaris sisqe sm-ebSi : 1

C : L(-) rZemJavas koncentracia g.l-1-ebSi

testi gamoiyeneba mxolod im SemTxvevebSi, rodesac rZemJavas kon-

centracia 0,03-dan 0,35 g.l-1-mdea.

Tu Rvino naklebi raodenobiT rZemJavas Seicavs, saWiroa saa-

nalize Rvinis moculobis gazrda (0,1-dan 1 ml-mde) da, Sesabamisad, 

gamoxdili wylis moculobis Semcireba. (am SemTxvevaSi Seicvleba 

Rvinis moculobis, v-s mniSvneloba formulaSi).

1.14. mikrobiologiuri analizi

tkbili da Rvino Seicavs safuvrebs, ZmarmJava da rZemJava baqteriebs. 

maTi garCeva SesaZlebelia mikroskopiT :

_ safuvrebis narevi nawilakebisagan _ 200-jer gadidebiT ;

_ safuvrebis baqteriebisagan _ 400-jer gadidebiT.

hematimetrebis _ malasezisa da tomas saTvleli kameris saSualebiT 

(sasagne mina, romlis Suagulic CaRrmavebulia erT siRrmeze. CaRrmaveba 

dayofilia marTkuTxedebad, romelTagan TiToeuli, Tavis mxriv, isev 

kvadratebadaa dayofili), SesaZlebelia mikroorganizmebis raodenobis 

daTvla. saanalize Rvinos aureven (gaerTgvarovnebisaTvis) da ramden-

ime  wveTs aTavseben am ujredze.
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mikroskopSi kvadratebis fonze Cans mikroorganizmebi. maTi daTvla 

rekomendebulia 20 patarakvadratian, 5 sxvadasxva did marTkuTxedSi. 

mikroorganizmebis daTvla hematimetriT koreqtul Sedegebs 100 000-dan 

500 000 organizmamde litrSi koncentraciis dros iZleva.

amitom aucilebelia :

_ tkbilis gazaveba 10_100-jer ;

_ Rvinis koncentracia centrifugirebiT an sterilur membranaze 

filtraciiT, romlis forianoba 0,45 μ-s ar aRemateba.

mikroorganizmebis raodenoba 1 ml-Si = ∑ raodenoba 100 kvadratSi X 

hematimetris koeficienti X gazavebis (an koncentraciis) koeficienti.

am meTodiT ar xerxdeba cocxali da mkvdari mikroorganizmebis gar-

Ceva, magram SesaZlebelia misi srulyofa sxvadasxva meTodiT :

_ SeRebviT : 0,01 % meTilenis wiTlis an lurjis damatebis Semdeg, 

mxolod cocxali mikroorganizmebi aRidgenen sawyis Seferilobas (rCe-

bian Seuferavi) ;

_ fluorescencia : cocxali mikroorganizmebi mwvaned anaTeben, 

mkvdari mikroorganizmebi _ narinjisfrad ;

_ daTvla sakveb areze : am SemTxvevaSi iTvlian cocxali mikroorga-

nizmebidan ganviTarebul koloniebs. 10_50 ml nimuSs filtraven membranaze, 

romlis forianoba 0,45 μ-ia da igi dayofilia 200 ujredad. Tu nimuSis mocu-

loba naklebia, filtrSi operaciis dawyebamde sterilur wyals atareben ;

absoluturad mSral membranas aTavseben sakveb areSi da aCereben 

TermostatSi 30 °C temperaturaze ;

_ 24_48 saaTSi gamoikveTeba safuvrebis koloniebi ;

_ SedarebiT gvian _ baqteriebis koloniebi. isini ufro, mcire zomiT 

da mbrwyinavi zedapiriT xasiaTdebian.

koloniebi iTvleba TiToeul ujredSi mikroskopis saSualebiT.

am meTodis naklad Tvlian mis xangrZlivobas. pasuxis miRebamde 

saWiroa 4-dan 10 dRemde. Tanac, manipulaciebis dros saWiroa mikro-

biologiuri sisufTavis mkacrad dacva. amJamad mimdinareobs ufro 

swrafi meTodebis Zieba.

bioluminescenciis meTodiT SeiZleba aqtiuri mikrofloris Sefaseba 

ramdenime wuTSi. jerjerobiT es meTodi gamoiyeneba mxolod laborato-

riebSi, mikroorganizmebiT Zlier mdidar areebSi da zedapirebis Sesa-

mowmeblad. warmoebaSi am meTodiT SeiZleba romelime kulturis fermen-

tuli Zalis Sefaseba da aqedan gamomdinare, dadgena Tu rogor SeZlebs 

igi duRilis warmarTvas. zogierT Tevzsa da mwers (mag. cicinaTela) unari 

aqvs daJangos gansazRvruli naerTi (luciferini) da gamoiwvios naTeba. 

amisaTvis saWiroa enzim luciferazas arseboba ATP-s TandaswrebiT.

igive SeiZleba ganxorcieldes mikroorganizmebis SemTxvevaSi. 

luciferazas damatebiT membrana gamoyofs ATP-ebs, rac naTebas gamoi-

wvevs. es naTeba ki ATP-s raodenobis, anu mikroorganizmebis, raodeno-

bis proporciulia.

2. organoleptikuri analizi _ degustacia

Rvinis qimiuri analizi, rogori amomwuravic ar unda iyos igi, ar 

iZleva sakmaris warmodgenas produqtze. zustad erTnairi anali-
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zebis mqone ori Rvino SesaZlebelia absoluturad gansxvavdebodes 

erTimeorisagan. qimiuri analizis Catareba aucilebelia, magram aseve 

aucilebelia misi organoleptikuri analizi.

degustacia niSnavs : miviRoT maqsimaluri informacia produqci-

aze grZnobis organoebis, kerZod, mxedvelobis, ynosvisa da gemos Seg-

rZnebis gamoyenebiT.

imisda mixedviT, Tu ras isaxavs miznad degustacia, Rvinos ikvleven, 

mas aRweren, eZeben sxvadasxva nivTierebebs, adareben erTmaneTs da a. S.

2.1. degustaciis mizani

dasaxuli miznis mixedviT degustacia SeiZleba iyos :

_ kritikuli _ rodesac eZieben Rvinis xarisxsa da naklovanebebs. 

aseT degustaciebs atareben profesionalebi ;

_ siamovnebis _ romelsac Rvinis moxmarebisas axdenen. igi Zlier 

mniSvnelovania, radgan xorcieldeba sufrasTan, Rvinis SefasebisaTvis 

optimalur adgilze. unda aRiniSnos, rom amgvari degustacia xSirad 

sakmaod kritikulia da misi Catareba yvela moyvaruls SeuZlia.

Rvinis Sefasebis umniSvnelovanes saSualebas, degustacias, profe-

sionalebi (teqnologebi, enologebi, Rvinis komersantebi da wvrili 

vaWrebi, somelieebi) regularulad da warmoebisa Tu komercializa-

ciis yvela etapze mimarTaven :

• simwifis kontrolis procesSi, raTa Seafason :

_ klertis, kanis, wipwis simwife (feri), sanitariuli mdgomareoba ;

_ kanisa da wipwis simware da siZelge wiTel yurZenSi ;

_ aromatis xarisxi da intensivoba, ZiriTadad TeTr yurZenSi ;

• Rvinis dayenebis procesSi, gansakuTrebiT ki :

_ yurZnis Semotanisas, yovel partiaze ;

_ gamownexisas, wiTeli RvinisaTvis Tu TeTri tkbilisaTvis mimar-

Tulebebis misacemad ;

_ fermentuli Tu postfermentuli maceraciis dros wiTeli Rvinis 

dayenebisas, raTa gakontroldes eqstraqcia, dadgindes remontaJebisa 

da darevebis sixSire, xangrZlivoba, aeracia ;

_ WaWidan moxsnis Taobaze gadawyvetilebis misaRebad ;

• davargebis procesSi :

_ minimum yoveli gadaRebisas ;

_ yoveli gadawyvetilebis miRebisas da operaciis Sesrulebisas.

degustacia tardeba RvinisaTvis ama Tu im dasaxelebis tarebis 

uflebis miniWebisaTvis, konkursebze, eqsperimentebisa da mecnieruli 

kvlevebis dros.

2.2. degustaciis Teoria

degustaciaSi ZiriTadad ynosvisa da gemos SegrZnebis organoebi 

monawileobs, magram aseve mxedveloba da Sexeba.

2.2.1. mxedvelobiTi Sefaseba

dagustaciisas mxedvelobis organoebiT fasdeba Rvinis garegnuli 

niSnebi. garegnuli Sefaseba gavlenas axdens da niadags uqmnis saboloo 
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azris Camoyalibebas Rvinoze. gavlena SeiZleba iyos rogorc dadebiTi 

aseve uaryofiTi (informacia iqnes miRebuli Rvinis tipze, asakze, gan-

viTarebasa da xarisxze). degustaciis msvlelobaze gavlenis gamosar-

icxad, xandaxan tardeba daxuruli degustacia Savi Wiqebis gamoyenebiT. 

am dros degustatorze gavlenas ar axdens arc Rvinis WurWeli, arc 

misi forma, arc etiketi da arc Rvinis feri Tu gamWvirvaloba.

Rvinis garegnuli niSnebiT SesaZlebelia Sefasdes :

• feris Semdegi maxasiaTeblebi :

_ feris intensivoba  _ Seferilobis siZliere. igi informacias 

iZleva Rvinis tipis Sesaxeb ;

_ toni _ anu niuansi. man SeiZleba gviCvenos Rvinis ganviTarebis 

mdgomareoba, xandaxan asakic. tonis Sefaseba subieqturia, radgan fers 

yvela erTnairad ar aRiqvams.

• gamWvirvaloba, brwyinva ;

• cqriali _ CO
2
-is gamoyofa (ix. cxrili 8) ;

• konsistencia _ anu denadoba. warmodgenas qmnis Rvinis koncentra-

ciaze ;

• alkoholis, kerZod, eTanolis Semcvelobaze informacias iZleva 

Wiqebze darCenili e. w. `cremli~ ;

cxrili 8  cqrialis Tvisebebi (CIVB-s mixedviT)

kriteriumi Sefaseba

qafi

moculoba
mTliani zedapiri kedlis irgvliv _

nawilobrivi _ ararsebuli

forma farTo da sqeli _ Txeli

gamZleoba

SenjRrevamde xangrZlivi _ mokle _ ararsebuli

SenjRrevis Semdeg xangrZlivi _ mokle _ ararsebuli

buStulebi

warmoqmnis adgilebi uamravi _ mcire _ ararsebuli

warmoqmnis xangrZlivoba xangrZlivi _ mokle

siswrafe swrafi _ neli

warmoqmnis adgilebis mdebareoba Wiqis kedlebze _ Tavisufali

feris Sefaseba unda moxdes TeTr fonze. mis aRqmaze gavlenas axdens 

rogorc fonis feri, aseve ganaTebis saxe.

fers yvela erTnairad ar xedavs. feris aRqma yvelaze ukeT daaxloe-

biT 30 wlis asakSi xdeba, Tumca regularuli varjiSiT SeiZleba misi 

srulyofa.

2.2.2. ynosviTi SegrZneba

surnelis SegrZneba xdeba cxviris saSualebiT, Tumca igi aseve piris 

RruSic SeigrZnoba.

ynosvis organoebi cxviris Rrus zeda nawilSia ganTavsebuli, nestoe-

bis ukan, lorwovanas gaswvriv. am organoebis mier warmoqmnili lorwo 

ekvris ynosvis organoebs. iq surneli an cxviris gavliT aRwevs (pirda-

piri gziT), an piris Rrus gavliT (arapirdapiri gza). am ukanasknelis 
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SemTxvevaSi arsebobs gamoTqma `aromatuli gemo~.

SesunTquli haeri gaivlis cxviris Rrus da miemarTeba lorwovani garsi-

saken. lorwoTi dafaruli wamwamebi iWers aromatul molekulebs, romle-

bic cilebs ebmis. ynosvis receptorebi swored am wamwamebzea moTavsebuli.

ynosvis organoebis neironebis ganaxleba permanentulad xdeba.

ar arsebobs gansazRvruli aromatis Sesabamisi receptori. yvela 

adamiani Tanabari raodenobiT ynosvis receptoriTaa dajildoebuli, 

icvleba mxolod maTi buneba. amgvarad, zogs garkveuli surnelis Seg-

rZneba aqvs gamZafrebuli, sxvebs naklebad.

regularuli varjiSiT aromatebis SegrZnebis gaumjobesebac SeiZleba.

surnelis SegrZneba piris Rrudan gansxvavdeba cxviridan SegrZnebi-

sagan. aq moqmedebs ufro maRali temperatura, romlis saSualebiTac 

xdeba surnelovani nivTierebebis aqrolad mdgomareobaSi gadasvla.

sunis analizi informacias iZleva Rvinis tipurobaze, misi ganviTa-

rebis mdgomareobaze da, garkveul SemTxvevebSi, mis naklovanebebze.

aromatebi SeiZleba dajgufdes maTi Tvisebebisa da warmoSobis 

mixedviT.

primeri tipis axalgazrda RvinoSi gvxvdeba :

_ yurZnidan momavali aromatebi (jiSuri aromati) : xilis tonebi (axali, 

met-naklebad mwife xilis surneli), yvavilebis, saneleblebis, emfiremat-

uli (damwvris tipisa, mag., Zirtkbila) an mineraluri tipis surneli ;

_ alkoholuri duRilis msvelobisas warmoqmnil aromatebs (duRi-

lis aromatebi) kamfetis da, xandaxan, ufro qimiuri suni axasiaTebs ;

axalgazrda, magram saZvelo RvinoSi xilis tonebi ufro mwife xili-

saken ixreba. maT gadamwifebuli xilis an mSrali xilis tonebsac uwode-

ben. xSirad gvxvdeba xis surnelic (muxa, qoqosis nayofi, vanili, kvamli, 

Tambaqo, mayali).

Rvinis davargebisas aromatebi ufro da ufro mZimdeba. xilis tonebi 

gadadis ufro moxarSul xilSi, murabis an xilis aryis surnelSi. xis 

surneli mcirdeba, rbildeba. Zlierdeba cxoveluri tipis surneli 

(xorcis, gareuli frinvelis). yalibdeba buketi.

rodesac Rvino zedmetad daZveldeba (gadaaWarbebs Tavis optim-

alur asaks), SeiZleba Segvxvdes vegetaciis, gamxmari yvavilebis, foT-

lebis, nestis, mtvris, miwis, sxvadasxva mcenaris nayenis, daJangvisa da 

maderizaciis tonebi.

2.2.3. gemovnebiTi SegrZneba

gemos SegrZnebis organoebi moTavsebulia piris RruSi, ZiriTadad enaze, 

Tumca aseve sasaze, xorxsarqvelis wina nawilSi da xaxis garsze. es organoebi 

SeigrZnobs tkbil, mJave, mware gemoebs da RvinoSi iSviaT, mlaSe gemos.

gemovnebis organoebi warmoadgens xaxvis Tavis formis butkoebs. 

TiToeuli es butko aTeulobiT da xandaxan aseulobiT gemos recep-

tors Seicavs.

enaze mdebare butkoebi ganTavsebulia sokos formis dvrilebze enis 

wversa da mis ukana mxares, or mesamedze ; foTlis formis dvrilebze 

enis kideebze da jamisebr dvrilebze enis fuZeze.

am butkoebis gaRizianeba sxvadasxva gemos SeuZlia. magram, enaze 

maTi mdebareobis mixedviT isini met-naklebad SeigrZnoba. tkbili gemos 
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gansakuTrebiT enis wina nawili SeigrZnobs, mJaves _ enis kideebi, xolo 

mwares _ ukana nawili, enis fuZe.

gemos gamomwvevi molekulebis gadamtanis rols nerwyvi asrulebs. 

gadatanas aZlierebs enisa da loyebis moZraoba. amgvarad es molekulebi 

gemos receptorebamde aRwevs, maT aRagznebs da xdeba informaciis 

gadacema tvinSi.

gemos butkoebi permanentulad axldeba, magram asakis matebasTan 

erTad mainc klebulobs.

