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alkoholuri duRili rTuli bioqimiuri procesia, romelic mimdinareobs 
yurZenSi arsebul nivTierebeTa gardaqmniT RvinoSi. es gardaqmnebi ki 
damokidebulia velur da kulturul mikroorganizmebze. 

maRalxarisxovani Rvinoebis miRebisas  aucilebelia dadgenili da 
Seswavlili iqnes is faqtorebi da garemo pirobebi, romlebic mniSvnelovan rols 
asruleben safuvrebis zrdasa da maTi ujredebis gamravlebaze, nivTierebaTa 
cvlasa da metobolizmis produqtebis biosinTezze. 

yovelive zemoaRniSnulidan gamomdinare Cveni kvlevis ZiriTad mizans 
warmoadgenda safuvrisa da fermentuli sistemebis aqtivacia, radgan maTzea 
damokidebuli Rvinis warmoebis teqnologiuri procesebis srulyofa. 

fazuri gardaqmnebi, romlebic xdeba koncentrirebuli monoqromotuli 
gamosxivebiT SeiZleba gaxdes fizikur safuZvlad bevri teqnologiuri procesisa.  
kvebis mrewveloba, maT ricxvSi misi meRvineobis dargi jer kidev Sors dgas iseTi 
fizikuri zemoqmedebis gamoyenebis SesaZleblobisagan rogoricaa lazeruli 
gamosxiveba, magram es mimarTuleba Zalze perspeqtiulia, radganac  mas 
warmetebulad iyenebs lazeruli qirurgia, qimiis, genetikis, metalurgiis da sxva 
warmoebis dargebi. 

lazeris gamoyeneba sxvadasxva teqnologiuri problemis gadasawyvetad 
moiTxovs gamosxivebis Tvisebebis Rrma codnas, radgan misi zemoqmedeba 
dafuZnebulia gamosxivebis unikaluri SesaZleblobebis Sexamebaze, romlebic 
lazers aqceven zemoqmedebis saocrad faseul da efeqtur instrumentad. 
gansakuTrebuli yuradReba ki Cven mivaqcieT lazeruli dasxivebis moqmedebis 
meqanizmebis Seswavlisas rezonansul STanTqmas, romelsac SeiZleba gaaCndes 
mastimulirebeli an damazianebeli moqmedeba. seleqciurad rezonansuli STanTqmis 
gamo im SemTxvevaSi, Tuki ujredSi moqmedebs dabali Tavisi intensivobiT lazeruli 
sinaTle, xdeba biologiuri da fotosinTezuri procesebis stimulireba, 
intensiuri gamosxivebis Semdeg ki bioqimiuri procesebis, ujredis struqturebis 
darRveva, maT ricxvSi ujredis birTvSi mimdinare procesebic. sxvadasxva 
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molekulebSi energiis doneTa Soris SeTanxmebuli rezonansi iZleva maTze 
efeqturi zemoqmedebis saSualebas. 

aRniSnulidan gamomdinare imisaTvis rom gamogveyenebina lazeri Rvinis 
safvarebis aqtivaciisaTvis amisaTvis aucilebel pirobas warmoadgenda dagvedgina: 

1. gamosxivebis talRebis sigrZeebis gadayvana talRis nebismier sigrZeze 
xilul, infrawiTel da ultraiisferi speqtris ubnebSi. swored lazeruli 
gamosxivebis xelmisawvdomoba talRis nebismier sigrZeze iZleva saSualebas 
gamokvleul iqnas atomebis da molekulebis TiTqmis nebismieri kvanturi 
gadasvlebi; 

2. dagvedgina lazeruli gamosxivebis intensiurobis damokidebuleba 
atomebTan da molekulebTan sxvadasxva garemoSi. erTkvanturi rezonansuli 
urTierTqmedebis dros nawilakebis mniSvnelovani nawili gadadis aRgznebul 
mdgomareobaSi. 

