
110 
 

axali teqnologiebi 

 

 

 

Cais fermentaciis intensifikacia ozonis gamoyenebiT  

eTer sadaRaSvili, irakli xositaSvili, givi gugulaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: aRwerilia Cais fermentaciis procesi da naCvenebia, rom fermentaci-

is intensifikaciisaTvis garemomcvel haerSi Semavali Jangbadis nacvlad Sesa-

Zlebelia ozonis gamoyeneba. es uzrunvelyofs mciremwarmoebluri fermeruli Ca-

is fabrikebis pirobebSi naklebi ekonomikuri danaxarjebisa da teqnologiuri 

procesis mcire xangrZliვobis pirobebSi maRalxarisxovani produqciis warmoebis 

SesaZleblobas. warmodgenilia axali safermentacio manqana, romelSic ozonis ga-

moyenebis Sedegad grexili Cais fermentaciis procesi mimdinareobs CveulebrivTan 

SedarebiT gacilebiT ufro swrafad da xarisxianad, rasac mciremwarmoebluri 

sawarmosaTvis Zalze didi mniSvneloba aqvs. 

 

sakvanZo sityvebi: mowyobiloba; ozoni; Jangva; teqnologia; fermentacia. 

 

 

Sesavali  

dRes saqarTveloSi didi Cais fabrikebi aRar arsebobs. samagierod, qveyanaSi 

mTlianad SenarCunebulia is bunebrivi pirobebi, romlebic Cais moyvanisa da mis-

gan maRalxarisxovani produqciis warmoebis SesaZleblobas iZleva. amave dros 

axali, maRalmwarmoebluri Cais fabrikebis aSeneba dakavSirebulia did ekono-

mikur danaxarjebTan. arsebul pirobebSi gamosavali mciremwarmoebluri fermeru-

li Cais fabrikebis gamoyenebaa, romlebic SeZlebs Cais produqciis warmoebas ro-

gorc qveynis SigniT, ise sazRvargareT realizaciisaTvis. amisaTvis ki saWiroa 

maRalxarisxovani produqciis warmoeba mcire ekonomikuri danaxarjebiTa da teq-

nologiuri procesis mokle periodiT. aRniSnuli amocanis gadawyvetas sWirdeba 

Cais gadamuSavebis teqnologiur processa da gadamamuSavebel mowyobilobebSi 

garkveuli siaxleebis Setana. 

 

 

ZiriTadi nawili 

Savi Cais gadamuSavebis procesSi erT-erTi umniSvnelovanesi teqnologiuri 

operaciaa grexili foTlis fermentacia.  

fermentacia aris Cais gadamuSavebis mTeli procesis dros mimdinare ZiriTa-

di bioqimiuri gardaqmnebis erToblioba, romlebic ganapirobebs misi produqtis 

saboloo xarisxs. 
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fermentebis bioqimia sakmaod rTulia, magram martivad igi SeiZleba warmovi-

dginoT rogorc Cais polifenolebisa da fermentebis (enzimebis) narevis Jangvis 

procesi, ris Sedegadac mimdinareobs mocemuli procesis aqtivizacia. yovelive 

amisaTvis ki aucilebeli elementia Jangbadi, romelic axorcielebs fermentaciis 

process. fermentaciis procesis Sedegi Teaflavinebisa da Tearubiginebis war-

moqmnaa, romlebic Cais nayens aniWebs damaxasiaTebel mowiTalo-moyavisfro fers. 

fermentaciis procesSi foTlebis feri muqdeba (ibureba). nawilakebis zedapi-

rze gamosuli wvenis duRilisa da SeSrobis (Rnobis) Sedegad warmoiqmneba Savi 

CaisaTvis damaxasiaTebeli aromati, romelic yvavilebisa da xilis aromats waagavs.  

fermentaciis procesis Casatareblad mimarTaven garemomcveli haeris miwo-

debas grexili Cais foTlebis masaSi. fermentaciis procesis temperatura Sead-

gens 15_18 0C-s, tenianoba ki maqsimalurad maRali unda iyos (90_95 %). grexili 

Cais foTlis fermentaciis xangrZlivobad miRebulia 45 wT-dan 3_5 sT-mde. es da-

mokidebulia iseT faqtorebze, rogoricaa Cais foTlis sawyisi temperatura, Rno-

bis Semdeg narCeni tenianoba, safermentacio haeris tenianoba, foTlis mimarT misi 

moZraobis siCqare da sxv.  

aucilebelia imis gaTvaliswineba, rom fermentaciis procesi zustad im mo-

mentSi unda Sewydes, rodesac Cais aromati miaRwevs optimalur kondicias. fermen-

taciis Sewyveta xdeba Cais maRal temperaturaze Srobis gziT. 

garemomcveli haeris erT-erTi Semadgeneli nawilia ozoni. bunebrivi haeris 

SedgenilobaSi ozonis koncentracia mcirea da ar aRemateba 0,002_0,02 mg/m3-s. ozo-

nis qimiuri aqtiuroba ganpirobebulia struqturuli agebulebiT: misi erT-erTi 

(centraluri) atomi Jangbadis danarCen or atomTan dakavSirebulia kovalenturi 

bmiT, romelic advilad wydeba. ozonis daSlisas miRebul Tavisufal radikalebs 

axasiaTebs reaqciaSi Sesvlis aqtiuri unari. amis gamo ozoni gacilebiT ufro aq-

tiurad reagirebs ormagi kavSirebis mqone organul nivTierebebTan, vidre mole-

kuluri Jangbadi. 