RvinoSi uamravi sxvadasxva gemoa, magram fasdeba maTi urTierT-

wonasworoba, harmonia.

liqioruli

naxevrad mSrali

tkbili

mSrali

uxeSi

momwklarto

mwklarte

Zelgi

mZime

energiuli

Zlieri

msubuqi

Txeli

carieli

wyalwyala

agresiuli

mkvaxe

mJave

uxeSi

moWanguli

amJavebuli

aZmarebuli

Saqari

a
l

k
o

h
o

l
i

a
n

o
b

a

mJavianoba

t
anini

mqr
o

l
avi mJaviano

ba

naxati 41  Rvinis ZiriTadi komponentebiT ganpirobebuli gemovnuri SegrZneba

2.2.4. SexebiTi SegrZneba

SexebiT xdeba iseTi Tvisebebis SegrZneba, rogoricaa siZelge, aseve 

Termuli da qimiuri SegrZnebebi.

samwvera nervis nervul boWkoebs astimulirebs :

_ Termuli moqmedeba (siTbo an sicive) ;

_ qimiuri moqmedeba (alkoholi, mJava, CO
2
) ; meore-mesame degusta-

ciidan SesaZlebelia daiwyos mtkivneuli, arasasiamovno da gamaRiziane-

beli SegrZneba. tkivilis arSegrZneba degustaciis dasawyisSi gamowveu-

lia qimiuri naerTebis maanesTezirebeli moqmedebiT.

_ meqanikuri moqmedeba : aseTebia konsistenciis, sirbilis, simagris, 

sxeulianobis SegrZneba.

siZelge gamowveulia nerwyvis cilebis gamoleqviT. am dros Seg-

rZneba iseTia, TiTqos piri gaxorklianda, gamoSra. siZelgeze moqmedebs 

rogorc taninebis raodenoba, aseve xarisxi da ganviTarebis done.

piris RruSi momxdari SexebiTi da gemovnuri SegrZneba, iseve rogorc 

aromatuli gemo, imdenad urTierTdamokidebulia, rom xSirad erTad 
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moixsenieben. gamoTqma gemo sakmaod farToa da moicavs rogorc gemos, 

aseve surnels (aromats), SexebiT da Termul SegrZnebebs. amas emateba 

konsistencia, sxeuli, simagre da a. S.

cxrili 9  degustaciis terminologia

saerTo Sefaseba : Rvinis xarisxi, davargebis potenciali

mxedveloba = garegani 

saxe
ynosva = surneli gemos SegrZneba = gemo + aromati

feri

(intebsivoba, niuansi)

intensivoba : susti, 

saSualo, Zlieri

feris toni :

- wiTeli Rvino : moiis-

fro, mewamuli, broweu-

lisferi, lalisferi, 

wiTeli, monarinjisfro, 

agurisferi, wiTeli 

xisferi, moyavisfro

sisaRe

- kargi : saRi, janmrTeli

- cudi : saeWvo, gareSe, 

zadiani, daavadebuli

gemos aRwera

pirveli SegrZneba : Zlieri, susti,saRi,

uxeSi, dune, wyalwyala, maraxoSi (CO
2
), 

moqnili, rbili, tkbili, agresiuli

surnelis xarisxi

- maRalxarisxovani : 

daxvewili, eleganturi, 

mdidari, kompleqsuri, 

nazi, daxuruli

- ordinaruli : zogadi, 

martivi

- arasasiamovno, uxeSi

gemos ganviTareba : kargi, intensiuri, susti, 

cudi

mJavianobis moqmedeba : moqnili, cincxali, 

maraxoSi, cocxali

taninis moqmedeba : sakmaod taniniani, tanini-

ani, Zelgi, axalgazrda, mwife, mkvaxe tanini, 

xaverdovani, ganviTarebuli, rbili tanini

mware, uxeSi, agresiuli, mSlate tanini

intensivoba

Zlieri, intensiuri, 

saSualo, susti, mcire, 

neitraluri

gadaylapvis Semdeg : saRi, uzado, xalisiani, 

Zelgi, mJave, usiamovno, mware

- TeTri Rvino : ufero, 

momwvano yviTeli, Ria 

yviTeli, Calisferi, 

mooqrosfro yviTeli, 

oqrosferi, qarvisferi, 

muqi qarvisferi, moyav-

isfro, daJanguli

aRwera

aromati (axalgaz-

rda Rvino) da buketi 

(davargebuli Rvino) 

xilis, yvavilebis 

tonebi, muxa, sanele-

blebi, cxoveluri 

tonebi, vegetacia, 

balaxi, damwvris, miner-

aluri

wonasworoba

harmoniuli, savse, gawonasworebuli, gauwonas-

worebeli, radgan :

- zedmetad dabalmJaviani : dune

- zedmetad maRalmJaviani : mJave, mkvaxe, mom-

waro Txeli, agresiuli

- arasakmarisad tkbili : momwaro, Txeli

- zedmetad tkbili : gadamtkbari, sirofis-

magvari, kompotis gemo

- dabalalkoholiani : susti, Txeli, wyalwyala

- maRalalkoholiani : mwveli, mZime, maTro-

bela, Zlieri

- zedmetad taniniani : agresiuli, zedmetad 

Zelgi

- vardisferi Rvino : 

ruxi, vardisferi, 

vardis yvavilisferi, 

oragulisferi, endros-

feri, daJanguli

naklovanebani

SO
2
, moguduli, daJan-

guli, Zmris, amJavebuli, 

cxenis (Tavlis), obis, 

sacobis, dampali xis, 

plastmasis...

saerTo struqtura _ konsistencia

- Txeli, msubuqi, moqnili, carieli, advilad 

dasalevi, mrgvali, sxeuliani, savse, sxeuliani, 

struqturiani, soliduri, mZlavri, elegan-

turi, kompleqsuri, mdidari, xaverdovani, 

blanti, Txeli, uxeSi, daRlili, gamwarebuli

gamWvirvaloba :

- kargi : kriala, brwyin-

vale, kristaluri

- koreqtuli,

- cudi : bundovani, 

Seburuli, SemRvreuli, 

mRvrie, nawilakebiT 

suspenziaSi, naleqiani

gemos aromati

intensivoba : sustidan Zlieramde

xarisxi : ordinaruli Rvino, an nazi, 

yvavilebis, xilis... tonebi (ix. surneli)

sxva SeniSvnebi :

- cqriali : wynari, nax-

evrad cqriala, cqriala

- cremlebi

- konsistencia : 

Txevadi, sqeli, blanti, 

zeTisebri

aromatis gamZleoba 

mokle, susti, saSualo, xangrZlivi, Zlier 

xangrZlivi

2.3. degustaciisas moqmedi faqtorebi

yoveli adamiani gansxvavebulad SeigrZnobs gemosa da surnelis 

intensivobasa da xarisxs. Sesabamisad sxvadasxvaa miRebuli SegrZnebis 

interpretaciac.
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degustacia moiTxovs yuradRebas, koncentrirebas, mexsierebis daZ-

abvas, raTa amocnobili da aRwerili iqnes yovelive SegrZnebuli. aseve 

saWiroa degustaciis zusti terminebis codna.

degustacia yovelTvis subieqturia. saboloo azris gamotanaze mra-

vali faqtori moqmedebs : sakuTari STabeWdilebebi da azri, degusta-

ciis pirobebi (adgili, dRis periodi, daRliloba). degustatorze gav-

lenas axdenen kolegebic.

saWiroa iseTi faqtorebis gaTvaliswinebac, rogoricaa : mJave da 

mware gemo erTad sul sxva SegrZnebas iwvevs ; Saqrianoba malavs mJave 

gemos. TeTri Rvino ufro mJaved moCans, Tu mas TeTri tkbili Rvinis 

Semdeg gasinjaven.

2.4. degustaciis meTodebi

aRweriTi degustacia, romelsac tradiciulad profesionalebic 

iyeneben da moyvarulebic, sakmaod subieqturia. am saxis degustaciis 

Catarebisas saWiroa terminologiis kargi codna. gamoiyeneba degusta-

ciis Ria (araanonimuri) furclebi.

degustaciamde saWiroa winaswari swavlebis Catareba, sadac degus-

tatorebi gaivlian daxurul, jgufur da individualur varjiSebs.

aRweriTi degustaciidan miRebuli informaciis damuSavebac sakmaod 

rTuli da xSirad subieqturia.

uzustobebi minimumamde unda iqnes dayvanili organoleptikuri ana-

lizis msvlelobisas. degustatoris mizania daadginos miRebuli Seg-

rZnebis raoba da intensivoba da amisaTvis grZnobis organoebi sazomi 

instrumentebiviT gamoiyenos. rodesac igi SeigrZnobs gasinjuli 

produqtis Tvisebebs, adarebs mas mexsierebaSi arsebul sxva produqtis 

imave Tvisebebs da amgvarad adgens mis intensivobas. sadegustacio 

komisiis wevri laboratoriuli instrumentiviT unda muSaobdes anu 

mis mier miRebuli gadawyvetilebebi unda iyos zusti, sando, misaRebi 

da ganmeorebiTi analizis dros ar iZleodes cdomilebebs.

aRweriTi degustaciis dros gamoyenebul degustaciis furcelze 

maxasiaTeblebis ricxvi SezRudulia. xdeba mxolod winaswar SerCeuli 

maxasiaTeblebis intensivobis Sefaseba.

cxrili 10  aRweriTi degustaciis furclis magaliTi

maxasiaTeblebi SesaniSnavi kargi
damakmayo-
filebeli

ara-
sakmarisi

nakliani

garegani 

niSnebi

_ gamWvirvaloba

_ feri

surneli

_ sisaRe

_ intensivoba

_ xarisxi

gemo
_ simdidre

_ harmonia

saerTo 

Sefaseba

_ davargebis 

potenciali
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degustaciis furclis Sinaarsi SeiZleba Seicvalos, raTa ukeT moer-

gos dasaxul mizans. eqsperimentaciis dros, maxasiaTeblebs irCeven 

Rvinis feris, tipis, daRvinebis meTodis... mixedviT.

aRweriTi degustaciis furceli SeiZleba wakiTxuli iqnes optikuri 

sistemiT aRWurvil aparatSi.

arsebobs SedarebiTi degustaciis meTodebic, romelTa Sedegebs 

statistikurad Tvlian. esenia :

_ wyvili nimuSis sxvaobis testi : aq unda miuTiTon, Tu arsebobs 

raime sxvaoba or SemoTavazebul nimuSs Soris da dadebiTi pasuxis Sem-

TxvevaSi aRniSnon, Tu raSi mdgomareobs igi. es sakmaod ioli da nak-

lebad damRleli testia ;

_ samkuTxa testi : ori nimuSi warmodgenilia sami WiqiT. unda airCes 

nimuSi, romelic mxolod erT WiqaSi asxia da mieTiTos sxvaoba. es 

testi degustatorisTvis SedarebiT rTulia, magram miRebuli pasuxebi 

statistikurad gacilebiT sando.

orive SemTxvevaSi, miRebuli dadebiTi pasuxebis ricxvi unda Sedar-

des statistikur cxrilebSi mocemul monacemebTan.

2.5. degustaciis Catarebis pirobebi

organoleptikuri analizi tardeba sadegustacio oTaxebSi (darba-

zSi), sadac misi koreqtulad Catarebis yvela pirobaa Seqmnili :

_ oTaxSi ar unda igrZnobodes raime suni, ismodes xmauri. anu 

nimuSebis momzadeba sxva, axlomdebare oTaxSi unda moxdes ;

_ oTaxSi unda kontroldebodes temperatura (19 °C-is irgvliv) da 

tenianoba ;

_ TiToeuli degustatorisTvis gamoyofili unda iyos sadegusta-

cio kabina, onkaniT, niJariT da sakmarisi ganaTebiT. idealuria dRis 

ganaTebis identuri naTura. kabinis foni TeTri unda iyos.

Tu kabinebis mowyoba ar xerxdeba, sadegustacio magidebi mainc unda 

daaSoron erTmaneTs.

daxuruli degustaciis SemTxvevaSi sxvadasxva nimuSi erTnairi Wur-

WliT unda iyos warmodgenili, ganmasxvavebeli niSnebis gareSe. dasxmis 

Tanamimdevrobas ki winaswar adgenen.

didi raodenobiT Rvinoebis gasinjvisas aucilebelia Sesvenebis 

gakeTeba, Torem Tavs iCens organoleptikuri daRliloba da gaizrdeba 

SecdomaTa ricxvi.

yoveli degustaciis win, degustatorebs mkafiod unda ganemartoT 

organoleptikuri analizis mizani.

statistikuri damuSavebis mizniT, Sedegebi grovdeba an degustaciis 

furclebis saxiT, romelsac Semdeg skaneriT kiTxuloben, an ikrifeba 

pirdapir kompiuterze.

degustatori, romelic gaivlis Sesabamis kurss da gamocdas, xdeba 

eqsperti. degustaciis Catarebisas rac meti aseTi eqsperti iqneba 

jgufSi, miT metia Sedegis sisworis albaToba.

2.6. degustaciis praqtika

sadegustacio Wiqa fexiania, umravles SemTxvevaSi ovaluri, aseve 

tulipis formisa. aseTia, magaliTad, INAO-s standartuli Wiqa. Wiqas 
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erT mesamedze avseben. SesaZlo ucxo sunis mosacileblad (mag. muyaos 

suni) xmarebamde Wiqas wyals, Semdeg ki Rvinos avleben.

degustaciisas Rvinis temperatura damokidebuli TviT Rvinis 

saxeze. mJava nivTierebebi dabal temperaturaze ukeT warmoCndeba, 

xolo taninebi _ maRalze. zogadad miRebuli :

_ TeTri mSrali Rvino isinjeba 8_10 °C-ze ;

_ TeTri da vardisferi, tkbili Rvino _ 10_12 °C-ze, kasrebSi damza-

debuli aseTi Rvino ki _ 14 °C-ze ;

_ wiTeli mSrali Rvino ki _ 14_17 °C da metze. degustaciisas Rvinis 

temperatura miT metia, rac met tanins Seicavs igi.

ar aris sasurveli Rvinis gasinjva dabal temperaturaze, radgan igi 

gemos SemgrZnobi organoebis anesTezirebas axdens da aseve xels uSlis 

surnelis warmoCenasa da SegrZnebas. igive unda iTqvas maRal temper-

aturazec, romelic Rvinos nayenis aromats aZlevs.

Rvinis SeTbobac da gagrilebac dros saWiroebs. es unda moxdes 

degustaciamde ramdenime saaTiT adre.

sadegustacio Wiqis daWera umjobesia xelis mokidebiT Wiqis fexze 

da ara mucelze. am dros arc Rvino Tbeba da misi Seswavlac ufro 

advilia.

gamWvirvalobisa da feris Sefaseba TeTr fonze xdeba. Wiqas jer 

siganeze gaxedaven, Semdeg win gadmoxrian da zemodan swavloben.

Rvinis surnelis Seswavlisas pirdapiri gziT (cxviriT) aRiqmeba 

mxolod is aromatuli nivTierebebi, romlebic WiqaSi, Rvinis Tavzea. 

pirveli SesunTqva Wiqis darevamde xdeba da am dros, yvelaze aqroladi 

nivTierebebi SeigrZnoba (pirveli SegrZneba).

Semdeg wriuli moZraobebiT Wiqas ureven. am dros izrdeba Rvinis 

haerTan Sexeba da haerSi gadadis naklebaqroladi nivTierebebic. dare-

visas Rvino kedlebis gaswvriv amodis, xolo SuaSi darCenili haeri 

gajerebulia surnelovani nivTierebebiT. es SeuZlebelia iqneboda 

savse Wiqis SemTxvevaSi.

Rvinis kargi dareva exmareba daavadebis an sxva naklis aRmoCenasa da 

identificirebaSi.

Rvinis kasrebSi davargebis zustad dasadgenad SesaZlebelia Rvinis 

surnelis Seswavla daclil WiqaSi.

SesunTqva nel-nela xdeba, mcire pauzebiT, raTa ar moxdes ynosvis 

organoebis daRla. SesunTqva saWiroa rogorc degustaciis dasawyisSi, 

aseve bolos. haerTan SexebiT Rvinis Tvisebebi icvleba.

surnelis arapirdapiri gziT (piris RruSi) SegrZnobas aZlierebs 

haeris SesunTqva. amgvarad, surnelovani nivTierebebi orTqldeba da 

piris siRrmeSi gadadis, saidanac ufro advilad adis ynosvis orga-

noebSi. amitomaa, rom Rvinis ylupi ar unda iyos zedmetad didi, miT 

umetes, Tu Rvino CO
2
-s Seicavs.

gemos SegrZnebas piris RruSi ki misi areva aZlierebs. gemos Seswavla 

8_12 wamis ganmavlobaSi grZeldeba, Semdeg ki Rvinos gadmoRvrian.
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Rvinis warmoeba safrangeTSi

1. mevenaxeoba-meRvineobis seqtori 

ekonomikuri TvalsazrisiT

1.1.  yurZnis warmoeba

vazi safrangeTis soflis meurneobis mesame ZiriTadi seqtoria 

saZovrebisa da marcvleuli kulturebis Semdeg. Tu 1995 wels soflis 

meurneobis sawarmoTa 18 % mevenaxeobaze modioda, 39 % mecxoveleo-

baze, xolo 19 % marcvleul kulturebze, 2000 wlis agraruli aRweris 

mixedviT 14% meRvineobaze modis, 30% mecxoveleobaze, xolo 20% 

msxvil kulturebze. 

