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kvebis teqnologia 

 

 

 

alkoholuri duRili naxSirJangis maRali wnevisa da vakuumis  

pirobebSi  

nugzar baRaTuria, nana begiaSvili, mariam lolaZe, levan ujmajuriZe, 

daviT CiCua 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti, soflis meurneobis saministros samecniero centri) 

 

 

reziume: naSromSi moyvanilia Tanamedrove warmodgenebi naxSirorJangis maRali 

wnevis pirobebSi alkoholuri duRilis procesis bioqimiisa da mikrobiologiuri 

safuZvlebis Sesaxeb. aRwerilia maRali wnevis qveS duRilis teqnologia meRvineobis 

praqtikaSi. 

naCvenebia, rom vakuumis pirobebSi fermentaciisas izrdeba eTilis spirtis ga-

mosavali atmosferul wnevaze duRilTan SedarebiT. 

 

sakvanZo sityvebi: vakuumi; duRili; naxSirorJangi; wneva. 

 

 

Sesavali  

maRali wnevis bioqimiis istoria. houlim (1971 w.) pirveli gamokvlevebi Ca-

atara cilebze maRali wnevis gavlenis Sesaswavlad. man Seqmna e. w. „houlis wesi“, 

romelSic aRwerilia wnevisa da temperaturis gavlena cilis denaturirebaze. 

 

 

ZiriTadi nawili 

maRali wnevis qveS duRili. 1-lNnax-ze warmodgenilia wonasworobis konstan‐

tis grafiki cilis naturalur (nativur) da denaturalur mdgomareobaTa Soris. 

am grafikebs elifsis forma aqvs da wnevisa da temperaturis cvlilebebiT gamo‐

wveul makromolekulebis struqturul gadasvlebs asaxavs. XD sidide ki maRali 

wnevis zemoqmedebis Sedegad denaturirebuli cilebis dauzianebel cilebTan Se‐

fardebas warmoadgens. 

konturi XD-5 gviCvenebs, rom am pirobebSi cilis masis naxevari denaturire-

bul iqna temperaturisa da wnevis zemoqmedebis Sedegad. 

sonoikem (Sonoike) da sxvebma (1992 w.) daadastures, rom baqteriebis inaqtiva-

cia temperaturisa da wnevis zemoqmedebis Sedegad eTanxmeba houlis wess rZis mJa-

vas baqteriebis _ Escherichia coli-s SemTxvevisaTvis. analogiuri Sedegebi iqna miRebu-

li Saccharomyces cerevisiae-s SemTxvevaSic (Hashizume et al., 1995 w.). 
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 nax. 1. denaturirebuli cilis mudmivi wilis konturebi wneva-temperaturis  

sibrtyeze. konturis SigniT cilis naturaluri mdgomaredobaa SenarCunebuli,  

gareT _ denaturirebuli 
 

bolo wlebSi Catarebuli gamokvlevebiT dadasturda fermentebis aqtiurobis 

realuri zrda wneviT damuSavebis Semdeg (Ueno et al., 2009 w.). es movlena gamowveuli 

iyo fermentis xsnaris SemodinebiT, rac, Tavis mxvriv, ganapiroba wnevis zemoqmedebis 

Sedegad ujredis kedlis mTlianobis darRvevam. kerZod, proteazebis magaliTze 

naCvenebi iyo, rom 150 _ 200 mpa wneviT damuSavebisas 15 0С temperaturaze proteazebis 

aqtiuroba gaizarda 7-jer (Ikeuchi et al., 2000 w.). Termolizinis aqtiuroba, romelic 

gamoiyeneba aspartamis sawarmoeblad, gaZlierda, ris gamoc gaizarda aspartamis wi-

namorbedebis gamosavali TiTqmis 6-jer (Kunugi and Nomura, 1990 w.). ufro metic, S. 

cerevisiae-s mier gamowveuli alkoholuri duRili 10 mpa wnevaze, atmosferul wneva-

sTan SedarebiT, 3-jer ufro swrafad warimarTa (Picard et al., 2007 w.). 

naxSirorJangis wnevis qveS duRilisas icvleba alkoholuri duRilis calke-

uli produqtebis raodenobrivi Tanafardoba. warmoiqmneba daaxloebiT 2-jer nak-

lebi umaRlesi spirtebi Ria aerobul daduRebasTan SedarebiT; aseve mcirdeba 

glicerinis biosinTezic. CO2-is Warbi wnevis pirobebSi grovdeba azotovani nivTi‐

erebebisa da aldehidebis meti raodenoba (cxrili 1).  

