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reziume: statiaSi ganxilulia Cais masalisagan pirolizis meTodiT kofeinis 

miRebis eqsperimentebis Sedegebi; miRebulia laboratoriuli nimuSebi, SemuSavebu-

lia warmoebis teqnologiuri sqema da optimaluri parametrebi. 

 

sakvanZo sityvebi: pirolizi; plantaciis ganasxlavi; teqnologiuri sqema; Cai; 

warmoebis narCenebi. 

 

 

Sesavali  

dReisaTvis cnobilia bunebrivi kofeinis miRebის mravali meTodi _ teqnikuri 

gadawyveta, romelTa siaxle daculia inteleqtualuri sakuTrebis Sesabamisi aq‐

tiT. maTgan erT-erTi yvelaze mniSvnelovania Caisagan, Cais mtvrisa da sxva masa-

lisagan kofeinis gamowvlilvis xerxi organuli gamxsnelebiT [1], romelic moi-

cavs or ZiriTad etaps: 

pirvel etapze sawyis masalas (Cai, Cais mtveri da a.S.) amuSaveben wyliT, Sem-

deg gamowvlilaven. gamonawvlilSi kofeinTan erTad gadadis wyalSi xsnadi yvela 

nivTiereba (saTrimlavi, saRebavi, cilovani da zogierTi fisovani nivTierebac). mi-

narevebis mocilebis mizniT, wylian gamonawvlils amuSaveben sxvadasxva reagen-

tiT, Semdeg aorTqleben mcire moculobamde da gamoyofen teqnikur kofeins gamo-

kristalebiT an organuli gamxsnelebiT eqstraqciis gziT. 

meore etapze sawyis masalas amuSaveben uSualod organuli gamxsnelebiT 

(qloroformi, benzoli da sxv.). am dros xdeba rogorc kofeinis, ise sxva orga-

nul gamxsnelebSi xsnadi nivTierebebis (qlorofili, cximebi, fisebi, saRebavi nae-

rTebi) eqstraqcia, romlis Semdgomi mocileba ZiriTadad xorcieldeba gamo- 

kristalebiT. 

adre arsebuli kofeinisa da Teobrominis gamoyofis xerxi iTvaliswinebs ko‐

feinis adsorbirebas aqtivirebul naxSirze da mis  gamoyofas qloroformiT, diq‐

loreTaniT an maTi nareviT [2].  

gamogonebis avtorTa azriT, teqnikuri gadawyvetis dadebiTi mxarea is, rom 

gamoiricxeba wyliani eqstraqtebis aorTqleba, rac saSualebas iZleva masalad 

gamoyenebul iqnes kofeinis dabali Semcvelobis nedleuli da gamartivdes fil‐

traciis procesi. 

cnobilia kofeinis eqstrahirebis xerxi, romelic iTvaliswinebs mcenareuli 

nedleulis gamonawvlilze deemulgatoris, magaliTad, umaRlesi alkilgogirdis 
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mJavas marilis damatebas [3]. am dros ar warmoiqmneba emulsia, amitom mcirdeba 

eqstraqciis xangrZlivoba da moxmarebuli gamxsnelebis xarji, izrdeba kofeinis 

gamosavali da mniSvnelovnad martivdeba misi gawmenda. 

