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   dasavleT saqarTvelos agrosamrewvelo seqtoris myari 

sanedleulo bazis uzrunvelsayofad aucilebelia adgilobrivi 

niadagobriv-klimaturi pirobebisadmi misadagebuli tradiciuli 

da aratradiciuli sasoflo-sameurneo kulturebis gamovlena 

da gavrceleba. maTi Canacvleba umeteswilad amortizirebul 

ararentabelur plantaciebSi, romlebzec dReisaTvis 

gaSenebulia erTwliani da mravalwliani subtropikuli 

kulturebi da sxva mcenareebi. 

    am mxriv erT-erT mniSvnelovan rentabelur da perspeqtiul 

kulturad unda CaiTvalos stevia (Stevia rebaudiana bertoni) es 

kultura saqarTvelosaTvis aratradiciulia. misi 

introducireba me-20 saukunis 80-ian wlebSi moxda. pirveli 

nergebi q. soxumSi (Cais, subtropikul kulturaTa da Cais 

mrewvelobis samecniero-kvleviTi institutis filiali-valerian 

gvasalia) Semoitanes ukrainidan Saqris Warxlis samecniero-

kvleviTi institutidan (q. kievi).  Semdgom mcenare gavrcelda 

daba CaqvSi (imave institutis filiali), daba anaseulSi (saTao 

instituti), baTumis botanikur baRSi da sxva. pirveli plantacia 

gaSenda lanCxuTis raionis sofel RrmaReleSi (karlo 

sarjvelaZe). farTo samecniero samuSaoebi gaimarTa mcenaris 

introducirebis, movla-moyvanis, gadamuSavebis da sxva 

teqnologiebis SesamuSaveblad. samuSaoebs koordinirebas 

uwevdnen e.m.d vaxtang jayeli, s/mm.d., saqarTvelos soflis 

meurneobis mecnierebaTa akademiis wevri valerian canava, b.m.k. 

natalia canava. pirveli kvlevebi Caatares  s/mm.d. zaur 

gabriCiZem, t.m.k. givi sarjvelaZem, s/m.m.k.-ebma vaxtang kutubiZem, 

badri goZiaSvilma, marta Cebotarevam b.m.k. liana sarjvelaZem, 
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t.m.k. levan xarebavam, b.m.k. oTar da galina TavarTqilaZeebma da 

sxvebma.   

  1999 Qq. baTumSi saswavlo seminariT – “rogor iwereba proeqti 

grantis mosapoveblad” Camovida saqarTvelos mTavrobisa da 

msoflio bankis erToblivi proeqtis “sasoflo-sameurneo 

kvlevebi, swavleba-demonstrireba” warmomadgenloba samdivnos 

xelmZRvanelis e.m.d., saqarTvelos soflis meurneobis 

mecnierebaTa akademiis wevris revaz asaTianis xelmZRvanelobiT. 

idea gagveSenebina pirveli samrewvelo plantacia xobis raionis 

sofel patara foTSi (daSrobiT uzrunvelyofili niadagebi) maT 

mier mowonebuli da dafinansebuli iqna (proeqtis xelmZRvaneli 

t.m.d. saqarTvelos s/m mecnierebaTa akademiis wevr-kor. guram 

papuniZe). 2001 wels gaSenebuli iyo 2,5 ha plantacia. proeqtis 

dafinansebam saSualeba mogvca migveRo stevias samrewvelo 

mosavali, romelic gadamuSavda produqciad. kvlevebis Sedegebi 

gamoqveynda akademiur JurnalebSi (maT Soris sazRvargareT), 

gamoica ramdenime aTeuli statia, normatiul-teqnikuri 

dokumentacia da sxva.  

   naSromis avtorebi Cais, subtropkul kulturaTa da Cais 

mrewvelobis samecniero-kvleviTi institutis aspiranturaSi 

swavlis periodidan (1987w.) CarTulebi arian kvlevebSi. 

winamdebare naSromic am kvlevebis garkveuli Sejamebaa.   
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S e s a v a l i 

    samuSaos aqtualoba: stevias  foToli  ZiriTadad  tkbili  

diterpenuri  glikozidebis Semcvelobis  gamo  moixmareba. am 

mcenaris foTolSi aseve mravladaa  sxva  biologiurad 

aqtiuri naerTebic.  samxreT  amerikidan  stevias  kulturis  

gadatanam  sxva  qveynebSi  misi  foTlis  SemcvelobaSi 

SeiZleba gamoiwvios garkveuli  cvlilebebi.  stevias  foTlisa  

da  misgan  miRebuli  preparatebis warmoeba patentebiTaa 

daculi da es preparatebi sakmaod  ZviradRirebulia. 

   samuSaos mizans Seadgenda saqarTveloSi  introducirebuli  

kulturis  stevias  terpenoiduri, fenoluri  da  sxva  

biologiurad aqtiuri naerTebis Seswavla,  maTi  gadamuSavebis  

teqnologiuri  reJimebis  dadgena  da amis  safuZvelze  kvebis  

mrewvelobaSi  am nedleulis  gamoyenebis  mecnieruli  

safuZvlebis  Seqmna. am miznis  gansaxorcieleblad  dasaxuli  

iqna Semdegi  amocanebi: 

- stevias  foTlis  diterpenuri  glikozidebis da fenoluri   

naerTebis   Seswavla; 

- stevias  foTlis  mineraluri  nivTierebebis,  vitaminebisa  

da  sxva  biologiurad   aqtiur  naerTTa  Seswavla; 

- stevias  foTlidan tkbili preparatebis  miRebis  

teqnologiuri  sqemis  damuSaveba; 

-stevias foTlis zrda – ganviTarebis dros  nivTierebaTa  

Tvisobrivi  da  raodenobrivi  cvlilebebis  Seswavla; 

- stevias  foTlis  tkbili   diterpenuri  glikozidebis  

gansazRvris  gamartivebuli   xerxis  SemuSaveba; 

     naSromis  mecnieruli  siaxles warmoadgens is, rom 

SesaZlebeli gaxda saqarTveloSi  introducirebuli  stevias  
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tkbili, diterpenoiduri  glikozidebis gamokvleva, maTi  

Tvisobrivi  da  raodenobrivi  Semcvelobis dadgena. 

damuSavebulia  tkbili  glikozidebis  gansazRvris  eqspres   

meTodi.  SemuSavebulia  stevias tkbili  eqstraqtis,  

koncentratis,  mSrali  eqstraqtis  da tkbili  

diterpenoiduri  glikozidebis  jamuri  preparatis  warmoebis  

teqnologiuri  sqemebi.  Seswavlilia stevias  foTlis  

fenoluri  naerTebi,  zogierTi  vitamini,  sxva  terpenoiduri  

naerTebi,  mineraluri  nivTierebani.   

    Seqmnilia  mecnieruli  safuZvlebi  stevias  foTlis  da  

misgan  miRebuli  preparatebis kvebis  mrewvelobaSi  

gamosayeneblad.      

  samuSaos  praqtikul  Rirebulebas warmoadgens  is,  rom   

saqarTveloSi introducirebuli stevias  kulturis gaSenebiT  

SesaZlebeli  xdeba    sasoflo - sameurneo  savargulebis  

ufro  efeqturad  gamoyeneba.  stevias  nedleulis  da  misgan  

miRebuli  produqtebis  qimiuri  Semadgenlobis  Seswavla  da   

misi  gadamuSavebis  dros  mimdinare  cvlilebebis  dadgena  

saSualebas  iZleva  miRebuli  nedleuli  ufro  efeqturad  

gamoviyenoT. mecnieruli  kvlevebis safuZvelze  Sedgenilia  

sameurneo  obieqtis  standartebi da teqnologiuri  

instruqciebi.  
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1. terpenoidebi, maTi biosinTezi 

     mcenareTa  gansacvifrebeli  unari  moaxdinon  gansxvavebuli  

bunebis  nivTierebaTa  biosinTezi. gansakuTrebiT mkafiod Cans 

bunebriv naerTTa jgufis terpenoidebis magaliTze. terpenoidebi, 

fenolebis  msgavsad bunebriv naerTTa erTerTi  mravalricxovani 

jgufia. 

  Cveulebriv  termins terpeni iyeneben im nivTierebebis mimarT, 

romlebic  SegviZlia  warmovidginoT rogorc izofrenuli (C5) 

fragmentis  mTel raodenobis  Semcveli  naerTebi. nivTiereba 

moixsenieba terpenad miuxedavad imisa Seicavs Tu ara sxva elements, 

magaliTad Jangbads (25). terpenoidebs miiCneven bosinTezis 

meoreul produqtebad, Tumca Warbobs azri imis Sesaxeb, rom isini  

„Cixuri―  jgufis naerTebia. 

  terpenebisa da terpenoidebis klasifikacia xdeba  C5  jgufis 

raodenobis mixedviT: hemiterpenebi – 5 naxSirbads Seicaven; 

monoterpenebi – C10, seskviterpenebi - C15, diterpenebi - C20, 

sesterpenebi - C25, triterpenebi - C30, tetraterpenebi - C40 da a.S. 

politerpenebi. 

  monoterpenebi da seskviterpenebi farTod arian gavrcelebuli 

umaRles mcenareebSi, mraval maTgans mZafri suni aqvs da aqroladi 

kompleqsis mniSvnelovani Semadgeneli naerTebi arian. 

    diterpenebi Tavis mxriv iyofa aciklur, monociklur, 

biciklur, triciklur, tetraciklur naerTebad. aRsaniSnavia 

erTi da igive ZiriTadi struqturiT, magram gansxvavebuli 

konfiguraciiT ori tetracikluri jgufis arseboba. saxeldobr, 

kaurenisa da ent-kaurenis jgufebi (nax.1.). am ukanasknelis 

warmoebulia stevioli.  stevioli  aglikonia  bunebriv  

naerTTa  erT-erTi  yvelaze  tkbili  warmomadgenlebisa,   
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acikluri : 

fitoli                                  

     

monocikluri: 

kamforeni 

 

bicikluri: 

agatis  mJava 

 

 

 

 

tricikluri 

 

 

 

 

tetracikluri 

  a. kaureni 

  b. ent-kaureni 

 

 

  stevioli 

 

 

nax.  № 1.  

zogierTi  tipiuri  diterpeni 
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  romlebic  mniSvnelovani  raodenobiT  grovdeba  samxreT  

amerikuli  warmoSobis mcenaris  stevias  (Stevia rebaudiana Bertoni) 

foTlebSi.  

farTo  gavrceleba  da  interesi  stevias  mimarT gamowvulia masSi 

intensiurad tkbili gemos mqone  naerTebis Semcvelobis gamo, 

romlebic ZiriTadad wyalSi xsnadi rva diterpenuri glikozidis: 

steviozidi, steviolbiozidi, dulkozidebi da rebaudiozidebis  

saxiTaa warmodgenili.  es naerTebi  50-400-jer tkbili arian vidre 

saqaroza. maTi  aglikoni  steviolia (13 –hidroqsi, ent – kavren-16, 

18-karbonmJava),  am  naerTTagan  raodenobrivad mniSvnelovania  

steviozidi   (13-0-  -D-glukopiranozil (1 – 2)-  -D-

glukopiranozil, 19- oqso -0-   -D glukopiranozil, ent–kauren -

16 ) da  rebaudiozidi A  (13-0-  -D-glukopiranozil - (1 – 2) –0-  - D - 

glukopiranozil (1-3)-0-   –D-glukopiranozil, 19- oqso -0-   -D 

glukopiranozil,  ent -kauren -16 ).    aglikonTan steviolTan  C13  

da  C19    mdgomareobaSi  mierTebulia  glukoza, pirvel SemTxvevaSi 

erTi, xolo meoreSi  ori  (soforoza) an  sami  molekula (nax. № 2.) 

(139;140;168;236;237). stevias  foTlis  tkbili  diterpenuri  

glikozidebis  struqturuli  formulebis  dadgena  jer  kidev  me -

20 saukunis  30 –ian  wlebSi  daiwyo  (85,86,87).  60 – iani  wlebisaTvis  

dadginda  maTi  struqtura,  stereoqimia  da  absolituri  

konfiguracia (103,108,109,198,199). SemuSavebulia  stevias  tkbili  

diterpenuri  glikozidebis kvlevis  meTodebi  (61,62,63,70). 

       steviozidis glikozidebis biosinTezi xdeba mevalonis mJavas 

gziT. es fundamentaluri marSrutia, romelic uzrunvelyofilia 

ori c5 standartuli  molekuliT izopentenil pirofosfatiTa 
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(ippf) da dimeTilalil pirofosfatiT (dmapf), romlebic 

aucilebelia yvela izofreniani komponentisaTvis (101. 

    steviozidis biosinTezi Tavdapirvelad Seswavlili iyo me-20 

saukunis 60-ian wlebSi, (73,135,234,235). am gamokvlevebiT dadginda, 

rom steviolis biosinTezi msgavsad giberinisa warimarTeba 

geranil geranil  pirofosfatidan (ggpf). ggpf gardaiqmneba ent-

kopalil pirofosfatad (kpf), kpf sinTetazas Tanaobisas (aseve 

iwodeba ent-kaurensinTetaza A) da Semdgom ent-kaurenad kpf 

sinTetazas Tanaobisas (aseve iwodeba ent-kaurenTetaza B). am 

produqtebis Semdgom daJangvas C19 mdgomareobaSi mivyavarT ent-

kaurenis mJavas warmoqmnamde. es procesi warimarTeba erT an 

ramdenimeP450  monooqsigenazas monawileobiT (137,138,169,271,280,298).  

biosinTezis gzebi am adgilidan giberinisa da steviolisaTvis 

gansxvavebulia. stevioli warmoebulia ent-kaurenonisa C13 

mdgomareobaSi hidroqsilirebis Sedegad. es fermenti ent-kaurenis 

mJavas  13-hidroqsilaza gamoyofili iyo stevias foTlebidan, 

Seswavlili da nawilobriv daxasiaTebuli (246;247).  natiuri 

fermenti saWiroebs nadf  H    da      O2  katalazisaTvis. 

    steviolze funqcionalur jgufebTan -karboqsiluri C19 da 

spirtuli C13  naxSirwylebis mierTeba xdeba. naxSirwylebis 

mierTeba da maTi xasiaTi gansazRvravs dRemde cnobili rva 

gansxvavebuli  glikozidis arsebobas. es glikozidebi gverdiT 

jaWvebad Seicaven glukozas, SesaZlebelia ramnozas arsebobac. 

glikozidebis  biosinTezebis Tanmimdevroba, jer kidev garkvevis 

stadiaSia. dReisaTvis glukozidtransferazas qmedebaa 

gamoxatuli (194;249;250). am fermentis sami warmomadgenlidan ori 

iyo gamoyofili da Seswavlili. es fermentebi axdenen steviozidis 
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C13 –mdgomareobaSi glukozirebas, fermenti glukoza-udf-

transferaziT, steviolmonozidis warmoqmniT. meore fermentis 

moqmedebas gacilebiT farTo speqtri aqvs.  

     miCneulia, rom diterpenebis biosinTezi mimdinareobs 

mcenareuli ujredis plastidebSi  (137;198). arsebobs mtkicebebi 

imis Sesaxeb, rom aRniSnuli steviolis biosinTezsac Seesabameba. 

es procesi lokalizebulia foTlis qloroplastebSi. stevias 

foTlis qloroplastebidan gamoikveTeba  ent-kaurenis mJavas 13-

hidroqsilazas aqtivobis maRali done, romelic gardaqmnis  ent-

kaurenis mJavas steviolad.  gamoyofili iqna agreTve 

qloroplastebidan (156) udf-glukozid transferaza, romelic 

gansxvavebiT aRniSnuli enzimebisagan steviolis glukozirebas 

axdens qloroplastis gareT. es procesi mimdinareobs vakuolSi, 

sadac xdeba biosinTezis produqtebis dagroveba. glikozidebis 

dagroveba ZiriTadad xdeba foTlebSi, sadac maTi Semcveloba 10-

dan 15 %-mdea mSral masaze gaangariSebiT.  

    amrigad, mcenare metabolizmis procesSi axdens rTul 

molekulaTa sinTezs. ra daniSnulebiT agrovebs mcenare 

diterpenolTa glikozidebs araa cnobili. SesaZlebelia, es 

naerTebi mcenares sWirdebodes, rogorc damcavi saSualeba 

balaxiT mkvebavi cxovelTagan an rogorc antimikrobuli agenti 

sfecifikuri balaxis mWameli mavneblebis da paTogenebis 

winaaRmdeg.                                                

    dReisTvis cnobil rva ZiriTad tkbil  diterpenoiduri 

glikozididan steviaSi gvxdeba mniSvnelovani raodenobiT mxolod 

ori - steviozidi da rebaudiozidi A. Seswavlilia maTi fizikuri 

da qimiuri Tvisebebi. steviozidi da rebaudiozidis gamZleobis 
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testireba moxda  sasmelebSi, gacxelebisas, naxSirorJangiT 

gazirebisas da  PH-is cvlilebisas (99;100). rebaudiozidi ganicdis 

daSlas mzis pirdapiri sxivis xangrZlivad moqmedebisas (98;99;159). 

iaponelTa mravalricxovani naSromebi mowmoben rom steviozidi  da  

rebaudiozidi  Zalze stabiluria.  

  

 

 

 

 

 

 

 

 

 

            

steviozidiR1  -D-glukopiranoza;  R2 -   -D-glukopiranozil-(1 – 2) – -D-

glukopiranoza.                                  

rebaudiozidi  A -  R1  -  -D-glukopiranoza ;   R2 -   -D-glukopiranozil-(1 – 2) 

–  -D-glukopiranozil (1-3)   –D-glukopiranoza. 

rebaudiozidi C -  R1  -  -D-glukopiranoza;  R2 -   -D-glukopiranozil-1–2)–

 -L-ramnopiranozil(1-3)  –D-glukopiranoza. 

dulkozidi   A - R1  -  -D-glukopiranoza;   R2 -   -D-glukopiranozil-  (1 – 2) –

 -L-ramnopiranoza. 

nax. № 1.1.2.  stevias  ZiriTadi   diterpenuri  glikozidebis  struqturuli  

formulebi. 
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    filipsma (224) moaxdina miRwevebis Sejameba da misi azriT 

steviozidi 110-279-jer, xolo rebaudiozidis A 150 – 320 – jer , 

rebaudiozidi C  40 - 60-jer, xolo dulkozidi 30-jer tkbilia 

vidre saqaroza.  am nivTierebebs  imdenad intensiuri  sitkbo  

gaaCniaT, rom  is  ,,simware―-Si  gadadis.  rebaudiozidi  naklebad 

„mware― gemos matarebelia, vidre steviozidi. produqtebs misi 

gamoyenebiT ufro sasiamovno gemo aqvs, vidre sxva  romelime 

glikozidis   gamoyenebisas. dadginda rom stevias tkbili 

diterpenul glikozidebs Tavad gaaCniaT damaxasiaTebeli gemo da 

es araa mcenaridan miRebuli eqstraqtis gausufTaveblobis Sedegi 

(111). preparatebis ,,simware― matulobs produqtSi maTi 

koncentratis zrdasTan erTad (242;246). steviozidi da 

rebaudiozidi sinergistebi arian, sxva sitkbos maRali xarisxis 

mqone  preparatebis mimarT, rogoricaa magaliTad aspartami, amitom 

maTi gamoyeneba kompoziciebSi Zalze mosaxerxebelia (243).     In vitro  

meTodebiT  SesaZlebeli  gaxda  glikozidebis  aglikonis   

steviolisagan  steviozidis  miReba  (71; 77; 79; 204; 301; 230). 

    steviozidis  hidroliziT  miiReba  soforoza (287),  romelic  

aglikonTan  C13  mdgomareobaSi dakavSirebuli  iyo  glikoziduri  

kavSiriT  (288; 294).   steviozidis  struqturuli  maxasiaTeblebis  

dadgena  sabolood  90 –iani  wlebisaTvis  dasrulda (283). 