 

cxrili 1 

maRali wnevis gavlena alkoholuri duRilis produqtebis dagrovebaze 
 

duRilis 

pirobebi 

aldehi-

debis 

jami, 

mg/l 

mqro-

lavi 

mJave- 

bi, 

g/l 

glicerini, g/l umaR-

lesi 

spir-

tebi, 

mg/l 

azoti, 

mg/l 

1 dRe-RameSi 

daduRebuli 

Saqari, g 1 g 

haerze gamS- 

ral safuarze 

Rvino- 

masa-

laSi 

1 g dadu- 

Rebul 

Saqarze 

ami-

nu-

ri 

saer-

To 

wnevis 

qveS 

145 0,6 6,9 0,031 163 110 362 63 

anaerobu-

li 

96 0,5 7,1 0,031 221 110 309 38 

aerobuli 92 0,5 8,2 0,035 284 108 280 33 
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maRali wneva aseve axdens gavlenas ketomJavebis warmoqmnaze. Ria duRilis 

pirobebSi piroyurZnis mJavas maqsimaluri raodenoba grovdeba 90 % Saqrebis da-

duRebis Semdeg, xolo 0,4 mpa wnevis pirobebSi – 60 %-is daduRebis Semdeg (nax. 2, 

mrudebi 1 da 2).  

daxuruli duRilis dros warmoiqmneba ∝-ketoglutaris mJavas ufro meti ra-

odenoba (nax. 2, mrudebi 3 da 4); amasTan, maRali wnevis pirobebSi mcirdeba piro-

yurZnis mJavas dagroveba. ∝	-ketoglutaris mJavas raodenobis zrdas xsnian kre-

bsis ciklSi dekarboqsilirebis reaqciis SeferxebiT CO2-is maRali koncentraci-

ebisas, xolo piroyurZnis mJavas Semcvelobis Semcirebas – amave pirobebSi misi 

karboqsilirebis reaqciebis stimulirebiT. me-2 cxrilis monacemebi gviCvenebs ma-

duRar areSi naxSirorJangis maRali wnevisas piroyurZnis mJavas Semcirebis para-

lelurad ketoglutaris mJavas raodenobrivi Semcvelobis zrdas. 

 
nax. 2. naxSirorJangis maRali wnevis gavlena ketomJavebis warmoqmnaze alkoholuri 

duRilis procersSi: 1 – piroyurZnis mJava atmosferuli wnevis dros; 2 _ piroyurZnis 

mJava 0,4 mpa wnevisas; 3 _ ∝ 	ketoglutaris mJava atmosferuli wnevisas;  

4 _ ∝-ketoglutaris mJava 0,4 mpa wnevisas  

 

cxrili 2 

ketomJavebis Semcvelobis cvlileba alkoholuri duRilis  

procesSi CO2 -is wnevaze damokidebulebiT 

 

CO2 -is wneva, mpa daduRebuli Saqari, 

% 

ketomJavebi, mg/l 

piroyurZnis ketoglutaris 

0 (kontroli) 71,4 32,85 2,82 

 87,8 37,20 4,57 

 99,8 32,55 7,52 

0,3 50,3 29,80 3,37 

 60,4 27,50 4,85 

 88,0 18,35 10,65 

0,5 41,0 22,60 6,00 

 70,7 18,60 10,15 

 80,7 15,15 12,75 
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amrigad, naxSirorJangis wnevis qveS alkoholuri duRilisas xdeba safuvris 

nivTierebaTa cvlis gadawyoba, izrdeba duRilis energia, eTilis spirtis gamosa‐

vali erTeuli daduRebuli Saqrebidan, warmoiqmneba piroyurZnis mJavas SedarebiT 

naklebi raodenoba.  

alkoholur duRilSi monawile safuvrebis biomasis simciris gamo miiReba 

dabali Jangva-aRdgenTi potencialis mqone maRalxarisxovani, oRond Jangbadi-

sadmi maRali mgrZnobiarobis, sufris Rvino.  

maRali wnevis mikrobiologiis istoria. gamokvleul iqna wnevis gavlena mik-

roorganizmebis koloniawarmomqmnel unarze (kazuki Nomura and Hitohi Iwahasi, 2014 w.). 

dadginda, rom maRali wneviT damuSavebuli nimuSebis koloniebi ar warmoiqmneba 

agaris areSi maTi inokulaciisTanave. Mmagram mikroorgaizmebis cxovlmyofeloba 

aRdga maTi atmosferul wnevaze da 25 °C temperaturul pirobebSi gadatanidan er-

Ti kviris Semdeg (Koseki and Yamamoto, 2006 w.). 

maRali wnevis zemoqmedebis Sedegad inaqtivirebuli E.coli gamococxlda wnevis 

moxsnis Semdeg da moxda maTi cxovlmyofelobis aRdgena da Semdgomi ganviTareba 

(Ohshima et al., 2013 w.). maSasadame, atmosferuli wnevis pirobebSi gadmotanisas xdeba 

ara marto mikroorganizmebis cxovelmyofelobis aRdgena, aramed maTi Semdgomi 

zrda-ganviTarebac (nax. 3).  