Sesabamisad, bunebriv haerTan SedarebiT ozonis gamoyenebis pirobebSi Sesa-

Zlebelia fermentaciis procesis gacilebiT ufro maRali efeqtis miReba. aRni-

Snuli efeqti miT ufro meti iqneba, rac ufro maRalia ozonis koncentracia sa-

fermentacio aparatSi miwodebul haerSi. ozonis misaRebad ki SesaZlebelia Cve-

ulebrivi standartuli ozonatoris gamoyeneba. 

ozonis gamoyenebiT Cais safermentacio manqanis principuli sqema warmodge-

nilia naxazze. 

 
ozonis gamoyenebiT Cais safermentacio manqanis principuli sqema: 1 _ cilindruli doli; 

2 _ gorgolaWebi; 3 _ perforacia; 4 _ mkvebavi transportiori; 5 _ fermentirebuli Cais 

gamomtani transportiori; 6 _ muSa agentis mimwodi kolofebi; 7 _ mamkvrivebeli safenebi; 

8 _ haeris mimwodi mili; 9 _ eleqtruli ganmuxtvis elementebi 
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safermentacio manqanas aqvs horizontisadmi daxrilad damagrebuli cilin-

druli doli (1). igi eyrdnoba gorgolaWebs (2), romlebic uzrunvelyofs mis bru‐

nvas sakuTari RerZis garSemo. dols Sua nawilSi, cilindrul zedapirze aqvs 

perforacia (3) iseTi zomis naxvretebiT, romlebic gamoricxavs produqtis (Cais) 

nawilakebis Camocvenas. cilindris zeda mimReb nawilSi Seyvanilia mkvebavi tran-

sportiori (4), xolo qveda gamosasvleli nawilis qveS ganlagebulia fermentire-

buli Cais gamomtani transportiori (5). 

cilindris im nawilSi, sadac Cais foToli ganlagdeba cilindris brunvisas, 

moTavsebulia muSa agentis mimwodi kolofi (6). aRniSnuli kolofis boloebsa da 

cilindris gare zedapirs Soris mamkvrivebeli safenebia (7), romlebic uzrunvel-

yofs kolofisa da cilindris hermetizacias am ukanasknelis brunvisas. kolofi 

aRWurvilia haeris mimwodi miliT (8) da eleqtruli ganmuxtvis elementebiT (9). 

aRniSnuli elementebi mierTebulia denis wyarosTan, saidanac maT miewodeba 

maRali Zabvis (15000_18000 v) deni. 

mowyobiloba muSaobs Semdegi principiT: 

mkvebavi transportiori safermentaciod gamzadebul grexil Cais foTols 

awvdis cilindrul dols. am dolis brunvis Sedegad misi horizontisadmi daxris 

gamo Siga zedapirze dayrili Cais foToli iwyebs gadaadgilebas qveviT ganlage-

buli gamosasvleli nawilisaken. amasTan, foTolsa da cilindris Siga zedapirs 

Soris xaxunis Zalebis moqmedebiT cilindruli dolis brunvis gamo nawili Cais 

foTlebisa aiweva garkveul simaRleze, Semdeg ki simZimis Zalis gavleniT Camo-

cvivdeba qveviT. amis Sedegad Cais masa ganlagdeba cilindris garkveul segmentze 

da dolis brunvis mTeli periodis ganmavlobaSi xdeba misi ganuwyveteli areva, 

rodesac qveda fenebi periodulad amodis zeviT da Semdeg kvlav brundeba qveviT. 

swored Cais aRniSnuli fenis ganlagebis segmentis gaswvrivaa dayenebuli mu-

Sa agentis mimwodi kolofi. kolofSi miliT miewodeba saWiro parametrebis mqone 

(temperatura 22_24 0C, fardobiTi tenianoba 95_98 %) haeri, romelic gaivlis ele-

qtruli ganmuxtvis elementebTan. elementebSi xdeba eleqtruli ganmuxtva, ro-

mlis zemoqmedebis Sedegad haerSi arsebuli Jangbadi gardaiqmneba ozonad. ozo-

niT gamdidrebuli haeri warmoadgens im muSa agents, romelic cilindruli do-

lis perforaciis (naxvretebis) gavliT miewodeba cilindrul dolSi ganuwyvete-

li arevis pirobebSi myof Cais masas. es uzrunvelyofs Cais foTlis intensiur 

fermentacias da maRali xarisxis produqciis miRebis SesaZleblobas. fermentire-

buli Cais foToli dolis gamosasvleli qveda nawilidan Camoiyreba gamomtan 

transportiorze, romelic miawodebs mas Cais saSrob manqanas, sadac sruldeba 

morigi operacia. 

