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anotacia. ganxilulia sakveb-samkurnalo 

mcenareuli nedleulis gadamuSavebis arse-

buli teqnologia. naCvenebia, rom nedleu-

lis ujredis wvenis fermentaciis Tavidan 

asacileblad, arsebuli teqnologiebis mi-

xedviT, gamoyenebulia maRali temperaturis 

mqone orTqli, romelic foTlis Wyleta-da-

qucmacebis procesSi gaaqtiurebul fermen-

tebze zemoqmedebis gziT uzrunvelyofs maT 

srul inaqtivacias. gadamuSavebis sawyis 

etapze foTlis aseTi fiqsacia gamoricxavs 

haeris JangbadiT foTlis fermentacias da 

masTan dakavSirebul arasasurvel cvlile-

bebs. mcenareuli nedleulis gadamuSavebis 

aRniSnuli teqnologiis gamoyenebiT SesaZ-

lebeli xdeba sawyisi nedleulis antioqsi-

danturi potencialis mniSvnelovnad gaum-

jobeseba, magram maRali temperaturis zemoq-

medebis Sedegad mcirdeba vitaminebis efeqti.  

naCvenebia, rom ujredis wvenis fermenta-

ciis Tavidan acileba SesaZlebelia Tu ned-

leuls swrafad gavyinavT Txevadi azotiT. 

garemomcveli haeris Jangbadi gavlenas ver 

axdens ujredis gayinul wvenze, ris gamoc 

SesaZlebeli xdeba gayinuli mcenareuli 

nedleulis sasurveli droiT Senaxva. aqve 

mocemulia mcenareuli nedleulis gada-
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muSavebis axali teqnologia. es teqnologia 

iTvaliswinebs foTlis gayinvas Txevadi 

azotis gamoyenebiT, gayinuli foTlis da-

qucmacebas sasurvel zomamde meqanikuri sam-

sxvrevi manqanis meSveobiT, daqucmacebuli 

masis galRobas da Srobas fsevdogaTxeva-

debuli fenis pirobebSi.  

 

sakvanZo sityvebi: gayinva; Txevadi azo-

ti; mcenareuli nedleuli; Sroba; wylis 

orTqli. 

 
 

Sesavali 

saqarTvelos teqnikuri universitetis 

kvebis industriis departamentis TanamSrom-

lebma 2013_2015 wlebSi S. rusTavelis samec-

niero fondis xelSewyobiT Seasrules sag-

ranto proeqti `sakveb-samkurnalo mcenareu-

li nedleulis gadamuSavebis racionaluri 

teqnologiisa da mowyobilobebis damuSa-

veba~. proeqtis farglebSi damuSavda mcena-

reuli nedleulis gadamuSavebis axali teq-

nologia, Seiqmna axali teqnologiis Sesa-

bamisi mowyobilobebis (nedleulis damWy-

let-damqucmacebeli safiqsacio manqana, saS-

rob manqanaSi foTlis miwodebisa da infra-

wiTeli sxivebiT winaswari SeSrobis trans-

portiori, mcenareuli nedleulis vibromdu-

Rare fenaSi saSrobi manqana) muSa naxazebi 

da liToniT damzadda aRniSnuli mowyobi-

lobebi, romlebic gamoicada uSualod sa-

warmoo pirobebSi (Sps `aromat-91-is~ sawar-

moo bazaze q. lanCxuTSi). damuSavebuli axa-

li teqnologiiT miRebuli produqtebis qi-

miurma analizma aCvena, rom isini xasiaTdeba 

saukeTeso organoleptikuri maxasiaTeble-

biT, gamoyenebuli teqnologia da Sesabamisi 

mowyobiloba mniSvnelovnad aumjobesebs 

sawyisi nedleulis antioqsidantur poten-

cials da uzrunvelyofs nedleulis swra-

fad gadamuSavebas, teqnologiuri procesi 

maRalefeqturia, mowyobiloba ki saimedod 

muSaobs. axali teqnologia da mowyobiloba 

saSualebas iZleva gadamuSavebis procesSi 

maqsimalurad SenarCundes mcenareuli ned-

leulis sawyisi Sedgeniloba. damuSavebuli 

sakveb-samkurnalo mcenareuli nedleulis 

gadamuSavebis inovaciur teqnologiaze, Sesa-

bamis danadgarsa da gamomuSavebul produq-

ciaze saqarTvelos soflis meurneobis sa-

ministros ssip soflis meurneobis samec-

niero-kvleviTi centridan miRebulia aRiare-

ba, rac iZleva imeds, rom misi danergva Se-

saZlebelia rogorc saqarTveloSi, ise 

ucxoeTSi.  