metad sainteresoa Cais foTlisagan kofeinis, fitolisa da C vitaminis erT‐

droulad miRebis teqnikuri gadawyveta [4]. misi arsia daqucmacebuli Cais fo‐

Tlis damuSaveba organuli gamxsnelebis nareviT (97,5 % qloroformi da 2,5 % 

spirti an 95 % diqloreTani da 5 % spirti). gamxsnelebis mocemuli Sedgeniloba 

saSualebas iZleva ganxorcieldes kofeinisa da zeTebis sruli eqstraqcia da 

TiTqmis mTlianad gamoiwvlilos qlorofili. eqstraqcia mimdinareobs 8–10 sT-is 

ganmavlobaSi 40–50 0C temperaturaze intensiuri morevis pirobebSi.eqstraqciis Se-

degad miRebuli kofeiniani, zeTiani, qlorofiliani da fisovani eqstraqti dama-

tebiT muSavdeba sadistilacio qvabSi, sadac xdeba spirtiani qloroformis rege-

neracia, xolo gamosaxdel qvabSi damatebiT kofeinis, qlorofilis, zeTisa da 

fisebis narCenis Termulad damuSaveba gamxsnelebis narCenebis mosacileblad 

sxvadasxva temperaturaze narCenSi Semavali nivTierebebis cal-calke gamoyofi‐

saTvis. 

cnobilia agreTve kofeinis gawmendis xerxi, romelic iTvaliswinebs kofein-

Semcveli wyliani eqstraqtisagan garkveul pirobebSi kofeinis miRebas eqstraqtze 

gogirdmJavasa da poliakrilamidis damatebiT [5]. 

sayuradReboa nedli yavisagan kofeinis gamoyofis xerxi, romelic iTvaliswi‐

nebs masalis winaswar datenianebas da mis damuSavebas Txevadi naxSirorJangiT 

kritikul temperaturaze dabla kofeinis adsorbentze Semdgomi dawdomiT [6]. 

sainteresoa aseve Caisa da yavisagan kofeinis miRebis xerxi, romelic iTvali-

swinebs nedleulis datenianebas da masSi datenianebuli eqstragentis damatebas; 

amasTan, eqstragentis saxiT iyeneben safლoris, soiis, simindis, araqisis zeTebs, 

yavis cxims, trioleins an Roris gamdnar qons [7]. 

arsebobs mcenareuli nedleulisagan kofeinis gamowvlilvis ramdenime xerxi: 

erTia, rodesac dekofeinizaciis procesSi gamoyenebuli cximis regeneracias ax‐

denen cximis apkze aorTqlebiT 150–250 0C-ze da 15–0,1 mm vercxliswylis wnevaze 

0,3–20 wT-is ganmavlobaSi, Tanac regeneraciis procesSi cximis apkze atareben air‐

matarebels, upiratesad orTqls [8]; 

meore xerxi iTvaliswinebs gamxsnelis airis mdgomareobidan TxevadSi gada‐

yvanas da miRebuli Txevadi xsnariT kofeinis eqstrahirebas nedleulis fenaSi 

mravaljeradi gatarebiT; garda amisa, kofeinis gamxsneliსაგan mocilebas. proce‐

sis efeqtianobis gazrdis mizniT gamxsneliს Txevad mdgomareobaSi gadayvanas ax‐

denen masSi acetonis, pentanis an kofeinis zeTis SeyvaniT [9]; 

arsebobs agreTve wyliani xsnarisagan kofeinis gamowvlilvis xerxi, rome‐

lic iTvaliswinebs yavis marcvlebis eqstrahirebuli wyliani nayenis gaaqtiure‐

buli naxSiriT damuSavebamde xsnaris ganeitralebas marilmJavaTi an natriumis 

hidroJangiT an fosformJavaTi deionizebuli wylis Semdgomi CarecxviT. Carecxva 

grZeldeba manam, sanam Canarecxi wylis pH 6,0-s ar miaRwevs [10]. 

gasuli saukunis 40–50-ian wlebSi bunebriv kofeins Rebulobdnen Cais narCene‐

bisagan. mis gamowvlilvas axdendnen wyliT an qloroformiT. miRebul eqstraqts 

Seasqelebdnen da wyalSi warmoqmnil kofeinis fifqebs ganmeorebiT gamoakrista‐

lebdnen [11–12]. 
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unda aRiniSnos, rom es sawarmoo meTodi teqnikurad Zalze rTuli da Sroma-

tevadia, xasiaTdeba miznobrivi produqtis dabali gamosavlianobiT, amasTan, orga-

nuli gamxsnelebis gamoyenebis gamo ekologiurad WuWyiani da uaRresad araeko‐

nomiuria. amitom gasuli saukunis 70-iani wlebidan misi samrewvelo gamoyeneba 

sruliad Sewyda da igi mTlianad Caanacvla kofeinis miRebis iafma naxevrad sin-

Tezisa da sruli sinTezis meTodebma [13].  

