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1. kveba da misi fiziologiuri mniSvneloba. sursaTis da 
sasursaTo nedleulis qimiuri komponentebi da janmrTeloba 

 

   adamianis janmrTeloba didadaa damokidebuli kvebaze. kveba – sasicocxlod aucilebeli 

procesia, romelic uzrunvelyofs adamianis organizmis zrda – ganviTarebas, Sromisunarianobas, 

janmrTelobas, sicocxlis xangrZlivobas. 

   sakvebi aris organuli da araorganuli nivTierebebis rTuli kompleqsi, romelsac organizmi 

Rebulobs gare samyarodan. igi mudmivad da uSualod moqmedebs organizmze. sakvebSi Semaval 

nivTierebebs organizmi gamoiyenebs qsovilebis Seqmnisa da ganaxlebisaTvis, energiis wyarod da 

cxovelmyofelobis SesanarCuneblad. 

    sakveb produqtebSi Semavali nivTierebebi adamianis organizmze moqmedebis mixedviT SeiZleba 

davyoT Semdeg jgufebad: 

 nivTierebebi, romlebic warmoadgenen energiis wyaros da gamoiyenebian plastikur 

masalad (cilebi, cximebi, naxSirwylebi, mineraluri nivTierebebidan – makroelementebi); 

 nivTierebebi romlebic aqtiur monawileobas iReben nivTierebaTa cvlaSi (vitaminebi , 

organuli mJavebebi, fermentebi, mikroelementebi) ;  

 feris, sunis da gemos  ganmsazRvreli, agreTve sabalasto nivTierebebi (aromatuli 

nivTierebebi, flavonoidebi, aldehidebi, ketonebi, ujredana, lignini, protopeqtini da 

sxva); 

 ucxo, sakvebisaTvis ara damaxasiaTebeli nivTierebebi, bunebrivi  toqsiuri nivTierebebi, 

damaWuWyianeblebi garemodan (mZime metalebi, mikotoqsinebi, pesticidebi, radionuklidebi 

da sxva) . 

   sakvebi produqtebi, miuxedavad didi mravalferovnebisa warmoadgenen qimiuri nivTierebebis 

rTul narevs an maT kompleqss. 

esencialur sakveb nivTierebebs anu nutrientebs miekuTvneba mxolod is nivTierebebi, 

romlebic organizmis mier monelebisa da Sewovis Semdeg gamoiyenebian, rogorc energiis wyaro an 

plastikuri masala zrdisa da  regeneraciisaTvis, an warmoadgenen bioqimiuri procesebis 

regulatorebs. aqedan gamomdinare, sakveb produqtebs miekuTvnebian mxolod isini, romlebic 

Seicaven erT nutrients mainc. 

nutrientebi SesaZlebelia davajgufoT qimiuri Semadgenlobis mixedviT. adamianis kvebis 

racionSi Semavali esencialuri nivTierebi  iyofa eqvs jgufad: cilebi, cximebi, naxSirwylebi, 

wyali, mineraluri nivTierebebi da vitaminebi. maTi roli adamianis cxovelqmedebisaTvis zogadad 

mocemulia cxrilSi                                                                 

 

 

nutrientebis (esencialuri nivTierebebis) roli adamianis 

organizmisaTvis 

 

    nutrientebi 

 

nutrientebis Semcveloba 

 sasursaTo produqtebSi   

gavlena adamianis 

organizmze 

cilebi xorci, rZe, yveli, 

kvercxi, Tevzi 

zrda da regeneracia bioqimiuri 

procesebis kontroli, energia 

cximebi 

 

karaqi, cxoveluri da 

mcenareuli cximebi, 

energia 

naxSirwylebi 

 

puri, karTofili, Saqari, 

sakonditro nawarmi 

energia, plastikuri 

masala 

mineraluri nivTierebebi bostneuli, xili 

 

zrda da regeneracia bioqimiuri 

procesebiskontroli 
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wyali wvenebi, xili,  

bostneuli 

zrda da regeneracia bioqimiuri 

procesebis kontroli 

vitaminebi 

 

xili, kenkra, 

bostneuli 

bioqimiuri procesebis 

kontroli 

    arasakmarisi kveba aqveiTebs adamianis aqtiur qmedebas da Sromisunarianobas, organizmis 

mdgradobas daavadebebis mimarT, iwvevs adreul siberes da sxva. 

    mecnierebas, romelic swavlobs organizmis moTxovnilebas sakveb produqtebze da awesebs 

kvebis optimalur pirobebs – kvebis fiziologia ewodeba. Catarebuli kvlevebis safuZvelze 

dadgenilia e.w. balansirebuli kvebis  sadReRamiso normebi adamianis organizmisaTvis. 

    sasursaTo  produqtebis qimiuri Semadgenlobis safuZvelze dgindeba produqtebis is 

raodenoba da asortimenti, romelic unda miiRos adamianma, raTa daakmayofilos  organizmi 

misTvis aucilebeli naerTebiT. 

   Tanamedrove warmodgena sakvebis Sesaxeb Tavis gamoxatulebas poulobs balansirebuli kvebis 

koncefciaSi, romelSic Camoyalibebulia   adamianis organizmisaTvis aucilebeli sakvebi 

nivTierebebis Tvisobrivi da raodenobrivi Tanafardobis Sesaxeb. 

     cxrilSi 2 moyvanilia monacemebi, mozrdili adamianis saSualo sadReRamiso moTxovnilebaze 

sakveb naerTebze.  

     

           cxrili 2.     mozrdili adamianis sadReRamiso moTxovnileba 

sakveb produqtebze 

    

 

sakvebi nivTierebebi 

 

 

raodenoba   

 

sadReRamiso moTxovna 

wyali   litri 1.75_2.2 

cilebi   grami 80_100 

naxSirwylebi “ 400_500 

cximebi “ 80_100 

organuli mJavebi “ 2 

mineraluri nivTierebebi 

kalciumi 

mg. 

“ 

 

800_1000 

fosfori “ 1000_1500 

natriumi “ 4000_6000 

kaliumi “ 2500_5000 

magniumi “ 300_500 

manganumi “ 5-!0 

rkina “ 15 

spilenZi “ 2 

iodi “ 0.1_0.2 

vitaminebi 

askorbinis mJava C 

 

“ 

 

50_70 

Tiamini B1 “ 1.5_2.0 

riboflavini B2 “ 2.0_2,5 

pantotenis mJava B3 “ 5.0_10.0 

nikotinismJava PP  “ 15.0_25.0 

P tokoferoli E “ 10.0_20.0 

karotinoidebi A “ 3.0_5.0 
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kalciferoli  D       
 

“ 

 

0.01 

 

     adamianis organizmis cxovelmyofelobas Tan axlavs energiis mniSvnelovani xarji, romelic 

ori ZiriTadi komponentisagan Sedgeba:  

 fiziologiuri cvlisaTvis saWiro energia, romelic ixarjeba  organizmis mudmivi 

temperaturis SesanarCuneblad,  sunTqvisaTvis, sisxlis mimoqcevaze, sxvadasxva organoebis 

mudmiv da Seuferxebel muSaobaze. nivTierebaTa cvlaze daxarjuli energia damokidebulia 

asakze, sqesze da garemo pirobebze. saSualod erT saaTSi sxeulis erT kilogramze 

ixarjeba erTi kkal. 

 sxvadasxva saxis muSaobisaTvis saWiro energia:   inteleqtualuri Sroma moiTxovs 

energiis minimalur danaxarjebs 0.1–0.3 kkal/sT., fizikuri Sroma ki bevrad mets  0.7 _ 0.9 

kkal/sT. Zilis gareSe dasvenebis dros, dawolil mdgomareobaSi 60 kg. wonis adamiani 

xarjavs 65 kkal/sT energias, saxlis samuSao, WurWlis recxva, uTooba, saxlis dalageba _ 

190 kkal/sT, wynari siaruli – 200 kkal/sT, ZunZuliT sirbili _ 360 kkal/sT. 

   organizmSi energia gamoTavisufldeba mudmivad mimdinare biologiuri procesebis Sedegad. 

iJangebian naxSirwylebi, cximebi, cilebi. 1 g. cximis daJangvisas organizmSi saSualodAgamoiyofa 

9.3 kkal energia, 1 g naxSirwylis an cilis daJangvisas ki 4.1 /kkal. 

   balansirebuli kvebis koncefciis mixedviT optimalurad iTvleba sakvebi nivTierebebis – 

cilebis, cximebis da naxSirwlebis Semdegi Tanafardoba  1 : 1 : 4 . 

    mozrdili Sromisunariani mosaxleobisTvis sakvebiT miRebuli  energiis raodenoba, Sromis 

intensiobis mixedviT  meryeobs 2200 kkal-dan dReRameSi (gonebrivi Sromis muSakebi) – 4200 kkal-

mde (gansakuTrebuli mZime fizikuri SromiT dakavebuli muSakebi).  organizmis mier moxmarebuli 

energiis saSualo sadReRamiso norma erT sul mosaxleze Seadgens 2500 kkal.  sadReRamiso 

racionSi mcenareuli sakvebis kaloriuloba unda Seadgendes saerTo kaloriulobis 2/3 –s, xolo 

cxoveluris 1/3. 

    Cvili bavSvis da moxucis, jamrTelisa da avadmyofis, sxvadasxva eris nacionaluri sakvebi 

mniSvnelovnad gansxvavdeba erTmaneTisagan, magram risganac ar unda Sedgebodes igi, misi Sefaseba 

pirvel rigSi warmoebs erTiani energetikuli maCvenebliT _ kaloriulobiT. 

    organizms mxolod kaloriulobis momcemi produqti, rom sWirdebodes, kvebis sakiTxi 

sakmaod martivi gadasawyveti iqneboda, magram garda energetikuli Rirebulebis mqone 

nivTierebebisa, sakvebi aucileblad unda Seicavdes biologiurad aqtiur nivTierebebs, mineralur 

naerTebs, vitaminebs da sxva nivTierebebs, romlebic uzrunvelyofen organizmSi nivTierebaTa 

swor cvlas.  

    sakvebi produqtebis sargeblianoba ganisazRvreba iseTi samomxmareblo TvisebebiT, rogoricaa 

kvebiTi , biologiuri, energetikuli da fiziologiuri Rirebuleba. 

    kvebiTi  Rirebuleba axasiaTebs produqtis mTlian sasargeblo Tvisebebs:   uvneblobas, 

aTvisebis unars, sakvebi da biologiurad aqtiuri nivTierebebis Semcvelobas. 

     sxvadasxva produqtebis kvebiTi Rirebuleba sakmaod gansxvavdeba erTmaneTisagan. yvelaze 

maRali kvebiTi RirebulebiT xasiaTdebian is produqtebi, romlebic cilebs, cximebs, 

naxSirwylebs da biologiurad aqtiur nivTierebebsAASeicavenAAadamianis organizmisaTvis 

saWiro TanafardobiT. magaliTad: xorci, Tevzi, kvercxi, xizilala, rZis produqtebiA da sxva. 

    zogierTi produqtebi xasiaTdebian dabali kvebiTi RirebulebiT, radgan ar Seicaven yvela 

aucilebel naerTs _ xili, bostneuli da sxva. 

    calke SeiZleba gamovyoT produqtebi, romlebic Sedgebian erTi ZiriTadi nivTierebisagan, 

magaliTad naxSirwylebisagan _ Saqari, saxamebeli, Tafli. 

    cilis maRali SemcvelobiT gamoirCevian _ xorcis, Tevzis, rZis produqtebi. cximis – 

karaqi, qoni, zeTi. 



7

 

    biologiuri Rirebuleba xasiaTdeba produqtebSi biologiurad aqtiuri naerTebis _ 

vitaminebis, mikro _  da makroelementebis, Seucvleli aminomJavebis, ujeri cximovani mJavebis 

arsebobiT. es nivTierebebi ar sinTezirdebian organizmSi da amitom maTi miReba aucilebelia 

sakvebis saSualebiT. 

    energetikuli Rirebuleba ganpirobebulia energiis im raodenobiT, romelic 

gamoTavisufldeba kvebis produqtebis biologiuri Jangvis procesSi da ganisazRvreba 

produqtebSi cximebis, naxSirwylebis, cilebis SemcvelobiT da  maTi SeTvisebis unarianobiT.  

sakvebi produqtebis energetikul Rirebulebas angariSoben misi qimiuri Semadgenlobis 

mixedviT. magaliTad, Tu saqonlis xorci Seicavs cilebs 20%, cximebs 18%, naxSirwylebs 0,5%, 

maSin 100 g. xorcis energetikuli Rirebuleba iqneba: 

[20 × 4,0] + [18 × 9,0] + [0,5 × 4,0]  =  224 kkal 

     aRsaniSnavia, rom adamianis organizmi, rogor xelsayrel pirobebSic ar unda iyos, 

gamoiyenebs  produqtebSi Semavali nivTierebebis mxolod nawils. 

      fiziologiuri Rirebuleba ganisazRvreba produqtis unariT imoqmedos organizmis, kerZod 

gul _ sisxlZarRvTa, nervul, saWmlis momnelebel da sxva  sistemebze,. aseTi Tvisebebi 

axasiaTebs Cais, yavas, liqior _ aryis nawarms, Rvinos koniaks, saneleblebs da sxva produqtebs. 

  SeTvisebis unarianoba es maCvenebeli axasiaTebs, adamianis organizmis mier produqtis 

aTvisebis unars. is gamoisaxeba aTvisebis koeficientiT, romelic gviCvenebs Tu produqtis ra 

nawils gamoiyenebs adamianis organizmi. aTvisebis unarianoba damokidebulia, rogorc produqtis 

obieqtur Tvisebebze _ garegani saxe, gemo, aromati, konsistencia, sakvebi nivTierebis Semcveloba 

da sxva, iseve adamianis organizmze, sakvebis miRebis pirobebze, Cvevebze, gemovnebaze da sxva. 

 sasursaTo  produqtebSi Semavali naerTebis  aTvisebis unarianoba saSualod Semdegia:  

cilebis _ 84.5%, cximebis _ 94.0%, naxSirwylebis _ 95.6%. 

uvnebloba _ aris produqtis Tviseba misi moxmarebisas  uaryofiTad ar  imoqmedos adamianis 

janmrTelobaze, rogorc mokle xanSi ( sakvebi mowamvlebi da sakvebi infeqciebi), aseve Soreuli 

SedegebiT ( kancerogenuli, mutagenuri da teratogenuri moqmedeba). amrigad usafrTxod SeiZleba 

CaiTvalos produqtebi, romlebic ar xasiaTdebian, mavne moqmedebiT rogorc arsebul aseve 

momaval Taobebze. sasursaTo nedleulisa da  produqtebis usafrTxoebis uzrunvelyofis 

problemis aqtualoba yovelwliurad izrdeba, vinaidan kveba aris erT_erTi ZiriTadi faqtori, 

romelic ganapirobebs mosaxleobis jamrTelobasa da genofondis SenarCunebas. 

cxrilebSi mocemulia sxvadasxva sasursaTo produqtebSi Semavali maRali kaloriulobis 

mqone da biologiurad aqtiuri naerTebis Semcveloba.  

 

                   sasursaTo produqtebis energetikuli Rirebuleba 
 
 

sasursaTo 
produqtebi 

wyali 
% 

energetikuli nivTierebebi 
100 g. produqtSi 

Energetikuli 
Rirebuleba 
kkal/100 g. cilebi cximebi naxSirwylebi 

margarini           5.0 0.03 82.3 1.0 746 
Roris xorci        38.7 11.4 49.3 0.1 489 
nax.Sebol. Zexvi 34.6 16.2 44.6 _ 466 
holandiuri yveli   38.8 23.5 30.9 _ 380 
Saqris fxvnili 0.14 _ _ 99.8 374 
Savi puri 46.9 7.0 101 40.3 193 
axali Tevzi 77.0 17.1 4.1 _ 105 
kartofili 75 2.0 0.1 19.7 83 

 

rogorc cxrilidan Cans biologiurad aqtiuri naerTebiT gansakuTrebiT mdidaria 

mcenareuli produqtebi, maSin roca sakonditro nawarmi am TvalsazrisiT sakmaod Raribia. 
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energetikuli TvalsazrisiT gansakuTrebiT aRsaniSnavia is produqtebi, romlebSic maRalia 

cximebisa da naxSirwylebis Semcveloba. 

 

sasursaTo produqtebSi Semavali ZiriTadi vitaminebi da  

mineraluri nivTierebebiO   

nivTierebis 

dasaxeleba 

Bbiologiuri roli sadReRamiso 

moTxovnileba 

ZiriTadi wyaroebi 

wyalSi xsnadi vitaminebi 

B1   Tiamini 
 

antinevrituli, aregulirebs      

saWmlis monelebis sistemas 

1.7 mg Ppuri, burRuli, 

safuari, xorci, 

kvercxi 

B2  riboflavini 
 

monawileobas Rebulobs Jangva 

aRdgeniT reaqciebSi 

2.0 mg Ppuri, burRuli, Cai, 

safuari, xorci, RviZli 

B6  piridoqsini 
 

aregulirebs cilovan da 

cximovan cvlas 

2.0 mg safuari, kvercxis 

guli, parkosnebi, 

simindi 

B9  folis mJava 
 

anemiis, sxivuri daavadebis, 

nevrasteniis da sxvaTa 

mkurnaloba 

200 mkg salaTis foTlebi, 

ispanaxi, ludis 

safuari, parkosnebi 

B12 ciankobalamini 
 

nukleinis mJavebis biosinTezi, 

sisxlmbadi  

2-5 mkg subproduqtebi (RviZli, 

Tirkmelebi, tvini) 

saqonlis xorci 

PP     niciani 
 

Aantidermatuli, aregulirebs 

qolesterinis Semcvelobas 

sisxlSi, xels uwyobs gulis 

muSaobas 

15-25 mg qaTmis file, saqonlis 

RviZli, yveli, Tevzi, 

rZe, bostneuli, 

finiki, marcvleuli,  

C     askorbinis 

mJava 

zrdis organizmis brZolis 

unarianobas, antisuravanduli 

50-100 mg axali xili, kenkra, 

bostneuli 

cximSi xsnadi vitaminebi 

A     retinoli aregulirebs mxedvelobas, 

mozard organizmSi xels 

uwyobs zrdas, aucilebelia 

imunuri sistemis muSaobisaTvis 

0.5-2.5 mg RviZli, karaqi, zeTi, 

kvercxi, Tevzis qoni 

D  kalciferoli antiraqituli, 

antiosteoporozuli 

2.5-10 mkg Tevzis qoni, 

cxovelebisa da 

Tevzebis RviZli, 

kvercxis guli 

E  tokoferoli ganapirobebs sasqeso 

ujredebis momwifebas, 

antioqsidati 

8-10 mg zeTebi, xizilala, 

marcvleulis Canasaxi 

K  filoqinoni Aaregulirebs sisxlis 

Sededebas 

0.2-0.3 mg furclovani 

mwvanili, kombosto, 

kartofili 

makroelementebi 
kalciumi Zvlis qsovilis formireba 1000 mg rZe, rZis produqtebi, 

kvercxi 

fosfori Pplatikuri roli, monawileoba 

energetikul cvlaSi 

1000-1500 mg Tevzi, xizilala, 

lobio, puri, 

saqonlis RviZli 
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magniumi Zvlis qsovilis Seneba, 

naxSirwylovani da 

energetikuli cvla 

300-500 mg puri da 

burRuleuli, rZis 

produqtebi 

natriumi   wylisa da mineralur cvlaSi 

monawileoba 

4.0-6.0 g puri, mariliani 

sakvebi, parkosnebi,  

kaliumi wylisa da mineralur cvlaSi 

monawileoba 

2.5-5.0 g puri, mariliani 

sakvebi, parkosnebi, 

gargari, kartofili, 

yurZeni 

qlori warmoqmnis kuWis wvens, 

aaqtiurebs fermentebs 

5.0-7.0 g puri, mariliani 

sakvebi 

rkina Hhemoglobinis, mioglobinisa 

da zogierTi fermentis 

warmoqmna 

15-25 mg RviZli, saqonlis 

xorci, kvercxi, 

Tevzi, parkosnebi, 

gargari 

mikroelementebi 
iodi Aaregulirebs farisebri 

jirkvlis muSaobas 

100-200 mkg zRvis Tevzi, zRvis 

produqtebi, Tevzis 

qoni 

ftori kbilis emalis warmoqmna 800-900 mkg zRvis Tevzi, Cai, 

nigozi 

 
                              
    sursaTis warmoebis zrdas, mis teqnikur progress mniSvnelovnad ganapirobebs msoflio 

mosaxleobis demografiuli da socialuri cvlilebebi, cxovrebisa da Sromis pirobebis 

cvlileba. igi mWidrodaa dakavSirebuli medicinisa da fundamentaluri mecnierebebis (fizika, 

qimia, mikrobiologia) ganviTarebasTan, ekologiuri pirobebis gauaresebasa da sursaTis bazarze 

arsebul mkacr konkurenciasTan. 

yvelaferi zemod CamoTvlili ganapirobebs ara marto tradiciuli produqtebis miRebis 

teqnologiebis srulyofas, aramed axali Taobis sakvebi produqtebis Seqmnas, romlebic pasuxoben 

Tanamedroveobis moTxovnebsa da SesaZleblobebs. es produqtebi ZiriTadad xasiaTdebian 

balansirebuli SemadgenlobiT, dabali kaloriulobiT, funqcionaluri da samkurnalo 

ingredientebis SemcvelobiT, vargisianobis didi vadiTa da swrafi momzadebis funqciiT   

Tanamedrove sasursaTo produqtebi SesaZlebelia Semdegnairad davajgufod: 

 masobrivi daniSnulebis tradiciuli da axali produqtebi; 

 masobrivi daniSnulebis funqcionaluri produqtebi; 

 mosaxleobis calkeuli jgufisaTvis gankuTvnili specialuri daniSnulebis 

sasursaTo produqtebi; 

 bavSvebis, fexmZimeebisa da meZuZuri dedebisaTvis gankuTvnili sasursaTo produqtebi; 

 samkurnalo daniSnulebis sasursaTo produqtebi. 
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2. cilovani  naerTebi 
 

cilovani naerTebi anu  proteinebi (proteinebi, berZnulad_ pirveladi, umniSvnelovanesi) 

ewodebaT  _ aminomJavebis naSTebisagan agebul maRalmolekulur bunebriv polimerebs. bunebaSi 

arsebobs 1010_1012-mde gansxvavebuli cila  romelTa molekuluri masa   103_107 daltonis1 

farglebSi meryeobs, xolo monomerebis raodenoba zog SemTxvevebSi ramdenime aTass aRwevs.  

cilebi warmoadgenen, virusidan dawyebuli adamianis  CaTvliT, 1.2106-mde saxeobis cocxali 

organizmis safuZvels. cilovani nivTierebebis es mravalsaxeoba warmoqmnilia 20 proteogenuri 

 _ aminomJavis unariT warmoqmnan maRalmolekuluri polimerebi.   yovel individualur cilas 

axasiaTebs mxolod misTvis damaxasiaTebeli aminomJavuri Tanmimdevroba.  

cilovani naerTebi sicocxlis safuZvels warmoadgenen. sakmaod mravalferovania  maTi 

biologiuri funqcia, arsebiTad organoebis cxovelqmedeba mTlianad maTTanaa dakavSirebuli. 

cilebi organizmSi asruleben: 

 struqturul, plastikur funqciebs (keratini, kolageni, elastini, fibrioni); 

 katalizur funqciebs ( fermentebi); 

 procesebis maregulirebel funqciebs ( hormonebi); 

 transportul funqcias (hemoglobini, mioglobini, Sratis albuminebi); 

 dacvis imunur funqcias ( imunoglobulini, interferoni); 

 mamoZravebel funqciebs ( aktini, miozini); 

 saTadarigo funqciebs ( kazeini, albumini, gliadini, zeini). 

cilebi warmoadgenen biomembranebis safuZvels, arian ujredisa da misi komponentebis 

umniSvnelovanesi Semadgeneli nawili. cilis gansakuTrebul Tvisebas warmoadgens 

struqturebis TviT organizacia. es aris individualuri cilis Tviseba TavisTavad miiRos 

mxolod misTvis damaxasiaTebeli sivrciTi struqtura. 

cilovani naerTebi adamianTa da cxovelTa sakvebis ZiriTad nawils warmoadgenen, isini 

mudmivad iSlebian, amitom organizmisaTvis aucilebelia maTi resinTezi.  

mcenareebi asinTezireben cilovan nivTierebebs naxSirwylebidan da araorganuli 

azotovani nivTierebebidan. xolo cxovelebi da adamianebi sakuTari cilebis warmosaqmnelad 

iyeneben mcenareebisa da cxovelebis cilovan nivTierebebs. cilis naklebloba sakvebSi mravali 

daavadebisa da adreuli sikvdilis mizezia. 

miuxedavad cilebis didi mravalsaxeobisa, maT SemadgenlobaSi arsebuli  ZiriTadi 

elementebis raodenoba mudmivia. cilebis elementaruli Semadgenloba mocemulia cxrilSi. 

                                                                   

ZiriTadi elementebis Semcveloba cilebSi 

 

elementi raodenoba % 

naxSirbadi   50.6_54.5 

Jangbadi    21.5_23.5 

azoti    15.0_17.6 

wyalbadi    6.5 _ 7.3 

gogirdi    0.5_2.5 

sxva elementebi    0.3_0.00001 

 

1 daltoni (da) – masis erTeuli, romelic praqtikulad wyalbadis masis (1.0 naxSirbad erTeuli) 
tolia 
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gansakuTrebiT aRsaniSnavia, rom azotis Semcveloba  cilovan naerTebSi, yvela cilisaTvis 

igi saSualod 16% Seadgens. amitom cilovani azotis raodenobis mixedviT SesaZlebelia 

sasursaTo produqtSi cilis Semcvelobis gamoTvla. 

            

                 aminomJavebis aRnagoba da Tvisebebi. 
 
Zlieri mJavebis an tuteebiT moqmedebiT, agreTve fermentebiT hidrolizis Sedegad cilebi 

iSlebian da warmoqmnian  _ aminomJavebis narevs. es ukanasknelni warmoadgenen 

polifunqcionalur naerTebs. zogadad aminomJavis SemadgenlobaSi Sedis ramdenime 

funqcionaluri jgufi: aminojgufi _ NH2, karboqsilis jgufi _COOH   da radikali _ R. 
 
                        R  -  CH  -  COOH 
                                 | 
                                NH2 
funqcionaluri jgufebis raodenoba sxvadasxva aminomJavaSi SeiZleba iyos sxvadasxva. 

 karboqsilis jgufis raodenobis mixedviT arCeven: erT, or da mravalfuZian 

aminomJavebs; 

 aminojgufebis raodenobis mixedviT – mono, di da a.S. aminomJavebs. 

 aminojgufis mdebareobis mixedviT aminomJavebi iyofa  , ,  da a.S. aminomJavebad; 
  naxSirwyalbadovani radikalis aRnagobis mixedviT yvela aminomJava iyofa or jgufad _ 

aciklur (cximovani rigis ) da ciklur ( aromatuli rigis) aminomJavebad. aminomJavebis 

klasifikacia SeiZleba Semdegnairad warmovidginoT: 

acikluri aminomJavebi: 

 monoamino monokarbonis mJavebi _ glicini, alanini, serini, cisteini, meTionini, 

treonini, valini, leicini, izoleicini; 

 diamino monokarbonis mJavebi _ lizini, arginini: 

 monoamino dikarbonis mJavebi _ asparginisa da glutaminis maJavebi; 

 diamino dikarbonis _ cistini. 

cikluri aminomJavebi: 

 homociklurebi _ fenilalanini, tirozini; 

 heterociklurebi _ triptofani, histidini, prolini, oqsiprolini. 

glicinis garda yvela aminomJava gvxvdeba optikuri izomeris saxiT. asimetriuli 

naxSirbadis atomis mixedviT ansxvaveben D  da L konfiguracias, isini erTmaneTisagan 

gansxvavdebian fiziologiuri aqtiobiT. bunebaSi gavrcelebulia  L konfiguraciis   _ 

aminomJavebi, romlebic tkbili gemoTi  xasiaTdebian.  D konfiguraciis   _ aminomJavebi ar 

SeiTvisebian organizmis mier da xasiaTdebian mware gemoTi. 

bunebaSi arsebuli 300-mde aminomJavidan SesaZlebelia gamovyoT  ori ZiriTadi jgufi: 

a. cilis SemadgenlobaSi Semavali aminomJavebi _ proteogenuri aminomJavebi;   

b. Tavisufali aminomJavebi. 

kvebis TvalsazrisiT SesaZlebelia gamovyoT esencialuri (Seucvladi) aminomJavebi, 

romlebsac adamianis organizmi ver asinTezirebs da Sesabamisad maTi miReba SesaZlebelia 

mxolod sakvebis saSualebiT. 

aminomJavebi miekuTvnebian amfoterul eleqtrolitebs, maT axasiaTebT, rogorc fuZe aseve 

mJave Tvisebebi. amitom xsnaris Semadgenlobaze damokidebulebiT maT SeuZliaT imoqmedon, 

rogorc fuZeebTan aseve mJaveebTan da warmoqmnan sxvadasxva marilebi. 

myar an gaxsnil mdgomareobaSi aminomJavebi imyofebian bipolaruli ionis (cviterioni) 

saxiT. monoamino dikarbonis mJavebis wyalxsnarebi xasiaTdebian mJave reaqciiT, maSin rodesac 

diamino monokarbonis mJavebis wyalxsnarebi _ fuZe reaqciiT.   
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 pH romlis drosac aminomJava imyofeba cviter_ionis mdgomareobaSi izoeleqtruli 

wertili ewodeba. cocxal organizmSi aminomJavebi asruleben buferuli naerTebis  rols,  

aregulireben wyalbad ionTa koncentracias.  

amfoteruli bunebis gamo    _ aminomJavebi reaqciaSi Sedian erTmaneTTan peptiduri anu 

amiduri bmebis warmoqmniT. 

 
 
ori aminomJavidan miRebul peptids dipeptidi ewodeba. mravali aminomJavisagan _ 

polipeptidi.   

sakvebSi arsebuli cilebi kuW_nawlavis proteolituri fermentebis moqmedebiT iSlebian  
- aminomJavebamde, romlebic aRweven sisxlismimoqcevis sistemaSi da sisxlis saSualebiT 

gadaitanebian organizmis sxvadasxva qsovilebSi. ganicdian mTel rig gardaqmnebs, ris Semdegac 

uzrunvelyofen cilisa da peptidebis sinTezs plastikuri masaliT.  cilis gamouyenebeli 

“narCenebi” moixmarebian sxva daniSnulebiT an gamoiyofian organizmidan.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

aminomJavebis ZiriTadi funqciebi organizmSi 

lipidebi 
 

cilebi 
(fermentebi, hormonebi, 

antisxeulebi) 

naxSirwylebi 
 
 

porfirinebi 
 

qolini 
 

biogenuri aminebi 
 

Sardovana 
 

amiaki 

sxva aminomJavebi 

kreatini 

melaninebi 

nukleotidebi 

peptidebi 

α-ketomJavebi 

 
 

aminomJavebi 
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aminomJavebis dekarboqsilirebis Sedegad organizmSi warmoiqmnebian mniSvnelovani 

biogenuri aminebi. aminomJavebis nawili asrulebs mediatorebis rols, gadaaqvT ra nervuli 

impulsebi erTi nervuli ujredidan meoreze. 

  

aminomJavebis fiziologiuri  mniSvneloba 
 

 

cilebis SemadgenlobaSi Semavali 20 proteogenuri aminomJava sxvadasxva biologiuri 

aqtiurobiT xasiaTdeba. aminomJavaTa biologiuri Rirebuleba ganisazRvreba ara marto imiT, 

rom isini Sedian cilebis SemadgenlobaSi, aramed imiTac, rom isini warmoadgenen mravali 

biologiurad aqtiiuri nivTierebis ( vitaminebis, hormonebis, kofermentebis, alkaloidebis, 

mediatorebis, pigmentebis, antibiotikebis da a.S) sawyis.  

aminomJavebis nawili sinTezirdeba organizmis mier, ris gamoc maTi miReba sakvebi 

produqtebiT ar aris savaldebulo, aseT aminomJavebs Secvlad aminomJavebs uwodeben. maT 

miekuTvneba: histidini, arginini, cistini, tirozini, alanini, serini, glutaminisa da asparginis 

mJavebi, prolini, oqsiprolini, glicini. 

aminomJavebis meore jgufi _ Seucvladi anu esencialuri aminomJavebi ar sinTezirdebian 

adamianis organizmSi. isini organizmma unda miiRos sakvebis saSualebiT.  

sakvebSi, romelime Seucvladi aminomJavis ar arseboba arRvevs cilis sinTezis process, 

ramac savalalo Sedegebamde SeiZleba migviyvanos. 

Seucvlad aminomJavebs miekuTvneba triptofani, lizini, leicini, izoleicini, meTionini, 

fenilalanini, treonini, valini. vinaidan meTioninidan da fenilalaninidan organizmSi 

sinTezireba cisteini da tirozini, sakvebSi am ukanasknelTa sakmao raodenoba amcirebs 

moTxovnas meTioninsa da fenilalaninze.   Seucvladi aminomJavebis saSualo sadReRamiso norma 

mocemulia cxrilSi. 

                                        

FAO monacemebiT Seucvladi aminomJavebis sadReRamiso norma  

 mozrdili  adamianisaTvis ( mg/g cilaze) 

        

 

 

 

 

 

 

 

 

 

 

 

 

romelime erTi Seucvladi aminomJavis ar arseboba sakvebSi iwvevs sxva aminomJavebis 

arasrul SeTvisebas, uaryofiT azotur balans, centraluri nervuli sistemis muSaobis 

darRvevas, zrdis SeCerebas, mZime klinikur Sedegebs. 

cxovelebze Catarebuli eqsperimentebis Sedegad dadgenilia calkeuli Seucvladi 

aminomJavis nakleblobiT gamowveuli daavadebebi. 

valinis sakvebSi ar arsebobis dros cxovelebs ekargebad mada da erRvevaT moZraobis 

koordinacia, mZime SemTxvevebi mTavrdeba sikvdiliT.  

 

 

   Seucvladi        

aminomJavebi       

bavSvebi 

2-5 weli 

bavSvebi 

10-12 w. 

mozar- 

debi 

sxeulis 

masaze 

mg/kg 

izoleicini 28 28 13 10 

leicini 66 44 19 14 

lizini 58 44 16 12 

meTionini + cistini 25 22 17 13 

fenilalanini + tirozini 63 22 19 14 

treonini 34 28 9 7 

triptofani 11 9 5 3.5 

valini 35 25 13 10 
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              CH3  
               \  
                               CH – CH – COOH 
                              /           |                                  L_ valini 

                                CH3                   NH2 

                                   

  

izoleicini, aucilebelia mozardi organizmis zrda ganviTarebisaTvis, misi naklebloba an 

ar arseboba iwvevs SeSupebasa da anemias. 

 
          C2H5  
               \  
                               CH – CH – COOH 
                               /          |                                  L_ izoleicini 

                              CH3                       NH2 
leicini, gansakuTrebiT mniSvnelovania axalgazrda organizmis ganviTarebisaTvis. misi 

nakleblobis dros mcirdeba sxeulis masa, viTardeba SeSupeba. leicini farTodaa 

gavrcelebuli cxoveluri da mcenareuli warmoSobis cilaSi. gansakuTrebiT didi raodenobiT 

grovdeba igi aRojebul marcvleulSi. 

             CH3  
               \  
                               CH –CH2- CH – COOH 
                               /                  |                                  L_ leicini 

                                CH3                                NH2 
 

lizini, erTerTi umniSvnelovanesi Seucvledi aminomJavaa. sakvebSi misi naklebloba iwvevs 

sisxlwarmoqmnis procesis moSlas, mcirdeba eriTrocidebisa da hemoglobinis  raodenoba, 

xdeba kunTovani qsovilis ganleva, irRveva Zvlebis kalcifikacia. 

 

                   CH2- CH2- CH2 –CH2- CH – COOH             L _ lizini 
               |                 | 
              NH2                                  NH2 
 

meTionini did rols asrulebs zrdis procesSi, aregulirebs azotovan balanss  

organizmSi. organizmisaTvis, meTioninis mniSvnelobas  gansazRvravs moZravi meTilis jgufic, 

romelic SesaZlebelia gadacemul iqnas sxva nivTierebebze.  am aminomJavis naklebloba iwvevs 

RviZlis cirozs, anemias da Tmis cvenas.                      

 
                CH3- S- CH2 –CH2- CH – COOH             L _ meTionini 
                                | 
                                               NH2 

 
 
treonini, did rols TamaSobs  organizmis ganviTarebisas. cxovelTa sakvebSi am 

aminomJavis naklebloba iwvevs cxovelis masis Semcirebas, ramac SemdgomSi misi sikvdili 

SeiZleba  gamoiwvios. 

 
                 CH3 -  CH2 - CH – COOH             L _ treonini 
                       |    | 
                             OH    NH2 
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triptofani aucilebelia organizmis zrdisa da sisxlis hemoglobinis warmoqmnisaTvis. 

misi naklebloba iwvevs kbilebis zrdis SeCerebasa da kataraqtas. triptifanis ZiriTad wyaros 

warmoadgenen xorcis, rZis, kvercxis da marcvlovani kulturebis cilebi.  

 
                   
                   CH 
                                         //  \ 
                                     HC    C – C – CH2 – COOH              L- triptofani 
                                        |      ||     ||     | 
                                     HC    C     CH  NH2 

                                        \\     /\     / 
                                           CH   NH 
 

fenilalanini did rols TamaSobs fariseburi jirkvlis muSaobaSi. igi warmoqmnis  

tiroqsinis sinTezis birTvs, Sedis mravali mcenareuli da cxoveluri warmoSobis cilis 

SemadgenlobaSi. 

                             

                     CH2OH 
                                              | 
                                             C 
                                           //  \ 
                                   HO-C    C- CH2OH                              L_ fenilalanini 
                                          |      || 
               H3C- C     CH 
                                          \\     / 
                                             N 
 
aminomJavuri Semadgenlobis mixedviT yvela cilovani nivTiereba pirobiTad SeiZleba 

gavyoT or jgufad: srulfasovan da arasrulfasovan cilad. 

srulfasovani ewodebaT cilebs, romlebsac sakvebis saSualebiT organizmSi moxvedrisas, 

SeswevT unari SeinarCunon organizmis normaluri ganviTareba da cxovelqmedeba. aseTi cilebi 

Seicaven yvela Seucvlad aminomJavas. srulfasovani cilebis magaliTia rZis kazeini da 

kvercxis albumini. 

arasrulfasovans miekuTvneba cila, romelic ar Seicavs Tund erT Seucvlad aminomJavas.  

mxolod erTi romelime, arasrulfasovani ciliT kveba, SeiZleba gaxdes nivTierebaTa 

cvlis moSlis mizezi. magram adamiani arasodes ar ikvebeba mxolod erTi saxis ciliT, xolo 

Sereul sakvebSi, TiTqmis yovelTvis xdeba aminomJavebis dabalanseba. 

mcenareuli da cxoveluri cilebi biologiuri RirebulebiT mniSvnelovnad gansxvavdebian 

erTmaneTisagan. cxoveluri cilebis aminomJavuri Semadgenloba adamianis cilebis msgavsia. 

cxoveluri cilebi srulfasovani cilebia, maSin rodesac mcenareuli cilebi 

arasrulfasovania, maTSi lizinis, triptofanis, treoninis da sxva Seucvledi aminomJavebis 

simciris gamo. magaliTad  simindis cila _ zeini, romelic ar Seicavs lizins da 

limitirebulia triptofanis mixedviT. 

garda aminomJavuri Semadgenlobisa cilebis biologiur Rirebulebas gansazRvravs maTi 

SeTvisebis unarianoba. 

aRsaniSnavia, rom sxvadasxva cilebis SeTvisebis unarianoba sakmaod gansxvavdeba 

erTmaneTisagan.   magaliTad Tu rZis cilis SeTvisebis unarianobas miviCnevT 100% tolad, maSin 

xorcis cilebis SeTvisebis unarianoba iqneba 90%, kartofilis 80%, xorblis 50%, mTeli rigi 

bostneulis cilebis SeTviseba ar aRemateba 25%. saerTos mcenareuli cilebi SeiTvisebian 
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ufro cudad, vidre cxoveluri cilebi, rac gamowveulia ujredanisa da sxva nivTierebebis 

damcavi TvisebebiT. 

sakvebSi naxSirwylebisa da cximebis nakleblobis dros moTxovna cilebze izrdeba, 

vinaidan biologiur RirebulebasTan erTad isini iZenen energetikul datvirTvasac. meore mxriv 

sakvebSi cilebis Warbi raodenobis dros (energetikuli komponentebis sakmarisi raodenobis 

fonze) warmoiqmneba lipidebis sinTezisa da Sesabamisad gasuqebis safrTxe. 

sasursaTo produqtebis Senaxvisas, cilebi ganicdian sxvadasxva gardaqmnebs. 

gansakuTrebiT intensiuria es procesi tenis maRali Semcvelobis  produqtebis araxelsayrel 

pirobebSi Senaxvis dros. lpobis baqteriebisa da sxva mikroorganizmebis moqmedebiT cilebi 

SeiZleba daiSalon peptidebamde da aminomJavebamde, romlebic Tavis mxriv kidev iSlebian ufro 

martiv nivTierebebad _ aminebad, cximovan mJavebad, spirtebad, fenolebad, indolad, skatolad, 

merkaptanebad, gogirdwyalbadad da sxva. es nivTierebebi aniWeben produqtebs arasasiamovno 

suns, cvlian mis konsistencias, fers da sxva maCveneblebs. cilis daSlisas warmoqmnili 

zogierTi amini Zlieri  Sxamia. xorcis lpobisas warmoqmnili organuli fuZeebi, romlebic 

momwamlavi efeqtiT xasiaTdebian, gvamis Sxamebis anu ptomainebis saxelwodebiTaa cnobili. 

cilovan nivTierebebze, adamiania sadReRamiso moTxovnileba damokidebulia mraval 

faqtorze _ asakze, sqesze, SromiT saqmianobaze, cxovrebis klimatur pirobebze. saSualod, 

mozrdili adamianis sadReRamiso moTxovnileba cilovan naerTebSi 80_100 g. Seadgens, maT Soris 

cxoveluri warmoSobis cilebi unda Seadgendnen 50%-ze mets, didi fizikuri datvirTvebis 

dros es raodenoba SeiZleba 120 gramamde   gaizardos.  

 

 

 

cilebisa da peptidebis aRnagoba 
 

peptidebis aRnagoba da fiziologiuri 
mniSvneloba 

 

  cilovan nivTierebebs, romelTa molekuluri masa 5000 daltonze naklebia   peptidebi 

ewodebaT. XX saukunis 50-ian wlebamde iTvleboda, rom isini  warmoadgendnen cilebis 

arasruli hidrolizis produqtebs da    warmoiqmnebodnen rogorc cilis daSlis Sualeduri 

produqtebi sakvebis aTvisebis, an sakvebi produqtebis wamoebisa da Senaxvis  dros.  amJamad 

aRmoCenilia peptidebis sakmaod didi raodenoba, romlebic xasiaTdebian aminomJavebis 

individualuri TanmimdevrobiT da ar gvxvdebian bunebrivi cilebis hidrolizatebSi. 

cilebsa da  peptidebs Soris mkveTri zRvris gavleba ar SeiZleba, magram mainc 

aRsaniSnavia,  rom  peptidebi xasiaTdebian dabali molekuluri masiT, aminomJavebis didi 

nairgvarobiT (maT SemadgenlobaSi Sedis D _aminomJavebic) da struqturuli TaviseburebebiT 

(ganStoebuli da cikluri jaWvi). 

 arsebobs peptidebis ori saxeoba, erTi sinTezirdeba cocxal organizmSi da  xasiaTdeba 

gansazRvruli fiziologiuri aqtiobiT, meore ki warmoiqmneba organizmSi an mis gareT, cilis 

qimiuri an fermentatiuli hidrolizis Sedegad. 

dadgenilia mravali bunebrivi peptidebis aRnagoba da roli. suraTze mocemulia 

peptidebis yvelaze gavrcelebuli jgufebi, romlebzec bevrad aris damokidebuli adamianis 

jamrTeloba da sakvebi produqtebis organoleptikuri da sanitarul_higienuri Tvisebebi. 
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peptidebis umniSvnelovanesi jgufebi 

 

peptidi_buferebi adamianisa da zogierTi cxovelis kunTebSi aRmoCenilia dipeptidebi _ 

karnozini da anserini, romlebic asruleben buferul funqciebs, maT SemadgenlobaSi Semavali 

histidinis imidazoluri ciklis xarjze. 

es peptidebi warmoadgenen xorcis eqstraqtiuli nivTierebebis Semadgenel nawils. maTi 

Semcveloba meryeobs 0.2-0.3%-is farglebSi. 

peptidi_hormonebi. hormonebi warmoadgenen cilovani bunebis nivTierebebs, romlebic 

gamomuSavdebian Sinagani sekreciis jirkvlebis mier da sisxlSi moxvedris Semdeg aregulireben 

calkeuli organoebisa an mTeli organizmis cxovelqmedebas.  

hormonebi oqsitocini da vazopresini gamomuSavdebian hipofizis ukana nawilis mier, 

TiToeuli maTTagani Seicavs 9 aminomJavis naSTs. orive hormonis roli mdgomareobs organizmis 

muskulaturis SekumSvisa   da sarZeve jirkvlebiT rZis gamomuSavebis stimulirebaSi. garda 

amisa, me-3 da me-8 naxSirbadebTan arsebuli gansxvavebuli aminomJavuri naSTi gansazRvravs 

vazopresinis  damatebiT unars daareguliros organizmSi wylis balansi, sisxlis osmosuri 

wneva da moaxdinos damaxsovrebis stimulireba. 

aseve dabalmolekulur peptidebs mikuTvnebian hipoTilamusis hormonebi, romlebic 

aregulireben centraluri nervuli sistemis moqmedebas. cxovelebisa da adamianis rZe Seicavs 

am hormonebis umetesobas. 

13 aminomJavis naSTisagan warmoqmnili hormoni _ melanotropini, asrtimulirebs Tvalebis, 

Tmisa da kanis feris ganmapirobebeli pigmentis moqmedebas. 

neiropeptidebi. ukanasknel wlebSi calke jgufad iqna gamoyofili adamianisa da 

cxovlebis tvinSi Semavali 50-mde peptidi. es nivTierebebi gansazRvraven SiSis grZnobas, 

damaxsovrebas, swavlas, aregulirebeb Zils, xsnian tkivilis SegrZnebas. 

amJamad mTel msoflioSi   intensiuri muSaoben neiropeptidebis gamoyofasa da Seswavlaze, 

raTa Catarebuli kvlevebis safuZvelze miRebuli biologiurad aqtiuri  peptidebi gamoyenebul 

iqnan wamlebad. 

vazoaqtiuri peptidebi. am jgufs miekuTvneba   bradikinini, kalidini da angiotezini, 

rolmebic  mniSvnelovan gavlenas axdenen ZarRvebis tonusze. pirveli Seicavs 9 aminomJavis 

naSTs, meore-10-s, xolo mesame- 8-s. 

peptidi toqsinebi. mTel rigi toqsinebi, romlebsac gamoimuSaveben mikroorganizmebi, 

Sxamiani sokoebi, futkrebi, gvelebi, morielebi da moluskebi xasiaTdebian peptiduri bunebiT. 

identificirebulia Staphylococcus aureus –is mier gamomuSavebuli 5 enterotoqsini da Clostridium 

neiropeptidebi 
 

vezoaqtiuri 

hormonebi 
 

damcvelebi 
 

toqsinebi 

antibiotikebi 

buferi 
 

 
peptidebi 

gemovani 
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botulinum –is 7 neirotoqsini, romlebic gansxvavdebian izoeleqtruli wertilis, difuziisa da 

sedimentaciis koeficientebis mniSvnelobiT. 

rZis, xorcis, Tevzis, kvercxis Txevadi produqtebis, aseve salaTebisa da kremebis 

araswori damuSavebisa da Senaxvis pirobebSi warmoqmnili toqsinebi    SesaZlebelia gaxdnen 

sakvebiT mowamvlis mizezi. gansakuTrebiT Zlier sawamvlavebs warmoadgenen botulizmis Cxiris 

mier produqcirebuli toqsinebi, romlebic xSir SemTxvevaSi   sikvdils   iwveven. 

enterotoqsinebi SesaZlebelia gamomuSavdnen Salmonella-sa da Clostridium perfrigens 
baqteriebis mier. es toqsinebi xSirad xdebian kuW-nawlavis moqmedebis moSlis, gulyrebisa da 

cieb-cxelebis mizezi. am toqsinebis warmoqmna ZiriTadad cxoveluri warmoSobis produqtebSi 

xdeba. isini  Trgunaven glukozisa da eleqtrolitebis gadatanis process, riTac iwveven 

nawlavebis ujredebis kvdomas. 

TeTri Sxama soko Seicavs aTamde ciklur peptids, romlebic Zlier gavlenas axdenen 

centralur nervul sistemaze. 

peptidi antibiotikebi. am jgufis peptidebis warmomadgenelia cikluri peptidi gramicidin-

_ S romelsac gamoimuSavebs baqteria Bacillus brevis  da surfaktini, zedapirul-aqtiuri 

antibiotiki, romelsac asinTezirebs Bacillus subtilius. orive antibiotiki efeqturad gamoiyeneba 

streftokokebisa da pnevmokokebis mier gamomuSavebuli daavadebebis samkurnalod. 

Penicillium-is obis sokoebis mier gamomuSavebuli antibiotikis safuZvels warmoadgens D-
valinisa da cistinisagan warmoqmnili dipeptidi. am jgufis peptiduri bunebis antibiotikebi 

gamoiyeneba stafilokokebis, streftokokebisa da sxva mikroorganizmebiT gamowveuli 

infeqciebis samkurnalod. 

gemovani peptidebi. am jgufis naerTebis umniSvnelovanesi warmomadgenlebia tkbili da 

mware peptidebi. nayinis, ualkoholo sasmelebisa da sxva produqtebis warmoebisas xSirad 

gamoiyeneben aspartams, romelic asparginis mJavisa da fenilalaninis dipeptids warmoadgens.  

aspartami 180-jer tkbilia Saqarze, magram xangrZlivi Senaxvisa da gacxelebis dros misi 

sitkbo mcirdeba.  

mware gemos peptidebi warmoiqmnebian yvelsa da rZeSi rZemJava baqteriebis 

cxovelmyofelobis Sedegad. isini warmoadgenen dabalmolekulur hidrofobur naerTebs 

romelTa SemadgenlobaSi Sedis 2-dan 8-mde aminomJavuri naSTi. hidrolizis Sedegad am 

nivTierebebis mware gemo qreba. 

proteqtoruli peptidebi. am jgufis peptidebi xasiaTdebian damcveli funqciebiT. erT-erT 

umniSvnelovanes warmomadgenels warmoadgens tripeptidi glutationi. igi Sedis yvela 

cxovelis, mcenarisa da baqteriis SemadgenlobaSi, magram gansakuTrebiT didi raodenobiTaa 

safuvrebsa da xorblis CanasaxSi. igi monawileobas Rebulobs Jangva_aRdgeniT reaqciebSi, 

icavs ra cilebis SemadgenlobaSi Semaval -SH jgufebs an askorbinis mJavas daJangvisagan.  

glutationi monawileobas Rebulobs aminomJavebis ujredis membranebSi transportirebisas, 

uvnebelyofs vercxliswylis naerTebs, aromatul naxSirwyalbadebs, zeJangur naerTebs. 

glutationis   aRdgenili forma, romelsac Seicaven  xangrZlivi Senaxvis Semdeg 

pursacxobi safuvris ujredebi an aRojebuli xorbali,  amcireben webogvaras drekad Tvisebebs 

da auareseben puris xarisxis. 

 

 

cilebis aRnagoba 
 

 peptidebi, romelTa molekuluri masa aRemateba 5000 dal. warmoadgenen cilebs. cilebis 

molekuluri masa  icvleba 6.103_dan 107-daltonamdemde, zog SemTxvevebSi igi ufro  maRalic 

SeiZleba iyos. magaliTad rZis albuminis molekuluri masa 17400 dal., rZis globulinis _ 35200 

dal., kvercxis albuminis 45000 dal., edestinis 310000 dal. da a.S.. 
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polipeptidur jaWvSi aminomJavebis naSTebis 

Tanmimdevrobas cilis pirveladi struqtura ewodeba. 

aminomJavebs Soris bma xorcieldeba peptiduri bmis ( - CO- 
NH- ) saSualebiT. mravali cila  Sedgeba ramdenime 

polipeptiduri jaWvisagan, romlebic  dakavSirebulia 

erTmaneTTan disulfiduri xidebiT.  

cilis pirveladi struqturis dadgena sainteresoa 

ori mosazrebis gamo:     

 es monacemebi saSualebas iZlevian 

ganvsazRvroT cilis molekulis biologiuri 

aqtiobis safuZveli; 

  davadginoT, cilis molekulis sivrciTi 

struqturis warmoqmnis principebi, radgan 

swored sivciT struqturazea damokidebuli 

cilis fizikur-qimiuri, kvebiTi da 

funqcionaluri Tvisebebi, romlebic Tavis 

mxriv gansazRvraven maT SeTvisebis 

unarianobas, sakvebi produqtebis xarisxsa da 

Senaxvis unarianobas. 

Tu gaviTvaliswinebT aminomJavebis yvela SesaZlo 

kombinacias, cilebis raodenoba SeiZleba usazRvrod didi 

iyos, magram bunebaSi, yvela saxis cocxali 

organizmisaTvis damaxasiaTebeli cilebis raodenoba ar 

aRemateba 1010_1012-s. 

cilebis aRnagobaSi garda pirveladi struqturisa 

arCeven meorad, mesamad da meoTxeul struqturebs. 

cilis meoradi struqtura dadgenil iqna polingis 

mier (1952 wels). polingis mixedviT, cilebisaTvis 

ZiriTadad damaxasiaTebelia -spiraluri struqtura (a), 
romlis parametrebi yvela cilisaTvis erTnairia. spiralis 

erT xviaze Tavsdeba 3.6 aminomJavis naSTi.  

spiraluri struqturis mdgradobas ganapirobebs peptidur bmebs Soris damyarebuli 

wyalbaduri bmebi. yoveli aminomJavas  =CO jgufi wyalbaduri bmiT ukavSirdeba meore 

aminomJavis  -NH  jgufs. sxvadasxva cila erTmaneTisagan gansxvavdeba spiraluri ubnebis 

raodenobiT, romelic meryeobs 11_dan 100 %-mde. 

zogierTi cilis molekula (-kerotini, abreSumis fibrioni) warmoqmnian e.w. -struqturas 
(b). 

garda wyalbaduri bmebisa cilis meoradi struqturis stabilizaciaSi monawileobas 

Rebuloben iseTi susti bmebi, rogoricaa eleqtrostatikuri da hidrofoburi. am bmebis energia 

bevrad ufro mcirea vidre peptiduri da disulfiduri kovalenturi bmebis, magram maTi 

mravalricxovnobis gamo isini ganapirobeben makromolkulebis mdgradobasa da aqtiuri 

kompleqsebis warmoqmnas.  

meoreuli struqturis xviebi, gverdiT radikalebs Soris warmoqmnili disulfiduri an 

wyalbaduri bmebis meSveobiT igragneba da warmoqmnis e.w. mesameul struqturas. pirvelad 

mesameuli struqtura dadgenil iqna mioglobinisaTvis, xolo Semdeg hemoglobinisaTvis. 

mesameuli struqturis urTierTobebSi did rols TamaSoben ionuri da hidrofiluri 

urTierTobebi. 

cilis biologiuri aqtioba damokidebulia cilis meoTxeul struqturaze, romelic 

warmoadgens pirveladi, meoradi da mesamadi struqturis mqone ramodenime cilis makrokompleqs. 
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makrokompleqsis monomerebi dakavSirebulia erTmaneTTan arakovalenturi bmebiT, maT Soris 

warmoiqmneba wyalbaduri bmebi, van der-valsisa da eleqtrostatikuri mizidulobis Zalebi. 

Sardovanas, mJavebis an marilTa xsnarebis moqmedebiT adgili aqvs cilis meoTxeuli 

struqturis disociacias suberTeulebad, rasac biologiuri aqtiobis dakargva mosdevs. 

meoTxeuli struqturis mqone cilebis magaliTia  hemoglobini, qlorofili, fermentebi 

laqtdehidrogenaza da glutamatdehidrogenaza. 

aRsaniSnavia, rom cilis meorad, mesamad da meoTxad struqturebs ganmsazRvravs misi 

pirveladi struqtura. 

cilebi iseve, rogorc aminomJavebi amfoteruli nivTierebia.  izoeleqtrul   wertilSi2 

cilovani molekulis xsnadoba minimaluria, rac farTod gamoiyeneba cilovani produqtebis 

warmoebisas. 

 
                     cilebis klasifikacia 
 

arsebobs cilebis ramdenime klasifikacia.  maT safuZvlad udevT  fizikur _ qimiuri da 

qimiuri Taviseburerebi. 

molekuluri formis mixedviT cilebi iyofian or jgufad:  

_ globularul anu sferosebur cilebad; 

_ fibrialur anu Zafisebur cilebad. 

globularuli cilebisaTvis damaxasiaTebelia spiraliseburi struqtura. isini ixsnebian 

wyalSi da marilTa wyalxsnarebSi koloiduri sistemebis warmoqmniT. cxovelTa, mcenareTa da 

mikroorganizmebis cilebi ZiriTadad globularul cilebs warmoadgenen. 

fibrialuri cilebi, rogorc wesi wyalSi ar ixsnebian. am tipis cilebi ZiriTadad 

struqtur warmomqmnel funqcias asruleben. maT miekuTvneba kunTovani qsovilis cila _ 

miozini. 

Semadgenlobis mixedviT cilebi iyofian martiv (proteinebi) da rTul (proteidebi) 

klasebad. 

 martiv cilebs miekuTvnebian isini, romlebic hidrolizis dros iZlevian mxolod 

aminomJavebs, xolo rTulebi Sedgebian ori nawilisagan _ martivi cilebisa da aracilovani 

jgufisagan, romelsac prosTetiuli jgufi ewodeba. 

                     
martivi cilebi 

 

martiv cilebs miekuTvnebian: protaminebi, histonebi, globulinebi, albuminebi, 

prolaminebi, glutelinebi, proteinodebi. 

protaminebi gamoirCevian mcire molekuluri masiT, romelic ar aRemateba 10000 dal.  maTi 

molekulebi  80%-mde Seicaven diaminomonokarbonis mJavebs, ris gamoc wyalxsnarebSi 

xasiaTdebian tute  reaqciiT. protaminebi ZiriTadad Sedian qviriTisa da zogierTi Tevzis rZis 

SemadgenlobaSi. 

histonebi TvisebebiT axlos dganan protaminebTan. kargad ixsnebian wyalSi da maT 

xsnarebs aqvT tute reaqcia.  gvxvdebian cxoveluri warmoSobis produqtebSi, am jgufis 

zogierTi warmomadgeneli Sedis sisxlis hemoglobinis SemadgenlobaSi. 

albuminebi wyalSi xsnadi cilebia. isini maRali temperaturis zemoqmedebiT ganicdian 

denaturacias, xolo amoniumis sulfatis wyalxsnarebSi _ gamomarilebas. albuminebi  

xasiaTdebian gogirdis   maRali SemcvelobiT  (2.25%_mde). am jgufis umniSvnelovanesi 

warmomadgenlebis kvercxis albumini (ovalbumini), rZis albumini (laqtoalbumini), sisxlis 

2  izoeleqtruli   wertili _ pH-is mniSvneloba, romlis drosac cilis molekulis uaryofiTi 
da dadebiTi muxtebi tolia 
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Sratis albumini, xorblis leikozini, bardis legumelini. xilisa da bostneulis, aseve xorcis 

xarSvis dros warmoqmnili qafi nawilobriv denaturirebuli albuminebisagan Sedgeba. 

globulinebi ixsnebian marilTa 5_15% wyalxsnarebSi, magram ar ixsnebian sufTa wyalSi, 

maRal temperaturaze denaturirdebian. mcenareuli globulinebi ufro mdgradebi arian 

denaturaciisa da gamomarilebis mimarT, vidre cxoveluri. globulinebi farTod arian 

gavrcelebuli sasursaTo produqtebSi. barda Seicavs legumins, soia _ glicipins, lobios 

marcvlebi _ fazeolins, kartofili _ tuberins, sisxli _ fibriogens, rZe _ laqtoglobulins, 

kvercxi _ kvercxis globulins, kunTis cilebi _ miozinogens. 

prolaminebi kargad ixsnebian 60_80% eTilis spirtSi, aRsaniSnavia, rom sxva cilebi am 

koncentraciis spirtSi denaturirdebian da ileqebian. prolaminebi umniSvnelod   ixsnebian 

wyalSi. am jgufis cilebi gvxvdebian mxolod mcenareTa TeslebSi. maT miekuTvnebaT xorblisa 

da Wvavis cila_ gliadini, qeris _ gordeini, simindis _zeini, Svriis _ avenini da sxva. 

glutelinebi  es cilebi  gvxvdebian mxolod marcvlulis TeslebSi da mcenareTa mwvane 

nawilebSi., isini ar ixsnebian wyalSi, marilTa neitralur xsnarebsa da spirtSi, magram kargad 

ixsnebian tutis dabali koncentraciis xsnarebSi. glutelinebis tipiuri warmomadgenlebia 

xorblis gluteni da Wvavis ozerini. 

prolaminebi da glutelinebi comis mozelvis dros warmoqmnian elastiur nivTierebas 

webogvaras, romelic ganapirobebs fqvilis pursacxob da samakarone Tvisebebs. 

skleroproteinebi  ar ixsnebian wyalSi, sust tuteebsa da mJavebSi. gvxvdebian mxolod 

cxoveluri warmoSobis qsovilebSi. proteinoidebs miekuTvneba kolageni _ kanis, Zvlebisa da 

xrtilebis ZiriTadi cila, elastini _ SemaerTebeli qsovilebisa da myesebis cila, keratini _ 

Tmebis, matylis, jagaris, rqebis da Cliqebis. am jgufis cilebi ixsnebian mxolod 

koncentrirebuli mJavebiT da tuteebiT damuSavebisas. kolagenis rTuli micelebi 60_1000C 

xangrZlivi duRilis Sedegad iSlebian da gardaiqmnebian  xsnad glutinSi _ JelatinSi. 

 

rTuli cilebi 
 
rTul cilebs miekuTvnebaT fosfoproteidebi, glikoproteidebi, lipoproteidebi, 

qromoproteidebi da nukleoproteidebi. 

fosfoproteidebi garda cilovani nawilisa Seicaven fosformJavas naSTs. am jgufis 

cilebs miekuTvnebaT rZis kazeini, kvercxis bitelini da qviriTis ixtulini. biologiuri da 

fiziologiuri TvalsazrisiT fosfoproteidebi warmoadgenen umniSvnelovanes naerTebs mzardi 

organizmis zrda _ ganviTarebisaTvis. 

glikoproteidebi rTuli cilebia, romlebic   Seicaven naxSirwylovan naSTs. xSirad, 

glikoproteidebis hidrolizis dros, garda aminomJavebisa da naxSirwylebisa warmoiqmneba 

gogirdmJava da ZmarmJava.  

am jgufis cilebis ZiriTad warmomadgenlebia mucinebi da mukoidebi, romlebic Sedian 

xrtilebis, Zvlovani qsovilisa da Tvalis rqovanis SemadgenlobaSi. garda amisa isini 

gvxvdebian saWmlis momnelebeli wvenebis SemadgenlobaSic. mucinebi ganapirobeben nerwyvis 

siblantes, riTac xels uwyoben sakvebis advilad gadasvlas saylapavidan kuWSi. mucinebi 

faraven kuWisa da nawlavebis lorwovan gars da icaven maT kuWsa da saWmlis momnelebel 

wvenebSi arsebuli proteolituri fermentebis moqmedebisagan. 

lipoproteidebi protestikuri jgufis saxiT Seicaven cximebsa da sxvadasxva lipoidebs _ 

fosfogliceridebs, qolesterins da sxva. lipidebisagan gansxvavebiT lipiproteidebi ixsnebian 

wyalSi da ar ixsnebian organul gamxsnelebSi  eTerSi, benzolSi, qloroformSi da sxva.  

lipoproteidebi miekuTvnebian bunebaSi gansakuTrebiT gavrcelebul naerTebs. isini Sedian 

mcenareuli ujredebis  plastidebis, sisxlis plazmissa da ujredis protoplazmis 

SemadgenlobaSi. did rols TamaSoben rogorc mcenareuli aseve cxoveluri ujredebis 

membranebis CamoyalibebaSi, aregulirebeb ujredSoris nivTierebaTa cvlas. 
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lipoproteidebSi, cilasa da cximovan nawils Soris arsebuli bmis siZliere sakmaod 

gansxvavebulia. zogjer igi imdenad mtkicea, rom SeiZleba davarRvioT mxolod xangrZlivi 

hidrolizis Sedegad, zogjer ki Zalian gavs adsorbciul urTierTqmedebas. 

qromoproteidebi Sedgebian martivi cilisa da aracilovani, SeRebili nawilisagan. es 

naerTebi farTodaa gavrcelebuli, rogorc mcenareul aseve cxovelur samyaroSi. 

qromoprodeidebis magaliTia sisxlis hemoglobini, igi Sedgeba cilisa da masTan 

dakavSirebuli oTxi hemisagan, msgavsi aRnagobiT xasiaTdeba xerxemlianTa da uxerxemloTa 

kunTebis pigmenti mioglobini. hemis SemadgenlobaSi Sedis rkinis or valentiani  ioni.   msgavsi 

aRnagobiT xasiaTdeba, mcenareTa mwvane pigmenti _ qlorofili, igi Sedis mcenareTa 

qloroplastebis SemadgenlobaSi da ganapirobebs maT fers. hemisagan gansxvavebiT qlorofili 

Seicavs ara rkinis ions, aramed magniums. 

nukleoproteidebi warmoadgenen naerTebs, romlebSic cilebTan dakavSirebulia nukleinis 

mJavebi. es cilebi Sedian nebismieri ujredis, ujredis birTvisa da protoplazmis 

SemadgenlobaSi.  maTi mniSvneloba ganpirobebulia  ara marto imiT, rom Sedian ujrediss 

struqturuli elementebis SemadgenlobaSi, aramed imiTac, rom monawileobas Rebuloben 

memkvidreobiTi informaciis gadacemaSi. 

 

cilebis Semcveloba sasursaTo produqtebSi 
 

cilebis Semcveloba sasursaTo produqtebSi sakmaod farTo farglebSi icvleba. 

gansakuTrebiT mdidaria cilebiT cxoveluri warmoSobis produqtebi, parkosnebi da 

marcvleuli. xil_kenkrovnebi da bostneulis umravlesoba cilebis sakmaod mcire raodenobas 

Seicavs, rac naTlad Cans qvemoT moyvanil cxrilSi.                                                                                                                              

                                                                               

              cilis Semcveloba sasursaTo produqtebSi 

 

sasursaTo 

produqti 

 

cilis 

Semcveloba % 

 sasursaTo 

produqti 

cilis Semcveloba 

% 

xorbali    12_16  axali xili     0.5_1.5 

Wvavi     9_17 bostneuli     1_4.8 

brinji     8_11 xorci     14-20 

barda    23_30 Tevzi     13_18 

soia    33_40 rZe     3_4 

xorblis fqvili    9.5_15 yveli     22_29 

kartofili    1.5_2.0 kvercxi     12_13 

   

cilebis kvebiTi Rirebuleba ganisazRvreba masSi Semavali aminomJavebis Tvisebrivi da 

raodenobrivi SemadgenlobiT. rac ufro srulad gamoiyenebs adamianis organizmi sasursaTo 

produqtis cilebs, sakuTari qsovilebis cilovani naerTebisa da sxva nivTierebebis  

sinTezisaTvis miT ufro maRalia misi kvebiTi da biologiuri Rirebuleba. gansakuTrebuli 

RirebulebiT xasiaTdebian cilebi, romlebic aminomJavuri SemadgenlobiT axloa adamianis 

organizmis cilebis SemadgenlobasTan. 

 cxoveluri warmoSobis cilebis kvebiTi Rirebuleba bevrad ufro maRalia vidre 

mcenareuli cilebis. magram mcenareebi Seicaven adamianis organizmisaTvis aucilebel  

naerTebs, ris gamoc kvebiT racionSi  gansazRvruli TanafardobiT unda Sediodes, rogorc 

cxoveluri, aseve mcenareuli produqtebi. 
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marcvleulis cilebi 
 

  marcvleulis cilovani  nivTierebebi warmoadgenen msgavsi fizikur-qimiuri Tvisebebis 

mqone sxvadasxva komponentebis heteregenul sistemas. 

sxvadasxva marcvleuli  kulturebis cilebis aminomJavuri Semadgenlobis Sedareba cilis 

etalonTan ( FAO 1985)3   gviCvenebs, rom yvelani  Svriis garda  Seicaven lizinis  mcire 

raodenobas ( 2.2-3.8%), xorblis, sorgos, qeris da Wvavis cilebi xasiaTdebian meTioninis dabali 

SemcvelobiT ( 1.6_1.7%). garda amisa xorblis cilebi Seicaven treoninis ( 2.6%), xolo simindis 

triptofanis (0.6%) arasakmaris odenobas. aminomJavuri Semadgenlobis mixedviT SedarebiT 

balansirebulia Svriis, Wvavisa da brinjis cilebi. 

 marcvleulis cilebis   dayofa xdeba calkeuli fraqciebis xsnadobis mixedviT. fqvilis 

an daRerRili marcvlis TanmimdevrobiT damuSavebiT wyliT, 5-10% natriumis qloridis xsnariT, 

60-80% spirtxsnariT da 0.1-0.2% natriumis tutis xsnariT sakvlevi nimuSidan eqstragirdeba 

jamuri cilis fraqciebi: albuminebi, globulinebi, prolaminebi da glutelinebi.  garda xsnadi 

cilebisa  marcvali garsebsa da   periferiul zonebSi Seicavs e.w. skleroproteidebsac 

(uxsnadi cilebi). am cilebis Taviseburebas warmoadgens kavSiri lignin_polisaqaridebis 

kompleqsTan. isini asruleben struqturul funqciebs da ar SeiTvisebian organizmis mier. 

cilovani azotis garda marcvali Seicavs aracilovan azotsac (saerTo azotis 0.7_12.9%), 

romelic Sedgeba Tavisufali aminomJavebis, peptidebis, nukleoproteidebis da sxva. 

naerTebisagan. aracilovani azotis Semcveloba icvleba simwifisa an aRojebis xarisxis 

mixedviT. 

cxrilSi mocemulia cilovani fraqciebis Semcveloba sxvadasxva saxis marcvleulSi. 

                                                                

            cilovani fraqciebis Semcveloba marcvleulSi 

 

marcvleulis  

kultura 

            fraqciebi azoti ( saerTo azotis % ) 

albuminebi globulinebi prolaminebi glutelinebi sklero- 

proteidebi 

rbili xorbali    5.2    12.6    35.6     28.2    8.7 

Wvavi   24.5   13.9   31.1   23.3    7.2 

Svria    6.4    7.5   41.6   26.6   17.9 

simindi    9.6    4.7   29.9   40.3   15.5 

qeri    7.8   32.6   14.3   33.5   11.8 

wiwibura   21.7   42.6    1.1   12.3   23.3 

brinji   11.2     4.8    4.4   63.2   16.4 

 

marcvleuli kulturebis albuminebis Taviseburebas warmoadgens lizinis (3.9-8.2%), 

treoninis (2.4-7.7%), meTioninis (1.7-3.3%), izoleicinis (3.1-6.0%) da triptofanis (6.7-16.9%) maRali 

Semcveloba. lizinis gansakuTrebis maRali SemcvelobiT (6.5-8.2%) xasiaTdebian Svriis, brinjisa 

da fetvis albuminebi. treoninis maRali Semcveloba damaxasiaTerbelia Wvavis, qerisa da Svriis 

xolo dabali xorblis albuminebisaTvis. 

marcvleulis globulinebi   bevrad ufro Raribia liziniT (2.8-6.0%), triptofaniTa (0.5-

1.3%) da meTioniniT (1.1-2.7%) vidre albuminebi. orive fraqcia gamoirCeva glutaminisa da 

asparginis mJavebis maRali da prolinis dabali SemcvelobiT. 

prolaminebis damaxasiaTebel Taviseburebas warmoadgens glutaminis mJavisa (13.7-43.3%) da 

prolinis (6.3-19.3%) maRali Semcveloba. prolaminebi aseve gamoirCevian lizinis dabali 

3 cilis etaloni ( FAO 1985) –hipoTezuri cila Seicavs (mg/g): izoleicini 40, leicini 70, 
meTionini+cistini 35, lizini 55, fenilalanini+tirozini 60, treononi 40, triptofani 10, valini 
50. 
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SemcvelobiT. gansakuTrebiT dabalia igi simindis zeinSi (0.2%), xorblis gliadsa da Wvavis 

sekalinSi (0.6-0.7%). prolaminebi Raribia treoniniT, triptofaniT, argininiTa da histaminiT. 

glutelinebs aminomJavuri Semadgenlobis mixedviT ukaviaT saSualedo mdgomareoba 

albuminebsa da prolaminebs Soris.  lizinis, argininis da histidinis Semcvelobis mixedviT 

isini aRematebian prolaminebs.  

cilebi araTanabradaa ganawilebuli marcvlis morfologiur nawilebs Soris. maTi 

ZiriTadi nawili (65-75%) modis endospermze danarCeni ki aleironis Sresa ( 15.5%-mde) da 

Canasaxze (22%-mde), sadac maTi Semcveloba sakmaod maRalia. xorblis CanasaxSi cilis 

Semcveloba 33.3%, simindis CanasaxSi 26.5%, Svriis 19.4%, xorblisa da simindis aleironis Sre 

Seicavs 19%-mde cilas.    

araTanabradaa ganawilebuli cilovani nivTierebebi endospermSic. misi maqsimaluri 

raodenoba koncentrirebulia aleironis Sris mimdebare fenebSi sadac cilis Semcveloba 

sakmaod maRalia, magaliTad simindSi 22.7%, SvriaSi 21-24%, brinjSi ki 29%. endospermis 

centralur nawilSi cilis Semcveloba 7-9% ar aRemateba. 

aleironis Srisa da Canasaxis cilebi ZiriTadad warmodgenilebi arian albuminebiTa da 

globulinebiT, romlebic asruleben fermentebis rols marcvlis gaRvivebisas. albuminebi da 

globulinebi Sedian marcvlis organogelebis SemadgenlobaSi, warmoqmnian ribosomebs, 

mitoxondriebs, warmoadgenen rTuli cilebis _ nukleoproteidebis, lipoprotidebisa da 

fosfoproteidebis  Semadgenel nawils.  endospermis cilebis ZiriTadi nawili (80%) 

warmoadgenilia  prolaminebiT da glutelinebiT.  

xorblis fqvilis pursacxob TvisebebSi ZiriTadi roli 

miekuTvneba   gliadinsa da glutenins, romlebic  “ikerebian” 

samganzomilebian badis _ webogvaras (gluteni) warmoqmniT. 

glutenini aniWebs webogvaras drekad Tvisebebs, xolo 

gliadini ganapirobebs mis Wimvadobasa da bmas. arc 

glutenini da arc gliadini cal-calke ar xasiaTdebian 

webogvaras reologiuri TvisebebiT4 mxolod maTi erTiani 

kompleqsi qmnis webogvaras misTvis damaxasiaTebeli 

TvisebebiT. iTvleba, rom gliadinis polipeptidebi 

sxavadasxava adgilas da sxvadasxva bmebiT uerTdeban 

gluteninis fraqcias rTuli samganzomilebiani cilovani badis  warmoqmniT. am badis 

struqturaSi garda kovalenturi disulfiduri bmebisa mniSvnelovan rols TamaSoben 

arakovalenturi bmebic: wyalbaduri, eleqtrostatikuri da hidrofoburi.  

webogvaras reologiuri Tvisebebi aixsneba gluteninis xazovani struqturiT. comis 

siblante SeiZleba avxsnaT polipeptidebis moqnili jaWvebis Zlieri gaSliT da maTi mudmivi 

gadaadgilebiT erTmaneTis mimarT. elastiuri Tvisebebi warmoiqmneba  gaWimuli aradaxveuli 

polipeptiduri jaWvebis TvisebiT daubrundes sawyis konformacias. sxva marcvleulis comis 

araelastiuroba ganpirobebulia maTi glutelinebis polipeptidebis samganzomilebiani 

datotvili struqturiT. 

marcvleulis kulturebs Soris gansakuTrebul yuradRebas imsaxurebs xorblisa (Triticum) 
da Wvavis (Secale)  SejvarebiT Seqmnili marcvleuli _ tritikale. xorbalTan SedarebiT  igi 

xasiaTdeba cilis maRali SemcvelobiT (11,7-22,5) da gaumjobesebuli aminomJavuri 

SemadgenlobiT, magram puris sacxobad igi gamoiyeneba mxolod xorbalTan erTad an 

gamaumjobeseblebis damatebiT. 

