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35753056m00, 0,42 0,51 0,51 0,84 0,51 0,84
/)
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/)
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(By/)
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1B30MHEH06MBdS 30 5®OL 12,18 %. Mosbs3 J3936M0L 3060l LTIV YdES©
g4mmdgbo ©s0300xs L Lodhoxzgdo, ymmdbol TodM0osbmds Fgsmgdom
8505wo MBS YMBowoym, Mg dmy3:399ws §3936M0L ©306mdo  L3oGME0sbMdOL
dowoew  36003690mdsl.  ym@dbols  Fod@osbmds  sol 21 % (12,18+0,58).
3M03mO0L 936MM39wo 03060l BL3oMEH06MdS 11,11 %-0s, 59 }¥0Tob yMHdbols
35JM05bmds 30 18,52 %. 9393608 03060l L30MEH05B6MdS 12,26 %-05, y®3bols
05d6056mds 30 21,14 %. 8s6530L (35696  93OM3MEo  GHodolb  ©306mdo
U30GOEH05bMds 10,62 %-05, ym@Ibols VogMosbmds 17,7 %, 39360l 3060l
130ME056MdS 12,18 %, y7MHIbol Foder05bmds 21 %.

y39ws 4mdbols x0dosb 306mgdo sdbss X9 930™3Mwo {gboo,
bomeom dgm6g-99Ls9g gL, 3B0sbo s IS0 5dobol 899wy WIIMIBOWO

ym6dgbo 459m3099b900 43936008 3060l ILETBIIOMOE, o3 FMOf300
gmedbolb x0dg0do  dogdMol 99933900l 2oBMms s FggRo©  J3936M0L
©30b6mgddo 803009  B30MEH056MBOL  FgEIMgd0m  Fooo  899339wMds.
936310 GHodolb mgmemo  306mgdol JgsMgdom o B30ME06MdS
3965306390l 03060L LodLdMJgl, Lobsbgls s Loboerolyl.

®3060L  bsGolbol gmom-ghmo  35B396989w0s  BHo@MwMwo  8553056Mmds.

bbgoolbgs  GHodol  ©30b0lm3zol ol goblbgszgds s,  JOMHOMIWI,

©59M30009dos  gm@dbols  x0dbg,  9939bsbgmdols s  dgm3069mdols

d900mEadbHg, ol AsbLEHBW3IMI3L ©3060L 29gdmzbm®  M30L9dJIL.  FHOGHOIEO
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9:353006mds  3609369crm3z5605 3060l  253dwgmdol M35l BGOlom,
5mOxmdgligols  Jgbobgols  3OMEgLYdL,  5x39OBgAL  FolzMMMMYboBIgdOL
39360(399gd5L. 3060l d0MmJodoMMmO BEYMIOMBS AB30MMDYIMWOS B553900L
dmddggdom. GMmamO3 gbMowo 2.2-sb BsbL, B39l bodxMdgddo 93GmM3mEo
G030L ©0306m90d0 BHOGHMMEo 0553056005, ©0306MmT5535Dg 490956396 089d0m,
996ygmdlL 4,34-8,01 @/, bmeem d393M0L 30bmgdobmgols 4,85-5,15 g/an-ob
79O 93J0.

dJemmsgo 8453900  o08moagbl  m30bmdo  dgocg  Hom@gbmdom
3MLgdMEo  ddsMBzo35L Mool (3b0dMZ960  T593900L  JOMMMIWOMOIL. MYHE
©30b6mdo JOmeogo 9593900 5O b 909053 gdmEal 1,0 a/e-b. MmamO3
3bOowo 2.2-sb BsbL, B39b B0gc gosbseoBgdmw 30bmgddo dJMmeszo
95353900 996YygmdL 9999 HB03M9ddo: 93MM3Mwo GHodol ©30bmgddo 0,42-0,51
/@, bowm 4393006 ©306mgddo dghygmdl 0,51-0,84 o/-8g. dJOM@s30
95539006 Fooo 8993339 mds  3obMMo  BHodol  306mgddo, 93MM3MWmb
3905609%0m,  dOMO0MOEIE  b30MMdYOMos  Fobdo  35-6d93:555309M0
©00ol  d0dEobsMgmdsbg, mMIEs IOmesgo  553900L 83  m@gbmdom
99933900Mds 56 0§393L ©3060L 49936996 M30L9d9dBY BYRIZgbsL.