  me -20  saukunis  80 –iani  wlebisaTvis  aRmoCenili  da  

Seswavlili  iyo  kidev  ori  diterpenuri  glikozidi  

rebaudiozidi A  da C (168)  da  sxva  tkbili  naerTebi (62).   
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2.   sitkbo da misi aRqma 

nivTierebis gemos aRqma rTuli ara sakmarisad Seswavlili 

procesia. is dakavSirebulia gemos gamomwvevi nivTierebis Sesabamis 

receptorebTan moqmedebaze. adamianis sensoruli sistema Sedgeba 

ramdenime tipis gemos receptorisagan. isini ganlagebulia enis 

sxvadasxva nawilSi da urTierTqmedeben sxvadasxva nivTierebaze, 

romelTac gaaCniaT oTxi gansxvavebuli gemo:   mlaSe,  mJave,  mware  

da  tkbili.  

dadgenilia, rom receptorebi romlebic reagireben tkbil 

gemoze imyofebian sokosmagvari formis wanazardebze, romelic 

ganlagebulia enis wina nawilze, maT gaaCniaT erTnairi agebuleba. 

garda sayrdeni ujredebisa, maTSi ganlagebulia receptorTa 

ujredebi, romelTac SeuZliaT reagireba gemoze. erT wanazardSi 

10-15 aseTi ujredia (88). 

receptorebis struqtura da Tvisebebi bolomde ar aris 

dadgenili. Tumca dadgenilia, rom receptorebis tkbil gemoze 

reaqciis safuZvels warmoadgens cila. ase magaliTad, msxvilfexa 

rqosani saqonlis enis qsovilebisagan gamoyofili iqna cila, 

romelic Sedis receptoris SemadgenlobaSi da Seswavlili iqna 

misi unari, warmoqnas kompleqsnaerTebi SaqrebTan (42). 

pirveli warmodgenebi nivTierebebis gemur Tvisebebze 

eyrdnoboda maT fiziko-qimiur xasiaTs. receptorTan adsorfciis 

dros xdeba receptoris zedapiruli membranis geometriis 

lokaluri cvlileba, rac iwvevs sitkbos SegrZnebas. am hipoTezis 

dasamtkiceblad saWiro gaxda didi dro. 

adamianis kvebaSi damatkbobeli nivTierebebis didi mniSvneloba, 

saxeldobr maTi moqmedeba jamrTelobaze xeli Seuwyo tkbili 
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gemos aRqmis meqanizmis intensiur Seswavlas. adre iTvleboda, rom 

Saqrebis tkbili gemo warmoadgens maT erT-erT umniSvnelovanes 

Tvisebas, SemdgomSi aRmoCnda, rom sxvadasxva Saqrebs sitkbos 

sxvadasxva efeqti gaaCnia.  iTvleboda, rom acikluri poliolebis 

tkbili gemo, romlebic Tavisi struqturiT SaqrebTan axlos arian, 

gamowveuli iyo maT molekulaSi Semavali hidroqsilis jgufebiT, 

magram es SemdgomSi Secdoma aRmoCnda.  

dadgenili iqna, rom nivTierebebi romlebic molekulaSi 

Seicaven hidroqsilis erTnair raodenobas, magaliTad: glukoza da 

galaqtoza aqvT sitkbos sxvadasxva xarisxi. aseve poliolebi, 

romelTac molekulaSi aqvT 5 hidroqsiliani (qsiliti) jgufi 

ufro maRali sitkbos efeqtiT xasiaTdebian vidre  6 

hidroqsilianebi (sorbiti).  

mas Semdeg, rac dadgenili iqna naxSirwylebis cikluri 

agebuleba cnobili gaxda, rom maTi izomerebis sitkbos xarisxSi 

gansxvaveba SeiZleba gamowveuli iyo hidroqsilis jgufebis 

sivrcul ganlagebad naxSirbadis erT-erT atomTan. ase magaliTad:  

α-D glukopiranoza - tkbilia, α-D galaqtopiranoza - naklebad 

tkbili,  α-D manopiranoza – tkbilia,  xolo β-D manopiranoza – 

mwarea. 

damatkbobeli nivTierebis gansxvavebuli Semadgenloba da 

struqtura didi xnis ganmavlobaSi arTulebda maTi receptorebTan 

moqmedebis saerTo momentebis dadgenas. mxolod 70-ian wlebSi 

Salenbergerma daadgina damatkbobeli nivTierebis molekulaSi 

specifikuri rgoli da SeimuSava hipoTeza, romlis mixedviTac 

aRniSnuli rgoli wyalbaduri kavSirebis meSveobiT 

urTierTqmedebs, receptoris aqtiur centrebTan. 
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Salenbergis  mier SemoTavazebuli iqna ZiriTadi debuleba, 

romelic iZleva saSualebas avxsnaT zogierTi nivTierebebis 

tkbili gemo. mis mier SemoTavazebuli iqna sistema: AH, B sadac, A 

da B eleqtrouaryofiTi atomebia, romlebic molekulaSi 

ganlagebuli arian garkveuli daSorebiT.  amasTan  AH asrulebs 

mJavas funqcias (H-mJauri TvisebebiT xasiaTdeba) B ki warmoadgens 

protonebis aqceptors da amitom reagirebs rogorc fuZe. sistema 

AH,B tkbili naerTebis molekulebis wyalbaduri bmis xarjze 

SeiZleba mierTebuli iqnas, sasurveli sxva AH, B  sistemis 

receptoris cilis sistemaSi. am dros warmoqmnili kompleqsi 

iZleva tkbili gemos SegrZnebas. 

SaqrebSi AH ,B  sistemis warmoqmnas α-glikoluri jgufi axdens. 

am hipoTezis meSveobiT moZebnili iqna axsna sxvadasxva Saqris 

sitkbos gansxvavebuli xarisxisa. CaTvlilia, rom yvela 

hidroqsilis jgufi, romelic imyofeba komformaciaSi warmoadgens 

tkbili gemos matareblebs.  

β-D-fruqtofuranozis molekulaSi anomeruli OH jgufi Seicavs 

wyalbadis atoms, romelsac gaaCnia gansakuTrebiT gamoxatuli 

Tvisebebi da  warmoadgens  AH, B sistemaSi  AH-s  . 

cnobilia, rom sinTetikuri damatkbobeli naerTis sitkbos 

xarisxi ramdenjerme metia, vidre Saqrebisa. SaqriT gamowveuli 

sitkbos SegrZneba grZeldeba ramdenime wams, radgan isini 

receptorTan amyareben ufro  mtkice kavSirs. 

aseve mniSvnelovan rols sitkbos SegrZnebaSi asrulebs 

reagentisa da aqceptoris funqcionaluri jgufebis 

urTierTqmedebis siCqare da warmoqmnili kompleqsis medegoba.     
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damatkbobeli  nivTierebebi  sakveb  produqtebSi  mkacrad  

normirebuli  arian. 

stevias  foTlis  da  misgan  warmoqmnili  produqtebis  

gamoyenebis  nebarTvam  Zalze  Zneli  gza  gaiara  Zlieri  

konkurentebis zemoqmedebiT.  konkurentebi  ZiriTadad  xelovnuri  

damatkbobelebis  (saxarini,  aspartami)  mwarmoebeli  firmebi  

iyvnen.   

    adamianis  mier  mravali  nivTiereba  aRiqmeba  tkbilad.  maT  

Sorisaa  me-20  saukuneSi  Zalze  popularuli  saqarini  (250-

450-jer  tkbili vidre saqaroza), aspartami (250-jer  tkbili),  

sorbiti,  qsiliti,  maniti  da sxva. TiToeuli  am  preparatis 

popularoba ecema,  maT  Sesaxeb  arsebuli  makompromitirebeli  

informaciis  arsebobis  gamo. kacobrioba  uxsovari  droidan  

mimarTavda  bunebriv  damatkbobel nivTierebebs.  pirveli  aseTi  

produqti  Tafli  iqneboda,  magram  adamianTa  didi  jgufi  Tavs  

uflebas  ver  miscems  miiRos  naxSirwylebiT  mdidari  

energetikuli  produqti.  iseT  mcenareebs  Soris  romlebic  

uzrunvelyofen  adamianis  moTxovnilebas  tkbil  naerTebze   

erTerT  perspeqtiul  mcenared  iTvleba  stevia.     

     steviaSi Semavali tkbili glikozidebi mravalmxrivadaa 

Semowmebuli. ukrainaSi, ruseTSi, aSS-Si,  iaponiaSi,  evropis 

mraval  qveyanaSi Catarebuli mediko-bologiuri gamokvlevebi 

aCvenebs, rom preperati stabiluria Termuli damuSavebis dros,  

mJave areSi, wyalSi kargad ixsneba, 300-jer tkbilia vidre 

saqaroza. uaryofiT  Tvisebad  SeiZleba  CaiTvalos susti suni 

(balaxis) da sitkbos SegrZnebis gvian dakargva (106,122,123,184). 

gazuri qromatografirebis gamoyenebis Seswavlilia 

steviolis moqmedeba virTxis RviZlze. miRebuli 9 fraqciidan 
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di-metabilit-1-15 oqsostevioli, romelic pirdapiri mutagenuri 

qmedebiT xasiaTdeba kovalenturad uerTdebian dnm-s. am 

fraqciis Tanaobisas virTxis da adamianis RviZlSi mikrosomaSi 

aRiniSneba mutagenuri aqtivoba. misi inhibireba SeiZleba 

cisteiniT, cisteinaminiT an glukaTioniT. 

steviolis mutagenad dadasturebulia virTxis RviZlze 

moqmedebis Seswavlis safuZvelze, Tumca naerTebSi romelTa 

aglikonsac warmoadgens stevioli  da   steviolibiozidi, araa 

SemCneuli mutagenuri aqtivobisaTvis saWiro Semdegi niSnebi C18-

ian-OH-is jgufi da C16-17 mdgomareobaSi ormagi bma. miuxedavad imisa, 

rom am naerTebis mutagenuri aqtiuroba ar iyo damtkicebuli maT 

mimarT mainc iCendnen  sifrTxiles. 

steviozids da steviolbiozids iyenebdnen sxvadasxva 

warmoSobis β-D glukozidazebis substraqtad. yvelaze Zlieri 

fermentatuli aqtivobiT xasiaTdeba Aspergillus rider-isagan da     

Aspergillus –japonicus-sagan miRebuli komerciuli preparati, romelic 

axdens maT daSlas steviolad da glukozad. Roris RviZlidan 

miRebul gausufTavebeli Sesabamisi  fermentis preparati 

steviozids ar iyenebs substraqtad. 

  steviadan miRebuli tkbili glikozidebis jami ,,saqaroli“  

Semowmebuli iqna toqsikurobaze kvebis  higienis samecniero-

kvleviT institutSi (kievi). zRvrul doned saqarolisaTvis 

miCneulia 7,7 g/kg sxeulis masisaTvis. gakeTebulia daskvna, rom 

klasifikaciis mixedviT kvebisaTvis rekomendirebuli 

raodenobiT (doza romelic adekvaturia sitkboTi Saqris 

fiziologiuri dozisa) saqaroli gankuTvnilia stevias 

SedarebiT usafrTxo nivTierebad. Tumca  sifrTxilis mizniT 

glikozidebis saboloo toqsikologiur Semowmebamde  sasurvelia 
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steviozidisagan miRebuli iqnas ufro stabiluri naerTi an 

miviRoT misi sinTezuri analogi, raTa ar moxdes organizmSi misi 

daSla stevialamde (aglikonis, romlis mutagenuri aqtivoba  araa 

dasamtkicebeli, magram  mainc  sifrTxiliT  epyrobian).  miuxedavad  

arsebuli  monacemebisa,  mocemuli  konkretuli  cdebis  

gamomricxavi  monacemebi  arsebobs,  sadac  miTiTebulia  

Catarebuli  samuSaoebis  tendenciurobaze. 

      stevias  foTlebis  da  misi  produqtebis  gamoyenebas  

xangrZlivi  istoria  aqvs  samxreT  amerikasa  da  iaponiaSi.  

aRsaniSnavia,  rom  ar  arsebobs  arc  erTi  uaryofiTi  

daskvna.  miuxedavad  amisa  stevias  usafrTxoeba  did  

diskusiis  sagania  (80).  arsebobs  informacia  imis  Sesaxeb,  

rom  stevias  5%-iani  eqstraqti  iwvevs  TagvebSi  gamravlebis  

unaris  SeCerebas. sawinaaRmdego  monacmebia  SemdgomSi  

dafiqsirebuli,  2,5 g/kg  dReSi  gamoyeneba  araviTar  

cvlilebas  ar  iZleva  (107).  toqsikur  raodenobad  dafiqsirda  

LD 50  8,2 g.  dasaSveb  raodenobad  CaTvlili  iqna  7,9 mg/kg  

(292,297).  safrTxis  mizezi  aglikonSia (157,162,164,186,221,222)  

Tumca  dRemde  araa  dazustebuli  Tu  ra  gardaqmnebs  

ganicdis  adamianis  organizmSi  es  naerTebi  (65,68,186,228).  

 nedli soios sousidan gamoyofilia (qromatografirebisa da 

eleqtroforezis meTodiT). steviolis hidrolizSi monawile 

fermenti β-glukozidaza (β-D glukozid-glukohidrolaza 

(EC.3.2.1.2.1.) mixaelisis konstanta 9.71, steviozidisaTvis). 

nedli soios sousSi steviozidis inkubaciis Semdeg miiReba misi 

warmoebuli, romelic iSleba rubdozidamde. am reaqciaSi 

monawileobas Rebulobs amilaza da ciklo-
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maltodeqstringlukonattransferaza, romelic saxameblis 

Tanaobisas axdens steviozidis transglukolizacia. 

steiozidis glukozirebam aCvena, rom TiToeuli molekula 

glukozidis damateba iwvevs misi sitkbos matebas. glukozireba 

xdeba steviozidis molekulis 13-0-β-soforozul fragmentze anu 4-

hidroqsilur jgufze bolo β-glukozidul naSTTan. dadgenilia 

aseve, rom steviozidis yvela modificirebuli produqtebi gemuri 

TvisebebiT umjobesia steviozidze. stviozidis mono- di- da tri-

glikozirebuli glukozidebi qromatografiuladaa dayofili. 

stevozidis (13-0-β-soforozil-19-0-β-glikozidstevioli) 

momwaro gemos mosaxsnelad axdenen mis gardaqmnebs. erT-erTi aseTi 

preparati miiReba streptomyces sp. N19-1 fermentatuli sistemis 

gamoyenebiT. 

steviozidisagan Zalze martivi meTodiT Rebuloben soforozas 

(2-0-β-D-glukopiranozil-β-D-glukopiranos), risTvisac 

steviozidis nawilobriv hidrolizs axdenen ganzavebul HCl-is 

moqmedebiT 100
0
C-ze. Semdgomi neitralizaciiT NaOH-iT da 

qromatografirebiT naxSirze, gradientSi wyali-spirti, saidanac 

soforoza gamokristaldeba. 
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3. stevias  (Stevia rebaudiana Bertoni) biologiuri daxasiaTeba 

    stevias samSoblo samxreT amerikaa (argentina, bolivia, 

brazilia, haragvai).  stevias es saxeoba pirvelad  1899wels  

aRwera botanikosma bertonim  (74,75,76). stevia  miekuTvneba 

rTulyvavilovanTa (Asteracea)ojaxs (82,83).        

    stevia  mravali  sinonimiTaa  cnobili.  amerikel  indelTa  

cnobili tomis  guaranas  enaze:  Ca-a jhee,  Caa-a  yupl,  Caa-jhe-he.  maTi  

Targmna daaxloebiT  JRers  rogorc:  ,,Taflovani  balaxi―,    

,,tkbili  mcenare―. 

   dReisTvis  cnobili   stevias  200 -mde  saxeobidan  mxolod 

(Stevia rebaudiana Bertoni)  gamoirCeva   intensiurad  tkbili gemos  

mqone  naerTebiT.  am  naerTebiT  me-20 saukunis  30-iani  

wlebidan  dainteresdnen (18,227).   samSobloSi  mcenare  120-sm  

aRwevs.  Reros  diametri  10 mm-mdea.  pirveli rigis  

gantotvaSi  25-30 duyia. Reroze  foTlebi  wyviladaa  

ganTavsebuli  (nax. № 1),  amitomac   yofil   sabWoTa  kavSirSi  

mcenare  ,,tkbili  orfoTlianas“   saxeliT   (Двулистнык сладкий)  

moixseneboda (112,302,303). saqarTvelos  pirobebSi Ria  gruntSi  

mcenaris  simaRle  80sm–s  aRwevs.  CvenSi  mcenare  

introducirda,   rogorc  mravalwliani  balaxi,  zamTarSi  

xmobadi  da  gazafxulze  ganaxlebadi  saxiT.  zamTris  

pirobebis  mixedviT  mcenaris  70 %-mde  kvlav  aRmocendeba.  

foTlebi  wagrZelebuli   elifsoiduri    formisaa.  

zrdasruli  foTlis  sigrZe  4-6 sm-ia,   xolo  sigane  1,5-2 sm. 

stevia  jvaredinad damtverianebadi  mcenarea. yvavilobis  dros 

is imtvereba mwerebis  saSualebiT.  stevia  ZiriTadad  

yvavilobs  seqtemberSi. yvavilebi  orsqesiania,  androceiTa  da 

gineceiT.  patara  gvirgvini  Sezrdilia  yvavilis  furcliT, 
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gagrZelebuli  zambaxisebri. zeda  nawili  iyofa  xuT  

seqtorad.  milisebri,  TeTri  feris  fuZesTan  Seferilia  

iisfrad. yvavilebi  Sekrulia  kalaTaSi 5 yvavilediT  

TiToeulSi. kalaTebi  ganlagebulia  rTul  Tanayvaviledad  

(nax. № .2). nayofi  wvrilTeslaa.   ar  ixsneba,      

 

 

 

 

                   

 

 

 

 

 

 

nax. № 1. stevia  Ria  gruntSi. 

 

 

 

 

 

 

 

                     

                   

                               

nax. № 2.  stevias  yvavili. 
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erT  Tesliania,  mkvrivi,  magram  ara  sqeli  naWuWgaremoTi,  

romelic  scildeba  Tesls.  Tesli  wvrilia  maqosmagvari 

formis.  saTesle  kolofi  momwifebisas  Rebulobs  muq  

yavisfers.  Teslis  zedapirze  SeimCneva  5-6  Ria  yavisferi   

vertikaluri  zoli.  Cvens  pirobebSi  mcenareze  bunebrivad  

damwifebuli  Teslebi  Ria  gruntis  pirobebSi  praqtikulad  

ar  aRmocendebian.  xelovnuri  klimatis  pirobebSic  ki  isini  

cudi  aRmocenebiT  xasiaTdebian (93,194,251,257). Teslebi  Zalze  

wvrilia.  1000 Teslis  masa   0,3 - 0,5 g –ia  (153).  erT  heqtarze  

SesaZlebelia  8 kg – mde Teslis moyvana (94). TesliT  mcenaris  

gamravlebis  dros  saWiroa  misi  damuSaveba  da  reJimebis  

Seqmna.  Cvens  pirobebSi  stevias gamravleba  ZiriTadad  mwvane  

dakalmebiT  xdeba  (95,96,97207,272). dakalmeba  SesaZlebelia  

wlis  yvela  dros.  stevias  nergis  gamoyvana  yvelaze  

ukeTesad  SesaZlebelia  saTburis  an  kvalsaTburis  

pirobebSi  (nax.  № .3),  sadac  daculi  unda  iyos  Semdegi  

ZiriTadi  pirobebi: optimaluri  temperatura,  kalmebis  

dafesvianebisaTvis  24-26 
0
C.  foTlis  zedapiri  dafesvianebis  

periodSi  yovelTvis  unda  iyos  sveli.  aseT  pirobebSi  

dakalmebidan  me -10 -12  dRes  viTardeba  fesvebi,  xolo  me -

16-20 dRes  nergebi  mzad  arian  dasargavad. substratad  

dakalmebisaTvis  SeiZleba  gamoyenebuli  iqnas  gadamwvari  

nakeli,  niadagi,  qviSa,  TanafardobiT  (1:1:1),  niadagi,  qviSa,  

torfi (3:1:1),  mdinaris  Slamiani  qviSa  da  sxva (1;36;60).  aseTi  

qviSalami  iyreba  saTburSi  kvlebze  5-6 sm  sisqeze.  

swordeba,  uxvad  moirwyeba  da  Semdeg  masze  warmoebs  

axlad  aRebuli  kalmebis  ylortebis  dargva.  ylortebs  

iReben  4-5 sm  sigrZisas,  mas  gadaWrian  basri  sagniT  da  
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aTavseben  sveli  naWris  qveS.  xSirad  mimarTaven  foTlis  

firfitis  damoklebas.  kalmebs  rgaven  1,5-2,5 sm  siRrmeSi.  

maT  Soris  manZili  3 X 3sm  an  3 X 4sm -ia (nax. №.4). 

dakalmebuli  masalis  produqtiulobis  gazrdis  mizniT  

unda  Catardes ylortebis  pincireba,  romelic  zrdis  

gverdiTi  totebis  raodenobas.        

