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uak 644.61.011 (075) 

 

 wignSi srulyofilad aris ganxiluli puris teqnologia, ZiriTadi 

da damxmare nedleulis qimiuri Semadgenloba, maTi teqnologiuri 

daniSnuleba, puris xarisxis gamaumjobeseblebis aRwera-gamoyeneba, puris 

warmoebis ZiriTadi etapebi – sawarmoo procesebisaTvis nedleulis 

miReba-momzadebidan – mza produqciis gamoSvebamde, Sesabamisi sawarmoo 

procesebis, manqana-danadgarebisa da teqnologiuri sqemebis aRweriT. 

 saxelmZRvanelo gankuTvnilia kvebis teqnologiis specialobebis 

studentTaTvis da kvebis warmoebis inJiner-teqnikuri personalisaTvis. 

 

               recenzentebi: prof. T. megreliZe 

        doc. m. doliZe 
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S e s a v a l i 

 

 kvebis produqtebs Soris purs, rogorc moxmarebis upirveles, 

aucilebel sakvebs, mTavari ukavia adgili. 

mozardi adamianis racionSi puris dRiuri sazrdo Seadgens 

miaxloebiT 450 gr-s. janmrTeli da normaluri sicocxlisunariani 

adamianisaTvis  dRiuri racionalis energetikuli Rirebuleba meryeobs 

farTo zRvrebSi, misi asakis, datvirTva-saqmianobis da sxva faqtorebis 

gaTvaliswinebiT; dRiuri sakvebis energetikuli Rirebulebis ricxobrivi 

mniSvneloba Seadgens miaxloebiT 12000 kilojouls, maSin, rodesac 

dRiuri puris sazrdos energetikuli Rirebulebis ricxviTi mniSvneloba 

Seadgens miaxloebiT 4100 kilojouls, rasac ZiriTadad ganapirobeben mis 

SemadgenlobaSi Semavali cilovani nivTierebebi, organuli mJavebi, cximebi, 

mineraluri nivTierebebi, vitaminebi. 

puris warmoeba, romelic sayofacxovrebo praqtukaSi iTvleba martiv 

procesad, faqtiurad – sakmaod rTuli kompleqsi, fizikuri, koloiduri 

da bioqimiuri cvlilebebisa, romelic mimdinareobs fqvilSi, comSi da 

purSi. 

puris teqnologiis warmoebis ZiriTadi amocanaa asortimentis 

gazrda, puris nawarmis xarisxis gaumjobeseba, mosaxleobis uzrunvelyofa 

yoveldRiurad axali gemrieli, maRali kvebiTi Rirebulebis puriT, axali 

sawarmoo xazebis danergva, nedleulisa da mza produqciis meqanizirebuli 

miReba da gaSveba, inJiner-teqnikuri personalis kvalifikaciis amaRleba, 

teqnikuri progresis Sesabamisad.     
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Tavi I 

 

kvebis produqtebis qimiuri Sedgeniloba 

yvela produqti Sedgeba tenisa da mSrali nivTierebebisagan. kvebis 

produqtSi mSrali nivTierebebi aris organuli da mineraluri. 

organuli nivTierebebi _ es aris sxvadasxva SenaerTi naxSirbadisa 

wyalbadTan, JangbadTan da sxva elementebTan. sakvebi produqtebi TiTqmis 

ZiriTadad Seicaven organul nivTierebebs.  

mineraluri nivTierebebi ZiriTadad ar Seicaven naxSirbads, mineraluri 

nivTierebebis Semcveloba sakveb produqtebSi sul 0,03-2%-mdea _ mSral 

nivTierebebze gadaangariSebiT. 

wyali. yvela sakvebi produqti Seicavs wyals sxvadasxva raodenobiT. 

xil-bostneulSi igi meryeobs 72-95%-is farglebSi, marcvalsa da 

fqvilSi 14-15%, SaqarSi _ 0,14% da a.S. 

wyali aucilebelia yvela cocxali ujredis sicocxlisunarianobisaTvis, 

mozrdili adamiani dRe-RameSi Rebulobs 1,75-2 litramde wyals. adamianis 

organizmi Seicavs 58-67% wyals. 

kvebis produqtebSi wyali aris Tavisufal da bmul mdgomareobaSi. 

Tavisufali wyali _ es aris wyali sveldebadi (produqts akravs garss), 

kapilaruli (imyofeba uwvriles kapilarebSi) da ujredisas wvenis 

Semcveli wyali. bmuli wyali Sedis kristalebis SemadgenlobaSi an 

adsorbirebulia gajirjvebuli nivTierebebiT (mag. cilebiT), agreTve 

qimiurad aris bmuli kvebis produqtebTan.  

Tavisufali wyali advilad orTqldeba kvebiTi produqtis Srobisas, 

igi iyineba 0°C-ze. 

bmuli wyali xasiaTdeba gansakuTrebuli TvisebebiT, igi ar aris 

gamxsneli, mikroorganizmebiT ar SeiTviseba, iyineba _25°C-s dabla, ispoba 

mxolod intensiuri Srobis an danacrebis SemTxvevaSi. xil-bostneulSi 
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Warbobs Tavisufali wyali, xolo marcvlovan da fqvilovan produqtebSi 

TiTqmis mTeli wyali bmul formaSia. bmuli da Tavisufali wylis 

urTierTSefardebiT Semcvelobaze damokidebulia produqtis  mdgomareoba  

misi Senaxvisas. 

sakvebi produqtebi 

 

  

              wyali                mSrali nivTierebebi 

 

 

     Tavisufali    bmuli    

       wyali       wyali       mineraluri         organuli 

                               nivTierebebi        nivTierebebi 

         

 

            mikroelementebi 

 

            makroelementebi 

 

                                    lipidebi 

          cilebi 

         naxSirwylebi 

                      sxv. nivTierebebi 

mineraluri nivTierebebi. kvebis produqtebis dawvisas maRal 

temperaturaze organuli nivTierebebi iwvian, xolo mineraluri 

nivTierebebi rCeba nacris saxiT. mineraluri nivTierebebi Sedgeba 

makroelementebisagan (SedarebiT meti raodenobiT) da mikroelementebisagan 

(umniSvnelo raodenobiT). 
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makroelementebs ekuTvnis natriumi, kaliumi, fosfori, kalciumi, 

magniumi, qlori da sxva, xolo mikroelementebs ekuTvnis kobalti, spilenZi, 

manganumi, ftori, iodi da sxva. yvela mineraluri nivTiereba asrulebs 

garkveul rols adamianis organizmis sicocxlisunarianobaSi. natriumi Sedis 

limfisa da sisxlis SemadgenlobaSi, aqtiurad mionawileobs nivTierebaTa 

cvlaSi, adamianis moTxovnileba dReSi 4000-6000 mg-ia natriumze. kaliumi 

Sedis sisxlis SemadgenlobaSi, monawileobs nivTierebaTa cvlaSi, adamianis 

moTxovnileba kaliumis mimarT 2500-5000 mg-ia dReSi. fosfori aqtiurad 

monawileobs cximebisa da cilebis cvlaSi, adamianis moTxovnileba 

fosforis mimarT 1000-1500 mg-ia dReSi kalciumi Sedis Zvlebis, 

kbilebis, sisxlis SemadgenlobaSi, dRiuri moTxovnileba masze 800-1000 

mg-ia. rkina ZiriTadi Semadgenelia sisxlis hemoglobinisa, monawileobs 

damJangvel procesebSi, dRiuri moTxovnileba masze 15 mg-ia. 

mikroelementebi, miuxedavad maTi umniSvnelo raodenobisa, 

aucilebelia adamianis organizmisaTvis, isini Sedian fermentebis, 

hormonebis, vitaminebis SemadgenlobaSi, monawileoben adamianis zrdis 

procesSi, gamravlebis procesSi da sxva. 

naxSirwylebi. mcenareuli organizmebi Seicaven 80%-mde naxSirwylebs, 

xolo cxoveluri _ 20 %. mozrdili adamiani dRe-RameSi unda  Rebulobdes  

400-500  gram  naxSirwylebs. naxSirwylebi mcenareTa mwvane nawilebSi 

warmoiqmneba mzis energiis moqmedebiT. 

ukozagl
orofiliql

pigmenti
  sinaTle

22612622 66126 OOHOHCOHCO ++⎯⎯⎯⎯⎯ →⎯+
 

naxSirwylebi aRnagobis mixedviT martivi da rTulia. martivi 

naxSirwylebi (monosaxaridebi) ar iSlebian sxva naxSirwylebad, xolo 

rTuli naxSirwylebi (polisaxaridebi) wyalTan urTierTqmedebisas 

hidrolizdebian da qmnian martiv naxSirwylebs. monosaxaridebi 
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kristaluri, ufero, tkbili gemos, wyalSi advilad xsnadi nivTierebebia. 

mcenareuli samyaros SemadgenlobaSi gvxvdeba monosaxaridebi glukoza da 

fruqtoza, formuliT , aRnagobiT gansxvavebuli. 6126 OHC

rogorc mcenareuli, ise cxovelur organizmebSi naxSirwylebs aqvT 

unari gardaiqmnan cximebad, aminomJavebad, cilebad da sxva nivTierebad. 

sxvadasxva saxis duRili (spirtuli, rZemJauri, limonmJauri da sxva) 

saSualebas gvaZlevs naxSirwylebidan miviRoT spirti, glicerini, rZis 

mJava, limonmJava da sxva nivTierebebi. 

rTuli naxSirwylebi iyofa Saqrismagvar da araSaqrismagvar 

naxSirwylebad. Saqrismagvari polisaxaridebi hidrolizisas qmnian 

monosaxaridebs umniSvnelo raodenobiT, xolo araSaqrismagvari polisaxaridebi 

hidrolizisas iSlebian aTeul, aseul, aTaseul monosaxaridebad. 

naxSirwylebi 

 

  

        rTuli naxSirwylebi        rTuli  naxSirwylebi 

         (monosaxaridebi)             (polisaxaridebi) 

           

                  

 

 

                           Saqrismagvari      araSaqrismagvari 

                            

 

                       saxaroza             saxamebeli 

                       maltoza             glikogeni 

                       laqtoza  hemiceluloza 

                   sxva Saqrebi              ujredisa 

saxaroza. (Saqris Warxali) farTod gamoiyeneba adamianis kvebaSi. 

misi sitkbo miRebulia erTi erTeulis tolad. glukozas sitkbo 0,74, 

fr qto  u za

  glukoza 

martivi 

Saqrebi   
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fruqtozasi 1,7-ia saxarozasTan SefardebiT. gaTbobisas mJave areSi 

saxaroza hidrolizdeba (sxva disaxaridebic). 

612661262112212 OHCOHCOHOHC +→+  

               saxaroza        glukoza  fruqtoza 

saxarozas hidrolizi cnobilia inversiis saxiT. hidrolizisas 

saxaroza iZleva glukozas da fruqtozas toli raodenobebis narevs, 

invertul Saqars, romelic tkbilia saxarozaze (1,3) da ufro 

hidroskopulia, gamoiyeneba sakonditro warmoebaSi, aqvs karamelizaciis unari. 

karamelizacia xdeba misi koncentrirebuli xsnaris xangrZlivi gaTbobiT. 

 maltoza.  (alaos  Saqari),  aris  badagSi  da  gadazrdili puris  

marcvalSi, misi sitkbo 0,3-ia saxarozasTan SedarebiT. safuvrisa da 

rZemJava baqteriebis moqmedebiT ganicdis duRils. hidrolizdeba or 

molekula glukozad. maltoza puris comis ZiriTadi Saqaria. 

laqtoza. (rZis Saqari) aris rZeSi 3-5%. aqvs motkbo gemo. 

gacxelebisas advilad ganicdis karamelizacias da muqdeba. hidroliziT 

iZleva glukozasa da galaqtozas. laqtozas aduRebs iseTi safuari, 

romelic Seicavs ferment laqtozas. 

maRali rigis polisaxaridebi _ wyalSi uxsnadi, maRalmolekuluri 

naerTebia, hidrolizisas (mTeli rigi Sualeduri produqtebis Semdeg) 

iSlebian mraval molekula martiv Saqrebad. 

saxamebeli _ , sadac  aris glukozas molekulis 

naSTi, xolo n_aris am naSTis raodenoba, romelic ramdenime aTaseulia. 

xorblisa da Wvavis marcvali Seicavs 60-70% saxamebels, kartofilis 

bolqvebi 15-24%-s; saxamebeli ufero nivTierebaa, civ wyalSi ar ixsneba. 

bunebriv saxamebelSi glukozis ori polimeria _ amiloza da amilopeqtini. 

cxel wyalSi amiloza ixsneba da iZleva koloidur xsnars, xolo 

amilopeqtini ijirjveba, es saSualebas gvaZlevs ganvixiloT saxameblis 

nOHC )( 5106 5105 OHC
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kleisteri. kleisterizaciis temperaturaa 55-70°C. xsnadi saxamebeli, 

Cveulebrivisagan gansxvavebiT ixneba wyalSi, cxel wyalTan bubkos ar 

warmoqmnis, gaTbobisas mJavebis Tanaobisas an gansakuTrebuli fermentebis 

moqmedebiT igi TandaTan hidrolizdeba da qmnis saboloo produqts-glukozas. 

saxamebeli → xsnadi saxamebeli → deqstrinebi → maltoza →glukoza.   

deqstrinebi _ saxameblis molekulis nawilia, romelsac gaaCnia 

ufro martivi aRnagoba, vidre saxamebels. iodTan iZlevian ferad 

reaqciebs: molurjo-iisferi, mowiTalo-iisferi, narinjisferi, yviTeli. 

 glikogeni _ (cxoveluri saxamebeli) grovdeba organizmSi, sokoSi,  

safuarSi, aRnagobiT saxameblis msgavsia, hidroliziT miiReba igive 

produqtebi, rac saxameblis hidrolizisas. cxel wyalSi ixsneba, iodTan 

iZleva wiTel Seferilobas. 

ujredisa (celuloza). mcenareuli ujredis ZiriTadi Semadgenelia, 

gansxvavdeba saxameblisagan aRnagobiTa da TvisebebiT, formula igivea rac 

saxameblis , gamoirCeva didi meqanikuri da qimiuri mdgradobiT, 

wyalSi ar ixsneba, arc organul gamxsnelebSi, adamianis organizmis mier 

ar SeiTviseba. xangrZlivi duRiliT koncentrirebul gogirdmJavasTan 

gardaiqmneba glukozad. es procesi gamoiyeneba hidrolizuri spirtis 

warmoebaSi, sufTa glukoza ujredisisagan ar miiReba. 

)( 5106 OHC

hemiceluloza (naxevradujredisa) mcenaris ujredis Semadgenelia, 

wyalSi ar ixsneba, tuteSi ixsneba, adamianis organizmis mier ar SeiTviseba, 

hidrolizisas iZleva  martiv Saqrebs _ glukozas, arabinozas, galaqtozas. 

peqtinebi _ gansakuTrebuli maRalmolekuluri polisaxaridebia, 

Sedgeba mravali sxvadasxva monosaxaridebisagan, xil-bostneulSi aris 1-

2,5%-mde,  aqvs  labis-Jeles  warmoqmnis unari,  TeTri  feris fxvnilia,  

wyalTan iZleva koloidur xsnars. 

cximebi.  cximi Sedis ujredis struqturis SemadgenlobaSi, igi aris  
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adamianis organizmisaTvis damatebiTi energiis wyaro. cximebi wyalSi ar 

ixsnebian, ixsnebian organul gamxsnelebSi. mravali sakvebi produqti 

Seicavs ama Tu im raodenobis cxims (fqvili, rZe, marcvali da sxva). 

qimiuri SedgenilobiT cximebi warmoadgenen umaRlesi rigis cximmJavebisa 

da samatomiani spirtis-glicerinis rTuli eTerebis narevs (gliceridebs). 

produqtis Senaxvisas xdeba masSi Semavali cximebis hidrolizi da Jangva, 

rac uaryofiTad moqmedebs produqtze. cximis hidrolizi mimdinareobs 

ferment-lipazas moqmedebiT. hidrolizis produqtebia glicerini da 

Tavisufali cximovani mJavebi, romelic ganicdis SemdgomSi Jangvas. advilad 

iJangebian ujeri cximovani mJavebi, sinaTlisa da siTbos moqmedebiT, zogierTi 

metalis Tanaobisas. amis gamo produqts eZleva arasasiamovno suni da gemo. am 

procesis dasamuxruWeblad cximebs inaxaven 0°C-ze dabal temperaturaze.  

cilebi. Tavisi agebulebiT cilebi maRalmolekuluri naerTebia, 

Sedgebian aminomJavebis naSTebisagan; cilebi iyofa or jgufad, martivi 

(proteinebi) da rTuli (proteidebi). 

proteinebi Sedgebian mxolod amonimJavas naSTebisagan, xolo 

proteidebis SemadgenlobaSi Sedis agreTve aracilovani nivTierebebi 

(Saqari, fosformJava da sxva). kvebis produqtebSi ZiriTadad gvxvdeba 

proteinebi. proteinebi xsnadobis mixedviT iyofian: albuminebad (wyalSi 

xsnadi), globulinebad (ixsnebian marilTa wyalxsnarebSi), prolaminebi 

(ixsnebian 65-70%-ian spitrSi) da glutelinebi (ixsnebian sust tute 

xsnarSi); cilebis gacxelebisas 60-70°C-mde, an maTze Zlieri mJavis, 

tutis an romelime metalis marilis moqmedebisas, xdeba cilebis 

denaturacia, kargaven wyalSi xsnadobisa da gajirjvebis unars. cilis 

duRebisas mJavebTan xdeba cilis hidrolizi, warmoiqmneba aminomJavebi. 

adamianis organizmSi mimdinareobs fermentatuli hidrolizi. cilebs aqvT 

didi biologiuri mniSvneloba,  isini  Sedian  hormonebisa da fermentebis  
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SemadgenlobaSi. adamianis dRiuri norma cilebze aris 70-100 grami. 

 fermentebi. fermentebi gansakuTrebuli cilebia. gvevlinebian cocxal 

organizmSi nivTierebaTa cvlis katalizatorebad. maTi saerTo Tvisebaa 

moqmedebis specifiuroba, maRali katalizuri aqtioba, temperaturisa da 

mJave aris mimarT mgrZnobiaroba. yoveli fermenti moqmedebs mxolod erT 

an ramodenime garkveuli struqturis mqone nivTierebaze da romelime 

sxvaze ar moqmedebs. mag. fermenti saqaraza Slis mxolod saqarozas, 

laqtaza-mxolod laqtozas. yoveli fermentisaTvis arsebobs optimaluri 

pirobebi. zogi fermenti aqtiuria mJave areSi, zogi tute areSi. fermentebis 

umravlesobisaTvis optimaluri temperaturaa 30-50°C, 80°C-ze da zemoT 

TiTqmis yvela fermenti inaqtiurdeba, rac aixsneba maTi cilovani agebulebiT. 

kvebis mrewvelobis bevri warmoeba dafuZnebulia fermentatul procesebze. 

didi mniSvneloba eniWeba hidrolitur fermentebs da mJangav-aRmdgenel 

fermentebs. amilazebi iwveven _ saxameblis hidrolizs, proteinazebi iwveven 

cilebis daSlas, lipazebi _ Slian cximebs glicerinad da cximovan mJavebad, 

romelmac SemdgomSi Senaxvisas SeiZleba gamoiwvios produqtis gamwareba. 

vitaminebi. vitaminebi dabalmolekuluri organuli nivTierebebia, 

romelTac aqvT sxvadasxva qimiuri agebuleba, adamianTa da cxovelTa 

sakvebis aucilebeli nawilia. vitaminebi organizmSi ar sinTezirdeba, 

amitom organizmSi unda moxvdes sakvebidan. vitaminebi cxovelur da 

mcenareul produqtebSi warmoiSobian rTuli bioqimiuri procesebis 

Sedegad da iyofian or jgufad: cximSi xsnadi (A, D, E, K) da wyalSi 

xsnadi (C, P, PP, B jgufis:      da sxva). 1B 2B 3B 6B 12B

vitaminebi aregulireben centralur nervul sistemas, sisxlis 

mimoqcevas, did rols asruleben ujredis sicocxlisunarianobaSi, 

amagreben organizms sxvadasxva infeqciuri daavadebebis mimarT da sxva. 
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                          Tavi II 

puris cxobis warmoebis ZiriTadi 

'nedleuli 

puris cxobis warmoebis ZiriTadi nedleulia fqvili, marili, 

safuari da wyali, xolo damatebiTi nedleulia cximi, Saqari, kvercxi, 

rZis nawarmi da sxva. 

puris cxobisaTvis fqvils Rebuloben xorblisa da Wvavis 

marcvlisagan. 

xorblisa da Wvavis marcvlis daxasiaTeba. xorblisa da Wvavis 

marcvali Sedgeba garsis, aleironuli fenis, endospermisa da Canasaxisagan. 

garsi Seicavs ujredisas, mineralur nivTierebebs da pigmentebs, sakvebi 

produqtebi masSi Zalian mcirea. aleironuli fena Sedgeba erTi rigi 

ujredebisagan, romelic uSualod ekvris endospermas. am SreSi ujredisasa 

da mineraluri nivTierebebis garda aris cilebi, Saqari, cximi. endosperma 

ZiriTadad Seicavs saxamebels da cilovan nivTierebebs. cximi, Saqari, 

ujredisa da mineraluri nivTierebebi endospermaSi Zalian mcirea. 

endosperma marcvlis Zvirfasi nawilia, misgan Rebuloben umaRlesi 

xarisxis fqvils. Canasaxi Sedgeba cocxali ujredebisagan, masSi 13-15%-

Saqaria, 15-33% cximia, 35-40% cilaa, aris agreTve vitaminebi da 

fermentebi. cximi Canasaxisa advilad mwardeba, rac fqvilis gemozec 

moqmedebs. garsi da aleironuli fena auareseben fqvilis fers, amcireben 

fqvilis  kvebiT Rirebulebas, amitom marcvlis xarisxebad dafqvisas mas 

acileben garss, aleironul fenas da Canasaxs. 

marcvlis ZiriTadi maCveneblebia: feri, gemo, suni, simsxo, nacrianoba, 

sineste, mineravebis Semcveloba, damatebiT _ xorblis marcvlisaTvis _ 

minisebureba da nedli webogvaras Semcveloba. 
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nax.1. xorblis marcvlis grZivi Wrili 

1_garsi, 2_aleironuli fena, 

                     3_Canasaxi, 4_endosperma. 
 

keTilTvisebian marcvals aqvs susti specifiuri suni, mtknari gemo. 

minarevebidan marcvalSi SeiZleba Segvxvdes gareSe minarevebi an marcvlis 

damzianeblebi. marcvlis sineste 14,5-15%-ia. ufro nestiani marcvali 

Senaxvisas male fuWdeba, masSi viTardebian mikroorganizmebi, fermentebi 

aqtiurdebian, Zlierdeba sunTqvis procesi. nacrianoba daaxloebiT 2%-ia. 

simkvrive da simsxo xasiaTdeba 1000 marcvlis woniT. xorblisaTvis igi 

unda iyos 25-75 grami, xolo WvavisaTvis 13-60 grami. marcvlis saSualo 

minisebureba unda Seadgendes 40%-s. xorblis marcvali unda Seicavdes 

ara nakleb 25% webogvaras, arsebobs xorblis rbili da magari saxeebi. 

magari xorblisaTvis damaxasiaTebelia moyviTalo-qarvis feri, maRali 

minisebureba, Seicavs meti raodenobiT cilebs, Saqrebs, mineralur 

nivTierebebs, mas iyeneben makaronis warmoebaSi. rbili xorbali gamoiyeneba 

puris cxobis warmoebaSi. aq gvxvdeba Zlieri, susti da saSualo 

purcxobisunaris mqone marcvali. 

xorblis marcvalSi garss ukavia 5-8%, endospermas _ 80-84%, 

aleironul fenas 6-9%, Canasaxs 1,5-3%. 
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qimiuri Semadgenloba xorblis marcvlisa aseTia: cila ≈ 16%, 

saxamebeli ≈ 68%, Saqari ≈ 4%, ujredisi ≈ 2,7%, hemiceluloza ≈ 8%, 

cximi ≈ 2,2%, nacari ≈ 2%, mSral nivTierebebze gadaangariSebiT. 

