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Sesavali 
 

 
xili da bostneuli warmoadgens jansaRi kvebis racionis ganuyofel 

nawils. arsebobs Tanmimdevruli mtkicebulebebi, romelTa Tanaxmadac 
SeuZliaT qronikuli daavadebebis Semsubuqeba da sxvadasxva tipis simsivnis 
gaCenis riskis Semcireba. gamovlenilia maTi roli gul-sisxlZarRvTa, 
saWmlis momnelebeli sistemis, filtvebisa da sxva daavadebebis profilaqti-
kaSi.  

jandacvis msoflio organizaciis mier mocemuli rekomendaciis Tanaxmad 
adamianma dReSi unda miiRos 400 grami xili da bostneuli (kartofilis 
garda).  

xilisa da bostneulis moxmarebis periodi SezRudulia da ganpirobebu-
lia ori faqtoriT – krefis dro da Senaxvisunarianoba, rac warmoadgens 
genetikur Tvisebas. mTeli wlis manZilze moxmarebis problemis gadaWra 
SesaZlebelia mxolod gadamuSavebuli saxiT maTi gamoyenebis safuZvelze.  

mcenareuli produqtebis mniSvneloba uZvelesi droidan aris cnobili, 
magram TandaTan icvleba gamoyenebis formebi da mxolod XIX saukunis meore 
naxevridan xdeba SesaZlebeli gadamuSavebuli produqtebis warmoeba.  

aRniSnuls safuZveli Cauyara lui pasteris aRmoCenam, romlis 
Tanaxmadac 800C temperaturaze safuvrebi iRupeba, xolo produqti inarCunebs 
kvebiT Tvisebebs. am periodidan gadamuSavebis teqnologiis srulyofa 
sistematurad mimdinareobs. amJamad SemuSavebulia wvenis fermentuli 
dawmendis meTodebi, koncentrireba dabali temperaturis pirobebSi, aromatis 
warmomqneli nivTierebebis gamoyofa da sxva. Seqmnilia axali konstruqciis 
manqana-danadgarebi, mowyobilobebi, calkeuli produqtebis warmoebis 
teqnologiuri xazebi. aRniSnulis safuZvelze mcirdeba procesis 
xangrZlivoba, energiis danaxarji da mniSvnelovnad umjobesdeba 
xarisxobrivi maCvenebelebi.    

saqarTvelos niadagur-klimaturi pirobebi iZleva xilisa da bostneulis 
sxvadasxva saxeobis ganviTarebis myar safuZvels. amasTan, mdidaria velurad 
mozardi xiliTa da kenkriT, romlebic gamoirCeva biologiurad aqtiuri 
nivTierebebis SemcvelobiT.  

`saqarTvelo nayofieri qveyanaa. . .  xili aq saucxooa da mravalnairi. 
evropis arc erT adgilas ar modis ufro gemrieli msxali da vaSli” _ 
aseTia ucxoelTa azri.  

soflis meurneobis ganviTarebisaTvis mniSvnelovania gaizardos 
gadamuSavebuli produqtebis warmoebis moculoba, gafarTovdes sortimenti 
da miRebuli iqnes maRali xarisxis produqti. aRniSnuli xels Seuwyobs 
bazarze konkurentunariani produqtis gatanasa da kargi marketingis 
pirobebSi maT eqsportsac.   

warmodgenili naSromis mizania garkveulwilad xeli Seuwyos 
saqarTveloSi xilisa da bostneulis gadamuSavebuli produqtebis warmoebas 
da mokrZalebuli wvlili Seitanos am mxriv. 



 

 

7

aRniSnulis ganxorcielebis safuZvels iZleva naSromSi ganxiluli 
sakiTxebi: 

• Tanamedrove Sexeduleba xilisa da bostneulis rolis Sesaxeb 
adamianis kvebis fiziologiaSi – antioqsidantebi, mikro da 
makroelementebi, sakvebi boWkoebi, Saqrebi, organuli mJavebi, 
aminomJavebi, cilebi, vitaminebi. 

• xilisa da bostneulis Senaxvisunarianobis Teoriuli safuZvlebi 
da Senaxvis reJimi. 

• xilisa da bostneulis gadamuSavebis Teoriuli safuZvlebi. 

• mSrali produqtis warmoebis teqnologiuri procesebi. 

• swrafgayinuli produqtebis teqnologiuri procedurebi. 

• wvenis, koncentratis, piures warmoebis teqnologiuri sistema. 

• xilis SaqriT konservirebis meTodebi. 

• bostneulis sxvadasxva saxis konservebis warmoebis teqnologiuri 
elementebi. 

• sterilizaciisa da pasterizaciis parametrebis dadgenis safuZvle-
bi. 

• aseptikuri dafasoebis meTodis arsi. 

• gadamuSavebis sferoSi gamoyenebuli axali aparatura-mowyobilobe-
bis muSaobis principebi.  

 
wigns aqvs saxelmZRvanelos daniSnuleba _ Tanmimdevrulad aris 

ganxiluli gadamuSavebasTan dakavSirebuli Temebi, mocemulia xilisa da 
bostneulis klasifikacia da misi safuZvlebi, gadamuSavebis meTodebis arsi, 
calkeuli saxis produqtis warmoebis principuli teqnologia, TiToeuli 
procesisaTvis saWiro manqana-danadgarebisa da aparaturis daxasiaTeba, 
axsnilia yoveli proceduris Teoriuli mxare da mniSvneloba.   
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moduli 1. xilisa da bostneulis saerTo biologiuri Tvisebebi da 
damaxasiaTebeli Taviseburebebi  

 
Tema 1.1. xilisa da bostneulis mniSvneloba kvebis fiziologiaSi 

 
kvebiTi Rirseba _ gamoxatavs produqtis sasargeblo Tvisebebis 

erTobliobas: ZiriTadi sakvebi nivTierebebiT adamianis fiziologiuri 
moTxovnilebis dakmayofileba, energiiT uzrunvelyofa, organoleptikuri 
maCveneblebis xarisxi da xasiaTi. 

biologiurad aqtiuri nivTierebebi _ antioqsidantebi, romlebic xels 
uSlian JangviTi procesebis ganviTarebas da icaven adamianis organizms 
Tavisufali radikalebisagan.  

fermentebi _ ganapirobeben yvela bioqimiuri reaqciis mimdinareobas 
cocxal ujredSi. 

 
xili da bostneuli aris mcenareuli produqti, romelic Seicavs 

adamianis organizmisaTvis aucilebel organul, maT Soris biologiurad 
aqtiur nivTierebebs, makro da mikroelementebs – monacemebi ganpirobebulia 
jiSisa da saxeobis genetikuri TvisebebiT.  miuxedavad imisa, rom garkveul 
gavlenas axdens moyvanis pirobebi, Tavisebureba mainc SenarCunebulia. 

xilisa da bostneulisaTvis damaxasiaTebeli bioqimiuri komponentebis 
speqtri sakmaod farToa: naxSirwylebi – glukoza, fruqtoza, saqaroza, 
peqtinovani nivTierebebi, celuloza, hemiceluloza; organuli mJavebi _ 
ZiriTadad vaSlis mJava, limonis mJava, Rvinis mJava; fenoluri naerTebi _ 
leikoantocianidinebi, katexinebi, flavonolebi, antocianebi, mTrimlavi 
nivTierebebi; azotovani nivTierebebi _ cilebi, aminomJavebi; aromatis 
warmomqmneli nivTierebebi _ aldehidebi, fenolebi, spirtebi, mJavebi, eTerebi, 
eTerzeTebi, naxSirwyalbadebi; makro da mikroelementebi.  

bioqimiuri nivTierebebi aris ori saxis: wyalSi xsnadi _ Saqrebi, 
organuli mJavebi, peqtini, mTrimlavi nivTierebebi, vitaminebis umravlesoba, 
zogierTi cila, aminomJavebi, antocianebi da wyalSi uxsnadi _ celuloza, 
hemiceluloza, protopeqtini, cximebi, cximSi xsnadi vitaminebi –   D, E, β-
karotini,  saxamebeli, cilebi. xilisa da bostneulis monacemebi am mxriv: 
uxsnadi – 1,5...5,0%; xsnadi – 6...25%. mSrali nivTiereba ki warmoadgens maT 
jams, Semcveloba 9...28%. 

bioqimiuri maCveneblebis mxriv xilisa da bostneulis saxeobebs 
axasiaTebs specifikuroba, garkveul rols asrulebs jiSis Tavisebureba, 
magram kanonzomiereba mainc determinirebulia.  

xili: atmis nayofis ZiriTad Saqars warmoadgens saqaroza _ 6...10%; 
msxlis nayofSi metia fruqtozis koncentracia _ 6...9%; yurZeni ZiriTadad 
Seicavs Rvinis mJavas, Saqrebidan glukozas; marwyvis nayofSi ZiriTad mJavas 
warmoadgens limonis mJava, xolo qliavis nayofSi - vaSlis mJava; xurmis 
nayofs axasiaTebs dabali mJavianoba _ 0,15...0,35%, Cinur aqtinidias askorbinis 
mJavis maRali koncentracia; karotinis meti raodenobiT gamoirCeva gargari 
da komSi. 
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bostneuli: pomidvris nayofSi ZiriTad mJavas warmoadgens limonmJava – 
0,48%; vaSlmJava ki mxolod 0,067%; stafilos monacemebi am mxriv Sesabamisad 
Seadgens 0,063...0,31%; Saqris Warxali saqarozas Seicavs 25% odenobiT; 
stafiloSi ki mxolod 3,2%. aRsaniSnavia, rom karotinis maRali SemcvelobiT 
gamoirCeva stafilo.  

xilsa da bostneuls bioqimiuri TvalsazrisiT axasiaTebs arsebiTi 
ganmasxvavebeli Tavisebureba. bostneuli - organuli mJavebi ZiriTadad 
SeboWilia kaTionebiT da warmodgenilia marilebis saxiT, amdenad, wvenis pH 
5,6-6,5 farglebSia; azotovani nivTierebebi bostneulSi metia xilTan 
SedarebiT, am mxriv aRsaniSnavia parkosnebi, kombostos sxvadasxva saxeoba, 
ispanaxi da salaTi; SedarebiT dabalia Saqris Semcveloba (garda Saqris 
Warxlis, nesvisa da sazamTrosi). 

nayofis tkbil, sasiamovno gemos ganapirobebs glukoza, fruqtoza da 
saqaroza, magram maTi daniSnuleba amiT ar amoiwureba. mniSvnelovania 
glukozisa da fruqtozis roli nivTierebaTa da energiis cvlis procesSi; 
sunTqvis dros, daJangvis Sedegad gamoyofili energia atf saxiT aucilebe-
lia gulis, tvinis, Tirkmlisa da sxva organoebis normaluri funqcionirebi-
sTvis. 

Saqris saerTo raodenoba xilSi saxeobisa da jiSis mixedviT 5-23%, 
glukoza – 2-15%, fruqtoza - 1,5-12%, saqaroza 0,1-9,0% farglebSia. 

bostneulSi ki Saqris saerTo raodenoba ≤ 5%. 
cilebis SemadgenlobaSi arsebuli yvela aminomJava adamianis organizmSi 

ar warmoiqmneba. maT gareSe, an maTi simciris pirobebSi irRveva nivTierebaTa 
cvlis procesi. xili da bostneuli Seicavs yvela Seucvlel aminomJavas: 
lizini, histidini, arginini, treonini, valini, meTionini, izoleicini, 
leicini, fenilalanini. 

tokoferoli, askorbinis mJava da karotini warmoadgenen antioqsidante-
bs. maTi simciris SemTxvevaSi Tavisufali radikalebi adamianis organizmSi 
rCeba kontrolis gareSe da iwveven ujredis struqturis daSlas. raodeno-
brivi maCveneblebi xilsa da bostneulSi aseTia: askorbinis mJava 5...200 mg%; 
tokoferoli 0,2...12 mg%; beta-karotini 0,1...9,0 mg%.  

adamianis organizms ar SeuZlia askorbinis mJavis sinTezi da 
akumulacia. am metad saWiro vitamins Rebulobs mxolod mcenareuli sakvebi-
dan. 

peqtinovan nivTierebebs aqvT adamianis organizmSi endo da egzo Sxamebis 
detoqsikaciis unari. isini icaven organizms radiaciuli dazianebisagan, 
dabla sweven sisxlSi Saqris dones. peqtinovani nivTiereba gvxvdeba 
ZiriTadad ori formiT: wyalSi xsnadi da protopeqtini. saerTo raodenoba 
xilsa da bostneulSi 0,4-3,0% farglebSia. 

fenoluri naerTebi asruleben adamianis organizmSi antioqsidantis 
funqcias. am mxriv aRsaniSnavia antocianebi, katexinebi, leikoantocianidine-
bi, flavonolebi. maTi Semcveloba saxeobisa da jiSis mixedviT xilsa da 
bostneulSi sakmaod diferencirebulia. 

makro da mikroelementebs akisriaT mniSvnelovani funqcia. dadgenilia, 
rom maTi raodenoba Seadgens adamianis masis 4,5%, nivTierebaTa cvlis 
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procesSi mcirdeba da saWiro xdeba Sevseba. organizmis moTxovna 
ganisazRvreba mg da mkg dRe-RameSi, magram maTi ukmarisobis SemTxvevaSi 
adamians ar SeuZlia arseboba. kaliumis ioni monawileobs cilebis sinTezSi, 
naxSirwylebis cvlaSi, Sedis zogierTi fermentis SemadgenlobaSi, xels 
uwyobs wylis gamoyofasa da aumjobesebs gulis muSaobas; natriumis ioni 
bevrad ganapirobebs sisxlis  pH; fosfori da kalciumi monawileoben 
Zvlovani struqturis warmoqmnaSi. bevri daavadebis etiologiaSi 
mniSvnelovani roli akisria mikroelementebs, mag., endogenuri Ciyvis 
ganviTareba ukavSirdeba iodis simcires; TuTia warmoadgens hormon 
insulinis struqturul erTeuls. 

calkeul bioqimiur maCvenebels gaaCnia konkretuli datvirTva da 
garkveuli roli kvebis fiziologiaSi. amasTan, xilisa da bostneulis 
mravalferovneba da Tviseburebis mravalmxrivoba xazs usvams maT 
mniSvnelobas.  

 

sakontrolo kiTxvebi 

 

1. ramdeni saxis mSrali nivTiereba aris xilsa da bostneulSi? 
2. romeli organuli nivTiereba aris wyalSi xsnadi? 
3. raSi gamoixateba xilisa da bostneulis specifikuroba organuli 

nivTierebis Semcvelobis mxriv? 
4. romeli organuli nivTierebebi asruleben antioqsidantis rols? 
5. rogoria makro da mikroelementebis daniSnuleba? 
6. rogoria organuli nivTierebebis roli adamianis kvebis fiziologiaSi, 

daasaxeleT zogierTi maTgani. 
    
 
 

 Tema 1.2. xilisa da bostneulis bioqimiuri komponentebi  
 

nutrientebi _ nivTierebebi, romlebic ar sinTezirdebian adamianis 
organizmSi da warmoadgenen kvebis Seucvlel faqtorebs: ujeri cximmJavebi, 
vitaminebi, kvebiTi boWkoebi, Seucvleli aminomJavebi, fenoluri naerTebi.  

glikozidebi _ Sedgeba ori nawilisagan: aranaxSirwylovani fragmentis 
(aglikoni) da Saqrebis naSTebisagan, romlebic dakavSirebulia rTuli eTer-
uli bmiT.     

 
xili da bostneuli warmoadgens adamianis janmrTeli kvebis racionis 

ganuyofel nawils, radgan Seicavs aucilebel komponentebs; maTi qimiuri 
buneba da, Sesabamisad, fiziologiuri roli mniSvnelovnad gansxvavebulia, 
amasTan, dadebiTi moqmedeba garkveuli Tanafardobis pirobebSia SesaZlebeli.  

azotovani nivTierebebi. maRalmolekulur azotSemcvel organul niv-
Tierebas warmoadgens cila. igi pirobiTad iyofa or jgufad: proteinebi _ 
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Sedgeba mxolod aminomJavaTa naSTebisagan da proteidebi _ proteinis naerTi 
aracilovani bunebis nivTierebasTan, romelsac ewodeba prostetuli jgufi. 
yvela fermenti aris cila. igi SeiZleba iyos proteini da proteidi.  

proteidebi, prostetuli jgufidan gamomdinare, aris sxvadasxva saxis _ 
qromoproteidebi, lipoproteidebi da nukleoproteidebi, sadac cila ukav-
Sirdeba nukleinis mJavas da ganapirobebs memkvidreobiT Tvisebebs. yoveli 
organo xasiaTdeba cilebis individualuri raodenobrivi da Tvisebrivi Sed-
genilobiT, rac kodirebulia dnm molekulaSi. 

bunebaSi 1010-1012 sxvadasxva cilaa, romelic Sedis 1,2.106 saxeobis cocxal 
organizmSi, dawyebuli virusidan, damTavrebuli adamianiT. cilebis simrav-
les ganapirobebs oci aminomJavis sxvadasxva TanmimdevrobiT dakavSireba ise, 
rogorc aTi cifrisagan SeiZleba uamravi ricxvis gamoxatva.  

aminomJava aris nivTiereba, romlis molekulebi Seicavs erTdroulad 
amino (_NH2) da karboqsilis (_COOH) jgufs, amgvarad, erTdroulad war-
moadgens fuZesa da mJavas.  

zogierTi aminomJava Seicavs gogirds _ cistini, cisteini, meTionini. ami-
nomJavebs cocxal organizmSi damoukidebladac akisriaT sxvadasxva funqcia.  

xilsa da bostneulSi cilis Semcveloba ar aris maRali, magram aqvT 
mniSvnelovani daniSnuleba – struqturuli, katalizuri, satransporto, da-
cviTi, hormonuli, samarago da, rac mTavaria, warmoadgens  memkvidreobis 
ganmsazRvrel faqtors.   

adamianis organizmSi, asakis miuxedavad, cilebis sinTezi sistematurad 
mimdinareobs. SedarebiT swraf ganaxlebas eqvemdebareba RviZlisa da naw-
lavebis lorwovani garsis cilebi (10 dRe), SedarebiT nela mimdinareobs 
kunTis SemaerTebeli qsovilisa da tvinis cilebis sinTezi, hormonebis ga-
naxlebis periodi ki ganisazRvreba saaTebiTa da wuTebiT (insulini). ada-
mianis organizmSi cilebis sinTezis saerTo siCqare aRwevs 500 g dReSi, rac 
xuTjer aRemateba moxmarebis raodenobas. am Sedegis miRweva xorcieldeba 
cilis daSlis produqtebis meoradi gamoyenebis safuZvelze. adamianis 
moTxovna cilaze, yovel erT kilogram masaze saSualod 0,8 g, rac Seadgens 
60-100 g dReSi. Tu adamiani Rebulobs normaze dabali raodenobiT cilas, 
organizmSi iwyeba qsovilis cilebis daSla.  

adamianis organizmSi sinTezirdeba mxolod zogierTi aminomJava. erTi 
aminomJavas naklebobac ki iwvevs azotovani cvlis darRvevas - warmoiqmneba 
arasrulfasovani cilebi da viTardeba sxvadasxva saxis daavadebebi. xili da 
bostneuli Seicavs yvela Seucvlel aminomJavas, isini gvxvdeba rogorc 
Tavisufali saxiT, aseve cilis SemadgenlobaSi (< 50%). xili: azotovani niv-
Tiereba - 0,3...1,4%, maT Soris cila 0,1...0,6%. bostneuli: azotovani nivTiereba 
umravlesi saxeobisTvis 1,0-2,5% farglebSia, gansakuTrebiT maRali Semcvelo-
biT gamoirCeva soia da barda (cxr. 1.2.1).  
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cxrili 1.2.1. 
 

azotovani nivTierebebis Semcveloba xilsa da bostneulSi, % 
 

soiaX bardaX kartofili 
TeTrTaviani 
kombosto 

stafilo 

34,0 32,0 2,0 1,8 1,3 

xaxvi badrijani Warxali kitri ispanaxi 

1,4 1,2 1,5 0,8 2,5 

sazamTro gargari vaSli qliavi mayvali 

0,5 0,9 0,4 0,6 1,1 

X – mSral masaze gaangariSebiT 
 

cifrobrivi monacemebi literaturuli wyaros mixedviT ramdenadme 
gansxvavebulia, magram kanonzomiereba ar icvleba. 

biologiurad srulyofili cilebis Semcvelobis mxriv gamoirCeva par-
kosnebi, ZiriTadad ki soio da barda – 34-32% (mSral masaze gaangariSebiT) 
Sesabamisad. igive SeiZleba iTqvas kartofilzec - srulfasovnebis maCvene-
beli qaTmis kvercxis cilasTan SedarebiT Seadgens 85%, xolo idealur 
cilasTan SedarebiT 70%. mwvane bardis cilis Semcveloba aseTia: saerTo 
raodenobidan Seucvleli aminomJavebi _ leicini + izoleicini 15,4%, 
fenilalanini - 7,1%, valini + meTionini - 5,2%, arginini - 10,5%, treonini - 
5,2%; ar Seicavs lizins, triftofansa da histidins.  

xilisa da bostneulis azotovan nivTierebebs aqvT arsebiTi mniSvneloba 
organoleptikuri Tvisebebis (gemo, aromati, feri, konsistencia) formirebaSi. 
isini garkveulwilad ganapirobeben Senaxvisunarianobas _ monawileoben dam-
wifebisa da sunTqvis procesebSi.  

xilisa da bostneulis gadamuSavebis dros saWiro xdeba fermentebis 
inaqtivacia JangviTi procesebis SezRudvis mizniT, rac xels uwyobs feris, 
gemosa da aromatis SenarCunebas.  

naxSirwylebi. arsebuli klasifikaciis Tanaxmad naxSirwylebi iyofa sam 
jgufad: monosaqaridebi, oligosaqaridebi da polisaqaridebi. 

monosaqaridebi funqcionaluri jgufis mixedviT aris ori saxis: al-
dozebi da ketozebi. 

monosaqaridebidan SedarebiT metad gavrcelebulia pentozebi (xuT nax-
Sirbadatomiani) – qsiloza, arabinoza, riboza da heqsozebi (eqvs naxSirbada-
tomiani) – glukoza, fruqtoza da galaqtoza.  

ribozas akisria mniSvnelovani funqcia, Sedis ribonukleinis (rnm) da 
dezoqsiribonukleinis mJavis (dnm) SemadgenlobaSi, romlebic ganapirobeben 
memkvidreobiT niSan-Tvisebebs; agreTve adenozintrifosfatisa (atf) da ade-
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nozindifosfatis (adf) molekulaSi, romelTa saSualebiT xorcieldeba 
cocxal organizmSi qimiuri energiis Senaxva da gadacema.  

 qsiloza da arabinoza iSviaTad aris Tavisufali saxiT. isini war-
moadgenen maRalmolekuluri polisaqaridebis, pentozanebis monomers.  

 glukoza Tavisufali saxiT aris yvela xilsa da bostneulSi, magram 
raodenobrivi maCveneblis mxriv aRiniSneba mniSvnelovani gansxvaveba. magali-
Tad: yurZeni – 10%, vaSli – 3,8%, pomidori – 1,4%. glukozas Seicavs sxva nax-
Sirwylebic _ saxamebeli, maltoza. igi agreTve aris saqarozisa da laqtozis 
erT-erTi Semadgeneli nawili.   

fruqtozas Tavisufali saxiT Seicavs yvela xili da bostneuli, misi 
raodenobrivi maCvenebeli ki sakmaod diferencirebulia, magaliTad, msxali 
Seicavs – 6,7%, yurZeni – 7%, stafilo – 1,5%. fruqtoza Sedis saqarozis Se-
madgenlobaSi.  

oligosaqaridebis molekula Sedgeba 2-10 monosaqaridisgan. xilsa da 
bostneulSi ZiriTadad gvxvdeba disaqaridi saqaroza. misi monacemebi 
mniSvnelovnad gansxvavebulia, magaliTad, vaSli  2,5%, msxali – 1,7%, atami – 
5,2%, pomidori – 0,1%, stafilo – 3,2%.  

xilsa da bostneulSi gvxvdeba Semdegi polisaqaridebi – saxamebeli, ce-
luloza, hemiceluloza, inulini da peqtinovani nivTierebebi.  

saxamebeli adamianis kvebis racionis ZiriTadi nawilia. mniSvnelovan re-
surss am mxriv warmoadgens kartofili _ 18...25%, sxva bostneulSi igi Se-
darebiT mcire raodenobiTaa, magaliTad., stafiloSi – 0,2%; yvavilovan kom-
bostoSi – 0,4%, gograSi – 0,2%. saxamebels Seicavs ZiriTadad mkvaxe xili, 
damwifebis procesSi ki misi raodenoba mniSvnelovnad mcirdeba, magaliTad, 
vaSlis nayofi: mokrefis dros 2...3%, mwife nayofi ki – 1,2%. 

inulini maRalmolekuluri polisaqaridia, romelic Sedgeba fruqtozis 
naSTebisagan, wyalSi xsnadia. mas didi raodenobiT Seicavs topinamburis (mi-
wavaSla) tuberebi 13...20%, vardkaWkaWas fesvebi ki – 15...17% odenobiT. 

celuloza aris polisaqaridi da gamoirCeva polimerizaciis maRali 
xarisxiT. saxameblis msgavsad, igi Sedgeba mxolod glukozis molekulisagan. 
warmoadgens ujredis kedlis Semadgenel nawils. misi SedarebiT maRali Sem-
cveloba ganapirobebs qsovilis mdgradobas, Sesabamisad transportabelobasa 
da Senaxvisunarianobas.  

ujredis kedlis struqturul nawils warmoadgens agreTve hemicelulo-
za. misi xvedriTi wili SedarebiT metia. mJavuri hidrolizis Sedegad war-
moiqmneba manoza, galaqtoza, arabinoza an qsiloza. gadamuSavebis procesSi 
igi eqvemdebareba hidrolizs, amdenad, garkveul gavlenas axdens produqtis 
konsistenciaze.  

peqtinovan nivTierebebs ganekuTvneba: protopeqtini _ polisaqaridi, ro-
melic celulozasa da hemicelulozasTan erTad Sedis ujredis kedlis Se-
madgnelobaSi, aris wyalSi uxsnadi; peqtini _ heteropolisaqaridi, Sedgeba 1,4 
glukoziduri bmiT dakavSirebuli galaqturomJavas molekulebisagan, meTano-
liT eTerifikaciis xarisxi 60-98% farglebSia, wyalSi xsnadia. maRaleTeri-
ficirebul peqtins axasiaTebs Jelirebis Tviseba. Jeles warmoqmnisaTvis 
saWiroa _ Saqari 60%, mJava 1% da peqtini 0,5...1,5%. peqtinis Sedgeniloba da 
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Sesabamisad Tvisebebi saxeobis mixedviT gansxvavebulia. SedarebiT 
maRaleTerificirebul peqtins Seicavs citrusovnebi, vaSli, gargari, qliavi, 
atami, mocxari. bostneulis peqtinis Jelirebis unari dabalia.  

Termuli damuSavebis dros aRiniSneba peqtinovani nivTierebebis gaxleCa, 
intensivoba damokidebulia mJavianobaze. nedleulSi, romlis mJavianoba 
maRalia, procesi intensiurad mimdinareobs. Saqris 40...60% koncentraciis pi-
robebSi protopeqtinis hidrolizi 5...10% dabalia, vidre wyalSi. zogierTi 
gadamuSavebuli produqtis, magaliTad, wvenebis misaRebad,  saWiroa peqtinis 
raodenobis Semcireba, rac fermentebis gamoyenebiT xorcieldeba.   

kvebiTi Rirebulebis TvalsazrisiT naxSirwylebi aris SeTvisebadi _ 
monosaqaridebi, oligosaqaridebi, saxamebeli da araSeTvisebadi – celuloza, 
hemiceluloza, inulini, peqtini;  maT kvebiT boWkoebs uwodeben.  

glukoza warmoadgens ZiriTad formas, romlis saxiTac naxSirwylebis 
cirkulacia xdeba sisxlSi. igi uzrunvelyofs organizms energiiT. sisxlSi 
glukozis Semcveloba 80...100 mg/100 ml. Warbi Saqari gardaiqmneba glikogenad, 
romelic gamoiyeneba, rogorc glukozis wyaro, roca naklebi naxSirwylebi 
miewodeba organizms. glukozis gamoyeneba neldeba, Tu ar xdeba saWiro 
raodenobiT kuWqveSa jirkvlis - insulinis gamomuSaveba, Sedegad matulobs 
glukozis raodenoba _ 200...400 mg/100 ml. Tirkmlebs ar SeuZliaT maTi 
Sekaveba da gamoiyofa SardSi, viTardeba diabeti. fruqtozis moxmarebis 
dros, Saqari sisxlSi mniSvnelovnad ar matulobs _ kavdeba RviZlSi, sisx-
lSi SeRwevis Semdeg ki swrafad erTveba nivTierebaTa cvlis procesSi da 
misi metabolizmi ar moiTxovs insulins.  

adamianis organizmSi naxSirwylebis cvla moicavs Semdeg ZiriTad momen-
tebs: polisaqaridebisa da disaqaridebis kuW-nawlavis traqtSi gaxleCa mono-
saqaridebamde; maTi Sewova nawlavebidan sisxlSi; glikogenis sinTezi da 
daSla qsovilebSi, pirvel rigSi RviZlSi; glukozis anaerobuli daSla – 
glikolizi; piruvatis warmoqmna; aerobuli metabolizmi _ sunTqva. 

SeuTvisebad naxSirwylebs aseve akisriaT mniSvnelovani funqcia: axdenen 
nawlavebis stimulirebas; xels uSlian qolesterinis Sewovas; axdenen naw-
lavebis mikrofloris normalizaciasa da lpobiTi procesebis inhibirebas; 
gavlenas axdenen cximovan cvlaze, romlis darRveva iwvevs cximis dagrovebas; 
xels uwyoben organizmidan toqsikuri elementebis gamoyofas.  

organuli mJavebi. xilsa da bostneulSi mJavebis Tvisobrivi Semcveloba 
sakmaod sxvadasxvagvaria da heterogenuli. calkeuli biologiuri obieqti-
saTvis damaxasiaTebelia ZiriTadad erTi an ori mJava SedarebiT maRali kon-
centraciiT, danarCeni ki mcire raodenobiTaa warmodgenili.  

TeslovnebSi, agreTve alubalsa da qliavSi dominirebs vaSlmJava. misi 
Semcveloba saerTo raodenobis 50...90%. atamsa da gargarSi vaSlisa da li-
monis mJava TiTqmis Tanabari raodenobiTaa. kenkrovnebsa da citrusovnebSi 
ZiriTad mJavas warmoadgens limonis mJava, mayvali ki Seicavs vaSlisa da 
izolimonis mJavas, yurZeni _ Rvinisa da vaSlis mJavas. bostneulSi mJavianoba 
SedarebiT dabalia, magram Tvisobrivi monacemebis mxriv aqac aRiniSneba 
gansxvaveba: pomidori da wiwaka – limonis mJava; stafilo, kitri – vaSlis 
mJava; TeTrTaviani kombosto – vaSlisa da limonis mJava Tanabari raodeno-
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biT. garda aRniSnulisa, xili da bostneuli Seicavs sxva organul mJavebsac, 
magaliTad, mocvi – limonis, qinaqinis da benzoinis mJavas. mJaunmJava xilSi 
mcire raodenobiT aris, magram zogierTi bostneuli gamoirCeva am mxriv – 
mJauna, Warxlis foTlebi, revandi. 