 

      nax. № 3  saTburi  stevias  nergebis  gamosayvanad. 

            

                        nax. № 4.  stevias  dakalmeba. 
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    nax. № 5.  stevias  plantacia xobis raionis sofel patara foTSi 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

nax. № 6.  stevias  miwiszeda  moWrili  masa. 
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   CiTilebis  dargva  Ria  gruntSi  warmoebs  10
0
 C-ze meti saSualo  

dReRamuri  temperaturis  pirobebSi.  1 ha –ze  irgveba  50 –dan  

100 aTasamde  nergi (92,153,192,282,299)  (nax. № 5 ).   

  dReisTvis  msoflios  mraval  qveyanaSi  gamoyvanilia  stevias  

jiSebi,  romlebic  gamoirCevian  tkbili  naerTebis  maRali  

SemcvelobiT.  CvenSi  gavrceleba  hpova  me-20  saukunis  80-ian  

wlebSi  ukrainidan  Semotanilma  jiSma.  pirveli  samuSaoebi  

mcenaris  introducirebasTan  dakavSirebiT  tardeboda  q. 

soxumSi,  daba  CaqvSi  da  daba  anaseulSi. 

  steviaTi daintereseba  da  misi  mzardi  popularoba  

dakavSirebulia  intensiurad  tkbili  gemos  mqone  

naerTebTan. es  naerTebi  warmoadgenen   diterpenul  

glikozidebs. steviasadmi  msoflio  interesi  Zalze  didia 

(118,150,163,219,260,261).  mcenariT  dainteresdnen  seleqcionerebic 

(205,251,255),  raTa  gaizardos  foTlis  xarisxis  ZiriTadi  

maCvenebeli,  tkbili  naerTebis  jamuri  Semcveloba.  velurad  

mozard  mcenareebSi  maTi  Semcveloba  6-7 %-is  farglebSia.  

dReisaTvis  miRebulia  jiSebi,  romlebSic  tkbili  

nivTierebebis  Semcveloba  14 % (Pамонская  сластена)  da  ufro  metic  

18 % -is (Roial  sweet)  raodenobiTaa (46).                     

    stevia da  misgan  miRebuli  produqtebi  msoflios  mraval  

qveyanaSi  gamoiyenebian  rogorc  sakvebi  danamati, 

damatkbobeli  saSualeba  diabetisa  da  simsuqnis  

profilaqtikis  dros (189,293).  maT  gaaCniaT  antiseptikuri  

Tvisebebi (278). unari  aqvT  SeaCeron  mikroorganizmebis  

gamravleba  da  zrda.  gansakuTrebiT  aRsaniSnavia  is  

mikroorganizmebi,  romlebic  iwveven  kariess  da   RrZilebis  

daavadebebs. stevia  iwvevs  insulinis warmoqmnis  da  
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glikogenis  sinTezis  stimulirebas  (142,147,210,211). stevia  da  

misi  produqtebi  gamoiyeneba  civ  da  cxel  sasmelebSi,  

namcxvrebSi,  gazirebul  da  ualkoholo  sasmelebSi.  ZiriTadi  

momxmareblebi  iaponlebi  arian.  isini  weliwadSi  2000 tonaze 

met  eqstraqts  moixmaren.  aRsaniSnavia,  rom  toqsikurobis  

arc erTi  SemTxveva  araa  dafiqsirebuli. 

   stevia  saqarTvelos  (dasavleTi)  pirobebSi  introducirebulia  

sawarmoo  plantaciebis  saxiT.  mcenareze  da  misgan  miRebul  

produqtebze  mzardi  interesis  da  produqtebis  maRali  fasebis  

gaTvaliswinebiT  saqarTvelos  soflis  meurneobisaTvis  

saintereso  da  perspeqtiul  mcenared  SeiZleba  CaiTvalos. 

    msoflio  praqtikaSi  stevia  gamoiyeneba  uSualod  foTlis, 

eqstraqtis,  koncentratis,  mSrali  eqstraqtis  da  tkbili  

diterpenuri  glikozidebis  saxiT.  am  ukanasknelis  miReba  

msoflio  gamocdilebis  gaTvaliswinebiT  Semdegnairad  SeiZleba  

Camoyalibdes:  eqstraqtis  miReba,  eqstraqtis  gasufTaveba,  

preparatis  an  individualur  naerTTa  gamoyofa  da  maTi  

gadakristaleba (67,131,146,158,187), bolo dros am miznebis  masaRwevad 

gamoyeneba  ultrafiltraciuli  meTodebic (300).    

    stevia  dReisaTvis  mohyavT  msoflios  mraval  qveyanaSi:  

brazilia,  haragvai,  CineTi,  indoeTi,  vietnami,  iaponia,  kanada,  aSS  

da  sxva.  gansakuTrebiT  saintereso  kvlevebia  Catarebuli  

iaponiasa  da  kanadaSi (112,113,171,173,182,206,230,252). 

    garda tkbili diterpenuri glikozidebisa stevias foTlebSi 

Raeblardati  da  Robert  1983 wels moaxdines eqvsi flakonoluri 

glikozidis indentifikacia. es naerTebi apigenini 4|- 0 

glikozidi, luteolin 7-0- glukozidi, kempferol-3-0 ramnozidi, 

da kvercetin-3-0 arabinozidi da 6,7,3|, trihidoqsi -3,6,4| 
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,trimeTilflavini (tentauredini) (229). aseve aRmoCenilia 

janoli da astroinelini, 6-0-acetilastroinelini (253).  

stevias  foTlis  specifikuri  sunis  gamosakvlevad  miRebuli  

iyo  eTerzeTi,  romelSic  identificirebulia  sesqviterpenuri  

naerTebi – kariofileni,  trans-farneseni,  gumuleni,  kadineni,  

kariofilenis  oqsidi,  aseve  linaloolis  monoterpeni,  

terpinenonoli  da  sxva (106,122,123,184). 

 stevias  foTolSi  aRmoCenilia  sterebinebi  A, B, C … H,  es  

naerTebi  ganixilebian,  rogorc  zrdis  dabalmolekuluri  

regulatorebi (217,218). 

diterpenuri glikozidebis gansazRvris mravali meTodia. 

gamoyenebulia Txelfenovani maRalefeqturi qromatografia 

(69,125,160,161,196,208,274) kapilaruli  eleqtroforeziT,  aseve  

fermentatuli  (195)  da  infrawiTeli  sxivebis gamoyenebis  

meTodebi (209)  maRali  wnevis  siTxuri  qromatografirebisas  

gamoiyeneba  silikagelze  damzadebuli  svetebi. meTodi  

gamoiyeneba  ara  marto  stevias  foTlebis  aramed 

preparatebisa  da  misgan  damzadebuli  produqtebis  

analizaisaTvis  (121,165). 

stevias foTlebidan glikozidebis eqstraqcias axdenen 50 %- 

iani meTanoliT  oTaxis  temperaturaze. miRebul eqstraqts 

akoncentrireben da axdenen maRalefeqturi Txelfena 

qromatografirebas nareviT eTilacetati – izopropanoli – H – 

buTanoli – wyali (20:12:7:6).  qromatogramas asxureben 50%-ian 

gogirdmJavas. acxeleben 10wT 1200C-ze da axdenen 

densidometrirebas 395 nm. 

msgavsi meTodiT xdeba tkbili glikozidebis gansazRvra 

teqnikuri pirobebis mixedviTac. stevias foTlebis 3-jerad 
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eqstraqcias axdenen wyliT maduRar wylian abazanaze. 

eqstraqtebs aerTeben da aorTqleben. vakuumis pirobebSi mSral 

narCenamde. Semdgomi eqstraqcia 96%  -ian eTilis spirtiT 5-jer 

(20-20-ml) eTanolian eqstraqtebs aorTqleben 1-2 ml-mde. 

qromatografireba xdeba silikagelis Txel Sreze (kizelgeli, 60 

firma merk, Germany). dayofisaTvis iyeneben gamxsnelTa sistemas: 

qloroformi-meTanoli-wyali (30:20:4). qromatogramas amJRavneben 

10% H2SO4-iT acxeleben 110
0
C-ze da axdenen densidometrirebas. 

stevias tkbili glikozidebis gansazRvras axdenen maTi 

hidrolizis Semdeg (114). H hidrolizs axdenen marilmJavaTi, 

risTvisac sakvlev obieqts jer xsnian wyalSi, Semdeg ki atareben 

HCl-s da aduReben ukumacivriT 3,5 sT maduRara wylian abazanaze. 

xsnars filtraven, aciveben da gadaaqvT gamyof ZabrSi, amateben 

qloroforms da anjRreven 5 wT. qloroformis damuSavebas 

imeoreben 5-jer. qloroformian gamonawvlilebs agroveben da 

amoaorTqleben mSral narCenamde. kolbas aSroben 100
0
C-ze 1 sT. 

gacivebul narCens amateben dimeTilformazids, romlis 

neitralizebas axdenen gamoyenebamde. Semdeg xsnars titraven 0,1H 

NaOH-iT meTilis spirtsa da benzolis narevSi (1:4) indikatorul 

eleqtrulad gamoiyeneba minis, xolo Sesadarebel qlorvercxliani 

eleqtrodi.  stevias  tkbili  glikozidebis  air-siTxuri  

qromatografirebisaTvis  saWiroa  winaswar  movaxdinoT  maTi  

gadayvana  aqrolad  naerTebSi - meToqsinaerTebSi  

(62,63,81,159,183,263).            
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4.  terpenoidebis kvlevis meTodebi 
 

stevias  foTlis  terpenoidebis  kvlevas  vaxdendiT  sqema 

№ 1  mixedviT,  risTvisac  stevias  nedl  foTlebs  

vafiqsirebdiT  mwvave  orTqliT  1 wT – is  ganmavlobaSi.  

sakvlev  nimuSebs  vaSrobdiT  da  vinaxavdiT. 

siTxuri qromatografirebisaTvis stevias foTlebis 

eqstragirebas vaxdiT wyliT. eqstraqts vfiltravdiT da 

vamuSavebdiT izobuTanoliT. wylian fazas vaqcevdiT, organul 

gamxsnels vaorTqlebdiT mSral narCenebamde da narCens 

vxsnidiT meTanolSi. samjeradi gadavakristalebdiT, Semdeg ki 

vaxdendiT  qromatografirebas qromatografiul svetze Lichrasorb 

C-18. moZravi faza: meTanoli - 5 HM NaOH  (65:35). naerTTa 

identifikaciisaTvis gamoviyeneT mowmeebi. aRwerili meTodi 

saSualebas iZleva ganvsazRvroT steviozidi, rebauzidi A. 

steviolbiozodi, stevioli da izosteviozidi. umdablesi done 

gansazRvrisa Seadgens 1,25 mkg izosteviolisaTvis da 0,6 mkg sxva 

glikozidebisaTvis. 

  stevias glikozidebis gansazRvrisaTvis  aseve  gamoviyeneT 

qromatografiuli  sveti  Lichrasorb NH2,  gamxsneli  sistema: 

acetonitrili  - wyali  (85: 15). gansazRvra  xorcieldeba ori 

svetiT. TiToeul  maTgans  Tavisi  upiratesoba  da  naklovaneba  

aqvs.  NH2 svetze xdeba sxvadasxva  naerTebis  gadafarava,  xolo C-

18-ze ki ar xdeba steviozidis da rebauzidis A-s dayofa, meore mxriv  

C18  sveti ufro regenirebadia  da  gamosadegia seriuli  

gansazRvrebisaTvis. 
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sqema  № 1. 

 

stevias  terpenoiduri  da  fenoluri  naerTebis dayofis  sqema 

 

 

stevias  foToli 

                                eqstraqcia    (wyali  an   spirti) 

                                  aorTqleba    (mSrali  narCeni ) 

               eqstraqcia (eTilacetati )                  eqstraqcia (buTanoli, izobuTanoli) 

                  silikagelis sveti                         aorTqleba 

                         eluati                                eqstraqcia  (meTanoli) 

 

      siTxuri              qaRaldis                        aorTqleba                                                                      

maRali  wnevis       (an  Txelfenovani) 

qromatografireba     qromatografireba         

           fenolkarbonmJavebi                    kristalizacia 

                         sterebinebi                         qromatografireba   (m.w.s.q. ) 

                                              terpenoiduri  glukozidebi 

                                 (nivTiereba   1;2;3;4) 
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5.  fenoluri naerTebis kvlevis meTodebi 

 

     fermentTa  inaqtivaciis  mizniT  mcenareul  nimuSebs  

vafiqsirebdiT  wylis  orTqliT  1 wuTis  ganmavlobaSi.  

Semdgom  vaSrobdiT  oTaxis  temperaturaze  da vaqucmacebdiT.  

flavonoidebis  eqstraqcias  vaxdendiT  80 %-iani  eTanoliT,  

xolo  kateqinebis  da  leikoantocianebis – eTilacetatiT   

(sqema №2)3. 

    eqstraqcia  mimdinareobda wylis abazanaze  ukumacivariT.  

eqstraqtebs  vakoncentrirebdiT  vakuumis  pirobebSi.  spirtis  

aorTqlebis  Semdeg  darCenil  wylian  xsnars  vamuSavebdiT  

qloroformiT  qlorofilis,  karotinoidebis  da  sxva 

lipofiluri naerTebis  moSorebis  mizniT.  dieTileTeriT  

damuSavebisas  ki  eTerSi  gadadis  fenolkarbonmJavebi. 

   flavonoiduri  naerTebis  gamoyofas  da  fraqcionirebas  

vaxdendiT  poliamidis,  silikagelis da  sefadeqs  LH – is  svetebze,  

silikagelisa  da  celulozas  Txel  fenaze.  svetisaTvis  

viyenebdiT  xarkovis  gaerTianeba  ,,Здоровье― – s  mier  damzadebul  

poliamids,  Cexuri  warmoebis  silikagels  da  celuloza  ЛК- s  

(chemapol). poliamidis  xsnaris  suspenzirebas  vaxdendiT  wyalSi.  

suspenzia  Segvqonda minis  svetSi  da  vrecxavdiT  wyliT.  

flavonoidebis  Semcvel  wylian  xsnars  vamatebdiT  mSral  

poliamids  da  dagvqonda  svetze.  flavonoidebis  dasayofad  

viyenebdiT  poliamidis  svets,  eluaciisaTvis  wylisa  da  

meTanolis  narevs, romelSic  meTanolis  koncentracias  

TandaTanobiT  vzrdidiT. 

    eluatis  fraqciebis  Tvisobrivi  Semcvelobis  analizi  

keTdeboda ,, C ―  da  ,, M ― markis (sankt – peterburgis qaRaldis  
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fabrika)  qromatografiul  qaRaldebze,  silikagelis  

Txelfenovan  firfitebze  Силуфол – 254  (ЧР),  silikaglis  

firfitas  winaswar  vaaqtiurebdiT  110
0
С  1 sT – is  ganmavlobaSi.  

qaRaldze  da  Txel  Sreze  qromatografirebis  dros  viyenebdiT  

gamxsnelTa Semdeg  sistemebs: 

        1. qloroformi – meTanoli – wyali    26:14:3 

   2. eTilacetati – meTanoli            9:1 

   3. benzoli – acetoni  1 : 1 

  4. qloroformi – meTanoli      6:1 

  5. qloroformi – meTanoli – meTileTilketoni     12:2:1 

  6. buTanoli – ZmarmJava – wyali                    40:12:28 

  7. buTanoli – ZmarmJava – wyali                        4:1:5 

  8. 2 % -iani  ZmarmJava   

  9. 15% -iani ZmarmJava   

  10. fenoli  gajerebuli  wyliT 

  11. ZmarmJava – marilmJava – wyali                       5:2:3 

  12. WianWvelamJava – marilmJava – wyali              5:2:3 

  13. buTanoli – piridini – wyali             6:4:3 

  14. buTanoli – benzoli – piridini - wyali         5:1:3:3 

   flavonoidebis  aRmoCenis  mizniT,  qromatogramebs  gaSrobis  

Semdeg  vakvirdebodiT  ultraiisfer  Suqze,  aluminis  

qloridis  1 % -iani xsnariT  eTanolSi damuSavebamde  da  

damuSavebis  Semdeg  (flavonoidebi  iZlevian yviTel  

Seferilobas).  SemdgomSi  qromatogramas  vasxurebdiT  

vanilinis  1%-ian  xsnars  koncentrirebul  marilmJavaSi  

(kateqinebi  da leikoantocianebi  iZlevian  naTel  wiTel  

Sefervas).  erTnairi  Semadgenlobis  mqone  fraqciebs  

vaerTianebdiT,  vaorTqlebdiT  vakuumSi  40-600 
C,  ris  Semdeg  
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vatarebdiT  damatebdiT  qromatografirebas  da  vaxdendiT  

qromatografiulad  erTgvarovani  naerTebis  gadakristalebas.  

gamoyofili  naerTebis  identifikaciisaTvis  viyenebdiT  analizis  

Semdeg  fiziko – qimiur  meTodebs: 

     mJavuri  hidrolizi.  sakvlevi  nivTierebis  2 mg – s  

vacxelebdiT  1 ml 2N marilmJavas  TanxlebiT  wylian  abazanaze  

1 sT – is  ganmavlobaSi.  hidrolizis  dasasrul  vamowmebdiT  Tfq  

meTodiT.  gacivebuli  narevidan  vaxdendiT aglikonis  

kristalebis  gamofiltvras.  filtrats  vaSrobdiT  da  vaxdendiT  

naxSirwylebis  identificirebas  qaRaldis  qromatografirebis  

meTodiT  gamxsnelTa  sistemaSi: buTanoli – piridini – wyali  

(6:4:3)  da  buTanoli – benzoli – piridini - wyali         

(5:1:3:3).  qromatografirebis  Semdeg  qromatogramebs  vaSrobdiT  

da  vasxurebdiT  anilinftalatis  reaqtivs,  Sesxurebis  

Semdeg  qromatogramebs  vaTavsebdiT  1050 
C  5 wT – is  

ganmavlobaSi.  am  dros  Saqrebi  mJRavndebian  yavisfer  da  

vardisfer  laqebad. 

    aglikonis  qromatografirebas  vaxdendiT  silikagelis  

firfitaze  gamxsnelTa sistemaSi: benzoli – meTanoli (4:1),   

eTilacetati – meTanoli (9:1),  qloroformi – meTanoli – 

meTileTilketoni (12:2:1)   (23, 25). 