                   

4 reologiuri Tvisebebi _ fizikuri sxeulis Tvisebebis erToblioba Secvalos meqanikuri Zalebis zemoqmedebis Sedegad 
warmoqmnili deformacia. ZiriTad reologiur Tvisebebs miekuTvneba drekadoba, plastikuroba, siblante, denadoba, daZabulobis 
relaqsacia. 
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parkosnebis cilebi 
 
parkosnebis (soio, muxudo, lobio) marcvlebis ZiriTad nawils samarago cilebi  

Seadgenen, romlebic  globulinebiT arian warmodgenilebi. maT garda marcvlebi Seicaven 

albuminebis mcire raodenobas. glutelinebi parkosnebis marcvlebSi aRmoCenili ar aris. tutiT 

eqstragirebuli cilebi warmoadgenen naxSirwylebTan dakavSirebul globulinebs. saerTo 

cilis Semcveloba parkosnebSi sakmaod maRalia da 20_40%-s Seadgens. 

soios cilis saerTo eqstraqtidan gamoyofilia globulinis ori fraqcia, romlebmac 

vicilinisa da leguminis saxelwodeba miiRes. zogadad sxvadasxva parkosnidan gamoyofil am 

cilebs uwodeben 7S da 11S cilebs. orive cilas rTuli meoTxeuli struqtura  gaaCnia, 

romlebic gansazRvraven maT Tvisebebsa da funqciebs. 

bolo wlebSi dagrovda sakmaod didi masala, romelic miuTiTebs samarago cilebis 

meoTxeuli struqturis mniSvnelobaze marcvlis gaRvivebis procesSi. dadgenil iqna, rom 

gaRvivebis dros cilebi iSlebian dabalmolekulur naerTebaT.  rasac win uswrebs 

aminomJavebis dezaminirebisa da Sardovanas dagrovebis procesi. 

sxvadasxva parkosnebis jamuri globulinebis cilovani kompleqsi xasiaTdeba 

gansxvavebuli xsnadobiT, eleqtroforetuli da aminomJavuri SemadgenlobiT.  am monacemebs 

didi mniSvneloba aqvT axali sortis mcenareebis gamoyvanisas warmoebuli saseleqcio-

genetikuri samuSaoebisaTvis. 

parkosnebs Soris maRali biologiuri Rirebulebis mqone cilis mniSvnelovan wyaros soio 

warmoadgens, romlisaganac mzaddeba soios fqvili, koncetratebi da izolatebi. am produqtebis 

aminomJavuri Semadgenloba mocemulia cxrilSi. 

                                                              

soios produqtebis aminomJavuri Semadgenloba 

 

    

   maxasiaTeblebi 

 produqtSi aminomJavebis Semcveloba g. 100g. cilaze 

 

soios 

marcvlebi 

soios 

fqvili 

soios 

koncentrati 

soios 

izolati 

cilis Semcveloba %  a.m.n. 39.6 57.0 68.0 91.0 

lizini 6.5 6.3 6.3 6.0 

 metionini+cistini 1.3 2.9 2.8 2.2 

 treonini 4.6 4.0 4.3 3.5 

 leicini 8.5 7.7 7.9 7.8 

 izoleicini 5.2 4.4 4.6 4.5 

 fenilalanini+tirozini 5.2 8.6 8.9 8.7 

 valini 5.6 4.8 4.8 4.6 

 triptofani 0.8 1.4 1.5 1.2 

 

maRali kvebiTi Rirebulebis cilebTan erTad, parkosnebis SemadgenlobaSi Sedian 

cilovani bunebis mqone antialimentaluri naerTebi5. isini mkveTrad amcireben cilovani 

produqtebisa da sakvebis kvebiT Rirebulebas. am nivTierebebs miekuTvnebaT kuW-nawlavis 

proteazebis inhibitorebi da leqtinebi. 

5 antialimentaluri naerTebi _ produqtebSi Semavali bunebrivi naerTebi, romlebic ar 
xasiaTdebian saerTo toksikurobiT, magram aqvT unari SezRudon an blokireba gaukeTon 
nutrientebis aTvisebas. 
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soios marcvlebi Seicaven trifsinis ara nakleb 5 inhibitors, romelTa raodenoba saerTo 

cilis 5-10%-s Seadgens. maT Soris yvelaze maRalmolekuluri inhibitori Seicavs 181 aminomJavis 

naSTs. 

fermentebis aqtiobis daqveiTeba gamowveulia inhibitorsa da erT an ramdenime ferments 

Soris  mtkice kompleqsis warmoqmniT. aRmoCenilia, rom yoveli inhibitori Seicavs aqtiur 

centrs, romelzec xdeba fermentis dakavSireba. soios erT-erTi inhibitori  Trgunavs 

tripsinisa da sisxlis fermentis _plazminis aqtiobas, magram ar moqmedebs qemotrifsinis 

aqtiobaze. e.w. bauman-birkis inhibitori, ki erTdroulad Trgunavs, rogorc trifsinis, aseve 

qemotrifsinis aqtiobas. 

soiodan cilovani produqtebis miRebis teqnologia iTvaliswinebs proteazebis 

inhibitorebis inaqtivacias orTqliT, mikrotalRebiT, duRebiT an sxva damuSavebiT. ris 

Semdegac xdeba inhibitorebis 80-90% inaqtivacia, qreba   soios produqtebis uaryofiTi 

moqmedeba organizmze. rac iZleva soios produqtebi sakvebad gamoviyenebis saSualebas. 

leqtinebi warmoadgenen mcenareuli warmoSobis glikoproteidebs, romlebic xasiaTdebian 

sisxlis eriTrocidebis, ujredebisa da baqteriebis aglutinaciis (agregacia, Sewebeba) unariT. 

aglutinacia xdeba leqtinebisa da ujredis zedapiris naxSirwylebis urTierTqmedebis gamo. 

leqtinebi warmoadgenen parkosnebis saerTo azotis 2-10% -s. 

Tavisufali saxiT leqtinebi farTod gamoiyenebian sisxlis jgufis dadgenisas, janmrTeli 

da kibos ujredebis SeswavlisaTvis da a.S. 

parkosani kulturebidan miRebuli produqtebis sertificirebisas  gansakuTrebuli 

yuradReba eqceva leqtinebisa da fermentebis inhibitorebis   aqtiobis dones. 

soiodan miRebuli fqvilis zogierTi saxeoba Seicavs aqtiur lipoqsigenazasa da -
amilazas. lipoqsigenaza monawileobas Rebulobs puris fqvilis gaTeTrebasa da comis 

stabilizaciaSi. -amilaza xasiaTdeba maRali TermomdgradobiT,   igi ufro didxans inarCunebs 

mdgradobas vidre xorblis  -amilazas. rac comis gazwarmoqmnis procesis intensifikaciisa da 

puris xarisxis gaumjobesebis saSualebas iZleva. 

  

zeTovani kulturis cilebi 
 
zeTovani kulturis TeslebisaTvis cilebisa da lipidebis Semnaxvel ZiriTad qsovils 

warmoadgens lebnis parenqima6 (mzesumzira, bamba, rafsi), endospermi (abusalaTinis Teslebi, 

qinZi) an orive erTad (bamba, seli). saTadarigo cilebi Tavmoyrilia aleironis SreSi 

zeTovani kulturis TeslebSi cilebis Semcveloba 14-37%-s Seadgens. mzesumzira Seicavs 

15%-mde cilas, araqisi 20-37%, kanafi 20-22%, rapsi 25-26%, abusalaTini 18-20%, bambis Teslebi 34-

37%. zeTovani kulturebis cilebi Seicaven 10-30% albuminebs da 90%-mde globulinebs. am 

cilebis ganmasxvavebel Taviseburebas warmoadgens triptofanis, tirozinisa da fenilalaninis 

didi raodenoba, zogierTi kulturebi xasiaTdebian lizinis (rafsi), gogirdSemcveli 

aminomJavebisa (qunJuti, mzesumzira, rafsi) da treoninis (rafsi, mzesumzira) maRali 

SemcvelobiT.  

                                                                      

        zeTovani kulturebis cilebis aminomJavuri Semadgenloba 

 

 

aminomJavis dasaxeleba 

zeTovani kulturis TeslebSi aminomJavebis 

Semcveloba mg. 1 g. cilaze 

mzesumzra araqisi rafsi qunJuti bamba 

valini   52  50   52   46  45 

izoleicini   37  36   40   40  35 

6 parenqima _ mcenaris qsovili, romelic Sedgeba erTi zomis ujredebisagan   
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leicini   67  70   74   69  57 

lizini   38  37   60   28  41 

treonini   47  30   42   40  39 

meTionini+cistini   42  25   51   45  25 

fenilalanini+tirozini   80  95   86   83  83 

triptofani   17   11   18    15   10  

 

 rogorc cxrilidan Cans, gansakuTrebiT maRali biologiuri RirebulebiT xasiaTdebian 

rafsis, mzesumzirisa da qunJutis cilebi 

didi praqtikuli mniSvneloba aqvs cilovani nivTierebebis cvlilebis Seswavlas marcvlis 

momzadebisa da gadamuSavebis procesSi ( Sroba, Senaxva, kanis gacla, Termuli damuSaveba, 

dawnexva, eqstraqcia) da cilovani izolatebisa da koncentratebis miRebisas. gansakuTrebiT 

srulad es procesebi Seswavlilia mzesumzirisaTvis. rogorc gamokvlevebiT dadginda ukve 

Srobis pirvel etapze iwyeba cilebis denaturacia,  rac mkveTrad amcirebs  maT biologiur da 

kvebiT Rirebulebas.   

Termuli damuSavebis, lebnebis daqucmacebis, gacris da eqstraqciis procesebi iwveven 

cili fraqciuli Semadgenlobis cvlilebas. albuminebis raodenoba nawnexSi orjer mcirdeba, 

Sesabamisad izrdeba glutelinebis wili. temperaturis momateba 15-30%-iT amcirebs lizinisa da 

meTioninis Semcvelobas glutelinebSi.  teniTa da temperaturiT damuSavebis Sedegad mimdinare 

denaturaciul cvlilebebs mivyavarT dabalmolekuluri komponentebis  raodenobis 

SemcirebasTan. 

zeTovani kulturebis marcvlebSi arsebuli antialimentaruli cilovani bunebis mqone 

nivTierebebi amcireben nawnexis kvebiT Rirebulebas. am nivTierebebs miekuTvneba araqisis 

inhibitorebi, abusalaTinis ricini, proteazebi, ureaza da lipoqsigenaza. ricini iwvevs sisxlis 

hemaglutinacias. alimentaruli naerTebis Semcveloba damokidebulia zeTovani kulturebis 

sortze, maTi inaqtivacia xdeba Termuli damuSavebis dros. 

neitralur da sust tute areSi, maRal temperaturaze damuSavebisas zeTovani kulturebis 

cilebSi Semavali lizinis, triptofanis da gogirdSemcveli aminomJavebis naSTebi 

urTierTqmedeben nedleulis polifenolebTan wyalbaduri da kovelenturi bmebis warmowmniT. 

am gardaqmnebis Sedegad  cilebis kvebiTi Rirebuleba mcirdeba, icvleba maTi funqcionaluri 

da organoleptikuri maCveneblebi. 

amJamad arsebobs zeTovani kulturebidan cilis koncentratebis miRebis realuri 

SesaZlebloba. am saxis nedleulidan cilis gamoyofis mizanSewoniloba ganpirobebulia  maTi 

maRali SemcvelobiTa da mdidari aminomJavuri SedgenilobiT. 

 

                   kartofilis, bostneulisa da xilis cilebi 
 
azotovani nivTierebebis dabali Semcvelobis gamo xili (0.4-1.0%) da bostneuli(1.0-2.0%) ar 

TamaSobs did rols adamianis ciliT uzrunvelyofaSi. aRsaniSnavia, rom cilis Semcveloba am 

nivTierebebis 50%-ze naklebia, gamonakliss warmoadgens kartofili, romelSic cilebis 

raodenoba 1.5-2.5-jer aRemateba aracilovan nivTierebebs. 

                                                                 cxrili 7 

                cilebis Semcveloba xilsa da bostneulSi 

                      ( % mSral wonze gadaangariSebiT) 

 

xil-bostneulis saxeoba cilis raodenoba 

 

TeTrTava kombosto      1.8 

stafilo      1.3 
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kartofili      1.5 

xaxvi      1.4 

badrijani      1.2 

Warxali      1.5 

kitri      0.8 

sazamTro      0.7 

gargari      0.9 

vaSli      0.4 

 

Tu gaviTvaliswinebT, rom kartofilis moxmareba saSualod 330 g. dReSi, maSin misi 

saSualebiT kmayofildeba cilaze moTxovnis 6-8%. aminomJavuri Semadgenlobis mixedviT 

kartofilis cilebi miekuTvnebian biologiurad srulfasovan cilebs. qaTmis kvercxis 

cilasTan Sedarebis misi biologiuri Rirebuleba 80%-ia, xolo idealur cilasTan mimarTebaSi 

70%. limitirebul aminomJavebs warmoadgenen meTionini, cistini da leicini. 

kartofilis cilebis ZiriTadi nawili 70% globulinebiTaa warmodgenili, 30%-s ki 

albuminebi warmoadgenen. 

bostneulis kulturebs Soris gansakuTrebiT maRali cilis SemcvelobiT xasiaTdeba 

mwvane barda ( 28.3-31.9% ) da Wyinti simindi ( 10.4-14.9% ). mwvane bardis cilebis ZiriTad nawils 

globulinebi warmoadgenen, xolo simindSi ki prolaminebi. mwvane bardaSi albuminebis 

raodenoba 2-3-jer aRemateba maT raodenobas mwife marcvalSi. gansakuTrebiT aRsaniSnavia 

bardisa da simindis aminomJavuri Semadgenloba am vegetatiur periodSi. aminomJavebis 

mniSvnelovan nawils Seadgenen leicini da izoleicini (saerTo raodenobis 15.4%), fenilalanini 

(7.1%), valini da meTionini (5.2%), arginini (10.5%) da treonini (5.2%).Wyinti simindis cilebisaTvis 

damaxasiaTebelia leicinisa da izoleicinis (15,1%), argininis (12.4%) da glutaminis mJavis (17.3%) 

maRali Semcveloba. 

sainteresoa azotovani nivTierebebis Semadgenlobis cvlileba badrijansa da wiwakaSi 

gadamuSavebisa da Senaxvis procesSi. mwife badrijani xasiaTdeba cilis Sedarebi maRali 

SemcvelobiT wiwakasTan SedarebiT ( Sesabamisad 1.55% da 0.76%), ris gamoc  igi bevrad ufro  

naklebad Wkneba Senaxvis dros. 

kartofilis xilisa da bostneulis azotovani nivTierebebi did rols TamaSoben 

produqtebis kvebiTi da organoleptikuri Tvisebebis CamoyalibebaSi, Senaxvisadmi mdgradobasa 

da vitaminebis SenarCunebaSi. Tavisufali aminomJavebi monawileobas Rebuloben aromatis 

CamoyalibebaSi, peqtolituri fermentebi ganapirobeben xilis darbilebas Senaxvis procesSi, 

nitratebis maRali Semcveloba ki uaryofiTad moqmedebs mcenareuli nedleulis Senaxvis 

unarianobaze. 

mcenareuli nedleulis fermentebi monawileobas Rebuloben damwifebisa da sunTqvis 

procesebSi, riTac mniSvnelovan gavlenas axdenen  produqtebisa da naxevarfabrikatebis 

samomxmareblo Tvisebebis Camoyalibebaze. 

 gansakuTrebuli mniSvneloba eniWebaT hidrolazebsa da oqsireduqtazebs. xilisa da 

bostneulis Senaxvisunarianoba damokidebulia anaerobuli dehidrogenazebisa 

(alkoholdehidrogenaza, vaSlis, qarvis da limonis mJavebis dehidrogenazebi) da Jangbadis 

gamaaqtiurebeli oqsireduqtazebis aqtiobaze. xilisa da bostneulis Senaxvis meTodebi 

iTvaliswineben am fermentebis aqtiurobis daTrgunvas. 

hidrolazebidan xilSi, bostneulsa da karTofilSi aRmoCenilia -glukozidaza, -
fruqtofuranozidaza, poligalaqturonaza, peqtinliaza, proteolituri da sxva fermentebi. 

konservaciis, Srobis da naturaluri wvenebis miRebis procesSi gamoyenebuli Termuli 

damuSaveba iwvevs fermentebis inaqtivacias, rac xels uwyobs nedleulis feris, aromatisa da 

gemos SenarCunebas. 
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rZisa da xorcis cilebi 
 
xorci, rZe da maTi gadamuSavebis produqtebi Seicaven kargad balansirebulsa da advilad 

asaTvisebel cilebs. saqonlis, cxvrisa da Roris kunTovani qsovilis cilebi Tavisi 

srulfasovnobiTa da aminomJavuri SemadgenlobiT TiTqmis ar gansxvavdebian erTmaneTisagan. 

SemaerTebeli da myesebis cilebi ki arasrulfasovan cilebs miekuTvnebian. 

xorcsa da xorcis produqtebSi cilis Semcveloba meryeobs 11-22%-is farglebSi. kunTovani 

qsovilis ZiriTad cilebs miozini da aqtini warmoadgenen, isini АТФ-Tan erTad uzrunvelyofen 

kunTebis SekumSvisa da modunebis  meqanizms. miozini Seadgens kunTebis cilis 55%-s. miozini 

xasiaTdeba    АТФ-hidrolizuri aqtiobiT da uxsnad aqtinTan bmis warmoqmnis unariT. aqtini 

warmoadgens monomerul globularul cilas. masze modis kunTebis cilis 25%. kunTebis 

SekumSva warmoadgens aqtinisa da miozinis mierTeba _ gayofis xuT safexurian ganmeorebad 

process, romelic iwyeba АТФ-is hidroliziT. 

kunTovani ujredebi Seicaven wyalSi xsnad globularul qromoproteids mioglobins 

romlis prostetul jgufs warmoadgens Hhem-cikluri tetrapiroli. 

tetrapiroli wamoqmnilia erT sibrtyeSi  ganlagebuli -mdgomareobaSi SeerTebuli oTxi 

molekula pirolisagan, romlis centrSic moTavsebulia Fe2+ ioni, romlis daJangva iwvevs 

mioglobinis aqtiurobis dakargvas. 

mioglobinis funqcias wamoadgens ara Jangbadis gadatana (hemoglobinis msgavsad), aramed 

misi maragis Seqmna, romelic gamoiyeneba Jangbadis nakleblobis dros (Zlieri fizikuri 

datvirTva). 

mioglobins, romelic ar aris dakavSirebuli JangbadTan ewodeba dezoqsimioglobimi (Mb ), 
JangbasTan dakavSirebuls ki oqsimioglobini (MbO2). xorcis produqtebis Seferiloba 

damokidebulia mioglobinis Semcvelobaze. Fe2+  -is daJangva Fe3+-Si iwvevs pigmentis wiTeli 

Seferilobis muq yavisferSi gadasvlas, rac dakavSirebulia araaqtiuri metmioglobinis 

(MetMb). mioglobinis Termuli damuSavebac dakavSirebulia metmioglobinis warmoqmnasTan. 

mioglobinis Jangbads SesaZlebelia Caenacvlos azotis  oqsidi, naxSirbadis oqsidi, 

gogird wyalbadi da sxva. mioglobinis es Tviseba gamoiyeneba xorcis produqtebisaTvis 

intensiuri wiTeli feris misacemad. magaliTad am mizniT gamoyenebuli nitritebi mioglobinTan 

warmoqmnian nitrozomioglobins (NOMb), romelic gacxelebisas warmowmnis muqi wiTeli 

Seferilobis pigments nitrozomioxromogens.  

                                            t 

NO  + Mb→ NOMb→ nitrozomioqromogeni 
 

xorcis produqtebis Sebolvis dros warmoiqmnebs wiTeli Seferilobis mqone  

karboqsimioglobini (CO Mb), xolo xorcis daZvelevis dro warmoqmnili gogirdwyalbadi 

uerTdeba mioglobins yviTeli Seferilobis sulfomioglobinis warmoqmniT (HH2S Mb ). 
kolageni _ cxoveluri samyaros erT-erTi yvelaze gavrcelebuli cilaa. igi warmoadgens 

kanis, myesebis, ZarRvebis, Zvlebis, Tvalis rqovanisa da xrtilebis ZiriTad makromolekulas. 

kolageni uzrunvelyofs SemaerTebeli qsovilebis ujredgare struqturas. mis gansakuTrebul 

ganmasxvavebel Taviseburebas warmoadgens samspiraliani struqtura. TiToeuli suberTeuli 

warmoadgens -marcxnivmbrunav spirals. sami -spirali exveva marjvnivmbrunav superspiralad, 

romlebic erTiandebian fibrilebSi. kolagenis samspiraliani struqturebi stabilizirdebian 

jaWvis Siga da gare disulfiduri bmebiT. 

SemaerTebeli qsovilebis elastiur fibrilebSi aRmoCenilia cila elastini. igi mdidaria 

gliciniT, alaniniT da liziniT, magram Raribia proliniT. elastinis gansakuTrebul 

Taviseburebas warmoadgens gansxvavebuli xasiaTis gverdiTi bmebi. 

didi raodenobiT SemaerTebeli qsovilebis Semcveli xorci Termuli damuSavebis Semdegac 

uxeSi rCeba. kolagenisa da elastinis SeTvisebis unarianoba Zalian dabalia, magram zogierTi 
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daavadebebisas, nawlavebis perestaltikis gasaZliereblad mizanSewonilia SemaerTebeli 

qsovilebiT mdidari sakvebis gamoyeneba. specialuri dietebis dros gamoiyeneba Jelatini, 

kolagenis arasruli hidrolizis produqti. marTalia Jelatini arasrulfasovani cilaa, magram 

labis mdgomareobaSi organizmis mier misi SeTviseba advilad xdeba. 

rZe – heterogenuli sistemaa, romelSic dispersiul fazas emulgirebuli cximis 

globulebi da kazeinis koloiduri micelebi warmoadgenen, xolo dispersul ared _ cilebis, 

laqtozis, marilebisa da vitaminebis xsnari gvevlineba. jamuri cilis  Semcveloba rZeSi 2.9-

3.5%-is farglebSi meryeobs. gamoiyofa cilis ori jgufi: kazeinebi (78-85%) da Sratis cilebi 

(15-25%). rZe Seicavs 20-mde sxvadasxva ferments (peroqsidaza, katalaza, lipaza, qolinesteraza, 

-amilaza, lizocimi, proteaza da sxava), hormonebs (oqsitocini, kortikosteroidebi, tiroqsini 

da sxva) da cximis globulebis garsSi Semaval cilebs. 

rZis ZiriTadi cilebia kazeinebi ( S1-, S2-, - da -kazeini), isini advilad aiTvisebian da 

warmoadgenen Seucvladi aminomJavebis, kalciumis, fosforisa da mTeli rigi fiziologiurad 

aqtiuri peptidebis wyaros. 

Sratis cilebi xasiaTdebian mniSvnelovani fiziologiuri funqciebiT. imunoglobulinebi 

asruleben damcvel funqciebs, laqtoferini da lizocimi antibaqteriuli Tvisebebis 

matareblebia, -laqtoglobulini asrulebs transportul funqciebs, mas nawlavebSi gadaaqvs 

mikro- da makro elementebi, vitaminebi da lipidebi, - laqtalbumini aucilebelia rZeSi 

laqtozis sinTezisaTvis.  

kazeinis meoTxeuli struqturis warmoqmnisas gansakuTrebuli mniSvneloba aqvs 

hidrofobur urTierTqmedebebs da fosfor-kalciumis xidebs, romlebic warmoadgenen   

kazeinkalcium fosfatis kompleqsis safuZvels.  

 
 

kompleqsis SemadgenlobaSi Semavali kalciumi asrulebs struqturis warmomqmnelis rols. 

ori molekula kazeinis serinfosfatis jgufebs Soris warmoqmnili xidiT aerTebs maT. kazeinis 

izoeleqtruli wertili   pH 4.6-4.7-is farglebSia. daleqili kazeini praqtikulad uxsnadia 

wyalSi, magram ixsneba sust tute areSi, tute marilTa xxsnarebsa da mineralur mJavebSi. 

kazeini xasiaTdeba wylis didi SeboWvis unariT ( 2g. wyali 1 g. cilaze). rasac Zalian didi 

mniSvneloba aqvs nedl, pasterizebul an sterilizirebul rZeSi cilis mdgradobisaTvis. 

kazeinis hidrofiluri Tvisebebi izrdeba   misi  -laqtoglobulinTan urTierTqmedebis dros. 

am urTierTqmedebazea damokidebuli rZemJava an dvritis fermentebis moqmedebiT miRebuli 

Senadedis struqturis meqanikuri Tvisebebi. 

sawarmoo kazeinebi miiReba cximmoxdili rZis mJavebiT an rZemJava SratiT damuSavebis an 

kalciumis marilebis, qimozinis da sxva fermentebis moqmedebiT. miRebis meTodze 

damokidebulebiT arCeven sxvadasxva funqcionaluri Tvisebebis mqone natriumis kazeinats, 

kalciumis kazeinats, mJavur an dvritis kazeinats da koprecipitats7.  

7 koprecipitati _ ucximo rZidan miRebuli kazeinisa da Sratis cilebis erToblivad daleqvis 
produqti 
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sakvebis axali formebis (xorcisa da Tevzis produqtebis analogebi) warmoebisas didi 

mniSvneloba eniWeba kazeinis gelwarmoqmnis unars, mis urTierTqmedebas aracilovani bunebis 

nivTierebebTan, mdgradi emulsiebis warmoqmnasa da sinerezisis movlenas8. 

rZis cilebi xasiaTdebian maRali biologiuri RirebulebiT. Sratis cilebSi Seucvladi 

aminomJavebis Semcveloba bevrad aRemateba kazeins. 

Sratis cilebi Seadgenen rZis saerTo cilebis mxolod 0.5-0.8%. rZis pasterizaciis dros 

isini denaturirdebian, mJave da dvritis fermentebiT koagulaciis dros warmoqmnian kompleqs  

-kazeinTan da ileqebian masTan erTad. -laqtalbumini disulfiduri bmebis gamo ar ileqeba  
pH 4.6-ze,   Termostabiluria da ar   koagulirdeba dvritis fermentebis moqmedebiT. 

imunoglobulinebi warmoadgenen glikoproteidebs, maTi ZiriTadi funqciaa 

mikroorganizmebisa da ucxo ujredebis aglutinacia. rZidan gamoyofilia imunoglobulinebis 

sami ZiriTadi jgufi: G, A  da M imunoglobulinebi. 

arCeven ori tipis Srats;: 

 tkbils, romelic warmoiqmneba yvelis warmoebis dros; 

 mJaves, romelic warmoiqmneba xaWosa da kazeinebis warmoebis procesSi.  

rZis Srati gamoiyeneba danamatis saxiT pur-funTuSeulis, sakonditro   da bavSvTa kvebis 

produqtebis warmoebis dros, risTvisac mas akoncentrireben Srobis, ultrafiltraciis da 

eleqtrodializis meTodebiT. Sratidan  izolatebis, koncentratebis da koprecipitatebis 

misaRebad iyeneben Termodenaturacias izoeleqtrul wartilSi Semdgomi kompleqswarmoqmniT 

anionur polisaqaridebTan    (alginatebi, peqtinebi). am meTodebis gamoyeneba saSualebas iZleva 

gamovyoT rZis Sratis cilebis 70-90% da mivaniWoT mas sasurveli funqcionaluri Tvisebebi 

 
cilebis funqcionaluri Tvisebebi 

 

 cilovani nivTierebebis fizikur-qimiuri maxasiaTeblebi, romlebic gansazRvraven maT 

gardaqmnebs sasursaTo produqtebis warmoebis teqnologiuri procesebis dros da   

ganapirobeben produqtebis struqturas, teqnologiur da samomxmareblo Tvisebebs  

gaerTianebulia Ffunqcionaluri Tvisebebis saxelwodebis qveS. 

cilebi umniSvnelovanes funqcionalur Tvisebebs miekuTvneba xsnadoba,  wylisa da cximis 

SeboWvis unari, dispersiuli sistemebis (emulsiebi, qafebi, suspenziebi) stabilizacia,  labebis 

warmoqmna, siblante, elastiuroba da teqsturirebis unari. polipeptidis jaWvebSi aminomJavebis 

specifikuri Tanmimdevroba, cilis zedapirze hidrofoburi da hidrofiluri jgufebis 

araTanabari ganawileba, spiraluri ubnebis arseboba an ar arseboba ganapirobebs 

funqcionaluri Tvisebebis Taviseburebas. 

  mcenareebSi da cxovelebis organizmSi cila gvxvdeba sam mdgomareobaSi: Txevadi _ rZe 

da sisxli; vaJinismagvari _ kvercxis cila; myari _ Tmebi, bewvi, tyavi. zogadad cilebi 

amorfuli nivTierebebia, magram zogierTi maTgani SeiZleba gamoyofil iqnas kristaluri saxiT, 

magaliTad kvercxisa da rZis albumini, sisxlis hemoglobini da sxva. 

  cilebis   ZiriTadi funqcionaluri Tvisebebia: 

                          

                   1.  xsnadoba da wylis SeboWvis unari 
 

xsnadoba umniSvnelovanesi maCvenebelia cilis funqcionaluri Tvisebebis Sefasebisas. igi 

xasiaTdeba koeficientebiT NNSI (Nitrogen solubility index)9  da  PPS(protein ratio, which passed into solution)10. 

8 sinerezisis movlena _ siTxis gamoyofa  dispresuli sistemidan(gelidan), romelsac Tan axlavs  
moculobis Semcireba 
9   NSI_ azotis xsnadobis koeficienti; 
10  PPS _ xsnarSi gadasuli cilis koeficienti; 
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pirvel SemTxvevaSi isazRvreba (produqtSi saerTo Semcvelobis procenti) xsnarSi gadasuli 

azotis raodenoba, meoreSi ki cilis raodenoba. 

cilebis umravlesoba miekuTvneba hidrofilur  nivTierebebs, romelTac unari aqvT 

wyalTan urTierTqmedebis dros warmoqmnan hidratnaerTebi. am urTierTqmedebas hidratacia 

ewodeba. hidrataciis dros cilis yoveli molkulis garSemo warmoiqmneba, sivrceSi 

orientirebuli wylis Sre, romelic icavs cilovan molekulebs agregaciisagan da amrigad 

xels uwyobs cilis xsnaris mdgradobas.      

cilebis hidrofiluri Tvisebebi ganpirobebulia maT SemadgenlobaSi polaruli jgufebis 

arsebobiT ( - CO- NH- , - NH2,  - COOH ) .  izoeleqtrul wertilSi  cilis hidrofiluri Tvisebebi 

minimaluria, irRveva misi hidratuli garsi, rasac SeiZleba mohyves misi daleqva. igive SeiZleba 

moxdes zogierTi organuli gamxsnelis ( spirti, acetoni), tute metalTa marilebis, amoniumis 

sulfatis xsnaris da sxvaTa damatebisas. 

sakvebi produqtebis cilebis gansxvavebuli xsnadoba safuZvlad udevs ara marto 

izolatebisa da koncentratebis gamoyofis teqnologiur procesebs, aramed bevri sasursaTo 

produqtis xarisxis Camoyalibebasac. 

cilebis xsnadobas gansakuTrebuli mniSvneloba eniWeba iseTi produqtebis warmoebisas, 

romelTa teqnologiuri procesebi iTvaliswineben cilebis hidrolizs (avtolizs) da 

denaturacias (Sroba, Senaxva). xsnadobis unaris dakargva, rogorc wesi aisaxeba sxva 

funqcionalur Tvisebebzec, rac Tavis mxriv moqmedebs produqtebis xarisxsa da maT SeTvisebis 

unarianobaze. gansakuTrebiT didia moTxovnebi cilebis xsnadobis mimarT sasmelebis, puris, 

fqvilovani sakonditro  da makaronis nawarmis warmoebis dros. sasmelebis warmoebisas 

gamoiyeneba maRali xsnadobis   mqone cilebi, xolo fqvilovani nawarmisas ki – dabali. pur-

funTuSeulis gamaumjobeseblebSi maRali xsnadobis mqone cilebis gamoyeneba amcirebs 

produqciis elastur da drekad Tvisebebs, rac uaryofiTad moqmedebs produqciis xarisxze. 

hidrofiluri cilebi garkveul pirobebSi ierTeben wylis did raodenobas,    jirjvdebian 

da warmoqmnian koloidur sistemas _ labas.  saSualod 1g cilam zedapirze SesaZlebelia 

daikavSiros 2-4 g wyali. 

cilis SezRuduli gajijvebisas misi koncentrirebuli xsnarebi warmoqmnian labebs. 

labebs axasiaTebT denadoba, plastikuroba, isini drekadni arian, aqvT formis SenarCunebis 

unari. 

ganasxvaveben Semavseblian, Sereul, kompleqsur, anizotropul labebs da qserolabebs. 

Semavseblebiani labebi Seicaven sxva cilebs suspenzirebul an gaxsnil mdgomareobaSi, Sereuli 

labebi Sedgebian sxvadasxva saxis cilebis sivrculi badisagan, kompleqsur labebs warmoqmnian 

cilebisa da sxva nivTierebebis kompleqsebi. anizotropuli labebis ganmasxvavebel 

Tavisburebas warmoadgens maT SemadgenlobaSi cilis orientirebuli molekulebis arseboba, 

xolo qserolabebis ( mSrali labebi) _ xangrZlivi droiT Senaxvis unari. 

cilis hidrofilur Tvisebebs, maT gajijvebis da labebis warmoqmnis unars did 

mniSvneloba aqvs kvebis mrewvelobaSi. comis mozelvis procesi, pur_funTuSeulisa da 

makaronis warmoeba   mTlianad dakavSirebulia cilebis gajijvebasTan.  aseve didi mniSvneloba 

aqvs  wylis SeboWvis unars alaos warmoebisas, marcvlis dalbobisa   da aRmocendebis  

procesSi. 

xorcisa da Tevzis analogebis warmoebisas Semavseblebad da funqcionalur 

ingredientebad cilebis gamoyenebis SemTxvevaSi didi mniSvneloba eniWeba cilis suspenziebis 

iseT Tvisebebs, rogoricaa gajijvebis xarisxi da nawilakebis zoma, aris  pH-is mniSvneloba, 

temperatura, naxSirwylebisa da lipidebis arseboba. 

xangrZlivi Senaxvis dros cilebis daZvelebasTan dakavSirebiT,   maTi gajijvebis 

unarianoba klebulobs. amis magaliTs warmoadgens parkosnebis marcvlebis an burRulis 

CaxarSvis unarianobis Semcireba xangrZlivi Senaxvisas. 
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2. q a f w a r m o q m n a 
 
qafwarmoqmnis qveS igulisxmeba cilis unari, warmoqmnas maRalkoncentrirebuli sistemebi 

siTxe _ gazi. aseT sistemebs qafebi ewodebaT. qafis mdgradoba damokidebulia ara marto cilis 

bunebaze, aramed mis koncentraciaze da temperaturaze. qafebi miiRebian haeris meqanikuri 

ganawilebiT cilis xsnarSi, rac SeiZleba miRweul iqnas aTqvefiT, wnevis daweviT, an cilis 

Semcvel sistemebSi mimdinare mikrobiologiuri da qimiuri procesebis warmarTviT. amis 

magaliTs wamoadgens puris afuebis dros naxSirorJangis gavleniT webogvaras mier warmoqmnili 

qafi, igive xdeba sakonditro nawarmis cxobis dros, rodesac qimiuri gamafxviereblebi 

gamoyofen amiaksa da naxSirorJangs. 

cilebis qafwarmoqnis Tviseba xasiaTdebs qafwarmoqmnis unariTa da qafis mdgradobiT. 

pirveli xasiaTdeba wamoqmnili qafis moculobis fardobiT cilis raodenobasTan, xolo meore 

qafis daSlis naxevarperiodiT, anu droiT, romlis ganmavlobaSic qafis moculoba naxevrdeba. 

orive maCvenebeli damokidebulia aris  pH-ze, cilis koncentraciaze, marilebis Tanaobaze, 

temperaturaze, lipidebis, saqarozis, sakvebi boWkoebis arsebobaze, cilis fraqciul 

Semadgenlobasa da aRnagobaze. 

 cilebis qafwarmomqmneli unari farTod gamoiyeneba sakonditro mrewvelobaSi pastilis, 

zefiris da sxvadasxva xilis sufleebis warmoebisas. es Tvisebebi  safuZvlad udevs aTqvefili 

sakonditro nawarmis  ( biskvitebi, kremebi, desertebi da sxva) warmoebas. 

 

                3.  cximis SeboWvisa da emulgirebis unari 
 
cilebis cximis SeboWvis unari damokidebulia ara marto aminomJavur Semadgenlobasa da 

struqturaze, aramed cilis fraqciul Semadgenlobaze, damuSavebis meTodze, aris pH-ze, 

temperaturaze, naxSirwylebisa da lipidebis Semcvelobaze. maRali cximSemboWveli unari 

ganapirobebs produqtis naz da erTgvarovan konsistencias, gamoricxavs cximis gamoyofas, 

produqtis danaoWebas, mcirdeba danakargebi xarSvisa da Sewvis dros. 

cilebis emulgirebis unari farTod gamoiyeneba cximovani emulsiebis miRebis 

teqnologiur procesebSi. cilis molekulaSi hidrofoburi da hidrofiluri dajgufebebis 

arseboba ganapirobebs molekulebis ganawilebas wyali_cximi  fazebis gayofis sazRvarze. 
cilis hidrofiluri jgufebis orientacia wylisaken, xolo hidrofoburebisa cximisaken 

amcirebs dispersiuli sistemebSi zedapirul daWimulobas, Zens maT mdgrad agregatul 

mdgradobas da siblantes. gansakuTrebiT farTodaa gavrcelebuli “cximi wyalSi” da ”wyali 

cximSi” tipis sakvebi emulsiebi. cilis Semcveli yvela saxis emulsia miiReba ori siTxis 

erTmaneTSi meqanikuri dispergirebiT saTqvefebisa da homogenizatorebis gamoyenebiT. cilis 

emulgirebis unari fasdeba emulgirebis tevadobiT, emulsiis mdgradobiT da sxva. 

mcenareuli da cxoveluri cilebis emulgirebis unari gamoiyeneba pur-funTuSeulis, 

fqvilovani sakonditro nawarmis, dabalkaloriuli margarinebis, maionezebis, xorcis 

produqtebisa da sxvaTa warmoebis dros. 
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cilebis gardaqmna teqnologiuri procesebi dros 
 

1. denaturacia 
 

cilebis xsnarebis umravlesoba sxvadasxva fizikuri da qimiuri faqtorebis gavleniT 

(temperatura, organuli gamxsnelebi, mJaveebi, marilebi ), iWrebian da gamoiyofian naleqis 

saxiT. am proces denaturacia ewodeba, mas Tan axlavs cilis meoradi, mesamadi da meoTxadi 

struqturebis rRveva. denaturirebuli cilebi kargaven xsnadobis unars, hidrofilur 

Tvisebebs, biologiur aqtiobas, icvleba makromolekulis forma, fermentebis moqmedebiT 

advilad hidrolizdebian.    

 
cilebis umravlesoba denaturirdeba Zlieri mineraluri maJavebisan tuteebis Tanaobisas, 

gacxelebiT, gacivebiT, zedapirul-aqtiuri nivTierebebiT damuSavebiT, SardovaniT, mZime 

metalebiT ( Ag, Pb, Hg ) an organuli gamxnelebiT (EeTanoli, meTanoli, acetoni ).  

 cilis bunebasa da gareSe pirobebze damokidebulebiT denaturacia SeiZleba iyos 

Seqcevadi da Seuqcevadi.  

kvebis mrewvelobaSi gansakuTrebuli mniSvneloba aqvs siTbur denaturacias. yvela 

sasursaTo produqti, romelmac gaiara maRal temperaturuli damuSaveba Seicavs 

denaturirebul cilas.  cilebis umravlesoba denaturirdeba 60_800C-ze, magram gamonaklisis 

saxiT gvxvdeba Termostabiluri cilebic, magaliTad rZis -laqtoglobulini, zogierTi 

baqteriis -amilaza.  cilis denaturaciis magaliTia kvercxis cilis gamagreba moxarSvis an 

Sewvis dros. cilebis Termomdgradoba ganpirobebulia disulfiduri bmebis didi raodenobiT. 

aRsaniSnavia, rom temperaturuli zemoqmedebis xarisxi bevradaa damokidebuli produqtis 

tenianobaze, aris pH –ze, marilebisa da aracilovani nivTierebebis arsebobaze. magaliTad 

soiosa da mzesumziras cilebis denaturaciis temperatura SesamCnevad klebulobs cximovani 

mJavebis da matulobs saqarozisa da saxameblis  Tanaobisas. 

denaturaciis gamomwvev faqtorebs gansakuTrebiT didi mniSvneloba aqvT fermentebis 

aqtiobis regulirebisas. yvela zemoqmedeba, romelic iwvevs meoradi da mesamadi struqturis 

stabilizacias mimarTulia fermentebis aqtiobis amaRlebisaken. 

zogierTi cila denaturirdeba gayinvis dros _100C-sa da ufro dabal temperaturaze  

siTburi denaturaciis xarisxi bevradaa damokidebulia    temperaturis moqmedebis droze.     

Termuli denaturacia  udevs safuZvlad mcenareuli nedleulis blanSirebis, puris cxobis, 

makaronis nawarmisa da sxva produqtebis warmoebis, sterilizaciis, xorcis, Tevzisa da 

bostneulis, xarSvisa da Sewvis fizikur-qimiur procesebs. am gardaqmnebis Sedegad Cqardeba 

cilebis SeTvisebis procesi kuW-nawlavSi, yalibdeba sakvebi produqtebis samomxmareblo 

Tvisebebi _ teqstura, garegani saxe organoleptikuri Tvisebebi.  

 
                         2.   hidrolizi 
 

kvebis mrewvelobaSi, sxvadasxva produqtebis warmoebisas, did mniSvneloba  eniWeba   

cilebis fermentuli hidrolizis process.  

proteolituri fermentebiT cilebis hidrolizi did rols asrulebs puris cxobis, 

yvelis damwifebis, xorcis damuSavebis da sxva procesebis dros. cilebis hidrolizis Sedegad 
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xdeba xorcisa da tyavis darbileba. damarilebuli da Sebolili xorcis produqtebis 

sagemovno Tvisebebis Camoyalibeba.  

alaos warmoebis dros qeris endospermSi adgili aqvs globulinebis, albuminebis, 

prolaminebisa da glutelinis hidrolizs, romlis drosac alaoSi grovdeba dabal 

molekuluri azotovani nivTierebebis xsnadi formebis – peptidebisa da aminomJavebis dagroveba. 

cilebis maRalmolekuluri fraqciebi endo- da egzopeptidazebis gavleniT iSlebian. 

polipeptidazebi Seicaven amino da karboqsipeptidazebsac. 

puris da fqvilovani sakonditro nawarmis tradiciuli teqnologiiT warmoebis dros 

cilebis Rrma hidrolizs adgili ar aqvs. comis momzaddebis dros cilebis struqturis 

cvlileba, rogorc wesi  mimdinareobs molekulebis agregaciisa da dezagregaciis Sedegad. 

 

3.  melanoidebis warmoqmna 
 

 40-1000C-is farglebSi mniSvnelovani siswrafiT mimdinareobs cilebisa da aRmdgeneli 

Saqrebis urTierTqmedeba, romelis drosac adgili aqvs Seferili naerTebis warmoqmnas, 

romlebsac melanoidebs uwodeben. am reaqciis dros aminomJavebis – NH2 jgufebi 

urTierTqmedeben Saqrebis glikozidur hidroqsilTan. am reaqciebma SeiZleba iTamaSon, rogorc 

dadebiTi aseve uaryofiTi roli sasursaTo produqtis xarisxis CamoyalibebaSi. 

melanoidebis warmoqmnis dros adgili aqvs ara marto produqtis gamuqebas, aramed 

mcirdeba mSrali nivTierebebisa da Seucvleli aminomJavebis ( lizini, treonini) Semcveloba.   

uaryofiTad SeiZleba CaiTvalos  maTi wamoqmnis Sedegad gamowveuli feris, gemosa da 

sunis cvlileba,   mravali produqtis   (gamSrali xili, kartofili, kvercxis fxvnili) 

Senaxvis dros.  mcirdeba produqtis biologiuri Rirebuleba, vinaidan warmoqmnili kompleqsebi 

ar hidrolizdebian kuW-nawlavis traqtis fermentebis mier. melanoidebis warmoqmnis reaqcias 

Tan axlavs Sida anhidridebis, cikluri amidebisa da - izopeptiduri bmebis warmoqmna. 
melanoidebi ganapirobeben puris qerqisa da mSrali rZis Seferilobasa da damaxasiaTebel 

aromats. isini  warmoiqmnebian xorcisa da Tevzis Sewvis, alaos, ludisa da sxva produqtebis 

warmoebis dros.  

 

4. Termuli daSla 
 
cilis Semcveli produqtebis 100-1200C-ze damuSavebis dros adgili aqvs cilis 

makromolekulebis daSlas funqcionaluri jgufebis moxleCiT, peptiduri bmebis gawyvetiT, 

gogirdwyalbadis, amiakis, naxSirosJangisa da sxva ufro rTuli aracilovani nivTierebebis 

warmoqmniT. rZis, xorcisa da Tevzis produqtebis sterlizacia 1150C-ze maRal temperaturaze 

iwvevs cisteinis naSTebis daSlas gogirdwyalbadis, dimeTilsulfatisa da cisteinis mJavis 

warmoqmniT. 

maRali temperaturis zemoqmedebiT, cilis molekulaSi Semavali asparaginisa da 

glutaminis mJavebis dezaminirebis da glicinis dehidrataciis Sedegad SesaZlebelia produqtSi 

diketopiperazinis warmoqmna, romelic sakmaod didi raodenobiTaa moxalul kakaos marcvlebSi. 

cilebis Termuli daSlis produqtebs Soris gvxvdeba mutagenuri Tvisebebis mqone 

naerTebi. Termuli warmoSobis mutagenebi warmoiqmnebian  sakvebi produqtebis cximSi Sewvis, 

gamocxobis, Sebolvisa da Srobis procesSi. mutagenebs Seicavs bulioni,   saqonlis, Rorisa da 

frinvelis  Semwvari xorci, Semwvari kvercxi, Sebolili da apoxtili Tevzi. zogierTi 

maTTagani iwvevs Ddnm-is memkvidrul cvlilebebs da maTi zemoqmedeba adamianis organizmze 

SesaZlebelia  icvlebodes umniSvnelodan sasikvdilomde. 

cilebis toqsiuri Tvisebebi, romlebic vlindeba 2000C-ze maRal temperaturaze an tute 

areSi SedarebiT dabal temperaturaze SeiZleba gamowveul iqnan ara marto destruqciuli 

procesebiT, aramed aminomJavebis naSTebis izomerizaciaSi  L-dan D formaSi. D izomerebis 
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arseboba amcirebs cilebis SeTvisebis unars. magaliTad rZis kazeinis 2000C-mde gacxeleba 

amcirebs mis biologiuri Rirebulebas 50%-iT. 

maRal temperaturaze, tute areSi cilaSi Semavali zogierTi aminomJavis naSTi  

monawileobs mTel rig gardaqmnebSi. magaliTad arginini gardaiqmneba ornitinSi, cisteini _ 

dehidroalaninSi, romelic  Sedis kondensirebis raqciaSi lizinis, ornitinisa da cisteinis 

naSTebTan molekulaTaSorisi bmebis warmoqmniT, rac mkveTrad amcirebs cilebis kvebiT 

Rirebulebas.  

                
 
 
 

cilis raodenobrivi gansazRvris meTodebi 
 
cilis raodenobriv gansazRvras sasursaTo produqtebSi ZiriTadad  axdenen azotis 

Semcvelobis mixedviT keldalis meTodis gamoyenebiT. analizis gamartivebisa da xangrZliobis 

Semcirebis mizniT  am meTodma, misi SemuSavebis dRidan ( 1883 w.)    mravaljer ganicada 

modificireba,   sxvadasxva katalizatorebisa da mineralizaciis pirobebis gamoyenebiT. 

modicifirebuli meTodebis safuZvelze SemuSavebulia maRali warmadobis mqone “Кьельфос”-is 
tipis avtomaturi analizatorebi, romelTa Rirebuleba dResac sakmaod maRalia. keldalis 

meTodiT cilis gansazRvris  dros gamoiyeneba gadamyveni koeficienti, rac erTgvar    

pirobiTobasTan aris dakavSirebuli. magram miuxedavad am naklisa es meTodi mainc rCeba bevri 

sasursaTo produqtis standartSi. 

azotis raodenobis cilaSi gadasayvanad gamoiyeneba koeficienti 6.25, romlis mniSvneloba 

iangariSeba im faqtidan, rom cilebis umravlesobaSi azotis Semcveloba 16%-ia. ufro swori 

iqneba, Tu movaxdenT diferencirebas da yoveli produqtisaTvis gamoviyenebT   Sesabamis 

koeficients, romelic moyvanilia cxrilSi. 

 

azotis gadamyvani koeficientebi 

 

 

produqti 

azotis 

Semcveloba 

cilaSi % 

gadamyvani 

koeficienti 

xorbali 17.5 5.7 

Wvavi 17.5 5.7 

Svria 17.5 5.7 

qeri 17.5 5.7 

mzesumzira 17.5 5.7 

soia 17.2 5.8 

simindi 16.0 6.25 

xorci 16.0 6.25 

rZe 15.67 6.38 

 

aRsaniSnavia cilis gansazRvris diumas meTodi, neitrono-aqtivaciuri meTodi da 

fenolhipoqloridis meTodi, romelic tardeba xelsawyo “Техникон”-ze. 
diumas meTodiT cilis gansazRvris dros, sakvlevi nimuSis wonaki iSleba naxSirorJangis 

areSi airad mdgomareobamde, ris Semdegac xdeba N2-is moculobis gansazRvra. 
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neitrono aqtivaciuri meTodis gamoyenebis dros, reaqtorSi xdeba sakvlevi nimuSis azotis 

atomebis bombardireba neitronebiT, warmoqmnili 13N-is atomebis raodenobas sazRvraven gama-

sxivebis intensiobis mixedviT 

“Техникон”-ze cilis gansazRvra xorcieldeba kolorimetruli meTodis safuZvelze. 

isazRvreba mineralizaciis procesSi gamoyofili amoniumis sulfatis, fenolisa da 

hipoqloridis tute areSi urTierTqmedebisas wamoqmnili lurji Sefervis intensioba. 

zemod CamoTvlili meTodebi sizustiT ar Camouvardebian keldalis meTods, magram maTi 

gamoyeneba bevrad ufro did xarjebTanaa dakavSirebuli. 

sakmaod farTod gamoiyeneba infrawiTeli speqtroskopiis meTodi. am meTodis gamoyenebisas 

xelsawyoebis dasakalibreblad gamoyenebul etalonebSi cilis gansazRvra xdeba keldalis 

meTodiT. 

cnobilia cilis gansazRvris meTodebi romelTa safuZvels warmoadgens simRvrivis 

xarisxis ( nefelometuli meTodebi), cilis molekulis mier sxvadasxva saRebavebis adsorbcia 

da gardatexis maCveneblis mniSvneloba  gansazRvra.  

sasursaTo produqtebis kvlevisas   xSirad sargebloben biuretisa da louris meTodebiT. 
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3. naxSirwylebi 
 

1. naxSirwylebis zogadi daxasiaTeba 
 

naxSirwylebi warmoadgenen bunebriv Saqrovan nivTierebebs, romelTa SemadgenlobaSi Sedis 

C, H  da  O  atomebi.  isini farTod arian gavrcelebuli bunebaSi, gvxvdebian nebismieri 

cxoveluri, mcenareuli da baqterialuri warmoSobis ujredSi, rogorc Tavisufali aseve 

bmuli saxiT. naxSirwylebi warmoadgenen biologiuri samyaros sam meoTxeds, maT   didi adgili 

(60-80%) ukaviaT adamianis kvebis racionSi, rac ramdenime mizeziT SeiZleba aixsnas: 

_ naxSirwylebi Seadgenen mcenareuli produqtebis ZiriTad nawils. es ukanasknelebi ki, 

rig SemTxvevebSi sakvebi racionis umniSvnelovanesi Semadgeneli komponentia; 

_ naxSirwylebiT mdidari produqtebi ( marcvleuli, fqvili, burRuli, kartofili ) 

xasiaTdebian Senaxvis ufro didi periodiT, vidre cxiveluri warmoSobis produqtebi; 

_ mcenareuli warmoSobis produqtebi bevrad ufro dabali fasis arian vidre cxoveluri. 

 naxSirwylebi cocxali organizmis ujredebSi energiis wyarosa da akumulatorebs 

warmoadgenen, asruleben sayrdeni nivTierebis rols, Sedian mravali bunebrivi naerTis 

SemadgenlobaSi, warmoadgenen mniSvnelovani bioqimiuri reaqciebis regulatorebs. cilebTan da 

cximebTan erTad warmoqmnian cocxali materiis safuZvels.  Sedian nukleinis mJavebis 

SemadgenlobaSi da monawileoben memkvidreobiTi informaciis gadacemaSi. 

naxSirwylebi heterocikluri naerTebia. Seicaven spirtis, aldehidis an ketonis jgufebs.  

zogadad naxSirwylebi or jgufad _ martiv da rTul naxSirwylebad SeiZleba davyoT. 

martivi naxSirwylebi anu monosaqaridebi ewodeba naerTebs, romlebsac ar gaaCniaT 

hidrolizis unari. rTuli naxSirwylebis hidrolizis saboloo produqtebs monosaqaridebi 

warmoadgenen.  

amJamad miRebuli klasifikaciis mixedviT naxSirwylebi iyofa sam ZiriTad jgufad: 

monosaqaridebad, oligosqaridebad da polisaqaridebad. suraTze mocemulia naxSirwylebis 

klasifikaciis sqema. 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

sur.  naxSirwylebis klasifikacia 

ketozebi 

monosaqaridebi polisaqaridebi 

aldozebi 

naxSirwylebi 

 oligisaqaridebi 
 

 poliozebi 
 

homopoli 
saqaridebi 

heteropoli 
saqaridebi 
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1.1. monosaqaridebi 

 
 

monosaqaridebi myari kristaluri nivTierebebia. isini cudad ixsnebian spirtSi, advilad 

wyalSi.  maTi umravlesoba xasiaTdeba tkbili gemoTi. 

monosaqaridebi ZiriTadad Seicaven naxSirbadis 3-dan 9 atomamde. naxSirbadis atomebis 

raodenobis mixedviT isini iyofian triozebad (C3), tetrozebad (C4), pentozebad (C5), heqsozebad 

(C6) da a.S. gansakuTrebiT gavrcelebulia bunebaSi pentozebi da heqsozebi. funqcionaluri 

jgufebis mixedviT monosaqaridebi iyofian aldozebad da ketozebad. 

   

 

     H      O                                   H     O                                 CH2OH 
          \      //                                     \     //                                    | 
             C                                           C                                      C 
              |                                             |                                       | 
     H-C-OH                                    H-C-OH                                C= O 
              |                                             |                                       |       
          H-C-OH                                HO-C- H                              H-C-OH 
              |                                             |                                       | 
       HO-C-H                                      H-C-OH                            H-C-OH 
              |                                             |                                        | 
              CH2OH                                H-C-OH                                 CH2OH 
                                                             |        
                                                            CH2OH 
 
   aldopentoza             aldoheqsoza         ketoheqsoza 

      riboza                   glukoza            fruqtoza 

 

wyalxsnarebSi monosaqaridebi aldehiduri da ketonuri formidan gadadian ciklur 

formebSi da piriqiT. am movlenas tautomeria ewodeba. 

monosaqaridebi Seicaven asimetriuli naxSirbadis 3-4 atoms, rac ganapirobebs maTi 

wyalxsnarebis optikur aqtiobas.  tautomeruli gardaqmnis gamo monosaqaridebis axlad 

damzadebuli xsnaris sinaTlis sxivis brunvis kuTxe TandaTanobiT icvleba da garkveuli 

drois Semdeg iRebs mudmiv mniSvnelobas. am movlenas mutarotacia ewodeba.  

naxSirbadis ukanasknel asimetriul atomTan H da OH-is mdebareobis mixedviT ansxvaveben D  
da  L rigebs. bunebaSi gavrcelebulia monosaqaridebis mxolod  D  formebi. 

Saqrebis cikluri formebi warmoadgenen e.w. Siga naxevrad acetalebs. ciklis warmoqmnis 

Sedegad warmoiqmneba naxSirbadis axali asimetriuli atomi, romelsac glikoziduri anu 

anomeruli atomi ewodeba. am naxSirbadis mimarT warmoqmnil izomerebs   da  - anomerebi 
ewodebaT. 
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monosaqaridebs Soris gansakuTrebiT farTodaa gavrcelebuli heqsozebi da pentozebi. 

heqsozebidan aRsaniSnavia glukoza, fruqtoza, galaqtoza, xolo pentozebidan _ arabinoza, 

qsiloza da   riboza. pentozebi ar SeiTvisebian adamianis organizmis mier. 

glukoza anu yurZnis Saqari, yvelaze gavrcelebuli heqsozaa. Tavisufali saxiT Sedis 

xilis, kenkris da Taflis SemadgenlobaSi. glukoza oligo- da polisaqaridebis ZiriTadi 

Semadgeneli nawilia. glukozis molekulebisaganaa agebuli saxamebeli da glikogeni, igi Sedis 

saqarozisa da laqtozis SemadgenlobaSi. glukoza erTaderTi Saqaria, romelic Sedis sisxlis 

SemadgenlobaSi. igi advilad ganicdis yvela saxis duRils. 

fruqtoza anu xilis Saqari Tavisufali saxiT Sedis Taflis, xilis wvenisa da yvavilebis 

neqtris SemadgenlobaSi. Sedis saqarozis SemadgenlobaSi. warmoqmnis maRalmolekulur 

polisaqarid inulins. igi yvelaze tkbili Saqaria monosaqaridebs Soris. fruqtoza advilad 

aiTviseba organizmis mier da ar moiTxovs insulins. 

galaqtoza _ rZis Saqris laqtozis Semadgeneli nawilia, Sedis mcenareul qsovilebsa da 

Teslebis SemadgenlobaSi. 

arabinoza _ Sedis wiwvovan mcenareebSi, Saqris Warxlis nawnexSi, peqtinuri nivTierebebis, 

hemicelulozebis, lorwoebis da gumi-nivTierebebis SemadgenlobaSi.  

ribozas gansakuTrebuli adgili ukavia monosaqaridebs Soris. igi monawileobas Rebulobs 

memkvidreobiTi informaciis gadacemisa da energiis Senaxva - gadacemis procesebSi vinaidan 

Sedis dezoqsiribonukleinis (dnm), ribonukleinis (rnm) mJavebis, adenozintrifosfatis (atf),     

adenozindifosfatis (adf)  SemadgenlobaSi.  riboza Sedis ribuloza-1,5-difosfatSi, romelic 

monawileobs mcenareebis mier haeridan naxSirorJangis asimilaciaSi.  

qsiloza  Sedis bambis CenCos, simindis murkis SemadgenlobaSi. uerTdeba ra fosfors 

qsiloza  mniSvnelovan rols TamaSobs Saqrebis urTierTgardaqmnis dros. 

 

polisaqaridebi 
oligosaqaridebi 

 
oligosaqaridebi anu I rigis polisaqaridebs miekuTvnebaT naxSirwylebi, romelTa 

molekulSi Sedis glikoziduri bmiT dakavSirebuli 2-10  monosaqaridis   naSTi. 

monosaqaridebis raodenobis mixedviT arCeven di-, tri- da a.S. oligosaqaridebs. 

disaqaridebis hidrolizis dros warmoiqmneba monosaqaridis ori molekula. isini 

warmoadgenen Saqrebis erT-erT ZiriTad wyaros adamianisa da cxovelTa sakvebSi. 

disaqaridebs Soris gansakuTrebiT farTodaa gavrcelebuli maltoza, saqaroza da 

laqtoza. 

maltoza warmoadgens - glukopiranozil 1,4- - glukopiranozas. igi warmoiqmneba, 

rogorc saSualedo produqti saxameblis an glikogenis hidrolizis dros. 
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saqaroza yvelaze gavrcelebuli disaqaridia. misi molekula Sedgeba                    -  D- 
glukozisa da - D-  fruqtozis naSTebisagan. 

 

 
sxva disaqaridebisagan gansxvavebiT saqaroza ar Seicavs Tavisufal naxevrad acetalur 

hidroqsils da ar xasiaTdeba aRmdgeneli TvisebebiT 

laqtoza Sedis mxolod rZis SemadgenlobaSi da Sedgeba  -  D- glukozisa da     - D-  
galaqtozis naSTebisagan. 

 

 

 
  
rafinoza bunebrivi trisaqaridebis yvelaze cnobili (Sedgeba fruqtozis, glukozisa da 

galaqtozis naSTebisagan) warmomadgenelia. igi didi raodenobiT Sedis Saqris Warxlis da sxva 

mcenareebis, kerZod parkosnebis SemadgenlobaSi.  

zogadad mcenareul qsovilebSi Semavali oligosaqaridebi Tavisi SemadgenlobiT ufro 

mravalferovania, vidre cxovelur ujredebSi Semavali. 

            

1.3. polisaqaridebi 
 
  aRnagobis mixedviT polisaqaridebi SesaZlebelia gavyoT or jgufad:  

 homopolisaqaridebi, romlebic Sedgebian erTi saxis monomerebisagan; 

 heteropolisaqaridebi, romlebic Sedgebian  ori an ramdenime saxis monomerebisagan. 
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funqcionaluri daniSnulebis TvalsazrisiT polisaqaridebi iyofa struqturul da 

sarezervo nivTierebebad. umniSvnelovanes struqturul polisaqarids warmoadgens celuloza, 

xolo samaragos _ saxamebeli da glikogeni (Sesabamisad mcenareebSi da cxovelebSi). 

saxamebeli warmoadgens ori homopolisaqaridis xazovani amilozisa da gantotvili 

amilopeqtinis kompleqs, romelTa saerTo formulaa (C6H10O5). amilozis molekuluri masa 

meryeobs 50 aTasidan 2 mln. dal., xolo amilopeqtinisa 1-dan ramdenime mln. dal.-mde. 

amilozis Semcveloba saxamebelSi 10-30%-ia, xolo amilopeqtinisa 70_90%-is farglebSi 

icvleba. saxameblis polisaqaridebi agebulia glukozis naSTebisagan, romlebic amilozis   

struqturaSi  SeerTebuli arian -1,4 bmebiT, xolo amilopeqtinis gantotvis wartilebSi -1,6 
bmebiT. 

saxamebeli _ adamianis sakvebis umniSvnelovanesi nawilia. puri, kartofili, burRuli, 

bostneuli _ organizmis ZiriTad energetikul resursebs warmoadgenen. 

glikogeni farTodaa gavrcelebuli cxoveluri warmoSobis qsovilebSi, aRnagobiT axloa 

amilopeqtinTan. glikogenis molekula amilopeqtinis msgavsad agebulia Zlier gantotvili ( 

gantotva monosaqaridis yoveli 3-4 naSTis Semdeg) jaWvisagan, romelSic glukozis naSTebis 

raodenoba 5 _ 50 farglebSi icvleba. glikogeni xorcisa da RviZlis qsovilebis samarago 

naxSirwyalia.  cxovelTa dakvlis Semdeg igi swrafad iSleba D-glukozis warmoqmniT, romelic 

Semdgom laqtatSi gardaiqmneba. 

celuloza anu ujredana yvelaze gavrcelebuli mcenareuli homopolisaqaridia. igi 

warmoadgens mcenareebis sayrden masalas, misganaa agebuli foTlebisa da Reros uxeSi ConCxi. 

sufTa saxiT igi wamodgenilia bambasa da filtris qaRaldSi. merqani 50%-mde ujredanas 

warmoadgens, romelic dakavSirebulia fenoluri bunebis mqone maRalmolekulur nivTiereba _ 

ligninTan. celuloza Sedgeba 600-900 glukozis naSTisagan, misi saSualo molekuluri masaa 1-

1.5•106 dal. 

celulozis molekulaSi glukozis naSTebi dakavSirebulia erTmaneTTan   -1,4 
glikoziduri bmebiT, rac polimeris sworxazovan struqturas ganapirobebs. celuloza ar 

iSleba ZuZumwovrebis  kuW-nawlavis fermentebis mier, misi SeTvisebisaTvis balaxis mWamelTa 

kuWSi gamomuSavdeba specialuri fermenti _ celulaza, romelic polisaqarids 

celodeqstrinebad da celobiozad Slis. 

deqstranebi warmoadgenen D – glukozis naSTebisagan Sedgenil homopolisaqaridebs. isini 

warmoiqmnebian saqarozaze baqteriebis mier sinTezirebuli specialuri fermentis _ 

deqstrinsaqarazas moqmedebiT. gamoyenebuli Stamis saxeobaze damokidebulebiT miiReba 

sxvadasxva xarisxiT gantotvili polimerebi. deqstranebi gamoiyeneba sxvadasxva markis 

sefadeqsebis misaRebad. 

pentozanebi celulozis magvari polisaqaridebia, romlebic agebulia qsilozis, 

arabinozis da sxva pentozebis naSTebisagan. gansakuTrebiT mdidaria pentozanebiT kaklis 

naWuWi, mzesumziras Tavebi, simindis murki, Tiva, Wvavi. 

inulini wyalSi xsnadi maRalmolekuluri naxSirwyalia. ar ixsneba spirtSi. mJavuri 

hidrolizis dros warmoqmnis fruqtofuranozisa da mcire raodenobiT glukopiranozis narevs. 

igi didi raodenobiT Sedis topinamurisa da georginis bolqvebSi, babuawverasa da vardkaWaWas 

fesvebSi, kauCukis xis fesvebSi, foTlebsa da ReroebSi. am mcenareebSi inulini cvlis 

saxamebels. mcenareebi, obis sokoebi da safuvrebi Seicaven ferment inulazas, romelic axdens 

inulinis hidrolizs fruqtozis warmoqmniT. 

lorwoebi da gumi_nivTierebebi (gumfisebi). warmoadgenen koloiduri bunebis mqone 

polisaqaridebis jgufs, romlebic  aerTianeben,   blanti da webovani xsnarebis warmoqmnis 

unaris mqone, xsnad naxSirwylebs am jgufis   tipiuri warmomadgenlebia alublis, qliavisa da 

nuSis xeebis mier totebisa da gvarjis dazianebis adgilze gamoyofili nivTierebebi. lorwos 

didi raodenobiT Seicavs selis Tesli da Wvavis marcvlebi. maTi arsebobiT aixsneba selis 

Teslebis naxarSisa da Wvavis fqvilis wyalxsnaris siblante. 



43

 

alublis webos naxSirwylebis Seswavlis Sedegad gamovlinda, rom igi ZiriTadad Sedgeba 

galaqtozis, manozis, arabinozis, glukuronis mJavis da qsilozis naSTebisagan. Wvavis 

marcvlebis lorwovani nivTierebebi ZiriTadad pentozanebisagan Sedgebian. 

gumfisebi farTod gamoiyenebian warmoebaSi. isini xasiaTdebian iseTi mniSvnelovani 

TvisebebiT, rogoricaa siblantis, webovnobis, gajijvebis unarianobis gazrda. gumfisebi 

gamoiyenebian rogorc Semkvrelebi, Semasqeleblebi an emulgatorebi kosmetikuri da 

farmacevtuli produqciis warmoebisas da rogorc stabilizatorebi kvebis mrewvelobaSi. 

peqtinuri nivTierebebi Sedian mcenareebis wvensa da nayofSi. isini warmoadgenen 

heteropolisaqaridebs da Sedgenili arian -(1,4)-glikoziduri bmebiT dakavSirebuli 

galaqturonis mJavis naSTebisagan. galaqturonis mJavis karboqsilis jgufebi, sxvadasxva 

xarisxiT eTereficirebulia meTilis spirtiT, rac warmoadgens peqtinuri nivTierebebis 

klasifikaciis safuZvels. 

 protopeqtini, rTuli Semadgenlobis wyalSi uxsnadi nivTierebaa. protopeqtinSi, 

galaqturonis mJavis grZeli jaWvi dakavSirebulia sxvadasxva polisaqaridebTan 

(celuloza, arabani, galaqtani da sxva) da cilovan nivTierebebTan; 

 peqtinis mJavebi _ dabali eTerifikaciis xarisxis poligalaqturonis mJavebi; 

 peqtini _ srulad eTerificirebuli peqtinis mJava.  

peqtinuri nivTierebebi warmoadgenen xilis labebis safuZvels. isini kargad ixsnebian 

wyalSi da warmoqmnian koloidur xsnarebs. 

hemicelulozebs miekuTvnebaT gansxvavebuli qimiuri struqturis mqone mcenareuli  

polisaqaridebi: glukomananebi, galaqtomananebi da qsilanebi, romlebic gverdiT jaWvSi 

Seicaven arabinozas, glukozas da sxva. hemicelulozebi, rogorc wesi Tansdeven celulozasa 

da  lignins, qsilanebi da glukomananebi mtkicedaa  adsorbirebuli celulozis zedapirze. 

sxvadasxva mcenareebidan gamoyofili hemicelulozebi xasiaTdebian erTmaneTisagan 

gansxvavebuli struqturuli agebulebiT. 

glikozidebi. glikozidebis mxolod mcire nawili  gvxvdeba sakveb produqtebSi. maTi 

mniSvneloba damokidebulia ara maT raodenobaze, aramed maT fiziologiur aqtiobaze. mTeli 

rigi glikozidebisa xasiaTdebian Zlieri qafwarmoqmnis da stabilizaciis unariT, zogierTi 

maTgani ganapirobebs sakvebi produqtis fers, gemos an aromats. gogirdSemcveli glikozidebi 

gvxvdeba mdogvis Teslebsa da pirSuSxas fesvebSi, maT glikozinolatebi ewodebaT. am klasis 

yvelaze cnobili  glikozinolats  sinegrini  ewodeba. zogierTi  mecnieri gogirdSemcvel 

glikozidebs an maTi daSlis produqtebs sakvebis  antialimentalur faqtorebs miakuTvnebs. 

levoglukozanis (1,6-anhidro--D-glukopiranoza) garkveuli raodenoba warmoiqmneba 

pirolizis Sedegad fqvilovani nawarmis cxobis an moxrakvis dros an Saqrisa da misi vaJinis 

maRal temperaturaze gaxurebis dros. 

cianogenuri glikozidebi glikozidebis mniSvnelovan klass warmoadgenen. es nivTierebebi 

in vivo degradaciis dros gamoyofen HCN-s (cianwyalbad mJava). es glikozidebi sakmaod xSirad 

gvxvdeba bunebaSi ( mware nuSi, sorgo, kurkovani xilis kurkebi). am nivTierebebis daSlis 

Sedegad gamoyofili HCN –is detoksikaciis dros warmoiqmneba Tiociani. es reaqcia 

mimdinareobs ferment     S-transferazis monawileobiT. did raodenobiT glikozidis miRebis 

dros  adgili aqvs detoqsikaciis reaqciis daTrgunvas, ramac SesaZlebelia Zlieri mowamvla 

gamoiwvios. cianiduri mowamvlis Tavidan acilebis saukeTeso gzas aseTi produqtebis sakvebi 

racionidan amoReba warmoadgens. 

 

           
2. naxSirwylebis fiziologiuri mniSvneloba 

 
naxSirwylebs adamianis kvebaSi erT-erTi mniSvnelovani adgili ukaviaT. isini warmoadgenen 

organizmis cxovelmyofelobisaTvis saWiro energiis ZiriTad wyaros. biologiuri Jangvis 
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Sedegad organizmSi Tavisufldeba energia, romelic akumulirdeba energiiT mdidari 

nivTierebis _ adenozintrifosfatis (atf) saxiT. 1 g. naxSirwylis Jangvis Sedegad organizmSi 

warmoiqmneba 16.7 kj anu 4 kkal energia. 

naxSirwylebis roli adamiani organizmisaTvis ar amoiwureba energetikuli mniSvnelobiT. 

am jgufis nivTierebebi da maTi warmoebulebi Sedian sxvadasxva qsovilebis SemadgenlobaSi da 

warmoadgenen plastikur masalas. magaliTad SemaerTebeli qsovilebi Seicaven 

mukopolisaqaridebs, romelTa SemadgenlobaSi Sedin naxSirwylebi da maTi nawarmebi. 

mravalferovania naxSirwylebis maregulirebeli funqciebic. isini xels uSlian ketonuri 

sxeulebis dagrovebas cximebis Jangvis dros. diabetiT daavadebulebs, romlebsac darRveuli 

aqvT naxSirwylebis cvla xSirad uviTardebaT acidozi. 

zogierTi naxSirwyali da mis warmoebuli xasiaTdeba garkveuli    biologiuri aqtiobiT 

da asrulebs organizmSi specialur funqcias. magaliTad heparini xels uSlis sisxlis 

Sededebas, gialuronis mJava ki baqteriebis SeRwevas ujredis garsSi. 

aRsaniSnavia naxSirwylebis damcveli funqciac. magaliTad RviZlSi myofi glukuronis 

mJava uerTdeba zogierT toqsiur nivTierebas aratoqsiuri rTuli eTerebis warmoqmniT, 

romlebic gamoiyofian organizmidan SardTan erTad. 

adamianis organizmis naxSirwylebis maragi Zalian mcirea da igi ar aRemateba sxeulis 1%-

s. intensiuri muSaobis dros is swrafad ixarjeba, ris gamoc aucilebelia naxSirwylebis 

yoveldRiuri miReba. naxSirwylebis sadReRamiso norma mozrdili adamianisaTvis saSualod 

Seadgens 400-500 g., romlis 80% modis saxamebelze. 

 

 

2.1. SeTvisebadi da ara SeTvisebadi naxSirwylebi 
 

sakvebi Rirebulebis TvalsazrisiT naxSirwylebi iyofa SeTvisebad da SeuTvisebad 

naxSirwylebad. 