ZmarmJava da rZemJava xilsa da bostneulSi aris mcire raodenobiT. 
rogorc konservanti, isini asruleben garkveul rols, amasTan, ganapirobeben 
gemosa da aromats. rZemJava warmoiqmneba rZemJava duRilis procesSi, 
wnilebis momzadebis dros – kombosto, kitri, pomidori da sxva. is aniWebs 
sasiamovno speficikur gemos da icavs gafuWebisagan. 

pH mixedviT ganasxvaveben maRalmJavian 2,5...4,5 da dabalmJavian 4,5...6,5 
nedleuls. pirvel jgufs ganekuTvneba Teslovnebi, kurkovnebi, citrusebi, 
kenkrovnebi; bostneulidan - pomidori, mJauna, revandi; bostneulis umravle-
soba – parkosnebi, sxvadasxva saxis kombosto, Zirxvenebi, badrijani, wiwaka, 
gogra da zogierTi jiSis msxali ganekuTvneba dabalmJavian nedleuls. 

xilisa da bostneulis mJavianobazea damokidebuli sterilizaciis reJimi 
konservirebis dros. maRalmJaviani nedleulidan miRebul gadamuSavebul 
produqts utardeba pasterizacia, xolo dabalmJaviani nedleulis gamoyenebis 
dros, gadamuSavebul produqts utardeba sterilizacia.  

adamianma dRe-RameSi daaxloebiT 2 g organuli mJava unda miiRos. igi 
miewodeba xilisa da bostneulis saSualebiT, agreTve maTi gadamuSavebis 
produqtebis gamoyenebiT. ZiriTadi funqcia organuli mJavebisa dakav-
Sirebulia sunTqvisa da miRebuli produqtis gadamuSavebis procesTan. igi 
axdens nawlavebis peristaltikis aqtivacias, saWmlis momnelebeli wvenebis 
sekreciis stimulirebas, garkveuli mikrofloris formirebaze gavlenas pH 
Semcirebis gziT, msxvil nawlavSi lpobis procesebis ganviTarebis SezRud-
vas.  

calkeul organul mJavas gaaCnia moqmedebis sxva efeqtic. magaliTad, li-
monis mJava aferxebs onkologiuri paTologiebis ganviTarebas, xels uwyobs 
kalciumis SeTvisebas, gavlenas axdens fermentebis aqtivobaze. benzoinis 
mJavas antiseptikuri Tvisebebi gaaCnia; adamianis organizmSi Rvinis mJavis 
SeTviseba saerTod ar xdeba.  

vitaminebi. adamianis janmrTelobis SesanarCuneblad mniSvnelovania vita-
minebis roli. isini warmoadgenen sxvadasxva qimiuri bunebis dabalmoleku-
lur organul naerTebs, magram TiToeuli maTgani asrulebs cocxal or-
ganizmSi mimdinare procesebis bioregulatoris funqcias.  

 mTeli rigi vitaminebisa, romelic aucilebelia adamianis organizmis 
normaluri funqcionirebisaTvis, mxolod mcenareuli warmoSobis produ-
qtebSi moipoveba. 

 vitaminebi iyofa or jgufad: wyalSi xsnadi – Tiamini (B1), riboflavini 
(B2), panTotenis mJava (B5), piridoqsini (B6), ciankobalamini (B12), biotini (H), 
niacini (B3, PP), C, folacini (folis mJava) da cximSi xsnadi – retinoli (A), 
kalciferoli (D) , tokoferoli (E).  

 calkeul vitaminze moTxovna gansazRvrulia da normirebuli. amsaxveli 
masala warmodgenilia cxrilSi 1.2.2. 
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cxrili 1.2.2. 
 

vitaminebis rekomendirebuli dRiuri norma 
 

vitamini  
C 

vitamin   
E 

vitamini 
PP 

vitamini 
B1 

vitamini 
B2 

vitamini 
B5 

vitamini 
B6 

60 mg 10 mg 18 mg 1,4 mg 1,6 mg 6 mg 2 mg 

vitamini 
A 

vitamini  
D 

folis 
mJava 

vitamini 
B12 

biotini  
H      

  

800 mkg 5 mkg 200 mkg 1 mkg 150 mkg   

 

vitamini A uzrunvelyofs Tvalis normalur funqcionirebas. aucilebe-
lia sunTqvis procesisaTvis, kuW-nawlavis, gamravlebis organoebis lor-
wovani garsis normaluri ganviTarebisa da SenarCunebisaTvis.  

karotinoidebi es aris yviTeli feris pigmentebi. adamianis organizmSi 
igi gardaiqmneba vitamin A.   

vitamin C gaaCnia antioqsidanturi funqcia, monawileobas Rebulobs 
Jangva-aRdgeniT procesebSi, folis mJavisa da aminomJavebis metabolizmSi, ga-
napirobebs imunitets.  

vitamini D xels uwyobs kalciumisa da fosforis SeTvisebas, Zvlebisa da 
kbilebis Camoyalibebasa da SenarCunebas. misi simciris pirobebSi bavSvebSi 
viTardeba raqiti. D vitaminis metabolizmis darRveva iwvevs osteoporozs 
(Zvlis qsovilis daSla da distrofia).  

vitamini E warmoadgens mniSvnelovan antioqsidants da xels uSlis 
adamianis organizmSi Tavisufali radikalebis warmoqmnas.     

vitamini  B1 monawileobas Rebulobs Tavis, zurgis tvinisa da gulis, 
agreTve sxva organoebis naxSirwylebisa da energetikuli cvlis reaqciebSi.  

vitamini B2  monawileobas Rebulobs naxSirwylebis, cximebisa da cilebis 
metabolizmSi, agreTve sunTqvis procesSi.   

vitamini  B6  warmoadgens bevri fermentis kofaqtors, romlebic 
aminomJavebis metabolizmSi monawileoben.  

vitamini  B12  aucilebelia sisxlis sxeulebis formirebisaTvis. igi ner-
vuli ujredebis garsis formirebas akontrolebs, aumjobesebs mexsierebas. 

biotini asrulebs sakvanZo rols naxSirwylebis, cximebisa da cilebis 
cvlaSi.  

folis mJava aucilebelia ujredis dayofis, zrdisa da yvela organosa 
da qsovilis ganviTarebisaTvis, monawileobas Rebulobs nukleinis mJavebis 
sinTezSi, romelic genetikuri informaciis matarebelia ujredSi. igi agreTve 
monawileobas Rebulobs eriTrocitebis warmoqmnaSi. 

niacins didi mniSvneloba aqvs naxSirwylovani, cilovani da cximovani 
cvlis procesebSi, gavlenas axdens kuWis wvenis gamoyofaze.  
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panTotenis mJava warmoadgens koferment A da mniSvnelovan rols 
asrulebs naxSirwylebis, cilebis da cximebis metabolizmis procesebSi, 
monawileobas Rebulobs agreTve hormonebis sinTezSi. 

   vitaminebis Semcveloba xilsa da bostneulSi saxeobis mixedviT 
mniSvnelovnad aris gansxvavebuli (ganzomileba mg/100g):     

A vitamini – stafilo _ 1,5; oxraxuSi _ 1,7; wiTeli bulgaruli wiwaka – 
0,33; pomidori _ 0,12;  gargari – 0,26; atami – 0,5; xurma – 1,2.  

β-karotini – stafilo _ 9; oxraxuSi _ 5,0; kama _ 4,0; xaxvi _2; pomidori _ 
1,0; gogra – 1,2; mwvane barda – 0,3; wiTeli bulgaruli wiwaka – 2,0; gargari – 
1,6; vaSli – 0,05; qacvi _ 1,5.  

E vitamini – mwvane barda – 0,5; qacvi _ 12; Jolo – 0,5; atami – 1,5.   

B1 vitamini _ barda _ 0,34; kartofili _ 0,12.  

B2 vitamini _ mwvane barda _ 0,3.  

PP vitamini  _ kartofili, stafilo, mwvane barda, niori, wiTeli wiwaka          
1...2; atami – 0,7; kivi – 0,4.   

B6    vitamini   _ lobio _ 0,3; Taviani kombosto _ 0,2; kartofili _ 0,22; 
xurma – 0,1. 

folis mJava – salaTi _ 50; kombosto _ 0,20. 

panTotenis mJava – mwvane barda _ 0,20; marwyvi _ 0,30. 

vitamini   C _ qacvi _ 150...250; mocxari _ 180...200; oxraxuSi _ 95...150; bulga-
ruli mwvane wiwaki _ 140; kama _ 100; yvavilovani kombosto _ 70; Taviani kom-
bosto _ 50...60; pomidori _ 20; mwvane barda _ 25; kivi _ 70...100; forToxali _ 
50...60; wiTeli mocxari _ 40...50; Jolo _ 25; Sindi – 45.  

makro da mikroelementebi. makro _ K, Ca, Mg, P  da mikro _ Fe, Mn, Cu, Zn, Se, 
Co, Mo, Cr, I, F  elementebis roli adamianis organizmSi mravalmxrivia. isini 
warmoadgenen Seucvlel nutrientebs, romlebic yoveldRiurad unda miewodos 
organizms sakvebTan erTad gansazRvruli raodenobiT.. cxrilSi 1.2.3 mocemu-
lia moTxovna calkeul maTganze. 
  

cxrili 1.2.3.     
elementebis rekomendebuli dRiuri norma, mg 

 

K Na Ca Mg P Fe 

2000 
 

700 1000 350 1200 15 

Cu Zn Mn Se Co Mo Cr I F 

1,5 
 

12 
 

3,5 0,07 0,2 0,15 0,1 0,17 3,0 
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arsebobs uSualo damokidebuleba warmodgenil qimiur elementebsa da 
adamianis organizmis nivTierebaTa cvlis procesebs Soris. 

kaliumis roli adamianis organizmSi gansakuTrebulia. misi saerTo 
raodenobis 90% aris ujredis wvenSi. igi ganapirobebs mJava-tutovan wonaswo-
robas, osmosur wnevas. misi deficiti iwvevs nervul-kunTovani da gul-sis-
xlZarRvTa sistemis funqciis moSlas. natriumi warmoadgens ZiriTadad arau-
jredovan ions. mas Seicavs sisxlis plazma, limfa, saWmlis momnelebeli 
wveni. kaliumTan erTad igi aregulirebs wylis cvlas organizmSi. kaliumi 
xels uwyobs wylis gamoyofas, xolo natriumi akavebs wyals. kalciumi as-
rulebs plastikur funqcias – warmoadgens Zvlisa da kbilebis struqturul 
komponents, amave dros gavlenas axdens bioqimiur da fiziologiuri proce-
sebze. magniumi aregulirebs nervuli sistemisa da gulis kunTis normalur 
funqcionirebas, xels uwyobs qolesterinis gamoyofas organizmidan, aqvs 
sisxlZarRvebis gafarToebis unari. fosfori Sedis yvela qsovilis Se-
madgenlobaSi, gansakuTrebiT tvinsa da kunTebSi. monawileobas Rebulobs 
organizmSi mimdinare yvela procesSi -  aregulirebs nivTierebaTa cvlas, 
Sedis nukleinis mJavebis SemadgenlobaSi da aucilebelia atf sinTezisaTvis. 
rkinis simcire organizmSi iwvevs anemias, sunTqvis procesis darRvevas, ramac 
SeiZleba migviyvanos letalur Sedegamde. spilenZi xels uwyobs eriTrocite-
bis warmoqmnas da Sedis zogierTi fermentis SemadgenlobaSi. manganumi xels 
uwyobs qolesterinis da hemoglobinis normalur funqcionirebas. TuTia 
mniSvnelovan rols asrulebs saWmlis monelebis procesSi, B jgufis vitami-
nebTan erTad aregulirebs nervul sistemas. igi warmoadgens hormon insu-
linis Seucvlel komponents. iodi aucilebelia farisebri jirkvlis nor-
maluri funqcionirebisaTvis. ftoris arasakmarisi raodenoba organizmSi iw-
vevs kbilebis kariess, Warbi raodenobis pirobebSi axdens negatiur gavlenas 
– grovdeba ZvlebSi da xels uwyobs osteoqondrozis ganviTarebas. seleni 
warmoadgens aucilebel kofaqtors im fermentis, romelic axdens farisebri 
jirkvlis hormonis sinTezs. E vitaminTan erTad igi warmoadgens 
mniSvnelovan antioqsidants. molibdeni xels uwyobs aminomJavebis sinTezs, 
misi mcire raodenoba organizmSi iwvevs imunitetis daqveiTebas. qromi 
aregulirebs insulinis funqcias da amiT glukozis dones sisxlSi. kobalti 
Sedis vitamin B12 SemadgenlobaSi, monawileobs sisxlis warmoqmnaSi. 

adaminis organizmis uzrunvelyofa makro da mikroelementebiT SesaZle-
belia xilisa da bostneulis gamoyenebiT, rogorc nedli, aseve gada-
muSavebuli saxiT. cxrilSi 1.2.4 warmodgenilia zogierTi monacemi am mxriv. 
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  cxrili 1.2.4 
  

makro da mikroelementebis Semcveloba xilsa da bostneulSi, mg/100g 
 

 K Na Ca Mg P Fe Zn Mn Cu F Mo I Co Cr 

vaSli 180 26 7,1 6,4 12 0,50 0,15 0,05 0,11 0,008 0,006 0,002 0,001 0,004 

msxali 155 14 14 12 17 0,6 0,19 0,07 0,12 0,001 0,005 0,001 0,01 0,01 

atami 285 30 10 11 27 0,6 0,1 0,14 0,05 0,02  0,02  0,014 

gargari 305 18 21 11 21 0,7 0,1 0,20 0,17 0,011 0,007 0,001 0,002 0,001 

marwyvi 150 30 26 15 29 0,96 0,27 0,23 0,13 0,018 0,01 0,001 0,004 0,002 

mayvali 190 14 44 30 30 0,9 0,19 0,9 0,1      

stafilo 290 40 35 30 45 1,8 0,3 0,21 0,08 0,55 0,02 0,005 0,002 0,003 

pomidori 265 22 11 17 25 0,7 0,17 0,07 0,11 0,02 0,007 0,002 0,006 0,005 

kombosto 250 10 48 15 30 0,6 0,04 0,17 0,075 0,01 0,01 0,003 0,003 0,005 

Warxali 320 46 30 25 45 1,4 0,42 0,66 0,14 0,02 0,01 0,007 0,002 0,02 

    
seleni asrulebs antioqsidantis rols adamianis organizmSi, rac Zalze 

mniSvnelovania, magram misi Warbi raodenobis miReba iwvevs nivTierebaTa 

cvlis procesis darRvevas. toqsikur dozad iTvleba ≥ 5 mg/100 g. dRiuri 
norma Seadgens: qalebi - 50...55 mkg, mamakaci - 65...70 mkg.  

bostneuli SedarebiT meti raodenobiT Seicavs selens: niori – 38 mkg/100 
g; xaxvi 3,5 mkg/100 g; wiwaka 2,9 mkg/100 g; kombosto 1,3 mkg/100 g; pomidori 0,3 
mkg/100 g; badrijani 0,1 mkg/100 g; Warxali 0,7 mkg/100 g; stafilo 0,6 mkg/100 g; 
gogra 0,3 mkg/100 g. selenis raodenoba xilSi Seadgens: msxali 0,2 mkg/100 g; 
vaSli 0,1 mkg/100 g; qliavi 0,4 mkg/100 g; atami 0,4 mkg/100 g; yurZeni 0,1 mkg/100 g; 
mayvali 0,6 mkg/100 g; marwyvi 2,1 mkg/100 g.   

gasaTvaliswinebelia isic, rom zogierTi elementi axdens negatiur gav-
lenas adamianis organizmze, risTvisac saWiroa xilsa da bostneulSi moxdes 
am elementebis Semcvelobis kontroli da dacul iqnes zRvari. aseT elemen-
tebs ganekuTvneba: tyvia – 30 mkg/100g; dariSxani _ 20 mkg/100g; kadmiumi _ 3 
mkg/100g; vercxliswyali _ 2 mkg/100g.   

fenoluri naerTebi. xilisa da bostneulis mniSvnelovani komponentebia 
fenoluri naerTebi – fenolkarbonmJavebi da flavonoidebis didi jgufi. 
fenolkarbonmJavebs ganekuTvneba: oqsibenzomJavebi, salicilmJava, pro-
katexmJava, galmJava, vanilmJava, iasamanmJava. oqsidariCinmJavebi, yavamJava, 
ferulmJava.  

flavonoidebis qvejgufebs Tavisi warmomadgenlebiT ganekuTvneba:  
katexinebi: (+) katexini, (_) epikatexini, (+) galokatexini, (_) epigalokate-

xini;  
antocianidinebi: pelargonidini, cianidini, delfinidini, petunidini, 

malvidini, peonidini;    
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flavononebi: naringenini, hesperidini; 
flavonolebi: kvercetini, miricetini, izoramnetini, kempferoli;  
leikoantocianidinebi.  
katexinebi da leikoantocianidinebi gvxvdeba Tavisufali saxiT an 

polimeruli formiT, xolo antocianidinebi, flavononebi da flavonolebi 
glikozidebis saxiT.   

polimerul fenolur naerTebs ganekuTvneba mTrimlavi nivTiereba tanini, 
romelic iyofa or jgufad: a) ganicdian hidrolizs ganzavebul mJavebTan 
gacxelebis dros, warmoiqmneba glukoza, gal- an digalmJava; b) ar eqvemde-
barebian hidrolizs, maT ewodebaT kondensirebuli mTrimlavi nivTierebebi; 
aRnagobas safuZvlad udevs katexinebi, leikoantocianidinebi. mTrimlavi niv-
Tierebebis Semcveloba xilSi 0,02-1,7% farglebSia, am mxriv gamoirCeva RoR-
noSo, xurma; bostneulSi isini SedarebiT naklebi raodenobiTaa.   

xilsa da bostneulSi fenoluri naerTebis Semcveloba ganpirobebulia 
ZiriTadad saxeobrivi TaviseburebiT. aRsaniSnavia isic, rom am nivTierebebs 
adamiani Rebulobs mxolod mcenareuli produqtidan. fenolur naerTebs 
akisriaT gansakuTrebuli roli, radgan aregulireben ujredSi mimdinare 
procesebs. gaaCniaT potenciuri antioqsidanturi Tviseba _ adamianis organiz-
mSi boWaven Tavisufal radikalebs, romlebic warmoadgenen kent, uwyvilo, 
arastabilur eleqtronebs da amiT xels uSlian gul-sisxlZarRvTa sistemis, 
kibosa da sxva daavadebebis ganviTarebas.   

katexinebis da, pirvel rigSi, leikoantocianidinebis SedarebiT maRali 
koncentracia da maTi kondensaciis produqtebi ganapirobeben mwklarte da 
zogjer momwaro gemos. 

oqsidariCinmJavebi TeslovnebSi, kurkovnebsa da kenkrovnebSi warmodge-
nilia, rogorc qinaqinmJavas eTerebi. raodenobrivi TvalsazrisiT SedarebiT 
metad Seicaven qlorogenis mJavas, xolo oqsibenzomJavebi glikozidebis an 
rTuli eTerebis saxiT. maTi Semcvelobis mxriv gamoirCeva kurkovnebi da 
kenkrovnebi. magaliTad, Jolo da mayvali Seicavs p-oqsibenzoinis mJavis glu-
kozids 32-59 mg/kg da 4-21 mg/kg Sesabamisad, marwyvi da Jolo ki elagolmJavas 
glukozids 7-35 mg/kg Sesabamisad.  

antocianebi warmoadgenen glikozidebs _ antocianidini dakavSirebulia 
romelime SaqarTan. ufro xSirad Canacvlebulia glukoza, rutinoza, so-
foroza. isini wyalSi xsnadi pigmentebia. gaaCniaT feris speqtri wiTelidan 
lurjamde da ganapirobeben Seferilobas mcenareTa samyaroSi. antocianebis 
Rirebuleba aRniSnulze gacilebiT metia, radgan warmoadgenen biologiurad 
aqtiur nivTierebas _ antioqsidantebs da am mxriv fenolur naerTebs Soris 
ukaviaT wamyvani adgili. mecnierebis mier damtkicebulia maTi farmakologi-
uri efeqti _ profilaqtikuri da samkurnalo Tvisebebi.  

antocianidinebis Semcvelobis mxriv saxeobebi gansxvavdeba erTmaneTisa-
gan: mocvi da wiTeli yurZnis jiSebi _ cianidini, delfinidini, peonidini, pe-
tunidini da malvidini; Jolo – cianidini, pelargonidini; qliavi – cianidini, 
peonidini; wiTeli bali _ cianidini, peonidini, pelargonidini; mayvali _ 
cianidini; marwyvi _ pelargonidini; Savi mocxari _ delfinidini, cianidini; 
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xaxvi – cianidini; wiTeli kombosto – cianidini; badrijani _ delfinidini; 
lobio – cianidini, pelargonidini, delfinidini, petunidini.  

antocianis molekulebis Sedgeniloba gansxvavebulia antocianidinebis 
raodenobisa da Canacvlebuli Saqrebis mxrivac saxeobebis mixedviT. 

Seferilobis intensivoba ganpirobebulia antocianebis saerTo raodeno-
biT, magaliTad: wiTeli bali da alubali _ 200 mg/100g; Jolo _ 80 mg/100g; 
wiTeli mocxari 20 mg/100g; Savi mocxari – 250 mg/100g; mocvi – 400 mg/100g; mar-
wyvi – 30 mg/100g; mayvali – 160 mg/100g; xaxvi – 15 mg/100g; wiTeli kombosto – 12 
mg/100g.   

antocianebis Semcveloba sakmaod individualuria raodenobisa da stru-
qturis TvalsazrisiT. amdenad, isini warmoadgenen saimedo kriteriumebs 
gadamuSavebuli produqtis identifikaciisaTvis da iZlevian saSualebas 
dadgindes maTi autenturoba.     

flavonolebi. calkeuli saxeoba Seicavs damaxasiaTebel flavonols. is-
ini yviTeli feris naerTebia da ZiriTadad warmoadgenilia glikozidebis 
saxiT. Canacvlebuli Saqrebia: glukoza, ramnoza da rutinoza. ZiriTadi ag-
likonebia: kvercetini, miricetini, kemferoli da izoramnetini. monacemebi 
vaSlis SemTxvevaSi aseTia: _ kvercetin-3-glukozidi, -rutinozidi,         
-galaqtozidi, -qsilozidi, -arabinozidi da -ramnozidi; alubali, bali da 
qliavi – kemforol-3-rutinozidi, kvercetin-3-rutinozidi. gansxvaveba aRiniS-
neba raodenobis mxrivac: vaSli 7 mg/100g; qliavi 2,7 mg/100g; marwyvi – 18 
mg/100g.    

flavononebi ZiriTadad gvxvdeba citrusebSi. forToxali, mandarini da 
limoni Seicavs gemuri Tvisebebis mxriv neitralur flavononglikozids. misi 
Semcveloba citrusebSi 100-110 mg/100 g farglebSia. 

fenoluri naerTebis raodenobrivi maCvenebeli jiSebis mixedviT, saxeobis 
farglebSi sakmaod diferencirebulia. amdenad, warmodgenilia ZiriTadad 
Tvisobrivi monacemebi, rac miuTiTebs konkretuli naerTis mniSvnelobasa da 
daniSnulebas.  

dauzianebel ujredSi fenoluri naerTebi da mJangavi fermentebi erT-
maneTisagan gamoyofilia sivrcobrivad. gadamuSavebis procesSi, cocxali 
ujredis dazianebis Sedegad Jangbadis arsebobis pirobebSi aqtiurdeba mJan-
gavi fermentebi da iwvevs fenoluri naerTebis daJangvas, qsovili iRebs muq 
fers. garda amisa, gavlenas axdens gemosa da aromatze. amdenad, moiTxovs 
Sesabamisi procedurebis Catarebas, rac teqnologiiT aris gaTvaliswinebuli 
yoveli calkeuli SemTxvevisaTvis. 

aromatis warmomqmneli nivTierebebi. xilisa da bostneulis aromatis 
warmomqmneli nivTierebebis speqtri sakmaod gansxvavebulia, magram damax-
asiaTebelia Semdegi jgufebis Semcveloba: spirtebi, mJavebi, rTuli eTerebi, 
aldehidebi, ketonebi.  

aRsaniSnavia, rom xili SedarebiT meti raodenobiT Seicavs eTerebs: 
vaSli – 9,1 mg/100 g; qliavi – 10,9 mg/100 g; marwyvi – 10,6 mg/100 g. mraval rTul 
eTers gaaCnia xilisaTvis damaxasiaTebeli suni, mag., WianWvelamJava amilis 
eTers – alublis; erbomJava eTilis eTers – gargris; erbomJava buTilis 
eTers – ananasis; izovalerianmJava eTilis eTers – vaSlis. meore adgili 
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ukavia spirtebs. amasTan, mniSvnelovani gansxvaveba aRiniSneba naerTebis Sem-
cvelobis mxrivac. mag., naxSirwyalbadebi: vaSli – 1,8 mg/100 g; msxali – 0,1 
mg/100 g. aldehidi – vaSli – 2,4 mg/100 g; msxali – 0,4 mg/100 g. msgavsi mdgo-
mareoba aRiniSneba sxva monacemebis mxrivac (cxr. 1.2.5). 

xilisa da bostneulis aromatis warmomqmneli nivTierebebis raode-
nobrivi da Tvisobrivi monacemebi mniSvnelovnad gansxvavebulia. magaliTad, 
yurZnis ramdenime jiSze Catarebuli analizis Tanaxmad aromatis Camoyalibe-
baSi monawileobs 225 nivTiereba – 81 naxSirwyalbadi, 48 mJava, 31 spirti, 23 
aldehidi, 18 ketoni, 11 eTeri, 13 sxva nivTiereba. pomidvris aromatis 
CamoyalibebaSi monawileobas Rebulobs spirtebi, ketonebi, magram meti 
raodenobiT aldehidebi da eTerebi. gansakuTrebiT mniSvneloba aqvs alde-
hidebs.  

cxrili 1.2.5. 
 

aromatis warmomqmneli nivTierebebis Semcveloba xilSi, mg/100g 
 

aromatis war-
momqmneli nivTier

bebi 

va
S
l
i 

ms
x
al

i 

ko
mS

i 

g
ar

g
ar

i 

at
am
i 

ql
ia
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al
u
b
al

i 

ma
r
w
yv
i 

saerTo r-ba 19,5 7,7 14,9 11,8 10,6 24,1 7,2 20,2 

naxSirwyalbadebi 1,8 0,1 0,3 1,4 1,6 2,7 2,0  

spirtebi 3,3 1,0 1,7 2,5 1,6 2,8 1,6 4,2 

terpenuli 
spirtebi 

0,3  0,6  0,8 1,1 0,7 0,6 

terpenebi 0,3  0,8   0,8 0,1 0,4 

aldehidebi 2,4 0,4 1,8 1,9 1,2 2,3 1,4 1,6 

ketonebi 1,1  1,6 1,9 0,5 2,0 0,7 1,5 

eTerebi 9,1 6,2 5,8 2,5 3,4 10,9 1,9 10,6 

laqtonebi 0,1  0,9 1,0 1,5 1,2 0,2 0,7 

sxva danarCeni 1,1  1,4 0,6  2,3 0,4 0,6 

 
TiToeuli saxeobisaTvis damaxasiaTebelia aromatis warmomqmneli nivTie-

rebebis garkveuli jgufis SedarebiT meti Semcveloba, magram jiSebis mixed-
viT jgufSi Semavali komponentebi, maTi raodenobrivi da Tvisobrivi monace-
mebi diferencirebulia. unda aRiniSnos, rom garkveul gavlenas axdens kli-
maturi da moyvanis pirobebi.      

aromats ganapirobebs ara mxolod zemoaRniSnuli nivTierebebi, aramed 
eTerzeTebic – warmoadgens sxvadasxva nivTierebaTa narevs, ZiriTadad ter-
penebi da maTi warmoebulebi. xilsa da bostneulSi aris 0,7...1,3 mg/100g; eTer-
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zeTebis SemcvelobiT gamoirCeva citrusovanTa kani, raodenoba aRwevs 2%. 
citrusovanTa nayofSi jirkvlovani warmonaqmnebi, romlebic gamoyofen eTer-
zeTebs imyofeba kanis epidermalur ujredebSi. es fena warmoadgens flave-
dos. (sur. 1.2.1.) wvenis aromats ganapirobebs terpenebi, amasTan, spiritebis, 
aldehidebisa da eTerebis Semcveloba metia, vidre kanis eTerzeTSi.  

 
sur. 1.2.1. forToxlis nayofis ganivi Wrili 
 
1.flavedo; 2. zeTovani jirkvali; 3. albedo;   
4. segmentis gamyofi membrane; 5. vakuoli wveniT;  
6. gareTa epidermis; 7. nayofis guli 

 
                       

 
 
 
 

zogierTi bostneulis aromats ganapirobebs eTerzeTebi. mag., qinZis 
TeslSi maTi raodenoba aRwevs 3%, Seicavs linaloolsa da geraniols; pitna 
_ 0,37%, mis SemadgenlobaSi Sedis menToli; kama – 2...4%, Seicavs karvons, li-
monens, felnadrens; cereco – 2...5%, Seicavs anetols; niori – 1%, Seicavs 
gogirdSemcvel naerTs aliins.     

aromati aris erT-erTi mniSvnelovani specifikuri niSani, romliTac 
gansxvavdebian erTmaneTisagan xili, bostneuli da maTi saxeobebi. aromats 
aqvs didi fiziologiuri mniSvneloba adamianis organizmisaTvis _ gavlenas 
axdens madaze da saWmlis monelebaze. igi aranakleb mniSvnelovania, vidre 
balansirebuli Semcveloba Saqris, mJavisa da sxva nivTierebebis, romlebic 
gansazRvraven gemos. teqnologiur procesebSi iTvaliswineben maT 
maqsimalurad SenarCunebas.  

literaturul wyaroebSi xSiria SemTxveva, rodesac erTsa da imave 
mcenareSi, erTi da imave komponentis Semcvelobis Sesaxeb monacemebi 
gansxvavdeba erTmaneTisagan, rac ZiriTadad ganpirobebulia jiSiT. 
mniSvnelovan gavlenas axdens simwifis done da egzofaqtorebic, magram amiT 
yoveli calkeuli SemTxvevisaTvis kanonzomiereba ar irRveva. warmodgenil 
masalaSi SesaZlebelia dafiqsirdes identuri mdgomareoba.    

 
 

sakontrolo kiTxvebi 
 

1. daasaxeleT azotSemcveli nivTierebebi. 
2. ramdeni aminomJava monawileobs cilis sinTezSi? 
3. rogoria cilis roli adamianis organizmisaTvis? 
4. ra gansazRvravs cilis srulfasovnebas? 
5. daasaxeleT monosaqaridebi da oligosaqaridebi, romlebic gvxvdeba 

xilsa da bostneulSi. 
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6. daasaxeleT polisaqaridebi, romlebic gvxvdeba xilsa da bostneulSi. 
7. romeli nivTierebebi Sedis ujredis kedlis SemadgenlobaSi? 
8. ra funqcia akisriaT SeuTvisebad naxSirwylebs adamianis organizmSi? 
9. daasaxeleT SeTvisebadi naxSirwylebi da maTi roli.  
10. daasaxeleT bostneuli da xili, sadac ZiriTad mJavas warmoadgens 

vaSlis mJava. 
11. pH maCveneblis mixedviT ramdeni saxis nedleuls ganasxvaveben? 
12. daasaxeleT organuli mJavebis ZiriTadi funqciebi adamianis organizmSi.  
13. daasaxeleT wyalSi xsnadi vitaminebi. 
14. romelia cximSi xsnadi vitamini? 
15. rogoria rekomendirebuli normebi zogierT vitaminze? 
16. ZiriTadad romel vitaminebs Seicavs xili da bostneuli? 
17. romeli qimiuri elementi ganekuTvneba makromolekulebs? 
18. romeli qimiuri elementi ganekuTvneba mikromolekulebs? 
19. ra udevs safuZvlad elementebis dayofas jgufebad? 
20. rogoria rekomendirebuli normebi zogierT elementze? 
21. romeli naerTebi ganekuTvneba fenolkarbonmJavebs? 
22. daasaxeleT flavonoidebis ZiriTadi qvejgufebi. 
23. daasaxeleT flavonoidebis qvejgufebis ZiriTadi warmomadgenelbi. 
24. rogoria antocianebis saxeobrivi Semcveloba? 
25. romeli saxeobebi Seicaven flavonolglikozidebs? 
26. romeli saxeobebi Seicaven flavononglikozidebs? 
27. ra mniSvneloba aqvs fenolur naerTebs adamianis organizmisaTvis? 
28. romeli nivTierebebi warmoqmnian xilisa da bostneulis aromats? 
29. ras warmoadgens eTerzeTi? 
30. ZiriTadad romeli nivTiereba ganapirobebs xilis aromats? 
31. ra raodenobiT Seicaven citrusebi eTerzeTs?  
 
 
 

Tema 1.3. xilis klasifikacia da specifika 

xili, romelic gamoiyeneba nedli da gadamuSavebuli saxiT, 
mravalferovania da klasificirdeba ramdenime 
jgufad: Teslovani, kurkovani, kenkrovani, 
kaklovani da subtropikuli kulturebi. 

Teslovan xils ganekuTvneba: vaSli, msxali, 
komSi, zRmartli. 
nayofebisaTvis 
damaxasiaTebelia wvniani 

rbilobi da Teslbude, romelic dayofilia saknebad da 
masSi moTavsebulia Tesli. nayofi Sedgeba Semdegi 
fenebisgan: egzokarpi (kani), mezokarpi (rbilobi) da  
endokarpi (Teslbude).  
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aRsaniSnavia martivi Saqrebis – glukoza, fruqtoza; peqtinovani 
nivTierebebis, fenoluri naerTebis, mikro da makroelementebis Semcveloba; 
ZiriTad mJavas warmoadgens vaSlis mJava. 

saxeobebi da jiSebi mniSvnelovnad gansxvavdeba nayofis zomisa da 
formis mixedviT, amasTan isini gamoirCevian Taviseburi aromatiTa da gemoTi. 

kurkovan xils ganekuTvneba: atami, qliavi, gargari, alubali, bali, Sindi, 
RoRnoSo. nayofisaTvis damaxasiaTebelia wvniani 
rbilobi da erTi Teslbude. nayofi Sedgeba Semdegi 
fenebisagan: egzokarpi (kani), mezokarpi (rbilobi) da 
endokarpi (kurka – naWuWi da Tesli).  

ZiriTad mJavas warmoadgens vaSlis mJava, magram 
aRiniSneba mniSvnelovani sxvaoba saxeobis mixedviT. mag., 
Sindis nayofi – 2,0-3,0%; atami 0,5-1,0%. 