saWiroa aRiniSnos, rom sinTezis meTodiT miRebuli kofeini biologiuri 

moqmedebis speqtriT bevrad Camouvardeba mcenarisagan miRebuls. amis Sedegad 

moTxovnileba bunebriv kofeinze sul ufro izrdeba da mkveTrad gamoxatul di‐

namikur xasiaTs atarebs, rac dRis wesrigSi ayenebs axali teqnikuri da teqnolo-

giuri gadawyvetebis aucileblobas. 

 

 

ZiriTadi nawili 

r. dvalis manqanaTa meqanikis institutis Tboenergetikuli danadgarebis gan-

yofilebaSi Seiqmna Caisagan kofeinis miRebis pirolizuri sapilote danadgari 

procesis uwyvet reJimSi ganxorcielebis SesaZleblobiT. 1-l nax-ze warmodgeni-

lia aRniSnuli danadgaris principuli sqema. 

pirolizis procesi mimdinareobs uJangbado areSi nedleulis swrafi gacxe-

lebiT zomier temperaturamde. kofeini eqstrahirebis dominirebuli produqtia. 

danadgari muSaobs Semdegi principiT: mcenareuli nedleuli (Cais gadamu-

Savebis narCenebi da plantaciebis გაnasxlavi masala) itvirTeba nedleulis mimReb 

bunkerSi. eleqtrosaxurebeli cxeldeba kofeinis eqstrahirebis temperaturul 

zRvramde (110–120 0C), ris Semdegac xdeba nedleulis CatvirTva, xolo cxel areSi 

_ Caisagan kofeinis gamoyofa.  

 

 
 

nax. 1. Caisagan kofeinis miRebis pirolizuri danadgaris sqema: 1 _ saeqstraqcio ka-

mera; 2 _ eleqtrosaxurebeli; 3 _ Sneki; 4 _ Snekis amZravi saxeluri; 5 _ nedleulis mim-

Rebi bunkeri; 6 _ macivari; 7 _ eqstrahirebuli nivTierebebis gamomyvani mili; 8 _ onkani; 9 

_ eqstrahirebuli nivTierebebis Semkrebi WurWeli; 10 _ gadamuSavebuli nedleulis ga-

mosatvirTvi bunkeri; 11 _ eqstrahirebuli nivTierebebis gamomyvan milTan damakavSirebeli 

mili 
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Sneki xels uwyobs rogorc miwodebuli nedleulis gadaadgilebasa da more-

vas, ise gadamuSavebuli nedleulis gamotvirTvas. 

damuSavebuli nedleulis gamotvirTva xdeba hermetulad daxurul bunkerSi. 

saeqstraqcio kamerasa da mimReb bunkerSi Tavs iyris gamoyofili eqstrahirebuli 

nivTierebebi da miewodeba macivars, saidanac siTxis saxiT grovdeba eqstrahire-

buli nivTierebebis Semkreb WurWelSi.  

eqsperimentebis pirvel nawilSi kofeinis misaReb nedleulad gamoyenebul iq-

na dabali xarisxis mwvane Cais masala. Sedegebi warmodgenilia 1-l cxrilSi. 