1997 wlidan moyolebuli, safrangeTi mevenaxeobis meore qveyanaa 

msoflioSi espaneTis Semdeg da italiis win.

1.1.1. safrangeTis venaxebi

1999 wlisaTvis venaxebis farTobi safrangeTSi 872 297 heqtaria.

maT Sorisaa : 

• mevenaxeobis mravalferovani zonebi, romlebic sxvadasxva teri-

toriebsa da niadagebs moicavs. aq iwarmoeba nazi, daxvewili Rvinoebi, 

dadgenili vazis jiSebisagan da sxvlis dadgenili meTodebis gamoy-

enebiT. iuridiulad, Rvinis xarisxi gamoxatulia dasaxelebebSi `kad~ 

an `umaRlesi xarisxis Rvinoebi~30. evrogaerTianeba am orive dasaxele-

bas `gansazRvrul regionSi warmoebul maRalxarisxovan RvinoSi~ aer-

Tianebs.

• xmelTaSua zRvis zona msoflioSi yvelaze vrcel mevenaxeobis 

zonas warmoadgens. am zonaSi Sedis Rvinis mwarmoebeli 7 umsxvilesi 

departamenti, romlebic franguli Rvinis 40 %-ze mets awarmoebs ;

_ ero   107 846 ha

_ odi   86 792 ha

_ gardi   67 517 ha

30 Vin De Qualite Superieure (VDQS). Rvinis erT-erTi jgufi franguli klasifikaciis mixedviT
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_ vokluzi   53 822 ha

_ pirene oriantali 35 838 ha

_ vari   31 898 ha

_ buS de roni  10 383 ha

aqaurma venaxebma bolo wlebis ganmavlobaSi mravali cvlileba gani-

cada. 20 weliwadSi amoZirkvuli iqna venaxebis 27 %, xolo dRevandeli 

farTobis 22%-ze Tavidan gaSenda vazis maRalxarisxovani jiSebi. am 

zonaSi iwarmoeba sufris Rvino da  mxaris Rvino, aseve `kad~ da `umaR-

lesi xarisxis Rvinoebi~.

Sampani

mozeli
strasburgi

diJoni

elzasi

bordo

koniaki

langedoki

Juransoni

samxr.
aRmosavleTi

val de 
luari

Jura

savua
boJole

Sabli

provansi

korsika

vale
diu
roni

burgundia

rusioni

lioni

parizi

naxati 42  safrangeTis mevenaxeobis zonebi

1.1.2.  meurneobebi

2000 wlis aRweris SedegebiT safrangeTSi arsebobs mevenaxeobis 

144 000 meurneoba, maT Soris, 64 % `kad~-Si. 1988 wels es cifrebi Ses-

abamisad 272 000 da 55 % iyo. amgvarad, meurneobaTa koncentrirebisa da 

maRalxarisxovani produqciis warmoebisaken swrafva grZeldeba, iseve, 

rogorc soflis meurneobis sxva dargebSi.

1.1.3.  vazi

vazis jiSi da sxvlis meTodi regionebis mixedviT icvleba, radgan 
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vazis jiSi gansazRvravs Rvinis tipurobas, xolo nargavebis sixSire, 

sxvlis wesi, niadagis nayofiereba da venaxis wamloba _ venaxis mosav-

lianobasa da produqciis xarisxs.

1878 wels filoqseris Semotevis Semdeg saWiro gaxda namyenebis gam-

oyeneba da venaxebis rekonstitucia. axali nergebi mzaddeba speciali-

zebul sanergeebSi.

SemdgomSi, meRvineobis sxvadasxva krizisi (daavadebebi, Warbwar-

moeba...) win wamowevs warmoebis potencialis regulaciis sakiTxs :

_ pirvelad, raodenobrivi kontrolis mizniT, 1958 wlidan Seiqmna 

mevenaxeobis kadastri, romlis ganaxlebac regularulad xdeboda ; 

axali venaxebis gaSeneba jer aikrZala, Semdeg ki masze mkacri kontroli 

dawesda ; 

_ Semdeg amas daemata xarisxis kontroli. jer gamoqveynda daSve-

buli vazis jiSebisa da saxeobebis CamonaTvali ; bolos ki dainerga 

klonuri SerCevis meTodi.

dResdReobiT mevenaxis gankargulebaSia vegetaciuri da organo-

leptikuri Tvisebebis mixedviT SerCeuli, sanitariuli da jiSur 

sisufTaveze sertificirebuli, saZire da sanamyene jiSebis mravali 

kloni. Rvinis tipurobasa da xarisxianobas ki, upirveles yovlisa, mev-

enaxeobis mocemuli zonis Sesabamisi klonis vazi da maTi (am zonisa da 

vazis) Sesabamisi agroteqnikuri RonisZiebebi ganapirobebs.

venaxebis ganaxleba ZiriTadad `kad~ jgufis wiTel jiSebs Seexo. aq 

meti mniSvneloba eniWeba maRalxarisxovan jiSebs.

evrogaerTianebis dadgenilebis Sesabamisad, safrangeTSi 1992 wlidan 

arsebobs mevenaxeobis informatizebuli reestri. am reestrSi grovdeba 

zusti informacia yvela meurneobis Sesaxeb da xdeba am informaciis 

regularuli ganaxleba.

igi yovelwliurad krefs informacias TiToeul meurneobaze, sadac 

Sedis Semdegi sakiTxebi :

_ meurneobis saerTo monacemebi ;

_ gamoyenebuli manqana-danadgarebis CamonaTvali ;

_ venaxebisa da nakveTebis aRwera kadastris mixedviT ; 

_ meurneobis xelT arsebuli axali venaxis gaSenebis uflebaTa 

raodenoba.

mwarmoeblis Txovnis Semdeg, reestrs ufleba aqvs gasces mowmoba, 

rom aRniSnuli meurneoba akmayofilebs evrogaerTianebis moTxovnebs.

 venaxis yoveli amoZirkvis, Cayris Tu zedmynobis SemTxvevaSi, saWiroa 

ecnobos reestrs am operaciis Sesaxeb. mxolod reestridan miRebuli 

xelwerilis dabrunebis Semdeg daiSveba aRniSuli samuSaoebis dawyeba.

dResdReobiT, evrogaerTianebis saerTo bazris organizaciis 

reforma miznad isaxavs mevenaxeobis reestris marTvas, romelic evro-

kavSiris warmoebis potencials asaxavs.

1.2. yurZnis gadamuSaveba

1.2.1.  sawarmoTa struqtura

yurZnis gadamamuSavebeli, anu Rvinis damamzadebeli sawarmo sami 

tipisa SeiZleba iyos :
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_ kerZo, ojaxuri marani ;

_ kerZo, did zomis marani ;

_ kooperatiuli marani (qarxana).

► ojaxuri marani
misi aRWurva da manqana-danadgarebi morgebulia venaxis farTobsa 

da warmoebuli Rvinis tipze.

► didi zomis marani
am marnebSi xdeba Sesyiduli yurZnis gadamuSaveba. amgvari tipis mar-

nebi, ZiriTadad iseT raionebSi gavrcelda, sadac meRvineobis special-

uri meTodebi gamoiyeneba, rogoricaa, magaliTad, Sampani ; an, meRvi-

neobis im zonebSi, romlebic swrafad ganviTarda, rogoricaa arbuas 

patara regioni an korsikis vrceli venaxebi.

► kooperatiuli marani
pirveli kooperativi erolSi 1901 wels Seiqmna. pirveli msoflio 

omis Semdeg da mogvianebiT, 50-ian wlebSi, isini Zlier momravlda. dRes-

dReobiT (1998 wlis aRweriT) mevenaxeebis 60 % yurZens kooperativebSi 

amuSavebs.

kooperatiul maranSi erTiandebian mevenaxeebi, romlebsac marto ar 

SeswevT unari awarmoon Rvino.

zogierTi kooperatiuli marani uzrunvelyofs ara mxolod Rvinis 

warmoebas, aramed mis Camosxmasa da realizebasac. amgvari kooperativebi 

mniSvnelovan rols asrulebs regionis ekonomikaSi, gansakuTrebiT ki 

maSin, Tu maTi arCevani xarisxisaken aris mimarTuli.

1.2.2. yurZnis gadamuSavebis saSualebebi

meRvineobaSi aucilebelia yurZnis gadamuSaveba dauyovnebliv 

moxdes da iseT viTarebaSi, rom ar daqveiTdes da, piriqiT, ukeT war-

moCndes misi xarisxi. amisaTvis saWiroa profesionalizmi da teqniku-

roba. teqnologiuri xazebi ki meRvines saSualebas unda aZlevdes :

• SeinarCunos nedleulis potenciuri xarisxi warmoebis yvela 

etapze, risTvisac saWiroa :

_ winaswar Seafasos mosavlis raodenoba ;

_ moamzados da organizeba gauwios rTvlis mimdinareobas ;

_ Tvalyuri adevnos yurZnis meqanikur gadamuSavebas ;

_ Tvalyuri adevnos yurZnis prefermentuli maceraciis Tu alko-

holuri duRilis dros mimdinare gardaqmnebs ;

_ saWiro SemTxvevaSi Seasworos yurZnis kondiciebi.

• SeinarCunos da daxvewos Rvinis xarisxi da amisaTvis yuradReba 

miaqcios :

_ Rvinis dawmenda-daweboebas ;

_ Rvinis mdgradobas ;

_ Rvinis davargebas da Camosxmas.
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1.3. saboloo produqti

1.3.1. Rvinis warmoeba safrangeTSi

safrangeTi mevenaxeobis mravalferovani zonebiT xasiaTdeba 

da, aqedan gamomdinare, mravalferovania aq warmoebuli Rvinoebic. 

sxvadasxva xarisxis Rvino venaxebis farTobis mixedviT 1999 wlisaTvis 

Semdegnairad iyo ganawilebuli :

_ 53,59 % kad-s Rvinoebi ;

_ 0,89 % umaRlesi xarisxis Rvinoebi ;

_ 36,28 % sufrisa da mxaris Rvinoebi ;

_ 9,24 % Rvinoebi koniakisa da armaniakis warmoebisaTvis. 

mxaris Rvino igive sufris Rvinoa, magram misi xarisxi ganisazRvreba 

`kad~-s msgavsi kanomdeblobis mixedviT. Sesabamisi dadgenilebebiT 

gansazRvrulia vazis jiSebi, maqsimaluri mosavlianoba, alkoholis min-

imaluri Semcveloba, garkveuli teqnologiuri pirobebi, da, zogierT 

SemTxvevaSi, Rvinis dayenebis meTodebi. dasaxelebis uflebis mosapove-

blad aucilebelia saboloo degustacia. igi atarebs geografiuli 

warmoSobis dasaxelebas (sofeli, dapartamenti, Tu mevenaxeobis zona), 

romelsac SeiZleba daematos im jiSis saxelic, romlisaganac dayenda 

es Rvino.

1999 wels franguli Rvinis warmoeba Seadgenda 62,93 milion heqto-

litrs. aqedan :

_ 46,62% adgilwarmoSobis dasaxelebis Rvino ;

_ 0,94% umaRlesi xarisxis Rvino ;

_ 35,4% sufris Rvino ;

_ 17,04% Rvino koniakisa da armaniakis warmoebisaTvis.

safrangeTSi Rvinis warmoeba soflis meurneobis saboloo produq-

ciis 9,9 %-s Seadgens.

cnobilma frangulma Rvinoebma da arayma msoflioSi gauTqva saxeli 

frangul meRvineobas.

1989 wels safrangeTi Rvinis pirveli mwarmoebeli gaxda, gauswro ra 

italias, sadac 1988 wlidan warmoebis regresi daiwyo.

1991 wels safrangeTma kvlav dakarga pirveli adgili, wlis cudi 

klimaturi pirobebis gamo, romelmac Rvinis warmoeba 42,7 milion heq-

tolitramde daiyvana, xolo italiuri Rvinis warmoebam xelaxali 

mateba daiwyo. dRes safrangeTs myarad ukavia meore adgili, Tumca man 

1995 da 1997 wlebSi isev gauswro italias.

 cxrili 11  safrangeTSi warmoebuli Rvinis evolucia. aTasi heqtolitri

wiTeli da vardisferi Rvino TeTri Rvino jami

mosavlis 
weli

xarisxovani 
Rvino*

sxva
Rvino

jami
xarisxovani 

Rvino*
sxva

Rvino
jami

xarisxovani 
Rvino*

sxva
Rvino

jami

1978 10 384 31 664 42 048 4 563 11 559 16 122 14 947 43 223 58 170

1979 11 487 44 765 56 252 7 292 19 999 27 291 18 779 64 764 83 543

1980 9 733 42 186 51 919 5 087 12 197 17 284 14 820 54 383 69 203

1981 9 558 33 569 43 127 4 382 9 502 13 884 13 940 43 071 57 011
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wiTeli da vardisferi Rvino TeTri Rvino jami

mosavlis 
weli

xarisxovani 
Rvino*

sxva
Rvino

jami
xarisxovani 

Rvino*
sxva

Rvino
jami

xarisxovani 
Rvino*

sxva
Rvino

jami

1982 13 866 37 944 51 810 8 489 18 931 27 420 22 355 56 875 79 230

1983 12 194 32 628 44 822 7 314 15 987 23 301 19 508 48 615 68 123

1984 10 164 35 014 45 178 5 839 12 692 18 531 16 003 47 706 63 709

1985 13 070 34 438 47 508 6 184 15 557 21 741 19 254 49 995 69 249

1986 14 428 35 664 50 092 7 558 15 570 23 128 21 986 51 234 73 220

1987 13 685 33 321 47 006 7 782 14 652 22 434 21 467 47 973 69 440

1988 13 973 25 220 39 193 7 048 11 289 18 337 21 021 36 509 57 530

1989 15 607 23 346 38 953 8 134 13 731 21 865 23 741 37 077 60 818

1990 15 572 24 398 39 970 8 069 17 490 25 559 23 641 41 888 65 529

1991 10 745 18 156 28 901 5 849 7 938 13 787 16 594 26 094 42 688

1992 15 219 23 210 38 429 9 003 17 969 26 972 24 222 41 179 65 401

1993 15 094 19 031 34 125 7 810 11 350 19 160 22 904 30 381 53 285

1994 15 041 17 810 32 851 7 615 14 174 21 789 22 656 31 984 54 640

1995 16 444 17 455 33 899 8 132 13 578 21 710 24 576 31 033 55 609

1996 16 768 19 282 36 050 7 967 15 633 23 600 24 735 34 915 59 650

1997 16 722 17 323 34 045 7 691 13 536 21 067 24 413 30 699 55 112

1998 17 250 15 792 33 042 8 408 12 821 21 229 25 658 28 613 54 271

1999 17 875 20 110 38 095 8 538 16 301 24 839 26 413 36 521 62 934

* gansazRvrul regionSi warmoebuli maRalxarisxovani Rvino

1988 wels dawyebuli kleba ar gagrZelebula. 1989 wels warmoebuli 

Rvinis raodenobam 61 milioni heqtolitri, 1990 wels _ 65,5, xolo 1992 

wels _ 65,4 milioni heqtolitri Seadgina. 1993 wlidan naTlad SeimCneva 

raodenobis kleba. 1991_1995 wlebis xuTwliani saSualo ariTmetikuli 

54,32 milion heqtolitramde daeca. 2000 wlis mosavlis prognozis 

(58,79) mixedviT 1996_2000 wlebSi saSualo ariTmetikuli 58,1 milion 

heqtolitramde gaizarda, Tumca igi wina welTan SedarebiT mainc nak-

lebia.

1.3.2. Rvinis warmoeba evropaSi

Rvino warmoadgens evrogaerTianebis saboloo produqciis 6 %-s. 

savaldebulo gamoxdis gamoyenebis pirvel, 1985 wels, Warbwarmoeba 

Seadgenda 30 milion heqtolitrs.

 mosavlianobis zrda ar aanazRaura venaxebis Semcirebam. espaneTisa 

da portugaliis SesvliT evrogaerTianebaSi evropis venaxebis farTobi 

2 milioni heqtriT gaizarda, sadac daaxloebiT 40_50 milioni heqto-

litri Rvino iwarmoeboda. venaxebis Semcirebis politikam realuri 

Sedegi gamoiRo, magram, venaxebis gaCexva ar iyo yovelTvis sakmarisi, 

erTgvarovani da yovelTvis warmatebuli. 1982_1988 wlebSi safran-

geTSi venaxebis farTobi 5,1 %-iT Semcirda, italiaSi _ 2,7 %-iT, xolo 

germaniaSi _ 2,7 %-iT moimata. dRes es tendecia Seicvala.
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1999 wels evrokavSiris venaxis mTliani farTobi 3546 aTas heqtars 

warmoadgenda. ukanaskneli wlebis ganmavlobaSi pirvelad aRiniSna 

mateba + 0,3 %-iT.