Saqrebis Tvisobrivi Semcvelobis mxrivac garkveuli 
Tavisebureba vlindeba: atmisa da gargris nayofi ZiriTadad Seicavs 
saqarozas; xolo Sindis, alublisa da blis nayofi ki - glukozasa da 
fruqtozas. 

nayofi mniSvnelovnad gansxvavdeba formis, zomis, aromatisa da gemos 
mixedviT.   

kenkrovnebi agebulebis, aromatisa da gemos 
mixedviT gansxvavdebian erTmaneTisagan, magram maT 
gamaerTianebels warmoadgens patara nayofebi, wvniani 
rbilobi da Teslebis simravle, kani ki aris Zalian 
Txeli. kenkrovnebs ganekuTvneba: Savi, TeTri da 
wiTeli mocxari; mocvi, StoSi, Jolo, TuTa, mayvali, 
xurtkmeli, marwyvi, qacvi. yurZeni agebulebiT gansxvavdeba, magram mainc 
miekuTvneba kenkrovnebs, radgan misi  Tesli aris wipwa. 

kenkrovnebis saxeobebi, garda yurZnisa Seicaven limonis mJavas. maT 
axasiaTebT askorbinis mJavis SedarebiT maRali koncentracia. am mxriv 
aRsaniSnavia Savi mocxari, masSi askorbinis mJavis saSualo maCvenebeli 200 
mg%; qacvic mdidaria am vitaminiT, amasTan, gamoirCeva tokoferolis 
SemcvelobiT - 5,0-12mg% farglebSi. 

kaklovnebisTvis damaxasiaTebelia mkvrivi, 
gaxevebuli endokarpi (naWuWi), romelSic moTavsebulia 
Tesli (guli). kaklovnebs ganekuTvneba: Txili, nuSi, 
kakali, wabli. gulis ZiriTad Semadgenel nawils 
warmoadgens cximi _ 35–70%, cila 10–35% farglebSi. 
gamonaklisia wabli, romelic gamoirCeva saxameblis 
SemcvelobiT > 30 %. 

kaklisa da Txilis mniSvneloba ganisazRvreba 
imiTac, rom cximi Seicavs ujer cximmJavebs: kakali – linolmJava, Txili – 
oleinimJava. 

subtropikul jgufSi gaerTianebulia agebulebis, 
bioqimiuri da fiziologiuri monacemebis mixedviT 
sruliad gansxvavebuli saxeobebi. isini viTardebian 
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subtropikuli klimatis pirobebSi. am jgufs ganekuTvneba: citrusebi – 
mandarini, forToxali, limoni, greifruti; broweuli, leRvi, xurma, Cinuri 
aqtinidia, feixoa.  

citrusovanTa nayofs axasiaTebs Taviseburi agebuleba. kani orfenovania 
_ flavedo, Seicavs didi raodenobiT eTerzeTebs; albedo, gamoirCeva 

peqtinovani nivTierebebis SemcvelobiT; 
rbilobi dayofilia lebnebad, 
romelsac akravs apki, Seicavs wvensa da 
Teslebs. nayofSi ZiriTad mJavas 
warmoadgens limonis mJava. 
gansakuTrebiT maRalia misi 
koncentracia limonis nayofSi da igi 
zogjer 5% aRwevs. danarCeni saxeobis 
nayofi ki Seicavs vaSlis mJavas. 

citrusovanTa nayofi gamoirCeva agreTve askorbinis mJavis maRali 
SemcvelobiT, gansakuTrebiT aRsaniSnavia am mxriv Cinuri aqtinidia. 
peqtinovani nivTierebebiT mdidaria feixoas nayofi. 

mcenares mocilebul nayofSi nivTierebaTa cvlis normaluri 
mimdinareobisaTvis saWiroa energia da igi miiReba sunTqvis procesis Sedegad. 
calkeuli saxeobis nayofis sunTqvis intensivoba da xasiaTi mniSvnelovnad 
gansxvavebulia, rac ganapirobebs nayofis fiziologiur mdgomareobas, 
Sesabamisad sasicocxlo periodsa da Senaxvis xangrZlivobas. 

saxeobis specifikuroba, morfologiuri da bioqimiuri monacemebis mxriv, 
gansazRvravs mis daniSnulebasa da mniSvnelobas, magram didi datvirTva aqvs 
am mxriv jiSs, romelmac unda gamoavlinos saxeobis saWiro Tvisebebis 
potenciuri SesaZlebloba. 

nuSis nayofi gamoirCeva cilis maRali SemcvelobiT _ 15...35%; msxlis 
nayofi fruqtozas Seicavs 6...9%; alublis nayofis titruli mJavianobis 
koncentracia 0,8...2,0%; komSis nayofi xasiaTdeba vitamin rutinis maRali 
maCvenebliT _ 300...400mg%. 

ganusazRvrelad didia vaSlis roli adamianis kvebis fiziologiaSi, 
radganac nayofSi dozirebulad aris mocemuli saWiro bioqimiuri 
maCveneblebi. ukeTesad iTvleba jiSi, romelic SedarebiT metad Seicavs dama-
xasiaTebeli maCveneblebis kompleqss. ZiriTadad es aris mSrali nivTiereba, 
fruqtoza, glukoza, peqtinovani nivTierebebi, fenoluri naerTebi, askorbinis 
mJava, mikro da makro elementebi. 

analogiuri datvirTva aqvs jiSs yvela sxva saxeobis SemTxvevaSi da 
Sefaseba eyrdnoba im maCvenebelebs, romelic dominirebs. amdenad, rogorc 
nedli, aseve gadamuSavebuli saxiT gamoyenebis dros, jiSis roli mniSvnelo-
vania. nayofis xarisxis Sefaseba xdeba morfologiuri maCveneblebis mixedviT. 
ZiriTadad es aris diametri da masa; standartSi swored aRniSnuli 
maCveneblebia Setanili da SemuSavebuli kriteriumebis mixedviT warmoebs 
kategoriis dadgena. 
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nayofSi mSrali nivTiereba warmoadgens yvela bioqimiuri komponentebis 
maCveneblebis jams da mis raodenobaze bevrad aris damokidebuli mza 
produqciis gamosavlianoba. 

gadamuSavebuli produqtis gamosavlianobas, mSral nivTierebasTan erTad 
gansazRvravs nayofis zoma da kurkis masa. 

mSrali nivTierebis ZiriTad nawils warmoadgens Saqari, misi raodenob-
rivi da Tvisobrivi Semcveloba gansazRvravs gadamuSavebuli produqtis 
xarisxs. 

gadamuSavebuli produqtis gemur Tvisebas ganapirobebs Saqar-mJavas 
Sefardeba da nedleulis SerCevis dros am faqtoris gaTvaliswineba aucile-
belia. 

mniSvnelovania peqtinovani nivTierebebis roli. peqtinisa da protopeq-
tinis raodenoba, maTi SaqarTan da mJavasTan Tanafardoba ganapirobebs 
gadamuSavebuli produqciis konsistencias. 

gadamuSavebis procesSi calkeuli saxis produqtis xarisxi ukavSirdeba 
nayofis simkvrives. Aamdenad, maTi gamoyeneba xdeba Sesabamisad, am maCveneblis 
gaTvaliswinebiT. magaliTad, Jolo, mayvali naklebad misaRebia kompotis 
dasamzadeblad.   

gadamuSavebuli produqtis xarisxi garkveulwilad damokidebulia 
fenoluri naerTebis Semcvelobasa da mJangavi fermentis aqtivobaze. 

saxeobis morfologiuri, bioqimiuri da fizikuri monacemebi unda 
ASeesabamebodes gadamuSavebuli produqtis saxis moTxovnebs da maTi 
gamoyeneba unda moxdes aRniSnulis gaTvaliswinebiT, diferencirebulad. 

mcenares mocilebul nayofSi nivTierebaTa cvlis normalur mimdina-
reobas sWirdeba energia da nayofi iRebs mas sunTqvis procesis Sedegad. 
calkeuli saxeobis nayofi am mxriv gansxvavebulia, rac ganapirobebs mis sasi-
cocxlo periods. 

 
sakontrolo kiTxvebi 

 
1. daasaxele kurkovani, Teslovani da kenkrovani xili. 
2. ramdeni fenisagan Sedgeba vaSlis nayofi? 
3. romeli xili gamoirCeva tokoferolis maRali SemcvelobiT? 
4. romel nivTierebas Seicavs wabli yvelaze didi raodenobiT? 
5. ZiriTadad romel Saqars Seicavs atmis nayofi?  
6. daasaxeleT subtropikuli xilis saxeebi? 

 
 

Tema. 1.4. bostneulis klasifikacia da specifika 
 

konservirebisaTvis gamoiyeneba bostneulis sxvadasxva saxeoba. maT aqvT 
mcenareuli nedleulisaTvis damaxasiaTebeli mTeli rigi msgavsi Tvisebebi,, 
amasTan, gaaCniaT individualuri Taviseburebani, rac genetikurad aris 
ganpirobebuli. 
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bostneuli pirobiTad SeiZleba daiyos or klasad: nayofismomcemi da 
vegetatiuri. 

nayofismomcems ganekuTvneba: pomidori, badrijani, kitri, patisoni, yabayi, 
sazamTro, nesvi, gogra, lobio, barda, cercvi, Saqris simindi. 

vegetatiuri iyofa Svid jgufad:  
tuberianiebi – kartofili, batati, topinamburi. 
Zirxvenebi – stafilo, Warxali, boloki, Talgami, niaxuri, oxraxuSi, 

ZirTeTra, pirSuSxa. 
kombostosnairebi – kombosto TeTri da wiTelTaviani, briuselis, 

yvavilovani. 
xaxvisnairi – Taviani xaxvi, niori, prasa. 
sasalaTe – ispanaxisnairi – salaTi, ispanaxi, mJauna. 
surnelovani bostneuli – kama, qinZi, cereco, rehani, qondari, tarxuna, 

pitna, ombalo da sxva. 
tuberianebs ganekuTvneba is bostneuli, romelTa tuberi gamoiyeneba sak-

vebad. kartofilis roli kvebis TvalsazrisiT metad mniSvnelovania. igi ga-
moiyeneba sxvadasxva konservebis dasamzadeblad. iwarmoeba mSrali produqti, 
saxamebeli, glukoza, spirti. kartofils samarTlianad uwodeben meore purs. 
amJamad msoflios 130 qveyanaSi mohyavT da yovelwliuri mosavali Seadgens 
300 milion tonas. saqarTveloSi farTod aris gavrcelebuli. erTi tona kar-
tofilidan miiReba 170 kg saxamebeli, 80 kg glukoza, 160 deqstrini, 110 l 
spirti. ZiriTad Semadgenel nivTierebas warmoadgens saxamebeli _ jiSebis 
mixedviT 12-25% farglebSia, mdidaria C vitaminiT, cilas Seicavs mcire 
raodenobiT, magram mas aqvs maRali biologiuri Tviseba.  

tuberis sidide ganisazRvreba udidesi diametris mixedviT, xolo forma 
siganis SefardebiT sigrZesTan. tubers aqvs mogrZo forma, rodesac Se-
fardeba aris 1-1,5 an meti, xolo naklebi Tanafardobis tuberebs aqvT 
momrgvalo, ovaluri forma. miReba warmoebs standartiT gaTvaliswinebuli 
zomebis mixedviT, xarisxi ki fasdeba saxameblis SemcvelobiT. 

topinamburis (miwavaSla) masa aris 50-60 g farglebSi. feri – yviTeli, 
mowiTalo, moyviTalo-TeTri. inulinis Semcveloba 13...20%. misgan miiReba 
spirti, inulini, fruqtoza.  

batatis (tkbili kartofili) samSobloa samxreT amerika. evropaSi Semo-
tanili iqna kartofilze adre, amJamad farTod aris gavrcelebuli. mso-
flioSi iwarmoeba 130 ml tona. igi mrgvali an mogrZo-ovaluri formisaa, 10-
30 sm sigrZis, masa 0,5-3,0 kg farglebSi. feri mowiTalo, moyviTalo an mo-
TeTro; rbilobi narinjisferi, yviTeli an TeTri. gemo motkbo.  

stafilos didi gamoyeneba aqvs gadamamuSavebel warmoebaSi da bavSvTa 
kvebaSi. misgan mzaddeba sxvadasxva konservi: naturaluri, sasauzme, sasadilo. 
stafilos kvebiT Rirsebas ganapirobebs β-karotinis maRali Semcveloba. 
formis mixedviT SeiZleba iyos momrgvalo, cilindrisebri, konusuri. sigrZis 
mixedviT mokle - 8 sm-mde (karoteli), naxevrad grZeli 10-20 sm, grZeli >20 sm. 
mogrZo Zirxvenebs aqvT msxvili guli da uxeSi rbilobi, karotels ki muqi 
narinjisferi rbilobi mcire guliT, amitom mis gamoyenebas upiratesoba 
eZleva. 
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Warxali evropaSi Semovida aRmosavleTidan. misi gamoyeneba SesaZlebelia 
gadasamuSaveblad mTeli wlis ganmavlobaSi. aRsaniSnavia peqtinisa da  saRe-
bavi nivTierebebis (betaninis) maRali Semcveloba, agreTve saponinebisa da vi-
taminebis B1, B2, PP, romlebic aregulireben qolesterinis cvlas da xels 
uwyoben hemoglobinis momatebas.  

Zirxvenebi, romelTac aqvT muqi rbilobi da sustad gamoxatuli rgolebi, 
axasiaTebT maRali gemuri Tvisebebi. mzaddeba wvenebi, marinadebi, wnilebi, sa-
sauzme da sadilis konservebi. 

Warxali sawarmoo gadamuSavebisaTvis mkacrad SezRudulia _ viwro, Ria 
rgolebis mqone Zirxvenebis raodenoba ar unda aRematebodes saerTo masis 3%. 

oxraxuSi orwliani mcenarea. igi mdidaria eTerzeTiT, romlis Se-
madgenlobaSi Sedis 28 qimiuri komponenti. foTlebSi _ sabinini da limoneni, 
xolo ZirxvenebSi - miristini da apioli. kvebiTi Rirebuleba gaaCnia, rogorc 
foTlebs, aseve fesvs. farTod gamoiyeneba sakonservo warmoebaSi. 

niaxuri cnobilia antikuri xanidan, rogorc dekoratiuli mcenare. XVI 
saukuneSi daiwyes misi sakvebad gamoyeneba. gamoirCeva eTerzeTis maRali Sem-
cvelobiT. mis SemadgenlobaSi Sedis 19 komponenti – limoneni, mirceni da 
sxva. didi gamoyeneba aqvs sakonservo warmoebaSi.  

ZirTeTras aqvs motkbo gemo, sasiamovno aromati. mdidaria eTerzeTebiT. 
gamoiyeneba sakonservo warmoebaSi. 

TeTrTaviani kombosto gamoirCeva vitaminis da mineraluri nivTierebebis 
SemcvelobiT. mzaddeba marinadebi, wnilebi, sadilis konservebi. misi 
sameurneo-botanikuri Sefasebis dros yuradReba eqceva formas, masas, 
simkvrives, Tavis zomas, Saqrisa da C vitaminis Semcvelobas. 

yvavilovani kombosto aris TeTri, moyviTalo elferiT. igi Seicavs 
Saqrebs, cilebs, mineralur nivTierebebs, vitamin C. gamoiyeneba marinadebis 
dasamzadeblad.  

Taviani xaxvi Seicavs Saqrebs, mJavebs, mineralur marilebs, vitaminebs; 
gansakuTrebiT aRsaniSnavia eTerzeTis Semcveloba, rac aZlevs mas suns da 
mZafr gemos _ mZafri 18-155 mg/100 g, naxevrmZafri 15-40 mg/100 g, tkbili 10-20 
mg/100 g. axasiaTebs fitonciduri da baqteriociduri moqmedeba. gamoiyeneba 
mTeli wlis ganmavlobaSi.  

pomidors msoflioSi bostneul kulturebs Soris wamyvani adgili 
uWiravs. gamoiyeneba rogorc nedlad, ise gadamuSavebuli saxiT. mzaddeba 
marinadi, piure, pasta, sousi, wveni da sxva. Seicavs glukozas, fruqtozas, 
peqtinovan nivTierebebs, vitamin C, B1, B2, PP, karotins, organul mJavebs, miner-
alur nivTierebebs – kaliums, natriums, kalciums, rkinas, fosfors, magniums 
da sxva. mwvane pomidors momwaro gemos aZlevs glukozidi – solanini, Sem-
cveloba - 60 mg/100 g; damwifebis procesSi misi Semcveloba mcirdeba _ 4-5 
mg/100 g. mwife pomidorSi izrdeba C vitaminis raodenoba. igi Seicavs saRebav 
nivTierebebs _ likopini, karotini da qsantofili. nayofis Sefaseba xdeba 
standartis maCveneblebis Sesabamisad.  

badrijnis masobrivi gavrceleba iwyeba XVI saukunidan. gamoiyeneba 
sxvadasxva sasauzme konservis dasamzadeblad (badrijnis xizilala, farSire-
buli, marinadebi). mdidaria mineraluri nivTierebebiT _ rkina, fosfori, 
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kaliumi, magniumi. Seicavs Saqars, peqtinovan nivTierebebsa da fenolur naer-
Tebs. mas mware gemos aZlevs glukozidi – solanini da es faqtori gada-
muSavebis dros gasaTvaliswinebelia. ukeTesi xarisxis aris badrijani, rode-
sac Tesli jer kidev ar aris gamagrebuli, Seferiloba - Ria-lilisferidan 
muq-iisferamde.  

kitris samSoblod indoeTi iTvleba. XII saukunidan gvxvdeba saqarT-
veloSi. misgan ZiriTadad mzaddeba marinadi da wnili. Seicavs mineralur 
nivTierebebs _ kaliums, rkinas, fosfors, iods da sxva.  

nesvi evropaSi XVII saukuneSi gavrcelda. mas aqvs tkbili rbilobi, 
Saqari 19%, ZiriTadad saqaroza. Seicavs organul mJavebs, vitamin C da 
karotins. xasiaTdeba Zlieri aromatiT. misgan mzaddeba cukati, piure, 
povidlo, kompoti, nesvis Tafli, musi, marmeladi da mSrali produqti. 

gogris samSobloa samxreT amerika. saqarTveloSi farTodaa 
gavrcelebuli. Seicavs karotins _ 5 mg/100 g, agreTve  vitaminebs C, B1, B2, 
naxSirwylebs: Saqari, saxamebeli, celuloza, peqtinovani nivTierebebi. igi  
iTvleba dietur produqtad. amzadeben xilfafas, murabas, wvens, cukatebs, 
Teslis zeTs iyeneben medicinaSi sxvadasxva daavadebis samkurnalod.    

sakvebad gamoiyeneba  ispanaxis mxolod foTlebi. gamoirCeva cilebis 2,5 
g/100 g, mineraluri elementebis _ kaliumi 633...770 mg/100 g, rkina 3,0...4,1 mg/100 
g da magniumi 58..80 mg/100 g SemcvelobiT. ispanaxisagan ZiriTadad mzaddeba 
piure, romelic gamoiyeneba bavSvTa kvebaSic. energetikuli Rirebuleba - 14 
kkal 100 g. 

lobios samSoblod amerika iTvleba. evropaSi Semovida XVII saukunidan. 
saqarTveloSi farTod aris gavrcelebuli. kvebiTi RirsebiT yvela parkosan 
kulturaze ufro meti mniSvneloba aqvs. am mxriv aRsaniSnavia cilebis 
maRali maCvenebeli _ 4-7 mg/100g. agreTve Seicavs cxims, Saqars, vitaminebs. 
farTo gamoyeneba aqvs sakonservo mrewvelobaSi. 

barda erT-erTi uZvelesi kulturaa. gamoiyeneba nedli da mSrali 
marcvlis saxiT sakonservo warmoebaSi. warmoadgens cilis mniSvnelovan 
wyaros 6-7 mg/100g, romlis SemadgenlobaSi Sedis Seucvleli aminomJavebi _ 
cistini, lizini, triptofani, meTionini. gamoirCeva C vitaminis maRali 
maCvenebliT – 60 mg/100g, agreTve saxameblis, celulozis, mineraluri 
elementebis – kaliumi, kalciumi da rkina _ SemcvelobiT.   

 
 
 
  

sakontrolo kiTxvebi 
 

1. pirobiTad ramden klasad iyofa bostneuli? 
2. romeli bostneuli ganekuTvneba nayofismomcems? 
3. ramden jgufad iyofa vegetatiuri bostneuli? 
4. romeli saxeobebi ganekuTvneba Zirxvenebs? 
5. ra saxis konservi mzaddeba pomidvris nayofisagan? 
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Tema 1.5. xilis Senaxvisunarianobis Teoriuli safuZvlebi 

transpiracia _ zogadad, mcenaris mier wylis aorTqleba. nayofis 
zedapiridan wyali orTqldeba epidermaluri ujredebis kedlis, mfaravi 
fenebis (kutikularuli transpiracia) da bageebis (baguri transpiracia) 
saSualebiT.     

kutikula _ egzokarpis Semadgeneli nawili, romelic ganTavsebulia 
epidermaluri ujredebis kedlis zeviT, Seicavs kutins, Txevad da myar cvils 
da agreTve terpenmJavebs.  

Senaxvisunarianoba – xilis biologiuri unari, mokrefis Semdeg, 
garkveuli periodis manZilze SeinarCunos sasaqonlo da kvebiTi Tvisebebi 
umniSvnelo danakargebiT, romlebic kvalificirdeba, rogorc masaSi kleba, 
infeqciuri da fiziologiuri xasiaTis daavadebebi.  

mcenares mocilebul nayofSi energiis wyaros warmoadgens is organuli 
nivTierebebi, romelTa sinTezi mimdinareobs xeze maTi formirebis procesSi 
da Sesabamisad iTvleba sicocxlis gagrZelebis mTavar kriteriumad. amdenad, 
nayofis xarisxi da Senaxvisunarianoba bevrad aris damokidebuli nayofis 
simwifis doneze krefis dros. 

teqnologiuri TvalsazrisiT ganasxvaveben simwifis or dones – sakrefi 
da  teqnikuri. sakref simwifeSi aRebuli mosavali gankuTvnilia Sesanaxad 
da gadasamuSaveblad. nayofis Senaxvisunarianoba ki damokidebulia saxeobis 
genetikur Tvisebaze: 0-10C temperaturaze vaSlis nayofis Senaxva 
SesaZlebelia 5-7 Tve, xolo marwyvis nayofi imave pirobebSi inaxeba 3-5 dRe. 

Senaxvis procesSi nayofis fiziologiuri mdgomareoba icvleba da 
gadadis teqnikuri simwifis fazaSi. im SemTxvevaSi, Tu xili mokrefisTanave 
gankuTvnilia gadasamuSaveblad, ar sWirdeba transportireba, igi ikrifeba 
teqnikuri simwifis fazaSi. 

adre mokrefili nayofi ver Rebulobs jiSisaTvis damaxasiaTebel gemosa 
da aromats. amasTan, intensiurad mimdinareobs transpiraciis procesi da 
nayofi kargavs sasaqonlo saxes – Wkneba. dagvianebiT mokrefis SemTxvevaSi 
matulobs fiziologiuri da infeqciuri daavadebis ganviTarebis saSiSroeba. 

krefis optimaluri vadis dasadgenad gamoiyeneba sxvadasxva maCveneblebi: 
rbilobisa da kanis simkvrive, Teslis Seferiloba, Saqar–mJavas koeficienti, 
peqtinisa da protopeqtinis Tanafardoba, saxameblis Semcveloba, sunTqvis 
intensivoba da sxva. parametrebisa da kriteriumebis SerCeva xdeba saxeobis 
gaTvaliswinebiT. 

mokrefis Semdeg nayofis damoukidebel arsebobas ZiriTadad 
ganapirobebs sunTqvis intensivoba. energia, romelic aucilebelia nayofis 
sicocxlis gasagrZeleblad, swored sunTqvis Sedegad miiReba. zogi 
saxeobisaTvis damaxasiaTebelia sunTqvis intensivobis momateba, rac 
ukavSirdeba damwifebis hormonis - eTilenis sinTezs. sunTqvis intensivoba 
pikis miRwevis Semdeg TandaTan dabla iwevs. periods, romlis ganmavlobaSi 
adgili aqvs sunTqvis procesis gaaqtiurebas, ewodeba klimaqteriqsi. 
klimaqteriqsul nayofebs ganekuTvneba vaSli, msxali, komSi, atami, gargari, 
qliavi, aqtinidia, feixoa. 
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dadgenilia, rom sunTqvis klimaqteriqsuli mateba es aris nayofis 
damwifebis mniSvnelovani maCvenebeli da mxolod am periodis gavlis Semdeg 
Rebulobs nayofi samomxmareblo Tvisebebs. pikis miRwevis Semdeg ki iwyeba 
maTi daberebis procesi. Sesabamisad, nayofis Senaxvisunarianoba 
damokidebulia klimaqteriqsisa da misi Semdgomi periodis  xangrZlivobaze, 
rac saxeobisa da jiSebis mixedviT  mniSvnelovnad aris gansxvavebuli. 

zogierTi saxeobis nayofis sunTqvis intensivoba sworxazovanad 
mcirdeba, magram mokrefis Semdgom maT aReniSnebaT damwifebisaTvis damaxa-
siaTebeli cvlilebebi. aseTia: alubali, bali, yurZeni, marwyvi, forToxali 
da sxva. diferencireba ki araerTnairi citologiuri cvlilebisa da 
gansazRvruli reaqciis fermentTa dabali aqtivobis Sedegia. yvela 
SemTxvevaSi nayofis Senaxvisunarianoba ukavSirdeba sunTqvis intensivobas 
saxeobis mixedviT, jiSis Tavisebureba ki am mxriv saxeobisaTvis 
damaxasiaTebel monacemebSi jdeba. 

bioqimiuri cvlilebebi, romelic mimdinareobs nayofSi, ukavSirdeba mis 
fiziologiur mdgomareobas. mokrefis Semdgom periodSi aRiniSneba titruli 
mJavianobis, Saqrebis, fenoluri naerTebis, vitaminebis raodenobrivi 
maCveneblis Semcireba; protopeqtinisa da saxameblis hidrolizi. 
mimdinareobs agreTve damwifebis procesisTvis damaxasiaTebeli cilebisa da 
aromatis warmomqmneli nivTierebebis _ spirtebi, aldehidebi, mJavebi, eTerebi, 
naxSirwylebi, eTerzeTebi _ sinTezi, sunTqvis procesSi warmoqmnili energiis 
xarjze. 

mokrefili nayofi damaxasiaTebel Tvisebebs iZens xeze misi formirebis 
procesSi da maTi kompleqsi genetikurad aris ganpirobebuli. amasTan, unda 
aRiniSnos, rom adgili aqvs garkveul cvlilebebs egzofaqtorebis gavleniT 
– saZire, niadagur–klimaturi pirobebi, agroteqnikuri RonisZiebebi, rac 
arsebiTad moqmedebs Senaxvis Sedegebze. 

Senaxvis mTeli periodis manZilze nayofi rCeba cocxal organizmad da 
yvela praqtikuli RonisZiebis safuZvels, daicvas nayofi, warmoadgens uj-
redsa da qsovilSi mimdinare rTuli bioqimiuri procesebis marTva. Senaxvis 
periodis gaxangrZlivebisa da danakargebis Semcirebis yvelaze did 
potencials flobs optimaluri temperatura. magaliTad, vaSlis nayofi 300C 
temperaturis pirobebSi inaxeba 8...12 dRe, 200C temperaturaze 16...36 dRe, 00C 
temperaturaze maCvenebeli mniSvnelovnad izrdeba da Seadgens 60-210 dRes 
jiSebis mixedviT. 

nayofis Senaxvis periodis gaxangrZlivebis aucilebel faqtors warmo-
adgens dabali temperatura, magram igi diferencirebulia saxeobis mixedviT. 
magaliTad, qliavis nayofi inaxeba 0-10C temperaturis pirobebSi, forToxlis 
nayofisaTvis optimalur temperaturad iTvleba 5...70C. moTxovna gansxvavebu-
lia jiSebis mixedviTac: golden deliSesis nayofebis Sesanaxad optimaluri 
temperaturaa 0-10C, xolo Sampanuri renetis nayofebisaTvis ki 2...40C. 

temperaturuli efeqti SeiZleba miRweul iqnes mokrefili nayofis 
macivarSi droulad moTavsebis SemTxvevaSi. magaliTad, vaSlis nayofisaTvis 
es aris 48 saaTidan 96 saaTamde, marwyvis nayofisaTvis ki es periodi mxolod 
3-5 saaTia. 
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nayofis Senaxvis procesSi temperaturasTan erTad mniSvnelovan faqtors 
warmoadgens haeris tenianoba. saxeobisa da jiSebis mixedviT haeris 
SefardebiTi tenianobis maCvenebeli 85–95% farglebSia. nayofebisTvis, 
romlebsac axasiaTebT intensiuri transpiracia, haeris SefardebiTi 

tenianoba ar SeiZleba iyos < 90%. 
danakargebi Senaxvis procesSi kvalificirdeba, rogorc masaSi kleba, 

infeqciuri da fiziologiuri xasiaTis daavadebebi. 
masaSi kleba sunTqvisa da transpiraciis procesis Sedegia. saorientacio 

Tanafardoba aseTia - 7:3. masaSi klebis mxriv saxeobebi da jiSebi 
mniSvnelovnad gansxvavdebian. transpiraciis procesis intensivoba 
damokidebulia ZiriTadad nayofis anatomiur agebulebaze, gansakuTrebiT ki 
kanis monacemebze _ mniSvnelovani roli akisria kutikulas da mis qimiur 
Sedgenilobas. 

kenkrovnebisa da kurkovnebis masaSi kleba metia TeslovnebTan Sedare-
biT. magaliTad, marwyvis nayofis masaSi kleba 2-30C temperaturaze Senaxvis 
dros 24 saaTis ganmavlobaSi aRwevs 2%-s, vaSlis nayofebisaTvis drois imave 
monakveTSi ki Seadgens 0.02-0.04%. 

Senaxvis procesSi nayofi ziandeba sokovani daavadebebiT. nayofis 
meqanikurad odnav dazianebuli adgilic ki warmoadgens xelsayrel ares 
sokos ganviTarebisaTvis. SedarebiT met zians ayenebs da TiTqmis yvela 
saxeobis xils azianebs obis sokos sxvadasxva forma. cisferi obi – 
Penicillium italikum, Penicillium expansum; mwvane obi – Penicillium digitatum.  daavadeba 
viTardeba Senaxvis procesSi. temperaturisa da tenis momateba iwvevs sokos 
intensiur ganviTarebas.  

 
                               
       
 

 
          
            
              Penicillium expansum            Penicillium italikum                                      Penicillium digitatum 

 
sidamplis gamomwvev sokoebs Soris aRsaniSnavia agreTve Botyrtis cinerea  

(nacrisferi sidample) da Monilia fructigena, romlebic baRidan moyveba nayofs 
da meqanikurad dazianebul nayofebSi viTardeba, xolo  Botrytis cinerea  azianebs 
agreTve sxva, SexebaSi myof nayofebsac. 

 
 
                        
             
                       
 
                    
                  Monilia fructigena                                     Botrytis cinerea   
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Senaxvis procesSi danakargebi gamowveulia fiziologiuri xasiaTis 
daavadebebiT. gamovlenis forma aris gansxvavebuli _ kanis gamuqeba, 
rbilobis gamuqeba, mware silaqave da sxva, magram yvela maTganis safuZvels 
warmoadgens metabolizmis procesis darRveva. aRniSnuli SeiZleba 
gamowveuli iyos sxvadasxva mizeziT: jiSis biologiuri Tavisebureba, 
moyvanis pirobebi, adre an gvian mokrefa, Senaxvis reJimi. 
       
 

 
 
 
 
 
   kanis gamuqeba            mware silaqave       rbilobis gamuqeba 
 
mizanSewonilia moxdes im xilis gadamuSaveba, romelic gankuTvnilia 

Sesanaxad, magram mosalodnelia danakargebis gazrda.  
 
 
 

sakontrolo kiTxvebi 
 
 

1.  ra mniSvneloba aqvs nayofis mokrefas simwifis optimalur periodSi? 
2.  ra maCveneblebi gamoiyeneba krefis vadis dasadgenad? 
3.  rogor icvleba sunTqvis intensivoba nayofis damwifebis procesSi? 
4.  ras niSnavs klimaqteriqsi? 
5.  ra ganapirobebs nayofis masaSi klebas?  
6.  romeli procesis dros xdeba energiis warmoqmna? misi daniSnuleba. 
7.  daasaxeleT damwifebis procesSi mimdinare bioqimiuri da fiziolo-

giuri cvlilebebi. 
 

 

Tema 1.6. bostneulis Senaxvisunarianobis Teoriuli safuZvlebi 

Senaxvisunarianoba – bostneulis biologiuri unari, mosavlis aRebis 
Semdeg, garkveuli periodis manZilze SeinarCunos sasaqonlo da kvebiTi 
Tvisebebi umniSvnelo danakargebiT, romlebic kvalificirdeba, rogorc 
masaSi kleba, infeqciuri da fiziologiuri xasiaTis daavadebebi  

bostneulis mosavlis aReba xdeba, roca fiziologiuri mdgomareobis 
TvalsazrisiT mzad aris damoukideblad gaagrZelos arseboba. es aris 
periodi, roca mSrali nivTierebis Semcvelobis mxriv mateba ar fiqsirdeba.   

bostneulsa da xils aqvT bevri saerTo Tviseba, rac iZleva saSualebas 
Senaxvisunarianoba ganisazRvros erTi principiT – es aris sunTqvis procesi. 
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obieqtis Tavisebureba gamoixateba imiT, rom sunTqvis intensivobis mxriv 
aRiniSneba mniSvnelovani gansxvaveba. mag., gamoyofili CO2 raodenoba aris: 1 
kg stafilo _ 13-16 sm3, kombosto _ 4,5-5,0 sm3, xolo xaxvi _ 8-10 sm3 
farglebSi.  

sunTqvis intensivobaze garkveul gavlenas axdens mosvenebis mdgomareoba. 
kartofilisa da xaxvisaTvis damaxasiaTebelia Rrma fiziologiuri mosvenebis 
periodi, romlis drosac gaRiveba ar aRiniSneba xelsayrel pirobebSic ki. 
kombostosa da Zirxvenebs axasiaTebT iZulebiTi mosveneba da SeuZliaT 
mdgomareobidan gamosvla. 

mosvenebis periodSi sunTqvis intensivoba da Jangva-aRdgeniTi fermentebis 
aqtivoba mniSvnelovnad Senelebulia. aRniSnuli periodis gavlis Semdeg 
procesebi kvlav aqtiurdeba. amdenad, Senaxvis xangrZlivoba ukavSirdeba 
mosvenebis mdgomareobas.  

temperatura aris mniSvnelovani faqtori, romelic gansazRvravs  
mosvenebis periodis xangrZlivobas. 

zog bostneuls axasiaTebs mokrefis Semdgom damwifeba. mag., mwvane 
pomidori Senaxvis procesSi Rebulobs damaxasiaTebel wiTel fers da iZens 
gemur Tvisebebs.  

pomidvris simwifis xarisxze damokidebulia temperaturuli reJimi: 
wiTeli 1-20C, vardisferi 4-50C, mwvane 8-120C. pomidors fiziologiuri 
xasiaTis daavadeba uviTardeba, roca irRveva reJimi. mag., vardisferi 
pomidvris Senaxva <40C temperaturis pirobebSi iwvevs fiziologiuri 
xasiaTis daavadebis ganviTarebas _ nayofi uferuldeba da mniSvnelovnad 
kargavs simkvrives. 

msgavsad xilisa, bostneulisTvis damaxasiaTebelia transpiraciis 
procesi, magram tenis aorTqleba ufro intensiuria. bostneulis umetesoba 
inaxeba haeris SefardebiTi tenianobis >90% pirobebSi. winaaRmdeg SemTxvevaSi 
isini kargaven turgors da aReniSnebaT Wknoba. amasTan, zog bostneuls, 
maRali tenis pirobebSi uviTardeba fiziologiuri xasiaTis daavadeba.  mag., 
xaxvsa da niors wyliT gajereba, amitom optimalurad iTvleba haeris 
SefardebiTi tenianoba 70-80% farglebSi. mwvane bostneulisaTvis 
damaxasiaTebelia wylis intensiuri aorTqleba, Sesabamisad tenianoba unda 
iyos ≥ 95%. jiSebi obieqtis mixedviT gansxvavdeba erTmaneTisagan, magram 
saxeobebisaTvis damaxasiaTebeli Tviseba yovelTvis vlindeba.  

Senaxvis procesSi bostneulis danakargebis gamomwvevi ZiriTadi mizezi 
aris mikroorganizmebiT inficireba da arsebobs daavadebis ganviTarebis meti 
saSiSroeba xilTan SedarebiT, vinaidan gavrceleba xdeba niadagidan. wlebis 
mixedviT dazianebis intensivoba da xarisxi gansxvavebulia infeqciuri fonis 
mixedviT.  

cnobilia bevri sokovani daavadeba, romelic bostneuls zians ayenebs 
Senaxvis procesSi. maT Soris aRsaniSnavia ramdenime metad gavrcelebuli 
saxeoba:  

TeTri sidample _  Whetzelinia sclerotiorum: soko azianebs 
stafilos, kombostos, pomidors, xaxvs, niors da sxv. 
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dazianebuli adgili ifareba TeTri, bambis msgavsi fifqiT, romlis qveS 
SeimCneva lorwos arseboba 

nacrisferi sidample _ Botrytis cinerea: soko azianebs 
bostneulis TiTqmis yvela saxeobas. daavadeba ZiriTadad 
vlindeba Senaxvis procesSi. dazianebul adgilebs aqvT 
ovaluri an kuTxovani forma, qsovili Rebulobs muq fers da 
Semdgom ifareba momwvano-ruxi obiT. 

yelis sidample _ Botrytis alli: soko azianebs ZiriTadad 
xaxvsa da niors. daavadebis pirveli niSnebi SeimCneva 
mosavlis aRebis dros, magram daavadebis ganviTareba 
xdeba Senaxvidan 1-1,5 Tvis Semdeg. Tavdapirvelad ziandeba 
yelis qsovili, romelic xdeba wvniani da Semdeg 
vrceldeba mTel bolqvze.  

fuzariozi _ Pumpkin alternaria fusarium: soko azianebs 
Zirxvenebsa da gogrovnebs. daavadebul adgilze SeimCneva 
Cazneqili naTeli laqebi. TandaTan xdeba qsovilis 
danaoWeba da centrSi metad SemWidroveba. 

bostneulis calkeuli saxeobis imuniteti daavadebis 
mimarT warmoadgens genetikur Tvisebas. amasTan, 
mniSvnelovania jiSis roli gamZleobis TvalsazrisiT 
damaxasiaTebeli daavadebebis SemTxvevaSi.  

bostneulis gadamuSaveba es aris danakargebis Semcirebisa da moxmarebis 
periodis gaxangrZlivebis mniSvnelovani saSualeba. miRebuli produqciis 
saWiro Tvisebebi damokidebulia gamoyenebuli nedleulis xarisxsa da 
saxeobis farglebSi jiSur Tvisebebze. mizanSewonilia mxolod im 
bostneulis gadamuSaveba, romlebic gankuTvnilia Sesanaxad, magram 
aReniSnebaT danakargebis gazrdis niSnebi; saWiroa mosavlis aRebis dros 
ganisazRvros mosalodneli Sedegebi da winaswar dadgindes xvedriTi wili.   