 
nax. 3. maRali wnevis zemoqmedebiT dazianebnuli E. coli-s aRdgena  

wnevis moxsnisas alkoholuri duRilis procesSi 

 

maRali wnevis qveS duRili amcirebs safuvrebis gamravlebis unars da amiT 

zRudavs alkoholuri duRilis meoreuli produqtebis warmoqmnas (cxrili 1), rac 

maRal temperaturaze gansakuTrebiT intensiurad mimdinareobs. garda amisa, didi 

mniSvneloba aqvs wnevis regulirebas 

rogorc droSi, aseve raodenobrivadac. wnevis adre gamoyenebiT safuvrebis 

gamravleba mniSvnelovnad iTrguneba da duRili neldeba, magram, Tu wneva Zalian 

gvian gamoiyeneba an igi saWiroze dabalia, maSin izrdeba duRilis Tanmdevi pro-

duqtebis raodenaba RvinoSi.  

maRali wnevis qveS duRili meRvineobis praqtikaSi. bolo wlebSi germaniaSi 

TeTri da wiTeli sufris Rvinoebis warmoebisas farTod gamoiyeneba wnevis qveS 

alkoholuri duRilis teqnologia, romelic uzrunvelyofs naklebad daJanguli 
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Rvinoebis miRebas. duRili mimdinareobs foladis horizontalur (nax. 4) an verti-

kalur rezervuarebSi, romlebic gaTvlilia 12 atm wnevaze. 

pirvel rigSi rezervuarebi ivseba tkbiliT, Semdeg 120 dkl tevadobis rezer-

vuaridan ixsneba 50 l, xolo 2000 dkl-dan _ 500 l tkbili. duRilis win tkbilSi 

SehyavT kaliumis pirofosfati im angariSiT, rom sulfitirebam Seadginos 50 mg/l 

SO2. duRili mimdinareobs sakuTari safuvris moniwileobiT. duRilisas warmoqmni-

li naxSirorJangis airi daxurul rezervuarebSi qmnis wnevas, romelic duRilis 

procesSi SenarCundeba 8 atm-s doneze. wnevis 8 atm-ze metad gazrdisas rezervua-

ridan airis nawili CamoiSveba Slangis meSveobiT, romelic dakavSirebulia dam-

cav sarqvelTan, da wneva rezervuarSi Semcirdeba sasurvel donemde. 

wnevis qveS alkoholuri duRilisas gacilebiT martivia normaluri tempera-

turuli reJimis uzrunvelyofa Ria duRilTan SedarebiT. duRilisas drois nebi-

smier momentSi SeiZleba wnevis gazrda an Semcireba da amiT safuvrebis cxovel-

myofelobaze zemoqmedeba. safuvrebis aqtiurobisa da gamravlebis tempis gazrdiT 

an SemcirebiT xdeba duRilis temperaturis regulireba. 

dadgenilia, rom naxSirorJangis Warbi wneva 0,4 atm-mde gavlenas ar axdens 

safuvrebis gamravlebasa da duRilis procesis mimdinareobaze.  

Warbi wnevis erT atmosferomde gazrdisas safuvrebis gamravleba SesamCnevad 

iTrguneba da 20 atმ-ze safuvrebi aRar mravldeba. safuvrebis gamravlebis Sesa-

wyvetad RvinoSi CO2-is koncentracia unda Seadgendes 15 g/l-ს. aseTi koncentracia 

miiRweva 0 0C temperaturisa da 2,75 atm wnevisas, xolo 20 0C ze – 6.25 atმ wnevisas.  

 

 
 

nax. 4. tkbilis dasaduRebeli horizontaluri foladis rezervuari:  

1 – saduRari sarqveli; 2 – damcavi sarqveli; 3 – siTxis donis  

ganmsazRvreli xelsawyo; 4 _ sasinji onkani; 5 _ Rvinis CamosaSvebi onkani;  

6 _ leqis CamosaSvebi onkani; 7 _ Casasxmeli onkani 

 

duRilis sruli SeCerebisTvis CO2-is koncentracia unda iyos 20 g/l-ze ze-

viT. CO2-is maRali koncentraciebis Tviseba, daTrgunos safuvrebis gamravleba, ga-

moiyeneba duRilis procesis regulirebisaTvis wnevis qveS alkoholuri duRi-

lisas.  