SeTvisebad naxSirwylebs miekuTvneba _ mono- da oligosaqaridebi, saxamebeli da 

glikogeni. SeuTvisebadia _ celuloza, hemiceluloza, inulini, peqtini, gumi-nivTierebebi da 

lorwoebi. 

saWmlis momnelebel sistemaSi moxvedris Semdeg SeTvisebadi naxSirwylebi 

(monosaqaridebis garda) iSlebian, Seiwovebian da Semdeg an SeiTvisebian (glukozis saxiT) an 

gardaiqmenian cximad an inaxebian glikogenis saxiT.  gansakuTrebiT did raodenobiT cximis 

dagroveba xdeba racionSi mono- da oligosaqaridebis siWarbisa da energiis mcire xarjvis 

dros.  

nivTierebaTa cvla organizmSi Semdegi ZiriTadi procesebisagan Sedgeba: 

 kuW-nawlavSi moxvedrili poli- da di-saqaridebis daSla monosaqaridebamde. 

monosaqaridebis Sewova nawlavebis saSualebiT sisxlSi; 

 qsovilebSi (upirveles yovlisa RviZlSi) glikogenis sinTezi da daSla; 

 glukozis anaerobuli daSla _ glikolizi piruvatis warmoqmniT; 

 piruvatis aerobuli metabolizmi (sunTqva); 

 glukozis katabolizmi meoradi gzebiT; 

 heqsozebis urTierT gardaqmnebi; 

 lukoneogenezi anu naxSirwylebis warmoqmna aranaxSirwylovani produqtebidan,  

rogoricaa rZisa da piroyurZnis mJavebi, glicerini da aminomJavebi. 

glukoza warmoadgens naxSirwylebis im ZiriTad  formas, romliTac xdeba naxSirwylebis 

cirkulacia sisxlSi. sisxlSi glukozis normaluri Semcvelobaa 80_100 mg/100 ml. Saqris Warbi 

raodenoba gardaiqmneba glikogenSi, romelic saWiroebis SemTxvevaSi gamoiyeneba, rogorc 

glukozis wyaro. glukozis utilizaciis siCqare mkveTrad klebulobs hormon insulinis 

nakleblobis dros. aseT SemTxvevebSi glukozis raodenoba sisxlSi matulobs, rodesac igi 200-
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400 mg/100ml-s aWarbebs, Tirkmelebi veRar akaveben mas da glukoza Cndeba SardSi. iwyeba erT-

erTi umZimesi daavadeba _ diabeti. 

sisxlSi glukozis donis gansakuTrebiT swraf matebas iwvevs saqaroza.  

fruqtozis moxmareba ar axdens mkveTr gavlenas sisxlSi  glukozis Semcvelobaze. 

fruqtoza ZiriTadad Cerdeba RviZlSi, xolo sisxlSi moxvedris Semdeg monawileobs 

nivTierebaTa cvlis procesSi. misi utilizacia ar moiTxovs insulins, ris gamo fruqtozis 

moxmareba dasaSvebia diabetiT daavadebulTaTvis. fruqtoza, glukozaze da saxarozaze 

naklebad iwvevs kbilebis kariess. fruqtozis moxmarebis upiratesobas gansazRvravs isic, rom 

igi yvelaze tkbili Saqaria. 

galaqtoza sasursaTo produqtebSi Tavisufali saxiT ar gvxvdeba. igi warmoiqmneba 

laqtozis daSlis Sedegad, romelic mxolod rZesa da rZis produqtebSi Sedis. laqtozis  

moxvedra  nawlavebSi aaqtiurebs rZemJava baqteriebis ganviTarebas, romlebic Trgunaven 

paTogenur mikroflorisa da lpobis baqteriebis gamravlebas, riTac xels uwyoben kuW-nawlavis 

normalur funqcionirebas. 

araSeTvisabadi naxSirwylebi anu e.w. sakvebi boWkoebi ar utilizirdebiad organizmis mier, 

magram Zalian mniSvnelovan rols  asruleben saWmlis momnelebeli sistemis muSaobis 

regulirebaSi. sakvebi boWkoebi adamianis organizmSi asruleben Semdeg funqciebs: 

 nawlavebis perestaltikis stimulireba; 

 qolesterinis Sewovis blokireba; 

 dadebiT rols TamaSoben nawlavebis mikrofloris normalizaciaSi, Trgunaven 

lpobis procesebs; 

 dadebiT gavlenas   axdenen lipidur cvlaze, romlis darRvevamac SesaZlebelia 

simsuqnemde migviyvanos; 

 adsorbireben naRvlis mJavebs; 

 xels uwyoben mikroorganizmebis mier gamomuSavebuli toqsinebisa da mZime 

metalebis gamoyvanas organizmidan. 

sakvebSi SeuTvisebadi naxSirwylebis naklebloba xels uwyobs gul-sisxlZarRvTa 

daavadebebisa da swornawlavis avTvisebiani sismsivnis warmoqmnas. sakvebi boWkoebis 

sadReRamiso norma 20-25 g-s Seadgens. 

 
  naxSirwylebis Semcveloba sasursaTo  

produqtebSi 
 

naxSirwylebi Seadgenen mcenaris masis ¾3/4-s, isini Sedian marcvleulis, xilis, 

bostneulis da sxva produqtebis SemadgenlobaSi. 

marcvleulsa da maTi gadamuSavebis produqtebSi monosaqaridebisa da oligosaqaridebis 

Semcveloba SedarebiT mcirea. es kargad Cans cxrilebidan  

                                                                 

Saqrebi xorbalsa da WvavSi (%) 

 

     Saqrebi 

 

xorbali Wvavi 

glukoza 0.01-0.09 0.05 

fruqtoza 0.02-0.09 0.06 

saqaroza 0.19-0.57 0.41 

maltoza  0.06-0.15 0.14 

oligosaqaridebi 0.67-1.26 2.03 
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xorblisa da misi gadamuSavebis produqtebis naxSirwylebi (%) 

 

  produqti 

 

saxamebeli Saqrebi celuloza, 

hemiceluloza 

 

sul 

xorbali     52-55     2-3       8-14 60-70 

puris fqvili 67-68 1.7-1.8 0.1-0.2 73-74 

makaroni 62-69 1.7-4.6 0.1-0.2 72-75 

brinji 55 3 4-10 63-64 

wiwibura 63-64 2 1-2 67-68 

simindi 57 2.5-3 6-10 67-70 

 

 

saqarozis maRali Semcveloba sasursaTo produqtebSi (sakonditro nawarmi, sasmelebi, 

nayini da sxva) misi damatebiT miiRweva. 

sakvebi boWkoebis ZiriTad wyaros   warmoadgenen Wvavisa da xorblis qato, bostneuli, 

xili. am TvalsazrisiT, cexvili fqvilisagan damzadebuli puri ufro maRali Rirebulebisaa, 

vidre maRali xarisxis fqvilidan gamomcxvari. polisaqaridebis Semcveloba xorblis 

produqtebSi mocemulia cxrilSi   

                                                                                                                                                  

polisaqaridebis Semcveloba xorblis dafqvis produqtebSi 

(% mSral masaze gadaangariSebiT) 

 

produqti 

  

gamosavali ujredana pentozanebi saxamebeli 

xorbali 100 2.5 6.4 53.0 

fqvili u.x. 10.1 0.1 1.6 80.1 

fqvili I x. 22.4 0.2 1.8 77.8 

fqvili II x. 47.5 0.5 3.4 72.5 

qato 

 

18.4 8.4 22.1 13.8 

 

xilis naxSirwylebi ZiriTadad warmodgenilia saqaroziT, glukoziTa da fruqtoziT, 

polisaqaridebidan isini Seicaven ujredansa da peqtinur nivTierebebs.   

                                                                    

naxSirwylebis Semcveloba xilSi 

 

xilis 

saxeoba 

saqaroza glukoza fruqtoza peqtinuri 

nivTierebebi 

celuloza sul 

vaSli 3.0 3.8 8.1 1.1 0.6 11-17 

atami 6.3 5.1 4.4 0.6 1.0 17-18 

yurZeni 0.6-4.0 8-10 7-10 0.6 0.6 17-25 

limoni 0.9 0.6 0.6 1.1 0.5 3-4 

marwyvi 0.4 2.8 3.3 1.6 1.4 9-10 

 

cxoveluri warmoSobis produqtebSi, mcenareul produqtebTan SedarebiT, aTvisebadi 

naxSirwylebis Semcveloba bevrad dabalia. 

xorcis glikogeni aRnagobis mixedviT amilopeqtinis msgavsia. misi aTviseba saxameblis 

analogiurad mimdinareobs. 
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naxSirwylebis gardaqmna sasursaTo produqtebis 
warmoebis procesSi 

 
naxSirwylebis hidrolizi 

 
mravali sasursaTo produqtis warmoebis procesSi adgili aqvs glikozidebis, oligo- da 

polisaqaridebis hidrolizs. hidrolizis procesi damokidebulia mraval faqtorze: pH-ze, 

temperaturaze, naxSirwylis konfiguraciasa da fermentTan kompleqsze. es procesi   

mniSvnelovania sasursaTo produqtebis ara marto warmoebis aramed Senaxvis drosac. Senaxvis 

dros hidrolizis procesebma SesaZlebelia iTamaSon uaryofiTi roli, magaliTad gamoiwvion 

feris cvlileba, polisaqaridebis SemTxvevaSi ki labis warmoqmnis unaris  dakargva.  

ukanasknel wlebSi didi yuradReba eqceva Saqris vaJinebis miRebas sxvadasxva iaffasiani 

saxamebel Semcveli nedleulidan da saxameblidan. maTi miReba dafuZnebulia amilolituri 

fermentuli preparatebis (-amilaza, glukoamilaza, -amilaza) sxvadasxva kombinaciiT 

gamoyenebaze. 

saxamebelidan glukoamilazis moqmedebiT   glukozis vaJinis miRebis Semdeg, glukozo-

fruqtozis an fruqtozis vaJinis misaRebad, iyeneben glukoizomerazas. cxrilSi warmodgenilia 

sxvadasxva Semadgenlobis vaJinis sitkbos xarisxi.  

                                                              

                     fruqtozis maRali Semcvelobis mqone vaJinebis 

                          Semadgenloba da sitkbo 

 

maCvenebeli 

vaJinis tipi 

 

1 (Cveulebrivi) 2 3 

Saqris Semcveloba % 

glukoza 

 

52 

 

40 

 

7 

fruqtoza 42 55 90 

oligosaqaridebi 6 5 3 

fardobiTi 

sitkbo 

 

100 

 

105 

 

140 

 

 cnobilia, rom saxameblis hidrolizi mimdinareobs ufro swrafad vidre celulozis, rac 

dakavSirebulia celulozis aRnagobasTan. 

saxameblidan Saqris vaJinebis miRebisas saxameblis glukozaSi konversiis xarisxi 

gamoixateba e.w. glukozis eqvivalentSi (ge), romelic tolia reducirebadi Saqrebis (glukoza) 

% Semcvelobis vaJinis mSral nivTierebebze gadaangariSebiT. 

saxameblis hidrolizi. SesaZlebelia movaxdinoT ori gziT: mJavuri da fermentuli 

hidroliziT. 

1. mJavebis gavleniT saxameblis hidrolizis dros Tavdapirvelad adgili aqvs amilozasa 

da amilopeqtins Soris arsebuli bmebis Sesustebasa da gawyvetas. es dakavSirebulia saxameblis 

marcvlebis rRvevasa da homogenuri masis warmoqmnasTan. Semdeg xdeba   -D – ( 1,4 ) da    -D-(1,6 ) 
bmebis rRveva da gaxleCis adgilas wylis mierTeba. hidrolizis procesis warmarTvasTan erTad 

matulobs aldehiduri jgufebis raodenoba da klebulobs polimerizaciis xarisxi. 

reducirebad nivTierebebis matebas Tan axlavs deqstrinebis raodenobis kleba da glukozis 

koncentraciis zrda. hidrolizis procesSi maltozis, tri- da tetra saqaridebis raodenoba 

jer matulobs Semdeg ki klebulobs. glukozis eqvivalentis yovel mniSvnelobas Seesabameba am 

produqtebis garkveuli  Tanafardoba (sur 2-). hidrolizis pirobebisa da drois  cvlilebiT 

SesaZlebelia sxvadasxva Semadgenlobis vaJinebis miReba. hidrolizis saboloo produqts 

glukoza warmoadgens. 
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               sur. 2. Saqrebis Semadgenlobis cvlileba saxameblis 

                        mJave hidrolizis dros. 

 

saxameblis mJavuri hidrolizi xangrZlivi drois ganmavlobaSi warmoadgenda saxameblis 

daSaqrebis erTaderT gzas. es meTodi xasiaTdeba mTeli rigi naklovanebebiT, romelTagan 

aRsaniSnavia maRali koncentraciis mJavebisa da maRali  temperaturis gamoyenebis aucilebloba. 

procesis aseT pirobebSi Catareba iwvevs naxSirwylebis Termuli degradaciisa  da 

dehidrataciis produqtebis warmoqmnas. 

2. amilolituri fermentebiT saxameblis hidrolizis dros gamoiyeneba   fermentebi _  da 
 amilaza, glukoamilaza da sxva. moqmedebis mixedviT isini iyofian endo da egzoamilazebad. 

-amilaza warmoadgens endoamilazas, igi Slis maRalmolekuluri substratis Sigamolekulur 

bmebs. glukoamolaza da -amilaza ekzoamilazebia, isini Slian substrats arareducirebadi 

bolodan. 

saxameblis hidrolizi -amilaziT sqematurad SesaZlebelia Semdegnairad warmovidginoT: 

             -amilaza                -amilaza        -amilaza 

 saxamebeli_______-deqstrinebi_______maltoza________glukoza 
 

-amilaza moqmedebs saxameblis   marcvalis zedapirze da iwvevs mis gafxvierebas, romlis 

drosac marcvlis zedapirze warmoqmneba mravalricxovani bzarebi da    igi ixliCeba 

patar_patara nawilakebad. hidrolizis procesi mraval safexuriania. hidrolizis sawyis 

etapebze sareaqcio areSi grovdeba sxvadasxva molekuluri masis mqone deqstrinebi, Semdeg 

warmoiqmnebian tetra- da tri saqaridebi, romlebic saboloo jamSi hidrolizirdebian 

glukozamde. sur 3-ze mocemulia -amilaziT  saxameblis hidrolizis sqema. 

-amilaza Slis amilozasa da amilopeqtins arareducirebadi bolodan. -amilazisagan 

gansxvavebiT igi ar moqmedebs natiur saxamebelze. dabubkoebuli saxamebeli hidrolizirdeba -
konfiguraciis maltozamde. 

  

             -amilaza                  -amilaza                

 saxamebeli _______ -deqstrinebi _______  maltoza 
 

sur. 4-ze mocemulia -amilaziT saxameblis hidrolizis sqema. 
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glukoamilazac  egzofermentTa ricxvs miekuTvneba.  am jgufis fermentebis  sxva 

warmomadgenlebi iseve swrafad Slian -1,6 bmas, rogorc -1,4-s. glukoamilazis ganmasxvavebel 

Taviseburebas warmoadgens misi unari oligo- da disaqaridebze bevrad ufro swrafad  

moaxdinos maRalpolimeruli Saqrebis hidrolizi. 

saxameblis fermentatuli hidrolizi wamoadgens mravali kvebis produqtis warmoebis 

safuZvels da bevrad gansazRvravs saboloo produqtis xarisxs.  

puris warmoeba _ comis mozelvisa da cxobis procesi; 

ludis warmoeba _ ludis tkbilis miReba da alaos Sroba; 

spirtis warmoeba _ nedleulis momzadeba spirtuli duRilisaTvis; 

saxameblis sxvadasxva Saqrovani produqtebis warmoeba _ glukozisa da Saqris vaJinebi da 

badagi. 

saxameblis mJavuri da fermentatuli hidrolizis meTodebis sxvadasxva kombinaciebi 

saSualebas iZleva miviRoT saWiro Semadgenlobis vaJinebi. 

saqarozis hidrolizi.  sasursaTo produqtebis warmoebis sxvadasxva teqnologiuri 

procesebis dros saxaroza gamoiyeneba rogorc nedleuli, ris gamoc aucilebelia 

mxedvelobaSi miviRoT misi hidrolizisadmi gansakuTrebuli midrekileba. saqarozis hidrolizi 

SesaZlebelia warimarTos misi sakvebi mJavebis mcire raodenobasTan gacxelebisas. am dros 

warmoqmnilma reducirebadma Saqrebma   (glukoza,  fruqtoza) SesaZlebelia dehidrataciis, 

karamelizaciisa da melanoidebis warmoqmnis reaqciebSi monawileobis Sedegad warmoqmnan 

SeRebili da aromatuli nivTierebebi. rac  xSirad uaryofiTad moqmedebs saboloo produqtis 

xarisxze.  

sxvadasxva sasursaTo produqtebis warmoebis teqnologiuri procesebis dros saqarozis 

fermentuli hidrolizis  (-fruqtofuranozidaza, saqaraza, invertaza) gamoyeneba dadebiT 

gavlenas axdens produqciis xarisxze. sakonditro nawarmSi  -fruqtofuranozidazis 
gamoyenebiT SesaZlebelia Tavidan aviciloT kamfetebis daZveleba, puris cxobis dros _ 

gavaumjobesoT produqciis aromati.  

-fruqtofuranozidaziT saqarozis inversias adgili aqvs Rvinis warmoebis sawyis 

stadiaze. am gziT miRebuli invertuli vaJinebi gamoiyeneba ualkoholo sasmelebis warmoebis 

dros. 

araSeTvisebadi polisaqaridebis fermentuli hidrolizi. am saxis hidrolizi mimdinareobs 

celulazebis, hemicelulazebisa da peqtolituri fermentebis kompleqsis moqmedebiT. isini 

gamoiyenebin sasursaTo produqtebis warmoebis teqnologiur procesSi nedleulis sruli 

gadamuSavebisa produqciis xarisxis gaumjobesebisaTvis. magaliTad  qeris gaRvivebis dros,  

didi mniSvneloba aqvs pentozanebis hidrolizs,  romelic  ganapirobebs SeRebili da 

aromatuli nivTierebebis warmoqmnas alaos Srobisa da ludis xarSvis procesSi. es fermentebi 

gamoiyenebian wvenebisa da Rvinis warmoebis dros gamosavlis gazrdis, filtraciis 

gaumjobesebisa da wvenis dawmendisaTvis. 

celulozis hidrolizi mimdinareobs celulalituri fermentebis kompleqsis moqmedebiT. 

hemiceluloza peqtinur nivTierebebTan erTad  warmoadgens mcenareuli ujredebis kedlebis  

ZiriTad nivTierebas. hemicelulozis hidrolizis dros, romelic mimdinareobs hemicelulazuri 

fermentebis kompleqsis zemoqmedebiT, warmoiqmneba nivTierebebis farTo speqtri: glukoza, 

fruqtoza, manoza, galaqtoza, qsiloza, arabinoza, glukuronisa da galaqturonis mJavebi. 

peqtinuri nivTierebebis hidrolizs axdenen peqtolituri fermentebis kompleqsi. 
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  naxSirwylebis dehidrataciisa da Termuli  
degradaciis reaqciebi. 

 
sasursaTo produqtebis warmoebisas naxSirwylebis dehidrataciisa da Termuli 

degradaciis reaqciebs did mniSvneloba eniWebaT. maTi katalizireba xdeba mJavebiTa da  

tuteebiT. dehidrataciis dros  pentozanebi warmoqmnian furfurols, heqsozebi _ 

oqsimeTilfurfurolsa da sxva naerTebs., rogoricaa 2-hidroqsiacetilfurani, izomaltoli da 

maltoli. 

dehidrataciis produqtebis naxSirbadovani jaWvis fragmentaciis Sedegad warmoiqmneba 

WianWvelis, rZis, Zmris mJavebi da mTeli rigi sxva nivTierebebi. warmoqmnili produqtebis 

nawils aqvs damaxasiaTebeli suni da SesaZlebelia mianoWon produqts sasurveli an 

arasasurveli aromati. es gardaqmnebi mimdinareoben maRal temperaturaze. furfuroli da 

oqsimeTilfurfuroli warmoiqmneba xilis wvenebis maRal temperaturaze damuSavebis dros, 

orive nivTiereba xasiaTdeba maRali toqsiurobiT. 

Saqrebis Termuli damuSavebis dros mimdinare reaqciebi SesaZlebelia gavyoT or jgufad: 

reaqciebi, romlebic mimdinareoben C – C bmis gaxleCiT an reaqciebi, romlebic mimdinareoben mis 

gareSe. 

C – C bmis gaxleCiT mimdinare reaqciebis dros warmoiqmneba mqrolavi mJavebi, ketonebi, 

diketonebi, furanebi, spirtebi, aromatuli nivTierebebi, naxSirorJangi da naxSirJangi. am 

nivTierebebis umetesoba identificirebulia air-Txevadi qromatografiis saSualebiT. 

C – C bmis gaxleCis gareSe mimdinare gardaqmnebs miekuTvneba anomerizaciis reaqcia11: 

                                galRoba 

            - an - glukoza ________  /  formebis wonasworoba 
 

an aldozo-ketonuri konversia 

                             gacxeleba 
             D_ glukoza _________ D_fruqtoza 

 

saxameblis maRal temperaturaze gacxelebis dros adgili aqvs izomerebis warmoqmnas. am 

pirobebSi (1,4)--D  bmebis magivrad warmoiqmneba (1,6)--D da zogjer (1,2)--D bmebic.  
saxameblis mJavuri hidroliziT glukozis miReba xdeba Zlier mJave areSi maRal 

temperaturaze. am dros adgili aqvs izomaltozisa da sxva izomerebis warmoqmnas. es reaqciebi 

mJavuri hidrolizis uaryofiT mxares warmoadgenen.  

 

3. 3.  muqi feris produqtebis warmoqmna 
 

sasursaTo produqtebis gamuqebas SesaZlebelia   hqondes JangviTi an araJangviTi  xasiaTi.  

JangviTi anu fermentatuli gamuqeba aranairad ar aris dakavSirebuli naxSirwylebTan.  es 

aris reaqcia   fenolur naerTebsa da haeris Jangbads Soris, romelic mimdinareobs ferment 

polifenoloqsidazis monawileobiT,   magaliTad vaSlis, bananebis, komSisa da sxva xilis 

gadanaWerebis gamuqeba, romelic ar aris dakavSirebuli naxSirwylebTan. 

  sasursaTo produqtebSi xSirad gvxvdeba naxSirwylebTan dakavSirebuli  araJangviTi anu 

arafermentuli gamuqeba. aseTi tipis   gamuqeba aerTianebs karamelizaciis movlenas da maieris 

reaqcias (naxSirwylebis urTierTqmedeba cilebTan an aminebTan). 

karmelizaciisa da melanoidebis warmoqmnis reaqciis produqtebi da maTi Tanmxlebi 

aromatuli nivTierebebi, did gavlenas axdenen mravali sasursaTo produqtis organoleptikuri 

11 anomerizaciis reaqcia – reaqcia, romlis drosac adgili aqvs anomerebis urTiert gadaqmnas, 
wonasworobis dros warmoiqmneba anomerebis narevi 
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Tvisebebis (feri da aromati) Camoyalibebaze. isini mniSvnelovan rols TamaSoben puris, ludisa 

da ualkoholo sasmelebis, sakonditro da sxva produqtebis  warmoebis procesSi. 

karamelizacia.   naxSirwylebis pirdapiri gacxeleba iwvevs reaqciebis kompleqs, romlebic 

erTiandebian karamelizaciis saxelwodebis qveS. am dros warmoiqmneba karamelis aromatis mqone 

yavisferi produqtebi. am reaqciebis katalizatorebs warmoadgenen mJavebis, tuteebisa da 

zogierTi marilebis mcire raodenoba. reaqciis pirobebis regulirebiT SesaZlebelia   miviRoT 

an SeRebili produqtebi an aromatuli nivTierebebi. karamelis ferisa da aromatis misaRebad 

ZiriTadad gamoiyeneba saxaroza. saxarozis xsnaris gogirdmJavasTan an amoniumis mJave 

marilebTan gacxelebis Sedegad miiReba intensiurad Seferili polimerebi   (“Saqris koleri”), 

romelTa stabiluroba da xsnadoba izrdeba HSO3
¯-ionebis Tanaobisas. Saqris koleri farTod 

gamoiyeneba sasmelebis, karamelis da sxva produqtebis warmoebis dros. 

karamelis pigmentebi Seicaven sxvadasxva funqcionalur jgufebs_hidroqsilis, mJavebis, 

karbonilis, fenolur da a.S. pigmentebis warmoqmnis siCqare izrdeba temperaturisa da pH-is 
gazrdiT. buferuli marilebis ar arsebobis dros SesaZlebelia warmoiqmnas mware gemos mqone 

polimeruli naerTi gumini, romlis Semadgenloba SesaZlebelia Semdegi formuliT gamovsaxoT 

_ C125H188O80. sasursaTo produqtebis warmoebisas   ar unda davuSvaT am naerTis warmoqmna. 

karamelizaciis dros mimdinare reaqciaTa kompleqsis Sedegad warmoiqmneba unikaluri 

gemos da aromatis mqone sxvadasxva Semadgenlobis cikluri naerTebi. magaliTad maltoli ( 3-

hidroqsi-2-meTilpiranoni) da izomaltoli (3-hidroqsi-2-acetilfurani) xasiaTdeba axlad 

gamomcxvari puris aromatiT, xolo 2-H-4-hidroqsi-5-meTilfuranini _ Semwvari xorcis aromatiT. 

garda amisa es produqtebi xasiaTdebian tkbili gemoTi, rac dadebiTad moqmedebs sasursaTo 

produqtebis organoleptikur Tvisebebze. 

 
 

maieris reaqcia (melanoidebis warmoqmna). maieris reaqcia warmoadgens sasursaTo 

produqtebis arafermentatuli gamuqebis pirvel stadias. reaqcia mimdinareobs reducirebadi 

Saqrebis, aminuri naerTebis (cilebi, aminomJavebi) da mcireodeni wylis Tanaobisas. am 

gardaqmnebSi sxvadasxva aldozebis monawileobis Seswavlam gviCvena, rom pentozebi (qsiloza, 

arabinoza) muqdebian ufro swrafad vidre heqsozebi, xolo ketozebis gamuqebis meqanizmi 

mniSvnelovnad gansxvavdeba aldozebisagan. arareducirebadi disaqaridebis gamuqebis siCqare, 

SesaZlebelia vareguliroT maTi hidrolizis siCqariT. 

melanoidebi warmoadgenen karamelis msgavsi aromatis mqone  mcired xsnad koloidur 

naerTebs. isini warmoiqmnebian aldoluri kondensaciisa da polimerizaciis Sedegad.  

melanoidebi warmoadgenen sxvadasxva molekuluri masisa (ramdenime aTasidan dawyebuli)  da 

msgavsi struqturis mqone nivTierebebis narevs. qimiuri TvalsazrisiT isini  SeuRlebuli 

unajeri bmebis sistemis mqone polikarboqsiluri mJavebia, romlebia amavdroulad hidroqsilis 

da aminojgufebis arsebobiT xasiaTdebian. 

maieris reaqciaSi cilebisa da aminomJavebis monawileobas mivyavarT maT nawilobriv 

danakargebTan. gansakuTrebiT didia es danakargi lizinis SemTxvevaSi, rac gamowveulia mis 

molekulaSi -aminojgufis arsebobiT. maieris reaqciaSi monawileobis maRali unariT 

xasiaTdebian iseTi mniSvnelovani aminomJavebi, rogoricaa L-arginini da L-histamini. amrigad 
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sasursaTo produqtebis warmoebis teqnologiuri procesebis, konservirebis an Senaxvis dros 

mimdinare gamuqeba yovelTvisaa dakavSirebuli aminomJavebis da Sesabamisad kvebiTi Rirebulebis 

danakargebTan. zog SemTxvevebSi es danakargebi gadamuSavebis SedarebiT rbil pirobebSic ki  

sakmaod maRalia. es kargad sCans lizinis magaliTze   

                                                                

lizinis danakargebi rZis produqtebSi 

 

   produqti 

 

temperatura 

    0C 

 dro L-lizinis 

Danakargebi % 

axali rZe 

 

100 

 

2-3 wT. 

 

5 

 

ucximo mSrali  rZe 150 

 

2-3 wT. 

 

40 

 

ucximo mSrali rZe 150 3 sT. 80 

 

lizinis maRali aqtioba am gardaqmnebSi unda gaviTvaliswinoT marcvleulis gadamuSavebis 

produqtebis warmoebis dros, radgan es aminomJava am produqtebisaTvis limitirebulia. 

 aminomJavebis  danakargs adgili aqvs ara marto melanoidebis warmoqmnisas   aramed am  

gardaqmnebis Tanmxlebi    daSlis reaqciebis   drosac. warmoqmnili aqroladi naerTebi  

monawileobas Rebuloben produqtebisaTvis damaxasiaTebeli aromatis CamoyalibebaSi, 

magaliTad puris cxoba, yavis marcvlebis moxalva da a.S.   

temperatura. temperaturis momatebiT reaqciis siCqare mkveTrad matulobs. dadgenilia, 

rom temperaturis 100 -iT momateba 2-3-jer zrdis reaqciis siCqares. 

pH-is gavlena.   pH mniSvnelovnad moqmedebs maieris reaqciis siCqareze. mJave areSi 

reaqciis siCqare dabalia, vinaidan adgili ara aqvs glukozoaminis warmoqmnas. cdebiT 

dadgenilia, rom am reaqciisaTvis gansakuTrebiT xelsayrelia pH 7,8-9,2. 
tenianoba. tenianobis gavlenis Seswavlam aCvena, rom Zalian dabali ( aw =0 ) da Zalian 

maRali (  aw = 1 ) tenianobis pirobebSi melanoidebis warmoqmna ar xdeba, es reaqcia 

mimdinareobs aw = 0,9-0,6-is pirobebSi. 
metalTa ionebi. spilenZisa da rkinis ionebis ( Fe3+ Fe2+ ) Tanaobisas adgili aqvs 

melanoidebis warmoqmnis intensifikacias, rac ar aRiniSneba Na+-is ionebis Tanaobisas. zemoT 

aRniSnulidan SesaZlebelia davaskvnaT, rom metalTa ionebis roli melanoidebis warmoqmnaSi 

dakavSirebulia Jangva-aRdgeniT procesebTan. 

Saqrebis aRnagoba. Saqrebis Semdegi TanmimdevrobisaTvis SeimCneva melanoidebis warmoqmnis 

unaris Semcireba: 

pentozebi: D-qsiloza _ LL-arabinoza; 
heqsozebi: D- glaqtoza _ D - manoza _ D- glukoza _ D-fruqtoza. 
disaqaridebi: maltoza _ laqtoza _ saqaroza. 

pigmentebis warmoqmnis xarisxi pirdapir proporciul damokidebulebaSi imyofeba Saqris 

xsnarSi Tavisufali karbonilis jgufebis raodenobasTan. 

aminomJavis struqtura. gamokvlevebiT dadgenilia, rom rac ufro daSorebulia 

aminomJavaSi Semavali karboqsili da aminojgufi erTmaneTisagan miT ufro aqtiurad 

monawileobs igi melanoidebis warmoqmnis reaqciaSi. amrigad -aminoerbomJava bevrad ufro 

aqtiurad monawileobs melanoidebis warmoqmnaSi vidre - aminoerbomJava, xolo lizini ( -
aminomJava )  aqtiurobiT aRemateba   izoleicins. 

Tu sasursaTo produqtebis warmoebis dros yavisferi pigmentebis warmoqmna arasasurvelia, 

SesaZlebelia am reaqciis inhibireba: 
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 tenianobis SemcirebiT (mSrali produqtebisTvis); 

 Saqris koncentraciis SemcirebiT ( ganzaveba); 

 pH-is da temperaturis Semcireba. 

garda zemoT aRniSnulisa SesaZlebelia produqtidan erT-erTi substratis moSoreba 

(ZiriTadad Saqris). magaliTad kvercxis fxvnilis miRebisas, arasasurveli sunis Tavidan 

asacileblad, gasaSrobad gamzadebul kvercxs amuSaveben glukozooqsidaziT, romelsac 

nedleulSi arsebuli D-glukoza gadayavs D-glukonis mJavaSi. 

                            glukozooqsidaza 

        C6H12O6 + H2O + O2                                   C6H12O7 + H2O2  
        D –glukoza                        D – glukonis mJava 
Saqris mocilebis garda am teqnologiuri operaciis dros maRali temperaturisa da 

warmoqmnili wyalbadis zeJangis wyalobiT xdeba mza produqtis baqterialuri dasenianebis 

Tavidan acileba. 

Tevzis (Seicavs ribozis mniSvnelovan raodenobas) gamuqebis Tavidan asacileblad, mas 

umateben  Lactobacillus pentoaceticum-is baqterialur preparats, romelic xasiaTdeba maRali D-
ribozooqsidazuri aqtiobiT. 

mcenareul produqtebSi maieris reaqciis inhibirebisaTvis gamoiyeneba  sulfitaciis 

meTodi, magram gogirdis anhidridisa ( SO2 ) da misi warmoebulebis gamoyeneba sasursaTo 

produqtebis gamuqebis inhibirebisaTvis SezRudulia dabaltoqsiuri produqtebis warmoqmnis 

gamo. sxva inhibitorebis (cianidebi, dimenoni, hidroqsilamini, hidrazini, merkaptanebi, bromini) 

gamoyeneba dauSvebelia maTi maRali toqsiurobis gamo. 

 
naxSirwylebis Jangva 

 

Saqrebi, gansakuTrebiT aldozebi advilad iJangebian. es procesi SesaZlebelia warimarTos 

damJangvelebis an fermentebis moqmedebiT. 

susti damJangvelebis moqmedebiT Jangvas ganicdis aldehiduri jgufi. am SemTxvevaSi 

miiReba erTfuZiani mJava, romelsac zogadad aldonis mJava ewodeba.  
Zlieri damJangvelebis moqmedebiT mJave areSi iJangeba, rogorc aldehiduri jgufi aseve 

bolo naxSirbad atomTan arsebuli pirveladi hidroqsili. am gardaqmnis Sedegad miiReba 

orfuZiani mJava _ aldaris mJava. 

Tu monosaqaridis Jangvisas glikoziduri hidroqsili eTereficirebulia, maSin iJangeba 

bolo naxSirbad atomTan arsebuli pirveladi hidroqsili.  Jangvis   produqtis hidrolizis 

Semdeg miiReba hidroqsialdehidis mJava, romelsac alduronis mJava ewodeba. 

biologiuri TvalsazrisiT  uronis mJavebi Jangvis yvelaze   mniSvnelovani produqtebia, 

isini warmoiqmnebian cxovelur organizmSi naxSirwylebis Jangvis Sedegad. zogierTi maTgani 

warmoadgens polisaqaridebis struqturul komponents, magaliTad peqtinSi _ D-galaqturonis 

mJava, wyalmcenareebidan gamoyoful alginatebSi _ D-manuronis mJava. 
fermentuli JangviTi procesebidan yvelaze did mniSvneloba eniWeba glukozis Jangvas 

glukozooqsidaziT. 

sasursaTo produqtebis teqnologiuri procesebisaTvis gansakuTrebuli mniSvneloba aqvs 

glukozooqsidaza _ katalazis kompleqss. am kompleqsis moqmedeba sqematurad Semdegnairad 

SeiZleba gamovsaxoT 

 

                  glukozooqsidaza _ katalazis  

    C6H12O6 + O2                                                           C5H11O5COOH 
                         kompleqsi 
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es reaqcia safuZvlad udevs sasmelebidan ( wvenebi, ludi ) Jangbadis moSorebis meTods. 

igi saSualebas gvaZlevs aviciloT peroqsidebis warmoqmna, romlebic auareseben sasmelis 

organoleptikur maCveneblebs. 

 

  
 duRilis procesebi 

 
naxSirwylebis duRili aris mravali sasursaTo produqtis _puris, ludis, buraxis, 

spirtis, Rvinis da sxvaTa warmoebis safuZveli. 

naxSirwylebis spirtuli duRili xorcieldeba sxvadasxva mikroorganizmebis 

cxovelmyofelobis Sedegad.  tipiur mikroorganizmebs Saccaromyces-is ojaxis safuvrebi 

warmoadgenen. spirtuli duRilis dros mimdinare procesebi SesaZlebelia Semdegi sqemiT 

gamovsaxoT: 

C6H12O6                     2CO2 + 2C2H5OH 
 
spirtuli duRilis ZiriTadi produqtebis (eTilis spirti, naxSirorJangi) garda 

warmoiqmneba duRilis meoradi produqtebic _ qarvisa da limonis mJavebi, amilis, izoamilis, 

buTilis da sxva spirtebi, ZmarmJava, diketoni, ZmarmJava aldehidi, glicerini da mTeli rigi 

sxva nivTierebebi, romelTa umniSvnelo raodenobac ki aniWebs Rvinos, luds da sxva 

alkoholur sasmelebs specifiur gemosa da aromats. 

sxvadasxva Saqrebis duRilis siswrafe gansxvavdeba. gansakuTrebiT advilad ganicdian 

duRils glukoza da fruqtoza, SedarebiT naklebi siCqariT manoza, kidev ufro nela 

galaqtoza. pentozebi duRilSi monawileobas ar Rebuloben. disaqaridebidan advilad 

ganicdian duRils maltoza da saqaroza, magram mxolod winaswari hidrolizis Semdeg. 

 Jangbadis Tanaobisas spirtuli duRili wydeba, am movlenas “pasteris efeqti” ewodeba. 

mravali sasursaTo produqtis warmoebisaTvis  did rols asrulebs rZemJava duRili, 

romlis drosac erTi molekula heqsozidan warmoiqmneba rZemJavis ori molekula. 

 

C6H12O6                2CH3-CHOH-COOH 
 

rZemJava duRili gansakuTrebiT mniSvnelovan rols asrulebs rZemJava produqtebis ( 

mawoni, acedofilini, kefiri, kumisi), buraxis, Txevadi safuvrebis warmoebis, kombostos da 

kitris damJavebis dros. 

rZemJava duRilis gamomwvevi baqteriebi iyofa or did jgufad. 

pirvel jgufs miekuTvneba Streptococus laqtiq-is msgavsi mikroorganizmebi, romlebic 

warmoadgenen tipiur anaerobebs da warmarTaven duRilis process zemod moyvanili sqemis 

Sesabamisad. maT homofermentatul mikroorganizmebs uwodeben. 

meore jgufSi Sedian heterofermentatuli rZemJava baqteriebi, romelTa 

cxovelmyofelobis Sedegad produqtSi garda rZemJavisa warmoiqmneba sxva produqebic, kerZod 

ZmarmJava da eTilis spirti. am jgufis tipiuri warmomadgenelia Bacterium laqtis aerogenes. Wvavis 
comsa da purSi ZmarmJavisa da spirtis arseboba gamowveulia imiT, rom comis afuebis dros 

masSi spirtul duRilTan erTad mimdinareobs rZemJava duRilic. 
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monosaqaridebisa da ologosaqaridebis funqciebi  
sasursaTo produqtebSi 

 
  hidrofiluri Tvisebebi 

 
sasursaTo produqtebisTvis gansakuTrebiT didi mniSvneloba aqvs Saqrebis hidrofilur 

Tvisebebs, romelic ganpirobebulia maT struqturaSi didi raodenobis hidroqsilis jgufebis 

arsebobiT.  

hidroqsilis jgufebi  ukavSirdebian wylis molekulebs wyalbaduri bmebis saSualebiT, es 

ki Saqrebisa da maTi polimerebis xsnadobisa da hidroskopulobis  safuZvels warmoadgens.  

cxrilSi mocemulia sxvadasxva Saqrebis wylis absorbciis unari. 

 

                                                                cxrili 8 

                       wylis absorbcia SaqrebiT 

 

 

Saqrebi 

wylis absorbciis unari 200C fardobiT 

tenianobasa da droze damokidebulebiT 

 

60%, 1 sT 60%, 9 dRe 100%, 25 dRe 

glukoza 0,07 0,07 14,5 

fruqtoza 0,28 0,63 73,4 

saqaroza 0,04 0,03 18,4 

maltoza 0,8 7,0 18,4 

laqtoza 0,54 1,2 1,4 

 

 

cxrilidan Cans, rom miuxedavad hidroqsilis jgufebis toli raodenobisa fruqtoza 

bevrad ufro hidroskopiulia vidre glukoza. 100% tenianobis pirobebSi saqaroza da maltoza 

absorbireben wylis erTi da igive raodenobas, maSin roca laqtoza dabali hidroskopulobiT 

xasiaTdeba. 

ararafinirebuli  Saqrebi da maTi vaJinebi rafinirebulebze ufro maRali 

hidroskopulobiT xasiaTdebian. 

hidrofiluri Tvisebebis codna saSualebas iZleva vakontroloT tenis adsorbciisa da 

desorbciis procesebi. magaliTad gayinuli namcxvrebi da sakonditro nawarmi, romlebic ar 

unda Seicavdnen absorbirebuli tenis did raodenobas mizanSewonilia damzaddes maltozisa da 

laqtozis  damatebiT, xolo im SemTxvevebSi rodesac SesaZlebelia tenis  dakargva Senaxvis 

procesSi, mizanSewonilia hidroskopuli Saqrebis, fruqtozis vaJinebisa da invertuli Saqris 

gamoyeneba. 

 

  aromatuli nivTierebebis SeboWva 
 
mravali   sasursaTo produqtisaTvis, romelTa damzadebis drosac gamoiyeneba Srobis 

sxvadasxva saxe, naxSirwylebi warmoadgenen im  ZiriTad nivTierebebs, romlebic xels uwyoben 

produqtis ferisa da aqroladi aromatuli nivTierebebis SenarCunebas. 

am procesis arsi sqematurad Semdegnairad SeiZleba gamovsaxoT: 

 

Saqari _ wyali + aromatuli n-ba  Saqari _ aromatuli n-ba + wyali 
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aromatuli nivTierebebis SeboWvis unari disaqaridebSi gamoxatulia ufro Zlierad vidre 

monosaqaridebSi. aromatuli nivTierebebis karg fiqsatorebs warmoadgenen deqstrinebi, 

romlebic warmoiqmnebian saxamebelze amilazis moqmedebis Sedegad. maRali efeqturobiT 

xasiaTdebian maRalmolekuluri naxSirwylebic. 

 

arafermentuli gamuqebisa da aromatis warmoqmna 
 

arafermentuli gamuqebis reaqciis dros warmoiqmneba pigmentebi da sxvadasxva aqroladi 

komponentebi. swored es aqroladi nivTierebebi ganapirobeben im sasursaTo produqtebis  suns 

da aromats, romelTa warmoebis drosac gamoiyeneba Termuli damuSaveba.  

gasaTvaliswinebelia, rom am movlenam SesaZlebelia produqtis organoleptikur 

Tvisebebze imoqmedos rogorc dadebiTad, aseve uaryofiTad. cxrilSi mocemulia   glukozisa 

da   aminomJavebis maRal tempeeraturaze urTierTqmedebis dros warmoqmnili gansxvavebuli 

aromatis mqone nivTierebebi.   

 

sxvadasxva temperaturaze glukozisa da aminomJavebis 

urTierTqmedebis dros warmoqmnili aromatic 

 

    

    aminomJavebi 

warmoqmnili aromati 

 

  1000C     1800C 
valini Wvavis puris Sokoladis 

glutamini Sokoladis _ 

glicini karamelis _ 

prolini Semwvari  cila namcxvris 

histidini _ damwvari Saqris 

meTionini kartofili _ 

cisteini + cistini 

 

Semwvari xorci _ 

                                           

  ucxo sunis warmoqmna sasursaTo produqtebSi arasasurvelia da xSir SemTxvevebSi 

dauSvebeli. Senaxvis dros Camoyalibebulma sunma SeiZleba   uaryofiTad imoqmedos produqtis 

organoleptikur Tvisebebze. procesis sasurveli mimarTulebiT warmarTvisaTvis da   

degradaciis toqsiuri produqtebis warmoqmnis Tavidan asacileblad aucilebelia vicodeT 

melanoidebis warmoqmnaze momqmedi faqtorebis gavlena. am faqtorebs miekuTvneba temperatura, 

pH, tenianoba, metalTa ionebis arseboba, reaqciaSi monawile Saqrisa da aminomJavis  

struqtura. 

 
  sitkbo 

 
dabalmolekuluri naxSirwylebis moxmarebisas piris RruSi    sitkbos SegrZnebis 

warmoqmna, am naerTebis erT-erTi umniSvnelovanesi funqciaa. cxrilSi mocemulia sxvadasxva 

naxSirwylebis sitkbo saqarozasTan SedarebiT, romlis sitkbo 100-is toladaa miCneuli. 

                                                               

naxSirwylebis da tkbili nivTierebebis 

SedarebiTi sitkbo ( Ss ) 
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Saqrebi 

 

Ss Saqrebi Ss 

saqaroza 100 -D-laqtoza 16 

-D- fruqtoza 180 -D- laqtoza 32 

 -D-glukoza 74 qsiloza 40 

 -D- glukoza 82 sorbiti 63 

-D-galaqtoza 32 qsiliti 90 

 -D- galaqtoza 21 ciklomati 500 

 -D-manoza 32 aspartami 180 

 -D- manoza mware saqarini 500 

 

 

                      

polisaqaridebis struqturul funqciebi sasursaTo 
produqtebSi         

 
sasursaTo produqtebSi Semaval yvela polisaqarids gaCnia funqcia, romelic pirvel 

rigSi damokidebulia mis molekulur struqturaze, zomebsa da  warmoqmnil wyalbadur bmebze.  

bostneulis, xilis da Teslebis ujredis kedlebSi Semavali celuloza, hemiceluloza da 

peqtini ar SeiTviseba organizmis mier. es komponentebi aniWeben produqtebis umravlesobas 

simkvrives, simyifes, simagres, siblantesa da webovnebas, xasiaTdebian  gamyarebisa da 

gelwarmoqmnis unariT, warmoqmnian sasiamovno SegrZnebas piris RruSi. garda amisa, isini 

aucilebelia adamianis organizmis normaluri funqcionirebisaTvis. 

 

  
 saxamebeli 

 
saxamebelis dabubkoebas didi mniSvneloba aqvT sasursaTo produqtebis warmoebis dros. 

saxameblis dauzianebeli marcvlebi ar ixsnebian civ wyalSi, magram xasiaTdebian gajijvebis 

unariT. gajijvebis dros marcvlebis zomis cvlileba  damokidebulia saxameblis saxeobaze. 

magaliTad   simindis saxamebelis marcvlebi matulobs 9.1%-iT, xolo Wyinti simindidan 

gamoyofilis _ 22.7%-iT. 

temperaturis matebasTan erTad saxameblis marcvalSi izrdeba molekulebis rxeva, rasac 

molekulaTaSorisi bmebis gaxleCasTan mivyavarT. matulobs wylis molekulaTa SeRwevadoba 

marcvalSi, izrdeba saxameblis jaWvis didi da grZeli segmentebis mouwesrigebloba, mcirdeba 

kristaluri ubnebis zoma. temperaturis matebasa da wylis didi raodenobis Tanaobisas xdeba 

marcvlis formebis sruli dakargva. rogorc wesi saxameblis did marcvlebis dabubkoeba xdeba 

ufro dabal temperaturaze vidre  patara marcvlebis. temperaturas, romelzec xdeba 

saxameblis marcvlebis  Siga struqturis rRveva dabubkoebis temperatura ewodeba. pirvel 

rigSi igi damokidebulia saxameblis saxeobaze  

                                                                  

                    dabubkoebis temperaturis damokidebuleba 

                              saxameblis saxeobaze 

saxameblis saxeoba 

 

amilozis 

Semcveloba, 

     % 

dabubkoebis 

temperatura, 

     0C 

simindi 28 62-70 

kartofili 23 58-66 
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tapioki _ 52-64 

xorbali 26 53-65 

brinji 18 61-78 

Wvavi _ 57-70 

Svria 22 56-62 

qeri 27 56-62 

sorgo 25 69-75 

cercvi 35 ]57-70 

lobio 24 64-67 

Wyinti simindi 1 63-72 

 

              

saxameblis dabubkoeba,   xsnarebis siblante, labebis  maxasiaTeblebi damokidebulia ara 

marto temperaturaze, aramed saxameblis saxeobasa da sxva nivTierebebis Tanaobaze. es 

aucileblad unda gaviTvaliswinoT, vinaidan sasursaTo produqtebi   saxamebelTan erTad 

Seicaven iseT nivTierebebs, rogoricaa Saqari, cila, cximebi, sakvebi mJavebi da wyali. 

aRsaniSnavia, rom did mniSvneloba aqvs ara marto wylis saerTo raodenobas, aramed mis 

aqtiobas ( aw ), razec did gavlenas axdenen marilebi, Saqari da sxva komponentebi, romlebic 

wylis SeboWvis unariT xasiaTdebian. Tu am nivTierebebis Semcveloba maRalia, maSin aw 

klebulobs, rac mniSvnelovnad zRudavs dabubkoebis process. 

 Saqrebis arseboba mniSvnelovnad amcirebs saxameblis dabubkoebis siswrafesa da  

miRebuli  gelis siblantes. disaqaridebi am mxriv naklebad efeqturebi arian vidre 

monosaqaridebi. 

 saxameblis dabubkoebaze gavlenas axdenen lipidebi _ trigliceridebi, mono- da 

digliceridebi.   cximebi warmoqmnian kompleqs amilozasTan, riTac amuxruWeben saxameblis 

marcvlebis gajijvebas. puri, romelic xasiaTdeba cximis dabali SemcvelobiT, Seicavs srulad 

(96%) dabubkoebul saxamebels. namcxvrebis warmoebis dros cximis maRali Semcveloba da 

dabali aw ganapirobeben daububkoebuli saxameblis arsebobas. 

cximovani mJavebis ( C16 –C18 ) monoacilgliceridebi  zrdian dabubkoebis temperaturas, 

amcireben  labis Zalas. es gamowveulia monoacilgliceridebis unariT warmoqmnan kavSiri 

amilozasTan, rac xels uSlis wylis molekulebis SeRwevadobas saxameblis marcvlebSi 

saxameblis neitraluri xasiaTis gamo marilebis dabali koncentracia ar axdens gavlenas 

dabubkoebasa da labis warmoqmnaze. gamonakliss warmoadgens kartofilis amilopeqtini, 

romelic Seicavs fosfatis jgufebs, ris gamoc procesis pirobebze damokidebulebiT, 

marilebma SesaZlebelia gamoiwvion gajijvebis unaris Semcireba an gadideba. 

sasursaTo produqtebis umravlesobisaTvis pH icvleba 4_7 farglebSi, wyalbad ionTa es 

koncentracia ar axdens gavlenas saxameblis gajijvebasa da dabubkoebaze. saxameblis 

gajijvebis siCqare mkveTrad matulobs pH-10-is dros,  rac  ara damaxasiaTebelia sasursaTo 

produqtebisaTvis. dabali mJavianobis pirobebSi ( salaTebi, xilis gulsarTebi) gacxelebisas 

adgili aqvs saxameblis bubkos siblantis Semcirebas,  rac  gamowveulia hidrolizis Sedegad 

dabalmolekuluri deqstrinebis warmoqmniT. 

mravali sasursaTo produqtisaTvis,  cila_saxameblis urTierTqmedebas didi mniSvneloba 

aqvs. am urTierTqmedebis zusti buneba jer dadgenili ar aris,   igi gansakuTrebiT  

mniSvnelovania puris xarisxis CamoyalibebisaTvis. 
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gayinuli sasursaTo produqtebis warmoebisas, romlebSic saxamebeli TamaSobs 

Semasqeleblis rols, aucilebelia gaviTvaliswinoT amilozis retrogradaciis12 movlena 

galRobis procesSi. am SemTxvevaSi produqti iZens boWkovan an marcvlovan struqturas, rac 

uaryofiTaad moqmedebs mis organoleptikur maCveneblebze. 

saxameblis maRali Semcvelobis mqone produqtebis (pur-funTuSeuli) Senaxvis dros 

adgili aqvs daZvelebis movlenas, rac pirvel rigSi dakavSirebulia amilozis molekulebis 

asociaciasTan. xangrZlivi Senaxvis dros adgili aqvs amilopeqtinis molekulebis asociaciasac. 

daZvelebis Tavidan asacileblad an Sesamcireblad mizanSewonilia cximis gamoyeneba, romelic 

amilozasTan warmoqmnis kompleqsur naerTs.  

 
sur. amilozisa da cximovani mJavebis kompleqsi 

daZvelebis efeqtis Semcireba SesaZlebelia produqtis wyliT dasvelebiTa da gacxelebiT. 

am dros adgili aqvs saxameblis molekulebis amorful mdgomareobaSi dabrunebas, igi nakleb 

mWidro struqturiT xasiaTdeba, rac produqtis darbilebas ganapirobebs. 

modificirebuli saxameblebi. sasursaTo produqtebis warmoebis dros gamoiyeneba 

modificirebuli saxameblebi. 

dabubkoebuli saxamebeli. saxameblis es modifikacia miiReba dabubkoebuli saxameblis 

suspenziis gamfrqvev saSrobze gaSrobiT. am saxameblis ganmasxvavebel Tvisebas warmoadgens   

swrafi rehidrataciis unari. igi gamoiyeneba Semasqeleblad im produqtebis warmoebisas, 

romlebic ar ganicdian Termul damuSavebas ( pudingebi, gulsarTebi da sxva). 

mJaviT modificirebuli saxamebeli. am saxis saxamebels Rebuloben saxameblis suspenziis 

mJaviT damuSavebiT 25-550C-ze 6-24 saaTis ganmavlobaSi. es saxamebeli praqtikulad ar ixsneba 

civ wyalSi, magram kargad ixsneba mduRare wyalSi. misTvis damaxasiaTebelia cxeli bubkos 

dabali siblante, labis Zalis Semcireba, dabubkoebis temperaturis gazrda. am tipis 

modificirebuli saxameblebi xasiaTdebian cxeli koncentrirebuli bubkoebis warmoqmnis 

unariT, romlebic gacivebisas iZlevian labas. isini gamoiyenebian Jeleiani kanfetebis 

dasarbileblad da damcavi apkebis misaRebad. 

eTereficirebuli saxameblebi. saxamebelSi Semavali DD_glukopiranoza    Seicavs sam 

Tavisufal hidroqsils, romlebic advilad ganicdian eTereficirebas. iTvleba, rom 

komerciulad ufro momgebiania sam eTerificirebuli saxameblis warmoeba. aseTi modifikacia 

cvlis saxameblis koloidur da sxva Tvisebebs, romlebic mniSvnelovnad  gavlenas axdenen 

sasursaTo produqtebis xarisxze. 

saxameblis acetati warmoqmnis stabilur xsnarebs.  igi Cveulebriv saxamebelTan 

SedarebiT xasiaTdeba dabubkoebis maRali temperaturiT da retrogradaciis dabali unariT, 

warmoqmnis gamWvirvale da stabilur bubkos. am Tvisebebis gamo saxameblis acetatebi farTod 

gamoiyenebian gayinuli produqtebis, namcxvrebisa da sxvaTa warmoebis dros. 

saxameblis monofosfatis eTerebi Cveulebriv saxamebelTan SedarebiT xasiaTdebian 

dabubkoebis dabali temperaturiT, civ wyalSi gajijvebis da dabali retrogradaciis unariT. 

marcvleulidan miRebuli fosfatirebuli saxameblebis maxasiaTeblebi axloa kartofilis 

saxamebelis analogiur maxasiaTeblebTan,  radgan isic Seicavs fosformJavis jgufebs. 

monofosfatirebuli saxameblebi gamoiyeneba gayinul produqtebSi Semasqeleblebad, maTi 

12 saxameblis retrogradacia – fizikur-qimiuri procesebis erToblioba, romlebic iwveven 
saxameblis (amiloza, amilopeqtini) struqturis mowesrigebas, amcireben wyalSi xsnadobas da 
amaRleben mdgradobas fermentebis moqmedebis mimarT.    



60

 

gansakuTrebuli Tvisebis gamo _ mdgradoba gayinva-galRobis procesSi. winaswar dabubkoebuli 

saxamebeli advilad dispergirdeba civ wyalSi, ris gamoc warmatebiT SeiZleba iqnas 

gamoyenebuli desertis fxvnilebsa da nayinSi. 

monofosfatirebuli saxameblebisagan gansxvavebiT difosfatirebul saxameblebSi 

fosformJava dakavSirebulia or hidroqsilis jgufTan, romlebic xSirad saxameblis sxvadasxva 

jaWvidanaa. amgvarad warmoiqmneba xidebi saxameblis axlo mdebare jaWvebs Soris. am tipis 

modificirebis dros    miiRebian e.w. Sekerili saxameblebi. 

Sekerili saxameblebi gamoirCevian maRali mdgradobiT temperaturis momatebis,   dabali  

pH-is da  meqanikuri zemoqmedebis mimarT, dabali retrogradaciis unariT, mdgradobiT 

gayinva_galRobis procesebSi. Sekerili saxameblis bubkos Senaxvisas ar aRiniSneba sinerezisis 

movlena. zemod CamoTvlili Tvisebebis gamo am tipis  saxameblebi farTod gamoiyenebian bavSvTa 

kvebaSi, salaTebSi, xilis gulsarTebsa da kremebSi. 

daJanguli saxameblebi miiRebian saxameblis suspenziaze damJangvelebis  (NaCLO, KMnO4, 
KBrO3) moqmedebiT dabubkoebis temperaturaze dabal temperaturaze. isini gamoiyenebian, rogorc 

dabali siblantis mqone Semavseblebi. es saxameblebi ar xasiaTdebian retrograciis unariT da 

ar warmoqmnian gaumWirvale labebs, maTi gamoyeneba puris warmoebisas aumjobesebs comis 

fizikur Tvisebebs, forianobas da anelebs daZvelebis process. permanganatiT daJanguli 

saxameblebi gamoiyenebian agarisa da peqtinis Semcvlelebad.   

 
 

celuloza 
 

celuloza ujredis kedlebis ZiriTadi komponentia. igi ZiriTadad dakavSirebulia 

sxvadasxva hemicelulozebTan da ligninTan. am asocirebuli molelulebis tipi da zomebi 

ganapirobeben sakvebi mcenareebis damaxasiaTebel struqturas. magram mcenareebis damwifebisa da 

aRebis dros teqsturis ZiriTadi   cvlilebebi dakavSirebulia peqtinis cvlilebasTan. 

celuloza xazovani aRnagobis polimeria, rac   mis molekulebs asociaciis saSualebas 

aZlevs. celulozis makromolekula Seicavs amorful da kristalur ubnebs, swored amorfuli 

ubnebi ganicdian gamxsnelebisa da sxvadasxva qimuri reagentebis moqmdebas. 

sakvebi produqtebis warmoebisas gamoyenebas poulobs mikrokristaluri celuloza, 

romelic  miiReba celulozis mJaviT damuSavebis Sedegad. aseTi damuSavebis dros 

makromolekulis amorfuli ubnebi hidrolizirdebian, xolo kritaluri ubnebi rCebian natiuri 

saxiT. es produqti gamoiyeneba, rogorc Semavsebeli da reologiuri maCveneblebis 

gamaumjobesebeli dabal kaloriuli produqtebis damzadebis dros. 

SedarebiT mkacr pirobebSi miRebuli qimurad modificirebuli celuloza gamoiyeneba 

sakvebi Semasqeleblebis misaRebad. 

gansakuTrebiT farTod gamoiyeneba karboqsimeTilcelulozis natriumis   (Na -KMC) 

marili, romelic miiReba celulozaze natriumis tutisa da qlorZmarmJavis moqmedebiT. 

   maRali reologiuri Tvisebebis, aratoqsiurobisa da SeuTviseblobis gamo  Na -KMC 

farTod gamoiyeneba (gansakuTrebiT ucxoeTSi) sakvebi produqtebis dasamzadeblad. igi 

asrulebs Semasqeleblis rols gulsarTebSi, pudingebSi, sxvadasxva asortimentis rbil yvelSi, 

xilis JeleebSi. misi wylis SeboWvis unaris gamo igi emateba, namcxvrebs, nayins da sxva gayinul 

tkbileuls, romlebSic igi xels uSlis yinulis kristalebis warmoqmnas. Na-KMC anelebs 

Saqris kristalizaciis process sakonditro nawarmSi, minanqarsa da vaJinebSi, amas ki didi 

mniSvneloba aqvs am produqtebis Senaxvis dros. emulsiis stabilizaciis Tviseba gamoyenebas 

poulobs sxvadasxva saxis sousebisa da salaTis saneleblebis warmoebisas. dabal kaloriul 

ualkoholo sasmelebSi Na-KMC xels uwyobs naxSirorJangis Sekavebas. 

alkilirebis Sedegad SesaZlebelia miRebul iqnas celulozis sxva warmoebulebic, 

romlebic maRali gajijvebis unarianobiTa da xsnadobiT xasiaTdebian. am produqtebidan 
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gansakuTrebiT  farTod gamoiyeneba   meTilceluloza, romelic miiReba celulozisa da 

meTilqloridis urTierTqmedebiT tute areSi. meTilcelulozis damaxasiaTebel Taviseburebas 

warmoadgens siblantis Semcireba temperaturis matebasTan erTad. igi ar SeiTviseba organizmis 

mier da amrigad misi gamoyeneba sxvadasxva produqtebis warmoebis dros ar zrdis maT 

kaloriulobas. 

meTilcelulozam sakveb produqtebSi SesaZlebelia Seasrulos wylis SemboWvelis, 

sinerezisis13 inhibitoris, emulsiebis damarbilebelis da stabilizatoris, sakvebi garsacmis 

roli. misi gamoyeneba dadebiTad moqmedebs produqtis teqsturasa da struqturaze. 

 
hemicelulozebi 

 
hemicelulozebi wamoadgenen SeuTvisebadi polisaqaridebis klass. sakvebi produqtebis 

ZiriTadi hemiceluloza qsilania. 

hemicelulozebis arseboba gamomcxvar produqtebSi dadebiTad moqmedebs maT xarisxze, 

wylis SeboWvis maRali  unaris gamo. puris comis mozelvis dros isini aumjobeseben mozelvis 

xarisxs, amcireben morevis energias, monawileobas Rebuloben comis struqturis warmoqmnaSi, 

kerZod webogvaras formirebaSi, rac saboloo jamSi ganapirobebs maRali xarisxis puris 

warmoebas. gansakuTrebul interess iwvevs is faqti, rom rom hemicelulozebi amuxruWeben pur-

funTuSeulis daZvelebis process. 

hemicelulozebis, rogorc sakvebi boWkoebis meore mniSvnelovan funqcias warmoadgens is, 

rom  isini aumjobeseben nawlavebis perestaltikas, xels uwyoben naRvlis mJavebis gamoyofas da 

sisxlSi qolesterinis donis Semcirebas. 

dadgenilia, rom sakvebi boWkoebi amcireben kardiologiuri daavadebebis da swori 

nawlavis avTvisebiani simsivnis warmoqmnis risks, xolo  diabetiT daavadebulTaTvis _ 

insulinze moTxovnilebas. 

 

peqtinuri nivTierebebi 
 

peqtini Sedis mcenareuli warmoSobis produqtebSi, kerZod xilsa da bostneulSi. peqtini 

warmoadgens mcenareuli ujredis kedlis centraluri Sris struqturul warmonaqmns. garda 

amisa, maRali gajijvebis unaris gamo, igi aregulirebs mcenaris wylis mimocvlis process. am 

nivTierebis dasaxeleba “peqtini” warmodgeba berZnuli “pektos”-isagan, rac labiseburs niSnavs.   

peqtini, araSeTvisebadi polisaqaridia. igi, rogorc xsnadi sakvebi boWko xasiaTdeba 

maRali fiziologiuri aqtiobiT,  rac pirvel rigSi dakavSirebulia mis unarTan Seamciros 

qolesterinis Semcveloba sisxlSi, daareguliros kuW-nawlavis moqmedeba. garda amisa, mas 

gaaCnia detoqsikantis Tvisebebi, boWavs da gamoyavs organizmidan mZime metalebi da 

radionuklidebi, rac farTod gamoiyeneba samkurnalo-profilaqtikuri sasursaTo produqtebis 

warmoebis dros. 

peqtinis umniSvnelovanes Tvisebas, romelic ganapirobebs mis gamoyenebas sasursaTo 

produqtebSi miekuTvneba Jelirebis unari. gelebis warmoqmna ganpirobebulia peqtinis jaWvebis 

asociaciis Sedegad sam ganzomilebiani sivrculi struqturis warmoqmniT. arsebobs peqtinis 

molekulebis sxvadasxva asociaciis saxe, rac eTerefikaciis sxvadasxva xarisxiTaa 

ganpirobebuli. 

normaluri peqtinebi (eTerefikaciis xarisxi 50%), ukeTesad warmoqmnian gelebs, roca maTi 

koncentracia 1%-ia. 

maRal eTereficirebuli peqtinebis Jelireba gamowveulia ori faqtoriT: 

 Saqris damatebiT, romelic iwvevs peqtinis molekulebis dehidratacias; 

13 sinerezisi – labebis moculobis TavisTavadi Semcireba, romelsac axlavs wylis gamoyofa 
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 aris pH-is daweviT, rac Tavisufali karboqsilis jgifebis disociacias uSlis 

xels, es ki Tavis mxriv amcirebs peqtinis jaWvebis eleqtrostatikur ganzidvas. 

dabaleTereficirebuli peqtinebi labebis warmoqmnisaTvis ar saWiroeben Saqris arsebobas, 

magram  Jelirdebian or valentiani ionebis, magaliTad Ca2+-is Tanaobisas.                  

maRali Jelirebis unaris gamo peqtini farTod gamoiyeneba sakvebi produqtebis, kerZod 

sakonditro nawarmis, xilis Jeleebisa da jemebis warmoebis dros.  
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4. lipidebi 
  

1. lipidebis aRnagoba da Semadgenloba 
 

lipidebi ( berZnuli lipos – cximi) ewodebaT fizikur_qimiuri Tvisebebi msgavs rTul 

organul naerTebs, romlebsac Seicaven mcenareebi, cxovelebi da mikroorganizmebi. lipidebi 

farTodaa gavrcelebuli bunebaSi. cilebTan da naxSirwylebTan erTad isini Seadgenen yvela 

cocxali organizmis organuli naerTebis ZiriTad masas, warmoadgenen yoveli ujredis 

aucilebel komponents.  

lipidebi farTod gamoiyenebian sasursaTo produqtebis warmoebis dros,  warmoadgenen 

nedleulis, naxevarfabrikatebisa da mza produqtebis umniSvnelovanes komponentebs, 

gansazRvraven maT kvebiT Rirebulebasa da sagemovno Tvisebebs.  

 lipidebi ar ixsnebian wyalSi (hidrofoburoba), magram kargad ixsnebian organul 

gamxsnelebSi ( benzinSi, dieTilis eTerSi, qloroformSi da sxva). 

mcenareebSi lipidebis dagroveba xdeba ZiriTadad Teslsa da nayofSi maTi Semcveloba 

icvleba sakmaod farTo sazRvrebSi. rac damokidebulia ara marto mcenaris 

individualurobaze, aramed sortze, aRmocenebis adgilsa da pirobebze. 

cxovelebsa da TevzebSi lipidebi ZiriTadad koncentrirdebian  kanqveS,     cximovani 

qsovilebi gars ertymian  ZiriTad organoebs  ( guls, Tirkmelebs ) da asruleben dacviT 

funqciebs. Sedian tvinisa da nervuli qsovilebis SemadgenlobaSi. xmeleTis cxovelebis xorcSi 

maTi Semcveloba sakmaod farTo sazRvrebSi  meryeobs.    

 cxovelebSi lipidebis Semcveloba damokidebulia saxeobaze, sakvebis Semadgenlobaze, 

arsebobis pirobebze da sxva.   

qimiuri Semadgenlobis mixedviT lipidebi warmoadgenen cximovani mJavebis, spirtebis, 

aldehidebis nawarmebs, romlebic agebulia rTuleTerovani, fosforeTerovani da glikoziduri 

bmebiT.  

Semadgenlobis mixedviT lipidebi iyofa or ZiriTad jgufad: rTul da martiv lipidebad. 

 martiv neitralur lipidebs ( ar Seicaven azotis, fosforisa da gogirdis atomebs) 

miekuTvnebaT umaRlesi cximovani mJavebisa ( C4 – C22 ) da erT an mravalatomiani 

spirtebis nawarmebi: gliceridebi, cvilebi, cerilebi, qolesterinis eTerebi, 

glikoproteidebi da sxva naerTebi. 

 rTuli lipidebis SemadgenlobaSi garda maRalmolekuluri cximovani mJavebisa 

Sedis fosformJava an gogirdmJava. 

aRnagobisa da hidrolizis unaris mixedviT lipidebi iyofa _ Sesapvnad da Seusapvnad 

naerTebad.  

 Sesapvnadi naerTebi hidrolizis dros warmoqmnian ramdenime struqturul 

komponents, xolo tuteebTan moqmedebisas _ cximovani mJavebis marilebs; 

 Seusapvnavi lipidebi hidrolizs ar ganicdian. 

organizmSi Sesrulebuli funqciebis mixedviT lipidebi iyofa or jgufad: saTadarigo 

(sarezervo) da struqturuli (protoplazmuri). es dayofa sakmaod pirobiTia, magram igi 

sakmaod farTod gamoiyeneba. zogi avtori xazs usvams lipidebis damcvel funqcias da gamoyofs 

maT calke jgufad ( cvilebi ). 

 saTadarigo lipidebi ZiriTadad warmodgenili arian gliceridebiT. isini  

asruleben organizmis energetikul da plastikuri rezervis rols, romlebsac 

organizmi iyenebs aradamakmayofilebeli kvebisa da avadmyofobis dros. cximebis 

maRali kaloriuloba saSualebas aZlevs organizms eqstremalur situaciebSi, 

ramdenime kviris ganmavlobaSi iarsebos rezervebis xarjze. mcenareTa 90% 

saTadarigo lipidebs Seicavs TeslebSi. mcenareebis saTadarigo lipidebi   

asruleben damcvel funqciebsac da exmarebian mcenares gadaitanos garemos 
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araxelsayreli pirobebi, magaliTad dabali temperaturebi. cxovelebsa da TevzebSi 

saTadarigo lipidebi koncentrirdebiad kanqveSa qsovilebSi da icaven organizms 

tramvebisagan. rogorc mcenareebSi, aseve cxovelebSi saTadarigo lipidebi 

Seadgenen lipidebis ZiriTad masas 95_96%, da advilad gamoiyofian cximSemcveli 

qsovilebidan arapolaruli gamxsnelebis saSualebiT. 

 struqturuli lipidebi, ZiriTadad fosfolipidebi, warmoqmnian rTul kompleqsebs 

cilovan nivTierebebTan (lipoproteidebi) da naxSirwylebTan (glikolipidebi). isini 

warmoadgenen membranebisa da ujredis struqturebis ZiriTad saSen masalas, 

monawileobas Rebuloben ujredSi mimdinare rTul procesebSi. masis mixedviT 

struqturuli lipidebis Semcveloba rogorc mcenareul, aseve cxovelur 

qsovilebSi ar aRemateba 3_5%. isini miekuTvnebian Znelad eqstragirebad, bmul 

lipidebs. maTi gamoyofisaTvis aucilebelia winaswar davarRvioT bmebi cilebTan, 

naxSirwylebTan da ujredis sxva komponentebTan, rac  xdeba hidrofiluri 

polaruli gamxsnelebis an maTi narevebis   (qloroformi_meTanoli, 

qloroformi_eTanoli) gamoyenebiT.  

 

martivi lipidebi 
acilgliceridebi ( gliceridebi) 

 
martivi lipidebis yvelaze gavrcelebul ( lipidebis masis 95_96%) warmomadgenlebs 

acilgliceridebi anu gliceridebi warmoadgenen, faqtobrivad swored maT ewodebaT cximebi. 

isini glicerinisa da maRalmolekuluri karbomJavebis rTuli eTerebia. cximis SemadgenlobaSi 

ZiriTadad  Sedian trigliceridebi, magram gvxvdeba di_ da mono gliceridebic. 

 

CH2– O  – CO – R 1           CH2– O  – CO – R 1                 CH2– O  – CO – R 1      
 |                                          |                                                | 
CH – O – CO – R2                     CH – O – CO – R2                              CH- OH                                                            

|                                           |                                                | 
CH2– O  – CO – R 3             CH2- OH                                   CH2- OH                                    
  

 trigliceridi,        digliceridi             monogliceridi. 

 

sadac R 1, R2  da R 3  naxSirwyalbadovani radikalebia.            
 Tu gliceridis molekulaSi Semavali samive naxSirwyalbadovani radikali erTnairia mas 

martivi ewodeba, xolo sxvadasxva radikalebis SemTxvevaSi _ Sereuli. bunebrivi cximebi 

ZiriTadad Sereul trigliceridebs warmoadgenen, romelTa SemadgenlobaSi, Sedian, rogorc 

najeri, aseve ujeri mJavebi. 

gliceridebis fizikur_qimiur Tvisebebs ganapirobebs ara marto maTSi Semavali cximovani 

mJavebis aRnagoba da Tvisebebi, aramed maTi adgilmdebareobac molekulaSi. 

sufTa gliceridebs ar gaaCniaT suni, gemo da feri. bunebrivi cximebis am organoleptikur 

maCveneblebs ganapirobeben specifiuri nivTierebebi, romlebic damaxasiaTebelia yoveli saxis 

cximisaTvis. 

gliceridebi, rogorc wesi Seicaven naxSirbadatomTa luwi ricxvis ( C4 – C24) mqone 

normaluri aRnagobis najer da ujer mJavebs, romelTa ZiriTadi warmomadgenlebi moyvanilia 

cxrilSi. 
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qonebisa da zeTebis SemadgenlobaSi Semavali ZiriTadi cximovani mJavebi 

 

 

 cximovan mJavebSi Semavali ujeri mJavebis radikalebi, rogorc wesi cis - konfiguraciisaa, 

(Camnacvleblebi moTavsebulia ormagi bmis sibrtyis erT mxares). trigliceridebi, romelTa 

SemadgenlobaSi Sedis trans_ konfiguraciis ujeri cximovani mJavebi, xasiaTdebian bevrad ufro 

maRali lRobis temperaturiT, vidre is gliceridebi, romelTa SemadgenlobaSi Sedis 

cis_konfiguraciis ujeri mJavebi. 

yoveli  cximi xasiaTdeba specifiuri gardatexis maCvenebliT, romelic miT metia, rac 

metia mis SemadgenlobaSi Semavali mJavebis ujerobis xarisxi. 

gliceridebis simkvrive 900_960 kg./m3 farglebSi meryeobs. igi klebulobs cximovani 

mJavebis jaWvis sigrZis zrdasTan erTad da  matulobs izolirebuli ormagi bmebis raodenobis 

matebis proporciulad. 

 qonebis SemadgenlobaSi Semavali cximovani mJavebis radikalebi ZiriTadad najeria, xolo  

zeTebSi ki ujeri.  gamonakliss warmoadgenen qoqosis, kakaosa da palmis zeTebi, romelTa 

SemadgenlobaSi Warbobs najeri cximovani mJavaTa naSTebi. Txevadi qonis magaliTia Tevzis qoni 

(zipi), romelic aseve gamonakliss warmoadgens. 

 

  

    mJavebi 

 

   

      formula 

  

   pirobiTi aRniSvna 

 

najeri mJavebi 

 

laurinis 

miristinis 

palmitinis 

stearinis 

araqidonis 

 

ujeri mJavebi 

 

oleinis 

erukis 

linolis 

 

 

linolenis 

 

araqodonis 

 

 

oqsimJavebi 

 

ricinolenis 

 

 

 

 

 

CH3- ( CH2 ) 10 – COOH 
CH3- ( CH2 )12  – COOH 
CH3- ( CH2 ) 1 4– COOH 
CH3- ( CH2 ) 16 – COOH 
CH3- ( CH2 ) 18 – COOH 
 
 
 
CH3- ( CH2 )7- CH=CH- (CH2)7-COOH 
CH3- ( CH2 )7- CH=CH- (CH2)11-COOH 
CH3- ( CH2 )7- CH=CH- CH2-CH=CH- 
           -( CH2)7-COOH 
 
CH3- ( CH2 - CH=CH)3- (CH2)7-COOH 
 
CH3-(CH2)3- ( CH2 - CH=CH)4- (CH2)3- -
COOH 
 
 
 
CH3- ( CH2)5- CHOH- CH2-CH=CH- 
            -(CH2)7-COOH 
                                                                                    

 

 

  

C0
12 

C0
14 

C0
16 

C0
18 

C0
20 

 

 

 
C1

18-  9 -cis 
C1

22- 13 -cis 
 

C2
18- 9- cis, 12- cis 

 

C3
18- 9-cis, 12 –cis, 15-cis. 

 

C4
20 – 5-cis, 8-cis, 11-cis, 14 –

cis. 

 

 

 
C1

20- 9-cis, 12-ol. 
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                 1. 1. 2  cvilebi da cerilebi 
 
cvilebi ewodebaT erTfuZiani najeri maRalmolekuluri C18-C30 karbomJavebisa da 

erTatomiani   C18-C30 spirtebis rTul eTerebs 

                               

                           O 
                                                  || 
                            R – CH2- O – C – R1 

 

sadac    R da R1  naxSirwyalbadovani radikalebia. 

cvilebi farTodaa gavrcelebuli bunebaSi. isini Txeli feniT faraven foTlebs, ylortebs 

da nayofs, icaven maT dasvelebidan, gamoSrobidan da mikroorganizmebis moqmedebisagan. 

marcvalsa da nayofSi maTi Semcveloba dabalia da ar aRemateba 0.05 – 0.2 %.  

garda mcenareuli cvilebisa bunebaSi gvxvdeba cxoveluri cvilebic. maT miekuTvneba 

futkris cvili, matylis cvili, romelic didi raodenobiT grovdeba matylis zedapirze, 

spermacevti.  

martiv lipidebs miekuTvnebian cerilebi, romlebic warmoadgenen glicerinisa da 

erTatomiani maRalmolekuluri spirtebis martiv eTerebs 

 

           CH2- O   –R1 
                         | 
                   CH – O   – R 2 
                     | 

                    CH2- O   –R3 
 

 

sadac R 1, R2  da R 3  naxSirwyalbadovani radikalebia.            
                         
                          glikolipidebi 
 
zeTebisa da qonebis SemadgenlobaSi Semavali martivi lipidebis erT _ erTi saxea 

glikolipidebi. isini warmoadgenen neitraluri lipidebis patara jgufs, romelTa 

SemadgenlobaSi Sedis monozebis naSTebi.  

miuxedavad  glikolipidebis dabali Semcvelobisa, isini farTod arian gavrcelebuli 

mcenareuli ( xorbali, qeri, simindi, mzesumzira) da cxoveluri warmoSobis qsovilebisa da 

mikroorganizmebis SemadgenlobaSi. asruleben struqturul funqciebs, monawileobas Rebuloben 

membranebis CamoyalibebaSi, did rols TamaSoben puris fqvilis pursacxobi Tvisebebis 

formirebaSi. gansakuTrebiT xSirad glikolipidebis SemadgenlobaSi Sedis D_ galaqtoza, D _ 
glukoza da D_ manoza. 