Wvavis marcvlis forma viwro da grZelia. misi aleironuli fena 

ikavebs ≈ 20%-s, endosperma 70%-s, Canasaxi ≈ 3,5%-s. 

Wvavis marcvalSi cilebi da saxamebeli xorbalTan SedarebiT mcirea, 

Seicavs met Saqrebs da sxva naxSirwylebs, mag. fruqtozebs, masSi didi 

raodenobiT aris naxSirwylovani lorwoebi (1,5-2,5%). Wvavis marcvlis 

qimiuri Semadgenloba aseTia: saxamebeli ≈ 62%, Saqrebi ≈ 5,5%, ujredisa 

≈ 2,5%, hemiceluloza ≈ 9%, cilebi ≈ 13,5%, cximi ≈ 2%, nacari ≈ 2% 

da sxva nivTierebebi ≈ 4%. Wvavis marcvlis saxamebeli SedarebiT swrafad 

kleisterizdeba da hidrolizdeba, misi cilebi webogvaras ar qmnian. 

xorblis fqvili. xorblis fqvili puris warmoebaSi Seucvleli 

nedleulia. xorblis marcvlisagan mzaddeba: gamtkiculi, pipki 

(gamosavlianobiT 10%), umaRlesi xarisxis (gamosavlianobiT 30%), 

pirveli xarisxis (70%), meore xarisxis (85%) da nabegvi (96%) fqvili. 

gamosavlianobis qveS igulisxmeba fqvilis raodenoba, romelic miiReba 100 

woniTi nawili marcvlisagan. 

fqvilis qimiuri Semadgenloba mniSvnelovnad aris damokidebuli 

marcvlis qimiur Sedgenilobaze, fqvilis xarisxze da gamosavlianobaze. 

marcvlis qimiuri Semadgeniloba Tavis mxriv damokidebulia marcvlis 

saxeobasa da xarisxze, agreTve niadagze, klimatze, amindisa da moyvanis 

agroteqnikur pirobebze. sxvadasxva xarisxis fqvilis qimiuri 

Semadgenloba mocemulia cxrilSi: (cxrili 1). 

cilovan-proteinazuli kompleqsi xorblis fqvilSi. xorblis 

fqvili saSualod Seicavs 12-16% cilebs. cilovani nivTierebebis 80% aris 

prolaminebi da glutelinebi, danarCeni ki aris albuminebi,  globulinebi 
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                                              cxrili 1 

xorblis fqvili 

maCvenebeli umaRlesi  

xarisxis 

pirveli 

xarisxis 

meore 

xarisxis 
nabegvi 

wyali    % 

cilebi   % 

cximebi   % 

mono, da disaqaridebi % 

saxamebeli % 

sakvebi boWkoebi % 

nacari    % 

14,0 

10,3 

1,1 

0,2 

70,4 

3,5 

0,5 

14,0 

10,6 

1,3 

0,5 

67,1 

5,8 

0,7 

14,0 

11,7 

1,8 

0,9 

62,8 

7,8 

1,1 

14,0 

11,5 

2,2 

1,0 

58,3 

11,3 

1,5 

mi
ne
r
al

u
r
i 

ni
vT

ie
r
eb
eb
i 
 

mg
 
%
 

Na 

K 

Ca 

Mg 

P 

Fe 

3 

122 

18 

16 

86 

1,2 

4 

176 

24 

44 

115 

2,1 

6 

271 

32 

73 

184 

3,9 

7 

310 

39 

95 

336 

4,7 

vi
t
am
in
eb
i 

mg
 
%
 

E 

B1  

B2 

PP 

B6 

1,1 

0,17 

0,04 

1,2 

0,17 

3,05 

0,25 

0,08 

2,2 

0,22 

5,37 

0,37 

0,12 

4,6 

0,5 

5,5 

0,41 

0,15 

5,5 

0,55 

am
in
o
-

mJ
av
eb
i 

mg
 
%
 lizini 

meTionini 

250 

153 

265 

160 

330 

170 

390 

180 

 

da proteidebi, prolaminebi (gliadini) da glutelinebi (glutelini) 

ZiriTadad arian endospermaSi, amitom fqvilSi misi Semadgenloba metia, 

vidre nabegvSi. gliadinisa da glutelinis mniSvnelovani specifiuri Tviseba 
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mdgomareobs imaSi, rom isini qmnian webogvaras. nedli webogvara _ es aris 

elastiuri masa, romelic Sedgeba wyliT gajirjvebuli gliadinisa da 

glutelinisagan. nedli webogvara Seicavs 65-70% wyals da 30-35% mSral 

nivTierebebs, webogvaras xarisxisa da raodenobis mixedviT msjeloben 

fqvilis purcxobisunarianobaze. marcvalsa da fqvilSi yovelTvis aris 

proteolituri fermentebi (proteinazebi), isini moqmedeben cilebze da 

maTi hidrolizis produqtebze. am fermentebis aqtioba maRali ar aris, 

isini mTlianad ar Slian cilebs, ramdenadme cvlian maT rTul struqturas, 

ris gamoc icvleba cilebis fizikuri mdgomareoba da Sesabamisad comisac. 

gansakuTrebiT aqtiuria gadazrdili, da ku-baRlinjoTi dazianebuli 

fqvilis proteinazebi. proteinazebis aqtiobis gazrda auaresebs webogvaras 

xarisxs, auaresebs elastiurobas, gajirjvebis unars, magram proteinazis 

garkveuli raodenoba aucilebelia webomagvaras momwifebisaTvis, igi xdeba 

ufro plastikuri, rac aumjobesebs puris moculobasa da forianobas. 

proteinazebi aqtiurebi arian sust mJave areSi 45-47°C-is pirobebSi. 

proteinazis aqtioba mniSvnelovnad mcirdeba damJangvelebis damatebisas 

(KBrO3-is saxiT). marili ramdenadme amcirebs proteinazas aqtiobas. 

naxSirwylovan-amilazuri kompleqsi xorblis fqvilSi. fqvili 

ZiriTadad Seicavs rTul, wyalSi uxsnad naxSirwylebs (saxamebeli, 

ujredisa, hemiceluloza, lorwovani nivTierebebi). 

saxamebeli fqvilSi 80%-ia mSral nivTierebebze gadaangariSebiT. 

saxameblis teqnologiuri daniSnuleba puris warmoebaSi didia. comis 

mozelis procesSi damatebuli wylis didi nawili aris SekavSirebuli 

saxameblis marcvlebis zedapiriT, comis gafuebis procesSi saxameblis 

nawili ferment β-amilazas moqmedebiT ganicdis daSaqrebas da gadadis 

maltozaSi. puris cxobisas saxamebeli kleisterizdeba, ikavSirebs wyals, 

rac uzrunvelyofs mSrali elastiuri gulis warmoqmnas. Senaxvis 
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pirobebSi saxameblis kleisteri Zveldeba, gamoyofs wyals da puri 

ganicdis xmobas. 

fermentebi aqtiurdebian mxolod xsnarebSi, amitom mSrali xorblis 

an fqvilis Senaxvisas maTi moqmedeba umniSvneloa. comis mozelis Semdeg 

xdeba fermentebis gaaqtiureba, fermentebis moqmedebiT aixsneba fqvilis 

avtolituri aqtioba, rac ZiriTadi maCvenebelia purcxobisunarianobis 

gansazRvrisaTvis. 

avtolituri fermentebia α da β amilazebi. β-amilaza imyofeba 

fqvilis yvela saxeobaSi, α-amilaza ki gazrdil da aRmoucenebel 

marcvalSi, fermenti α-amilaza moqmedebs ra saxamebelze, gadayavs igi 

dabalmolekulur deqstrinebSi da mcire raodenobiT maltozaSi, β-

amilazas gadayavs saxamebeli maRalmolekulur deqstrinebSi da 

maltozaSi. fazis temperatura da mJavianoba sxvadasxvanairad moqmedeben 

amilazebis aqtiurobaze. α-amilaza ufro mgrZnobiarea mJave aris mimarT 

da ufro naklebad maRali temperaturis mimarT, vidre β-amilaza. β-

amilazas moqmedebis optimaluri temperaturaa 50-52°C, xolo α-amilazasi 

65°C. rac ufro maRalia mJavianoba aresi, miT swrafad iSleba α-amilaza 

gacxelebisas. xorblis fqvilSi igi inaqtiurdeba 80°C-ze, xolo Wvavis 

fqvilis ufro mJave areSi 70°C-ze. β-amilaziT gamowveuli saxameblis 

daSaqrebis procesi dadebiTad moqmedebs purze, radgan sakuTari Saqrebi 

fqvilisa sakmarisi ar aris naxevarfabrikatebis sruli duRilis 

procesisaTvis. α-amilazas mniSvnelovani raodenoba auaresebs puris 

produqtebis mdgomareobas, gadayavs ra saxamebeli dabalmolekulur 

deqstrinebSi, romlebic cudad STanTqaven wyals. puris guli gamodis 

webvadi da nestiani, gadazrdili marcvlis fqvilis dabali 

cxobisunarianoba ganpirobebulia masSi α-amilazas siWarbiT. 

fqvili  Seicavs monosaxaridebs (glukoza, fruqtoza), disaxaridebs  
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(maltoza, saxaroza) da sxva rTul Saqrebs, Saqrebis saerTo raodenoba 

xorblis fqvilSi aris 0,8-1,8%. fqvilis sakuTari Saqrebi advilad 

duRdebian safuvris fermentebiT comis gafuebidan 1,5-2 sT-is 

ganmavlobaSi, amaSi mdgomareobs maTi teqnologiuri mniSvnelobis arsi. 

ujredisa nabegv fqvilSi 2,3%-ia, xolo xarisxovanSi 0,1-0,15%, 

Sesabamisad hemicelulozas Semcveloba 8% da 2%-ia. ujredisa da 

hemiceluloza Tavisi kapilarul-forovani struqturis gamo advilad 

STanTqaven wyals da adideben fqvilis wyalSTanTqmis unars. 

naxSirwylovani  lorwos  Semadgenloba xorblis fqvilSi 0,8-2%-ia,  

maT aqvT gajirjvebis unari, isini amagreben comis konsistencias da 

adideben fqvilis wyalSTanTqmis unars. 

cximebi da cximovani nivTierebebi xorblis fqvilSi/ xorblis 

fqvili, misi xarisxis Sesabamisad, Seicavs 0,8-2,5% cxims. ZiriTadad isini 

warmodgenilia ujeri mJavebis cximebiT, amitom aqvT Txevadi konsistencia. 

fqvilis Senaxvisas cximi advilad iSleba, rac iwvevs fqvilis gafuWebas 

(gamwarebas). cximovan nivTierebebs ekuTvnian fosfatidebi (0,4-0,7%) da 

sxva. (fosfatidebi cximovani mJavebis garda, Seicaven fosformJavas). 

garda avtolituri da proteolituri fermentebisa, fqvilSi 

gvxvdeba lipaza, lipoqsigenaza, polifenoloqsidaza. 

lipaza asrulebs katalizatoris rols cximis gaxleCaSi. lipoqsigenaza  

ujer cximovan mJavebs Jangavs zeJangebamde. polifenoloqsidaza Jangavs 

fqvilis aminomJavebs (tirozins) melaninebamde, romlebic iwveven comis 

gamuqebas da Sesabamisad puris gulis gamuqebas. gansakuTrebiT didi 

raodenobiT aris polifenoloqsidaza Wvavis fqvilSi. 

xorblis fqvilis xarisxis normebi. fqvilis xarisxis maCveneblebia 

feri, gemo, suni, metalomagnituri minarevebis Semcveloba, sineste, 
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nacrianoba, simsxo, nedli webogvaras raodenoba, mJavianoba, wyalSTanTqmis 

unari, avtolituri aqtioba. 

fqvilis feri unda ganisazRvrebodes standartiT, misi xarisxis 

Sesabamisad, erTi da igive xarisxis sxvadasxva partiis fqvilebs SeiZleba 

hqondes gansxvavebuli feri. 

gemo motkbo, ara momwaro, ara mJave, ar unda igrZnobodes krawuni. 

suni _ susti specifiuri, gareSe suni ar unda igrZnobodes. 

metalomagnituri minarevebi mtveris saxiT ara umetes 0,003 grami - 

1 kg fqvilze. 

sineste ara umetes 15%-isa, winaaRmdeg SemTxvevaSi fqvilSi Cndeba  

Tavisufali wyali, romelic fermentebis aqtivaciisaTvis qmnis saWiro 

ares, rac fqvilis gafuWebaSi gamoixateba. 

nacrianoba fqvilis xarisxis ZiriTadi maCvenebelia. nacrianoba um/x, 

I/x da II/x xorblis fqvilisaTvis Sesabamisad tolia 0,55%, 0,75% da 

1,25%-is mSral  nivTierebebTan SedarebiT. 

fqvilis simsxo xasiaTdeba misi nawilakebis zomiT. Tu dafqvis 

xarisxi dabalia (fqvilis marcvlis zomebi didia), maSin dabalia fqvilis 

purcxobis unari. fqvilis msxvili nawilakebi nela ijirjveba, Znelad 

eqvemdebarebian fermentebis gavlenas. 

fqvilis mJavianoba ganpirobebulia fqvilSi Tavisufali cximovani 

mJavebis arsebobiT, fosformJavas mJava marilebiT ( ) da sxva mJave 

reaqciis mqone nivTierebebis arsebobiT. fqvilis mJavianoba damokidebulia 

marcvlis mJavianobaze, fermentebis aqtiobaze. dabali xarisxis fqvilSi 

aris meti cximi, fermentebi, amitom misi mJavianoba SedarebiT maRalia, 

vidre maRali xarisxis fqvilisa. mJavianoba izomeba neimanis gradusebSi 

(°H). es aris mwvave tutis normaluri xsnaris ml-is raodenoba, romelic 

42 POKH
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saWiroa 100 gram fqvilSi arsebuli mJavebis gasaneitraleblad. fqvilis 

simJavis normebia: um/x-3°H, I/x-3,5°H, II/x-4,5°H, nabegvi-5,0°H. 

xorblis fqvilis purcxobisunarianoba. fqvilis purcxobisunarianobaSi 

igulisxmeba misi unari mogvces ama Tu im xarisxis puri. xorblis 

fqvilis cxobisunarianoba xasiaTdeba Semdegi maCveneblebiT: feriT da misi 

gamuqebis unariT cxobis procesSi; fqvilis ZaliT, romelic xasiaTdeba 

webogvaras an comis struqturul-meqanikuri TvisebebiT, wyalSTanTqmis 

unariT, airwarmoqmnis unariT, fqvilis avtolituri aqtiobiT, anu rTuli 

nivTierebebis unariT, daiSalos ufro martiv, wyalSi xsnad nivTierebebad 

fermentebis moqmedebiT. 

fqvilis feri damokidebulia endospermisa da garsis Tanafardobaze da 

TviT endospermis ferze. garsSi aris SedarebiT meti, xolo endospermaSi 

naklebi pigmentebi, romelTa gavleniTac endospermac da Sesabamisad 

fqvilic SeiZleba iyos moyviTalo feris (mdidari yviTeli pigmentebis 

gamo). zog SemTxvevaSi Ria feris fqvilis puris guli gamodis SedarebiT muqi 

feris, es ukve aixsneba erT-erTi damJangveli fermentis 

(polifenoloqsidazas) aqtiobiT. fqvilis Zalas sawarmoo praqtikaSi 

sazRvraven webogvaras struqturul-meqanikuri maCveneblebiT da comis 

struqturul-meqanikuri TvisebebiT. webogvaras struqturul-meqanikuri 

maCveneblebi fasdeba misi Wimvadobis sigrZiT, rac ganapirobebs maT 

dayofas jgufebad. I _ jgufis webogvara xasiaTdeba kargi elastiurobiT, 

20 sm-mde WimvadobiT. aseTi webogvara Tavisi xarisxiT iTvleba karg 

webogvarad. II _ jgufis webogvara xasiaTdeba aradamakmayofilebeli 

elastiurobiT, naklebi WimvadobiT (10 sm-ze naklebi). III _ jgufis 

webogvara aramadamkayofilebelia Tavisi TvisebebiT, wyvetadi an 

ganTxevadebulia WimvadobiT. 
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comis struqturul-meqanikur TvisebebSi igulisxmeba iseTi 

maCveneblebi, rogoricaa: drekadoba comis Tviseba TiTebis zemoqmedebiT 

daiCnios garkveuli kvali. plastikuroba - daibrunos aseTi zemoqmedebis 

Sedegad Tavisi mdgomareoba, elastiuroba-Seicvalos forma Tavisi 

struqturis Seucvlelad, siblante-comis Txevadi nivTierebebis 

winaaRmdegoba masze zemoqmedebis dros. 

wyalSTanTqmis unari sxvadasxva partiis erTi da igive xarisxis 

fqvilisaTvis SeiZleba iyos sxvadasxva. Tu fqvili cudad ikavebs wyals, 

maSin misgan ar momzaddeba garkveuli sinestis comi; comi gamodis webvadi. 

wylis STanTqmis unari ganpirobebulia misi qimiuri SedgenilobiT, 

sinestiTa da fqvilis xarisxiT. fqvili, romelic xasiaTdeba Zlieri 

webogvaraTi, STanTqavs didi raodenobiT wyals. ujredisa da 

hemiceluloza xasiaTdeba ra kapilaruli struqturiT, kargad STanTqaven 

wyals. lorwo gajirjvebisas ikavebs bevr wyals, amitom fqvili, romelic 

Seicavs am naxSirwylebs didi raodenobiT, xasiaTdeba maRali 

wyalSTanTqmis unariT. rac metia fqvilSi `dazianebuli~ saxamebeli, miT 

ufro dabalia fqvilis xarisxi, miT metia misi wyalSTanTqmis unari, 

rameTu dabali xarisxis fqvili Seicavs ujredisas, hemicelulozas, 

lorwos meti raodenobiT, wyalSTanTqmis unari fqvilis masasTan 

SedarebiT um/x fqvilisaTvis ≈ 50%-ia, I/x - 52%, II/x - 56%, 

nabegvisaTvis ≈ 60%. 

fqvilis airwarmoqmnis unari xasiaTdeba gamoyofili CO2-is 

raodenobiT (ml), romelic miiReba 100 grami fqvilis, 60 ml wylisa da 

10 grami dawnexili safuarisagan miRebuli comis duRiliT 5 sT-is 

ganmavlobaSi 30°C-temperaturaze. 

um/x da I/x xorblis fqvilisaTvis CO2-is normalur raodenobad 

iTvleba 1300-1600 ml. airwarmoqmnis unari damokidebulia β-amilazas 
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aqtiobaze da sakuTari Saqrebis raodenobaze, saxameblis mdgomareobaze. 

