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dRevandel ekologiur problemaTa Soris erT-erT mwvave problemas 

warmoadgens kvebis industriis sawarmoebis sxvadasxvagvari arakvebiTi nar-
Cenebis utilizaciis sakiTxebi. narCenebis gadamuSavebisaTvis gamoyenebuli 
teqnologiebi unda uzrunvelyofdnen procesis rentabelobas da misaRebi 
produqciis xarisxs, amasTanave gamkacrebuli ekologiuri kanonmdebloba 
iTxovs mcire narCeniani da unarCeno, energodamzogavi teqnologiebis 
danergvas. sawarmoo narCenebis gadamuSavebisadmi saxelmwifo politikis 
ZiriTadi principebia: 

• mcirenarCeniani da unarCeno teqnologiebis gamoyenebisaTvis uaxlesi 
samecniero-teqnikuri miRwevebis gamoyeneba da danergva; 

• narCenebis raodenobis SemcirebisaTvis materialur-sanedleulo 
resursebis kompleqsuri gadamuSaveba. 

biologiuri warmoSobis Zvirfasi sakvebis miRebis garda meoradi 
nedleulis gadamuSavebas aqvs ekologiuri aspeqti, ramdenadac mcirdeba 
garemoze anTropogenuli datvirTva im narCenebis xarjze, romlebic ar 
eqvemdebarebian reciklirebas. nebismieri qveynisaTvis meoradi resursebis 
farTo gamoyeneba warmoadgens ekonomikis ekologiurad usafrTxo ganviTa-
rebis erT-erT pirobas. 

arakvebiTi narCenebis gadamuSavebisTvis tradiciulad gavrcelebulia 
mravalsaaTiani TermodamuSaveba, periodulad momuSave aparatebSi, maRali 
wnevis pirobebSi, kerZod vakuum-qvabebSi (lapsis qvab-utilizatorebSi). aseT 
qvabebSi gadamuSaveba xdeba mSrali (ar xdeba orTqlTan an wyalTan kontaq-
ti) an sveli meTodiT [1,2]. qvabebSi nedleuli nela cxeldeba sterilizaciis 
temperaturamde (118-130°C), romlis drosac baqteriebis ZiriTadi masa iRupeba 
da xdeba sterilizacia 30-60 wuTis ganmavlobaSi 0,3-0,4 mpa wnevisas, Semdeg 
moxarSuli masa Sreba ramodenime saaTis ganmavlobaSi 0,05-0,06 mpa wnevis qveS 
70-80°C temperaturaze. Termulad damuSavebuli narCenebidan Rebuloben 
sxvadasxva saxis sakveb da teqnikur produqcias. sakvebi produqciis ZiriTadi 
saxea cxoveluri warmoSobis fqvili (xorc-Zvlovani, xorcis, sisxlis, 
Zvlis, hidrolizebuli bumbulis, rqebisa da Cliqebis, Tevzebis fqvili da 
sxva). aRsaniSnavia, rom bolo xanebSi evrokavSiris qveynebSi miRebulia 
sterilizacia 133°C temperaturis 0,3 mpa wnevisas, 30 wuTis ganmavlobaSi. am 
droSi ar Sedis qvab-utilizatorSi orTqlis wnevis gazrdisa da Semcirebis 
dro. 

tradiciuli teqnologiebis ZiriTadi uaryofiTi mxareebia: 
1) mza produqtis miRebis mravalsaaTiani xangrZlivobis procesi (10-12 

saaTi); 
2) mravalsaaTiani Termuli damuSavebisas mniSvnelovnad mcirdeba 

produqtis kvebiTi xarisxi (miRebuli produqti cudad SeiTviseba cxovele-
bisa da frinvelebis organoebiT). xangrZlivi TermodamuSaveba iwvevs 
narCenebis proteinebis 70-75% denaturacias. ruseTis federaciis samecniero-
kvleviT institutSi (ВНИИП) profesor v.g. volikis laboratoriaSi 
Catarebulma gamokvlevebma aCvena, rom nedleulis gaxurebisas 5 wuTis 
Semdeg xelmisawvdomi lizinis Semcveloba mcirdeba 63,8%-mde sawyisTan 
SedarebiT, xolo 20 wuTiani TermodamuSaveba amcirebs 36,8%-mde; 
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3) maRali energotevadoba: danadgarebis muSaobisaTvis eleqtroener-
giis garda aucilebelia airi, orTqli da cxeli wyali;   

4) ekologiuri zemoqmedeba: garemos gaWuWyianeba cudi sunis mqone da 
toqsikuri nivTierebebiT (H2S, SO2, merkaptanebi da sxv., romlebic warmoiqmne-
bian xangrZlivi Termuli gadamuSavebisas cilovani naerTebis daSlis dros; 

5) process Tan axlavs cximis Semcveli Camdinare wylebis warmoqmna, 
romlebic zrdian warmoebis lokaluri gamwmendi danadgarebis datvirTvas 
biologiuri narCenebis utilizaciisaTvis. 