    Saqrovani  naSTis  flavonol – aglikonis  molekulasTan  

mierTeba  me -3  mdgomareobaSi  ganvsazRvreT  azotmJava  

cirkonilTan  da  limonmJavasTan  reaqciebis  mixedviT.  

flavonol -3 – glikozids  1 mg-is  raodenobiT  vxsnidiT  10 

ml  meTanolSi,  vamatebdiT  1 ml azotmJava  cirkonilis  da  

limonmJavas  meTanolian  xsnarebs.  xsnars  vanzavebdiT  wyliT  

50 ml –mde.  uaryofiTi  reaqcia  (xsnari  rCeba  gamWirvale)  
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miuTiTebs  imaze,  rom  xsnarSi  flavonolia,  romelsac  mesame  

mdgomareobaSi  Canacvlebuli  aqvs  Saqrovani  naSTi.  dadebiTi  

reaqcia   (xsnari  ifereba  intensiurad  yviTlad)  miuTiTebs  imaze,  

rom  flavonols  me -3  mdgomareobaSi  gaaCnia  Tavisufali  

hidroqsilis  jgufi. 

    flavonoidebis  struqturis  dasadgenad  viyenebdiT  u.i.  

speqtroskopias  diagnostikuri  damatebebiT,  flavonoidTa  

ZiriTadi  klasebis  speqtrebi  meTanolSi  iZleva  STanTqmis  or  

maqsimums:  240-285 nm-ze,  romelic   dakavSirebulia  A  birTvis  

STanTqmasTan  da  300 -350  nm -ze  -  B birTvis  STanTqmasTan.    

     flavonoidebis  yoveli  klasi  xasiaTdeba  ZiriTadi  da 

damatebiTi  maqsimumebiT.  literaturaSi  mravladaa  cnobili  da  

napovni  empiriuli  damokidebuleba  flavonoidis  speqtralur  

maxasiaTeblebsa  da  struqturas  Soris. 

    diagnostikuri  damatebebi  (,,gadaxris  reagentebi―),  romlebic  

gavlenas  axdenen  qromoforul  sistemaze,  gvaZleven  saSualebas  

flavonoidebSi  gansazRvroT  fenoluri  hidroqsilis  jgufebis  

ganlageba  A da  B  birTvebSi.  magaliTad,   flavonebis  da  

flavonolebis  speqtrebSi,  romlebic  Seicaven  hidroqsils   

jgufs   naxSirbads  C-4  atomTan,  natriumis  meTilatTan  iwvevs  

batoqromul  gadaxras  I  zolTan  45-65 nm-ze.  flavonoidebis  C-7  

atomTan  hidroqsilis  jgufis  arsebobis  aRmoCena  xdeba  

natriumis acetatis damatebisas I I  zolTan    mcire  batoqromuli 

gadaxriT  (5-20nm).  orTo -dioqsijgufebis arseboba  flavonebis  

da flavonolebis  B birTvSi  SeiZleba  davadginoT  12-36 nm-iT 

batoqromuli  gadaxriT  boris  mJavas  (H3BO3)  damatebsas. aluminis  

qloridis  damatebisas I zolSi  batoqromuli  gadaxra  35 -55 nm   
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miuTiTebs  flavonolebis  da  flavonol -3-glikozidebis  

molekulis  me -5  atomTan  Tavisufali  hidroqsilis  jgufis  

arsebobaze,  amasTan  es  gadaxra  ar  icvleba  marilmJavas  

damatebiT.  amiT  SeiZleba  ganvasxvaoT  3-glikozidebi  

aglikonebisagan. 

    ultraiisfer  speqtrs  viRebdiT  speqtrofotometrze  Becman  

(USA). 

kompleqswarmomqmnel  da  maionizirebel  saSualebad  viyenebdiT 

AICI3-is  10 %-ian  xsnars  meTanolSi  (1 wveTi  2,5 ml –Si,  

speqtrs  viRebdiT 5 wuTis  Semdeg),  marilmJavas  ganzavebul  

xsnars  (50 ml  HCI  100ml  wyalSi, 3 wveTi 2,5 ml-Si)  da 

galRobili  natriumis acetatis gajerebul  xsnars  meTanolSi 

(13 wveTi  2,5 ml –Si  speqtrs  viRebdiT  10 wT – is  Semdeg). 

    leikoantocianebis  aRmoCenis  mizniT  viyenebdiT  maTi  

antocianebSi gardaqmnis  meTods.  sakvlev  xsnars  vacxelebdiT  2 N  

HCI-is Tanaobisas  20 wT – is ganmavlobaSi.  miRebul  sareaqcio  

narevs,  romelsac  muqi – vardisferi  Seferiloba  aqvs,  vacivebdiT  

da  vaxdendiT  qromatografirebas  celulozis  firfitaze  

gamxsnelTa  sam  sistemaSi:  ZmarmJava – marilmJava – wyali   

(30:3:10),  WianWvelamJava – marilmJava – wyali  (5:2:3)   da   

buTanoli – ZmarmJava – wyali  (4:1:5).  speqtraluri  

kvlevisaTvis  antocianebis  zolebs  vacilebdiT  firfitidan  

da  vukeTebdiT  elucias  10 ml  0,1N  marilmJava  meTanoliT,  

dabal  temperaturaze.  meTanoliani  eqstraqtebis  

speqtrofotometrirebas  vaxdendiT  xilul  areSi. 

    leikoantocianebis  raodenobis  gansazRvras  vaxdendiT 

leikoantocianiduri  reaqtiviT (95). 
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    zogierTi  nivTierebis  identifikaciisaTvis  gamoyenebuli  iqna 

birTvul – magnitur  rezonansuli  speqtroskopiis  meTodi   

(molekuluri  kvlevis samecniero  centri,  somxeTi).   

   garda  terpenoidebisa  da  fenoluri  naerTebisa  stevias  

foTlis  kvlevisas  Seswavlili  iqna  zogierTi  sxva  klasis  

naerTebi: 

    L- askorbinis  mJavas gansazRvras  vawarmoebdiT  tilmansis  

meTodiT  2,6-dioqlorfenolindofenolis  saRebavis  gatitvriT  

(15),  aseve  Cvens  mier  adaptirebuli  maRali  wnevis  siTxovani  

qromatografirebis  meTodiT. 

-amqrolav  kompleqsSi  Semavali  naerTebis  analizi  

tardeboda  air - siTxuri  qromatografiis  gamoyenebiT. 

-naxSirwylebi  da  organuli  mJavebi  Seiswavleboda - 

qromatografiuli  meTodebiT. 

-vitaminebi:  L – askorbinis mJava – qromatografiuli meTodiT; 

 B1  (Tiamini) - fluorimetruli  meTodiT (ermakovi  1987);         

 B2   (riboflavini) - fluorimetruli  meTodiT (ermakovi 1987);  

 E   (tokoferoli) – rixteris   meTodiT   (rixteri 1976);                 

 PP   (nikotinis  mJava) – stepanovis  meTodiT (ermakovi 1987);                  

-karotinoidebi   -  qromatografiuli  da  speqtraluri  

meTodebiT.                 

-mineraluri  nivTierebebi  ganisazRvra   danacvris  meTodiT, 

xolo  individualuri  naerTebi ki  rogorc  qimiuri, aseve  

atomur – adsorbciuli da speqtro - fotometruli  meTodebiT  

(Ермаков  1987г.).  

 fiziko-qimiuri  kvlevebi  tardeboda  Semdegi  xelsawyoebis  

gamoyenebiT:               
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- maRali  wnevis  siTxovani   gradientuli  qromatografi  Beckman 

332  (USA); 

- speqtraluri analizi - speqtrofotometri  Millipore - Waters; 

- zogierTi nivTierebis identificirebisaTvis gamoyenebuli  iqna  

birTvul – magnitur - rezonansuli  speqtroskopi  (Mercuri - aSS). 

- atomur – adsorbciuli speqtro  - fotometri  ( Hitachi –iaponia).   

- air -siTxuri  qromatografi   Xrom-4  (Cexoslovakia).          

cdebi  tardeboda  1992 – 2001 wlebSi   miRebul  mosavalze  4 

– jeradi  ganmeorebiT.  miRebuli  Sedegebi  damuSavda  

statistikurad  (17). 
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6. tkbili diterpenuri naerTebi 

        stevias kulturis mimarT interesi da misi farTo gavrceleba  

ganpirobebulia  intensiurad tkbili gemos mqone  naerTebis 

SemcvelobiT, romlebic ZiriTadad wyalSi xsnadi rva diterpenuri 

glukozidis: steviozidis, steviolbiozidis, dulkozidebis da 

rebaudiozidebis  saxiTaa warmodgenili.  maTi  aglikoni  

steviolia  (13 – hidroqsi, ent –kauren -16, 18-karbomJava ), am  

naerTTagan  raodenobrivad ZiriTadia: steviozidi (13-0-  -D-

glukopiranozil (1 – 2)-  -D-glukopiranozil, 19- oqso -0-   -D 

glukopiranozil, ent–kauren -16 ) da rebaudiozidi A (13-0-  -D-

glukopiranozil - (1 – 2) –0-  - D - glukopiranozil (1-3)-0-   –D-

glukopiranozil, 19- oqso -0-   -D glukopiranozil,  ent -kauren 

-16 ).  rogorc saxelwodebidan  Cans,  aglikon – steviolTan  C13  

da  C19    mdgomareobaSi  mierTebulia  glukoza,  pirvel SemTxvevaSi 

erTi,  xolo  meoreSi  ori  (soforoza)  an  sami  molekula (nax. № 6).  

es naerTebi  50-400-jer  tkbilia,  vidre saqaroza. stabilurebia  

gacxelebis,  pH –is cvlilebis mimarT,  naxSirorJangiT gajerebul  

sasmelebSi  da sxva.  maT gaaCniaT  antiseptikuri  Tvisebebi  da  

msoflios  mraval  qveyanaSi  gamoiyeneba  sakvebi   danamatis  saxiT,  

rogorc  diabetisa  da  simsuqnis  sawinaaRmdego  profilaqtikuri   

saSualeba.  

    stevias  foTlis  tkbili  terpenoiduri  glikoziduri 

naerTebis kvlevas  vaxdendiT  Semdegi  sqemis  mixedviT   (sqema 

№3)  (3,8,10,50). foTlis eqstraqcias  vaxdendiT  wyliT  an  

spirtiT  3-jeradad,  nimuSis  da  gamxsnelis  1:100  

Tanafardobis pirobebSi. miRebul eqstraqtebs gafiltvris 

Semdeg  vakoncentrirebdiT.  vamuSavebdiT  meTanoliT, 
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izobuTanoliT an vaxdendiT qromatografirebas poliamidis,  

silikagelis  da  sefadeqsi   (LH-20)  svetze.  qaRaldze,  

silikagelisa  da celulozis  Txel  fenaze  qromatografirebiT  

vakontrolebdiT  eqstraqciis sisrules   da  preparaciis 

sisufTaves. eluaciisaTvis  viyenebdiT  wylisa  da  spirtis, aseve  

qloroformisa  da  spirtis  narevs,  romlebSic  spirtis  

koncentracia  TandaTanobiT  izrdeboda.   

sqema  № 3. 

stevias  terpenoiduri  da  fenoluri  naerTebis dayofis  

sqema 

stevias  foToli 

                                                   eqstraqcia  (qloroformi) 

 eqstraqcia  (spirti)                   aorTqleba               eqstraqcia (wyali) 

aorTqleba  (mSrali  narCeni)                                                   aorTqleba 

eqstraqcia   (buTanoli)                                               qromatografireba             

qromatografireba                                         

  aorTqleba                                                          

                                                                         
           eqstraqcia   (meTanoli)                               

            kristalizacia                                               

                                 

          qromatografireba 

  

    nivTiereba  1,                     nivTiereba  2 
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    fraqciebis Tvisobrivi analizi tardeboda ,,C― da ,,M― markis 

qromatografiul  qaRaldze.     silikagelis        Txelfenovan  

firfitaze,  (Мегк, GEP.)  firfitas winaswar vacxelebdiT 110
0
 C-ze  

1sT-is  ganmavlobaSi.  

  qromatografirebisas  gamxsnelebad  viyenebdiT: 

1. qloroformi  - meTanoli – wyali  (30 : 20 :  4). 

2.  eTilacetati -izopropanoli -n-buTanoli -wyali. (20:12:7:6). 

 

 

         steviozidi                                                              rebaudiozidi  A 

nax. № 6.   stevias  ZiriTadi   diterpenuri  glikozidebis  

struqturuli    formulebi 
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   terpenoiduri  naerTebis  Seswavlisas viyenebdiT maRali wnevis 

siTxovani qromatografirebis meTodis SesaZleblobebs.  

qromatografirebas vaxdendiT qromatografze Beckman (USA),  

deteqtoriT    Millipore,    Waters 210 nm.   qromatografiuli  sveti:  

Bordapac C18 ;    Bordapac  NH 2. 

  gamxsnelTa  sistemebi : 

1. meTanoli  - wyali  (65 :  35) 

2. acetonitrili  - wyali  (85 :  15) 

3. acetonitrili – wyali  (40 :  60) 

    stevias foTols (5g) vaqucmacebdiT, vamuSavebdiT soqsletis 

aparatSi, qloroformiT (300 ml) 2saaTis ganmavlobaSi, Semdeg 

meTanoliT (300 ml) 5 saaTs, Semdeg wyliT (30 ml). miRebul 

eqstraqtebs vfiltravdiT da vakoncentrirebdiT vakuumis 

pirobebSi. qloroformiani da wyliani eqstraqtebi tkbil 

diterpenur glikozidebs ar Seicaven.  wyliani  eqstraqtic  

Tavisufalia  aseTi  naerTebisagan.  diterpenuli  glikozidebi  

stevias  foTlidan  eqstraqtirdeba  srulad  spirtis  

meSveobiT.   

 

  
 

 

100% 
 

 
 

 

 

 

 

 

 

 

 

 

 

                   
 

 

        1-jer          2-jer          3 –jer       4-jer                                                   
 
 

nax. №7   eqstraqciis  jeradobisa  da  eqstraqciis  xarisxs  

Soris   damokidebuleba.                                                                                                        
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 spirtiani  gamonawvlili  garda  diterpenuri  glikozidebisa  

Seicavs  gansxvavebuli  klasis  naerTebs.  terpenoidebis  

Semdgomi  SeswavlisaTvis  saWiroa  eqstraqtis  

qromatografireba.  spirtian  eqstraqts  aorTqleben  vakuumis 

pirobebSi  amoSrobamde  da  narCens  utardeba  eqstraqcia  

spirtiT.  eqstraqciis  sisrule mowmdeba  qromatografiulad  

(nax. №7).  mSrali  narCenidan  spirtiT  3 jeradi  eqstraqciaa    

optimaluri.    spirtiani eqstraqti  saWiroebs amoSrobas  da 

gadakristalebas spirtSi samjer.  miRebuli TeTri  kristalebi  

gavxseniT spirtSi  (10 ml),  gavfiltreT membranul filtrSi 

(0,45 mkr) da vawarmoebdiT maRalefeqtur Txelfenovan 

qromatografirebas silikagelis Txel Sreze (Merc), gamxsnelTa 

sistemaSi: qloroformi: meTanoli :wyali (30:20:4). qromatogramas 

vamJRavnebdiT 10 %-iani  gogirdmJavaTi  (nax.#8.)    

                             cxrili #1. 

stevias  tkbili  terpenoiduri  glikozidebis  

 qromatografiuli  daxasiaTeba 

         
     dasaxeleba 

       Rf-is  mniSvneloba 

qloroformi : meTanoli : 

wyali 

30:20:4 

Seferiloba 

H2SO4-iT 

damuSavebis 

Semdeg 

stevias  foToli:    0,75     muqi 

     0,8   muqi 

rebaudiozidi  A      0,8   muqi 

steviozidi      0,75   muqi 

 

 

Sesxurebis Semdeg firfitas vacxelebdiT 1100 C-ze da Semdgom 

vaxdendiT densidometrirebas 395 nm-ze. cxrilSi  mocemulia 

naerTTa  Rf-is  mniSvnelobebi da sxva qromatografiuli 

maxasiaTebeli. tkbili diterpenoiduri glikozidebis 

identifikacia SesaZlebeli gaxda literaturuli monacemebis da 

avTentur nivTierebaTa (steviozidi da rebaudiozidi) 

maxasiaTeblebis SejerebiT. steviozidisaTvis Rf –is mniSvneloba 

0,75, xolo rebaudiozidis ki 0,80. gogirdmJavas Sesxureba  iwvevs 
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qromatogramaze muqi laqis warmoqmnas. am naerTebisaTvis 

ultraiisfer areSi STanTqmis maqsimumi  210 nm-s farglebSia.  

 
 
               

 

 

 

     

 

                                                                          

    1          2                3                4 

nax. № 8.  Txelfenovani  maRalefeqturi  qromatogramis  

sqematuri gamosaxuleba, gamxsnelTa sistema: qloroformi : 

meTanoli : wyali (30:20:4).    

1. stevias  spirtiani  eqstraqti               

2.steviozidisa  da  rebaudiozidis  narevi 

3. steviozidi:  4. rebaudiozidi  A 

    

 stevias foTlidan sqemis mixedviT gamokristalebuli  

preparati maRali wnevis qromatografirebisas,  

qromatografiuri  sveti :  Bondapac NH2 ,  acetonitrili – wyali (84 

%), deteqtireba  210  nm –ze, iZleva  sul  mcire oTxi  

mkveTrad  gamoxatul  piks (nax. 3.1.4).  qromatogramaze  

miRebuli  naerTebis pikebis  avTentikur  diterpenuli  

glikozidis  pikebTan  da  Sekavebis  droTa  Sedareba  (nax. 

№8, cxr.  №.2 )  gvaZlevs  saSualebas  piki  B miviCnioT -  

dulkozidad A,  piki C – steviolad,  piki  E – rebaudiozidad  C,  

xolo  piki F – rebaudiozidad A. 
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cxrili  №.2 

stevias  diterpenuli  glikozidebis  qromatografiuli   

 daxasiaTeba (Sekavebis  dro  wuTebSi) 

№ № nivTiereba avTentikuri 

nivTiereba 

stevias 

foTlis 

eqstraqti 

jamuri 

preparati 

1 

2 

3 

4 

5 

6 

7 

8 

steviolbiozidi 

dulkozidi   A 

rebaudiozidi B 

steviozidi  

rebaudiozidi  C 

rebaudiozdi   A 

rebaudiozdi   E 

rebaudiozidi D 

4,5 

6,5 

7,4 

8,8 

10,1 

11,9 

14,2 

16,5 

- 

6,6 

- 

8,9 

10,0 

11,8 

- 

- 

- 

6,5 

- 

8,9 

10,2 

11,8 

- 

- 

                                                                                                                         

nax. #9  stevias foTlis tkbili diterpenuri naerTebis 

qromatograma, gamxsneli sistema: acetonitrili – wyali (84%), 

qromarografiuli sveti Bondapac NH2, deteqtireba 210 nm-ze. 
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Nnax. #10  avTenTikuri tkbili diterpenuri glikozidebis 

qromatograma, A-steviobiozidi, B-dulkozidi A, C-rebaudiozidi 

B, D-steviozidi; E-rebaudiozidi C, F-rebaudiozidi A, G-

rebaudiozidi E, H-rebaudiozidi D.     

    100g stevias foTlidan SesaZlebelia 6,5-dan 7,5 g-mde tkbili 

diterpenuri glikozidebis jamuri preparatis miReba.  

dominirebadi  naerTebi  aseT  preparatSi  steviozidi   da  

rebaudiozidia. erT  ha-ze  gadaangariSebiT   es  Seadgens  100 

– 115  kg – s.  preparatis  saqarozaze  sul  mcire  250 – jer  

tkbili  maCveneblis  SemTxvevaSi  Sedegi  25 – 30 tona  

saqarozas  eqvivalentia. 

   stevias  tkbili  diterpenuri  naerTebis  gansazRvris  

efeqturi  meTodi - maRali  wnevis   siTxuri  

qromatografirebis  meTodia,  romelic  iZleva  saSualebas  

Catardes  maTi  Tvisobrivi  da  raodenobrivi  analizi. 