Rvinis moxmarebis matebam mcired da aramwarmoebel qveynebSi ver 

aanazRaura moxmarebis Semcireba msxvil mwarmoebel qveynebSi. Rvinis 

moxmareba safrangeTsa da italiaSi, Sesabamisad, 118 da 110 litridan 

weliwadSi da erT sul mosaxleze 1965 wels, dRes 58,8 da 55,6 l/w/1 

mos.-mde daeca. miuxedavad imisa, rom evrokavSiris gafarToebam evro-

paSi Rvinis momxmarebelTa gazrda gamoiwvia, Rvinis yvelaze msxvili 

mwarmoebeli qveynebi mainc evropaSia da iq kvlav Warbwarmoebaa.

Rvinis eqsportis matebas aferxebs Rvinis warmoebis zrda araevro-

pul qveynebSi.

1950-dan 1980 wlamde msoflio venaxebis farTobma 13 %-iT, xolo 

Rvinis warmoebam 37 %-iT moimata. rekorduli iyo 1982 weli, rodesac 

mTel msoflioSi warmoebuli iqna 366 milioni heqtolitri Rvino.

1980-dan 1990 wlamde venaxebis farTobma mcired moiklo. viTareba 

sakmaod rTulia, radgan evrokavSiri momxrea venaxebis farTobis Semci-

rebisa, ris gamoc 1994 wels safrangeTSi gaiCexa 11 733 ha venaxi, aqedan 

10 729 ha saRvine jiSebi.

dRes msoflio venaxebis farTobi 50-ian wlebTan SedarebiT naklebia. 

1995 wels igi warmoadgenda 7 768 000 heqtars, saidanac iwarmoeboda 244 

823 000 hl Rvino. 1999 wels mas unda Seedgina 7 842 000 ha, 1998 welTan 

SedarebiT +0,6 %-iT anu 49000 ha-iT meti. farTobis es mateba niSnavs 

Rvinis warmoebis gazrdas 274_282 mln hl-mde.

1.4. komercializacia.

1.4.1. komercializaciis saxeebi

Rvinis bazari emorCileba moTxovnilebisa da miwodebis wonasworo-

bis kanons ; Suamavali Rebulobs mxolod sakomisio gasamrjelos.

komercializacia ramdenime saxisaa :

_ tradiciuli wre dRes mxolod garigebaTa mesameds moicavs. am 

SemTxvevaSi Rvinis erTi komersanti didi raodenobiT Seisyidis da 

amuSavebs Rvinos. Semdeg igi am Rvinos ugzavnis Rvinis meore komer-

sants, romelic axdens Rvinis asamblaJs, damuSavebasa da Camosxmas. 

es ukanaskneli mza produqcias ugzavnis distributor kompaniebs an 

axdens pirdapir realizacias restornebis qselSi.

_ mokle anu integrirebuli wre ufro da ufro xSirad gvxvdeba. 

Rvinis myidveli komersanti Rvinos yidulobs gasayidad da ara mis 

gadasagzavnad sxva komersantebTan ;

_ pirdapiri gayidviT sul ufro metad interesdebian wvrili mwar-

moeblebi. igi bevr Tavisufal dros moiTxovs. gansakuTrebiT mniS-

vnelovania regularuli xarisxisa da moculobebis uzrunvelyofa da 

erTguli klienturis dakmayofileba. komerciis am saxis ganviTarebis 

Sedegad gaizarda Rvinis boTlebis Camosxma kerZo marnebSi. Tu 1988 

wels boTlebSi Camosxmas mwarmoebelTa 21 % axdenda, 2000 wlisaTvis es 

ricxvi 34 %-mde gaizarda.
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329Rvinis warmoeba safrangeTSi

1.4.2. Rvinis moxmareba

rogorc ukve aRvniSneT, ukanasknel wlebSi aramwarmoebel qveynebSi 

Rvinis moxmareba ufro da ufro izrdeba, xolo mwarmoebel qveynebSi ki 

klebulobs. 1999 wlidan Rvinis moxmareba evropis qveynebSi praqtikulad 

stabiluri gaxda, TviT mwarmoebel qveeynebSic ki. evrokavSiris gareT 

mcire progresi aRiniSneba aSS-sa da avstraliaSi, stabilizacia Cilesa da 

samxreT afrikaSi. am gamokvlevebis mixedviT Rvinis msoflio moxmareba 

217,6-228,0 milioni heqtolitria, anu 0,2 %-iT naklebi vidre 1998 wels.

OIV-s mier warmoebuli gamokiTxvebis mixedviT :

• Rvinis moxmareba qveynebSi, sadac igi 75 litrze meti iyo weliwadSi 

erT sul mosaxleze, bolo oci wlis ganmavlobaSi mcirdeba. xolo im 

qveynebSi, sadac igi 30 litrze naklebi iyo _ izrdeba.

1995 wels safrangeTSi, italiasa da luqsemburgSi moxmareba erT 

sul mosaxleze 60 litrze metia, maSin roca germaniaSi igi 23,2 litria, 

aSS-Si _ 6,50 litri, xolo iaponaSi _ 0,95 litri ;

• Seicvala momxmarebelTa Sexedulebebic :

_ Rvinos, rogorc wyurvilis momkvlel sasmels, ufro da ufro did 

konkurencias uwevs mcire da ualkoholo sasmeli : SuSxuna Rvinoebi, e. w.  

wine-coolers, ludi, limonaTi da xilis wvenebi ;

_ industriul qveynebSi Rvino aRar iTvleba kvebis produqtad. sxva 

qveynebSi Rvinis moxmarebas zRudavs mZime samuSao, finansuri prob-

lemebi Tu religiuri akrZalvebi ;

_ Rvino TandaTanobiT siamovnebis misaRebi sasmeli xdeba da ara 

yoveldRiuri. amitom izrdeba maRalxarisxovani Rvinis moxmareba, icv-

leba Rvinis moxmarebis tradicia da moxmarebuli Rvinoebis stilic.

cxrili 13  Rvinis ZiriTadi mwarmoebeli qveynebis Warbwarmoeba (aTasi hl)

qveyana 1981-85 1986-90 1991-95 1996 1997 1998

italia :
warmoeba
moxmareba
sxvaoba

72 146

46 301

25 845

60 226

37 376

22 850

61 222

35 025

26 197

58 772

34 693

24 079

50 894

30 855

20 039

54 188

32 000

22 188

safrangeTi :
67 462

46 161

21 301

65 344

41 715

23 629

54 325

37 307

17 018

57 045

34 795

22 258

53 561

35 500

18 061

52 671

35 500

17 171

espaneTi :
33 964

19 681

14 283

33 656

17 278

16 378

26 054

16 694

9 360

31 000

14 459

16 541

33 218

14 589

18 629

30 320

15 000

15 320

aSS:
17 710

20 305

– 2 595

17 121

20 824

– 3 703

15 980

17 517

– 1 641

18 877

20 463

– 1 586

22 000

20 300

1 700

20 450

20 800

– 350

argentina :
20 463

20 188

275

18 836

17 803

1 033

15 587

15 770

– 133

12 681

13 365

– 684

13 500

13 390

110

12 673

13 552

– 878

OIV-s mixedviT.

warmoeba
moxmareba
sxvaoba

warmoeba
moxmareba
sxvaoba

warmoeba
moxmareba
sxvaoba

warmoeba
moxmareba
sxvaoba
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OIV-s mier warmoebuli gamokiTxvebis mixedviT aseve gamoikveTa, 

rom :

_ Rvinis moxmareba sxvadasxva qveynebSi Semdegi saerTo zRvrebisaken 

miiswrafis : meRvineobis tradiciuli qveynebSi 45-dan 50 litramde, 

mcired mwarmoebel qveynebSi _ 30-dan 35 litramde, xolo aramwarmoe-

bel qveynebSi _ 20-dan 25 litramde ;

_ izrdeba moTxovnileba TeTr, xilis tonebiT mdidar da cqriala 

Rvinoebze ;

_ momxmarebeli ufro da ufro hedonistia (siamovnebis, garTobis 

moyvaruli). misTvis Rvino kvebis produqts ki ar warmoadgens, aramed 

asocirdeba dResaswaulTan.

cxrili 14  moxmareba litrebiT/erT sul mosaxleze/weliwadSi 

1965 1980 1990 1993 1995 1996 1997 1998

117 91 73,36 65 63 60 59,03 58,77

109 86 70,80 62,78 59,60 59,37 53,90 55,66

63 64 46,93 38,90 38,30 37,71 37,17 38,20

39 44 32,80 30,30 30,90 30,93 30,50 25,23

30 45 58,20 60,3 – 50,4 63,50 64,50

109 70 – – 58,10 58,46 52,49 50,25

38,9 47 47 44 41,5 41,17 41,20 40,89

86 76,3 54 48,06 43,95 40,51 40,50 40,65

6,8 46,6 29,50 – – 15,80 13,10 18,30

29,8 40 35 32,70 31,30 32,00 37,80 34,20

qveyana

safrangeTi :

italia :

espaneTi :

saberZneTi :

luqsemburgi :

portugalia :

Sveicaria :

argetina :

Cile :

avstria :

OIV-s mixedviT.

1.5. bazris marTva

meRvineoba-mevenaxeobis warmoeba or kategoriad iyofa : sufris 

Rvinod da maRalxarisxian Rvinod. gansxvavdeba am ori kategoriis Rvi-

nis xarisxi, warmoebis zonebi da aseve maTi bazris marTvis wesebi.

1.5.1. sufris Rvinis bazari

sufris Rvinis bazris marTva yovelTvis uamrav problemasTan iyo 

dakavSirebuli. 1935 wlidan moyolebuli, rodesac es sufris Rvinis 

statusi warmoiSva, safrangeTi cdilobs daareguliros misi bazari 

am Rvinoebis blokirebis, Warbi raodenobis Rvinis gadanaxvis da misi 

bazarze miwodebis ganawilebis gziT. ukanasknel aTwleulebSi amas dae-

mata aucilebeli Warbi Rvinis distilacia da fasebis regulireba.

1970 wlidan evrokavSirSi iqmneba sufris Rvinoebis bazris maregu-

lirebeli kanoni, romelic ufro moqnilia, vidre franguli kanonmde-

bloba.

_ am kanoniT gansazRvrulia `saorientacio fasebi~ da `intervenciis 
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dawyebis fasi~. es zomebi iTvaliswinebs mxolod daxmarebebs Rvinis 

zedmeti raodenobebis gadanaxvisaTvis da xandaxan arasavaldebulo 

distilacias.

_ kanonSi reglamentirebulia meRvineobaSi nebadarTuli damuSave-

bebi, aseve Rvinoebis SefuTvaze aRniSnuli informacia (etiketi ...) ;

_ kanoni adgens Rvinis Tavisufal moZraobas evrokavSiris mTel 

teritoriaze, miuxedavad struqturisa da fasebis sakmao sxvaobisa 

sxvadasxva mwarmoebel qveynebs Soris. amgvarad, 1973 da 1974 wlebSi 

maRali mosavlis gamo italiuri Rvino masiurad Sevida safrangeTSi, 

ramac dasca Rvinis fasebi bazarze. am SemTxvevis gamo, 1976 wels pirve-

lad gadaisinja es kanoni.

Rvinis bazris mudmivi arastabilurobis gamo, cvlileba cvlilebaze 

Sedis Rvinis kanonSi. evropul kanonSi gadavida frangul kanonmdeblo-

baSi arsebuli ramdenime punqti, rogorebicaa zedmeti raodenobebis 

gadanaxva, distilacia da Rvinis warmoebis raodenobrivi kontroli.

1980 wels gaZlierda venaxebis ganaxlebisa da restruqturizaciis 

politika. fasebi nawilobriv daregulirda.

1982 wlidan evrokavSiris wevr mwarmoebel qveynebSi ZalaSi Sedis 

savaldebulo distilacia. distilaciis pirobebi dazustda dublinis 

SeTanxmebiT 1984 wels. evrokavSirSi espaneTisa da portugaliis Sesv-

lamde daixvewa da gamartivda Rvinis kanoni.

amgvarad, 1985 wels evropis bazridan gamoiricxa 7,5 milioni heq-

tolitri Rvino, 1986 wels 26,8 milioni heqtolitri. Warbi Rvinis amo-

saRebad gamoiyeneboda xuTi saxis distalacia :

_ meRvineobis narCenebis savaldebulo distilacia ;

_ profilaqtikuri distilacia, romelic yoveli wlis 1 seqtemberi-

dan SeiZleba gamocxaddes ;

_ savaldebulo distilacia SeiZleba gamocxaddes bazarze serio-

zuli areulobis SemTxvevaSi ;

_ nebayofilobiTi distilacia mxardaWeris mizniT cxaddeba maSin, 

rodesac ar moqmedebs savaldebulo distilacia ;

_ sagarantio maragis nebayofilobiTi distilacia cxaddeba im Sem-

TxvevaSi, Tu sufris Rvinis fasi bazarze naklebia intervenciis daw-

yebis fasze sami kviris ganmavlobaSi. distilacia SezRudulia da 

Seexeba mxolod kontraqtis safuZvelze gadanaxul zedmeti raodeno-

bis Rvinoebs.

1.5.2. xarisxovani Rvinis bazari

xarisxovani Rvinis bazris marTva naklebad rTulia, radgan 

xarisxovani Rvinis evropuli bazari TiTqmis ar aris reglamentire-

buli. evrokavSiris farglebSi Rvino Tavisuflad moZraobs, Tumca 

aucilebelia gaTvaliswinebuli iqnes TiToeuli qveynis moTxovnebi 

xarisxTan mimarTebaSi da fiskalur sakiTxebSi. rac Seexeba xarisxovani 

Rvinis eqsports evrokavSiris gareT, gaTvaliswinebuli unda iqnes 

TiToeuli, importiori qveynis kanonmdebloba da moTxovnebi. mwarmoe-

belma, sabaJos formalobebis garda, unda gaiTvaliswinos wesebi, rom-

lebic Seexeba :

_ etiketirebas ;
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_ boTlebis moculobas ;

_ Rvinis warmoebisas gamoyenebul damxmare masalebs ;

_ SefuTvas...

qveynis SigniT xarisxovani Rvinis bazris regulireba xorcieldeba 

regionaluri interprofesiuli organoebis mier. isini aregulireben 

urTierTobas mwarmoeblebsa da komersantebs Soris.

evropis saerTo bazris gafarToebis Semdeg, 1995 wlis SeTanxmebebis 

(Uruguay Round) safuZvelze, tradiciuli Careva bazarze, romelic 

xelovnuri qmedebaa, naklebad xorcieldeba. gansakuTrebul SemTx-

vevebSi SesaZlebelia gamocxaddes krizisuli distilacia. igi mwar-

moeblisaTvis nebayofilobiTia da maRalxarisxovan Rvinoebs Seexeba 

mxolod dainteresebuli wevri saxelmwifos moTxovnis Semdeg. Rvinoe-

bis marTvis komitetis Seqmnam unda gaaadvilos evrokavSiris wevr sax-

elmwifoebsa da evrogaerTianebis komisias Soris TanamSromloba. arse-

bobs SemoTavazebebic, romelTa mizania gamartivdes arsebuli kanon-

mdebloba.