 
 
 

sakontrolo kiTxvebi 

 

1. ZiriTadad ra iwvevs bostneulis masaSi klebas Senaxvis procesSi? 
2. rogoria pomidvris mwvane nayofis Senaxvis temperatura? 
3. rogoria sunTqvis intensivoba mosvenebis periodSi? 
4. ras niSnavs mosvenebis periodi? 
5. daasaxeleT bostneulis daavadebis saxeebi da damaxasiaTebeli niSnebi. 
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Tema 1.7. xilisa da bostneulis fizikuri da bioqimiuri cvlilebebi  
Senaxvis dros 

 
fermenti – cilovani bunebis biologiuri katalizatori, romelic aC-

qarebs ujredSi qimiur reaqciebs da xasiaTdeba maRali specifikurobiT. cno-
bilia 1700-ze meti fermenti. 

metabolizmi – ujredSi nivTierebaTa cvlis procesi. 
turgori – ujredis garsis daWimuli mdgomareoba, romelic iqmneba 

ujredSida siTxis hidrostatikuri wneviT, Sedegad mcenareuli qsovili 
inarCunebs simyares.   

  
xilisa da bostneulis sawyisi bioqimiuri monacemebi, gemo da aromati 

ganapirobebs gadamuSavebuli produqtis xarisxs. amasTan, aucilebelia 
simwifis donis SerCeva moTxovnis Sesabamisad.  

mosavlis aRebis Semdgom periodSi aRiniSneba cvlilebebi. xili da 
bostneuli, maTi calkeuli saxeobebi, gansxvavdeba nivTierebaTa cvlis 
procesiT, magram energia, romelic aucilebelia cocxali ujredis 
cxovelmyofelobisaTvis, miiReba sunTqvis procesis Sedegad; mis 
intensivobazea damokidebuli organul nivTierebaTa metabolizmi da 
raodenobrivi cvlileba _ klebulobs garkveuli nivTierebis Semcveloba da 
masa. gansazRvrul periodamde es aris pozitiuri mxare, radgan paralelurad 
mimdinareobs saWiro nivTierebebis warmoqmna sinTezisa da hidrolizis 
reaqciebis Sedegad. amdenad, saWiroa aRniSnuli faqtorebis gaTvaliswineba.  

sunTqvis procesSi uSualod monawileobs mxolod is nivTierebebi, 
romelTa molekula Sedgeba Jangbadis, wyalbadis da naxSirbadis 
atomebisagan.  

calkeuli nivTierebebis gardaqmna xilsa da bostneulSi mimdinareobs 
identuri reaqciebiT, amdenad, sakmarisia mxolod damaxasiaTebeli  
procesebis ganxilva. 

saxamebeli ganekuTvneba polisaqarids. igi Sedgeba amilazasa da 
amilopeqtinisagan. maTi Tanafardoba sxvadasxva mcenareSi gansxvavebulia. 
saxameblis hidrolizuri daSla xdeba TandaTanobiT _ deqstrinebi, maltoza 
da bolos, glukoza. xils, romelic Seicavs saxamebels, mokrefis Semdgom 
periodSi aReniSneba Saqris raodenobis mateba, magram araSesabamisad, vinaidan 
glukoza erTveba sunTqvis procesSi. gansxvavebiT xilisagan, kartofilSi 
Saqris dagroveba dabla swevs gemur Tvisebebs, uaryofiTad moqmedebs mis 
teqnologiur mxareze. kartofilSi erTdroulad mimdinareobs ori procesi _ 
saxameblis hidrolizi glukozis warmoqmniT da Saqris gardaqmna saxameblad. 
dabal temperaturaze Senaxvis dros ufro intensiurad mimdinareobs 
hidrolizis procesi, amdenad, misi Senaxva mizanSewonilia 7-80C temperaturis 
pirobebSi.       

peqtinovani nivTierebebi qimiuri TvalsazrisiT ar aris erTgvarovani, 
magram maT safuZvels warmoadgens peqtinis mJava. damwifebis procesSi 
protopeqtini ganicdis hidrolizs, miiReba wyalSi xsnadi peqtini, romlis 
eTirificirebisa da polimerizaciis xarisxi gansxvavebulia obieqtis 
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Sesabamisad. mis struqturasa da raodenobaze bevrad aris damokidebuli 
teqnologiuri procesis mimdinareoba. maRaleTerificifrebuli peqtini xels 
uSlis wvenis gamownexvas, magram piures misaRebad ukeTesia nedleuli 
Seicavdes am saxis peqtinis met raodenobas.   

xili da bostneuli, maTi saxeobebi, gansxvavdebian Saqris Tvisobrivi da 
raodenobrivi SemcvelobiT, ZiriTadad ki es aris glukoza, fruqtoza da 
saqaroza. Saqris roli mniSvnelovania, vinaidan sunTqvis procesSi maTi da-
Jangvis Sedegad miiReba energia, romelic aucilebelia sasicocxlo procesi-
saTvis mcenaresTan kavSiris Sewyvetis Semdeg. Saqris garkveuli raodenobis 
Semcireba pozitiuradac SeiZleba CaiTvalos, magram mniSvnelovani cvlileba 
am mxriv iwvevs kvebiTi Tvisebebis daqveiTebas. aRniSnul sakiTxs unda mieqces 
gansakuTrebuli yuradReba, raTa gadasamuSaveblad gankuTvnili nedleuli 
iyos moTxovnis Sesabamisi. 

organul mJavebs Seicavs yvela xili da bostneuli, magram gansxvaveba 
aRiniSneba saxeobebs Soris Tvisobrivi da raodenobrivi Semcvelobis mxriv. 
bostneulis umravlesobisaTvis damaxasiaTebelia dabali mJavianoba _ pH >4,5. 
miuxedavad aRniSnulisa, saerTo kanonzomierebas warmoadgens mosavlis aRe-
bis Semdgom periodSi, xilsa da bostneulSi mJavianobis Semcireba, ZiriTadad 
sunTqvis procesSi CarTvis Sedegad. am faqtoris gaTvaliswineba aucilebelia 
gadasamuSaveblad gankuTvnili nedleulis gamoyenebis dros.  

 simwifis optimalur periodSi aRebul xilsa da bostneulSi grZeldeba 
azotovani nivTierebebis cvla, gansakuTrebiT im obieqtebSi, romlebsac ax-
asiaTebT damwifebis procesi – adgili aqvs cilebis sinTezs. es aris fermen-
tebi, romlebic ganapirobeben saWiro gardaqmnebs. ramdenadme icvleba aminom-
Javebis Tvisobrivi da raodenobrivi Semcveloba, magram azotis saerTo 
raodenoba ucvleli rCeba.  

sawyis etapze vitaminebis Semcveloba stabiluria, zogjer matebac ki 
aRiniSneba. magaliTad, mimdinareobs askorbinmJavas warmoqmna misi dehidro-
formidan. 

mcenares mocilebul xilsa da bostneulSi adgili aqvs aromatis war-
momqmneli nivTierebebis sinTezsac, romelic xorcieldeba sunTqvis Sedegad 
miRebuli energiis xarjze.  

Senaxvis periodSi xilisa da bostneulis masaSi kleba organuli niv-
Tierebis Semcirebis Sedegia, romelic ganisazRvreba gamoyofili CO2 da H2O 
raodenobiT. garkveul sididemde es maCvenebeli dasaSvebad iTvleba obieqtis 
gaTvaliswinebiT.  

masaSi klebis mniSvnelovani nawili modis transpiraciis procesze _ 
tenis aorTqlebaze. wylis mniSvnelovani raodenobiT dakargvis SemTxvevaSi 
ujredi, pirvel rigSi ki kani da parenqimuli qsovilis zeda fenebi, kargaven 
turgors da aRiniSneba Wknoba.  

transpiraciis intensivobis mxriv xilisa da bostneulis saxeobebi 
gansxvavdebian erTmaneTisagan, magram bostneuls, gansakuTrebiT foTlovans, 
metad aReniSneba wylis aorTqleba.  

nedleulis moxmarebis periodis gasaxangrZliveblad da xarisxis 
SesanarCuneblad, saWiroa misi Senaxva dabali temperaturisa da maRali hae-
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ris fardobiTi tenianobis pirobebSi, rac saxeobisa da jiSis mixedviT aris 
diferencirebuli.  

 

 

sakontrolo kiTxvebi 
 

1. ra nivTiereba miiReba saxameblis hidrolizis Sedegad? 
2. ra miiReba protopeqtinis hidrolizis Sedegad? 
3. ratom mcirdeba Saqris, organuli mJavebis raodenobrivi 

maCvenebeli xilsa da bostneulSi?  
4. romeli nivTierebebis gamoyeneba SeiZleba sunTqvis procesSi? 
5. ra iwvevs turgoris Semcirebas? 

 

 

Tema 1.8. xilisa da bostneulis gadamuSavebis 
Teoriuli safuZvlebi da meTodebi 

    
xilis moxmarebis periodis gaxangrZliveba SesaZlebelia gadamuSavebis 

saSualebiT. SemuSavebuli teqnologiis safuZvelze miRebuli produqti 
ZiriTadad inarCunebs nayofisaTvis damaxasiaTebel qimiur nivTierebebs, makro 
da mikroelementebs. 

xilisa da bostneulis gadamuSaveba emyareba anabiozisa da abiozis 
principebs.  

anabiozis SemTxvevaSi mcenareuli obieqtisa da mikroorganizmebis 
cxovelmyofeloba neldeba da iTrguneba fizikuri da qimiuri faqtorebis 
saSualebiT. aRniSnuli daedo safuZvlad gadamuSavebis meTodebs – gayinva, 
Sroba, dawnileba, marinadis damzadeba, pasterizacia.  

abiozi niSnavs, rom nedleulsa da mikroorganizmebSi sasicocxlo 
procesebi wydeba. am principze Seiqmna meTodebi – sterilizacia, 
antiseptikebisa da konservantebis gamoyeneba.    

xilis gadamuSavebis produqti mravalferovania: mSrali, Rrmad gayinuli, 
wveni, kompoti, muraba, jemi, piure, komfitiuri. 

gadamuSavebuli produqtis xarisxi ZiriTadad damokidebulia saxeobisa 
da jiSis Tvisebebze – SerCeva xdeba gadamuSavebuli produqtis saxis 
moTxovnis Sesabamisad. amasTan, aucilebelia nayofs hqondes 
erTnari zoma da simwifis done, raTa teqnologiuri 
procesebis gavlena iyos Tanabari. 

mSrali xili aris produqti, romelic tens Seicavs 18-
30% farglebSi an mTlianad aris mocilebuli. mSrali 
produqtis misaRebad gamoiyeneba ZiriTadad Semdegi 
saxeobebi: qliavi, yurZeni, gargari, atami, alubali, leRvi, xurma, Sindi, 
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msxali, vaSli. msxlis jiSebis SerCevis dros gasaTvaliswinebelia rbilobis 
agebuleba – igi ar unda Seicavdes e. w. qvian ujredebs.                      

Sroba SeiZleba rogorc mTeli, aseve daWrili nayofis obieqtis 
Sesabamisad. 

Rrmadgayinuli xilis temperaturaa -180C, romelic miiReba -35...-400C 
swrafgayinvis gziT.  gamoiyeneba TiTqmis yvela saxeobis xili _ mTeli, 
daWrili an wvenis saxiT. gayinva mimdinareobs dayriT an SefuTul 
mdgomareobaSi.  

xilis wveni aris Txevadi produqti, romelic miiReba meqanikuri da 
fizikuri damuSavebis gziT. wveni mzaddeba erTkomponentiani da kupaJirebuli, 
ris Sedegad umjobesdeba kvebiTi, samkurnalo-profilaqtikuri Tvisebebi da 
organoleptikuri maCveneblebi. 

wveni SeiZleba iyos rbilobiani da rbilobis gareSe – dawmendili da 
dauwmendavi. mzaddeba agreTve koncentrirebuli wveni – wylis aorTqlebis 
Sedegad, xsnadi mSrali nivTiereba 65-75% farglebSia. koncentrirebuli wveni 
aris aromatis Semcveli an mocilebuli aqvs aromatuli nivTierebebi. 

wvenis erT-erT saxes warmodgens neqtari. es aris produqti, romelic 
miiReba xilis wvenze Saqris sirofis damatebiT. xilis wvenis Semcveloba 
unda iyos 25-50% farglebSi. 

kompoti _ produqti, romelic miiReba Saqris garkveuli koncentraciis 
xsnarisa da mTeli an daWrili nayofis SereviT. Sefardeba da Saqris 
koncentracia damokidebulia saxeobisa da jiSis monacemebze. gamoiyeneba 
xilis TiTqmis yvela saxeoba, magram aucilebeli pirobaa nayofs axasiaTebdes 
sasiamovno aromati da kargi garegnuli saxe. 

muraba _ produqti, romelic miiReba mTeli an daWrili nayofis Saqris 
sirofSi xarSvis Sedegad. gamoiyeneba TiTqmis yvela saxeobis xili, 
gansakuTrebiT ki alubali, qliavi, atami, gargari, leRvi, Sindi, komSi, 
kakali, Cinuri aqtinidia. 

xilfafa _ produqti, romelic miiReba nayofis gaxexili masis xarSviT 
SaqarTan erTad; gamoiyeneba TiTqmis yvela saxeobis xili. 

jemi miiReba mTeli an daWrili nayofis xarSviT Saqris sirofSi. 
gamoiyeneba TiTqmis yvela saxeobis xili, Tu peqtinis Semcveloba aris =>1%, 
xolo titruli mJavianoba 0,7-1,0% farglebSi. 

piure mzaddeba gaxexili an daqucmacebuli nayofis xarSviT. gamoiyeneba 
TiTqmis yvela saxeobis xili, magram ukeTesi xarisxis piure miiReba, roca 
nedleulSi aris peqtinis saWiro raodenoba. 

sawebela mzaddeba piures gamoyenebiT, magram aucilebelia saxeobis 
SerCeva, ZiriTadad es aris kurkovnebi da kenkrovnebi. xarSvis procesSi 
piures emateba sxvadasxva saneleblebi da marili. 

komfitiuri _ produqti, romelic miiReba daWrili an mTeli nayofebis 
SaqarTan erTad xarSviT da peqtinis damatebiT,  Jelesmagvari konsistenciis 
miRebamde. gamoiyeneba TiTqmis yvela saxeobis xili, gansakuTrebiT ki gargari, 
komSi, atami, qliavi, feixoa, mocvi, leRvi, Savi mocxari marwyvi, mandarini. 

bostneuli warmoadgens maRalteqnologiuri Tvisebebis nedleuls, mis 
mimarT SeiZleba gamoyenebuli iqnes gadamuSavebis sxvadasxva meTodebi, 
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romelTa safuZvelze miiReba naxevrfabrikatebi da uSualod moxmarebis 
produqtebi. 

gadamuSavebis meTodis SerCeva xdeba nedleulSi biologiurad aqtiuri 
nivTierebebis maqsimalurad SenarCunebis TvalsazrisiT, ZiriTadi 
kriteriumebi swored es maCveneblebia.  

bostneulis gadamuSavebis prioritetul mimarTulebad iTvleba – gayinva, 
Sroba, dawnileba, marinadebis momzadeba, wvenisa da piures warmoeba, 
konservebi hermetul taraSi (sterilizacia-pasterizacia).    

bostneulis gadamuSavebis racionalur saSualebas warmoadgens 
naxevarfabrikatebis warmoeba. mTliani mosavlis gadamuSaveba xSirad ver 
xerxdeba sawarmos gadatvirTvis gamo. naxevarfabrikatebi zrdis resursebis 
potencials da SesaZlebels xdis sxvadasxva konservebis momzadebas im 
nedleulisagan, romelTa mosavlis aRebis dro gansxvavebulia. Tanamedrove 
teqnologiaSi am mxriv mniSvnelovani adgili ukavia aseptikur konservirebasa 
(wveni, piure) da swrafgayinvas.   

gadamuSavebis procesSi mJangavi fermentebi iwveven fenoluri naerTebisa 
da aminomJava Tirozinis daJangvas, ris Sedegadac nayofis qsovili iwyebs 
gamuqebas. fermentebis inaqtivacia SesaZlebelia nayofebis Tburi damuSavebiT 
wyalSi an orTqliT, agreTve Saqris xsnariT. garkveulwilad amave mizans 
emsaxureba sterilizacia, pasterizacia, deaeracia da aseptikuri damuSaveba. 

nayofSi JangviTi procesebis SeCerebis mizniT, Tburi damuSavebis garda 
iyeneben agreTve qimiur nivTierebebs: askorbinis mJava, romelic warmoadgens 
antioqsidants; limonis mJava, romelic xels uSlis daJangvas, radgan 
warmoadgens wyalbadis donors da SesaZlebelia daJanguli nivTierebebis 
aRdgena; agreTve natriumis qloridi, romelic gamodevnis ujredSorisebidan 
haers da amiT xels uSlis daJangvas. 

fermentebis aqtivobis Senelebas axdens agreTve dabali temperatura –  
- 40...- 200C. 

daJangvis sawinaaRmdegod gamoyenebuli qimiuri nivTierebebis wyliani 
xsnaris koncentracia gansxvavebulia obieqtis Tvisebebidan gamomdinare: 
askorbinmJavas xsnari 3–7%, xolo marilis xsnari 0,2–2,0% farglebSi; rac 
Seexeba limonis mJavas, misi koncentraciis SerCeva nayofis mJavianobis 
Sesabamisad xdeba. 

gadamuSavebis teqnologia efuZneba fitopaTogenuri organizmebis 
aqtivobis daTrgunvas. am mizans emsaxureba gadamuSavebuli produqtebis 
Tburi damuSaveba – sterilizacia, pasterizacia, dabali temperaturis 
gamoyeneba -40. . . -200 C;   nayofis gauwyloeba Srobis dros – osmosuri wnevis 
zrda da dabali tenianoba xels uSlis infeqciuri daavadebis ganviTarebas; 
SaqriT dakonserveba – Saqris maRali koncentraciis >=65% pirobebSi iRupeba 
mikroorganizmebi, am dros paTogenis ujredidan gamoidevneba wyali, ris 
Sedegadac protoplazma ganicdis koagulacias. 

fitopaTogenuri mikroorganizmebis ganviTareba izRudeba agreTve qimiuri 
saSualebebiT. am mxriv sorbinis mJava da benzoinis mJava axdens mniSvnelovan 
gavlenas.  
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gadamuSavebis yvela meTodis safuZvels warmoadgens daJangvis 
procesebisa da mikroorganizmebis moqmedebis SezRudva, ris Sedegad 
gadamuSavebuli produqti inarCunebs xarisxs da Senaxva SesaZlebelia 
xangrZlivi vadiT. prioriteti aRniSnulTan dakavSirebiT teqnikur procesebSi 
aris pasterizacia da sterilizacia, magram mniSvnelovani datvirTva am mxriv 
aqvs mSrali xilisa da koncentrirebuli wvenis warmoebas, swrafgayinvasa da 
SaqriT damuSavebas. 

 
 
 
 

sakontrolo kiTxvebi 
 

1. daasaxeleT xilis gadamuSavebis saxeebi. 
2. daasaxeleT bostneulis gadamuSavebis saxeebi.   
3. ras niSnavs anabiozi? 
4. ras niSnavs biozi? 
5. JangviTi procesebis SeCerebis mizniT romeli qimiuri nivTierebebi 

gamoiyeneba? 
 
 
 
 
 
Tema 1.9. gadamuSavebis teqnologiaSi gamoyenebuli ingredientebi  

da damxmare nedleuli 
 

Saqris Semcvleli – mono da disaqariduli mravalatomiani spirtebi, 
romlebsac aqvT tkbili gemo. 

intensiuri damatkbobeli – axasiaTebs sitkbos maRali koeficienti da 
tkbil gemos ganapirobebs bevrad mcire koncentracia. 

saneleblebi – mcenareuli warmoSobis produqtebi, romlebsac gaaCniaT 
specifikuri sasiamovno aromati, ris safuZvelzec aqvT didi gamoyeneba gada-
muSavebis teqnologiaSi.  

   
xilisa da bostneulis gadamuSavebis teqnologiaSi produqciis saWiro 

fizikuri mdgomareobis miRwevis, gemuri da aromatuli Tvisebebis gaumjobe-
sebis, daniSnulebiT gamoyenebis, amasTan, mikroorganizmebis ganviTarebis pi-
robebis SezRudvis mizniT, ZiriTad nedleuls emateba sxvadasxva nivTierebebi 
da saneleblebi. maTi raodenobrivi maCveneblebi recepturiTaa gansazRvruli. 

wyali. xilisa da bostneulis gadamuSavebis procesSi gamoyenebuli 
wyali unda pasuxobdes yvela moTxovnebs, romelic wayenebulia sasmeli 
wylis mimarT: sanitaruli usafrTxoeba da kargi organoleptikuri Tvisebebi 
– gamWvirvale, ufero, usuno, sasiamovno gemoTi. garda aRniSnulisa, wyali, 
romelic gamoiyeneba gadamuSavebuli produqtebis misaRebad, moiTxovs 
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damatebiT momzadebas. saWiroa sixistis Semcireba, vinaidan bikarbonatebi 
dabla sweven mJavianobas. dekarbonizacia tardeba specialuri danadgaris ga-
moyenebiT. wylis sixiste ar unda iyos > 7 mg.ekv/l. qloris Semcveloba iwvevs 
produqtis feris Secvlas, xels uwyobs JangviTi procesebis ganviTarebas. 
amitom, sasmel wyals utardeba filtracia gaaqtiurebuli naxSiris gamoyene-
biT.  

damatkbobeli ingredientebi. damatkbobel ingredientebs ganekuTvneba Sa-
qrebi – mono da disaqaridebi, Saqris Semcvleli, mono da disaqariduli spi-
rtebi, intensiuri damatkbobeli _ naturaluri da qimiuri sinTeziT miRebu-
li. 

xilisa da bostneulis gadamuSavebis teqnologiaSi gaTvaliswinebulia 
produqtis sitkbos momcemi nivTierebis Setana. zogi maTgani xels uwyobs ara 
mxolod gemos formirebas, amave dros ganapirobebs kvebiT Rirsebas.  

damatkbobeli ingredientebi SeiZleba daiyos sam jgufad: metabolizmi 
damokidebulia insulinze – saqaroza, glukoza, laqtoza; metabolizmi ar 
aris damokidebuli insulinis raodenobaze – fruqtoza, mono da 
disaqariduli mravalatomiani spirtebi. fiziologiuri kaloriuloba 
Seadgens 17-10 kjouli/g Sesabamisad; intensiuri damatkbobeli _ axasiaTebs 
sitkbos maRali koeficienti da tkbil gemos ganapirobebs bevrad mcire kon-
centracia.    

bunebriv intensiur damatkbobels ganekuTvneba steviozidi (glukozidi) 
da taumatini (cilebis narevi). xelovnur intensiur damatkbobels gane-
kuTvneba saxarini – (zog qveyanaSi SezRudulia) da aspartami – gansxvavebiT 
sxva damatkbobelisagan  gaaCnia fiziologiuri kaloriuloba, romelic 
Seadgens 17 kjouli/g.  

cxrilSi 1.9.1 mocemulia Saqrebis, mravalatomiani spirtebisa da intensi-
uri damatkboblebis sitkbos SefardebiTi maCveneblebi. 

 
cxrili 1.9.1. 

 
Saqris, mravalatomiani spirtisa da intensiuri damatkbobelis 

 SefardebiTi sitkbo 
 

     Saqari mravalatomiani spirti damatkbobeli 

saqaroza 100 sorbiti 48 saxarini 55 000 

fruqtoza 120 Maniti 45 acesulfami-k 20 000 

glukoza 69 Qsiliti 100 
natriumis 
ciklamati 

5 000 

laqtoza 30 Laqtiti 90 aspartami 19 000 

inversiuli 
Saqari 

90 izomaltiti 50 steviozidi 30 000 

saxameblis 
sirofi 

30   taumatini 200 000 
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gadamuSavebis teqnologiaSi gamoiyeneba Saqris sirofi, romlis 
momzadeba SesaZlebelia sawarmoSi, agreTve Txevadi Saqari, romelic mzad-
deba uSualod Saqris mwarmoebel qarxanaSi.  

ganasxvaveben kristaluri Saqris or saxes: rafinirebuli da fxvnili. 
sasmelebis dasamzadeblad metad gamoiyeneba rafinadi, romelic Seicavs 99,7-
99,8% sufTa saqarozas. fxvnili ki Seicavs zedapirulad aqtiur nivTierebebs. 
magaliTad, saponinebi, romlebic iwveven koagulacias, gamuqebasa da qafis 
warmoqmnas. mniSvnelovan rols asrulebs agreTve nacrianoba.  

 organuli mJavebi. gadamuSavebul produqtSi Saqrisa da mJavis har-
monuli Tanafardobis damyareba SesaZlebelia organuli mJavebis damatebiT. 
amasTan, aucilebelia imis gaTvaliswineba, rom gemuri SegrZneba ganpirobe-
bulia marilebis buferuli moqmedebiT, ris Sedegadac mJavis gavlena sruli 
saxiT ar vlindeba. 

aRsaniSnavia isic, rom mJavis damateba xels uwyobs moxmarebis periodis 
gazrdas, rac garkveulwilad ganpirobebulia dabali pH pirobebSi (<4) kon-
servirebis efeqtiT.  

SedarebiT metad gamoiyeneba limonis mJava. mzaddeba 30% xsnari da 
dozireba xdeba obieqtis Sesabamisad. 

gadamuSavebis teqnologiaSi sxvadasxva saxis konservebis misaRebad (mari-
nadebi, naturaluri konservebi da sxva) gamoiyeneba Zmari. yurZnisagan miRe-
buli Zmari Seicavs 6...9% ZmarmJavas, xolo Zmris esencia masSi aris 70...80% 
odenobiT. ZmarmJavas koncentraciis dadgena, romelic saWiroa produqtis 
dasamzadeblad, SesaZlebelia specialuri cxrilebis gamoyenebiT.  

sufris marili. marinadebis, wnilis, sousis, naturaluri konservebis da 
sxvaTa dasamzadeblad gamoiyeneba sufris marili. damuSavebis xasiaTis mixed-
viT sufris marili aris Semdegi saxis: fxvnili, wvrili kristalebi da 
msxvilad daqucmacebuli. gamoyeneba xdeba obieqtisa da misaRebi produqtis 
saxis Sesabamisad. misi wyalSi xsnadoba damokidebulia temperaturaze.     

peqtini. xilisa da bostneulis neqtaris, sousis, rbilobiani wvenis, pi-
ures, jemis, marmeladis, konfitiuris dasamzadeblad teqnologiuri Tval-
sazrisiT mniSvnelovan polisaqarids warmoadgens maRaleTerificirebuli 
peqtini. Saqrisa da mJavas Sesabamisi Tanafardobis pirobebSi, peqtinis 
damatebiT miiReba saWiro konsistenciis produqti. raodenoba ganisazRvreba 
recepturiT obieqtis gaTvaliswinebiT. 

xilisa da bostneulis gadamuSavebuli saxis zogierTi produqtis gemuri 
gamis CamoyalibebaSi mniSvnelovani roli akisriaT saneleblebs.  

yvela sanelebeli aris mcenareuli warmoSobis, garkveulwilad isini 
gansazRvraven produqtis gemos, aromatis harmoniulobas, mTlian kompleqsSi 
mis Rirsebas. isini garkveulwilad xels uwyoben adamianis organizmSi 
nivTierebaTa cvlis normalur mimdinareobas. 

qinZis samSoblod xmelTaSua zRvis sanapiro iTvleba. qinZi  
saqarTveloSi  farTodaa gavrcelebuli. igi uZvelesi droidan gamoiyeneba 
samkurnalo TvalsazrisiT da kulinariaSi. kvebis mrewvelobaSi misi, rogorc 
saneleblis roli mniSvnelovania. TiTqmis yvela saxis bostneulis, Tevzisa 
da xorcis konservebis damzadebis recepturaSi Setanilia qinZi. 
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Teslis nayeni da eTerzeTi xels uwyobs 
saWmlis monelebas, gamoiyeneba agreTve 
depresiis SemTxvevaSi. Teslisagan miRebul 
cximmJavas aqvs tkivilgamayuCebeli Tviseba da 
xmaroben revmatizmis dros.  
   qinZis nayofisa da foTlebis SesaniSnav 
aromats ganapirobebs eTerzeTebi. TeslSi 
misi raodenoba aRwevs 3%-s, eTerzeTis 
SemadgenlobaSi Sedis linalooli da 

geranioli, maTi raodenoba damokidebulia simwifis donesa da jiSze.  
qinZis Tesli Seicavs cximmJavebs 20%, cilebs 16-17% odenobiT, 

steroidul nivTierebas - korandrols, mcire raodenobiT alkaloidebs, 
fenolur naerTebs, gansakuTrebiT ruTins. aRsaniSnavia agreTve 
kumarinisa da askorbinis mJavis Semcveloba. 

mindvris pitna (ombalo) aris dabali zrdis yvavilovani 
mcenare. ZiriTadad gvxvdeba tenian adgilebSi, saqarTveloSi 
farTodaa gavrcelebuli. gamoirCeva SesaniSnavi damaxasiaTebeli 
aromatiT. misi foTlebi, yvavili da Rero gamoiyeneba rogorc 
sanelebeli, aseve aqvs samkurnalo daniSnulebac. masSi 
eTerzeTis Semcvelobaa 0,37%, mis SemadgenlobaSi Sedis menToli 
da terpenebis sxva warmomadgeneli. saqarTveloSi ZiriTadad 
gamoiyeneba saweblebis dasamzadeblad 

cerecos samSoblod iTvleba xmelTaSua zRvis sanapiro. amJamad igi 
msoflios TiTqmis yvela qveyanaSi aris 
gavrcelebuli, maT Soris saqarTveloSic.  

cereco mravalwlian mcenares warmoadgens. 
foTlebi Zafisebria da datotvili, yvavili 
wvrili da yviTeli feris, nayofi mogrZo formis 
momwvano-yavisferi, sigrZe 6...10 mm, sigane 1,5...3,0 
mm, 1000 cali Teslis masa 5-6 gramia, gamoiyeneba 
medicinaSi, kvebis mrewvelobasa da 
parfiumeriaSi. 

foTlebs da Teslebs aqvT motkbo, 
aromatuli gemo da sasiamovno suni. cereco rumineTis, safrangeTis, 
espaneTis, italiisa da sxv. qveynebis nacionaluri samzareulos mniSvnelovan 
Semadgenel nawils warmoadgens. cerecos eTerzeTi aris TeTri an odnav 
moyviTalo siTxe, damaxasiaTebeli aromatiT; dasawyisSi gemo momwaroa, 
Semdeg ki tkbili. TeslSi eTerzeTis raodenoba 6,5%. mis SemadgenlobaSi 
Sedis anetoli 50...60%. cerecos nayofi Seicavs 1...18% cximovan mJavas, 
romelic SeiZleba gamoyenebul iqnes rogorc kakaos Semcvleli.  
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kamas  samSoblod irani, indoeTi da egvipte iTvleba. 
saqarTveloSi farTodaa gavrcelebuli. kamis foTlebi 
Seicavs karotins – 3...5 mg/100g, vitamin C, folis mJavas. 
eTerzeTis raodenoba - 1,0...-3,0%, misi ZiriTadi Semadgeneli 
nawilia karvoni - 50%, Seicavs agreTve felandrens – 
20...30%, limonens – 15...20%. 

kama farTod gamoiyeneba kvebis mrewvelobaSi, 
sakonditro warmoebasa da kulinariaSi, agreTve 
medicinaSi. Teslisagan miiReba preparati, romelic 
ixmareba stenokardiis, nevrozisa da sxva daavadebebis 
winaaRmdeg, xolo Rerosa da foTlebis nayeni warmoadgens 
Sardmden saSualebas. 

Wotosani (mware) wiwakis samSoblod 
meqsika iTvleba, igi msoflios bevr 

qveyanaSi mohyavT, maT Soris saqarTveloSic. nayofis forma 
konusuria, sigrZe ...15 sm, simwifeSi wiTeli feris, Tesli 
moyviTalo, 100 Teslis masa 3...9 g, wiwakas cxare gemos aZlevs 
alkaloidi kapsicini. aromats ganapiroebs eTerzeTi, romlis 
Semcvelobaa 1,5...2%.  
   wiwakis moxmarebis xvedriTi wili sakmaod didia sakonservo 
warmoebaSi, farTod gamoiyeneba Tevzis, xorcis, bostneulis 
kerZebis mosamzadeblad. 

wiwakis nayeni gamoiyeneba radikulitis, 
nevralgiis winaaRmdeg. aqvs baqteriociduri 
Tviseba. 

bulgaruli wiwaka mdidaria C vitaminiT da mis 
raodenoba metia vidre limonsa da Sav mocxarSi. Seicavs 
ruTins, karotins, mineralur elementebs, eTerzeTs. 
miuxedavad imisa, rom mas tkbili gemo axasiaTebs, Seicavs 
kapsicins. farTod gamoiyeneba kvebis mrewvelobaSi da 
TiTqmis yvela qveynis nacionalur kulinariaSi. 

nivris samSoblod yirgizeTi iTvleba, kulturuli formebis asaki 5 aTas 
wels aRwevs. saqarTveloSi igi farTodaa 
gavrcelebuli. niors msoflios yvela qveyanaSi iyeneben, 
radgan iTvleba sanelebelebis mefed. 

nivris specifikur suns ganapirobebs alicini, 
romelic warmoiqmneba aminomJava aliinidan meqanikuri 
damuSavebis dros ferment aliinazas moqmedebiT. igi 
farTod gamoiyeneba sakonservo mrewvelobasa da 
kulinariaSi.  

niori zrdis organizmis gamZleobas sxvadasxva 
infeqciuri daavadebebis mimarT, xels uwyobs madis aRZvras,  saWmlis 
monelebas, afarTovebs sisxlZarRvebs, aqvs antiseptikuri da 
tkivilgamayuCebeli Tviseba. 
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Savi wiwakis samSoblod iTvleba indoeTis samxreT-dasavleTi. 
gavrcelebulia indoneziaSi, samxreT amerikaSi, karibis kunZulebze, 

tailandSi, vietnamSi. igi aris mravalwliani tropikuli 
mcenare; warmoadgens lianas, romlis Reros sigrZe 10...12 m, 
xolo diametri 8...12mm.  nayofis diametri 3,5...5 mm, Tesli 
moTeTro-monacrisfroa.  