3. gamosxivebis drois damokidebuleba Rvinis safuvrebis aqtivaciasTan. 
4. monoqromatuloba uzrunvelyofda garkveuli saxis atomebisa da moleku-

lebis SerCeviT aRgznebulobas maT narevSi, rac gansakuTrebiT mniSvnelovania 
sxvadasxva teqnologiebsa da procesebSi 

5. gamosxivebis sivrcobrivi konkretuloba anu gamosxivebis fokusireba 
mcire farTze lokaluri zemoqmedebisaTvis. 

6. Segveswavla sxeulis zedapirze lazeruli gamosxivebis zemoqmedebisas 
sxvadasxva fizikur-qimiuri procesebi: zedapiruli qimiuri reaqciebi, komponentebis 
SerCeviTi lazeruli-stimulireba, romlebic mimdinareobs sinaTlis kvantebis 
energiis xarjze. 

eqsperimentuli kvlevisas Cven gamoviyeneT lazeruli dasxiveba safuvrebze 
dabal temperaturaze mimdinare alkoholuri duRilisas, xolo kvelevis obieqtad 
ki aRebuli gvqonda rqawiTelis jiSisagan miRebuli tbili da Rvinomasala. 

lazerul dasxivebas vaxorcielebdiT danadgarze ЛГН-105. am danadgarSi 
aqtiur ared gamoyenebulia heliumisa da neonis narevi. Ppraqtikulad es lazeri, 
romelsac ar aqvs rezonatori gadaqceulia kvantur gamaZliereblad. 

Kkvlevis obieqtad gamoyenebul iqna rqawiTelis yurZnis jiSisagan miRebuli 

tkbili, romelSic Saqris Semcveloba Seadgenda 20%. tkbils vaTavsebdiT minis 10 

litrian bocebSi. nimuSebSi Segvyavda safuvris wminda kulturebi Saccharomyces: 

rqawiTeli-61 da kaxuri-42 2%-is odenobiT.  

yurZnis tkbilis duRils vaxorcielebdiT 16-180C temperaturis farglebSi. 
lazeruli dasxivebis efeqturobas vafasebdiT eTanolis warmoqmnis, 

naxSirorJangis gamoyofis, Saqris aTvisebis safuZvelze da agreTve kultivirebuli 
safuaris biomasis avtolizis xarisxis mixedviT.  

am cdebis monacemebma gamoavlina, rom safuvris suspenziaze lazeruli 
zemoqmedeba arsebiT zegavlenas axdens duRilis procesze. es ZiriTadad asaxulia 
naxSirwylebis  srul daduRebaze. unda aRiniSnos, rom 6 dReSi dasxivebul 
nimuSebSi xdeboda naxSirwylebis daduReba TiTqmis 90%mde, rodesac sakontro-
loSi, e.i. dasxivebis gareSe imave periodSi duRilis procenti Seadgenda sul 75-
77%-s. yvela gamosacdel nimuSebSi eTanolis gamosvla iyo sakmaod maRali, romlis 
odenoba Seesabameboda daduRebul Saqars. eqspoziciis da mixedviT safuvris 
duRilis aqtiuroba sxvadasxvanairia, rac asaxulia ZiriTad maCveneblebSi. 
saukeTeso Sedegebi miRebulia lazeruli energiis zemoqmedebisas 2,8-3,8 mvt/sm2. 
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dasxivebis intensiurobis Semdegi momateba 7,6 mvt/sm2-mde axdens umniSvnelo 
zemoqmedebas safuvris aqtiurobaze, da ufro maRali eqspoziciisas – 9,8 mvt/sm2-mde 
spirtis warmoqmnis da daduRebuli naxSirwylebis Semcvelobis intensiurobis 
maCveneblebi ufro dabalia, vidre sakontrolo nimuSebSi. rogorc Cans, es 
ganpirobebulia safuaris ujredebis garkveuli daqveiTebiT da safuaris ujredebis 
nawilobrivi inaqtivaciiT.  

