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naSromis zogadi daxasiaTeba 

Temis aqtualoba 

bolo periodis gamokvlevebma axali efeqti SesZines  

kaxur Rvinosა da mis moxmarebas. adre Tu misi moxmareba 

alkoholis miRebasTan iyo dakavSirebuli, dRes mas didi 

mniSvneloba eniWeba adamianis janmrTelobisა da misi 

sicocxlis gaxangrZlivebisaTvis.  

alkoholuri duRilis procesSi yurZnis mtevnis magari 

nawilebis monawileoba kaxur Rvinos biologiurad aqtiuri 

nivTierebebiT, kerZod,  antioqsidantebiT amdidrebs da 

fiziologiurad aaqtiurebs. amdenad, misi bunebrivad, 

naturaluri saxiT misaRebad, damuSavebis sxvadasxva xerxebis : 

komerciuli gamwebavi nivTierebebis, mastabilizirebeli 

nivTierebisა da filtraciis gamoyenebis gareSe, kvleva 

sakmaod aqtualurad unda CaiTvalos. 

kvlevis mizani 

 kaxuri wesiT Rvinis damzadebas sakmaod didi xnis 

istoria aqvs. mas Semdeg, rac yurZnis mtevnis magar nawilebSi 

aRmoCenili iqna adamianTa sasicocxlo procesebisaTvis 

aucilebeli, biologiurad aqtiuri nivTierebani, fenoluri 

naerTebi (antioqsidantebi), didi perspeqtiva daisaxa misi 

farTo warmoebis ara marto rogorc alkoholiani sasmelis, 

aramed adamianTa janmrTelobisaTvis aucilebeli dieturi 

produqtis გამოყენებისა. yurZnis mtevnis magari nawilebi 
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(klerti, kani, wipwa), marTalia, nawilobriv Seswavlilia, 

magram misi gamokvleva yvela mimarTulebiT dReisaTvis ar 

aris Catarebuli. 

kvlevis mizans Seadgenda yurZnis mtevnis magari 

nawilebis fiziko-qimiuri Sedgenilobis Seswavla da maTi 

gavlenis gamokvleva kaxuri Rvinis xarisxze, SemdgomSi 

teqnologiuri procesebis srulyofisa da regulirebisaTvis. 

kvlevis amocanebi: 

kvlevis ZiriTad amocanas Seadgenda, dagvedgina kaxuri 

Rvinis dayenebisas alkoholuri duRilis procesSi yurZnis 

mtevnis magari nawilebidan gadasuli, biologiurad aqtiur 

nivTierebaTa gadasvlis raodenoba da am procesis 

kanonzomierebani. dagvedgina WaWaze Rvinis dayovnebis vadebi, 

qvevrSi mimdinare Jangva-aRdgeniTi procesebis optimalurad 

gamoyenebis safuZvelze  Rvinis organoleptikuri maCveneb-

lebis gaumjobeseba, misi koloiduri da mikrobiologiuri 

stabilurobis miRweva, drois mokle monakveTSi gamwebavi da 

makonservebeli nivTierebebis gamoyenebisa da filtraciis  

gareSe,  rac xels Suwyobda, RvinoSi ukve arsebuli, 

biologiurad aqtiuri nivTierebebis SenarCunebas. dagvedgina 

qvevris konstruqciis da moculobis Sesabamisoba kaxuri 

Rvinis dasayeneblad da Sesanaxad. da bolos, yovelive zemoT 

aRniSnulidan gamomdinare  SegvemuSavebina naturaluri 

maRali xarisxis koloidurad da mikrobiologiurad 

mdgaradi, kaxuri Rvinis warmoebis misaRebad racionaluri 

teqnologia. 
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naSromis mecnieruli siaxle: SemuSavebulia kaxuri Rvinis 

racionaluri teqnologia, dadgenilia Rvinis WaWaze 

dayovnebis optimaluri vadebi da miRebulia maRali 

ekonomiuri efeqti.  

naSromis praqtikuli mniSvneloba 

damuSavda kaxuri Rvinis warmoebis mecnieruli safuZvlebi. 

SemuSavda kaxuri Rvinis racionaluri teqnologia,  

romliTac miiReba maRali organoleptikuri maxasieTlebis 

koloidurad mdgradi Rvino. teqnologiidan gamoricxulia 

Rvinis gamwebavi nivTierebebiT damuSaveba da mis filtracia. 

miRebuli Sedegebis saimedoba gamoixateba analizebis 

sizusteSi, yvela analizi tardeboda 3 jer, romelTa 

saSualo Sedegebi damuSavebulia maTematikuri statistikiT.  

Aanalizebi Catarda mebaReoba, mevenaxeobisა da meRvineobis 

institutis testirebis laboratoriaSi da Aaip saqarTvelos 

agraruli universitetis mebaReobis, mevenaxeobisa da 

meRvineobis institutis  sagamocdo laboratoriaSi. 

NE(NC)LE Agrarian University of Georgia 

Institute of Horticulture, Viticulture and Oenology 

sagamocdo laboratoria  - Testing Laboratory 

aprobacia. kvleviTi samuSaobebis Sedegebi 

ganxiluli iqna 2010-2011 ww. iakob gogebaSvilis 

sax. Telavis saxelmwifo universitetis soflis 

meurneobisა da gadamamuSavebeli dargebis 

fakultetis kaTedris sxdomebze. 
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Ppublikaciebi. Ggamoqveynebulia 5 samecniero naSromi. maT 

Soris erTi qvevris Rvinis  msoflio kongresze da ori 

konferenciebze.   