1.6. mevenaxeoba-meRvineobis seqtoris ganviTareba

evropis ekonomikaSi meRvineobis produqcias mniSvnelovani wona 

aqvs, gansakuTrebiT samxreTis, Rvinis tradiciuli kulturis mqone sax-

elmwifoebSi. 1993 wels evrokavSiris bazari 340 milion mcxovrebs da 

msoflio meRvineobis warmoebis 3/4-s aerTianebs. sami axlad miRebuli 

qveyana (fineTi, SvedeTi da avstria) ar warmoadgens arc soflis meur-

neobis msxvili mwarmoeblebs da arc  Rvinis msxvil momxmareblebs.

aqcenti keTdeba cnebaze `warmoeba_moxmareba~. am mizniT evrokav-

Sirma xeli Seuwyo venaxTa farTobebis Semcirebas, ramac gamoiwvia maTi 

restruqturizacia da Semdeg mosavlianobis zrda. naWarbis savaldeb-

ulo distilaciam aamaRla produqciis xarisxi. magram, ar unda dagvavi-

wydes, rom arsebobs meRvineobis seqtoris aqtivobis Semcirebis riski.

cxrili 15  Rvinis warmoebis da moxmarebis msoflio balansi (heqtolitri)

wlebi warmoeba moxmareba sxvaoba

1976-1980 ..............................326 046 000 285 746 000 40 300 000

1981-1985 ..............................333 552 000 280 718 000 52 834 000

1986-1990 ..............................303 976 000 239 889 000 64 087 000

1991-1995 ..............................261 985 000 223 057 000 38 928 000

1996..............................................270 531 000 219 812 000 50 719 000

1997..............................................261 459 000 219 948 000 41 511 000

1998..............................................258 776 000 223 787 000 34 989 000

OIV-s mixedviT.

evrokavSiris agraruli politikis mizani (mevenaxeoba-meRvineo-

bis seqtorisaTvis bazris stabilizacia da meRvineoba-mevenaxeobaSi 

dasaqmebuli mosaxleobis cxovrebis donis uzrunvelyofa), SeiZleba 

iTqvas, rom miRweulia venaxebis farTobebis Semcirebisa da xarisxis 

amaRlebis politikiT. marTalia, dRes struqturuli siWarbe iSviaTia, 
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333Rvinis warmoeba safrangeTSi

mosavlianobis cvlilebebis gamo wlidan wlamde Warbwarmoebis riski 

SenarCunebulia da misi gadawyveta mxolod tradiciuli Carevis poli-

tikiT da mwarmoebeli qveynebis mier eqsportis SemcirebiTaa SesaZle-

beli. arsebuli viTarebis gaTvaliswinebiT 1994 wels gaCnda evrogaer-

Tianebis saerTo bazris organizaciis mevenaxeoba-meRvineobis seqtoris 

reformis aucilebloba da es sami ramaa umTavresi miznis misaRwevad :

_ ukeTesi wonasworoba miwodebasa da moTxovnilebas Soris ;

_ bazris gafarToeba ;

_ xangrZlivad konkurentunariani seqtoris Camoyalibeba da Senar-

Cuneba.

Seiqmna kompleqsuri kanoni, romelic mravalgzis Seicvala da sadac 

ar iyo gaTvaliswinebuli regionaluri mravalferovneba.

amis Semdeg, 1999 wels miRebuli iqna axali kanoni, romlis mizani 

iyo gaeumjobesebina bazarze miwodebis konkurentunarianoba mokle da 

saSualo vadiT (10 wliT). misi mTavari punqtebia :

_ meRvineoba-mevenaxeobis potencialis marTva ;

_ bazrebis meqanizmi ;

_ mwarmoebelTa da profesiuli organizaciebis roli ;

_ Rvinis damuSavebisaTvis daSvebuli operaciebis CamonaTvali da 

misi zRvrebi ;

_ produqciis maxasiaTeblebis, aRniSvnebis, dasaxelebebisa da 

gaformebis xelaxali gansazRvra ;

_ damatebiTi wesebi `gansakuTrebul zonaSi warmoebuli maRalx-

arisxovani Rvinoebis~ warmoebisa da kontrolisaTvis ;

_ danarCen qveynebTan savaWro urTierTobebis pirobebi ;

_ zogadi, gardamavali da saboloo debulebebi.

safrangeTi ar ewinaaRmdegeba axali kanoniT gaTvaliswinebul 

moTxovnebs, Tumca am wreSi momuSave profesionalebi mas arasakmarisad 

miiCneven mravali TvalsazrisiT.

meRvineoba-mevenaxeobis seqtori franguli soflis meurneobis 

umniSvnelovanesi dargia. 

es dargi saWiroebs dacvas, radgan imyofeba sakmaod mkacr pirobebSi, 

rogoricaa :

_ alkoholizmis winaaRmdeg mimarTuli kampania ;

_ axali mwarmoebeli qveynebis Zlieri konkurencia ;

_ sxva xelis SemSleli pirobebi.

Onivins-is mixedviT, imisaTvis rom konkurentunariani darCes, kompa-

nia :

_ unda Sevides anda gafarTovdes iseT bazrebze, sadac mzardi 

moTxovnilebaa ;

_ SeinarCunos poziciebi qveynebSi, sadac moTxovnileba stabi-

luria ;

_ gazardos komercializacia evrokavSiris qveynebSi, sadac sakmaod 

didi moTxovnilebis bazaria ;

_ moargos sakuTari nawarmi bazris moTxovnebs.

aucilebelia, mkafiod iyos gansazRvruli sawarmos strategia 

bazarze, risTvisac saWiroa :

• potenciuri momxmareblis Seswavla :
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_ asaki, socialuri fena, tradiciebi ;

_ gemovneba, finansuri saSualebebi... ;

• momxmareblis informireba :

_ produqciis Sesaxeb ;

_ produqciis moxmarebis Sesaxeb ;

• mimarTva momxmarebels :

_ etiketis, SefuTvis saSualebiT ;

_ reklamis saSualebiT ;

_ gamorCeulobiT : marka, xarisxis niSani ;

• momxmareblis motivirebis mizniT : 

_ mravalferovani gamis ;

_ praqtikuli SefuTvis ;

_ originaluri WurWlis... SeTavazeba ;

• klientis dakmayofileba.

am miznis misaRwevad arsebobs ori sruliad gansxvavebuli principi : 

produqciis Tvisebebi moergos momxmareblis moTxovnebs an, piriqiT, 

`aRizardos~ momxmarebeli. yvela SemTxvevaSi aucilebelia Zlieri 

sadistribucio qselis qona da imis gaTvaliswineba, rom momxmareblis 

Sexedulebebi Seicvala, rogorc produqciis arCevanis, aseve yidvis 

adgilis TvalsazrisiTac.

dRes myidveli or kategoriad SeiZleba gaiyos :

_ regularuli myidveli, romelic yoveldRe yidulobs erTsa da 

imave Rvinos, magram gansakuTrebuli sufrisaTvis ufro prestiJul 

Rvinos eZebs.

_ SemTxveviTi momxmarebeli, romelic Rvinos sadResaswaulod yidu-

lobs da, rogorc wesi, ar Cqarobs Rvinis arCevisas.

1980 wels INRA-m da Onivins-ma Caatares gamokiTxva, romelsac yovel 5 

weliwadSi erTxel imeoreben. am gamokiTxvis mixedviT gamoikveTa frang 

mosaxleobaSi Rvinis moxmarebis cvlileba. 1995 wlisaTvis yoveli 4 

ojaxidan erTi yoveldRe svams Rvinos sadilze, maSin roca 1980 wels 

ase iqceoda yoveli meore ojaxi.

frangi mosaxleobis 40 % kviraSi 1-4-jer svams Rvinos. SemTxveviTi 

momxmareblis mier moxmarebuli Rvinis raodenobam gadaaWarba regu-

laruli momxmareblis mier moxmarebuls. frangi momxmarebeli ufro 

metad aris informirebuli, metad mcodnea, magram metad momTxovnic. 

igi upiratesobas aniWebs maRalxarisxovan Rvinos, mxaris Rvinoebsa da 

jiSur Rvinoebs. izrdeba cqriala Rvinis moxmarebac.

aramomxmarebelTa raodenoba klebulobs, rasac xsnian bazarze mra-

valferovani maRalxarisxovani Rvinis arsebobiT, Rvinoebis gemovnuri 

Tvisebebis gaZlierebiTa da aseve, eqimTa erTi nawilis gavleniT, rom-

lebic amtkiceben, rom Rvinis yoveldRiuri, magram zomieri moxmareba 

amcirebs zogierTi daavadebis risks (ix. Tavi 9).

mevenaxeoba-meRvineobis seqtoris warmomadgenlebi gulistkiviliT 

aRniSnaven, rom axalgazrda Taoba iTvalwunebs Rvinos, xolo qalebi 

mcire raodenobiT, da umravles SemTxvevaSi iaffasian, saxarjo Rvinos 

yiduloben.
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2. safrangeTis mevenaxeobis zonebi

cxrili 16  Rvinis warmoeba safrangeTis sxvadasxva mxareSi (heqtolitri)

warmoebis
regioni

1998 wlis mosavali

TeTri
wiTeli da

vardisferi
sul TeTri

wiTeli da

vardisferi
mTlianad

burgundia 869 131 1 957 443 2 826 574 856 286 1 914 659 2 770 945

bordo 906 803 5 745 193 6 651 996 956 276 5 792 674 6 751 950

samxreT_dasavleTi 409 507 1 216 273 1 625 780 390 644 1 151 497 1 542 141

centraluri_
dasavleTi

1 488 066 1 110 192 2 598 258 1 398 035 1 085 832 2 483 867

3 667 595 142 285 3 809 880 2 955 680 137 200 3 092 950

samxreT_
aRmosavleTi

494 120 6 644 777 7 138 897 482 290 6 204 644 6 686 934

bunebrivad 
tkbili Rvino

301 872 104 969 406 841 366 818 125 697 492 515

liqioruli Rvino 45 391 39 240 84 631 52 909 36 653 89 562

sul 8 182 485 16 960 372 25 142 857 7 461 938 16 448 926 23 910 864

sabaJo da arapirdapiri gadasaxadebis generaluri sammarTvelos mixedviT

aRmosavleTi, 
centr._aRmosavleTi

1997 wlis mosavali

TeTri
wiTeli da

vardisferi
sul

2.1. bordo

bordos Rvino iwarmoeba mxolod Jirondis departamentSi, sadac 

msoflioSi yvelaze didi maRalxarisxovani raodenobiT venaxia. venaxi 

ufro xSirad sasaxleebis, e. w. `Satoebis31~ garSemoa ganlagebuli, 

romelic Rvinos Tavis saxels aZlevs.

bordos wiTeli, vardisferi Tu TeTri Rvinoebi atarebs :

_ adgilwarmoSobis regionalur dasaxelebebs : ZiriTadad bordo, 

bordo superiori ; bordos cqriala da bordo vardisferi ;

_ adgilwarmoSobis adgilobriv dasaxelebebs. zogierT amgvar adg-

ilwarmoSobis dasaxelebas SeiZleba daematos dasaxeleba `bordo~.

2.1.1. klasifikacia

teritoriebis mravalferovnebis mixedviT bordos Rvino 5 ZiriTa-

dad ojaxad iyofa :

_ medokisa da gravis wiTeli Rvino ;

_ liburnis wiTeli Rvino ;

_ bordosa da kotis wiTeli Rvino ;

_ tkbili da naxevrad tkbili TeTri Rvino ;

_ TeTri mSrali Rvino.

► medoki da gravi
am regionis venaxi ganlagebulia garonis marcxena sanapiroze, gravi-

dan langonis samxreTamde. es Zlier saZvelo, daxvewili da nazi Rvinoebi 

atarebs adgilobriv dasaxelebebs : medoki, ot-medoki da gravi, agreTve 

soflebis dasaxelebebs : sent-estefi, poilaki, sen-Julieni, listraki, 

mulisi da margo, pesak-leoniani.

31 Châteaux –Satos pirdapiri Targmania cixesimagre (mTargmneli)
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bleie

burJe

fronsaki

laland de pomeroli

neaki

pomeroli

sent-fua-bordo

entr-de-meri

kot-de-kastioni

o-medoki

medoki

bordo

gravi

soterni

barsaki

seroni

sen-krua-diu-moni

grav de veiri

bordo sen makeri

lupiaki

premier kot bordo 
da kadilaki

sent-emilioni

poiaki

sen-Julieni

listraki

bordo

kinsaki

barsaki

soterni
langoni

lupiaki

sent-emilioni

burgi

blai

veiri

sent_fua-la-grandi

neaki

margo

arkaSoni

fronsaki

sent-estefi

naxati 43  bordo

► liburnis wiTeli Rvino
dordonis marjvena sanapiroze liburnis midamoebSi ganlagebul 

venaxebSi iwarmoeba umaRlesi xarisxis Rvinoebi. esenia : pomeroli, 

laland de pomeroli, sent-emilion grand kriu, sent-emiloni da misi 

Tanamgzavrebi : puisegen sent-emiloni, sen-JorJ-sent-emilioni, montan-

sent-emilioni, lusak-sent-emiloni da Semdgom, neakis dasawyisSi, fron-

saki, kanon-fronsaki, romelsac aseve kot-kanon-fronsaks uwodeben.

► bordosa da kotis wiTeli Rvino
am jgufSi Sedis adgilwarmoSobis regionaluri dasaxelebebi _ bordo, 

bordo superieri, bordo roze, bordo klereti da bordo klereti 

cqriala. esenia departamentis Rvinoebi, romlebic akmayofilebs INAO-s 

moTxovnebs. maT gverdiT gvxvdeba adgilobrivi dasaxelebebi :

_ garonis marjvena sanapiroze : medokis gaswvriv : blei, kot de blei, 

premier kot de blei, kot de burgi ; gravis gaswvriv : premier kot de 

bordo ;
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_ dordonis gaswvriv, marcxena sanapiro : grav de veiri ; Semdeg mar-

jvena sanpiroze kot de franki, kot de gastioni da isev marcxena sana-

piroze, sent-fua-bordo.

► TeTri tkbili da naxevrad tkbili Rvinoebi
am jgufSi erTiandeba :

_ tkbili Rvinoebi, romlebic miiReba Botrytis cinerea-s mier gadam-

wifebuli yurZnidan, SerCeviTi rTvliT. es venaxebi mdebareobs gansa-

kuTrebul mikroklimatSi. aseTebia : gravis SuagulSi seroni da soter-

nisa da barzakis zonebi da garonis marjvena sanapiroze lupiaki, sent 

krua diu moni, kadilaki da bordo-kot de franki ;

_ naxevrad tkbili Rvinoebi SeiZleba atarebdes regionalur dasaxe-

lebebs, aseve adgilobriv dasaxelebebs, rogorebicaa bordo superieri, 

aseve, garonis marcxena sanapiroze : grav superieri ; xolo marjvena 

sanapiroze : premier kot de bordo, kot de bordo-sent-makeri, bordo-

ot-benoJi, sent-fua-bordo.

► TeTri mSrali Rvinoebi
esenia cnobili adgilwarmoSobis dasaxelebis Rvinoebi, rogoricaa 

gravi, pesak-leonani, Semdeg marjvena sanapiroze : kot de blei, premier 

kot de blei, kot de burgi ; garonisa da dordonis Soris : entr-de-

meri, ot-benoJi da grav de veiri da bolos, adgilwarmoSobis region-

aluri dasaxelebia bordo da bordo cqriala.

2.1.2. klasificirebuli `kriu”-ebi

1855 wels, parizis universalur gamofenaze wardgenili Rvinoebi 

daxarisxda 5 kategoriad anu `kriu~-d. daxarisxeba moxda soternis, 

medokis da gravis Rvinoebze. soternisaTvis SeirCa erTi `pirveli umaR-

lesi kriu~ (premier cru supérieur)  _ Sato ikemi. aseve pirveli da meore 

klasificirebuli kriuebi.

medokis Rvinis klasificireba ufro rTulad moxda. 1932 wels moxda 

damatebiTi klasifikacia, romlis mixedviTac gamovlinda sam katego-

riad daxarisxebuli `kriu burJua~. 1964 wels safrangeTis soflis 

meurneobis saministrom daamtkica medokis Rvinis klasifikacia, anu 

`medokis klasificirebuli kriu~ da `medoki kriu burJua~. 1973 wels 

sabolood daxarisxda medokis Rvinoebi da sabolood miviReT : `1855 

wels klasificirebuli `kriu~-ebi, `kriu burJua~ da `kriu artizanebi~, 

romlebic Seesabameba mcire mwarmoeblebs. paralelurad, 1954 wels 

sent-emilionma gadawyvita sam kategoriad daexarisxebina TavianTi 

Rvinoebi : sent-emilioni klasificirebuli `pirveli grand kriu A da 

B” da `sent-emiloni grand kriu klase~. klasificireba meordeba yovel 

10 weliwadSi erTxel. ukanasknelad igi 1996 wels Catarda.