gamokvleuli safuaris Stamebis saerTo maCveneblebis Sedarebisas 

aRmoCenilia, rom Sacharomyces-vini kaxuri-42 garkveul wilad CamorCeba Sacharomyces-

vini rqawiTeli-61, romelsac am pirobebSi aReniSneba ufro maRali aqtiuroba, 

gamoxatuli intensiur spirtis warmoqmnaSi, naxSirwylebis Rrma duRilSi da CO2-s 
gamoyofaSi. magram ar aris gamoricxuli imis SesaZlebloba, rom sxva substratSi 
da cdebis Secvlil pirobebSi SeiZleba miRebuli iqnas sxva Sedegebi. 

duRilis energiis kvlevis Sedegebma gamoavlina, rom yvela sakvlev 
nimuSebSi, romlebic eqvemdebareboda safuaris lazerul aqtivacias, aRiniSneboda 

CO2-s  intensiuri gamoyofa.  
lazeriT dasxivebuli safuaris avtolizis eqsperimentis Sedegebma 

gamoavlina, rom saSualod avtolizis siRrme 2-2,5-jer maRalia sakontrolo 
nimuSebTan SedarebiT. ufro arsebiTad es asaxulia avtolizatebSi safuaris 
konversiis ZiriTadi komponentebis – aminomJavebis maRali Semcvelobis mixedviT. es 
metyvelebs imaze, rom lazeruli zemoqmdeba arsebiTad aaqtiurebs safuaris 
proteolitur da peptidazur sistemas. avtolizis Casatareblad dasxivebis yvelaze 
optimalur dozas warmoadgens 2,8 mvt/sm2. am SemTxvevaSi avtolizatebSi 
Sigaujrediseuli naerTebis Semcveloba aRwevs TiTqmis maqsimums, gamosxivebis 
intensiurobis Semdegi momateba – 7,6 mvt/sm2-mde umniSvnelod zrdis ZiriTadi 
komponentebis Semcvelobas, da lazeruli zemoqmedebis ufro maRali dozebi – 9,8 
mvt/sm2-mde aqveiTebs avtolizis xarisxs. es aixsneba, iseve rogorc duRilis 
maCveneblebis Seswavlisas imiT, rom lazeruli dasxivebis didi dozebi iwveven 
safuvris mniSvnelovan inaqtivacias. 

gvinda avRniSnoT, rom iseve rogorc alkoholuri duRilis maCveneblebis 
Seswavlisas lazeriT dasxivebuli safuvrebidan yvelaze maRal maduRar aqtiobas 

avlenda Saccharomyces vini rqawiTeli-61 saxeobis safuvrebi, aseve avtolizis xarisxis 
rezultatebma gamoavlines, rom yvelaze didi raodenobiT Sidaujreduli 
nivTierebebis gamosavali aCvena amave rigis safuvrebma, rac aixsneba am safuvrebis 
fermentuli sistemebis specifiurobiT. 

 dasxivebuli safuaris morfo-fiziologiuri kvlevebis Sedegebma 
gamoavlina, rom lazeruli zemoqmedeba iwvevs safuaris ujredebis arsebiT 
cvlilebebs. safuaris gamosacdelma rasebma myar garemoze warmoqmna koloniebi 
ZiriTadad xorkliani zedapiriT, swori an kbilovani boloebiT. am koloniebis 
zomebi meryeobda msxvilidan qondaramde 1-2,2 sm diametriT. aseTi koloniebis 
ujredebs aqvT momrgvalo, momrgvalo-ovaluri da sferoseuli forma. ferebiT _ 

ZiriTadad Calisferi da TeTri. tipiuri S-formebi. gvinda avRniSnoT rom calkeuli 
ujredebi 2-2,5-jer aRematebodnen zomebiT sakontrolo nimuSebs, anu dausxivebel 
safuvrebs. unda aseve aRiniSnos, rom safuaris ujredebis yvela gamosacdeli 
variantebi erTmaneTisagan gansxvavdebodnen didi mravalsaxeobiTa da 
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variabelobiT, rac Seadgenda `rqawiTeli-61~ da `kaxuri-42~ Txevad garemoze  6 da 
7 variants. 

aRniSnulia agreTve yvela gamosakvlevi rasebis safuaris ujredebis 
ujrediseuli struqturebis citologiuri cvlilebebi, romlebic gamoixateba 
citoplazmis Zlier vakuolizaciaSi da marcvlovnobis momatebaSi. 