                      4.  eqsperimentuli nawili 

Tanamedrove gamokvlevebSi gansakuTrebuli yuradReba 

eqceva antioqsidantebs, romelTa rogorc nakleboba, ise 

siWarbe garkveul wilad moqmedebs adamianze da sxvadasxva- 

gvar daavadebebs iwvevs. Zlier antioqsidantebs flavonoi- 

debidan warmoadgenen katexinebi, polifenoluri naerTebi, 

romelsac didi raodenobiT Seicavs yurZeni da kaxuri wesiT 

dayenebuli Rvino. 

yurZnisa da Rvinis taninebi warmoadgenen kondensi- 

rebul naerTebs, romlebic miiRebian flavanis ramodenime 

molekulis polimerizaciiT. Rvinis daZvelebisas xdeba 

kondensaciis xarisxis gazrda, rac gavlenas axdens taninis 

ferze xsnarSi da  mis organoleptikur Tvisebaze. taninis 

kondensaciis xarisxi SesaZlebelia dadgindes misi saSualo 

molekularuli masis gansazRvriT. 

ribero-gaionma daadgina, rom es maCvenebeli saSualod 

Seadgens 700 (axalgzrda RvinoebSi) da 4000-mde (daZvelebul 

RvinoebSi) (cxr. 1) 

Ees Seesabameba flavanis sami molekulis kondensacias 

axalgazrda RvinoebSi ( sqema #2 formulebi (8) da (9) 14 

molekulis kondensacias daZvelebul RvinoebSi. 

Zalin Zvel RvinoebSi ki xdebba am molekularuli 

masis Semcireba, rac ganpirobebulia Zalze kondensirebuli 
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taninebis koloidur mdgomareobaSi gadasvliT da maTi 

Semdgomi gamoleqviT. 

Jiurdis (1969 w.) da ribero-gaionis(1973 w.) mier iqna 

warmodgenili kondensaciis ramodenime sqema #3 (suraTi 1da2), 

romelic ori an sami flavanis elementaruli molekulis 

kondensaciiT xdeba. 

kondensaciis  procesi SeiZleba gagrZeldes polimeris 

miRebamdis, romelic 14-de da met flavanis elementarul 

molekulas Seicavs. 

 

kondensirebuli fenoluri naerTebis Semcveloba sxvadasxva 

asakis RvinoebSi (ribero-gaioni 1971) 

 cxrili 1 

   

saSualo 

molekularuli 

masa 
Fflavanebis 

Eelementaruli 

Mmolekulebis 

ricxvi Rvinis 

nimuSi 

Mmosavlis 

weli 

saerTo 

taninebi 

gr/l 

Ppirveli 

gansazRvra 

Mmeore 

gansazRvr 

 

Rvinoebi 

miRebuli 

Vitis Vinifera 

 

 

1914 1952 

1957 1962 

1966 1967 

1968 1969 

1,7 4,5 

2,9 

2,5 3,5 

2,9 1,9 

2,0 

739+49 

3750+600 

2995+400 

2010+211 2134 

+ 303 

2200+230 1071 

+ 58 

895+ 34 

4000+811 

3400+600 

2288+.268 

1909+181 

 2 - 3 » 10 » 

14 »   8 » 11    

» 6 » 7 » 6 » 8 

» 6 » 8 » 3 » 4 

»   3 ». 

Rvinoebi 

Hhibriduli 

jiSebidan 

1967 1968 1,7 1,1 
2150+360 

1900+235 

2500+350 

1886+189 

От 6 до 8 

» 5   » 7 
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                   ფლავანი                                   sqema #2 

              (R=H; კატეხინი)    (R=OH; ლეიკოანტოციანიდინი) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ფლავანი 

(ლეიკოანტოციანიდინი) 
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                                                               sqema #3 

  სქემა №1. კატეხინის აუტოკონდენსაცია 

სქემა №2. კატეხინის დაჟანგვითი კონდენსაცია 
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flavanebis molekulebis kondensaciis sxvadasxva sqema 

 

 

 

 

 

 

 

            flavanebis(katexinebis) daJangviTi kondensacia 

Cveni kvlevis mizans Seadgenda qvevrSi sxvadasxva wesiT 

dayenebuli kaxuri Rvinis fiziko-qimiuri gamokvleva da 

organoleptikuri Sefaseba. SemdgomSi warmoebaSi Sesabamisi 

teqnologiuri procesebis daxvewa da danergva.  

maRalxarisxovani kaxuri tipis Rvinis dasamzadeblad 

didi mniSvneloba eniWeba yurZnis gadamuSavebisas mimdinare 

daJangviT procesebs. 

yurZnis daWyletis momentidan duRilis dawyebamde 

durdo (tkbili da WaWa) mudmivad enzimur fermentaciis 

procesSi imyofeba. 

nivTierebaTa gardaqmna-fermentaciis stadia ZiriTadad 

ganpirobebulia mtevnis meqanikuri da qimiuri SedgenlobiT 

yurZnis wvenSi arsebuli  sxvadasxva fermentebis aqtivobiT, 

gare temperaturis, aeraciis pirobebiT, yurZensa da WaWaSi 
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araorganuli katalizatorebis, ingibitorebisa da 

aqtivatorebis SemcvelobiT. 

bioqimiuri da qimiuri procesebis arsis codna 

fermentaciis procesSi, teqnologs aZlevs SesaZleblobas 

sworad mizanmimarTulad warmarTos es procesebi. 

kaxuri tipis Rvinis qimiuri Sedgeniloba 

ganpirobebulia rogorc mtevnis magari nawilebidan tkbilSi 

gadasuli nivTierebebiT, aseve im nivTierebaTa gardaqmniT, 

romelsac iwvevs WaWis fermentebi, esenia oqsidoreduqtazebi, 

Jangva-aRdgeniTi fermentebi, maT miekuTnebaT dehidrogenazebi, 

oqsidazebi, peroqsidazebi da katalazebi. yurZeni, misi wveni, 

WaWa mTlianobaSi organuli Sedgenilobis produqtia, 

romelic sakamod mdidaria fermentebiT. 

JangviTi reaqciebi ZiriTadaT mimdinareobs dasaJang 

nivTierebidan wyalbadis warTmeviT da amitom am reaqciis 

enzimebs dehidrogenazebi ewodebaT. 

rogorc a.d laSxi aRniSnavs, rodesac dehidrogenazas 

gadaaqvs substratidan wyalbadi haeris Jangbadze, maSin es 

dakavSirebulia oqsidazasTan. Ee.i. daJangvas ZiriTadaT 

oqsidazuri sistema ganapirobebs. 