Savi wiwaka damaxasiaTebel Sav fers Rebulobs mzeze 
gaSrobis Semdeg. nayofebi ikrifeba, roca iwyebs wiTlad 
Sefervas. 

Savi wiwakis nayofs gaaCnia samkurnalo Tvisebebi. 
xels uwyobs saWmlis monelebasa da nivTierebaTa cvlas. 
gamoiyeneba tkivilis gasayuCeblad, xvelebis, asTmis da 
sxva respiratoruli daavadebebis winaaRmdeg. 

Savi wiwaka saukeTeso 
sanelebels warmoadgens, aqvs didi 

gamoyeneba sakonservo warmoebaSi aromatisa da cxare 
gemos gamo. aseve warmoadgens cxeli da civi kerZebis 
mniSvnelovan Semadgenel nawils. 

 Savi wiwakis sasargeblo Tvisebebs ganapirobebs 
misi qimiuri Sedgenloba - Seicavs eTerzeTs 1,2...3,6%; alkaloidebs _ 
piperinsa da xavicins 4,6...10,0%; cximovan mJavebs - 12,0%; nacars - 4%. 

araxelsayrel pirobebSi Senaxvis dros nayofi icvlis fers,  es 
gafuWebis maCvenebelia – nayofi kargavs cxare gemosa da aromats..  

mixaki gavrcelebulia indoneziaSi, indoeTSi, ceilonSi, ZiriTadad ki 
tanzaniaSi. aq modis msoflioSi warmoebuli mixakis 90%. 

mixakis xe maradmwvanea, simaRle 20 m, weliwadSi yvavilobs 2-jer da 
iZleva uxv mosavals, Segrovebul butonebs aSroben, sanam mtvrevadi ar 
gaxdeba. butonis xarisxs sazRvraven wyalSi misi mdgomareobis mixedviT, 

kargi xarisxis wyalSi unda CaiZiros an 
curavdes vertikalurad qudiT zeviT. 
horizontalur mdgomareobaSi myofi butonebi 
aris dabali xarisxis. mixaks gaaCnia Zlieri 
aromati da aqvs cxare, momwaro gemo. mis Zlier 
aromats ganapirobebs eTerzeTi, romlis 
Semcveloba 15...26%, aqedan 96% modis evgenolze. 

mixaks gaaCnia antiseptikuri da 
tkivilgamayuCebeli Tvisebebi, gamoiyeneba 
sasunTqi gzebisa da Tvalis daavadebis dros, 
farTod gamoiyeneba sakonservo, sakonditro 

warmoebaSi, agreTve parfiumeriaSi. mas xmaroben sasmelebis damzadebis 
drosac. dozis dacva aucilebelia, gansakuTrebiT  spirtSemcvel siTxeebSi, 
radgan ZiriTadad ixsneba misi mware fraqcia da auaresebs gemos. 
saorientaciod, 1 kg Txevad masaze sakmarisia 4-5 cali. 
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dariCini ZiriTadad gavrcelebulia Sri-lankasa da samxreT indoeTSi, 
agreTve braziliaSi, vietnamsa da egvipteSi. gansakuTrebuli aromatiT 
gamoirCeva dariCini Sri-lankidan. 

dariCini warmoadgens maradmwvane mcenares, simaRle 10...15 m, saneleblad 
gamoiyeneba dariCinis xis qerqi. aromati ganpirobebulia eTerzeTiT, romlis 
Semcvelobaa 1,0...4,0%; mis SemadgenlobaSi Sedis dariCinis aldehidi da 
evgenoli. dariCinis eTerzeTs aqvs antimikrobuli da antioqsidanturi 
Tviseba, xels uwyobs sisxlis mimoqcevasa da nivTierebaTa cvlas. 

dariCini gamoirCeva saukeTeso aromatiTa da tkbili 
sasiamovno gemoTi, ris gamoc igi 
saneleblis saxiT farTod 
gamoiyeneba TiTqmis yvela qveynis 
kulinariaSi, sakonservo da 
sakonditro warmoebaSi, agreTve 
sasmelebis dasamzadeblad. 

mniSvnelovania misi xvedriTi wili parfiumeriaSi.  
surnelovani wiwakis samSoblod centraluri da samxreT amerika 

iTvleba, amJamad igi mohyavT meqsikaSi, gvatemalasa da indoeTSi. evropaSi 
cnobilia kolumbis droidan, misi saxeli - pimenta 
momdinareobs espanuri sityvidan Pimenta da niSnavs 
sanelebels. 

surnelovani wiwaka aris maradmwvane xe, 
simaRliT 6...12 m, nayofi ikrifeba Teslis 
momwfebamde, roca maT aqvT monacrisfro-momwvano 
feri, Srobis Semdeg nayofi xdeba yavisferi.   

wiwakas aqvs sasiamovno suni da aerTianebs 
mixakis, Savi wiwakis, dariCinis da muskatis kaklis 

aromats. misi eTerzeTi Seicavs pimenis cxims, evgenols, cineols, felandrens. 
igi gamoiyeneba sxvadasxva kerZebis dasamzadeblad, magram aucilebelia 
dozirebuli damateba, vinaidan cvlis ara marto aromats, aramed gemosac. 
Tavisi aromatiT igi kargad avsebs sxvadasxva saxis konservirebul produqts, 
xilis kompotebsa da sakonditro nawarms.  

dafna – aris maradmwvane buCqi an xe. mis samSoblod iTvleba mcire azia 
da xmelTaSua zRvis aRmosavleT sanapiro. saqarTveloSi farTod aris 
gavrcelebuli. igi gamoiyeneba, rogorc sanelebeli gadamamuSavebel 

warmoebaSi - marinadebis, wnilis, sadilis konservebis 
da sxvaTa damzadebis teqnologiaSi. foTlis krefa 
mimdinareobs or weliwadSi erTxel SemodgomiT. 
mSral foTols unda hqondes momwvano elferi.  

dafnis foTlis Rirsebas ganapirobebs eTerzeTi. 
mis SemadgenlobaSi Sedis evgenoli, romelsac gaaCnia 
antioqsidanturi Tviseba.  
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sakontrolo kiTxvebi 

1. ra uaryofiT gavlenas axdens wylis sixiste? 
2. romeli damatkbobeli nivTierebis gardaqmna aris damokidebuli 

insulinze? 
3. daasaxeleT bunebrivi da qimiuri sinTeziT miRebuli intensiuri 

damatkbobeli? 
4. rogoria fruqtozis fiziologiuri kaloriuloba? 
5. daasaxeleT saqarTveloSi gavrcelebuli saneleblebi? 
6. saneleblebidan romeli mcenarea maradmwvane? 
7. romeli alkoloidi ganapirobebs wiwakis cxare gemos? 
8. romeli saneleblebia egzotikuri? 

 
 
 

pirveli modulis saprezentacio Temebi 
 

1. kvebis fiziologiaSi xilisa da bostneulis mniSvnelovani rolis 
safuZvlebi; 

2. xilisa da bostneulis klasifikaciis ganmsazRvreli maCveneblebi; 
3. xilisa da bostneulis Senaxvisunarianobis ganmsazRvreli endogenuri 

faqtorebi; 
4. xilisa da bostneulis gadamuSavebis saxeebi da konservirebis arsi; 
5. gadamuSavebis teqnologiaSi gamoyenebuli damxmare nedleuli. 
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moduli 2. sawarmoo sanitaria da usafrTxoeba 
 

Tema 2.1. piradi higiena 
 

sawarmoSi sanitarul-teqnikuri RonisZiebebis gatareba da piradi 
higienuri normebis dacva, uzrunvelyofs rogorc momuSaveTa janmrTelobis 
SenarCunebas, aseve momxmareblisaTvis usafrTxo produqtis miwodebas.  

sawarmo uzrunvelyofs momuSave personals spectansacmlis kompleqtiT; 
amaragebs saWiro sarecxi da sadezinfeqcio saSualebebiT, romelic inaxeba 
calke gamoyofil saTavsoSi;  qmnis piradi higienis dacvis pirobebs _ 
garderobi, saSxape, sapirfareSo, samrecxao-saSrobi.  Senobis SesasvlelSi 
mowyobilia sanitaruli gamtari _ qloriani kiris 1% xsnariT gaJRenTili 
safeniT;  stumrebisaTvis gamoyofilia sufTa spectansacmeli da fexsacmelze 
erTjeradi mosacmeli. 

sawarmoSi momuSavem saWiroa Seasrulos piradi higienis Semdegi wesebi: 
muSaobis dawyebamde miiRos Sxapi, Caicvas sufTa spectansacmeli, kargad 
daibanos xeli sapniT da gadaivlos sadezinfeqcio gamWvirvale 0.1% 
qloriani kiris xsnari, daifaros Tmebi TavsafriT an qudiT. 

nedleulTan an produqtTan uSualod SexebaSi myofi piri dazianebuli 
xeliT ar daiSveba samuSaod, raTa ar moxdes dabinZureba;  

momuSave personals aucilebelia hqondes cnoba samedicino 
dawesebulebidan janmrTelobis Sesaxeb. 

 

sakontrolo kiTxvebi 

1. piradi higienis ra wesebi unda iqnes daculi sawarmoSi? 
2. riT uzrunvelyofs sawarmo momuSave personals? 
3. ra mizeziT ar daiSveba sawarmoSi momsaxure personali? 

 
 
 
 
 

Tema 2.2. gamoyenebuli masalisa da aparatura-mowyobilobebis  
sanitaruli normebi 

 
TiToeuli teqnologiuri procesi _ nedleulis miReba, recxva, damuSaveba 

da sxva unda mimdinareobdes mkacri sanitarul-higienuri kontrolis qveS. 
aRniSnuli agreTve vrceldeba produqciis Senaxvaze, transportirebaze, mza 
produqciis realizaciaze, aparatura-mowyobilobebze, inventarze, taraze, 
SesafuT masalaze.  

sakonservo warmoebaSi gamoyenebuli nedleulis, masalebis, danadgarebis, 
aparatura-mowyobilobebis sisufTavis uzrunvelsayofad saWiroa Semdegi 
RonisZiebebis Catareba: sawarmos kedlebi, iataki, Weri sistematurad 
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sufTavdeba mtvrisa da narCenebisagan, utardeba dezinfeqcia aqtiuri qloris 
ganzavebuli xsnariT. mwerebisa da sxva mavneblebisagan dacva SesaZlebelia 
fanjaraze metalis badeebis gamoyenebiT. 

damxmare masalebi inaxeba sufTa, mSral, ventilirebul saTavsoSi, 
temperaturisa da fardobiTi tenianobis gaTvaliswinebiT an masalis 
Sesabamisi reJimis dacviT - macivar-kameraSi. 

masalebi ewyoba Stabelebad, iatakidan 25-30 sm daSorebiT, xis winaswar 
damuSavebul an sxva inertuli masalis sadgamze, raTa ar moxdes 
mikrofloriT dabinZureba, xolo kedlidan ise, rom SesaZlebeli iyos 
garSemo Semovla dasufTavebis dros; Stabelebs Soris unda darCes 
gasasvlelebi avtokarisa da sxva gadasaadgilebeli saSualebebisaTvis.  

dakonservebuli, maRalxarisxovani produqtis damzadebis ZiriTad 
faqtors ganapirobebs aparatura-mowyobilobis sanitaruli normebis dacva. 

manqana-aparaturis, inventaris zedapirebis, calkeuli kvanZebisa da 
detalebis dasufTaveba, romelTanac uSualo SexebaSia kvebis produqti, 
ganapirobebs produqciis xarisxs. kargi sanitaruli mdgomareoba miiRweva 
recxviTa da dezinfeqciiT, romelsac asrulebs sanitaruli jgufi, warmoebis 
laboratoriis warmomadgenlis monawileobiT.  

recxvis dros sufTavdeba manqana-aparatura nedleulisa da produqciis 
narCenebisagan. sarecx saSualebad gamoiyeneba nivTierebebi, romlebic wyalSi 
kargad ixsneba: kaustikuri soda, kalcinirebuli soda da sxva. 

dezinfeqcia gulisxmobs fizikuri an qimiuri meTodiT manqana-aparaturis, 
moculobebis, inventaris zedapiris damuSavebas, romlis drosac nadgurdeba 
mikroflora. sadenzifeqcio saSualebad gamoiyeneba: natriumis hipoqloridi, 
wyalbadis zeJangi, qlori da sxva. 

aucilebelia sarecxi da sadezinfeqcio xsnarebis gamoyenebis procesSi 
usafrTxoebis wesebis dacva (damxmare masalebis vargisianoba, usafrTxod 
miwodeba). arakvalificiurma moxmarebam SeiZleba gamoiwvios mavne zemoqmedeba. 

sakonservo warmoebaSi manqana-aparaturis dasufTaveba _ recxva da 
dezinfeqcia xdeba yoveli cvlis bolos an muSaobis procesSi, saWiroebis 
mixedviT. 

manqana-aparaturis sanitarul-higienuri pirobebis srulyofilad dacvis 
mizniT, periodulad (kviraSi an 10 dReSi erTxel) tardeba mTliani teqno-
logiuri xazis sanitaruli dRe. im SemTxvevaSi, roca warmoeba aRWurvilia 
uwyveti qmedebis avtomaturi teqnologiuri xaziT _ maRali sirTulis 
aparaturis recxva mimdinareobs individualurad, moTxovnis Sesabamisad.  

 
sakontrolo kiTxvebi 

 
1. ra RonisZiebebi tardeba manqana-aparaturis sanitaruli normebis 

dasacavad? 
2. rogor pirobebSi inaxeba damxmare masala? 
3. rodis xdeba manqana-aparaturis dasufTaveba? 
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Tema 2.3. usafrTxoebis dacva sawarmoSi 
 

Sromis usafrTxoebis dacva aris sakanonmdeblo aqtebis sistema da misi 
Tanmdevi _ socialur-ekonomikuri, teqnikuri, samkurnalo-profilaqtikuri, 
saorganizacio RonisZiebebi, romlebic Sromis procesSi uzrunvelyofs 
adamianis usafrTxoebas, janmrTelobis dacvas da Sromisunarianobas. 

usafrTxoebis dacvis umniSvnelovanesi amocana aris sakonservo 
warmoebaSi ubeduri SemTxvevebisa da safrTxeebis Tavidan acilebis 
profilaqtika. 

momsaxure personali valdebulia gaiaros usafrTxoebis profesiul-
teqnikuri instruqtaJi damtkicebuli programebis mixedviT, ris safuZvelzec 
maT ecodinebaa saWiro samuSaos usafrTxod Sesrulebis ZiriTad moTxovnebi. 

pirebi, romlebic dasaqmebulia gazrdili safrTxis samuSaoze _ 
orTqlisa da wylis gamacxelebeli qvabebi, kompresorebi, eleqtroqseli, 
eleqtrodanadgarebi, vakuum-amaorTqleblebi, amwe-satransporto meqanizmebi 
da sxva, daiSvebian instruqtaJis Semdeg, specialuri mowmobis safuZvelze.  

usafrTxoebis moTxovnebi Sesabamisad, momsaxure personali unda iyos 
srulwlovani da janmrTeli. muSaobis procesSi aucilebelia spectansa-
cmlis, specfexsacmlis da garkveul SemTxvevaSi, individualuri dacvis 
saSualebebis (saTvale, xelTaTmani, respiratori, pirbade da sxva) gamoyeneba. 
isini unda inaxebodes individualur karadaSi. 

usafrTxoebis dacva warmoebaSi gulisxmobs sakuTari Tavisa da sxvaTa 
dacvas saSiSroebisagan. am mizniT aucilebelia, rom momsaxure personalma 
Caibaros da gadaabaros aparatura-mowyobiloba, xelsawyoebi, instrumentebi, 
signalizacia  da sxva - Semowmebuli da wesrigSi moyvanili. darRvevebis 
arsebobis SemTxvevaSi dauyovnebliv acnobos Sesabamis pasuxismgebel pirs.  

momsaxure personalisaTvis dauSvebelia: danadgaris CarTul 
mdgomareobaSi datoveba gaufrTxileblad; aweuli tvirTis qveS, moZravi 
transportioris win, saSiS zonaSi siaruli; eleqtrodanadgarisa da qselis 
gamarTva, Tu amis ufleba ara aqvs miniWebuli. 

moulodneli travmebis, avariis, xanZris SemTxvevaSi dazaralebulma an 
sxva pirma dauyovnebliv unda mimarTos samedicino punqts da acnobos 
xelmZRvanelobas.  

gansakuTrebuli yuradReba gadamamuSavebel sawarmoSi eqceva 
eleqtrousafrTxoebas. gaSiSvlebul dengamtar nawilebTan, eleqtrodanadga-
rebTan da eleqtrogadacemis xazebTan uSualo Sexebisas warmoiqmneba deniT 
dazianebis safrTxe, rac damokidebulia denis Zalasa da Zabvaze.  
adamianisaTvis SedarebiT usafrTxo Zabvad SeiZleba CaiTvalos 1...36 V Zabva 
(garemo pirobebis gaTvaliswinebiT), xolo >0,1 A denis Zala sasikvdiloa. 

eleqtrodeniT dazianebas iwvevs: usafrTxoebis teqnikis wesebis darRveva 
eleqtrodanadgarebis eqspluataciis dros; dengamtari nawilebis arada-
makmayofilebeli Semofargvla; eleqtrodanadgarebis liTonis korpusebis 
damcavi damiwebis arqona; Zabvis qveS myofi eleqtrodanadgarebis meTval-
yureobis gareSe datoveba.  
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nestian da Zlier nestian garemoSi mavTulebis izolacia da sayrdenebi 
aucilebelia iyos tengamZle; eleqtroenergiis CasarTav-gamosarTavi Camrazebi 
moTavsebuli iqnes Caketil yuTebSi. 

muSaobis procesSi gamoiyeneba eleqtrodenisgan dacvis saSualebebi. igi 
ori saxisaa: ZiriTadi – xelsawyoebi, aparatebi da gadasatani mowyobilobebi, 
romelTa izolacia uZlebs samuSao Zabvas; damatebiTi _ dieleqtruli 
xelTaTmani, rezinis xaliCa, rezinis fexsacmeli, saizolacio sadgari, 
damcavi saTvale; isini gamoiyeneba ZiriTad saSualebebTan erTad.  

denis mimReb-gadamcemi mowyobiloba aucilebelia Semowmdes sam TveSi 
erTxel.  

 
 

sakontrolo kiTxvebi 
 

1. ra pirobiT daiSvebian gadamamuSavebel sawarmoSi momsaxure personali? 
2. ra valdebulebebi ekisrebaT usafrTxoebis TvalsazrisiT? 
3. risi Sesruleba evaleba cvlis gadabarebis dros muSas?  
4. ra iwvevs eleqtrodeniT dazianebas? 

 
 
 
 
 
 

Tema 2.4. pirveladi samedicino daxmareba 
 

 
pirveladi eqimamdeli daxmareba aris saswrafo da umartivesi RonisZiebe-

bis kompleqsi, romelic dauyovnebliv sruldeba SemTxvevis adgilze travme-
bis, ubeduri SemTxvevebisa da uecari daavadebebis dros im adamianis mier, 
romelsac ar gaaCnia specialuri samedicino momzadeba. 

gadamamuSavebel sawarmoSi aucilebelia iyos gamoyofili samedicino 
kuTxe - aRWurvili saafTiaqo yuTiT, sanitaruli CanTiTa da sakaciT. 

pirveladi, eqimamdeli daxmarebis gasawevad aucilebelia mavne pirobebis 
zemoqmedebisagan dazaralebulis gaTavisufleba; sayelosa da qamris Sexsna; 
saWiroebis SemTxvevaSi tansacmlisa da fexsacmlis gaWra da gaxda; nor-
maluri sunTqvis mizniT Sesaferisi pirobebis Seqmna; dazaralebulis uax-
loes samkurnalo dawesebulebaSi gadayvanis organizeba. 

aucilebel da gadaudebel daxmarebas moiTxovs dazaralebuli, romel-
sac aqvs intensiuri sisxldena (arteriuli). pirvel rigSi unda moxdes 
dazianebis adgilis zemoT, rezinis laxtis gadaWera da dauyovneblivi gaday-
vana samedicino dawesebulebaSi. laxtis moSveba aucilebelia erTi saaTis 
Semdeg xuTi wuTiT, raTa aRdges sisxlis cirkulacia.  

pirveli daxmareba Wrilobis dros gulisxmobs moxedrili sagnebisagan 
(qviSa, miwa, mina da a. S.) gasufTavebas da damuSavebas 3%-iani wyalbadis ze-
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JangSi dasvelebuli dolbandiT, steriluri naxvevis dadebas da stacionarSi 
gadayvanas. 

kidurebis Zvlebis motexilobis dros  dazaralebuli unda iyos uZrav 
mdgomareobaSi; gaTavisufldes tansacmlisa da fexsacmlisgan; daedos arta-
Sani motexilobis adgilis zemoT an qvemoT ise, rom moicavdes motexilobis 
axlos minimum or saxsars, fiqsirdeba dolbandiT an xelT arsebuli raime 
saSualebiT, Semdeg SesaZlebelia misi gadayvana samedicino dawesebulebaSi. 

xerxemlis da qala-tvinis travmebis dros Tavze adeben civ tilos an 
yinuls. uZrav mdgomareobaSi sakaciT dauyovnebliv gadahyavT saswrafo 
samedicino daxmarebiT stacionarSi.  

dazaralebuls sunTqvis an gulis gaCerebis SemTxvevaSi eqimis mosvlamde 
utardeba xelovnuri sunTqva an gulis arapirdapiri masaJi.  

xelovnuri sunTqvis dros mkerdis aweva unda grZeldebodes daaxloebiT 
erT wuTs. gulis muSaobis aRdgena SesaZlebelia, Tu masaJi dawyebulia 
araugvianes 2-3 wuTisa gulis gaCerebis Semdeg; mkerdze xelis daWera unda 
gagrZeldes naxevari wami. 

damwvrobis dros dazaralebuls aTavisufleben gamomwvevi mizezisagan, 
uWrian tansacmels saWiroebis SemTxvevaSi, dazianebul nawilze adeben asep-
tur naxvevs da iZaxeben saswrafo samedicino daxmarebas stacionarSi gadasay-
vanad. 

 
 
 

sakontrolo kiTxvebi 
 
 

1. ras gulisxmobs pirveli eqimamdeli daxmareba? 
2. rogor tardeba pirveladi daxmareba sisxldenis dros. 
3. CamoTvaleT dazianebis saxeebi da aRwereT ra daxmarebis Catarebaa 

saWiro. 
 

 
meore modulis saprezentacio Temebi 

 
1. sawarmoSi piradi higienis wesebis dacva da mniSvneloba; 
2. aparatura-mowyobilobebis dasufTavebis saSualebebi;  
3. sawarmoSi usafrTxoebis uzrunvelyofis pirobebi;  
4. eqimamdeli samedicino daxmarebis RonisZiebebi. 

 
 
 
 
 
 
 



 

 

55

moduli 3. gadamuSavebuli produqtis SefuTva 
 

Tema 3.1. minis taris daxasiaTeba 
 

sakonservo mrewvelobaSi xilisa da bostneulis dasafasoeblad gamo-
iyeneba minis tara _ qila da boTli. isini SeiZleba iyos erTjeradi da mra-
valjeradi gamoyenebis. amJamad SemuSavebulia maTi warmoebis axali teq-
nologiebi, ris safuZvelzec minis tara aris naklebad mgrZnobiare dartymis 
mimarT. igi uZlebs maRal temperaturas, magram  temperaturis vardna ar unda 
iyos > 400C.    

taras ganasaxvaveben yelis zomiT – farToyeliani, viwroyeliani; agreTve 
feris, formisa da daniSnulebis mixedviT. 

viwroyeliani boTlebi gamoiyeneba xilisa da bostneulis wvenebis da 
sousebis Camosasxmelad, sxva danarCen SemTxvevaSi ki - minis qilebi.   

minis taris monacemebi unda Seesabamebodes normatiul dokumentebs: 
fizikur-qimiuri maCveneblebi, meqanikuri gamZleoba, qimiuri da Termuli 
mdgradoba. garegani saxe _ sufTa, kriala zedapiri, swori forma.  

warmoebaSi ar daiSveba minis qilebi an boTlebi: naoWebiTa da haeris 
buStukebiT, kedlebis araTanabari sisqiT, yelis dazianebuli xazebiT, ze-
Tovani laqebiT.  

minis tara, romelSic moTavsebulia produqti, aucileblad unda iyos 
hermetulad daxuruli Jangbadis SeRwevadobisa da mikroorganizmebiT 
dasenianebis Tavidan asacileblad. am mizniT, tradiciul aluminis xufebTan 
erTad amJamad farTod gamoiyeneba ~Tvist-off” sistemis xufebi.  

minis tara inaxeba daxurul, mSral saTavsoSi.  axali minis tara 
SefuTulia polieTilenis masaliT, meoradi minis tara ki ewyoba muyaos an 
xis yuTebSi.  tara ewyoba Stabelebad stelaJebze, romlis simaRle aris 2-3 
metri.  

 

sakontrolo kiTxvebi 

1. daasaxeleT minis taris saxeebi. 
2. ra moTxovnebi aqvs xarisxis mixedviT minis taras? 
3. ra pirobebia saWiro minis taris Sesanaxad? 

 

Tema 3.2. liTonis taris daxasiaTeba 
 

liTonis galaquli tara gamoyeneba xilisa da bostneulis konservis 
dasafasoeblad, garda marinadebisa da sabavSvo produqtebis.  

liTonis qila, romelic dafarulia polieTileniT, ar aris Termulad 
mdgradi. igi ixmareba mxolod mSrali bostneulis, xilisa da sakvebi 
koncentratebis dasafasoeblad da Sesanaxad.    
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tankebi wvenebisa 

da piuresaTvis 

liTonis qila, romelic dafarulia polipropileniT, aris Termulad 
mdgradi da masSi SeiZleba moTavsdes produqti, romelsac utardeba 
sterilizacia.  

ualkoholo sasmelebis Camosasxmelad gamoiyeneba liTonis 
qilebi, romlebic Sedgeba ori nawilisagan: aluminis qila da 
saxuravi, romelic exureba valcirebiT. masalas unda 
axasiaTebdes antikoroziuli Tviseba. aseTi qilebis 
dasamzadeblad garda aluminisa, gamoiyeneba Tunuqi mokaluli an 
mokalvis gareSe.  

xilisa da bostneulis wvenebisa da piuresaTvis gamoiyeneba 
didi moculobis tankebi, romlebic damzadebulia 
liTonisgan. Sida kedlis dasacavad ifareba epoqsidis 
feniT. igi mzaddeba agreTve maRalxarisxiani, uJangavi 
foladisagan, romelic ar iTxovs Sida kedlebis 
dafarvas.  

cisternebi mzaddeba  uJangavi foladisagan, sisqe 
– 4 mm, aris erTi an orseqciani. TiToeuli seqciis 
tevadoba 1400 l an meti. masa isxmeba luqidan, 
romelic moTavsebulia cisternis zeda nawilSi da 
ixureba hermetulad. qveda mxridan aqvs sarqveli, 
saidanac xdeba moTavsebuli produqtis gadmotvirTva.  

liTonis tankebi umetes SemTxvevaSi lagdeba 2, 3 
an 4 rigad da inaxeba 00C temperaturis pirobebSi.     

 tara inaxeba mSral adgilas, haeris SefardebiTi 
tenianoba ar unda iyos > 70%, temperatura 10-200C 
farglebSi. mcire moculobis liTonis tara Tavsdeba muyaos gofrirebul 
taraSi da ewyoba xis sadgamze, simaRle 2-3 m.  

 
 
 

sakontrolo kiTxvebi 

1. daasaxeleT liTonis taris saxeebi? 
2. ra pirobebSi inaxeba liTonis tara? 

 

 

Tema 3.3. rbili da xis taris daxasiaTeba 

sakonservo warmoebaSi amJamad farTod gamoyeneba rbili SemfuTavi. mis 
upiratesobas warmoadgens: msubuqia, muSaobis procesSi xmaurs ar iwvevs, 
naklebad ziandeba da ZiriTadad formirdeba uSualod Camosxmis win. rbil 
SemfuTavs ganekuTvneba polimeruli masalisagan, qaRaldisa da muyaosagan 
damzadebuli tara. 
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polimeruli masalisgan damzadebul taras ganekuTvneba: galaquli 
tengamZle celofani – mSrali produqtis Sesanaxad, formireba xdeba 

dafasoebis procesSi aparatis saSualebiT; celofani polieTilenis 
dafarviT – sakvebi koncentratebisa da mSrali produqtis vakuumis 
pirobebSi SesafuTad; samfenovani masalisagan damzadebuli tara – 
celofani, aluminis folga da polieTileni, gankuTvnilia 
ZiriTadad im produqtebisTvis, romlebic gansakuTrebiT 

mgrZnobiarea tenisa da Jangbadis mimarT. magaliTad, sublimaciuri Srobis 
produqtebi,  mSrali sakvebis narevi bavSvebisaTvis da sxva. 

amJamad wvenebis SesafuTad aseptikuri meTodiT didi gamoyeneba aqvs 
`Tetra-Pak” tipis taras. igi damzadebulia samfenovani masalisgan: muyao, 
folga da polieTileni. tara ixureba polimeruli saxuraviT. formireba 
xorcieldeba specialur danadgarze, aqvs aguris forma. mosaxerxebelia, 
rogorc transportirebisaTvis, aseve Sesanaxad.  

  

 

                             `Tetra-Pak”                                               `Bag in Bin” 

 

    
aseptikuri CamosxmisaTvis da Sesanaxad gamoiyeneba agreTve mravalfenovani 
polimeruli masalisagan damzadebuli tomrebi, tevadoba > 200 kg. dafasoebis 
Semdeg Tavsdeba plastmasis, xis konteinerebSi an yuTebSi.  

qaRaldis tara gamoiyeneba mSrali produqtis dasafasoeblad. igi aris 
sxvadasxva saxis – mravalfurcliani, laminirebuli polieTilenis masaliT, 
pergamentiT an parafinirebuli qaRaldiT amofenili. qaRaldis taraSi 
dafasoeba xdeba avtomaturad. 

 xis tara gamoiyeneba bostneulis dasawnileblad, tomatis pastis 
dasafasoeblad da sxva. igi aris myari, uZlebs meqanikur zemoqmedebas da 
kargad icavs mza produqcias transportirebisas, magram ikavebs ufro did 
farTs, mZimea da did xarjebTan aris dakavSirebuli.   

 
sakontrolo kiTxvebi 

 
1. CamoTvaleT polimeruli masalisagan damzadebuli rbili taris saxeebi. 
2. romeli tara gamoiyeneba aseptikurad Camosxmis dros? 
3. ra daniSnuleba aqvs xis taras? 