aRmoCenilia lazeriT dasxivebuli safuvrebis sporebis warmoqmnis 
unarianoba. xorkliani koloniebidan aRiniSneboda rogorc rombiseuli, agreTve 
xazovani askebi, romlebic Seicavdnen sporebis 2-6 odenobas. 

safuaris ujredebis gamravlebis kvlevebma gamoavlina, rom lazeruli 
sxivebiT dasxivebul yvela rasebis gamravlebis siCqare iyo TiTqmis 1,7-jer maRali, 
vidre imaTi, romlebic dasxivebuli ar iyo. rogorc cnobilia fiziologiuri 
Tvisebebi xasiaTdeba kvebis tipiT, zrdiTa da energetikuli metabolizmiT. am 
Tvisebebis identifikaciisaTvis Cven SeviswavleT Semdegi monacemebi: Saqris 

daduRebis SesaZlebloba anaerobul pirobebSi eTanolamde da СO2(duRili), uazoto 
naxSirbad Semcveli naerTebis aTvisebis SesaZlebloba maTi daJangvis gziT 
(asimilacia), azotis sxvadasxva wyaros aTviseba da zrdisaTvis optimaluri 
temperaturebis dadgena. 

   im monacemebze dayrdnobiT, romlebic Cven miviReT Rvinis safuarze 
lazeruli zemoqmedebiT duRilis aqtiobaze dadebiTi efeqtis dadgenisas 
dasxivebis optimaluri intervali warmoadgens 2,8-3,8 mvt/sm2. aqedan gamomdinare  
dasxivebis optimaluri intervalis dadgenis mizniT konkretuli saxeobis Rvinis 
warmoebisaTvis Cven CavatareT cdebi. lazeruli zemoqmedebis efeqturobas 

vadgendiT co2 gamoyofis intensiurobiT da duRilis ZiriTadi maCveneblebis 
dadgeniT rogorc sacdel aseve sakontrolo nimuSebSi.  

mduRare tkbilze lazeruli zemoqmedebis zegavlenis obieqturi 
Sefasebisas gamokvleuli iqna miRebuli Rvinomasalebis ZiriTadi qimiuri 
komponentebi. kerZod, gansazRvruli iqna: eTanolis, titruli da aqroladi mJavebis 
Semcveloba, cila, saerTo eqstraqti, fenoluri naerTebi, saerTo azoti da 
polisaqaridebi dasxivebis sxvadasxva eqspoziciebisas.  

cdebis Sedegebma Rvinomasalebis ZiriTadi komponentebis gansazRvrisas 
gamoavlina, rom lazeruli zemoqmedebisas imatebs eTanolis, saerTo eqstraqtis 
Semcveloba. aRiniSneba mqroladi mJavianobis da titruli mJavianobis mniSvnelovani 
kleba. Farsebobs azri, rom fenoluri naerTebi ionizirebuli gamosxivebis 
moqmedebis qveS ganicdis destruqcias. Aaseve, lazeruli dasxivebis Sedegad 

standartebs scildeba galis mJava da umartivesi fenolebi, xolo y- gamosxivebis 
Sedegad xdeba polifenolebis kondensacia da depolimerizacia, amis Sedegad 
warmoiqmneba mciredi nawilakebi romelTac gaaCniaT energiis didi maragi. imis 
gaTvaliswinebiT, rom Rvinis fenolebs umetesad aqvT uaryofiTi muxti, ar aris 
gamoricxuli maTi urTierTqmedeba kaliumis da kalciumis kaTionebTan. rac Seexeba 
biopolimerebs – cilebs da polisaqaridebs  dasxivebis Sedegad isini ganicdian 
sxvadasxva qimiur da fizikur-qimiur gardaqmnebs. cilebis Semcveloba lazeruli 
damuSavebisas arsebiTad mcirdeba. es imaze metyvelebs, rom Rvinis safuaris 
lazeruli aqtivirebisas aqtiurdeba maTi fermentuli sistemebi, ris xarjzec 
xorcieldeba erTis mxriv, safuaris ujrediseuli kedlebis lizisi da meores 
mxriv, biokataliuri procesebis gaaqtiureba, mciremolekuluri cilebi iSlebian  
aminomJavebad. rogorc cxrilidan sCans azotovani nivTierebebis kargi 
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regulatoria lazeruli gamosxivebisa da dabali temperaturis urTierTqmedeba. 