Ddifeniloqsidaza Jangavs polifenolebs mTrimlavsa 

da saRebav nivTierebebs. Ees cilaa, romelSic Sedis 0,2% 

spilenZi, yurZenSi igi adsorbirebulia marcvlis magar 

nawilebze, kansa da rbilobze da RvinoSi Tavisi aqtivobis 

60%-ze meti SeuZlia SeinarCunos weliwadze meti drois 

ganmavlobaSi. 
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Ppolifenoloqsidaza tkbilSi Jangavs polifenolebs 

qinonamde, Tumca mas askorbinis mJava kvlav aRadgens 

polifenolamde. reaqciebi ki ase warimarTeba. 

 katexini+ 1/2 O2+o-difenoloksaidaza      qinoni+H2O                 (1) 

Qqinoni+askorbinmJava    katexini+dehidroaskorbinmJava     (2) 

Qqinoni     Seferili kondensirebuli produqtebi           (3) 

 fermentis oqsidazuri sistema haeris Jangbadis moqmedebiT 

Jangavs pirokatexins, pirogalols, tirozins, polifenol-

katexinebis da sxva. 

Aam SemTxvevaSi didi mniSvneloba eniWeba 

polifenolkatexinebis daJangvas, swored erTerTi es Tviseba 

gamoyenebulia SemuSavebul teqnologiaSi, rodesac vaxdenT 

duRilis gasazRvrul stadiaze tkbilis gaqarvas, rac 

ganapirobebs Rvinis gemuri Tvisebebis gaumjobesebas da mis 

koloidur stabilizacias. 

  kvlevis mniSvnelovan Sedegs warmoadgenda 

eqsperimentaluri wesiT miRebul RvinoebSi  katexinebisა da 

rezveratrolis aRmoCena.  

 

 

 

 rezveratroli 

http://upload.wikimedia.org/wikipedia/commons/1/17/Resveratrol.svg
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cdebi CavatareT sawarmo pirobebSi da gamoviyeneT 

rqawiTelis jiSis yurZeni  kaxuri tipis Rvinoebis 

dasayeneblad.  

gamoyenebuli iqna 500  litriani  qvevrebi. cdebi 

ganmeorebuli iyo ori wlis manZilze,  erTსა da iმაve 

nakveTSi mokrefili fiziologiurad mwife yurZeni 

gadarCeuli iqna da sawnexelSi dawurvis Semdeg durdo 

moTavsda qvevrebSi Tanabari raodenobiT, 80% qvervis 

sruli moculobisa.  Yyvela qvevrSi duRili Catarda 

veluri safuvrebis mier. xdeboda dakvirveba duRilis 

mimdinareobaze. ღვინომასალების საცდელი ნიმუშების 

შედგენილობის ქიმიური ანალიზი ჩავატარეთ მეღვინეობასა 

და ბიოქიმიაში საერთოდ მიღებული და სახელმწიფო 

სტანდარტებით გათვალისწინებული მეთოდებით. 

eqsperimentis dros qverebi or nawilad iyo 

dayofili, sakontrolod da saeqsperimentod. 

sakontrolo qvevrebSi, dawurvis dRidan duRilis 

damTavrebamde,  xdeboda maTi dareva, “qudis” Camtvreva, 

sarevela joxiT  ოთხჯერ  dRis  ganmavlobaSi.  

E qsperimentalur qverebSic xdeboda dareva, “qudis 

Camtvreva“ dReSi ოთხჯერ, dawurvis dRidan, ვიდრე 

durdoSi Saqris Semcveloba ar Semcirda 12%-mde, am 
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droisaTvis maduRari masa maqsimalurad aris 

gajerebuli CO2. 

amis Semdeg dReSi erTxel xdebოda maduRari 

wvenis sruli moxsna WaWidan da misi gadaReba aeraciiT 

sxva cariel qvevrSi, SemdgomSi ki D misi ukan dabruneba 

iმავე qvevrSi Tavisive WaWaze, isev aeraciiT. am process 

vimeorebdiT yovel dRe sruli alkoholuri duRilis 

damTavrebamde (rac saSualod 7 dRis ganmavlobaSi 

grZeldeba). alkoholuri fermentaciis dasrulebisasa da 

WaWis daZirvis Semdeg, eqsperimentalur da sakontrolo 

qvevrebSi damatebuli iqna gogirdovani anhidridi 40 

mg/l. 

A amis Semdeg qvevrebi iqna Sevsebuli da  daluquli 

tradiciuli wesiT qvis sarqvelebiTა, sarqvelebis 

zedapiri კი dafaruli iqna TixiT. 

Eeqsperimentaluri da sakontrolo qvevrebidan xdeboda 

nimuSebis aReba yovelTviurad da tardeboda maTi 

fiziko-qimiuri gamokvleva da organoleptikuri 

Sefaseba. ix cxrili #4-5 
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ცხრილი #4 

#
 r

ig
z
e 

Rvinis WaWaze 

dayovnebis periodi 

x
ve
d
r
iT

i 

w
o
na
 

al
ko

ho
l
is

 

mo
c
%
 

gr/l 

t
it

r
u

 

l
i 
mJ
av
a 

mq
r
o
l
av

i 
mJ
av
a 

R
vi
ni
s
 

mJ
av
a 

eq
s
r
aq
t
i 

t
an
in
i 

g
l
ic

er
i

ni
 

S
en
iS

vn
a 

1 daduRebisTanave 1.000 12.7 5.5 0.35 4.8 21.5 2.0 10.1  

2 daduRebidan erTi 

Tvis Semdeg 

0.9922 12.7 5.5 0.35 4.8 25.4 2.0 8.5  

3 daduRebidan ori Tvis 

Semdeg 

0.9919 12.6 5.3 0.38 4.7 25.0 2.2 9.3  

4 daduRebidan 3 Tvis 

Semdeg 

0.9920 12.7 5.0 0.38 4.7 25.5 2.3 9.2  

5 daduRebidan 4 Tvis 

Semdeg 

0.9919 12.7 5.0 0.35 4.8 24.5 2.3 10.1  

6 daduRebidan 5 Tvis 

Semdeg 

0.9918 12.7 5.0 0.38 4.8 23.5 2.3 9.6  
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ცხრილი №5 

#
 r

ig
z
e 

Rvinis WaWaze dayovnebis 

xangrZlivoba 

mg/l 

(+
) 
ka
t
ex
in
i 

(_
) 
ep
ik
at

ex
in
i 

ql
o
r
o
g
en
is
 

mJ
av
a 

ya
vi
s
 m
Ja
va
 

va
ni
l
is

 m
Ja
va
 

o
r
g
an
o
l
ep
t
ik
u

r
i 
S
ef

as
eb
a 

r
ez

ve
r
at

r
o
l
i 

Aa
nt

io
qs
id

an
t
o

ba
 %

 