aRniSnuli teqnologiisa da mowyobilo-

bis gamoyenebiT SesaZlebelia sakveb-samkur-

nalo produqciis warmoeba sxvadasxva mcena-

reuli nedleulisagan. magram amisaTvis saWi-

roa sawyis nedleulSi Semavali yvela sa-

sargeblo komponentis, maT Soris vitamine-

bis, maqsimalurad SenarCuneba. mcenareul 

nedleulSi Semavali ZiriTadi vitaminebia A, 

B, C, D, E, H, P, K da sxv. Tburi gadamuSavebis 

procesSi (daaxloebiT 95_1000C-ze maRal tem-

peraturaze), aRniSnuli vitaminebi kargavs 

sasargeblo Tvisebebs. Sesabamisad, vitami-

nebis sasargeblo Tvisebebis SenarCunebis 

mizniT mcenareuli nedleulis gadamuSavebis 

teqnologiur procesSi maqsimalurad unda 

SevamciroT nedleulis temperatura da gac-

xelebis jeradoba. magram, meore mxriv, pro-

totipad gamoyenebuli arsebuli teqnologia 

emyareba mcenareul nedleulSi arsebuli 

sasargeblo nivTierebebis maqsimalur Senar-
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Cunebas, risTvisac arsebuli teqnologia iT-

valiswinebs mcenareuli nedleulis fiq-

sacias Wyleta-daqucmacebis procesSi anu 

swored Tbur damuSavebas (fiqsacias). 

sakveb-samkurnalo mcenareuli nedleulis 

sasargeblo Tvisebebis maqsimalurad Senar-

CunebisaTvis saWiroa am nedleulis gadamu-

Saveba iseT pirobebSi, rodesac ar moxdeba 

mcenaris ujredidan gamosuli wvenis fermen-

tacia. mcenareuli nedleulis _ foTlebis 

Wyleta-daqucmacebis Sedegad ujredSiga 

kapilaruli wveni gamoidevneba daWyletili 

nawilakebis zedapirze.  

es procesi ganapirobebs garemosTan fer-

mentis sakontaqto farTobis mkveTr zrdas, 

ramac SeiZleba gamoiwvios fermentacia.  

amis Tavidan acilebis mizniT damWylet-

damqucmacebel safiqsacio manqanaSi 2_3 wuT-

is ganmavlobaSi xdeba 110_1400C temperaturis 

mqone wylis orTqlis 0,6 mgpa wneviT miwo-

deba foTlis masasTan 0,25_0,3 kg/kg Tana-

fardobiT.  

fiqsacia uzrunvelyofs foTlis Wyleta-

daqucmacebis procesSi gaaqtiurebul fer-

mentebze orTqlis zemoqmedebiT maT srul 

inaqtivacias. es gamoricxavs haeris Jangbadis 

mier fermentze zemoqmedebiT foTlis fer-

mentacias da masTan dakavSirebul arasasur-

vel cvlilebebs.  

rogorc aRvniSneT, arsebuli teqnologi-

iT miRebuli produqtebis qimiurma analizma 

gviCvena, rom am teqnologiis gamoyenebiT 

sawyisi nedleulis antioqsidanturi poten-

ciali mniSvnelovnad gaumjobesda, Tumca vi-

taminebis sawyis da saboloo Semcvelobaze 

cdebi ar Catarebula, radgan maRali tempe-

raturis zemoqmedebis xangrZlivoba 2_3 

wuTs ar aRemateboda.  

gasaTvaliswinebelia is garemoebac, rom 

fermentebis inaqtivaciisaTvis gamoyenebulia 

wylis orTqli sakmaod mniSvnelovani rao-

denobiT (foTlis masasTan TanafardobiT 

0,25_0,3 kg/kg). es iwvevs im masis saerTo 

tenianobis gazrdas, romelic SemdgomSi 

Srobas eqvemdebareba 4_5% saboloo tenia-

nobamde. Warbi tenis mocileba ki moiTxovs 

Srobis met xangrZlivobas da met ener-

getikul danaxarjebs.  