duRilis mimdinareoba 16-180С farglebSi da safuvrebis lazeruli dasxiveba 
saSualebas gvaZlevs miviRoT Rvinoebi azotovani nivTierebebis minimaluri 
SemcvelobiT. momatebuli duRilis temperatura iwvevs azotovani nivTierebebis 
raodenobis zrdas, kerZod aminuri azotis, vinaidan xdeba safuvrebis swrafi kvdoma 
da avtolizi. am dros azotovani nivTierebebi warmodgenilia dabalmolekuluri 
naerTebiT-peptidebiT da aminomJavebiT, isini avtolizis produqtebia. 

 Cveni dakvirvebis Sedegad, azotovani nivTierebebis balansis safuZvelze, 
romelsac moixmaren safuvrebi da Semdeg kvlav gamoyofen duRilis sxvadasxva 
temperaturis pirobebSi da lazeruli aqtivaciisas  metnaklebad zomierad 

moixmaren azotovan nivTierebebs  16-180С farglebSi da  dasxivebis intensiurobisas 

3 mvt/sm2. am pirobebSi mTeli duRilis periodSi safuvris ujredebis mier azotovani 
nivTierebebis gamoyofa analitikurad ar dafiqsirebula. Cveni azriT es procesi 
mimdinareobs, magram azotis moxmareba safuvrebis mier xdeba ufro intensiurad 
vidre maTi gamoyofa. 

Rvinomasalebis qimiuri Semadgenlobis yvelaze sasikeTo Sedegebi 
gamokvleuli obieqtebis yvela SemTxvevaSi miRebuli iqna dasxivebis 
intensiurobisas 3 mvt/sm2. dasxivebis eqspoziciis Semdgomi momatebisas (4 mvt/sm2-
mde) dadebiTi efeqti umniSvnelo iyo. 

Semdeg Catarebuli iqna Rvinis safuaris dasxivebis optimaluri drois 
dadgenis kvlevebi lazeruli zemoqmedebis intensiurobisas 3 mvt/sm2 mduRare 
suspenziis 1 kg-ze. amisaTvis winaswar cdebze dayrdnobiT, yurZnis tkbilis nimuSebs 
vasxivebdiT miTiTebuli eqspoziciisas 2-10 wuTis ganmavlobaSi. 

dasxivebis optimaluri drois efeqturobas adgendnen, rogorc pirvel 

SemTxvevaSi CO2-s gamoyofis intensiurobis gziT, duRilis ZiriTadi maCveneblebis 
dinamikis gansazRvris gziT.  

am cdebis monacemebma gamoavlina, rom duRilis energiis kinetika 
damokidebulia duRilis droze, es aRiniSneba pirdapir proporciul 

TanafardobaSi lazeruli zegavlenis 2-dan 7 wuTamde. amis Semdeg CO2-s gamoyofa  
umniSvneloa. es damaxasiaTebelia kvlevis yvela nimuSebisaTvis. aqedan gamomdinare, 
dasxivebis optimalur dros 3 mvt/sm2 warmoadgens saSualod 7 wuTi.  

 
dasxivebis drois xangrZlivobiT xorcieldeba eTanolis odenobis, saerTo 

eqstraqtis, fenoluri naerTebis, saerTo azotis da aqroladi mJavebis erTgvari 
namati. 7-wuTiani lazeruli zemoqmedebis intensiurobisas 3 mvt/sm2 miTiTebuli 
naerTebis Semcvelobis momateba umniSvneloa. Sesabamisad, biopolimerebi (cila, 
polisaqaridebi) dasxivebis drois Sesabamisad, maTi Semcveloba aseve icvleboda. 
magram unda aRiniSnos, rom dasxivebis intensiurobis momatebisas, maTi Semcveloba 
mcirdeboda, da 10-wuTiani eqspoziciias am naerTebis Semcveloba umniSvnelod 
icvleboda. 