1959 wels ganxorcielda gravis wiTeli da TeTri Rvinoebis kla-

sificireba. aq ar arsebobs ierarqia. dRes gravis RvinoebSi gvxvdeba 

`gravis klasificirebuli kriu~-ebi da `1855 wels klasificirebuli 

pirveli grand kriu~-ebi.

bordos wiTeli Rvino ZiriTadad Savi merlos, kaberne frankis, kaberne 

sovinionis yurZnisgan mxaddeba. masSi agreTve Sedis liburnSi malbeki (e. 

w. koti), xolo medokis mxareSi _ peti verdo da karmeneri. TeTri Rvino 

CHAPTER_11.indd   337CHAPTER_11.indd   337 4/16/2004   11:52:00 AM4/16/2004   11:52:00 AM



338 enologia

iwarmoeba semilionis, sovinionis da zogjer muskadelis yurZnisgan. xan-

daxan ki TeTri merlos, uni blanis da kolombaris jiSis yurZnisgan.

Rvinis dayeneba tradiciebis gaTvaliswinebiT xorcieldeba wiTeli 

yurZnis maceracia klertgaclil yurZnze da grZeldeba xangrZlivad. 

zogierTi Rvino tradiciulad isev muxis kasrSi Rvindeba, xolo saZ-

velo Rvinoebis umravlesoba muxis kasrebSi vargdeba.

bordos regionSi iwarmoeba aseve `reglamentirebuli dasaxelebis 

arayic~.

2.2. samxreT-dasavleTis, tuluzisa da pireneis 

Rvinoebi

2.2.1. samxreT-dasavleTis Rvino

Jirondis maxloblad, samxreTiT arsebobs mevenaxeobis zona, sadac 

iwarmoeba kad-is Rvinoebi :

_ kot de diura, wiTeli, vardisferi, TeTri mSrali da TeTri nax-

evrad tkbili ;

_ biuze, wiTeli da vardisferi ;

_ berJerakis wiTeli da vardisferi Rvino ; kot de berJerakis 

wiTeli da TeTri Rvino ; TeTri mSrali : berJeraki mSrali, sosiniaki ; 

naxevrad tkbili TeTri : rozeti, kot berJeraki naxevrad tkbili, sos-

iniaki, da bolos, peSarmanis wiTeli Rvino ;

_ montravelis TeTri Rvino ; kot de montravelis da ot–montrav-

elis wiTeli Rvino ;

_ kot diu marmandes TeTri da wiTeli Rvino ;

_ marsiakis Rvino ;

_ monbazilakis liqioruli Rvino.

2.2.2. tuluzasa da pireneis Rvino

madiran paSerenk diu vik bili

Juransoni

po

gani tarbi

madirani

Juransoni

   

kordi

kastelno de monmirai

lizl-sur-tarni
gaiaki

naxati 44  Juransoni, gaiaki
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2.2.2.1 kaoris Rvino (lotis xeoba)

zogierTi meRvine  amtkicebs, rom aqauri Rvino bevrad ufro Zvelia, 

vidre bordos Rvino. filoqseris Semotevam aqauri venaxi sagrZnoblad 

Seamcira. iwarmoeba wiTeli, maRaltaniniani, Zlieri da savse Rvinoebi. 

Rvinoebi merlos, tanatis da kotis (malbekis) jiSis yurZnisgan iwar-

moeba. es ukanaskneli jiSi am regionSi yvelaze gavrcelebulia da aq 

oqseruas saxels atarebs.

2.2.2.2. gaiakis Rvino (tarnis xeoba)

esenia kad-s Rvinoebi : gaiaki TeTri, vardisferi da wiTeli, xandaxan 

cqriala. gaiaki premier kot da gaiakis TeTri tkbili Rvino. TeTri da 

vardisferi cqriala gaiaki miiReba an gaiakis meTodiT, anu koncentri-

rebuli tkbilis damatebis gareSe, an tradiciuli (boTluri) meTodiT.

TeTri Rvino iwarmoeba nazi xilis surnelis mqone mozakis jiSisagan 

da agreTve bordos jiSebisagan : semiloni, sovinioni, muskadeli da ori 

adgilobrivi jiSisagan, ondekisa da len de lelisagan.

wiTeli da vardisferi Rvino iwarmoeba merlosa da kabernes, gamesa 

da siras, agreTve negret-fer-sarvadus jiSis yurZnisagan.

 

2.2.2.3. frontones Rvinoebi

tuluzas axlos mdebareobs kot de frontones, kot de frontone-

frontonis da kot de frontone-vilodrikis venaxebi. aq iwarmoeba 

kad wiTeli Rvino. ZiriTadi jiSia negreti (50–70 %). sxva jiSebidan 

vxvdebiT merils (aq mas bordouls uwodeben), kots, kaberne franks, kab-

erne sovinions, TeTr rbilobian Sav games da fer-servadus.

aRsaniSnavia isic, rom am adgilebTan axlos iwarmoeba lavildius 

`umaRlesi xarisxis~ TeTri, wiTeli da vardisferi Rvinoebi, odnav 

moSorebiT ki kot de bruluas Rvinoebi.

2.2.2.4. Juransoni

Juransonis venaxebi mcire nakveTebadaa mimofantuli mdinare posa 

da oloronis xeobebs Soris mdebare borcvebze. Juransonis Rvinoebis 

tipurobas ganapirobebs sami adgilobrivi vazis jiSi : nazi da daxvewil-

aromatiani gro-manseni, peti-manseni da sxeuliani da mdidari _ kurbiu. 

es jiSebi aucileblad unda warmoadgendes Rvinis 85 %-s. sxva jiSebidan 

gamoiyeneba kamarale da loze.

aq iwarmoeba Rvinoebi : Juransoni mSrali, Juransoni naxevrad tkbili 

an Juransoni liqioruli `samefo tradicia~, romelic gadamwifebuli 

yurZnisagan miiReba.

2.2.2.5. madirani _ paSerenk diu vik-bili 

madirani da paSerenki vik-bili Jersis, atlantikis pirineebisa da 

ot pirineebis departamentebis sazRvarze mdebareobs da misi venaxebi 

samive departaments ekuTvnis. kad wiTeli Rvino madiranisTvis damaxas-

iaTebelia Zlieri tanini da Jolos aromatebi. mis SemadgenlobaSi Sedis 

ZiriTadad tanatis, SedarebiT naklebad ki kaberne sovinionis, kaberne 

frankis (uwodeben buSi-s), pinenkis (uwodeben fer-s) jiSis yurZeni.

paSeranki vik-bili kad TeTri mSrali an tkbili Rvinoa. misTvis dam-
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axasiaTebelia e. w. `Tofis kaJis~ suni. miiReba semilionis, sovinionis, 

kurbius, mansenis da rufiatis jiSis yurZnisagan.

2.2.2.6. irulegis Rvinoebi

es aris patara raioni, romelic mdebareobs sent-etien de begoris 

garSemo. TeTri Rvino miiReba kurbius da mansenis ; wiTeli da vardis-

feri ki tanatis (50 %-ze meti), kaberne frankisa da kaberne sovinionis 

yurZnisgan.

2.2.2.7. bearnis Rvino

esenia kad-s Rvinoebi : TeTri miiReba rufiatis jiSis yurZnis-

gan, xolo wiTeli da ufro vardisferi _ tanatisa da kabernes jiSis 

yurZnisgan.

2.2.2.8. danarCeni Rvinoebi

safrangeTis samxreT-dasavleTSi, iwarmoeba `umaRlesi xarisxis~ 

Rvinoebi, lavilediu da kot brulua (zemoT naxsenebi) ; landsa da 

JersSi _ tursani da kot de sent-monti ; aveironSi _ estengi, antreigi, 

feli, kot de milo ; xolo lotis xeobaSi _ koto diu kersi.

2.3. kot diu roni

mevenaxeobis es regioni gadaWimulia mdinare ronis sanapiroze, avinion-

idan vienamde 220 km-ze. regioni sainteresoa niadagisa da mikroklimatis 

mravalferovnebiT. ganasxvaveben ronis samxreT da CrdiloeT mxareebs. 

aqaur Rvinoebs ewodebaT kot diu roni, kot diu ron vilaJi romelTagan 

zogierTs SeiZleba daematos warmoSobis soflis an `kriu~-s dasaxeleba.

2.3.1. samxreT kot diu roni

aq vazis mravali saxeobaa warmodgenili. wiTlebidan _ grenaSi, senso, 

sira, murvedri, tere nuari, kunuazi, muskardini... TeTrebidan klereti, 

pikpuli, burbulenki, marsani....

► ronis marcxena sanapiro
aq gvxvdeba cnobili dasaxelebis Rvinoebi :

_ Satonef diu papis. aq iwarmoeba maRali reputaciis mqone Rvinoebi, 

romlebic specialur boTlebSi isxmeba. Satonef diu papi kargad Zvel-

deba (mravali wlis ganmavlobaSi). maTi umravlesoba wiTelia, magram 

arsebobs mcire raodenobiT TeTri Satonef diu papic ;

_ Jigonda saZvelo Rvinoa. wiTelic da vardisferic ZiriTadad gre-

naSis jiSis yurZnisagan iwarmoeba ;

_ vakeira, ZiriTadad wiTeli ;

_ bunebrivad tkbili Rvinoebi rasto da bom de venizi. rasto TeTri, 

vardisferi, wiTeli Tu rancio grenaSisagan mzaddeba. bom de venizi 

TeTri Rvinoa da wvrilmarcvala muskatisagan aris damzadebuli ;

CamoTvlili adgilwarmoSobis dasaxelebebis gayolebaze gvxvdeba 

Semdegi venaxebi :

• kot de luberoni, kad TeTri, wiTeli da vardisferi ;

• koto de trikasteni, TeTri, wiTeli da vardisferi ;

• kot diu vantu, kad wiTelic, magram ZiriTadad vardisferi ;
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• diua, sadac iwarmoeba ori cqriala kad-is Rvino da ori kad 

wynari :

_ kleret de di TeTri kad Rvino. arsebobs wynari an cqriala. cqri-

ala kleret de di iwarmoeba Zveleburi meTodiT wvrilmarcvala mus-

katisa da, xandaxan, TeTri kleretisagan (0-25 %). cqriala kleret de di 

dabalalkoholiania (7-9 moc %) ;

_ kreman (cqriala) de di mzaddeba tradiciuli, boTluri meTodiT 

mxolod TeTri kleretis jiSis yurZnisagan ;

_ koto de di, TeTri mSrali kad Rvino kleretis yurZnisgan 

miiReba ;

_ Satilon an diuas Rvinoebi. am raionis jiSebi gansxvavebulia. gvx-

vdeba game (minimum 75%), sira da pino nuari wiTlebisTvis da Sardone 

da aligote TeTrebisaTvis ;

_ koto de pierveri, TeTri, wiTeli da vardisferi.

► ronis marjvena sanapiro
mdinare ronis marjvena sanapiros qviSian niadagze ganTavsebulia 

adgilwarmoSobis dasaxelebebis venaxebi :

_ tavelis cnobili vardisferi Rvino ;

_ liraki TeTri, wiTeli, magram ZiriTadad vardisferi ;

_ da bolos, SedarebiT maRla, kot de vivare Tavisi kad wiTeli, 

TeTri da vardisferi RvinoebiT.

2.3.2. CrdiloeT kot diu roni

vazis jiSebi am regionSi ar aris mravalferovani. wiTeli jiSebi-

dan umTavresad sira gvxvdeba, zogierTi dasaxelebis SemTxvevaSi TeTr 

jiS vioniesTan erTad. vionie warmoadgens marjvena sanapiros ZiriTad 

TeTr yurZens. marcxena sanapiroze ki TeTrebidan gvxvdeba marsani da 

xandaxan rusani, iSviaTi adgilobrivi vazis jiSebi.

marcxena sanapiroze gvxvdeba raionebi : wiTeli kot-roti (gaSenebu-

lia or mezoblad myof borcvze) ; TeTri cnobili Sato grie da kon-

driu. ufro vrcel adgilebs ikavebs : sen-Jozefi, TeTri da wiTeli ; 

korna, wiTeli da sen-pere, wynari an cqriala.

marjvena sanapiroze terasebadaa ganlagebuli ermitaJisa da kroz-

ermitaJis venaxebi. aq iwarmoeba SesaniSnavi TeTri da wiTeli Rvinoebi. 

zogjer ki, Tu klimaturi pirobebi amis saSualebas iZleva, xdeba dakre-

fili yurZnis Calaze 60 dRis ganmavlobaSi gadamwifeba da miiReba e. w. 

Calis Rvino _ ermitaJi.

2.4. burgundia

burgundiis venaxi sam raionad iyofa :

_ kot-d’oris venaxi saxelganTqmuli RvinoebiT ;

_ CrdiloeT burgundiis venaxebi : Sabli, oqserua da tonerua ;

_ samxreT burgundiis venaxebi : Salone, makone, boJole.
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turnoni

sen-Jozefi

sen-pere

sen-Jozefi

kot roti

kornasi

sen-pere

kondrio

kondriu

Sato grie

vieni

valensia

taveli

koto diu vantu

montelimari

rasto

oranJi
bom-de-venizi

bom-de-venizi

Jigonda

Satonef diu papi

kot diu roni

liraki

taveli

kleret de di

koto diu luberoni

ermitaJi

kroz ermitaJi

koto diu trikasteni

korna

kroz ermitaJi

avinioni

Satonef diu papi
liraki

Jigonda

naxati 45  kot diu roni
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diJonioqseri Sabli

nui sen JorJi

Salon sur saoni

turnusi

boJole

makone

ot kot de nui

kot Salonezi

ot kot de boni

kot de nui

kot de boni

Sabli

koto de  l’oqserua

makoni

vilefranS-sur-saoni

brui

kot de brui

morgoni

flori

loSi

solutri

puili

la roS vinoz

montani

luni

Jivri

merkure

ruli

Sani

pulini-monraSe
merso

pomari

aloqs-kortoni

ladua-serini

vuJo

more-sen-deni

Jevre-Samberteni

marsane

mili

fiqsini

boni

Sitri

sen-bris-le-vino

kulanJ-la-vinezi

toneri

naxati 46.  burgundia
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2.4.1. kot-d’oris venaxi

TviT departaments saxeli kot-d’ori venaxebis Semodgomaze oqros-

feri Sefervidan  warmodgeba (kot-d’or _ oqros mxare). kot-d’oris 

venaxebi gadaWimulia 60 km-ze, diJonidan santenemde. niadagebi sakmaod 

mravlferovania. gaSenebuli jiSebia pino nuari wiTeli da Sardone 

TeTri RvinisaTvis.

aq gvxvdeba regionaluri adgilwarmoSobis dasaxelebebi kot de boni, 

kot de nui-vilaJ da kot de bon-vilaJ. amasTanave, zogierT adgilas mas 

emateba soflis, an metic, nakveTis saxelic. am adgilwarmoSobis dasax-

elebebs SeiZleba daematos aRniSvna `premier kriu~ an `grand kriu~ Tu 

venaxi gaSenebulia gansakuTrebul mikroklimatur nakveTebze.

adgilobrivi adgilwarmoSobis dasaxelebebia :

• kot de nuis zonaSi :

_ marsane (ZiriTadad wiTeli, aseve TeTri da vardisferi Rvinoebi) ;

_ fiqsini (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ Jevre-Samberteni (wiTeli Rvinoebi) ;

_ more-sent-deni (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ Sambol-musini (wiTeli Rvinoebi) ;

_ vuJo (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ vosn-romane (wiTeli Rvinoebi) ;

_ nui-sen-JorJi (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ kot de nui-vilaJi (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

• kot de bonis zonaSi :

_ ladua (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ aloqs-kortoni (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ pernan – verJelesi (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ savini-le-boni (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ Sore-le-boni (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ boni (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ pomari (wiTeli Rvinoebi) ;

_ volne (wiTeli Rvinoebi) ;

_ monteli (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ oqse-duresi (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ sen-romeni (TeTri da wiTeli) ;

_ merso (ZiriTadad TeTri, aseve wiTeli Rvinoebi) ;

_ pulini-monraSe (ZiriTadad TeTri, aseve wiTeli Rvinoebi) ;

_ Sasan-monraSe (TeTri da wiTeli) ;

_ sent-obeni (TeTri da wiTeli) ;

_ santene (ZiriTadad wiTeli, aseve TeTri Rvinoebi) ;

_ maranJi (ZiriTadad wiTeli, aseve TeTri Rvinoebi)

_ kot de boni (TeTri da wiTeli) ;

_ kot bon-vilaJi (wiTeli Rvinoebi).

maRal ferdobebze ganTavsebuli venaxebi atarebes regionalur 
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adgilwarmoSobis dasaxelebebs : ot-kot de nui, ot-kot de boni (ot _ 

maRali). aquri Rvinoebi SeiZleba atarebdes saerTo adgilwarmoSobis 

dasaxelebebs, rogorebicaa : burgundiuli wiTeli da TeTri ; burgun-

diuli TeTri aligote, romlis dasaxelebac vazis jiS aligotesagan 

momdinareobs ; burgundiuli wiTeli `pas tu greni~, romelSic erTi 

mesamedi pino Savia, danarCeni ki game da sxva jiSebi ; burgundiuli 

vardisferi ; burgundiuli klereti ; burgundiuli cqriala da burgun-

diuli krementi.