unda aRiniSnos, rom xorblis fqvilSi sakuTari Saqrebis raodenoba 

Zalian mcirea, maT ar SeuZliaT uzrunvelyon comis gafueba, garda amisa, 

Saqrebis raodenobis nawili unda iyos cxobisaTvis dauduRebeli, rameTu 

Saqari cxobisas ixarjeba qerqis Sefervaze da aromatuli nivTierebebis 

warmoqmnaze. normaluri xarisxis puris momzadebisaTvis saWiroa ara 

nakleb 6-7% Saqari fqvilis masasTan SedarebiT; xarisxovani xorblis 

fqvili Seicavs 2%-mde Saqars, amitom comis ZiriTad Saqrad iTvleba 

maltoza, romelic warmoiqmneba saxameblis daSaqrebiT comis gafuebis 

procesSi. 

avtolituri  aqtioba  xorblis  fqvilisaTvis   ganisazRvreba   im 

SemTxvevaSi, Tu gvaqvs gadazrdili, an yinvadakruli marcvlis fqvili, 

agreTve sacdeli cxobisas Tu puris guli aris webvadi, 

aradamakmayofilebeli. dadgenilia xorblis marcvlisaTvis avtolituri 

aqtiobis Semdegi normebi: um/x-22%, I/x-30%, II/x-30% (es aris wyalSi 

xsnadi nivTierebebis raodenoba mSral masasTan SedarebiT). 

fqvilis purcxobis unarianobis dadgenisaTvis gansakuTrebuli 

mniSvneloba aqvs sacdeli cxobis Catarebas laboratoriul pirobebSi. 

formis purisaTvis ganisazRvreba agreTve puris moculobiTi gamosavali 

(sm3) 100 grami fqvilisagan, xolo Ziris purisaTvis ganisazRvreba H/D-

sidide (simaRlis Sefardeba diametrTan), es sidide = 0,3÷0,45. 

defeqturi fqvili. Tu marcvali arakondiciuria, e.i. misi purcxobis 

unari daqveiTebulia, rogoricaa gadazrdili marcvali, yinvadakruli 

marcvali, ku-baRlinjoTi dazianebuli marcvali, maRal temperaturaze 

gamomSrali marcvali, maSin misgan miRebuli fqvilisaTvis damaxasiaTebelia 

webogvaras Tvisebebis daqveiTeba, fermentebis aqtiobis Semcireba an gazrda. 
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ku-baRlinjoTi dazianebuli marcvlis fqvili gamoirCeva 

proteolituri da amilolituri fermentebis maRali aqtiobiT, aseT 

fqvilSi mcirea nedli webogvaras raodenoba, webogvara iweleba gaWimviT 

da webvadia. aseTi fqvilis wyalSTanTqmis unari daqveiTebulia, cudad 

ikavebs CO2-s, nawarmi gamodis dabali forianobiT, ganTxeuli formis, 

zedapirisaTvis damaxasiaTebelia napralebis gaCena. 

gadazrdili marcvlis fqvili aseve xasiaTdeba fermentebis maRali 

aqtiobiT, cilebisa da saxameblis naklebi raodenobiT, maRali 

airwarmoqmnis da avtolituri aqtiobiT. webogvaras raodenoba mcirea, 

xarisxi dabalia. nawarms aqvs araTanabari forianoba, gulSi aRiniSneba 

sicarieleebi, puris guli Cveulebrivze muqia. 

yinvadakruli marcvlis fqvilisaTvis damaxasiaTebelia muqi 

webogvara, araelastiuri, mokle sigrZiT da wyvetadi, rac gamowveulia 

marcvlis daumwifeblobiT, aseTi fqvilis sineste Cveulebrivze maRalia. 

maRal temperaturaze gamomSrali marcvlis fqvili xasiaTdeba 

fermentebis dabali aqtiobiT, muqi feris webogvaraTi, romelic 

moklebulia Wimvadobasa da elastiurobas, comi Seicavs nakleb Saqrebs, 

nela mimdinareobs comis gafueba, nawarmi dabali moculobisaa, muqia, 

webvadi guliT, naklebi forianobiT. 

defeqturi fqvilis gamoyenebisas warmoebaSi, saWiroa aseTi fqvilis 

garkveuli raodenobis Sereva normaluri xarisxis fqvilTan, rac winaswar 

dgindeba sacdeli cxobisas. 

ganvixiloT cxrili 2, sadac mocemulia xorblis fqvilisaTvis, misi 

xarisxis Sesabamisad ZiriTadi maCveneblebis sidideebi: 
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            cxrili 2 

maCveneblebi um/x I/x II/x nabegvi 

damzadeba marcvlis 

endospermis 

Siga nawili 

garss ar 

Seicavs 

marcvlis 

endo-sperma+ 

3_4% garsi 

marcvlis 

endo-sperma+ 

8_10% garsi 

marcvlis 

endosperma+ 

14_16% 

garsi 

feri TeTri, rZis 

feri 

TeTri, moyvi-

Talo elferi 

TeTri, yviTe-

li an 

nacrisferi 

elferiT 

TeTri, 

yviTeli 

elferi 

nacrianoba % 0,55 0,75 1,25 2,2 

nedli webogvara 

% (ara nakleb) 

28 30 25  

mJavianoba (ara 

umetes) °H 
3 3,5 4,5 5 

wyalSTanqTma % 50 52 56 60 

avt. aqtioba 

(ara umetes)% 

20-21 20-30 25-30 28-30 

moculoba 

sacdeli 

cxobisas sm3 

400-450 400 300-350  

  H/D 0,45 0,4 0,35  

gamoyeneba nawarmis 

farTo 

asortimentis 

cxobisaTvis 

nawarmis 

farTo 

asortomentis 

cxobisaTvis 

puris 

sacxobad 

puris 

sacxobad 

!

Wvavis fqvili. Wvavis marcvlisagan mzaddeba Semdegi saxis fqvili: 

gacrili (63% gamosavlianobiT), uqatoo (87%) da nabegvi (96%). Wvavis 

marcvlisagan damzadebuli sxvadasxva saxeobis fqvilis qimiuri 

Semadgenloba mocemulia cxrilSi 3: 

 

 

 



 25 

                                            cxrili 3 

maCvenebeli gacrili uqatoo  nabegvi 

wyali  % 

cilebi % 

cximi  % 

mono da di saqaridebi % 

saxamebeli % 

sakvebi boWkoebi % 

nacari % 

14,0 

6,9 

1,4 

0,7 

65,6 

10,8 

0,6 

14,0 

8,9 

1,7 

0,9 

60,9 

12,4 

1,2 

14,0 

10,7 

1,9 

1,1 

57,4 

13,3 

1,6 
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Na 

K 

Ca 

Mg 

P 

Fe 

1 

200 

19 

25 

129 

2,9 

2 

350 

34 

60 

189 

3,5 

3 

396 

43 

75 

256 

4,1  

vi
t
am
in
eb
i 
 

mg
%
 

E 

B1 

B2 

PP 

B6 

1,1 

0,17 

0,04 

1,0 

_ 

1,9 

0,35 

0,13 

1,0 

_ 

2,2 

0,42 

0,15 

0,2 

_ 

am
in
o
-

mJ
av
eb
i,
 

mg
%
 lizini 

meTionini 

660 

230 

530 

300 

690 

360 

 

Wvavis fqvilisagan damzadebul purs axasiaTebs naklebi moculoba, 

ufro muqad Seferili guli da qerqi, naklebi procentuli Semcvelobis 

forianoba, webvadi guli. yovelive es ganpirobebulia Wvavis marcvlisa da 

fqvilis naxSirwylovan-amilazuri da cilovan-proteinazuli kompleqsis 

ramdenime specifiuri maCvenebliT. 
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naxSirwylovan-amilazuri kompleqsi Wvavis fqvilSi. Wvavis fqvili 

Seicavs meti raodenobiT sakuTar Saqrebs, vidre xorblisa. misi saxameblis 

kleisterizaciis temperatura ufro dabalia, iwyeba 52-55°C-ze. amilazebi 

warmodgenilia α da β-amilazebis saxiT, Tumca xorblis fqvilisagan 

gansxvavebiT Wvavis normaluri aRmoucenebeli marcvali Seicavs α-

amilazebs meti raodenobiT da misi aqtioba aRmocenebisas mniSvnelovnad 

izrdeba, amitom Wvavis fqvilis Saqarwarmoqmnisa da airwarmoqmnis unari 

yovelTvis saWiroze metia. α da β-amilazebis moqmedebiT saxamebelze, 

kleisterizacia mimdinareobs ufro dabal temperaturaze, amitom comis 

duRilisa da puris cxobis procesSi SeiZleba moxdes saxameblis 

mniSvnelovani raodenobis hidrolizi, amis Sedegad cxobis procesSi Wvavis 

comis namzadSi arsebulma saxamebelma SeiZleba ver moaxdinos comis mTeli 

tenis SekavSireba, rac iZleva puris gulis sisveles; (SeukavSirebeli 

Tavisufali tenis gamo). α-amilazas moqmedeba, gansakuTrebiT comis 

arasakmarisi mJavianobis dros, puris gamocxobisas iwvevs mniSvnelovani 

raodenobis deqstrinebis dagrovebas, romelic aZlevs puris guls 

webvadobas, amis gamo Wvavis puris guli saerTod ufro webvadi da svelia 

xorblis gulTan SedarebiT. α-amilazas moqmedebis damuxruWebis mizniT 

Wvavis comis mJavianoba aris ufro maRali, vidre xorblis comisa. Wvavis 

fqvilis naxSirwylovan-amilazur kompleqss miekuTvneba wyalSi xsnadi 

pentozanebi (lorwoebi) Wvavis marcvalSi maTi Semcveloba orjer metia, 

vidre xorblis marcvalSi. Wvavis lorwoebis wyalxsnarebis siblante 

bevrad maRalia, vidre imave koncentraciis xorblis marcvlis lorwoebis 

xsnarebisa, amis ZiriTadi mizezia Wvavis lorwoebis komponentebis 

polimerizaciis maRali xarisxi. Wvavis lorwoebi Zlier hidrofilurni 

arian. lorwoebi moqmedeben Wvavis comis konsistenziaze, amcireben ra mis 

ganTxevadebas duRilis procesSi. Wvavis marcvalSi aris fermentebi, 
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romelTac SeswevT unari warmoqmnan lorwoebis kompleqsuri naerTi cilovan 

nivTierebebTan da saxamebelTan. lorwoebis Semcveloba gavlenas axdens 

puris moculobaze, gulis forianobaze, puris daZvelebis siCqareze. 

cilovan-proteinazuli kompleqsi Wvavis fqvilSi. Wvavis fqvilis 

cilovan nivTierebebs aqvT msgavseba xorblis fqvilis cilebTan, mag., 

Wvavis fqvilis cilovani nivTierebebidan SeiZleba gamoiyos gliadinisa da 

glutelinis fraqciebi. aminomJavuri SedgenilobiT Wvavis cilebi axlosaa 

xorblis cilebTan, magram gansxvavdebian maTgan calkeuli, adamianis 

kvebisaTvis deficituri aminomJavebis (lizini, mreTionini) SedarebebiT 

maRali SemcvelobiT. 

Wvavis fqvilis cilebi Zalian Cqara da ganusazRvrelad ijirjvebian, 

rac moqmedebs comis siblanteze, warmoiqmneba blanti, koloiduri xsnari, 

romelSic dispergirebulia saxameblis marcvlebi, zRvramde gajirjvebuli 

cilis nawilakebi da fqvilis qatos nawilakebi, am Txevad fazaSi 

imyofebian agreTve lorwoebi da Wvavis comis Semadgeneli sxva wyalSi 

xsnadi nawilakebi. 

Wvavis  fqvilis  cilovani  kompleqsSi  miuxedavad  gliadinisa  da 

glutelinis fraqciebis Semcvelobisa, maT ar SeswevT unari warmoqmnan 

comis drekadi, plastikuri, sivrciTi, Rrubliseburi struqturis  

karkasi. cilovani Semadgenlobis 80% wyalSi xsnadi cilebiTaa 

warmodgenili, amitom Wvavis fqvilisagan webogvara ar miiReba Cveulebrivi 

wesiT gamorecxvisas, Tumca hesis meTodis mixedviT, Wvavis fqvilisagan 

miRebulia preparati, e.w. cilis `Sualeduri~ preparati (benzolisa da 

qloroformis masaSi fraqcionirebiT, centrifugirebiT da Semdgom misi 

gamoSrobiT), romlisganac wylisa da 2%-iani NaCI-is xsnaris damatebiT 

miiReboda comi, saidanac irecxeboda webogvara, Tavisi TvisebebiT msgavsi 

xorblis susti fqvilisagan gamorecxili webogvarasi. Wvavis fqvilSi 
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unda veridoT deqstrinebis did dagrovebas, rameTu puris guli gamodis 

mwebavi da gamoucxobeli; 

Wvavis cilebze proteinazas Setevisas xdeba cilebis zedagregacia, 

izrdeba peptizaciisa da koloiduri xsnaris mdgomareobaSi gadasvlis 

unari. dadgenilia, rom Wvavis fqvilis proteinaza warmoadgens ferments, 

romelsac Seswevs unari gaaqtiurdes aRmdgenelebis moqmedebiT, romlebic 

Seicaven hidrosulfidul jgufs da inaqtiurdeba iseTi damJangvelebis 

moqmedebiT, rogoricaa KBrO3 da wyalbadis zeJangi. Wvavis fqvilis 

proteinazasaTvis moqmedebis optimaluri pirobaa pH 4,5÷5,0; 

unda aRiniSnos, rom Wvavis fqvilis proteinaza comis cilebze da 

Sesabamisad comis struqturul-meqanikur Tvisebebze zemoqmedebasTan erTad 

awarmoebs meorad zemoqmedebas comis naxSirwylovan-amilazur kompleqsze. 

rac ufri intensiurad mimdinareobs comSi proteolizi, miT ufro metad 

moxdeba cilovani substraqtidan mis mier adsorbciulad SekavSirebuli 

amilazis gamoTavisufleba da miT ufro damyolia saxamebeli amilazebis 

moqmedebisadmi. 

Wvavis fqvilis feri da misi gamuqebis unari cxobisas. Wvavis 

fqvilis feri da misi gamuqebis unari cxobisas mniSvnelovania Wvavis 

gacrili fqvilisaTvis. Wvavis nabegvi fqvilisaTvis fqvilis fers ara aqvs 

mniSvneloba, am marcvlis periferiuli nawili mdidaria polifenoloqsidaziT 

(tirozinaza) da tiroziniT, amitom am fqvils aqvs gamuqebis unari puris 

cxobis procesSi. Wvavis gacrili fqvilisagan damzadebul purs aqvs 

SedarebiT Ria Seferilobis guli, amitom misi ferisa da gamuqebis 

unarianobis gansazRvra mizanSewonilia. 

Wvavis fqvilis dafqvis xarisxi. Wvavis fqvilis nawilakebis zomebi, 

anu dafqvis xarisxi warmoadgens misi purcxobis Rirsebis mniSvnelovan 

maCvenebels. rogorc Cveulebrivi, aseve uxeSi dafqvis gacrili Wvavis 
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fqvilisagan puris cxobam, romelic mimdinareobda rogorc laboratoriul 

ise sawarmoo pirobebSi, daadgina, rom `msxvili~ dafqvis pirobebSi puris 

woniTi gamosavali mcirdeba, misi xarisxi ramdenadme uaresdeba da 

SeTvisebis unari mcirdeba da piriqiT, `wvrili~ dafqvis SemTxvevaSi 

izrdeba cilebis, mineraluri nivTierebebis da ujredisis SeTvisebis 

unari, rac aCvena fiziologiurma gamokvlevebma. 

purcxobisunarianobis gansazRvra Wvavis fqvilisaTvis. Wvavis fqvilis 

purcxobisunarianobis gansazRvrisaTvis gamoiyeneba eqspres-meTodi, romlis 

Tanaxmadac izileba comi (50 grami fqvili + 41 ml wyali, t=17-20°C). 

coms aZleven burTulas formas da acxoben laboratoriul RumelSi 

200°C-ze 20 wT-is ganmavlobaSi. gamomcxvari kokori gacivebis Semdeg 

isinjeba organoleptikurad, misi moculobis, zedapiris Seferilobis, 

gulis ferisa da mdgomareobis da sxva maCveneblebis mixedviT. 

Wvavis fqvili, dabali avtolituri aqtiobiT iZleva kokors naklebi 

moculobiT, Riad Seferili kaniT, naxeTqebis gareSe, mkvrivi da mSrali 

guliT. Wvavis fqvili saSualo avtolituri aqtiobiT iZleva kokors, 

ruxad Seferili kaniT, umniSvnelo naxeTqebiT, mSrali guliT, xolo 

Wvavis fqvili maRali avtolituri aqtiobiT iZleva ganTxeuli formis 

kokors, gamuqebuli, naxeTqebiani zedapiriT, webvadi da muqad SeRebili 

guilt. rac metia fqvilis avtolituri aqtioba, miT metia masSi wyalSi 

xsnadi nivTierebebis Semcveloba. Wvavis fqvilis avtolituri aqtiobis 

obieqturi Semfasebelia gamomcxvari kokoris simaRlis fardoba diametrTan 

H/D. rac metia fqvilis avtolituri aqtioba, miT H/D-sidide naklebia, 

amasTanave comis sineste mocemuli fqvilisaTvis unda iyos mudmivi 

(kerZod, nabegvisaTvis 51%, gacrilisaTvis 50%). 

Wvavis fqvilis purcxobisunarianobis gansazRvra SeiZleba xelsawyoTi 

_ amilografiT, romelic warmoadgens rotatorul viskozometrs, romelic 
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gvaZlevs fqvili-wylis suspenziis siblantis cvalebadobis grafiks, 

romelsac afiqsirebs xelsawyos TviTCamweri. 

amilografis WurWelSi itvirTeba wyal-fqvilis suspenzia (80 grami 

fqvili + 450 ml wyali), romelic WurWlis uwyveti njRrevisas Tbeba 

sawyisi 25°C-dan mudmivi siCqariT 1,5°C-iT 1 wT-Si. TviTCamweris kalami 

gvaZlevs grafiks, romelic gamoxatavs suspenziis siblantis 

damokidebulebas temperaturisagan. horizontalur RerZze azomilia dro, 

xolo vertikalurze _ siblante. Cvens mier warmodgenil grafikze 

naTlad Cans siblantis cvlileba (amilograma) Wvavis fqvilis gamocdisas 

amilografze muSaobis procesSi. 
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nax. 2. amilogramis sqema Wvavis fqvilisaTvis 

amilogramaze gamoirCeva sami nawili: a-mrudis nawili, romelic 

xasiaTdeba siblantis cvalebadobiT saxameblis kleistarizaciis procesis 

dawyebamde 25°C-temperaturidan kleisterizaciis temperaturamde (Wvavis 

fqvilisaTvis  52-55°C).  am  drois  ganmavlobaSi sakvlevi wyal-fqvilis 

suspenziaSi mimdinare procesebi sxvadasxvagvarad moqmedeben mis siblanteze. 

temperaturis momateba da amiT gamowveuli fermentebis dezagregacia da 
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hidrolituri moqmedeba amcireben suspenziis siblantes, xolo fqvilis 

koloiduri nivTierebebis gajirjvebisa da peptizaciis procesebi, pirvel 

rigSi cilebis, lorwoebisa da deqstrinebisa, adideben suspenziis 

siblantes, Cveulebriv, is faqtorebi ufro avlenen Tavs, romlebic dabla 

sweven suspenziis siblantes, amitom am etapze mrudisaTvis damaxasiaTebelia 

siblantis SemcirebiT gamowveuli cvalebadoba. 

mrudis б nawili Seesabameba fqvilis saxameblis kleisterizaciis 

procesis dawyebas, vidre suspenziis siblante ar miaRwevs maqsimums. am 

etapze aRiniSneba suspenziis siblantis swrafi zrda, romelic gamowveulia 

saxameblis kleisterizaciiT, romelic iwyeba misi marcvlebis intensiuri 

gajirjvebiT da iwvevs misi struqturis rRvevas, wyal-fqvilis suspenzia 

gardaiqmneba ufro sqel, blant masad. saxameblis kleisteris Semdgomi 

gaTbobiT xdeba saxameblis marcvlebis sruli rRveva, rac iwvevs 

suspenziis siblantis Semdgom dacemas, rasac Seesabameba mrudis в-nawili. 

kleisterizaciis procesSi siblantis zrdaze did gavlenas axdens 

fqvilis avtolituri fermenti α-amilaza, romelic axdens saxameblis 

kleisteris ganTxevadebas. rac metia Hmaqs-is ricxviTi mniSvneloba, miT 

naklebia avtolituri aqtioba. 

arsebobs Wvavis fqvilis purcxobisunarianobis SefasebisaTvis sxva 

mravali meTodi: `vardnis ricxviT~, `maltozuri ricxviT~, rac aRwerilia 

saTanado standartebSi. rac metia fqvilis avtolituri aqtioba, miT 

metia misi Saqarwarmoqmnis unari. dadgenilia agreTve, rom rac metia 

Wvavis comis burTulas (100 grami comi) ganTxevadebis konturi 3 sT-is 

ganmavlobaSi 30°C-ze, miT metia Wvavis fqvilis avtolituri aqtioba. 