 
 

Tema 3.4. taris momzadeba produqciis dasafasoeblad 

  taris sisufTavis optimaluri Sedegis misaRwevad aucilebelia 
recxvisa da dezinfeqciis dros saWiro nivTierebebis parametrebis SeTana-
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wyoba, koncentraciisa da moqmedebis xangrZlivobis dacva daWuWyianebis 
xarisxis Sesabamisad.   

aseptikuri konservireba warmoadgens dafasoebis progresul sistemas, 
magram gadamuSavebuli produqtis mniSvnelovani nawili Tavsdeba minis 
taraSi, romelic moiTxovs specialur momzadebas. 

minis tara irecxeba specialur manqanaSi an xeliT. recxvis reJimi 
damokidebulia manqanis SesaZleblobaze, dabinZurebis xarisxze, gamoyenebul 
sarecx saSualebebze, maT koncentraciaze, recxvis temperaturasa da 
eqspoziciaze. 

recxvis Sedegad minis taras mTlianad scildeba WuWyi – organuli da 
araorganuli nivTierebebi, narCenebi da sxva; WuWyi sarecxi nivTierebebis 
xsnarSi ixsneba, suspenzirdeba an emulsirdeba, ris Sedegadac mTlianad 
scildeba taras.  

taraze arsebuli mikrobebis gauvnebloba, romlebmac SeiZleba gamoiwvion 
gadamuSavebuli produqtis inficireba, xorcieldeba dezinfeqciis 
saSualebiT. 

sarecxi saSualebebis mimarT wayenebuli moTxovnebi _ adamianisaTvis 
uvnebelia, swrafad da efeqturad scildeba WuWyi, advilad scildeba etiketi 
da webo, mcirdeba mikroorganizmebiT dabinZureba, gavlenas ar axdens 
produqciis gemosa da sunze, wyliT advilad Camoirecxeba.  

dezinfeqciis efeqturoba miiRweva mxolod recxvis procesis Catarebis 
Semdeg. sadezinfeqcio saSualebebis mimarT wayenebulia Semdegi moTxovnebi: 
adamianisaTvis uvnebelia, swrafad da efeqturad anadgurebs 
mikroorganizmebs, axasiaTebs neitraluroba produqciis gemosa da sunis 
mimarT, axasiaTebs kargi xsnadoba, SesaZlebelia dozirebis efeqturi 
kontroli. 

klasikur sarecx saSualebad iTvleba natriumis hidroqsidi (NaOH) da 
kalcinirebuli soda (Na2CO3). qlorSemcveli nivTierebebi, mag., natriumis 
hipoqloridi (NaOCl) warmoadgens kombinirebul sarecx da sadezinfeqcio 
saSualebas.  

dezinfeqciis mizniT gamoiyeneba qveqlorovani mJava (HOCl) da wyalbadis 
zeJangi (H2O2). maTi daSlis Sedegad warmoiqmneba Jangbadis Tavisufali 
radikali, romelsac aqvs baqteriociduli moqmedeba.  

civi dezinfeqciis dros wyalbadis zeJangis koncentracia 0,3-3,0%  
farglebSia moqmedebis periodis Sesabamisad. cxeli xsnaris gamoyenebis 
SemTxvevaSi koncentracia dabalia 0,1-1% farglebSi, xangrZlivoba 20-30 wuTi.  

wyalbadis zeJangis ZmarmJavasTan kombinaciaSi miiReba mJavuri 
madezinficirebeli Tvisebebis mqone saSualeba, romelsac aseve gaaCnia 
maRali baqteriociduli moqmedeba da igi SeiZleba gamoyenebul iqnes 
SedarebiT dabal temperaturaze, 100C, koncentracia ≥ 0,07 %, azianebs ujreds 
da axdens cilis denaturacias.      

wvenis Camosxma mimdinareobs, rogorc erTjerad, aseve gamoyenebul 
boTlebSi. axali, erTjeradi boTlebis miwodeba damamzadebeli qarxnidan 
xdeba sanitarul-higienuri normebis dacviT – boTlebi SefuTulia 
mtvergaumtari, Termomyari apkiT. aseTi saxis taris recxva da dezinfeqcia 
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(Tu saWiroa) mimdinareobs specialur manqanaze, civi da cxeli wylis 
gamoyenebiT.  

mravaljeradi minis boTlebis steriluroba miiRweva 65-700C 
temperaturaze, 1%-iani NaOH xsnarSi, 4-5 wuTis ganmavlobaSi damuSavebis 
Sedegad. sarecx manqanaze mTeli cikli grZeldeba 13 wuTi, aqedan 6 wuTi 
imyofeba 75-800C temperaturis pirobebSi, rac iZleva karg mikrobiologiur 
efeqts. recxvis operaciis damTavrebis Semdeg mimdinareobs civi sasmeli 
wyliT damuSaveba tutis srul mocilebamde. 

boTlebi gadaadgildeba jaWvuri konveieris saSualebiT. ZiriTadi 
procedurebia: dalboba, narCenebis mocileba, tutis xsnariT recxva da 
procesis bolos gavleba sasmeli wyliT.  

boTlebis recxvis dros aucilebelia iseTi saSualebebis gamoyeneba, 
romlebic xels uSlian qafis warmoqmnas. sarecxi xsnaris koncentracia da 
eqspozicia damokidebulia gaWuWyianebis xarisxsa da sarecxi manqanis tipze. 
Sesabamisi samuSao tardeba instruqciis Sesabamisad.  

temperaturuli parametrebis dacva aucilebelia, vinaidan mniSvnelovanma 
sxvaobam SeiZleba gamoiwvios taris dazianeba.  

kargad garecxili minis tara xasiaTdeba Sida da gare priala zedapiriT, 
wylis wveTebi swrafad da Tavisuflad Camoedineba. minis tara ar unda 
Seicavdes tutis xsnaris narCenebs. minis taris kontroli xdeba specialuri 
ekranis daxmarebiT. ufro efeqturs warmoadgens fizikur-meqanikuri 
meTodebis gamoyeneba.  

sarecxi saSualebebis xsnaris dasamzadeblad iyeneben orTqlis 
kondensats an damuSavebul wyals, romelSic Semcirebulia sixiste. am mizniT 
gamoiyeneba qimiuri saSualebebi da ioncvliTi meTodebi.  

xufebis momzadeba: galaquli Tunuqis xufebi lagdeba badeSi, zemoT 
amoburcul mdgomareobaSi da irecxeba – jer maduRar wyalSi 2-3 wuTis 
ganmavlobaSi, Semdeg ki orTqliT, temperatura  1000C, xangrZlivoba - 1-2 wuTi. 
xufebis Senaxva damuSavebidan daxufvamde dasaSvebia mxolod 10 wuTis 
ganmavlobaSi.    

didi moculobis taraSi (cisternebi, tankebi, rezervuarebi) recxva 
mimdinareobs gafrqveviT. sarecxi danadgarebi muSaoben maRali wnevis 
pirobebSi 1-100 baris farglebSi. saimedo eqspluataciis uzrunvelyofis 
mizniT, sarecx xsnars emateba qafis momcilebeli saSualebebi. 

garecxvis Semdeg tardeba tankis sterilizacia orTqliT. xangrZlivoba 
damokidebulia tankis moculobaze. saerTod ki, mas Semdeg, rac kondensatis 
temperatura miaRwevs 950C, damuSaveba grZeldeba 10-20 wuTi. Semdeg tankSi 
mimdinareobs daWirxvna steriluri haeriT manamde, sanam Warbi wneva ar 
miaRwevs 0,3-0,5 bars.   
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sur. 3.4.1. tankis orTqliT damuSavebis xangrZlivoba da  

kondensatis temperatura  

 

liTonis taris hermetuloba mowmdeba specialuri aparatis gamoyenebiT. 
Spricireba utardeba cxeli wyliT, temperatura  70-800C, Semdeg ki muSavdeba 
orTqliT.  

erTjeradi tara, romelic damzadebulia polimeruli masalisagan, mtvris 
mosacileblad irecxeba wyliT, specialuri manqanis saSualebiT. Tu saWiroa 
utardeba dezinfeqcia wyalbadis zeJangiT, gafrqvevis Semdeg Sreba da 
boTlidan scildeba cxeli haeri.  
 

 

 

 

 

 

 

 

 

 

 

sur. 3.4.2. polieTilenis boTlebSi wvenis Camosxmis sqema 
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mravaljeradi gamoyenebis polieTilenis boTlebi irecxeba agreTve 
specialuri saSualebiT manqanaze, magram xsnaris temperatura ar unda iyos  
> 600C.   

rbili SemfuTavi formirdeba manqanaze uSualod Camosxmis win an 
procesSi gansazRvruli procedurebis Catarebis Semdeg. dezinfeqcia tardeba 
wyalbadis zeJangis sxvadasxva koncentraciis xsnariT. damuSavebis Semdeg 
Sreba, muSavdeba cxeli haeriT da gadaecema Camosxmis sistemas.   

xeliT recxva moicavs ramdenime etaps: winaswari wyliT dalboba, recxva 
jagrisiT, wyliT gavleba, dezinfeqcia da Semdgom gavleba sasmeli wyliT.   

 

 

sakontrolo kiTxvebi 

 

1. ra daniSnuleba aqvs taris recxvas?  
2. taris dezinfeqciis mniSvneloba. 
3. daasaxeleT sarecxisa da sadezinfeqciis saSualebebis mimarT 

wayenebuli moTxovnebi.   
4. romeli nivTierebebi gamoiyeneba recxvisa da dezinfeqciisaTvis? 
5. rogor mimdinareobs didi moculobis tankis recxva da 

dezinfeqcia?  
6. rogoria polimeruli masalisagan damzadebuli boTlebis 

gasufTavebis teqnologia? 
7. rogor tardeba rbili SemfuTavis dezinfeqcia?      

 

 

mesame modulis saprezentacio Temebi 

 

1. taris saxeebi da maTi daxasiaTeba; 
2. taris dasafasoeblad momzadebis procedurebi. 
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moduli 4. xilisa da bostneulis miReba, Senaxva da 
 pirveladi damuSaveba 

  
Tema 4.1. xilisa da bostneulis xarisxis Sefaseba moTxovnis Sesabamisad 

 

sakonservo warmoebaSi xilisa da bostneulis miRebis dros saxeobis, 
agreTve jiSis Tvisebebi gansxvavebulad fasdeba gadamuSavebis teqnologiisa 
da gamoyenebis miznis mixedviT. miuxedavad amisa, yvela SemTxvevaSi kriteriu-
mebi aris erTi da igive: morfologiuri monacemebi, romlebic isazRvreba sta-
ndartis moTxovnis mixedviT – diametri, masa, forma, feri; organoleptikuri 
monacemebi: konsistencia, gemo da aromati; bioqimiuri maCveneblebi. 

saSualo nimuSis SerCeva tardeba miRebuli xilisa da bostneulis 
raodenobisa da maTi taraSi ganTavsebis mixedviT. es sakiTxi mkacrad aris 
reglamentirebuli, radgan miRebuli monacemebi vrceldeba mTlian masaze.  

Teslovani, kurkovani da kenkrovani xili: 100 yuTamde sxvadasxva 
adgilidan xdeba 3, 100 zeviT yovel 50 yuTze 1 yuTis aReba.  

yoveli yuTis sami sxvadasxva fenidan xdeba nimuSis aReba, romelic 
warmoadgens saSualo maCvenebels mcire partiis SemTxvevaSi. roca yuTebis 
raodenoba bevria, xdeba gaerTianeba nimuSebis da Semdeg saSualo nimuSis 
aReba. yuTidan amoRebuli nimuSis masa Seadgens 10%. 

daufasoebeli nedleulis saSualo nimuSis SerCeva xdeba 6 sxvadasxva 
adgilidan, raodenoba – saerTo masis 1%.  

aRniSnuli SeiZleba gavrceldes bostneulzec, romelic moTavsebulia 
taraSi an aris dafasoebis gareSe. 

ramdenadme gansxvavebulia Sefasebis kriteriumebi subtropikuli xilis 
SemTxvevaSi, monacemebi warmodgenilia cxrilSi.  

cxrili 4.1.1. 

citrusebis saSualo nimuSis gansazRvra 
 

    SefuTuli produqti 
SefuTvis raodenoba, cali SefuTvis raodenoba saSualo 

nimuSisaTvis 

≤ 100 5 

101-300 7 
301-500 9 
501-1000 10 
>1000 15 

dayriT miwodebuli produqti 
masa, kg masa, saSualo nimuSisaTvis, kg 

≤ 200 10 

201-500 20 
501-1000 30 
1001-5000 60 
>5000 100 
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yurZnis saSualo nimuSis SesarCevad SefuTvis raodenoba sxva xilTan 
SedarebiT metia: yovel 50 yuTze – 3, xolo damatebiT 50 yuTze _ 1. yoveli 
yuTidan aRebuli nimuSis masa ar unda iyos < 1 kg. daufasoebeli yurZnis 
mTliani masis sami sxvadasxva adgilidan fenebis mixedviT aRebuli yurZnis 
raodenoba Seadgens 3 kg. 

SerCeuli saSualo nimuSis safuZvelze isazRvreba saWiro maCveneblebi. 
monacemebi gamosaxulia procentebSi an sxva ganzomilebiT da vrceldeba 
mTlian masaze.    

 

sakontrolo kiTxvebi 

 

1. ra maCveneblebiT ganisazRvreba sakonservo warmoebaSi misaRebi xilis 
da bostneulis xarisxi? 

2. rogor xdeba xilisa da bostneulis saSualo nimuSis aReba 
saanalizod? 

3. rogor xdeba subtopikuli xilis saSualo nimuSis aReba? 
 

 

 

Tema 4.2. xilisa da bostneulis Senaxvis reJimi 

 masaSi kleba – transpiraciis dros aorTqlebuli wylis, sunTqvis 
procesSi gamoyofili wylisa da naxSirorJangis jamuri raodenoba, 
iangariSeba 100 g masaze.  

fiziologiuri daavadeba _ viTardeba   ujredsa da qsovilSi nivTiere-
baTa cvlis procesis darRvevis Sedegad: gamomwvevi mizezebi _ sxvadasxva 
endo da egzo faqtorebi; gamovlenis forma – kanis gamuqeba, rbilobis 
gamuqeba da sxva.     

 
gadamamuSavebeli sawarmos uwyveti muSaoba da amasTan, mTeli wlis 

manZilze datvirTva SesaZlebelia xilisa da bostneulis Senaxvis periodis 
gaxangrZlivebiT, gansakuTrebiT ki im saxeobebis, romelTa nedlad moxmarebis 
periodi moklea. 

Senaxvis arsi mdgomareobs imaSi, rom Semcirdes, ramdenac es 
SesaZlebelia, masaSi kleba, fiziologiuri da infeqciuri daavadebebis 
ganviTareba, SenarCundes xarisxi – kvebiTi Tvisebebi, feri, gemo, aromati.  

xilis Senaxvis ZiriTadi faqtorebia: temperatura da haeris SefardebiTi 
tenianoba. dabali temperaturis ZiriTadi mniSvneloba mdgomareobs imaSi, rom 
Seanelos sunTqvis intensivoba da mikroorganizmebis ganviTareba. tempera-
turis daweva SezRudulia nayofis gayinviT. magaliTad, vaSli -1,4...-2,80C; 
msxali -1,5...-3,20C;  marwyvi -0,9...-1,10C.  Senaxvis procesSi dauSvebelia 
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temperaturis ryeva, radgan adgili aqvs wylis kondensacias, es ki xels 
uwyobs sokovani da fiziologiuri xasiaTis daavadebebis ganviTarebas. 
sxvaoba ar unda iyos ±0,50C meti. 

nayofis ujredSi aris wylis maRali Semcveloba, xolo ujredSorisebSi 
teniT gajerebuli haeri. vinaidan sacavSi haeris tenianoba ufro dabalia, 
mimdinareobs aorTqleba; amdenad, saWiroa haeris maRali SefardebiTi 
tenianoba. optimaluri pirobebi am mxriv saxeobisa da jiSis mixedviT 85-95% 
farglebSia. 

Senaxvis temperatura diferencirebulia saxeobisa da jiSis mixedviT. 
regulirebis meti potenciali aqvs samacivro sistemas. 

macivari SeiZleba iyos sawarmosTan an damoukideblad arsebuli, 
saidanac miewodeba xili gadasamuSaveblad. macivris moculoba ganisazRvreba 
daniSnulebiTa da mosavlis raodenobiT. calkeuli saknis farTobi 100-2000 m2, 
xolo simaRle 5-10 m farglebSi.  

macivarSi xilis Senaxvis dros daculi unda iqnes garkveuli pirobebi: 
yoveli sakani kompleqtdeba erTi an msgavsi reJimis momTxovni jiSiT. 
Stabelebi ewyoba Sesasvlelis perpendikularulad, kedlidan 30-60 sm, 
Weridan 50-60 sm daSorebiT. gamoyenebuli moculobis 1m3 ewyoba daaxloebiT 
250-300 kg xili. 

gadasamuSaveblad Semosuli xilis masisa da xarisxis dadgenis Semdeg 
xdeba misi daniSnulebis mixedviT ganawileba: gadasamuSaveblad gankuTvnil 
xils 5-24 sT ganmavlobaSi saxeobis Sesabamisad utardeba pirveladi 
damuSaveba. Sesanaxad gankuTvnili xili ki sasaqonlo damuSavebis gareSe 
Tavsdeba sacavSi. dgindeba masa – nimuSebi 3-5 ganmeorebiT, TiToeulis 
raodenoba damokidebulia SesafuTi taris tevadobaze.  

nayofSi cvlilebebs ZiriTadad iwvevs temperaturisa da haeris 
SefardebiTi tenianobis reJimis darRveva. amitom Senaxvis procesSi 
sistematurad mimdinareobs kontroli.  

danakargebi, romlebic gamowveulia masaSi klebis, infeqciuri da 
fiziologiuri daavadebebiT, iangariSeba winaswar, dafiqsirebuli masis 
mixedviT da monacemebi gamoisaxeba procentebSi. 

gaangariSeba SesaZlebelia Semdegi formuliT: 

X=
1

21 100)(
m
mm ⋅−

 

sadac, m1 – sawyisi masa, masis erTeuli 
m2 – masa Senaxvis Semdeg, masis erTeuli 
   dafiqsirebuli nimuSebis monacemebis mixedviT dgindeba Sesanaxad 

gankuTvnili xilis saerTo danakargi. 
   Senaxvis teqnologiaSi optimaluri temperatura uzrunvelyofs 

Senaxvis periodis gazrdasa da danakargebis Semcirebas, magram es maCvenebeli 
diferencirebulia saxeobisa da jiSis mixedviT. igive SeiZleba iTqvas haeris 
SefardebiTi tenianobis Sesaxebac (cxr. 4.2.1.) 

vaSlis jiSebi simwifis periodis mixedviT aris Semodgomisa da zamTris, 
Sesabamisad Senaxvis periodic mniSvnelovnad aris gansxvavebuli. 
gaxangrZliveba ki SesaZlebelia dabali temperaturis gamoyenebiT _ 0...40C. 
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temperaturis diferencireba gamowveulia imiT, rom zogi jiSi ver itans 0-10C 
temperaturaze Senaxvas da uviTardeba fiziologiuri xasiaTis daavadebebi. 
haeris SefardebiTi tenianoba ki 85-95% farglebSia jiSis Sesabamisad. 

msxlis jiSebi inaxeba TiTqmis vaSlis analogiurad, dabal 0-10C 

temperaturaze, magram dasamwifeblad, Senaxvis Semdeg unda moTavsdes 18...200C. 
msxali, romelic inaxeba 3...100C temperaturis pirobebSi, kargavs damwifebis 
unars Senaxvis Semdeg, nayofi rCeba magari da rbilobi uxeSi. haeris 
SefardebiTi tenianoba 85-95% farglebSia jiSebis Sesabamisad. 

gargris nayofs axasiaTebs intensiuri transpiracia, dRe-RameSi 0,16-0,2%; 
amdenad, haeris SefardebiTi tenianoba ar unda iyos < 90%. 

bali, alubali, marwyvi, Jolo, mayvali inaxeba 0-10C  temperaturis 
pirobebSi, magram aucilebelia winaswar gaciveba 6...100C temparaturaze 24 sT 
ganmavlobaSi, raTa Tavidan iqnas acilebuli wylis kondensacia. cxrilSi 
warmodgenilia agreTve zogierTi sxva xilis Senaxvis reJimi. 

cxrili 4.2.1. 
             xilis Senaxvis periodi gansazRvrul pirobebSi       
 

dasaxeleba temperatura, 0Cx 
haeris fardobiTi 

tenianoba, %  
Senaxvis  
periodi,x  

vaSli 0-4 85-95 3-7 Tve 
msxali 0...1 85-95 2-5 Tve 
komSi 0...1 85-90 3-4 Tve 
Atami 0...3 85-95   2-6 kvira 
gargari 0...1 90-95   2-6 kvira 
qliavi 0...1 90-95   3-7 kvira 
Bali 0...1 90-95   1-2 kvira 
alubali 0...1 90-95   2-3 kvira 
marwyvi 0...1 90-95  4-7 dRe 
Jolo 0...1 90-95  2-3 dRe 
mayvali 0...1 90-95  2-4 dRe 
mocxari 0...1 90-95   2-3 kvira 
xurtkmeli 0...1 90-95   2-3 kvira 
Mocvi 0...1 90-95   2-3 kvira 
Cinuri aqtinidia 0...1 90-95 5-6 Tve 
feixoa 2...4 85-90 2-3 Tve 

X temperatura da Senaxvis xangrZlivoba damokidebulia jiSis 
biologiur Tvisebaze 

 
citrusovanTa nayofi cudad itans dabal temperaturas. temperaturis 

nulTan miaxlovebisas viTardeba fiziologiuri xasiaTis daavadebebi. dabal 
temperaturas SedarebiT ufro itans yviTeli, vidre mwvane elferis nayofi: 
mandarini – 2...30C,  4...50C;  forToxali _ 4...50C,  6...70C;  limoni 6...70C, 8...100C 
Sesabamisad. haeris SefardebiTi tenianoba 85...90%.  
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xilis msgavsad, bostneulis Senaxvisunarianoba aris Tviseba SeinarCunos 
xarisxobrivi maCveneblebi garkveuli periodis manZilze. aRniSnuli 
ukavSirdeba saxeobisa da jiSis anatomiur agebulebas, fiziologiur 
procesebs, morfologiur da bioqimiur monacemebs.  

mniSvnelovan faqtors warmoadgens agreTve Sesanaxad gankuTvnili 
bostneulis xarisxi – ukeT inaxeba, roca ar aReniSneba meqanikuri dazianeba, 
sokoTi inficirebis niSnebi da aris sufTa.  

bostneulis Senaxvas garkveuli periodis manZilze mniSvnelovnad 
ganapirobebs reJimi. es aris pirobebis erToblioba, romelTa dacva 
aucilebelia, raTa maqsimalurad iqnes SenarCunebuli xarisxi da Semcirdes 
danakargebi. 

temperatura aris fiziologiuri da bioqimiuri procesebis regulirebis 
ZiriTadi saSualeba, magram optimaluri temperatura yoveli saxeobis da 
jiSisaTvis aris gansazRvruli. bostneulis umetesobisaTvis optimalurad 
iTvleba 0±10C, magram zogierTi inaxeba SedarebiT maRal temperaturaze. 
magaliTad sazamTro, kartofili, mwvane pomidori.  

haeris SefardebiTi tenianoba gavlenas axdens tenis aorTqlebasa da 
masaSi klebaze. bostneulis umetesobisaTvis rekomendebulia haeris 
fardobiTi tenianoba 90...95%, gamonakliss warmoadgens Taviani xaxvi da niori 
– 75...80%.  

sacavSi temperaturisa da haeris fardobiTi tenianobis stabilurobis 
SenarCunebas uzrunvelyofs haeris cvla. igi xorcieldeba haeris 
cirkulaciiT sacavis SigniT an gareTa haeris miwodebiT, ventilaciis 
saSualebiT.  

ganasxvaveben ori saxis ventilacias – bunebrivi da iZulebiTi:   
_ bunebrivi xorcieldeba gamwovi miliT, fanjris an karebis saSualebiT. 

haeris moZraobis siCqare damokidebulia temperaturaTa sxvaobaze,  agreTve 
gamwovidan Semomsvleli xvrelis dacilebaze. temperaturisa da tenianobis 
regulireba bunebrivi ventilaciis dros garTulebulia, amitom ufro metad 
gamoiyeneba mcire moculobis bostneulis sacavSi.    

_ iZulebiTi ventilacia xorcieldeba specialuri mowyobilobiT. 
iZulebiTi ventilacia aris ori saxis – mTeli moculobis da aqtiuri.  

mTeli moculobis ventilacia uTavsdeba xelovnur gacivebas da 
tenianobas; gamoiyeneba TiTqmis yvela saxeobis bostneulis mimarT.  

aqtiuri ventilaciis dros xdeba produqtis Tanabari daberva 
specialuri milebis saSualebiT, qvevidan zeviT, gansazRvruli temperaturiT, 
tenianobiTa da siCqariT. aqtiuri ventilacia gamoiyeneba ZiriTadad 
kartofilis, Warxlis, kombostos, iSviaTad stafilosa da xaxvis mimarT.  

temperaturuli reJimis regulireba xorcieldeba ori sistemiT: bunebrivi 
da xelovnuri gaciveba.  

burtebsa da tranSeebSi produqciis gaciveba mimdinareobs bunebrivi 
gziT. stacionarul sacavebSi temperatura da tenianobis reJimi regulirdeba 
bunebrivi an iZulebiTi ventilaciiT.  

macivari muSaobs xelovnuri gacivebiT da am mizniT gamoiyeneba 
sxvadasxva sistema _ bunebrivi an iZulebiTi ventilacia.  
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bostneulis Senaxva xorcieldeba tariT _ konteineri, yuTi, tomara an 
dayriT. meqanikurad SedarebiT mdgradi bostneuli: kartofili, kombosto, 
xaxvi, Warxali, stafilo ki inaxeba sacavSi, beRelSi an seqciaSi. konteinerebi 
ewyoba Stabelebad, simaRliT - 4-5 iarusi. yuTebi Tavsdeba specialur 
qvesadgamze 16-20 cali rigis mixedviT an Wadrakulad.  

Senaxvis dros gaTvaliswinebuli unda iqnes saxeobisa da jiSis 
Tvisebebi, agreTve xarisxobrivi maCveneblebi. ar SeiZleba erTad moTavsdes 
obieqtebi, romlebic moiTxoven sxvadasxva reJims.  

Zirxvenebis Taviseburebas warmoadgens intensiuri transpiracia. Senaxvis 
reJimi: haeris SefardebiTi tenianoba 90...95%, temperatura 0-10C.  

_ stafilosaTvis tarad gamoiyeneba yuTebi, yuTisebri sadgamebi, tomrebi. 
maT Soris polieTileni. Stabelebis simaRle 3 metri. dasaSvebia stafilos 
Senaxva dayriT burtsa da beRelSi aqtiuri ventilaciis pirobebSi, grovis 
simaRle 2-3 metri. stafilos Senaxvis xangrZlivoba 3-6 Tve. Warxali, Talgami, 
boloki inaxeba tariT an mis gareSe.  

Taviani kombostos Senaxva SesaZlebelia tariT an dayriT. tarad 
gamoiyeneba konteineri da yuTisebri qvesadgami, romelsac Semovlebuli aqvs 
polieTileni. inaxeba macivarSi, agreTve sacavSi aqtiuri ventilaciiT. 
Senaxvis reJimi: haeris SefardebiTi tenianoba – 9...95%, temperatura 0-10C; 
Senaxvis xangrZlivoba 4...7 Tve. analogiurad inaxeba  briuselis da 
yvavilovani kombosto, mxolod aucilebelia maTi taraSi moTavseba.  

xaxvi da niori inaxeba aqtiuri ventilaciis pirobebSi, macivarSi an 
sacavSi bunebrivi gacivebiT. Tavsdeba yuTebSi, yuTisebr qvesadgamebze an 
iyreba stelaJebze 50 sm sisqis feniT. Senaxvis reJimi -1-00C, haeris 
SefardebiTi tenianoba 70...80%. Senaxvis xangrZlivoba 4...6 Tve. 

mwvane xaxvi Sesanaxad Tavsdeba yuTebSi an polieTilenis parkebSi. 
temperatura 0-10C, haeris SefardebiTi tenianoba 90...95%, Senaxvis 
xangrZlivoba 15...20 dRe. 

tomatisebrTa bostneuli – pomidori, wiwaka, badrijani _ erTmaneTisagan 
gansxvavdeba Senaxvis reJimis mxriv.  

pomidori simwifis vardisfer da wiTel stadiaSi inaxeba 1-20C 
temperaturis pirobebSi. Senaxvis xangrZlivoba _ 3-4 kvira, simwifis mwvane 
stadiaSi Senaxvis temperatura _ 10-120C, Senaxvis xangrZlivoba _ 1,5-2 Tve, 
haeris SefardebiTi tenianoba – 80...85%. 

badrijnis Senaxvis reJimi: temperatura 8...120C, haeris SefardebiTi 
tenianoba 90...95%, Senaxvis xangrZlivoba 1-2 kvira. 

wiwakis Senaxvis reJimi: temperatura – 8...120C, haeris SefardebiTi 
tenianoba – 90...95%, Senaxvis xangrZlivoba – 1...3 kvira. 

pomidori Tavsdeba 7-8 kg tevadobis yuTebSi da ewyoba Stabelebad. wiwaka 
da badrijani aseve ifuTeba yuTebSi an yuTebSi, romelsac gamofenili aqvs 
polieTileni. 

gogrisebrTa bostneuli erTmaneTisagan gansxvavdeba Senaxvis reJimiT: 
nesvi Tavsdeba stelaJebze erT rigad, yuTebSi an konteinerebSi, 

temperatura _ 20C, haeris SefardebiTi tenianoba – 75...80%, Senaxvis 
xangrZlivoba – 4...6 Tve. 
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gogra Tavsdeba konteinerebSi an yuTismagvar sadgamebze. temperatura    
8-130C, haeris SefardebiTi tenianoba _ 75%, Senaxvis xangrZlivoba Zalze 
diferencirebulia jiSebis mixedviT – 1...6 Tve. 

sazamTro Tavsdeba konteinerebSi. temperatura 2-40C, haeris SefardebiTi 
tenianoba 85...90%, Senaxvis xangrZlivoba 2-3 Tve. 

kitri Tavsdeba yuTebSi an  yuTebSi, romelSic gamofenilia polieTileni. 
tevadoba – 10-15 kg, temperatura 6...80C, haeris SefardebiTi tenianoba – 90...95%, 
Senaxvis xangrZlivoba 2 kvira. 

mwvane bostneuli – salaTi, ispanaxi, oxraxuSi, niaxuri, mJauna, kama _ 
naklebad Senaxvisunariania, axasiaTebs tenis intensiuri aorTqleba, advilad 
ziandeba meqanikurad. Senaxvis temperatura – 0-10C, haeris SefardebiTi 
tenianoba – 90...95%, moiTxovs winaswar gacivebas. Senaxvis xangrZlivoba 
ramdenime dRea. ifuTeba polieTilenis parkebSi an yuTebSi, sadac 
polieTilenia gamofenili.  
 
 

sakontrolo kiTxvebi 
 

1. daasaxeleT Senaxvis ZiriTadi faqtorebi; 
2. rogor iangariSeba Senaxvis procesSi danakargebis odenoba? 
3. ra Tavisebureba axasiaTebs citrusovanTa nayofs Senaxvis Tvalsazri-

siT? 
4. ra Tavisebureba axasiaTebs Zirxvenebs Senavis procesSi? 
5. daasaxeleT ventilaciis saxeebi. 
6. rogoria pomidvris Senaxvis reJimi fiziologiuri mdgomareobis 

mixedviT? 
7. rogoria xaxvisa da nivris Senaxvis reJimi?   

 
 

 

Tema 4.3. xilisa da bostneulis miwodeba gadasamuSaveblad da  

Tanmdevi operaciebi 

xilisa da bostneulis gadamuSaveba warmoebs uSualod mosavlis aRebis 
an Senaxvis Semdeg. pirveladi teqnologiuri procedurebia: recxva, inspeqcia 
da dakalibreba. mosamzadebeli samuSaoebi gansxvavebulia obieqtis mixedviT.  

dartymis mimarT gamZle xili, magaliTad, vaSli, msxali iyreba 
nedleulis mimReb wylian auzSi, saidanac transportirdeba hidravlikuri 
gziT da elevatoris saSualebiT miewodeba gadamamuSavebel teqnologiur 
xazs. Semdeg mimdinareobs winaswari recxva.  

Teslovan da kurkovan xils utardeba winaswari recxva, inspeqciis Semdeg 
ki aRniSnuli procedura tardeba orjer _ ZiriTadi da daskvniTi (garda 
alublisa). 
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sur. 43.1.konveiruli tipis sarecxi manqana     sur. 4.3.2. universaluri sarecxi  
      Teslovnebisa da kurkovnebisaTvis                   manqana 
   

kenkrovnebsa da alubals recxva sawyis etapze utardeba orjer da in-
speqciis Semdeg, xolo Jolosa da mayvals erTxel, inspeqciis Semdeg. 

miRebuli pomidvris garkveuli raodenoba iyreba wylian auzSi, xan-
grZlivoba ara umetes 24 sT, Semdeg hidravlikuri konveieriT miewodeba sa-
recx manqanas.  

 
 

 

  

 

 

       
 
 sur.4.3.3.  pomidori wylian   avzi minarevebis    sur.4.3.4. pomidvris sarecxi 
            konveierSi         mosacileblad                   manqana   

 

Zirxvenebs garecxvamde utardeba mSrali gawmenda, scildeba miwa da 
qvebi. momdevno etapze mimdinareobs winaswari recxva dolisebr-jagrisian an 
pnevmaturi tipis sarecx manqanaSi, sadac eqvemdebareba intensiur 
gasufTavebas, amis Semdeg gadaitaneba sistemaSi _ qvebis mosaSoreblad. 
inspeqciis Semdeg kvlav tardeba recxva, damamTavrebel fazaSi xdeba wylis 
nakadis miwodeba gafrqveviT, maRali wnevis pirobebSi, Semdgom fazaSi 
gadaecema kanis momcilebel manqanas. 
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sur. 4.3.5. miwis momcleli manqana          

 

sur. 4.3.6. bostneulis jagrisiani sarecxi manqana 

recxvis dros Zirxvenebs scildeba yovelgvari WuWyi da pesticidebis 
narCeni. gasufTavebis xarisxi damokidebulia wyalSi nedleulis dayovnebis 
xangrZlivobaze, nayofis daWuWyianebis xarisxze, wylis cvlis jeradobaze, 
temperaturasa da nedleulis urTierTxaxunze. 

gasarecxad iyeneben sasmel wyals, romelic unda akmayofilebdes 
moTxovnebs – gamWvirvale, sufTa, ucxo sunis, gemosa da feris gareSe, ar 
Seicavdes paTogenur mikroorganizmebs, narCeni qloris raodenoba unda iyos 
normis farglebSi.  

SemuSavebulia sxvadasxva konstruqciis sarecxi manqanebi, romlebic gamo-
iyeneba Teslovani, kurkovani, kenkrovani xilisa da bostneulis gasarecxad. 

mosamzadebeli etapis teqnologiaSi mniSvnelovania xilisa da bostne-
ulis inspeqciis Catareba, romelic xorcieldeba Sesabamisi konstruqciis 
manqanebiT – inspeqciis procesSi scildeba uvargisi, meqanikurad 
dazianebuli, daavadebuli, gadamwifebuli, mkvaxe,  Seyolili foTlebi da 
sxva minarevebi. 

nedleuli transportiorze ganlagebuli unda iyos erT fenad, raTa 
srulyofilad Catardes inspeqcia. upiratesoba aqvs gorgolaWebian tran-
sportiors, rac iZleva saSualebas obieqti daTvalierebul iqnes yoveli 
mxridan. 

  
 

 

 

 

sur. 4.3.7. xilis sainspeqcio gorgolaWiani konveieri 

1. mimRebi Rari, 2. gorgolaWiani transportiori, 3. narCenebis Semgrovebeli 
bunkeri, 4. lenturi transportiori narCenebis mosacileblad, 5. saSxape 
mowyobiloba, 6. eleqtromamoZravebeli, 7. nedleulis gamotana, 8. narCenebis 
Semgrovebeli. 
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inspeqciisaTvis gamoiyeneba sxvadasxva konstruqciis danadgari obieqtis 
Sesabamisad. is warmoadgens gadamuSavebis teqnologiuri xazis Semadgenel 
nawils an muSaobs damoukideblad. 

 

sur. 4.3.8. pomidvris sainspeqcio konveieri 

didi mniSvneloba aqvs xilisa da bostneulis calkeuli saxeobis zomis 
mixedviT dayofas, raTa gadamuSavebis dros procedurebis gavlena iyos erT-
nairi. am mizniT iyeneben sxvadasxva konstruqciis damkalibrebel manqanebs. 
magaliTad, gvarluri tipis manqana gamoiyeneba alublis, blis, qliavis, gar-
gris nayofebis dasakalibreblad. mimReb bunkerSi Setanis Semdeg gvarlebs 
Soris manZili matulobs da nayofebis zomidan gamomdinare, cviva Tanmimdev-
rulad ganlagebul SemkrebSi; kartofilis, xaxvis, Warxlisa da stafilos 
damkalibrebeli manqana aRWurvilia konveieriT. produqtis daxarisxeba miiR-
weva imiT, rom daSoreba gorgolaWebs Soris aris gansxvavebuli.  

  

 

 

 

 

sur. 4.3.9. gvarluri damkalibrebeli manqana     

 

 

                                       
                                       sur. 4.3.10. bostneulis damkalibrebeli  
                                                          manqana 



 

 

72

SemuSavebulia universaluri damkalibrebeli manqana sferuli formis 
xilisa da bostneulisaTvis: xaxvi, vaSli, kartofili da sxva. 