 

 

 

 

 

 



 49 

7.  tkbili diterpenuli naerTebis Semcveloba mcenaris 
sxvadasxva nawilSi da maTi cvalebadoba vegetaciis dros 

      

 stevias dargva saqarTvelos pirobebSi xdeba aprilSi. erT ha-

ze irgveba 50-70 aTasi nergi. stevias foTlis aRebis optimaluri 

periodis gansazRvra mniSvnelovania, raTa miRebuli mosavali 

da masSi tkbili diterpenuli glikozidebis Semcveloba iyos 

maqsimaluri. mosavlis  aRebis  periodSi  mcenaridan  aiReba  

185 g  miwiszeda  masa,  romlis  65 – 69 %  foTlis  masaze  

modis,  darCenili  31 -35 %  ki  Reroa. foTlis  gaSrobis  

Semdeg  rCeba  38  g – ze meti  mSrali  masa. stevias  

sxvadasxva  nawilSi   tenis  Semcveloba  65 – dan  80 - %-mdea 

(cxr. 3.).  foTlovani  masis  ZiriTadi  masa  me-7 da  qveda  

foTlebiTaa  warmodgenili.  mosavlis  aRebis  periodSi 

mcenaris zrda – ganviTarebis yvela etapze foTolSi  gvxvdeba 

tkbili glikozidebi. maTi Semcveloba izrdeba yvavilobis 

dawyebamde, Semdgom ki odnav klebulobs  (nax. №10), klebis  

ZiriTadi  mizezi  mcenareze  xmobadi  foTlebia,  romlebSic 

tkbili diterpenuri glikozidebis Semcveloba  mniSvnelovnad 

mcirdeba. foTlis  xmoba  (gamuqeba) iwyeba  miwis  zedapirTan  

axlos  mdebare  foTlebidan. aseTi  foTlebis  Semcveloba   

saboloo  produqtSi  mkacrad  gansazRvrulia.   amitomac 

mosavlis aRebis optimalur pirobad  mcenaris  butonizaciis 

periodi SeiZleba CaiTvalos, romelic  emTxveva Cvens  

pirobebSi seqtembers.  seqtembris  Semdeg  mcenareze  kvlav  

viTardeba  foTlebi,  romlebic  mTeli  mosavlis  20 – 30 %-s   

         10 % 

          9 

          8  

          7  

          6 

          5  

                                       V      VI      VII      VIII      IX       X      XI       XII   Tveebi  

nax. № 11. stevias  foTolSi  tkbili  diterpenuri  
glikozidebis  cvalebadoba  vegetaciis   dros. 
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  cxrili  №3. 
stevias   miwiszeda  masis  teqnikuri  maxasiaTeblebi 

 

dasaxeleba 

nedli 
foTlis 
wili 

mSrali foTlis 
        wili 

Ínedli 
foTlis 
tenianoba 
%-Si 

eqstraqtuli 
nivTiereba 
%-Si, 
mSral masaze  
gadaangar. 

 
g - Si 
  

  %-Si 
 mTeli 
 masidan 

    
  g-Si 

   %-Si  
 mTeli 
 masidan 

ylorti 4,5 2,4 0,95 1,9 79,9 53,8 

me-2-3 
foToli 

8,5 4,6    2,6 5,1 69,5 52,1 

me-4-6 
foToli 

18,5 10   5,3 10,4 71,4 49,8 

me-7-10 
foToli 

23,5 12,7   7,5 14,7 69,0 53,4 

me-10 da  qveda 
foToli 

14,5 7,8 5,2 10,2 65,0 53,5 

gverdiTi 
zeda ylorti 

17 9,2 4,3 8,4 75,0 51,7 

gverdiTi 
qveda ylorti 

41,5 22,4 12,3 24,1 70,0 51,7 

Rero 57 30,8 12,8 25,1 78,0 19,5 

    

Seadgens  da  masSi  tkbili  naerTebis  Semcveloba  

TavdapirvelTan  SedarebiT  80 % - s  ar  aRemateba. 

     mcenare  stevias  sxvadasxva  nawilSi  tkbili naerTebi 

araTanabradaa ganawilebuli. misi ZiriTadi nawili zrdasrul 

foTlebSia, romlebic mcenaris butonizaciis dros mTeli masis 

35 %-mdea.  (cxrili  № 3.).  masSi  tkbili diterpenuri 

glikozidebis Semcveloba  14 – 15 %-is  farglebSia. mcenaris  

nazi  foTlebi  am  naerTebs  naklebi  raodenobiT  Seicaven  

da  is  8,0 – 9,0  % - is  farglebSi  meryeobs,  xolo  nazi  

duyebi  tkbil diterpenul glukozidebs  ufro  naklebi  1,1 – 

3,5  %-is  odenobiT Seicaven.   fesvebSi  tkbili diterpenuli 

glukozidebis Semcveloba  praqtikulad  nulis  tolia. 
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 cxrili   №4 
tkbili diterpenuri glikozidebis ganawileba mcenaris 

 sxvadasxva nawilSi 
                                  

      nivTiereba       
 
mcenaris 
nawili 

wili   mTel   masaSi           saerTo 
Semcve
loba 
 % mS 
mas. 
gadaan. 

 
dulko
zidi 

 
rebaudi
ozidi 

A 

 
rebaudi
ozidi 

C 

 
steviozi

di  

duyi da pirveli 
foToli 

 
- 

 
0,38 

 
0,05 

 
0,57 

 
1,1 

me – 2 – me – 4 
foToli 

 
0,01 

 
0,39 

 
0,05 

 
0,55 

 
11,0 

me -5 – me – 8 
foToli 

 
0,01 

 
0,41 

 
0,05 

 
0,53 

 
10,5 

gverdiTi  
zrdasruli 
foTlebi 

 
_ 

 
0,42 

 
0,03 

 
0,55 

 
11,0 

me – 9 – me -11  
foToli 

 
0,1 

 
0,4 

 
0,03 

 
0,47 

 
14,8 

me – 12 da  
qveviTa 
foToli 

 
- 

 
0,3 

 
0,01 

 
0,49 

 
14,6 

Rero - 0,42 0,02 0,56 0,2 

fesvi - - - - 0 

 

ReroebSi dabalia tkbili glikozidebis koncentracia, amitomac 

Reroebi maTi Semdgomi gadamuSavebisaTvis ar gamoiyeneba 

(Reroebis mTliani masa  40 %-mdea). stevias foTlebSi 

eqstraqtul nivTierebaTa raodenobasa da tkbili diterpenuri 

glikozidebis Semcvelobas Soris garkveuli korelacia 

arsebobs,  Tumca  is  ver  gamodgeba  am  naerTTa 

testirebisaTvis.   magaliTad  ReroSi  eqstraqtul  naerTTa  

raodenoba  19, 5 %-ia,  maSin  rodesac  tkbili diterpenuli 

glikozidebis Semcveloba kvalis  saxiTaa.  foTlebSi  

eqstraqtuli  nivTierebani  49,0 – 54,0 %-mdea,  Tumca tkbili 

diterpenuli glikozidebis Semcveloba  1,1-dan  14,8 %-mdea.         

stevias  tkbili  diterpenuri  naerTebis  maRali  wnevis   

siTxuri  qromatografirebis  meTodiT  iZleva  saSualebas  
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Catardes  maTi  Tvisobrivi  da  raodenobrivi  analizi. 

kvlevisas  SesaZlebeli  gaxda  individualuri  naerTebis  

raodenobebi  dagvedgina.  interesi  am  sakiTxisadmi  

gazrdilia  imiT,  rom  rebaudiozidi  A  steviozidze  tkbilia  

da  amave  dros  sitkbos  ufro  sasiamovno  aRqmas  iwvevs.      tkbili  

diterpenuri  naerTebi  mcenareSi  araTanabradaa  ganawilebuli.  

mcenaris  yvela  nawilSi  dominirebadia  steviozidi.  igi  TiTqmis  

orjer  metia  vidre  rebaudiozidi  A.  rac  Seexeba  rebaudiozidi  

C –s  da  dulkozids  maTi  Semcveloba  tkbili  diterpenuri  

naerTebis  saerTo  masis  5 %-s  ar  aRemateba. 

    stevias  mosavlis  aRebis  meTodi,  rodesac  krefen  naz  duyebs  

araa  gamarTlebuli,  radganac  amiT  marTalia  nawilobriv  

izrdeba  mosavlis  raodenoba,  magram  mcirdeba  tkbili  

diterpenuri  naerTebis  saerTo  raodenoba,  rac  uaryofiTad  

moqmedebs  miRebuli  produqciis  xarisxze,  gamosavlianobaze  da  

saboloo  jamSi  warmoebuli  prodqciis  TviTRirebulebaze  da  

konkurentunarianobaze. 

 

8.   stevias foTlis tkbili diterpenuri  glikozidebis jamuri  

preparatis  miReba 

      mTels  msoflioSi steviasadmi  interesi  gamowveulia  

masSi tkbili diterpenuli  glikozidebis  SemcvelobiT. es 

naerTebi  wyalSi  da  spirtSi  kargad  xsnadebi  arian. stevias  

foTlis  tkbili  terpenoiduri  glukozidebis   jamuri  

preparatis  misaRebad  stevias foTlis eqstraqcia xdeba wyliT 

(130,259), aseve SesaZlebelia  organuli gamxsnelebiT. stevias  

tkbili  diterpenuri  glukozidebis   eqstragireba  foTlidan  

xdeba Tbili (40-45 
0
C) wyliT, wyali -nedleuli Tanafardoba 10 : 1. 

eqstraqciis xangZlivoba 14-15 sT-ia (nax. №12).  Tanafardobis da 

temperaturis Semdgomi gazrda ar iwvevs raime mniSvnelovan 

cvlilebebs xsnarSi eqstraqtul nivTierebaTa koncentraciis 

gazrdis TvalsazrisiT. eqstraqcia ufro efeqturia Tu 

nedleuli winaswar daqucmacdeba 1-1,5 mm zomis nawilakebad. 

eqstraqcia ufro  efeqturia Tu mas e.w. batareuli sistemiT 

CavatarebT.  
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 % 

 

 3.5 

 3.0                       

  2.5 

2.0 

1.5 

1.0 

0.5 

      

    1  2  3  4  5  6  7  8  9  10  11  12 13 14  15    sT 

nax. №12. tkbili diterpenuri glikozidebis gamowvlilvaze   
nedleulis eqstraqciis  pirobebis  damokidebuleba. 
       aseT pirobebSi SesaZlebelia  tkbili  naerTebis  

maqsimaluri  gamowvlilva.   steviasagan miRebuli eqstraqti 

Seicavs gansxvavebuli klasis nivTierebebs, romlebic 

gansxvavdebian rogorc molekuluri masiT da zomebiT, aseve 

molekulis fizikuri da qimiuri TvisebebiT.  

    dReisaTvis Zalze didi gavrceleba hpova teqnologiebma 

membranuli ultrafiltraciis gamoyenebiT. gansakuTrebiT 

gavrcelda aseTi teqnologiebi biologiurad aqtiuri, 

Termolabiluri naerTebis warmoebis dros rogorc kvebis 

mrewvelobaSi, aseve farmacevtul warmoebaSi. ultrafiltracia 

warmoadgens naxevrad gamtari membranebis meSveobiT WeSmariti 

da koloiduri xsnarebis dayofasa da koncentrirebas SedarebiT 

dabali wnevis pirobebSi (1 mpa-mde). rogorc cnobilia 

ultrafiltracia ar mimdinareobs fazuri cvlilebebis 

pirobebSi, amitomac miRebuli naerTebis bunebrivi Tvisebebis 

cvlileba praqtikulad minimumamdea dayvanili. gansakuTrebuli 

gavrceleba celulozis acetatisagan damzadebulma membranebma 

hpoves (acetilirebis sxvadasxva xarisxiT).  

   rogorc wesi ultrafiltracia  gamoiyeneba araerTgvarovani 

xsnarebis gasafiltravad, romlebic Seicaven, rogorc 

dabalmolekulur, aseve maRalmolekulur naerTebs (300).   
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  ultrafiltracia xorcieldeba gamdinare reJimSi, rodesac 

gasafiltr xsnarze moqmedebs osmosur wnevaze (P0) Warbi wneva (P). 

Tu naxevrad gamtari membrane maRalmolekuluri naerTis mimarT 

absoluturad seleqtiuria, maSin dayofis procesi warimarTeba 

Warbi wnevisa da osmosuri wnevis sxvaobis xarjze. membranebi ar 

arian izotropulebi zedapirze forebis zomebiT da amitomac 

gaxsnili nivTierebebis nawili gadis filtrSi. maSin filtracia 

warimarTeba Semdegi ZaliT: 

                    P = P1 -  Δ P    (127) 

  membranis  gamtarianoba ganisazRvreba: 

                   G =G0 ( P - Δ P )  

 sadac: G0 - gamtarianobis konstantaa, l/m2 

                  P1 -  filtraciis  wneva, atm.                   

          Δ P- filtratisa da xsnaris osmosur wnevebs Soris   sxvaoba, 

atm. 

  dayofis procesis seleqtiurobis gaangariSeba xdeba 

Semdegnairad:     

                                                      %100
1

21

C

CC
F


  

    sadac:  C1 - xsnarSi gaxsnili nivTierebis koncentraciaa, %-Si 

                 C2-gaxsnili nivTierebis koncentraciaa filtratSi, %-Si 

     CaTvlilia, rom xsnarebis ultrafiltraciuli membranebiT 

dayofisas, membranis forebze meti zomis molekulebi rCebian 

xsnarSi, e.i. maTi koncentracia matulobs, xolo naklebi zomis 

molekulebi gadian gamxsnelis WavlTan erTad filtratSi. 

   ultrafiltraciisas seleqturobas da gamtarianobis ZiriTadi 

gansazRvreli faqtorebia hidrodinamikuri pirobebi, gasafiltri 

xsnarebis temperatura, aseve gasafiltri naerTebis buneba da 

koncentracia.  

   ultrafiltraciiT xsnarebis dayofis dros Sekavebuli 

naerTebis dagroveba xdeba membrana-xsnari sazRvarze. es movlena 

cnobilia koncentraciuli polarizaciis saxelwodebiT da 

uaryofiTad moqmedebs naerTTa gasufTavebaze. sasazRvro Sridan 

naerTTa mocileba xdeba xsnaris moZravi Wavlis meSveobiT.  

   praqtikulad yvela membranisaTvis dadgenilia, rom membranis 

zedapirze Wavlis siCqaris gadideba iwvevs gamtarianobisa da 
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seleqturobis gazrdas. es kanonzomiereba turbulenturobis 

garkveul donemdea SenarCunebuli.  

 ultrafiltraciis dros erT-erTi ganmsazRvreli parametri 

samuSao wnevaa. mudmivi wnevis dros gamtarianoba TandaTanobiT 

klebulobs, xdeba membranis SemWidroeba. wnevis mateba iwvevs 

gamtarianobis gazrdas  da xSir SemTxvevaSi seleqturobis 

Semcirebas, am ukanasknelis mizezi koncentraciuli polarizaciis 

efeqtis gazrdaa.  ultrafiltraciuli membranebranisaTvis 17-57 C
0 

 

temperaturul diapazonSi gasafiltri xsnaris gamtarianoba 

izrdeba, xolo seleqturoba ucvleli rCeba.   xsnaris maRali 

koncentracia (54) an misi gazrda filtraciis procesSi 

uaryofiTad moqmedebs ukuosmosuri da ultrafiltraciuli 

membranebis gamtarianobaze. Semcireba gamowveulia osmosuri 

wnevis gazrdis gamo gayofis mamoZravebeli Zalebis SemcirebiT. 

aseT pirobebSi seleqturoba  koncentraciuli polarizaciis 

efeqtis gazrdis gamo mcirdeba.  

     stevias tkbili diterpenuri glikozidebis gamosayofad saWiroa 

xsnars ultrafiltraciis pirvel safexurze jer moscildes 

nivTierebebi, romelTa molekuluri masa maT molekulur masas 

aRemateba, xolo meore safexurze ki is nivTierebebi, romelTa  

molekuluri  masa  naklebia  tkbili  diterpenuri  glikozidebis  

masaze.  

   eqsperimentebi CavatareT brtyel modulze 0,04 m2 muSa 

farTobiT. membranis SesarCevad gamoviyeneT polimerebi 

sxvadasxva safuZvelze: acetatceluloza, polisulfonamidi, 

poliamidi, polikarbonati da sxva. 

    naxazze warmodgenilia laboratoriuli orsafexuriani 

ultrafiltraciuli  danadgari (nax. №13).  avzidan (1) 

eqstraqti xvdeba modulebSi (2) tumbo-dozatorebis (3) 

meSveobiT.  
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nax. №13.  laboratoriuli  orsafexuriani ultrafiltraciuli 
danadgaris  sqema. 

1,7 - WurWelebi;  2,8 - safiltracio modulebi;  3,9 - tumboebi;  
4,10 - ventilebi;  5,11 - manometrebi;  6,12 - rotatometrebi;  13 – 
Termometri.  
 
 membranis zedapirze wnevis da eqstraqtis temperaturis gazomva 

xdeboda Sesabamisad manometrebiT (4) da TermometrebiT (5). 

wnevis regulireba xdeboda ventilebis (6) meSveobiT. filtrati  

grovdeba mimRebebSi (7,8). membranaTa mwarmoeblobis dadgenas 

vaxdendiT wamzomiTa da niSandebuli WurWliT, xolo 

seleqturobis dadgena xdeboda filtratisa da  koncentratis 

qimiuri analiziT. 

 ultrafiltraciisaTvis erTerTi mniSvnelovani maCveneblis 

Wavlis siCqaris gazrda  (0,2 m/wm-dan 0,5 m/wm-mde) dadebiTad 

moqmedebs membranis mwarmoeblobaze (TiTqmis orjer izrdeba), 

Semdgomi zrda mxolod umniSvnelo cvlilebebs iwvevs. 

ultrafiltraciis meore stadiazec msgavsi suraTi gvaqvs.  rac 

Seexeba seleqturobas Wavlis siCqaris gazrda iwvevs am 

maCveneblis Semcirebas. Cvens mier SerCeul iqna Wavlis siCqaris 

optimaluri intervali 0,5-0,6m/wm, meore stadiaze ki 0,6-0,7m/wm. 

Wavlis siCqareze seleqturobisa da mwarmoeblobis 

damokidebuleba gamoxatulia nax. №14.                                                                                                                                          
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                                                                                                                      G   l/m2sT 

     φ % 

96 22 

 

94  18 

 

 

       92    14 

 

 

       90    10 

 
 

 ≈                                                                      ≈ 

 
         0,2    0,4     0,6     0,8      1,2      1,4    m/wm 
nax. № 14. ultrafiltraciuli  membranis  gamtarianobasa  da  
seleqturobaze    stevias  eqstraqtis  Wavlis  siCqaris  
damokidebuleba.       gamtarianoba,      seleqturoba 

                  
    φ %                                                                                                                                                                
                                                                                                                       G l/m2sT  
   96 22 
 
 

95 18 
 
 
   92   14 
 
 
   90   10 
 
 

 ≈                                                                                         
≈ 
       0,05    0,1           0,15            0,2      mpa 
     nax. №  15.  stevias  eqstraqtis  wnevis  damokidebuleba    
    ultrafiltraciuli membranis  gamtarianobasa  da    

    seleqturobaze.      Gamtarianoba,      seleqturoba 
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cnobilia, rom ultrafiltraciis dros membranaze momqmedi 

wnevis gazrda iwvevs seleqturobis da aseve mwarmoeblobis 

gazrdasac. stevias eqstraqtis ultrafiltraciisaTvis 

optimaluri wneva miCneulia intervali 0,1-0,2 mpa, filtraciis 

meore stadiaze ki wnevis momateba ukeTes Sedegebs iZleva. nax. 

№ 15  naCvenebia membranaze momqmedi wnevis damokidebuleba 

mwarmoeblobasa da seleqturobaze. 

naxevrad gamtar membranebSi ultrafiltraciis procesSi 

mwarmoeblobaze da seleqturobaze gansakuTrebul gavlenas 

axdens gasafiltri xsnaris temperatura da koncentracia. 

stevias eqstraqtisaTvis filtraciis pirvel stadiaze 

optimalur temperaturad miCneulia 18-20 
0
C, xolo meore stadiaze 

20-22
0
C. xsnaris koncentraciis mateba iwves rogorc mwarmoeblobis  

aseve  seleqturobis  Semcirebas.      

    cxrili № 5 

stevias foTlis eqstraqtis tkbili diterpenuli naerTebi  da  

maTi  cvalebadoba  ultrafiltraciis  dros  

 (% -Si mSral masaze  gangariSebiT) 

 

№ 

                        
nimuSebi 

  
nivTiereba 

stevias 

 eqstraqti 

ultrafiltraciis 

safexuri 

I safexuri 

1100A
0
 

II safexuri 
550A

0 

1 

2 

3 

4 

5 

steviozidi 

rebaudiozidi - A 

rebaudiozidi  - C 

dulkozidi 

saerTo  Semcveloba 

1,9 

1,1 

0,15 

0,05 

3,3 

6,9 

3,9 

0,5 

0,2 

11,7 

24,1 

12,7 

2,0 

0,9 

40,2 

      pirveli filtraciisaTvis SevarCieT filtrebi 1100 A
0
 foris 

zomebiT, xolo meore filtraciisaTvis 550 A
0
. pirveli 

filtraciis Semdeg membranaSi garda tkbili diterpenuri 

glikozidebisa gadis sxva dabalmolekuluri naerTebic, Tumca  

tkbili diterpenuri glikozidebi mainc koncentrirdebian 3,5 – 4 

- jer  (cxr. № 5.) meore filtracia saSualebas iZleva tkbili 

diterpenuri glikozidebi davakoncentriroT 50-80 %-mde.           
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cxrili  №  6. 

stevias  eqstraqtis  ultrafiltraciis  parametrebi 

 

ultrafiltraciis 

safexuri 

Wavlis 
siCqare 
m/wm 

wneva 

mpa 

temperatura, 

0C 

xsnaris 
koncentracia 

g/l 

ultrafiltraciis 
pirveli  safexuri 

0,5-0,6 0,1-0,2 18-20 <100 

ultrafiltraciis 
meore  safexuri 

0,6-0,7 0,15-
0,25 

20-22 <200 

 

   stevias eqstraqtis orsafexuriani ultrafiltraciis 

parametrebi mocemulia cxrilSi  №6, xolo membranis 

daxasiaTeba mocemulia cxrilSi №7.    

cxrili  № 7.  