SemuSavebulia  agreTve laboratoriuli sacdeli cxobis Catareba _  

comi mzaddeba safuarze _ sakvebi rZis damatebiT iseTi raodenobiT, rom 

SenarCunebuli iyos comis saboloo standartuli mJavianoba. 
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Wvavis fqvilisaTvis, misi xarisxis Sesabamisad ZiriTadi maCveneblebis 

sidideebi mocemulia cxrilSi 4: 

                                                   cxrili 4 

maCvenebeli gacrili (63%) 
uqatoo 

(87%) 

nabegvi 

(96%) 

damzadeba 

 

feri 

 

nacrianoba % 

mJavianoba °H 

avtolituri aqtioba, % 

gamoyeneba 

 

endosperma + 

garsi 4% 

TeTri-mocisfro

 

0,75 

4 

50 

zogierTi saxis 

puris warmoe- 

baSi  

endosperma + 

 10% garsi  

TeTri- 

moyavisfro 

1,45 

5 

50 

zogierTi saxis 

puris warmoe- 

baSi 

endosperma + 

 25% garsi 

nacrisferi 

moyavisfro 

2 

5,5 

55 

Wvavis puris 

sxvadasxva 

asortimentis 

warmoebaSi 

 

safuari. safuari erTujrediani mikroorganizmia, mravldeba Saqrian 

areSi, Seicavs 75% wyals. mSrali nivTierebebis 44-67% cilebia, 6-8% _ 

mineraluri nivTierebebia, 30% _ naxSirwylebia, Seicaven agreTve 

sxvadasxva vitaminebsa da fermentebs. anaerobolur pirobebSi (Jangbadis 

arsebobis gareSe) safuaris fermentebi iwveven Saqrebis spirtul duRils. 

es aris rTuli, mravalsafexuriani procesi, romelic gaivlis TerTmet 

stadias mravalricxovani fermentebisa da fosformJavas gavleniT da bolo 

safexurze warmoiqmneba eTilis spirti da naxSirorJangi. 

QOHHCCOOHC ++⎯→⎯ 5226126 22  

comsa da sxva naxevarfabrikatebSi  Jangbadi  Zalian mcire raodenobiTaa,  

amitom safuari iwvevs spirtul duRils. gamoyofili  afuebs coms da 

aniWebs nawarms forianobas. Jangbadis Tanaarsebobisas (aerobul pirobebSi) 

2CO
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safuari sakveb ares Slis wylisa da naxSororJangis warmoqmniT, am dros 

23-jer meti energia gamoiyofa, vidre spirtuli duRilisas, amitom aseT 

pirobebSi safuaris ujredebi intensiurad mravldeba aq Saqrebis daSla 

mimdinareobs aseTi sqemiT: 

QOHCOOOHC ++⎯→⎯+ 2226126 666  

safuaris gamravlebisaTvis saWiroa Txevadi faza, romelic Seicavs 

sakveb nivTierebebs, agreTve Sesabamisi temperatura da are. es sakvebi 

nivTierebebia wyalSi xsnadi nivTierebebi: Saqari, azotovani nivTierebebi, 

mineraluri nivTierebebi. safuari kargad iTvisebs mxolod martiv Saqrebs, 

(glukozas, fruqtozas), rTuli Saqrebi (saxaroza, maltoza) safuvris 

fermentebis moqmedebiT gadadian martiv SaqrebSi. azotovani nivTierebebidan 

safuari kargad iTvisebs cilebis hidrolizis produqtebs (aminomJavebs, 

polipeptidebs), agreTve mineralur marilebs s. safuvris 

gamravlebisaTvis kargi sakvebi area – ganzavebuli melasa (Saqris Warxlis 

warmoebis narCeni). safuaris Txevadi faza unda iyos susti mJave. tute 

are axSobs safuaris ujredebs, maRal tute areSi safuari kvdeba. 

safuvris gamravlebisaTvis xelsayrelia 26-28°C temperatura. spirtuli 

duRili mimdinareobs 30-35°C-ze. 40-55°C-ze safuvris ujredebi kvdeba. 

dabali temperatura amuxruWebs safuaris sicocxlisunarianobas. am 

pirobebSi SeiZleba misi Senaxva gafuWebis gareSe. gayinuli safuaris 

TandaTanobiT gaTbobisas 6-8°C-ze isini inarCuneben Tavis Tvisebebs. 

−424 )( SONH

puris warmoebaSi ZiriTadad iyeneben dawnexil safuars, safuaris 

rZes, mSral an Txevad safuars. 

dawnexili safuari warmoadgens safuvris ujredebis dawnexil 

grovas, romelic gamoyofilia kulturaluri aredan (anu im Txevadi 

fazidan, sadac xdeba safuaris kultivireba). standartuli xarisxis 

dawnexili safuari xasiaTdeba Ria-yviTeli feriT, mkvrivi konsistenciiT, 
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specifiuri suniTa da gemoTi, sineste ar unda aRematebodes 75%-s, amwevi 

Zala 70 wT (es aris safuaris Tviseba gaafuos comi 70 mm simaRleze, 

romelic momzadebulia 280 grami fqvili + 160 ml 2,5%-iani marilis 

xsnari + 5 grami safuari da 35°C-ze Tavsdeba gansazRvruli zomis 

formaSi). 

safuaris rZe _ es aris Txevadi suspenzia, miiReba melasis aris 

orjeradi separirebiT, masSi safuaris gamravlebis Semdeg. es suspenzia 

Seicavs 400-500 gram safuars 1 l fazaze. safuvris rZes unda hqondes 

iseTive amwevi Zala da simJave, rogoric dawnexil safuars. rZe ufro 

xelsayrelia, rameTu am areSi safuaris ujredebi ufro aqtiuria. 

mSrali safuari miiReba dawnexili safuaris dawiladebiTa da 

Semdgom misi gamoSrobiT. Srobis temperatura dasawyisSi 45-48°C-ia, 

xolo bolos 30-32°C. Sroba mimdinareobs 3 sT-is ganmavlobaSi. mSral 

safuars aqvs Ria-yviTeli an Ria-moyavisfro ieri, misi amwevi Zala aris 

70-90 wT, sineste 8-10%. 

marili. arsebobs samzareulo marilis Semdegi saxeebi: eqstra, um/x, 

I/x da II/x, maTSi NaCI-is Semcveloba 97-99,7%-ia. puris warmoebaSi 

ZiriTadad gamoiyeneba I/x da II/x marili. I/x marili Seicavs ≈ 0,45%, xolo 

II/x marili 0,85% wyalSi uxsnad nivTierebebs. marili aumjobesebs comis 

struqturul-meqanikur Tvisebebs da gemos. webogvara xdeba ufro mkvrivi, 

proteolituri fermentebis aqtioba ramdenadme mcirdeba. marili ramdenadme 

axSobs safuvrisa da rZemJava baqteriebis moqmedebas da Sesabamisad 

naxevarfabrikatebSi spirtul da rZemJaur duRils. marili Sedis yvela puris 

nawarmis recepturaSi 1-1,2%-is odenobiT fqvilis masasTan SedarebiT. 

wyali. wyali  puris warmoebaSi erT-erTi nedleulia. comis momzadebas 

sWirdeba 40-70 l wyali yovel 100 kg fqvilze. warmoebaSi teqnologiuri 

da sameurneo miznebisaTvis ixarjeba wyali _ sasmeli, romelic pasuxobs 
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standartebs. mavne nivTierebebis arseboba (dariSxani, azotovani nivTierebebi, 

seleni da sxva) ar daiSveba. dadgenilia qloris, rkinis, manganumis, 

aluminis, spilenZis dasaSvebi raodenoba. sasmeli wylis sixiste ar unda 

aRematebodes 7 mg.eqv/l. wylis maRali sixiste arasasurvelia wylis 

qvabebisaTvis, xolo comisaTvis aseTi wyali ar aris saziano, piriqiT Ca-

isa da Mg-is marilebi ramdenadme amagreben webogvaras, rac dadebiT 

gavlenas axdens puris xarisxze, roca is mzaddeba susti fqvilisagan. 

aseve wyali unda pasuxobdes baqteorologiur normebs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 36 

                          Tavi III 

nedleulis miReba, Senaxva da momzadeba 

sawarmoo xazisaTvis 

 

axlad dafqvili fqvili cxobisaTvis ar gamoiyeneba. puris warmoebaSi 

fqvili unda inaxebodes 5-7 dRe-Ramis ganmavlobaSi, wisqvilkombinatSi 7 

dRe-Rame. fqvili wisqvilidan saTanado pasportis (laboratoriuli monacemebi) 

TanxlebiT Semodis warmoebaSi utarod _ avtofqvilmzidebiT an tariT 

(tomrebiT). fqvili inaxeba utarod bunkerebSi an tariT _ fqvilsacavebSi 

TiToeuli xarisxis fqvilisaTvis gansazRvrulia ara nakleb ori bunkeri, 

erTi gamoiyeneba fqvilis misaRebad, xolo meore warmoebaSi gasaSvebad. 

fqvilis transportireba erTi bunkeridan (sasawyobo) meore (sawarmoo) 

bunkerSi xdeba prevnaturi transportirebiT. fqvilis aeraciisas xdeba 

fqvilis gajereba haeriT da gaTboba. es aumjobesebs mis purcxobisunarianobas 

da amcirebs fqvilis mavneblebis gavrcelebas. TiToeul sawyobSi unda iyos 

ori xazi gawmendis, gacris awonvisa da transportirebisa sawarmoo 

bunkerebamde. (nax. 3). 

 

8

nax. 3. fqvilis utarod Senaxvisa da momzadebis xazi 

1 _ avtofqvilmzidi, 2 _ fqvilis gamtari, 3 _ silosebi  

fqvilisaTvis, 4 _ filtri, 5 - rotoruli mkvebavi,  

6 _ moculoba gacramde, 7 _ saceri, 8 _ mkvebavi,   

9 _ Sualeduri moculoba,  10 _ avtomaturi saswori,  

 11 _ bunkeri, 12 _ sawarmoo bunkerebi. 
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tariani Senaxvis sawyobSi iatakidan 15 sm simaRleze keTdeba xis 

stelaJebi da masze ewyoba tomrebi simaRleSi 12-rigad dawyobil 

Stabelebs Soris unda iyos gasasvleli 0,75 m, Stabelis daSoreba 

kedlidan ki ara nakleb 0,5 m. tomrebis dawyoba SeiZleba moxdes qvemoT 

moyvanili sqemis mixedviT.  

 

 

 

  kenti rigi       dawyvilebuli     gverdxedi 

nax. 4. fqviliani tomrebis dawyobis 

sqema Stabelebze 

fqvilis sacavebSi temperatura unda iyos 20°C, xolo fardobiTi 

tenianoba 75-80%. 

fqvilis didi xniT Senaxvisas araxelsayrel pirobebSi SeiZleba 

moxdes misi gafuWeba, TviTgaTboba, daobeba. gamwareba, mavneblebiT 

danagvianeba da sxva. 

fqvilis mavneblebisagan Tavis dasacavad karg Sedegs iZleva 

temperaturis daweva, 8-10°C-ze mavneblebi ar mravldebian. saWiroa 

mowyobilobebis, silosebis, sasawyobo meurneobis gasufTaveba TveSi 

                      rigi 
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erTxel, saswrafo zomebidan _ miRebulia sawyobis sveli meTodiT an 

airiT damuSaveba qimiuri nivTierebebis gamoyenebiT weliwadSi erTxel. 

 

nax. 5. fqvilis mavneblebi 

fqvilis Senaxvisas araxelsayreli pirobebia temperaturis gazrda, 

haeris tenianobis momateba, antisanitaruli mdgomareoba da sxva, fqvilis 

didi xniT Senaxvisas da masSi didi cximis arsebobisas iwyeba fqvilis 

gamwareba. is aixsneba Tavisufali cximovani mJavebis Semdgomi Rrma 

daSliT, aqroladi nivTierebebis warmoqmniT, (aldehidebi, meoreuli  

produqtebi), rac xasiaTdeba arasasiamovno suniTa da gemoTi. TviTgaTboba  

fqvilisa mimdinareobs misi sunTqvis procesSi, roca mikroorganizmebisaTvis 

aris sasurveli garemo, roca temperatura 50-60°C-mde izrdeba, fqvili 

Rebulobs arasasiamovno suns. fqvilis daobeba iwyeba, roca fqvili did 

xans  inaxeba  Tbil  da nestian garemoSi. gafuWebuli fqvili unda iqnes  

izolirebuli, gacrili da narCeni unda daiwvas. 

fqvilis damwifeba _ es aris fqvilis purcxobisunarianobis gaumjobeseba 

misi Senaxvisas. axladdafqvili fqvili axladaRebuli marcvlisagan xasiaTdeba 
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fermentebis amaRlebuli aqtivaciiT, Sesabamisad susti webogvaraTi, xasiaTdeba 

wyalSTanTqmis dabali unariT. axladdafqvili daumwifebeli fqvilisagan 

miiReba ganTxeuli formis puri webvadi guliT, naklebi forianobiT. aseTi 

fqvilis Senaxvisas umjobesdeba misi purcxobisunarianoba. 

Wvavis fqvilic Senaxvisas mwifdeba, saxamebeli xdeba ufro mdgradi 

amilazebis moqmedebisadmi, mcirdeba cilebis xsnadoba da fermentebis 

aqtioba; yovelive amas mivyavarT puris xarisxis gaumjobesebasTan, Tumca 

damwifebis efeqti ufro SesamCnevia xorblis fqvilisaTvis. 

rac ufro maRalia fqvilis xarisxi, miT nela mimdinareobs misi 

damwifeba. Cveulebriv pirobebSi Senaxvisas xorblis xarisxovani fqvili 

mwifdeba 45-60 dRis ganmavlobaSi, xolo nabegvi _ 20-30 dRis 

ganmavlobaSi. damwifeba Cqardeba temperaturis awevisas da fqvilis 

aeraciisas. fqvilis prevmotransportireba, romlis drosac fqvili Tbeba 

da xdeba misi gajereba haeriT, xels uwyobs fqvilis damwifebas. zogierTi 

gamaumjobeseblebi aCqareben fqvilis damwifebas da aumjobeseben nawarmis 

xarisxs. damwifebis procesi iwyeba marcvalSi da grZeldeba fqvilSi. 

procesebi, romlebic mimdinareobs fqvilSi Senaxvisas da romelic 

iwvevs mis `momwifebas~ ganpirobebulia ZiriTadad fermentebiT, haeris 

JangbadiT, sinestiT da sxva. am procesebis arsi Semdegia: cximi nawilobriv 

ixliCeba ferment lipazas moqmedebiT glicerinad da Tavisufal cximovan 

mJavad, warmoqmnili ujeri cximovani mJavebis nawili haeris Jangbadisa da 

ferment-lipoqsigenazas gavleniT ganicdis Jangvas, warmoiqmnebian zeJangebi, 

romlebic arian Zlieri damJangvelebi, ris gamoc proteolituri 

fermentebis aqtioba mcirdeba; webogvara xdeba Zlieri, rac axdens 

gavlenas fqvilis Zalaze. Zlierdeba ra webogvara, izrdeba wyalSTanTqmis 

unari, cximovani mJavebis momateba zrdis fqvilis simJavis, fqvilis feri 

Riavdeba, vinaidan fqvilis pigmentebi Jangvisas uferuldeba, Tumca es 
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procesi Zalian nela mimdinareobs. fqvilis tenianoba haeris tenianobasTan 

Tanabarwonasworul mniSvnelobas aRwevs. miuxedavad am procesebisa fqvilis 

damwifebis arsi mainc misi cilovan-proteinazuli kompleqsis cvlilebaSi 

mdgomareobs, romelic damwifebis procesSi icvleba JangviTi procesebis 

Sedegad. Senaxvisas icvleba _ SH jgufebis Semcveloba (mcirdeba), rac 

gamowveulia misi JangviT, ris Sedegadac miiReba _S_S_ kavSirebi, es 

ukanaskneli iwvevs cilovani struqturis SemWidrovebas. sulfiduri 

jgufebis Jangva mimdinareobs proteinazas molekulaSi, rac iwvevs mis 

inaqtivacias. dadgenilia, rom fqvilis, marcvlisa da comis cilebi Seicaven 

rogorc _SH jgufebs, aseve _S_S_ kavSirebs, amasTan _S_S_ kavSirebi bevrad 

metia _SH jgufebTan SedarebiT. _SH jgufebi ZiriTadad moTavsebulia 

marcvlis periferiebSi. aRmocenebis dros aRmdgeneli glutaTionis 

Semcveloba izrdeba, amitom proteolituri aqtioba am dros SesamCnevad 

matulobs _ damJangvelebis moqmedebiT (haeris Jangbadi, KBrO3, H2O2). 

G_SH glutaTionis Jangva-aRdgeniTi gardaqmna ase mimdinareobs: 

,2 GSSGCHG −−−⎯→⎯−  

aseT mdgomareobaSi is veRar axdens proteolizs. 

amrigad, fqvilis, rogorc ZiriTadi nedleulisa puris warmoebaSi, 

momzadebaSi sawarmoo xazisaTvis, igulisxmeba, misi miReba, momwifeba, 

gacra, magnituri minarevebisagan gaTavisufleba da erTi da igive xarisxis 

sxvadasxva partiebis fqvilis erTmaneTTan Sereva sxvadasxva proporciiT, 

rogorc daadgens sacdeli cxoba. Sereva SeiZleba moxdes muqi da gamuqebis 

unaris mqone fqvilisa Ria da aragamuqebad fqvilTan, susti fqvilisa 

Zlier fqvilTan, dabali airwarmoqmnis unaris mqone fqvilisa fqvilTan, 

romelsac aqvs airwarmoqmnis didi unari da a.S. 

marili Tanamedrove warmoebaSi inaxeba svel mdgomareobaSi, 

iTvaliswineben marilis 15-dRian marags. 
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dawnexili safuari inaxeba yuTebiT macivarSi 4-8°C temperaturaze 

ara umetes 70% fardobiTi tenianobisas 3 dRe-Ramis ganmavlobaSi. 

sawarmoo xazze gamoyenebis win saWiroa misi daqucmaceba da erTgvarovani 

suspenziis momzadeba 30-35°C temperaturis wyalSi. 

 

marili

wyali 

nax. 6. marilis svelad Senaxvis sqema. 

1 _ marilis gasaxsneli moculoba, 2 _ wylis milebi, 

3 _ xsnaris damayovnebeli, 4 _ filtri, 5 _ sufTa  

xsnaris seqcia, 6 _ tumbo, 7 _ saxarjavi avzi,  

8 _ xsnaris dozatori, 9 _ deJi. 

safuaris rZe inaxeba specialur Termoizolirebul cisternebSi, 

romelic aRWurvilia gamacivebeli perangiT da sarevelaTi, inaxeba 0-10°C-ze 

72 sT-is ganmavlobaSi. 

mSrali safuari, romlis sinestea 8-10% inaxeba 10°C-ze 5-12 Tvis 

ganmavlobaSi. 

puris bevr warmoebaSi dawnexil da gansakuTrebiT ki mSral safuars 

winaswar aaqtiureben. safuari itvirTeba Txevad mkvebav fazaSi, romelic 

Sedgeba fqvilis, wylisa da sxvadasxva danamatisagan, dayovneba xdeba 2-3 sT. 

aqtivaciis procesSi safuari ar mravldeba; igi gamodis anabiozis 
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mdgomareobidan (dabal temperaturaze Senaxvisas xdeba misi gadasvla anabiozis 

mdgomareobaSi) da xdeba sicocxlisunariani. safuaris ujredebi eguebian 

axal garemos da sunTqvis procesidan gadadian duRilis procesSi; safuaris 

aqtivacia aumjobesebs puris nawarmis Tvisebebs, rameTu isini Seicaven 

aromatul nivTierebebs da mJavebs. safuaris aqtivaciisaTvis mkvebav ares 

xSirad amzadeben fqvilis, wylisa da mcire raodenobis Saqrisagan, xSirad 

mkvebav ares umateben amilorizins (0,1 grami _ 1 kg fqvilze) amoniumis 

sulfats (0,5 grami _ 1 kg fqvilze) da rZis Srats. amilorizini kargad 

aSaqrebs saxamebels, amoniumis sulfati kargi azotovani mkvebavia 

safuarisaTvis, xolo Srati Seicavs sasargeblo mineralur marilebs da 

xsnad cilebs. aseTi danamatebi gansakuTrebiT saWiroa mSrali safuaris 

gamoyenebisas. 