   

ZiriTadi nawili 

cnobilia, rom maRali temperaturiT da-

muSavebis procesSi vitamini kargavs sa-

sargeblo Tvisebebs. samagierod, misi yvela 

sasargeblo Tvisebis SenarCuneba srulad 

xdeba siciviT damuSavebis SemTxvevaSi. ami-

tom, sawyis mcenareul nedleulSi Semavali 

yvela sasargeblo komponentis, maT Soris 

vitaminebis, maqsimaluri SenarCunebis mizniT 

SeiZleba gamoyenebuli iyos mokrefili 

foTlis gayinva, Semdgom galRoba, bolos ki 

_ Sroba. 

dRes kvebis mrewvelobaSi farTod iyene-

ben samacivro teqnologiebs, romlebic iZ-

leva nedleulisa da produqciis xangrZ-

livad Senaxvis, teqnologiuri procesebis 

gamartivebisa da daxvewis, mwarmoeblobis 

gazrdis da mza produqciis xarisxis gaum-

jobesebis saSualebas.  

erT-erTi aseTi teqnologiuri meTodia 

Cais foTlisgan gayinva-galRobis gziT 

ujredis wvenis gamoyofis meTodi, sadac 

Cais foTlis grexis procesi Secvlilia mi-

si gayinvisa da galRobis procesebiT iseTi 

reJimis pirobebSi, romlis parametrebi uz-

runvelyofs am foTlebis ujredebis maqsi-
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malur darRvevas da maTgan ujredis wvenis 

gamodenas [1, 2].  

Tu foTlis gayinvisaTvis gamoviyenebT sa-

macivro teqnologiaSi farTod aprobirebul 

Txevad azots, maSin SeiZleba iTqvas, rom 

arc gayinul da arc galRobil mcenareul 

nedleulTan garemomcveli haeris Jangbads 

kontaqti ar eqneba, radgan Txevadi azoti 

Cveulebriv temperaturaze intensiurad orT-

qldeba da `bolavs~ da, Sesabamisad, gan-

devnis atmosferul haers nedleulis ga-

yinvisa da galRobis aridan.  

mcenareuli nedleulis gayinuli foTle-

bis daqucmaceba sasurveli zomebis mqone 

nawilakebad Zalze advilad SeiZleba meqani-

kuri samsxvrevi manqanebis gamoyenebiT.  

samsxvrev manqanaze daqucmacebuli mce-

nareuli nedleuli miewodeba jer gasalRob 

mowyobilobas, xolo Semdeg _ vibromduRare 

fenas saSrob manqanaSi, romelSic daculi 

iqneba yvela piroba (temperatura, haeris 

siCqare da tenianoba), raTa Srobis procesSi 

maqsimalurad iyos SenarCunebuli mcenareu-

li nedleulis yvela sawyisi dadebiTi maCve-

nebeli. amasTanave, gayinuli da damsxvreuli 

nawilakebis galRobis procesi xorcieldeba 

siTbos miwodebiT da, Sesabamisad, SeiZleba 

iTqvas, rom lRoba faqtobrivad aris Srobis 

procesis pirveli safexuri. 

mcenareuli nedleulis gadamuSavebis 

axali meTodi moicavs mcenareuli nedleu-

lis _ mokrefili foTlis _ gayinvas Txe-

vadi azotis gamoyenebiT, gayinuli foTlis 

daqucmacebas meqanikur samsxvrev manqanaze 

sasurveli zomebis nawilakebad, daqucmace-

buli masis galRobas da Srobas vibrom-

duRare fenis pirobebSi. 

aRniSnuli siaxlis gaTvaliswinebiT da-

muSavebulia sakveb-samkurnalo mcenareuli 

nedleulis gadamuSavebis racionaluri teq-

nologia, romlis blok-sqema aseTia: 

 

 

mcenareuli nedleulis miRebisas specia-

listi amowmebs mis xarisxs. nedleuli unda 

iyos axali mokrefili, ar unda Seicavdes  

minarevebs, SesaZloa saWiro iyos garecxva.  