030609030 4960LsDP3Ms sgMgm39 LogM™M gJuBModGHo. 93MM3Mo G030l
©306mgddo Loghmm gduBeoeddo 0oL 16,2-19,9 o/-ob Focawgddo, bmerm
9439360L 306mgddo 16,2-25,9 9/w-08g. MoYbs3 930™3Mwo GHodol ©30bm
©3D5@YOdMw0s MFFMm, 0ol b53wgdo MoM©Ybmdom 9oiEe3l 9JuBHOIEH e
5030096M9090L. J3930M0L 306m 30 MBOM Bbg0sbos, FoFoBgs ©oYgbgdeo
5 39 9JbGHMJGI 603m0xMYdJAL Tgo393U.

95dM9d0L 8993390Mds 030680 AobLEBM3MI3L w3060l FHo3L. B3gb dogM

399065¢0BgdME 93MM3Mwo FHo30L ©306Mmgddo Fomo MomEIbmds F9MHYgMd
0,6-1,8 o/, 439360L ©306mgddo 30 1,95-2,4 o/cm.
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9360Mm3wo  Godolb 30b6mgddo mogolnseo SO2 dgeyqgmdl 8,96-17,92
dy/a, 893530060900 SO2 66,56-96,0 dy/a», 439360l 306Mmgddo Msgz0LvBsO
SO2096mygmdls 8,96-10,24 9/, 893530060900 SO247,36-62,72 dg/o.

pH ©3060L 86003690mgs60 3583969090005, o0 ol 2obLsBL3M3L
©3060L  LEGHOdOWWMOMBSL.  dobo 99339 Mds  ©306MTo  ITMI0WYOIMWOS
LogMomm 35930060059,  goblogmmdgdom 3o 3060l  Tgo35Bg.  B39b
39965¢0BgdME  93MMm3MEo  3Hodol ©306mgddo pH s6ol  2,9-3,35; bemem
939360L ©30b6mqddo 3,47-3,92.

©3060L bsGolbbdo 1939 9609369m3zs605 bggoMomo {fmbs. bggo®omo
Pmbol  omgbmds  2ob3oMmmdYdMwos  ymedbol  x0dby, 3060l
39029600 Md5%DY, ©oygbgdolL Halby, sLs3bg s L. 93M™3Mwo GHodol w3060l
b390M0m0 {fmbs Jgsmgdom 9306095 93936008 ©306Mmgd0mMsb Fgsmgdom, o3
39630009005 030606 (39dbmeEMmy0sHY, HMIXOL OMLIE 96 bEgds FoFob
399mygbgds. 530l godms, MM 93MM3mwo (gbom sEMMIdwo ©30bmgdo
Bogargds d9o3egl 9dudMod@ e 6o3mogMgdgdl. B3gb 8096 gosbseoBgdmen
9360M3Mwo  GHodolb 030b6mgddo bzgocomo mbs dgMygmdl 0,990-0,991-dwy,
bomerm 43936006 0306mgddo 0,994-0,996-0¢09.

50 9mbs(39990Dg ©oYyMbmMdom Fgaz0deos 3md300m, MMI  ©30bmgdo
053080 JodomMo 85839690900 53859mB0EgdL 39db03Mm0 MgAWsdgbEom

3900350000690 y39ws InmbM3bsL.

d0bgMsermMo 6030009090900 s 3dodg g@EsEgdols Aglfagars

B396 dogh FgMBgmeo gm@dbols x03900sb ©sTHoYdM J393GM0Ls S
9360390 3030l 030609030 49bolsB3cms BobgMowmemo BogmogMgdgdols s

ddodg 99@ogdol Momgbmds.
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gb®owo 2.3. ©0306mgddo 2sbLsBL3OMwo  dobgMowwmEmo  Bogzmogmgdgdols