2.4.2. CrdiloeT burgundia

es aris ionis mevenaxeobis regioni, romelic parizis auzis samxreTiT 

mdebareobs.

2.4.2.1. Sabli

am regionSi iwarmoeba msoflioSi cnobili Sardones TeTri Rvino. 

Sabli SeiZleba axalgazrdac dailios, magram daZvelebuli kidev ukeTe-

sia. Sablis Rvinoebi atarebes Semdeg dasaxelebebs : Sabli grand kriu, 

Sabli premier kriu, peti Sabli da Sabli.

2.4.2.2. oqseris regioni (oqserua)

oqseris mevenaxeobis zona Sedgeba patar-patara venaxebisagan, sadac 

iwarmoeba burgundiuli kad Rvinoebi :

_ Juanis vardisferi (ruxi) Rvinoebi ;

_ iransis wiTeli Rvino. damzadebulia pino Savisagan, romelsac Sei-

Zleba Seerios adgilobrivi jiSi cezari da romelic tipurobas sZens 

aqaur Rvinoebs ;

_ wiTeli Rvino `kulanJ-la-vinez~. iwarmoeba oqseris samxreTiT 

imave jiSis yurZnisgan ;

_ sovinionis Rvinoebi, sen-bri...

2.4.2.3. toneris regioni (tonerua)

toneris regionSi 80 ha-ze iwarmoeba Rvino burgundia-epinei. 

CrdiloeT burgundiaSi SeiZleba damzaddes burgundia ordineri ; 

axalgazrda wiTeli da vardisferi pino Savis, cezarisa da tresos 

jiSebisagan ; da TeTri Rvinoebi pino TeTris, Sardones, aligotes, mel-

onisa da sasis jiSis yurZnisgan.

2.4.3. samxreT burgundia

esenia Salonis, makonis da boJoles mxareebi.

2.4.3.1. kot Salonezi 

Sanidan merkuremde gvxvdeba 4 adgilobrivi dasaxelebis Rvino : 

rulis, merkures da Jivris wiTeli da TeTri Rvino da montanis TeTri 

Rvino. wiTeli jiSebidan ZiriTadi pino Savia, TeTrebidan _ Sardone da 

pino TeTri. am regionSi iwarmoeba burgundiuli wiTeli da TeTri, kot 

Salonezi da adgilobrivi adgilwarmoSobis dasaxelebis mqone Rvino 

buzeron aligote, aligotes jiSis yurZnidan.
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2.4.3.2. makone

makonis mxareSi iwarmoeba :

_ Sardones cnobili `grand kriu~-ebi : puili-fuise, puili-loSe, 

puili-venzeli, vire-klese da sent-vereni ;

_ pino TeTrisa da Sardones TeTri Rvino : makon-vilaJi, makoni da 

makon superieri ;

_ pino Savis, game Savisa da pino gris wiTeli da vardisferi Rvino : 

makoni da makon superieri ;

_ agreTve burgundiuli krementi (cqriala).

2.4.3.3. boJole

arsebobs boJole, boJole superieri, boJole-vilaJis dasaxelebis 

Rvinoebi.

o-boJoleSi (zemo boJole) iwarmoeba boJole-vilaJi TeTri, wiTeli 

da vardisferi, aseve 10 cnobili kriu, gamei nuarisagan : sen-amuri, 

Juliena, Sena, mulen a van, flori, morgoni, Sirubli, kot de bruili 

da bruili, renie. maT SeuZliaT ataron dasaxeleba boJoles kriu.

ufro samxreTiT gaSenebulia boJole primeris venaxebi. boJole 

primeri games jiSis yurZnisagan mzaddeba tradiciuli, boJoles meTo-

diT. lionis Crdilo-dasavleTiT da samxreT-dasavleTiT mdebareobs 

kad Rvinoebi kot de forezi da koto diu lione. wiTeli da vardis-

feri Rvinoebi game Savisagan mzaddeba, xolo TeTrebi pino TeTris, Sar-

donesa da aligotesagan.

burgundiis mxareSi iwarmoeba sxva adgilwarmoSobis dasaxelebis 

Rvinoebic. esenia burgundiuli krementi (cqriala) TeTri da vardis-

feri ; burgundiuli ordinaruli ; primeri TeTri, wiTeli da vardis-

feri ; aseve kanoniT daculi dasaxelebebi : burgundiuli WaWis arayi da 

burgundiuli Rvinis arayi.

2.5. val de luaris regioni (luaras xeoba)

val de luarSi yvela tipis Rvino gvxvdeba : wiTeli, vardisferi da 

TeTri ; wynari da cqriala ; mSrali, naxevrad tkbili, tkbili da liqi-

oruli. am regionSi gaSenebulia adgilobrivi vazis jiSebi, Tumca gvx-

vdeba bordouli da burgundiuli jiSebic. wiTeli jiSebia : grolo, 

pino Savi, pino d’onisi, game, koti, kaberne sovinioni, kaberne franki... ; 

TeTrebidan : TeTri Senini, Sasela, meslie, sovinioni, muskadeti, gro 

planti...

2.5.1. anJusa da somuris Rvino

aq cnobili TeTri Rvinoebi ZiriTadad adgilobrivi jiSis yurZ-

nis Seninisagan mzaddeba, xolo wiTlebi _ kabernes, pino d’onisisa da 

zogjer games yurZnisgan.

Seninis yurZnisagan mzaddeba Semdegi Rvinoebi :

_ liqioruli Rvino Botrytis cinerea-s moqmedebiT gadamwifebuli 

yurZnisgan koto leionis, anJu-koto de la luaris, kar de Somi, koto 

l’obansis raionebSi, aseve bonezos da savenieris raionebSi (mSrali an 

naxevrad mSrali Rvino) ;

_ tkbili Rvinoebi koto somuris raionSi ;
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_ SuSxuna, cqriala da mSrali Rvinoebi somurisa da anJus regional-

uri adgilwarmoSobis dasaxelebiT.

wiTeli Rvinoebidan gvxvdeba :

_ somuri ;

_ somur Sampini ;

_ anJu ;

_ anJu-game ;

_ anJu-vilaJi.

vardisferi Rvinoebidan :

_ somuris cqriala ;

_ anJus vardisferi ;

_ anJus vardisferi cqriala ;

_ luaris vardisferi ;

_ anJus kaberne.

2.5.2. turenis Rvino

turenis Rvinoebia :

_ tureni TeTri, wiTeli Tu vardisferi, wynari da cqriala Rvino ; 

cqriala Rvinoebidan turen-aze TeTri da wiTeli, turen-ambuazi da 

turen-meslandi wiTeli da vardisferi, turen nobl (keTilSobili) Jue ;

_ wiTeli, kabernes yurZnis Rvino Sinoni, burgei da sen-nikola de 

burgei. arsebobs TeTri Sinonic Seninis jiSis yurZnisagan.

_ vuvre da mon-lui mzaddeba Seninis jiSisagan. SeiZleba iyos wynari, 

cqriala, mSrali an naxevrad mSrali.

2.5.3. nantis mxaris Rvino

  nantis Rvinoebi mzaddeba muskadetis yurZnisagan da atarebs am 

jiSis saxels. luaris samxreTiT : muskade, muskade de sevri da meni. 

luaris CrdiloeTiT : muskade koto de la luari ; kot grandlies mus-

kadeti. es Rvinoebi kargad itans leqze daZvelebas.

2.5.4. kot de luaris venaxebis raionebi

luaris mxareSi bevri patara regionia, sadac  iwarmoeba kad Rvinoebi. 

esenia :

_ sanseri, ganTqmuli sovinionis TeTri RviniT. aqve xdeba wiTeli da 

vardisferi Rvinis dayeneba pino Savis yurZnisagan ;

_ puili sur luari, Saselasas jiSis yurZnisgan ;

_ puili fiume, sovinionis jiSis yurZnisgan, romelsac aq blan fumes 

uwodeben ;

_ menetu-saloni da ruili sovinionisagan, TeTri, pino Savisagan _ 

wiTeli ;

_ koto diu luari ; TeTri Senenisagan TeTri, xolo kabernesagan _ 

wiTeli ;

_ koto vendomua ;

_ kinsi TeTri sovinionis jiSisgan ;

_ koto Jienua TeTri, wiTeli da vardisferi ;

_ kot ruanezi wiTeli games yurZnisgan ;

_ Jasnieri, TeTri Seninis yurZnisgan ;
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_ Severni TeTri, wiTeli da vardisferi ;

_ luaris cqriala.

am regionSi awarmoeben agreTve `umaRlesi xarisxis~ Rvinoebs :

_ koto d’ansenis wiTeli, vardisferi da TeTri Rvinoebi, aucile-

blad unda atarebdes im vazis saxels, romliTac mzaddeba igi. kaberne, 

game wiTeli RvinoebisaTvis, luaris pino an malvuazi TeTr Rvinoebi-

saTvis ;

_ nantis mxaris Rvino gro plantis dasaxeleba vazis saxelwodebidan 

modis. masze aRiniSneba mosavlis weli. kargad Zveldeba leqze ;

_ fief vendeni ;

_ kot d’overni ;

_ sen-purseni ;

_ o-puatu ;

_ valense ;

_ Satomeiani ;

_ orleanis Rvinoebi ;

_ tuarses Rvinoebi ;

aqve iwarmoeba mxaris Rvinoebi da reglamentirebuli saxelwodebebis 

mqone Rvinisa da WaWis arayi.

2.6. Sampani

Sampanuri ukve saukuneebia rac saxelganTqmuli da Zvirfasi Rvinoa.

Sampanis venaxebi gaSenebulia carcian niadagebze. am raionSi 250 mik-

rozonaa ganawilebuli sxvadasxva zonaSi :

_ reimsis mTaze, buzisa da verzenes irgvliv ;

_ marnis xeobaSi, dizis, kumieris, Sation-sur-marnis irgvliv ;

_ kot de blani, avizis da kramantis irgvliv ;

_ obi, bar-sur-senisa da bar-sur-obis irgvliv ;

_ esni, Sato-tieris irgvliv.

Sampanis jiSebia pino Savi da pino menie, xolo TeTri _ Sardone.

rodesac, Sampani mxolod Sardones yurZnisgan mzaddeba, mas SeiZleba 

ewodos `blan de blani~ (TeTris TeTri).

arsebobs vardisferi Sampanuric, romelic vardisfrad daRvineb-

uli wiTeli yurZnisgan an Sampanis TeTri da wiTeli Rvinis kupaJiT 

miiReba.

Sampanuris etiketkze ar aris warwera `kad~, radgan misi avtoriteti 

dazustebas ar saWiroebs.

etiketze aRniSnulia mxolod eqspeditoris dasaxeleba an marka, 

romelsac SeiZleba daerTos yurZnis moyvanis adgilis, soflis an nakve-

Tis dasaxeleba. Sampanis mxaris soflebi daxarisxebulia 80-dan 100%-

mde. `grand kriu~ iwarmoeba 100 %-iT klasificirebuli soflebidan. 

`premier (pirveli) kriu~ ki _  90–100 %-s Soris klasificirebulidan. 

xSirad Sampanuri Rvino sxvadasxva mosavlis kupaJirebiT iwarmoeba, 

amitom mosavlis wlis datana etiketze ar aris aucilebeli. Tumca, gan-

sakuTrebulad karg wlebSi igi gancalkevebiT mzaddeba, vargdeba sami 

wlis ganmavlobaSi da mosavlis weli etiketzec aRiniSneba.

saeqspedicio liqioris damatebis Semdeg Saqris Semcvelobis mixed-

viT ganasxvaveben sxvadasxva Sampanurs :
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_ bunebrivi bruti, maqsimum 3 grami litrze ;

_ eqstra bruti, maqsimum 6 grami litrze ;

_ bruti, 15 gram litrze naklebi ;

_ eqstra mSrali 12-dan 20 gram litramde ;

_ mSrali, 18-dan 35 gram litramde ;

_ naxevrad mSrali, 35-dan 50 gram litramde ;

_ tkbili 50 grami litris zeviT ;

SampanSi kad wynar Rvinoebsac amzadeben. esenia : riceis vardisferi 

da koto Sampenua TeTri, wiTeli da vardisferi. aseve amzadeben daculi 

dasaxelebis mqone marnis Rvinis arays da Sampanis WaWis arays.

Sation-sur-marni

avizi

vertu

verzene

reimsi

eperne

naxati 48  Sampani

2.7. elzasi

es regioni gadaWimulia voJis qedis kalTebze 100 km sigrZeze. 

elzasSi umTavresad jiSuri Rvino mzaddeba, anu isini yurZnis jiSis 

saxels atarebs. elzasur TeTr Rvinoebs ewodeba rislingi, gevurc-

stramineri, pino gri, muskati, silvaneri, Sasela anu gutedeli, pino 

blani (TeTri) anu klevene. aseve edelcvikeri, Tu igi erTi an am oTxi 

ukanaskneli jiSisagan an erT-erTi maTganisagan mzaddeba.

1974 wlamde elzasis Rvinos SeeZlo etarebina warmoSobis soflis 

saxeli. 1977 wlamde elzasuri RvinisTvis SeiZleboda elzas grand 

krius wodeba. 1994 wels aRiarebuli iqna adgilwarmoSobis dasaxeleba 

`elzas grand kriu~, romelsac aucileblad mohyveba adgilwarmoSo-

bis saxeli. gaformebaze aRniSnuli unda iyos vazis jiSis dasaxeleba 

da mosavlis weli. 1983 wlidan moyolebuli saxelwodeba grand krius 

tareba mxolod dadgenil da gansazRvrul raionebSi moweuli rislin-

gis, gevurcstramineris, pino grisa da muskatis yurZnisagan miRebul 
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Rvinoebs aqvT. aseTi raioni 1992 wels 50-mde iyo. Sesabamis SemTxvevebSi 

elzasur Rvinos SeiZleba mieniWos aRniSvnebi vandanJ tardif (gviani 

rTveli) an seleksion gren nobl (narCevi keTilSobili marcvlebi).

muluza

tani

gebvileri

mansteri

rikeviri

ribovile

turkaimi

egiSaimi

kolmari

selesta

bari

oberne

sent-odili

marlenaimi

molSaimi

strasburgi

naxati 49   elzasi 
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am regionSi aseve iwarmoeba elzasuri wiTeli da vardisferi Rvino 

pino Savisagan, kot tuli da elzasuri cqriala TeTri an vardisferi. 

aseve elzasuri gevurcstramineris WaWis arayi, kot de tulis saz-

RvrebSi moyvanili yurZnisagan _ lorenis WaWis arayi, reglamentire-

buli dasaxelebis mqone mozelis Rvino.

elzasuri Rvino isxmeba specialur renis tipis boTlebSi.

elzasSi mzaddeba aseve `umaRlesi xarisxis~ mozelis Rvino.

2.8. xmelTaSua zRvis sanapiroebi

mevenaxeobis es vrceli regioni dRes mravalferovan Rvinoebs 

gvTavazobs. misi restruqturizaciis Semdeg, tradiciuli vazis 

jiSebisaken mibrunebam (grenaSi, murvedri, sira...) da axali jiSebis 

Semotanam (merlo, kaberne...) SezRuda aq arsebuli jiSebi karini-

ani, ufro metad aramoni. aq iwarmoeba sufris Rvinoebi da mxaris 

Rvinoebis mravalferovan gama : jiSuri da asamblaJis Rvinoebi, gan-

sakuTrebul raionebSi moyvanili Rvinoebi, gansazRvruli meTodebiT 

warmoebuli Rvinoebi... aq gvxvdeba wiTeli, TeTri, vardisferi, gri 

(ruxi), gri de gri ; mSrali, naxevrad mSrali Tu tkbili Rvino ; wynari 

Tu cqriala.

yvelaze mniSvnelovani raionebia langedoki, rusioni da provansi.

2.8.1. langedoki

aq iwarmoeba ZiriTadad wiTeli, aseve TeTri da vardisferi, gri 

(ruxi), gri de gri ; mSrali, naxevrad mSrali Tu tkbili ; wynari da cqri-

ala Rvinoebi :

_ minervuas Rvinoebi : kad minervua, minervua la livinieri mzaddeba 

karinianis, Savi grenaSisa da sensos yurZnisgan, agreTve sen-Jan-miner-

vuas muskatisgan ;

_ kot kabardi da kot de l’orbieli, wiTeli da vardisferi kad 

Rvinoebi ;

_ kad fitu wiTels ayeneben Savi teretis, malvuazis, makabeos, mus-

katisa da pikpulis jiSis yurZnisgan. igi aucileblad unda davargdes 

kasrebSi.