 

CH2–  O – CO – R                                            CH2–  O – CO – R                                                  
 |                                                                         |       
CH – O – CO – R 1                                                                  CH – O – CO – R 1                                                                                                                                                    

 |                                                                         | 
CH2- O – C6H11O5                                                                     CH2- O – C5H9O4                                                                                                      
 

   glukozodigliceridi                    manozodigliceridi 
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rTuli lipidebi 
 

rTuli lipidebis yvelaze gavrcelebuli warmomadgenlebia _ fosfolipidebi.  

fosfolipidebi _ ufero, usuno nivTierebebia, romlebic kargad ixsnebian Txevad 

naxSirwyalbadebsa da maT halogen nawarmebSi, zogi warmomadgeneli kargad ixsneba acetonsa da 

spirtSi. 

fosfolipidebi arseboben ramdenime polimerul formaSi, lRvebian or safexurad, 

xasiaTdebian optikuri aqtiobiT. bunebrivi nedleulidan gamoyofili fosfolipidebi amorfuli 

nivTierebebia, organul gamxsnelebSi gadakristalebisas, iZenen kristalur struqturas. 

fosfolipidebSi glicerinis erT-erTi pirveladi hidroqsili eTerificirebulia 

fosformJaviT, meore naxSirbadis hidroqsili umravles SemTxvevebSi eTereficirebulia  

ujeriT, xolo mesame _ najeri cximovani mJaviT. fospolipidis SemadgenlobaSi myofi 

fosformJavas erTi wyalbad ioni Canacvlebulia azotovani fuZiT, ZiriTadad es aris qolini  

an eTanolamini                   

 

[ HO- CH2 – CH2 – (CH3)N ]+ OH                 HO-CH2- CH2 –NH2 

     qolini                             eTanolamini 

 

zogadad fosfolipidis formula SeiZleba Semdegnairad gamovsaxoT: 

 

                  CH2–  O – CO – R                                                                                              
                         |                                                                               
                        CH – O – CO –  R 1                                                                                                                                                                                                                     

                         |                                                                         
                        CH2- O- PO - OH  
                                      | 
                                     OX 
 

sadac  R,  R1 naxSirwyalbadovani radikalebia, xolo X azotovani fuZe. 

fosfolipidebi anu fosfatidebi mcenareebis aucilebeli Semadgeneli komponentebia.   

cxrilSi mocemulia maTi Semcveloba sxvadasxva kulturebSi. 

                                                      

fosfolipidebis Semcveloba mcenareebSi 

 

mcenaris dasaxeleba fosfolipidis 

Semcveloba %-Si 

soia 1.8 

bamba 1.7 

mzesumzira 1.7 

seli 0.6 

abusalaTini 0.3 

xorbali 0.54 

Wvavi 0.6 

simindi 0.9 

                                                                      
 aRsaniSnavia, rom erTi da igive nedleulidan gamoyofili  fosfolipidebisa da 

gliceridebis cximovani mJavebis Semadgenloba ara identuria. 

miuxedavad struqturuli mravalferovnebisa fosfolipidebis molekulebis umravlesoba 

agebulia erTi da igive principiT. maT molekulaSi Sedis erTis mxriv hidrofoburi, 
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lipofiluri naxSirwyalbadovani radikalebi, da meores mxriv 

hidrofiluri jgufebi, romlebmac  “polaruli boloebis” 

saxelwodeba miiRes. 

 amgvarad agebuli lipidebis difiluri  molekulebi 

advilad orientirdebian emulsiebSi. maTi cximovani “kudebi” 

xvdebian  cximis fazaSi, xolo hidrofiluri jgufebi qmnian 

gamyof zedapirs wylisa da cximis fazas Soris. 

cximebSi, fosfolipidebi SeiZleba warmodgenil iqnan, 

rogorc individualuri molekulebis, aseve asocirebuli 

molekuluri dajgufebebis _ micelebis saxiT. 

cilebTan da naxSirwylebTan erTad, fosfolipidebi 

monawileobas Rebuloben ujreduli membranebisa da 

subujreduli struqturebis  (organogelebis) warmoqmnaSi, 

romlebic aregulirebebn ujredSi sxvadasxva saxis nivTierebebis moxvedras. 

 

           

            
  lipidebis Tanmdevi nivTierebebi 

 
cximovani nedleulidan lipidebis gamoyofisas cximSi gadadis cximSi xsnadi Tanmdevi 

nivTierebebis didi jgufi: pigmentebi, cximSi xsnadi vitaminebi, sterinebi da sxva, romlebic 

did rols TamaSoben teqnologiuri procesebis dros da moqmedeben miRebuli produqtebis 

kvebiT da fiziologiur Rirebulebaze.   

cximovani nedleulidan gamoyofil narevs, romelic Seicavs sxvadasxva saxis lipidebsa da 

Tanmdev produqtebs, nedli cximi ewodeba. 

 

  

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 

sur. nedli cximis ZiriTadi komponentebi 

 

 

 

 

cvilebi 

cximSixsnadi pigmentebi cximSi xsnadi vitaminebi 

sterinebi 
nedli cximi 

 lipidebi 
 

 izoprenoidebi 
 

 acilgliceridebi 
(qonebi da zeTebi) 

fosfolipidebi 
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  cximSi xsnadi pigmentebi 
 

qonebisa da zeTebis feris ganmsazRvrel nivTierebebs _ cximSixsnad pigmentebs Soris 

gansakuTrebiT gavrcelebulia karotinoidebi da qlorofili. 

hosipoli Sedis bambis Teslis, foTlebisa da Reros SeadgenlobaSi. igi   mkveTrad 

gamoxatuli toqsiuri efeqtiT xasiaTdeba. 

 hosipoli da misi gardaqmnis produqtebi bambis zeTs aniWeben muq yviTel an yavisfer 

Seferilobas. misi Semcveloba umravlesi teqnikuri jiSis TeslebSi 0.14_2.5% farglebSi 

meryeobs. struqturis mixedviT hosipoli naftalinis dimers warmoadgens, romelc Seicavs 

hidroqsilis, aldehidis, meTilisa da izopropilis Camnacvleblebs. 

 ararafinirebuli bambis zeTis gacxelebis an Senaxvis dros adgili aqvs mTeli rigi 

nivTierebebis warmoqmnas hosipoldan, romlebic ganapirobeben produqtis muq Seferilobas. 

karotinoidebi mowiTalo_moyviTalo Seferilobis pigmentebia. isini Sedian mTeli rigi 

cximebis, bostneulisa da xilis SemadgenlobaSi da ganapirobeben maT Seferilobas. qimiuri 

bunebis mixedviT karotinoidebi  C40H56  Semadgenlobis naxSirwyalbadebs warmoadgenen. maT 

Soris gansakuTrebiT unda aRiniSnos  - karotini. 
garda mRebavi Tvisebebisa karotinoidebi xasiaTdebian provitaminuri aqtiobiT. isini 

cocxal organizmSi iSlebian A-vitaminis warmoqmniT. 

qlorofili zeTebsa da qonebs aniWebs momwvano Seferilobas. mas didi raodenobiT 

Seicavs foTlovani bostneuli. 

 

sterinebi 
 
cximis Tanmdev produqtTa Soris mniSvnelovani adgili ukaviaT cikluri aRnagobis 

spirtebsa da maT eTerebs.                        

sterinebi _ es aris steroidebis jgufSi Semavali cikluri nivTierebebi. isini ZiriTadad 

warmoadgenen kristalur erTatomian spirtebs (sterolebi) an maT eTerebs (steridebi). 

ansxvaveben cxoveluri obieqtebidan gamoyofil zoosterinebs, mcnareuli obieqtebidan 

gamoyofil fitosterinebs da mikosterinebs, romelTa gamoyofa xdeba sokoebidan.  

sterinis molekulaSi mesame naxSirbad atomTan  dakavSirebulia hidroqsilis jgufi, 

xolo me-17 naxSirbadTan  _  naxSirwyalbadovani radikali. sterinebi ar ixsnebin wyalSi, 

magram kargad ixsnebian cximebSi.   cxrilSi moyvanilia sxvadasxva mcenareSi   sterinebis 

Semcveloba .  

                                                                            

sterinebis Semcveloba mcenareebSi 

 

mcenare sterinebis 

Semcveloba % 

bamba 1.6 

soia 0.35 

rafsi 0.30 

seli 0.4 

araqisi 0.25 

 

 miuxedavad dabali Semcvelobisa, sterinebi da maTi warmoebulebi mniSvnelovan rols 

TamaSoben cocxali organizmebis cxovelqmedebaSi. es nivTierebebi cilebTan warmoqmnian rTul 

kompleqsebs, monawileobas Rebuloben protoplazmisa da membranebis SemadgenlobaSi, 

aregulireben nivTierebaTa cvlas. 
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nedl zeTebSi Semavali sterinebis tipiuri warmomadgenlebia brasikasterini, 

stigmasterini, kampesterini da  _sitosterini. isini ZiriTadad warmodgenilebi arian 

palmitinis, oleinis, linolisa da linolenis mJavaTa eTerebis saxiT. 

qolesterini Sedis yvela cxovelis qsovilis SemadgenlobaSi. mcenareuli warmoSobis 

qsovilebi ZiriTadad ar Seicaven an Seicaven qolesterins, an Seicaven mas Zalian mcire 

raodenobiT. 

   qolesterini warmoadgens ujredis struqturul komponents, monawileobas Rebulobs 

hormonebisa da naRvlis mJavebis cvlaSi. adamianis organizmSi  arsebuli qolesterinis 70_80% 

sinTezirdeba RviZlsa da sxva organoebSi. qolesterinis Semcveloba sxvadasxva  produqtebSi 

mocemulia cxrilSi   

                                                                      

qolesterinis Semcveloba sakveb produqtebSi 

 

sakvebi produqti qolesterinis 

Semcveloba % 

 

karaqi 0.17_0.21 

kvercxi 0.57 

yveli 0.28_1.61 

xorci 0.06_0.1 

 

sxvadasxva obieqtebidan gamoyofil cximebi Seicaven sxvadasxva aRnagobis mqone najer da 

ujer naxSirwyalbadebs, romelTa jaWvSi naxSirbadis atomebis raodenoba C10  - C40  farglebSi 

meryeobs.  am naxSirwyalbadTa did nawils izoprenoidebi ( Sedgebian izoprenis sxvadasxva 

raodenobis naSTebisagan) warmoadgenen. maT ricxvs miekuTvnebian karotinoidebi da xSir 

SemTxvevebSi sterinebic.     
   

lipidebis ZiriTadi gardaqmnebi 
  
cximebi, sasursaTo produqtebisa da maTi nedleulis erT-erTi yvelaze labiluri 

komponentebia. maT qimiur Tvisebebs pirvel rigSi, gliceridebis qimiuri Tvisebebi 

ganapirobeben. am ukanasknelTa Tvisebebs ki _ maTSi Semavali cximovan mJavaTa naSTebi da rTul 

eTerovani dajgufebebi. 

 gliceridebis qimiuri  gardaqmnebi SeiZleba gavyoT or ZiriTad jgufad: reaqciebi, 

romlebSic monawileobas Rebuloben mxolod rTul eTerovani dajgufebebi da reaqciebi, 

romlebSic monawileobas Rebuloben cximovan mJavaTa radikalebi. 

 

  rTuleTerovani dajgufebis monawileobiT 
mimdinare gardaqmnebi 

  gliceridebis hidrolizi 
 
tuteebis, mJavebis da ferment lipazis moqmedebiT trigliceridebi hidrolizdebian di- da 

Semdeg monogliceridebis, xolo sabolood ki glicerinisa da cximovani mJavebis Nnarevis 

warmoqmniT 
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CH2- O – CO – R                                           CH2- O – CO – R    
|                                             lipaza                |                                                         lipaza    
CH – O – CO – R1               [ H+,OH- ]            CH- O – CO- R1        +   R2COOH    [ H+,OH- ]             
|                                + H2O                              |                                                          
CH2- O – CO – R2                                           CH2- O – H  
 
 
 
CH2- O – CO – R                                                      CH2- O – H  
|                                                        lipaza        |    

        CH- O – H               + R1COOH      [ H+,OH- ]          CH - O – H          +    RCOOH                      
         |                                                                                  | 
        CH2- O – H                                                                  CH2- O – H 
 

mJave katalizatorebis (sulfomJavebi, gogirdmJava ) Tanaobisas procesebs warmarTaven 1000 

C-sa da Warbi wylis pirobebSi. katalizatorebis gareSe procesebi warimarTeba 220_2250 C-sa da 
2_2.5  kpa  wnevis pirobebSi.  

 cximebis hidrolizs, koncentrirebuli tuteebis xsnarebiT Sesapvna ewodeba, igi 

safuZvlad udevs sapnis warmoebas. hidrolizis procesis siCqare damokidebulia gliceridebis 

aRnagobaze, temperaturasa da katalizatoris Tanaobaze.  cximovani mJavis naxSirwyalbadovani 

jaWvis sigrZisa   da ujerobis xarisxis zrda amcirebs hidrolizis siCqares. lipazis 

moqmedebiT   gliceridebis  hidrolizi mimdinareobs safexurobrivad, pirvel stadiaze 

warmoiqmneba 1,2_diacilgliceridi, meoreze 2_monogliceridi. monogliceridebis hidrolizis 

siCqare aRemateba triacilgliceridebisas. hidrolizis siCqaris mixedviT, digliceridebs 

ukaviaT Sualeduri mdgomareoba. 

cximebis hidrolizi farTod gamoiyeneba teqnikaSi cximovani mJavebis, glicerinis, mono_ 

da digliceridebis misaRebad. 

  cximebisa da zeTebis hidrolizuri daSla marcvleulis, fqvilis, burRulis  da sxva 

cximSemcveli produqtebis xarisxis  gauaresebis da saboloo jamSi _ gafuWebis erT_erT 

mizezs warmoadgens. process aCqarebs tenianobis, temperaturisa da lipazis aqtiobis gazrda. 

cximebis hidrolizi mimdinareobs sxvadasxva teqnologiuri procesebisa da kulinaruli 

damuSavebis dros. 

 cximebisa da zeTebis hidrolizis siCqare da siRrme   xasiaTeba mJavuri ricxviT. 

mJavuri ricxvi es aris 1 g. cximSi Semavali Tavisufali cximovani mJavebis 

gasaneitraleblad saWiro kaliumis tutis miligramebis raodenoba. mTeli rigi sakvebi 

produqtebis mJavuri ricxvi normirdeba standartiT da warmoadgens maTi xarisxis 

ganmsazRvrel ZiriTad maCvenebels. 

 

gadaeTereba 
 

katalizatorebis Tanaobisas mimdinare reaqciaTa jgufs, romlTa drosac adgili aqvs 

gliceridebSi   mJavuri jgufebis mimocvlis safuZvelze axali gliceridebis warmoqmnas, 

gadaeTerebis reaqciebi ewodebaT.  

triacilgliceridebi, 80_900C –ze katalizatorebis (natriumis eTilati an meTilati, 

aluminosilikatebi) Tanaobisas mimoicvlebian mJavuri naSTebiT. amasTan mJavuri migracia 

SeiZleba ganxorcieldes, rogorc gliceridis molekulis SigniT ( Sigamolekuluri 

gadaeTereba), aseve molekulebs Soris ( molekulaTaSorisi gadaeTereba). 

molekulaTaSorisi gadaeTereba zogadad SeiZleba Semdegnairad gamovsaxoT: 
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           CH2 – O – CO –R1                     CH2 – O – CO – R4 
                         |                                             |                                          
                    CH – O – CO – R 2      +              CH – O –CO – R 5               

                     |                                             | 

                    CH2 – O –CO – R3                        CH2 – O –CO –  R6       
                                                          katalizatori

 

                     
                    CH2 – O – CO –R1                     CH2 – O – CO – R4 
                         |                                             |      
                    CH – O – CO – R5      +              CH – O –CO –  R2                    
                     |                                             | 

                    CH2 – O –CO – R3                        CH2 – O –CO –  R6       
 

                         
trigliceridebis Sigamolekuluri gadaeTerebis procesi zogadad SeiZleba Semdegnairad 

gamovsaxoT: 

 

 

           CH2- O –CO - R1                                     CH2- O –CO - R2 

                         |                                  katalizatori       | 
                    CH – O – CO -R 2                                                                CH – O – CO -R 1                         
                     |                                                                        | 

                    CH2- O – CO - R3                                                                  CH2- O – CO - R3    

 

Sigamolekulur gadaeTerebas miekuTvneba di- da   monogliceridebSi mimdinare procesebic 

 

           CH2- O – CO - R1                                   CH2- O –CO - R2 

                         |                                 katalizatori      | 
                    CH – O –CO -  R 2                                            CH – O – CO -R 1                         
                     |                                                                     | 

                    CH2  -   OH                                                                              CH2- O H 
 
 

                    CH2- O –CO - R1                                    CH2- O  H 

                         |                                 katalizatori       | 
                    CH – OH                                                                 CH – O –CO - R 1                         
                     |                                                                      | 

                    CH2  -  OH                                                                               CH2- O H 
 

katalizatorebis Tanaobisas mimdinare gadaeTerebis dros cximovani mJavebis saerTo 

Semadgenloba ucvleli rCeba. adgili aqvs maT statistikur gadanawilebas trigliceridebis 

molekulebis  SemadgenlobaSi, rasac mivyavarT cximebis narevis fizikur_qimiuri Tvisebebis 

cvlilebasTan. cximSi, sxvadasxva Semadgenlobis gliceriduli komponentebis  zrda iwvevs 

cximis plastikurobis matebas da lRobis temperaturisa da simkvrivis  dawevas. 

maRal lRobadi cxoveluri da mcenareuli cximebisa da Txevadi zeTebis gadaeTereba 

saSualebas gvaZlevs miviRoT   plastiuri sakvebi cximebi trans – izomeruli cximovani 

mJavebis gareSe da linolis mJavis maRali SemcvelobiT. margarinis nawarmisaTvis gankuTvnili 

gadaeTerebuli cximebi xasiaTdebian Semdegi maCveneblebiT: 150C-ze simkvrive meryeobs 30_130g/sm3 
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farglebSi, myari trigliceridebis Semcveloba 200C ar aRemateba 6_20%. specialuri 

daniSnulebis gadaeTerebuli cximebi gamoiyenebian pur_funTuSeulis, rZis cximis analogebis, 

sakonditro da kombinirebuli cximebis warmoebis dros. 

    

     

  cximovani mJavebis radikalebis monawileobiT 
mimdinare reaqciebi 

  gliceridebis hidrogenizacia 
 
gliceridebis hidrogenizaciis dros ujeri mJavebis naSTebi ierTeben wyalbads, rac 

saSualebas iZleva mizanmimarTulad SevcvaloT sawyisi cximis mJavuri Semadgenloba da 

miviRoT dnobis maRali temperaturis mqone myari cximebi.  

cximebisa da zeTebis hirogenizacia molekuluri wyalbadiT mimdinareobs atmosferuli 

wnevis pirobebSi, 180_2400C temperaturaze, nikelis an spilenZ_nikelis katalizatoris 

Tanaobisas. hidrogenizaciis dros mimdinare ZiriTadi qimiuri reaqcia sqematurad Semdegnairad 

SeiZleba gamovsaxoT: 

 

                                 H2, katalizatori 

       ….. - CH2- CH = CH- CH2- …..                                     ….. - CH2- CH2 – CH2- CH2- ….. 
 
reaqciis pirobebis SerCevis safuZvelze es procesi SeiZleba ganvaxorcieloT 

safexurebrivad da seleqtiurad, ris Sedegadac  miviRoT winaswar gansazRvruli Tvisebebis 

mqone produqti, romelsac salomasi ewodeba. 

       

               +H2                                          +H2                            +H2 
      C3

18                                   C2
18                                 C1

18                              C0
18 

linolenis           linolis         oleinis         stearinis 

  mJava                 mJava             mJava              mJava 

 

hidrirebis seleqtiuroba aixsneba im faqtiT, rom   unajerobis xarisxis matebasTan erTad, 

mJavebis hidrirebis procesis siCqare izrdeba. hidrireba heterogenuli procesia da 

mimdinareobs gliceridebisa da katalizatoris gamyof zedapirze. aRsaniSnavia, rom hidrirebis 

procesTan erTad, paralelurad mimdinareobs geometriuli (cis_trans izomeria) da 

struqturuli izomerebis warmoqmnac, rac arasasurvel process warmoadgens. es  gardaqmnebi 

sqematurad Semdegnairad SeiZleba gamovsaxoT: 

 

                               katalizatori 

…..... -CH2-CH2-CH=CH- CH2-CH2- …..                                ..... -CH2-CH2-CH2-CH2- CH=CH- … 
 
                                        struqturuli izomeria 

       

                                                      .….. 
                                                    / 
        CH = CH             katalizatori                     CH=CH  
…… . /            \ …….                                       …….. / 
         

                    geometriuli izomeria 

 

izomerizaciis reaqciebidan erT-erTis upiratesi warmarTva damokidebulia katalizatoris 

Tvisebebsa da procesis pirobebze.   
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gliceridebis Jangva 
 
 cximebisa da cximSemcveli produqtebis damZaRebis procesi, lipidur kompleqsSi 

mimdinare rTuli qimiuri da bioqimiuri procesebis erTobliobaa. ansxvaveben  JangviT da 

hidrolitur damZaRebas. TiToeuli maTgani, reaqciis siCqareze momqmed faqtorebze 

damokidebulebiT, SeiZleba daiyos avtokatalizur (arafermentul) da fermentul ( bioqimiur ) 

saxeobad.  

fermentatiuli JangviTi damZaReba damaxasiaTebelia zeTovani kulturebis Teslebis, 

marcvleulis da maTi gadamuSavebis produqtebisaTvis ( fqvili, burRuli) Senaxvis procesSi. 

igi mimdinareobs fermentebis _ lipazisa da lipoqsigenazis monawileobiT. 

lipazis moqmedebiT adgili aqvs gliceridebis hidrolizs. xolo lipoqsigenaza 

ganapirobebs ujeri cximovani mJavebis (ZiriTadad linolis da linolenis) hidroperoqsidebis 

warmoqmnas. aRsaniSnavia, rom Tavisufali cximovani mJavebi iJangebian bevrad ufro swrafad anu 

cximovani mJavebis Jangvis siCqare bevrad aRemateba maTi eTerebis (cximis ) Jangvis siCqares. 

yovel calkeul SemTxvevaSi amZaReba, cximSemcveli produqtis an nedleulis 

Taviseburebasa da garemo pirobebze damokidebulebiT,   SeiZleba warimarTos  fermentuli an 

ara fermentuli meqanizmiT, zog SemTxvevaSi, ki SeiZleba adgili hqondes orive tipis amZaRebas.  

zeTebi da qonebi, aseve cximSemcveli produqtebi ( zeTovani kulturebi, fqvili, burRuli, 

sakonditro nawarmi da sxva) haeris Jangbadis, Suqis, tenis, da fermentebis gavleniT 

TandaTanobiT iZenen arasasiamovno sunsa da gemos. zogi maTgani uferuldeba. maTSi grovdeba 

organizmisaTvis mavne, Jangvis produqtebi, ris gamoc mcirdeba maTi kvebiTi da fiziologiuri 

Rirebuleba, saboloo jamSi isini SeiZleba sakvebad gamousadegarni gaxdnen. 

  Jangvis procesi gansakuTrebiT intensiurad mimdinareobs ujeri cximovani mJavebis 

Semcvel lipidebSi. jangvis pirvelad produqtebs warmoadgenen sxvadasxva aRnagobis mqone 

peroqsidebi da hidroperoqsidebi. 

 

   ….. - CH2- CH = CH–CH2- …   +  O2                      ….. - CH2- CH – CH- CH2 - ….. 
                                                                                                     |        | 
                                                                                                    O  –   O 
 
 
 
….. - CH2-CH2-  CH = CH- CH2- …   +  O2                        …. - CH2- CH –CH= CH- CH2 - ….. 
                                                                                                            | 
                                                                                                            O – OH  
 
ZiriTadad Jangvas ganicdis ormagi bmis gverdiT myofi  -CH2-  jgufi, gansakuTrebiT 

swrafad ki ori ormagi bmis SuaSi myofi jgufi. Jangvis Sedegad warmoqmnili produqtebi 

Zalian ara mdgradi naerTebia, isini, rTuli gardaqmnebis Sedegad warmoqmnian Jangvis meorad 

produqtebs: oqsi_ da epoqsi naerTebs, spirtebs, aldehidebs, ketonebs, sxvadasxva sigrZis 

naxSirbadovani jaWvis mqone mJavebsa da maT warmoebulebs. Jangvis meoradi produqtebi 

warmoqmnas SeiZleba Tan sdevdes jaWvis gawyvetac. 

gliceridebis Jangva haeris JangbadiT _ avtokatalizuri procesia, romelsac safuZvlad 

udevs radikaluri meqanizmis mqone, jaWvuri gardaqmnebi. warmoqmnili produqtebi xasiaTdebian  

polimerizaciisa da polikondensaciis unariT. 

dadgenilia, rom cximebis  Jangvis siCqare, pirvel rigSi damokidebulia gliceridebSi 

Semavali karbomJavebis ujerobis xarisxze. rac ufro ujeria cximSi Semavali mJava, miT ufro 

Cqara mimdinareobs JangviTi procesi. Jangvis unaris mixedviT karbomJavebi SeiZleba ganvalagoT 

Semdegi TanmimdevrobiT:  
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linolenis      linolis         oleinis         stearinis 

mJava             mJava             mJava              mJava 

 

linolenis, linolis da oleinis mJavebis eTerebis Jangvis siCqareebi ise Seefardeba 

erTmaneTs rogorc 77 : 27 : 1.  Jangvis siCqareze gavlenas axdens tenisa da metalTa ionebis 

Semcveloba. 

najeri cximovani mJavebis Semcveli gliceridebi Cveulebriv pirobebSi haeris JangbadiT 

praqtikulad ar iJangebian. 

Jangvis siCqareze did gavlenas axdenen antidamJangvelebi ( antioqsidatebi, inhibitorebi) _ 

nivTierebebi, romlebic wyveten JangviTi procesis jaWvebs. 

antioqsidatebs Soris gansakuTrebuli mniSvneloba eniWebaT fenoluri bunebis naerTebs. 

bunebrivi antidamJangvelebidan aRsaniSnavia tokoferolebi (vitamini E). antioqsidatebis 0.01% 

damateba Jangvis siCqares 10_15-jer amcirebs. 

antioqsidatebis aqtiuroba da moqmedebis siCqare mkveTrad matulobs sinergistebis 

Tanaobisas. (berZnulad synergos niSnavs erTad moqmedebas). sinergistebis moqmedebis meqanizmi 

dakavSirebulia maT unarTan SeboWon cvalebadi valentobis metalebi ( Pb, Cu, CO, Mn, Fe da 
sxva), romlebic Jangvis procesebis katalizatorebis rols asruleben. sinergistebis rols 

asruleben limonisa da askorbinis mJavebi, fosfolipidebi. 
cximebis Jangvis siCqare mkveTrad klebulobs garemoSi Jangbadis Semcvelobis SemcirebiT. 

cximebis JangviTi procesi Cqardeba maRali temperaturisa da ganaTebis gavleniT. 

lipidebis Jangvis procesi SeiZleba mimdinareobdes biologiuri katalizatorebis _ 

fermentebis, kerZod lipoqsigenazis moqmedebiTac. 

fermentatiuli JangviTi damZaReba damaxasiaTebelia zeTovani kulturebis Teslebis, 

xorblisa da misi gadamuSavebis produqtebis ( fqvili, burRuli) Senaxvis dros. es procesi 

mimdinareobs fermentebis _ lipazisa da lipoqsigenazis moqmedebiT. 

Jangvis meoradi produqtebi ganapirobeben cximis damZaRebis dros warmoqmnil 

arasasiamovno sunsa da gemos. isini cvlian cximis fizikur_qimiur Tvisebebsa da maCveneblebs, 

xels uwyoben vitaminebis daSlas, iwveven organizmze toqsiur moqmedebas.  
amZaRebis pirveli etapi _ trigliceridebis daSla Tavisufali cximovani mJavebis 

warmoqmniT warmoadgens fermentatuli hidrolizuri damZaRebis magaliTs. 

arahidrolizuri damZaReba SesaZlebelia mimdinareobdes fermentebis monawileobis gareSe. 

 cximebis gafuWebas Tan sdevs aramarto gliceridebis, aramed sxva Tanmxlebi 

nivTierebebis cvlilebac. magaliTad zeTebis gauferuleba gamowveulia karotinoidebis JangviT, 

xolo  obiT dazianebuli Teslebidan miRebuli zeTis muqi feri gamowveulia mokotoqsinebis 

JangviT. Bbambis zeTis muq fers  (yavisferidan Savamde) ganapirobeben hosipolis Jangvis 

produqtebi. cximebis gafuWebas Tan axlavs destruqciisa da polimerizaciis procesebi. 

fosfatilqolinis destruqciis Sedegad warmoqmnili trimeTilamini (CH3)3N ganapirobebs 

damZaRebuli zeTebis Tevzis suns. 

cximebi da cximSemcveli produqtebi xasiaTdebian araerTgvarovani Senaxvis unarianobiT, 

rac aucileblad unda aisaxos maT SefuTvaSi, Senaxvis pirobebsa da vadebSi. gansakuTrebiT 

dabali Senaxvis unarianobiT xasiaTdebian karaqi, margarini, kombinirebuli cximebi, qaTmis 

cximi. amis mizezia maTi maRali tenianoba, cilovani da mineraluri nivTierebebis arseboba, 

romlebic xels uwyoben mikrofloris ganviTarebas da Sesabamisad bioqimiuri damZaRebis 

procesebis intensiur ganviTarebas. 
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                              fosfolopidebis Tvisebebi 
 
fosfolipidebis qimiuri gardaqmnebi ganpirobebulia misi struqturuli elementebis 

bunebiT, aRnagobiT da qimiuri bmebis saxeebiT. maTTvis damaxasiaTebelia   mJave da tute areSi 

hidrolizi. bunebrivi obieqtebidan gamoyofilia, sxvadasxva moqmedebis xasiaTis mqone   

hidrolazebi. 
fosfolipidebis polaruli jgufebi urTierTqmedeben wylis dipolebTan, cilebisa da 

naxSirwylebis polarul jgufebTan rTuli kompleqsebis warmoqmniT.  

fosfolipidebis nawili ar gamoiyofa an gamoiyofa mxolod hidrataciis specialuri 

meTodebis gamoyenebiT. maT arahidratirebadi fosfolipidebi ewodebaT. Tanamedrove 

warmodgeniT es  aris JangviTi procesebis  katalizatorebis Tvisebebis mqone kompleqsuri 

nivTierebebi _ fosfolipidebis naerTebi metalTa ionebTan ( Ca+, Mg2+, Cu2+, Fe2+, Fe3+ ), 

sterolebTan da alifatur spirtebTan.   
  fermentuli da qimiuri modificirebis safuZvelze, warmoebaSi Rebuloben sxvadasxva 

saxis fosfolipidebs L(lecitinebs), romlebic farTod gamoiyenebian   kvebis mrewvelobaSi. 

  

 

3. lipidebis gardaqmnebi sasursaTo produqtebis warmoebis 
procesSi 

 

 

sasursaTo produqtebis sawyis nedleulSi ( marcvleuli, burRuli, xorci, rZe, qonebi da 

zeTebi, xili da bostneuli da sxva) Semavali lipidebi, rogorc warmoebis dros,   aseve 

saxlis pirobebSi ganicdian sxvadasxva saxis gardaqmnebs. sakmaod did cvlilebebs aqvs adgili 

sasursaTo produqtebis Senaxvis dros. es gardaqmnebi cvlian produqtebis Semadgenlobas, da 

Sesabamisad maT kvebiT da biologiur Rirebulebas. 

am gardaqmnebis ZiriTadi mimarTulebebia: lipidebis hidrolizi, JangviTi da bioqimiuri 

damZaReba. am procesebis siRrme da intensiuroba damokidebulia lipidebis Semadgenlobaze, 

Tanaur, damatebul da warmoqmnil nivTierebebze, tenianobze, mikroorganizmebis Tanaobaze, 

fermentTa aqtiobaze, JangbadTan kontaqtze, da  produqtis SefuTvasa da sxva faqtorebze. 

zemoT aRniSnulidan naTlad Cans, Tu ramdenad rTulia lipidur kompleqsSi mimdinare 

procesebi. magaliTad zeTebSi, romlebic didi raodenobiT Seicaven poliujer mJavebs, 

ZiriTadad mimdinareobs avtoJangvis procesiHhaeris Jangbadis monawileobiT. 

 tenis dabali Semcvelobis da mineraluri nivTierebebis ar arsebobis gamo lipidebi ar 

warmoadgenen mikroorganizmebis gamravlebisaTvis sasurvel garemos  da xasiaTdebian 

SedarebiT maRali SenaxvisunarianobiT. 

cxoveluri cximebi ( saqonlis, Roris da cxvris qoni)  TiTqmis ar Seicaven 

antioqsidatebs, rac maTi Senaxvis unarianobis Semcirebas iwvevs.  Senaxvis mimarT SedarebiT  

aramdgradobiT gamoirCevian karaqi, margarinebi da kombinirebuli cximebi. es gamowveulia 

maRali tenianobiT, cilovani da mineraluri nivTierebebis TanaobiT, rac amZaRebis bioqimiuri 

procesis intensifikacias iwvevs.  

ara nakleb rTuli  gardaqmnebi mimdinareoben sasursaTo produqtebisa da nedleulis 

lipidur kompleqsSi Senaxvis dros. magaliTad xorblis fqvilis Senaxvisas   adgili aqvs 

hidrolitur da JangviT damZaRebas, warmoqmnili produqtebi urTierTqmedeben cilebTan, rac 

uaryofiT  gavlenas axdens fqvilis pursacxob Tvisebebze. 

JangviTi procesebis ganviTarebis dros cximebsa da cximSemcvel produqtebSi grovdeba 

adamianis organize uaryofiTad momqmedi   nivTierebebi,  ris gamoc sasursaTo produqtebis 

Semcvel lipidebSi mimdinare JangviTi procesebis Tavidan acileba erT-erT umniSvnelovanes 

amocanas warmoadgens. 
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4. zeTebisa da qonebis kvebiTi 
Rirebuleba 

 
  zeTebi da qonebi warmoadgenen   adamianis organizmis energetikul da plastikur 

masalas, mTeli rigi aucilebeli nivTierebebis ( uJeri cximovani mJavebis, fosfolipidebis, 

cximSixsnadi vitaminebis, sterinebis)  wyaros, anu warmoadgenen sakvebis aucilebel  

komponentebs da ganapirobebn mis biologiur Rirebulebas. 

sakveb racionSi cximis Semcvelobis optimaluri raodenoba Seadgens 30-33%, samxreTis 

raionis mosaxleobisaTvis 27_28%, CrdiloeTis 38_40%. 

cximis xangrZlivi droiT SezRudvam an aucilebeli komponentebis dabali Semcvelobis 

cximebis xangrZlivma moxmareba uaryofiTad moqmedebs   organizmis   fiziologiur 

mdgomareobaze: irRveva centraluri nervuli sistemis muSaoba, mcirdeba organizmis mdgradoba 

sxvadasxva infeqciuri daavadebebis mimarT,  mcirdeba sicocxlis xangrZlioba. aseve mavnebelia 

cximebis didi raodenobiT moxmarebac, romelic simsuqnis, gul_sisxlZarRvTa daavadebebis da 

naadrevi siberis mizezi SeiZleba gaxdes. 

sasursaTo produqtebSi Semavali cximebi pirobiTad iyofa xilul   (zeTebi, qonebi, 

karaqi, margarinebi, kulinaruli cximebi) da uxilav ( xorcisa da xorcis produqtebis, Tevzis, 

rZis da rZis produqtebis, burRulSi, pur-funTuSeulsa da sakonditro produqtebSi Semavali 

cximi) cximebad. 

cxrilSi mocemulia produqtebi, romlebic warmoadgenen   cximebis ZiriTad wyaros sakveb 

racionSi.  

                                                              

cximebis Semcveloba sakveb produqtebSi 

 

produqtebi 

 

cximis Semcveloba % 

rafinirebuli zeTebi 99.7  _ 99.8 

karaqi 61.5 _82.5 

margarini 40 _82.2 

kombinirebuli cximebi 50 _72 

kulinaruli cximebi 99.0 

rZis produqtebi 3.5_30 

Sokoladi 35_40 

kamfetebi (zogierTi sorti) 30_35 

namcxvari 10_11 

wiwiburis burRuli 3.3 

Svriis burRuli 6.1 

yveli 25_50 

Zexvis nawarmi 10_23 

 

 

cxrilSi moyvanili produqtebis nawili warmoadgens mcenareuli, nawili ki cxoveluri 

cximis wyaros. 

kvebis dros mniSvneloba aqvs ara marto cximis raodenobas, aramed mis Semadgenlobasac. 

gansakuTrebuli mniSvneloba aqvs poliujeri mJavebis Semcvelobas, romelTac esencialuri anu 

Seucvladi mJavebi ewodebaT. maT miekuTvnebaT linolis, linoleinis da araqidonis mJavebi. 

linolisa da linoleinis mJavebi ar sinTezirdebian adamianis organizmSi, araqidonis mJava 

sinTezirdeba linolis mJavidan vitamin B6-is monawileobiT. 
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linolenis mJava warmoqmnis sxva poliujer mJavebs. α - linolenis mJava Sedis omega_314 

poliujeri mJavebis ojaxis SemadgenlobaSi. linolis,  γ-linolenis da arqidonis mJavebi 

Sedian omega_6 ojaxis15 SemadgenlobaSi. dietologebis rekomendaciiT janmrTeli adamianis 

racionSi omega_6/omega_3 unda Seadgendes 10:1, xolo samkurnalo kvebisaTvis es Tanafardoba 3:1 

dan 5:1-mde farglebSi icvleba. 

XX saukunis 50-ian wlebSi dadgenil iqna, poliujeri mJavebis aucilebloba organizmis 

normaluri funqcionirebisaTvis. isini  Sedian ujredis membranebis aRnagobaSi, monawileobas 

Rebuloben ujredSi mimdinare nivTierebaTa cvlaSi, xels uwyoben Warbi qolesterinis 

gamodevnas organizmidan, riTac amcireben aTerosklerozis warmoqmnis saSiSroebas da 

amaRleben sisxl_ZarRvebis elastiurobas. magram aRsaniSnavia, rom am funqciebs asruleben 

poliujeri mJavebis mxolod cis-izomerebi. sakvebSi esencialuri mJavebis ar arsebobis dros 

wydeba organizmis zrda_ganviTareba da warmoiqmneba sxva mZime daavadebebi. am mJavebis 

biologiuri aqtioba sakmaod gansxvavebulia, gansakuTrebiT maRali aqtiobiT xasiaTdeba 

araqidonis mJava, Semdeg linolis, xolo linoleinisa 8_10-jer naklebia linolisaze. 

 sakveb produqtebs Soris poliujeri mJavebiT mdidaria zeTebi, gansakuTrebiT simindis, 

mzesumzirisa da soios. maTSi linolenis Semcveloba 50_60%-s aRwevs, SedarebiT dabalia misi 

Semcveloba margarinSi  20%-mde, xolo qonebSi igi Zalian mcire raodenobiTaa, saqonlis qonSi 

_ 0.6%. araqidonis mJavis Semcveloba sasursaTo produqtebSi sakmaod dabalia, zeTebSi igi 

praqtikulad ar aris. SedarebiT maRalia misi Semcveloba kvercxSi _0.5%, subproduqtebSi 0.2-

0.3%, tvinSi 0.5%. amJamad Tvlian, rom linolis mJavis sadReRamiso norma 6-10 g. Seadgens, misi 

jamuri Semcveloba sakvebi racionis cximSi ar unda iyos saerTo kaloriulobis 4%-ze naklebi. 

axalgazrda, janmrTeli organizmis sakvebi racioni dabalansirebuli unda iyos cximovani 

mJavebis Semcvelobis mixedviT. igi unda Seicavdes 10-12% poliujer, 50-60% monoujer da 30% 

najer cximovan mJavebs, rac miiRweva racionSi 1/3 zeTebis da 2/3 cxoveluri cximis arsebobiT. 

xanSiSesuli adamianebisaTvis poliujeri da najeri  cximovani mJavebis Tanafardoba unda iyves 

2 : 1 , xolo linolisa da lonolenis mJavebis ki 10 : 1. 

kvebaSi, mniSvnelovani adgili ukaviaT fosfolipidebs, romlebic  Sedian   ujredis 

membranebis SemadgenlobaSi  da monawileobaas Rebuloben organizmSi cximebis transportirebis 

procesSi, amave dros isini xels uSlian RviZlSi cximis dagrovebas. fosfolipidebis 

sadReRamiso norma 5-10 g.-s Seadgens. 

qolesterinis fiziologiuri roli organizmSi sakmaod mniSvnelovania, magram sisxlSi 

misi donis mateba xels uwyobs aTerosklerozis warmoqmnasa da ganviTarebas. mozrdili 

adamianisaTvis, misi sadReRamiso norma ar aRemateba 0.5 g. sakveb racionSi qolesterinis 

ZiriTad wyaros warmoadgens: kvercxi (0.57%), karaqi (0.2-0.3%), subproduqtebi (0.2-0.3%). 

aRsaniSnavia, rom zeTebi warmoadgenen vitamini  E-sa   da  - karotinis erTaderT wyaros, 

xolo qonebi ki A  da  B vitaminebis.  
 

 
 
        
 

 

 

 

 

14 omega _3 ujeri mJavebis ojaxs miekuTvnebian poliujeri mJavebi, romelTac ujeri bma aqvT 
omega-3 poziciaSi, anu mesame naxSirbadTan cximovani mJavis jaWvis meTilis bolodan..  
15 omega _6 ujeri mJavebis ojaxs miekuTvnebian poliujeri mJavebi, romelTac ujeri bma aqvT 
omega-6 poziciaSi, anu meeqvse naxSirbadTan cximovani mJavis jaWvis meTilis bolodan.. 
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5. mineraluri nivTierebebi 
 

mineraluri nivTierebebis roli  
adamianis organizmisaTvis 

 
 

elementebis umravlesoba cocxali materiis SemadgenlobaSi Sedis mineraluri marilebis, 

ionebis, kompleqsuri da organuli naerTebis  saxiT da aqedan gamomdinare warmoadgenen 

Seucvlad nutrientebs.  

adamianis organizmSi   aRmoCenil iqna praqtikulad yvela qimiuri elementi. marTlia 

mineraluri nivTierebebi ar xasiaTdebian energetikuli RirebulebiT, rogorc cilebi, cximebi 

da naxSirwylebi, magram isini sicocxlisaTvis aucilebel komponentebs warmoadgenen. 

mineraluri nivTierebebi organizmSi mraval funqcias asruleben, MmaT Soris erT-erTi 

mniSvnelovania _ plastikuri funqcia. gansakuTrebiT didia maTi  roli Zvlovani da kbilis 

qsovilis warmoqmnaSi. garda amisa,  mineraluri nivTierebebi ganapirobeben sisxlisa da 

qsovilebis siTxeebis osmosur wnevas, xels uwyoben citoplazmis koloiduri mdgomareobis 

SenarCunebas,  Sedian   fermentebis, hormonebis  da sxva organuli nivTierebebis  

SemadgenlobaSi.  

mineraluri nivTierebebi, ionebis saxiT, monawileoben nervuli impulsebis gadacemaSi, 

ganapirobeben sisxlis Sededebas da organizmSi mimdinare sxva fiziologiuri procesebs.  

adamianis organizmsa da sakveb produqtebSi Semavali mineraluri nivTierebebs raodenobis 

mixedviT   yofen: makro- da mikro da ultramikroelementebad. makroelementebis Semcveloba 

organizmSi 10-2%-ze maRalia, xolo mikroelementebisa 10-3 _ 10-5%-is farglebSi meryeobs.  Tu 

elementis Semcveloba 10-5%-ze dabalia, is ultramikroelementebs miekuTvneba. 

makroelementebs miekuTvneba kaliumi, natriumi, kalciumi, magniumi, fosfori, qlori da 

gogirdi. 

mikroelementebi pirobiTad iyofian sasicocxlod aucilebel (kobalti, rkina, spilenZi, 

manganumi, TuTia, iodi, bromi, ftori) da e.w.  “albaT aucilebel” (alumini, stronciumi, 

molibdeni, seleni, nikeli, vanadiumi da sxva) elementebad. 

sasicocxlod aucilebeli ewodebaT elementebs, romelTa nakleblobis an ar arsebobis 

dros irRveva organizmis normaluri cxovelqmedeba. sasicocxlod aucilebeli elementis 

minimaluri miwodebis dros organizmi funqcionirebs arsebobis zRvarze. es movlena ZiriTadad 

aixsneba im fermentebis aqtiobis SemcirebiT, romelTa SemadgenlobaSi Sedis aRniSnuli 

elementi. 

mikroelementebis ganawileba organizmSi, Zalian gansxvavebulia da pirvel rigSi 

damokidebulia maT qimiur Tvisebebze.  

Tanamedrove adamianis racionSi gansakuTrebiT deficitur elementebs miekuTvneba 

kalciumi da rkina, xolo Warbs _ natriumi da fosfori. 

ama Tu im elementis naklebloba an siWarbe iwvevs cilebis, cximebis, naxSirwylebisa da 

vitaminebis cvlis darRvevas, rac saboloo jamSi mTeli rigi daavadebebis ganviTarebis mizezi 

xdeba. cxrilSi moyvanilia sxvadasxva mineraluri nivTierebebis deficitis dros ganviTarebuli 

daavadebebisaTvis damaxasiaTebeli simptomebi   

kalciumisa da fosforis Tanafardobis darRveis dros gansakuTrebiT  xSirad aRiniSneba 

kbilebis kariesi da Zvlebis sisuste,   wyalSi ftoris naklebloba, pirvel rigSi kbilebis 

emalis daSlis mizezi xdeba. wyalsa da sakvebSi iodis naklebloba ki fariseburi jirkvlis 

daavadebis mizezia. amrigad sakvebSi mineraluri nivTierebebis optimaluri raodenoba, mravali 

daavadebis  Tavidan acilebisa da profilaqtikis saSualebaa. 
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mineraluri nivTierebebis deficitis dros 

ganviTarebuli daavadebebisaTvis damaxasiaTebeli simptomebi 

 

elementi 

 

daavadebis simptomi 

kalciumi ConCxis zrdis SeCereba 

magniumi kunTebis spazmi 

rkina imunuri sistemis darRveva, anemia 

TuTia 

 

kanis qsovilebis dazianeba,zrdis SeCereba, 

sqesobrivi momwifebis SeCereba. 

spilenZi RviZlis funqcionirebis darRveva, meoradi anemia. 

manganumi uSviloba, ConCxis zrdis SeCereba 

molibdeni 

 

ujredis zrdis SeCereba, midrekileba kariesisadmi 

kobalti avTvisebiani anemia 

nikeli depresiebi, dermatidi 

qromi diabetis simptomebis ganviTareba 

siliciumi ConCxis zrdis darRveva 

ftori kbilebis kariesi 

iodi 

 

farisebri jirkvlis muSaobis darRveva, 

metabolizmis Seneleba 

seleni gulis kunTis Sesusteba 

 

 

mineralur nivTierebaTa cvlis darRveva organizmSi SesaZlebelia gamowveul iqnas: 

 arabalansirebuli kvebiT, ra gamoixateba cilebis, naxSirwylebisa da cximebis 

nakleblobiT an   siWarbiT; 

 sasursaTo produqtebis araswori kulinaruli damuSavebiT. magaliTad gayinuli 

xorcis an Tevzis galRoba wyalSi, mineraluri nivTierebebiT mdidari bostneulisa 

da xilis naxarSis gadaRvra; 

 rodesac ar xdeba, sxvadasxva fiziologiuri mizezebiT gamowveuli mineraluri 

disbalansis koreqtireba, sakvebi racionSi Sesabamisi cvlilebebis SetaniT; 

 saWmlis momnelebeli sistemis mier mineraluri nivTierebebis Sewovis procesis 

darRveva an didi raodenobiT siTxis dakargva. 

 

  calkeuli mineraluri elementis roli 
  makroelementebi 

  kalciumi 
 

kalciumi,  fosformJavas marilebis saxiT warmoadgens Zvlebisa da kbilebis ZiriTad 

struqturul elements, Sedis ujredis birTvis, ujredebis da qsovilebis siTxeebis 

SemadgenlobaSi, aucilebelia sisxlis SededebisaTvis, minawileobas Rebulobs nervuli 
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impulsebis gadacemaSi, gulisa da ConCxis kunTebis SekumSvis  procesSi, warmoadgens mTeli 

rigi fermentebis aqtiurobis safuZvels. 

kalciumi miekuTvneba Znelad aTvisebel elementTa ricxvs. sakvebSi Semavali kalciumis 

naerTebi wyalSi  ar ixsnebian. aseve uaryofiTad moqmedebs am elementis Sewovaze, wvrili 

nawlavebis tute are. kalciumis Sewova mxolod naRvlis mJavebis moqmedebiT xdeba. 

kalciumis asimilaciaze did gavlenas axdens ara marto misi Semcveloba sasursaTo 

produqtebSi, aramed sxva nivTierebebTan, pirvel rigSi, misi Tanafardoba cximebTan, magniumTan, 

fosforsa da cilebTan. cximebis siWarbis, dros naRvlis mJavebis konkurentuli gamoyenebis 

gamo kalciumis mniSvnelovani nawili ar SeiTviseba organizmis mier. kalciumis Sewovis doneze 

uaryofiT gavlenas axdens magniumis ionebis siWarbec. 

Tu fosforis Semcveloba sakvebSi orjer aRemateba kalciumis Semcvelobas, warmoiqmneba 

xsnadi marilebi, romlebic sisxliT gamoirecxebian Zvlovani qsovilidan. kalciumi, romelic am 

gziT xvdeba sisxlZarRvebSi ganapirobebs maT simyifes, xolo   Tirkmlis qsovilebSi 

moxvedrisas warmoadgens Tirkmlis qvebis warmoqmnis mizezs. mozrdili adamianisaTvis 

fosforisa da kalciumis optimaluri Tanafardoba 1 : 1.5-is tolia, rac sakmaod rTuli 

dasacvelia, im ubralo mizezis gamo, rom  sakvebi produqtebis umravlesoba bevrad ufro 

mdidaria fosforiT. 

kalciumis SeTvisebaze gansakuTrebiT uaryofiT gavlenas axdens mcenareul sakveb 

produqtebSi Semavali fitini da mJaumJava, romlebic kalciumTan urTierTqmedebisas 

warmoqmnian uxsnad marilebs. 

kalciumis sadReRamiso norma mozrdili adamianisaTvis 800 mg. Seadgens, xolo bavSvebisa 

da mozrdilTaTvis ki 1000 mg.-s aRemateba. 

kalciumis nakleblobis an misi Sewovis darRvevis dros  warmoiqmneba misi deficiti. 

mozrdil adamianebSi igi Zvlovani qsovilis demineralizaciiT _ osteoporoziT gamoixateba, 

xolo bavSvebSi _ raqitiT, rac ConCxis Camoyalibebis darRveviT xasiaTdeba. 

kalciumis saukeTeso wyaros (100_1000mg./100 g.produqtze) warmoadgenen: rZe da rZis 

produqtebi, mwvane xaxvi, oxraxuSi, lobio.  SedarebiT mcire raodenobiTaa (20-40 mg./ 100 

g.produqtze) igi kvercxSi, xorcSi. TevzSi, bostneulsa da kenkrovnebSi. 

 

  magniumi 
 

magniumi  ganapirobebs organizmis metabolituri procesebis ZiriTadi fermentebis 

aqtiobas. igi monawileobas Rebulobs nervuli sistemisa da gulis kunTis normalur 

funqcionirebaSi. xasiaTdeba sisxlZarRvebis gamafarToebeli efeqtiT, aaqtiurebs naRvlis 

gamoyofasa da nawlavebis motorul funqcias, riTac xels uwyofs organizmidan Slakebis 

gamoyofas. 

magniumis SeTvisebas xels uSlis sakvebSi  fitinis, Warbi cximebisa da kalciumis 

arseboba. mozrdili adamianisaTvis magniumis sadReRamiso norma 200_300 mg. farglebSi meryeobs. 

magniumis nakleblobisas  irRveva sakvebis aTviseba, Cerdeba zrda, sisxlZarRvebis 

kedlebze  ileqeba kalciumi, viTardeba sxva paTologiuri movlenebi. Tu magniumis 

koncentracia sisxlis SratSi 0.1 mmol/l-ze naklebia viTardeba alkoholuri cieb-cxelebis 

msgavsi sindromi: adamiani imyofeba naxevrad komatozur mdgomareobaSi, SeimCneva kunTebis 

kankali da spazmi, matulobs  nervuli aRgznebadoba. organizmSi magniumis SeyvanisTanave 

aRniSnuli simptomebi   ixsneba. 

ZiriTadad, magniumiT mdidaria mcenareuli warmoSobis produqtebi. misi maRali 

SemcvelobiT (40-200 mg./ 100 g.produqtze ) xasiaTdeba qato,   burRuleuli, parkosnebi, qiSmiSi,  

Wermisa da Savi qliavi Ciri. dabalia magniumis Semcveloba (20-40 mg./ 100 g.produqtze) rZis 

produqtebSi, xorcSi, TevzSi, makaronis nawarmSi, xilisa da bostneulis umravlesobaSi. 
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  kaliumi 
 

 kaliumi, ujredSiga elementia, misi 90%-ze meti moTavsebulia ujredSi. igi ganapirobebs 

osmosuri wnevis sidides, monawileobas Rebulobs nervuli impulsebis gadacemaSi, gulisa da 

sxva organoebis muSaobaSi, marilTa cvlaSi, xels uwyobs wylisa da Slakebis gamodevnas 

organizmidan, aregulirebs organizmSi mJave-tute wonasworobas, aucilebelia zogierTi 

fermentis funqcionirebisaTvis. 

kaliumi kargad SeiTviseba nawlavebis mier, xolo misi Warbi raodenoba gamoiyofa 

organizmidan SardTan erTad. 

kaliumis sadReRamiso norma mozrdili adamanisaTvis, meryeobs 2000_4000 mg. farglebSi. 

misi raodenoba mkveTrad matulobs gulisa da RviZlis daavadebebis, didi raodenobiT oflis 

gamoyofisa an Sardmdenebis miRebis dros. 

kaliumi ar warmoadgens deficitur elements. normaluri kvebis dros misi naklebloba   

ar aRiniSneba. kaliumis ZiriTad raodenobas organizmi Rebulobs mcenareuli sakvebidan.  

kaliumiT mdidaria (100-600 mg./ 100 g.produqtze) qiSmiSi, Wermisa da Savi qliavis Ciri, 

zRvis kombosto, lobio, barda, karTofili da sxva xil_bostneuli. SedarebiT dabalia  misi 

Semcveloba araJanSi, brinjSi, umaRlesi xarisxis fqvilidan gamomcxvar purSi. 

 

 natriumi 
 

natriumi, organizmisaTvis erT-erTi mniSvnelovani elementia. igi  Sedis organizmis Yyvela 

qsovilsa Tu biologiur siTxeSi,   monawileobas Rebulobs sisxlis da qsovilTa siTxeebis 

osmosuri wnevis regulirebaSi, nervuli impulsebis gadacemaSi, aregulirebs organizmSi mJave-

tute wonasworobasa da marilTa cvlas, amaRlebs saWmlis momnelbeli fermentebis aqtiobas. 

natriumis ioni advilad Seiwoveba nawlavebis mier, igi ganapirobebs koloiduri bunebis 

qsovilebis gajijvebas, riTac xels uSlis wylis gamoyofas organizmidan. sxvadasxva 

meqanizmebis saSualebiT Tirkmelebi mkacrad aregulireben natriumis Semcvelobas organizmSi. 

natriumis koncentraciis zrda aaqtiurebs hipoTilamusis centrSi moTavsebul 

osmoreceftorebs, rac iwvevs wyurvilis SegrZnebas. cxeli klimatisa da mZime fizikuri Sromis 

Sedegad organizmi oflTan erTad kargavs natriumis did raodenobas. 

  natriumi ar xasiaTdeba momwamvleli efeqtiT, vinaidan Tirkmelebisa da kanis 

saSualebiT advilad xdeba misi Warbi raodenobis gamoyofa organizmidan, magram   zogierTi 

daavadebis dros misi miReba SezRudulia.   igi xels uwyobs wylis Sekavebas organizmSi, rac 

Tavis mxriv arTulebs gul-sisxlZarRvTa sistemis muSaobas da zrdis arteriul wnevas. 

natriumi Sedis TiTqmis yvela sakvebi produqtis SemadgenlobaSi, magram mis ZiriTad 

wyaros mainc sufris marili ( NaCI) warmoadgens. 
mozrdili adamiani dRe-RameSi moixmars 15 g.-mde sufris marils, rac bevrad aRemateba mis 

fiziologiurad aucilebel raodenobas ( 4-5 g.) da ZiriTadad ganpirobebulia sufris marilis 

sagemovno TvisebebiT. organizmidan natriumis qloridis gamoyofaze da Sesabamisad mis 

moxmarebaze did gavlenas axdenen kaliumis marilebi. mcenareuli sakvebi, gansakuTrebiT 

karTofili, romelic mdidaria kaliumiT aZlierebs natriumis gamoyofas organizmidan, 

Sesabamisad, zrdis masze moTxovnilebas. 

  fosfori 
 

fosfori Sedis organizmis yvela qsovilis, gansakuTrebiT ki Zvlebis, kunTebisa da tvinis 

SemadgenlobaSi. es elementi monawileobas Rebulobs organizmis yvela sasicocxlo procesSi: 

sxvadasxva nivTierebebis sinTezsa da daSlaSi, nivTierebaTa cvlis regulaciaSi, Sedis 

nukleinis mJavebisa da mTeli rigi fermentebis SemadgenlobaSi, aucilebelia Aatf-is 
sinTezisaTvis. 
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organizmis qsovilebSi, fosfori Sedis fosformJavisa da misi organuli naerTebis saxiT. 

misi ZiriTadi masa koncentrirebulia Zvlovani qsovilis SemadgenlobaSi, danarCeni ki 

moTavsebulia rbil qsovilebsa da biologiur siTxeebSi. fosforis gansakuTrebiT intensiuri 

cvla mimdinareobs kunTebSi. 

sisxlSi fosforis organuli naerTebis Semcveloba sakmaod farTo farglebSi icvleba, 

xolo araorganuli fosforis raodenoba SedarebiT mudmivia. 

fosforis xangrZlivi deficitis dros, organizmi gamoiyenebs sakuTari Zvlovani qsovilis 

fosfors,  es ki Zvlebis demineralizacias   iwvevs. organizmSi fosforis nakleblobisas 

aRiniSneba gonebrivi da fizikuri Sromisunarianobis daqveiTeba, madis dakargva da apaTia. 

fosforis sadReRamiso norma mozrdili adamianisaTvis 1200 mg.-s Seadgens, es  raodenoba 

izrdeba didi fizikuri da gonebrivi datvirTvebis an zogierTi daavadebis dros.  

gansakuTrebiT mdidaria fosforiT cxoveluri warmoSobis produqtebi, aRsaniSnavia 

RviZli, xizilala. aseve maRalia fosforis Semcveloba marcvleulsa da parkosnebSi, magram  

misi aTvisebis unarianoba mkveTrad CamorCeba cxovelur produqtebs.  fosforis Semcveloba  am 

elementiT mdidar produqtebSi 100-500 mg./100 g.-ze   meryeobs.  

 

  gogirdi 
 

gogirdis mniSvleloba organizmisaTvis pirvel rigSi ganisazRvreba, imiT, rom es elementi 

Sedis   cilebis SemadgenlobaSi gogirdSemcveli aminomJavebis _ cistinisa da meTioninis 

saxiT. garda amisa gogirdi warmoadgens zogierTi hormonisa da vitaminis Semadgenel nawils. 

gogirdi monawileobas Rebulobs cilovani nivTierebebis cvlis procesSi, rogorc 

gogirdSemcveli aminomJavebis Semadgeneli komponenti. masze moTxovnileba mkveTrad matulobs 

fexmZimobisa da anTebiTi procesebis  dros. TuTiasa da siliciumTan erTad gogirdi 

ganapirobebs kanisa da Tmebis mdgomareobas. 

gogirdis Semcveloba sakveb produqtebSi maTSi cilis Semcvelobis proporciulia. misi  

raodenoba, cxovelur produqtebSi bevrad aRemateba mcenareulisas. gogirdis sadReRamiso 

norma mozrdili organizmisaTvis meryeobs 400_600 mg.-is farglebSi. 

 

  qlori 
 

qlori monawileobas Rebulobs  saWmlis momnelebeli wvenebis warmoqmnaSi, plazmis 

formirebaSi da aaqtiurebs zogierT ferments. igi advilad SeiTviseba nawlavebSi. sainteresoa 

qloris Tviseba, Warbi raodenobis dros dagrovdes kanSi da gamoiyos organizmidan oflTan 

erTad.  

qloris cvlis darRvevis dros aRiniSneba SeSupepebi, momnelebeli wvenebis arasakmarisi 

sekrecia da sxva. organizmSi qloris Semcvelobis mkveTrma Semcirebam SesaZlebelia gamoiwvios 

sikvdili. 

qloris sadReRamiso moTxovnileba mozrdili adamianisTvis 5000 mg. Seadgens. organizmSi 

igi ZiriTadad sakvebSi marilis damatebis Sedegad xvdeba. 

 

 

  mikroelementebi 
  rkina 

 
rkina aucilebelia organizmis im nivTierebebis sinTezisaTvis, romlebic monawileobas 

Rebuloben sunTqvasa da sisxlis warmoqmnaSi. igi monawileobas Rebulobs imunobiologiur da 

Jangva_aRdgeniT reaqciebSi, Sedis citoplazmis, ujredis birTvisa da mTeli rigi fermentebis 

SemadgenlobaSi. 
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rkinis SeTvisebas xels uSlis sakveb produqtebSi fitinis, mJaumJavas da taninebis 

Semcveloba. am elementis aTvisebisaTvis aucilebelia vitamini B12, mas xels uwyobs vitamin C 
arsebobac. 

rkinis nakleblobam SesaZlebelia gamoiwvios anemia, ConCxis kunTebis  ganleva da iseTi 

fundamentaluri procesebis moSla, rogoricaa ujredis sunTqva. 

organizmis sadReRamiso moTxovnileba rkinaze (14 mg.)  uproblemod kmayofildeba 

Cveulebrivi sakvebi racioniT.  

rkina erT-erTi farTod gavrcelebuli elementia. igi Sedis subproduqtebis, xorcis, 

kvercxis, lobios, bostneulisa da kenkrovnebis SemadgenlobaSi. magram advilad asaTvisebeli 

formiT rkina Sedis mxolod xorcis produqtebSi, RviZlsa da kvercxis gulSi. 

 

  spilenZi 
 

spilenZi aucilebelia adamianis organizmSi mimdinare metabolizmis procesebisaTvis. igi 

did rols TamaSobs eriTrocidebis, centraluri nervuli sistemisa da SemaerTebeli 

qsovilebis warmoqmnaSi. spilenZi ZiriTadad dakavSirebulia cilebTan. gamoyofilia spilenZis 

Semcveli ramdenime fermenti, kerZod citoqromoqsidaza, askorbinis mJavis oqsidaza da sxva. 

spilenZi farTodaa gavrcelebuli sakveb produqtebSi, amitomac misi naklebloba TiTqmis 

ar gvxvdeba. 

spilenZis maRali dozebi iwveven gaRizianebadobas, centraluri nervuli sistemis 

aRznebas, kapilarebis, RviZlisa da Tirkmelebis dazianebas. am elementis sadReRamiso 

moTxovnileba ar aRematebs 2 mg. spilenZiT mdidaria iseTi sakvebi produqtebi, rogoricaa 

RviZli, kvercxis guli, mwvane bostneuli. 

 

iodi 
 

iodi warmoadgens sicocxlisaTvis aucilebel elements, igi monawileobas Rebulobs 

hormon tiroqsinis warmoqmnaSi. iodis nakleblobis dros viTardeba sakmaod mZime daavadeba _ 

Ciyvi. 

iodis moxmarebis sadReRamiso norma  100_150 mkg.-is farglebSi meryeobs. misi Semcveloba 

sakveb produqtebSi sakmaod dabalia da ar aRemateba 4-15 mkg%-s. gansakuTrebiT mdidaria iodiT 

zRvis produqtebi, magram unda gaviTvaliswinoT, rom Senaxvisa da siTburi damuSavebis dros 

ikargeba iodis mniSvnelovani ( 20-60%) nawili. 

iodis Semcveloba mcenareebsa da cxovelebSi  bevradaa damokidebuli mis Semcvelobaze 

niadagSi. iodiT Rarib raionebSi,  moweul sakveb produqtebSi iodis Semcveloba saSualoze 

10_100-jer  dabalia. amitom, aseT raionebSi, mosaxleobis CiyviT daavadebebisagan dasacavad 

sufris marilSi SeaqvT kaliumis iodi (25 mg. 1 kg marilze). aseTi marilis Senaxvis vada ar 

aRemateba 6 Tves. 

 

  ftori 
 

 

ftoris nakleblobisas adgili aqvs kbilebis emalis daSlas, magram am elementis Warbi 

raodenobac uaryofiTad moqmedebs organizmze,  igi grovdeba ZvlebSi, iwvevs kbilebis formisa 

da feris cvlilebas, osteoxondrozs, saxsrebis gauxeSebasa da Zvlovani wanazardebis 

warmoqmnas. organizmisaTvis  ftoris sasargeblo da mavne raodenobas Soris gansxvaveba Zalian 

mcirea. 

wyalSi arsebuli ftori mTlianad SeiTviseba organizmis mier,  xolo   sakvebSi Semavali 

_ aiTviseba mxolod nawilobriv. organizmSi moxvedrisas   ftori Tanabrad nawildeba. misi 

ZiriTadi nawili rCeba ConCxSi da mxolod   mcire nawili gadadis kbilis qsovilSi.  
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ftoris maRalma dozebma SesaZlebelia gamoiwvios naxSirwylebis, lipidebis, da cilovani 

nivTierebebis cvlis moSla, vitaminebis, fermentebisa da mineraluri  nivTierebebis 

metabolizmis darRveva. ftoriT mowamvlis simptomebis didi nawili dakavSirebulia 

kalciumTan urTierTqmedebasTan. 

ConCxis qsovilTan dakavSireba da TirkmelebiT gamoyofa, es aris ori meqanizmi, romelTa 

saSualebiTac xdeba organizmSi ftoris toqsiuri raodenobis dagrovebidan Tavis dacva. 

mozrdili adamianisaTvis ftoris sadReRamiso norma 0.2-3.1 mg.-is farglebSi meryeobs. 1-dan 

3 wlamde bavSvebisaTvis ki igi 0.5 mg.-is tolia. 

praqtikulad yvela sakvebi produqti Seicavs ftoris mikro raodenobas, magram Tevzis, 

Caisa da botneulis zogierTi saxeoba xasiaTdeba ftoris sakmaod maRali SemcvelobiT. 

kbilis kariesis mkurnalobisa da profilaqtikisaTvis, sxvadasxva kbilis pastebSi, 

fxvnilebSi, eleqsirebSi, saReW rezinebsa da sxva msgavs produqtebSi    SeaqvT ftoris  

marili. 

 

  qromi 
 

qromi monawileobas Rebulobs organizmis sxvadasxva sistemebis mier aminomJavebis 

utilizaciis processa  da   glukozisa da lipidebis cvlaSi. garda amisa am elements did 

mniSvneloba eniWeba diabetisa da aTerosklerozis msubuqi formebis profilaqtikaSi. 

qromi   Seiwoveba kuW-nawlaviTa da sasunTqi gzebiT.  Sewovili qromis raodenoba 

gansxvavebulia am sistemebisaTvis da damokidebulia qromis formaze. samvalentiani qromi 

esencialuria adamianis organizmisaTvis, maSin rodesac eqvsvalentiani _ toqsiuri efeqtiT 

xasiaTdeba.  

qromis koncentracia organizmis qsovilebSi sakmaod dabalia da klebulobs asakTan 

erTad. SedarebiT maRalia misi Semcveloba kaSi, kunTebSi da cximovan qsovilSi. qromi, SardTan 

erTad, sakmaod nela gamodis organizmidan. 

qromis sadReRamiso norma mozrdili adamianisaTvis 150 mg.-s Seadgens. gansakuTrebiT 

aucilebelia igi xanSi Sesuli adamianebisaTvis, romelTa organizmi cudad iTvisebs 

naxSirwylebs. 

qromis araorganuli forma Zalian Znelad SeiTviseba, SedarebiT advilad _ cocxal 

organizmSi Semavali organuli naerTebidan. 

sasursaTo produqtebSi qromis Semcveloba sakmaod farTo intervalSi meryeobs ( 20-550 

mkg/kg). qromiT mdidaria ludis safuari da RviZli, SedarebiT mcire raodenobiTaa   igi 

karTofilSi, saqonlis xorcSi, axal bostneulSi, rux purSi, yvelSi. 

 

  manganumi 
 

manganumi aucilebeli elementia adamianisa da cxovelebis organizmisaTvis, magram 

aRsaniSnavia, rom organizmis mier, sakvebis saxiT miRebuli manganumis mxolod 3% SeiTviseba.  

manganumi aucilebelia, mTeli rigi fermentebisaTvis, rogorc kofaqtori. igi 

monawileobas Rebulobs qolesterinis, hemoglobinis sinTezsa da sxva metabolistur 

procesebSi. 

igi Seiwoveba kuW-nalavisa da sasunTqi gzebis saSualebiT. manganumis SeTvisebis 

unarianoba mWidrodaa dakavSirebuli rkinis SeTvisebasTan. manganumis gamoyvana organizmidan 

xorcieldeba nawlavebis kedlebis meSveobiT. 

manganumis sadReRamiso norma Seadgens 0.2-0.3 mg.-s  sxeulis   TiToeul kg-ze. 

gansakuTrebiT mdidaria manganumiT StoSi da Cai, SedarebiT dabali SemcvelobiT xasiaTdeba 

wabli, kakao, bostneuli da xili. 
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  nikeli 
 

nikelis, rogorc sasicocxlod aucilebeli mikroelementis mniSvneloba SedarebiT mcire 

xnis ukan gaxda cnobili. amJamad dadgenilia, rom igi  warmoadgens rkinis metabolizmis 

procesebis kofermentis. garda amisa nikeli xels uwyobs erT-erTi yvelaze mniSvnelovani 

sisxlwarmomqmneli elementis _ spilenZis aTvisebas. nikelis preparatebis moqmedebis 

Seswavlisas dadgenil iqna, rom isini mkveTrad aCqareben eriTrocidebis regeneracias da 

zrdian hemoglobinis Semcvelobas. naturaluri produqtebidan gamoyofili nikelis 

naerTebisagan gansxvavebiT,   sinTezuri analogebi kancerogenuli bunebiT xasiaTdebian. 

  nikeli, mcire raodenobiT (1 mg/kg-ze naklebi), Sedis sasursaTo produqtebis 

umravlesobaSi igi ZiriTadad warmodgenilia fitinis mJavasTan kompleqsis saxiT. Cveulebrivi 

kvebiTi racioniT adamianis organizmi dReRameSi Rebulobs 400 mkg.-mde nikels. 

 

  TuTia 
 

TuTia kofermentis saxiT, monawileobas Rebulobs 70-mde saxis cilis biosinTezsa da 

nukleinis mJavebis metabolizmSi, dakavSirebulia sisxlis warmoSobis procesebTan. 

 manganumTan erTad  TuTia warmoadgens specifiur mikroelements, romelic ganapirobebs 

sqesobrivi hormonebis aqtiobas.  

TuTia gogirdTan erTad monawileobas Rebulobs Tmebis da kanis zrdasa da ganaxlebaSi. 

manganumTan da spilenZTan erTad mniSvnelovnad ganapirobebs gemosa da sunis aRqmas,   Sedis 

insulinis SemadgenlobaSi.   diabetiT daavadebis  dros, organizmSi TuTiis Semcveloba   

klebulobs. 

TuTia warmoadgens alkoholdehidrogenazis koferments, ganapirobebs organizmSi eTilis 

spirtis metabolizms. qronikuli alkoholizmis dros TuTiis Sewovis done mkveTad klebulobs. 

TuTia   monawileobs retinolis ( vitamini A) retinalad gardaqmnaSi. amrigad “qaTmis sibrmave” 

SesaZlebelia ganviTardes ara marto vitamin A-s, aramed TuTiis  nakleblobis SemTxvevaSic. 

TuTia mniSvnelovan rols asrulebs saWmlis monelebisa da sakvebi nivTierebebis 

SeTvisebaSi. 

B jgufis vitaminebTan erTad TuTia monawileobas Rebulobs centraluri nervuli 

sistemis regulirebaSi.  misi deficitis dros aRiniSneba emociuri darRvevebi, TavSeukavebloba, 

gaRizianebadoba, mZime SemTxvevebSi SesaZlebelia naTxemis funqciis darRveva.  

 

 

bolo dros dagrovda sakmaod didi masala, romelic miuTiTebs TuTiis monawileobaze 

limfocitebis momwifebasa da imunuri reaqciebSi. 

 TuTiis deficitis dros viTardeba e.w. enteropaTiuri dermatidi. es daavadeba 

gansakuTrebiT damaxasiaTebelia im  nacionaluri jgufebisaTvis, romelTa ZiriTad sakvebs   

usafuaro puri warmoadgens. am saxis puri Seicavs fitatebis (fitinis mJavis marilebi) did 

raodenobas, romlebic Cveulebriv safuarian purSi fitazis moqmedebiT iSlebian. fitatebi   

sakvebSi myof TuTiasTan warmoqmnian uxsnad naerTebs. 

 sasursaTo produqtebi warmoadgenen TuTiis ZiriTad wyaros, misi Semcveloba 150-25000 

mkg%-is farglebSi meryeobs.   xorcSi, RviZlsa da parkosnebSi TuTiis Semcveloba 3000_5000 

mkg%-s aRwevs.  

TuTiis sadReRamiso moTxovnileba (8000-22000 mkg%)   mTlianad kmayofildeba Cveulebrivi 

racioniT. xSirad TuTiis deficits ganicdian  is bavSvebi da mozardebi, romelTa sakvebi 

racioni  Raribia cxoveluri produqtebiT. 

 

  seleni 
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XX saukunis 50-ian wlebamde seleni ar ganixileboda, rogorc mikroelementi.  Tvlidnen, 

rom igi  kancerogenuli TvisebebiT  xasiaTdeboda.     

 60-ian wlebSi dadginda, rom adamianebsa da cxovelebSi, endemuri kardiomiopatia   

niadagSi selenis deficitiT iyo gamowveuli. 

amJamad, selenis  gavlena adamianis organizmze yovelmxriv iqna Seswavlili. dadgenilia, 

rom igi  aucilebelia organizmis antidamJangveli sistemis ZiriTadi fermentis _ 

glutationperoqsidazis aqtivaciisaTvis. es fermenti xels uSlis membranebis lipiduri 

kompleqsis Jangvas,  rac iwvevs  ujredebis membranebis struqturisa da  funqcionaluri 

erTianobis rRvevas, amcirebs   ujredebis stuqturebis mdgradobas dazianebis mimarT. 

gansakuTrebiT cudad moqmedebs selenis naklebloba gul-sisxlZarRvTa sistemaze, rac 

gamoixateba aTerosklerozis ganviTarebasa da gulis kunTis sisusteSi. selenis qronikuli 

deficitis dros viTardeba kardiomiopatiis mZime forma. 

dadgenil iqna, rom seleni aucilebelia farisebri jirkvlis hormonebis sinTezisaTvis.   

misi naklebloba   auaresebs iod-deficitur mdgomareobas. aseT SemTxvevebSi, mxolod iodis 

preparatebiT mkurnaloba nakleb efeqturia. 

ukanasknel wlebSi, mecnierulad dadasturda  Zveli Cinuri medicinis dakvirveba, rom 

seleni anelebs daberebis process da  axangrZlivebs cxovrebis xangrZliobas.   

aRsaniSnavia, rom imperatoris jamrTelobisa da sicocxlis gasaxangrZliveblad mTian 

provinciebSi specialurad mzaddeboda     mwvane Cais   sortebi, sadac niadagi, rogorc 

Tanamedrove gamokvlevebiT dadasturda, xasiaTdeboda selenis maRali SemcvelobiT. 

selenis, rogorc bioelementis aRmoCenis Semdeg dadgenil iqna, rom vitamini E da seleni 

moqmedeben erTidaigive procesis sxvadasxva stadiaze da avseben erTmaneTs. maTi 

antidamJangveli Tvisebebi erTdrouli moqmedebisas mkveTrad matulobs. am ori 

antidamJangvelis sinergizmi gansakuTrebiT mniSvnelovania,   antikancerogenuli  

TvalsazrisiT. 

bostneuli da xili  Seicavs selenis mcire raodenobas. marcvleuli, maTi gadamuSavebis 

produqtebi xorci, gasakuTrebiT subproduqtebi, zRvis produqtebi xasiaTdebian selenis 

mniSvnelovani odenobiT (0.2 -21 mg/kg a.m.n.).   

 
  molibdeni 

 
saSualod molibdenisSemcveloba mozrdili adamianis organizmSi ar aRemateba 7 mg. 

sisxlSi misi Semcveloba 0.5 mkg/100 ml.-is tolia. molibdeni Sedis ramdenime mniSvnelovani 

fermentis SemadgenlobaSi. cnobilia, rom igi mkveTrad amuxruWebs kariesis warmoqmnasa da 

ganviTarebas. 

molibdenis sadReRamiso norma 2 mkg/kg-s warmoadgens. gansakuTrebiT mdidaria am 

mikroelementiT parkosnebi da xorcis subproduqtebi (RviZli, filtvebi, Tirkmelebi). 