3Mb39bG®s30900 (ppm; dp/c»)

3sb30L
Bobwy®o BobmGo | gmeozmm®o | gmeozmm®mo | 3sbsgol 353569
(3969
(036m370) | (§393%0) | (93G™3no) | (J3g360) (036Om37wo)
(d39360)
Mg
1,81 1,95 2,01 2,51 2,35 2,54
(ppm)
K (ppm) 2,94 2,58 1,94 2,15 3,24 3,55
Na
0,42 0,65 0,55 0,65 0,48 0,85
(ppm)
Ca (ppm) 3,12 3,52 3,48 3,68 3,81 3,97

3b®owo 2.4. ©306mgddo goblobmzMmeo 3dodg dg@owgdol 3mb3gbdMsiogdo

(ppm; /)
95630l
Bobwy®o Bobw®o | gmeozmméo | gmeogzmmémo | dsbsgol 9§3569
(036030@0) | (§30300) | (93O™3no) | (§303%0) (036037)@o) a0
(d3930)
Cu
(ppm) 0,33 0,29 0,26 0,24 0,43 0,39
Cd
(ppm) 0,51 0,73 0,48 0,56 0,94 0,105
Al
(ppm) 0,48 0,34 0,51 0,23 0,71 0,65
Pb
(ppm) 0,65 0,58 0,19 0,22 0,54 0,46
Fe
(ppm) 1,49 1,50 1,67 1,36 1,56 1,45
Zn
(ppm) 0,18 0,17 0,40 0,29 0,25 0,39
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dobgMomemo  60300096M90900Ls s  8dodg  FgGHowgdol  F9I(3390MdS

PO LoTol NN eI ION Jobol  xodol  gm@IboLsb

3Mgm3g  OJofomgwols o
©53D5gdM §39300L5 s 93MM3ME0 3Ho30L 306MgdTdos.

gb®owo 2.5. GJsfomgwols @y Jobol ©30b6ol 603wdgddo goblsbrzcmwo
9069650 60300096M90900L 3b(396GGS30900 (ppm; dy/e»)

Mdohomgmo | Osfoomgwmo Jobo Jobo
(d30360) (03630 (d30360) (036™3 7o
Pgbom) foboom)
Mg (ppm) 2,29 2,47 3,27 3,32
K (ppm) 3,94 3,96 4,07 4,08
Na (ppm) 0,22 0,17 0,18 0,15
Ca (ppm) 37,6 35,02 48,01 44,05

3b®owo 2.6. HJsiomgaols s Jobob 03060l 60ddgddo gsblsbrg®wo ddody

39Gowgdob 3mbEIbGHMo30gdo (ppm; Fy/w)

Odofomgmo | Mdsfioomgaro Jobo Jobo
(d30360) (03630 (d30360) (030m3Yeo
foboom) foboom)
Cu (ppm) <0,5 <0,5 <0,5 <0,5
Cd (ppm) <0,5 <0,5 <0,5 <0,5
Al (ppm) 0,40 1,28 0,99 1,02
Pb (ppm) <0,5 <0,5 <0,5 <0,5
Fe (ppm) <1 <1 <1 <1
Zn (ppm) <1 <1 <1 <1
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33193990l 8909290 ©R0b©s, Mmd ddodg dg@swgdol (Cu, Cd, Al, Pb,
Fe, Zn) 8993390mds s159390 B3Mgddos, GMmam®3 RobmMob, 3meo3zmmmob,
356530L (3569l J39360Ls s 93MM3MEOE  ITBHIOI ©V306Mmgddo, ol
6 Jofomgeobs s Jobob 35Bob x0dgdol ©g0bmgddo.

dobgMowmemo  603m0gegdgdol  d99339emdgdo 39360l ©30bmdo
©ox30JLOMS  dgBHo  BOMmEIbMdom, 30wOg 00539 x0dol  gm©Iboliyeb
©53D5©gdM 93MM3)o G030l ©306Mmgddo. Log35MeIEMS, MM dobyMowmEmo
6030096090900l  FgoMgdom  Fo®owo 993390 Mds  2odmf39Mwos 03060l
059969300  J3936080, dobgMomO  b0gm0gMgdgdoL  godmbgws  bgdy,
HMaMO3 J3936M0L 39obY s FsIVIMO 33000l dgbgdolisl, slg3g gm@dbols
939360l ogo60 b5{oegdosb.