gawmendili da gasufTavebuli foToli 

iyineba Txevadi azotis garemoSi _1960C tem-

peraturaze. Txevadi azotiT gayinva mimdina-

reobs Zalze swrafad, ris gamoc haeris 

Jangbadi ver aswrebs zemoqmedebas foTolSi 

arsebul fermentebze da maT Jangvas. gayin-

vis Semdeg aRniSnuli fermentebi aseve dacu-

lia haeris zemoqmedebisagan. amis Sedegad 

foTolSi SeCerdeba JangviTi procesebi da 

saboloo produqtSi SenarCundeba miznob-

rivi nivTierebebis maqsimaluri raodenoba. 

aRsaniSnavia, agreTve, rom gayinul mdgoma-
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reobaSi SesaZlebelia mcenareuli nedleu-

lis xangrZlivad Senaxva. 

teqnologiuri procesis Semdgomi opera-

ciaa gayinuli foTlis daqucmaceba. am ope-

raciis mizania mcenareuli nedleulis uj-

redebis maqsimaluri raodenobis gaxleCa da 

eqstraqtuli nivTierebebis maqsimaluri rao-

denobiT gamosvla foTlis zedapirze. amiT 

umjobesdeba miRebuli mza produqtis orga-

noleptikuri maCveneblebi (feri, aromati, 

gemo). gansakuTrebiT aRsaniSnavia miRebuli 

mza produqtis nawilakebis zomebi. cnobi-

lia, rom msxvil fraqciebTan SedarebiT, 

wvrili fraqciebisgan eqstraqtis gamosav-

lianoba daaxloebiT 30 %-iT metia, magram 

dReisaTvis gamoyenebuli verc erTi teqno-

logia ver uzrunvelyofs nawilakebis iseTi 

zomebis miRebas, romelTagan SesaZlebeli 

iqneba eqstraqtis maqsimaluri gamosavlia-

noba. amis gamo, msxvili nawilakebis pake-

tebSi dafasoeba rTulia. meore mxriv, msxvi-

li nawilakebisgan paketebis kedlis gavliT 

eqstraqtis gamxsnelSi (cxel wyalSi) ga-

dasvla xangrZlivi procesia da aseTi saxiT 

dafasoebuli produqciis gamoyeneba momxma-

reblisaTvis mouxerxebelia. gayinuli foT-

lis daqucmaceba ki advilad SeiZleba nebis-

mieri sasurveli zomis nawilakebad. aRniS-

nuli operacia sruldeba meqanikur sams-

xvrev mowyobilobaSi (ybebiani, valcebiani, 

burTulebiani da sxva) [3].  

daqucmacebis Semdeg miiReba sasurveli 

zomebis mqone gayinuli nawilakebi, romlebic 

saWiroebs galRobas. es operacia tardeba 

gayinuli masisaTvis siTbos gadacemis xarj-

ze specialur aparatSi, romelic uzrunvel-

yofs gayinuli nawilakebisgan aorTqlebuli 

azotisa da tenis mocilebas da atmosferoSi 

gamoyvanas. es gamoricxavs nawilakebis gal-

Robis procesSi haerSi arsebuli Jangbadis 

maTTan kontaqts da, Sesabamisad, maT gare ze-

dapirze arsebuli ujredis wvenis fermenta-

cias. galRoba SesaZloa ganxorcieldes oTa-

xis temperaturamde, Tumca umjobesia gal-

Robis operacias uSualod miebas mcenareuli 

nedleulis Srobis procesi.  

teqnologiuri procesis bolo etapia 

konveqciur-kontaqturi Sroba fsevdogaTxe-

vadebul mdgomareobaSi. Srobis aRniSnuli 

meTodi iZleva procesis Catarebis xangrZ-

livobis minimumamde Semcirebis saSualebas. 

Srobis procesis dasasruls miiReba erT-

gvarovani, Tanabrad gamSrali produqti. te-

nianoba, moTxovnebis Sesabamisad, SeiZleba 

Semcirdes 4_5 %-mde. es meTodi xasiaTdeba 

dabali energodanaxarjebiT da aorTqlebis 

didi intensiurobiT. amasTan, fsevdogaTxeva-

debul fenaSi Srobis procesis maRali in-

tensiuroba iZleva saSualebas, rom procesi 

Catardes SedarebiT dabal temperaturaze 

(85_950C), rac gamoricxavs produqtSi arse-

buli sasargeblo nivTierebebis daSlisa da 

dakargvis SesaZleblobas da amiT xels uw-

yobs maTi sasargeblo Tvisebebis maqsimalu-

rad SenarCunebas.  