 

fqvili civi wyali 

cxeli wyali 

dawnexili safuari 

nax. 7. safuvris aqtivaciis sqema 

1 _ avtofqvilmzomi, 2 _ wylis mzomi avzi, 3 _ Semrevi, 

4 _ moculoba safuaris gasaaqtiureblad, 5 _tumbo 

xSirad mkvebav ared iyeneben fqvilis, wylisa da alaos 

SemadgenlobiT. mSrali safuaris aqtivacia ufro xangrZlivia (2-6 sT). 
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aqtivirebuli safuari xasiaTdeba sqeli qafiT, specifikuri suniT, teqno-

qimiuri maCveneblebi: amwevi Zala 8-10 wT, mJavianoba (3-4)°H, Sesabamisad 

I/x da II/x fqvilisaTvis (xorblis). 

sakvebi fazis temperatura 30-32°C, sineste 75-78%. 
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Tavi IV 

 
xorblis comis momzadeba 

 

xorblis comi mzaddeba fqvilis, wylis safuaris, marilis, Saqris, 

cximis da sxva damatebiTi nedleulisagan _ puris asortimentze 

damokidebulebiT. 

gansazRvruli xasiaTis puris warmoebisaTvis gamoyenebuli nedleulis 

dasaxelebasa da raodenobriv Sefardebas ewodeba receptura. 

cnobilia xorblos momzadebis ori ZiriTadi meTodi: afruli da 

uafro. 

afruli meTodi or faziania: afris momzadeba – comis momzadeba 

afraze. afris momzadebis dros gamoiyeneba fqvilis saerTo raodenobis 

daaxloebiT naxevari, or mesamedamde wyali da safuaris mTliani 

raodenoba. afris sawyisi temperaturaa 28-32°C, gafuebis xangrZlioba 3-

4,5 sT. mza afarze izileba comi, risTvisac afarSi emateba fqvilis 

darCenili nawili da recepturiT gaTvaliswinebuli komponentebi, comis 

temperaturaa 28-30°C, comis gafuebis xangrZlivobaa 1-1,5 sT. unda 

aRiniSnos, rom Cvens qveyanaSi comis momzadeba xdeba ara mxolod zemoT 

aRwerili afruli meTodiT, aramed Txevadi, sqeli da didi sqeli afruli 

meTodidac, aseTi afris sinesteebi erTmaneTisagan gansxvavdebian, rac 

damokidebulia fqvilis masaze, romelic gamoiyeneba afris mosamzadeblad. 

      uafro meTodi erTfaziania. am dros xdeba recepturiT 

gaTvaliswinebuli yvela komponentis Sereva. imisaTvis, rom ar moxdes 

comis gafuebis damuxruWeba, Saqrisa da cximis didi raodenobis damateba 

xdeba ara comis mozelis dros, aramed gafuebis dawyebidan garkveuli 

drois Semdeg. gafuebuli comis t=29-30°C, gafuebis xangrZliobaa 2-4 sT. 

comis mozelis pirvel da aucilebel mizans warmoadgens recepturiT 
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gaTvaliswinebuli nedleulis Sereva da mTel moculobaSi erTgvarovani 

masis warmoqmna. 

      comis mozelis dros mimdinare procesebi. fqvilis gardaqmna Zlier 

hidratirebul, SekavSirebul, erTgvarovan comis masad warmoebs wylis 

zemoqmedebis Sedegad marcvlis endospermis yvela komponentze. fqvilis 

nawilakebi swrafad STanTqaven wyals, ijirjvebian. gajirjvebuli 

nawilakebis urTierTSewebebiT warmoiqmneba erTgvarovani masa, romelic 

meqanikuri zemoqmedebis Sedegad gardaiqmneba comad. comis warmoqmnaSi 

gadamwyveti roli eniWeba cilebs. wyalSi uxsnadi cilebi, romlebic qmnian 

webogvaras, comSi ikavSireben wyals ara marto adsorbciulad, aramed 

osmosuradac. osmosurad SekavSirebuli wyali iwvevs cilis gajirjvebas, 

ris Sedegadac warmoiqmneba badiseburi, sivrculi karkasi, es aniWebs coms 

drekadobasa da Wimvadobas. comis cilovani nivTierebebi STanTqaven da 

ikavSireben 2-jer met wyals Tavis masasTan SedarebiT. am raodenobis 

meoTxedi SekavSirebulia adsorbciulad, xolo danarCeni STainTqmeba 

osmosurad, rasac mivyavarT cilebis masis gazrdasTan. 

      dafqvisas fqvilis saxameblis marcvlebis nawili (15%) 

dazianebulia. Tu fqvilis saxameblis marcvlebi STanTqaven misi masis 44% 

wyals, `dazianebuli~ marcvlebi saxameblisa STanTqaven 200%-mde wyals. 

saxameblis mTliani marcvlebi wyals STanTqaven adsorbciulad, amitom 

maTi moculobis mateba comSi umniSvneloa. nabegvi fqvilisaTvis garsacmis 

nawilakebis mier wylis STanTqma xdeba mravalricxovani kapilarebis 

saSualebiT, adsorbciulad. amitom aseTi fqvilisaTvis sineste maRalia. 

saxameblis marcvlebi da garsacmis nawilakebi aniWeben plastikurobas. ase 

iqmneba comis myari faza: saxameblis marcvlebi, garsacmis nawilakebi da 

gajirjvebul wyalSi uxsnadi cilebi. 

comis wylis nawilSi aris gaxsnili fqvilis mineraluri da organuli 
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nivTierebebi (cilebi, deqstrinebi, Saqari, marili), am fazaSia agreTve 

Zlier gajirjvebuli pentozanebic; es faza warmoadgens comis `Txevad~ 

fazas, romelic SesaZlebelia SekavSirebuli iyos gajirjvebul cilebTan 

osmosurad. 

comSi aRiniSneba agreTve `airadi~ faza, romelic comSi warmoiqmneba 

comis gafuebis procesSi _ CO2-is buStulakebis warmoqmniT, magram unda 

aRiniSnos, rom es `airadi~ faza iqmneba comis gafuebamde, comis mier 

haeris Jangbadis daWeriT im atmosferodan, sadac xdeba misi mozela. 

amrigad, comi dispersuli sistemaa, romelic Sedgeba Txevadi, myari 

da airadi fazebisagan. am fazebis Tanafardobaze aris damokidebuli comis 

fizikuri Tvisebebi. Txevadi da airadi fazebis momateba `asustebs~ coms, 

igi xdeba Txevadi. comis mozelis procesSi aRniSnul fizikur da 

koloidur procesebTan erTad mimdinareobs bioqimiuri procesebic, 

romelic aixsneba fermentebis hidrolituri moqmedebiT comze, rac iwvevs 

cilis, saxameblis da sxvaTa dezagregacias da gaxleCas, warmoqmnili 

produqtebi gadadian Txevad fazaSi, amas ki mivyavarT comis fizikuri 

Tvisebebis gauaresebisaken. 

comis mozelis pirvel stadiaze meqanikuri zemoqmedeba coms aniWebs 

erTgvarovnebas, fqvilis gajirjvebuli nawilakebis Sewebebas Semdgomi 

gadazela aCqarebs comSi cilebis gajirjvebas da badiseburi, webogvaruli 

comis warmoqmnas, xolo Semdgom stadiaze comis gadazelam SeiZleba 

gamoiwvios misi fizikuri Tvisebebis gauareseba, rac SeiZleba gamowveuli 

iyos webogvaruli sistemis rRveviT _ meqanikuri zemoqmedebis Sedegad. es 

gansakuTrebiT SesamCnevia `susti~ fqvilisagan mozelili comisaTvis. 

comis duRilis dros mimdinare procesebi. comis duRili iwyeba 

comis mozelis momentidan da grZeldeba dayofa-dagundavebis, dayovnebis da 

cxobis pirvel etapze. im procesTa erTobliobas, romlis drosac comi 
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iZens dayalibebisa da cxobisaTvis optimalur Tvisebebs, comis  

`damwifeba~ ewodeba. comis `damwifebas~ ganapirobeben mTeli rigi procesebi: 

a) spirtuli duRili. puris cxobaSi gamoyenebuli safuvris 

saSualebiT xdeba comis yvela ZiriTadi Saqris _ glukozas, fruqtozas, 

saqarozas, maltozas daduReba. safuarian comSi am procesis siCqare 

Zalian didia. spirtuli duRilis procesi mimdinareobs Semdegnairad: 

QOHHCCOOHC ++⎯→⎯ 5226126 22  

comis temperaturis gazrda 25°C-dan 35°C-mde aormagebs duRilis 

procesis siCqares, Sesabamisad airwarmoqmnis unarsac. gafuebisa da 

safuvris sunTqvis optimaluri pirobaa mJave sareaqcio are .64 ÷=pH  

spirtuli duRilis procesze dadebiTad moqmedebs agreTve mTeli rigi 

vitaminebis arseboba. gansakuTrebiT aRsaniSnavia Tiamini da bioTini, 

romlebic kvebaven safuaris ujredebs, marilebi _   

,  da sxva. duRilis siCqareze gavlenas axdens agreTve 

azotSemcveli nivTierebebi, romlebic kargad SeiTviseba safuvris mier. 

,)( 243 POCa ,)( 424 SONH

CINH 4 4CaSO

didi gamosavlianobis fqvilSi (II/x, nabegvi) azotSemcveli nivTierebebi 

sakmarisia, xolo mcire gamosavlianobis fqvilisaTvis mizanSewonilia amoniumis 

marilebis damateba   rogorc damatebiTi mkvebavi are. ,)( 424 SONH ,4CINH

b)!comis mJavianobis cvalebadoba. comis gafuebis procesSi mimdinareobs 

comisa da afris mJavianobis mateba, rac gamowveulia mTeli rigi organuli 

mJavebis warmoqmniTa da dagrovebiT. gafuebul comSi aris rZis, Zmris, qarvis, 

vaSlis, Rvinis, limonis, WianWvelis da sxva organuli mJavebi. ZiriTadad 

xorblis comSi grovdeba rZis mJava da ZmarmJava, rac gamowveulia rZemJava 

baqteriebis moqmedebiT. mJavianobis cvalebadobaSi garkveul rols TamaSoben 

agreTve araTermofiluri baqteriebi, romelTa temperaturuli optimumi 

35°C-ia, xolo Termofiluri rZemJava baqteriebi (delbriukis), romelTa 
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temperaturuli optimumi 48-54°C, afrisa da comis temperaturis pirobebSi 

ar asruleben gansakuTrebul rols. I/x xorblis fqvilisaTvis afris sawyisi 

da saboloo mJavianobaa 1,5÷3°H, comisa .5,30,2 H°−  II/x xorblis fqvilisaTvis 

afris sawyisi da saboloo mJavianobaa ,58,2 H°−  comisa .0,50,3 H°−  

nabegvi fqvilisaTvis afris sawyisi da saboloo mJavianobaa ,0,65,3 H°−  

xolo comisa .5,65,4 H°−  puris gemo da aromati mniSvnelovanwilad 

ganpirobebulia comSi mJavebisa da maTi sxva nivTierebebTan 

urTierTqmedebis produqtebis dagrovebiT. rZis mJava aniWebs purs 

sasiamovno suns, xolo Zmris mJava da sxva aqroladi mJavebi aniWeben purs 

arasasiamovno gemos. 

g) koloiduri da fizikuri procesebi. koloiduri procesebi, 

romlebic mimdinareobs comSi mozelisas, grZeldeba gafuebis procesSic, 

grZeldeba comis cilebis gajirjveba, ris gamoc Txevadi fazis raodenoba 

mcirdeba, rac iwvevs comis struqturul-meqanikuri Tvisebebis 

gaumjobesebas, usazRvro gajirjveba da peptizacia ki iwvevs piriqiT, 

nivTierebebis gadasvlas Txevad fazaSi, gaxsnas, rac iwvevs Txevadi fazis 

zrdas da comis meqanikur-struqturuli Tvisebebis gauaresebas. 

d) bioqimiuri procesebi. comis gafuebisas mimdinare spirtuli da 

rZemJauri duRili ganpirobebulia safuvris fermentebis, fqvilis fermentebisa 

da comis mJavawarmomqmneli baqteriebis moqmedebiT. am dros xdeba comidan 

baqteriebisaTvis (safuaris) xsnadi produqtebis SeRweva, rac aucilebelia 

maTi sicocxlisunarianobisaTvis (duRili, sunTqva, gamravleba). ujredidan 

ki comSi gadadis duRilis ZiriTadi da meoreuli produqtebi. 

e) duRilis procesSi ganuwyvetliv icvleba comis naxSirwylovan-

amilazuri kompleqsi. fqvilis sakuTari Saqrebi swrafad daduRdeba safuvris 

mier. amave dros amilazebis moqmedebiT saxameblidan ganuwyvetliv warmoiqmneba 

maltoza. am ori procesis Sefardebaze damokidebulia Saqrebis raodenobis 



 49 

Semcireba an gazrda comSi. comis gafuebis damTavrebisaTvis Saqrebis 

raodenoba comSi unda iyos ≈3% daduRebuli Saqrebis masidan, romelic 

aucilebelia cxobis dros qerqis SeferilobisaTvis, 

v) comis cilebi duRilis procesSi ganicdian ara marto koloiduri 

mdgomareobis cvlilebas (peptizacias, gajirjvebas), aramed proteolizsac. 

es procesi ufro intensiurad mimdinareobs safuvrian comSi, rameTu 

safuari Seicavs glutaTions, romelic safuvris ujredidan gadadis comis  

areSi. glutaTioni aRdgenil mdgomareobaSi aqtiurad moqmedebs fqvilis 

proteinazaze, misi moqmedebiT xdeba cilebis dezagregacia, usazRvro 

gajirjveba da peptizacia, es ki uaryofiTad moqmedebs puris formaze. amis 

gamo susti da saSualo siZlieris fqvilis comSi sasurvelia proteolizis 

damuxruWeba damJangvelebis SeyvaniT. proteolizis damuxruWebis efeqturi 

meTodia sufris marilis damateba duRilis procesSi. 

~comis `damwifebis~ daCqarebis meTodebi. comis `damwifebis~ procesis 

daCqareba SeiZleba ganxorcieldes Semdegi meTodebis gamoyenebiT: 

1. dawnexili an Txevadi safuaris raodenobis gazrdiT; 

2. dawnexili safuaris winaswari aqtivaciiT; 

3. dawnexili safuaris nacvlad ufro aqtiuri gamafueblis _ safuaris  

rZis gamoyenebiT; 

4. aqtiuri maduRara mikroorganizmebis Semcveli kulturis SerCeviT; 

5. comSi safuaris ujredebis kvebisaTvis saWiro mineraluri marilebis 

gaTvaliswinebiT recepturaSi. 

6. duRilis procesis daCqarebisaTvis temperaturis momatebiT. 

7. meqanikuri zemoqmedebiT, rac SeiZleba ganxorcieldes comsazeli 

danadgaris muSa organos brunvis ricxvis gazrdiT drois erTeulSi. 

aseT SemTxvevaSi JangviTi procesebi swrafad mimdinareobs, es ki xels 

uwyobs comis gafuebis intensiobas. 
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8. qimiuri zemoqmedebiT, rac xdeba aRmdgeni da damJangavi moqmedebis 

gamaumjobeseblebis erTdrouli gamoyenebiT – comSi gazrdili raodenobis 

safuarTan erTad. comSi organuli mJavis gamoyenebiT, cximis an z.a.n.-

ebis gamoyenebiT. comis gafueba xdeba sxvadasxva airebis xarjze, 

romlebic gamoiyofian qimiuri gamafueblebis daSlis xarjze. 

9. fizikuri zemoqmedebiT, rac iTvaliswinebs comis `damwifebis~ daCqarebas 

O2-iT, coms specialur milgayvanilobiT wnevis qveS miewodeba O2.  

comis gadazelva. comis gadazelva aris xanmokle 1,5-2,5 wT-iani 

ganmeorebiTi mozela. es procesi aumjobesebs comis struqturul-meqanikur 

Tvisebebs, igi warmoebs gafuebis dawyebidan 1,5 sT-is Semdeg, meore 

gadazela ki 2-2,5 sT-is Semdeg. comis gadazelas ZiriTadad awarmoeben 

perioduli moqmedebis comsazel agregatebSi _ misagorebeli deJebiT. 

comis mzadyofna. sawarmoSi comis mzadyofna dasayalibeblad 

ganisazRvreba titruli mJavianobiT, temperaturiT, amwevi ZaliT, sinestiT 

da organoleptikuri maCveneblebiT. 

wyali, rogorc comis komponenti. xorblis comSi wylis raodenoba 

damokidebulia puris saxeobaze, fqvilis gamosavlianobaze, fqvilis 

tenianobaze, comSi dasamatebeli Saqrisa da cximis raodenobaze, comis 

momzadebis reJimze, danamatebis raodenobaze da sxva. 

rac metia fqvilis gamosavali, miT metia comis sineste. es 

gamowveulia imiT, rom marcvlis garsis nawilakebi STanTqaven met wyals, 

vidre endospermisa. rac mSralia fqvili, miT met wyals STanTqavs is 

mozelisas; rac metia fqvilSi (comSi) Saqrisa da cximis raodenoba, miT 

naklebia dasamatebeli wylis raodenoba. Saqars aqvs dehidrataciuli 

moqmedebis unari, igi arTmevs wyals gajirjvebul cilebs (osmosurad 

SekavSirebuls), ris gamoc comis `Txevadi~ fazis raodenoba izrdeba, 

amitom mcirdeba dasamatebeli wylis raodenoba. aseve cximic `aTxevadebs~ 
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coms, amitom am SemTxvevaSi mcirdeba wylis raodenoba, comSi wylis 

raodenobis gazrda iwvevs fermentebis aqtiobis daCqarebas, amitom saWiroa 

comis sinesteze sistematiuri kontroli. 

safuari, rogorc comis komponenti. rac ufro dabalia safuaris 

amwevi Zala, miT metia misi xarji. procesis daCqareba SeiZleba safuaris 

xarjis gazrdiT. cnobilia, rom uafro comSi 1% safuaris damateba  

fqvilis masasTan SedarebiT coms afuebs 3,5-4 sT-is ganmavlobaSi, maSin, 

roca safuaris 3-4%-is damateba, process or saaTSi asrulebs. rac metia 

comSi Saqris xarji, miT naklebia safuaris xarji. magram Tu Saqari 

emateba didi raodenobiT, 3%-ze meti fqvilis masasTan SedarebiT, maSin 

iTrguneba safuaris moqmedeba. cximi Trgunavs safuaris moqmedebas. igi 

garss ekvris ujredis zedapirs, rac xels uSlis xsnadi sakvebis 

gatarebas ujredSi, es ki Trgunavs safuaris sicocxlisunarianobas. 

marili, rogorc comis komponenti. marili comSi emateba 0-2,5%-mde. 

umarilod mzaddeba dieturi puri. marili emateba comSi, rogorc 

gemovnebiTi danamati, magram amave dros is gavlenas axdens comSi mimdinare 

procesebze. marili zrdis saxameblis kleisterizaciis temperaturas. didi 

koncentraciiT marili amuxruWebs spirtul duRils. 5% da meti 

raodenobis marilis Setanis SemTxvevaSi spirtuli duRili comSi 

praqtikulad aRar mimdinareobs. umarilo comSi duRili mimdinareobs 

intensiurad, magram duRilis damTavrebisaTvis masSi rCeba Zalian mcire 

raodenobis dauduRebeli Saqrebi. comis fizikuri Tvisebebi intensiuri 

proteolizis gamo uaresdeba, comi Txevaddeba, coms aqvs dabali 

airdamWerisa da formamedegobis unari, H/D-dabalia, puris kani uferulia, 

vinaidan rCeba mcire raodenobis dauduRebeli Saqrebi. ormagi koncentraciis 

marilian comSi duRili mimdinareobs orjer naklebi intensiobiT, comis 

dayofisas comi rCeba `magari~,  rCeba  bevri  dauduRebeli  Saqrebi, puri  
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muqad Seferilia da uCndeba cxobisas naxeTqebi. 

cximi, rogorc comis komponenti. xorblis fqvili Seicavs 2%-mde 

mono, di- da tri- gliceridebs, cximovan mJavebs, fosfolipidebs. comis 

mozelisas izrdeba cximis wili comSi. cilebis, saxameblisa da comis 

myari fazis sxva komponentebis mier xdeba fqvilis lipidebis SekavSireba, 

comSi Seyvanili cximis SekavSireba, nawili rCeba Txevad fazaSi emulsiis 

saxiT. cximi aniWebs coms plastikurobas. cximebis damateba iwvevs comSi 

JangviTi reaqciebis gaZlierebas, damJangvelebis rolSi gamodian peroqsiduli 

naerTebi, romlebic warmoiqmneba fqvilis cximovan mJavebze lipoqsigenazas 

moqmedebiT, mimdinareobs cilovan-proteonazul kompleqsSi hidrosilfiduri 

jgufebis Jangva, rac aumjobesebs comis reologiur Tvisebebs. 

Saqari, rogorc comis komponenti. 10%-mde Saqris damateba iwvevs 

comis duRilis optimizacias. Saqari ganicdis inversias comSi glukozasa da 

fruqtozas warmoqmniT, romlebic monawileoben spirtul da rZemJaur 

duRilSi. 

612661262112212 OHCOHCOHOHC +⎯→⎯+  

                       inversia 

             OHHCCOOHC 5226126 22 +⎯→⎯  

                  spirtuli duRili 

              COOH

OH

CHCHOHC −−⎯→⎯
|36126 2  

                     rZemJauri duRili 

didi raodenobiT Saqris damateba (30%) mniSvnelovnad amcirebs 

airwarmoqmnas, xolo 40-50%-is damatebisas praqtikulad wydeba. 

Saqari axdens dehidrataciul moqmedebas gajirjvebul cilebze, ris 

gamoc comi Txevaddeba, amitom Saqrisa da cximis damatebisas icvleba 

recepturiT fqvilisa da wylis raodenoba. comSi Saqrisa da cximis 
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damateba garkveuli raodenobiT, aumjobesebs puris gulis struqturas da 

reologiur Tvisebebs. 

comis momzadeba `sqel~ afarze da `did sqel~ afarze. rogorc viciT, 

afruli meTodiT comis momzadebisa or safexuriania: afari-comi. afari 

arsebobs Txeli (30% fqvili), sqeli (50% fqvili) da didi sqeli (70% 

fqvili). 

`sqel~ da `did sqel~ afarze comis mosamzadeblad gamoiyeneba 

perioduli da uwyveti qmedebis agregatebi  

gatilinis sistemis perioduli qmedebis comsazeli agregati 

gamoiyeneba rogorc xorblis, aseve Wvavis puris dasamzadeblad. 

 

 

fqvili fqvili 

maril 

xsnari

wyali nalbobebi 

nax. 8. gatilinis bunkeruli comsazeli agregatis 

sqema (perioduli qmedebis) 

1,8 _ comsazelebi, 2 _ 9 _ bunkerebi, 3 _ dozatori,  

4,5 – Semrevebi, 6, 7 _ tumboebi. 

ganvixiloT uwyveti qmedebis comsazeli agregati, romelic muSaobs 

`sqel~ afraze. 
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nax. 9. uwyveti qmedebis bunkeruli comsazeli agregati 

  1 _ fqvilis dozatori, 2 _ madozirebeli sadguri safuarisa da wylisaTvis, 

  3 _ afris sazeli manqana, 4 _ Snek-tumbo, 5 _ mili, 6 _ seqciebiani bunkeri 

  afrisaTvis, 7 _ afris gamosaSvebi sarqveli, 8 _ Snek-tumbo, 9 _ mili, 

  10 _ comsazeli, 11 _ fqvilis dozatori, 12 _ madozirebeli sadguri  

  wylisaTvis, marilxsnarisaTvis da Saqris xsnarisaTvis, 13 _ Sneki comisaTvis,   

14 _ bunkeri comdamyofis Tavze, 15 _ comdamyofi. 

ganvixiloT uwyveti qmedebis comsazeli agregatis sqema. rabinoviCis 

sistemis gasafuebeli rofiT. 