uwyveti xazis gamoyeneba biologiuri narCenebis utilizaciisTvis 
amcirebs mza produqtis (kvebis produqtebi) miRebis dros. amasTanave izrdeba 
misi kvebiTi Rirseba. uwyveTi xazebi gansxvavdebian rogorc nedleulis 
gaxurebis principiT, aseve temperaturuli reJimebiT. nedleuli SeiZleba 
gacxeldes cxel Txevad TbomatarebelTan uSualo SexebiT. aseTi Tboma-
tareblebia cximi, orTqli an konduqtiuri meTodi. nedleulis damuSavebis 
temperature SeiZleba iyos rogorc 100°C-ze meti, aseve masze naklebi. maRali 
energotevadoba, ekologiuri darRvevebi da lokaluri gamwmendi danad-
garebis xangrZlivi damatebiTi datvirTva am xazebisTvisac damaxasiaTebelia. 

amrigad, maRalxarisxovani sakvebi produqtis misaRebad, romelSic 
maqsimaluradaa SenarCunebuli gamosavali nedleulis biologiuri 
faseuloba, aucileblad minimumamde unda Semcirdes nedleulis Termuli 
damuSavebis dro. biologiuri narCenebis gadamuSavebis meTods, romelic 
akmayofilebs am moTxovnebs miekuTvneba eqstruziuri teqnologia. 

eqstruzia (laTinuri sityvidan extrudo - gamoZeveba) – procesia, 
romelSic SeTavsebulia nedleulis Termo, hidro da meqanikur-qimiuri 
damuSaveba, raTa miviRoT axali struqturisa da Tvisebebis produqti. 
eqstruziuri meTodi saSualebas iZleva erT manqanaSi (eqstruderSi) swrafad 
da ganuwyvetlad Sesruldes mTeli rigi operaciebi, kerZod, praqtikulad 
erTdroulad xdeba Sereva, dawnexva, gacxeleba, sterilizeba, duRili da 
produqtis formireba [3]. drois mcire monakveTSi nedleulSi mimdinareobs 
procesebi, romlebic eTanadeba xangrZliv TermodamuSavebas. Tanamedrove 
eqstruderebSi dasamuSavebeli masalebis Tvisebebis gaTvaliswinebiT 
temperature SeiZleba 200°C-s aRwevdes, xolo wneva 4-5 mpa-is toli. 
gadamuSavebis uaryofiTi efeqtebi minimumamdea dayvanili procesis maRali 
siCqaris gamo. gadasamauSavebeli masala eqstruderSi 20-30 wamis ganmav-
lobaSia, amitom eqstruziuri teqnologiebi miekuTvneba xanmokle, 
maraltemperaturul procesebs. kvebis mrewvelobaSi eqstrudirebis meTodi 
gamoiyeneba marcvleulis (simindi, qeri, xorbali, tritikale) da parkosani 
kulturebis (barda, soia) gadasamuSaveblad. msxvili rqosani pirutyvis, 
Rorebis, frinvelebis gamokvebisas marcvleuli da misi gadamuSavebis 
produqtebis 40% cxovelebis saWmlis momnelebeli sistemis fiziologiuri 
Taviseburebebis gamo ar SeiTviseba (masSi saxameblis didi raodenobiT 
Semcvelobis gamo). gansakuTrebiT cudad saxamebeli mozardeulis mier 
SeiTviseba. eqstruziuri gadamuSavebisas marcvleuli ganicdis mniSvnelovan 
cvlilebebs. ZiriTadi da mniSvnelovania wnevisa da temperaturis mkveTri 
Semcireba, rac `afeTqebis~ saxeliTaa cnobili. eqstruderidan produqtis 
gamosvlisas irRveva ujredTa kedlebi, qimiuri kavSirebi, icvleba struq-
tura. maRalmolekuluri polisaqaridi saxamebeli, romelic marcvleulis 
ZiriTadi Semadgenelia, hidrolizdeba da gardaiqmneba monosaqaridebad da 
deqstrinad. xsnadi naerTebis raodenoba izrdeba 5-8-jer. amasTanave Senar-
Cunebulia proteinis kvebiTi Rirebuleba da mTlianad an nawilobriv iSleba 
iseTi antikvebiTi nivTierebebi, rogoricaa proteazebis, tripsinisa da 
ureazas inhibitorebi. eqstruderidan gamosvlisas wyali swrafad duRdeba 
(wyali, romelic dasamuSavebel masaSia), produqti xdeba forovani, imatebs 
moculobaSi. amrigad, igi metad eqvemdebareba sakveb gadamamuSavebeli 
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wvenebisa da fermentebis zemoqmedebas. izrdeba sakvebis gadamuSavebis 
xarisxi da sagemovno Tvisebebi. e.i. izrdeba sakvebi produqtis Rirsebebi. 
marcvlovani sakvebis Tviseba izrdeba 90%-mde. es iwvevs wonis matebas da 
mcirdeba cxovelmyofelobis narCenebis moculoba. 

eqstruziuri teqnikis ganviTarebam SesaZlebeli gaxada kvebis 
mrewvelobis, mecxoveleobis, meRoreobisa da mefrinveleobis narCenebis 
utilizaciis axali meTodebis SemuSaveba. 
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SUMMARY 
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The paper deals with the extrusion method for processing of biological wastes. The use of the extrusion 
technology guarantees the value of the initial raw material and mild heat treatment. The extrusion technology 
can be used for processing of the wastes of food industry, animal breeding and aviculture. 
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