 

daskvna 

mcenareuli nedleulis gadamuSavebis 

axal meTodSi maRali temperaturis orTq-

lis gamoyenebaze uaris TqmiT gamoiricxeba 

nedleulSi arsebuli rogorc vitaminebis, 

ise sxva sasargeblo elementebis sasargeb-

lo Tvisebebis kargva. Txevadi azotis gamo-

yenebiT nedleulis gayinva gamoricxavs mas-

ze haerSi arsebuli Jangbadis zemoqmedebas 

da fermentacias da, Sesabamisad, produqti 

inarCunebs sawyis sasargeblo Tvisebebs. fo-

Tlis gayinul mdgomareobaSi daqucmaceba 
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martivi teqnologiuri operaciaa, romelic 

tardeba meqanikuri damqucmacebeli mowyo-

bilobebis gamoyenebiT. es amartivebs mTlia-

nad mcenareuli nedleulis warmoebis teqno-

logiur process, rasac damatebiT xels 

uwyobs gayinuli foTlis galRobisa da 

Srobis procesebis gaerTianebis SesaZleb-

loba. amasTanave, isic gasaTvaliswinebelia, 

rom mcenareuli nedleulis gayinul mdgo-

mareobaSi Senaxva SesaZlebelia praqtiku-

lad ganusazRvreli droiT. es iZleva aR-

niSnuli nedleulis sasurvel da mosaxer-

xebel dros gadamuSavebis SesaZleblobas am 

nedleulis Cveulebriv samacivro sacavebSi 

Senaxvis Semdeg. 

gayinvisa da galRobis procesebis konk-

retuli reJimuli parametrebi dadgindeba 

mcenareuli nedleulis sxvadasxva saxeobis 

foTolze Catarebuli eqsperimentuli mona-

cemebis damuSavebis Semdeg.  
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ABSTRACT. The existing technology of processing of medicinal and food plant raw materials is considered. It is 

shown, that in the known technology, water vapor of high temperature is used to prevent the fermentation of cell 
juice, which affects the enzymes activated during the mildening and grinding of the leaf and ensures their complete 
inactivation. Such fixation of the sheet at the initial stage of processing eliminates the fermentation of the sheet by 
the oxygen of the ambient air and the undesirable changes associated with fermentation. Under the conditions of 
using this technology, a significant increase in the antioxidant potential of the starting material is achieved. However, 
due to the effect of high temperature, vitamins break down and their positive properties deteriorate. 

It has been shown that freezing of raw materials using liquid nitrogen can be used to prevent the fermentation of 
cell sap. The oxygen of the ambient air is deprived of the possibility of affecting the frozen cell sap. A new technology 
for the processing of plant raw materials is presented, which provides its freezing in liquid nitrogen, crushing of frozen 
raw materials to the desired dimensions, thawing of the crushed material and drying under pseudo-fluidized bed 
conditions.  Resume:  

 

KEY WORDS: Drying; freezing; liquid nitrogen; plant raw materials; water vapor. 
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АННОТАЦИЯ. Рассмотрена существующая технология переработки лечебно-пищевого растительного сырья. 
Показано, что в известной технологии для предотвращения ферментации клеточного сока, согласно 
существующей технологии, используется водяной пар высокой температуры, который воздействует на 
активизировавшиеся в процессе мятия-измельчения листа ферменты и обеспечивает их полную инактивацию. 
Подобная фиксация листа на начальном этапе переработки исключает ферментацию листа кислородом 
окружающего воздуха и связанных с ферментацией нежелательных изменений, что обеспечивает возможность 
его длительного хранения. В условиях использования указанной технологии достигается значительное уве-
личение антиоксидантного потенциала исходного материала. Однако из-за воздействия высокой температуры 
имеет место разрушение витаминов и ухудшение их положительных свойств.  

Показано, что для предотвращения ферментации клеточного сока может быть использовано замо-
раживание сырья с использованием жидкого азота. Кислород окружающего воздуха лишен возможности 
воздействия на замороженный клеточный сок. Представлена новая технология переработки растительного 
сырья. Новая технология предусматривает ее замораживание в жидком азоте, измельчение замороженного 
сырья до желаемых размеров, размораживание измельченного материала и сушку в условиях псевдо-
ожиженного слоя.  
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