ÖËÔultrafiltraciuli  membranis  maxasiaTeblebi 

ultrafiltraciis 

safexuri 

forebis 

zomebi 

A
0
 

kuTri 

mwarmoeb

loba 

l/m2. sT 

seleqtur

oba 

% 

dasaSvebi 

temperatura 
0
C 

ultrafiltraciis 

pirveli  safexuri 

1100 15-17 90-95 5 – 40 

ultrafiltraciis 

meore  safexuri 

550 15-17 4-5 5 – 40 

 

     stevias koncentrati, romelic miiReba orsafexuriani 

ultrafiltraciis Sedegad Seicavs nivTierebebs molekuluri 

masiT 550-1100 naxSirbad erTeuli. am naerTebidan ZiriTadi wili 

(45-80 %), stevias tkbil diterpenur naerTebze modis. 

  misi  Semdgomi  gasufTaveba  SesaZlebeli  gaxda  

warmodgenili sqemis mixedviT (sqema №3). koncentrati  

saWiroebs Semdgom gasufTavebas, gauferulebas da naerTTa 

gamokristalebas, risTvisac eqstraqts vatarebdi kaTionitsa da 

anionitSi. gasufTavebul  eqstraqts vakoncentrirebdi vakuumis 

pirobebSi an vaSrobdi mfrqvevana saSrobze. e.w. „TeTri  
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cxrili. № 8 
stevias foTlis tkbili diterpenuri glikozidebis jamuri 
preparatis organoleptikuri  da fiziko-qimiuri daxasiaTeba 

maCveneblebi norma realurad 

feri TeTri TeTri 

gemo tkbili tkbili 

suni gareSe dauSvebelia ara aqvs 

sitkbos intensivoba 

(g saqarozasTan SedarebiT) 

ara nakleb 220 250 

tkbili diterpenuri 

glikozidebis jamuri 

raodenoba (%) ara nakleb 

 

90 

 

 

95 

wyali % ara umetes 5 4 

spirtis narCeni raodenoba ar daiSveba ar  aris 

wyalSi xsnadoba sruli sruli 

       cxrili № 9 

stevias  mSrali  foTlis  da  misgan  miRebuli  produqtebis  

TviTRirebulebis  gaangariSeba 

danaxarjis  
dasaxeleba 

erTeulis  
Rirebuleba (lari) 

danaxarji  1 ha 
– ze (lari) 

nergis Rirebuleba 0,10 6000 

movla – moyvana 2,0 3000 

gaSroba 0,10 150 

mosavlis  Rirebuleba 7,0 10500 

daxarisxeba 0,5 750 

dafasoeba 0,5 750 

dafasoebuli 
produqcis Rirebuleba 

8,0 12000 

1kg eqstraqtis 
misaRebad saWiro 
nedleulis Rirebuleba 

 

28 

 

mSrali eqstraqtis 
miReba da  gaSroba 

25 8750 

mSrali  eqstraqtis 
sabiTumo  fasi 

60 21000 

TeTri  steviozidis 
Rirebuleba 

220 28600 
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sqema № 3 

stevias foTlis tkbili diterpenuri glikozidebis jamuri 

preparatis miRebis  teqnologiuri  sqema 

 

  stevias nedli foToli                          stevias mSrali foToli   

                                                                                                

daqucmaceba 

 

eqstraqcia 

 

eqstraqtis filtracia 

 

eqstraqtis  orsafexuriani 

ultrafiltracia 

 

   vakuumkoncentracia                   kaTioniti                 silikagelis  

sveti 

        

        koncentrati                            anioniti                    sefadeqsis  sveti 

 

         dafasoeba                                 Sroba                           koncentracia 

 

                                        kristalizacia             kristalizacia 

 

                                      Sroba                               Sroba 

 

                                       dafasoeba                        dafasoeba 
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steviozidis“ misaRebad saWiroa preparatis gadakristaleba 

spirtSi.  miRebul  kristalebs vaSrobdi  60-70 
0
C temperaturis  

pirobebSi. stevias foTlisagan miRebuli tkbili diterpenuli 

glikozidebis jamuri preparati warmoadgens TeTr kristalur 

nivTierebas, intensiurad tkbili gemoTi (cxr. № 9).  

silikagelis  da  sefadeqsi   LH-20  svetze  eluirebas   vaxdendiT  

spirtiT.  me-3  da  me-4  fraqciebidan  kristaldeba   

intensiurad  tkbili  gemos  mqone  naerTebi – tkbili  

diterpenuri  glikozidebis  jami  (8, 10). 

 stevias  foTlis  da  misgan  miRebuli  produqtebis  

gamoyeneba  SesaZlebelia,  rogorc  tkbili  danamatisa. 

     stevias   foTlisgan  SesaZlebelia  miviRoT  60 -70 %  

eqstraqti.  e.i.  3,3 -3,5kg  stevias  mSrali  foTlisagan  

SesaZlebelia  1kg  mSrali  eqstraqtis  miReba,  romelic  80 – 

90 –jer  tkbilia  vidre  saqaroza.  1kg  tkbili  diterpenuri  

glikozidebis  jamuri  preparatis  miReba  SesaZlebelia  12 - 

14kg   mSrali  foTlisagan.  dRevandeli  fasebiT  stevias  mSrali  

foTlis, mSrali  eqstraqtis da tkbili diterpenuri  

glikozidebis  jamuri  preparatis  TviTRirebulebis  gaangariSeba  

gaxda SesaZlebeli (cxr. №9). saerTaSoriso fasebis  

gaTvaliswinebiT CvenSi warmoebuli  produqcia  konkurentunariani  

iqneba. dRevandeli fasebi 50 %-iT naklebia. 

  Cvens  mier  miRebuli  Sedegebis  Sedareba  literaturul  

monacemebTan,  haragvaiSi,  CineTSi  da  sxva  qveynebSi  

moyvanili  stevias  qimiur  maCveneblebTan  gviCvenebs,  rom  

saqarTveloSi  introducirebiT  stevias  praqtikulad  ar  

daukargavs  Tvisebebi. foTolSi tkbili diterpenuri  naerTebis  

SemcvelobiT  is  axlosaa  CineTSi  moyvanil  mosavalTan.  

stevia da  misgan  miRebuli  produqtebi  SeiZleba  

gamoviyenoT  sxva  damatkbobelebTan  kompoziciaSi  (91). 
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9. tkbili  diterpenuri  naerTebis  gansazRvris  eqspres  

meTodi 

     tkbili diterpenuri glikozidebis gansazRvris zusti 

meTodi qromatografirebaa, magram es meTodi moiTxovs 

ZviradRirebul teqnikas da maRalkvalificirebul 

specialistebs. sawarmoos pirobebSi nedleulis winaswari 

SefasebisaTvis meTodi mouxerxebuli iqneba,  amitomac 

SevecadeT gagvemartivebina meTodi, gansazRvris sizustis donis 

SenarCunebiT da nimuSis Semowmebis drois SemcirebiT. yovelive 

saSualebas iZleva angariSworeba fermerTan operatiulad  

moxdes. 

     stevias  foTlis  tkbili diterpenuri glikozidebis 

masuri wilis gansazRvris  safuZvlad  aviReT  is  garemoeba,  

rom  masSi  Semavali  naerTebis  STanTqmis  maqsimumebi  ui. 

Suqis  areSi  210 nm-ia (nax. № 15).  sakvlevi  nimuSebidan  

tkbili diterpenuri glikozidebis  mocilebis  Semdeg  narCeni  

praqtikulad  ar  STanTqavs   210 nm-ze. 

 

             
                                                   220        210        200       190 nm 

nax. № 16. stevias  foTlis  tkbili diterpenuri glikozidebis  

jamuri  preparatis ultraiisferi  speqtri.  

 1. + meTanoli;  2.  + wyali.     
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    diterpenuri glikozidebis masuri wilis gansazRvrisaTvis 

saanalizo nimuSs vaqucmacebdiT ise, rom daqucmacebuli 

nawilakebi gadiodes 1mm diametris mqone sacerSi.  viRebdiT  1g  

(zusti masa)  saanalizo nimuSs, vaTavsebdiT  100 sm3  tevadobis 

mrgvalZira kolbaSi, vamatebdiT 50 sm3  wyals (4). kolbas 

vaerTebdiT ukumacivars da vaCerebdiT maduRara wylis 

abazanaze 2 saaTs, gamonawvlils filtravdiT. eqstraqcias 

vimeorebdiT   3-jer TiTo–saaTis ganmavlobaSi.  gafiltrul  

eqstraqtebs vaerTianebdiT, vacentrifigurebdiT.  migvyavda 

niSanxazamde (200 sm3).  viRebediT  sinjs  (20-50 sm3),  vamatebdiT 

natriumis qlorids an kaliumis hidroqsids (4-5g) da 

vamuSavebdiT buTanoliT (10-10sm3) 3-jer 5-5 wuTis ganmavlobaSi. 

buTanolian gamonawvlils vaerTianebdiT da srulad vaSrobdiT 

vakuumis pirobebSi. narCens gadavakristalebdiT  meTanoliT  3-

jer.  vxsnidiT  wyalSi (5 sm3) da vsazRvravdiT  optikur  

simkvrives  210 nm-ze (kontroli wyali). 

 

     

       E 

  

    0,40 

 

    0,30 

 

    0,20  

                  

    0,10 

                  0,01   0,02   0,03   0,04   0,05   0,06   0,07    C mg/sm3
   

 nax. № 17.  steviozidis da rebaudiozidis mixedviT agebuli     

graduirebuli   sakalibro   grafiki. 

 

     diterpenuri glikozidebis masur wils vsazRvravdiT  

graduirebuli grafikis mixedviT.   graduirebuli grafikis 
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asagebad  steviozidis  da rebaudiozidis preparatis  0,1 g 

(zusti masa)  vxsnidiT  10 sm3 wyalSi.  am  xnaridan Sesabamisad  

viRebdiT   1 sm3 (10 mg);   2 sm3 (20m g);  3 sm3  (30 mg);  5 sm3 (50 

mg). . . 8 sm3 (80 mg) vavsebdiT  10 sm3 distirebuli wyliT da 

optikur simkvrives  gavzomavdiT  speqtrofotometrze.  

   graduirebuli  grafikis asagebad abcisis  RerZze  

gadaiTvleba steviozidis da rebaudiozidis  raodenoba  mg-Si, 

xolo ordinatis RerZze optikuri simkvrivis mniSvnelobebi. 

      diterpenuri glikozidebis masur wils (X) procentebSi  

vangariSobdiT formuliT:  

                                                      X=  
mv

cV
 100 

 sadac,   c  – diterpenuri   glikozidebis   masuri   wilis  

gansazRvra   grafikis  mixedviT   mg /sm3
.                                                                                                                                  

 

              v  - sinjis moculoba, sm3
. 

      V – eqstraqtis saerTo moculoba,  sm3 
. 

         m - nimuSis masa  g. 

     speqtrofotometris ar qonis SemTxvevaSi gaerTianebul 

wylian eqstraqts vaorTqlebdiT  vakuumis pirobebSi mSral 

narCenamde, narCens vamuSavebdiT  10-10 sm3 buTanoliT  30-30 wT.  

3-jer maduRar wylian abazanaze ukumacivriT. buTanolian 

eqstraqtebs vaerTianebdiT da vaorTqlebdiT vakuumis pirobebSi 

mSral narCenamde. narCens gadavakristalebdiT     meTanoliT   

da  gavaSrobdiT   mudmiv   wonamde   90 - 100 
0
C-ze. 

    diterpenuri glikozidebis masur  wil   (x)  procentebSi 

vangariSobdiT formuliT: 

                                    X=  
m

ba 
 100 

sadac,    а - naleqiani jamis masa,  g. 

              b  –carieli jamis masa,   g. 

              m – nimuSis masa mSral masaze gadaangariSebiT,  g. 

   meTodi  uzrunvelyofs  tkbili  diterpenuri  naerTebis  

swrafad  gansazRvras  sawarmoo  pirobebisaTvis  dasaSvebi  

cdomilebiT.  meTodi  SeiZleba  gamoyenebuli  iqnas  nedli  

da  mSrali  foTlis,  eqstraqtis,  koncentratis  da  

mSrali  eqstraqtis  Sesafaseblad.  
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10. stevias  foTlis  fenolkarbonmJavebi  

      mcenareTa samyaroSi farTod gavrcelebuli naerTebi -

fenolkarbomJavebidan  steviaSi  miniSnebulia  qlorogenis  

mJavas  Semcvelobis  Sesaxeb (42). 

      stevias fenolkarbonmJavaTa  Sesaswavlad nimuSs 

daqucmacebis Semdeg  vukeTebdiT  3-jer eqstraqcias 80 %-iani 

spirtiT  30-30wT – is ganmavlobaSi. miRebuli eqstraqtebis 

gaerTianebis Semdeg  vakoncentrirebdiT (vakuumi  45
0 

C) wylian 

narCenamde, romelsac  pigmentebisa da sxva lipofiluri naerTebis 

mosacileblad  ramodenimejer qloroformiT vamuSavebdiT. 

poliamidis svetze eluirebul  fenolkarbonmJavaTa  fraqcias, 

romlis eluaciasac vaxdendiT  wylisa  da  spirtis  mzardi  

koncentraciiT  wylian narCenamde, vakoncentrirebdiT  (vakuumis 

pirobebSi) da dieTilis eTeriT vamuSavebdiT. Tavisufali 

karbonmJavebi rogorc wesi eTerSi gadadis. bmuli naerTebis 

hidrolizs vaxdendiT 2N HCI-iT. hidrolizis Semdeg xsnars kvlav 

vamuSavebdiT eTeriT, romelSic gadadis gamonTavisuflebuli 

naerTebi. eTerian gamonawvlilebs vakoncentrirebdiT cal - calke. 

miRebuli koncentratebis qromatografirebas  vaxdendiT  

ormxrivad    qaRaldze:  I - mimarTuleba:  n – buTanoli –ZmarmJava –

wyali  (4:1:5),  II- 2 % -iani ZmarmJava  (nax.№.18). miRebul 

qromatogramas gaSrobis Semdeg  vamJRavnebdiT diazotirebuli 

sulfanolis mJavaTi  da  Na2CO3 – is xsnariT (cx. №10)   

 

  n -5 

 

 

    n - 6  

II 

 

 

 

 I  

nax. №18. stevias foTlis fenolkarbonmJavaTa  qromatograma. 

I mimarTuleba –n -buTanoli –ZmarmJava –wyali  (4:1:5). 

II mimarTuleba  2 %-iani ZmarmJava. 
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gamJRavnebamde da gamJRavnebis Semdeg  qromatogramebs 

vaTvalierebdiT ui. Suqze  amiakis orTqlSi an mis gareSe. laqebis 

maxasiaTeblebi mocemulia  cxrilSi. nivTiereba 5  miCneulia  p -

kumaris  mJavad, xolo nivTiereba   6 – yavis mJavad. 

nivTiereba  n -5 Tavisufali  saxiT  da  hidrolizatidan  ui.  

Suqze  iZleva  iisfer  fluorescencias,  romelic  amiakis  

orTqlSi  gadadis  molurjo – iisferSi,  rkinis  qloridis  

SesxurebiT  iZleva  vardisfer  Seferilobas,   diazotirebul  

sulfanolis  mJavasTan -narinjisfers,  ui.  Suqis  areSi  

STanTqmis  ori  maqsimumi  gaaCnia  254  da 309 nm – ze,   KOH-is   

damatebiT   iZleva   batoqromul    gadaxras  30 nm  (nax. №19). 

    nivTiereba  n – 6  u.i.  Suqze  iZleva  aseve  iisfer  Seferilobas,  

romelic  amiakis  orTqlSi  gadadis  lurjSi,  diazotirebul  

sulfanolis  mJavas  SesxurebiT  warmoiqmneba  iisferi  

cxrili  № 11 
stevias foTlis  da avTentikur fenolkarbonmJavaTa  

qromatografiuli daxasiaTeba 

 
nimuSi 

nivTiereb
a 

Rfх100 mniSvneloba Seferiloba   qromatogramaze 

buTan. 

Zmar-

mJava 

wyali 

4:1:5 

2 % 

Zmar- 

mJava 

benzoli 

Zmar- 

mJava 

wyali 

10:7:3 

u.i. 

Suqi 

u.i. Suqi 

     + 

   NH4 

 

FeCI3   

 

diazotire
buli 

sulfani-

lis mJava 

hidroliz
ati 

niv-ba    5 

 

88 

 

46 

 

73 

iisfe
ri 

molurjo
- 
iisferi 

vardi
sferi 

narinjis-

feri 

hidroliz
ati 

niv-ba    6 

 

59 

 

78 

 

14 

„ lurji „ iisferi 

 

niv-ba    5 

 

89 

 

47 

 

72 

„ molurjo
- 

iisferi 

„ narinjis-

feri 

niv-ba   6  60 77 14 „ lurji „ iisferi 

yavis 
mJava  

60 78 14 „ lurji „ iisferi 

P- kumaris  
mJava 

 

89 

 

47 

 

73 

„ Molurjo 
iisferi 

„ narinjis-

feri 

Seferiloba.  STanTqmis  ori  maqsimumi  ui.  Suqis  areSi  250 da 335 

nm –ze,   KOH-is  damatebiT  iZleva  batoqromul  gadaxras   (nax. № 

17). 
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       miRebuli  monacemebis  SejerebiT, Rf-is mniSvnelobaTa  

SedarebiT  avTentikur  naerTTa   Sesabamis  maCveneblebze 

  p-kumarisa da yavis mJavavebi stevias foTolSi gxvdeba, 

rogorc Tavisufali, aseve bmuli naerTebis saxiT. 

fenolkarbonmJavebi gadadis stevias eqstraqtSi. Misi 

ultrafilotraciuli gafiltvris dros am naerTebis mxolod 

mcire nawili gvxvdeba stevias koncentratSi da mSral 

eqstraqtSi. rac Seexeba tkbili diterpenuri glikozidebis 

jamur preparats, masSi fenolkarbonmJavebi ar SeimCneva.  