ase rom, roca vaanalizebT monacemebs duRilis energiis kinetikis da 
Rvinomasalebis ZiriTadi damaxasiaTebeli komponentebis dagrovebis Sesaxeb, 
lazeruli zemoqmedebis dadgenili optimaluri dro dasxivebis intensiurobisas 3 
mvt/sm2 – 7 wuTia. es monacemebi SeiZleba gamoyenebuli iqnas Cvens mier sufris 
Rvinomasalebis miRebis gaumjobesebuli teqnologiuri sqemis damuSavebisas Rvinis 
safuaris lazeruli aqtivaciis dros.  
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Rvinis yvelaze mniSvnelovan fiziko-qimiuri maxasiaTeblad iTvleba 
siblante, filtracia, eleqtrogamtarianoba, zedapiruli daWimuloba da a.S. 
rogorc wina kvlevebma gvaCvenes lazeruli zemoqmedebis qveS xdeba biopolimerebis 
raodenobrivi da Tvisobrivi cvilileba. es is naerTebia romelTa Warbi raodenobis 
arseboba ganapirobebs aris siblantes da zedapirul daWimulobas. 

Cvens mier Catarebulma eqsperimentebma gvaCvenes, rom lazeruli dasxivebis 
zemoqmedebiT xdeba Rvinomasalis siblantis Semcireba. siblantis Semcireba 
SeiZleba aixsnas tanatebisa da polisaqaridebis nawilobrivi destruqciiT, 
cilebis daSliT. 

       tanatebs scildebian galis mJava da martivi fenolebi. aseTi 
gardaqmnebi xdeba mxolod Jangbadis TanxlebiT, romelic aqtiurdeba lazeruli 
dasxivebis Sedegad. 

biopolimerebis raodenobrivma da struqturulma cvlilebam SeiZleba 
daarRvios molekulaTa Soris damakavSirebeli Zalis balansi. amis Sedegia 
zedapiruli maCveneblis zrda. cnobilia, rom nivTierebebi romlebic iwveven 
Ozedapirul daWimulobis zrdas arian zedapirulad araaqtiurebi. Sesabamisad, 
Rvinomasalaze lazeruli dasxiveba iwvevs qimiur reaqciebs, romlebic xels 
uwyoben zedapirulad aqtiuri naerTebis daSlas da iseTi naerTebis warmoqmnas, 
romlebic zrdian zedapirul daWimulobas. 

Rvinomasalis eleqtrogamtarianobis maCveneblis zrda lazeruli dasxivebis 
Semdeg SeiZleba gamowveuli iyos nawilakebis qaosuri moZraobis siCqaris da aseve 
spontanuri Sejaxebebis zrdiT. es procesebi SeiZleba aixsnas ori poziciidan : a) 
Rvinis zedapiris, romelic kontaqtirebs lazeris sxivTan, Termuli gacxelebiT; b) 
lazeruli dasxivebis dartymis ZaliT. 

miRebuli Rvinomasala Tavisi organoleptikuri da fizikur-qimiuri 
maCveneblebiT imsaxurebs dadebiT Sefasebas da akmayofilebs  saxelmwifo 
standartis moTxovnebs.   
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M. Ormotsadze,  E. Kalatozishvili,  L. Kotorashvili . 

Georgian Technical Universiry,  Food Industry Research Institute, Tbilisi, Geoergia 

Medea.ormotsadze@gmail.com 

 

Summary 

In order to intensify process of wine making and improve quality of product one of the prospective 

directions is activation of yeasts and enzymatic systems.  

Today, when customers’ demand is environmentally clean product, the main attention must be paid to 

the enzymatic systems of grape yeast, as the effective production of wine depends on them.  

Changes caused by impact of concentrated monochromatic radiation may become the bases for the 

new technological processes. We concluded that laser impact on yeast cells stimulates the process of 
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multiplication of cells, activates sporogenesis and intensifies fermentation process.  

Presented report represents the results of this research. 
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