 

 

 

 

 

 
 
 

sur.4.3.11. universaluri damkalibrebeli manqana 
 

manqana dakompleqtebulia qsovilis damWeriT, ris Sedegadac 
gadasamuSavebeli produqciis dazianeba minimaluria. nedleuli xvdeba 
manqanis samuSao zonaSi da ikavebs or mezobel jaWvs Soris mdgomareobas. 
maT Soris daSoreba matulobs imgvarad, rom mcire diametris nayofi iyreba 
pirvel 2 bunkerSi, xolo yvelaze didi diametrisa 6-7 bunkerSi. nedleulis 
brunva iZleva saSualebas SeirCes dakalibrebis optimaluri zoma.  

garecxvis, inspeqciisa da dakalibrebis Semdeg nedleuli eqvemdebareba 
damuSavebas teqnologiis moTxovnis Sesabamisad. 

aparatura-mowyobilobebis warmodgenis mizania zogadad maTi 
daniSnulebisa da principebis gacnoba. gadamamuSavebeli qarxnis 
specializaciisa da moculobis mixedviT SesaZlebelia gamoyenebul iqnes 
gansxvavebuli konstruqciis danadgarebi. 

 

sakontrolo kiTxvebi 

1. ra daniSnuleba aqvs recxvas? 
2. razea damokidebuli recxvis xarisxi? 
3. recxvamde ra procedura utardeba Zirxvenebs? 
4. ra mniSvneloba aqvs inspeqciis Catarebas? 
5. ra daniSnuleba aqvs dakalibrebas? 
6. ramdenjer tardeba recxva obieqtis gaTvaliswinebiT? 
 

meoTxe modulis saprezentacio Temebi 

1. xilisa da bostneulis saSualo nimuSis aRebis wesi da mniSvneloba; 
2. xilis Senaxvis reJimi Cveulebrivi atmosferos pirobebSi; 
3. bostneulis Senaxvis reJimi Cveulebrivi atmosferos pirobebSi; 
4. pirveladi teqnologiuri procedurebi da maTi daniSnuleba. 
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moduli 5. xilisa da bostneulis gadamuSavebis  
teqnologiuri procesebi 

 
Tema 5.1. meqanikuri damuSaveba 

 
gadamuSavebuli produqciis calkeuli saxis moTxovnis Sesabamisad, 

xilisa da bostneulis meqanikuri damuSaveba aerTianebs ramdenime 
teqnologiur proceduras: kanis, kurkis, jamis foTlebis, yunwis, Teslbudis 
mocileba; daWra, daqucmaceba, gaxexva, gamownexva, filtracia, homogenizacia.  

kanis mocileba mniSvnelovani teqnologiuri etapia gansakuTrebiT 
bostneulisTvis. gamoyenebuli meTodebia: qimiuri, Tburi (orTqliT), 
meqanikuri da fermentuli. 

qimiuri gziT gasufTaveba xdeba tutis xsnaris gamoyenebiT; koncentracia 
da damuSavebis pirobebi damokidebulia obieqtis Tvisebebze.  

kanis orTqliT mocilebis SemTxvevaSi, aparats dozirebulad miewodeba 
nedleuli da gasufTaveba mimdinareobs wnevis qveS.  

fermentuli gasufTavebis dros gamoiyeneba specialuri preparatebi – 
peqtinovani nivTierebebisa da celulozis damSleli, temperaturuli 
faqtorisa da eqspoziciis gaTvaliswinebiT.  

meqanikuri meTodis SemTxvevaSi nedleuli Tavsdeba aparatSi, romlis 
muSaobis principi damyarebulia xaxunisa da Wris Zalebis gamoyenebaze. 

bostneuli da xili kanis moclis Semdeg, agreTve kanianad, saxeobisa da 
gadamuSavebuli produqtis saxis Sesabamisad, eqvemdebareba morfologiur 
cvlilebebs – msxvili da wvrili daqucmaceba, daWra sxvadasxva zomisa da 
formis naWrebad, gaxexva, gamownexva, filtracia, homogenizacia 
teqnologiuri procesebis Sesabamisad. daWra mimdinareobs specialur 
manqanebSi. 
 

 

 

 

 

        
     
      
 
      
 
  sur. 5.1.1.bostneulisa da xilis            sur. 5.1.2. xilis saWreli manqana 
  saWreli universaluri manqana            
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produqciis maRali xarisxis uzrunvelyofis mizniT, agreTve 
teqnologiuri TvalsazrisiT, saWiroa kurkis, yunwisa da jamis foTlebis 
mocileba.  
 
 

 

 

 

 

 

 

 

 

sur. 5.1.3.kurkis momcleli universaluri manqana   sur. 5.1.4. yunwis momcleli  
                                                               manqana 
    1. sadgari, 2. lenti, 3. jagrisi,  

        4. traversi, 5. puansoni. 

Teslbudis mocileba da nayofis daCxvleta xdeba specialuri manqana-
danadgarebis gamoyenebiT.  
 
 

 

sur. 5.1.5.  vaSlis nayofis Teslbudis momcleli da damWreli manqana 
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sur. 5.1.6. qliavis nayofis damCxvleti manqana 

1. daxrili Rari, 2. doli nemsebiT, 3. CamtvirTavi bunkeri,                  
4. xilis CatvirTvis maregulirebeli safari, 5. amZravi,                  
6. eleqtromamoZravebeli.  

xilisa da bostneulis saxeobebis msxvilad da wvrilad dasaqucmaceblad 
gamoiyeneba sxvadasxva konstruqciis manqanebi: danebiani, CaquCebiani, 
valcebiani, gamxexi. manqanis SerCeva xdeba daqucmacebis saWiro xarisxisa da 
nedleulis saxeobis mixedviT.     

 

 

 

 

 

 

 

sur. 5.1.7. gamxex-damqucmacebeli manqana 

     1-korpusi 2-Wiaxraxnuli mkvebavi; 3-rotori; 4-gamxexi dana; 5-amZravi 
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suraTze warmodgenili manqana gamoiyeneba Teslovani xilisaTvis. wvenis 
gamosavlianobis optimaluri Sedegis misaRwevad, daqucmacebis xarisxis 
mimarT wayenebulia gansazRvruli moTxovnebi. magaliTad, vaSlis wvenis 
misaRebad saWiroa wvrildispersiuli fraqciis nawilebis zoma ar iyos <0,8 
mm, masis ZiriTad nawils unda axasiaTebdes daqucmacebis Tanabari xarisxi, 
xolo msxvilma fraqciam Seadginos 3-8 mm, daaxloebiT 20% (sur. 5.1.8).  

 

 

 

 

 

 

 

 

                       sacris zomebi, mm 

sur. 5.1.8. vaSlis daqucmacebuli masis struqturuli analizi 
 

piures, sawebelas, xilfafis, sabavSvo produqtebis, konservebis, neqta-
rebisa da sxva saxis produqtebis dasamzadeblad saWiroa xilisa da 
bostneulis gaxexva. gamxexi manqanebi Sedgeba erTi, ori an sami sistemisagan. I 
saceris naxvretis diametri - 1,2 mm; II saceris naxvretis diametri - 0,4-0,6 mm, 
dasaSvebia 0,8-0,75 mm; III saceris naxvretis diametri - 0,3 mm, magram es saceri 
iSviaTad gamoiyeneba. 

gamownexva warmoadgens daqucmacebuli masidan wvenis gamoyofis ZiriTad 
meTods. am mizniT masas aniWeben TandaTanobiT gadidebul wnevas. 
mowyobilobebi, romlebic gamoiyeneba wvenis misaRebad aris perioduli – 
kalaTiani, paketuri, pnevmaturi da uwyveti qmedebis – Wiaxraxnuli, lenturi 
wnexebi. lenturi wnexi muSaobs moqmedebis sruli avtomaturi principiT, 
advilad erTveba saerTo teqnologiur procesebSi, axasiaTebs gamownexvis 
mcire periodi da maRali gamosavlianoba, >75%. wvenis gamowurva 
xorcieldeba orlentiani sistemiT, oTxi erTmaneTis momdevno stadiaze.  

gamWvirvale wvenis misaRebad warmoebs gafiltvra. filtracia niSnavs 
moscildes wvens suspendirebuli da koloiduri nawilakebi damxmare 
gamfiltravi masalis forovani fenis saSualebiT. isini atareben wvens, magram 
ar atareben nawilakebs. filtrebi aris sxvadasxva saxis, maT Soris 
aRsaniSnavia vakuum-rotaciuli (doluri) filtri, ultrafiltri da 
mikrofiltri.   
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stabilizaciis dros warmoqmnili naleqis mosacileblad an didi 
raodenobiT Sewonili nawilakebis Semcveli wvenis gasafiltrad gamoiyeneba 
vakuum-rotaciuli filtri.  

wvenis ultrafiltraciisaTvis gamoiyeneba milisebri polimeruli mem-
branebi. milebis SedarebiT didi diametri (6, 12, 24 mm) iZleva saSualebas 
garTulebis gareSe gaifiltros Sewonili nawilakebis SedarebiT didi 
raodenobis Semcveli wveni. miiReba retentati da permeati – gamWvirvale 
wveni.  

 mikrofiltris moqmedebis principi emyareba membranul teqnologias 
forebis diamteri 0,1-10 mkm farglebSia. gamWvirvale wvenis gamosavlianoba 
Seadgens 95-97%.  
 

sakontrolo kiTxvebi 
 

1. daasaxeleT meqanikuri damuSavebis procedurebi? 
2. ra saxis manqanebi gamoiyeneba xilisa da bostneulis 

dasaqucmaceblad? 
3. ra mizniT tardeba xilisa da bostneulis daqucmaceba? 
4. rogori unda iyos vaSlis SemTxvevaSi daqucmacebuli masis 

zomebi? 
5. rogoria samsistemiani gamxexi manqanis sacris zomebi? 
6. daasaxeleT wvenis gamosawnexi manqanebi. 
7. daasaxeleT filtraciis meTodebi?  

 

Tema 5.2. Tburi damuSaveba 
 

xilisa da bostneulis gadamuSavebis teqnologiaSi Tburi damuSaveba 
tardeba blanSirebis aparatebiTa da Tbomcvlelebis saSualebiT.  

blanSireba – xilisa da bostneulis xanmokle Tburi damuSaveba 
gansazRvruli temperaturuli reJimis pirobebSi wylis, marilis, Saqris, 
organuli mJavebis, natriumis tutis wyliani xsnaris an orTqlis gamoyenebiT. 
calkeul proceduras aqvs garkveuli daniSnuleba.  

 

sur. 5.2.1. blanSirebis aparati 
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kanis mocileba aris mniSvnelovani teqnologiuri procesi, rac 
xorcieldeba natriumis tutis sxvadasxva koncentraciis xsnaris gamoyenebiT 
maRal temperaturaze, blanSirebiT an orTqliT. magaliTad, atmis nayofebi 
Tavsdeba 2_3% mduRare kaustikuri sodis xsnarSi 1,5 wT ganmavlobaSi. Semdeg 
irecxeba civi gamdinare wyliT. 

wvenis gamosavlianobis gazrdis mizniT Zirxvenebi eqvemdebareba 
blanSirebas. nedleuli Tavsdeba horizontalur mablanSirebel manqanaSi, 
dayovneba ramdenime wuTi, temperatura saxeobis mixedviT  60...1000C. pH 
koreqtirebis mizniT, sadac xdeba blanSireba, emateba marili an organuli 
mJava. damuSavebis procesSi paralelurad mimdinareobs fermentebis 
inaqtivacia da mikroorganizmebis cxovelmyofelobis SezRudva. 

kompotisa da murabis misaRebad mosamzadebeli etapis procedurebSi 
Sedis blanSirebac. magaliTad, vaSlis daWrili nayofebi Tavsdeba limon 
mJavas 0,1% xsnarSi, temperatura 80...850C, xangrZlivoba 2_3 wuTi. bostneulis 
konservebis dasamzadeblad aseve gamoiyeneba blanSireba. magaliTad, 
kombosto Tavsdeba cxel wyalSi, temperatura 980C,  xangrZlivoba 1-2 wuTi. 
temperatura da eqspozicia diferencirebulia saxeobis mixedviT. 

gadamuSavebis teqnologiaSi procesebi, romlebic mimdinareobs maRal 
temperaturaze, miiRweva Tbomcvlelebis gamoyenebiT – milebiani, spiraluri 
da moZravi frTebiT. aRniSnuli Tbomcvlelebis konstruqciaSi saerToa is, 
rom siTbos gadacema xdeba gamacxeleblis zedapiridan. 

         
milebiani Tbomcvleli _ milebi gadis 
erTmaneTSi paralelurad da erTdebian 
1800 moxril mdgomareobaSi. milis dia-
metri 40-70 mm, siTbos miwodeba xorciel-
deba dabali wnevis orTqliT.  

 

 

 

spiraluri Tbomcvlelis muSaoba da-
myarebulia milebiani aparatis moqmedebis 
principze. Sedgeba ZiriTadad ori fo-
ladis zolisagan, romelic daxveuli erTi 
gulis garSemo. siTbos matarebels war-
moadgens cxeli wyali.  
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Tbomcvleli frTebiT _ aqvs produqtis 
gamacxelebeli milisebri kamerebi, romlebic 
ganlagebulia TanaRerZulad erTi meoreSi da 
orive mxridan Semofarglulia wriuli saxis 
kamerebiT TbomatareblisaTvis. gacxelebuli 
produqti moZraobs kameris RerZis parale-
lurad. mbrunavi frTebis saSualebiT ki 
iqmneba turbulenturi nakadi da siTbos 
gadacema xorcieldeba Cqara da Tanabrad.  

 
 

Tbomcvlelebis mimarT wayenebuli moTxovnebia: uwyveti samuSao cikli, 
nakadis SedarebiT didi turbulentuloba, mcire gabariti, swrafi daSla da 
awyoba.  

xilisa da bostneulis piures misaRebad daqucmacebuli masa swrafad 
unda daeqvemdebaros Tbur damuSavebas JangviTi da peqtolituri fermentebis 
inaqtivaciis, agreTve mikroorganizmebis ganviTarebis SezRudvis mizniT. 
gamoiyeneba milebiani gamacxelebeli, siTbos matarebels warmoadgens 
orTqli. damuSavebis temperatura gansxvavebulia saxeobis mixedviT da 
damokidebulia pH maCvenebelze, yvela SemTxvevaSi damuSaveba aris xanmokle. 
magaliTad, xilis daqucmacebuli masa cxeldeba 1050C temperaturaze, 
dayovneba 10-30 wami.   

daqucmacebuli masidan wvenis gamosvlas arsebiTad amcirebs peqtinis 
Semcveloba. saWiro efeqtis misaRwevad emateba peqtolituri fermentebi. 
hidrolizis procesi mimdinareobs 45...500C temperaturis pirobebSi, 
xangrZlivoba 30...150 wuTi.  

peqtolitur fermentebs ganekuTvneba peqtinesTeraza – axorcielebs 
meToqsilis jgufis axleCas peqtinisagan. miiReba peqtini eTerifikaciis 
dabali xarisxiT an peqtinis mJava, romlis eTerifikaciis xarisxi 
umniSvneloa – 5-10% farglebSi.  

vaSlis daqucmacebuli masis peqtolituri fermentebiT damuSaveba 
mimdinareobs 25...300C temperaturis pirobebSi, raTa ar moxdes kanidan saRebavi 
nivTierebebis eqstraqcia. 

daqucmacebuli masidan miRebuli wveni Seicavs suspendirebul nawilakebs 
da peqtins. wvenis stabilizaciisaTvis iyeneben igive fermentul preparatebs. 
optimalurad iTvleba temperatura 500C. es maCvenebeli ar unda iyos > 550C, 
radgan iwvevs arasasurvel movlenebs. fermentebis aqtivoba mniSvnelovnad 
aris damokidebuli temperaturasa da pH. suraTze 5.2.2. mocemulia aRniSnulis 
amsaxveli masala.  
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sur.5.2.2. peqtinazas aqtivoba (%) pH da temperaturaze damokidebulebiT. 
vaSlis wvenis Tburi damuSaveba _ temperatura 550C,   

pH 3,5, xangrZlivoba 100 wuTi 
 
 piures momzadebis dros saWiroa sawinaaRmdego rezultati _ 

daqucmacebuli masis fermentuli preparatiT damuSavebis Sedegad blanti 
sqeli masis miReba. am mizniT gamoiyeneba maceraciuli fermentebi, romlebic 
axdenen protopeqtinisa da celulozis hidrolizs, damuSavebis temperatura 
550C, procesi SeiZleba  gagrZeldes 1-2 saaTi obieqtis mixedviT.  

Tburi damuSavebis mniSvneloba mxolod zemoaRniSnuliT ar 
Semoifargleba, monacemebi amasTan dakavSirebiT ganxilulia Sesabamis 
TemebSi.  

 

sakontrolo kiTxvebi 

1. ra aris blanSireba? misi daniSnuleba. 
2. daasaxeleT gadamuSavebis teqnologiaSi gamoyenebuli Tbomcvlelebis 

saxeebi. 
3. ra daniSnuleba aqvs Tbomcvlels? 
4. raSi mdgomareobs Tburi damuSavebis arsi? 
5. daasaxeleT peqtolituri fermentebi da Sesabamisi substrati. 
6. rogoria peqtolituri fermentebis moqmedebis optimaluri temperatura?  
7. razea damokidebuli fermentebis aqtivoba? 

 

 

Tema 5.3. wylis aorTqleba vakuumSi 

xilisa da bostneulis gadamuSavebuli produqtidan wylis fizikuri 
mocileba SesaZlebelia koncentrirebiT, rac ZiriTadad xorcieldeba Tburi 
meTodiT. procesis arsi mdgomareobs wylis raodenobis SemcirebaSi 
aorTqlebis safuZvelze.  
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xilisa da bostneulis wveni ar warmoadgens sufTa xsnars da aorTqleba 
mimdinareobs iseve, rogorc Saqris wyalxsnaris. es ki niSnavs, rom 
koncentraciis zrdasTan erTad matulobs siblante da Sesabamisad duRilis 
temperaturac (cxr. 5.3.1.).  

cxrili 5.3.1 

saqarozas xsnaris duRilis temperatura koncentraciaze damokidebulebiT 

saqarozas 
Semcveloba, % 

duRulis t0C saqarozas 
Semcveloba, % 

duRulis t0C 

10 100,1 60 103,0 

20 100,3 70 105,5 

30 100,6 75 107,1 

40 101,0 80 109,4 

50 101,8 90 119,6 

 
koncentrireba aris ZiriTadi procesi sxvadasxva saxis gadamuSavebuli 

produqtis misaRebad – wveni, piure, muraba, xilfafa da sxva.  
aorTqleba SeiZleba Catardes atmosferuli wnevis pirobebSi. es meTodi 

martivia, magram naklebad ekonomiuri – meoradi orTqli gaitaneba 
atmosferoSi. amasTan, uaresdeba produqtis xarisxi maRali temperaturis 
gavleniT.  

Tanamedrove teqnologiaSi aorTqlebis procesi xorcieldeba 
Semcirebuli wneviT, vakuumSi, Sesabamisad duRilis dabal temperaturaze.  

 koncentrirebis sistemis saerTo sqema moicavs:  
- Tbomcvleli, romelic uzrunvelyofs produqtis gacxelebisa da 

aorTqlebisTvis aucilebel Tbur energias; 
- separatori an siTxisa da orTqlis gamyofi;  
- kondensatori – warmoqmnili orTqlis mosacileblad; 
- danadgari gauxSoebis Sesaqmnelad. 
separatori centridanuli Zalebis moqmedebiT yofs orTqlsa da 

koncentrirebul wvens. kondensatorebi aris inJeqtoruli an zedapiruli 
tipis. 

kondensatis gamotana xdeba barometruli gamSvebi milis saSualebiT, 
naxevradbarometruli kondesatoridan an tumbos saSualebiT. 

masis gasacxeleblad saWiro energia miiReba orTqlis gamoyenebiT. 
sakonservo mrewvelobaSi gamoiyeneba sxvadasxva konstruqciis amaorTqle-

beli aparatebi.  
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Ria tipis ortaniani qvabi _ aorTqleba mimdinareobs atmosferuli wnevis 

pirobebSi, duRilis tempartura > 1000C da damokidebulia koncentraciaze. 
igi Sedgeba ori naxevradsferuli finjnisagan, maT Soris Seqmnil sivrces 

ikavebs orTqli, romelic ganapirobebs produqtis 
gacxelebas. gaaCnia damcavi sarqveli da manometri. 
orTqlis miwodeba wydeba procesis damTavrebis 
Semdeg. kondensatis gamotana xdeba qvabis ZirSi 
arsebuli ventilis saSualebiT.  

 
 
sur. 5.3.1. ortaniani qvabi 

1-rezervuari; 2 – orTqlis perangi; 3 – yuTi;  
4 – sadgami; 5 _ saWevari  

 
 

 
erTkorpusiani vakuum-amaorTqlebeli aparati _ Sida tevadoba, orTqlis 

perangi, amZravi, sarevela, CamtvirTavi da dasaTvalierebeli luqebi. aparatSi 
gauxSoeba iqmneba vakuum-tumbos saSualebiT. gantvirTva xorcieldeba 
aparatis qveda mxirdan (sur. 5.3.2.).  

 
 

 
 

 

 

 

 

 

       

                                                

 

         

sur. 5.3.2.  erTkorpusiani vakuum-amaorTqlebeli 

 
amJamad farTod gamoiyeneba mravalsafexuriani aparati. erTsafexurian 

aparatSi koncentrireba dabali wnevis pirobebSi ar axdens SesamCnev gavlenas 
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Tburi energiis moxmarebaze teqnologiuri procesis mimdinareobis dros. 
Tburi energiis ekonomia SesaZlebelia ramdenime safexurian vakuum 
amaorTqlebel aparatSi – pirveli safexuridan gamosuli meoradi orTqli 
warmoadgens energiis wyaros meore safexurisaTvis, sadac produqti aris 
ufro dabali wnevis pirobebSi. Sesabamisad mcirdeba duRilis temperatura, 
analogiurad mimdinareobs procesi mesame safexurzec. amgvarad, 
mravalsafexuriani danadgari iZleva saSualebas ganxorcieldes aorTqlebis 
siTbos didi nawilis dabruneba. gamacxelebelis orTqli saWiroa mxolod 
pirveli safexurisaTvis, xolo meoradi orTqlis kondensireba xdeba meore 
safexurze, es ki mniSvnelovnad amcirebs gamacxelebeli wylis raodenobasac 
erTsafexurian aparatTan SedarebiT, magaliTad, xuTsafexurian danadgarSi 
gamacxelebeli orTqlis danaxarji 1 kg wylis asaorTqleblad Seadgens    
1,10-0,57-0,41-0,32-0,26 kg Sesabamisad. miiReba 71% koncentrati. sawyisi 
maCvenebelebi: xsnadi mSrali nivTiereba 12%, temperatura 15%.    

pirvel safexurze wvenis duRilis temperatura da gamacxelebuli 
orTqlis wneva metia, vidre momdevno etapze, magram xsnadi mSrali 
nivTierebis Semcveloba dabalia. yoveli safexurisaTvis aucilebeli pirobaa 
temperaturebs Soris sxvaoba iyos 10-250C farglebSi.  

aorTqlebis procesSi xdeba aromatuli nivTierebebis gamoyofa, romelic 
Semdeg ubrundeba produqts saWiroebis mixedviT. pirvel safexurze miRebuli 
meoradi orTqli Seicavs aromatul nivTierebebs, gadaecema reqtifikaciis 
svets da eqvemdebareba kondensacias distilaciiT. aromatuli nivTierebiT 
gamdidrebuli orTqli gamoiyeneba rogorc gamacxelebeli agenti meore 
safexurze. Tu danadgari orsafexuriania, orTqli kondensirdeba da orive 
kondensati ubrundeba reqtifikaciis svets da ase grZeldeba aorTqlebis 
damTavrebamde.  

 
 

sakontrolo kiTxvebi 
1. raSi mdgomareobs siTxis koncentrirebis arsi? 
2. ra uzrunvelyofs aorTqlebisaTvis saWiro Tbur energias? 
3. mravalsafexurian amaorTqlebelSi romeli orTqli gamoiyeneba produq-

tis gasacxeleblad? 
4. daasaxeleT koncentrirebis saerTo sqemis elementebi. 
5. ra upiratesoba gaaCnia dabali wnevis pirobebSi aorTqlebas? 
6. rogori unda iyos temperaturis sxvaoba safexurebs Soris? 
7. rogoria damokidebuleba duRilis temperaturasa da xsnaris koncentra-

cias Soris? 
 

 
Tema 5.4. deaeracia 

 
wvenebi, koncentrirebuli wvenebi, sasmelebi rbilobiT an rbilobis 

gareSe, Seicaven airebs, romlebic gaxsnilia an adsorbirebulia rbilobis 
nawilakebze. wvenSi airebi SeiZleba moxvdes teqnologiuri procesis 
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sxvadasxva stadiaze: daqucmacebis procesSi; koncentrirebuli wvenis 
Senaxvis dros mimdinareobs nivTierebaTa gardaqmna, rac mTavrdeba airebis, 
kerZod ki naxSirorJangis warmoSobiT; demineralizebuli wylidan, romelic 
gamoiyeneba koncentrirebuli wvenebis aRsadgenad (demineralizaciis meTodze 
damokidebulebiT, masSi arsebobs mniSvnelovani raodenobiT gaxsnili 
airebi); maRali sixSiris sarevelebis gamoyenebiT, koncentrirebuli wvenis 
aRdgenisas; Camosxmis procesSi da a.S. 

airis xsnadoba wvenebSi damokidebulia wnevaze, temperaturasa da wvenis 
qimiur Semadgenlobaze. 

airebis maRali Semcveloba aqveiTebs produqciis xarisxs _ iwvevs 
cvlilebebs qimiur SemadgenlobaSi, JangviTi reaqciebis ganviTarebis 
Sedegad; uaryofiT gavlenas axdens warmoebis teqnologiur procesze _ 
arTulebs zogierTi operaciis Sesrulebas. 

airebis maqsimalurad Semcireba SesaZlebelia vakuum-deaeratoris 
gamoyenebiT _ uwyveti qmedebis danadgarebSi centridanuli, Wavluri, 
afskuri separatorebis daxmarebiT. aseve specialuri konstruqciis 
aparatebiT iqmneba wvenis maqsimaluri zedapiri, minimaluri sisqiT.  

 

sur. 5.4.1. vakuum-deaeratori 

1. siTxis miwodeba                7. ganmtvirTvi ventili 
2. gamfrqvevi                      8. vakuum tumbo 
3. vakuum rezervuari        CIP recxva 
4. gafrqveuli siTxe 
5. Sevsebis donis maCvenebeli 
6. siTxis gamosasvleli 

deaeracia tardeba temperaturaze, romelic 50C dabalia duRilis 
temperaturaze vakuumSi, raTa ar moxdes qafis warmoqmna. deaeraciis 
xangrZlivoba damokidebulia airebis raodenobaze da ar unda gadaaWarbos 10 
wT. procesis mimdinareobis dros produqtis saerTo moculobis 1-2% 
orTqldeba, magram ganicdis kondensacias da ukan brundeba. temperaturaze 
damokidebulebiT produqts scildeba Jangbadis 90%, xolo airebis saerTo 
Semcvelobis  80%.  
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sakontrolo kiTxvebi 

1. ra gziT xvdeba produqtSi airebi? 
2. romeli aparati gamoiyeneba airebis mosacileblad? 
3. ra pirobebSi tardeba deaeracia? 
 

 
Tema 5.5. sterilizacia 

  
 

xilisa da bostneulis sxvadasxva saxis gadamuSavebuli produqtis 
warmoebis daskvniT etapze Casatarebeli proceduris daniSnulebaa 
mikroorganizmebis cxovelmyofelobis daTrgunva, agreTve JangviTi fermente-
bis inaqtivacia, rac garkveuli periodis manZilze produqciis xarisxis 
SenarCunebis aucilebeli pirobaa.  

mikroorganizmebis letalurobas ganapirobebs Tburi damuSaveba maRal 
temperaturaze, romelic cnobilia pasterizaciisa da sterilizaciis 
saxelwodebiT.  

pasterizacia warmoadgens process, romelic tardeba <1000C tempe-
raturaze. am dros iRupeba mikroorganizmebi (safuvrebi, baqteriebi, obis 
sokoebi). mikroorganizmebisa da sporebis gasanadgureblad ki gamoiyeneba 
sterilizaciis meTodi, temperatura > 1000C. Tburi damuSaveba mimdinareobs 
specialur danadgarebSi. siTbos matarebels warmoadgens wyali an orTqli.  

gadamamuSavebel mrewvelobaSi sterilizacia da pasterizacia 
gamoiyeneba principulad gansxvavebuli dafasoebis ori meTodis mimarT: 
hermetulad daxuruli produqciis damuSaveba _ gamoiyeneba minis da Tunuqis 
qilebi, minis boTlebi; aseptikuri Camosxma _ gamoiyeneba didi moculobis 
tankebi da rbili SemfuTavi. aRsaniSnavia, rom am meTodiT SeiZleba Catardes 
cxeli Camosxmac Sesabamis taraSi.   

qilebis dasaxufad amJamad metad perspeqtiulia teqnologia Tvist-off 
saxuravebis gamoyenebiT, is msoflioSi praqtikulad sruliad cvlis 
tradiciuli Tunuqis saxuravs.  

temperaturuli faqtoris SerCeva da damuSavebis xangrZlivoba 
damokidebulia dasenianebis xarisxze, produqciis qimiur monacemebze, 
fizikur mdgomareobaze, taris moculobasa da saxeze. amdenad, mniSvnelovnad 
aris diferencirebuli.  

temperaturis maCvenebelsa da damuSavebis xangrZlivobaze arsebiT 
gavlenas axdens produqciis qimiuri Sedgeniloba. es gansakuTrebiT exeba 
mJavis Semcvelobas. magaliTad, xilis wvenebisaTvis, romelTa pH 2,5-4,5 
farglebSia, sakmarisad iTvleba pasterizacia ramdenime wuTis ganmavlobaSi. 
dabali mJavianobis piroebebSi, roca pH>4,5 baqteriebis sporebi aris Termom-
dgradi. magaliTad, Clostridium botulitum letaluroba miiRweva pH 4,0-6,5-7,0 piro-
bebSi Tburi damuSavebis Sedegad 20-87-155 wuTis ganmavlobaSi Sesabamisad.  

sterilizaciisa da pasterizaciis procedurebi gansxvavebulia 
produqciis saxis da dafasoebis  xasiaTis mixedviT. magaliTad, murabis, 
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kompotis, marinadis da sxvaTa mimarT SemuSavebulia sterilizaciis formula. 

P
t

CBA −−
, sadac A – dro, romelic saWiroa produqciis sterilizaciis 

temperaturamde misayvanad, wT; B – sakuTriv sterilizaciis dro, romlis 
ganmavlobaSiac temperatura mudmivia, wT; C – gaciebis dro, wT; t – 
sterilizaciis temperatura, 0C; P  –ukuwnevis sidide, romelic unda Seiqmnas 
avtoklavSi qilaSi warmoqmnili wnevis gasaTanabreblad, atm.   

sterilizaciisa da pasterizaciis procesis Casatareblad gamoiyeneba 
sxvadasxva tipis aparatebi: vertikaluri da horizontaluri avtoklavebi, 
uwyveti qmedebis sterilizator-pasterizatorebi, milebiani uwyveti qmedebis 
sterilizator-pasterizatorebi, perioduli da uwyveti (gvirabuli) moqmede-
bis morwyviTi pasterizatorebi.  

 

sur. 5.5.1. vertikaluri orkalaTiani avtoklavi    horizontaluri avtoklavi 

 

perioduli moqmedebis sterilizators warmoadgens avtoklavi _ 
vetikaluri da horizontaluri. sakonservo warmoebaSi metad aris 
gavrcelebuli vertikaluri tipis. gaTvaliswinebulia yvela saxis 
konservebis sterilizaciisaTvis, romlebic moTavsebulia Tunuqis an minis 
hermetulad daxurul taraSi. avtoklavis avtomatizirebuli sistemis 
amocanaa, ori ZiriTadi procesis, wnevisa da temperaturis marTva.   

avtoklavSi mimdinare teqnologiuri procesebia: wyliT Sevseba, wylis 
gacxeleba, kalaTebis CatvirTva, temperaturisa da wnevis aweva im 
mniSvnelobamde, romelic dadgenilia formuliT, Semdeg mimdinareobs TviT 
sterilizacia da gaciveba.     

avtoklavebi aris gansxvavebuli konstruqciis, magram muSaobis principi 
aris erTi – temperaturis momateba wnevis qveS. avtoklavSi arsebuli wneva 
metia atmosferulze da akompensirebs taraSi arsebul wnevas, romelic 
warmoiqmneba produqciis gafarToebis Sedegad temperaturis gavleniT, ris 
gamoc taris dazianebas ara aqvs adgili.  

avtoklavi warmoadgens foladis cilindrs, aqvs saxuravi, romelic 
damagrebulia korpusze samagrebiT da aRWurvilia orTqlis gamosaSvebi 
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sarqveliT; gaaCnia damcavi sarqvelebi, wylis gamomSvebi Termometri, 
manometri, erTi an ramdenime kalaTa.  

uwyveti qmedebis sterilizator-pasterizatorSi hermetulad daxuruli 
produqciisaTvis, marTvis sistemis saSualebiT, iqmneba Sesabamisi temperatu-
ruli pirobebi samive modulisaTvis _ sterilizaciis formulis mniSv-
nelobebi calkeuli saxis produqciisaTvis, dafasoebis gaTvaliswinebiT.  

aseptikuri konservireba gulisxmobs produqtis (wveni, piure) 
damuSavebas nakadSi _ maRali temperaturis miRweva mokle periodSi, mcire 
xniT dayovneba, Semdeg gaciveba da dafasoeba sterilur taraSi. procesi 
mimdinareobs firfitebian an milebian TbomcvlelebSi da inJeqtorul 
sterilizatorSi.  

Sesanaxad gankuTvnili xilisa da bostneulis wvenis an piures 
dafasoeba xdeba didi moculobis tankebSi an rbil SefuTvaSi, agreTve mcire 
tevadobis rbil SemfuTavSi uSualod moxmarebisaTvis.  

temperaturul etalonad gamoiyeneba 121,10C. sterilizaciis reJimi 
(temperatura da dayovneba) dgindeba sterilizaciis faqtoris safuZvelze F0 
_ tolia sterilizaciis xangrZlivobisa (wT, wm), romelic aucilebelia 
mikroorganizmebis saWiro donemde gasanadgureblad aRniSnul temperatura-
ze. Z aris sidide, romelzec unda moimatos temperaturam, raTa Semcirdes 
mikroorganizmebis ganadgurebis dro. 

sterilizaciis temperaturasa da dayovnebis xangrZlivobas Soris damo-
kidebuleba warmodgenilia 5.5.2 suraTze. F0=6, 8 da 10. magaliTad, bostne-
ulis wvenis sterilizacia tardeba _ F0=6, temperatura 1150C. aseT pirobebSi 
dayovnebis xangrZlivoba Seadgens 26 wuTs. 1240C temperaturaze sterilizaci-
isaTvis saWiroa 3 wuTi. 1260C temperaturaze ki 2 wT. amitom ukeTesia ste-
rilizaciis Catareba maRal, 122-1260C temperaturaze.  