 Stevias fenolkarbonmJavaTa maRali wneviT siTxuri 

qromatografireba Catarda Sebrunebul fazian svetze (Bondapac 

C18), moZravi faziT 5%-inai ZmarmJava, deteqtireba 254 nm-ze, 

qromatografirebis wneva 1100 pSI. qromatogramaze miiReba Savi 

piki. avTenTikur naerTTa gamoyenebiT SesaZlebeli gaxda garda 

p-kumarisa da yavis mJavas, qlorogenisa da  qinaqinis  mJavebis  

identifikacia.  nivTierebaTa  identifikacias  vaxdendiT  naerTTa  

qromatogramaze  Sekavebis  drois  mixedviT. 

cxrili №12 
fenolkarbonmJavaTa  Sekavebis  dro 

 

nivTiereba 

pikis 

 № 

Sekavebis  dro,  wuTi 

avTentikuri 
fenolkarbonmJava 

stevias 
foToli 

stevias foTlis  
hidrolizati 

yavis  mJava 

p – kumaris mJava 

qlorogenis 

mJava 

qinaqinis mJava   

3 

4 

 

6 

7 

9,16 

10,30 

 

11,2 

26,10 

9,2 

10,30 

 

11,23 

26,2 

9,17 

10,33 

 

11,21 

26,18 

   amrigad,  dadgenilia  rom  stevias  foTlebi  Tavisufali  da  

bmuli  saxiT  Seicaven  Semdeg  fenolkarbonmJavebs: yavis,  p – 

kumaris, qlorogenis  da  qinaqinis  mJavas.  stevias  eqstraqtis  

ultrafiltraciis,  tkbili  diterpenuri  glikozidebis  jamuri  

preparatis  miRebis  SemTxvevaSi  fenolkarbonmJavebi  masSi  

praqtikulad  ar  rCeba. 
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11. stevias  naxSirwylebi   

      stevias  foTlis  gamoyeneba  masSi  arsebuli  dabalkaloriuli  

naerTebiTaa ganpirobebuli,  romlebic  TavianTi bunebiT  

steviolis  glikozidebi  arian.  foTlebSi  naxSirwylebis,  

gansakuTrebiT  glukozas arseboba  foTols   da  misgan  miRebul  

eqstraqtebs  kaloriuls  xdis.   

    stevias  foTlis  naxSirwylebis  gansazRvra  Catarda  igive  

meTodiT, rogorc kivis SemTxvevaSi. 1 - winaswar  dafiqsirebul  

stevias foTlebs gavukeTed 3-jeradi eqstraqcia 80%-iani 

eTanolis xsnariT. eqstraqti davakoncentrireT, movaxdineT misi 

aRmavali qaRaldis qromatografireba gamxsnlTa sistemaSi: 1- 

buTanoli : ZmarmJava : wyali, 2 – buTanoli : piridini : wyali. 

qromatogramas anilinftalatis reaqtiviT vaxurebdiT 1050
C da  

vamJRavnebdiT,  ris  Sedegadac   stevias  foTlidan  gamovyaviT  

naxSirwylovani  bunebis  naerTebi,  romelTagan  sami  

aldozaa,  xolo   ori  ketoza (cxrili  №13,  nax. №19).   

avTentikuri nimuSebis  Rf – Tan  Sedareba  miRebuli  monacemebis  

safuZvelze  SeiZleba  davaskvnaT, rom stevias foToli Seicavs: 

glukozas, ramnozas da arabinozas. stevias foTolSi Cvens mier 

SeniSnuli danarCeni ori naxSirwyali ketonuri bunebis arian. 

individuluri  naerTebis raodenobrivi analizi Catarda 

airTxevadi qromatografiis meTodiT.  rogorc monacemebidan  

Cans, monosaqaridebidan yvelaze meti raodenoba stevias 

foTolSi gvxvdeba glukoza (0,3-0,7%). rac Seexeba 

monosaqaridebis jamur raodenobas is umniSvneloa - 0,5-1 %-is  

farglebSi, xolo polisaqaridebidan ZiriTadad warmodgenilia 

celuloza (10 %-is farglebSi), miRebuli eqstraqtis    

Semdgomi gasufTavebis teqnologia saSualebas iZleva miRebuli 

produqtebi ganTavisufldes  naxSirwylebisagan. gasufTavebul  

eqstraqtSi monosaqaridebis raodenoba Sedarebuli iqna  

TavdapirvelTan, rac sagrZnoblad naklebia. (cxrili №13). 
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                             0                                         0                                          0                                               0 

                            1                           2                            3                              4 

nax.  № 19 stevias  foTlis  naxSirwylebis  qromatograma. 

   gamxsnelTa sistema  n-buTanoli –piridini –wyali  (6:4:3) 

1. stevias foTlis eqstraqti, 2. glukoza, 3. arabinoza,  

4. ramnoza 

 

cxrili  №13. 

stevias  foTlis  naxSirwylebis  raodenobrivi  cvalebadoba   

(% mSral  masaze  gadaangariSebiT) 

dasaxeleba monosaqaridebi glukoza polisaqaridebi 
(celuloza) 

stevias foToli 0,8 0,4 9,5 

stevias eqstraqti 0,5 0,3 - 

mSrali eqstraqti 0,2 0,1 - 

jamuri preparati - - - 
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cxrili  №14. 

stevias  foTlis  naxSirwylebis  qromatografiuli  

daxasiaTeba. 

 

nivTiereba 

 

Rf –is mniSvenolaba Seferiloba 

qromatogramaze 

n–buTanoli   

-ZmarmJava - 

-wyali 

(4:1:5) 

n- buTanoli  

-pirideni - 

- wyali 

(6:4:3) 

anilinftal

atiT 

Sesxureba 

Sardovana

Ti 

Sesxureba 

nivTiereba  7  18 30 vardisferi  

nivTiereba  8 30 41 vardisferi  

nivTiereba  9 15 27  lurji 

nivTiereba  10 12 24  lurji 

nivTiereba  11 37 59 vardisferi  

glukoza 18 30 vardisferi  

fruqtoza 23 34  lurji 

arabinoza 30 41 vardisferi  

ramnoza 37 59 vardisferi  

    miRebuli monacemebis  mixedviT SeiZleba davaskvnaT, rom 

stevias foToli Seicavs: glukozas, ramnozas da arabinozas.  

stevias  foTlis  gadamuSavebisas  produqtSi  monosaqaridebis  

raodenoba  mniSvnelovnad  mcirdeba  

 

12.  stevias  vitaminebi  da mineraluri  nivTierebani  

     stevias  foTlisadmi  interesi  ganpirobebulia  ara  marto  

tkbili  diterpenuri  glikozidebis  SemcvelobiT,  aramed  masSi  

mravladaa  sxva  biologiurad  aqtiuri  naerTebi.  rogorc  wesi  

vitaminebis  mniSvnelovani  raodenobac  warmodgenilia  

subtropikul  xilSi  da  mcenareebSi 

   subtropikul  xilSi  arsebul  vitaminebs  Soris  yvelaze  

mniSvnelovani  adgili  vitamin  C-s  (L –askorbinis  mJava)  ukavia.  

igi  antiskorbutuli  vitaminia  da  misi  arseboba  an  nakleboba  

adamianis  organizmSi  iwvevs  uaRresad  mZime  daavadebas – cingas.  

es  vitamini  dabalmolekuluri  naerTia,  igi  kargi  aRmdgenelia.   
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   L –askorbinis  mJavis  dagroveba  mcenareebSi  damokidebulia  

mraval  faqtorze:  moyvanis  pirobebi,  geografiuli  mdebareoba,  

niadagobriv  klimaturi  pirobebi  da  sxva.       L –askorbinis  mJava  

ujeri  naerTia,  enoluri  jgufebiT,  rac  aadvilebs  mis  

gadasvlas  dehidroformaSi. 

     Cvens  mizans  Seadgenda  Segveswavla  stevias  foTlis  

vitaminebis  Semcveloba.  stevias  foTolSi  Tiaminis  aRmoCena  

movaxdineT  fluorometriuli  meTodiT.  stevias  foTlidan  

Tiaminis  gamowvlilvas 

vaxdendiT  0,1n  gogirdmJavas  wyalxsnariT.  misi  adsorbireba  

xdeboda  kaTionitze,  Semdeg  eluirebul  Tiamins  vJangavdiT  

sisxlis  wiTeli  mariliT  (tute  garemoSi)  da  vaxdendiT  

fluorometrirebas  ultraiisferi  sxivis  areSi.  miiReboda  

TiaminisaTvis  damaxasiaTebeli  lurji  fluorescencia. 

     

                     

 

 

  

 

 

  
                        a                           b                            g                            d   

nax. № 19 stevias  foTlis  da  misgan  miRebuli  preparatebis  

vitaminebis  qromatogramis  sqematuri  gamosaxuleba,  

gamxsneli  sistema – piridini – wyali – ZmarmJava  (10:40:1).  a - 

stevias  foToli,  b - stevias mSrali eqstraqti,  g – Tiamini,  

d – riboflavini. 

    riboflavinis  gamowvlilva  xdeboda  fosfaturi  buferiT.  

gamonawvlilSi  riboflavinis  daJangva  ki  kaliumis  

permanganatiT  (4 % -iani).  xsnars  gaauferuleben  da  

riboflavins  aRadgenen.  riboflavinisaTvis  damaxasiaTebelia  

yviTeli  fluorescencia.  Tiaminisa  da  riboflavinis  

arseboba  stevias  foTolSi  aseve  dasturdeba  

maRalefeqturi  qromatografirebiT  (nax. № 19).  

 stevias foTolSi askorbinis mJavas arsebobis  dasadastureblad  

wylian  gamonawvlilebs  vtitravdiT  tilmansis  reaqtiviT.  
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dadebiTi  reaqcia  migvaniSnebs  vitamini C – s  arsebobaze.  

vitaminebis  Semdgomi  Seswavla  SesaZlebeli  iqneba  maRali  

wnevis  siTxuri  qromatografirebis  gamoyenebiT,  ramdenadac  

Cven  SevZeliT  mogvexdina  zogierTi avTentikuri  vitaminis  

qromatografireba (nax. № 20). 

   iseve, rogorc nebismieri mcenare stevias foTolSi 

maRalefeqturi Tqxelfenovani qromatografirebiT SesaZlebeli 

gaxda karotinis identificireba. 

   stevia mdidaria mineraluri nivTierebebiTac. saqarTveloSi 

moyvanili stevias foTloSi mineraluri nivTierebeni 9 – 10%-is 

farglebSia. standartiT gansazRvrulia mineralur naerTTa 

zRvruli raodenoba.  

                                
nax.20 avTentikuri vitaminebis qromatograma. Qromatografiuli 

sveti Bondapak C18, gamxsneli sistema: meTanoli:wyali: (75:25) 

1. askorbinis mJava;   2. Niacinamidi;   3. Riboflvini;   4. Tiamini. 

 

Aatomur-adsorbciuri meTodis gamoyenebiT SesaZlebeli gaxda 

stevias foTolSi agmogveCina alumini, kalciumi, qromi, 

kobalti, rkina, magniumi, manganumi, fosfori, kaliumi, seleni, 

siliciumi, natriumi, TuTia. stevias foTolSi mineraluri 

nivTierebani warmodgenilia rogorc  wyalSi  xsnadi,  aseve  

uxsnadi  formiT.  stevias  foTlis  eqstraqts  an  mSrali  

eqstraqtis  moxmarebis  SemTxvevaSi  adamianis  organizmSi  xvdeba  

mineraluri  naerTebis  wyalSi  xsnadi  formebi.  stevias  

foTlidan  miRebuli  tkbili  diterpenuri  glikozidebis  jamur  

preparatSi  mineraluri  nivTierebani  praqtikulad  araa.   
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13. stevias da misgan miRebuli produqtebis aqroladi kompleqsi. 

     stevias Reroebi, foTlebi da misgan miRebuli eqstraqti Tu 

preparatebi xasiaTdebian specifikuri gemoTi da aromatiT. 

miuCvevel momxmareblisaTvis ramdenadme  arasasiamovno suniT. 

Cvens xelT arsebuli informaciiT pirveli Sromebi, romlebic 

mieZRvna stevias eTerzeTis Seswavlas, gamoqveynebulia iaponeli 

mecnierebis mier. (123) Seswavlis obieqti iyo rogorc mcenaris 

samSobloSi (paragvai), aseve TviT iaponiaSi., moyvanili stevias 

foTlidan miRebuli eTerzeTi. eTerzeTis ZiriTadi komponenti 

aRmoCnda seskviterpenuli bunebis spirti. mogvianebiT italieli 

mecnierebis gamokvlevebiT (184) dadginda, rom es naerTi 

warmoadgens spatulenols. ukrainaSi moyvanili stevias foTlis 

aqroladi kompleqsi Seswavlili iqna qarTveli mecnierebis mier 

(15,16), maTve Seiswavles cvalebadoba, romelsac ganicdida 

stevias foTlis eTerzeTi gadamuSavebis xerxis mixedviT (16). 

   Cveni naSromis mizani iyo Segveswavla stevias nedli 

foTlis, gamxmari foTlis da misgan miRebuli produqtebis 

aqroladi kompleqsi,  raTa  dagvedgina  korelacia aqroladi 

kompleqsis qimiur Sedgenilobisa da aromats Soris. dagvedgina 

teqnologiuri pirobebi, romlebic saSualebas iZleva 

Sevarbilod stevias arasasiamovno aromati. 

   sakvlevi nimuSis aRebas vaxdenT xobis raionis sofel patara 

foTSi msoflio bankis finansuri mxardaWeriT gaSenebul 

plantaciaSi. 

  nedleuls vyofdiT xuT nawilad. pirveli nawilisagan, 

uSualod nedli foTlisagan vRebulobT eTerzeTs, meore 

nawils vaSrobT xelovnur pirobebSi (500
C-ze), mesame nawils 

vamuSavebT Savi Cais teqnologiiT. (grexa-fermentacia-Sroba). 

meoTxe nawilisagan bunebrivi Srobis Semdeg vRebulobT wylian 

eqstraqts, romelsac vakoncentrirebdiT da vaSrobdiT. mexuTe 

nawilisagan ki vRebulobT tkbil diterpenur glikozidebis  jams. 

  stevias foTlis eTerovani zeTis (aqroladi kompleqsi) miRebas 

vaxdenT minis WurWelSi hidrodistilaciis meTodiT (7). 

orsaaTiani gamoxdis Semdeg miRebuli distilatis gacivebis 

Semdeg, vaxdendiT erTjerad eqstragirebas qloreTiliT. organul 

nawils vaSrobdiT natriumis sulfatze da vakoncentrirebdiT 
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gamxsnelis praqtikulad mocilebamde. stevias foTlisagan am 

gziT miRebuli aqroladi kompleqsi warmoadgens yviTeli feris, 

nedleulisaTvis damaxasiaTebel specifikur sunis mqone sqel 

gamWvirvale siTxes. (rac mowmobs am sunis Semqmneli aqroladi 

nivTierebis proporciulobidan gadmodenaze). aqroladi 

kompleqsi miRebuli iyo stevias nedli, mSrali foTlidan 

(xelovnurad 800C-ze gamSrali), stevias foTlis wyliT 

miRebuli (Semdgom gamSrali) eqstraqtisagan, tkbili 

diterpenuli glukozidebis jamuri preparatisagan. aqroladi 

kompleqsis kvlevisaTvis gamoviyeneT gazur-siTxuri 

qromatografirebis meTodi. analizisaTvis gamoyenebuli iqna 

polieTilenglikoliani da meTilsilikoniani minis kapilaruli 

svetebi. kapilaruli  svetis zoma 50m/ 0,5mm, amaorTqleblis da 

deteqtoris temperatura 250
0 

C. heliumis (gazis gadamtani) wneva 

kapilaris SesasvlelTan 0,07 mpa .nimuSi 0,2mkl, dayofis 

temperatura icvleboda 600C-dan 2000C-mde 20C/wT –Si matebiT, 

Semdgomi dayofa warmoebda izoTermul reJimSi. raodenobrivi 

analizi tardeboda cifruli integratoris (И-02) gamoyenebiT, 

xelis reJimSi (Kx=1,0 yvela komponentisaTvis). pikebis 

identifikacias vaxdendiT nivTierebaTa Sekavebis kovaCis indeqsis 

gamoyenebiT. mowmeTa arsebobis SemTxvevaSi sakvlevi naerTebis 

identifikacia xdeboda maTi gamoyenebiT. arapolaruli sveti 

naklebad efeqturi aRmoCnda stevias aqroladi kompleqsis 

kvlevisaTvis, radgan eTerzeTis komponentebis absoluturi 

umravlesoba aq SedarebiT viwro diapazonSi eluirdeboda, 

romelic ganTavsebulia kovaCis Sekavebis indeqsis 1400-dan 1700-mde 

mniSvnelobaze (eluirebuli komponentis 500-dan 2400-mde saerTo 

diapazonisaTvis). suraTze  warmodgenilia Seswavlili 

aqroladi kompleqsis damaxasiaTebel qromatogramaTa asli. 

qromatogramebiT Tu vimsjelebT svetis eTerzeTi 300-mde 

komponents Seicavs, rac miuTiTebs eTerzeTis sirTuleze. 

eTerzeTebis  komponentebs  Soris  mravladaa  terpenoidebi.  
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Cvens mier Seswavlili stevias foTlis eTerzeTSi ZiriTadi 

komponenti kariofilenoqsidia (p.202). am naerTis maRali 

koncentracia dafiqsirebulia nedl foTolSi. gadamuSavebisas 

misi koncentracia mcirdeba. tkbili diterpenuli glikzidebis 

jamur preparatSi  kariofilenoqsidi praqtikulad araa. am naerTis  

nax.№ 21. stevias  nedli foTlis  aqroladi kompleqsis 
qromatograma.  

 

nax. № 22. stevias xelovnurad  gamSrali foTlis  aqroladi 

kompleqsis qromatograma.  
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nax. №23.  stevias xelovnurad  gamSrali foTlis  aqroladi 

kompleqsis qromatograma.  

 
maRali koncentraciaa aseve braziliaSi da paragvaiSi moyvanil 

stevias eTerzeTSi. maSin, rodesac iaponiisa da italiis 

pirobebSi moyvanili stevias foTlis eTerzeTSi 

kariofilenoqsidis Semcveloba arc Tu ise maRalia. 

seskviterpenuli spirtis- spatulenolis koncentracia maRalia 

nedl foTolSi, xelovnurad gamSral foTolSi 9%-mdea, wylian 

eqstraqtSi klebulobs, xolo preparatSi praqtikulad araa. 

unda aRiniSnos, rom am ori ZirTadi komponentis 

koncentraciis kleba iwvevs stevias foTlisaTvis 

damaxasiaTebel ramdenime arasasiamovno sunis dakargvas an 

nawilobriv mocilebas. meores mxriv mravali komponenti, 

romelic stevias an misgan miRebuli produqtebis 

SemadgenlobaSi Sedis, ucvleli rCeba gadamuSavebis dros. 

stevias foTlis gadamuSavebis dros cvlilebebs ganicdis 

klebis an matebis mimarTulebiT eTerzeTSi Semavali mravali 

nivTiereba, rac saboloo jamSi, Sedegad iZleva sasiamovno 

organuleptikuri Tvisebebis mqone produqts , rac Seexeba 

tkbil diterpenuli glikozidebis jamur preprats, igi 

praqtikulad kargavs stevias foTlisaTvis damaxasiaTebel 

specifikur  suns.  
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 cxrili  № 15 

stevias  foTlis  aqroladi kompleqsis   komponentebi 

 

 

naerTi 

 

kovaCis 

indeqsi 

aqroladi 

kompleqsis 

komponenti 

stvias 

nedli 

foToli 

stevias 

xelov. 

gamxmari 

foToli 

stevias 

Cai 

stevias 

eqstraqti 

mSrali 

1 2 3 4 5 6 7 

28 1019 alfa-pineni+ 0,02 - 0,01 - 

32 1053 Kkamfeni+ 0,02 0,01 _ - 

36 1076 I-heqsanali+ 0,2 - 0,09 - 

39 1106 beta-pineni+ 0,02 0,03 0,05 0,02 

40 1118 sabineni+ 0,01 - _ - 

49 1156 Mmirceni+ 0,01 - _ - 

55 1186 alfa-terpineni 0,07 0,05 0,04 0,02 

56 1195 Llimoneni+ 0,8 0,5 0,31 0,1 

58 1205 1,8-cineoli+ 0,01 - _ - 

60 1214 2-pentinfurani+ - - 2,19 - 

64 1240 gama-terpineni+ 0,1 0,08 0,03 - 

65 1244 trans-beta-ocimeni+ 0,07 0,05 _ - 

69 1263 para-cimoli+ 0,06 0,04 0,03 - 

72 1278 terpinoleni+ 0,03 0,04 0,05 0,01 

76 1300 cis-3-heqsenilacetati+ 0,4 0,3 0,19 0,08 

89 1371 cis-3-heqsenoli+ 1,1 0,5 1,02 - 

91 1380 trans-2-heqsenoli 0,01 - 0,03 - 

94 1400 3-oqtanoli - - 0,11 0,05 

97 1418 1-oqten-3-ol 0,05 0,07 0,08 - 

100 1435 linalolis oqsidi I+ - - 0,36 0,1 

106 1463 linalolis oqsidi II+ - 0,02 0,07 0,03 
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1 2 3 4 5 6 7 