Cveulebriv, duRili tardeba 18 0C-ze 5 atm wnevis pirobebSi da grZeldeba 20 

_ 30 dRe, rac dadebiTad moqmedebs Rvinis xarisxze. 

naxSirorJangis wnevis qveS daduRebuli Rvinis Semdgomi damuSaveba iseTivea, 

rogoric Ria wesiT daduRebuli Rvinoebis SemTxvevaSi _ zomieri sulfitacia pi-

rveli da meore gadaRebisas, adreuli Camosxma winaswari sulfitaciiT, Camosxma 

sterilur avtomatizebul xazze. 
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naxSirorJangis koncentraciis 5 atm-mde gazrda iwvevs safuvrebis gamravle-

bis siCqaris saSualod 3-jer Semcirebas atmosferul wnevasTan SedarebiT.  

dadgenilia, rom alkoholuri duRilisas mudmivi Warbi wnevis pirobebSi sa‐

fuvrebi karg fiziologiur mdgomareobaSi ileqeba fskerze, rac iwvevs maTi kon‐

centraciis Semcirebas maduRar areSi da amuxruWebs duRils. rezervuaris zeda 

nawilSi safuvrebis ujredebis raodenoba 4-5-jer naklebia, vidre rezervuaris 

qveda nawilSi. aq safuvrebi grovdeba sqel fenad da iwyeba maTi avtolizi, ramac 

SeiZleba gamoiwvios cilovani simRvrivis mqone mikrobulad daavadebuli Rvino-

ebis miReba. amitom mizanSewonilia wnevis qveS duRilisas wnevis periodulad da-

weva, rasac mohyveba maduRari tkbilis areva da daleqili safuvrebis Sewonil 

mdgomareobaSi gadasvla, es ki, Sesabamisad, aCqarebs duRils da zrdis aparatis 

mwarmoeblurobas. 

duRilis procesisi dasrulebis Semdeg Rvino inaxeba imave rezervuarSi 1-2 

atm wnevis pirobebSi. maSasadame, tkbilis alkoholuri duRilic da miRebuli Rvi‐

nis Senaxvac tardeba uhaero (anaerobul) pirobebSi. duRilis marTva iZleva naxe‐

vrad tkbili Rvinoebis miRebis farTo SesaZleblobebs. 

vakuumis qveS duRili. gamokvleul iqna glukozis alkoholuri duRilis 

procesi sistemis dabali wnevis pirobebSi (Viet D. Nguyen and al., 2008 w.). dadgenil 

iqna, rom inokulantebad gamoyenebuli purcxobis safuvrebi cxovelmoqmedia da 

SeuZlia vakuumis qveS glukozis eTilis spirtad gardaqmna (nax. 5). am pirobebSi 

fermentaciisas izrdeba eTilis spirtis gamosavali atmosferul wnevaze duRil-

Tan SedarebiT.  

 
Nnax. 5. А _ glukozis utilizacia (s) da eTanolis warmoqmna (p);  

B _ ujredis masis formireba maduRar areSi sxvadasxva wnevis pirobebSi (x) 
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daskvna 

amrigad, naxSirorJangis wnevis qveS alkoholuri duRili dauJangavi maRal-

xarisxovani sufris Rvinoebis miRebis saSualebas iZleva. aRniSnuli garemoeba ga-

Tvaliswinebuli iqneba qarTuli Rvinoebis warmoebis teqnologiebis srulyofisas 

maTi msoflio bazarze konkurentunarianobis amaRlebis mizniT. 
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FOOD INDUSTRY 
 
 

ALCOHOLIC FERMENTATION UNDER HIGH PRESSURE OF CARBON DIOXIDE 
AND VACUUM CONDITIONS 

N. Bagaturia, N. Begiashvili, M. Loladze, L.Ujmajuridze, D. Chichua 

(Food Industry Scientific-research Institute of Georgian Technical Univercity, Scientific-research centre of 
Agricultural ministry) 

 
Resume: The article presents modern ideas about the biochemical and microbiological foundations of 

alcoholic fermentation under the pressure of carbon dioxide. The technology of alcoholic fermentation in the 
practice of winemaking is described. 

It is shown that fermentation under vacuum conditions increases the yield of ethyl alcohol.  
 
Key words: pressure; carbon dioxide; fermentation; vacuum. 

 
 
 

 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 

 

 

АЛКОГОЛЬНОЕ БРОЖЕНИЕ ПОД ВЫСОКИМ ДАВЛЕНИЕМ УГЛЕКИСЛОГО 
ГАЗА И УСЛОВИЯХ ВАКУУМА 

Багатурия Н. Ш., Бегиашвили Н. А., Лоладзе М. Т., Уджмаджуридзе Л. М .,  
Чичуа Д. Т. 

(Научно-исследовательский институт пищевой промышленности Грузинского технического 

университета, Научный центр Министерства сельского хозяйства) 

 
Резюме. В статье приведены современные представления о биохимических и микробиологи-

ческих основах алкогольного брожения под давлением углекислого газа. Описана технология алко-
гольного брожения в практике виноделия. 

Показано, что приферментации в условиях вакуума увеличивается выход этилового спирта. 

 
Ключевые слова: давление; углекислый газ; брожение; вакуум. 
 
 
 
 