1 daduRebisTanave --- 10,5 0,25 2.4 0.2 _ 0.669 15 

2 daduRebidan erTi Tvis 

Semdeg 

760 12,8 0,35 2.5 0.18 8.5 0,705 18 

3 daduRebidan 2 Tvis 

Semdeg 

783 13,0 0,41 3.5 0.18 8.0 0,705 20 

4 daduRebidan 3 Tvis 

Semdeg 

875 14,0 0,39 5,2 0.2 9.4 0,860 25 

5 daduRebidan 4 Tvis 

Semdeg 

917 15,0 0,38 5.78 0.19 9.8 0,867 30 

6 daduRebidan 5 Tvis 

Semdeg 

817 14,0 0,38 5.0 0.2 9.8 0,867 30 
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Aaeraciis dros xdeba naxSirorJangis gandevna Rvinidan 

da misi gamdidreba JangbadiT. Cveulebriv qvevrSi 

kaxuri wesiT Rvinis damzadebisas, aqtiur duRilis 

fazaSi, haeris Jangbadis srulad kontaqti maduRar 

masasTan SezRudulia, rac TavisTavad  iwvevs Jangva-

aRdgeniTi procesebis Seferxebasა da safuarebis 

aqtiurobis nawilobriv daTrgunvas.  

maduRarე masidan (10-12% Saqrianobisas) siTxis  

gamocalkeveba ganiavebiTა da kvlav dabrunebiთ xels 

uwyobs Jangva-aRdgeniTი procesebis gaZlierebas, 

gawnexvis gareSe xdeba wvenis maqsimaluri raodenobis 

gamodineba maduRari WaWidan,  rac  iwvevs Rvinis 

TviTnadeni frakciis gazrdasა da mis gamdidrebas 

araagresiuli (organoleptikurad) fenoluri 

naerTebiT.  haeris JangbadiT advilad iJangebian 

aldehidebi da warmoqmnian mJavebs, romelTa reagirebiT  

spirtebTan rTuli eTerebi miiReba, rac xels uwyobs 

Rvinis buketis gamdidrebas. 

 aRniSnuli procesi Tavisebur gavlenas axdens 

Rvinis  gemur Tvisebebსა da mis struqturaze. 

eqsperimentiT miRebuli Rvinomasalebi gamoirCevian 

mkveTrad gamoxatuli xilisa Ciris aromatiT.H 
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aeraciis dros intensiurad xdeba RvinoSi 

arsebuli taninebis urTierTqmedeba cilebTan da 

polisaqaridebTan. xdeba taninebis,  rogoრc 

oqsidazuri, aseve araoqsidazuri polimerizacia. A 

araoqsidazuri polimerizacia iwvevs “kompaqtur 

polimrebis” warmoqmnas, romlebsac aqvT cilebTan 

reagirebis SezRuduli unari. aseTi polimerebis 

warmoqmna Zalze 

mniSvnelovania kaxuri wesiT dayenebuli  Rvinis kargi 

struqturis Camosayalibeblad da rbili gemos 

misaRwevad.  

K„qompaqturi polimerebi” rTulad reagireben nerwyvis 

glikoproteinebTan (mucinTan) da RvinoSi ar iwveven 

arasasiamovno simwklartisa da siuxeSis SegrZnebas. 

maduRari tkbilis aeraciisas xdeba oqsidazuri 

gziT polimerizirebuli taninebis jaWvis gაzrda,  rac  

iwvevs maTი masis gazrdasა da gamoleqvas. Aam dros 

xdeba RvinisaTvis arasasurveli, organoleptikurad 

uxeSi polimerebis gamoleqva, romlebic intensiurad 

reagireben nerwyvis glikoproteinebTan da Rvinos 

simwklartesa da siuxeSes aniWeben. 

haeris Jangbadi reagirebs Zlier aRmdgenebze- 

pirokatexinze  orTobenzoqinonis warmoqmniT, 
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romelsac SeiZleba Seicavdes aminomJava an romelime 

naerTi fragmentis saxiT.  

 

 pirokatexini                                  orTo-

benzoqinoni  

                            FF                                             

 

 

 

 

 

 

 

 

arAaris gamoricxuli analogiuri bunebis 

procesi wavides cilis Semadgeneli aminomJavis rgolSi 

da gamoiwvios cilebis gamoleqva, rac Rvinis cilovan 

stabilurobas iwvevs. haeris Jangbadis reagirebis 

Sedegad gardaqmnas ganicdis fenilalanini, romlis 

saboloo produqtebs kvlav qinoni warmoadgens.  
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F 

 

 

 

           fenilalanini                     qinoni                               

eqsperimentiT miRebul RvinoebSi gansazRvruli 

iqna: alkoholi, titruli mJavianoba, mqrolavi mJava, 

glicerini antioqsidantoba, fenolebis saerTo 

raodenoba rezveratrolisa da hesperedinis 

Semcveloba. 

eqsperimentebiT dadgenili iqna, rom qvevrSi 

aeraciis gamoyenebiT damzadebuli Rvinomasalebi 

sakmaod gansxvavdebian sakontrolo Rvinomasalebisagan, 

rogorc fiziko-qimiuri maCveneblebiT, aseve 

organoleptikuradac. maTi xarisxi bevrad aRemateba  

sakontrolo nimuSebs. Aam eqsperimentiT miRebuli 

nimuSebi metad daxvewilia organoleptikurad, sakmaod 

momwifebulia da damrgvalebulia drois mokle 

monakveTSi, Rvino metad stabiluria koloiduri 

simRvriveebis mimarT. 
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sakontrolo  Rvino bevriT CamorCeba gemuri 

TvisebebiT da amasTanave, Seicavs fenolebisა da 

antioqsidantebis nakleb raodenobas. 

aRniSnuli movlenis pasuxi, aeraciis dros 

Jangbadis dadebiTi gavlenaa. ris Sedegadac xdeba 

RvinoSi bioqimiuri procesebis mizanmimarTuli marTva. 