 

 

wyali 

wyali 

safuari 
 marili 

nax. 10. comsazeli agregati afrisa da comis mosazelad (uwyveti qmedebis) 

1_comsazeli,  2_yru  kedeli (A da B nawilebs yofs), 5-9_sarevelebi,   
6 _ Snek-tumbo, 7 _ mili, 8 _ comsazeli, 10 _ maregulirebeli saWe 

A _ nawili _ afris gasafuebeli,  B _ nawili _ comis gasafuebeli 
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ganvixiloT perioduli qmedebis comsazeli agregati misagorebeli 

deJebiT, gamoiyeneba `sqeli~ da `didi sqeli~ afrisa da comis mosazelad. 

 

 

nax. 11. perioduli qmedebis comsazeli deJiT. 

1 _ deJi, 2 _ comsazeli manqana, 

3 _ Casamagrebeli mowyobiloba deJisaTvis. 

 

comis momzadeba Txevad afarze (fazaze) da Txevad marilian fazaze. 

Txevadi afrebi mzaddeba saerTo fqvilis 25-30% raodenobis, safuarisa 

da wylisagan, sineste 68-74%-ia. Txevadi mariliani afris momzadebisas 

afarSi emateba marilis nawilic, afris duRilis xangrZliobaa 3,5-4 sT.  

ganvixiloT Txevadi fazis momzadebis sqema. 
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nax. 12. Txevadi mariliani fazis mosamzadebeli 

aparaturuli sqema 

1,2,3 _ dozatorebi, 4 _ avtofqvilmzomi, 5 _ afris mosazeli 

manqana, 6 _ tumbo, 7 _ Sualeduri Cani axladmozelili afrisaTvis, 

8 _ maregulirebeli, 9 _ afris gasafuebeli Canebi, 10 _ Zabri 

miliT axali afris gadasayvanad Canis qveda nawilSi, 11 _ milyeli 

ZabriT-gafuebuli afris asaRebad _ saanalizod, 12 _ gasafuebeli 

afris Semkrebi Cani. 

 

ganvixiloT donCenkos sistemis uwyveti qmedebis, Txevad fazaze da 

Txevad marilian fazaze momuSave comsazeli agregati. 

 
nax. 13. comsazomeli agregatis sqema 

1 _ Txevadi naxevarfabrikatis Semkrebi, 2 _ CamCiani 

dozatori, 3 _ fqvilis misawodebeli xazi, 4 _ fqvilis 

maregulirebeli, 5 _ comsazeli manqana, 6 _ reduqtori, 

7 _ Snek-tumbo, 8 _ milgayvaniloba comisaTvis, 9 _ comdamyofi. 

wyali 

Txevadi 

safuari marilis 

xsnari 

3
1

4

8
5 9

2

7

6
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comis momzadeba Txevad damJangvel fazaze. aRniSnuli sqemiT comis 

momzadeba warmoebs sam stadiad: a) damJangveli fazis momzadeba, 

b)momzadebuli fazis Setana Txevad fazaSi, g) comis momzadeba. aRniSnul 

teqnologias mimarTaven ZiriTadad susti fqvilebis gamoyenebisas. 

 
nax. 14. Txevadi damJangveli fazis danadgaris sqema 

1 _ wylis Semrevi-dozatori, 2 _ soios fqvilis 

dozatori,  3 _ emulsiis  dozatori, 4 _ Snek- 

dozatori xorblis fqvilisaTvis, 5 _ swrafmavali 

Semrevi Txevadi damJangveli fazis mosamzadeblad, 

6 _ tumbo, 7 _ Txevadi damuSavebuli fazis Semkrebi, 

8 _ marTvis pulti 

a) damJangveli fazis mosamzadeblad gamoiyeneba axladdafqvili, 

cximgamoclili soios fqvili, mcenareuli zeTi da fosfotiduri preparati 

emulsiis saxiT. am fazaSi damJangvelis rols TamaSobs lipoqsigenaza. igi 

Jangavs zeTsa da fosfotiduri preparatis Semcvel ujer cximovan mJavebs, 

warmoiqmneba hidrozeJangebi. meore b) etapze, roca xdeba am Txevadi 

damJangveli fazis Sereva xorblis fqvilTan, warmoqmnili zeJangebi Jangaven 

fqvilis cilovan-proteinazul kompleqsis hidrosulfidur jgufebs, amis 

Semdeg Txevad damJangvel fazaze xdeba g) comis momzadeba. momzadebuli comis 

struqturul-meqanikuri Tvisebebi, puris air da forma mdgradobis unari 



 58 

umjobesdeba, fqvilis karotinoiduli pigmentebi uferuldeba da fqvili 

SesamCnevad ufro Ria feris xdeba. damJangveli faza mzaddeba Semdegi 

recepturiT: wyali 50-75% _ wylis mTliani raodenobidan, 0,3%- soios 

fqvili xorblis fqvilis saerTo raodenobidan, emulsia _ 10%-iani (90% 

wyali + 5% zeTi mcenareuli + 5% fosfotiduri koncentrati). emulsia 

ixarjeba 0,05%-is odenobiT fqvilis mTliani raodenobidan, xorblis 

fqvili 20-25%-is odenobiT fqvilis mTliani raodenobidan. Txevadi 

damJangveli faza mzaddeba erTi cvlis an ori cvlis maragiT. t-fazisa 30-

32°C-ia, tenianoba 70-80%-ia. 

comis momzadeba Txevad rZian fazaze. rZian fazaSi nawili wylisa 

Secvlilia naturaluri rZis SratiT. Sratis Semadgenloba aseTia: wyali 

95%, Saqari. laqtoza _ 4%, wyalSi xsnadi cilebi 0,2-0,4%, cximi 0,1-

0,2%, mineraluri marilebi 0,5%. es meTodi mizanSewonilia susti fqvilebis 

gamoyenebisas. am SemTxvevaSi damJangvelebad gamoiyeneba qimiuri damJangvelebi 

_ askorbinis mJava, kaliumis bromati, isini emateba 0,001-0,002%-is 

odenobiT fqvilis masasTan SedarebiT. 

rZiani faza mzaddeba komponentebis Semdegi SefardebiT: rZis Srati 

_ 50% an mTlianad wylis nacvlad, fqvili 20-30%. fazis duRilis 

temperaturaa 28°C, duRilis xangrZliobaa 2,5-3 sT. mza fazaze izileba 

comi, romlis gafuebis xangrZliobaa 20 wT. 

comis momzadeba gayinuli naxevarfabrikatebiT. ukanasknel wlebSi 

sazRvargareT da ruseTis respublikaSi didi gavrceleba hpova purproduqtebis 

cxobaSi gayinuli mza naxevarfabrikatebis gamoyenebam. am meTodis 

realizaciisaTvis comis momzadebis meTodika gansxvavebulia tradiciuli 

meTodebisagan. comis optimaluri reologiuri Tvisebebis SenarCunebis mizniT,  

comis momzadebis saboloo temperatura unda iyos 18-21°C. 
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gamoiyeneba civi wyali, comis duRilis xangrZlivoba dayofa gayinvamde 

grZeldeba ara umetes 40-45 wT. gayinva xorcieldeba (_35)-(_38)°C, rac 

aucilebelia, raTa comis namzadis centrSi iyos (_7)-(_10)°C, gayinvis 

xangrZlioba damokidebulia masaze, formaze, recepturaze da sxva faqtorebze. 

gayinuli naxevarfabrikatis Senaxva xorcieldeba (_18)-(_14)°C-ze 4-18 

kviris ganmavlobaSi, xolo 0-3°C-ze 10-12 sT; 18-20°C-ze 60-90 wT-Si xdeba 

misi gayinvis mdgomareobidan gamosvla; dayovneba xdeba 35-38°C-ze dayovnebis 

xangrZliobis 2,5-3-jer meti droiT – tradiciul meTodTan SedarebiT. 

gayinvis meTodis gamoyenebisas comis namzadisaTvis fqvilSi nedli webogvaras 

Semcveloba unda iyos 28-30%, xarisxiT unda ekuTvnodes I-jgufs, 

safuari unda iyos mdgradi, duRilis dabali temperaturiT. es aris Stami, 

gamoyvanili kultivirebis optimalur areSi, cximovani mJavebis maRali 

SemcvelobiT safuaris ujredSi, fosfolipidebisa da steroidebis maRali 

SemcvelobiT, mSrali nivTierebebisa da cilebis maRali SemcvelobiT. 

safuari gamoiyeneba momatebuli raodenobiT (4-8%). 

unda aRiniSnos, rom comis momzadebis nebismieri intensificirebuli 

meTodis gamoyenebisas, puri unda iyos ara marto damakmayofileblad 

gafuebuli, hqondes kargi forma, didi moculoba, Txelkedliani, wvrili, 

Tanabari forianoba, aramed gemoTi da aromatiT maRalfasovani da ar unda 

Camouvardebodes tradiciuli meTodebiT damzadebuls. 
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Tavi V 

Wvavisa da Wvav-xorblis comis 

momzadeba 

 

Wvavis fqvilis Taviseburebebidan gamomdinare Wvavis coms ar gaaCnia 

webogvara, moklebulia elastiurobasa da drekadobas, xasiaTdeba maRali 

siblantiT; cilebis mniSvnelovani raodenoba comSi usazRvrod ijirjveba, 

ganicdis peptizacias da gadadis blanti, koloiduri xsnaris mdgomareobaSi, 

saxamebeli advilad hidrolizdeba da kleisterizdeba. Wvavis fqvilSi 

yovelTvis aris α-amilaza, amitom misi comis mJavianoba unda iyos maRali 

(10-12°H); Wvavis comSi maRali hidrataciuli unaris mqone pentozanebi 

warmoqmnian Txevad, blant fazas, am fazaSi imyofebian uxsnadi cilis 

suspenzirebuli nawilakebi, xsnadi cilebi, amitom Wvavis comi xasiaTdeba 

mcire WimvadobiTa da elastiurobiT, maRali raodenobiT wylis STanTqmis 

unariT. 

Wvavis purisaTvis comis momzadeba xdeba `xaSze~ (momwifebuli comi). 

xaSi SeiZleba iyos `sqeli~, sinestiT ≈ 50%, `naklebad sqeli~, sinestiT ≈ 

60% da Txeli, sinestiT 70-80%. xaSi Seicavs didi raodenobiT rZemJava-

baqteriebs da safuars. rZemJava baqteriebi uzrunvelyofen mJavianobis 

gazrdas, aromatuli nivTierebebis dagrovebas. comis mosamzadeblad sqeli 

xaSis gamoyvana xdeba oTx stadiad: (cxr. 5) 

comis momzadebis uwyveti reJimisas uwyvetad xdeba sawarmoo xaSis 

momzadeba, nawilis arTmeva xdeba ganaxlebisaTvis, xolo danarCeni 

gamoiyeneba comis mosamzadeblad. 

comis momzadebis perioduli reJimisas deJebSi moTavsebul sawarmoo 

xaSs yofen 3-4 nawilad, 1/3 an 1/4 nawili gamoiyeneba axali ulufa xaSis 

mosamzadeblad, xolo danarCeni comis mosazelad.          
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                                                 cxrili 5 

 

xaSi 
receptura da reJimi 

safuariani Sualeduri ZiriTadi sawarmoo 

sawarmoo xaSi wina 

momzadebidan 

safuariani xaSi 

Sualeduri xaSi 

ZiriTadi xaSi 

fqvili 

wyali 

dawnexili safuari 

sawy. temp. °C 

duRilis xangrZlioba, 

sT 

saboloo mJavianoba, °H 

 

1,0 

_ 

_ 

_ 

2,8 

2,6 

0,1 

25-26 

 

3,5-4,5 

9-1 

 

_ 

6,5 

_ 

_ 

6,5 

5,0 

_ 

26-27 

 

4_4,5 

11-13 

 

_ 

_ 

18,0 

_ 

22,2 

15,8 

_ 

27-28 

 

4-4,5 

13-15 

 

_ 

_ 

_ 

56,0 

68 

45,5-46 

_ 

28-30 

 

3,5-4 

13-16 

 

`sqeli xaSis~ gamoyenebiT comis  momzadebis receptura Wvavis 

purisaTvis aseTia: (cxr. 6) 

                                                 cxrili 6 

receptura da reJimi 
sawarmoo 

xaSi 
comi 

sawarmoo sqeli xaSi, kg 

  fqvili, kg 

  wyali, kg 

  marili, kg 

sawyisi temperatura °C 

duRilis xangrZlioba, sT 

saboloo mJavianoba, °H 

15 

18 

13 

_ 

28-29 

3,5-4,0 

13-16 

46 

74 

angariSiT 

1,5 

30-31 

1,5-1,75 

10-12 
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naklebad sqeli xaSis momzadeba Wvavis comisaTvis xdeba sami 

stadiiT: safuariani xaSi _ naxevrad xaSi mesame _ xaSi. 

sqeli xaSis gamoyvanis receptura 100 kg fqvilze gadaangariSebiT 

aseTia: (cxr.7) 

                                              cxrili 7 

gasamravlebeli xaSis cikli 

receptura da reJimi 
 safuariani 

naxevrad-

xaSi 
xaSi 

sawarmoo xaSi wina momzadebidan,

kg 

  safuariani xaSi, kg 

  naxevradxaSi, kg 

  fqvili, kg 

  wyali, kg 

dawnexili safuari, kg 

sawyisi temperatura °C 

duRilis xangrZlioba, sT 

saboloo mJavianoba, °H 

 

2,0 

_ 

_ 

7,0 

6,0 

0,15 

27-28 

4-4,5 

10 

 

_ 

15,0 

_ 

20,0 

15,0 

_ 

27-28 

3,5-4 

10-11 

 

_ 

_ 

50 

72,0 

54,0 

_ 

28-29 

3,0-3,5 

11-12 

sawarmoo ciklSi saboloo xaSis 2/3 gamoiyeneba comis mosamzadeblad, 

xolo 1/3-xaSis gasaaxleblad. 

`naklebad sqeli xaSis~ gamoyenebiT comis momzadebis receptura 

aseTia: (cxr. 8).  

mTel rig warmoebebSi Wvavis purisaTvis comi mzaddeba specialur 

milgayvanilobaSi ufro transportirebad, denad Txevad xaSze. 

Txevadi xaSis mosamzadeblad iyeneben safuarisa da rZemJava 

baqteriebis garkveul Stamebs. safuarisa da rZemJava baqteriebis 

Tanafardoba unda iyos 1:60. xaSis temperaturaa 30-32°C. temperaturis 

gazrda gamoiwvevs rZemJava baqteriebis gamravlebas da mJavianobis gazrdas, 

magram,  sapirispirod, gamoiwvevs safuaris gamravlebis procesis CaxSobas. 
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                                               cxrili 8 

receptura da reJimi 
sawarmoo 

xaSi 
comi 

sawarmoo xaSi, kg 

  fqvili, kg 

  wyali, kg 

  marili, kg 

sawyisi temperatura °C 

duRilis xangrZlioba, sT 

saboloo mJavianoba, °H 

20,0 

32,0 

24,0 

_ 

28-29 

3-3,5 

11-12 

76,0 

56,0 

angariSiT 

1,5 

28-30 

0,8-1,2 

9-12 

 

xaSis sakvebia fqvilisa da wylis narevi an naxarSi. xaSis xarisxis 

gamaumjobesebelia rZis Srati, puris nalbobi, amilorizini (0,006%). 

amilorizini zrdis Saqrebis raodenobas da aminomJavebis raodenobas, 

aumjobesebs xaSis amwev Zalas. rZis Srati Seicavs wyalSi xsnad cilebs, 

mineralur nivTierebebs, romelic SeiTviseba safuaris mier. puris nalbobi 

Seicavs saxamebels, romelic swrafad Saqrdeba. Tu xaSis amwevi Zala 

gauaresda, saWiroa temperaturis daweva, ganzaveba civi wyliT, dabali 

mJavianobis SemTxvevaSi unda gavzardoT temperatura da SevamciroT 

sineste. Txevad xaSze comi mzaddeba or fazad: xaSi - comi an sam fazad: 

xaSi _ afari _ comi. comis duRilis xangrZlivobaa 2-3 sT. 

unda aRiniSnos, rom rigi kvleviTi institutebis erToblivi 

muSaobiT miRebulia mSrali laqtobaqtrinis preparati, romelic 

miRebulia rZemJava baqteriebis leningradis Stamebis gamoSrobiT, igi 

gamoiyeneba sxvadasxva tipis xaSis dasamzadeblad, gamocemis forma abebia, 

inaxeba ≈ 12 Tve 4-8°C-ze. 

ganvixiloT uwyveti qmedebebis comsazeli agregati И8-ХАГ-6, 

romelic gamoiyeneba Wvavis comis mosamzadeblad. 
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nax. 15 Wvavis comis momzadebis sqema uwyveti comsazeli  

agregatis, gamoyenebiT 

1 _ madozirebeli sadguri, 2 _ fqvilis dozatori,  

3 _ comsazeli manqanebi, 4 _ Sneki, 5 _ xaSis dasayovnebeli 

bunkeri, 6 _ comdamyofi 
  

comis momzadeba xaSsa da naxarSze. Wvavis puris zogierTi 

asortimentisaTvis gaTvaliswinebulia comis momzadebisas xaSisa da 

naxarSis erTdrouli gamoyeneba (mag. borodinos puri, moskovuri puri). 

recepturaSi Sedis agreTve wiTeli alao, aromatizatorebi. comi mzaddeba 

sqemiT: naxarSi → comi ← xaSi. xaSs gaaCnia sqeli konsistencia. naxarSis 

mosamzadeblad iReben alaos, 90-95% fqvils da uwyveti moreviT umateben 

95-98°C-ian wyals. naxarSis Tavdapirveli temperaturaa 63-65°C. es 

temperatura optimaluria saxameblis kleisterizaciisaTvis da 

amilolituri fermentebis moqmedebisaTvis. cxeli wyali ramdenadme 

amcirebs amilazas moqmedebas, amitom rekomendirebulia ganzavebul naxarSs 

daematos danarCeni 5-10% fqvili, rac aCqarebs masis daSaqrebis process, 

ramdenadac damatebul fqvilSi aris ufro aqtiuri fermentebi (vidre 

moxarSulSi). daSaqrebis procesi mimdinareobs 1,5-2,5 sT. am droSi α da 

β amilazebis moqmedebiT kleisterizebuli saxamebeli gadadis maltozaSi, 

romlis Semcvelobac naxarSSi aRwevs 30-35%-s. es naxarSi aumjobesebs 

puris gemosa da aromats; naxarSis temperatura comSi damatebisas 30-

35°C-ia. deJSi aTavseben ulufa naxarSs, xaSs, umateben marilis xsnars, 

4

fqvili fqvili 

5
1

1
2 2

6

43
3 4
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sxva danarCen nedleuls da fqvils recepturisa da instruqciis 

Sesabamisad. comi gafuebis xangrZlivobaa 1,5 sT, comis sawyisi 

temperaturaa 29-30°C. 

comis momzadeba Wvav-xorblis fqvilisagan. zogierTi comis 

mosamzadeblad (mag. ukrainuli purisaTvis, sufris purisaTvis) saWiroa 

orive saxis fqvilis gamoyeneba sxvadasxva woniTi TanafardobiT. aseTi 

puris comi SeiZleba momzaddes rogorc Txevad, aseve sqel xaSze. xaSis 

mosamzadeblad iyeneben Wvavis fqvils, xolo comisaTvis _ xorblis fqvils. 

sqel da Txel xaSze comis momzadebas aqvs Tavisi dadebiTi da 

uaryofiTi maCveneblebi. sqel xaSze momzadebisas xaSi Seicavs meti 

raodenobiT mJava warmomqmnel baqteriebs da mJavebs. amis gamo mJavebi 

aumjobeseben Wvavis comis struqturas da amuxruWeben saxameblis 

deqstrinizacias, advilia puris miReba mSrali, elastiuri guliT, magram 

sqel xaSze teqnologiuri procesis warmarTva ufro rTulia, Znelia 

sqeli xaSis dakonserveba Sesvenebebis dros, ufro rTuli aparaturaa 

saWiro, vidre Txevadi xaSis gamoyenebisas. 
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                        Tavi VI 

gansakuTrebuli SemTxvevebi comis momzadebisas 

 

warmoebaSi xSirad gvxvdeba iseTi SemTxvevebi, roca saWiroa 

defeqturi puris ukan dabruneba. dabrunebuli narCenebi gamoiyeneba puris 

nalbobad, puris fxvnilis an orcxobilas fqvilis dasamzadeblad. 

puris nalbobi _ es erTgvarovani masaa, romelic miiReba 

dasvelebuli da gaxexili purisagan, sineste misi ≈ 75-80%-ia. aq erT 

wil purze aiReba ori wili wyali, Sereva xdeba specialur manqanaSi, amis 

Semdeg xdeba sacerSi gatareba. rbilobi advilad mJavdeba, amitom mas 

iyeneben erT cvlaSi. igi emateba Txevad xaSs, Seicavs wyalSi xsnad 

nivTierebebs, mJavebs, misi gamoyeneba aumjobesebs Wvavis fqvilisagan 

damzadebuli nawarmis xarisxs. 