_ koto de langedoki SeiZleba iyos kad wiTeli da vardisferi 

Semdeg raionebSi : sen-saturneni, pik sen-lu, katurzi, mon-peiru, kabri-

eri, meJaneli, sen-drezeri, sen-kristoli, sen JorJ d’orki, verargi, la 

klapi... aseve TeTri, Semdeg raionebSi : koto langedoki, koto lange-

dok de la klapi, koto langedok pikpul de pine ;

_ foJer kad wiTeli da vardisferi ;

_ sen-Seniani kad wiTeli da vardisferi ;

_ kostier de nimi kad TeTri, wiTeli da vardisferi ;

_ kleretis Rvinoebi :

kleret de langedoki 11 sofelSi SeiZleba iyos warmoebuli, TeTri 

mSrali, naxevradmSrali, naxevrad tkbili da belgardis klereti.

_ kad korbieri, umTavresad wiTeli modis narbonasa da karkasons 

Soris mdebare dablobsa da ferdobebze. igi iwarmoeba rogorc adgi-

lobrivi, aseve Semotanili jiSebisagan : merlo, sira, murvedri ;

_ kad limu TeTri mzaddeba mozakis, Senenisa da Sardonesagan ;
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_ muskatis yurZnis bunebrivad tkbili Rvino :

sen-Jan-minervuas muskati ;

lunelis muskati ;

mirevalis muskati ;

frontinianis muskati.

_ cqriala Rvinoebi :

limus cqriala Zveleburi meTodiT mzaddeba mozakis jiSis yurZnis-

gan ;

limus cqriala _ tradiciuli meTodiT, Seicavs minimum 90 % mozakis 

yurZens ;

limus cqriala (krementi) _ tradiciuli meTodiT, minimum 70 % moza-

kis yurZniT ;

am or ukanasknel RvinoSi mozakTan erTad Sedis Senenisa da Sardones 

jiSis yurZeni.

am regionSi iwarmoeba agreTve erTi `umaRlesi xarisxis~ wiTeli an 

vardisferi Rvino saxelwodebiT kot maleperi.

2.8.2. rusioni

kot de rusioni kad TeTri Rvino, iwarmoeba makabeos yurZnisa-

gan, xolo vardisferi da wiTeli Rvino _ mravali jiSis yurZnisagan, 

romelTagan kariniani yvelaze metadaa warmodgenili. zogierTi Rvino 

karbonuli maceraciis meTodiT yendeba. 25 sofels SeuZlia awarmoos 

kot de rusioni wiTeli-vilaJi, romelTagan 4 atarebs am soflis saxel-

wodebas : kot de rusion-vilaJ karameni, kot de rusion-vilaJ latur 

de fransi, kot de rusion-vilaJ leskerdi, kot de rusion-vilaJ 

totaveli.

aqauri bunebrivad tkbili Rvino arsebobs TeTric da wiTelic. igi 

miiReba keTilSobili jiSebisagan : grenaSi, makabeo, malvuazi, muskat 

frontiniani da muskat aleqsandriisagan. es Rvinoebia : baniulsi, 

baniuls rancio, baniuls grand kriu, baniuls grand kriu rancio, 

mori, mori rancio, rivezalti, grand rusioni, grand rusion rancio, 

rivezalt rancio da muska de rivezalti.

koliuris Rvino vardisferi da wiTeli mSrali TiTqmis mxolod gre-

naSis yurZnisgan mzaddeba.

2.8.3. provansi

provansSi vxvdebiT mcire raodenobis, magram Rvinis mravalferovan 

gamas :

_ bandolis, beletis, kasisis Rvinoebi zRvis piras ;

_ paletis Rvino umciresi mikrozonidan, qalaq eqsis maxloblad ;

_ koto d’eqs-an-provansi da koto varua, bo-de-provansi ;

_ kad Rvino kot de provansi iwarmoeba varis, buS-diu-ronis da 

alp-maritimis departamentebSi. vardisferi Rvino miiReba xanmokle 

maceraciis meTodiT grenaSis, siras, murvedris, kaberne sovinionis, 

sensos, karinianis da a. S.  jiSis yurZnisgan. TeTri Rvino ki semilio-

nis, kleretis da vermentinos anu e. w. rolis jiSis yurZnisgan mzad-

deba.
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355Rvinis warmoeba safrangeTSi

2.9. Jurasa da savuas Rvinoebi

2.9.1. Juras Rvino 

esenia TeTri, wiTeli, vardisferi, cqriala da gansakuTrebuli Calis 

da yviTeli Rvinoebi.

Calis Rvino (vin de Paille) miiReba pulsardis, Sardones, pino blanis, 

trusos da savanianis TeTri saukeTeso yurZnisagan. xdeba yurZnis gad-

amwifeba, sul mcire ori Tvis ganmavlobaSi cxavze an akidoze. alko-

holuri duRili ramdenime Tvis ganmavlobaSi mimdinareobs. Rvinis sami 

wliT daZvelebis Semdeg, igi isxmeba specialur boTlebSi. Calis Rvino 

kargad Zveldeba da mas miirTmeven Zalian daZvelebuls.

yviTeli Rvino (vin jaune) gviani rTvelis savinianis jiSis yurZnisagan 

mzaddeba. duRili nela mimdinareobs, Rvino ixsneba leqidan da rCeba 

kasrSi 6 weliwadze metxans, Sevsebis gareSe. naklul kasrSi myofi Rvino 

zedapirze ikeTebs safuvris motivtive apks, romelic mas gadaJangvis-

agan icavs. mza Rvino isxmeba 620 mililitrian boTlebSi. moculoba, 

romelic Seesabameba axalgazrda yviTeli Rvinis 1 litrs (1 litrisagan 

davargebis Semdeg rCeba 620 ml).

gvxvdeba Semdegi dasaelebebis Juras Rvinos :

_ arbua, arbua pupieni, cqriala arbua ;

_ kot diu Jura, cqriala kot diu Jura ;

am dasaxelebebs atarebs yvela tipis Rvino : yviTeli Rvino, Calis 

Rvino, pulsardis, trusosa da pino nuaris wiTeli ; savanianis an Sar-

dones TeTri, cqriala Rvinoebi ;

_ etuali, TeTri wynari an cqriala, yviTeli da Calis Rvinoebi ;

_ Sato-Saloni saxelganTqmuli yviTeli Rvino.

am regionSi iwarmoeba bunebrivad tkbili Rvino makven diu Jura, 

Juras cqriala da franS-kontes WaWis arayi.

2.9.2. savuas Rvinoebi

savuas venaxebi evropaSi yvelaze did simaRlezea gaSenebuli. aq iwar-

moeba cnobili TeTri Rvinoebi :

_ krepi, romlis venaxebic mimofantulia lemanis tbis sanapiroze. es 

TeTri Rvino vardisferi an mwvane Saselas jiSisagan miiReba ;

_ seiseli, romlis venaxebic mdinare ronis orive sanapirozea gan-

Tavsebuli. arsebobs seiseli wynari, rusetis jiSis yurZnisgan da cqri-

ala, romelSic ruseti 1/10 proporciiTaa. danarCeni jiSebia moleti, 

bublani (anu fendani an Sasela). seiseli cqriala mzaddeba boTluri 

meTodiT.

regionaluri adgilwarmoSobis dasaxelebis mqone Rvinoebi, savuas 

Rvino da savuas ruseti iwarmoeba safrangeTis alpebis ferdobebze, 

savuas, ot-savuas, agreTve enis da izeris  departamentSi. zogierTi 

maTgani atarebs dasaxelebebs, savuas Rvino _ abimi, apremoni, arbeni, 

eizi, Sotani, Sineni, Sinen berJeroni, kriueti, JonJio, mariniani, mareni, 

montmeliani, ripai, sen-Jan de la porti, sen-Jan diu priere. savuas 

ruseti _ franJi, maresteli, monterminodi, montu.

es raioni mdidaria vazis jiSebiT. aq gvxvdeba wiTlebidan : game, mon-
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dezi, pino da aseve adgilobrivi jiSebi : persani, Juberteni, servaneni... 

TeTrebidan : altesi (rusetis Rvino), aseve Sardone, Jakeri, malvuazi, 

Sasela da rusani (berJeroni).

aq iwarmoeba cqriala Rvino savuas cqriala da savua-eizes cqriala.

savuas regionSi iwarmoeba aseve `umaRlesi xarisxis~ Rvino buJe, 

buJes ruseti wiTeli, vardisferi da TeTri. wynar Rvinoebs SeiZleba 

dasaxelebaSi sxva saxelic daematos.

2.10. korsikis Rvino

korsikaze ramdenime kontrolirebadi adgilwarmoSobis dasaxelebis 

Rvino gvxvdeba :

_ adgilobrivi dasaxelebis mqone : ajaCo, patrimonio ;

_ regionaluri dasaxelebebis mqone : kalvi, koto diu kap korsi, 

porto veqsio, figari da sarteni, romelTa umravlesoba wiTelia, 

magram aseve vardisferi da TeTri ; am dasaxelebebs yovelTvis sdevs 

Tan warwera korsikis wiTeli, TeTri an vardisferi Rvino ;

_ regionaluri dasaxelebebis mqone Rvinoebi ZiriTadad, kunZulis 

aRmosavleT ferdobebze da mis siRrmeSi, pontelecias garSemo iwar-

moeba. TeTri Rvinoebi vermentinosagan (korsikis malvuazi) mzaddeba, 

mSralia da Zalian aromatuli. mas SeiZleba Seerios uni blani (rosola 

bianka) da xandaxan kardiverti.

wiTeli da vardisferi Rvinoebi ZiriTadad sami jiSis vazisgan 

miiReba :

_ vermentino ;

_ nieluCio _ romelic zemo korsikaSi Zlieri Seferilobis, taniniT 

mdidar Rvinos iZleva. es Rvino kargad Zveldeba da sunelebis, xilisa 

da yvavilebis tonebs iZens.

_ siakarelo _ samxreT korsikasa da balaneSi iZleva Ria feris, naz, 

elegantur Rvinos wiwakis, yavisa da tyis yvavilebis surneliT.

xandaxan am jiSebTan erTad gamoiyeneba jiSi barbarosa an samxreT-

uli jiSebi sira, senso, grenaSi, kariniani.

korsikaze, kunZulis aRmosavleT nawilSi tradiciuli an samxreT-

uli jiSebisagan iwarmoeba sufris Rvino, da mxaris Rvino saxelwodebiT 

l’il de bote (silamazis kunZuli) ; da bolos, kap korsikaSi wvrilmar-

cvala muskatisagan mzaddeba bunebrivad tkbili Rvino, saxelwodebiT 

muskat kap korsi.
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patrimonio

kalvi

ponteleCia

ajaCo
vilanova

figari

porto veCiosarteni

aleria

vaskavato

bastia

kot de Jura

arbua
pupieni

polini

Sato-Saloni
vernua

lon-lo-sonie

etuali

Sato-Salon

arbua

etuali

savuas Rvino

duveni

krepi

eizi

Jeneva

anesi
seiseli

eqs-le-beni

Sineni

krueti

arbeniabimi

Samberi
apremoni

grenobli
krepi

seiseli

savuas ruseti

naxati 51  Jura, savua da korsika
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3. aryis warmoeba

3.1. adgilwarmoSobis dasaxelebis kontrolebadi 

aryebi

ot-armaniaki

tenarezi

bas-armaniaki

er-sur-aduri

neraki

vilnev-de-marsani

aJani

oSi

floransi

grand Sampani

borderi

petit Sampani

bua ordineri

fin bua

bon bua

laroSeli

segonzaki

barbezie

Satonefi

sen-Jan-d’anJeli
tone

Saranti

roSfori

senti

Jonsaki

angulemi

sent-olei

koniaki

naxati 52  armaniaki, koniaki

3.1.1. koniaki

koniakis raioni ramdenime mikrozonad iyofa. zonis centrSi mde-

bare grand Sampanis, petit Sampanisa da borderis raionebSi iwarmoeba 
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koniakebi, romlebic nela vargdeba da ramdenime aTwleulis ganmav-

lobaSi SeiZleba daZveldes.

grand da petit Sampanis asamblaJs fin-Sampani ewodeba. igi aranakleb 

50 % grand Sampans unda Seicavdes. grand fin-Sampani Seesabameba 100 % 

grand Sampans.

fin buasa da bon buas raionebi gars ekvris zemodxsenebul raionebs. 

raioni bua ordineri ki mdebareobs am raionebis gagrZelebaze, mdinare 

Jirondis mimarTulebiT.

koniaki Rvinis arayia. sakoniake Rvino miiReba ZiriTadad sent-emil-

ion de Sarantis (uni blani), kolombardis, fol blanSis (semiloni, 

Juransoni da montili) da zogierTi sxva jiSis yurZnisagan, romelTa 

moculobac 10 %-s ar unda aRematebodes.

koniakis misaRebad, Rvino ixdeba perioduli moqmedebis koniakis 

(Sarantis tipis) saxdelebSi (alambiki). gamoxda ormagia, ris Semdegac 

sakoniake spirti Zveldeba limuzinis muxis WurWelSi, sadac ixveweba, 

iZens sinazes, fersa da aromats.

axladgamoxdili koniakis asaki 00 welia. Semdeg yoveli wlis 1 

aprils igi erT wels imatebs anu xdeba 0, Semdeg ki 1, 2, 3 da a. S. wlis. 

misi gayidva daSvebulia aranakleb erTi wlis asakidan. es axalgazrda 

koniakia. ori wlis daZvelebis koniakma SeiZleba ataros 1, 2 an 3 var-

skvlavi an niSani VS ; sami wlis konakma _ cognac superieur (umaRlesi 

koniaki) ; oTxi wlisam _ dasaxeleba VSO, VSOP an rezerva (very old, 
very superior old pale, reserve) ; xuTi wlis daZvelebisam _ VVO an VVSO, 

VVSOP ; xolo 6 wlisam _ dasaxelebebi XO (extra old), napoleoni an vie-
ille reserve (old reserve).

3.1.2. armaniaki

armaniakis raioni sam zonad iyofa : bas-armaniaki, ozis irgvliv ; 

tenarezi, kondomis irgvliv ; ot-armaniaki, oSis irgvliv.

armaniaki safrangeTis yvelaze Zveli arayia. igi miiReba fol blanSis 

an Jonis, 22 A bakos (fol blanS noa), sen-emilionis, kolombaris, aseve 

mozakis, blanketisa da kleretis jiSis yurZnisagan miRebuli Rvinis 

gamoxdiT. 

armaniakuri alambiki (saxdeli) uwyveti moqmedebisaa. gasacxele-

bli qvabi ormag an sammagkedliania da ara aqvs reqtifikatori. ram-

denime welia, rac daSvebulia koniakis (Sarantis tipis) alambikis 

gamoyeneba.

axalgamoxdili armaniaki Zveldeba adgilobrivi an limuzinis muxis 

kasrebSi. erTi wlis daZvelebisas igi SeiZleba gaiyidos armaniakis sax-

eliT. momdevno wlidan mas SeiZleba daematos sami raionidan erT-erTis 

dasaxeleba. 2 wlis armaniakma SeiZleba ataros 3 varskvlavi ; 4 wlisam _ 

VSOP ; 5 wlisam _ dasaxeleba eqstra an asaks gareSe (hors d’âge). arma-

niakze SeiZleba aRniSnuli iyos mosavlis weli. Tu asamblaJSi Sedis 

sxvadasxva mosavlis spirtebi, aRiniSneba yvelaze axlgazrda spirtis 

mosavlis weli.

koniakisa da armaniakis zonebSi iwarmoeba liqioruli Rvinoebi32 sax-

elwodebebiT pino de Saranti (koniakSi) da flok de gaskoni (armaniakSi). 

aseve mxaris Rvinoebi da, maT Soris, gaskonis mxaris Rvino.
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3.2. adgilwarmoSobis dasaxelebis 

reglamentirebuli aryebi

safrangeTis sxvadasxva regioni awarmoebs :

• Semdegi adgilwarmoSobis Rvinisa da WaWis aryebs :

  akiteni ;

  burgundia ;

  kot de la luari ;

  buJe ;

  franS-konte ;

  savua ;

  langedoki ;

  kot diu roni ;

  provansi ;

  centr-est ;

• Rvinis arayebs :

  marni ;

  foJeri ;

  Sampanis arayi ;

• WaWis aryebs :

  Sampani ;

  elzasis gevurcstramineri ;

  loreni ;

  savua ;

  overni ;
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