A duRilis procesSi aeracia xels uwyobs 

safuvris fiziologiur gaaqtiurebas, rac bolos 

dadebiTad aisaxeba Rvinis buketsa da aromatis 

Camoyalibebaze.  

Jangbdis sworad gomoyenebiT miviReT kaxuri 

tipis Rvinomasalebi, romlebic daxvewilia 

organoleptikurad da koloidurad stabiluria. 

aRniSnuli teqnologia SesaZleblobas iZleva 

miviRoT maRali gemovnuri  Tvisebebis mqone Rvino 

gamwebavi nivTierebebis gamoyenebis gareSe, rac gvaZlevs 

SesaZleblobas SevinarCunod Rvinis maRali kvebiTi da 

samkurnalo Tvisebebi. Yyvela gamwebavi nivTiereba 

iwvevs Rvinis struqturis cvlilebasა da masSi 

arsebuli antioqsidantebisa da janmrTelobisaTvis 

aucilebel mikroelementebis gamoleqvas. 
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cxrilidan kargad Cans sxvadasxva gamwebavi 

nivTierebebiT damuSavebisas fenoluri naerTebisa da 

antioqsidanturobis  Semcireba.   

 

 

 

 

                 

             

 

 

 

 

         

 

 

 

 

 

E 

 

 
 



23 
 

 
 
      eqsperimentebis safuZvelze Cven mier 

SemuSavebuli iqna kaxuri Rvinis dayenebis racionaluri 

teqnologიa, romelic aisaxeba teqnologiur sqemaSi:       

1. Ffiziologiurad mwife yurZnis dawurva  

2. durdos (klertTan erTad srulad an 

nawilobriv, damokidebulia klertis simwifeze) 

gadatana qvevrSi 80% procenti qvevris sruli 

moculobisa 

3. qvevris zeda carieli sivrcis Sevseba CO2 

4. duRilis dawyebamdis durdosDCareva dReSi 

orjer da qvevris zeda carieli sivrcis Sevseba 

CO2-iT  yoveli Carevis Semdeg. 

5. duRilis dawyebis Semdeg maduRari durdos 

Careva dReSi 4 jer 

6. 10-12%  Saqrianobis Semcirebisas maduRari wvenis 

aeraciiT gadaReba sxva qvevrSi da aeraciiTve 

misi dabruneba Tavisive WaWaze. am operaciis 

Catareba xdeba Saqris srul daSlamdis 

savaraodoT 7 dRe. 

7. QSaqrebis sruli daSlis Semdeg xdeba qvevris 

Sevseba identuri RviniT sxva qverebidan 
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8. vaSl-rZemJava duRilis damTavrebisas emateba 

gogirdovani anhidridi SO2  40-50 mg/l da xdeba 

qvevris daluqva qvis sarqveliT. 

9. WaWaze dayovneba 4 Tvis ganmavlobaSi. 

10. WaWidan moxsna da Rvinis Semdgomi Senaxva 

davargeba da Camosxma. 
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Catarebuli kvleviTi samuSaodan gamomdinare 

gamotanili iqna Semdegi daskvnebi 

1. dadgenilia, rom maRalxarisxovani kaxuri Rvinis 

dasayeneblad gamoyenebuli unda iqnas mxolod 

da mxolod amJamad arsebuli konstruqciis 

qvevri, romelic ganapirobebs alkoholuri 

duRilis procesSi aramarto temperaturis 

regulirebas, aramed yurZnis magari nawilakebis 

optimalur kontaqts  wvenTan, duRilis dros da 

Semdeg duRilis Semdgom WaWaze davargebis dros. 

2. kaxuri Rvinis dayenebisas qvevrSi mimdinare 

procesebi, rogorc alkoholuri duRilisas, ise 

WaWaze xangrZlivi gaCerebisas srul 

SesabamisobaSia neli daJangvis TeoriasTan, rac 

ganapirobebs Rvinis maRal xarisxs. 

3. eqsperimentebiT dadgenilia, rom qvevrSi yurZnis 

magari nawilebis (klertis, kanis da wipwis) 

monawileoba alkoholuri duRilis dros da 

Rvinis WaWaze xangrZlivad gaCereba ganapirobebs 

fenoluri naerTebis), antioqsidantebis 

maqsimaluri raodenobiT gadasvlas, rac kaxur 

Rvinos kvebis racionis Zalze sasargeblo 

produqtad xdis. 
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4. kaxur RvinoSi alkoholuri duRilis 

damTavrebidan WaWaze gaCerebis optimalur vadad 

iTvleba oTxi xuTi Tve, rac sakmarisia misi 

rogorc Rvinomasalis sruli Camoyalibebisa da 

mdgradobisaTvis. 

5. dadgenilia, rom kaxuri Rvinis qvevrSi 4-5 Tvis 

dayovnebisas maqsimalurad xdeba arastabiluri 

koloidebis gamoleqva, rac SemdgomSi Rvinis 

koloidur stabilurobas ganapirobebs. 

6. SemuSavebulia kaxuri Rvinis warmoebis 

racionaluri teqnologia. 

7. kaxuri Rvinis warmoebis axali teqnologia 

gamoricxavs Rvinis damuSavebis amJamad miRebul 

sxvadasxva xerxebs, rac Rvinis naturalobas 

ganapirobebs. 

8. Cvens mier SemuSavebuli kaxuri Rvinis warmoebis 

ekonomiuri efeqti 1000 dalze Seadgens 3500 

lars 

9. axali teqnologia danergilia warmoebaSi. Dda am 

teqnologiiT dayenebuli Rvino eqsportirebulia 

msoflios ramodenime qveyanaSi (aSS, Sveicaria,  

germania) 
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RESEARCH  SUMMARY 

 

Research urgency 

Recent research has bestowed new effect to Kakhetian wines 

and its consumption. In the past if its consumption was connected to 

alcohol consumption, nowadays its use is highly important to human’s 

health and prolongation of humans’ lifespan. 

The solid parts of grapes in fermentation process enrich the 

Kakhetian wine with biological active substances, specifically with 

antioxidants. Current research is urgent as it is targeted at getting it in 

a natural way, without using commercial fining materials, stabilizing 

compounds and filtration. 