puris fxvnili _ es aris wvrilad dafqvili nawarmi, misi 

dasvelebis gareSe. 

orcxobilis fqvili miiReba gamxmari puris dafqviT, gamoyenebis win 

igi unda gaicras. igi emateba afars, raTa moaswros fxvnilis nawilakebma 

gajirjveba da ar gamoCndes nawarmis gulSi. 

rogorc viciT, defeqturi fqvilisagan, rogoric aris ku-baRlinjoTi 

daavadebuli fqvili, izileba comi, romelic Znelad eqvemdebareba dayofas, 

advilad-ganTxevadebas. aseT SemTxvevaSi xdeba susti fqvilisa da Zlieris 

Sereva; amasTanave Zlieri fqvili gamoiyeneba afrisaTvis, xolo susti _ 

comisaTvis. teqnologiurma reJimma unda daamuxruWos proteolituri 

fermentebis moqmedeba da gaaumjobesos webogvaras fizikuri Tvisebebi, 

amitom afris sineste unda daeces 2-3%-iT, xolo comisa 1%-iT, 

naxevarfabrikatebis temperatura unda Semcirdes 2-3°C-iT, safuaris 

raodenoba unda gaizardos 50%-iT, naxevarfabrikatis simJave unda 



 67 

gaizardos 1-2°H-iT; afarSi rekomendirebulia marilis damateba, misi 

xarji izrdeba 1,8-2%-iT. coms umateben KBrO3-is xsnars 0,001-0,004%-is 

odenobiT comSi fqvilis masasTan SedarebiT. 

gadazrdili marcvliT damzadebuli fqvili gamoirCeva amilolituri 

da proteolituri fermentebis maRali aqtiobiT, wyalSi xsnadi 

nivTierebebis didi raodenobiT, gadamuSavebis procesSi feris SecvliT, 

gamuqebiT. fermentebis aqtiobis Semcirebis mizniT, aseT fqvils ureven 

dabali avtolituri aqtiobis fqvilTan, adideben comis mJavianobas, 

amcireben comis gafuebis xangrZliobas, zrdian safuaris xarjs. 

moyinuli marcvlis fqvili xasiaTdeba amilolituri fermentebis 

maRali aqtiobiT. afarSi fqvilis raodenobas zrdian 60-70%-mde, zrdian 

afris sinestesa da mJavianobas, axangrZliveben comis gafuebis dros, 

rekomendirebulia afarSi emulgatorebis damateba, romelic uzrunvelyofs 

webogvaras elastiurobas da Wimvadobas. 

maRal temperaturaze dafqvili xorblis marcvalis fqvili gamoirCeva 

fermentebis dabali aqtiobiT; aseT SemTxvevaSi unda miRebul iqnas zomebi, 

raTa gaZlierdes saxameblis daSqarebis procesi, cilebis gajirjvebis procesi. 

unda moxdes Sereva maRali avtolituri aqtiobis fqvilTan. rekomendirebulia 

afarSi Ria feris alaos damateba 0,5-0,7%-mde fqvilis masasTan 

SedarebiT, an amilorizinis (0,015%) damateba, sasargebloa agreTve afarSi 

Txevadi safuarisa da xaSis damateba, unda gaizardos fqvilis raodenoba 

afarSi, unda gaizardos sineste, daematos emulgatorebi. 

xSirad gvxvdeba I/x an II/x xorblis fqvili gamuqebis maRali 

aqtiobiT. aseTi fqvili xasiaTdeba ferment-polifenoloqsidazas aqtiobiT. 

rekomendirebulia comis mJavianobis gazrda, rac amuxruWebs am 

fermentebis moqmedebas, amave mizniT SeiZleba safuvris xarjis gazrda, 

gamaumjobeseblebis _ KBrO3-is an emulgatorebis gamoyeneba. 



 68 

                           Tavi VII 

comis dayofa, dagundaveba, formireba, winaswari 

da saboloo dayovneba 
 

comis dayofa naWrebad. gafuebuli comi gadadis comdamyofis ZabrSi. 

igi itevs comis 30-40 wT-is marags. aq xdeba winaswari dayovneba comisa, 

rac iTvaliswinebs webogvaras struqturis aRdgenas; es aumjobesebs 

nawarmis forianobas da moculobas. comis dasayofad gamoiyeneba sxvadasxva 

tipis comdamyofebi; `Кузбасс~, ХДФМ, А2-ХТН da sxva. saSualod comis 

masa unda iyos gacivebuli nawarmis masaze 10-12%-iT meti (viTvaliswinebT 

cxobisa da Srobis danakargs). 

 

nax. 16. comdamyofebi 

a _ comdamyofi А2-ХТН. 1 _ comis sakani, 2 _ mbrunavi 
frTa comis SesakumSad, 3 _sarqveli, 4 _ gamyofi Tavi, 

5 _ comis gadmomgdebi, 6 _ dana, b _ comdamyofi `kuzbasi~. 

1 _ mimRebi Zabri, 2 _ Sneki, 3 _ damyofi Tavi, 4 _ mcuravi 

dguSi, 5 - transportiori, 6 _ maregulirebeli. 

 

TiToeuli comsazeli aRWurvilia maregulirebeli sistemiT, rac 

saSualebas gvaZlevs miviRoT comis sasurveli wona. 

comis gundebis damrgvaleba. comis naWrebis dasamrgvaleblad 

gamoiyeneba specialuri manqanebi. comis naWrebis damrgvaleba aumjobesebs 

mis formas, zedapiris mdgomareobas. 

1
3 2

4
1

3

6

5

a 

2 4
6 5

b 
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nax. 17. comis damgundavebeli XTO 
1 _ moZravi konusuri Wiqa, 2 _ spiraluri transportiori, 

3 _ CasatvirTi sarqveli, 4 _ transportiori. 

 

comis namzadis formireba. formirebis meTodi damokidebulia 

nawarmis saxeze. formis purisaTvis comis formireba xdeba metalur 

formebSi (garkveuli zomis da konfiguraciis), sxva nawarmi formirdeba 

specialur comis gasabrtelebel danadgarebze da miecema garkveuli, am 

nawarmisaTvis damaxasiaTebeli forma. 

comis saboloo dayovneba. comis saboloo dayovneba xdeba cxobamde, 

dayofis, damrgvalebisa da formirebis Semdeg. am stadiebze comis 

forovani struqtura irRveva da TiTqmis mTlianad ikargeba CO2. comis 

dayovnebisas nawarmi intensiurad izrdeba moculobaSi, zedapiri xdeba 

swori da elastiuri, rac uzrunvelyofs mis karg forianobas. dayovneba 

mimdinareobs 35-40°C-ze 75-85% fardobiTi tenianobis pirobebSi. aseTi 
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tenianobis pirobebSi comis zedapiri advilad iWimeba CO2-is moqmedebiT _ 

naxeTqebis gareSe. optimaluri pirobebis SesanarCuneblad damayovnebel 

karadas miewodeba wylis orTqli dabali wneviT. dayovnebis xangrZlioba 

damokidebulia sxvadasxva faqtorebze, konkretulad ki fqvilis purcxobis 

unarze, safuaris raodenobasa da xarisxze, nawarmis formaze, fqvilis 

xarisxze da saxeobaze, nawarmis recepturaze, comis temperaturaze da 

tenianobaze, puris gamaumjobeseblebze, paeris temperaturaze da sxva. 

dasayovnebel karadaSi 45°C-ze maRali temperatura uaryofiTad moqmedebs 

safuarze; 85%-ze maRali fardobiTi tenianoba iwvevs comis dawebebas 

formebze. dasayovnebeli karadis warmadoba unda Seesabamedobes sacxobi 

Rumelis warmadobas. 

 

nax. 18. xorblis fqvilisagan damzadebuli batonebis 

warmoebis meqanizirebuli xazis comdamyofi nawili 

1 _ comdamyofi manqana, 2 _ comis dasamrgvalebeli,  

3 _ comis dasaformebeli manqana, 4 _ comis dasayovnebeli  

konveieri, 5 _ naWdevebis CasaWreli danadgari, 6 _ Cixuri  

tipis Rumeli. 
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                        Tavi VIII 

                        c x o b a 

puris nawarmis gamocxoba xdeba sacxob sakanSi 200-280°C. 1 kg 

puris gamocxobas sWirdeba ≈ 290-540 kj (70-130 kkal) siTbo, es siTbo 

ZiriTadad ixarjeba comidan nestis aorTqlebaze da mis gasacxeleblad 

nawarmis centrSi 96-97°C-mde. 

comi Tbeba TandaTanobiT, yvela procesi, romelsac adgili aqvs 

cxobisas, iwyeba zedapiridan da mimdinareobs ara erTdroulad mis masaSi, 

aramed fenebad, Tavidan gare fenebSi, Semdeg ki gadainacvlebs TandaTan 

centrisaken. 

qerqis warmoqmna. puris mkvrivi qerqis warmoqmna xdeba comis 

zedapiris gare Sris gauwyloebis Sedegad. comis mkvrivi qerqi wyvets puris 

moculobis zrdas, amitom qerqi unda warmoiqmnas ara uceb, aramed 

TandaTanobiT, 6-8 wT-is Semdeg cxobis dawyebidan, roca comis moculoba 

maqsimums miaRwevs. sacxobi saknis pirvel zonaSi awvdian wylis orTqls, 

romlis kondensacia nawarmis zedapirze amuxruWebs gare fenis gauwyloebas 

da qerqis warmoqmnas. ramodenime wT-is Semdeg zeda fena, gacxelebuli 

100°C-mde, iwyebs nestis dakargvas da 110-112°C-ze gardaiqmneba Txel 

fenad, romelic SemdgomSi TandaTan sqeldeba qerqis gauwyloebis Sedegad. 

nestis nawili (50%) orTqldeba garemomcvel garemoSi, xolo nawili 

gadainacvlebs comis gulisaken, ramdenadac nesti gaTbobisas (sxvadasxva 

nawarmisaTvis) yovelTvis gadadis ufro cxeli nawilidan (qerqidan) ufro 

naklebad gamTbari nawilisaken (gulisaken), amitom gulis sineste am 

gadanacvlebisas izrdeba 1,5-2,5%-iT; qerqis sineste cxobis dasasrulisaTvis 

Seadgens mxolod 5-7%-s, anu qerqi faqtiurad gauwyloebulia. qerqis 

temperatura cxobis dasasruls ≈ 160-180°C-ia, amaze maRal temperaturas 
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qerqi ver aRwevs, ramdenadac gadacemuli siTbo ixarjeba puris gundSi 

nestis aorTqlebaze da miRebuli orTqlis gaTbobaze;  

procesebi, romlebic mimdinareobs gare SreSi da qerqSi, mdgomareobs 

saxameblis kleisterizaciasa da deqstrinizaciaSi, cilebis denaturaciaSi, 

aromatuli da muqad SeRebili nivTierebebis warmoqmnasa da orTqlis 

gaqrobaSi cxobis pirvel etapze orTqlis kondensaciis Sedegad saxamebeli 

comis zedapirze ganicdis kleisterizacias, nawilobriv gadadis xsnadi 

saxameblis mdgomareobaSi da deqstrinebSi, es Txevadi masa avsebs zedapiris 

forebs, avsebs qerqis uswormasworo zedapirs da gauwyloebis Sedegad 

aniWebs mas sikriales. cilebis denaturacia nawarmis zedapirze mimdinareobs 

70-90°C-ze, igi uzrunvelyofs mkvrivi, araelastiuri qerqis warmoqmnas. 

qerqis gamuqeba Ria-yavisfrad an yavisfrad aisxneba Saqrebis karamelizaciiT, 

romlis drosac warmoiqmneba yavisferi produqtebi (karameli), aminomJavebsa 

da Saqrebs Soris reaqciiT grovdeba aromatuli da muqad SeRebili 

melanoidebi. qerqis Seferiloba damokidebulia comSi aminomJavebisa da 

Saqrebis raodenobaze, cxobis xangrZliobaze da sacxobi saknis temperaturaze. 

qerqis normaluri SeferilobisaTvis saWiroa comSi (cxobis momentSi) 

iyos ara nakleb 2-3% Saqari (fqvilis masasTan SedarebiT). aromatuli 

nivTierebebi (ZiriTadad aldehidebi) qerqidan gadainacvleben gulisaken, 

rac aumjobesebs nawarmis gemovnebiT xarisxs. qerqis xvedriTi masa 

(nawarmis masasTan SedarebiT) Seadgens 20-40%-s. rac naklebia nawarmis 

masa, miT metia qerqis masuri wili purSi. 

gulis warmoqmna. cxobis procesSi comis nawarmSi ixSoba maduRara 

mikroflora, icvleba fermentebis aqtioba, warmoebs saxameblis 

kleisterizacia da cilebis denaturacia, icvleba sineste, icvleba comisa 

da puris Siga fenebis temperatura; safuarisa da baqteriebis 

sicocxlisunarianoba cxobis pirvel etapze izrdeba, ris gamoc aqtiurad 
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mimdinareobs spirtuli da rZemJauri duRili. 55-60°C-ze kvdeba safuari 

da araTermofiluri rZemJava baqteriebi, xolo 80°C-ze kvdebian Termofiluri 

baqteriebic. cxobis dasawyisSi izrdeba spirtis, CO2-is da mJavebis 

raodenoba, es dadebiTad moqmedebs puris xarisxze.  

Wvavis comSi, romelsac aqvs maRali mJavianoba, α-amilaza iSleba 

70°C-ze, xolo xorblis comSi 80°C-ze. Tu comi Seicavs didi 

raodenobiT α-amilazas, maSin igi saxameblis mniSvnelovan raodenobas 

gadaiyvans deqstrinebSi, rac uaryofiTad moqmedebs puris gulze. comisa 

da puris proteolituri fermentebi inaqtiurdebian 85°C-ze. 

unda aRiniSnos, rom ZiriTadi procesi, romelic coms gadaiyvans 

puris mdgomareobaSi, aris saxameblisa da cilovani nivTierebebis 

mdgomareobis erTdrouli cvlileba. saxameblis marcvlebi 55-60°C 

temperaturidan ganicdian kleisterizacias, marcvlebSi iqmneba napralebi, 

romelSic SeaRwevs sineste, ris gamoc misi moculoba izrdeba. 

kleisterizaciisas saxamebeli STanTqavs rogorc Tavisufal wyals, aseve 

cilebis denaturaciiT warmoqmnil wyals, saxameblis kleisterizacia 

mimdinareobs wylis naklebobis pirobebSi, Tavisufali wyali comSi ukve 

aRar rCeba, amitom puris guli xdeba mSrali da Sexebisas arawebvadi. 

gulis sineste cxeli purisaTvis izrdeba comis sinestesTan 

SedarebiT 1,5-2,5%-iT. es gamowveulia im sinestis xarjze, romelic 

gadaecema puris guls gare fenebidan. nestis ukmarisobis gamo saxameblis 

kleisterizacia mimdinareoba nela da mTavrdeba mxolod comis 

centraluri fenis gaTbobiT 96-98°C-mde. centris temperatura amaze 

zeviT veRar aRwevs, radganac comis guli Seicavs didi raodenobiT nests 

da gadacemuli siTbo ixarjeba mis aorTqlebaze da ara masis gaTbobaze. 

Wvavis comis cxobisas mimdinareobs ara marto kleisterizacia, 

aramed, saxameblis garkveuli raodenobis mJauri hidrolizic, rac zrdis 
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deqstrinebisa da Saqrebis raodenobas comsa da purSi. saxameblis zomieri 

hidrolizi aumjobesebs puris xarisxs. 

 cilis mdgomareobis cvalebadoba iwyeba 50-70°C-ze da mTavrdeba 

≈90°C-ze. cxobis procesSi cilovani nivTierebebi ganicdian Tbur 

denaturacias, ris gamoc isini mkvrivdebian da gamoyofen wyals, romelsac 

comi STanTqavs. gamkvrivebuli cilebi amagreben gulis forovan 

struqturas da nawarmis formas, warmoiqmneba cilovani karkasi, romelSic 

Camjdaria saxameblis gajirjvebuli marcvlebi. Tburi denaturaciis 

Sedegad wydeba nawarmis moculobasi zrda. 

nawarmis moculobaSi zrda. gamomcxvari nawarmis moculoba 10-30%-iT 

metia vidre comisa RumelSi moTavsebis win. moculobis zrda mimdinareobs 

cxobis pirvelsave wuTebSi spirtuli duRilis xarjze _ 79°C-ze, roca 

spirti gadadis airad mdgomareobaSi, agreTve comSi airebisa da orTqlis 

Tburi gafarToebis xarjze. sakmarisad maRali temperatura qvedisa _ 

Rumelis pirvel zonaSi (200°C)M iwvevs orTqlisa da airebis intensiur 

warmoqmnas comis qveda fenaSi, romelic swrafad miiwevs zeviTken. es 

adidebs nawarmis moculobas.  

mza nawarmis ZiriTadi maCvenebelia temperatura (gulis centrSi 

cxobis dasasruls temperatura unda iyos 95-97°C) da organoleptikuri 

maCveneblebi _ qerqis feri,Upuris moculoba, puris gulis mdgomareoba. 

cxobis danakargi. cxobis danakargi aris sxvaoba comis masasa 

da cxel purs Soris. igi gamoisaxeba %-iT. am danakargis mizezia nestis 

aorTqleba, nawilobriv spirtis, aqroladi mJavebis da CO2-is dakargva. 

cxobis danakargi yvelaze didi danakargia puris warmoebaSi. misi 

mniSvneloba comis masasTan SedarebiT 6-12%-ia da damokidebulia comis 

nawarmis formasa da masaze, agreTve cxobis meTodze, rac naklebia 

nawarmis masa, miT metia cxobis danakargi, radganac cxobis danakargi 
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ZiriTadad qerqis warmoqmniT aris ganpirobebuli da qerqis %-uli 

Semadgenloba ki wvrilfunTuSeulisaTvis metia, vidre msxvilisaTvis. formis 

purisaTvis cxobis danakargi naklebia, radganac isini kargaven sinestes 

zeda qerqis xarjze. rac metad inameba nawarmi cxobisas, miT gvian 

warmoiqmneba qerqi da miT ufro naklebi iqneba cxobis danakargi. 

cxobis reJimi. cxobis reJimis qveS igulisxmeba cxobis dro, 

temperatura da tenianoba. 

datenianebis zonaSi unda iyos ≈ 80% fardobiTi tenianoba da 160°C 

temperatura. amaze maRali temperatura SeaCerebs orTqlis kondensacias. 

orTqlis kondensacia aCqarebs comis gacxelebas, adidebs nawarmis 

moculobas, aumjobesebs gemos, aromats, zedapiris mdgomareobas. 1-tona 

funTuSeulis cxobaze orTqlis Teoriuli xarji ≈ 40 kg-ia, xolo 

praqtikuli 200-300 kg. datenianebis zonaSi puri unda imyofebodes 2-5 

wT; nawarmi matulobs moculobaSi, Tbeba 35-40°C-mde centrSi da 70-

80°C-mde zedapirze. 

maRali temperaturis zonaSi (270-280°C) sacxobi saknis are ar 

teniandeba. aq moxvedrili comi Tavidanve intensiurad izrdeba 

moculobaSi, rac gamowveulia spirtis orTqladqcevisa da airebis da 

orTqlis Tburi gafarToebiT, yalibdeba qerqi; qerqis temperatura aRwevs 

100-110°C, xolo gulis centrSi 50-60°C. am etapze ixarjeba cxobis 

mTliani drois 15-22%. 

dabali temperaturis zonaSi (180°-220°C) xdeba ZiriTadad cxoba. aq 

grZeldeba da mTavrdeba qerqis Camoyalibeba. saknis temperaturisagan 

damoukideblad qerqis temperatura ar aRwevs 160-180°C-ze maRla. 

ganvixiloT sacxobi saknis temperaturuli reJimis grafiki: 
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nax. 19. temperaturuli reJimis grafiki sacxob sakanSi 

dro, wT 

 

ganvixiloT gamWoli tipis sacxobi Rumelis sqema. datenianebis zona 

gamotanilia sacxobi saknis gareT. cxobis xangrZlioba regulirdeba 

konveiris siCqariT. 

 
nax. 20. Rumelis sqema 

1 _ Rumelis CasatvirTi nawili, 2 _ Rumelis lilvi, 

3 _ lenturi badiseburi qvedi, 4 _ nawarmis hidroTer- 

muli damuSavebis sakani, 5 _ milebi orTqlis mosawo- 

deblad, 6 _ sacxobi sakani 

 

Wvavis formis puri cxveba dautenianebel sacxob sakanSi. formis 

puris coms aqvs maRali tenianoba, nawarmi moculobaSi imatebs 

umniSvnelod, specialuri datenianeba coms ar sWirdeba. sacxobi saknis are 

teniandeba comidan aorTqlebuli wyliT. pirvel zonaSi Wvavis purisaTvis 
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temperatura 260-280°C-ia, xolo meore zonaSi 200-190°C. Wvavis formis 

purisaTvis (1 kg) cxobis xangrZlioba 60-61 wT-ia, xolo Wvav-xorblis 

purisaTvis 57-58 wT. Rumelidan gamosvlisas puri unda dainamos wylis 

wveTebiT, es aumjibesebs misi zedapiris mdgomareobas, amcirebs cxobisa da 

Srobis danakargs. 