111 1487 Aalfa-kopaeni 0,09 0,08 0,06 - 

114 1500 Kkamfora+ 0,05 0,04 0,03 - 

119 1532 Llinaloli+ 0,8 0,7 0,60 0,3 

129 1583 Bbeta-elemeni 0,5 0,6 1,38 0,8 

130 1588 terpineni-4-oli+ 2,0 1,8 0,31 0,2 

131 1596 beta-kariofileni 10,1 9,0 3,87 1,1 

139 1640 trans-beta-farnezeni 0,1 0,11 0,19 0,05 

142 1665 Aalfa-gumuleni 5,0 4,6 1,96 0,8 

145 1686 alfa-terpineoli+ 0,1 0,12 0,20 0,1 

148 1701 Ggermakreni D 4,2 3,35 0,39 0,2 

150 1714 Bbeta-selineni 0,92 0,9 0,66 0,2 

152 1726 Ddelta-kadineni 11,7 10,5 0,96 0,3 

159 1766 huminis aldehidi+ 0,6 0,53 0,46 0,1 

166 1799 Aanetoli+ 0,17 0,17 0,18 0,05 

172 1824 Ggeranioli+ 0,01 0,01 0,03 - 

190 1914 2,6-epoqsi-beta-iononi 0,1 0,16 0,18 0,05 

202 1982 kariofinelis oqsidi 0,5 0,79 9,07 2,0 

204 1991 meTilevgenoli+ 0,05 0,1 0,36 0,1 

208 2021 Bbeta-nerolidoli+ 1,3 1,6 4,95 1,0 

215 2035 oqtanis mJava+ 0,1 0,2 1,72 0,5 

221 2106 spatulenoli 0,6 0,7 4,93 1,0 

246 2256 karvakroli+ 0,5 0,7 0,90 0,2 

251 2293 trans,cis-farnezoli 0,6 0,65 0,91 0,1 

257 2329 trans,trans-farnezoli 3,5 4,0 7,06 2,0 
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14. stevias  kompleqsuri  gadamuSaveba 

 
     stevias  mosavali foTlia,  romlis  aReba  sasurvelia 

moxdes maSin,  rodesac masSi  tkbili diterpenuri naerTebis 

Semcveloba miaRwevs maqsimalurs (197,200,290). Cvens pirobebSi es 

maCvenebeli  9-dan  10 %-mdea (35). stevias miwiszeda nawilis 

aReba xdeba nebismieri mWreli xelsawyo–mowyobilobiT, 

romelic uzrunvelyofs mis moWras niadagidan  10 sm  

simaRleze, mcenaris dauzianeblad. mosavlis  aRebis aseTi wesi 

uzrunvelyofs  axali duyebis maqsimaluri raodenobis amoyras  

da  mcenareze rCeba cxovelmyofisaTvis aucilebeli foTlebis 

optimaluri raodenoba.  stevias  nedli  foToli unda 

pasuxobdes  sost sr 15903044-001-02   moTxovnebs (cxr. №16.)  

     gadaWris Semdeg sasurvelia mcenareze spilenZis ionebis 

Semcveli susti xsnaris Sesxureba, raTa mcenare davicvad gadaWris 

adgilebidan mikrobiologiuri dasenianebisagan, rac xSirad 

mcenaris daRupvis mizezic xdeba (33,99,179). 

     stevias nedli foToli  2-3sT – is  Semdeg Senaxvas praqtikulad 

ar emorCileba, amitom saWiroa misi gadamuSaveba eqstraqtad, 

koncentratad, fxvnilad an tkbili diterpenuri glikozidebis 

jamur preparatad  (Tavi №3.3). stevias nedli foTlis sqeli  fenis 

saxiT xangrZlivad Senaxva iwvevs foTolSi  mimdinare  intensiuri  

cxrili №16 

stevias  nedli  foTlis  fiziko – qimiuri   da  organoleptikuri 

maCveneblebi 

maCveneblis dasaxeleba daxasiaTeba da norma 

gare  saxe 

 

 

 

 

 

 

 

 

 

 

 

nedli foTlebis, norCi vegetatiuri 

ylortebis boloSi butonebiT an 

yvaviliT (uxeSi, gaxevebuli Reroebis 

gareSe), agreTve calkeuli 

foTlebisa da yvavilis butonebiT. 

foTlebi mkvrivi Subisebri formis 

mravalgvari variaciebis siganeSi da 

formaSi (farTo an viwro Subisebri, 

mogrZo elifsisebri, kvercxisebri, 

mogrZo rombisebri). foTlis zeda 

naxevari da orive mxare    odnav 

daSvebulia. 
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feri 

suni da gemo 

gauxeSebuli,  gaxevebuli 

Reroebis   masuri   wili,   

%, ara umetes. 

gayviTlebuli, gamuqebuli 

foTlebis masuri wili, %, 

ara umetes. 

gareSe minarevebis masuri 

wili, %, ara umetes 

organuli (sxva araSxamiani 

mcenareebi) 

mineraluri minarevebi 

(miwa, sila, kenWebi)  

tkbili diterpenuri 

glikozidebis jamuri 

Semcveloba (mSral masaze 

gadaangariSebiT), %, 

aranakleb. 

Ria mwvane an mwvane specifikuri, 

tkbili,  damaxasiaTebeli. 

 
10,0 
 
 
1,5 
 
 
1,5 
 
 
 
 
 
 
 
7,0 

 

 

 %                                          

 10 
 
 9 
 
 8 
 
 7 
 
 6 
 
 5  
 

        3     4      5       6       7       8      9  Tve 

nax. № 21  stevias  nedli foTlis Senaxvisas tkbili 

glikozidebis raodenobrivi  cvalebadoba. 
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bioqimiuri  procesebis  Sedegad  „Caxurebas“. am procesis 

yvelaze uaryofiTi  Sedegi imaSi mdgomareobs, rom sagrZnoblad  

mcirdeba tkbili terpenoiduri naerTebis Semcveloba  (nax. №17). 

stevias foTlis xangrZlivad Senaxva xdeba mSral 

mdgomareobaSi  (37,200,267).  

 stevias mSrali foTolis warmoeba  xdeba  Cvens  mier  

SemuSavebuli  teqnologiuri instruqciis  mixedviT  (ti  sr  

15903044-002-02). stevias foTlis aRebis Semdeg axdenen inspeqcias, 

foTlis Sroba warmoebs CrdilSi an nebismier saSrob 

danadgarSi   35-dan   900 C-mde  (sqema   № 4).  

sqema   №4 

             mSrali  stevias foTlebis warmoebis teqnologiis sqema. 

                                                  stevias  foTlis  aReba 

 

                                                  stevias foTlis  inspeqcia 

 

                                                  stevias  foTlis  Sroba 

 

                                                  stevias  Reroebis  mocileba 

 

                                                  stevias  foTlebis  SefuTva 

 

                                                  stevias  foTlis Senaxva 

                         

     stevias foTlis Srobis temperatururi reJimebis cvla 

mniSvnelovnad aumjobesebs mSrali foTlis organoleptikur 

maCveneblebs. temperaturis mateba 550C–s zeviT iwvevs arasasiamovno 

sunis nawilobriv gaqrobas (284). 

  stevias Reroebi, CayviTlebuli da gamuqebuli foTlebi 

umniSvnelo raodenobiT Seicavs tkbil nivTierebebs (0,5-1,0 %)  

(84), amitomac saWiroa maTi mocileba foTlis saerTo masidan 

gaSrobamde an gaSrobis Semdeg. stevias mSral foTolSi, Cvens 

mier SemuSavebuli  standartis  (sost  sr 15903044-001-02 ) 

mixedviT daSvebulia Reroebi  10 %-mde, tenianoba  15 %-mde  

(cxrili  № 17). 
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cxrili №17. 

stevias mSrali foTlis fiziko-qimiuri da organoleptikuri 

maCveneblebi 

 

maCveneblis dasaxeleba daxasiaTeba da norma 

gare  saxe 

 

feri 

 

gemo 

suni 

tenis masuri wili, %, ara 

umetes 

saerTo nacris masuri wili, 
 %,  ara umetes 
diterpenuri glikozidebis 
masuri wili, %, ara umetes 
gayviTlebuli da 
gamuqebuli foTlebis 
masuri wili, % ara  umetes 
Reroebis   masuri   wili 
(gamerqnebuli   Reroebi),  
ara umetes 
gareSe minarevebis 

Semcveloba,  %, ara umetes 

organuli (sxva araSxamiani 

mcenareebis nawilebi), % 

mineraluri (miwa, sila), % 

daqucmacebuli foTlebis, 
sayvavile ylortebi calkeuli 
Camocvenili butonebis narevi. 
foTlebi – Ria mwvane  an  mwvane. 

yvaviebi – moiisferi – TeTri. 

tkbili,  msuye.  

Tivis – specifikuri. 

 

15,0 

15,0 

 
7,0 
 
 

12,0 

 

15,0 

 
1,0 
 
 
1,0 
1,0 

 

    diterpenuri glikozidebis masa ar unda iyos  7 %-ze naklebi, 

xolo mineraluri da organuli minarevebi dasaSvebia araumetes  

erTi procentisa. 
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   cxrili № 18 

  stevias mSrali foTlis  Senaxvisas  mimdinare  cvlilebebis 

organoleptikuri  da  fiziko-qimiuri  maxasiaTeblebi   

 
maCveneblis 
dasaxeleba 

Senavis  xangrZlivoba 

1 weli 2 weli 3 weli 

feri: 
foTlebi 
 yvavilebi   
gemo 
suni 
 
tenis masuri 
 wili, % 
diterpenuli 
glikozidebis 
masuri wili, 
%, ara umetes 
gayviTlebuli 
da 
gamuqebuli 
foTlebis 
masuri wili, 
%  

Ria mwvane 
 

moiisfro 
Tivis 

specifikuri 
damaxasiaTebeli 

 
12,0 
 
 

9,0 
 
 
 
 

8,5 

Ria mwvane 
 

TeTri 
Tivis 

specifikuri 
damaxasiaTebeli 

 
12,5 
 
 

8,8 
 
 
 
 

9,0 

mwvane -
monacrisfro 

TeTri 
Tivis 

specifikuri 
damaxasiaTebeli 

 
13,0 
 
 

8,7 
 

 
 
 
  9,5 

     

stevias mSrali foTlis  Senaxvisas  mimdinare  qimiuri  

cvlilebebis  Seswavlam  gviCvena,  rom  organoleptikuri  da  

fiziko-qimiuri  maxasiaTeblebi  praqtikulad  ucvleli  rCeba  

misi  sul  mcire  sami  wliT 

Senaxvis  ganmavlobaSi (cxrili № 18).  Senaxvis  garantirebul  

vadad  rekomendirebulia  ori  weli. 

radganac stevias foTlis  ara  mTliani  masa,  aramed  masSi  

Semavali tkbili  diterpenuri  naerTebia  xarisxis  Sefasebis  

ganmsazRvreli,  nedleulis  CasaTvleli  raodenobis  

gaangariSeba  xdeba  Semdegi  formuliT: 

                                               M =
7)15100(

)100(



 XW
 m1       (kg) 

sadac,    W -aris CasaTvleli nedleulis realuri tenianoba. 

 15-stevias mSrali foTlis dasaSvebi tenianoba (maqsimaluri) %. 
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  X-tkbili diterpenuri glikozidebis jamuri Semcveloba                    

(realuri) % 

7-tkbili glikozidebis minimalurad dasaSvebi (CasaTvleli)                  

jamuri  raodenoba. 

m1 – CasaTvleli  warmodgenili  produqciis   realuri                            

raodenoba kg. 

 

     stevias  foTlis  SefuTva  xdeba qsovilisagan  damzadebul  

tomrebSi.  mcire  partiebi  SeiZleba  dafasovdes  muyaos  an  

polieTilenis  parkebSi,  xolo  1 g-iani  e.w.  erTjerad  paketebSi  

dafasoeba  uzrunvelyofs  erTi  Wiqa  Cais  datkbobas.  stevias  

foTlis  dafasoeba  SesaZlebelia  sxva  bioaqtiuri  naerTebiT  

mdidar  mcenareTa  nayofebTan  an  foTlebTan  erTad. 

cxrili № 19. 

stevias  eqstraqtis, koncentratisa da mSrali eqstraqtis 

organoleptikuri  da  fiziko-qimiuri  daxasiaTeba 

 

maCveneblebis  

dasaxeleba 

stevias  

eqstraqti 

stevias  

koncentrati 

mSrali 

eqstraqti 

feri 

gemo 

 

suni 

wylis  

Semcveloba  % 

tkbili 

diterpenuri  

glkozidebi,  

% 

sitkbos 

maxasiaTebeli 

(g. saqaroza) 

moyavisfro 

tkbili -

specifikuri 

damaxasiaTebeli 

 

90 - 95 

 

 

3 - 4 

 

 

10 - 15 

yavisferi 

tkbili –

specifikuri 

damaxasiaTebeli 

 

35 -55 

 

 

10 - 14 

 

 

40 - 60 

yavisferi 

tkbili -

specifikuri 

damaxasiaTebeli 

 

3 

 

 

25 -30 

 

 

100 - 180 
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nax. № 22. stevias  mSrali  eqstraqtis  warmoebis  aparaturul 

– teqnologiuri  sqema. 

 

1. damqucmacebeli,  2. elevatori,  3. eqstraqtori,  4. tumboebi,  

5. eqstraqtis  gamagrilebeli,  6. filtr - wnexi,  7. avzi  

eqstraqtis gasaciveblad,  8. avzi   9. avzi  regeneraciis  

xsnaris  mosamzadeblad,  10. orsafexuriani  

ultrafiltraciuli  aparati,  11. mfrqvevana  saSrobi. 

 

       stevias  foTlis  ZiriTadi  nawili msoflios mraval 

qveyanaSi gadamuSavdeba eqstraqtad.  stevias  tkbili  
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eqstraqtis,  koncentratis  sawarmoo  gadamuSaveba Cveni 

gamokvlevebiT SesaZlebelia  rogorc  mSrali,  aseve  nedli  

foTlisagan  (nax. № 22.).   

 miRebuli koncentrati uSualod gamoyeneba rogorc 

dabalkaloriuli  damatkbobeli danamati an misgan iwarmoeba 

mSrali eqstraqti  koncentratis mfrqvevana saSrob danadgarze 

gaSrobiT. SrobisaTvis gamoiyeneba Semdegi reJimi: haeris 

temperatura kameraSi Sesvlisas – 200 – 220 
0
C , kameridan 

gamosvlisas – 100-120 
0
C. gasaSrob produqtSi mSrali nivTierebis 

Semcveloba 20-dan 75- %-mde. gamSral produqtSi tenis Semcveloba 

ar unda aRematebodes 3 %-s (cxr.№19). warmoebuli produqti Zalze 

higroskopulia da saWiroebs hermetulad Senaxvas (36).  

   stevias  mSrali  foTlis  erTi grami,  romelSic  tkbili  

terpenoidebis jamuri  Semcveloba  9-10 %-ia praqtikulad  20-25 

grami  saqarozas sitkbos  eqvivalenturia,  koncentrati  35-55 %  

SemcvelobiT  35-55 g –isa, xolo  mSrali  eqstraqti  35-65 % 

SemcvelobiT  100-180  g-isa.  

tkbili  diterpenuri  glikozidebis  jamuri  preparatis  

miReba  warmoebs  rogorc stevias nedli, aseve mSrali 

foTlidan, koncentratidan da mSrali eqstraqtidan (Tavi № 3.3.) 

  stevias  foTlis  gadamuSavebisas    mxolod  10 – 45 %-ia  

gamoyenebuli,  danarCeni  masa  kargi - bioteqnologiuri  

nedleulia.  Cveni  gamokvlevebiT  warmoebis  narCeni  

warmatebiT  SeiZleba  gamoviyenoT  sokos  substratad. 
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d a s k v n e b i 

 

1. Seswavlilia saqarTveloSi introducirebuli mcenareebis 

steviasa (Stavia rebaudiana Bertoni)da kivis (Actinidia 

deliciosa)terpenoidebi, fenoluri naerTebi, organuli mJavebi, 

naxSirwylebi, fenolkarbonmJavebi, vitaminebi, mineraluri 

nivTierebani da aromatuli naerTebi. 

2. saqarTveloSi kultivirebul stevias foTolSi 

identificirebulia steviozidi (13-0-  -D-glukopiranozil (1 - 2)- 

 - D-glukopiranozil, 19-oqso-0-  - D-glukopiranozil, ent-

kauren-16) da rebaudiozidi A (13-0-  - D-glukopiranozil (1 - 2)-0-

 - D-glukopiranozil (1-3)-0-  -D-glukopiranozil, 19 oqso-0-  -D-

glukopiranozil, ent-kauren-16), rebaudiozidi C, dulkozidi, p-

kumaris mJava, yavis mJava. 

3. maRali wnevis iTxuri qromatografirebis meTodiT 

dadgenilia stevias foTlis tkbili diterpenuri glikozidebis 

raodenobrivi Semcveloba, romelic saSualod 8,5-10%-s Seadgens 

mSral masaze gadaangariSebiT, aqedan steviozidi 5,5-6%, 

rebaudiozidi A -2,8-3,7%, rebaudiozidi C -0,3-0,5%, dulkozidi 

0,1%-ia. 

4. dadgenilia, rom stevias sxvadasxva nawilSi tkbili 

diterpenuri glikozidebi araTanabradaa ganawilebuli. maTi 

ZiriTadi nawili zrdasrul foTlebSia 14,6%-mde. fesvi da Rero 

am naerTebs praqtikulad ar Seicavs. Mcenaris zrda-ganviTarebis 

sxvadasxva etapze maTi Semcveloba gansxvavebulia. Maqsimaluri 

raodenoba grovdeba mcenaris butonizaciis periodSi. 

5. damuSavebulia tkbili diterpenuri naerTebis sawarmoo 

miRebis teqnologia eqstraqtis ultrafiltraciuli membranuli 
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teqnologiis gamoyenebiT, rac uzrunvelyofs saqarozaze 100-300-

jer tkbili preparatis miRebas. 

6. SemuSavebulia  stevias  foTlis  tkbili  naerTebis  jamuri   

raodenobis gansazRvris  eqspres   meTodi. 

7. Seswavlilia  stevias  foTlis  naxSirwylebi,  

identificirebulia  glukoza,  arabinoza  da  ramnoza,  

monosaqaridebis  Semcveloba  0,5 – 1%-ia,  polisaqaridebidan  

ZiriTadad  gvxvdeba  celuloza  (10% - mde). 

8. Seswavlilia stevias  foTlis vitaminebi  da  aRmoCenilia 

askorbinis  mJava,  riboflavini,  Tiamini,  provitamini A  da  

mineraluri  nivTierebani (alumini,  kalciumi,  qromi,  kobalti,  

rkina,  magniumi). 

9. Seswavlilia  stevias  foTlis  aqroladi  kompleqsi  da  

misi  cvalebadoba  foTlis  gadamuSavebis  dros.  dadgenilia,  

rom  stevias  foTlis  da  misgan  miRebuli  produqtebis  

aqroladi  kompleqsis  ZiriTadi  komponentebia  

kariofilenoqsidi, spatulenoli,  delta-kadineni, terpenen-4-

oli, cis-3-heqsenoli,  limoneni,  alfa-gumuleni, germakreni,  

beta-nerladoli.  stevias  nedli  foTlis  sawarmoo 

gadamuSavebis  yvela  etapze  xdeba  am  naerTebis  

raodenobrivi  kleba.  tkbili  terpenoidebis  jamur  

preparatSi  ki  es  naerTebi  kvalis  saxiT  rCebian. 

10. SemuSavebulia  stevias  foTlis  kompleqsuri  

gadamuSavebis  teqnologiuri  sqemebi  da  reJimebi  mSrali   

foTlis,  eqstraqtis,  koncentratis,  mSrali  eqstraqtis  da  

tkbili  diterpenuli  glukozidebis  jamuri  preparatis  

misaRebad. 

12. rekomendirebulia  ualkoholo  da  alkoholiani  

sasmelebis,  sakonditro nawarmis  warmoebis  teqnologouri  

sqemebi  steviasagan  miRebuli  damatkbobelis  gamoyenebiT.   

13. saqarTveloSi introducirebuli stevias foTlis 

boiteqnologiuri kvlevis Sedegebi imis saSualebas iZleva, rom  

es  axali Cveni qveynisaTvis aratradiciuli nedleuli 

gamoyenebuli iqnas maRali kvebiTi da organoleptikuri 

Tvisebebis mqone kvebis produqtebisa da naxevarfabrikatebis 

dasamzadeblad. 
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