 

Research goal 

Kakhetian wine-making has a long history. Since the 

discovery of biologically active substances – phenolic compounds 

(antioxidants), which are necessary  for humans’ live, in the solid 

parts of grapes, a huge perspective was set for its mass production as 

alcohol beverage as well as a necessary diet product for human’s 

health. 
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The solid parts of grapes (stalk, skin, pip) are partly studied, 

but their examination is not done in all directions. 

The goal of the research was to study chemical composition 

of the solid parts of grapes and their influence on the quality of the 

Kakhetian wine, for further regulation and perfection of technological 

processes. 

 

Research objectives 

The main objectives of the research were: 

 to define the amount of extracted biologically active 

substances from the solid parts of grapes and the 

regulatory of this process during the fermentation 

process in Kakhetian wine-making,  

 to identify the length of time for leaving skin 

contact, using maximally ongoing oxide-reduction 

processes in a qvevri,  

 to improve the organoleptic indicators of wine,  

 to achieve its colloid and microbiological stability in 

a short period without adding fining agent and 

preservative substances and filtration, which would 

support to maintain existing biological active 

substances in wine,  
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 to define the construction and size of a qvevri  for 

Kakhetian fermentaion and storing, 

 Finally, to sum up all above mentioned points to 

develop rational technologies for the production of 

natural high quality colloid and microbiologically 

stable Kakhetian wine. 

 The novelty of the research: the rational technology for the 

Kakhetian wine, the optimum time for skins contact in wine is 

defined and high economic efficiency is obtained. 

 

          The pragmatic value of the research 

 The scientific basics of the Kakhetian wine production are 

elaborated. Rational technology was developed for the Kakhetian 

wine, to obtain highly orgenoleptic and colloid stable wine. From this 

technology application of fining substances and wine filtration are 

eliminated. 

 The validity of gained results is expressed in accurate 

analyses. All research was conducted 3 times; the means were 

processed by mathematical statistics. Analyses were conducted in 

the laboratory of the Institute of Horticulture, Viticulture, and 

Winemaking and in the testing laboratory of Agrarian University of 

Georgia Institute of Horticulture, Viticulture, and Oenology. 
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Approbation 

 The research results were discussed in 2010-2011 on the 

sessions of the faculty of agriculture and food processing at Iakob 

Gogebashvili Telavi State University. 

 Publications: 5 scientific papers are published. One of them 

was presented at the First World Congress of Qvevri wine and 2 were 

delivered at conferences. 

 

Experimenting 

Nowadays studies on antioxidants are especially emphasized, 

since the shortage of antioxidants as well as their excess affects 

humans and causes various diseases. Strong antioxidants from 

flavonoids are catechins, polyphenol compounds, which are in a great 

amount in grapes and wine made in Kakhetian way. 

Grapes and wine tannins represent condensed compounds, 

which are obtained by polymerization of some flavan molecules. 

While ageing wine the degree of condensation is increased, which 

influences the color of tannin in solution and its organoleptic 

properties. The degree of condensation can be classified by defining 

the average molecular mass. 

 Ribereau-Gayon defined this indicator; it is about 700 (in 

young wine) and up to 4000 (in aged wine) (see tab. 1). It corresponds 
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to the condensation of three Flavan molecules in young wine (chart 

N2 formulas (8) and (9) 14 molecules in aged wine.  

 In very aged wines this molecular mass is reduced; it is caused 

by transition of exceptionally condensed tannins into colloid condition 

and later by their sedimentation. 

 Jurdi (1969) and Ribereau-Gayon (1973) presented several 

schemes N3 (picture 1 and 2) which were obtained by condensation of 

two or three elementary flavan molecules.  

 The condensation process can last until getting polymers 

which consist of about 14 and/or more flavan elementary molecules. 

 

 

 

 

 

 

Condensed phenol compounds content in different aged wines 

(Ribereau-Gayon 1971) 

 

   

Average Molecular 

Mass 
Number of 

flavan 
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Wine 

sample 
Vintage 

Overall 

tannins 

gram/l 

First 

definition 

Second 

definition  

elementary 

molecules. 

Produced 

Wine 

Vitis 

Vinifera 

 

 

1914 1952 

1957 1962 

1966 1967 

1968 1969 

1,7 4,5 

2,9 

2,5 3,5 

2,9 1,9 

2,0 

739+49 

3750+600 

2995+400 

2010+211 

2134+303 

2200+230 

1071+58 

895+ 34 

4000+811 

3400+600 

2288+.268 

1909+181 

 2 - 3 » 10 

» 14»   8 » 

11    

» 6 » 7 » 6 

» 8 » 6 » 8 

» 3 » 4 » 3 

». 

Wine 

from 

hybrid 

types 

 

1967 1968 1,7 1,1 
2150+360 

1900+235 

2500+350 

1886+189 

from 6 to 

8»5»7 
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Picture 2 

 

 

      1. Autocondesation of Catechin 

 

  2. Oxidative condensation of  Catechins 
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 Picture 3 

 

            Different schemes of Flavan molecule condensations 

 

 

 

 

 

Flavans 

(Catechins) 

oxidable 

condensation 

 

 

 

 

The goal of our research was physico-chemical examination 

of the Kakhetian wine produced by different technologies and 

organoleptic evaluation, afterwards in winemaking refining and 

implementing corresponding technological processes. 
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Ongoing oxidative processes play important part in 

production of high quality Kakhetian wine. Once grapes are pressed, 

grapes juice and husks of grapes are constantly in enzymatic  

fermentation process until the alcohol fermentation starts. 

The transition of substances at the stage of fermentation is 

caused by the mechanical and chemical composition of grapes, 

activity of various enzymes in grapes juice, external temperature, 

aeration, content of nonorganic catalysts, inhibitors, and activators in 

grapes and grapes skins. The knowledge of essence of biochemical 

and chemical processes during the fermentation process enables a 

technologist to run these processes purposefully. 

The chemical composition of the Kakhetian wine is 

conditioned by substances from solid parts moving into the juice, as 

well as the transition of substances, caused by ferments in husks of 

grapes, which are oxidoreductases or oxide-reduction enzymes - 

dehydrogenases, oxidases, peroxidases, catalases. Grapes, grape 

juice, husks of grapes, overall are a product of organic composition, 

which is quite rich in enzymes. 