 

  kobalti 
 

kobaltis, rogorc mikroelementis mniSvneloba, cnobili gaxda 1948 wels, rodesac 

aRmoCenil iqna, rom vitamin B12-is molekula Seicavda kobaltis atoms. organizmis qsovilebSi 

kobaltis maqsimaluri koncentracia 100 mkg/kg.-s Seadgens. mozrdili adamianis organizmSi misi 

raodenoba 5 mg.-is tolia.  adamiani yoveldRiurad sakvebTan erTad Rebulobs 5.63-7.94 mkg. 

kobalts, romlisaganac SeiTviseba 73-97% . 

kobaltis saSualo sadReRamiso Seadgens 60 mkg. 1 kg sxeulis masaze. iTvleba, rom 

adamianis organizms kobalti sWirdeba mxolod vitamini  B12-is saxiT. zogierT qveyanaSi 

kobaltis SenaerTebs umatebdnen luds _ qafis stabilizaciisaTvis, magram   gairkva, rom am 

danamatis gamo ludis moyvarulebSi mkveTrad imata gulis daavadebebma. amJamad akrZaluria 

kobaltis SenaerTebis sakveb danamatebad gamoyeneba. 
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  teqnologiuri procesebis gavlena sasursaTo 
produqtebis mineralur Semadgenlobaze 

 
sasursaTo produqtebis warmoebis teqnologiuri procesebis dros adgili aqvs 

mineraluri nivTierebebis Semcvelobis Semcirebas. gamonakliss warmoadgens sufris marili, 

romlis damatebac xdeba sxvadasxva produqtis recepturis mixedviT. 

fqvilisa da burRuleulis warmoebisas, mikro da makro elementebis Semcveloba, 

marcvalTan SedarebiT, klebulobs. amis mizezia is, rom maTi mniSvnelovani raodenoba miyveba 

Canasaxsa da garss. cxrilSi (cxrili 2) moyvanilia mineraluri nivTierebis Semcveloba 

marcvalsa da umaRlesi xarisxis fqvilSi. 

 karTofilisa da bostneulis gasufTavebis dros ikargeba mineraluri nivTierebebis 10-

30%. Tue s produqtebi ganicdian kulinarul damuSavebasac (xarSva, CaSuSva) maSin es danakargi 

kidev 5%-iT izrdeba. 

 frinvelis, saqolisa da Tevzis xorci da produqtebi, Zvlebis moSorebis Sedegad 

ZiriTadad kargaven makroelmentebs _ kalciumsa da fosfors. 

kulinaruli da Termuli damuSavebisas xorcis mineraluri nivTierebebis danakargi 5-50%-

is farglebSi icvleba. magram Tu damuSaveba mimdinareobs Zvlebis Tanaobisas, maSin 

kulinaruli damuSavebis Semdeg xorcSi kalciumis Semcveloba matulobs 20%-iT. 

                                                                                

                                                           cxrili 2 

mineraluri nivTierebebis Semcveloba xorbalsa 

da umaRlesi xarisxis fqvilSi 

 

element

ebi 

Semcveloba mg/100g 

produqtSi 

xorbali um/x 

fqvili 

Ca 41 16 

P 372 87 

Fe 3.3 0.8 

K 370 95 

Mg 60 16 

Zn 3.5 0.07 

Cu 1.00 0.32 

Mo 0.14 0.02 

Mn 3.2 0.83 

Cr 0.014 0.002 

 

dabali xarisxis an dazianebuli mowyobilobebis gamoyenebisas SesaZlebelia saboloo 

produqtSi gadavides mikroelementebis garkveuli raodenoba, romelic uaryofiTad moqmedebs 

produqtis xarisxze.  

puris warmoebisas, dazianebul mowyobilobebze comis mozelvis dros, rkinis Semcveloba 

SesaZlebelia 30%-iT gaizardos. rkinis garda comSi gadadis SenadnobSi arsebuli minarevebis 

nawilic. 

metalis konservebSi damcveli safaris dazianebisas produqtSi gadadis iseTi 

maRaltoqsiuri elementebi, rogoricaa tyvia, kadmiiumu da kala. 

gasaTvaliswinebelia, rom mTeli rigi metalebi, maT Soris rkinisa da spilenZis ionebis 

mcire raodenobac ki xasiaTdebian katalizuri efeqtiT d axels uwyoben JangviTi procesebs. 

gansakuTrebiT mkveTrad vlindeba maTi katalizuri unari cximebisa da maTi produqtebis 
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SemTxvevaSi. magaliTad, Tu karaqsa da margarinis nawarmSi, rkinisa da spilenZis Semcveloba  

Sesabamisad 1.5 da 0.4 mg/kg-is tolia,  isini dabali Senaxvis unarianobiT xasiaTdebian. 

sasmelebi, romlebSic rkina da spilenZi 5 mg/l da 1 mg/l-s aRwevs advilad imRvrevian. 

 

 

  mineraluri nivTierebebis gansazRvris 
meTodebi 

 
mineraluri nivTierebebis gansazRvrisaTvis ZiriTadad gamoiyeneba fizikur-qimiuri  

meTodebi _ optikuri da eleqtroqimiuri. yvela es meTodi moiTxovs nimuSis specialuri 

damuSavebas _ mineralizacias anu danacrebas, romelic SesaZlebelia Catardes ori gziT: 

mSrali da sveli danacrebiT. mSrali danacreba iTvaliswinebs nimuSis danaxSirebas, dawvasa da 

Semdgom gavarvarebas. sveli danacreba, garda zemoT CamoTvlilisa iTvaliswinebs nimuSis 

damuSavebas koncentrirebuli mJavebiT, gansakuTrebiT xSirad gamoiyeneba HNO3 da  

 

             
  speqtraluri meTodebi 

 

 sasursaTo produqtebis kvlevis Tanamedrove fizikur_qimiur meTodebs Soris sul ufro 

farTo mniSvnelobas iZenen speqtraluri meTodebi, romlebic saSualebas iZlevian miviRoT 

amomwuravi informacia produqtis  Semadgenlobaze. 

 speqtraluri meTodebi gamoiyenebian organuli nivTierebebisa da mineraluri elementebis 

gansazRvrisaTvis,  im SemTxvevaSic ki, roca maTi koncentracia moTavsebulia 10-2_10-6 molis 

farglebSi. 

speqtraluri meTodebi xasiaTdebian maRali mgrZnobiarobiT, sizustiT, ar moiTxoven 

drois, reaqtivebisa da sakvlevi nimuSis did raodenobas. isini xasiaTdebian maRali 

warmadobiTa da analizis procesis sruli avtomatizaciiT, rac aseTi mniSvnelovania 

Tanamedrove pirobebSi. 

sasursaTo produqtebis xarisxis kvlevis dros  speqtraluri analizi saSualebas iZleva  

mokle droSi ganisazRvros nacris elementaruli Semadgenloba. am meTodis saSualebiT 

SesaZlebelia swrafad davadginoT mikro da makro elementebis Tvisobrivi da raodenobrivi 

Semadgenloba.  

 emisiuri speqtroskopiis arsi SemdegSi mdgomareobs: sakvlevi produqtis nimuSi SeaqvT 

gamosxivebis wyaroSi, sadac igi orTqldeba.  maRali temperaturis moqmedebis Sedegad 

nivTierebis molekulebi disocirdebian atomebad, romlebis ganicdian ionizacias da 

aRigznebian. am mdgomareobaSi atomebi imyofebian 10-8_1010 wamis  ganmavlobaSi, ris Semdegac 

asxiveben energias fotonis saxiT da ubrundebian stacionalur mdgomareobas.   am gadasvlebis 

Sedegad gamosxivebis speqtrSi Cndeba speqtraluri  xazebi. 

 emisiuri analizis gamosxiveba Sedgeba gamosxivebis wyarosa da sakvlevi nivTierebis 

atomebis  speqtrisagan. 

  es jamuri gamosxiveba Seicavs sxavdasxva sigrZis talRebs, romelTa dasayofad 

gamoiyeneba specialuri speqtraluri xelsawyoebi. miRebuli emisiuri speqtri registrirdeba da 

izomeba Sesabamisi mowyobilobebis gamoyenebiT. amJamad ZiriTadad gamoiyeneba speqtrebis 

fotografiuli da fotoeleqtruli registracia.    

raodenobiTi analizis dros speqtrebis registraciis Semdeg xdeba speqtraluri xazebis 

talRis sigrZeebisa   da sakvlevi nimuSis elementaruli Semadgenlobis dadgena. 

emisiuri analizis Semajamebel safexurs warmoadgens speqtraluri xazebis intensiobis 

gansazRvra. speqtris es parametri sakvlev nimuSSi elementebis koncentraciis proporciulia. 

elementebis koncentraciis gansazRvra speqtraluri xazebis absoluturi intensiobis 

mixedviT Zalian rTulia, vinaidan fotonebis nakadis absoluturi intensioba damokidebulia 
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bevr faqtorze. maT Soris: gamosxivebis wyaros temperaturul cvlilebebze, sakvlevi nimuSis 

Semadgenlobasa da struqturaze, misi miwodebis meTodze, speqtraluri da maregistrirebeli 

xelsawyoebis mgrZnobelobasa da sxva maxasiaTeblebze, da a.S., amitom raodenobrivi 

speqtraluri gansazRvrebisaTvis sargebloben ara absoluturi, aramed fardobiTi intensiobiT 

anu sakvlevi nimuSis speqtraluri xazis intensiobis fardobiT etalonis speqtris xazis 

intensiobasTan. 

etalonad gamoiyeneba cnobili Semadgenlobis nivTiereba, romlis speqtris gadaReba xdeba 

sakvlevi nimuSTan erTad. 

speqtraluri analizi tardeba specialur xelsawyoebze _ speqtroskopebze an 

speqtrografebze. 

 absorbciuli  speqtroskopia, dafuZnebulia nivTierebis mier speqtris STanTqmis unaris 

Seswavlaze. gamosxiveba Tavdapirvelad gadis speqtralur xelsawyos, romelic gamoyofs 

speqtris SedarebiT viwro ubans, ris Semdegac gafiltruli gamosxiveba gadis sakvlev nimuSSi. 

am dros adgili aqvs sinaTli nakadis nawilobriv arekvlas, ganbnevasa da STanTqmas. nimuSidan 

gamosuli gamosxiveba registrirdeba da izomeba. sinaTlis nakadis intensiobis cvlilebis 

mixedviT msjeloben sakvlev nimuSSi Semavali nivTierebebis bunebasa da Semcvelobaze. 

gamosxivebis  mSTanTqmeli nawilakebis saxeze damokidebulebiT absorbciuli analizi 

iyofa: 

_atomur-absorbciul speqtroskopiad, romlis drosac gamosxivebis STanTqma ZiriTadad 

xdeba ara aRgznebuli atomebis mier. am tipis analizi bolo wlebSi sul ufro didi 

popularobiT sargeblobs; 

_ molekuluri-absorbciiuli speqtroskopia, romlis drosac gamosxiveba STainTqmeba 

aradisocirebuli molekulebis mier. 

gamoyenebuli  speqtraluri ubnis mixedviT ansxvaveben: 

_ ultraiisfer speqtroskopias, absorbciuli analizi tardeba speqtris ultraiisfer 

ubanSi  =180_400 nm.; 
_ speqtroskopia speqtris xilul ubanSi, =400_760 nm.; 
_ infrawiTeli speqtroskopia (ИК _ speqtroskopia ), rodesac absorbciuli analizi 

tardeba speqtris infrawiTel ubanSi =0.8_15 mkm. analizis am saxesxvaobam rxeviT-brunviTi 

speqtroskopiis saxelwodeba miiRo. 

gamosxivebis registraciis xasiaTis, gazomvebis teqnikisa da gamoyenebuli aparaturis 

mixedviT absorbciul analizSi gamoyofen meTodTa Semdeg jgufebs: 

_ kolorimetruli meTodebi, maTi gamoyenebis dros sakvlevi nivTierebis Seferil xnarSi 

atareben gaufiltrav gamosxivebas (dRis sinaTles), ris Semdegac sazRvraven gamavali sinaTlis 

nakadis Sesustebis xarisxs etalonTan SedarebiT; 

_ fotokolorimetruli meTodebi, dafuZnebulia sakvlevi da standartuli xsnarebis mier 

gafiltruli (monoqromatuli) gamosxivebis STanTqmaze da  xsnarebSi gasuli sinaTlis nakadis 

fotoeleqtrul registraciaze; 

_ speqtrofotometruli meTodebi dafuZnebulia sakvlevi da standartuli xsnarebis mier 

gafiltruli (monoqromatuli) gamosxivebis STanTqmaze da  xsnarebSi gasuli sinaTlis nakadis 

fotoeleqtrul registraciasa da gazomvaze; 

 

  eleqtroqimiuri meTodebi 
 
 

sasursaTo produqtebis kvlevis eleqtroqimiur meTodebi   dafuZnebulia sakvlev  

produqtsa da masSi gamavali eleqtrodenis moqmedebis kanonzomierebaze. 

ionometria.   am meTodiT ionTa koncentraciis gansazRvra  dafuZnebulia ionoseleqtiuri 

eleqtrodebis gamoyenebaze, romelTa membrana atarebs mxolod garkveuli saxis ionebs.   es 
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meTodi gamoiyeneba  ionebis _ NO3
-,  NO2

-, Ag+, Na+, K+, Ca2+ da sxvaTa koncentraciis 

gansazRvrisaTvis.  

ionoseleqtiuri eleqtrodis potenciali damokidebulia eleqtrodis bunebaze, garemos 

temperaturaze, xsnaris Semadgenlobasa da koncentraciaze, misi gazomva SesaZlebelia wyvili 

eleqtrodebis gamoyenebiT, anu sxva eleqtrodTan SedarebiT 

polarigrafiuli analizi. sasursaTo produqtebis xarisxis gansazRvrisas 

polarigrafiuli analizis gamoyeneba  mikro da makro elementebis, vitaminebisa da 

aminomJavebis TvisebiTi da raodenobrivi gansazRvrisaTvis, JangviTi da hidrolizuri 

procesebis kontrolisa da cilovani naerTebis denaturaciis siRrmis gansazRvrisaTvis. 

kvebis produqtebis warmoebebSi gamoiyeneba avtomaturi polarografebi _ 

koncentratomerebi. 

polarografiuli analizi dafuZnebulia sakvlev xsnarSi gamavali denis Zalisa da 

eleqtrodebze modebuli mzardi potencialis damokidebulebis mrudebis _ polarogramebis 

miRebasa da kvlevaze. 

meTodi xasiaTdeba didi mgrZnobelobiT ( 10_4_10_8 moli/l) da sizustiT, aparaturis 

simartiviT da xelmisawvdomobiT. meTodi iZleva saSualebas erTi da igive nimuSSi 

ganvsazRvroT ramdenime sxvadasxva nivTiereba. aRsaniSnavia, rom polarografiuli analizis 

dros erTdroulad xdeba, sakvlev produqtSi Semavali nivTierebebis, rogorc Tvisobrivi aseve 

raodenobrivi gansazRvra.  

klasikur  meTodTan erTad am ukanasknel dros gamoiyeneba analizis iseTi saxesxvaobebi, 

rogoricaa diferencialuri, oscilografiuli, cvlad deniani da sxva saxis polarografia. 
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6. vitaminebi 
 

 vitaminebi ewodebaT sxvadasxva qimiuri bunebis mqone dabalmolekulur organul 

naerTebs, romlebic warmoadgenen cocxal organizmSi mimdinare procesebis bioregulatorebs. 

maTi mcire raodenoba mudmivad aucilebelia organizmSi mimdinare procesebis swori 

warmarTvisaTvis. cilebTan, cximebTan, naxSirwylebTan da mineralur nivTierebebTan erTad 

vitaminebi sakvebi produqtebis aucilebel komponentebs warmoadgenen. 

vitaminebi gavlenas axdenen nivTierebeTa cvlaze, Sedian fermentebis, hormonebis da sxva 

biologiurad aqtiuri nivTierebebis SemadgenlobaSi, sadac ZiriTadad asruleben kofermentebis 

rols. maTi simcire iwvevs iwvevs organizmSi mimdinare procesebis araswor warmarTvas an 

defeqtebs, rac mravali daavadebisa da naadrevi siberis mizezia. 

organizmis moTxovnileba vitaminebze mcirea, ar aRemateba 20-100 mg dRe-RameSi, magram 

vinaidan organizmi ar asinTezirebs maT sakmao raodenobiT, aucilebelia maTi mudmivi miReba 

sakvebTan erTad.  

organizmSi ama Tu im vitaminis naklebloba an uqonloba iwvevs hipovitaminozs 

(avadmyofoba, romelic gamowveulia vitaminebis xangrZlivi ukmarisobiT) da avitaminozs 

(avadmyofoba, romelic gamowveulia vitaminebis ar arsebobiT). 

vitaminebis Warbi miRebac iwvevs avadmyofur mdgomareobas, rasac hipervitaminozi ewodeba. 

vitaminebis magaliTze gansakuTrebiT mkafiod Cans gansxvaveba maTi  ar arsebobis da maTi mcire  

raodenobiT miRebis dros. 

amJamad aRmoCenilia 50-mde vitamini. zogierTi maTgani aucilebelia adamianisTvis da 

sxvadasxva cxovelebisaTvis, meoreni ki mxolod cxovelebis, frinvelebis, mwerebis, mcenareebis 

an mikroorganizmebisTvis. 

ansxvaveben sakuTriv vitaminebs da vitaminismagvar nivTierebebs. zogierTi produqtebi 

Seicaven provitaminebs. es ukanasknelni organizmSi sxvadasxva faqtorebis moqmedebiT 

gardaiqmnebian vitaminebad. magaliTad β –karotini, romelic organizmSi gardaiqmneba  A 
vitaminad 

calke jgufad vitaminismagvari nivTierebebis gamoyofis mizezia is faqti, rom 

fermentebTan kompleqsebis warmoqmnisas isini rogorc cilebi, naxSirwylebi, cximebi da 

mineraluri nivTierebebi warmoadgenen plastikur masalas organizmis ujredebisa da 

qsovilebisTvis. 

am jgufs miekuTvneba – inoziti (vitamini H3), meTilmeTinini (vitamini U), pangamis mJava 

(vitamini  B15), qolini (vitamini B4), poliujeri mJavebi (vitamini F). 
organizmSi mimidinare nivTierebaTa cvlis procesSi fermentebi  kargaven aqtivobas da 

hidrolizdebian aminomJavebis warmoqmniT. inaqtivirebuli fermentebidan gamoyofili vitamini ki 

an iSleba an gamoiyofa organizmidan. misi aRdgena ZiriTadad mimdinareobs sakvebiT miRebuli 

vitaminebis xarjze. 

vitaminebis biologiuri rolis Seswavlam xeli Seuwyo e.w. antivitaminebis aRmoCenas, 

romlebic TavianTi aRnagobiT axlos dganan vitaminebTan, ikaveben maT adgils fermentul 

sistemebSi, magram ver asruleben maT rols da qmnian avitaminozis mdgomareobas. xSir 

SemTxvevaSi isini momwamvlel nivTierebebs warmoadgenen. 

vitaminebis  raodenoba produqtSi izomeba mg-Si an mkg-Si 1 g prouqtSi an mg%. vitaminebze 

moTxovnileba damokidebulia asakze, janmrTelobis mdgomareobaze, cxovrebis pirobebze, 

saqmianobis saxeze, sakvebis Semadgenlobaze. cxrilSi mocemulia mozrdili adamianis 

moTxovnileba vitaminebze. 

  
mozrdili adamianis moTxovnileba vitaminebze 

 
vitaminebi rekomendirebuli norma 
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evrop.ek.Tanameg.  FAO 
vitamini A 800 mkg. 900 mkg. 

vitamini D 5 mkg. 2.5 mkg. 

vitamini E 10 mg. 9 mg. 

vitamini K 80 mkg. _ 

vitamini B1 1.4 mg. 1.2-2.1 mg. 

vitamini B2 1.6 mg. 1.5-2.4 mg. 

vitamini B6 2.0 mg. 2.0 mg. 

vitamini PP 18 mg. 16-28 mg. 

vitamini B3 6 mg. _ 

folis mJava 200 mkg. 200 mkg. 

vitamini  B12 1 mkg. 3 mkg. 

vitamini C 60 mg. 70-100 mg. 

biotini 150 mkg.  _ 
 

 vitaminebis klasifikacia 
 

vitaminebis klasifikacias safuZvlad udevs maTi xsnadoba wyalSi an cximSi. amasTan 

dakavSirebiT maT yofen wyalSi xsnad da cximSi xsnad vitaminebad. 

ganvixiloT TiToeuli jgufis mniSvnelovani warmomadgenlebi. 

 

 wyalSi xsnadi vitaminebi 
 

vitamini C (askorbinis mJava) – aucilebelia adamianisaTvis, igi uzrunvelyofs normalur 

cxovelmyofelobas. monawileobas Rebulobs Jangva-aRdgeniTi procesebSi;   

 

qimiuri TvalsazrisiT vitamini C warmoadgens γ –laqtons 2,3-dehidro-4-gulonis mJavas 

vitamini C monawileobas Rebulobs Jangva-aRdgeniTi procesebSi, sxvadaxva toqsiuri 

nivTierebebis gauvnebelyofaSi, igi TiTqosda warmoadgens organizmis “saswrafo daxmarebas" 

gacivebis dros, es vitamini ganapirobebs organizmis winaaRmdegobis unars virusebis mimarT, 

Zlieri nervo-fsiqologiuri datvirTvebis dros. mis gareSe TiTqmis SeuZlebelia Wrilobebis, 

kuWisa da nawlavebis wylulebis Sexorceba, anTebiTi procesebis Caqroba. 

C vitamini dadebiTad moqmedebs centralur nervul sistemaze, aZlierebs organizmis 

winaaRmdegobas eqstremalur situaciebSi. 

C vitaminis naklebobis dros SeimCneva daRliloba, Sromisunarianobis daqveiTeba.          

C -s avitaminozi iwvevs mZime daavadebas – cingas. 

organizmisTvis saWiro raodenobas 50-100 mg. adamiani mTlianad Rebulobs sakvebiT.       C 

–vitaminis ZiriTadi wyaroa mcenareuli sakvebi C – vitaminiT mdidaria: askili 300-2000mg%, Savi 

mocxari 200-500mg%, kombosto 50-70mg%,  axali kartofili 20_30 mg.  

  C vitamini aramdgradia, sinaTlisa da  haeris Jangbadis gavleniT advilad iSleba. 

gansakuTrebiT swrafad midis es procesi rkinisa da spilenZis ionebis  Tanaobisas. 
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aramdgradobis gamo misi Semcveloba xilsa da bostneulis Senaxvis dros mudmivad klebulobs. 

gamonakliss warmoadgenen nedli da damJavebuli kombosto. kulinariuli damuSavebis dros 

iSleba C vitaminis  25-60%. 

 C vitamini gamoiyeneba, wvenebis sasmelebis, 

mSrali sauzmis, rZis da sxva produqtebis 

gasamdidreblad. igi emateba pur-funTuSeuls, 

rogorc sakvebi danamati. xorcis produqtebs _ 

nitratebTan da nitritebTan erTad unarCunebs 

fers. 

vitamini B1 ( Tiamini ) – monawileobas Rebulobs naxSirwylebis cvlis regulirebaSi. 

aucilebelia centraluri da periferiuli nervuli sistemis normaluri funqcionirebisTvis. 

misi naklebobisas organizmSi, gansakuTrebiT tvinsa da kunTebSi grovdeba naxSirwylebis 

daSlis saSualedo mJave produqtebSi, romlebic iwveven Tavisa da kidurebis nervuli 

daboloebebis Zlier tkivils, saWmelis momnelebeli da nervuli sistemis muSaobis darRvevas. 

Cndeba daavadeba beri-beri anu polinevriti. organizmSi vitamini B1 moqmed formas warmoadgens 

misi Tiaminfosfati (kokarboqsilaza) 

 

 

 
misi sadReRamiso normaa 1.4-2.4 mg. Tiamini mJave areSi mdgradia sinaTlis, Jangbadisa da 

maRali temperaturis moqmedebis mimarT. igi advilad iSleba tute aris gavleniT. 

B1 vitaminis ZiriTadi wyaroebia : marcvleulis gadamuSavebis produqtebi ( xorblis da 

Wvavis puri, burRuleuli ) 0.4-0.5 mg%, parkosnebi 0.5-0.8 mg%, xorcis produqtebi 0.6 mg%. 

B1  vitamini  gamoiyeneba brinjis produqtebis, bavSvTa kvebis, rZisa da rZis produqtebis 

gasamdidreblad. igi  advilad iSleba Jangbadis, mJavebis, reducirebadi nivTierebebis 

moqmedebiT, magram mdgradia sinaTlisa da temperaturis moqmedebis mimarT. B1 vitamini  advilad 

iSleba tute areSi, magaliTad comSi gamafxviereblebis _ natriumisa da amoniumis 

hidrokarbonatebis damatebis Sedegad. 

vitamini   B2 ( riboflavini ) – warmoadgens Jangva-aRdgeniT reaqciebSi eleqtronebis 

gadatanis makatalizatorebeli fermentuli sistemebis koferments. Sedis qsovilebis sunTqvis 

ganmapirobebeli fermentebis SemadgenlobaSi. igi xels uwyobs cilebis, cximebisa da 

naxSirwylebis wvis bolo stadiaze energiis gamoTavisuflebas, romelic sWirdeba organizmis 

sxvadasxva funqciebis Sesrulebisas mimdinare qimiur procesebs. 

riboflavini aZlierebs sinaTlis aRqmas da ferebis SegrZnebis unars. gavlenas axdens 

hemoglobinis  sinTesze. vitamini B2 -is naklebobis dros SeimCneva kunTovani sisuste, piris 

lorwovani garsis anTeba. tuCebis kuTxeebis daxeTqva, mxedvelobis daqveiTeba. am dros 

viTardeba sisxlZarRvTa sistemisa da kuW-nawlavis traqtis daavadebebi. vitamini B2 -is 

sadReRamiso normaa 1,5-3 mg. 

riboflavinis mcire raodenoba warmoiqmneba organizmSi nawlavebis mikrofloris 

cxovelmyofelobis Sedagad. vitamini B2 mdgradia maRali temperaturis mimarT, magram iSleba 

sinaTlis da tute aris gavleniT.  

   vitamini B2-is ZiriTadi wyaroebi (mg%): rZe 0,15, xaWo 0.3, yveli 0,4, Wvavisa da xorblis 

puri   0,1, Tevzi da xorci 0,1-0,2,  xili da bostneuli 0,01-0,06 
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 vitamini B2-is garkveuli raodenoba warmoiqnmeba nawlavebSi miklofloris 

cxovelqmedebis Sedegad. 

vitamini B3 (pantotenis mJava) – warmoadgens koenzin A-s ZiriTad Semadgenel nawils, 

monawileobas Rebulobs cilebis, cximebis da naxSirwylebis cvlaSi. vitamini B3 –is nakleboba 

iwvevs moTenTilobas da fexis TiTebSi mgrZnobiarobis daqveiTebas, dermatits, Tmebis cvenas. 

hipovitaminozi iSviaTad SeiniSneba, radgan am vitaminis sinTezi xdeba nawlavebSi. 

pantotenis mJava farTodaa gavrcelebuli bunebaSi. mis ZiriTad wyaros warmoadgens (mg%): 

RviZli da Tirkmelebi 2.5-9, wiwibura 2.6, brinji 1.7-2.1, qeri, kvercxi 1.4-2.7. 

 vitamini B3 –is sadReRamiso normaa 5-10 mg. kulinariuli damuSaveba ar iwvevs pantotenis 

mJavas mniSvnelovan daSlas. mgrZnobiarea mJavebisa da tuteebis moqmedebis mimarT. misi 30% 

xarSvis dros gadadis bulionSi.    vitamini  PP PP (niciani) am saxelwodebis qveS aerTianeben 

vitaminuri aqtiobis mqone or nivTierebas – nikotinis mJavas da mis amids-nikotiamids. igi 

monawileobas Rebulobs ujredis Jangva-aRdgeniT reaqciebSi. warmoadgens fermentTa didi 

jgufis – dehidrogenazebis koferments. 

PP PP vitaminis nakleboba iwvevs uZilobas. gulis cemis aCqarebas, infeqciuri daavadebebis 

mimarT mdgradobis Sesustebas. avitaminozi iwvevs pelagras, mZime daavadebas, romlis drosac 

irRveva fsiqika. igi xels uwyobs mcenareuli cilebis SeTvisebas,  amis gamo igi gansakuTrebiT 

aucilebelia vegetarianebisaTvis an marxvis periodSi. 

misi sadReRamiso normaa 15-25mg.  PP vitaminis provitaminia triptofani (60mg-dan 

warmoiqmneba 1mg.) PP PP vitamini mdgradia Senaxvis mimarT. ar iSleba tute areSi, xarSvis dros 

adgili aqvs misi nawilis ( 25%) gadasvlas bulionSi. 

PP PP vitaminis ZiriTadi wyaroebia (mg%): xorcis produqtebi, gansakuTrebiT RviZli da 

Tirkmelebi 3-4,2, saqonlis xorci 4,7, Roris xorci 2,6, cxvris xorci 3,8, Tevzi 0,7-4. rZe, rZis 

produqtebi, kvercxi Raribia am vitaminiT. aseve mcirea misi Semcveloba bostneulsa da 

parkosnebSi. 

vitamini B6 (piridoqsini) – monawileobas Rebulobs amino da cximovani mJavebis sinTezsa 

da maT gardaqmnaSi. aregulirebs  PP vitaminis sinTezs triptofanidan, amiakis gauvneblobisa 

da glikogenis daSlis procesebs. aucilebelia nervuli sistemis, sisxlmbadi organoebisa da 

Tirkmelebis normaluri muSaobisTvis. misi nakleboba iwvevs dermatids, kunTovani qsovilebis 

sisustes. vitamini B6BsadReRamiso normaa 2-2,2mg. misi mcire raodenoba warmoiqmneba organizmSi 

nawlavis mikrofloris cxovelqmedebis Sedegad.  

vitamini B6B farTodaa gavrcelebuli bunebaSi. mis ZiriTad wyaros warmoadgens (mg%): 

xorcis produqtebi 0.3-0.4, Tevzi 0.1-0.2, soio da lobio, burRuli, kartofili. 

piridoqsini  mdgradia maRali temperaturis, tute da mJave areebis moqmedebis mimarT, 

iSleba sinaTleze. 

vitamini B B6,  pirodiqsin hidroqloridis saxiT gamoiyeneba fqvilis, 

marcvleulis, rZis, bavSvTa da samkurnalo-profilaqtikuri produqtebis 

gasamdidreblad. 

vitamini B9B (folis mJava ) am saxelwodebis qveS gaerTianebulia ori 

vitamini:  sakuTriv folis mJava da tetrahidrofolis mJava. 

 
 vitamini B9B monawileobas Rebulobs sisxlis warmoqmnaSi,   amino da 
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nukleinis mJavebis, purinis da pirimidinis fuZeebis sinTezSi. es rTuli nivTierebebi 

intensiurad  sinTezirdebian Zvlis tvinSi, sadac mudmivad mimdinareobs sisxlis formiani 

elementebis warmoqmnis procesi. aqedan naTlad Cans is, rom am vitaminis nakleboba organizmSi 

iwvevs  sisxlis daavadebebs – eritrocitebisa da 

leikocitebis raodenobis mkveTr klebas, sisxlis 

warmoqmnisa da saWmlis momnelebeli sistemebis muSaobis 

darRvevas, asustebs organizmis   brZolis unarianobas. igi 

gamoiyeneba sisxlmbadi sistemebis daavadebebis ( avTvisebiani 

anemia, sxivuri daavadebebi, leikozebi) samkurnalod. 

 folis mJavis sadReRamiso normaa 0,15-0,2mg. igi 

advilad  iSleba temperaturisa da sinaTlis moqmedebiT. 

rZis pasterizaciis dros iSleba misi 75%, bostneulis gadamuSavebisas 90%, samagierod 

kvercxisa da xorcis produqtebis kulinariuli damuSavebisas igi mdgradia. 

vitaminiB B9 –is ZiriTadi wyaroebia (mkg%): bostneuli 36-110, RviZli 240, Tirkmelebi 80,  

dabalia misi Semcveloba rZeSi 5. 

vitamini B B12 (ciankobalamini) – monawileobas Rebulobs nukleinis mJavebis, qolinisa da 

lecitinis sinTezSi, tvinis, RviZlisa da sisxlmbadi organoebis muSaobaSi, warmoadgens 

sisxlwarmomqmnel faqtors, astimulirebs eriTrocitebis momwifebas, xels uwyobs karotinis 

gardaqmnas A A  vitaminad. 
 ciankobalaminis naklebobis dros aRiniSneba saerTo sisuste, ecema mada, viTardeba 

avTvisebiani anemia, irRveva nervuli sistemis moqmedeba. vitamini  B12–is sadReRamiso normaa 2-3 

mkg. igi iSleba sinaTlis sxivebis xangrZlivi moqmedebiT, tute da mJave areSi, magram mdgradia 

temperaturis moqmedebis mimarT. 

vitamini B12Bnawilobriv sinTezirdeba kuW-nawlavis mikrofloriT. misi ZiriTadi wyaroebia 

(mkg.%): cxoveluri warmoSobis produqtebi, gansakuTrebiT mdidaria RviZli 50-100, Tirkmelebi 

20-30, sakmaod maRalia misi Semcveloba safuvris ujredebSi  50-60.  

 vitamini HH (biotini ) monawileobas Rebulobs karboqsilirebis da dekarboqsilirebis 

reaqciebSi, aminomJavebis, lipidebis, naxSirwylebis da nukleinis mJavebis cvlaSi. misi 

naklebobis dros irRveva pigmentacia da nervuli sistemis muSaoba, warmoiSveba dermatiti.  
organizmis moTxovnileba biotinze kmayofildeba sakvebiT, igi nawilobriv sinTezirdeba 

kuW-nawlavis mikrofloriT. misi sadReRamiso normaa 50-300 mkg.   

 sakvebi produqtebis kulinaruli damuSavebis dros praqtikulad ar iSleba.  aRsaniSnavia, 

rom antibiotikebis, sulfamiduri preparatebis da umi kvercxis xSiri miRebis dros am vitaminis 

aTvisebis unarianoba kveTrad mcirdeba, radgan warmoiqmneba kompleqsebi, romelTa 

SeTvisebisunarianoba TiTqmis nulis tolia. 

biotins Seicavs sakvebi produqtebis umravlesoba. misi ZiriTasi wyaroebia (mkg% ): RviZli 

da Tirkmelebi 80-140, kvercxi 28m, rZe da xorci, mcenareuli produqtebi. biotiniT mdidaria 

marcvleulis gadamuSavebis produqtebi da parkosnebi 20-60. 

 

  cximSi xsnadi vitaminebi 
 

vitamini A A (retinoli) monawileobas Rebulobs ujredis membranebSi mimdinare bioqimiur 

procesebSi. Sedis Tvalis Suq mgrZnobiare cilis, rodospinis SemadgenlobaSi, monawileobas 

Rebulobs epiTeliumisa da lorwovani garsis formirebaSi, igi asrulebs naxSirwylebis 

gadamtanis rols lorwovani nivTierebebis, kortikosteroiduli da sasqeso hormonebis 

sinTezisas. 

 A vitaminis A naklebobis dros viTardeba e.w."qaTmis sibrmave", kanis garqovaneba, wydeba 

oflisa da cximis gamoyofa, warmoiqmneba gamonayari, A vitaminis nakleboba iwvevs bavSvebSi 

zrda-ganviTarebis SeCerebas, mozrdilebSi ki onkologiuri daavadebebis warmoSobas. 
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A vitaminis sadReRamiso normaa 0,5-2,5 mg. haeris, Jangbadis, sinaTlisa da kulinaruli 

damuSavebis dros iSleba misi 30%. 

 vitamini A A Sedis mxolod cxoveluri warmoSobis produqtebSi (mg. %): Tevzis qonSi 15, 

karaqSi 0,5, rZeSi 0,025. organizmis moTxovnileba A A vitaminze SeiZleba dakmayofilebul iqnas 

mcenaruli sakvebiT, romelic Seicavs mis provitamins β - -

karotinidan warmoiqmneba erTi molekula A A vitamini)  β - karotiniT gansakuTrebiT mdidaria  

stafilo 3mg%,  tomatebi 1mg%. 

vitamini DD (kalciferoli) am saxelwodebis qveS igulisxmeba sterinebis jgufis ramdenime 

naerTi, romelTaganac gansakuTrebuli 

aqtiobiT xasiaTdeba ori naerTi - 

ergokalciferoli (vitamini D2) da 

qolikalciferoli (vitamini D3). pirveli 

warmoadgens mcenareuli, xolo meore 

cxoveluri warmoSobis nivTierebas.  
 vitamini DD aregulirebs kalciumisa 

da fosforis Semcvelobas sisxlSi, 

monawileobas Rebulobs Zvlebis 

mineralizaciaSi. misi nakleboba iwvevs: 

bavSvebSi raqits, mozrdilebSi 

osteoporozs. am ukanasknelis Sedegia Zvlebis msxvreva da kbilebis kariesi. bavSvebSi da 

mozrdilebSi vitamini D D -s Warbi raodenobis dros viTardeba vitaminuri intoqsikacia. 

 vitamini DD-s sadReRamiso normaa 3.5-4.0 mkg. igi ar iSleba produqtebis kulinariuli 

damuSavebis dros, magram Zalian mgrZnobiarea sinaTlis, Jangbadisa da metalTa ionebis 

moqmedebis mimarT. 

 am vitaminze moTxovnileba ar kmayofildeba sakvebi produqtebis saSualebiT. misi 

ZiriTadi raodenoba warmoiqmneba kanis qsovilebSi qolesterinidan, ultraiisferi sxivebis  

zemoqmedebiT,  warmoqmnili vitamini D aqtivirdeba RviZlSi. gansakuTrebiT didi raodenobiTaa 

saWiro es vitamini 3 wlamde  bavSvebis da fexmZime  qalebisaTvis, mozrdilebi da  saSualo 

asakis adamianebi vitamini D D-s naklebobas ar ganicdian im SemTxvevaSic ki, rodesac 

mimdinareobs motexilobis Sexorceba. 

kalciferolis ZiriTadi wyaroebia (mkg%): cxoveluri warmoSobis produqebi - Tevzis qoni 

1,25, Zroxis RviZli 2,5, kvercxi 2,2 , karaqi 1,3-1,5, rZe 0,05. 

vitamini EE (tokoferoli). es vitamini aerTianebs ramdenime nivTierebas, romelTa Soris 

yvelaze maRali biologiuri aqtiobiT xasiaTdeba α – tokoferoli.  

vitamini EE aregulirebs cocxal ujredebSi Tavisufali radikaluri reaqciebis 

intensiobas, gavlenas axdens fermentebis sinTezze, 

xels uSlis ujeri mJavebis Jangvas lipidebSi, 

ujredis cxovelmyofelobis dros warmoqmnili 

radikalebis rekombinacias.  

avitaminozis dros irRveva gamravlebis, gulis-

sisxlZarRvTa da nervuli sistemebis funqcia. 

vitamini E asrulebs ara mxolod vitaminur aramed 

antioqsidatur funqciasac, amitom  igi gamoiyeneba 

organizmze radiaciuli da qimiuri faqtorebis 

zemoqmedebis SemTxvevaSi, rogorc onkologiuri 

daavadebis profikaqtika. 

vitamini E-s sadReRamiso normaa 20-30 mg. igi 

mdgradia maRali temperaturis mimarT, magram 

swrafad iSleba ultraiisferi  sxivebisa da Jangbadis moqmedebiT. tokoferolis ZiriTad 
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wyaros warmoadgenen mcenareuli zeTebi (mg%:) soios zeTi 115, mzesumziris zeTi 42, bambis zeTi 

99. 

vitamini KK (naftoqinoni) monawileobas Rebulobs sisxlis SededebisaTvis saWiro 

cilovani nivTierebebis sinTezSi, kunTebis muSaobaSi, Wrilobebis Sexorcebasa da saWmlis 

momnelebeli organoebis muSaobaSi. qimiuri TvalsazrisiT vitamini K warmoadgens qinons 

gverdiTi izoprenoiduli jaWviT. 

am vitaminis deficitis dros mkveTrad mcirdeba sisxlis Sededebis unari, izrdeba 

kapilarebis msxvrevadoba, warmoiqmneba kanqveSa da Sinagani sisxlCaqcevebi. 

dRe-RameSi adamianis organizmi moixmars 1mg. vitamin KK-s. am vitamins asinTezirebs msxvili 

nawlavis mikroflora, swored amitom antibiotikebis xangrZlivi miReba iwvevs am vitaminis 

hipovitaminozs. 

cxoveluri warmoSobis produqtebi Raribia vitamini KK. mis ZiriTad wyaros mcenareuli 

produqtebi warmoadgenen.   ispanaxi Seicavs 40-60mkg %, kombosto 10-30mkg %, burRuleuli 0,4-1,0 

mkg %. 

 vitamini K K    mdgradia maRali temperaturebis moqmedebisadmi, magram iSleba sinaTlisa 

da tute aris gavleniT. 

 

  vitaminismagvari nivTierebebi 
 

rogorc avRniSneT, vitaminismagvari nivTierebebi miekuTvnebian biologiurad aqtiur 

naerTTa ricxvs da organizmSi asruleben sxvadasxva mniSvnelovan funqcias.  isini 

SesaZlebelia gavyoT ramdenime jgufad. ganvixiloT zogierTi maTTagani. 

vitamini PP (bioflavonoidebi) – warmoadgens nivTierebebis   mTel jgufs, romelic 

aerTianebs katexinebs, antocianebs, rutins da sxva. vitamini PP xasiaTdeba kapilarebis kedlebis 

gamagrebis unariT, igi amcirebs sisxlZarRvTa kedlebis gamtarobas, aZlierebs Sardisa da 

naRvlis gamoyofas. es vitamini icavs C-vitamins daSlisagan. sainteresoa,  rom swored es ori 

vitaminia warmodgenili erTad xil-kenkrovnebSi. 

vitamini B4  (qolini) monawileobas Rebulobs cximebis cvlaSi. igi aucilebelia nervuli 

aRgznebis gadamtanis _acetilqolinisaTvis. igi dadebiTad moqmedebs organizmis zrdis 

procesze da aZlierebs organizmis winaaRmdegobas infeqciebis mimarT. 

qolinis ukmarisoba iwvevs RviZlis cximovan infiltracias16, organizmSi qolesterinis 

momatebas, hipertonias da diabets. 

qolinis wyaros warmoadgens RviZli, yveli, ara rafinirebuli zeTebi, xaWo, parkosnebi, 

zogierTi bostneuli. 
 vitamini B15  (pangamis mJava) es nivTiereba farTod aris gavrcelebuli sasursaTo 

produqtebSi. misi fiziologiuri mniSvneloba ganizsazRvreba lipotropuli TvisebebiT da 

moZravi meTilis jgufebis miwodebiT nukleinis mJavebis, fosfolipidebis da sxva mniSvnelovani 

komponentebis sinTezisaTvis. 

pangamis mJava aumjobesebs qsovilur sunTqvas, amaRlebs qsovilebis mier Jangbadis 

gamoyenebas, monawileobas Rebulobs JangviT procesebSi, ris gamoc gamoiyeneba qronikuli da 

mwvave mowamvlebis dros. 

 

produqtebis vitaminizacia 
 

vitaminebis deficitis profilaqtikis yvelaze efeqtuli gza kvebis produqtebis 

vitaminebiT gamdidrebaa.   

16  infiltracia - qsovilis adgilobrivi gamkvriveba da moculobis momateba anTebiTi 
produqtebiT, imunokompetenturi ujredebiT, simsivnuri ujredebiT an qimiuri nivTierebebiT 
gaJRenTvis gamo  
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produqtebis vitaminebiT gamdidreba amaRlebs maT xarisxs, amcirebs medicinis xarjebs, 

uzrunvelyofs mosaxleobis socialurad daucvel fenas vitaminebiT. am miznis misaRwevad 

aucilebelia: 

 vitaminizaciisaTvis Sesaferisi produqtis SerCeva; 

 vitaminizaciis donis gansazRvra; 

 kontolis sistemis SemuSaveba.

produqtebis ZiriTadi jgufebi, romelTa gamdidrebac xdeba vitaminebiT: 

 fqvili da pur-funTuSeuli _  B jgufis vitaminebi; 

 bavSvTa kvebis produqtebi _ yvela vitaminebi; 

 sasmelebi, maT Soris mSrali koncentratebi _ yvela vitaminebi  A da D garda; 

 rZis produqtebi _ vitaminebi A, D, E, C; 
 margarini, maionezi _ vitaminebi A, D, E; 
 xilis wvenebi _ yvela vitaminebi  A da D-s garda.  
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7. sakvebi mJavebi 
 

sakvebi mJavebi warmoadgenen organuli da araorganuli  bunebis, gansxvavebuli Tvisebebis 

mqone nivTierebaTa jgufs. 

sakvebi mJavebis qimiuri aRnagobis Tavisebureba  da Semadgenloba sakmaod gansxvavebulia 

da damokidebulia sakvebi produqtisa da mJavis warmoqmnis specifikaze. 

mcenareuli obieqtebis umravlesobaSi aRmoCenilia ara aqroladi mono- da trikarbonis 

mJavebi, romlebic aRnagobis mixedviT SesaZlebelia iyvnen, rogorc najeri aseve ujeri, 

hidroqsi- an oqsimJavebi. 

xilis gadamuSavebis Sedegad darCenil nawnexSi aRmoCenilia aqroladi mJavebi – 

WianWvelmJava da ZmarmJava. 

rZisa da rZis produqtebis mJavianoba ganisazRvreba ara marto rZemJaviT, romelic 

warmoiqmneba laqtozis bioqimiuri gardaqmnis  Sedegad, aramed rZeSi Semavali sxva mJavebisa da 

mJave marilebis xarjze.  

cxrilSi moyvanilia mJavebi, romlebic gansakuTrebiT xSirad gvxvdebian sasursaTo 

produqtebSi.                                                                                                                   

ZiriTadi sakvebi mJavebis dasaxeleba da formulebi 

 

mJavis dasaxeleba mJavis ionuri formis 

dasaxeleba 

formula 

askorbini askorbati  

asparagini aspartati HOOC-CH2-CH(NH2)-COOH 
benzoini benzoati  C6H5-COOH 
Rvinis tartrati HOOC-CH(OH)-CH(OH)-COOH 
glikolis glikolati HOCH2-COOH 
gliceerinis glicerati HOCH2-CH(OH)-COOH 

glutaminis glutamati HOOC-(CH2)2-CH(NH2)-COOH 
izolimonis izocitrati HOOC-CH(OH)-CH(COOH)-CH2-COOH 
limonis citrati (HOOC-CH2)2-C(OH)-COOH 
rZis laqtati CH3-CH(OH)-COOH 
WianWvelis formiati HCOOH 
piroyurZnis piruvati CH3-C(O)-COOH 
marilis qloridi HCL 
gogirdis sulfati H2SO4 

Zmris acetati CH3COOH 

fosforis fosfati H3PO4 

fumaris fumarati  trans- COOH-CH=CH-COOH 
mJaunis oqsalati HCOO-COOH 
vaSlis malati HCOO-CH2-CH(OH)-COOH 
qarvis sukcinati HOOC-CH2-CH2-COOH 
qinis qinati  
Sikimis Sikimati  

 

organuli mJavebis jgufs miekuTvnebian cilis SemadgenlobaSi Semavali aminomJavebi da 

lipidebis struqturul komponentebi _ umaRlesi cximovani mJavebi. 
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  sakvebSi Semavali mJavebis ZiriTadi maxasiaTeblebi 
 

sakvebi mJavebis ZiriTad wyaros mcenareuli nedleuli da maTi gadamuSavebis produqtebi 

warmoadgenen. organuli sakvebi mJavebi warmoadgenen mcenareuli   produqtebis _ kenkrovnebi, 

xili, bostneulis Semadgenel nawils. SaqrebTan da aromatul nivTierebebTan erTad usuni 

monawileobas Rebuloben xilisa da maTi gadamuSavebis produqtebis aromatis CamoyalibebaSi. 

cxrilSi  mocemulia sxvadasxva mcenareul sakveb obieqtSi Semavali ZiriTadi mJavebis 

dasaxeleba.                                                              

        xilsa da bostneulSi Semavali ZiriTadi sakvebi mJavebi 

 

mcenareuli 

obieqti 

ZiriTadi mJavebi 

xili da kenkra 

avokado Rvinis 

alubali vaSlis, limonis, Rvinis, qarvis, Sikimis, glicerinis, 

glikolis, qinis 

ananansi limonis, vaSlis 

atami vaSlis, limonis 

banani vaSlis, limonis, Rvinis, Zmrisa da WianWvelmJava kvali 

gargari vaSlis limonis 

greifruti limonis, Rvinis, vaSlis, mJaumJava 

vaSli vaSlis, limonis, piroyurZnis, fumaris, rZis, qarvis 

komSi vaSlis 

limoni limonis, vaSlis, Rvinis, mJaumJava 

marwyvi limonis, vaSlis, Sikimis, qarvis, glicerinis, glikolis, 

asparaginis 

mayvali  izolimonis, vaSlis, rZis, Sikimis, qinis, limonisa da 

mJaumJavis kvali 

msxali vaSlis, limonis, Rvinis, mJaumJavis 

mocvi limonis,vaSlis, glicerinis, glikolis, qarvis, 

glukuronis, galaqturonis, glutaminis, asparaginis 

mocxari limonis, Rvinis, vaSlis, qarvis 

forToxali limonis, vaSlis, mJaumJava 

qliavi vaSlis, Rvinis, mJaumJava 

yurZeni vaSlis da Rvinis (3 : 2), limonis, mJaumJava 

xurtkmeli limonis, vaSlis, Sikimis,  

bostneuli 

barda vaSlis 

brokoli vaSlis da limonis (3:2), mJaumJavis, qarvis 

kartofili vaSlis, limonis, mJaumJava, fosforis, piroglutaminis 

parkosnebi limonis, vaSlis, qarvisa da fumaris kvali 

pomidori limonis, vaSlis, mJaumJava, qarvis, glikolis, Rvinis, 

fosforis, marilis, gogirdis, fumaris, galaqturonis 

soko ketostearinis, fumaris, 

stafilo vaSlis, limonis, izolimonis, qarvis, fumaris 

  

xilsa da kenkrovnebSi gansakuTrebiT xSirad vxvdebiT limonisa da vaSlis mJavebs. sxva 

mJavebidan ki – qinis, qarvisa da mJaumJavas. sakmaod gavrcelebulia glikolis, fumaris, 
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glicerinisa da Rvinis mJavebi. sakvebi mJavebis koncentracia sxvadasxva nedleulSi sakmaod 

gansxvavebulia. 

citrusebi ZiriTadad Seicaven limonis mJavas da mcire raodenobiT vaSlis mJavas, misi 

Semcveloba forToxalSi saerTo mJavianobis 10-25%, mandarinSi 20%-ze naklebi, limonSi ki 5%-

mde. 

limonis mJavis Semcveloba ananasebSi 85%-s aRwevs, vaSlismJavisa ki   10%-s. 

kurkovan da Teslovan xilSi dominirebul mJavas vaSlismJava warmoadgens. misi raodenoba 

50-90%-is farglebSi meryeobs. 

vaSlis mJave jiSebSi, vaSlismJava saerTo mJavianobis Semcveloba 90%-s  Seadgens, balsa 

da alubalSi 85-90%, qliavSi (sortze damokidebulebiT) 35-90%. 

atamsa da gargarSi mJavianobis 90% modis limonis, vaSlisa da qinis mJavebze. amasTan 

limonisa da vaSlis mJavebis Tanafardoba sakmaod did sazRvrebSi icvleba da damokidebulia 

simwifis xarisxze. dadgenilia, rom damwifebis stadiaSi atamSi vaSlis mJavis Semcveloba 

matulobs, xolo limonisa ki klebulobs. 

sxva xilisagan gansxvavebiT, yurZnis ZiriTadi mJava Rvinis mJavaa da igi saerTo mJavianobis 

50-65%-s Seadgens. danarCeni modis vaSlismJavasa (25-30%) da limonmJavaze (10%-mde). damwifebis 

procesSi vaSlismJavis Semcveloba bevrad ufro swrafad klebulobs vidre RvinismJavisa. 

kenkrovnebis umetesobaSi, yurZnisagan gansxvavebiT, Warbobs limonmJava. magaliTad tyis 

marwyvSi misi raodenoba saerTo mJavianobis 70-90% Seadgens, mocxarSi _ 85-90%. mayvalSi 65-85% 

warmodgenilia izolimonis mJava 

xilsa da bostneulSi, mJavebis gansazRvruli raodenoba  SesaZlebelia iyos marilebis 

saxiT. sxva organuli mJavebisagan gansxvavebiT rZis mJava xilsa da bostneulSi ZiriTadad 

warmoiqmneba mikrobiologiuri procesebis Sedegad. 

bostneulis mJavianobas ganapirobeben organuli mJavebis sakmaod farTo speqtri. tomatebis 

ganmasxvavebel Taviseburebas warmoadgens mis SemadgenlobaSi araorganuli mJavebis _ 

fosforis, gogirdisa da marilmJavis arseboba. 

rZesa da rZis produqtebis ZiriTad organul mJavas rZis mJava warmoadgens, romelic 

warmoiqmneba laqtozis (rZis Saqris) bioqimiuri gardaqmnis safuZvelze. 

 

  sakvebi mJavebi da produqtebis mJavianoba 
 

sakvebi produqtebis mJave gemos ganapirobebs wyalbadis ioni, romelic warmoiqmneba 

produqtSi Semavali mJavebis an mJave marilebis eleqtrolituri disociaciis Sedegad. wyalbad 

ionTa aqtiuroba ganisazRvreba pH-is maCvenebliT. zogierTi produqtis pH-is mniSvneloba 

mocemulia cxrilSi.                                                                                                                 

 zogierTi produqtis pH-is mniSvneloba 

 

sakvebi produqti 

 

pH-is maCvenebli 

forToxlis wveni 3.2-3.5 

ananasis wveni 3.6 

yurZnis wveni 3.2 

greifrutis wveni 3.1 

ludi 4.2-4.6 

mouxdeli rZe 6.6-6.8 

Sededebuli rZe 6.1-6.4 

iogurti 4.0-4.3 
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praqtikulad yvela sakvebi mJava susti eleqtrolitia da wyalxsnarebSi maTi disociaciis 

mudmiva ar aRemateba 3%. garda amisa sakvebi produqtebi xSirad Seicaven buferul nivTierebebs, 

romlebic ganapirobeben pH-is maCveneblis mudmivobas. zemod aRniSnulidan gamomdinare sakveb 

produqtebSi Semavali mJave bunebis nivTierebebis jamuri koncentracia ganisazRvreba 

potenciuri, saerTo an titruli mJavianobis maCvenebliT. sxvadasxva produqtebisaTvis es 

maCvenebeli gamoixateba sxvadasxva erTeulebSi. magaliTad wvenebSi saerTo mJavianobas 

sazRvraven g./l, rZeSi terneris gradusebSi da a.S.  

 
  sakvebi mJavebis gavlena produqtis xarisxze 

 
sasursaTo produqtebSi Semavali sakvebi mJavebi asruleben sxvadasxva funqciebs. gemosa da 

aromatis ganmsazRvreli nivTierebebis kompleqsSi sakvebi mJavebi  monawileoben sasursaTo 

produqtis organoleptikur Tvisebebis CamoyalibebaSi.   produqtis gemo, sunTan da garegan 

saxesTan  ufro metad   gansazRvravs momxmareblis arCevans, vidre misi kvebiTi da biologiuri 

Rirebuleba. xSirad, sasursaTo produqtis gemosa da aromatis cvlileba, misi xarisxis 

gauaresebis maCvenebelia. 

sasursaTo produqtebis SemadgenlobaSi Semavali mJavebis ZiriTadi gemovani SegrZneba _ 

mJave gemo wyalbad ionebis    (H+) koncentraciis proporciulia.  

organuli mJavebis SemTxvevaSi mJave gemos SegrZnebaze gavlenas axdens ara marto  H+  ioni 

aramed mJavuri naSTis anionic, romlis bunebaze damokidebulebiT SesaZlebelia warmoiqmnas 

kombinirebuli SegrZneba. magaliTad limonmJava xasiaTdeba mJave _ motkbo gemoTi, pikrinis mJava 

_ momJavo momwaro gemoTi. sagemovno SegrZnebebis cvlileba xdeba organuli mJavebis marilebis 

Tanaobisasac. amoniumis marilebi produqts aniWeben marilian gemos. 

amgvarad, produqtSi ramdenime sakvebi mJavisa da sxva klasis nivTierebebis Tana arseboba 

ganapirobebs   orginaluri gemos Camoyalibebas, romelic mxolod am konkretuli 

produqtisTvis aris damaxasiaTebeli. 

rZemJava produqtebis aromatwarmomqmnel kompleqsSi Sedian rZis, limonis, Zmris, 

propionisa da WianWvelis mJavebi. 

sasursaTo produqtebis xarisxi integraluri sididea, garda organoleptikuri 

maCveneblebisa   moicavs produqtis koloidur, qimiur da mikrobiologiur stabilurobas. 

produqtis xarisxis formireba xorcieldeba teqnologiuri procesis yvela etapze. amasTan 

mravali teqnologiuri maCvenebeli, romelic gansazRvravs maRalxarisxiani produqciis miRebas 

damokidebulia sistemis mJavianobaze. 

zogadad aris pH gavlenas axdens Semdeg teqnologiur procesebze: 

 produqtisaTvis damaxasiaTebeli gemosa da aromatis ganmapirobebeli  komponentebis 

warmoqmna; 

 sasursaTo produqtis polidispersuli sistemis mdgradoba; 

 sasursaTo sistemis Termo da biologiur mdgradoba; 

 fermentebis aqtiobas; 

 sasargeblo mikrofloris zrda da maTi gavlena produqtis momwifebaze. 

 

 

sakvebi mJavebi kvebaSi 
 

sakvebi mJavebis mniSvneloba organizmisaTvis ganisazRvreba misi kaloriulobiT   da 

monawileobiT nivTierebaTa cvlaSi. ZiriTadad isini ar qmnian organizmSi damatebiT mJavianobas 

da swrafad iJangebian nivTierebaTa cvlis dros. 

sakvebSi Semavali organuli mJavebis ZiriTadi funqcia dakavSirebulia maT 

monawileobasTan saWmlis monelebis procesSi. maT ZiriTad funqciebs warmoadgenen: 
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 nawlavebis perestaltikis aqtivacia; 

 kuWis wvenebis sekreciis stimulacia; 

 aris pH-is daweviT gansazRvruli mikrofloris formirebaze zemoqmedeba; 

 swor nawlavSi lpobis procesebis SeCereba. 

 

ZiriTadi sakvebi mJavebis energetikuli 

 Rirebulebis koeficientebis mniSvneloba 

 

sakvebi mJava energetikuli Rirebulebis 

koeficienti kkal/g 

limonmJava 

 

2.5 

vaSlismJava 

 

2.4 

rZismJava 

 

3.6 

 

zogierTi organuli mJavisaTvis aRmoCenilia zemoqmedebis sxva efeqtebic. magaliTad 

limonmJava xels uSlis organizmSi kancerogenuli nitrozoaminebis warmoqmnas, riTac amcirebs 

onkologiuri daavadebebis warmoqmnisa da ganviTarebis saSiSroebas. limonmJava da Sesabamisad 

misi marilebi xels uwyoben kalciumis SeTvisebas. benzoin mJava xasiaTdeba antiseptikuri 

TvisebebiT. 

amave dros cnobilia, rom mJaumJava da misi marilebi SesaZlebelia gaxdnen saxsrebsa da 

SardsadenSi qvebis warmoqmnis mizezi.  Rvinis mJava organizmis mier ar SeiTviseba. 
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8. wyali 
 

wyali sakvebi produqtebis umniSvnelovanesi Semadgeneli  nawilia. igi Sedis cxoveluri 

da mcenareuli warmoSobis produqtebSi, rogorc ujredSiga da ujredgare komponenti, rogorc 

sadispersio are da gamxsneli, igi ganapirobebs produqtis konsistenciasa da struqturas, 

gavlenas axdens produqtis garegan saxeze, gemosa da Senaxvisadmi mdgradobaze.  misi fizikuri 

urTierTqmedeba cilebTan, polisaqaridebTan, lipidebTan da marilebTan erTad mniSvnelovnad 

gansazRvravs sakvebis teqsturas. 

wyali ar warmoadgens sakveb nivTierebas, magram  sasicocxlod aucilebelia 

organizmisaTvis. wyali aregulirebs sxeulis temperaturas, gadaaqvs sakvebi nivTierebebi da 

saWmlis momnelebeli sistemis narCenebi, warmoadgens sareaqcio ares an reagents organizmSi 

mimdinare sxvadasxva qimiuri da bioqimiuri gardaqmnebis dros, gvevlineba biopolimerebis 

konformaciis stabilizatorad, aadvilebs makromolekulebis dinamiur gardaqmnebs, 

katalizuris CaTvliT.  

tenis Semcveloba (%) sakveb produqtebSi icvleba farTo sazRvrebSi. tenis Semcveloba 

did gavlenas axdens produqtebis Senaxvis unarianobaze,   produqtSi mimdinare  fizikur, 

bioqimiur da mikrobiologiuri procesebis intensiobaze. tenis Semcvelobis mixedviT 

produqtebi SeiZleba gavyoT or ZiriTad jgufad: 

 pirvel jgufSi Sedian produqtebi, romlebic xasiaTdebian tenis maRali 

SemcvelobiT _ xili, bostneuli, xorci, rZe, da sxva. garda wylis didi 

raodenobisa isini Seicaven cilebs, naxSirwylebs, mineralur nivTierebebsa da 

vitaminebs, romlebic  qmnian xelsayrel pirobebs mikroorganizmebis 

ganviTarebisaTvis. am produqtebSi aqtiurad mimdinareoben bioqimiuri da qimiuri 

procesebi; 

 meore jgufi aerTianebs tenis dabali Semcvelobis mqone produqtebs _ 

marcvleuls, fqvils, burRuleuls, Saqars, zeTebs da sxvebs. produqtTa am 

jgufisaTvis damaxasiaTebelia fizikuri, fizikur_qimiuri da qimiuri procesebi, 

isini gamoirCevian kargi Senaxvis unarianobiT; 

                                                                                 

tenis Semcveloba (%) sakveb produqtebSi 

 

produqti tenis 

Semcveloba 

 produqti tenis 

Semcveloba 

xorci 65-75  fqvili 12-14 

rZe 87  yavis marcvlebi 5 

xil_ bostneuli 70-95  mSrali rZe 4 

puri 35  ludi, wvenebi 87-90 

Tafli 20  yveli 37 

Karaqi, margarini 16-18  jemi 28 

 

 
wylisa da yinulis fizikuri da qimiuri  

Tvisebebi 
 

wylis molekuluri masa 18.02-is tolia, igi SeiZleba arsebobdes Txevad, myar da airad 

mdgomareobaSi. wyali xasiaTdeba duRilisa da lRobis maRali temperaturiT, riTac 

mniSvnelovnad gansxvavdeba periodul sistemaSi JangbadTan axlos mdgomi sxva elementebis 

hidridebisagan (CH4, NH3, HF, H2S, HCI)  wyali xasiaTdeba anomalurad maRali siTbotevadobiT. am 

Tvisebas gansakuTrebuli mniSvneloba aqvs bunebisaTvis Ramis saaTebSi  an zafxulidan 
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zamTarSi gardamaval periodSi wyali nela civdeba, xolo dRisiT an zamTridan zafxulSi 

gardamaval periodSi nela Tbeba. amrigad wyali aregulirebs temperaturas dedamiwaze. 

                    

  

 

 

                        zogierTi hidridis fizikuri Tvisebebi 

 

nivTiereba 

 

lRobis 

temperatura, 
0C 

duRilis 

temperatura, 
0C 

orTqlad qcevis 

siTbo 

1000C, kkal/mol 

CH4 _184 _161 2.20 

NH3 _78 _33 5.55 

H2O 0 +100 9.70 

HF _92 +19 7.22 

 

wyali xasiaTdeba   kidev erTi anomaluri 

TvisebiT. nebismieri nivTierebis simkvrive, Txevadi 

mdgomareobidan myar mdgomareobaSi gadasvlisas 

matulobs 2-3%-iT. wyali warmoadgens gamonakliss, misi 

simkvrive yinulad gardaqmnis dros klebulobs da es 

kleba 10%-s aRwevs. 

sxva anomaluri Tvisebebidan aRsaniSnavia 

zadapiruli daWimulobis, dieleqtrikuli 

SeRwevadobis mudmivas da siTbogamtarobis maRali 

mniSvnelobebi. 

wylis anomaluri Tvisebebi aixsneba wylis 

calkeul molekulebs Soris urTierTkavSiriT. 

Jangbadis 6 savalento eleqtroni ganawilebulia oTx sp3 hibridizirebul iorbitalze, 

romlebic sivrceSi warmoqmnian tetraedrs. ori hibridizirebuli orbitali warmoqmnis  

kovalentur  bmas wyalbadTan (O-H), romlebic Jangbadis maRali eleqtrouaryofiTobis gamo 

xasiaTdeba nawilobrivi (40%) ionizaciiT. amrigad wylis molekulas, tetraedris boloebze, 

gaaCnia ori dadebiTi da ori uaryofiTi muxti, ris gamoc wylis yoveli molekula, wyalbaduri 

bmis saSualebiT dakavSirebulia oTx sxva molekulasTan.  
wylis molekulaSi erTdroulad ori  aqceptorisa da ori  donoris arseboba 

ganapirobebs wyalbaduri bmebiT stabilizirebul sam ganzomilebiani badis warmoqmnas.  swored 

es bade, romlis daSlisTvisac aucilebelia damatebiTi energia, ganapirobebs wylis anomalur 

Tvisebebs. 

qimiuri TvalsazrisiT wyali maRali reaqciis unariani naerTia. sursaTis warmoebis 

teqnologiur procesebSi did mniSvneloba eniWeba cilebis, lipidebis, naxSirwylebis 

gardaqmnebs, romlebic wylis monawileobiT mimdinareoben. 

 
sakveb produqtebSi Semavali  
Tavisufali da bmuli wyali 

 

sasursaTo produqtis saerTo tenianoba  gviCvenebs wylis saerTo raodenobas, magram ar 

ar axasiaTebs mis rols qimiur, bioqimiur da mikrobiologiur procesebSi. sasursaTo 

produqtis Senaxvisadmi mdgradobas pirvel rigSi ganapirobebs Tavisufali da bmuli wylis 

Tanafardoba. 
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bmuli wyali es aris asocirebuli wyali, romelic mtkiced aris dakavSirebuli 

produqtis komponentebTan _ cilebTan, cximebTan da naxSirwylebTan qimiuri bmiT  an fizikuri  

ZalebiT, romlebic pirvel rigSi damokidebulia komponentis bunebaze, aris pH-ze, 

temperaturaze da produqtis saxeobaze.  

Tavisufali wyali  es aris tenis nawili, romelic ar aris dakavSirebuli polimerebTan 

da warmoadgens bioqimiuri, qimiuri da mikrobiologiuri reaqciebis ares. 

magaliTad xorblis 15-20%  tenianobis pirobebSi bmuli wyali Seadgens 10-15%. ufro 

maRali tenianobis pirobeSi warmoiqmneba Tavisufali wyali, romelic xels uwyobs bioqimiuri 

procesebis ganviTarebas. 

xilisa da bostneulis tenianoba 75_95%. ZiriTadad es Tavisufali wyalia, magram misi 5% 

myarad aris dakavSirebulia ujredis koloidebTan. amis gamo xili da bostneuli advilad 

SeiZleba gamovaSroT 1—12%-mde magram Semdgomi Sroba moiTxovs specialuri meTodebis 

gamoyenebas. 

cnebebi “wylis SeboWva”  da “hidratacia” axasiaTeben wylis unars daukavSirdes sxvadasxva 

xasiaTis hidrofilur nivTierebebs. “wylis SeboWvis” da “hidrataciis” Zala da mniSvneloba 

damokidebulia iseT faqtorebze, rogoric aris meore dakavSirebuli nivTierebis buneba, 

marilebis Sedgenloba, pH, temperatura. 

bmuli wyali xasiaTdeba Semdegi TvisebebiT: 

 gansazRvravs tenis wonasworul Semcvelobas produqtSi  mocemul temperaturasa 

da dabali fardobiTi tenianobis pirobebSi; 

 ar iyineba   _400C da ufro dabal temperaturaze; 

 ar warmoadgens damatebuli nivTierebebis gamxsnels; 

 magnituri rezonansis speqtrSi iZleva damaxasiaTebel xazs; 

 gadaadgildeba makromolekulebTan erTad sedimentaciisa da difuziis procesSi; 

 mkveTrad gansxvavdeba TvisebebiT wylis  danarCeni masisagan. 

 bmuli wylis  warmoqmnis mizezebi iseT rTul sistemebSi, rogoric sasursaTo 

produqtebia sxvadasxvaa. gansakuTrebiT mtkice bmas miekuTvneba organulad dakavSirebuli  

wyali. igi warmoadgens  wylis Zalian mcire nawils, magaliTad cilebsa da sxvadasxva 

hidratebis SemadgenlobaSi Semavali teni. 

 bmuli wylis meore saxes warmoadgens polimerebis (cilebi, cximebi, naxSirwylebi) 

hidrofilur  jgufebTan dakavSirebuli wylis mono Sre.   

mono Sris Semdeg mdebareobs e.w. multi Sre, romelic polimerTan dakavSirebulia 

molekuluri adsorbciis ZalebiT. marTalia am Sris wyali   naklebad mtkicedaa dakavSirebuli 

polimerTan, magram misi Tvisebebi mainc mkveTrad gansxvavdeba sufTa wylis Tvisebebisagan. 

amrigad sasursTo produqtSi arsebuli bmuli wyali Sedgeba organulad dakavSirebuli, mono- 

da multiSris wylisagan. 

garda amisa, zogierT produqtebSi wylis mcire nawilis dabali Zvradoba da orTqlis 

wneva gamowveulia maTi kapilarebSi arsebobiT, rac gansakuTrebiT mniSvnelovani xdeba, 

rodesac kapilarebis diametric 0,1 m-ze naklebia. sasursaTo produqtebis umetesobaSi 

kapilerebis diametric 10-dan 100 m-mde meryeobs, rac gamoricxavs maT mniSvnelovan gavlenas 

produqtSi Semavali wlis Tvisebebze. 

garda zemoT aRniSnulisa calke SesaZlebelia gamovyoT sasursaTo produqtebis 

makromolekuluri matricis mier dakavSirebuli wyali. magaliTad peqtinisa da saxameblis 

labebi, mcenareuli da cxoveluri qsovilebi, romlebsac SeuZliaT fizikurad Seakavon wylis 

garkveuli raodenoba. 

marTalia am wylis struqtura jer-jerobiT bolomde garkveuli ar aris, magram misi 

Tvisebebi mniSvnelovan gavlenas axdenen produqciis xarisxze. es wyali, bmuli wylis msgavsad 

ar gamoiyofa produqtidan meqanikuri zemoqmedebis Sedegad. meore mxriv teqnologiuri 

procesebis dros igi iqceva, rogorc  Tavisufali wyali. misi mocileba SesaZlebelia 
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gamoSrobiT an SesaZlebelia misi gayinva Tavisufali wylis analogiur pirobebSi. amrigad am 

wylis Tvisebebi, rogorc Tavisufalis, sakmaod SezRudulia, igi xasiaTdeba imave TvisebebiT, 

rogorc wyali ganzavebul marilTa xsnarebSi. 

 
 
 
 

wylis aqtioba 
 

cnobilia, rom arsebobs mWidro kavSiri sasursaTo produqtis tenianobasa da mis 

Senaxvisadmi mdgradobas Soris.  magram xSirad gvxvdeba erTnairi tenianobis mqone produqtebi, 

romlebic sxvadasxva SenaxvisunarianobiT xasiaTdebian. gamokvlevebma aCvenes, rom es pirvel 

rigSi damokidebulia produqtSi arsebuli bmuli da Tavisufali wylis  Tanafardobaze.  

am faqtoris gasaTvaliswineblad SemoRebul iqna “wylis aqtiobis” cneba, romelic bevrad 

ukeTesad axasiaTebs tenianobis gavlenas produqciis Senaxvisunarianobaze, vidre tenis 

Semcveloba. ar SeiZleba daviviwyoT   sxva faqtorebis (Jangbadis koncentracia, aris pH, 

temperatura da a.S.) gavlena sasursaTo produqtis Senaxvisunarianobaze, magram wylis aqtioba 

kargad eTanadeba mravali uaryofiTi procesis siCqares, igi SesaZlebelia gaizomos da 

gamoyenebul iqnas produqtSi wylis mdgomareobis Sefasebisas. 

wylis aqtioba aw warmoadgens produqtis zedapirze arsebuli wylis orTqlis wnevis 

fardobas, sufTa wylis zedapirze arsebul wnevasTan imave temperaturaze.                          

                                    PW           POB 

                                  aW = --------  =     -------- 
                                                                                  PO              100 
 
sadac    

          PW _ produqtis zedapirze arsebuli wylis orTqlis wneva; 

          PO  _  sufTa wylis zedapirze arsebuli wylis orTqlis wneva; 

POB _ wonasworuli fardobiTi tenianoba (%), romlis drosac produqti ar teniandeba 

da ar Sreba. 

es Tanafardoba Sedis wylisa da produqtis urTierTqmedebis energiis gansasazRvrel 

ZiriTad Termodinamikur gantolebaSi (rebinderis gantoleba). 

wylis aqtiobis mixedviT ansxvaveben: 

 produqtebs, rodesac  aW   icvleba 1.0 _ 0.9 farglebSi; 

 Sualeduri tenianobis produqtebs, rodesac aWicvleba  0.9_0.6 farglebSi; 

 dabali tenianobis produqtebs, rodesac  aW  icvleba 0.6 _ 0.0 farglebSi; 

cxrilSi moyvanilia wylis aqtiobis mniSvnelobebi sxvadasxva produqtebSi. 

                                 
wylis aqtioba  (aW) sasursaTo produqtebSi 

 
produqti tenianoba % aw     produqti tenianoba %  aW   

xili 90-95 0.97  fqvili 16-19 0.80 

kvercxi 70-80 0.97  Tafli 10-15 0.75 

xorci 60-70 0.97  karameli 7-8 0.65 

yveli 40 0.92-0.96  namcxvari 6-9 0.60 

jemi 30-35 0.82-0.94  Sokoladi 5-7 0.40 

puri 40-50 0.95  Saqari 0-0.15 0.10 
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garda qimiur reaqciebsa da mikroorganizmebis cxovelmyogelobaze gavlenisa, wylis 

aqtioba did gavlenas axdens produqtis teqsturaze. magaliTad mSral produqtebis   

damaxasiaTebeli Tvisebebi ucvlelad  narCundeba Tu wylis aqtioba icvleba 0.35_0.5-is 

farglebSi. 

zemoT aRniSnulidan gamomdinare, naTelia, rom sasursaTo produqtebis xarisxi mWidrodaa 

dakavSirebuli wylis aqtiobis mniSvnelobasTan. 

dabali tenianobis mqone produqtebSi SesaZlebelia warimarTos cximebis Jangva, 

arafermentatiuli gamuqeba, vitaminebis daSla, fermentebis moqmedebiT gamowveuli gafuWeba. am 

saxis produqtebSi mikroorganizmebis aqtioba daTrgunulia. Sualeduri tenianobis mqone 

produqtebSi SesaZlebelia warimarTos saxadasxva procesebi, maT Soris mikrobiologiuric. 

maRali tenianobis mqone produqtebSi ZiriTadia mikroorganizmebis cxovelmyofelobis Sedegad 

gamowveuli procesebi. 

sasursaTo produqtebSi mimdinare qimiuri reaqciebis umetesobisaTvis reaqciis 

maqsimaluri siCqare aRiniSneba Sualeduri tenianobis mqone produqtebSi, roca aW moTavsebulia 

0.7_ 0.9-is farglebSi.  qimiuri reaqciebis minimaluri siCqare aRiniSneba, roca  aW  = 0.2_0.4., 

rac wylis monomolekulur Sres Seesabameba. gamonaklisia lipidebis Jangvis procesi, romlis 

siCqare ZiriTadad ar aris damokidebuli produqtis tenianobaze. 

fermentatuli reaqciebis warmarTvisaTvis aucilebelia produqtSi Tavisufali wylis 

arseboba, romelic substaratis gamxsnelad gvevlineba. garda amisa zog fermentatul 

reaqciebSi wyali TviTon gvevlineba substratad. 

sasursaTo produqtebis Senaxvisas wylis aqtioba mniSvnelovnad ganapirobebs 

mikroorganizmebis cxovelmyofelobas. baqteriebis umetesobisaTvis cxovelmyofelobisaTvis 

aucilebelia, rom aw ar unda iyos 0.9-ze naklebi. 