©30bmdo  g9bmmmMo b03009Mm9d9d0L, GHB0bgdols s sbGomJloIbEGHMGmO
5gd3H03mdob dglifjogems

©3060L 60339030 2obolsDegts Loghmm RabmwwmGmo bogmogmgdgdo,
&9606900 s 56EGH0MILBOIBEHMDS.

gb®owo 2.7. ©30b60l 603439000 gobloBOzMMEo  Lsghmm  FgbmermMo
603009690900, 9606900l @ 56E0MmJLoEIBE OOl 3:mb39bGHGS30s.

Logmonm B9bmEwmemo
©30b0L 39606900, | 96E0MJLOIBEHMDS,
Bogmoghgdgdo,
6009938900 e /e
O/

Bobmco

1 212,2 0,204 149,28
(936m37o)

2 BobmMo 2003,5 1,77 2239,19
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(930360)

3MW03MYOO
3 2149 0,216 149,28

(93Om3 7o)

(3ME03MO0
4 1779,0 1,812 2545,21

(d30360)

956530L 93569
5 250,2 0,204 111,95

(93O™3 7o)

956530L 33569
6 2051,0 2,37 2935,0

(930360)

OMaMO3 3OO0 2.7-005b Bsbl, Bodogg x0dol ymdbolash sdbowgdmwm
9439360L ©¥306mgddo LygHPM RIbMEMGO B0ogm0IMYd9d0L F90339EMds 093G
509953905 350 MOMmEYbMOYOL  93MMINWOE  IIBOEIOI  ¥30bmgddo.
BobmEmol 930™3mo Faloo ©sdBsIdME 306mdo Logmomm gqbmwgdo 212,2
dy/@-09, ®M35 03539 X0dol y®Abol §393M0L 306mTo gl Hoibgzo 2003,5 dy/en-
b 50f9g3l. Abasglbo goblbgoggds dgodhbgzs U939 (3ME03MMMOLS s dsbsgol
d)3969L ©306mqddo. 3MW03MMGHOL 93M™3wo Fgloo sdBsIdME 30bmdo
LogMmm B9bmemHo 603009Mgd9d0 214,9 3p/w-05, beaem 43936008 ©306Mmdo
1779,0 dg/o. 856530l (39691 930M3o@ ©sdBsYd 306mdo 250,2 dp/0-
09, 439360l ©30b6mdo 2051,0 /. 53 dmbs3999d00 h396 B0ge B IOMEO
©306Mm7g00 d9sM©s MEbmm® fomger 030bmgdl (dsg; LsdgMAbymobl, o@swool,
Bobgomobl, 8s39mbools, 33036MHmLoL, dgjbogol s bbgs 306mgdl). sa0bs,
6Omd 43936008 0gmMo ©306Mm900 BgbMmEM® 503m0gMGOIJOL MROM  JoOEO
3M6396EGHMs300m 990393V, 30O LEBOZIMYIMINOL Fomgero wz0bmagdo.