Oxidation usually happens by removing hydrogen from an 

oxidable substance; therefore, the enzymes of this reaction are called 

dehydrogenases.  

According to Lashkhi A.D., when dehydrogenase removes 

hydrogen from substrate into oxygen, it is connected to oxidase i.e. 

oxidation is conditioned by oxidase system. 

Diphenoloxidase oxidizes poliphenol-tanning and colouring 

substances. It is protein which includes 0,2% copper. It is adsorbed 
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on solid parts of grapes, skin, and pulp. In wine it can maintain about 

60 % of its activity for more than a year. 

In grape must poliphenoloxidase oxidizes poliphenols to 

produce quinones, however it is again reduced to poliphenol by 

ascorbic acid. The reactions are conducted in the following way: 

  

Catechins + 1/2 O2+ o- Diphenoloxidase           quinones + 

H2O                                                 (1) 

quinones+ ascorbic acid             Catechins +D 

dehydroascorbic acid                      (2) 

quinones        coloured condensed product  (3)                 

Oxidation system of ferments is affected while exposed to 

air; it oxidizes pyrocatechines, pyrogallols, tyrosines, poliphenol-

catechines, etc. 

Oxidation of poliphenlcatechines acquires great importance, 

as one of these properties is used in the elaborated technology, 

when at a definite fermentation stage grape juice separation, 

providing conditions for improvement wine taste and colloid 

stabilization. 

http://en.wikipedia.org/wiki/Quinone
http://en.wikipedia.org/wiki/Quinone
http://en.wikipedia.org/wiki/Quinone
http://en.wikipedia.org/wiki/Quinone
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The significant result of the research was the discovery of 

catechines and resveratrol in the wines made through the 

experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

Resveratrol 

 

Experiments were conducted in production conditions. 

Rkatsiteli, a kind of grape was used to make the Kakhetian wine. 500-

http://upload.wikimedia.org/wikipedia/commons/1/17/Resveratrol.svg
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litre qvevris (a wine vessel, which is usually buried below ground 

level) were used. Experiments were repeated for 2 years. From the 

same vineyard physiologically ripe grapes were harvested, then 

sorted out, after wine pressing, must was placed equally in all wine 

vessels (qvevri); it filled 80% of the whole volume of a vessel. In all 

vessels the fermentation went on with the help of wild yeast. The 

fermentation process was observed. The samples of experimentally 

made wine were chemically analyzed by the methods considered by 

state standards which are accepted in Horticulture and Biochemistry.  

Wine vessels were divided into control and experimental. In 

control vessel from the first day of crushing to the end of 

fermentation process the mass had been punched down with a 

wooden stick (special tool) four times a day. 

In experimental vessels, grape skins pushed to the surface 

and other solids created caps, which were also punched down from 

the first day of pressing with a wooden stick four times a day. The 

punching down continued unless the sugar content in must was 

reduced to 12%. At that time the must was maximally saturated with 

CO2. Subsequently, once a day fermentation juice was completely 

taken away and relocated through aeration in an empty vessel, later 

on it was brought back through aeration in its original vessel on 

grapes skins, where it belonged to. This process was repeated every 

day unless the fermentation process was completely finished (it 

approximately proceeded 7 days). After alcohol fermentation was 

over and pomace of grapes descended to the bottom, 40 mg/l of 

sulphur dioxide was added in both control and experimental vessels. 

Then the vessels were filled up and in a traditional way, finally 

covered with a stone closer, sealed with clay.  
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The samples of wines were taken from both experimental and 

control vessels every month and they were studied chemically and 

given organoleptic evaluation (see table N4 and N5). 
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Table N4 

 

#
  

The period of skin contact 

of wine 

 

Sp
ec

if
ic

 w
ei

gh
t 

d
en

si
ty

 

A
lc

o
h

o
l  

vo
l %

 

g/l 

Ti
tr

at
ab

le
 a

ci
d

it
y 

V
o

le
ti

le
 a

ci
d

ty
 

Ta
rt

ar
ic

 a
ci

d
 

To
ta

l d
ry

 e
xt

ra
ct

 

Ta
n

n
in

 

G
ly

ce
ro

l 

N
o

te
s 

1 Beginning of fermentation 1.000 12.7 5.5 0.35 4.8 21.5 2.0 10.1  

2 1 month after fermentation 0.9922 12.7 5.5 0.35 4.8 25.4 2.0 8.5  

3 2 months after 

fermentation 

0.9919 12.6 5.3 0.38 4.7 25.0 2.2 9.3  

4 3 months after 0.9920 12.7 5.0 0.38 4.7 25.5 2.3 9.2  
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fermentation 

5 4 months after 

fermentation 

0.9919 12.7 5.0 0.35 4.8 24.5 2.3 10.1  

6 5 months after 

fermentation 

0.9918 12.7 5.0 0.38 4.8 23.5 2.3 9.6  

 

NN
 The period of skin contact of 

wine 

mg/l 
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Table #5

(+
) 

 C
at

e
ch

in
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(-
) 

Ep
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at
ec

h
in

e
s 

 C
h
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ro

ge
n

ic
 a

ci
d

 

  C
o

ff
e

e 
ac

id
 

  V
an

ill
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ac
id

 

O
rg

an
o

le
p

ti
c 

e
 

va
lu

at
io

n
 

 R
es

ve
ra

tr
o

l  
 

 A
n

ti
o

xi
d

at
io

n
 %

 

1 Beginning of Fermentation -- 10,5 0,25 2,4 0.2 _ 0.669 15 

2 1 month after fermentation 760 12.8 0,35 2,5 0.18 8.5 0,705 18 

3 2 months after fermentation 783 13,0 0,36 3,5 0.18 8.0 0,705 20 

4 3 months after fermentation 875 14,0 0,41 5,2 0.2 9.4 0,860 25 

5 4 months after fermentation 917 15,0 0,39 5,78 0.19 9.8 0,867 30 

6 5 months after fermentation 817 14,0 0,39 5,7 0.37 9.8 0,867 30 
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During the aeration carbon dioxide is removed from wine and it is 

enriched with oxygen. Generally in vessels while making wine according to the 

Kakhetian technique during the phase of active fermentation the amount of 

oxygen given to fermenting mass is restricted. This hinders the oxido-reduction 

processes and partly inhibits the activity of yeasts. 