Sualeduri tenianobis produqtebis (sakonditro nawarmi, jemebi, Ciri, xorci) gafuWebas 

ZiriTadad safuvrebi da obis sokoebi iwveven. 

mikrobiologiuri gafuWebis Tavidan asacileblad  aucilebelia wylis aqtiobis 

Semcireba, risTvisac mimarTaven iseT teqnologiur procesebs, rogoricaa Sroba, Rnoba, 

sxvadasxva nivTierebebis ( Saqari, marili da sxva) damateba an gayinva. 

gayinva konservirebis erT-erT umniSvnelovanes meTods warmoadgens. marTalia am dros 

mkveTrad klebulobs wylis aqtioba, yinulis warmoqmnis gamo, magram aRiniSneba ori 

mniSvnelovani efeqti: 

1. xdeba   produqtis Tavisufal wyalSi gaxsnili nivTierebebis koncentrireba Txevad 

fazaSi, romelic arsebobs gayinul produqtebSi nebismier temperaturaze; 

2. yinulad gardaqmnili wylis moculoba matulobs daaxloebiT 9%-iT. 

gayinul produqtSi nivTierebebis koncentrirebis gamo icvleba gauyinavi fazis Tvisebebi 

_ aris pH, titruli mJavianoba, ionuri Zala, siblante, gayinvis temperatura, zedapiruli  

daWimuloba, Jangva_aRdgeniTi potenciali. mniSvnelovan cvlilebas ganicdis wylis struqtura 

da urTierTqmedeba “wyali _ gaxsnili nivTiereba”. 

es faqtorebi produqtis gayinvisas iwveven or urTierTsapirispiro zemoqmedebas mimdinare 

reaqciebis siCqareze: dabali temperatura anelebs procesebis mimdinareobas, xolo 

komponentebis koncentrireba gauyinav fazaSi aCqarebs maT.  

sasursaTo produqtebis Senaxvisas aucileblad unda iqnas mxedvelobaSi miRebuli 

gayinvisas produqtSi mimdinare sxvadasxva reaqciebis siCqaris gazrdis efeqti, romelmac 

SesaZlebelia uaryofiTad imoqmedos mis xarisxze. cxrilSi mocemulia produqtis gayinvisas 

zogierTi reaqciis siCqaris gazrdis magaliTebi.                                                                                                                             

produqtis gayinvisas zogierTi reaqciis siCqaris  

gazrdis magaliTebi 

 

  temperatura, romelzec 
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reaqciis tipi produqti Se-niSneba reaqciis 

siCqaris gazrda C0 

glikogenis daSla an 

rZemJavis akumulireba 

Tevzi, saqonlisa da 

frinvelis xorci  

_2.5-dan _ 6-mde 

maRalenergiuli 

fosfatebis degradacia 

Tevzi, saqonlisa da 

frinvelis xorci, 

zeTebi 

_2-dan _ 8-mde 

fosfolipidebis 

hidrolizi 

Tevzi _4 

askorbinis mJavis Jangva marwyvi _6 
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9. fermentebi 
 
 
fermentebs anu enzimebs uwodeben cilovani bunebis rTul biologiur katalizatorebs, 

romlebic cvlian reaqciis siCqares. praqtikulad yvela bioqimiuri gardaqmna cocxal  

materiaSi xorcieldeba fermentebis saSualebiT  ris gamoc mimdinareobs swrafad (108 – 1020-

jer) da advilad. fermentebi, bunebisa da daniSnulebis  mixedviT,   SeiZleba imyofebodnen 

ujredSi an mis gareT.  

   garda imisa, rom fermentebi gadamwyvet rols TamaSoben cocxal organizmebSi, isini 

did rols  asruleben soflis meurneobaSi, sasursaTo saqonlis warmoebasa da mrewvelobis 

sxvadasxva dargebSi. 

amJamad sxvadasxva biologiuri obieqtebidan gamoyofilia 4000-mde fermenti. varaudoben, 

rom yoveli cocxali ujredi Seicavs 1000-mde gansxvavebul ferments, romelTa mier 

katalizirebuli  reaqciebi mimdinareoben   damoukideblad, magram dakavSirebulebi arian 

erTmaneTTan saSualedo produqtebis warmoqmnis rTuli TanmimdevrobiT.  

aRsaniSnavia, rom sasursaTo produqtebis umravlesobis damzadebisa da Senaxvisas 

mimdinare procesebis safuZvels fermentatuli gardaqmnebi warmoadgenen. puris, yvelis, ludis, 

Rvinis, eTilis spirits, Cais, Tambaqosa da sxva produqtebis warmoeba dafuZnebulia fermentebis 

moqmedebaze. fermentebi monawileoben xilisa da bostneulis damwifebis, Rvinisa da sxva 

alkoholuri sasmelebis daZvelebis,  xorcisa da Tevzis gafuWebis, marcvleulis, fqvilis, 

burRulisa da sxva produqtebis Senaxvis procesebSi. 

 fermentebis moqmedebis meqanizmis Seswavla saSualebas gvaZlevs    vmarTod TiTqmis 

yvela sasursaTo produqtis warmoeba, davadginoT am produqtebis  Senaxvis opotimaluri 

pirobebi da vadebi. 

kvebis mrewvelobaSi gamoyenebuli fermentuli procesebi sakmaod mravalferovania. isini 

damokidebulia nedleulis saxeze, teqnologiur procesebze da miRebul produqtze. 

 
  fermentebis qimiuri buneba 

 

fermentebi didi molekuluri masiT xasiaTdebian, maTi molekuluri masa 105_107 daltonis 

farglebSi meryeobs.  Semadgenlobis mixedviT isini iyofian martiv da rTul fermentebad 

martivi fermentebi Sedgebian mxolod cilovani komponentebisagan, xolo rTuli ki _ 

cilisa da masTan dakavSirebuli aracilovani bunebis komponentisagan (prosteturi jgufi).  

fermentis cilovan nawils apofermenti ewodeba, igi erTi an ramdenime polipeptidis 

jaWvisagan  Sedgeba. aracilovan nawils _ kofermenti ewodeba. igi xasiaTdeba dabali 

molekuluri woniT, Seadgens fermentis masis mxolod 1%-s da warmoadgens fermentis aqtiur 

nawils. kofermentis roli SeiZleba Seasrulos vitaminebma an maTma warmoebulebma, 

nukleotidebma an liTonTa ionebma. erTi da igive kofermenti SeiZleba Sediodes sxvadasxva 

fermentis SemadgenlobaSi. 

 

  fermentebis ZiriTadi Tvisebebi 
 

fermentebisaTvis damaxasiaTebelia ramdenime saerTo Tviseba: maRali katalizuri aqtioba, 

specifiuroba da aqtiobis sididis damokidebuleba garemo pirobebze  (temperaturaze,  pH, 

wnevaze), specifiur nivTierebebze (aqtivatorebze da inhibitorebze). 

fermentebis katalizuri aqtioba mravaljer aRemateba araorganuli katalizatorebisas. 

magaliTad cilis hidrolizs aminomJavebamde, araorganuli katalizatoris Tanaobisas 1000C-is 
pirobebSi sWirdeba ramdenime aTeuli saaTi. igive reaqcia ki specifikuri fermentebis 

moqmedebiT mimdinareobs 30_400C-ze da mTavrdeba saaTze nakleb droSi. saxameblis mJavur 
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hidrolizs, maRali temperatura da ramdenime saaTi sWirdeba, maSin rodesac oTaxis 

temperaturaze mimdinare  fermentatuli procesi ramdenime wuTSi mTavrdeba. cnobilia, rom 

rkinis ionebi akatalizireben wyalbadis zeJangis daSlis reaqcias magram ferment katalazis 

SemadgenlobaSi Semavali rkinis atomebis aqtioba    109-jer ufro maRalia. Sesabamisad, 

wyalbadis zeJangis katalizuri daSlisas, fermentSi Semavali 1 mg. rkinas    SeuZlia Secvalos 

10 t. araorganuli rkina. 

 aRsaniSnavia, rom fermentebis Zalian mcire dozebiT SesaZlebelia didi  raodenobiT 

substratis gardaqmna. magaliTad erTi wili saqaraziT SesaZlebelia 200 000 wili Saqris 

hidrolizi. fermentebi inarCuneben TavianT aqtiobas didi ganzavebis drosac. hidrolaza 

moqmedebs 1 : 500 000 000 ganzavebis pirobebSic.   nerwyvis amilazis aqtioba vlindeba  1 : 1000000 

ganzavebis drosac, xolo peroqsidaza aqtiuria 1 : 5000000 ganzavebis drosac. 

 
  temperaturis gavlena fermentis aqtiobaze 

 
fermentebis Termolabiruloba gamoixateba maTi aramdgradobiT maRali temperaturis 

pirobebSi. rogorc cxoveluri aseve mcenareuli warmoSobis TiTqmis yvela fermenti 

inaqtivirdeba 70-1000C-ze, cilovani nawilis denaturaciis gamo. ZiriTadad, fermentebis aqtiobis 

temperaturuli optimumi 30-450C-is farglebSia. 500C-ze zeviT aRiniSneba aqtiobis 

TandaTanobiTi Semcireba, xolo 700C-ze zeviT iwyeba inaqtivacia.  

 

 

 

nax. temperaturis gavlena fermentis aqtiobze 

 

 

 

 

 

 

aRsaniSnavia, rom arsebobs fermentebis mcire jgufi, 

romelTa temperaturuli optimumi moTavsebulia am farglebs zeviT.  00C_ mde temperaturis 

dawevac mkveTrad amcirebs fermentebis aqtiobas. es faqti gamoiyeneba   malfuWadi produqtebis 

(xorci, Tevzi da sxva) Senaxvis dros. am tipis produqtebs  inaxaven gacivebul an gayinul 

mdgomareobaSi.   galRobis Semdeg,  fermentebis aqtioba aRdgeba,   zog SemTxvevebSi igi 

Tavdapirvelze ufro maRalia. swored fermentebis aqtivizaciiT aris gamowveuli ganayini 

produqtebis dabali Senaxvisunarianoba. 

fermentebis Termostabilurobas  ganapirobebs ori kriteriumi: temperaturis mniSvneloba 

da misi moqmedebis xangrZlivoba. garda amisa, sxvadasxva fermentebis Termostabilobaze 

gavlenas axdenen iseTi faqtorebi, rogoricaa aris pH, marilebis Tanaoba da substratis 

damcveli moqmedeba. 

   praqtikuli TvalsazrisiT, fermentebis Termolabirulobas, kvebis mrewvelobaSi   

Zalian didi mniSvneloba aqvs. mag. Cais an Tambaqos warmoebisas, fermentaciis sasurveli donis 

miRwevis Semdeg, maRali temperaturis moqmedebiT axdenen fermentebis inaqtivacias.   

        

  pH gavlena fermentebis aqtiobaze 
                   

   yvela ferments  gaaCnia misTvis     damaxasiaTebeli pH-is viwro ubani, romelSic igi 

amJRavnebs aqtiobis maqsimums.    pH-is optimaluri mniSvneloba sxvadasxva fermentebisaTvis 

sxvadasxvaa. magaliTad maltozisTvis igi 6.7-7.2-is farglebSia, xolo pepsinisaTvis ki 1.5_2.0-is.  
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pH-is optimaluri mniSvnelobidan mcire gadaxrasac 

ki fermentis aqtiobis Semcirebisaken mivyavarT. 
aRsaniSnavia, rom pirdapiri da Sebrunebuli 

reaqciebis pH-is mniSvneloba xSirad savsebiT 

gansxvavebulia. erTi da igive fermentis sxvadasxva 

substratze moqmedebisas optimaluri mniSvneloba   
SesaZlebelia gansxvavdebodes.  

 

nax. pH-is gavlena fermentebis aqtiobaze 

 

garda pH-is  optimumisa, mniSvnelovania “stabiluri pH”-is   cnebac. es aris pH –is is 
diapazoni, romelSic fermenti an fermentuli preparati inarCunebs aqtiobas drois garkveuli 

periodis ganmavlobaSi. stabilurobis pH damokidebulia sxvadasxva faqtorze, romelTa Soris 

garda zemoT aRniSnulisa, aRsaniSnavia fermentuli preparatis forma, misi gawmendis xarisxi 

da sxva. 

     produqtSi tenis Semcvelobis gazrda xels uwyobs fermentebis moqmedebis gaaqtiurebas. amis 

magaliTia, teniani marcvleulis sunTqvis maRali intensioba, mSralTan SedarebiT. 

 

  fermentTa specifiuroba 
    

araorganuli katalizatorebisagan gansxvavebiT fermentebi xasiaTdebian moqmedebis   didi 

specifiurobiT.   

fermentebis specifiuroba warmoadgens cocxal organizmebSi mimdinare gardaqmnebis 

erT_erT Taviseburebas. arCeven fermentTa specifiurobis Semdeg ZiriTad tipebs: 

 absoluturi specifiuroba. am SemTxvevaSi fermenti aaqtiurebs mxolod erTi 

substratis gardaqmnas, e.i. arsebobs urTierTcalsaxa damokidebuleba 

fermenti_substrati; 

 jgufuri specifiuroba. fermenti moqmedebs substratTa mTel jgufze, romlebic 

Seicaven atomTa erTnair dajgufebebs. magaliTad alkoholdehidrogenaza 

aaqtiurebs  yvela im nivTierebebis daJangvas, romlebic Seicaven pirvelad spirtul 

dajgufebas R-CH2-OH; 

 specifiuroba bmebis garkveuli tipis mimarT. am saxis specifiurobis mqone 

fermentebi aaqtiureben reaqciis garkveul tips. am jgufis fermentebis 

warmomadgenelia lipaza, romelic aaqtiurebs nebismier rTul eTerovani 

dajgufebis hidrolizs; 

 stereoqimiuri specifiuroba. am tipis specifiurobis dros fermenti aaqtivebs 

mxolod erTi stereoqimiuri formis gardaqmnas. magaliTad proteolizuri 

fermentebi moqmedeben mxolod L_ aminomJavebisagan warmoqmnil  cilovan 

nivTierebebze. 

enzimologiis mier dagrovili udidesi eqsperimentuli masala mowmobs, rom fermentebis 

moqmedebis specifiuroba ganisazRvreba fermentisa da substratis agebulebis 

komplementarulobiT, anu fermentisa da substratis molekulebis struqturuli ( geometriuli 

) da eleqtronuli ( qimiuri ) urTierTSeTavsebiT. fermentsa da substrats Soris kontaqti 

xorcieldeba e.w. aqtiuri centris meSveobiT, romlis roli, rogorc ukve avRniSneT, SeiZleba 

Seasrulos vitaminebma an maTma warmoebulebma, nukleotidebma an liTonTa ionebma. 
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 aqtivatorebisa da inhibitorebis gavlena 

 
aqtivatorebi ewodebaT nivTierebebs, romlebic zrdian fermentis aqtiobas. zogierTi 

fermentis aqtivatorad  metalTa ionebi gvevlinebian, romlebic monawileobas Rebuloben 

fermentis aqtiuri centris  CamoyalibabaSi. 

inhibitorebi, ewodebaT nivTierebebs, romlebic amcireben fermentTa aqtiobas. zog 

SemTxvevaSi adgili aqvs fermentis aqtiobis srul dakargvas, rasac fermentis inaqtivacia 

ewodeba. inhibitorebis moqmedebis meqanizmi mravalgvaria, magram yvelaze xSirad adgili aqvs 

inhihibitorsa da ferments Soris ara aqtiuri kompleqsis warmoqmnas. 

aqtivatorebis,   inhibitorebisa da fermentebis urTierTqmedebis meqanizmis Seswavla 

saSualebas gvaZlevs ukeT gavigoT fermentebis specifiurobis, aqtiuri centris agebulebisa da 

katalizuri aqtiobis meqanizmi. 

 

 

  fermentatuli reaqciis meqanizmi 
 

qimiuri kinetikis debulebebidan gamomdinare, nebismieri reaqciis siCqare mniSvnelovnad 

aris damokidebuli moreagire nivTierebebis qimiur bunebaze.  rac Tavis mxriv  gansazRvravs im 

minimalur energias, romelic unda hqondes sistemas raTa warimarTos mocemuli reaqciia. am 

energias aqtivaciis energia ewodeba. rac ufro mcirea aqtivaciis energia, miT ufro swrafad 

mimdinareobs  procesi. 

#1 suraTze mocemulia reaqciis siCqaris damokidebuleba aqtivaciis energiis  sidideze. 

rogorc gamokvlevebis Sedegad dadginda, fermentis mier reaqciis siCqaris gazrda  

dafuZnebulia sistemis aqtivaciis energiis Semcirebaze. rac miiRweva fermentisa da substratis 

kompleqsis warmoqmniT, romelic advilad disocirdeba Tavisufali fermentisa da saboloo 

produqtis warmoqmniT: 

 

E + S    ES 
       ES    E + P 

 
sadac  E – fermentia;    
        S _ substrati;   
        ES  _ ferment-substratis kompleqsi;    

        P _ saboloo produqti.  

rogorc zemod iyo aRniSnuli substratis koncentracia mravaljer aRemateba fermentis 

koncentracias, amitom igi mniSvnelovan gavlenas axdens fermentatuli reaqciis siCqareze.  

xsnarSi fermentis arsebobaze da mis aqtiobaze msjeloben misi moqmedebis mixedviT. 

magaliTad amilazis arsebobaze SeiZleba vimsjeloT saxameblis daSaqrebis mixedviT.  

nebismieri fermentuli preparati xasiaTdeba   aqtiobis mixedviT. fermentis standartul 

erTeulad miRebulia  misi is raodenoba, romelic uzrunvelyofs mocemul pirobebSi, mocemuli 

substratis erTi mikromolis gardaqmnas erT wuTSi. fermentis standartuli erTeuli 

aRiniSneba E an U asoebiT. 

fermentis xvedriTi aqtioba   es aris fermentuli preparatSi arsebuli 1 mg. cilis 

aqtioba, gamoxatuli standartul (E an U ) erTeulebSi. fermentul preparatSi cilis 

gansazRvra SesaZlebelia cilis gansazRvris nebismieri meTodiT. 

 

 

 



115

 

 
fermentebis klasifikacia da nomeklatura 

 

amJamad cnobilia 3 000 _mde fermenti, maT klasifikaciasa da nomeklaturas 

safuZvlad udevs qimiuri reaqcia, romlis katalizirebasac axdens fermenti. fermentebis 

Tanamedrove klasifikacia SemuSavebulia saerTaSoriso bioqimiuri komisiis mier. 

klasifikacias safuZvlad udevs sami debuleba: 

fermentebi iyofa eqvs klasad katalizirebuli reaqciebis mixedviT; 

yoveli fermenti Rebulobs dasaxelebas, romelic Seicavs substratis 

saxelwodebasac da daboloebas “aza”, garda amisa komisiam SeinarCuna da daakanona  

trivialuri dasaxelebebic. amrigad warmoiqmna fermentebis dasaxelebis ormagi sistema; 

yovel ferments mikuTvnebuli aqvs oTxniSna kodi, sadac pirveli cifri aRniSnavs 

fermentis klass, meore qveklass, mesame qveqve klass, xolo meoTxe fermentis rigobriv 

nomers qveqve klasSi. 

magaliTad: alkoholdehidrogenaza (1.1.1.1). pirveli cifri 1_ oqsireduqtazebis klasi, 

meore 1 dehidrogenazebis qveklasi, mesame 1 _ dehidrogenazebi qveqve klasi, xolo meoTxe 1 

konkretul ferments alkoholdehidrogenaza. 

-amilaza (3.2.1.1) pirveli cifri 3 hidrolazebis klass, meore 2 karbohidrazebis 

qveklaa, mesame 1 poliazebis qveqve klass, xolo meoTxe 1 konkretulad -amilazas. 

Tanamedrove klasifikaciiT fermentebi iyofa eqvs ZiriTad klasad: 

oqsireduqtazebi anu Jangva_aRdgeniTi fermentebi. maTi moqmedeba SeiZleba sqematurad 

Semdegnairad gamovxatod: 

                   

ABH2    AB + 2H 
 
 es fermentebi monawileobas Rebuloben biologiuri Jangvisa da aRdgenis reaqciebSi, 

akatalizireben sxvadasxva qimiuri nivTierebebis Jangvasa da aRdgenas.  Sesabamisad 

dakavSirebulebi arian sunTqvisa da duRilis procesebTan. am klasSi gaerTianebulia 180_200 

fermenti. misi ZiriTadi warmomadgenlebia: dehidrogenazebi, oqsireduqtazebi, katalaza, 

peroqsidaza, lipoqsigenaza da sxva. 

dehidrogenazebi akatalizireben wyalbadis mowyvetasa da gadatanas erTi nivTierebidan 

meoreze, rac sqematurad Semdegnairad SeiZleba gamovsaxoT 

 

AHAH + B  BH + A 
 
Amrigad, adgili aqvs A nivTierebis Jangvas  da  B  aRdgenas. ansxvaveben aerobul da 

anaerobul dehidrogenazebs. 

dehidrogenazebis erT_erTi mniSvnelovani warmomadgenlebia oqsidazebi, romlebic 

akatalizireben substratis wyalbadis mowyvetas da mis mierTebas haeris JangbadTan, ris 

Sedegadac warmoiqmneba wyali an wyalbadis zeJangi.  

am jgufis umniSvnelovanesi warmomadgenelia polifenoloqsidaza, romelic Jangavs 

polifenolebsa da mTrimlav nivTierebebs haeris JangbadiT. polifenoloqsidazis moqmedebiT 

aixsneba vaSlis, komSis, kartofilis gadanaWeris gamuqeba, xilisa da bostneulis feris 

cvlileba Srobis dros. 

 alkoholdehidrogenaza akatalizirebs ZmarmJava aldehidebis aRdgenas eTilis spirtSi da 

amiT did rols asrulebs spirtuli duRilis procesSi;    

lipoqsigenaza akatalizirebs ujeri cximovani mJavebisa da maTi rTuli eTerebis daJangvas 

haeris JangbadiT, misi moqmedebis Sedegia Senaxvisas fqvilisa da burRulis gamwareba, 

mcenareuli warmoSobis produqtebis Srobisa da Senaxvis dros  karotinoidebis daSla. 
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monooqsigenaza Jangavs aminomJava Tirozins muqi feris melaninebis warmoqmniT. am 

procesiT aixsneba Wvavis puris muqi feri, makaronis nawarmis gamuqeba Srobis dros. 

transferazebi am jgufis fermentebi akatalizireben sxvadasxva jgufis gadatanas erTi 

molekulidan meoreze, monawileobas Rebuloben ujredSi mimdinare rTul bioqimiur procesebSi 

 

AB + C  A + BC 
 

   transferazebis moqmedebis Sedegad warmoiqmneba axali nivTierebebi. am jgufis 

fermentebis saxelwodeba warmoiqmneba im atomTa dajgufebebidan romelTa gadatanasac isini 

akatalizireben, magaliTad fosfo-, glukozo- ,  meTil-  transferazebi. 

hidrolazebi. am jgufis fermentebi gansakuTrebiT did rols TamaSoben kvebis 

mrewvelobis teqnologiur procesebSi. sqematurad maTi moqmedeba Semdegnairad gamoisaxeba: 

 

AB + H2O  AH + BOH 
 

   hidrolazebi akatalizireben rTuli nivTierebebis daSlas wylis mierTebis Sedegad. 

hidrolazebs miekuTvneba: 

 proteolituri fermentebi, romlebic akatalizireben cilebisa da peptidebis hidrolizs.  

maTi roli gansakuTrebiT aRsaniSnavia puris cxobisa da xorcis gadamuSavebisas. proteazebis 

moqmedeba  xasiaTdeba absoluturi specifiurebiT. isini iyofian or ZiriTad jgufad: 

 _ egzopeptidazebad, romlebic axdenen N   da   C  boloebTan dakavSirebuli aminomJavebis 

mowyvetas; 

_ endopeptidazebad, romlebic arRveven peptidur bmas cilis molekulis SigniT. 

endopeptidazebis nawili bmis gawyvetas axdens mxolod garkveuli aminomJavebs Soris, 

magaliTad tripsini axdens bmis gawyvetas lizinsa da arginins Soris, pepsini _ valinsa da 

leicins Soris, qemotrifsini ki triftofansa  da Tirozins Soris. amgvarad cilis molekulis 

sruli hidrolizisaTvis aucilebelia fermentTa mTeli kompleqsi. 

karbohidrazebi akatalizireben polisaqaridebis hidrolizs. fermentTa es jgufi 

gansakuTrebiT did rols asrulebs kvebis mrewvelobaSi. maT gareSe SeuZlebelia iseTi 

teqnologiuri procesebis warmoeba, rogoricaa puris cxoba, spirtisa da ludis warmoeba, 

Saqriseburi nivTierebebis miReba, wvenebis  warmoeba. karbohidrazebs Soris aRsaniSnavia: 

_ maltaza, akatalizirebs maltozis hidrolizs; 

_ invertaza (saqaraza), Slis saqarozas fruqtozisa da glukozis warmoqmniT; 

_ amilazebi, fermentTa am jgufis moqmedebiT xdeba saxameblisa da glikogenis hidrolizi 

sxvadasxva molekuluri wonis mqone deqstrinebis, maltozisa da glukozis warmoqmniT; 

_ celulazebi axdenen celulozis hidrolizs; 

_ hemicelulazebis gavleniT xdeba hemicelulazis hidrolizi; 

_ peqtinazebi axorcieleben peqtinuri nivTierebebis hidrolizs. 

_ esterazebi akatalizireben rTuli eTerebis hidrolizs. am jgufis fermentebis 

umniSvnelovanesi warmomadgenelia lipaza, misi moqmedebiT, xdeba cximebis hidrolizi 

glicerinisa da cximovani mJavis warmoqmniT. am fermentebis moqmedebas gansakuTrebuli 

mniSvneloba eniWeba  marcvleulisa da misi gadamuSavebis produqtebis, agreTve mcenareuli da 

cxoveluri cximebis Senaxvisa da gadamuSavebis dros. 

liazebi. fermentTa am jgufis meSveobiT katalizirdeba C-C, C-O  da  C-N  bmebis daSla. 

MmaTi moqmedeba zogadad Semdegnairad gamoisaxeba: 

 

ACO2   A + CO2 
   am klasis fermentebi akatalizireben mcenareuli da cxoveluri warmoSobis qsovilebSi 

mimdinare arahidrolizuri daSlis procesebs, riTac mniSvnelovan rols asruleben organuli 
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naerTebis gardaqmnaSi. fermentTa am jgufs miekuTvnebaT dekarboqsilazebi, romlebic organuli 

mJavebidan anTavisufleben naxSirorJangs. 

izomerazebi akatalizireben Sigamolekulur struqturul gadaadgilebebs 

                    

ABC    ACB 
 
es fermentebi gamoiyeneba glukoza _ fruqtozis vaJinebis misaRebad. 

ligazebi anu sinTetazebi akatalizireben  C-C, C-O, C-S, C-N  bmebis warmoqmnas, rac 

zogadad SeiZleba Semdegnairad gamovsaxoT 

 
A + B   AB 

 
am jgufis fermentebi monawileobas Rebuloben aminomJavebis warmoqmnisa da cilis jaWvis 

gagrZelebis reaqciebSi. 
 

  kvebis mrewvelobaSi gamoyenebuli 
fermentuli preparatebi 

 
 amJamad sawarmoo pirobebSi Rebuloben mTel rig fermentul preparatebs, romlebic 

axali produqtebis miRebis teqnologiebis srulyofis saSualebas iZlevian da maTi gamoyeneba 

dakavSirebulia did ekonomikur efeqtebTan.  

gamokvlevebis Sedegad dadginda, rom  bunebriv mdgomareobaSi myof fermentebTan 

SedarebiT, gawmendil fermentebs ecvlebaT mTeli rigi Tvisebebi.  rogorc wesi mcirdeba 

fermentis stabiluroba maRali temperaturis mimarT, viwrovdeba optimaluri pH  diapazoni, 
icvleba kinetikuri Tvisebebi da zog SemTxvevebSi substratis specifikurobac ki. 

fermentuli preparatebi garda aqtiuri fermentisa Seicaven mTel rig nivTierebebs, maT 

Soris cilebs da sxva Tanmxleb fermentebs  anu warmoadgenen kompleqsur preparatebs. 

fementuli preparatis saxelwodeba warmoiqmneba ZiriTadi fermentisa   da   

mikroorganizm-producentis saxelwodebebidan sufuqs “in”-is damatebiT. magaliTad preparat 

amilorizinis ZiriTadi fermentia amilaza, producenti _ Aspergillus oryzae. garda amisa, 

preparatis saxelwodeba aucileblad  asaxavs mikroorganizmis kultivirebis meTods (Г _ 

Rrmuli ,   П_zedapiruli ) da gasufTavebis xarisxs _ X ( 2X, 3X, 10X, 15X, 20X ). 

kvebis mrewvelobis sxvadasxva dargebSi fermentuli preparatebis gamoyeneba saSualebas 

iZleva movaxdinoT teqnologiuri procesebis intensifikacia, gavaumjobesoT produqciis 

xarisxi da davzogoT nedleuli. 

fermentuli preparatebi unda akmayofilebdnen konkretuli teqnologiuri procesebis mier 

wayenebul moTxovnebs ara marto katalizirebuli reaqciis tipis mixedviT, aramed misi 

moqmedebis pirobebis ( pH, temperatura, stabiluroba, inhibitorebisa da aqtivizatorebis 

arseboba) mixedviTac, radgan sworad es faqtorebi ganapirobeben preparatis moqmedebis 

efeqturobas da iZlevian teqnologiuri procesebis marTvis saSualebas. 

daniSnulebis mixedviT, fermentuli preparatebi unda akmayofilebdnen garkveul 

moTxovnebs Semadgenlobis, optimaluri pirobebis, gamoyenebuli Semavseblebis, fasis da sxva 

parametrebis mimarT. 

gansakuTrebuli mniSvneloba aqvs fermentuli preparatebis uvneblobas, amitom warmoebaSi 

gamoyenebamde isini gadian saguldagulo qimiur, mikrobiologiur da toqsikologiur 

Semowmebas. am mxriv gansakuTrebuli adgili ukaviaT genmodificirebuli mikroorganizmebidan 

miRebul fermentul preparatebs. 

amJamad msoflioSi iwarmoeba   fermentuli preparatebis sakmaod didi raodenoba, 

romlebic warmatebiT gamoiyenebian kvebis mrawvelobis sxvadasxva dargebSi.  
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  fqvilisa da purfunTuSeulis warmoeba 
 

puris xarisxi ganisazRvreba fqvilis qimiuri SemadgenlobiT da misi fermentuli 

kompleqsis aqtiurobiT,  aseve mniSvnelovan gavlenas axdenen comis afuebisa da cxobis 

pirobebi. maRali xarisxis puris misaRebad aucilebelia comis momzadebis procesSi erTmaneTs 

eTanadebodes mikrobiologiuri procesebisa da bioqimiuri gardaqmnebis  siCqare. fqvilis 

maRalmolekuluri komponentebis _ cilebisa da naxSirwylebis hidrolizi, mniSvnelovnad 

ganapiroben am gardaqmnebis intensifikacias da saboloo jamSi dadebiTad moqmedebs puris 

xarisxze. 

ukanasknel wlebSi, comis momzadebisa da cxobis dros mimdinare biokatalizuri 

reaqciebis regulirebisTvis sul ufro farTod gamoiyeneba fermentuli preparatebi. amJamad, 

puris warmoebaSi farTod gamoiyeneba kompleqsuri fermentuli preparati amilorizini П10X, 
romelic xasiaTdeba amilolituri da proteolituri aqtiobiTa da maRali daSaqrebis unariT. 

 

  saxameblisa da saxameblis produqtebis warmoeba 
 

saxameblisa da badagis Tanamedrove warmoeba, tradiciul nedleulis _ kartofilisa da 

simindis gamoyenebiT awarmoebs aTamde dasaxelebis sxvadasxva produqts, romlebic gamoiyeneba  

ara marto kvebis mrewvelobaSi (sakonditro, pursacxobi, rZis, sakonservo, koncentratebis da 

sxva) aramed   sxva  dargebSic, magaliTad medicinis, safeiqro, poligrafiulsa da sxva. 

saxamebel-badagis warmoebis ZiriTadi produqtebia: 

 mSrali saxamebeli; 

 modificirebuli saxameblebi: daxleCili saxameblebi (daJanguli da gajijvebadi); 

Canacvlebuli saxameblebi ( acilirebuli, fosfatirebuli, Tanapolimerebi); 

 deqstrinebi; 

 sxvadasxva saxis badagi : karamelis ( 38-44% РВ), karamelis dabal daSaqrebuli (30-

34% РВ), glukozis maRal daSaqrebuli (44-60% РВ ), maltozis   (ara nakleb 60% 

РВ); 
 glukoza ( teqnikuri, sakvebi, kristaluri); 

 glukozo-fruqtozis vaJini; 

saxameblis hidrolizis produqtebis warmoebis pirvel teqnologiur operacias saxameblis 

hidrolizi warmoadgens, igi SesaZlebelia Catardes mJavuri, mJavur_fermentatuli  an 

fermentatuli meTodiT. samive SemTxvevaSi hidrolizis procesi  iTvaliswinebs saxameblis 

dabubkoebas, saxameblis bubkos gaTxevadebas da daSaqrebas.  

mJavuri hidrolizi ZiriTadad xorcieldeba marilmJaviT. am meTodiT SesaZlebelia 

miviRoT daSaqrebis sxvadasxva xarisxis hidrolizatebi. magram miuxedavad siiafisa da 

siswrafisa, mJavuri hidrolizi xasiaTdeba mniSvnelovani nakliT: miRebuli hidrolizatebi 

dabali xarisxisaa, maTSi arsebuli cilis degradaciis produqtebisa da mineraluri minarevebis 

gamo.  

mJavur_fermentatuli hidrolizis dros saxameblis supenzias  maRal temperaturaze 

(1400C) amuSaveben marilmJaviT, xolo   neitralizaciisa da gacivebis Semdeg umateben fermentul 

preparats _ amilosubtilini Г10X. miRebuli  hidrolizatebis daSaqrebisaTvis umateben 

fermentul preparats glukoavomarin Г20X. 
fermentuli hidrolizi mimdinareobs mxolod fermentuli preparatebis gamoyenebiT. 

hidrolizis procesis gaCerebisa da fermentebis inaqtivaciisaTvis miRebul narevs acxeleben 

800C-ze 20 wT. ganmavlobaSi. amilazebis fermentuli preparatebi farTod gamoiyenebian 

sxvadasxva saxis badagebisa da glukozis warmoebaSi. 
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glukozo-fruqtozis vaJinebis misaRebad saxameblis hidrolizisa da daSaqrebis Sedegad 

miRebul vaJinebs umateben glukozoizomerazis fermentul preparats. procesi mimdinareobs 20-

24 saaTi. hidrolizatSi fruqtozis Semcveloba 42%-s aRwevs. 

fermentuli izomerizaciiT miRebuli glukozo-fruqtozis vaJinebi xasiaTdebian maRali 

sitkboTi da   invertuli Saqrebis msgavsi TvisebebiT, ris gamoc farTod gamoiyenebian bavSvTa 

da dieturi kvebis, ualkoholo sasmelebis, sakonditro nawarmis, nayinis da sxvaTa produqtebis 

warmoebisas.   

 

  sakonditro mrewveloba 
 

sakonditro nawarmi gamoyenebuli nedleulisa da teqnologiuri procesebis tipis 

mixedviT iyofa or ZiriTad jgufad: fqvilovan da Saqrovan nawarmad. 

sakonditro warmoebaSi, fermentuli preparatebis gamoyeneba ganpirobebulia erTi mxriv 

nedleulis saxiTa da TvisebebiT, meore mxriv _ teqnologiuri aucileblobiTa da 

mizanSewonilobiT. 

amilazebisa da proteazebis kompleqsuri preparatebi gamoiyenebian fqvilovani sakonditro  

produqtebis warmoebis afuebis procesis dasaCqareblad, webogvaras fizikuri Tvisebebis 

koreqtirebis, comis reologiuri Tvisebebis gaumjobesebisa da “damwifebis” daCqarebisaTvis. 

safuvrebis gamoyenebiT damzadebuli fqvilovani sakonditro produqtebis warmoebisas,  

proteolituri da amilolituri fermentebis kompleqsuri preparatebis  damateba, amdidrebs 

coms SaqrebiTa da dabalmolekuluri azotovani nivTierebebiT,  maTi nawili, romelic ar 

gamoiyeneba safuvrebis mier   Sedis melanoidebis warmoqmnis reaqciebSi, rac Tavis mxriv 

ganapirobebs miRebuli produqciis intensiur Seferilobasa da sasiamovno aromats. 

gamafxviereblebis gamoyenebiT warmoebuli dayovnebuli namcxvrebis  damzadebisas, didi 

Zalisxmevaa saWiro webogvaras Sesasusteblad. amJamad meqanikuri zemoqmedebis garda webogvaras 

cilebze moqmedeben proteolituri fermentuli preparatebiT, romlebic  aumjobeseben 

teqnologiuri procesis parametrebs da   produqciis xarisxs.  

krekerebisa da galetebis msgavsi nawarmis cxobisas, proteolituri fermentuli 

preparatebis gamoyeneba, ar warmoiqmnis deqstrinizaciis saSiSroebas, radgan  preparatis 

Tanmxlebi -amilaza sakmaod swrafad inaqtivirdeba, produqciis Txel fenaSi,  maRal 

temperaturaze gacxelebis  gamo.  keqsebis   warmoebisas kompleqsuri preparatebis gamoyenebam, 

romlebic cxveba sqel fenaSi dabal temperaturaze, SesaZlebelia gamoiwvios produqtis gulis 

Cacomeba. 

 moxarSuli Taflakverebis  cxobisas didi mniSvneloba eniWeba webogvaras cilebis 

proteolizs, rac nawarmis xangrZliv Senaxvis unarianobas ganapirobebs. am saxis produqtebis 

warmoebisas mizanSewonilia kompleqsuri fermentuli preparatebis gamoyeneba, romlebic 

proteolizTan erTad uzrunvelyofen deqstrinebis warmoqmnasac. 

biskvitis naxevarfabrikatebis warmoebis drosac kompleqsuri fermentuli preparatebis 

gamoyeneba ganapirobebs webogvaras zomier Sesustebas, rac comis karg afuebasa da forovani 

struqturis warmoqmnas uwyobs xels. warmoqmnili deqstrinebi ki ganapirobeben produqciis  

maRal Senaxvisunarianobas. 

warmatebiT gamoiyeneba proteazebisa da -amilazis Semcveli preparatebi fenovani comis 

momzadebisaTvisac. isini ganapirobeben comis elastiuri Tvisebebis gaumjobesebasa da Tavidan 

acileben nawarmis Cacomebis safrTxes. vaflis warmoebisas, ki am preparatebis gamoyeneba 

uzrunvelyofs Txeli da msxvrevadi vaflis furclebis miRebas. 

sakonditro warmoebaSi, kerZod pomadis kamfetebisa da xilis gulsarTebis damzadebisas,   

farTod gamoiyeneba invertazis preparatebi. maTi  gamoyeneba ganapirobebs Saqris maRali 

koncentraciis pirobebSi (duRilis Tavidan asacileblad) naxevrad rbili an Txevadi 

konsistenciis miRebas. invertazis moqmedebis regulireba SesaZlebelia preparatis 
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koncentraciis, wylis raodenobisa da temperaturuli reJimis regulirebiT.  fermentis aqtioba 

650C-ze 30 wT.-iT gacxelebisas klebulobs 12%, xolo 60 wT. _ 24%.  pomadis masis damzadebisas 

invertazis gamoyeneba zrdis fruqtozis koncentracias, rac zrdis masis wylis SeboWvis unars. 

sakonditro  produqtebis warmoebisas farTod gamoiyeneba rZis ingredientebi, romlebic 

mniSvnelovnad ganapirobeben produqtebis aromats, gemosa da kvebiT Rirebulebas. rZis 

Sokoladis, karamelis, irisis da sxva nawarmis aromatis CamoyalibebaSi sxva nivTierebebTan 

erTad mniSvnelovan rols cximovani mJavebic asruleben, romlebic miiRebian sxvadasxva 

warmoSobis lipazis preparatebis damatebiT. 

 

  xil-kenkris wvenebis, ualkoholo sasmelebis da Rvinis warmoeba 
 

xil-kenkris wvenebis, ualkoholo sasmelebis da Rvinis warmoebisas fermentuli 

preparatebis gamoyeneba ganapirobebs sasmelebis gamosavlianobis gazrdas, maT dawmendasa da 

stabilizacias, wvenebsa da nedleulSi JangviTi procesebis Tavidan acilebas, ualkoholo 

sasmelebsa da vaJinebSi saqarozis inversias.  

xil_kenkris nedleulis Taviseburebis gaTvaliswinebiT wvenebisa da sasmelebis 

damzadebis dros gamoyenebuli fermentuli preparatebi SesaZlebelia gavyoT eqvs ZiriTad 

jgufad: 

 preparatebi, romlebic gamiznulia dauwmendavi wvenebis  warmoebisas gamosavlisa da 

eqstraqtulobis gazrdisaTvis; 

 preparatebi, romlebic gamoiyeneba dawmendili wvenebis  warmoebisas, gamosavlisa da 

eqstraqtulobis gazrdisaTvis.  maTi gamoyeneba uzrunvelyofs cilovani da 

peqtinuri nivTierebebis srul hidrolizs; 

 preparatebi, romlebic xasiaTdebian macerirebis efeqtiT, zrdian rbilobiani 

wvenebis gamosavalsa da homogenurobas; 

 preparatebi, romlebic gamiznulia dawmendili xil_kenkris Rvinomasalis misaRebad, 

zrdian wvenis gamosavals da Rvinomasalis eqstraqtulobas; 

 preparatebi, romlebic xels uSlian wvenebSi, Rvinosa da ualkoholo sasmelebSi, 

JangviTi procesebsa da anaerobuli mikroorganizmebis ganviTarebas; 

 preparatebi, romlebic akatalizireben Saqris vaJinebis inversias, ualkoholo 

sasmelebisa da sasaqonlo vaJinebis warmoebis dros. 

peqtolituri fermentuli preparatebis gamoyenebisas, xil-kenkris durdosa da wvenSi, 

peqtinuri nivTierebebis hidrolizTan erTad mimdinareobs cilebis, celulozis, 

hemicelulozisa da nedleulis sxva komponentebis gardaqmnebi, romlebic ganapirobeben 

miRebuli wvenebis opalescencias da miRebuli produqtebis mdgradobas. 

amJamad msoflioSi  awarmoeben peqtolituri fermentuli preparatebis farTo speqtrs. 

zogierTi xil-kenkris wvenebi da Rvinoebi, cilovani nivTierebebis arsebobis gamo, Znelad 

iwmindeba da Senaxvis dros imRvreva. cilovani simRvrivis mocileba SesaZlebelia Termuli 

damuSavebiT da sxvadasxva adsorbentebis gamoyenebiT. es meTodebi aRaribeben produqtebis 

qimiur Semadgenlobas, rac uaryofiTad moqmedebs   maT organoleptikur Tvisebebze. am naklis 

gamosworeba SesaZlebelia proteazebis gamoyenebiT, romlebic Sedian kompleqsuri peqtolituri 

fermentuli preparatebis SemadgenlobaSi. 

macerirebeli fermentebi. xil_kenkris rbilobiani wvenebis misaRebisas axdenen xilis 

qsovilebis meqanikur daqucmacebas. nedleulis umravlesoba  maqanikur  daqucmacebamde 

ganicdis Termul damuSavebas, romelic axdens protopeqtinis hidrolizs,   arbilebs qsovilebs 

da aadvilebs maT meqanikur gadamuSavebas. es teqnologiuri procesebi mkveTrad amcireben 

produqtis organoleptikur Tvisebebsa da kvebiT Rirebulebas. am gziT miRebuli rbilobiani 

wvenebi xasiaTdebian arahomogenuri konsistenciiT da xSirad ileqebian. zemod aRniSnuli 
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naklovanebis gamosasworeblad, rbilobiani wvenebis warmoebisas iyeneben macerirebad 

fermentebs, romlebic Slian protopeqtins magram ar amcireben wvenis siblantes. 

rbilobiani wvenebis misaRebad peqtolituri fermentuli preparatebi ar gamoiyenebian, 

radgan isini mkveTrad amcireben wvenebis siblantes, rac uaryofiTad moqmedebs maT xarisxze.  

oqsireduqtezebi. xil-kenkris wvenebis, Rvinoebisa da ualkoholo sasmelebis xarisxis 

gaumjobesebisa da stabilizaciis mizniT xSirad iyeneben glukozooqsidazis fermentul 

preparats, romelic xels uSlis JangviT procesebs da anaerobuli mikroorganizmebis 

moqmedebiT gamowveul xarisxis gauaresebas. 

am saxis produqtebis warmoebisas gamoyenebas poulobs invertazac. igi gamoiyeneba 

ualkoholo sasmelebisaTvis gankuTvnili Saqris vaJinebSi saqarozis hidrolizisaTvis. 

  

  alkoholiani sasmelebisa da ludis warmoeba 
 

 

spirtis warmoeba. mTel msoflioSi, alkoholiani sasmelebis warmoebisaTvis iyeneben 

saxamebelSemcvel nedleuls. evropaSi ZiriTadi nedleulia kartofili da Wvavi, ruseTSi _ 

kartofili da xorbali, amerikaSi _ simindi da Wvavi, aRmosavleTis qveynebSi brinji da batati, 

tropikul qveynebSi _ tapioki. 

alkoholiani sasmelebis nedleulSi Semavali saxameblidan eTilis spirtis misaRebad 

saWiroa misi hidrolizi, risTvisac ZiriTadad fermentul preparatebs gamoiyeneben. 

saxameblis daSaqrebisaTvis, amilolituri fermentebis wyarod, tradiciulad iyenebdnen 

alaos, romelsac saxameblis sruli daSaqrebisa da daduRebisaTvis 78 saaTi sWirdeboda. 

aRsaniSnavia, rom alao warmoadgens ara marto amilolituri fermentebis wyaros, aramed 

igi Seicavs safuvrebisaTvis aucilebel advilad asaTvisebel azotsac, romlebic grovdebian 

alaoSi proteazebis moqmedebis Sedegad. garda zemod aRniSnulisa alao xasiaTdeba 

citolituri aqtiobiTac, rac uzrunvelyofs mcenareuli nedleulis ujredis kedlebis 

hidrolizs. 

miuxedavad am sami ZiriTadi funqciisa alaos gamoyenebisas saxameblis hidrolizis dabali 

siCqare ar iZleva procesis intensifikaciis saSualebas. fermentuli preparatebis gamoyeneba 

saSualebas iZleva mkveTrad gavzardoT  procesis warmarTvisaTvis aucilebeli fermentebis 

koncentracia da uzrunvelyoT saxameblis  Rrma  hidrolizi SedarebiT mokle droSi. 

daSaqrebis stadiis garda, fermentuli preparatebi,  saSualebas iZlevian SevarbiloT 

CaxarSvis procesis pirobebi. 

fermentuli preparatebis gamoyeneba tkbilSi safuvrebis  Setanis stadiaze uzrunvelyofs 

cilebis intensiur hidrolizs, rac Tavis mxriv amdidrebs ares safuvrebisaTvis aucilebeli 

azotovani nivTierebebiT. 

amgvarad, saxamebelSemcveli nedleulis gadamuSavebisas gamoyenebuli fermentuli 

preparatebi unda xasiaTdebodnen amilolituri, proteolituri da citolituri aqtiobiT.  

mikrobuli fermentuli preparatebis gamoyenebisas aucilebelia, rom miRebuli spirti 

xasiaTdebodes maRali sadegustacio maCveneblebiT da ar Seicavdes mavne minarevebs. 

ludis warmoeba. ludis warmoebis tradiciuli meTodis dros, teqnologiuri 

procesisaTvis aucilebeli fermentebi warmoiqmnebian alaoSi. 

am fermentebidan gansakuTrebuli mniSvneloba aqvT: 

 amilolitur fermnentebs, romlebic uzrunvelyofen saxameblis gaTxelebasa da 

daSaqrebas; 

 proteolitur fermentebs, romlebic axdenen qeris cilebis hidrolizs sxvadasxva 

molekuluri masis mqone peptidebamde da Tavisufal aminomJavebamde; 
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 citolitur fermentebs, romlebic axdenen araSeTvisebadi  polisaqaridebis 

hidrolizs, xsnian marcvlis endospermis kedlebs, riTac xels uwyoben amilazebisa 

da proteazebis SeRwevas Sesabamis substratTan. 

yoveli fermentuli procesi saWiroa wavides gansazRvrul donemde, raTa uzrunvelyos 

teqnologiuri procesebis swori warmarTva da miRebuli produqtis Sesabamisi fizikur-qimiuri 

Tvisebebi (qafwarmoqmna, gamWvirvaloba, Senaxvisadmi mdgradoba) da organoleptikuri 

maCveneblebi. 

alaos magivrad, fermentuli preparatebisa da araaRojebadi nedleulis gamoyeneba 

saSualebas iZleba movaxdinoT procesis intensifikacia,  Tavidan aviciloT nedleulis 

mniSvnelovani komponentebis danakargi (sunTqva alaos warmoebis dros) da gavzardoT ludis 

warmoebis rentabeloba. 

amJamad msoflioSi iwarmoeba ludis warmoebisaTvis gankuTvnili mikrobuli fermentuli 

preparatebis mravali saxeoba, romelTa  fermentuli kompleqsi mTlianad Seesabameba alaos 

fermentul kopleqss, magram bevrad aRemateba mis aqtiobas. 

 
5. imobilizirebuli fermentebi 

 
kvebis mrewvelobis sxvadaxsva teqnologiebis dros didi xnis ganmavlobaSi gamoyenebuli 

fermentuli preparatebis moxmarebis vada erT teqnologiur cikls warmoadgenda. fermentuli 

preparatebis  optimaluri gamoyenebis da moqmedebis gasaxangrZliveblad ukanasknel xanebSi 

upiratesoba eniWeba e.w. imobilizirebul anu myar matarebelze damagrebul fermentebs. 

dReisaTvis cnobilia   uxsnad formaSi gadayvanili  ramdenime aTeuli  fermenti. 

arsebobs myar matarebelze damagrebis anu imobilizaciis  ramdenime ZiriTadi meTodi: 

 fermentis fizikuri adsorbcia uxsnad masalaze; 

 fermentis eleqtrostatikuri damagreba myar matarebelze; 

 fermentis moTavseba polimeruli gelis struqturaSi; 

 fermentis, damagreba uxsnad matarebelze kovalenturi bmiT; 

 kafsulireba, anu fermentis moTavseba organul an araorganul naxevrad gamtar 

membranaSi. 

fermentebis imobilizaciisaTvis gamoiyenebian sxvadasxva bunebis organuli polimerebi, 

magaliTad polipeptidebi, stirolis, maleinisa da met-akrilis polimerebi, celulozis 

warmoebulebi, neiloni, deqstrinebi da sxva. gamoyenebuli polimerebi, aucileblad unda 

akmayofilebdnen mTel rig pirobebs: 

 ar unda axdendnen imobilizirebuli fermentis aqtiobis Semcirebas; 

 unda hqondeT dabali xsnadoba, xasiaTdebodnen gamZleobiT meqanikuri da qimiiuri 

zemoqmedebis mimarT; 

 ar unda warmoadgendes substrats imobilizirebuli fermentisaTvis; 

 unda  gaaCndeT hidrofiluri buneba. 

fermentebis imobilizacia saSualebas iZleva gaizardos maTi gamoyenebis diapazoni da 

jeradoba. 

siTxeSi fermentatuli procesis damTavrebis Semdeg, xsnari ifiltreba.    

imobilizirebuli fermenti miiReba naleqis saxiT, rac iZleva misi SemdgomSi  gamoyenebis 

SesaZleblobas. miuxedavad imobilizirebuli fermentebis gamoyenebis didi SesaZleblobebisa 

amJamad realizirebulia mxolod zogierTi.  

 gansakuTrebuli farTo gamoyeneba hpova imobilizirebulma glukoamilazam, romlis 

saSualebiTac xdeba saxameblis hidrolizi glukozamde; 

 imobilizirebuli proteazebi gamoiyenebian ludis stabilizaciisaTvis, xolo 

imobilizirebuli proteazebi _ xilis wvenebidan Rvinis warmoebis dros; 
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 celulozaze imobilizirebuli glukoizomeraza gamoiyeneba glukozo_fruqtozis 

vaJinebis misaRebad; 

 yvelis warmoebisas imobilizirebuli fermentebi gamoiyeneba rZis stabilizaciisa 

da rZis produqtebidan laqtozis mosacileblad. 

 

 

 

sasursaTo produqtebis fermentatuli 
 analizis meTodebi 

 
  samecniero kvlevebis, sasursaTo produqtebis, sasursaTo nedleulisa da biologiuri 

masalis xarisxis  sawarmoo da sasertifikacio kontrolis praqtikaSi, fermentatuli analizi 

warmoadgens erT_erT ZiriTad analitikur instruments. 

fermentatuli analizi waarmoadgens enzimologiisa da analizuri qimiis  Semadgenel 

nawils. igi gamoiyeneba nivTierebebis specifikuri gansazRvrisaTvis maRali sisufTavis 

fermentuli preparatebis meSveobiT. 

fermentatuli analizis safuZvels warmoadgens in vitro nivTierebaTa cvlis bunebrivi 

bioqimiuri procesebi, romlebSic substratis saxiT warmodgenilia sakvlevi nimuSis saanalizo 

nivTiereba. 

fermentatuli meTodebis gamoyenebis upiratesobas samecniero kvlevebis, sasursaTo 

produqtebis warmoebisa da bioteqnologiuri procesebis axali teqnologiebis SemuSavebis, 

sasursaTo produqtebis identifikaciis, falsifikaciis gamovlenisa da xarisxis  dadgenis 

dros warmoadgens: 

1. miRebuli Sedegebis maRali specifiuroba da utyuaroba. analizis maRalspecifiuri 

fermentatuli meTodebi, rogorc wesi iZlevian bevrad ufro utyuar  Sedegebs vidre 

specifiuri qimiuri reaqciebi. fermentebis moqmedebis specifiuroba, romelic dafuZnebulia 

fermentis aqtiuri centrisa da substratratis sivrculi konfiguraciia   warmoadgens 

fermentatiuli meTodebis utyuarobis garants, iseTi rTuli da mravalkomponentiani sistemebis 

kvlevis dros, rogoricaa sasursaTo produqtebi. 

fermentatuli meTodebis SemuSavebis da reagentebis SerCevis dros, pirvel rigSi arCeven 

im fermentebs, romlebic xasiaTdebian maRali specifiurobiT, Semdeg ki maTTvis xdeba analizis 

optimaluri pirobebis SerCeva. garda amisa calkeuli komponentebis fermentatuli analizis 

meTodebis SemuSavebis dros, Cveulebriv iyeneben ramdenime fermentul preparats, romlebic 

Tanmimdevrulad moqmedeben mocemul sistemaSi. 

2. nimuSis momzadebis martivi meTodebi, romlebic gamoricxaven sakvlevi komponentebis 
danakargs.   nimuSis momzadebisas erT-erTi umniSvnelovanesi amocanaa maqsimalurad 

SevinarCunoT analizisaTvis sakvlevi komponenti, rogorc raodenobrivad aseve 

struqturulad. zog SemTxvevaSi SesaZlebelia nimuSis uSualo analizi, misi winaswari 

momzadebis gareSe. magaliTad, rodesac saqme gvaqvs fermentis absolitur 

specifiurobasTan sakvlevi nivTierebis mimarT. ZiriTadad fermentatuli analizis dros 

nimuSis mosamzadeblad iyeneben iseT martiv da cnobil meTodebs rogoricaa: ganzaveba, 

filtracia, centrifugireba, neitralizacia an SemJaveba, eqstraqcia, gaucximovneba, 

gauferuleba. mxolod gansakuTrebul SemTxvevebSi, rodesac saqme gvaqvs myar nimuSSi 

arsebul, wyalSi uxsnad   ( qolesterini, lecitini, saxamebeli) an arastabilur 

naerTebTan, SesaZlebelia gamoyenebul iqnas nimuSis momzadebis specialuri meTodebi. 

3. gazomvis martivi da swrafi procedurebi, romlebic gamoricxaven ZviradRirebuli 
aparaturis gamoyenebas. fermentatuli meTodebis umravlesobisaTvis gamoiyeneba miRebuli 

Sedegebis gazomvis fotometruli meTodebi. am mizniT xelovnuri testuri sistemis yvela 

komponenti magaliTad: buferuli xsnari, kofermenti, aqtivatori, damxmare fermentebi da nimuSi 
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erTad Tavsdeba fotometrul kiuvetaSi, sadac xdeba narevis sawyisi optikuri simkvrivis 

gansazRvra. gansazRvris Semdeg narevs emateba fermenti, romelic moqmedebs sakvlev 

nivTierebasTan. cdiT gansazRvruli drois Semdeg kvlav xdeba narevis optikuri simkvrivis 

gansazRvra. narevis sawyis da saboloo optikuri simkvriveebis sxvaobis mixedviT, 

lambert_beris kanonidan   gamomdinare sakvlevi nivTierebis koncentracia ( C g/l ) 

gamoiTvleba formuliT: 

 

 

 

                  [( E2 – E1 )cdis – ( E2 – E1 )kontroli] V M  F  
                        C = ---------------------------------------------------------------- 
                                                 d   V1  1000  
              

sadac   ( E2 – E1 )cdis _ sawyisi da saboloo optikuri simkvrivis sxvaoba           

          nimuSian kiuvetaSi;     

         ( E2 – E1 )kontroli _  sawyisi da saboloo optikuri simkvrivis sxvaoba  

         kontrolian (unimuSo) kiuvetaSi;                          

 

         V_ sareaqcio aris saerTo moculoba ml-Si ; 
         M _ sakvlevi nivTierebis moluri masa, g/mol.; 

         F _ nimuSis ganzaveba; 
          _ eqstincis moluri koeficienti; 

         d _ kiuvetis sisqe; 
                 V1 _ kiuvetaSi Setanili nimuSis moculoba; 

fermentatiuli analizis Casatareblad gamoiyeneba standartuli mowyobiloba: 

speqtrofotometrebi an fotometrebi, romelTa gazomvis diapazoni moTavsebulia =325 _ 800 nm. 
farglebSi  sazomi pipetebi da dozatorebi, saswori, centrifuga, pH_metrebi, Termostatebi, 

filtrebi da sxva. 

4. meTodis maRali mgrZnobeloba da Sedegebis ganmeoradoba.  meTodis maRali 

mgrZnobeloba saSualebas iZleva ganvsazRroT   nivTierebebis kvali  sakvlev produqtebSi. 

magaliTad sasursaTo produqtebSi SeiZleba ganisazRvros (g/l): eTanoli _ 0,001; acetaldehidi 

_ 0,001; limonmJava _ 0,002; glicerini _ 0,001; D-glukoza _ 0,002; D-sorbiti _ 0,001; laqtoza _ 

0,005; nitratebi _ 0,001. 

fermentatuli analizis did upiratesobas warmoadgens misi gamoyenebis universaloba da 

mdgradoba SemSleli faqtorebis mimarT, analizis Casatareblad saWiro dabali danaxarjebi ( 

dro, mowyobiloba, reaqtivebi) da  reaqtivebis usafrTxoeba.  

fermentatuli analizis gamoyenebis sfero sakmaod farToa. igi warmatebiT SeiZleba iqnas 

gamoyenebuli: sawarmoo kontrolis, mza produqciisa da nedleulis xarisxis kontrolisaTvis, 

sasursaTo produqciis identifikaciis. higienuri statusis  dasadgenad da falsifikaciis 

gamosavlenad. 

cxrilSi mocemulia sasursaTo produqtebis jgufebi da maTi Semadgeneli komponentebi, 

romelTa gansazRvrisaTvis SemuSavebul iqna specifikuri fermentatuli reaqciebi. 
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fermentatuli analizis gamoyeneba sasursaTo produqtebis 

sxvadasxva komponentebis gansazRvrisaTvis 

 

 

sasursaTo produqtebis 

     jgufebi 

 

 

            saanalizo nivTierebebi 

bavSvTa kveba, 

dieturi produqtebi 

 

saqaroza, D_glukoza, D_fruqtoza, laqtoza, maltoza, 

saxamebeli, L_ askorbinis mJava, limonmJava, D_ da L_ rZemJava, 
D_sorbiti, qsiliti, lecitini. qolini. 

ludi, Rvino, cqriala 

Rvino 

 

saqaroza, D_glukoza, D_fruqtoza, glukozis  vaJini, eTanoli, 

glicerini, sulfitebi, nitratebi, L_ askorbinis mJava, 

limonmJava, qarvismJava,  ZmarmJava, D_ da L_ rZemJava, 

D_sorbiti. 

puri, purfunTuSeuli, 

Sokoladi, nayini da 

sakonditro nawarmi. 

saqaroza, D_glukoza, D_fruqtoza, laqtoza, maltoza, 

saxamebeli, eTanoli, glicerini, D_sorbiti, qsiliti, 

qolesterini, lecitini 

kvercxi da kvercxis 

produqtebi 

qarvis mJava, L_ rZemJava, qolesterini, D-3-hidroqsierbos mJava, 

qolesterini 

wvenebi, xilis produqtebi, 

ualkoholo sasmelebi 

 

saqaroza, D_glukoza, D_fruqtoza, limonmJava, D-

izolimonmJava, L_ askorbinis mJava, D_ da L_ rZemJava, eTanoli, 

ZmarmJava, glukozis vaJini, mJaumJava, glicerini,  D_ da L_ 
vaSlismJava, 

WianWvelmJava, D_sorbiti, nitratebi,  D_glukonis mJava. 

 

xorci da xorcis produqtebi 

 

 

 saqaroza, laqtoza, D_glukoza,  D_galaqtoza saxamebeli, 

limonmJava, D_glukonis mJava, D_ da L_ rZemJava, L- glutaminis 

mJava, WianWvelmJava, glicerini, amiaki ( Sardovana), kreatini, 

pirofosfatebi, qolesterini.  

 

rZe da rZis produqtebi 

 

 

 

saqaroza, laqtoza, D_glukoza,  D_galaqtoza saxamebeli, 

limonmJava, ZmarmJava, L-vaSlismJava, qarvismJava,  D_ da L_ 
rZemJava, L- glutaminis mJava, eTanoli, acetaldehidi, 

trigliceridebi, Sardovana, nitratebi.  

sakvebi koncentratebi 

 

kreatini, saqaroza, saxamebeli, L- glutaminis mJava 

 

Saqari da Saqris nawarmi saqaroza, D_glukoza, D_fruqtoza, rafinoza, WianWvelmJava, 

limonmJava, D_ da L_ rZemJava, D-sorbiti, eTanoli 
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10. sakvebi danamatebi 
 

 ZiriTadi cnebebi da  klasifikacia 
 

sakveb danamatebs miekuTvneba sinTezuri da bunebrivi nivTierebebis didi jgufi, 

romlebic TavisTavad ar warmoadgenen  sakveb produqtebs an sakvebis Cveul komponentebs.  

sakvebi danamatebi emateba sasursaTo produqtebs warmoebis, transportirebisa da 

Senaxvis sxvadasxva etapze  sawarmoo procesis gaumjobesebis an gaadvilebis mizniT, 

sxvadasxva saxis dazianebisadmi mdgradobis gazrdis, produqtis struqturisa da garegani 

saxis SenarCunebis  an organoleptikuri Tvisebebis Secvlis mizniT. gamoyenebuli danamatebi 

ar unda niRbavdnen uxarisxo da gafuWebul nedleuls an  teqnologiuri procesebis 

antisanitarul pirobebSi Catarebis Sedegebs.  

sakvebi danamatebis gamoyeneba nebadarTulia mxolod im SemTxvevebSi, rodesac, maTi 

xangrZlivi moxmarebis drosac ki isini uaryofiTad ar imoqmedeben adamianis jamrTelobaze. 

sakvebi danamatebis gamoyenebis ZiriTadi miznebia: 

 sasursaTo nedleulis momzadebisa da gadamuSavebis, sasursaTo produqtebis 

warmoebis, dafasoebis, transportirebisa da Senaxvis  teqnologiuri procesebis 

srulyofa; 

 sasursaTo produqtis bunebrivi Tvisebebis SenarCuneba; 

 sasursaTo produqtebis organoleptikuri Tvisebebis gaumjobeseba da Senaxvisas 

stabilurobis gazrda. 

sakveb danamatebi iyofa ramdenime jgufad:   

 nivTierebebi, romlebic aumjobeseben sasursaTo produqtebis garegan saxes ( 

saRebavebi, feris stabilizatorebi, maTeTreblebi); 

 nivTierebebi, romlebic aregulireben produqtis gemosa da aromats 

(aromatizatorebi, sagemovno danamatebi, tkbili nivTierebebi, mJavebi da 

mJavianobis maregulireblebi); 

 konsistenciis maregulirebeli da struqturis warmomqmneli nivTierebebi 

(Semadedeblebi, gelwarmomqmnelebi, stabilizatorebi, emulgatorebi, 

gamafxviereblebi da sxva); 

 nivTierebebi, romlebic  zrdian produqtebis Senaxvis unars da   vadebs  

(konservantebi, antidamJangvelebi da sxva). 

sakveb danamatebs ar miekuTvneba naerTebi, romlebic zrdian produqtebis kvebiT 

Rirebulebas da miekuTvnebian biologiurad aqtiur nivTierebebs, magaliTad vitaminebi, 

mikroelementebi, aminomJavebi da sxva.  

saerTaSoriso ganmartebis Tanaxmad “sakveb danamatebs miekuTvneba bunebrivi an 

sinTezuri nivTierebebi da maTi warmoebulebi, romlebsac specialurad umateben sasursaTo 

produqtebs gansazRvruli Tvisebebis miniWebis da (an) SenarCunebis mizniT”. 

sakvebi danamatebis (marili, pilpili, mixaki, dariCini da sxv.)  moxmarebas   mravali 

saukunis istoria aqvs, magram  maTi farTo gamoyeneba daiwyo XIX saukunis bolos, rac 

dakavSirebuli iyo mosaxleobis zrdiT da maTi   qalaqebSi migraciiT, ramac Tavis mxriv 

gamoiwvia sasursaTo produqtebis warmoebis gafarToeba, tradiciuli teqnologiebis 

srulyofa qimiisa da bioteqnologiis miRwevebis gamoyenebiT.  

amJamad SeiZleba gamovyoT sakvebi danamatebis farTo gamoyenebis kidev ramdenime mizezi: 

 vaWrobis Tanamedrove meTodebis gamoyenebam,  ganapiroba  malfuWadi sasursaTo 

produqtebis did manZilebze gadatana da gamoiwvia   konservantebis gamoyenebis 

aucilebloba; 



127

 

  Tanamedrove momxmareblis swrafad cvladma moTxovnebma sasursaTo produqtebis 

organoleptikur Tvisebebsa da dabal fasze. aseTi moTxovnebis dakmayofileba 

dakavSirebulia aromatizatorebis, saRebavebisa da sxva sakvebi danamatebis 

gamoyenebasTan; 

 kvebis Tanamedrove koncefciebis Sesabamisi sakvebi produqtebis 

(dabalkaloriuli produqtebi, xorcis, Tevzisa da rZis analogebi) Seqmna 

dakavSirebulia konsistenciis maregulirebeli sakvebi danamatebis gamoyenebasTan; 

 tradiciuli sasursaTo produqtebis warmoebis teqnologiebis srulyofa da 

axali, maT Soris funqcionaluri daniSnulebis kvebis produqtebis Seqmna. 

msoflios sxvadasxva qveynebSi gamoyenebuli sakvebi danamatebis ricxvi 500 aRwevs, 

evrogaerTianebis qveynebSi klasificirebulia 300-mde nivTiereba, romelTa gamoyeneba 

nebadarTulia.  

evrogaerTianebis sabWos mier SemuSavebulia sakvebi danamatebis kodirebis 

saerTaSoriso cifruli sistema (International Numbering System – INS)  E TavsarTiT, romelic 

Sesulia  kodeqs alimentariusSi (Codex Alimentarius, Ed.2, V.1). yovel sakveb danamats 

mikuTvnebuli aqvs sam an oTx cifriani nomeri E TavsarTiT. 

E TavsarTi gaigivebulia germanul da inglisur sityvebTan ebsbar/edible, rac qarTulad 

sakvebad vargis niSnavs. sakvebi danamatisaTvis E TavsarTiani identifikaciuri nomris miniWeba

 niSnavs, rom: 

 mocemuli konkretuli nivTiereba Semowmebulia usafrTxoebaze; 

 nivTiereba SesaZlebelia gamoyenebul iyos sakveb produqtSi dadgenili normebis 

dacviT; 

 am nivTierebisaTvis dadgenilia sisufTavis kriteriumebi. 

 amgvarad sakvebi danamatebi, romelTac miniWebuli aqvT saidentifikacio nomeri, 

unda akmayofilebdnen garkveul moTxovnebs. 

sakvebi danamatis xarisxi _ es aris misi maxasiaTeblebis erToblioba, romlebis 

ganapirobeben mis teqnologiur Tvisebebs da uvneblobas. 

sasursaTo produqtSi danamatis arseboba unda aRiniSnos etiketze. saerTaSoriso 

SeTanxmebebis mixedviT dasaSvebia, rogorc nivTierebis dasaxelebis, aseve misi 

funqcionaluri klasis da kodis miTiTeba. magaliTad “natriumis benzoati” an “ konservanti 
E 211”. 

sakvebi danamatebis  Sesabamisi klasifikacia cifruli sistemis kodirebis mixedviT  

warmodgenilia cxrilSi 

                                                                                   

               sakvebi danamatebis cifruli kodirebis sistema 

#      cifruli kodebi 

 

        daniSnuleba 

1         E100-dan E 182-mde mRebavi nivTierebebi 

2         E 200-dan E 299-mde konservantebi 

3        E 300-dan E 399-nde antidamJangvelebi (andioqsidatebi) 

4        E 400-dan E 449-mde konsistenciis stabilizatorebi 

5      E 450-dan E 499-mde da E 1000-dan emulgatorebi 

6        E 500-dan E 599-mde mJavianobis regulatorebi, gamafxviereblebi 

7        E 600-dan E 699-mde  gemosa da aromatis gamaZliereblebi. 

8        E 700-dan E 800-mde damatebiTi indeqsebi sxvadasxva SesaZlo 

informaciisaTvis 

9  

 

       E 900-dan E 999-mde mosaWiqi agentebi, puris xarisxis 

gamaumjobeseblebi 
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sakvebi danamatebis bevri warmomadgeneli xasiaTdeba kompleqsuri teqnologiuri 

funqciebiT, romlebic vlindebian sakvebi produqtis Taviseburebaze damokidebulebiT. 

magaliTad sakvebma danamatma E 339-ma (natriumis fosfati), sxvadasxva sakveb produqtSi 

SesaZlebelia gamoavlinos mJavianobis maregulirebelis, emulgatoris, stabilizatoris, 

kompleqs warmomqmnelisa da wylis SemboWavi agentis Tvisebebi. 

sakvebi danamatebis gamoyenebisas didi yuradReba eqceva mis uvneblobas. sakvebi 

danamatebis mniSvnelovan maxasiaTeblebs warmoadgenen zdk (zRvruli dasaSvebi 

koncentracia), ddd (mg/kg sxeulis masaze) _ dRiuri dasaSvebi doza da ddm (mg/dRe-RameSi) _ 
dRiuri dasaSvebi moxmareba. 

sakvebi danamatebis umravlesobas ar gaaCniaT kvebiTi Rirebuleba.   rogorc sasursaTo 

produqtebisaTvis ucxo ingredientebs, sakvebi danamatebis gamoyeneba mkacr reglamentirebasa 

da kontrols moiTxovs. 

sakvebi danamatebis toksiko_higienuri gamokvlevebis organizaciisa da sistemuri 

midgomis msoflio gamocdileba ganzogadebulia msoflio jandacvis organizaciis 

dokumentSi (1987/1991) _ “sasursaTo produqtebis sakvebi danamatebisa da kontaminantebis 

uvneblobis Sefasebis principebi”.  

 

nivTierebebi, romlebic aumjobeseben sasursaTo 
 produqtebis garegan saxes 

 
sakvebi saRebavebi 

 

nivTierebebis ZiriTad jgufs, romlebic aumjobeseben sasursaTo produqtebis garegan 

saxes miekuTvnebian sakvebi saRebavebi. sasursaTo produqtebis wamoebisas,   romelic  

gulisxmobs sxvadasxva saxis Termul damuSavebas (duReba, sterilizacia, Sewva da sxv.) da 

Senaxvas, produqtebis xSirad icvlian Cveul fers, zogjer ki Rebuloben aradamaxasiaTebel 

Seferilobas, romelic uaryofiTad moqmedebs maT organoleptikur maCveneblebze da saboloo 

jamSi konkurentunarianobaze. gansakuTrebiT mniSvnelovania xilisa da bostneulis feris 

cvlileba dakonservebis procesSi. rogorc wesi es dakavSirebulia qlorofilis fiofitinSi 

gadasvlasTan an antocianebis feris SecvlasTan aris pH-is gavleniT. 

 aRsaniSnavia, rom sakvebi saRebavebi xSirad gamoiyenebian sasursaTo produqtebis 

falsifikaciisaTvis. saRebavis saSualebiT SesaZlebelia SeiniRbos sasursaTo produqtis 

xarisxis gauareseba Senaxvisas, romelsac Tan sdevs feris cvilileba.   saRebavebis gamoyenebiT 

SesaZlebelia momxmarebeli SeviyvanoT SecdomaSi produqtis xarisxTan dakavSirebiT. ase 

magaliTad yviTeli saRebavis comSi damatebiT SesaZlebelia Seiqmnas STabeWdileba kvercxis 

maRali Semcvelobis Sesaxeb, xolo yavisferi saRebavis damatebiT _ kakaos maRal Semcvelobaze 

Sokoladis produqtebSi. 