 

 

daskvna 

mbrunavi doli uzrunvelyofs Cais masis intensiur arevas gamosasvleli na-

wilisaken moZraobis procesSi, xolo muSa agentis mimwodi kolofidan miwode-

buli muSa agenti uzrunvelyofs Cais nawilakebis intensiur fermentacias. Cais 

fermentaciis procesis intensifikacias xels uwyobs muSa agentis saxiT haerisa 

da ozonis narevis gamoyeneba, radgan ozoni molekulur JangbadTan SedarebiT 
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bevrad ufro aqtiuria da intensiurad Sedis reaqciaSi CaiSi arsebul kateqinis 

molekulebTan. Sesabamisad, grexili Cais fermentaciis procesi mimdinareobs Cve-

ulebrivTan SedarebiT ufro swrafad da xarisxianad, rasac mciremwarmoebluro-

bis mqone sawarmosaTvis Zalze didi mniSvneloba aqvs. rac Seexeba TviT dolis 

zomebs, ozonatoris mwarmoeblurobas, miwodebuli haeris raodenobas da masSi 

ozonis koncentracias, maTi gaangariSeba martivad SeiZleba mcire sawarmoo far-

Tobis gamoyenebis pirobebSi momuSave konkretuli Cais gadamamuSavebeli sawarmos 

mwarmoeblurobis mixedviT. 

 

 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

 

1. И. А. Хочолава. Технология чая. М.: Пищевая Промышленность, 1977, - 303 с. 

2. T. megreliZe, v. RvaCliani, g. gugulaSvili, e. sadaRaSvili, b. RvaCliani. Ca-

is fermentaciis intensifikacia axali aparatis gamoyenebiT. saqarTvelos te-

qnikuri universitetis Sromebi, # 3 (481), Tb.: teqnikuri universiteti, 2011, 

gv. 83-86. 

3. T. megreliZe, v. RvaCliani, g. gugulaSvili, e. sadaRaSvili, n. maRlakeliZe. 

ozonis gamoyeneba kvebis produqtebis gauvneblobisaTvis. saerTaSoriso sa-

mecniero konferenciis `gamoyenebiTi qimiis problemebi~ Sromebis krebuli. 

Tb.: 2012, gv. 254-258. 

4. T. megreliZe, g. gugulaSvili, n. maRlakeliZe. sacivari kameris ozonirebis 

procesis optimaluri parametrebis dasabuTeba//xelovnuri sicive da garemo, 

#1, Tb., 2013, gv. 19-25. 

5. T. megreliZe, g. gugulaSvili, n. maRlakeliZe. sasacivro kameraSi gadamet-

jerebuli haeris tenianobis regulirebis da Semowmebis blok-sqema//trans-

porti da manqanaTmSenebloba, #2 (36), Tb.: teqnikuri universiteti, 2016, gv. 

167-173. 

 
 



114 
 

NEW TECNOLOGIES 
 
 

INTENSIFICATION OF TEA FERMENTATION PROCESS USING OZONE 

E. Sadaghashvili, I. Khositashvili, G. Gugulashvili  

(Georgian Technical University) 

 
Resume: There is described the process of fermentation of tea leaf and there is shown, that ozone can 

be used instead of oxygen entering the ambient air to intensify fermentation. This ensures, in conditions of 
low-productivity farm tea processing factories with low economic costs and short technological processes, 
the achievement of high quality of finished products. There is presented the principal scheme of a new 
device for fermentation of tea, in which, using ozone, significant acceleration of the process and increase in 
the quality of the product are achieved, which is of great importance for the tea factory in the country.  

 
Key words: device; fermentation; oxidation; ozone; technology. 

 
 
 

 

НОВЫЕ ТЕХНОЛОГИИ 

 

 

ИНТЕНСИФИКАЦИЯ ПРОЦЕССА ФЕРМЕНТАЦИИ ЧАЯ С 

ИСПОЛЬЗОВАНИЕМ ОЗОНА 

Садагашвили Э. З., Хоситашвили И. К., Гугулашвили Г. Л. 

(Грузинский технический университет) 

 
Резюме. Описан процесс ферментации чайного листа и показано, что для интенсификации 

ферментации вместо входящего в окружающий воздух кислорода возможно использование озона. 
Это обеспечивает, в условиях малопроизводительных фермерских чаеперерабатывающих фабрик, 
при малых экономических затратах и непродолжительных технологических процессах, достижение 
высокого качества готовой продукции. Представлена принципиальная схема нового устройства для 
ферментации чая, в котором при использовании озона достигается значительное ускорение процесса 
и повышение качества продукта, что для фермерских чайных фабрик имеет важное значение. 

 
Ключевые слова: озон; окисление; технология; устройство; ферментация. 
 
 
 
 