Separating liquid from fermenting mass (sugar content 10%-12%) by 

winnowing and taking back helps intensify oxido-reduction processes. Without 

pressing grapes, maximum amount of grape juice is extracted from fermenting 

grapes skins. It increases free-running  fraction of wine and its enrichment with 

nonaggressive (organoleptically) phenol compounds. Aldehydes can be easily 

oxidized when exposed to air, creating acids which in inter-reactions with 

spirits produce compound esters, which increase the abundance of wine 

bouquet. The described process idiosyncratically influences wine taste and its 

structure. Experimentally obtained wine samples are distinguished by clear 

fruit and dried-fruit aroma. 

During the aeration existing tannins react with proteins and 

polysaccharides in wine. Oxidative and non oxidative polymerization occurs to 

tannins. Non oxidative polymerization causes development of “compact 

polymers”, which have limited ability to react with proteins. These kinds of 

polymers are very important in Kakhetian wine-making to form fine structure 

of wine and reach soft taste. “Compact polymers” react with salivary 

glycoproteins (mucins) with difficulty and do not cause harshness and 

astringency in wine. 

During the aeration of fermenting grape juice, through oxidation, 

polymeric tannin chain grows. This growth increases its mass and 

sedimentation. At that moment all unnecessary organoleptically, coarse 

polymers, which intensely react with salivary glycoproteins and induce 

harshness and astringency in wine, are settled at the bottom.  
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Air oxygen reacts with strong reducers – creating pyrocathechines, 

ortho-benzoquinone, which may contain aminoacid or any compound as a 

fragment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Pyrocathechines,                                       Ortho-benzoquinone, 
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It is assumed that the analogue process can run in aminoacid ring 

found in protein and induce sedimentation of proteins which results in protein 

stability of wine. Phenilalanine when exposed to air transforms and its final 

product is quinones. 

 

       

Phenilalanine  Quinones 

 

In experimentally made wines the following were defined: alcohol, 

titratable acidity, volatile acids, glycerin, antioxidant activity, overall amount of 

phenols, content of resveratrol. It was experimentally determined, that in 

vessels, wines made by aeration are quite different from wine samples from 

control vessels. They differ by physico-chemical indicators as well as 

organoleptically. Their quality surpasses greatly the quality of control samples. 

The experimental samples are reasonably refined organoleptically, quite 

mature and round in a short period of time. These samples are fairly stabilized 

http://en.wikipedia.org/wiki/Quinone
http://en.wikipedia.org/wiki/Quinone
http://upload.wikimedia.org/wikipedia/commons/a/af/Phenylalanine.png
http://upload.wikimedia.org/wikipedia/commons/e/e4/P-Benzochinon.svg
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regarding colloid turbidity. The control wines lag in taste properties and as it is 

obvious from the table they contain phenols and small amount of antioxidants.  

The answer to this phenomenon is the positive influence of oxygen 

during the aeration, which helps to manage purposefully bio-chemical 

processes in wine. In fermentation process the aeration facilitates physiological 

activity of yeasts, which at last results favorably in development of wine 

bouquet and its aroma. Using oxygen properly enabled us to acquire Kakhetian 

type of wines, which are refined orgenoleptically and colloidal stable. 

The abovementioned technology permits to acquire high flavour 

qualities without application of fining substances. It maintains high nutritional 

and medicinal properties of wine. All fining substances change a wine structure 

and precipitates antioxidants and necessary microelements for human health. 

From the table it is apparent that different fining agents reduced phenol 

compounds and antioxidants.  
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Technological scheme 

 

of rational technology of Kakhetian wine- making 

 

Grapes should be harvested during the complete physiological ripeness. 

1. Crushing grapes 
2. Grape must (with a stalk - complete or partial, it depends on the 

ripeness of stalk) placed in wine vessels, about 80% of whole volume of 
vessel. 

3. Empty space in the top of vessels is filled with CO2 
4. Before fermentation the cap needs to be punched down twice a day. 

Each time empty space in the top of vessels is filled with CO2 
5. After the beginning of fermentation the cap needs to be punched 

down four times a day. 
6. After 10-12% of sugar content reduction fermenting juice is removed 

from vessels by aeration and again poured back through aeration on 
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grape skins. This operation is conducted unless the complete fission of 
sugar for about 7 days. 

7. After complete fission of sugar vessels are filled up with the identical 
wines from other qvevris. 

8. When malo-lactic fermentation is over, 40-50 mg/l of sulphur dioxide 
(SO2) is added and vessels are covered with stone closer and sealed. 

9. Leaving wine on grape skins for 4 months. 
10.  Wine racking from grape skins, storing, maturing wine and bottling it. 

 

 

 

Conclusions 

 

1. It is established that for making high quality Kakhetian wine it is 
imperative to use only the existing construction of a qvevri (a wine 
vessel), which provides optimal conditions during the fermentation 
process to regulate not only the temperature, but also optimum 
contact of solid  parts with juice during fermentation and later 
maceracion on grape skins. 

2. In Kakhetian wine-making the ongoing processes in vessels during 
alcohol fermentation as well as maceracion on grape skins, correspond 
the theory of slow oxidation, which results in high quality wine. 

3. Through the experiment it is concluded that the solid parts of grapes (a 
stalk, skin, and pip) take part in alcohol fermentation process and if 
wine is left on grape skins stipulates the transition of maximum 
amount of phenol compounds and antioxidants, which make the 
Kakhetian wine a beneficial product of food ration. 

4. In Kakhetian wine-making after alcohol fermentation is over, ideal 
period for the skin contact is between 4-5 months, which is enough to 
complete maturing of wine and the stability.  



52 
 

5. It is defined that after 4-5 months in the Kakhetian wine in vessels the 
most unstable colloids are settled to the bottom; afterward, this makes 
wine colloid stable. 

6. Rational technology of Kakhetian wine-making is developed. 
7. The new technology of the Kakhetian wine-making excludes newly 

acquired ways of wine processing; it stipulates production of natural 
wine. 

8. Economic efficiency of our developed Kakhetian wine production is  
3500 GEL for 100 hl 

9. New technology is implemented in production and wine obtained 
through this technology is exported to some countries (USA, 
Switzerland, Germany). 

 