 

cxrili 1 

mwvane Caisagan kofeinis miRebis eqsperimentis Sedegebi 

 

Cais masala raode- 

noba, g 
kofeinis 

Semcveloba 
nedleulSi, 

g 

eqstrahireba (pirolizi) kofeinis 
gamosavali 

temperatura, 0C 

 

dro, 
sT 

g % 

 
dabali xarisxis 
mwvane Cai 

 

680 

 

13,60 

 

120

 

6 

 

10,60 

 

77,94 

 

 

eqsperimentebis Semdeg nawilSi mosinjul iqna Savi da mwvane Cais mtveri da 

plantaciis ganasxlavi (cxrili 2). 

 

cxrili 2 

Cais mtvrisa da plantaciis ganasxlavi masalisgan kofeinis  

miRebis eqsperimentis Sedegebi 

 

 
Cais masala 

 
raodenoba, 

g 

 
kofeinis 

Semcveloba 
nedleulSi, 

g 

E 
eqstrahireba 
(pirolizi) 

 

 
kofeinis 

gamosavali 

tempera-
tura, 0C 

 
dro, sT 

 

 
g 

 
% 
 

mwvane Cais mtveri 850 17,85 115 6 15,87 88,90 
 

Savi Cais mtveri 700 16,42 115 6 14,03 85,45 
 

plantaciis 
ganasxlavi 

1250 13,02 115 6 10,80 83,0 
 

 

Nme-2 nax-ze warmodgenilia Caisagan piroliziT miRebuli kofeinis, xolo me-3 

nax-ze _ Cais fisovani nivTierebebis nimuSebis fotoebi. 
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nax. 2. Caisagan piroliziT miRebuli kofeini 

 

 
 

nax. 3. Cais pirolizis dros miRebuli fisovani nivTierebebi 

 

Catarebulma eqsperimentebma cxadyo, rom pirolizis danadgari uzrunvel-

yofs Cais nedleulisagan kofeinis gamosavlianobis maRal maCvenebels (78–89 %-is 

farglebSi sawyis nedleulSi misi Semcvelobidan), rac ekonomikurad misaRebi da 

efeqtiania. miRebuli Sedegebis safuZvelze SemuSavda bunebrivi kofeinis miRebis 

teqnologiuri sqema (nax. 4). 

 

 

  

 

 

 

 

 

D 

 

 

 

 

nax. 4. Caisagan kofeinis miRebis teqnologiuri sqema 

plantaciebis ganasxlavi

gaxmoba (Sroba) 

dafqva 

Ppirolizi 

Cais warmoebis narCeni
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daskvna 

SemuSavebulia Caisagan kofeinis miRebis teqnologiuri sqema, romelic iTva-

liswinebs Cais plantaciebis ganasxlavis Srobas 100–105 0C temperaturaze ara-

umetes 8–10 % narCen tenianobamde, gamSrali nedleulisa da Cais warmoebis narCe‐

nebis dafqvas da dafquli masalis pirolizs 110–115 0C temperaturaze 6 sT-is gan-

mavlobaSi. 
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FOOD INDUSTRY 
 
 

PILOT PYROLYSE INSTALLATION FOR COFFEINE PRODUCTION 

T. Kuchukhidze  

(A. Tsereteli state University) 

 
Resume: There are given the data of experiments of obtaining caffeine from tea material by pyrolysis 

method, laboratory samples are received, the technological scheme of production and optimal parameters are 
developed.  

 
Key words: industrial wastes; pyrolysis; tea; technological scheme; undercutting material.  

 
 
 

 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 

 

 

ПИЛОТНАЯ ПИРОЛИЗНАЯ УСТАНОВКА ДЛЯ ПОЛУЧЕНИЯ КОФЕИНА 

Кучухидзе Т. Д. 

(Государственный университет А. Церетели) 

 
Резюме. Приведены данные экспериментов по получению кофеина из чайного материала ме-

тодом пиролиза; получены лабораторные образцы, разработаны технологическая схема производства 
и оптимальные параметры. 

 
Ключевые слова: пиролиз; подрезочный материал; производственные отходы; технологичес-

кая схема; чай. 
 
 
 
 