03039  A9bwgbgos  9obodbgds  3Hobobgdol  Jgdmbggzsdos.  dsmo

99933900™ds  J393600L  ©30bmdo @G dgBos, 3069 93OM3Mo  GHodob
®30bm9ddo.
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900900 890939005 @S oBHIMGMOOL  IMbs39d9d0lL  FgsMgdols
bo93d3z9Dg Fgodegds 0mgd3oL, MmA B39b oge gosbsEP0BYdMEo MgIMMO
g4medbobash  ©sdbsgdMwo 439300l ©306mgd0  2sdmoMBg3s  Logmom
196MmEMOH0 60300900930l Bowseo 8993390 MI0MS Y, FgLsdsA0LSE, BoMOEO
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Aol 593l LOIIMObsEm  M30Lgds, 9BgEgdl LodLogbol BEMESL. 3393900
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Abstract of Elene Sordia PhD work: ,, The study of Georgian Qvevri wine biochemical

characteristics ”

Cultivation of vineyards and winery is key part of Georgian agriculture. Apart
from its social significance, wine has a profound economic influence and commercial
value due to which wine production process is becoming increasingly prioritized in
agriculture everywhere in the world.

Demand for “Qvevri” wine production is rising exponentially not only in
Georgia but also beoynd its borders which necessiated quality wine production and
its diversification.

Chemical compound of wine is extremely sophisticated since it compiles from
a number of synthesis. Through strict analytical control on chemical elements
starting from grapes cultivation process to final product, wine producers ensure high
quality wine manufacturing methodology resulting in its distinctive taste, bouquet,
color, aroma and transparency.

As part of the study, Chinuri, Colikouri, Manavi Green grapes species have
been selected. The dissertation work aimed at producing the above mentioned wine
with the following technology using the same grape species: “Qvevri’, versus
European technology.

In order to produce phenolic compound rich wine including resveratrol and
respond to the market demand, it is essential to select grape species correctly; The
environment, vineyard cultivation techniques and wine making technology should
also be taken into consideration. Therefore, the key factors should be identified in
the wine: Chemical parameters which determine wine quality, general phenolic
compound, antioxidant activity, antioxidant resveratrol concentration and the
amount of quercetin and myricentin.

The purpose of the research was to determine chemical features in the
produced wine to provide evidence of “Qvevri” wine superiority to the wine
produced with European technology, its advantages promoted and its positive effect
on health emphasized.

Primary focus of the study was determining general phenolic compound since
they play a crucial role in wine quality evaluation. Phenolic compound experience
certain transformation acting on typical wine qualities: flavour, aroma, color,
transparency which in turn exerts a decisive effect on the formation of organolephtic
qualities. Phenolic compound contribute to each stage of complex biochemical
process of wine production and maintanance.
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Recenetly determining the amount of antioxidant quality compounds has
become increasingly topical and interest in resveratrol is also growing due to its
curative power and ability to slow down cancer progression. Several studies have
confirmed that, the people who consume antioxidant resveratrol rich wine tend to
be less prone to cardio vascular deceases. Quercetin which is a preventive measure
against cancer, lungs and cardio vascular deceases is also a significant factor.

The PHD work also aimed at determining antioxidant activity in the wine to
be analyzed; Identifying trans- and cis- resveratrol concentration in each sample;
Discovering quercetine and myricentin as well as pinpointing mineral and heavy
metal content.

The research was conducted on Georgian white grape species: Chinuri,
Colikouri, Manavi Green. Their brunch structure was identified and production of
wine with “Qvevri” and European technology was analyzed. Chemical parameters
study of the wine revealed that the wine produced with both “Qvevri” and European
technology of the grape species selected by us is distinguished with high quality wine
chemical and organolephtic features.

Heavy metal compound was also determined in the sample under scrutiny
and it was established that they meet the required standard.

Furthermore, mineral consistency was measured in the wine after which it
was verified that “Qvevri” wine are charactarized with higher mineral compound in
comparison with European type wine.

General Phenolic compound, antioxidant activity, quercetin and myricetin
concentration, as well as antioxidant trans- and cis- resveratrol have been
determined. On the basis of the comparison between the given results and science
literature it was established that the “Qvevri” wine produced from the white grape
analyzed by us is characterized by high concentration of general phenolic compound
and by high antioxidant activity. “Qvevri” wine includes more concentration of
antioxidant trans- and cis- as well as more quercetin and myricetin compared with
European type wine

According to the research it can be concluded that there are various factors
that discriminates “Qvevri” wine from the European wine produced from the same
grape species.
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