XX saukunis Sua wlebamde sasursaTo produqtebis fers mxolod estetikur mniSvnelobas 

aniWebdnen, marketinguli gamokvlevis safuZvelze dadginda, rom mimzidveli Seferilobis 

produqtebi, fsiqologiuri zemoqmedebis gamo, ufro Zvirad fasoben, vidre SeuRebavi 

produqtebi. higienuri TvalsazrisiT mizanSewonilia saRebavebis SezRudva yoveldRiuri 

moxmarebis produqtebSi  

wamoSobis mixedviT sakvebi saRebavebi iyofian sam ZiriTad jgufad: 

 mcenareuli da cxoveluri warmoSobis naturaluri saRebavebi; 

 sinTezirebuli organuli saRebavebi; 

 araorganuli warmoSobis mineraluri saRebavebi.   
calkeuli saRebavebis moxmarebis wesiT dadgenilia produqtis saxeoba da  konkretul 

produqtSi misi maqsimaluri dozebi. 
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uvneblobis TvalsazrisiT gansakuTrebuli yuradReba eqceva sinTezur saRebavebs. isini 

aucileblad gadian xangrZlis Semowmebas, romlis drosac fasdeba maTi toksikuri, mutagenuri 

da kancerogenuli Tvisebebi. bunebrivi saRebavebis Sefasebis dros mxedvelobaSi miiReba misi 

warmoebisaTvis gamoyenebuli nedleuli. modificirebuli bunebrivi saRebavebi da arasasursaTo 

nedleulidan gamoyofili saRebavebi gadian sinTezuris msgavs toqsikologiur gamokvlevas. 

  saRebavebi gansakuTrebiT farTod gamoiyeneba sakonditro nawarmis, sasmelebis, 

margarinis, zogierTi saxis konservis, mSrali sauzmeebis, mdnari yvelisa da nayinis 

warmoebisas. 

naturaluri (bunebrivi) saRebavebi 
 

naturalur saRebavebs  Rebuloben bunebrivi nedleulidan (mcenareuli, cxoveluri)   

qimiurad gansxvavebuli    nivTierebebis narevis saxiT. maTi Tanafardoba  da saRebavis xarisxi 

damokidebulia pirobebze, romlebSic viTardeboda  nedleuli, mis saxeobasa da miRebis 

teqnologiaze, ris gamoc gaZnelebulia identuri produqciis miReba. 

naturaluri saRebavebi, rogorc wesi aratoqsikurebi arian, zogierTi maTgani xasiaTdeba 

biologiuri aqtivobiT da zrdis produqtis kvebiT Rirebulebas. 

naturaluri sakvebi  saRebavebis nedleuls warmoadgenen veluri da kulturuli 

mcenareebi, meRvineobis, wvenisa da konservebis warmoebis narCenebi, garda amisa zogierTi 

maTganis misaRebad gamoiyeneba mikrobiologiuri da qimiuri sinTezi.  

bunebrivi saRebavebi, maT Soris modificirebulebic mgrZnobiareni arian Jangbadis, 

mJaveebisa da tuteebis, temperaturis moqmedebis mimarT. zogierTi maTgani  mikroorganizmebis 

zemoqmedebis mimarT. 

karotinoidebi warmoadgenen izoprenis rigis C40H56 naxSirwyalbadebsa da maT Jangbad 

warmoebulebs. es mowiTalo _ moyviTalo pigmentebia, romlebic ganapirobeben bostneulis, 

xilis, cximis, kvercxis gulisa da mTeli rigi sxva produqtebis fers. karotinoidebis 

intensiuri Seferiloba gamowveulia maT SemadgenlobaSi SeuRlebuli ormagi bmebis arsebobiT. 

isini wyalSi uxsnadebi arian,   ixsnebian cximebsa da organul gamxsnelebSi. mdgradebi arian 

aris pH-isa da aRmdgenelebis zemoqmedebis mimarT, magram maRal temperaturaze (1000 C zeviT) 

da mzis sxivebis zemoqmedebiT advilad ganicdian Jangvas. am jgufis saRebavebidan 

gansakuTrebuli mniSvneloba eniWeba -karotins, (romlis saxelic warmodgeba carota-sagan rac 
laTinurad stafilos niSnavs), naturaluri karotinebis eqstraqts da annatos. 

-karotini E 160a Rebuloben sinTezuri, mikrobiologiuri meTodiT   an bunebrivi 

nedleulidan gamoyofis gziT. -karotini ara marto saRebavia, aramed warmoadgens A vitaminis 
provitamins, antioqsidats, onkologiuri da gul_sisxlZarRvTa daavadebebis profilaqtikur 

saSualebas, icavs organizms radiaciis zemoqmedebidan. igi gamoiyeneba margarinebis, maonezis, 

sakonditro nawarmis, pur-funTuSeulis da ualkoholo sasmelebis SesaRebad da 

vitaminizaciisaTvis. 

am jgufis pigmentebidan aRsaniSnavia likopini _ E 160d da Bixa orellana L.-isagan miRebuli 

moyviTalo-narinjisferi saRebavi annato _ E 160b, romlebic gamoiyenebian margarinis, 

aromatizirebuli yvelis, mSrali sauzmisa da karaqis SesaRebad. am jgufs miekuTvneba wiTeli 

wiwakidan Capsicum annuum L. miRebuli paprikis eTer-zeTebi _ E 160c romlebic xasiaTdebian 

cxare gemoTi da moyviTalo_narinjisferi SeferilobiT. am saRebavis ZiriTad pigments 

warmoadgens karotinoidi kapsantini,  igi ar xasiaTdeba A vitaminuri aqtiobiT,   gamoiyeneba 

SaSxeulis, kulinaruli nawarmis, sousebis da yvelis SesaRebad.  

sakvebi danamatebis did jgufs Seadgenen karotinoidebis warmoebulebi: flavoksantini _ E 
161 a, luteini _ E161 b, kriptoksantini _ E 161c, rubiqsantini _ E 161 d, violoqsantini _ E 161 e, 
rodoqsantini _ E 161 f da kantaqsantini _ E 161g. 

qlorofili _ bunebrivi pigmenti, romelic ganapirobebs bostneulisa da xilis mwvane 

Seferilobas. qlorofili Sedgeba ori nivTierebis mocisfro_ mwvane “qlorofil a”-sa da 
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moyviTalo_mwvane “qlorofil b”-s   narevisagan,  sadac maTi Tanafardoba Sesabamisad 3:1 

tolia. qlorofilis eqstraqciisaTvis gamoiyeneba petroleinis eTerisa da spirtis narevi. mis 

saRebavad (E 140) gamoyenebas xels uSlis aramdgradoba. mJave areSi temperaturis momatebiT, 

qlorofili iJangeba yviTeli feofitinis warmoqmniT. praqtikuli mniSvneloba gaaCnia 

qlorofilis spilenZis komleqs _ E 141i da qlorofilinis spilenZis kompleqsis natriumisa da 

kaliumis marilebs _ E 141ii, romelic xasiaTdebian mdgradi   intensiuri mwvane feriT. 

qlorofili da misi spilenZis warmoebulebi wyalSi xsnadebia, xolo qlorofilini da misi 

spilenZis warmoebulebi _ cximSi. qlorofilis pigments Rebuloben WinWris, stafilos foCis 

da sxv. gadamuSavebiT. 

antraqinonur saRebavebs  miekuTvneba alizarini, karmini, alkanini. 

karmini E 120 wiTeli saRebavia, mis ZiriTad komponents karminis mJavis kompleqsuri 

marilebi warmoadgenen.  am saRebavs Rebuloben samxreT amerikasa da afrikaSi gavrcelebul 

kaktusebze binadari mwerebis Dactylopius coccus  (Sacta) gamSrali da dafqvili bujRendis 

eqstraqciiT. gansakuTrebiT mdidaria  karminiT mdedri mwerebi, isini Seicaven saRebavis 3%-s. 

miRebuli saRebavi mdgradia temparaturis, Jangbadisa da sinaTlis mimarT. gamoiyeneba 

sakonditro nawarmis, ualkoholo sasmelebis, xorcis produqtebis warmoebisas. ukanasknel 

wlebSi karminis ZiriTad nawils Rebuloben sinTezuri gziT. 

alkanini (alkaneti) E 103 bordosferi saRebavi, cnobilia uxsovari droidan. Rebuloben 

samxreT da centralur evropaSi gavrcelebuli mcenaris Alkanna tinqtoria-s fesvebidan. saRebavi 
cximSi xsnadia, magram ar gamoiyeneba maT SesaRebad cximebisaTvis aradamaxasiaTebeli feris 

gamo. 

kurkumini E 100i  yviTeli feris saRebavi, ar ixsneba wyalSi. gamoiyeneba spirtxnaris saxiT. 

Rebuloben imbiris ojaxis mravalwliani balaxovani mcenaridan _ Curcuma longa,L. 
antocianuri saRebavebi. am jgufis umniSvnelovanesi wamomadgenlebia wyalSi xnadi 

antocianebi _ E 163i isini warmoadgenen fenoluri bunebis glikozidebs, romlebic hidrolizis 

dros iSlebian naxSirwylebis (galaqtoza, glukoza, ramnoza da sxv.) da aglikonebis 

_antocianidebis (pelargonidini, cianidini, delfinidini da sxv.) warmoqmniT. antocianebis 

Seferiloba damokidebulia mraval faqtorze _ agebuleba, aris pH, metalTa kompleqsebi, 

polisaqaridebze adsorbciis unari, temperatura, sinaTle.  gansakuTrebiT mdgrad wiTel 

Seferilobas antocianebi Rebuloben mJave areSi pH 1,5-2,0; pH 3,4-5,0 dros maTi Seferiloba 

mewamuli xdeba. tute areSi pH 6,7-8 _ icvleba lurjidan, momwvano- lurjSi, xolo pH 9-10 

mwvane Seferiloba gadadis yviTelSi. antocianebis Seferiloba  icvleba sxvadasxva metalTan 

kompleqsebis warmoqmnis drosac: magniumis da kaliumis marilebi lurji Seferilobisaa, xolo 

kaliumis _ mowiTalo mewamuli. 

enosaRebavebi E 163ii miiRebian Savi yurZnisa da anwlidan   muqi wiTeli Seferilobis 

xsnaris saxiT, warmoadgenen antocianinebisa da katexinebis narevs. enosaRebaviT SeRebili 

produqtis feri damokidebulia aris pH-ze. mJave areSi igi wiTelia, xolo tute areSi 

produqti Rebulobs cisfer elfers. sakonditro produqtebSi enosaRebavebis gamoyenebisas, 

mJave aris Sesaqmnelad, produqts erTdroulad  emateba mJava.  

bolo  dros warmatebiT gamoiyeneba yviTeli da vardisferi Seferilobis mqone 

antocianebisa da katexinebis narevi _ E163 iii, romelsac Rebuloben Savi da wiTeli mocxaridan, 

Sindidan, StoSidan, mocvidan da Cais pigmentebidan.  enosaRebavebidan aRsaniSnavia Warxlidan 

miRebuli Warxlis wiTeli _ E162. 
Saqris koleri (karameli) E 150   Saqrebis karamelizaciiT miRebuli muqi Seferilobis 

saRebavi. misi wyalxsnarebi iZlevian sasiamovno aramatis mqone muq-yavisfer siTxes. miRebis 

teqnologiis mixedviT ansxvaveben: 

 Saqris koleri I, ubralo karameli E 150a; 
 Saqris koleri II E 150b, miiReba “tute_sulfituri”teqnologiiT; 
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 Saqris koleri III E 150c, miiReba “amiakuri” teqnologiiT; 

 Saqris koleri IV E 150d, miiReba “amiakur-sulfituri teqnologiiT. 

miRebuli saRebavi warmoadgens damaxasiaTebeli Seferilobis mqone sxvadasxva 

nivTierebebis rTul narevs. gamoiyeneba kulinariaSi, sasmelebis, qeris puris, sakonditro 

nawarmis, Jeleebisa da jemebis SesaRebad. 

riboflavini E 101i da misi natriumis marili E 101ii gamoiyeneba yviTeli feris saRebavad 

sakonditro nawarmis, maionezebis da sxva produqtebis SesaRebad.  

 

sinTezuri saRebavebi 
 

sinTezuri saRebavebi bunebrivTan SedarebiT xasiaTdebian mniSvnelovani teqnologiuri 

upiratesobiT: 

 mdgradebi arian aris pH-is da temperaturis cvlilebis, sinaTlis, damJangvelebis, 

fermentebis da qimiuri konservantebis zemoqmedebis mimarT; 

 uzrunvelyofen produqtis karg xarisxs, maRal koncentracias da sisufTaves; 

 xasiaTdebian Zlieri mRebavi TvisebebiT da saWiroebis SemTxvevaSi iZlevian bzinvare 

zedapirs; 

 advilad eqvemdebarebian dozirebas, rac saWiroebis SemTxvevaSi ganapirobebs 

erTgvarovani feris  miRebas; 

 umravles SemTxvevaSi iafi arian naturalur saRebavebTan SedarebiT. 

 sinTezuri saRebavebis klasifikacias safuZvlad udevs: 

 qimiuri struqtura, romlis mixedviTac arCeven: azosaRebavebs, di da tri meTil arilebs, 

indigo da qinolur saRebavebs; 

 xsnadoba, romlis mixedviT iyofian wyalSi,  cximSi da alkoholSi xsnad saRebavebad; 

 reaqciis mixedviT _ mJave, fuZe da neitralur saRebavebad. 

sinTezuri sakvebi saRebavebis umravlesoba miekuTvneba mJave bunebis nivTierebebs. isini 

xasiaTdebian erTi an ramdenime sulfo _ SO3H, an karboqsilis jgufis _COOH arsebobiT. 

hidrohiluri jgufis arsebobis gamo isini wyalSi xsnadebi arian, gansakuTrebiT maRali 

xsnadobiT xasiaTdebian natriumisa da kaliumis marilebi. 

fuZe bunebis saRebavebis SemadgenlobaSi Sedis erTi an ramdenime Tavisufali an 

Canacvlebuli aminojgufi (- NH2, -NHCH3, - N(CH3)2). damaxasiaTebelia, rom fuZe bunebis saRebavebi 

ar Seicaven mJavur jgufs. 

neitraluri bunebis saRebavebi ar Seicaven damaxasiaTebel dajgufebebs, maTi umravlesoba 

ar ixsneba wyalSi, magram kargad ixsneba cximSi da alkoholSi. 

saRebavebis specifikur Tvisebebs ganapirobs, rogorc  ZiriTadi struqtura, aseve 

Canacvlebuli jgufebi. 

sarealizacio sinTezuri saRebavebi umravles SemTxvevaSi ganzavebulia gansazRvruli 

damxmare nivTierebebiT _ SemavseblebiT, romlebic iseve, rogorc ZiriTadi nivTiereba unda 

iyos uvnebeli adamianis organizmisaTvis. Semavseblebad ZiriTadad gamoiyeneba: sufris marili, 

natriumis sulfati, glukoza, saqaroza, deqstrinebi, saxamebeli, eTilis spirti, sakvebi cximebi, 

sorbiti da wyali.  

kvebis mreqvelobaSi farTod gamoiyeneba ara metro individualuri saRebavebi, aramed maTi 

narevebic, romlebic saSualebas iZlevian miviRoT gansxvavebuli ferebi. 

saRebavebis SerCevisas mxedvelobaSi unda miviRoT ara marto feri da misi intensioba, 

aramed sakvebi produqtis fizikur-qimiuri Tvisebebi da momzadebis teqnologia. 
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araorganuli warmoSobis mineraluri saRebavebi 
 

araorganuli mineraluri saRebavebis gamoyeneba sakmaod SezRudulia, maT iyeneben mxolod 

gansazRvruli miznebisaTvis. magaliTad, rogorc pigmentebs draJes zedapiris da sxva 

sakonditro nawarmis SesaRebad. 

kalciumis karbonati ( CaCO3), kalciumis sulfati (CaSO4) da titanis orJangi ( TiO2) 

gamoiyeneba, rogorc TeTri pigmenti. rkinis Jangi da hidroJangi, rogorc wiTeli, yviTeli an 

Savi pigmentebi, alumini, rogorc vercxlisferi pigmenti, aseve gamoiyeneba oqro da vercxli. 

kvebis mrewvelobaSi gamoyenebuli, araorganuli warmoSobis mineraluri saRebavebis 

koncentracia uvnebelia adamianis jamrTelobisaTvis.  

 

feris makoreqtirebeli nivTierebebi 
 

sakvebi produqtis feris cvlileba SesaZlebelia ara marto saRebavebis damatebiT.    

feris makoreqtirebeli nivTierebebi cvlian   nedleulisa da produqtis fers maT 

SemadgenlobaSi  Semaval naerTebTan urTierTqmedebis Sedegad.  zogierTi maTgani warmoqmnis 

Seferil naerTs, zogi, ki xels uSlis bunebrivi saRebavebis daSlas an arasasurveli 

kompleqsebis warmoqmnas haeris, temperaturis, sinaTlis an sxva garemo pirobebis gavleniT. 

am jgufis nivTierebebi xSirad xasiaTdebian damakonservebeli TvisebebiT. am jgufis 

naerTebidan aRsaniSnavia: 

gogirdis dioqsidi   E 220,  gogirdovani mJavis natriumis E221 da kalciumis   E 222 marilTa 

xsnarebi  xasiaTdebian maTeTrebeli da damakonservebeli moqmedebiT, amuxruWeben axali 

bostneulis, kartofilis da xilis fermentul gamuqebasa da melanoidebis warmoqmnas. magram 

amasTan erTad Slian B1 vitamins, cilebis disulfidur bmebs, ramac SesaZlebelia arasasurvel 

Sedegebamde migviyvanos. mizanSewonilia am danamatebis gamoyenebis SezRudva im 

produqtebisaTvis, romlebic warmoadgenen B2 vitaminis mniSvnelovan wyaros. 

natriumis nitrati E 251, natriumis nitriti E 249,   kaliumis nitriti E 250  gamoiyenebin 
xorcisa da misi produqtebis damuSavebisas wiTeli feris SenarCunebis mizniT. xorcis wiTeli 

pigmenti _ mioglobini, nitritebTan urTierTqmedebisas warmoqmnis wiTeli Seferilobis 

nitrozomioglobins, romelic ar icvleba duRebis dros. analogiuri moqmedebiT xasiaTdebian 

nitratebic, romlebic mikroorganizmebis mier producirebuli  ferment _ nitroreduqtazis 

moqmedebiT gardaiqmnebian nitritebSi. xorcis damarilebis dros marilwyals umateben 

mikroorganizmebis cxovelmyofelobisTvis aucilebeli saqarozis mcire raodenobas. sufris 

marilis, nitratebisa da nitritebis narevi  xasiaTdeba damakonservebeli moqmedebiT. vitamin C-

s damateba aCqarebs wiTeli feris warmoqmnas da saSualebas iZleva SevamciroT nitratebisa da 

nitritebis gamoyeneba. am danamatebis gamoyeneba kvebis mrewvelobaSi sakmaod did davas iwvevs. 

kaliumis bromati E 924 a gamoiyeneba puris fqvilis gasaTeTreblad. misi gamoyenebis dros 

adgili aqvs B1 vitaminis, nikotinamidis (vitamini PP) da meTioninis daSlas, garda amisa  

warmoiqmneba sxvadasxva qimiuri bunebis arasasurveli naerTebi,  ris gamoc saqarTvelosa da 

sxva qveynebSi am danamatis gamoyeneba akrZalulia.  

 

 
danamatebi, romlebic cvlian sasursaTo produqtebis 

struqturasa da fizikur-qimiur Tvisebebs 
 

 

sakvebi danamatebis am jgufs miekuTvnebian nivTierebebi, romlebic qmnian axal an cvlian 

sasursaTo produqtebis arsebul reologiur Tvisebebs, e.i. aregulireben  produqtis 

konsistencias. 
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sakvebi danamatebis am jgufs miekuTvnebian sxvadasxva funqcionaluri klasebis 

nivTierebebi: 

 Semasqeleblebi da labis warmomqmnelebi (gelwarmomqmnelebi); 

 fizikur-qimiuri mdgomareobis stabilizatorebi; 

 zedapirul-aqtiuri nivTierebebi (zan), kerZod emulgatorebi da qafwarmomqmnelebi; 

 gamafxviereblebi. 

am jgufis danamatebis qimiuri buneba mravalgvaria. maTi nawili bunebrivi warmoSobisaa, 

nawili ki miiReba sinTezis gziT. kvebis mrewvelobaSi isini gamoiyenebian individualuri 

nivTierebebis an narevebis saxiT. 

 bolo wlebSi didi yuradReba eTmoba   sistemebs, romlebis erTdroulad  Seicaven 

stabilizators, emulgators da Semasqelebels. am sistemebis Semadgenloba da komponentebis 

Tanafardoba damokidebulia sasursaTo produqtis saxeze, mis konsistenciaze, miRebis 

teqnologiaze, Senaxvis   pirobebsa da realizaciis meTodze. 

am danamatebis gamoyeneba saSualebas aZlevs Tanamedrove kvebis mrewvelobas Seqmnas 

emulsiuri (margarinebi, maionezi, pastila, zefiri da sxv.), struqturuli da teqsturirebuli 

produqtebi. 

 

Semasqeleblebi da labis warmomqmnelebi 
 

sakvebi danamatebis es jgufi Seicavs ori funqcionaluri klasis warmomadgenlebs: 

 Semasqeleblebs, nivTierebebs, romlebic zrdian produqtis  siblantes; 

 labis warmomqmnelebi, gelwarmomqmnelebi, nivTierebebi, romlebic aniWeben 

produqts labis Tvisebebs. 

Semasqeleblebi da labis warmomqmnelebi sakveb produqtis damzadebisas Txevad sistemaSi 

Seyvanis dros, ikavSireben wyals, ris Sedegadac koloiduri sistema kargavs Zvradobis unars 

da  produqtis konsistencia icvleba. 

qimiuri TvalsazrisiT am jgufis danamatebi ZiriTadad warmoadgenen polisaqariduli 

bunebis polimerebs (glikanebi) gamonaklisia cilovani bunebis Jelatini.   

Semasqeleblebisa da labis warmomqmnelebis makromolekulebSi Tanabradaa ganawilebuli 

hidrofiluri –OH jgufebi. swored es jgufebi urTierTqmedeben wylis molekulebTan. garda 

amisa, maT SeuZliaT Sevidnen mimocvlis reaqciebSi, romlis drosac ZiriTadad  mimoicvlebian 

wyalbadisa da metalTa ionebi.  

am tipis nivTierebebis ZiriTad Tvisebas, romelic ganapirobebs maT gamoyenebas 

konkretuli produqtisaTvis  warmoadgens wyalSi xsnadoba, romelic izrdeba areSi   

karboqsilis jgufebis  an  polisaqaridis molekulaSi gverdiTi jaWvis  arsebobisas. 

aRsaniSnavia, rom   xsnadobas xels uwyobs meqanikuri zemoqmedeba (moreva) da SeTboba. am 

danamatebis umravlesoba xasiaTdeba stabilizatoris TvisebiTac. 

sakvebi danamatebis am jgufis ZiriTadi warmomadgenlebia _ modificirebuli saxameblebi 

da celuloza, peqtinebi, zRvis wyalmcenareebidan miRebuli polisaqaridebi da sxva. 

 

 

 
modificirebuli saxameblebi 

 
sxvadasxva nedleulidan gamoyofili bunebrivi, naturaluri saxameblisagan gansxvavebiT, 

romlebic sasursaTo produqts warmoadgenen, modificirebuli saxameblebi (E 1400 -E 1451) 
mikuTvnebian sakveb danamatebs.  

sakvebi danamatebis am jgufSi gaerTianebulia mcenareuli saxameblebis fraqcionirebis, 

destruqciisa da sxvadasxva modifikaciis Sedegad miRebuli produqtebi.                 
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 amilozisa da amilopeqtinis aRnagoba da Tvisebebi, agreTve maTi Tanafardoba 

damokidebulia im mcenareul nedleulze, saidanac miiReba saxamebeli  (kartofili, brinji, 

simindi da sxv.).  swored es maxasiaTeblebi ZiriTadad gansazRvraven saxameblis teqnologiur 

Tvisebebs.  

aRsaniSnavia, rom Tanamedrove konkurentul pirobebSi bunebrivi saxameblis teqnologiuri 

Tvisebebi xSirad ver akmayofilebs moTxovnebs, ris gamoc mimarTven maT damuSavebas fizikuri, 

qimiuri da biologiuri meTodebiT. saxamebelSi mimdinare cvlilebebis mixedviT arCeven 

modificirebis oTx ZiriTad tips:   

gajirjvebadi saxameblebi.  am jgufis saxameblebi aerTianeben or qvejgufs. 

 inststant saxameblebi, xasiaTdebian civ wyalSi xsnadobis unariT. isini miiRebian 

fizikuri gardaqmnebis Sedegad, romlebic ar iwveven saxameblis marcvlebis rRvevas. 

am tipis danamatebi gamoiyenebian swrafi momzadebis pudingebis warmoebis dros; 

 civ wyalSi gajirjvebis unaris mqone saxameblebi miiRebian simindis saxameblis 70-

90% eTanolis suspenziis  Termuli damuSavebiT 150-1750 C 1.5-2.0 saaTis ganmavlobaSi. 

am gziT damuSavebuli saxameblebi gamoiyenebian sxvadaxsva desertebis da 

marmeladis dasamzadeblad. maT xSirad iyeneben xilis Semcveli erbozelili 

namcxvrebis warmoebisas. 

gaxleCili saxameblebi qimiuri an fizikuri zemoqmedebis Sedegad xasiaTdebian SedarebiT 

mokle molekuluri jaWviT vidre  bunebrivi saxameblebi. am jgufs miekuTvnebian deqstrinebi, 

mJavuri an fermentuli hidrolizis produqtebi, da daJanguli saxameblebi. 

 deqstrinebi, miiRebian mSrali saxameblis Termuli damuSavebiT mJava 

katalizatoris TanaobiT an mis gareSe. damuSavebis pirobebis mixedviT warmoiqmneba 

TeTri an yviTeli Seferilobis deqstrinebi; 

 hidrolizebuli saxameblebi, miiRebian saxameblis suspenziis mJaviT an amilaziT 

damuSavebis Sedegad. aseTi saxameblebis Semadgenloba da Tvisebebi mTlianad 

damokidebulia hidrolizis pirobebze. isini ZiriTadad gamoiyenebian sakonditro 

mrewvelobaSi pastilebisa da Jeles, agreTve saReWi rezinis warmoebisas; 

 daJanguli saxameblebis Tvisebebi ki pirvel rigSi damokidebulia damJangvelze, 

romelic SesaZlebelia iyos H2O2,  KMnO4,  HCIO3, KCIO4 da sxva. iseve, rogorc 

mJavebiT damuSaveba, damJangvelebis moqmedebac amcirebs saxameblis molekulur 

masas. am qvejgufis saxameblebi gamoiyenebian nayinis, marmeladis, lukumis 

warmoebasa da puriscxobis dros. daJanguli saxameblebis ganzavebuli xsnarebi 

didi xnis ganmavlobaSi inarCuneben gamWvirvalobas, ris gamoc farTod gamoiyenebian 

supebis warmoebisas. 

stabilizirebuli saxameblebi warmoiqmnebian saxameblis monofunqcionaluri reagentebiT 

damuSavebisas da Seicaven martiv an rTul eTerul dajgufebebs.  miuxedavad imisa, rom 

Canacvlebis wili ar aRemateba 0,002-0,2-s es saxameblebi xasiaTdebian bevrad ufro naklebi 

molekulaTaSorisi asociaciis unariT vidre naturaluri saxameblebi. maT mTavar 

maxasiaTeblebad SesaZlebelia CaiTvalos labis gamWvirvaloba da mdgradoba, emulgirebisa da 

stabilizacis unari, garda amisa, aRsaniSnavia maTi mdgradoba gayinva-galRobis operaciebis 

mimarT. 

Sekerili saxameblebi. modificirebuli saxameblebis mniSvnelovani nawili swored am 

jgufis warmomadgenlebs miekuTvneba. isini miiRebian saxameblis molekulebis urTierTqmedebiT 

bifunqcionalur naerTebTan. molekulaTaSorisi bma warmoiqmneba yovel aTas glukozis naSTze, 

magram mainc mkveTrad cvlis saxameblis Tvisebebs. am jgufis saxameblis labebi xasiaTdebian 

mdgradobiT sxvadasxva gareSe faqtorebis ( maRali temperatura, xangrZlivi gacxeleba, dabali 

pH, meqanikuri datvirTva) moqmedebis mimarT, ris gamoc maT xSirad iyeneben iseTi produqtebis 

warmoebisas, romlebic ganicdian sterilizacias, cxobas, aseve eqstrudirebuli produqtebis 

warmoebisas. 
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celuloza da misi warmoebulebi 
 

celulozuri bunebis sakveb danamatebs ( E 460 _ E 467) miekuTvnebian naturaluri 

celulozis modifikaciisa da depolimerizaciis produqtebi.  

celulozis molekulaSi  _ glukoziduri bmis arseboba ganapirobebs kristaluri da 

amorfuli ubnebis formirebas, rac Tavis mxriv ganapirobebs miRebuli boWkoebis meqanikur 

mdgradobas da inertulobas mravali gamxsnelisa da reagentis mimarT. 

sakuTriv celuloza sakvebi danamatis _ E460 saxiT gamoiyeneba ori modifikaciiT: 

 E460i mikrokristaluri celuloza, romelic miiReba naturaluri celulozis 

amorfuli ubnebis mJavuri hidroliziT da Semdgomi dafqviT. am saxis danamati 

xasiaTdeba SedarebiT mokle molekulebiT; 

 E460ii fxvnilismagvari celuloza, romelic gamoiyofa mcenareuli nedleulidan 

(merqani, bamba da a.S.) Tanmxlebi nivTierebebis (hemiceluloza, lignini) mocilebiT 

da Semdgomi dafqviT. 

rogorc sakvebi danamati, celuloza asrulebs Semdeg ZiriTad teqnologiur funqciebs: 

emulgatoris, teqsturis warmomqmnelis, garda amisa igi xels uSlis Sewebebasa da koStebis 

warmoqmnas. 

sakvebi danamatis statusi gaaCnia celulozis 6 sxvadasxva modifikacias, romlebic 

warmodgenilia cxrilSi.                                                                 

modificirebuli celulozebi da maTi teqnologiuri funqciebi 

 

kodi dasaxeleba 

 

Camnacvlebeli Camnacvlebeli teqnologiuri funqcia 

E 461 meTilceluloza - CH3 -H Semasqelebeli, 

stabilizatori, emulgatori; 

E462 eTilceluloza -CH2CH3 -H Semavsebeli, SemakavSirebeli 

agenti; 

 

E463 hidroqsipropil- 

celuloza 
-CH2CH(OH)CH3 -H Semasqelebeli, stabilizatori, 

emulgatori; 

E464 hidroqsipropil- 

meTilceluloza 
-CH2CH(OH)CH3 - CH3 Semasqelebeli, stabilizatori, 

emulgatori; 

E465 meTileTilce- 

luloza 
- CH3 -CH2CH3 Semasqelebeli, stabilizatori, 

emulgatori; 

E466 karboqsimeTil-

celuloza 
-CH2COONa -H Semasqelebeli, stabilizatori 

E467 eTilhidroqsi- 

eTilceluloza 
-CH2CH3 -CH2CH2OH emulgatori, stabilizatori, 

Semasqelebeli 

 

celulozuri bunebis sakvebi danamatebi uvnebelia adamianis janmrTelobisaTvis, vinaidan 

ar ganicdian cvlilebebs kuW-nawlavSi. celulozis warmoebulebis sadReRamiso jamuri miReba 

unda Seadgendes 0-25 mg. /kg-s. am danamatebis dozireba ganisazRvreba konkretuli teqnologiuri 

miznebiT. 

tradiciulad am danamatebs gamoiyeneben pur-funTuSeulisa da sakonditro nawarmis 

warmoebisas. bolo dros isini warmatebiT gamoiyenebian ualkoholo sasmelebSi, sadac sasmelis 

mravalkomponentian sistemaSi  (suspenziebisa an emulsiebis) asruleben stabilizatoris an 

emulgatoris rols. 
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peqtinebi 
 

peqtinebi galaqtomananebTan erTad warmoadgenen umaRlesi mcenareebis heteroglikanebs. 

amJamad iwarmoeba sxvadasxva nedleulidan gamoyofili, gansxvavebuli saxis peqtinebi (E 440), 
romlebic erTmaneTisagan gansxvavdebian SemadgenlobiTa da funqcionaluri TvisebebiT: 

 maRaleTereficirebuli peqtinebi ( vaSli, citrusebi); 

 dabaleTereficirebuli peqtinebi ( Warxlis, mzesumziris Tavebi); 

 kombinirebuli peqtinebi, romlebic miiRebian Sereuli nedleulidan da xasiaTdebian 

eTerefikaciis sxvadasxva xarisxiT. 

peqtinis molekulis qimiuri aRnagoba, kerZod eTerefikaciis xarisxi,  gansazRvravs  misi 

molekulebis fizikur-qimiuri Tvisebebis Taviseburebas, kerZod xsnadobas, gelwarmoqmnis unars, 

cilebTan da kaTionebTan urTTierTqmedebas. 

xsnadoba. peqtinebis xsnadoba matulobs maTi eTerefikaciis xarisxis zrdasTan   da   

molekuluri masis klebasTan erTad. peqtinis mJava, romelic ar Seicavs eTereficirebul 

karboqsilis jgufebs wyalSi ar ixsneba. peqtinis wyalxsnarebis maqsimaluri koncentracia 10%-

s Seadgens. 

gelis struqturis warmoqmna xdeba peqtinis molekulebis urTierTqmedebis Sedegad. am 

procesze gavlenas axdens temperatura, aris pH  da dehidrataciis unaris mqone nivTierebebis 

(saqaroza) Tanaoba. 

gelis sivrculi struqturis formireba SesaZlebelia moxdes ori gziT: 

 mJave areSi saqarozis Tanaobisas, peqtinis molekulebis eleqtrostatikuri 

ganzidvis Zalebis cvlilebis safuZvelze; 

 metalTa polivalenturi  ionebis gavleniT. 

peqtinis molekulebis asociaciis tipi ganisazRvreba maTi eTerifikaciis xarisxiT. 

maRaleTereficirebuli peqtinebi gels warmoqmnian mJavebis (pH 3.1-3.5) da mSrali nivTierebis 

(saqaroza) 65%-is Tanaobisas. 

 dabaleTerificirebuli peqtinebi gels warmoqmnian, rogorc pirveli tipiT, aseve pH-is 

farTo diapazonSi (2.5-6.5), polivalenturi metalTa ionebis Tanaobisas (magaliTad Ca2+) areSi 

saqarozis  arsebobis miuxedavad. garda amisa aRsaniSnavia, rom peqtinebi, rogorc wyalSi 

xsnadi sakvebi boWkoebi warmoadgenen maRali fiziologiuri aqtiobis mqone sakveb danamatebs. 

 

zRvis mcenareebis polisaqaridebi 
 

am qvejgufis sakvebi danamatebi aerTianeben zRvis wyalmcenareebidan gamoyofil 

polisaqaridebs. kvebis mrewvelobaSi farTod gamoiyenebian alginatebi, karaginanebi da 

agaroidebi 

alginis mJava ( E400) da misi marilebi (E401-E405) warmoadgenen Laminaria da Macrocystis 
wyalmcenareebidan gamoyofil polisaqaridebs.  

alginis mJavis natriumisa da kaliumis marilebi  advilad ixsnebian wyalSi  maRali 

siblantis xsnarebis warmoqmniT. orvalentiani kaTionebis marilebi warmoqmnian gelebs da 

uxsnad alginatebs. 

agari (agar-agari) _ E 406   warmoadgens polisaqaridebis _ agarozisa da agaropeqtinis 

narevs. 

agar-agars Rebuloben TeTr zRvaSi, wynar da atlantikis okeaneSi gavrcelebuli wiTeli 

wyalmcenareebis (Gracilaria, Gelidium, Ahnfeltia) gadamuSavebiT.   gamoyofili polisaqaridebis 

Semadgenloba damokidebulia gamoyenebuli wyalmcenaris saxeobaze.  

agari umniSvnelod ixsneba wyalSi, magram xasiaTdeba gajijvebis unariT. cxel wyalSi 

warmoqmnis koloidur xsnars, romelic gacivebisas iZleva mdgrad gels. agaris   gelwarmoqmnis 

unari ar aris damokidebuli Saqris, mJavisa da kaTionebis Tanaobaze, igi 10-jer maRalia vidre 
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Jelatinis gelwarmoqmnis unari. maRal temperaturaze mJavis Tanaobisas agaris gelwarmoqmnis 

unari mcirdeba. am  tipis gelebi TermoSeqcevadebi da mdgradebia pH 4.5-ze maRla.  

karaginanebi E407   am danamatebs gamoyofen zRvis wyalmcenareebidan _ Chondrus Crispis, 
Eucheuma Species,Gigartina Species da sxva. isini agarTan erTad aerTianeben sulfatirebul 

heteroglikanebs, jaWvis disaqariduli rgolebis mixedviT ansxvaveben sami tipis karaginanebs, 

romelTa aRsaniSnavad gamoiyeneba berZnuli asoebi (kapa), (iota) da (lamda).  
karaganebis samive tipi ixsneba cxel wyalSi, xolo natriumisa da kaliumis marilebi civ 

wyalSic blanti xsnarebis warmoqmniT.  da  karaganebi warmoadgenen gelwarmomqmnelebs, 

xolo  ki Semasqelebels. gelwarmomqmneli karaginanebis xsnarebi myardebian 49-550 C-ze, 60-650 
C-ze Txevaddebian, da kvlav ibruneben myar konsistencias gacivebisas, ar axasiaTebT 

sinerezisis movlena. 

 

Jelatini 
 

Jelatini warmoadgens erTaderT cilovan gelwamomqmnel nivTierebas, romelic farTod 

gamoiyeneba kvebis mrewvelobaSi. 

Jelatini wamoadgens sxvadasxva molekuluri masis cilovani polipeptidebis narevs, ar 

gaaCnia gemo da suni. mis SemadgenlobaSi Sedis 18 aminomJavas naSTi, maT Soris glicini (25-31%), 

P prolini (15-18%), hidroqsiprolini ( 13-15%), glutaminis  mJava  (11-12%),  asparaginis  mJava (6-

7%),  alanini  (8-11%), da arginini (8-9%). 

Jelatini miiReba cxovelTa Zvlebis, myesebisa da xrtilebis   mJava an tute eqstraqciiT, 

romlis drosac maTSi Semavali uxsnadi kolageni gadadis xsnad JelatinSi.  

 400C-ze  Jelatini ixsneba wyalSi, rZeSi, marilebis da Saqris wyalxsnarebSi. Jelatinis 

wyalxsnarebi xasiaTdebian dabali siblantiT. polisaqaridebidan gansxvavebiT Jelatinis  

gelwarmoqmna ar aris damokidebuli aris pH-ze da ar saWiroebs Saqrebis, marilebisa da 

orvalentiani ionebis Tanaobas. 

 

emulgatorebi 
 

sakvebi danamatebis am jgufSi   Sedian nivTierebebi, romlebic uzrunvelyofen sasursaTo 

produqtis ori an meti erTmaneTSi uxsnadi  komponentis mier erTgvarovani dispersiis 

warmoqmnasa da SenarCunebas. es Tviseba dakavSirebulia am nivTierebebis zedapirul-aqtiur 

TvisebebTan.  

pirvel emulgatorebad gamoiyeneboda naturaluri nivTierebebi saponinebi, lecitini da 

sxva.  XX saukunis 20-iani wlebidan farTo gamoyeneba hpoves sinTezurma an modificirebulma 

emulgatorebma. 

     emulgatorebs gaaCniaT difiluri buneba anu Seicaven polarul hidrofilur da 

arapolarul hidrofobur jgufebs. pirveli jgufi ganapirobebs am nivTierebis wyalSi, xolo 

meore cximSi xnadobas. 

emulgatorebis klasifikacia xdeba  sxvadasxva niSnis mixedviT:  

 zedapirul_aqtiuri nawilis muxtis mixedviT emulgatorebi iyofian: anionur, 

kaTionur, amfoterul, neitralur (cviter-ionur) da araionogenur naerTebad; 

 hidrofiluri da hidrofoburi balansis mixedviT: wyali/cximi da cximi/wyali tipis 

da Semasvelebel agentebad; 

 xsnadobis mixedviT: wyalSixsnad (hidrofilebi, lipofobebi) da cximSixsnad 

(lipohilebi, hidrofobebi) naerTebad; 

 funqcionaluri jgufebis mixedviT: mJavebi, spirtebi, eTerebi. 
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sakvebi emulgatorebi ZiriTadad araionogenur  zan-ebs warmoadgenen. gamonaklisebia 

cviter-ionuri lecitini da anionaqtiuri laqtatebi. 

qimiuri bunebis mixedviT sakvebi danamatebis es jgufi warmoadgens erTatomiani da 

mravalatomiani spirtebis, mono- da disaqaridebis warmoebulebs, romelTa struqturul 

komponentebad xSirad gvevlinebian  sxvadasxva aRnagobis mJavebis narCenebi. 

ZiriTadad kvebis mrewvelobaSi gamoyenebuli zan-ebi mravalkomponentian narevebs 

warmoadgenen, romlebic iwarmoeba sxvadasxva safirmo dasaxelebiT. 

emulgatorebi qimiuri bunebis Taviseburebidan da sakvebi produqtis Tvisebebidan 

gamomdinare emulgatorebs SesaZlebelia hqondeT ramdenime teqnologiuri funqcia. magaliTad 

stabilizatorisa da antioqsidatis. magram am jgufis sakvebi danamatebis ZiriTad 

ganmasxvavebel  Taviseburebas _ maTi zedapirul aqtiuri Tvisebebi warmoadgens. 

 

emulgatorebis ZiriTadi jgufebi 
 

mono-, diglicerinebi da maTi nawarmebi (E 471, E 472 a-g) emulgatorebis yvelaze 

mniSvnelovan jgufs warmoadgenen. maTi sawarmoo gamoSveba jer kidev XX saukunis 20-ian wlebSi 

daiwyo. dReisaTvis maTi wili sakvebi emulgatorebis warmoebis 60% Seadgens. 

sakvebi danamatebis saxiT gamoiyeneba am jgufis 7 naerTi (cxrili   ), pirveli sami 

warmomadgeneli miekuTvneba uvnebel danamatebs da maTi gamoyeneba ar aris SezRuduli, 

danarCeni oTxisaTvis dRiuri dasaSvebi doza meryeobs 30-50 mg/kg sxeulis masis farglebSi. 

  

gliceriduli bunebis sakvebi danamatebi 

 

 

 

 

 

 

 

 

 

 

 

 

mono da digliceridebis modifikacia sakvebi mJavebiT saSualebas gvaZlevs 

mizanmimarTulad vcvaloT am naerTebis zedapirul aqtiuri Tvisebebi. 

fosfolipidebi. am jgufis mniSvnelovani warmomadgenlebia bunebrivi lecitinebi (E 322) da 
maTi sinTezuri analogebi amoniumis fosfatidebi (E 442). 

sakvebi danamatebis ganmartebis Tanaxmad bunebrivi lecitinebi warmoadgenen mcenareuli an 

cxoveluri nedleulidan   gamoyofil fosfatidebis narevs, romelSic sakuTriv fosfatidebis 

 

kodi 

 

dasaxeleba 

 

dRiuri dasaSvebi 

doza mg/kg s.m. 

E 471 cximovani mJavebis mono da di-

gliceridebi  

ar aris SezRuduli 

E 472 a ZmarmJavisa da cximovani mJavebis mono 

da digliceridebi  

ar aris SezRuduli 

E 472 b rZemJavisa da cximovani mJavebis mono 

da digliceridebi 

ar aris SezRuduli 

E 472 c limonmJavisa da cximovani mJavebis 

mono da digliceridebi 

ar aris SezRuduli 

E 472 d RvinismJavisa da cximovani mJavebis 

mono da digliceridebi 

0 -30 

E 472 e diacetil RvinismJavisa da cximovani 

mJavebis mono da digli-ceridebi 

0 -50 

E 472 f RvinismJavis, ZmarmJavis da cximovani 

mJavebis mono da digli-ceridebi 

0 -30 

E 472 g  qarvismJavisa da cximovani mJavebis 

mono da digliceridebi 

0 -30 
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Semcveloba 56-60%-is farglebSi meryeobs. sxva sakvebi danamatebisagan gansxvavebiT 

fosfolipidebi xasiaTdebian maRali fiziologiuri aqtiobiT, rac pirvel rigSi 

dakavSirebulia maT unarTan Seamciron sisxlSi qolesterinis Semcveloba, gaaumjobeson 

RviZlis funqcia, centraluri da periferiuli   nervuli sistemis mdgomareoba, daamuxruWon 

organizmis daberebis procesi da moawesrigon misi imunobiologiuri reaqciebi. marTalia 

dietologebi ar miakuTvneben fosfolipidebs Seucvlad nutrientebs, magram isini warmoadgenen 

sakvebis biologiurad aqtiur komponentebs. maTi sadReRamiso norma 5 g. Seadgens. 

amoniumis fosfatidebi warmoadgenen orTofosformJavisa da acilgliceridebis 

urTierTqmedebis produqtebis amoniumis marilebs. gansxvavebiT bunebrivi analogebisagan isini 

ar ivlebian sruliad uvnebel nivTierebebad da Sesabamisad maTi produqtebSi Setanis doza 

reglamentirebulia Sesabamisi dokumentebiT. 

samrewvelo lecitinebis warmoebis ZiriTad wyaros zeTovani kulturebi (soia, mzesumzira) 

warmoadgenen. 

fosfolipidebis damaxasiaTebel Taviseburebas warmoadgens maTi unari warmoqmnan mdgradi 

emulsiebi, rogorc wyali/cximi aseve cximi/wyali sistemebSi. Sesabamisad farToa maTi 

gamoyenebis sfero. isini SeiZleba gamoyenebul iqnan, rogorc maionezis, aseve margarinebis tipis 

produqtebSi. 

saqarozisa da sorbitis eTerebi (E 473, E 491-496) warmoadgenen saqarozis  an eqvsatomiani 
spirtis (sorbitis)  da bunebrivi cximovani mJavebis mono- da digliceridebs. 

am jgufis emulgatorebi   xasiaTdebian gansxvavebuli hidrofiluri TvisebebiT. isini 

ZiriTadad gamoiyenebian fqvilovani sakonditro nawarmis, yavisaTvis gankuTvnili naRebis, 

mSrali safuaris da margarinis warmoebaSi. 

rZemJavis eTerebi (laqtilatebi E481, E 482) warmoadgenen rZis mJavisa da umaRlesi 

cximovani mJavis natriumis an kalciumis marilebs. es emulgatorebi SesaZlebelia mivakuTvnoT 

anionoaqtiur zedapirulad aqtiur nivTierebebs, gamoiyenebian purisa da purfunTuSeulis 

warmoebisas, pudingebis, aTqvefili naRebisa da sxva produqtebis mosamzadeblad.  

 
sasursaTo produqtebis gemosa da aromatze 

moqmedi nivTierebebi 
 

sasursaTo produqtebis Sefasebisas momxmarebeli gansakuTrebul yuradRebas uTmobs mis 
gemosa da aromats, raSic gansakuTrebul rols TamaSoben tradiciebi da Cvevebi. garda amisa 

mniSvnelovania, im harmoniulobis SegrZneba, romelic warmoiqmneba adamianis organizmSi 

sasiamovno gemosa da aromatis produqtis  miRebis dros. 

arasasiamovno da aratipiuri gemo xSirad asocirdeba produqtis dabal xarisxTan. kvebis 

fiziologia sagemovno da aromatul nivTierebebs ganixilavs, rogorc sakvebis umniSvnelovanes 

komponentebs, romlebic aumjobeseben sakvebis monelebas, saWmlis momnelebeli jirkvlebis 

sekreciis aqtivirebis gamo, amaRleben im fermentebis aqtiobas, romlebic xels uwyoben   

saWmlis monelebisa da aTvisebis process. Tanamedrove warmodgeniT am jgufis nivTierebebi 

aumjobeseben kuW-nawlavis mikrofloras da amcireben mosaxleobis calkeul jgufebSi 

disbaqteriozis movlenas. 

sasursaTo produqtis gemosa da aromats gansazRvravs mravali faqtori, romelTa Soris 

gansakuTrebiT mniSvnelovania: 

 nedleulis Semadgenloba; 

 teqnologiuri procesis dros Setanili sagemovno danamatebi; 

 produqtis damzadebisas, sxvadasxva qimiuri, bioqimiuri da mikrobiologiuri 

procesebis gavleniT   warmoqmnili nivTierebebi; 

 produqtis Senaxvisas sxvadasxva qimiuri, bioqimiuri da mikrobiologiuri 

procesebis gavleniT   warmoqmnili nivTierebebi; 
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am jgufis nivTierebebs miekuTvnebian:  tkbili nivTierebebi, aromatizatirebi, gemosa da 

aromatis gamaZliereblebi da mJavebi. 

 

 tkbili nivTierebebi 
 

tkbili nivTierebebi farTod gamoiyeneba kvebis mrewvelobasa da kulinariaSi. adamianis 

mier gamoyenebul  damatkboblebs Soris pirvelebad SesaZlebelia CavTvaloT Tafli da xilis 

wvenebi. amJamad yvelaze xSirad gamoyenebul ZiriTad tkbil nivTierebas Saqari warmoadgens. 

ukanasknel wlebSi gansakuTrebiT intensiurad viTardeba dabalkaloriuli produqtebis 

warmoeba, romlebic  ZiriTadad gankuTvnilia sxvadasxva  problemebis mqone adamianebisaTvis, 

pirvel rigSi diabetiT daavadebulebisaTvis. Sesabamisad gafarTovda Saqris Semcvlelebis 

(poliolebi) da damatkboblebis, rogorc bunebrivi aseve sinTezuris, warmoeba.  isini 

SesaZlebelia xasiaTdebodnen  saqarozis identuri, aseve masze ramdenime aseuljer maRali 

sitkboTi.   

damatkbobel sakveb danamatebs (funqcionaluri klasi 22)  miekuTvneba araSaqrovani bunebis 

nivTierebebi, romlebic aniWeben produqtebs tkbil gemos. arsebobs am nivTierebebis ramdenime 

gansxvavebuli klasifikacia: 

 warmoSobis mixedviT ( bunebrivi da sinTezuri); 

 kaloriulobis mixedviT (maRalkaloriuli, dabalkaloriuli da arakaloriuli); 

 sitkbos xarisxis mixedviT ( Saqris dabali an maRali eqvivalentis mqone);   

 qimiuri Semadgenlobis mixedviT da a.S. 

cxrilSi mocemulia am jgufis sakvebi danamatebis SedarebiTi daxasiaTeba. 

                                                                 

Saqris Semcvelebisa da damatkboblebis 

SedarebiTi daxasiaTeba 

 

maCvenebeli 

 

saqaroza damatkboblebi poliolebi 

energetikuli Rirebuleba, kkal/g 4,0 0 2,4 

sitkbos koeficienti 1,0 30_3500  0,6-0,85 

gavlena insulinis doneze Zlieri ar  gaaCnia susti 

moqmedeba saWmlis momnele-bel 

sistemaze 

neitraluri ar moqmedebs SesaZlebelia 

gamoiwvios 

faRaraTi 

gavlena kbilebis janmr-

Telobaze 

SesaZlebelia 

gamoiwvios 

kariesi 

ar moqmedebs ar moqmedebs 

 

rogorc cxrilidan Cans poliolebi da damatkboblebi TvisebebiT mkveTrad gansxvavdebian 

saqarozisagan.  

aRsaniSnavia, rom fqvilovan sakonditro nawarmSi Saqris Secvla Zalian xSirad mTel rig 

teqnologiur siZneleebTanaa dakavSirebuli, radgan saqaroza  warmoadgens ara marto 

damatkbobels, aramed gavlenas axdens comis struqturul_meqanikur Tvisebebze, zRudavs 

fqvilis cilebis gajirjvebis unars, moqmedebs produqtis organoleptikur Tvisebebsa da 

Senaxvis vadebze. 
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naturaluri  tkbili nivTierebebi 
 

bunebriv damatkbobelebs Soris gansakuTrebuli adgili uWiravT cilis Semcvel 

danamatebs. maT mimarT interesi gansakuTrebiT gaizarda XX saukunis 60-iani wlebidan, rac 

pirvel rigSi gamowveuli iyo maRali satkboTi, dabali kaloriulobiT da uvneblobiT. 

mirakulini Tavisi bunebiT glikoproteidia. misi cilovani nawili Sedgeba 18 aminomJavis 

373 naSTisagan. naxSirwylovani nawili Seicavs glukozis, fruqtozis, arabinozis, qsilozis da 

sxva monozebis naSTebs. nedleuls warmoadgens Richazdela dulcifia-s (afrika) nayofi. mirakulini 

100-jer tkbilia Saqarze, Termomdgradia pH 3-12is farglebSi. 

monelini _cilaa, Sedgeba ori polipeptiduri jaWvisagan, romlebSic aminomJavaTa naSTebis 

raodenoba Sesabamisad 50 da 44-is tolia. mis nedleuls warmoadgens afrikis kenkrovani 

mcenaris Dioscoreopyllum cumminsii-s nayofi. igi 1500-2000-jer tkbilia saqarozasTan SedarebiT. 

mdgradia  pH 2-9-is farglebSi. gacxelebisas, gansakuTrebiT aris sxva mniSvnelobis dros 

Termolabiluria, kargavs sitkbos. 

taumatini E 957 damatkbobeli, gemosa da aromatis gamaZlierebeli warmoadgens cilovani 

bunebis nivTierebas. miiReba Thaumatococus danielli-s (CrdiloeT afrika) nayofis gadamuSavebiT. 

yvelaze tkbili bunebrivi damatkbobeli, misi sitkbo 1600-2500-jer aRemateba saqarozis sitkbos. 

sitkbos ganmsazRvreli faqtoria cilis meoTxeuli struqtura. sitkboze gavlenas axdens aris 

pH, marilebisa da Jangbadis Tanaoba. taumatinis sitkboze gansakuTrebiT did gavlenas axdens 

aluminis ioni. kompleqsi taumatini_AL3+  3500-jer tkbilia Saqarze. 

taumarinis sitkbo ar aRiqmeba myisierad, magram didxans rCeba. cxobis an Sewvis dros misi 

sitkbo mniSvnelovnad mcirdeba, magram gemosa da aromatis gamaZlierebeli efeqti rCeba. 

steviozidi kristaluri glikozidi miiReba Stevia rebaudiana-s (paragvai, CineTi, iaponia) 

foTlebidan. kargad ixsneba wyalSi, Termolabiluria, sitkbo 300-jer aRemateba saqarozisas.  

mcire raodenobis dros xasiaTdeba sasiamovno tkbili gemoTi, didi raodenobis dros tovebs 

mware gemos. 

stevia kargad xarobs dasavleT saqarTveloSi. misi foTlebisa da Reros gamoyenebiT 

SemuSavebulia sakonditro nawarmis, marmeladis da sxva saxis kanfetebis damzadebis 

teqnologia. 

glicirizini (Zirtkbila) E 958  damatkbobeli, gemosa da aromatis gamaZlierebeli. evropaSi 

cnobili erT-erTi yvelaze Zveli tkbili nivTiereba. Rebuloben samxreT evropasa da Sua aziaSi 

gavrcelebuli tkbili xis (Zirtkbila) Zirebidan, romelic Seicavs 6-14% glicirizins, 

saxamebels, Saqars, cilas da flavonebs. 

glicirizini ufero kristaluri nivTierebaa, ar ixsneba civ, magram kargad ixsneba cxel 

wyalsa da eTilis spirtSi. igi 5—100-jer tkbilia Saqarze, magram ar aqvs gamoxatuli tkbili 

gemo, xasiaTdeba specifiuri gemoTi (Zirtkbilis gemo) da suniT. saqarozis Tanaobisas 

amJRavnebs sinergetikul efeqts. Zirtkbilas eqstraqti gamoiyeneba sakonditro nawarmSi da 

Tambaqos warmoebisas. 

neohesperidin_dihidrohalkoniEE 959 miiReba  greifrutis kanisagan gamoyofili nargininis 

modifikaciiT.  cudad ixsneba wyalSi, kargad spirtSi. misi sitkbo 1800-2500-jer aRamateba 

Saqrisas. sxva damatkbobelebis Tanaobisas misi sitkbo mkveTrad izrdeba. aratoqsiuria. 

gamoiyeneba alkoholini sasmelebisa (50 mg/kg) da saReWi rezinis (20 mg/kg) damzadebisas. 

 

 
sinTezuri damatkboblebi 

 
bolo dros gansakuTrebul yuradRebas iZenen sinTezuli tkbili nivTierebebi. 

kaliumis acesulfami (suneti) E 950 kristaluri nivTiereba, kargad ixsneba wyalSi, Termo 

da qimiurad mdgradia. ara toqsiuria, ar xasiaTdeba mutagenuri da kancerogenuli TvisebebiT. 
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ar aiTviseba adamianis organizmis mier, ar ganicdis kumulirebas da ucvlelad gamoiyofa 

organizmidan SardTan erTad. misi sitkbi 200-jer aRemateba Saqrisas. gamoiyeneba sakondirto 

nawarmis, ualkoholo sasmelebis, dieturi pur-funTuSeulisa da nayinis warmoebaSi. misi 

maqsimaluri koncentracia sakveb produqtebSi meryeobs 300-2000 mg/kg farglebSi. 

aspartami (sanekta, nutrasviti, sladeqsi) E 951 warmoadgens dipeptids, Sedgeba asparaginis 
mJavisa da fenilalaninis naSTebisagan, xasiaTdeba gemosa da aromatis gamaZlierebeli efeqtiT. 

200-jer tkbilia Saqarze. gamoiyeneba im produqtebis warmoebisas, romlebic ar ganicdian 

Termul damuSavebas (kremebi, nayini, wvenebi, sasmelebi) radgan tenis Tanaobisas, maRal 

temperaturaze (1500C) gardaiqmneba diketopiperazinad. xangrZlivi Semowmebebis Sedegad 

dadginda, rom igi ara toqsiuria da ar xasiaTdeba kancerogenuli moqmedebiT, magram  

ukuCveneba aqvs fenilketonuriiT daavadebulebisaTvis. aspartami xangrZlivi Senaxvis dros 

kargavs sitkbos, amis gamo misi gamoyeneba xangrZlivi Senaxvis produqtebisaTvis 

aramizanSewonilia. 

ciklomis mJava, misi natriumis, kaliumis da kalciumis marilebi E 952 sasiamovno motkbo 
gemos nivTierebebia simwaris gareSe, Termomdgradobis gamo gamoiyenebian xarSvisa da cxobis 

dros, kargad ixsnebian wyalSi. maTi sitkbo 30-jer metia Saqrisaze. miekuTvnebian “Zveli Taobis” 

damatkbobelebs. gamoiyenebian sakonditro nawarmisa da sasmelebis warmoebisas. aumjobeseben 

saqarinis gemos (10 wili ciklomati 1 wil saqarinze) 

saqarini,  misi natriumis, kaliumis da kalciumis marilebi E 954 “Zveli Taobis” 

damatkbobeli. TeTri kristaluri nivTiereba, ar SeiTviseba organizmis mier, misi 98% gamoiyofa 

ucvleli saxiT, xasiaTdeba mcire Sardmdeni efeqtiT,  ar aris rekomendirebuli  xSirad miReba. 

tovebs mware gemos, romlis gamosworeba SesaZlebelia ciklomatebTan SereviT. 300_500-jer 

tkbilia Saqarze. mJave areSi gacxelebisas iSleba orTo_sulfobenzois mJavis gamoyofiT, 

romelic xasiaTdeba fenolis arasasiamovno gemoTi. gamoiyeneba diabetiT daavadebuli 

adamianebis sakvebi produqtebis, sasmelebis, saReWi rezinis da sxv. dasamzadeblad. 

sukraloza (triqlorgalaqtosaqaroza) E 955 warmoadgens “axali Taobis” damatkbobels. 

xangrZlivi gamokvlevebis Sedegad igi uvneblad aris miCneuli. 

 

SaqrisSemcvlelebi 
 

am jgufis tkbil nivTierebebs miekuTvnebian mravalatomiani spirtebi,zogjer maT Saqris 

spirtebsac uwodeben. xasiaTdebian faRaraTis efeqtiT, rac aucileblad unda iyos miTiTebuli 

maTi gamoyenebiT damzadebul produqtebze. 

qsiliti E 967 TeTri feris kristaluri nivTierebaa, kargad ixsneba wyalSi. misi sitkbo 

Saqris mxolod 0,85% Seadgens. xasiaTdeba tenSemboWveli  efeqtiT, warmoadgens stabilizators 

da gaaCnia emulgatoris Tvisebebi. qsiliti TiTqmis mTlianad SeiTviseba organizmis mier, ar 

axdens uaryofiT gavlenas kbilebis mdgomareobaze, aZlierebs kuWisa da naRvlis wvenebis 

gamoyofas. ar axdens gavlnas sisxlSi Saqris Semcvelobaze. gamoiyeneba sakonditro 

mrewvelobaSi, puris, ualkoholo gazirebuli sasmelebis da sxva dieturi da diabeturi 

daniSnulebis produqtebis warmoebaSi. 

sorbiti E 420 TeTri feri wyalSi kargad xsnadi nivTierebaa. iseve, rogors qsiliti, 

sorbitic mTlianad SeiTviseba adamianis organizmis mier da ar axdens gavlenas sisxlSi Saqris 

Semcvelobaze. misi sitkbo Saqris sitkbos mxolod 0,6%-s Seadgens. gamoiyeneba dieturi da 

diabeturi produqtebis warmoebisas. sorbits da sorbitis vaJins xSirad miakuTvneben ara sakveb 

danamatebs, aramed sakvebi produqtebis axal saxeobas. 

laqtiti E 966 miiReba laqtozis (rZis Saqari) hidrirebiT. misi sitkbo Saqris 0,4% 

Seadgens. kargad ixsneba wyalSi. xasiaTdeba sufTa gemoTi da ar tovebs simwares. misi 

kaloriuloba 2-jer naklebia Saqris kaloriulobaze, ar iwvevs kbilebis kariess. gamoiyeneba 
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diabeturi produqtebis dasamzadeblad. fizikur-qimiuri TvisebebiT axloa saqarozasTan, ris 

gamoc  fqvilovani nawarmis damzadebisas ar moiTxovs cvlilebebs teqnologiaSi. 

mravalatomiani spirtebis Semcveli produqtebis etiketebze aRniSnul unda iqnas, rom maTi 

15-20 g. meti raodenobiT moxmarebam SesaZlebelia gamoiwvios diarea. 

 
tkbili nivTierebebis narevebi 

 
ukanasknel wlebSi didi yuradReba eTmoba e.w. “tkbil narevebs”, romlebic sxvadasxva 

tkbili nivTierebebis narevs warmoadgenen. narevebis Sedgenis dros yuradReba eqceva iseT 

maxasiaTeblebs, rogoricaa narevis sitkbo, gemos gaumjobeseba, sitkbos SegrZnebis 

xangrZlivoba, sinergetikuli efeqti, Semadgeneli nivTierebebis teqnologiuri maxasiaTeblebi, 

Sesacvleli Saqris raodenoba, narevis fasi. narevebis raodenoba wlidan wlamde izrdeba, rac 

sxvadasxva ekonomikuri mosazrebebiTaa gamowveuli . 

 

aromatuli nivTierebebi 
 

aromatuli nivTierebebi TamaSoben erT-erT umniSvnelovanes rols sasursaTo produqtebis  

organoleptikuri Sefasebisas. jer kidev pirvelyofili adamianisaTvis, produqtis suni 

warmoadgenda umniSvnelovanes maxasiaTebels, romliTac igi erTmaneTisagan arCevda saWmelad 

vargis da uvargis sakvebs. 

miuxedavad imisa, rom aromatuli nivTierebebi ar xasiaTdebian kvebiTi RirebulebiT, isini 

mniSvnelovnad gansazRvraven sasursaTo produqtis xarisxs. magaliTad rac ar unda maRali 

kvebiTi RirebulebiT xasiaTdebodes uCveulo aromatis mqone sakvebi produqti igi ar 

isargeblebs momxmareblebis moTxovniT. cnobilia, rom aromatuli nivTierebebi astimulireben 

sanerwyve da kuWis jirkvlebis muSaobas, riTac xels uwyoben saWmlis momnelebeli organoebis 

muSaobas. 

aromatuli nivTierebebi sakveb produqtebSi SesaZlebelia warmoiqmnan: 

 specifiuri bunebrivi procesebis Sedegad. magaliTad xilis damwifebis dros; 

 mikrobiologiuri procesebis Sedegad. magaliTad yvelis warmoebis dros; 

 teqnologiuri damuSavebis procesSi. puris cxobis, yavis marcvlebis moxalvis an 

xorcis Sewvis dros. 

 mza sakvebi produqtis gemosa da aromatze moqmedebs  mravali faqtori: nedleulis 

Semadgenloba, misi xasiaTi da masSi arsebuli aromatwarmomqmneli nivTierebebis raodenoba, 

teqnologiuri procesebis Tavisebureba _ xangrZlioba, temperatura, fementebis aqtioba. 

 mza produqtis produqtis aromati da gemo fasdeba sensoruli analizis safuZvelze. 

Senaxvisa da zogierTi teqnologiuri operaciebis dros adgili aqvs produqtis aromatisa da 

gemos dakargvas, risTvisac xSir SemTxvevebSi aucilebeli xdeba aromatizatorebis Setana. 

aromatizatirebi ewodebaT sakveb danamatebs, romlebic warmoadgenen aromatuli 

nivTierebebis narevebs an individualur nivTierebebs, gamxsnelis an SemavsebliT an maT gareSe, 

romlebic emateba produqts aromatisa da gemos gasaumjobeseblad. es nivTioerebebi produqts 

aniWeben misTvis damaxasiaTebel specifikur gemosa da aromats. 

aromatizatorebs ar miekuTvneba: wvenebi, vaJinebi, Rvino, sunelebi da a.S. miuxedavad imisa, 

rom maTma damatebam SesaZlebelia gavlena iqonios produqtis gemosa da aromatze. 

sakvebi aromatizatorebi iyofian naturalur, naturaluris identur da sinTezur 

aromatizatorebad. isini gansakuTrebiT farTod gamoiyenebian ualkoholo sasmelebis, nayinis, 

liqior-aryis nawarmis, saReWi rezinis da sakonditro nawarmis  damzadebis dros. 

aromatizatorebis farTo asortimenti, maTi gansxvavebuli buneba, qimiuri Semadgenloba 

(aromatizatirebis umrevlesoba warmoadgens narevs) arTulebs maT higienur Sefasebasa da 
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uvneblobis gansazRvras. aromatizatorebi ar arian Seyvanili sakvebi danamatebis 

klasifikatorSi da maT ar eniWebaT E indeqsi. 
aromatizatorebis gamoyenebis aucilebloba dgindeba normatiul-teqnikuri dokumentaciis 

saSualebiT da Tanxmdeba janmrTelobis saministros Sesabamis samsaxurebTan. 

aromatuli nivTierebebis  wyaros warmoadgenen eTer-zeTebi da nayenebi, sunelebi da maTi 

gadamuSavebis produqtebi, qimiuri da mikrobiologiuri sinTezi. sinTezuri aromatizatorebi 

miiRebian organuli sinTezis an sxva aratradiciuli meTodebiT. maTi miRebis meTodebi da 

buneba Zlier gansxvavdeba erTmaneTisagan. isini SeiZleba ekuTvnodnen eTerzeTebs, aldehidebs, 

spirtebs, rTul da martiv eTerebs da sxva. 

aromatwarmomqmneli nivTierebebis umravlesoba warmoadgens narevs, mxolod iSviaT 

SemTxvevaSi individualur nivTierebas. 

eTer-zeTebi warmoadgenen aqroledi organuli nivTierebebis narevs, romlebsac 

gamoimuSaveben mcenareebi da romlebic ganapirobeben maT suns. maTi Semcveloba sakmaod farTo 

intervalSi meryeobs – 0.1%-dan ( vardis furclebi) 20%-mde (mixakis Tesli). eTerzeTebi 

mravalkomponentiani narevebia, maTgan gamoyofili nivTierebebis raodenoba  aTass aRwevs.  

eTerzeTebis qimiuri Semadgenloba Zalian cvalebadia da damokidebulia adgilze, 

klimatur Taviseburebebze, vegetacis stadiasa da aRebis vadebze, aRebis Semdgom damuSavebis 

Taviseburebebze, Senaxvis pirobebsa da vadebze, miRebisa da gadamuSavebis teqnologiaze. 

eTerzeTebSi Semavali nivTierebebis qimiuri buneba Zalian gansxvavebulia da moicavs 

sxvadasxva klasebis naerTebs: naxSirwylebs, spirtebs, fenolebs da maT nawarmebs, mJavebs, 

martiv da rTul eTerebs, magram maT ZiriTad Semadgenel nawils terpenebi da maTi 

JangbadnaerTebi warmoadgenen. 

eTerzeTebis miReba SesaZlebelia Semdegi xerxebis gamoyenebiT: 

 orTqliT gadadeniT; 

 civi dawnexviT; 

 organuli gamxsnelebiT eqstraqcia da maTi Semdgomi gadadeniT ; 

 cximiT gamowvilva; 

 CO2-iT eqstraqcia. 

meTodis SerCeva xdeba nedleulis Taviseburebis gaTvaliswinebiT. nedleulad 

SesaZlebelia gamoyenebul iqnas axlad aRebuli,  damWknari, gamSrali an fermentirebuli 

masala. 

eTer-zeTebi ufero an Seferili (mwvane, yviTeli, wablisferi) siTxeebia. isini ar an cudad 

ixsnebian wyalSi,  kargad ixsnebian arapolarul organul gamxsnelebSi. haerze sinaTlis 

moqmedebiT advilad iJangebian. 

XX saukuneSi organuli qimiis da qimiuri sinTezis ganviTarebam saSualeba mogvca 

gvewarmoebina bunebrivis identuri sinTezuri eTerzeTebi, sinTezuri analogebi xasiaTdebian 

mravalkomponenturobiTa da mravalgvarobiT. 

 naturaluris identuri sakvebi aromatizatorebi warmoadgenen surnelovani nivTierebebis 

(bunebrivi,sinTezuri) kompozicias  Sesabamis gamxsnelSi an myar  matarebelze (saxamebeli, 

laqtoza, cila, marili da a.S.). 

mxolod naturaluri aromatizatorebis gamoyeneba araekonomiuria, radgan saWiroeben didi 

raodenobiT nedleulsa da xasiaTdebian aromatis arastabilurobiT. 

sinTezuri aromatizatorebi, maT Soris iseTebic, romlebsac ar gaaCniaT bunebrivi 

analogebi, gadian xangrZliv higienur Semowmebas, gamoirCevian maRali stabilurobiT, 

intensiuri aromatiT, dabali fasiT. meti sxvadasxva kombinaciiT SesaZlebelia nebismieri xilis 

damaxasiaTebeli aromatis miReba. 

 sinTezuri aromatuli nivTierebebidan aRsaniSnavia vanili, citrali, diacetili da sxva. 

informacia aromatuli nivTierebis Setanis Sesaxeb aucileblad unda iyos miTiTebuli 

etiketze. 
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gemosa da aromatis gamaZlierebeli  
nivTierebebi 

 
sakvebi danamatebi, romlebic aZliereben an modifikacias ukeTeben sakvebi produqtis 

gemosa da aromats miekuTvnebian me-12 funqcionalur klass, maT xSirad “gemos gamacocxlebel” 

danamatebsac uwodeban.  am jgufs  miekuTvneba nivTierebebis SedarebiT mcire raodenoba, 

romlebic warmoadgenen glutaminis, guanilisa da inozinis mJavis nawarmebs, 

ribonukleotidebisa da maltolis warmoebulebs.  
am jgufis naerTebis sakvebSi Setana, teqnologiuri procesebis an uSualod moxmarebis 

win, aRadgens produqtis bunebriv sagemovno Tvisebebs, romlebic SesaZlebelia nawilobriv 

mcirdeba warmoebis an kulinaruli damuSavebis procesSi. zogierTi maTgani xasiaTdeba 

damakonservebeli TvisebebiTac. 

glutaminis mJava da misi marilebi E 620 - E 625  zemoqmedeben sagemovno receptorebis 

daboloebebze da iwveven “dakmayofilebis” grZnobas, rac “glutaminis efeqtis” saxelwodebiT 

aris cnobili.  

“glutaminis efeqtiT” xasiaTdeba axali xili da bostneuli, axali xorci. Senaxvisa da 

gadamuSavebis dros glutaminis mJavisa da misi warmoebulebis Semcveloba klebulobs, rac 

vlindeba gemos cvlilebaSi. glutaminis mJavis da gansakuTrebiT natriumis marilis Setana 

aRadgens dakargul gemosa da aromats. am danamatebis optimaluri moqmedeba vlindeba pH 4-6.5 
farglebSi aris pH-is Semdgomi Semcirebisas “glutaminis efeqti” qreba. 

glutaminis mJava da misi warmoebulebi amcireben cximebis Jangvis siCqares cxoveluri 

warmoSobis produqtebsa da margarinis nawarmSi. am danamatebs umateben koncentratebsa da 

konservebs, kulinarul nawarms da mza kerZebs. es danamatebi dadebiTad moqmedeben tvinis 

sisxlZarRvebis aTerosklerozis mkurnalobisas. maTi Setana bavSvTa kvebis produqtebSi 

akrZalulia. 

guanilis mJava da misi marilebiEE 626-E629 xasiaTdebian bevrad ufro Zlieri sagemovno 

moqmedebiT, vidre glutaminis mJava da misi marilebi. gamoiyenebian konservebis, sunelebisa da 

saneleblebis warmoebis dros. 

inozinis mJava da misi marilebi E 630 – E 633 xasiaTdebian gemos gaZlierebisa da 

modifikaciis TvisebiT. maTi moqmedeba cxoveluri produqtebis eqstraqtiuli nivTierebebis  

efeqtis mzgavsia.  

msgavsi TvisebebiT xasiaTdebian ribonukleotidebic (E 634 – E635). 
maltoli da eTilmaltoli (E 636 –E637), ara marto aZliereben gemosa da aromats, aramed 

warmoadgenen aromatizatorebs. maltoli erT-erTi pirveli aromatizatoria, romelic 

aRmoCenil iqna purSi. igi farTod gamoiyeneba purisa da fqvilovani sakonditro nawarmis 

cxobis dros. 

danarCeni naerTebi : glicini, leicini, lizini da benzois fisis gamoyeneba jer-jerobiT 

SezRudulia. 

 

 

 

  sasursaTo sistemebis mJavianobis regulatorebi 
 

sasursaTo produqtSi sakvebi mJavebis arseboba SesaZlebelia gamowveuli iyos maTi 

sistemaSi xelovnurad SetaniT. am SemTxvevaSi sakvebi mJavebi gamoiyenebian, rogorc 

teqnologiuri danamatebi.   SesaZlebelia gamovyoT produqtSi, mJavebis   Setanis sami ZiriTadi  

mizani: 

 organoleptikuri Tvisebebis  CamoyalibebisaTvis; 

 konsistenciis formirebisaTvis; 
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 stabilurobis  da Senaxvis unarianobis gasazrdelad. 

ZmarmJava (yinulovani) E 460 warmoadgens yvelaze gavrcelebul sakveb mJavas. igi mzaddeba 

esenciis saxiT, romelSic ZmarmJavis Semcveloba 70-80%-s aRwevs. yofacxovrebaSi gamoiyeneba 

misi ganzavebuli xsnari, romelmac sufris Zmris saxelwodeba miiRo. 

Zmris gamoyeneba sasursaTo produqtebis  SenaxvisaTvis, konservirebis erT-erT yvelaze 

Zveli meTodia.  

Zmari miiReba ZmarmJava duRilis Sedegad. Zmris misaRebad gamoyenebuli nedleulis 

mixedviT arCeven Rvinis, xilis, vaSlis, spirtis da sinTezur Zmars. ZmarmJava marilebsa da 

eTerebs acetatebi ewodebaT. kaliumisa da natriumis acetetebi ( E 461, E 462)  gamoiyenebian 
sakvebi danamatebis saxiT. 

ZmarmJavasa da acetatebTan erTad kvebis mrewvelobaSi gamoiyeneben natriumisa da kaliumis 

diacetatebi, romlebic acetatebisa da ZmarmJavis (1:1) molaruli xsnarebis narevs warmoadgenen. 

ZmarmJavis moqmedeba ZiriTadad dafuZnebulia dasakonservebeli produqtis pH-is dawevaze 

da mimarTulia baqteriebis sawinaaRmdegod. gamoyenebis ZiriTadi sferoa bostneulis konservebi 

da marinadebi. 

ZmarmJava gamoiyeneba maionezebis da souzebis dasamzadeblad, Tevzis, bostneulisa da 

xilis dasamarinadeblad. igi farTod gamoiyeneba, rogorc sagemovno danamati. 

rZemJava E 270  gamodis  ori formiT, romlebic erTmaneTisagan gansxvavdebian 

koncentraciis mixedviT: 40%-iani da 70%.  rZemJavas marilebsa da eTerebs laqtatebi ewodebaT. 

danamatis saxiT igi gamoiyeneba karamelis masis, ualkoholo sasmelebisa da rZemJava 

produqtebis warmoebisas. bavSvTa kvebis produqtebSi rZemJavis gamoyeneba SezRudulia. 

limonmJava E 330  warmoadgens Saqrebis  limonmJava duRilis produqts. xasiaTdeba ufro 

rbili gemoTi, sxva sakveb mJavebTan SedarebiT da ar aRizianebs kuWnawlavis lorwovan garss. 

limonmJavas marilebsa da eTerebs citratebi ewodebaT. gamoiyeneba sakonditro warmoebaSi, 

ualkoholo sasmelebisa da zogierTi saxeobis Tevzis konservebis dasamzadeblad. 

vaSlis mJava E 296  xasiaTdeba ZmarmJavasa da limonmJavaze naklebi mJave gemoTi. sawarmoo 

gamoyenebisaTvis vaSlis mJavis miReba xdeba sinTezuri gziT maleinis mJavisagan, ris gamoc misi 

sisufTave  dgindeba maleinis mJavis minarevebis Semcvelobis mixedviT. vaSlismJava oqsimJavas 

warmoadgens mis   marilebs da eTerebs malatebi ewodebaT. 1000C-ze gacxelebisas igi 

gardaiqmneba anhidridad.  

vaSlismJava gamoiyeneba sakonditro mrewvelobasa da ualkoholo sasmelebis warmoebaSi. 