zogierTi Ziris purisaTvis (rigis puri, minskis puri, ukrainuli 

puri) Wvavis fqvilisagan mizanSewonilia gamoyenebul iqnas comis namzadis 

winaswari `Sebrawva~, rac xdeba sacxob sakanSi 320-350°C-ze, 4-5 wT-is 

ganmavlobaSi, amis Semdeg xdeba maTi danamva da garkveuli dayovnebis Semdeg 

cxoba 230°C-ze. aseTi meTodiT gamomcxvar purs aqvs specifiuri suni da 

aromati, gaumjobesebuli forma. aseTi saxis nawarmisaTvis mizanSewonilia 

gamoyenebul iqnas gamWoli tipis Rumelebi specialuri dasabrawi saknebiT. 

ganvixiloT puris warmoebis teqnologiuri sqemebi (nax. 21, 22, 23). 
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                                            Tavi IX 

puris nawarmis Sroba da xmoba 

 

puris nawarmis Sroba. mza nawarmi garkveuli drois ganmavlobaSi 

imyofeba sawarmos pursacavSi, Semdeg ki igzavneba eqspediciaSi. pursacavSi 

xdeba puris gamoSroba. Srobis danakargi aris wonaTa sxvaoba cxel da civ 

purs Soris, gamosaxuli %-Si, warmoebaSi misi mniSvneloba ≈ 3-4%-ia, 

cxeli puris masasTan SedarebiT. Sroba gamowveulia imiT, rom Senaxvisas 

puris nawarmidan teni puris gulidan gadaadgildeba qerqisaken da misi 

zedapiridan orTqldeba. tenis gadaadgileba aixsneba qerqisa da gulis 

temperaturuli sxvaobiT da tenis sxvadasxva koncentraciiT qerqsa da 

gulSi. qerqi ufro male civdeba, vidre guli, amitom 2-3 sT-is Semdeg 

gulis temperatura isev maRali iqneba qerqis temperaturaze, rac iwvevs 

intensiur Tbur gadaadgilebas gulidan qerqisaken. rac ufro dabalia 

paeris tenianoba pursacavSi da rac metia haeris temperatura pursacavSi 

miT ufro intensiurad mimdinareobs Sroba. 

puris nawarmis xmoba. cxobidan 8-10 sT-is Semdeg puri iwyebs xmobas. 

misi guli am dros kargavs elastiurobas, xdeba fxvieri, qveiTdeba aromati 

da gemo, msxvrevadi qerqi gadadis rbil, elastiur mdgomareobaSi. 

yovelive es ZiriTadad gamowveulia saxameblis struqturis cvlilebiT. 

kleisterizebuli saxamebeli Senaxvisas droTa ganmavlobaSi gamoyofs cxobis 

procesSi STanTqmul tens da gadadis fqvilis saxameblisaTvis damaxasiaTebel 

mdgomareobaSi. saxameblis marcvlebi am dros mWidrovdeba da moculobaSi 

iklebs. gamoyofili teni saxameblidan STainTqmeba cilebiT, nawili ki 

orTqldeba. puris nawarmis xmobaze gavlenas axdens fqvilis xarisxi, 

receptura da nawarmis damzadebis teqnologia. sxvadasxva fqvilis 

saxameblis kleisterizacia da daZveleba mimdinareobs araTanabrad. Wvavis 
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fqvilis saxamebeli advilad kleisterizdeba. masSi bevria wyalSi xsnadi 

nivTierebebi da metia organuli mJavebis raodenoba, es amuxruWebs nawarmis 

xmobas. afrisa da comis intensiuri mozela anelebs xmobis process. 

praqtikulad dadgenilia, rom SesamCnevad amcirebs xmobis process 

gamaumjobeseblebis gamoyeneba, agreTve afrisa da comis mozelisas fqvilis 

naxarSis, Txevadi safuaris gamoyeneba, cxobis drois gazrda, rogorc Wvavis, 

aseve xorblis comSi. puri didi xniT inarCunebs siaxles, Tu mas 

Seinaxaven SefuTul mdgomareobaSi maRal temperaturaze da maRali 

tenianobis garemoSi. dadgenilia, rom 7-20°C-ze Senaxuli puri ufro male 

xmeba, xolo puri Senaxuli 60°C-ze an gayinul mdgomareobaSi praqtikulad 

ar xmeba, magram puri ar inaxeba 60°C-ze, radgan es meTodi uaryofiTad 

moqmedebs mis xarisxze. warmoebaSi puri inaxeba 4-6 sT-is ganmavlobaSi 27-

30°C-ze haeris fardobiTi tenianobiT 80-85%. nawarmis gayinva 

(gansakuTrebiT wvrili-calobiTi nawarmi) xdeba (_18)-(20)°C-mde 2-3 sT, 

xolo (_15)-(20)°C-ze ramodenime dRis ganmavlobaSi (10-15 dRe). 

realizaciis win unda moxdes misi moTavseba 50°C-ian sakanSi, nawarmis gayinva 

efeqturi xerxia puris siaxlis SenarCunebisaTvis, magram sakmaod rTuli 

da ZviradRirebuli meTodia. 
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                         Tavi X 

                     puris daavadebebi 

 

kartofilis daavadeba. kartofilis daavadebisas puris guli 

mikroorganizmebis moqmedebis Sedegad xdeba Zafiseburi, webvadi, metad 

arasasiamovno suniTa da gemoTi. am daavadebis gamomwvevia sporebis 

warmomqmneli baqteriebi _ Tivis Cxirebi, es mikroorganizmebi farTod 

aris gavrcelebuli bunebaSi (haerSi, niadagSi). isini qmnian sporebs, 

romlebic mdgradia temperaturis momatebisas. dadgenilia, rom 100°C-ze 

iRupebian 6 sT-is Semdeg, 113°C-ze 45 wT-is Semdeg, 125°C-ze 10 wT-is 

Semdeg, xolo 130°C-ze momentalurad. amitom es sporebi puris cxobisas, 

puris gulSi inarCuneben sicocxlisunarianobas. Tivis Cxiris gavrcelebis 

optimaluri temperaturaa 35°C-dan 50°C-mde mgrZnobiarea mJave areSi, 

misTvis optimaluri area pH 5-dan 10-mde; ZiriTadad puris daavadeba 

Tivis CxiriT xdeba zafxulSi. 

dadgenilia, rom pursacavSi temperaturis 37°C-dan 25°C-mde 

dacemisas 24-30 sT-is ganmavlobaSi damuxruWebuli iyo es daavadeba, 

xolo 16°C-is temperaturis pirobebSi ki praqtikulad Sewyda. puris 

sinestis momateba aCqarebs puris daavadebis process. 

Tivis Cxiri, romelic iwvevs kartofilis daavadebas, warmoadgens 

aqtiuri amilolituri da proteolituri fermentebis kompleqss, romelTa 

moqmedebac iwvevs specifiur cvlilebebs puris gulSi. specifiuri suni da 

gemo purSi gamowveulia puris gulis cilovani nivTierebebis Rrma 

proteoliziT. Tivis Cxiris proteinaza aqtiuria diapazonSi pH 5-10-mde 

da aqtiurobis maqsimums aRwevs pH 7-9 diapazonSi. comSi simJavis 

momateba aris erT-erTi mniSvnelovani meTodi am daavadebis winaaRmdeg 

brZolisa. pH 4,5_5 diapazonSi daavadeba purisa praqtikulad ar 
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warmoiSveba. Wvavis purSi, romlis mJavianoba 12°H, kartofilis daavadeba 

praqtikulad ar SemCneula. Tu puris guls aqvs daavadebis niSnebi, maSin 

fqvili iTvleba saSiSad, aseT SemTxvevaSi fqvils iyeneben orcxobilas 

warmoebaSi; Tavdacvis mizniT, comis simJavis momateba xdeba comSi 

ZmarmJavas an ZmarmJavakalciumis damatebiT 0,1-0,2% fqvilis masasTan 

SedarebiT, an SeiZleba comis simJavis aweva Txevadi safuaris damatebiT. 

kartofilis CxiriT daavadebuli puri unda gadamuSavdes da gamoSres 

100°C-ze, es amuxruWebs maT gamravlebas. daavadebis gavrcelebisas puri 

unda ganadgurdes, moxdes danadgarebisa da Senobis dezinfeqcia, WurWlis 

damuSaveba 3%-iani qloriani kiriT, cxeli wyliT da sxva, wisqvilebsa da 

qarxnebSi Semowmeba xdeba Semdegnairad: acxoben uafro wesiT puris 

kokors, axveven tenian qaRaldSi da aTavseben 37-40°C temperaturaze 

TermostatSi 24 sT-is ganmavlobaSi, Semdeg Wrian; Tu puris guls aqvs 

daavadebis niSnebi, maSin fqvili iTvleba saSiSad da Rebuloben Sesabamis 

zomebs. Semowmeba ZiriTadad xdeba cxeli zafxulis periodSi. 

saswauli CxiriT gamowveuli daavadeba. es daavadeba gvxvdeba 

iSviaTad. saswauli Cxiri aris baqteria sporis gareSe, qmnis wiTeli 

feris pigments. misi zrdis optimaluri temperaturaa 25-30°C. igi 

gvxvdeba miwaze, wyalSi. moxvdeba ra purSi gare samyarodan, awiTlebs 

puris guls, aSaqrebs saxamebels da Slis puris cilebs, cvlis puris 

sasaqonlo saxes. 40°C-ze igi iRupeba, amitom am daavadebis afeTqebis 

Tavidan asacileblad saWiroa Senoba, WurWeli da danadgarebi damuSavdes 

mduRare wyliT. 

carcis daavadeba. am daavadebas iwvevs safuvrismagvari sokoebi, 

romelic purSi xvdeba fqvilidan. maTi gamravlebisas puris qerqsa da 

gulSi warmoiqmneba TeTri mSrali laqebi, romelic carcs gvagonebs. es 
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daavadeba gvxvdeba iSviaTad, adamianis janmrTelobisaTvis ar aris saSiSi, 

momxmareblisaTvis iTvleba defeqtur purad.  

obis daavadeba. obi warmoiqmneba puris xangrZlivi droiT Senaxvisas,  

igi viTardeba gare samyarodan obis sokoebis moxvedrisas purSi. misi 

ganviTarebis optimaluri temperaturaa 25-35°C, haeris fardobiTi 

tenianoba 70-80%. es sokoebi anadgureben puris qerqs da miiweven 

gulisaken. daobebuli puri ar eqvemdebareba arc realizacias da arc 

meorad gadamuSavebas, misi Tavidan asacileblad saWiroa puri damuSavdes 

eTilis spirtiT, an SeiZleba comSi SeviyvanoT qimiuri konservatebi 

(ZmarmJava kalciumi). aseT SemTxvevaSi puri inaxeba ramodenime Tvis 

ganmavlobaSi. 
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                           Tavi XI 

puris xarisxis gasaumjobeseblebi 

 

mravali qveynis rig sawarmoebSi praqtikaSia comSi iseTi damatebis 

Seyvana, romelic aumjobesebs nawarmis xarisxs _ moculobas, formas, 

gulis struqturas, gemosa da aromats. es gamaumjobeseblebi maTi 

moqmedebis xasiaTiT pirobiTad SeiZleba iyos damJangveli an aRmdgeneli 

moqmedebis, fermentuli preparatebi, zedapirulad aqtiuri nivTierebebi, 

sxva gasaumjobeseblebi, maT Soris kombinirebulic. 

damJangveli moqmedebis gamaumjobeseblebi. damJangveli moqmedebis 

gamaumjobesebelia Jangbadi, wyalbadis peroqsidi, kaliumis bromati, 

kaliumis iodati, amoniumis persulfati, askorbinis mJava, qloris 

dioqsidi, acetonis peroqsidi, izodikarbonamidi, kalciumis peroqsidi da 

sxva. unda aRiniSnos, rom mTel rig qveynebSi sanitarul-higienuri 

inspeqciebi sxvadasxvanairad udgebian am sakiTxs. mag. aSS-sa da mTel rig 

qveynebSi am CamonaTvalidan zogierTis gamoyeneba nebadarTulia Sesabamisi 

doziT, sxva qveynebSi nebadarTulia mxolod askorbinis mJavis gamoyeneba, 

xolo zog qveyanaSi ki sastikad akrZalulia nebismieri qimiuri meTodebis 

gamoyeneba fqvilis gadamuSavebisas da Sesabamisad, nebismieri qimiuri 

naerTis gamoyeneba danamatisa da gamaumjobeseblis saxiT. 

haeris Jangbadi Cvengan damoukideblad monawileobs, rogorc 

damJangveli fqvilis momwifebis procesSi, comis mozelis procesSi, comis 

duRilis procesSi. mraval kvlevebSi naCvenebia, rom comis mozelisas 

JangbadiT mdidar haeris atmosferoSi damJangveli moqmedeba aumjobesebs 

comis reologiur Tvisebebs. 

wyalbadis peroqsidi _ H2O2. Zlieri damJangvelia, mTel rig 

SromebSi   aRwerilia  misi  gamoyeneba  xorblis  puris  cxobaSi, Tumca 
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praqtikulad am meTodma gamoyeneba ver hpova. 

kaliumis bromati KBrO3 da kaliumis iodatis-KIO3 gamoyeneba cnobilia 

jer kidev 1930 wlidan. kaliumis bromati SeyavT comSi 0,001-0,004%-is 

odenobiT, xolo kaliumis iodati 0,0004-0,0008%, fqvilis masasTan 

SedarebiT. maTi gamoyeneba aumjobesebs puris moculobas 10-40%-iT, forianobas 

zrdis da aumjobesebs gulis struqturas. puris guli xdeba ufro Ria, xolo 

kani ufro Seferili. aSS-Si damJangveli moqmedebis gamaumjobeseblis 

saxiT gamoiyeneba kaliumis bromatisa da iodatis narevi SefardebiT 4:1. 

amoniumis Tiosulfatis, rogorc gamaumjobeseblis, gamoyeneba 

fqvilSi praqtikaSia jer kidev 1911 wlidan ( )( )3224 OSNH , gamoiyeneba 0,01-

0,02% fqvilis masasTan SedarebiT. 

askorbinis mJavas (C-vitamini) gamoyeneba daSvebulia iseT qveynebSic 

ki, sadac nebismieri qimiuri gamaumjobeseblis gamoyeneba akrZalulia. igi 

SeiZleba daematos fqvils mSral mdgomareobaSi, an comSi, gamoiyeneba 

0,001-0,003%-is odenobiT xorblis um/x da I/x fqvilSi da 0,003-0,005%-

is odenobiT xorblis II/x fqvilSi. 

aRmdgeneli moqmedebis gamaumjebeseblebi. aseTi gamaumjobeseblis 

gamoyeneba mizanSewonilia, roca gvaqvs comi Zlieri webogvaraTi, am mizniT 

gamoiyeneba natriumis Tiosulfati  0,001-0,002% fqvilis 

masasTan SedarebiT. 

)( 322 OSNa

fermentuli preparatebi. fermentuli preparatebi TamaSoben 

mniSvnelovan rols puris warmoebis teqnologiur procesSi. aseTia 

amilolituri da proteolituri preparatebi, romlebic uzrunvelyofen 

airwarmoqmnas comis duRilisas da aumjobesebs comis airdaWerisa da 

formamedegobis Tvisebebs. 

marcvlovani alao da alaos preparatebi. arsebobs aseTi alaos ori 

saxe: Wvavis mSrali fermentuli alao da arafermentuli. 
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Wvavis mSrali fermentuli alao (wiTeli) miiReba Wvavis marcvlis 

gadazrdiT, fermentaciiT, gaSrobiTa da dafqviT. 

Wvavis mSrali arafermentuli alao (Ria) miiReba imave gziT, 

fermentaciis gareSe. fermentaciis procesSi igulisxmeba gadazrdili 

marcvlis dayovneba maRal temperaturaze. fermentuli alaos Srobac 

mimdinareobs maRal temperaturaze. am dros intensiurad mimdinareobs 

melanoidinebis warmoqmnis procesi, romelic aniWebs alaos wiTel fers 

da specifikur gemosa da aromats. aseTi alaos (fermentulis) fermentebis 

aqtioba dabalia, ramodenimejer naklebi, vidre Wvavis uqatoo fqvilisa, 

amitom misi damateba unda ganvixiloT ara rogorc fermentuli preparatisa, 

aramed rogorc gulis feris, gemosa da aromatis gamaumjobeseblisa. 

fermentuli (wiTeli) Wvavis alao gamoiyeneba naxarSebis momzadebisas 

Wvavis comisaTvis. 

Wvavis mSrali arafermentuli alao, gansxvavebiT fermentulisagan, 

gadazrdis Semdeg eqvemdebareba Srobas, romelic xorcieldeba dabali 

wnevisa da temperaturis pirobebSi, rameTu amiloliturma da proteoliturma 

fermentebma, romelTa aqtioba marcvlis gadazrdisas mniSvnelovnad izrdeba, 

SeinarCuros es aqtioba Srobis Semdegac. gamoiyeneba, rogorc 

gamaumjobesebeli, iseTi fqvilebis gamoyenebisas, romlebic xasiaTdebian 

dabali Saqrisa da airwarmoqnis unariT.  

soios fqvili. lipoqsigenazas aqtioba soios fqvilSi 10-15-jer 

metia, vidre sxva marcvleulSi, amitom misi gamoyeneba mizanSewonilia 

puris cxobaSi, rogorc damJangveli moqmedebis gamaumjobeseblisa. am 

fqvilis lipoqsigenaza Jangavs hidrosulfidur jgufebs, aumjobesebs 

fqvilis cilovan-proteinazul kompleqss, adidebs fqvilis Zalas, 

aumjobesebs cilis struqturul-meqanikur Tvisebebs. 

kartofilis  ujredis   wveni _ warmoadgens  kartofil-saxameblis  
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warmoebis narCens. rogorc cnobilia naxSirwylebis, cilebis, mineraluri 

nivTierebebis da vitaminebis garda Seicavs aqtiur lipoqsigenazas, amitom 

misi gamoyeneba aumjobesebs puris xarisxs. 

zedapirulad aqtiuri nivTierebebi. comis momzadebisas praqtikaSi 

miRebulia zogierTi zedapirulad aqtiuri nivTierebis (zan) gamoyeneba 

danamatis saxiT, rac dadebiTad moqmedebs comisa da puris Tvisebebze. 

puris cxobaSi specialuri zan-is gamoyeneba xdeba janmrTelobisa da 

saniratul-higienuri inspeqciis mkacri kontroliT. fk _ fisfotiduri 

koncentratebi, mg da dg Sesabamisad mono da digliceridebi cximovani 

mJavebis, mgs  _ monogliceridi stearinis mJavis, es zan gamoiyeneba 

ZiriTadad puris warmoebaSi, zan-is gamoyeneba xdeba misi emulsiis saxiT 

wyalSi, sawarmoo praqtikiT dadgenilia, rom zan-is gamoyeneba 

akmayofilebs puris moculobis, anelebs xmobis process, moqmedebs comis 

reologiur Tvisebebze, aumjobesebs airwarmoqmnis unars. 

modificirebuli saxamebeli _ gamoiyeneba puris xarisxis asamaRleblad 

zogierT qveyanaSi; es saxamebeli (mds) miiReba simindis fqvilis Jangvisas 

_ kaliumis bromatiT, kaliumis permanganatiT an kalciumis hipoqloritiT. 

misi gamoyeneba adidebs fqvilis hidrofilurobas, aumjobesebs comis 

reologiur Tvisebebs, adidebs puris moculobas, aumjobesebs puris guls 

da axangrZlivebs puris gulis siaxles. maTi gamoyenebis normaa 0,3-0,5% 

fqvilis masasTan SedarebiT. gamoiyeneba sxva saxis modifirebuli 

saxamebelic. aseTia magaliTad _ saxamebeli, gajirjvebis unaris mqone. es 

aris fxvniliseburi, garkveuli xarisxiT kleisterizebuli saxamebeli. 

misi gamoyeneba comSi iseTive efeqts iZleva, rogorsac fqvilis naxarSi, 

umjobesebs moculobas, gulis mdgomareobas, axangrZlivebs xmobis 

process. 

kombinirebuli  gamaumjobeseblebi.  am  jgufs miekuTvneba calkeuli  
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gamaumjobeseblebis erToblivi gamoyeneba. isini SeiZleba dajgufdes 

Semdegi saxis kombinirebul gamaumjobeseblad:  

− damJangveli da aRmdgeneli moqmedebis gamaumjobeseblebi, aregulirebs 

bioqimiur da koloidur procesebs comSi. 

− sxvadaxsva moqmedebis fermentuli prepatebi, aregulireben spirtul 

duRils, aumjobeseben qerqis fersa da comis wyalSTanTqmis unars. 

− zedapirulad aqtiuri nivTierebebi, rogorc emulgatorebi-comis 

Tvisebebisa da antixmobis regulatorebi. 

− modificirebuli saxameblebi-comis Tvisebebis, struqturisa da gulis 

feris gamaumjobeseblebi. 

− organuli mJavebi (limonis, Zmris, rZis, Rvinis qvis da sxva)-comisa da 

puris gulis mJavianobis maregulireblebi. 

− mineraluri marilebi, romlebic Seicaven kalciums, magniums, fosfors, 

natriums, manganums da sxva-safuaris ujredebis sicocxlis-unarianobis 

gamaqtivebelni. 

aseTi kompleqsuri gamaumjobeseblebis gamoyenebis normaa 0,01-3,5% 

fqvilis masasTan SedarebiT. 

aseTi kombinirebuli damanatebis warmoebiT muSaobs firmebi 

`Амилокс~, `Фортуна~, `Шанс~, `БИК~, `Глютехс~ _ ruseTis federaciul 

respublikaSi, `Пуратос~ _ belgiaSi, `Лесафр~ _  safrangeTSi, `Ирекс~ 

(germaniaSi), Бакалдрии (avstriaSi) da sxva. 
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