Rvinis mJava E 334 warmoadgens meRvineobis narCenebis (Rvinis safuvrebi da Rvinis qva) 

gadamuSavebis produqts. ar warmoadgens kuW-nawlavis lorwovani garsis gamaRizianebels, misi 

80% iSleba nawlavebSi baqteriebis zemoqmedebis Sedegad. RvinismJavis marilebsa da eTerebs 

tartratebi ewodebaT. gamoiyeneba sakonditro mrewvelobasa da ualkoholo sasmelebis 

warmoebaSi. 

adipinis mJava E 355 mrewvelobaSi miiReba cikloheqsanis orsafexuriani JangviT. xasiaTdeba 

karbonis mJavebisaTvis damaxasiaTebeli yvela TvisebiT, warmoqmnis wyalSi xsnad marilebs. 

advilad Sedis eTerificirebis reaqciebSi mono- da dieTerebis warmoqmniT. adipinis mJavis 

marilebi da eTerebi adipinatebad iwodebian. gamoiyeneba ualkoholo sasmelebisaTvis mJave 

gemos misacemad. 
qarvis mJava E 363 warmoadgens adipinis mJavis warmoebis Tanaur produqts. cnobilia misi 

qarvis narCenebidan gamoyofis meTodic. xasiaTdeba dikarbonis mJavis TvisebebiT, mis marilebs 

da eTerebs sukcinatebi ewodebaT. 2350C-ze qarvis mJava kargavs wyals da gardaiqmneba 

anhidridad. gamoiyeneba kvebis mrewvelobaSi aris pH-is regulirebisaTvis. 

fumaris mJava E 397 Sedis mravali mcenarisa da sokos SemadgenlobaSi, warmoiqmneba 

naxSirwylebis duRilis dros mikroorganizm Aspergillus fumaricus-is Tanaobisas. sawarmoo 

meTodi dafuZnebulia, marilmJavis Tanaobisas maleinis mJavis izomerizaciaSi. mis marilebs da 
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eTerebs fumaratebi ewodebaT. kvebis mrewvelobaSi fumaris mJava gamoiyeneba limonisa da Rvinis 

mJavis Semcvlelad. xasiaTdeba toqsiuri efeqtiT, ris gamoc misi gamoyeneba SezRudulia. 

glukoni-delta-laqtoni E 575 warmoadgens -D-glukozis anaerobuli Jangvis produqts. 

wyalxsnarebi glukono-delta-laqtoni hidrolizirdeba glukonis mJavis warmoqmniT, rac 

dakavSirebulia xsnaris pH-is cvlilebasTan. igi gamoiyeneba, rogorc mJavianobis regulatori 

da gamafxvierebeli sadeserto narevebsa da xorcis farSze damzadebul produqtebSi. 

fosformJava da misi marilebi ( kaliumi, natriumi, kalciumi) E 339-341 xSirad Sedian 

sasursaTo nadlulsa da misi gadamuSavebis produqtebSi. isini didi raodenobiT Sedian rZis, 

xorcis da Tevzis produqtebSi, zogierTi saxis marcvleulsa da kaklovnebSi. fosfatebi 

gamoiyenebian ualkoholo sasmelebisa da sakonditro nawarmis damzadebisas. misi gamoyeneba 

SezRudulia, radgan maRalma dozebma SesaZlebelia gamoiwvion kalciumisa da fosforis 

disbalansi. 

 

nivTierebebi, romlebic  zrdian produqtebis 
 Senaxvis unars da   vadebs  

 
 

Senaxvis dros sasursaTo produqtebisa da nedleulis gafuWeba warmoadgens rTuli 

fizikur-qimiuri (hidrolituri, JangviTi) da mikrobiologiuri (mikrobuli floris ganviTareba) 

erTobliobas. es procesebi erTmaneTTan mWidro kavSirSia, maTi warmoqmnis SesaZleblobebi da 

siCqare ganisazRvreba mravali faqtoriT: sakvebi produqtis Semadgenloba da mdgomareoba, 

tenianoba, aris pH, fermentebis aqtioba, nedleulis gadamuSavebisa da Senaxvis teqnologiis 

Tavisebureba, antimikrobuli, antidamJangveli da damakonservebeli nivTierebebis arseboba. 

sakvebi produqtebis gafuWeba iwvevs misi xarisxisa da organoleptikuri Tvisebebis  
gauaresebas, adamianis  janmrTelobisaTvis mavne, saSiSi nivTierebebis dagrovebas,  ris 

Sedegadac sakvebi produqti sakvebad gamousdegari xdeba. 

mikroorganizmebiT dasenianebuli sakvebi produqtebis gamoyenebam, romlebSic 

SesaZlebelia iyos toqsinebi, SesaZlebelia gamoiwvios mZime mowamvlebi da sikvdili. 

Senaxvisas sakvebi nedleulisa da produqtebis gafuWeba dakavSirebulia did ekonomikur 

danakargebTan. 

zemod aRniSnulidan gamomdinare, sakvebi produqtebis xarisxisa da uvneblobis 

uzrunvelyofa, maTi Senaxvis vadebis gaxangrZliveba, danakargebis Semcireba didi socialuri 

da ekonomikuri problemaa nebismieri qveynisaTvis. 

saukuneebis manZilze adamianebi cdilobdnen gaezardad sasursaTo produqtebis Senaxvis 

vadebi SrobiT, damarilebiT, sxvadasxva saneleblebis, Zmris, zeTebis, Taflis da sxv. 

gamoyenebiT. 

XIX saukunis dasasrulisa da XX saukunis dasawyiSi qimiis ganviTarebam xeli Seuwyo 

qimiuri konservantebis _ benzoinis, misi warmoebulebisa da salicilis mJavebis gamoyenebis 

danergvas. konservantebma gansakuTrebiT farTo gamoyeneba XX saukunis dasasrulisaTvis miiRes. 

meore mniSvnelovani mimarTulebaa, sakvebi produqtebis cximovan fraqciaSi mimdinare 

JangviTi procesebis SeCereba antioqsidantebis meSveobiT. 

 

1. konservantebi 
 

konservantebs miekuTvnebian  sakvebi danamatebi, romlebic axangrZliveben sakvebi 

produqtis Senaxvis vadebs maTSi mikroorganizmebis (baqteriebi, obis sokoebi, safuvrebi) 

ganviTarebis daTrgunvis an ganadgurebis xarjze. es nivTierebebi gaerTianebuli arian me-18 

funqcionalur jgufSi. 

antimikrobul nivTierebebs SesaZlebelia  hqondeT: 
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 baqteriociduli (baqteriebis ganadgureba) an baqteriostatikuri (baqteriebis 

zrdisa da gamravlebis SeCereba) moqmedeba; 

  fungociduli ( sokoebis ganadgureba) an  fungostatikuri ( sokoebis zrdisa da 

gamravlebis SeCereba) moqmedeba; 

konservantebis efeqturoba damokidebulia maT qimiur bunebaze, koncentraciaze da xSirad 

aris pH-ze. konkretuli konservantis antimikrobuli moqmedeba gansxvavebulia, rac naTlad Cans 

cxrilidan 

                                                                

konservantebis efeqturoba mikroorganizmebis mimarT 

Konservanti baqteri- 

ebi 

safuv- 

rebi 

obis 

sokoebi 

Nitritebi ++ _ _ 

Sulfitebi ++ ++ + 

WianWvelmJava + ++ ++ 

propionmJava + ++ ++ 

sorbinismJava ++ +++ +++ 

benzomJava ++ +++ +++ 

p-oqsibenzoatebi ++ +++ +++ 

Difenili _ ++ ++ 

 

SeniSvna: “_” araefeturia, “+” mcire efeqturoba; “++” saSualo efeqturoba; 

“+++” maRali efeqturoba. 

 

sxvadasxva mikroorganizmebis mimarT konservantebis efeqturobis gaTvaliswinebiT 

mizanSewonilia maTi narevis gamoyeneba. praqtikul interess warmoadgens benzois, sorbinis da 

gogirdovani mJavebis narevi, romelic warmatebiT gamoiyeneba mcenareuli warmoSobis 

produqtebis Senaxvis vadis gasaxangrZliveblad. aucilebelia gaviTvaliswinoT, rom ar 

arseboben universaluri konservantebi. xSiria SemTxvevebi, rodesac konservantebTan erTad 

iyeneben dakonservebis fizikur meTodebsac. 

Uunda aRiniSnos, rom dauSvebelia konservantebis gamoyeneba sawarmos higienuri 

mdgomareobis darRvevis an antisanitarul pirobebSi warmoebuli produqciis SemTxvevaSi. 

konservantis arCevisas aucilebelia Semdegi zogadi wesebis gaTvaliswineba. 

konservants unda axasiaTebdes: 

 moqmedebis farTo speqtri; 

 efeqturoba mocemuli sasursaTo produqtisaTvis damaxasiaTebeli 

mikroorganizmebis mimarT; 

 ucvlelad iyos produqtSi Senaxvis mTeli vadis ganmavlobaSi; 

 xeli SeuSalos toqsinebis warmoqmnas; 

 ar imoqmedos produqtis organoleptikur Tvisebebze; 

 iyos teqnologiurad advilad mosaxmari da iafi; 

konservanti ar unda:    

 iyos fiziologiurad saSiSi; 

 axasiaTebdes miCveva; 

 urTierTqmedebdes sakvebi produqtis komponentebTan; 

 qmnides ekologiur da toqsikologiur problemebs warmoebis procesSi; 

 moqmedebdes teqnologiuri reglamentiT gaTvaliswinebul teqnologiur procesebze. 
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ZiriTadi konservantebi 
 

gogirdovani anhidridi,  gogirdovani mJavis marilebi, sulfitebi (E 220 - E 228) 

gogirdovani anhidridi mkveTri sunis mqone wyalSi kargad xnadi ufero gazia,  gogirdovani 

anhidridi da gogirdovani mJavis marilebi antibaqterialuri TvisebebiT xasiaTdebian. maTi 

moqmedeba safuvrebsa da obis sokoebze SedarebiT naklebad aris gamoxatuli. gamoiyenebian xil-

kenkris produqtebis warmoebisas, rogorc saSualedo konservanti, romelsac aSoreben Semdgomi 

gacxelebis an vakuumirebis dros. 

sulfitebi dehidrogenazebis inhibitorebia. sulfitebi _ TeTri feris kristaluri 

nivTierebebia, gamonakliss kalciumis sulfiti warmoadgens. gamoiyenebian, rogorc maTeTrebeli 

agentebi. isini Slian B1 (Tiamini) vitaminsa da biotins, ris gamoc maTi gamoyeneba mTel rig 

produqtebSi SezRudulia. dasaSvebi dRiuri doza _ 0,35 mg.-is tolia. 

sorbinis mJava da misi marilebi (sorbatebi) (E 200 - E 203)  sorbinis mJava susti sunis 
mqone TeTri kristaluri nivTierebaa. cudad ixsneba wyalSi, kargad eTilis spirtSi. sorbinis 

mJavis marilebi _ sorbatebi, kargad ixsnebian wyalSi, gamonaklisia kalciumis sorbati. 

sorbinis mJava da misi marilebi avlenen fungostatikur moqmedebas, Trgunaven safuvrebisa 

da obis sokoebis ganviTarebas, maT Soris aflatoqsinis warmomqnelebsac. 

sorbinis mJava da misi kaliumis, natriumis da kalciumis marilebi gamoiyenebian xilis, 

bostneulis, Tevzisa da xorcis produqtebis, margarinebis, ualkoholo sasmelebisa da xilis 

wvenebis warmoebisas. am konservantebis efeqturoba ar aris damokidebuli aris pH-ze. xSirad 

gamoiyenebian SesafuTi masalis dasamuSaveblad. 

benzois mJava da misi marilebi (benzoatebi) (E 210 - E 213) wamoadgenen ufero kristalebs an 

TeTr fxvnilebs. benzois mJavis wyalSi xsnadoba SezRudulia, maSin rodesac benzoatebi 

wyalSi kargad  xsnad nivTierebebs warmoadgenen. 

benzois mJava da misi marilebi Sedian zogierTi nayofis SemadgenlobaSi da warmoadgenen 

bunebriv konservantebs. 

benzois mJava gamoiyeneba xil-kenkris nawarmis damzadebisas, benzoatebi ki _ Tevzis 

konservebis, margarinebis da sasmelebis. 

maTi antimikrobuli moqmedeba ZiriTadad mimarTulia safuvrebisa da obis sokoebis mimarT. 

cilis maRali Semcveloba amcirebs benzois mJavis aqtiobas, xolo qloridebisa da fosfatebis 

zrdis. 

p_hidroqsibenzois mJavis nawarmebi (parabenebi) (E 209, E213 - E219) am JgufSi gaerTianebulia 

Svidi konservanti, romlebic  Sedian mcenareuli alkaloidebisa da pigmentebis 

SemadgenlobaSi. p_hidroqsibenzois mJavis eTerebi baqteriociduli TvisebebiT bevrad 

aRematebian benzois mJavas. isini ar warmoadgenen eleqtrolitebs, amitom maTi antimikrobuli 

moqmedeba ar aris damokidebuli aris pH-ze. cvlian produqtis gemos da xasiaTdebian 

gamoxatuli spazmolitikuri TvisebebiT. 

WianWvelmJava da misi marilebi (formiatebi) (E 236 - E 238) garda antimikrobuli 

moqmedebisa xasiaTdebian sagemovno TvisebebiT. WianWvelmJavis damakonservebeli Tvisebebi 

cnobili iyo jer kidev XIX saukuneSi. dasakonserveblad gamoiyeneba WianWvelmJavisa da misi 

marilebis wyalxsnarebi. disociaciis maRali xarisxis gamo isini gamoiyenebian mxolod maRali 

mJavianobis  ( pH 3.5) mqone produqtebSi. am jgufis konservantebis gamoyeneba mkveTrad 

SezRudulia. 

ZmarmJava da misi marilebi (acetatebi). (E 260 - E 262) Zmris gamoyeneba sakvebi produqtebis 
dasakonserveblad _ dakonservebis erT-erTi uZvelesi meTodia.   nedleulze damokidebulebiT 

arCeven : Rvinis, xilis, vaSlis, spirtis da sinTezur ZmarmJavas. 

ZmarmJavis gamoyeneba ar izRudeba kanoniT. misi moqmedeba dafuZnebulia produqtis 

mJavianobis gazrdaze, da ZiriTadad mimarTulia baqteriebis sawinaaRmdegod. ZmarmJava farTod 
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gamoiyeneba maionezebis, sousebis, Tevzisa da bostneulis marinadebis, xilisa da kenkris 

nawarmis damzadebisas. 

propionis mJava da misi marilebi (propionatebi) (E 280 - E 282) kvebis mrewvelobaSi 

ZiriTadad gamoiyenebian propionatebi.  am jgufis konservantebis antimikrobuli efeqturoba 

sakmaod dabalia, maTi moqmedeba damokidebulia aris pH-ze.  gamoiyenebian yvelisa da puris 

warmoebaSi.  

urotropini (E 239) gamoiyeneba sasursaTo produqtebis SezRuduli raodenobis 

konservirebisaTvis. ZiriTadad oragulis xizilalisaTvis 

difenili (E 230 )xasiaTdeba maRali fungostatikuri moqmedebiT. gamoiyeneba citrusebis 

Senaxvisas.  

antibiotikebi 
 

sasursaTo produqtebis gafuWebis Tavidan acileba SesaZlebelia antibiotikebis 

gamoyenebiTac, romlebic gaerTianebulia sakvebi danamatebis calke jgufSi. marTalia maTi 

gamoyeneba saSualebas iZleva 2-3-jer gavzardoT sakvebi produqtebis Senaxvis vada, magram 

SesaZlebelia adgili hqondes arasasurvel Sedegebs, magaliTad kuW-nawlavis traqtis 

mikrofloris dazianebas, alergiul reaqciebs da a.S.  

aRsaniSnavia, rom akrZalulia medicinaSi daSvebuli antibiotikebis gamoyeneba sakvebi 

produqtebisa da naxevarfabrikatebis warmoebisas. kvebis mrewvelobaSi ZiriTadad gamoiyeneba 

ori antibiotiki nizini da pimaricini. 

antibiotikebi gamoiyenebian axali malfuWadi produqtebis _ xocisa da Tevzis 

damuSavebisas, rac SesaZlebelia ganxorcieldes sxvadasxva koncentraciis xnariT produqtis 

zedapiris damuSavebiT, dakvlis win cxovelSi SeyvaniT da a.S. 

nizini ( E 234) warmoadgens polopeptiduri bunebis antibiots. kargad inaxeba gamSrali 

saxiT. mgrZnobiarea proteolizuri fermentebis , nerwyvisa da kuWnawlavis  fermentebis mimarT. 

es antibiotiki xasiaTdeba moqmedebis viwro speqtriT, igi efeqturia   gram-dadebiTi 

baqteriebis, streptokokebis, bacilebis da zogierTi anaerobuli baqteriis mimarT, amcirebs 

termostabiluri baqteriebis mdgradobas Termuli zemoqmedebisadmi, riTac saSualebas iZleva 

SevamciroT sterilizaciis temperatura da gavzardoT produqciis xarisxi. gamoiyeneba yvelis 

warmoebaSi, xilisa da bostneulis dakonservebisas, gasterilebuli rZis Senaxvis vadis 

gasagrZeleblad. 

pimaricini (E 235) gamodis natamicinisa da mitromicinis saxelwodebiTac. xasiaTdeba 

Candida-s gvaris safuvrebis, obis sokoebis winaaRmdeg antimikrobuli moqmedebiT. ar moqmedebs 

baqteriebze, virusebsa da aqtinomicetebze. gamoiyeneba yvelis zedapiris dasafarad da Zexvis 

warmoebaSi.  

 antidamJangvelebi 
 

antidamJangvelebs miekuTvneba nivTierebebi, romlebic aneleben lipidebSi Semavali ujeri 

cximovani mJavebis Jangvas. sakvebi danamatebis es klasi aerTianebs sam qveklass: 

antidamJangvelebs, antidamJangvelebis sinergistebs da kompleqswarmomqmnelebs. 

antidamJangvelebis gamoyeneba saSualebas iZleva  davicvaT sasursaTo produqtebi haeris 

JangbadiT gamowveuli JangviTi procesebisagan, maTi umravlesobis moqmedeba dafuZnebulia 

unarze warmoqmnan dabalaqtiuri radikalebi da Sewyviton Jangvis reaqcia. 

sinergistebi TviTon ar xasiaTdebian antidamJangveli TvisebebiT, isini mxolod aZliereben 

maT moqmedebas.  sinergistebs miekuTvneba nivTierebebi, romlebic mZime metalTa ionebTan 

warmoqmnian araaqtiur kompleqsebs. 

antidamJangveli TvisebebiT xasiaTdeba zogierTi sanelebeli da misi eqstraqti, magaliTad 

ili, qinZi, kama, wiTeli wiwaka da sxva. zogierTi maTgani orjer_samjer zrdis cximebis 

mdgradobas. 
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tokoferolebi (E 306 - E 309) isini bunebrivi izomerebis narevis saxiT aris zeTebSi, 

qonebSi maTi Semcveloba umniSvneloa. tokoferolebi kargad ixsnebian cximebSi, maTi 

danakargebi nedleulis teqnologiuri gadamuSavebis dros umniSvneloa. 

askorbinis mJava, misi natriumis kalciumisa da kaliumis marilebi (E 300 - E 303) 

gamoiyenebian sxvadasxva sasursaTo produqtebSi. aRsaniSnavia maTi gamoyeneba cximovan 

produqtebSi, kerZod margarinSi sadac igi warmoadgens antioqsidantsac da amave dros 

sinergistsac aRadgens fenolur naerTebs da boWavs metalebs. misi SeyvaniT sasursaTo 

produqtebSi maRldeba maTi kvebiTi Rirebuleba.  
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11. sasursaTo produqtebSi Semavali mavne nivTierebebi 
 

 

sasursaTo produqtebis uvnebloba _ Tanamedroveobis erT - erTi umniSvnelovanesi 

problemaa, romlis aqtualoba wliTi-wlobiT izrdeba, radgan swored sasursaTo produqtebisa 

da nedleulis uvnebloba warmoadgens im umniSvnelovanes faqtors, romelic gansazRvravs 

mosaxleobis janmrTelobasa da genofondis SenarCunebas. 

sakvebi SeiZleba iyos adamianis jamrTelobisaTvis saSiSi mravali qimiuri nivTierebis 

matarebeli. sakvebiT   adamiani Rebulobs qimiuri naerTebis 70%-s da mxolod  30%-s wylisa da 

haeris saSualebiT. Qqimiuri nivTierebebis  sakveb produqtebSi moxvedra SesaZlebelia 

sxvadasxva gziT:  dagroveba biologiuri jaWvis sxvadasxva rgolSi, warmoebis, 

transportirebis,  Senaxvisa da realizaciis dros. 

Cven droSi,   ganuwyvetliv farTovdeba  sasursaTo produqtebis asortimenti, icvleba 

kvebis xasiaTi, xdeba  warmoebis, Senaxvisa da realizaciis axali teqnologiuri procesebis 

danergva, rac Tavis mxriv dakavSirebulia  gamoyenebuli qimiuri naerTebis raodenobis mkveTr 

zrdasTan.  sasursaTo produqtebSi mavne, adamianis organizmisaTvis saSiSi naerTebis  

moxvedris mniSvnelovan  wyaros warmoadgens warmoebisa da soflis meurneobis narCenebiT 

dabinZurebuli  garemo. 

sasursaTo produqtebis uvneblobis sakiTxis gadaWrisaTvis, upirveles yovlisa unda 

gadaiWras ekologiurad sufTa nedleulis warmoebis sakiTxi . es globaluri amocanaa da misi 

gadaWrisaTvis saWiroa ara marto dro, aramed _ finansebic.  

msoflios sxvadasva qveynebSi Catarebuli gamokvlevebis Sedegebi  naTlad metyveleben Tu 

raoden maRalia sakvebi produqtebis dabinZureba toqsiuri qimiuri nivTierebebiT, 

radionuklidebiT, biologiuri agentebiT da mikroorganizmebiT. FAO-s monacemebiT 1986 wlidan 

dRemde radionuklidebis Semcveloba sakveb produqtebSi 5_20-jer gaizarda, nitratebis 5-jer. 

sasursaTo produqtebis uvneblobis ZiriTadi garantia maTi sertifikacirebis da 

standartizaciis mkafiod Camoyalibebuli sistemaa.   kvebis mrewvelobis sxvadasxva dargebSi 

ZiriTadad xdeba saboloo produqciis sertificireba. momxmareblis uflebebis dacvisaTvis 

aucilebelia, moxdes ara marto saboloo produqtis aramed warmoebis sertificireba, rac 

saSualebas miscems kompetentur organoebs mkacrad akontolon sasursaTo produqciis xarisxi, 

misi warmoebis yvela etapze, dawyebuli nedleulidan _ saboloo produqtiT damTavrebuli. 

XX saukunis 70 wlebSi SemuSavebul iqna ”saSiSi faqtoris analizisas kritikuli 

sakontrolo wertilis  gamovlenis koncefcia”.   am koncefciis mixedviT sasursaTo 

produqtebis uvneblobis uzrunvelsayofad ar aris sakmarisi saboloo produqtis xarisxisa da 

uvneblobis kontroli,   aucilebelia vawarmooT “kritikuli wertilebis”  monitoringi 

produqciis warmoebis mTeli procesis ganmavlobaSi dawyebuli nedleulidan _ mza 

produqtemde. am koncefciis mixedviT sasursaTo produqtebis warmoebisas kritikuli 

wertilebis gamovlenaze pasuxismgebloba mTlianad ekisrebaT mwarmoeblebs, rac saSualebas 

aZlevT maT aamaRlon produqciis uvneblobis kontrolis efeqturoba. 

kritikuli wertilebis gamovlena Sedgeba ori ZiriTadi nawilisagan. 

I. saSiSi faqtorebis gamovlena da maTi kontrolis RonisZiebebis SemuSaveba, risTvisac 

aucilebelia Seswavlil iqnas Semdegi garemoebebi: 

 nedleulisa da sxva damxmare masalebis Semadgenlobis, agreTve produqtis  

uvneblobasa da mdgradobaze momqmedi parametrebis Seswavla; 

 warmoebis procesebisa da parametrebis Seswavla, romlebis moqmedeben saSiS 

faqtorebze an iwveven maT warmoqmnas; 

 produqciis meoradi daWuWyianebis SesaZlebloba qimiuri nivTierebebiT da 

mikroorganizmebiT; 
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 riskis jgufebi ( sazkvebis  sistema, bavSvebi, moxucebi, daqveiTebuli imunuri 

sistemis mqone pirebi, avadmyofebis sxvadasxva kategoria). 

II. kritikuli sakontrolo wertilebis dadgena, risTvisac yoveli saSiSi faqtoris yovel 

stadiaze Seswavlil unda iqnas: 

 rodis SeiZleba warmoiqmnas saSiSi faqtori produqtSi _ nedleulSi Tu 

gadamuSavebis dros; 

 moqmedebs Tu ara nedleulis Semadgenloba an   receptura produqtis uvneblobaze; 

 amcirebs Tu ara teqnologiuri procesi saboloo produqtis uvneblobas saSiSi 

faqtorebis donis Semcirebis xarjze. 

garda zemoT CamoTvlili ori ZiriTadi amocanisa, koncefcia moicavs monitoringis 

sistemas, naklovani mxareebis Tavidan acilebisa da Semowmebis sistemebs. 

bolo 15 wlis ganmavlobaSi koncefciam ganicada mniSvnelovani cvlilebebi rac aisaxa 

Codex Alimentarius-is mier gamoqveynebul dikumentSi “ safrTxis analizis da kritikuli  

sakontrolo wertilebis sistema ( HACCP)”. 
 

 sursaTisaTvis ucxo nivTierebebis klasifikacia 
da maTi produqtSi moxvedris gzebi 

 
Ggamokvlevebis Sedegad dadginda, rom sasursaTo produqtebis dabinZureba 

qsenobiotikebiT ZiriTadad xdeba Semdegi gzebiT: 

 memcenareobasa da mecxoveleobaSi, sasuqebis, pesticidebis, sarwyavis, 

antibiotikebis, sakvebi danamatebis, zrdis stimulatorebisa da sxvaTa ara swori 

gamoyenebis Sedegad; 

 toqsiuri naerTebis gadmosvla produqtebSi _ haeridan, wyalsacavebisgan, 

niadagidan da sxva;    

 warmoebisa da Senaxvisas sanitaruli moTxovnebis daucvelobis  Sedegad 

baqterialuri toqsinebis warmoqmna; 

 axali, aratadiciuli teqnologiebisa da akrZaluri an aradaSvebuli sakvebi 

danamatebis (saRebavebi, konservantebi, antioqsidatebi da sxava) gamoyeneba; 

 dazianebuli teqnologiuri mowyobilebidan, WurWlidan, inventeridan, SesafuTi  da 

metaluri masalidan toqsiuri nivTierebebis gadasvla; 

 toqsiuri nivTierebebis warmoqmna sxvadasxva teqnologiuri operaciebis (siTburi 

zemoqmedeba, duRili, Sebolva, dasxiveba, Sewva da sxva) Sedegad. 

toqsiuri nivTierebebis raodenobrivi daxasiaTeba sakmaod rTuli amocanaa. 

arsebobs toqsiurobis ori ZiriTadi maxasiaTebeli ld50 da ld100 anu doza romlis 

miRebisas iRupeba eqsperimentuli cxovelebis 50 an 100%. toqsiurad iTvleba yvela nivTiereba, 

romlisaTvisac ld mcirea. 
t0.5 axasiaTebs toqsinis an misi gardaqmnis produqtis organizmidan naxevrad gamoyvanis 

dros. igi SeiZleba meryeobdes ramdenime saaTidan aTeul wlebamde. 

aucilebelia gaviTvaliswinoT sxvadasxva nivTierebebis urTierTqmedebac organizmSi 

erTad an TanmimdevrobiT moxvedris dros. arCeven or ZiriTad efeqts: 

 antagonizmi, rodesac ori an ramdenime nivTiereba amcirebs erTmaneTis mavne 

zemoqmedebas; 

 sinergizmi, rodesac zemoqmedebis efeqti aRemateba TiToeuli nivTierebis 

moqmedebis jams. 

mavne nivTierebebis qronikuli zemoqmedebis Sedegad SesaZlebelia  adgili hqondes 

Semdgom zemoqmedebas: 

 kancerogenuli _ avTvisebiani simsivneebis warmoqmna; 
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 mutagenuri, ujredis genetikuri aparatis raodenobrivi da Tvisobrivi cvlileba; 

 teratogenuri, anomaliebi nayofis ganviTarebis dros. 

toksikologiuri kriteriumebis gaTvaliswinebiT saerTaSoriso organizaciebis ( gaero, 

FAO ), mier mavne nivTierebebisaTvis SemoRebulia Semdegi maCveneblebi:  

zdk _ zRvruli dasaSvebi koncentracia; 

ddd _ dRiuri dasaSvebi doza; 
ddm _ dRiuri dasaSvebi moxmareba. 

  
  toqsiuri elementebi 

 
adamianis organizmze momqmed nivTierebebs Soris gansakuTrebuli adgili uWiravT 

damaWuWyianeblebs garemodan. isini warmoadgenen yvelaze did potenciur saSiSroebas adamianis 

jamrTelobisaTvis. damaWuWyianeblebi garemodan qimiurad mdgradebi  arian da aqvT sakveb 

produqtebSi dagrovebis unari. sasursaTo produqtebis qimiuri elementebiT daWuWyianebis 

ZiriTad mizezs warmoebis narCenebi, transportis gamonabolqvi da sasargeblo wiaRiseulis  

mopoveba warmoadgens.   

yovelwliurad msoflioSi, sawarmoebis mier, mdinareebSi,  tbebsa da zRvebSi asobiT 

milioni kubometri gadamuSavebuli wyali Caedineba. marTalia sanitaruli normebi 

iTvaliswineben maT meqanikur da biologiur gawmendas, magram isini sakmaod xSirad irRveva. 

jamrTelobis saerTaSoriso organizaciis komisiis gadawyvetilebiT sasursaTo 

produqtebiT saerTaSoriso vaWrobis dros mkacrad kontrolirdeba Semdegi elementebis 

Semcveloba sakveb produqtebSi _ vercxliswyali, kadmiumi, tyvia, dariSxani, spilenZi, 

stronciumi, TuTia, rkina. amJamad am elementebis sia farTovdeba.  mediko_biologiuri 

normativebiT gansazRvrulia am elementebis zRvrulad dasaSvebi koncentraciebi sasursaTo 

produqtebSi.  

tyvia erT-erTi yvelaze saSiSi toksikantia. amjamad   intensiurad xdeba am elementiT 

biosferos daWuWyianeba. daWuWyianebis ZiriTad wyaros mravali sawarmos mtvriseburi, 

orTqliseburi an Txevadi narCenebi warmoadgenen,  mniSvnelovani wvlili Seaqvs sxvadasxva 

saxis sawvavis wvisas warmoqmnil produqtebs, transportis gamonabolqvs, romelTa sawvavSi 

detonaciis ricxvis gasazrdelad 1% tetraeTiltyvias umateben. 

avtomagistralebis gaswvriv niadagis saxnav fenaSi tyviis Semcveloba 100-1000 mg/kg aRwevs. 

sasursaTo produqtebis tyviiT daWuWyianeba SeiZleba moxdes sxva da sxva WurWlidan, romelic 

minarevis saxiT Seicavs tyvias. ZiriTad wyaros Tunuqis konservis qilebi warmoadgenen. 

tyviiT daWuWyianebul niadagze moyvanil marcvleulsa da bostneulSi am elementis 

Semcveloba 1 mg/kg aRwevs. 

FAO-s monacemebiT mozrdili adamiani yoveldRiurad sakvebiT 0.2-0.3 mg, xolo wyliT 0.02 

mg. tyvias Rebulobs. 

tyviis toqsiuri moqmedeba gamowveulia cilebis  NH- jgufebis blokirebaSi, rac bevri, 

sasicocxlo mniSvnelobis fermentis inaqtivaciis mizezia. tyvia ZiriTadad moqmedebs 

sisxlmbad, nervul da saWmlismomnelebel sistemebsa da Tirkmelze. 

kadmiumi  sakvebis, erT_erTi yvelaze saSiSi metaluri damaWuWyianebelia. bunebaSi igi 

TuTiis  Tanmxlebi elementia. niadagSi misi saSualo koncentracia 0.5 mg/kg Seadgens. 

mecnierebis azriT, bolo wlebSi mcenareebSi, SeiniSneba kadmiumis Semcvelobis zrdis 

tendencia, rac am metaliT biosferos daWuWyianebiT SeiZleba avxsnaT. 

adamianis organizmSi kadmiumis 80% sakvebis saSualebiT xvdeba,xolo 20% ki 

daWuWyianebuli haeriT an mowevis dros. sakvebiT, saSualod mozrdili adamiani dRe-RameSi 

Rebulobs 30-60 mkg, iSviaTad 100-120mkg kadmiums. rogorc gamokvlevebma gviCvenes, 

evropelebisaTvis es ricxvi 30-60 mkg-s Seadgens. adamianis organizmSi sakvebiT moxvedrili 

kadmiumidan 22.8%  modis marcvleulze, 20.2% _ karTofilsa da bostneulze, xilze _ 10.3%.  
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yoveli Reri sigareti Seicavs 1.56-1.96 mkg, kadmiums ar SeiZleba ar avRniSnoT, rom mweveli 

adamianis sisxlSi kadmiumis Semcveloba 1.5-jer, xolo TirkmelebSi 2-jer ufro maRalia 

aramwevelTan SedarebiT. 

kadmiumi erT-erTi Zlieri momwamvleli nivTierebaa. misi sasikvdilo doza 150 mg/kg 

Seadgens. misi toqsiuri moqmedeba damyarebulia fermentebis  _SH  jgufebis blokirebiT. amis 

garda misi toqsiuri efeqti gamowveulia fiziologiur antagonizmiT, TuTiis, kobaltisa da 

selenis mimarT. igi konkurencias uwevs maT sasicocxlo mniSvnelobis metalofermentebSi, 

ikavebs ra aqceptoris adgilebs.  kadmiumi  arRvevs rkinisa da kalciumis   cvlas. kadniumiT 

mwvave mowamvla viTardeba, roca sakveb produqtebSi misi Semcveloba 14-15 mg/kg Seadgens. 

dariSxani Zlier Sxamian nivTierebebs miekuTvneba. garemos ZiriTad dambinZureblebs 

warmoadgenen eleqtrosadgurebis, metalurgiuli qarxnebisa da spilenZis gadamamuSavebeli 

warmoebebis gamonabolqvi da dariSxanis Semcveli pesticidebi.  

mozrdili adamiani saSualod dRe-RameSi 0.007mg/kg dariSxans Rebulobs. es sidide 

mniSvnelovnad izrdeba im SemTxvevaSi, roca racioni mdidaria zRvis produqtebiT an maRalia 

misi Semcveloba sasmel wyalSi. 

mcenareuli produqtebidan dariSxanis dabali SemcvelobiT xasiaTdeba bostneuli da 

xili 0.01_0.2 mg/kg,  SedarebiT maRalia misi Semcveloba marcvleulSi _ 0.006_1.2 mg/kg.  zRvis 

produqtebidan dariSxanis maRali SemcvelobiT xasiaTdeba gvelTevza 34.7 mg/kg, SedarebiT 

naklebiT kiborCxala 4.38 mg/kg da xamanwka 6.5 mg/kg. 

 dariSxanis toqsiuri moqmedebis meqanizmi damyarebulia  umniSvnelovanesi fermentebis 

Tio-jgufebis blokirebaze, rac qsovilebis sunTqvisa da ujredebis dayofis moSlas iwvevs. 

dariSxania sasikvdilo doza 60-200 mg-ia., xolo Zlieri toqsiuri efeqti SeiniSneba 10-50 mg. 

miRebisas. 

vercxliswyali miekuTvneba saSiS, Zliertoqsiur nivTierebaTa ricxvs, romelsac unari 

aqvs dagrovdes organizmSi. vercxliswyali da misi naerTebi aqroladebia, rac misi 

gavrcelebis ZiriTadi mizezia.  vercxliswylis industialur damaWuWyianeblebs miekuTvneba 

saTbobis wva, eleqtro da celulozuri  mrewveloba, kaustikuri sodis warmoeba, 

vercxliswylis Semcveli fungicidebis gamoyeneba, bunebrivi wyaroebidan aRsaniSnavia vulkanis 

amofrqveva, mTis qanebi, vercxliswylis sabadoebi. 

sasursaTo produqtebidan vercxliswylis maRali SemcvelobiT  xasiaTdebian  Tevzebi da 

wylis sxva organizmebi. vercxliswylis Semcveloa okeanis Ria wylebSi saSualod 0.02-0.03 

mkg/l, xolo xmelTaSua zRvis dabinZurebul wylebSi _ 2.9-3.7 mkg/l. 

niadagSi, vercxliswylis 2.5 mg/kg Semcvelobisas mcenareebSi ar xdeba  misi adamianisaTvis 

saSiSi koncentraciiT dagroeba. rogorc wesi, sasoflo sameurneo kulturebis sakveb nawilebSi 

vercxliswylis Semcveloba 2-20 mkg/kg farglebSia, iSviaTad aRwevs 50 mkg/kg, maqsimum 200mkg/kg. 

bostneulSi saSualod 3-59 mkg/kg-ia, xilSi 10-124 mkg/kg, parkosnebSi 8-16 mkg/kg, marcvleulSi10-

103 mkg/kg.gansakuTrebiT didia misi Semcveloba sokoSi _ 447 mkg/kg. aRsaniSnavia, rom Tu 

Tevzisa da xorcis xarSvis dros vercxliswylis Semcveloba mkveTrad klebulobs, sokos 

moxarSvis dros misi koncenTracia ar icvleba. es  gansxvaveba gamowveulia imiT, rom sokoSi 

vercxliswyali dakavSirebulia azotSemcveli nivTierebebis aminojgufTan, xolo Tevzsa da 

xorcSi ki gogirdSemcvel aminomJavebTan. 

vercxliswylis toqsiuri efeqti ZiriTadad gamowveulia misi urTierTqmedebiT cilebis  - 
NH jgufTan. maTi blokirebis Sedegad icvleba qsovilebis cilovani nivTierebebis Tvisebebi da 

inaqtivirdeba hidrolituri da Jangva_aRdgeniTi fermentebis mTeli rigi. vercxliswyali 

uaryofiTad moqmedebs sakvebi nivTierebebis cvlaze. irRveva vitamini  C-s, kalciumis, spilenZis, 

TuTiis, da cilovani nivTierebebis cvla. 

spilenZi monawileobas  iRebs qsovilur sunTqvasa da sisxlmbad procesebSi, aucilebelia 

mravali fiziologiuri procesis swori warmarTvisaTvis. mozrdili adamianisaTvis misi 

sadReRamiso norma Seadgens 2.0-2.5 mg, rac sxeulis masaze gadaangariSebiT Seadgens  35-40 mkg/kg. 
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saSualod spilenZis Semcveloba niadagSi 20mg/kg, mtknar wyalSi _ 0.001-0.2 mg/l, zRvis wyalSi 

0.02-0.045 mg/l Seadgens. 

mcenareul produqtebSi spilenZis Semcveloba ZiriTadad 1.0-10mg/kg-is farglebSia. 

spilenZSemcveli sasuqebis gamoyenebisas spilenZis Semcveloba mcenareebSi 2-4-jer izrdeba. 

spilenZSemcveli pesticidebis gamoyenebam SeiZleba mniSvnelovnad daaWuWyianos Rvino 

spilenZiT. 

 spilenZiT sasursaTo produqtebis ZiriTad damaWuWyianebels spilenZisagan damzadebuli 

mowyobiloba warmoadgens. saerTod spilenZi nakleb toqsiuria, magram  erTjeradad 10-20 mg/kg  

miRebisas, aRiniSneba Zlieri intoqsikaciis niSnebi. dadgenilia, rom spilenZis sadReRamiso 

norma saSualod ar unda iyos  0.5 mg/kg –ze maRali, molibdenisa da TuTiis normaluri 

Semcvelobis pirobebSi. 

TuTia warmoadgens biomikroelements, igi Sedis 80-mde fermentis SemadgenlobaSi. 

marcvleuli da bostneulis umravlesoba Seicvs fitins, romelic boWavs TuTias, amitom 

cxoveluri warmoSibis produqtebSi Semavali TuTia ufro aiTviseba organizmis mier. Sereuli 

racionis dros TuTiis aTviseba ar aRemateba 25%. zemod aRniSnulidan gamomdinare mozrdili 

adamianis sadReRamiso norma 15 mg. Seadgens. 

xilsa da bostneulSi TuTiis saSualo Semcveloba 5mg/kg, kartofilSi da stafiloSi 10 

mg/kg-mde. bostneulis xarSvisas TuTiis Semcveloba 30-70%-iT klebulobs, kaklovnebsa da 

marcvleulSi _ 25-30 mg/kg, umaRlesi xarisxis fqvilSi 5-8 mg/kg. 

TuTiis naerTebi mciredtoqsiuria. adamianisaTvis usafrTxoT iTvleba 40 mk/kg 

koncentracia. magram, sakmaod xSiria  sakvebiT mowamvlis SemTxvevebi, romelic 4-48 saaTis 

ganmavlobaSi inaxeboda moTuTiebul rkinis WurWelSi. es ZiriTadad exeba mJave Txevad sakvebs, 

magaliTad kompotebs, buraxs, luds, damarilebul an damJavebul bostneuls da sxva. 

produqtebSi, romlebmac SeiZleba gamoiwvion intoqsikacia TuTiis Semcveloba 200-600mg/kg, 

zogjer ki 2500mg/kg aRwevs. mowamvlis simptomebi warmoiSveba sakvebis miRebidan 3-4 saaTis 

Semdeg, da grZeldeba 12-24 saaTis ganmavlobaSi. mowamvlis profilaqtikis mizniT akrZalulia 

moTuTiebuli WurWlis gamoyeneba sakvebis Sesanaxad. 

 

2. radiaqtiuri nivTierebebi 
 
radiaqtiuri nivTierebebi sasursaTo produqtebSi _ daWuWyianebis erT_erTi yvelaze 

saxifaTo saxea.   radiaqtiuri nivTierebebiT garemos daWuWyianebis ZiriTad wyaros warmoadgens 

birTvuli iaraRis gamocda, uranis sabadoebis mopoveba da gadamuSaveba, birTvuli reaqtorebis 

muSaoba, birTvuli saTbobis gadamuSaveba, radiaqtiuli narCenebis samarxebis araswori 

eqspluatacia da rasakvirvelia   avariebi atomur eleqtrosadgurebze. 

momatebuli radiaqtiuri fonis mqone teritoriebis mosaxleoba sakvebTan erTad Rebulobs 

radionuklidebis did raodenobas, rac Zalian did safrTxes uqmnis ara marto maT 

jamrTelobas, aramed sicocxlesac ki. 

radionuklidebis moxvedra adamianis organizmSi SesaZlebelia sami gziT: 

 radiaqtiuri nivTierebebiT daWuWyianebuli haeris  CasunTqviT; 

 sakvebiTa da sasmeliT; 

 kaniT. 

radiaciis moqmedebis efeqti organizmze SesaZlebelia ganvixiloT Semdegi jaWvis 

“biomolekula _ ujredi _ qsovili _ organo _ organizmi” mTel sigrZeze. gansakuTrebiT saSiS 

xelovnur radionuklidebs miekuTvnebaT 99Sr,  137Cs da 131I. 
 dadgenilia, rom radionuklidebis Semcveloba mecxoveleobis produqtebSi 1000-jer 

mcirea vidre mcenareul produqtebSi. SeuTvisebeli naxSirwylebi _ ujredana, peqtinuri 

nivTierebebi  da β_ karotini xasiaTdebian profikaqtikuri da samkurnalo TvisebebiT. 
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dioqsinebi 
 

dioqsinebi warmoadgenen maRaltoqsiur nivTierebebs. isini xasiaTdebian kancerogenuli, 

mutagenuri da teratogenuri efeqtiT da SesaZlebelia daaWuWyianon ara marto sursaTi, aramed 

wyalic. 

dioqsinebi warmoadgenen plasmasebis, pesticidebis, qaRaldisa da defoliantebis warmoebis 

Tanaur produqts. isini Sedian metalurgiis, xe-tyis gadamamuSavebeli da celulozo_qaRaldis 

warmoebis narCenebSi. warmoiqmnebian nagvis dawvis Sedegad, Tboeleqtrosadgurebis muSaobisas, 

sinTezuri masalebisa da zeTebis wvisas e.i. praqtikulad yvelgan, sadac SesaZlebelia qloris 

ionis, naxSirbadisa da Jangbadis urTierTSexeba. Sesabamisad dioqsinebis problema globalur 

xasiaTs atarebs. 

dioqsinebisaTvis ar arsebobs zdk, es nivTierebebi  miekuTvnebian supertoqsikantebs isini 

xasiaTdebian toqsiuri efeqtiT nebismieri koncentraciis dros. dioqsinebis sinergistebs 

warmoadgenen: radiacia, tyvia, kadmiumi, vercxliswyali, nitratebi, qlorfenolebi, gogirdis (II) 

naerTebi. 

ukanasknel wlebSi msoflioSi aRiniSneba dadebiTi Sedegebi dioqsinebiT dabinZurebis 

Semcirebis saqmeSi. 

 

policikluri aromatuli naxSirwyalbadebi 
 

 policikluri aromatuli naxSirwyalbadebi warmoadgenen erT-erT yvelaze Zlier 

kancerogenebs. es jgufi aerTianebs 200-mde sxvadasxva naerTs. maT Soris sasursaTo 

produqtebSi yvelaze xSirad gvxvdeba benz(a)pireni. 

igi SesaZlebelia moxvdes adamianis organizmSi, iseTi produqtebidan, rogoricaa puri, 

bostneuli, xili, margarini, zeTebi, moxaluli yava, xorcis produqtebi da Sebolili nawarmi. 

kancerogenuli naxSirwyalbadebis warmoqmna bevrad aris damokidebuli sakvebi produqtis 

Termuli damuSavebis swor warmarTvaze. 

sasursaTo produqtebis daWuWyianeba kancerogenuli naxSirwyalbadebiT SesaZlebelia 

moxdes SesafuTi masalidan. 

         
Nnitratebi, nitritebi da sxva azotSemcveli sasuqebi 

 
sxvadasxva sasoflo sameurneo kulturebis moyvanisas aucilebelia niadagSi sakvebi 

nivTierebebis Setana. gansakuTrebuli mniSvneloba eniWebaT azotSemcvel naerTebs, vinaidan, 

niadagSi,  am gziT   Setanili azoti mcenareebis mier  gardaiqmneba cilovan naerTebad, rac 

xels uwyobs mosavlianobis gazrdas. magaliTad erT heqtarze 40-60 kg. Aazotis Setana  iwvevs 

mosavlianobis gazrdas, niadagis tipis mixedviT, 36-80%-iT. amasTan  azotovanma kvebam SeiZleba 

uaryofiTi gavlena moaxdinos, ara marto sasursaTo produqtebis  kvebiT Rirebulebaze, aramed 

maT uvneblobazec. A 

agroqimiuri reglamentebis darRveveva xSirad xdeba, niadagSi, Semdeg ki mcenareSi 

toqsiuri qimiuri nivTierebebis  dagrovebis mizezi, romlebic uaryofiTad moqmedeben  maT 

sakveb Rirebulebasa da teqnologiur Tvisebebze 
nitratebis, nitritebis da sxva azotSemcveli sasuqebis arasworma gamoyenebam SeiZleba 

savalalo Sedegebamde migviyvanos. 

rogorc wesi, nitritebis Semcveloba mcenareul nedleulSi 3-4-jer naklebia vidre 

nitratebis. aRsaniSnavia, rom xili da kenkrovnebi praqtikulad ar Seicavs nitritebs. 

bostneulSi nitritebis zRvruli Semcveloba ar aRemateba 1-2 mg/kg. sisxlSi moxvedrisas isini 

urTierTqmedeben ra hemoglobinTan, warmoqmnian methemoglobins, romelsac aRar gaaCnia 

Jangbadis gadatanis unari. janmrTeli adamianis sisxlSi methemoglobinis Semcveloba 2%-s ar 

aRemateba. organizmSi,Nnitritebis 30%-mde dagrovebisas, Cndeba intoksikaciis simptomebi _ 
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qoSini, sisuste, Tavis tkivili da a.S., xolo 50%-mde dagrovebis SemTxvevaSi warmoiqmneba 

sikvdilis saSiSroeba. 

Nnitratebi, nitritebisagan gansxvavebiT ar warmoqmnian methemoglobins. mwvave mowamvla 

viTardeba  1 - 4 g. miRebis  SemTxvevaSi, am raodenobis 8 g-mde gazrdam SeiZleba gamoiwvios 

sikvdili. Mmecnierebis gansakuTrebul yuradRebas iwvevs nitratebis kancerogenuli moqmedeba. 

ungreTsa da CileSi Catarebuli gamokvlevebiT  dagenilia, rom arsebobs pirdapiri kavSiri  

regionSi, azotSemcveli sasuqebis gamoyenebasa da kuWis kiboTi daavadebulTa raodenobas 

Soris.   

sxvadasxva kulturebi erTidaigive pirobebSi xasiaTdebian nitratebis dagrovebis 

sxvadasxva unariT. magaliTad niadagSi nitratebis 80 mg/kg Semcvelobisas, maTi raodenoba iyo: 

baRCeul kulturebSi 100-140 mg/kg, tomatebSi 115 mg/kg, kitrSi 120 mg/kg, kombostoSi 280 mg/kg, 

WarxalSi 420 mg/kg. SedarebiT mcire raodenobiT grovdeba nitratebi  marcvleulSi, xilSi, 

kenkraSi, cxoveluri warmoSobis produqtebSi. aqedan gamomdinare, nitratebis ZiriTad wyaros 

bostneuli warmoadgens. aRsaniSnavia, rom saTburSi moyvanil bostneulSi maTi Semcveloba 

gacilebiT maRalia. 

jamrTelobis saministros rekomendaciiT nitrat-ionis maqsimaluri raodenoba Semdegia : 

kartofili 80 mg/kg, TeTrTava kombosto 300 mg/kg, stafilo 300 mg/kg, tomatebi 60 mg/kg, kitri 

150 mg/kg, Warxali 400 mg/kg, xaxvi 60 mg/kg, nesvi 45 mg/kg, sazamTro 45 mg/kg. 

P  kulinaruli damuSaveba mniSvnelovnad amcirebs nitratebis Semcvelobas produqtebSi.  

Aase magaliTad stafilos 15 wuTiani xarSvis Sedegad nitratebis Semcveloba 48.8%-iT 

klebulobs, niaxurSi ki 59.5%-iT. Sesabamisad Tu nitratebis raodenoba 2-jer aRemateba normas, 

bostneulis moxmareba SesaZlebelia mxolod kulinaruli damuSavebis Semdeg.  

amJamad soflis meurneobaSi gamoiyeneba, mcenareTa dacvis da zrdis maregulirebeli 

qimiuri naerTebis farTo asortimenti.  

 
pesticidebi 

soflis meurneobisa da mrewvelobis intensiurma ganviTarebam,    teqnikuri narCenebiT 

garemos dabinZurebamde migviyvana. amJamad soflis meurneobaSi gamoyenebuli  qimiuri da 

biologiuri warmoSobis pesticidebis raodenoba ramdenime aseuls aRwevs,  isini xSirad kvalis 

saxiT  Sedian sasursaTo produqtebSi. AaSS-s nacionaluri mecnierebaTa akademiis monacemebiT, 

gamoyenebuli fungicidebis 90%, herbicidebis 60% da inseqticidebis 30%  kancerogenuli 

TvisebebiT xasiaTdeba. soflis meurneobaSi gamoyenebuli 400 pesticididan 262 mutagenuri 

Tvisebebis matarebelia. 
pesticidebi, sasursaTo produqtebis daWuWyianebis TvalsazrisiT yvelaze did 

saSiSroebas warmoadgenen. qimiur bunebaze damokidebulebiT arCeven qlororganul, 

fosfororganul da vercxliswylis Semcvel organul naerTebs, karbonatebs,  dariSxanSemcvel 

da sxva qimiuri jgufebis pesticidebs. 

sasursaTo produqtebSi pesticidebi xvdebian, maTi moxmarebis Sedegad dabinZurebuli  

niadagidan, wylidan da atmosferuli haeridan. Ppesticidebis didi nawili cxovelTa 

organizmSi moxvedrisas gamoiyofa rZesTan erTad, grovdeba cximovan an kunTovan qsovilebSi, 

Sinagan organoebSi da a.S.  

ukanaskneli wlebis monitoringma gviCvena pesticidebis dagrovebis zrdis tendencia, 

rogorc mcenareul aseve cxoveluri warmoSobis produqtebSi. Ees gansakuTrebiT exeba iseT 

produqtebs, rogoricaa kartofili, xaxvi, kombosto, tomatebi, kitri, stafilo, Warxali, vaSli, 

yurZeni, xorbali, wyalsacavebis Tevzi, rZe.  

Ppesticidebi iwveven mwvave da qronikul mowamvlebs. Qqronikuli mowamvlebi viTardeba 

maTi sistematuri miRebis dros. Qqlororganuli pesticidebiT mowamvla viTardeba hepatitis, 

gastritis, momatebuli daRlilobis, Tavis tkivilebis da polinevritebis saxiT. 

fosfororganuli pesticidebiT mowamvlisas aRiniSneba Tavbrusxveva, Zilis moSliloba, 
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mexsierebis gauareseba. mediko _ biologiuri moTxovnebSi gansazRvrulia pesticidebis 

zRvruli dasaSvebi normebi. 

 
antibiotikebi 

 

 antibiotikebis Semcvelobam sakveb produqtebSi sakmaod didi masStabebi miiRo, rac   

soflis meurneobaSi maTi ara swori gamoyenebiTaa gamowveuli. antibiotikebis mavne moqmedeba 

pirvel rigSi gamoixateba organiznis alergiul reaqciebSi. antibiotikebis mcire dozebi, 

romlebic organizmSi xangrZlivi drois ganmavlobaSi xvdeba, ganapirobeben mikroorganizmebis 

mdgradi formebis warmoqmnas, rac epidemiologiuri TvalsazrisiT sakmao safrTxes 

warmoadgens. 

amJamad soflis meurneobaSi gamoiyeneba 60-mde dasaxelebis sxvadasxva antibiotiki, 

romlebic moxmarebis wesebis darRvevis an ukontrolo gamoyenebis dros gadadian da 

grovdebian cxovelTa rZeSi, xorcSi, frinvelTa kvercxSi. gansakuTrebiT Zlier alergenebs 

miekuTvneba penicilini, tilozini da streptomicini.  

sasursaTo produqtebSi antibiotikebis arseboba xSirad xels uSlis paTogenuri 

mikrofloris aRmoCenas. es ki SeiZleba arakeTilxarisxovani produqciis warmoebis mizezi 

gaxdes. mediko_biologiuri moTxovnebiT dauSvebelia xorcsa da xorcis produqtebSi, kvercxSi, 

rZesa da rZis produqtebSi penicilinisa da nizinis arseboba 

 

sakvebi danamatebi 
 

sakvebi danamatebi gansakuTrebul yuradRebas imsaxureben, nivTierebaTa am jgufs 

miekuTvnebian saRebavebi, konservantebi, stabilizatorebi, emulgatorebi, tkbili nivTierebebi 

da sxva. maTi raodenoba yovel wels matulobs. amjamad evropaSi sasursaTo produqtebis 

warmoebis dros gamoiyeneben daaxloebiT 300-mde sakveb danamats, aromatuli nivTierebebisa da 

damxmare masalebis gareSe. 

sasursaTo produqtebSi SeiZleba gamoyenebul iqnas mxolod Semowmebuli nivTierebebi. 

wlebis ganmavlobaSi Catarebuli kvlevebis Sedegad ramdenime aTasi nivTierebidan amorCeul da 

daSvebul iqna sakveb produqtebSi Sesatanad mxolod maTi mcire nawili. am nivTierebebs 

miekuTvna E niSani ( Essebar/Edible _ sakvebi ).  sakvebi danamatebis sakmaod didi nawili bunebaSi 

ar gvxvdeba   isini sinTezis gziT arian miRebuli. miuxedavad Catarebuli kvlevebisa,  es 

nivTierebebi xSirad uaryofiTad moqmedeben adamianis organizmze. ase magaliTad, am 

nivTierebebis sakmaod did nawils axasiaTebs alergiuli moqmedeba, maT miekuTvnebaT benzoatebi 

E 210- E 219  azosaRebavebi _    E 102, E 110, E 123, antioqsidatebi    E 320,  E 321 da sxva. 
 sakvebi danamatebis sakmaod didi raodenoba gamoiyeneba sakonditro produqtebis 

damzadebisas, swrafi damzadebis kerZebSi, kulinarul produqciaSi, saReW rezinebSi, 

dabalkaloriul da diabetur produqtebSi. 

 mravali qveynis kanonmdeblobiT, gaTvaliswinebulia, rom produqciis etiketze 

miTiTebuli iyos gamoyenebuli sakvebi danamatis saxeoba da raodenoba, raTa momxmarebels 

saSualeba mieces Tavidan aicilos misTvis  arasasurveli nivTierebebis miReba.     

 
paTogenuri mikroorganizmebi  

 

paTogenuri mikroorganizmebi mniSvnelovan gavlenas axdenen sasursaTo produqtebis 

usafrTxoebaze.  isini iwveven sxvadasxava daavadebebs, romlebic or ZiriTad jgufad SeiZleba 

gavyoT: sakvebi mowamvlebi da sakvebi infeqciebi. 

sakvebi mowamvlebi anu sakvebi intoqsikaciebi gamowveulia mikroorganizmebis mier 

producirebuli toqsinebiT. maT miekuTvneba stafilikokuri mowamvla da botulizmi.  
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botulizmi _umZimesi daavadebaa, romelsac iwvevs Zliermoqmedi cilovani neirotoqsini. 

botulizmis Cxiri sakmaod gavrcelebulia, igi aris niadagSi, cxovelebisa da Tevzebis 

nawlavebSi, xilsa da bostneulze. igi anaerobul mikroorganizmebs miekuTvneba. amitom 

botulizmiT mowamvla ZiriTadad saxlis pirobebSi damzadebul hermetul   konservebTanaa 

dakavSirebuli. 

stafilokokur intoqsikaciebs pirveli adgili ukaviaT baqterialur mowamvlebs Soris. 

isini warmoiqmnebian savsebiT gansxvavebuli produqtebis moxmarebis Sedegad. gansakuTrebiT 

xSirad stafilokokuri mowamvlebi dakavSirebulia mastitiT daavadebuli cxovelebis rZis 

gamoyenebasTan. sasursaTo produqtebis dasenianebis mizezi SeiZleba gaxdes kvebis sawarmos 

muSaki, romelic daavadebulia furunkuloziT an ekzemiT, an aqvs daCirqebuli Wrilobebi. 

 sakveb infeqcias iwvevs produqtSi arsebuli mikroorganizmi. yvelaze gavrcelebul 

paTogenur mikroorganizmebs miekuTvneba salmonelebi. salmoneloziT daavadebis 85% modis 

xorcsa da xorcis produqtebze. am daavadebis wyaros SeiZleba warmoadgendnen Tevzi da Tevzis 

produqtebi., kerZebi, romlebic ar gadian Termul damuSavebas da didxans inaxebian oTaxis 

temperaturaze. 

sakvebi toksikoinfeqciebis mizezs SeiZleba warmoadgendnen nawlavis da paranawlavis 

Cxirebi. 

mwvave nawlavuri daavadebebi (cistiti, otiti ) warmoiqmnebian Proteus gvaris 

mikroorganizmebis moqmedebis Sedegad, isini lpobis baqteriebs miekuTvnebian, amitom kargad 

viTardebian cilovani nivTierebebiT mdidar areebze. maTi aRmoCena sakmaod advilia _ 

produqtis zedapirze warmoiqmneba vaSlis odnav SesamCnevi suni. 

 
mikotoqsinebi 

 
obis sokoebi gamoimuSaveben  biologiurad aqtiur meorad metabolitebs. zogierTi 

maTTagani  mniSvnelovan antibiotiks warmoadgens. mikotoqsinebi ewodebaT obis sokoebis 

metabolitebs, romlebic xasiaTdebian toksikuri moqmedebiT adamianebsa da cxovelebze ( mikos 
– berZnulad sokos niSnavs). mikotoqsinebidan aRsaniSnavia aflatoqsini, zaaralenoni da misi 

warmoebulebi, patulini da sxva. 

aflatoqsinebiT daWuWyianebuli sakvebi produqtebi warmoadgenen Tanamedroveobis 

mniSvnelovan problemas. mikotoqsinebis moqmedeba adamianis organizmze  iwvevs encefalopatias 

da Sinagani organoebis cximovan gadagvarebas. aflatoqsinebiT  dasenianebuli simindis 

moxmarebis Sedegad  mowamvlis erT-erTi yvelaze msxvili SemTxveva aRiniSna indoeTis 

ramdenime sofelSi 1975 wels, 400 adamiani daavadda da 100 gardaicvala. 

  aflatoqsinebis aRmoCenisa da gansazRvris sirTule dakavSirebulia im faqtTan, rom 

dasenianebas lokaluri xasiaTi aqvs, gamonaklis warmoadgenen sasmelebi.   obis arseboba sakveb 

produqtze   SeiZleba ar  iyos masSi aflatoqsinebis arsebobis damadasturebeli. 

aflatoqsinebi SesaZlebelia aRmoCenil iqna produqtebSi, romelTac ar aReniSnebaT obis 

TvalsaCino zrda.  

aflatoqsinebi pirvelad aRmoCenili iqna miwis TxilSi, TxilSi, simindSi bambis TeslSi 

da sxv. produqtebis aflatoqsinebiT dasenianebas adgili aqvs obis sokoebis gamravlebis 

xelisSemwyob pirobebSi. dadgenilia, rom mosavali SesaZloa daseniandes mcenaris zrdis, 

Srobis da Senaxvis araxelsayreli pirobebis dros. es problemebi gansakuTrebiT mwvaved dgas 

tropikul da subtropikul zonebSi, sadac klimati xels uwyobs obis sokoebis ganviTarebas. 
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kvebis antialimentaruli faqtorebi17 
 

zogierTi sasursaTo produqti, masSi bunebrivad Semavali nivTierebebis gamo Tavad 

amJRavnebs toksiur bunebas, magram maTi umravlesoba zomieri moxmarebis dros ar aris saSiSi 

adamianis jamrTelobisaTvis. 

saWmlis momnelebeli fermentebis inhibitorebi. am jgufs   miekuTvneba cilovani bunebis 

nivTierebebi romlebic blokirebas ukeTeben saWmlis momnelebel fermentebs (tripsini, pepsini, 

qimotripsoni  -amilaza). es naerTebi aRmoCenilia parkosnebis TeslebSi (soio, lobio da sxva), 

marcvleulSi (xorbali, qeri) kartofilSi, kvercxis cilaSi da sxva produqtebSi. 

am nivTierebebis moqmedebis meqanizmi dafuZnebulia mdgradi kompleqsis 

“fermenti_inhibitori” warmoqmnaSi. saWmlismomnelebeli fermentebis aqtivobis daTrgunvaSi, rac 

iwvevs cilovani nivTierebebisa da sxva makronutrientebis SeTvisebis Semcirebas. 

aRsaniSnavia, rom cilovani inhibitorebi xasiaTdebian maRali TermostabilurobiT. 

magaliTad soios trifsinis inhibitoris sruli daSla xdeba soios marclebis   

avtoklavirebiT 1150C 20 wuTiT an 2-3 saaTis duRebiT. aqedan gamomdinare parkosanTa gamoyeneba 

cxovelTa an adamianTa sakvebad SesaZlebelia mxolod Sesabamisi damuSavebis Semdeg. 

cianogenuri glikozidebi – zogierTi cianogenuri aldehidisa da ketonis glikozidi, 

romlebic fermentuli an mJavuri hidrolizis dros gamoyofen cianwyalbad mJavas. 

am jgufis glikozidebidan aRsaniSnavia TeTr lobioSi Semavali limarini da amigdalini 

romelic Sedis  mware nuSis (8%-mde) da kurkovani xilis gulSi (4-6%).   100 g. mware nuSma 

SeiZleba sikvdili gamoiwvios. kurkovani xilis murabis moxmareba ar aris saSiSi, radgan 

temperaturis gavleniT, fermenti kargavs aqtivobas da cianmJavis warmoqmnas adgili ar aqvs.  

biogenuri amidebi am jgufis naerTebs miekuTvnebian serotini (bostneuli da xili), 

tiramini (fermentirebuli produqtebi) da histamini  (fermentirebuli produqtebi).   

SesaZlebelia gamoiwvion wnevis momateba, alergiul reaqciebi, SeSupeba.  

steroidul alkaloidebs miekuTvneba solanini da Cakonini. saSualo toksikurobis mqone 

nivTierebebi. solanini warmoiqmneba kartofilis bolqvebis gamwvanebis dros (500mg/kg) aZlevs 

mware gemos da iwvevs mowamvlis tipiur suraTs. Cakonins Seicavs badrijani, tomatebi, Tambaqo. 

antivitaminebi maT miekuTvneba nivTierebebis ori jgufi: 

 nivTierebebi, romlebic warmoadgenen vitaminebis analogebs, romlebsac romelime 

funqcionaluri jgufi Canacvlebuli aqvT ara aqtiur radikalze; 

 nivTierebebi, romlebic axdenen vitaminebis inaqtivacias an biologiuri aqtivobis 

SezRudvas. 

antivitaminebis tipiur magaliTs warmoadgens leicini, romelic arRvevs triptofanis 

cvlas da Sesabamisad misgan PP vitaminis warmoqmnas. indolZmarmJava da acetilpiridini aseve 

warmoadgegen PP antivitamins. 
askorbatoksidaza da zogierTi damJangveli fermenti xasiaTdeba C antivitaminuri 

aqtivobiT. gansakuTrebiT maRalia askorbatoksidazis aqtivoba kitrSi, yabaySi, stafiloSi, 

WarxalSi. am bostneulis daWrisas 6 saaTSi iSleba  C vitaminis naxevarze meti.  

avidini _kvercxis cilaSi Semavali cilovani fraqcia, romelic iwvevs biotinis (H 
vitamini) deficits. hidrogrnizirebuli cximebi iwveven  retinolis (A vitaminis ) daSlas. 

faqtorebi, romlebic amcireben mineraluri nivTierebebis Sewovas. am faqtorebs upirveles 

yovlisa miekuTvneba mJaumJava da misi    marilebi (oqsalatebi), fitini da taninebi. 

mJaumJava da misi    marilebi sakmaod farTodaa gavrcelebuli mcenareuli warmoSobis 

produqtebSi. maTi sakmaod maRali SemcvelobiT (0,2-1,3%), xasiaTdeba revandi, mJauna, ispanaxi, 

17 antialimentaluri faqtorebs miekuTvnebian  bunebrivi nivTierebebi, romlebic Sedian 
naturalur sakveb produqtebSi, ar xasiaTdebian saerTo toksikurobiT, magram SerCeviTad 
auareseben an blokaven nutrientebis SeTvisebas 
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Warxlis foTlebi, kakaos marcvlebi. SedarebiT naklebia maTi Semcveloba bolokSi, stafiloSi, 

cercvSi da lobioSi. oqsalatebis toksikuroba gamoixateba kuWnawlavis lorwovani qsovilebis 

daSlaSi, Tirkmelebis daavadebasa da maTSi qvebis wamoqmnaSi.   maTi toqsikuroba mkveTrad 

vlindeba D vitaminis deficitis fonze. 
fitini advilad warmoqmnis uxsnad marilebs, kalciumTan, magniumTan, rkinasTan, TuTiasa 

da spilenZTan. fitinis sakmaod maRali SemcvelobiT xasiTdebian marcvleuli da parkosnebi, 

misi ZiriTadi nawili Tavmoyrilia aleironis SreSi. umaRlesi xarisxis  fqvilisagan 

gamomcxvari puri faqtiurad ar Seicavs fitins. Wvavis purSi misi Semcveloba minimaluria 

fitazis moqmedebis gamo. 

alkaloidebi araazotovani nivTierebebi romlebic   Sedian zogierTi mcenaris 

SemadgenlobaSi da xasiaTdebian rogorc samkurnalo aseve toqsiuri TvisebebiT. aRsaniSnavia 

alkaloidebis mniSvneloba nervuli, gulis, sisxlZarRvebis da sxva daavadebebis mkurnalobis 

dros. alkaloidSemcveli produqtebi xasiaTdebian matonizirebeli efeqtiT. amis magaliTia 

kofeinis Semcveli produqtebi, romelTagan aRsaniSnavia _ Cai, yava, kakao, Tambaqo. 

zogierTi alkaloidi xasiaTdeba Zlier momwamvleli efeqtiT, mas miekuTvneba TambaqoSi 

arsebuli alkaloidi nikotini, romlis Semcveloba Tambaqos saxeobisa da sortis mixedviT 

meryeobs 2-5% farglebSi. sufTa saxiT nikotini Zlier momwamvleli nivTierebaa, misi 

sasikvdilo doza _ 40 mg.  

opiumis yayaCos moumwifebeli Tavebi Seicaven opiums, romelic 20-mde sxvadasxva 

alkaloidisagan Sedgeba, maTgan aRsaniSnavia morfini, narkotini, papaverini, tebaini. morfini – 

Zlieri tkivil damayuCebeli nivTiereba, romelic imavdroulad xasiaTdeba Zlieri narkotikuli 

moqmedebiT.  

  

 cxoveluri wamoSobis toqsinebi 
 

cxoveluri wamoSobis produqtebis gamoyenebiT gamowveuli mowamvlebidan gansakuTrebiT 
aRsaniSnavia Tevzis, moluskebis da sxva wylis cxovelebis gamoyenebiT gamowveuli  
toqsikozebi. isini mravali welia cnobilia da warmoadgenen seriozul saSiSroebas 
adamianisaTvis da rac mniSvnelovania am toqsinebis umetesobisaTvis antidoti ar aris cnobili. 

gansakuTrebiT xSiria zRvis produqtebiT mowamvla, romlis umetesoba gamowveulia 
Tevzeulis araswori Senaxvis Sedegad ganviTarebuli mikroorganizmebis mier gamoyofili 
toqsinebiT. am tipis mowamvlas skombroiduli mowamvla ewodeba. igi Zalian Camogavs alergiul 
reaqcia histaminze, rac gamoixateba saxis gawiTlebaSi, Tavis Zlier tkivilSi, Rebinebasa da 
tkiviliT muclis areSi. am saxis mowamvla iSviaTad  iwvevs sikvdils. 

aRsaniSnavia moluskebis toqsikuroba, romelebic umravles SemTxvevaSi gamowveulia 
neirotoqsiniT. es ukanaskneli moluskebSi gadadis fitoplanqtonidan,  romlebic 
gamoimuSaveben saqsitoqsinsa da mis analogebs. es toqsinebi ar moqmedeben moluskebsa da 
kiboebze, magram damRupvelia wylis sxva binadarTaTvis. 

neirotoqsinis miRebul dozaze damokidebulebiT viTardeba sxvadasxva xarisxis 
intoqsikacia. Zlieri mowamvlis dros kunTebis damblis gamo adamiani 24 saaTSi iRupeba. 

TevzeuliT mowamvlis erT-erTi mizezi SesaZlebelia gaxdes tetrodoqsini. am toqsinis 
Semcveli Tevzi _ fugu iaponiaSi delikatesadaa miCneuli. momwamvlel nivTierebas Seicavs am 
Tevzis qviriTi, RviZli, naklebad kani da nawlavebi. XX saukunis 60-iani wlebidan iaponiaSi 
yovelwliurad registrirebulia mowamvlis 100-mde SemTxveva, romelTaganac 60-70% sikvdiliT 
mTavrdeba. iaponiis janmrTelobis organoebis gadawyvetilebiT fugus damuSavebis ufleba 
mxolod specialuri sertifikatis mqone pirebs eZlevaT. 

Tevzebis zogierTi saxeobis (kefali, “mZinara Tevzi”) mier gamowveul mowamvlas Tan 
axlavs halucinaciebi. halucionogenuri toqsiniT mowamvlis pirveli SemTxveva aRwerili iyo 
1927 wels. dadgenil iqna rom toqsini ZiriTadad lokalizebulia Tevzis TavSi. intoqsikaciis 
pirveli simptomebi Cndeba 0,5-2 saaTis Semdeg. mowamvlis doneze damokidebulebiT 12-24 saaTis 
Semdeg adamiani Tavs janmrTelad grZnobs. 

gansakuTrebul jgufSi SesaZlebelia gavaerTianoT toqsiuri nivTierebebi, romlebic 
lokalizebulia sxvadasxva saxeobis Tevzis qviriTSi, kanis jirkvlebsa da sisxlSi.  am 
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toqsinebiT mowamvlis dros aRiniSneba Rebineba, ariTmia, kunTebisa da sasunTqi sistemis 
dambla. Zlieri intoqsikaciis dros adamiani iRupeba. 

siguatera _ es aris kvebiTi mowamvlis saxeoba, romelsac iwveven tropikuli da 
subtropikuli zonis Tevzebi. pirvelad es mowamvla aRwerili iyo 1787 wels. amJamad cnobilia 
am saxis intoqsikaciis gamomwvevi  400-mde saxeobis Tevzi. mowamvlebis daaxloebiT 15%  
sakvdiliT Tavdeba. 

mowamvlis tipiuri simptomebi sawyis stadiaze gamoixateba tkiviliT muclis areSi, 
RebinebiT, diareiT. am stadiis Semdeg iwyeba nevrologiuri stadia, romlis drosac aRiniSneba 
tuCebSi, enasa da kudurebSi mgrZnobelobis dakargva, koordinaciis darRveva, siTbosa da 
sicivis SegrZnebis darRveva. xSir SemTxvevebSi es simptomebi ramdenime saaTidan ramdenime 
kviramde grZeldeba. mZime SemTxvevebSi ki SesaZlebelia gagrZeldes 20-25 weli. 

XX saukunis 50 wlebidan mowamvlis calke  saxeobad gamoiyo qaSayisebrTa ojaxis 
Tevzebis _ qaSayis, anCousis da maTi msgavsi saxeobebis mier gamowveuli mowamvlebi. rogorc 
siguateras aseve am SemTxvevaSic ar aris dadgenili momwamvlisa meqanizmi da gamomwvevi 
nivTiereba. mowamvlis dros pirSi warmoiqmneba metaluri gemo, tkivili muclis areSi, Zlieri 
mowamvlis dros viTardeba koma da adamiani iRupeba. momwamvleli nivTiereba imdenad swrafad 
moqmedebs, rom adamiani ver aswrebs lukmis gadaylapvas.  Zlieri mowamvlis 40% sikvdiliT 
mTavrdeba. sabednirod es sakmaod iSviaTi  movlenaa. 

calke jgufSi SesaZlebelia gavaerTianoT wyalmcenareebis toqsinebi. maT Soris 
gansakuTrebiT aRsaniSnavia wyalmcenare Cyanophyta, romlis mtknari wylebis wyalsatevebSi 
masiuri gamravleba iwvevs e.w. “wylis yvavilobas”. marTalia es ekologiuri xasiaTis movlenaa, 
magram xasiaTdeba mniSvnelovani biologiuri da samedicino mniSvnelobiT. am wyalmcenareebis 
toqsikuri moqmedeba gamowveulia maTSi arsebuli algotoqsinebiT _ anatoqsini, 
neosaqsitoqsini, saqsitoqsini, mikrocistini. 

am toqsinebis sasmeli wylis sistemaSi  moxvedram SesaZlebelia gamoiwvios toksikuri 
gastroenteritis epidemia, romelic dizinteriisa an qoleris msgavsi simptomebiT mimdinareobs. 
mowamvla SesaZlebelia  kanis alergiis formiTac  Camoyalibdes, romlisTvisac 
damaxasiaTebelia dermatiti, qavili, koniuqtiviti, zog SemTxvevebSi adgili aqvs sasunTqi 
gzebis bronqialuri astmis tipis gaRizianebas. 

calke tipad gamoyofen wyalmcenareebiT inficirebuli Tevzebis sakvebad gamoyenebis 
Sedegad ganviTarebul mowamvlebs. Tevzis Termiuli damuSaveba ar amcirebs toqsinis 
momwamvlel Tvisebebs. Zlieri mowamvlis dros SesaZlebelia adamiani daiRupos sunTqvis 
kunTebis damblis gamo. 

algotoksinebiT mowamluli wyali xasiaTdeba Zlieri Tevzis suniT. wyalmcenaris 
toqsinebiT mowamvlis profilaqtikuri RonisZiebaa _ wylis ozonireba. am saxis mowamvlebis 
Tavidan asacileblad aucilebelia sasmeli wylis hidrobiologiuri monitoringi. 
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