 

 

sur. 5.5.2. damokidebuleba sterilizaciis temperaturasa (0C) da dayovnebis 
dros (wuTi) Soris, roca F0 = 4, 6, 8, 10   
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 Tanamedrove danadgarebSi F0  faqtori an misi eqvivalenti mniSvneloba 
temperaturisaTvis, romelic gansxvavdeba 121,10C,  gaiangariSeba avtomaturi 
marTvis mikroprocesoruli blokiT, romelic akontrolebs temperaturis 
cvlilebis dinamikas.  

pasterizaciis efeqturoba ganisazRvreba D da Z sidideebiT. D _ 
temperaturis moqmedebis xangrZlivoba _ dro (wT, wm), romelic saWiroa 
mikroorganizmebis 90% gasanadgureblad mudmiv temperaturaze. Z _ aris 
temperatura, romelzec unda gacxeldes produqti, raTa Semcirdes dro   
mikroorganizmebis 90% gasanadgureblad.  

pasterizaciis erTeulad miRebulia efeqturoba, romelic miiRweva 800C 
temperaturaze 1 wuTis ganmavlobaSi.  

gamWvirvale xilis wvenebis konservireba tardeba pasterizaciiT 87-920C 
temperaturaze, dayovneba 10-15 wami. xilis piure ki moiTxovs sterilizacias 
1050C temperaturis pirobebSi, dayovneba 10-15 wami. bostneulis wvenis da 
piures temperatura 120-1250C, dayovneba 30 wamidan 10 wuTamde, obieqtis 
gaTvaliswinebiT.  

suraTze warmodgenilia uwyveti qmedebis milebiani sterilizator-
pasterizatori (wveni, piure). formularebi gansxvavebulia obieqtisa da 
produqciis saxeobis mixedviT. magaliTad, citrusovanTa wveni: sterilizacia 
1050C, dayovneba 2 wuTi, gacivebis temperatura 25_300C.  vaSlis-qliavis 
neqtari: sterilizacia 1210C, dayovneba 2 wuTi, gacivebis temperatura 25_300C. 

saerTo principebis Tanaxmad, maRali temperatura da swrafi gaciveba 
iwvevs bevrad mcire negatiur movlenebs, vidre eqvivalenturi konservirebis 
efeqtis miRweva dabal temperaturaze dayovnebis meti periodiT. swored es 
principi udevs safuZvlad aseptikuri meTodiT damuSavebas.  
 

 

 

 

 

 

 

 

 

sur.5.5.3. uwyveti qmedebis milebiani sterilizator-pasterizatori 
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sakontrolo kiTxvebi 

1. ra aris pasterizacia? 
2. ra aris sterilizacia? 
3. daasaxeleT dafasoebis saxeebi? 
4. rogoria sterilizaciis formula? 
5. daasaxeleT sterilizaciisa da pasterizaciis aparatebi. 
6. rogoria avtoklavis muSaobis principi? 
7. ra SemTxvevaSi gamoiyeneba aseptikuri Camosxma? 
8. ras warmoadgens sterilizaciis faqtori aseptikuri Camosxmis dros? 
9. ra sidideebiT ganisazRvreba pasterizaciis efeqturoba? 

 

mexuTe modulis saprezentacio Temebi 

 

1. xilisa da bostneulis meqanikuri damuSavebis mniSvneloba; 
2. xilisa da bostneulis Tburi damuSavebis saxeebi; 
3. aorTqlebis procesis safuZveli. 
4. deaeracia gadamuSavebis procesSi. 
5. xilisa da bostneulis gadamuSavebis teqnologiaSi sterilizaciis 

roli.  
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moduli 6. swrafgayinuli xili da bostneuli 
 

Tema 6.1. swrafgayinvis teqnologiuri procesi 
 

defrostacia _ gayinuli produqtis lRvobis procesi. 
 

swrafgayinva warmoadgens xilisa da bostneulis Senaxvis progresul da 
perspeqtiul meTods. gayinva mimdinareobs -40..._350C temperaturis pirobebSi.   

swrafgayinvis procesSi wyali gardaiqmneba wvril kristalebad, ris 
Sedegadac ujredis kedeli naklebad ziandeba da qsovili inarCunebs Tavis 
struqturas.  

Rrmadgayinuli xili da bostneuli bioqimiuri monacemebis mxriv TiTqmis 
uaxlovdeba sawyis maCveneblebs, radgan wylis gayinvis Sedegad qimiuri 
reaqciebi ZiriTadad SeCerebulia. 

swrafgayinvis procesSi izRudeba mikroorganizmebis ganviTareba, radgan 
dabali temperaturis -40...-350C pirobebSi ziandeba protoplazma.  

gadamuSavebis sxva meTodebTan SedarebiT, swrafgayinva metad unarCunebs 
nayofs kvebiT Tvisebebs. magaliTad, sterilizaciis procesSi vitamin C 
Semcveloba mcirdeba = >40%; gayinvis Semdeg ki es maCvenebeli = <20%.  

Rrmadgayinul xilsa da bostneulSi saerTo Saqrebis, cilebis, 
aminomJavebis, peqtinovani nivTierebebis raodenoba umniSvnelod mcirdeba, 
makro da mikro elementebis monacemebi ki ar icvleba. 

aRniSnulidan gamomdinare, didi mniSvneloba aqvs xilisa da bostneulis 
sworad SerCevas, raTa gayinuli produqtis kvebiTi monacemebi 
akmayofilebdes moTxovnebs.  

swrafgayinvis procesSi SeiniSneba zogierTi cvlilebebic, rac 
ZiriTadad ukavSirdeba momzadebis teqnologias. mimdinareobs saqarozis 
hidrolizi, mJavebis mateba an Semcireba; yvelaze met cvlilebas 
eqvemdebareba fenoluri naerTebi, radgan xdeba maTi daJangva. 

temperaturis ryevam an awevam SeiZleba gamoiwvios mikroorganizmebiT 
dazianeba defrostaciis procesSi. dauSvebelia galRobili xilisa da 
bostneulis xelmeored gayinva, es mniSvnelovnad auaresebs xarisxobriv 
maCveneblebs da qmnis daavadebis ganviTarebis pirobebs. 

swrafgayinvas eqvemdebareba TiTqmis yvela wvniani xili rogorc mTeli, 
aseve daWrili saxiT. swrafgasayinad ZiriTadad gamoiyeneba: qliavi – mTeli, 
kurkis gareSe, naxevrebi. gargari, atami – mTeli, naxevrebi. Sindi, RoRnoSo, 
tyemali – mTeli. vaSli, msxali, komSi – daWrili. marwyvi, Jolo, mayvali – 
jamis foTlebiT an mis gareSe. qacvi, mocxari – yunwiT an mtevniT. yurZeni – 
mtevnis nawilebiT an marcvlebiT. leRvi – kanianad da yunwiT. Cinuri 
aqtinidia – mTeli da naxevrebi.  

mTeli saxiT gamoiyeneba patara da saSualo sididis nayofebi, diametri 
<60 mm. mTeli nayofebi an misi nawilebi mizanSewonilia iyos mxolod erTi 
jiSis. 
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swrafgayinuli bostneuli warmoadgens naxevarfabrikats, romelic 
gamoiyeneba sxvadasxva kerZebis dasamzadeblad. stafilo: mTeli da daWrili 
– kubebi da rgolebi; Warxali: mTeli da daWrili – kubebi da rgolebi; 
stafilo mTeli saxiT – diametri ar unda iyos > 30 mm-ze, sigrZe 80-130 mm 
farglebSi. Warxali mTeli saxiT – diametri 40...60 mm. mwvane barda, mwvane 
lobio daWrili 15...30 mm; yvavilovani kombosto daWrili 20...50 mm. 

swrafgayinvamde xilisa da bostneulis damuSavebis teqnologia moicavs 
ramdenime etaps: recxva, inspeqcia, dakalibreba, meqanikuri damuSaveba, qimiuri 
nivTierebebiT damuSaveba, blanSireba, gaciveba, Tu gaTvaliswinebulia _ 
dafasoeba (Tema 4.3; 5.1; 5.2.). 

swrafgayinvis teqnologiuri procesis mniSvnelovani da aucilebeli 
etapia bostneulis, ZiriTadad bolqovnebisa da Zirxvenebis kanis mocileba. 

mocileba xdeba orTqliT, qimiuri saSualebiT, meqanikuri gawmendiT. 
qimiuri gawmenda – iyeneben NaOH sxvadasxva koncentraciis xsnars – 0,5-

20%, temepratura 70...1000C, eqspozicia 5...30 wuTi. aRniSnuli pirobebi 
damokidebulia nayofis saxeobaze. proceduris Catarebis Semdeg tardeba 
recxva Sesabamis manqanaSi, sadac scildeba kanis darCenili nawilebi. 
daskvniT etapze ki nedleuli muSavdeba 1-2% limonis mJavas xsnarSi tutis 
srul mocilebamde. 

orTqliT gawmenda – konveieris saSualebiT nedleuli miewodeba 
dozators an asawon mowyobilobas da porciobiT orTqliT gamwmend manqans, 
sadac 8-9 bari wneviT xdeba kanis mocileba, Semdeg gadaitaneba sarecx 
manqanaSi. 

 
 

 
 

 

 

 

 

  1               2              3                   4 

sur.6.1.1. Zirxvenebis kanis orTqliT gawmendis procesi 

 

1. produqtiT Sevseba; 2. kondensatis dagroveba qveda nawilSi;          
3. kondensatis gamotana cxauris fskeridan; 4. gawmendili produqtis 
CamotvirTva 
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meqanikuri gawmenda – nedleuli miewodeba specialur manqanas, romelsac 
aqvs gamxexi zedapiri Semdeg ki xdeba xeliT damuSaveba, raTa moscildes 
darCenili nawilebi. 

 

 

  

 

 

 

 

 

 

sur. 6.1.2. kartofilisa da Zirxvenebis kanis momcleli manqana 

bostneuli da xili kanis moclis Semdeg, agreTve kanianad, eqvemdebareba 
morfologiur cvlilebebs – msxvili da wvrili daqucmaceba, daWra 
sxvadasxva zomisa da formis naWrebad specialuri manqanebis gamoyenebiT 
teqnologiuri procesebis Sesabamisad.  

Rrmadgayinuli xilisa da bostneulis gamuqebas iwvevs ZiriTadad 
fenoluri naerTebis daJangva, ris Sedegadac warmoiqmneba muqi feris 
flobafenebi. qsovilis gamuqebis Tavidan asacileblad gamoiyeneba sxvadasxva 

saSualebebi obieqtis Tvisebebis ga-
TvaliswinebiT. daWrili nayofebi Ta-
vsdeba natriumis qloridis (0,5...1%), 
kalciumis qloridis (0,25...0,50%), as-
korbinis mJavis (1...7%) an limonmJavis 
(0,3...0,5%) wylian xsnarSi. TiToeuli 
maTganis funqcia gansxvavebulia, 
magram isini qmnian daJangvis sawi-
naaRmdego pirobebs. koncentraciis 
SerCeva xdeba obieqtis moTxovnis 
Sesabamisad, rac laboratoriuli 
gamokvlevis safuZvelze xdeba. 

   
    sur. 6.1.3. bostneulisa da xilis  
         saWreli universaluri manqana 
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mJangavi fermentebis inaqtivaciis da, garkveulwilad, darbilebis mizniT 
tardeba blanSireba, amave dros xdeba mikrofloris ganviTarebis SezRudva. 
nedleuli Tavsdeba wyalSi, temperatura 80...980C. blanSirebis reJimi 
damokidebulia nedleulis mdgomareobasa da saxeobaze. am mizniT iyeneben 
agreTve Saqrian wyals. blanSirebis Semdeg saWiroa swrafi gaciveba. 

 
 

 
sur. 6.1.4. manqana blanSirebisaTvis 

 

muqad Seferili nayofebis blanSireba iwvevs feris mniSvnelovnad 
Secvlas. amdenad, am proceduris Catareba ar aris mizanSewonili. 

xili da bostneuli Rrmadgayinvis aparatSi moTavsebamde unda gacivdes 
1...50C temperaturis pirobebSi. 

Rrmadgayinvis aparatSi xili da bostneuli Tavsdeba ori formiT: 
dayriT da SefuTul mdgomareobaSi. gayinvis temperatura -40...-350C. 

 
 

 

 

 

 

dayriT gayinuli xilisa da bostneulis SefuTva, dafasoeba da dozireba 
xdeba procesis damTavrebisTanave. 

patara zomis nayofebi da daWrili nedleuli 
ifuTeba polimeruli masalisagan damzadebul 4...7sm 
simaRlis yuTebSi, an parkebSi, dozireba 0,5 da 1 kg. 

swrafgayinvis siswrafe damokidebulia ara 
mxolod temperaturaze, aramed moTavsebuli 
nedleulis sisqeze. ar SeiZleba ramdenime fenis 
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dawyoba, radgan gayinva mimdinareobs araTanabrad, rac uaryofiT gavlenas 
axdens – defrostaciis procesSi kargavs sasaqonlo saxes. 

gasayinad Setanili nedleulis raodenoba aucileblad unda iyos 
SesabamisobaSi macivris warmadobasTan, romelic instruqciaSia 
dafiqsirebuli. 

gayinvis procesSi aucilebelia sistematuri kontroli, raTa raime 
mizeziT ar dairRves temperaturuli reJimi. swrafgayinvis procesi 
mTavrdeba, roca nedleulis temperatura miaRwevs – 180C. 

daWrili an patara zomis nayofebi iyineba Saqris sirofTan erTad – 
koncentracia 20-40% farglebSia. fasovdeba igive taraSi hermetulad, 1 kg 
xils emateba 0,5 l Saqris sirofi. 

SaqriT an Saqris sirofiT gayinva xels uwyobs wylis gayinvis procesSi 
ufro wvrili kristalebis warmoqmnas da qsovili inrCunebs saWiro 
konsistencias.  

dafasoeba da dozireba mimdinareobs specialuri aparatis gamoyenebiT. 
 
 

sakontrolo kiTxvebi 
 

1. rogoria swrafgayinvis temperaturuli reJimi? 
2. raSi mdgomareobs xilisa da bostneulis swrafgayinvis arsi? 
3. aRwereT xilisa da bostneulis momzadebis teqnologia gayinvamde. 
4. rogoria xilisa da bostneulis gasayinad miwodebis formebi? 

  
 

 

Tema 6.2. swrafgayinvis meTodebi 
 

xilisa da bostneulis gayinvis siswrafe ganapirobebs obieqtSi yinulis 
wvrili kristalebis warmoqmnas, am mizniT iyeneben specialur aparatebs, 
romlebsac sxvadasxva konstruqcia aqvT.  

sicivis matareblis xasiaTis mixedviT ganasxvaveben haeriT gayinvasa da 
kriogenul gayinvas.  

kriogenuli gayinva mimdinareobs azotSi, romelic warmoadgens inertul 
gazs da ar reagirebs gasayin produqtTan.  

xilisa da bostneulis swafgayinvis klasikur saSualebas warmoadgens 
haeris nakadiT gaciveba -40..._340C temperaturis pirobebSi.. es meTodi 
gamoiyeneba rogorc dafasoebuli, aseve dayriT miwodebuli nedleulis 
gasayinad. 

swrafgayinvis teqnologiuri procesi mimdinareobs Sesabamisi 
mowyobiloba-danadgarebs saSualebiT. upiratesoba eZleva gvirabis tipis 
swrafgayinvis aparats, sadac obieqtidan siTbos mocileba xorcieldeba civi 
haeris nakadiT; amasTan, uberavs didi siCqariT.  



 

 

95

gvirabis tipis swrafgayinvis aparati (sur. 6.2.1.) warmoadgens kargad 
izolirebul kameras, sadac aris ramdenime gvirabi; danadgaris warmadoba 
damokidebulia maT ricxvze. 

konkretuli konstruqcis SerCeva xdeba individualuri proeqtis 
safuZvelze da damokidebulia gasayini produqtis specifikurobaze – 
saxeoba, saxe, raodenoba. 

gvirabis tipis aparati aris ori sistemis – perioduli da uwyveti 
moqmedebis.  

produqtis Setana da gamotana gvirabis tipis perioduli moqmedebis 
swrafgayinis aparatSi xorcieldeba urikebis saSualebiT. gamacivebeli 
sistema moTavsebulia gvirabis kedlis gaswvriv da haeris nakadi moZraobs 
ganivi mimarTulebiT. 

 

sur. 6.2.1. gvirabis tipis swrafgayinvis aparati 

1 – foladis konstruqcia, 2 – ventilatori, 3 – gamacivebeli batarea, 
4 – marTvis pulti, 5 – urikis gadaadgilebis mimarTuleba, 6 – siTbos 

maizolirebeli korpusi, 7 – hidravlikuri agregati. 
 

gvirabis tipis uwyveti moqmedebis swarfgayinvis aparati aRWurvilia 
badisebr-lentiani transportioriT. gasayini produqti gadaadgildeba 
lenturi konveieris saSualebiT. haeris gamaciveblebi ganlagebulia gvirabis 
gaswvriv da haeris nakadis gadaadgileba xdeba konveieris moZraobis 
perpendikularulad. 

warmadoba damokidebulia obieqtisa da uwyveti moqmedebis gvirabis tipis 
aparatis konstruqciaze. gvirabis bolos gayinuli produqti lenturi 
konveieridan miewodeba dasafasoeblad an gasatanad Sesanax kameraSi.    

gvirabis tipis swrafgayinvis aparatis nairsaxeobas warmoadgens 
fruidizaciuri aparati (sur. 6.2.2.). igi gaTvaliswinebulia mcire 
geometriuli zomis nayofis an nawilebis gasayinad – qliavi, marwyvi, 
alubali, daWrili bostneuli da sxva.  
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fruidizaciur aparatSi produqti Tavsdeba dayriT, badisebr lentur 
transportiorze. gadaadgilebis procesSi produqtis fena civdeba haeriT, 
romelic miewodeba qvevidan zeviT,  nakadis siCqare iseTia, rom nayofi an 
misi nawilebi aris Setivtivebul mdgomareobaSi, maT irgvliv swrafad 
warmoiqmneba yinulis qerqi, ris Sedegadac isini erTmaneTs ar ekvris. 
moyinvis periodi grZeldeba 1,4...10 wuTi saxeobis mixedviT da regulirdeba 
lentis moZraobis cvlilebiT; gayinva mimdinareobs meore lentze da 
produqtis gavlis dro 5...20 wuTia, magaliTad, marwyvis SemTxvevaSi Seadgens 
9...12 wuTs _ sawyisi temperatura 210C, gayinvis Semdeg _180C.  kameris kedelze 
dayenebulia marTvis pulti da emsaxureba dacvis sistemis amuSavebas Semdegi 
danadgarebisTvis - ventilatorebi, reduqtori, haeris gamacivebeli, sicivis 
agenti da transportiori. 

 
 
 
 
 

 

 

 

sur. 6.2.2. fluidizaciuri swrafgayinvis aparati 

nedleulis gasayinad metad efeqtur saSualebas warmoadgens 
firfitebiani swrafgayinvis aparati. gamoiyeneba xilisa da bostneulis 
piuresa da wvenis gasayinad. minimaluri sxvaoba temperaturebs Soris 
firfitis SigniT da zedapirze, agreTve uSualo kontaqti amaorTqlebelTan 
uzrunvelyofs gasayini produqtis siTbos gadacemis maqsimalur 
intensivobas. Sedegad produqti swrafad iyineba. 

  swrafgayinuli produqtis xarisxi mniSvne-
lovnad aris damokidebuli aparatis Sevsebis 
rekomendebuli normis dacvasa da reJimze. 
gadatvirTvis SemTxvevaSi gayinva mimdinareobs 
araTanabrad, zogan temperatura > -180, rac 
auaresebs xarisxsa da amcirebs Senaxvis 
periods. saWiroa sistematuri kontroli, 
raTa dacul iqnes haeris nakadis siCqare da 
temperatura. 

 
 
sur. 6.2.3. firfitebiani  swrafgayinvis aparati 
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TiToeuli saxis swrafgayinvis aparati aris sxvadasxva markis, romlebic 
erTmaneTisagan gansxvavdeba konstruqciiT, magram yvela SemTxvevaSi 
moqmedebis principebi ucvlelia. mocemul suraTebs aqvs Sinaarsobrivi da 
warmodgeniTi xasiaTis datvirTva, rac calkeul aparatTan muSaobas 
gaadvilebs. 

sakontrolo kiTxvebi 

1. daasaxeleT swrafgayinvis aparatis saxeebi. 
2. rogoria fluidizaciuri aparatis muSaobis principi? 
3. romeli aparati gamoiyeneba piuresa da wvenebis gasayinad? 
 

 

Tema 6.3. SefuTva, markireba da Senaxva 

 

Rrmadgayinvis procesis damTavrebis Semdeg saWiroa Sesabamisi 
teqnologiis swrafad Catareba, rac aris xarisxis SenarCunebis 
mniSvnelovani safuZveli. dayriT gayinuli produqtebis SesafuTad 
ZiriTadad xmaroben polimeruli masalisagan damzadebul taras, agreTve 
laminirebul masalas, maT Soris qaRalds.  

dayriT gayinuli produqtis dafasoeba da dozireba xdeba rogorc 
horizontalur, ise vertikalur mdgomareobaSi. tevadoba 0,5...10 kg. 

   
        

 
 
 
 
 
 
 

haeris temperatura SesafuT ganyofilebaSi ar unda 
iyos > 100C, xolo gayinuli produqtis > -180C. 

dayriT gayinuli produqtis dafasoeba da dozireba 
xdeba specialuri aparatis gamoyenebiT. proceduris 
Casatareblad gamoSvebulia sxvadasxva konstruqciis 
manqanebi, romelTa speqtri sakmaod farToa.  

warmodgenili aparati gankuTvnilia gayinuli xilis 
avtomaturi dozirebisa da dafasoebisaTvis. tara – 
polipropilenis paketebi, agreTve laminirebuli. Seicavs 
sistemas, romelic uzrunvelyofs maqsimalur sizustesa 
da siswrafes. agreTve aRWurvilia mowyobilobiT, ro-
melsac gamoaqvs dazianebuli paketebi manqanis SeuCereb-
lad.  
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gayinuli produqtis dafasoebisa da dozirebis Semdeg saWiroa etike-
tireba, Tu SesafuT masalaze winaswar ar aris dafiqsirebuli monacemebi. 

dafasoebuli, gayinuli produqtis markireba aucilebelia; amisaTvis 
taras ukeTdeba etiketi (teniT ar ziandeba), romelzec aRniSnulia saWiro 
monacemebi. 

samomxmareblo taris markireba xdeba etiketiT, romelzec dafiqsire-
bulia Semdegi monacemebi: sawarmos dasaxeleba da misamarTi, sasaqonlo 
niSani (arsebobis SemTxvevaSi), produqciis dasaxeleba, masa _ neto, ga-
momuSavebis TariRi, Senaxvis pirobebi da xangrZlivoba, informacia kvebiTi 
da energetikuli monacemebis Sesaxeb, momzadebis wesi da gamoyeneba.  

etiketis mimagreba tardeba specialuri aparatis gamoyenebiT. 
dafasoebuli an dayriT gayinuli produqti Sesabamisi konteinerebiT 

gadaitaneba macivarSi Sesanaxad. swrafgayinuli xili droulad unda 
moTavsdes, raTa ar moxdes wylis kondensacia. 

produqtis hermetuli mdgomareobis dacva aucilebelia, raTa ar moxdes 
Senaxvis procesSi tenis aorTqleba, rac iwvevs masis klebas da xarisxis 
daqveiTebas. 

SesaZlebelia dayriT Senaxva im SemTxvevaSi, Tu gaTvaliswinebulia 
SedarebiT mokle vadiT datoveba macivarSi.    

macivarSi haeris SefardebiTi tenianoba ar unda iyos < 95%, temperatura 
-18±10C; Senaxvis xangrZlivoba reJimis dacvis pirobebSi 9-12 Tvea produqtis 
saxis mixedviT. saWiroa sistematuri kontroli, rom ar moxdes reJimis 
darRveva. swrafgayinuli produqtis Senaxvis procesSi temperaturis aweva 
>20C iwvevs Senaxvis periodis Semcirebas 2-3 TviT.  

Senaxvis periodis damTavrebis Semdeg mowmdeba gayinuli produqtis 
xarisxi laboratoriuli analiziT, ZiriTadad es aris defrostaciis 
procesis mimdinareoba. 

macivridan gamotanili produqtis temperatura unda iyos -18...-150C.  
swrafgayinvamde Sesabamis taraSi dafasoebuli da dozirebuli produqti 

ifuTeba muyaos yuTebSi fenebi gamoyofilia da tara erTmaneTs ar exeba. 
tevadoba 10-15 kg. 

dayriT gayinuli da Semdeg saWiro taraSi moTavsebuli produqti aseve 
ifuTeba muyaos gofrirebul an polimeruli masalisagan damzadebul 
yuTebSi, tevadoba 15-20 kg.  

SesafuT yuTebs ukeTdeba etiketi an masze aRniSnulia saWiro monacemebi. 
satransporto taraSi produqcia Tavsdeba SefuTuli an SefuTvis gareSe 

(dayriT). taraze aRniSnulia: sawarmos dasaxeleba da misamarTi; sasaqonlo 
niSani (arsebobis SemTxvevaSi); samomxmareblo taris raodenoba; gamoSvebis 
TariRi; masa - neto, dayriT gayinuli produqtis; produqciis dasaxeleba; 
Senaxvis pirobebi da xangrZlivoba. 
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sakontrolo kiTxvebi 
 

1. aRwereT dayriT miwodebuli produqtis dafasoebis teqnologia. 
2. rogoria swrafgayinvis Senaxvis reJimi? 
3. rogoria Rrmadgayinuli produqtis macivridan gamotanis wesi? 
4. miuTiTeT ra maCveneblebia miTiTebuli etiketze. 

 
 
 
 

meeqvse modulis saprezentacio Temebi 
 

1. swrafgayinuli xilis da bostneulis warmoebis principebi; 
2. swrafgayinvis meTodebi da teqnologiuri procesi. 
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moduli 7. mSrali xili da bostneuli 
 

Tema 7.1. Srobis meTodebis klasifikacia 
 
 

mTeli wlis manZilze xiliTa da bostneuliT uzrunvelyofis erT-erT 
saSualebas warmoadgens mSrali produqtis warmoeba. igi miiReba mTeli an 
daWrili nayofebis Termuli damuSavebis Sedegad, wylis aorTqlebiT 
gansazRvrul raodenobamde, rac ganapirobebs xangrZlivi vadiT maT Senaxvas. 

mSrali produqti Seicavs martiv Saqrebs, mJavebs, peqtinovan nivTierebebs, 
aminomJavebs, mineralur elementebs; Srobis procesSi iZens sasiamovno gemosa 
da aromats. gaaCnia sxva upiratesobac – ikavebs mcire moculobas, 
moxerxebulia misi transportireba da gaadvilebulia Senaxva. garda 
pirdapiri moxmarebisa, gamoiyeneba sakonditro warmoebaSi; misgan mzaddeba 
kompoti, wveni da sxva. 

mSrali produqtis misaRebad ZiriTadad gamoiyeneba: xili _ yurZeni, 
qliavi, gargari, atami, Sindi, xurma, leRvi, vaSli, msxali, komSi, alubali, 
Sindi, askili; bostneuli _ kombosto, stafilo, Warxali, kartofili, niori, 
xaxvi, mwvanili.   

nayofis meqanikuri damuSavebisa da biologiuri Tvisebebis mixedviT 
mSrali xili iyofa jgufebad, zog maTgans aqvs saxelwodebac. yurZnis 
marcvali: Teslis gareSe – qiSmiSi, TesliT – CamiCi. qliavis nayofi: kurkis 
gareSe da kurkiT, naxevrebi. gargris nayofi: kurkis gareSe – kaisi, kurkiT – 
uruki, naxevrebi – kuraga. atamis nayofi: naxevrebi an daWrili – kuraga. 
xurmis nayofi mTeli da daWrili. vaSlis, msxlisa da komSis nayofi 
daWrili. leRvis nayofi – Savi da TeTri jiSebi. 

bostneuli Sreba mxolod daWril mdgomareobaSi, sxvadasxva formiT: 
burbuSela – sisqe 3 mm, sigrZe da sigane ar unda iyos < 5 mm; kubebi – sigrZe, 
sigane da simaRle 5...9 mm; firfitebi –– sisqe ara umetes 4 mm, sigrZe da sigane 
12...15 mm.  

Srobis procesSi icvleba xilisa da bostneulis morfologiuri 
monacemebi. amasTan, mimdinareobs zogierTi qimiuri nivTierebebis gardaqmna, 
rac dadebiT gavlenas axdens mza produqciis  xarisxze. 

Srobis procesSi orTqldeba wyali, rasac Tan axlavs fizikuri 
mdgomareobis cvlileba – mniSvnelovnad mcirdeba masa da moculoba.  

Srobis procesSi adgili aqvs fenoluri nivTierebebis daJangvas. agreTve 
martivi Saqrebisa da aminomJavebis urTiereTqmedebis Sedegad melanoidebis 
warmoqmnas, ris safuZvelzec mSrali xili da bostneuli iZens 
damaxasiaTebel gemosa da aromats, Cais msgavsad. 

arsebobs Srobis ori saxe – bunebrivi da xelovnuri – specialuri 
aparaturis gamoyenebiT.  

bunebrivi Srobis dros nedleuli Tavsdeba stelaJebze an specialur 
badeebze da idgmeba SerCeul adgilas. Srobis xangrZlivoba obieqtis 
Sesabamisad 8...10 dRea. 
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xelovnuri Srobis dros mimdinareobs Tburi damuSaveba, miwodebis forma 
aris ori saxis: konveqciuri – xdeba saSrobi obieqtis uSualo Sexeba saSrob 
agentTan, romelic warmoadgens cxel haers; konduqciuri – siTbos gadacema 
nedleulze xdeba siTbos matareblidan gamyofi kedlis saSualebiT. 

Srobis konduqciuri meTodis dros tenis aorTqleba xdeba gacxelebuli 
zedapiridan nedleulze siTbos gadacemis Sedegad. ZiriTadad gamoiyeneba 
xilis piures gasaSrobad. upiratesoba mdgomareobs procesis intensiurobaSi, 
rasac ganapirobebs siTbos swrafi gadacema cxeli zedapiridan nedleulze, 
ris Sedegadac gauwyloeba xdeba swrafad. aRniSnuli meTodi aris martivi da 
naklebi energia ixarjeba. 

Srobis konveqciuri meTodi xasiaTdeba siTbos gadacemiT gasaSrob 
nedleulze cxeli haeris saSualebiT, romelic Semdeg gadaadgildeba 
aorTqlebul wyalTan erTad. 

konveqciuri saSrobi aparati Sedgeba kamerisagan, sadac xdeba nedleulis 
gauwyloeba; gamacxeleblisagan – acxelebs haers;  haerdamberi sistemisagan – 
awvdis cxel da acivebs tenian haers. 

konveqciuri saSrobi danadgari gansxvavdeba nedleulis ganTavsebis 
mxrivac – Taroebi da mowyobilobebi misi gadaadgilebisaTvis 
(transportiori). 

konstruqciis mixedviT konveqciuri saSrobi aparati aris gvirabuli, 
kameruli, lenturi da sxva saxis. 

Srobis procesi mTavrdeba maSin, roca wylis Semcveloba daiwevs 6...30% 
obieqtis Sesabamisad. xilSi 18...30%, bostneulSi  12...14%, xolo xangrZlivad 
Sesanaxad 6...8%.  

mSrali nivTierebis masuri wili ganisazRvreba gamoSrobis meTodiT – 
sxvaoba sawyis da tenis aorTqlebis Semdeg miRebul monacemebs Soris 
gamoisaxeba %. 

 
 

sakontrolo kiTxvebi 
 

1. raSi mdgomareobs mSrali xilisa da bostneulis mniSvneloba? 
2. rogoria mSrali xilisa da bostneulis warmoebis arsi? 
3. daasaxele mSrali xilisa da bostneulis Srobis meTodebi. 

 
 
 

Tema 7.2. Srobis teqnologiuri procesi 
 
 

mSrali produqtis xarisxi bevrad aris damokidebuli mosamzadebeli 
etapis teqnologiuri samuSaos procesebis mimdinareobaze.  

Srobamde xilisa da bostneulis damuSavebis teqnologia moicavs ram-
denime etaps: recxva, inspeqcia, dakalibreba, meqanikuri damuSaveba, qimiuri 
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nivTierebebiT damuSaveba, blanSireba, gaciveba, dafasoeba, Tu gaTvaliswine-
bulia (Tema 4.3; 5.1; 5.2.).  

garecxvis, inspeqciisa da dakalibrebis Semdeg nedleuli eqvemdebareba 
damuSavebas teqnologiis moTxovnis Sesabamisad. 

maRali xarisxis produqciis miRebis mizniT da teqnologiuri Tvalsa-
zrisiT saWiroa kurkis, yunwis, jamis foTlebis, Teslbudis mocileba; 
daCxvleta, rac mimdinareobs specialuri aparatura-mowyobilobebis saSuale-
biT.   

Srobis teqnologiuri procesis mniSvnelovani da aucilebeli etapia 
bostneulis, ZiriTadad bolqovnebisa da Zirxvenebis kanis mocileba. xdeba 
orTqliT, qimiuri saSualebiT, meqanikuri gawmendiT (Tema 6.1). 

bostneuli da xili kanis moclis Semdeg, agreTve kanianad, saxeobisa da 
saxis Sesabamisad eqvemdebareba morfologiur cvlilebebs – msxvili da wv-
rili daqucmaceba, daWra sxvadasxva zomisa da formis naWrebad teqnologiu-
ri procesebis Sesabamisad. daWrili nayofebi SeiZleba iyos sxvadasxva 
formisa da zomis, rac teqnologiiT winaswar aris gansazRvruli. 

qsovilis gamuqebis Tavidan asacileblad gamoiyeneba sxvadasxva 
saSualebebi obieqtis Tvisebebis gaTvaliswinebiT (Tema 6.1).  

nayofis qsovilis gamuqebis winaaRmdeg mimarTaven agreTve sulfitacias. 
damuSaveba xdeba gogirdis dawviT: 1 t xils sWirdeba 2 kg gogirdi, 
xangrZlivoba 10...30 wuTi saxeobis Sesabamisad, procedura tardeba hermetul 
kameraSi. ZiriTadad gamoiyeneba gargrisa da yurZnis mimarT.  

amave mizniT mTeli an daWrili nayofebi Tavsdeba 0,1...0,5% natriumis 
sulfatis xsnarSi, 5...6 da 0,5...1,0 wuTi Sesabamisad. sulfitacia ar SeiZleba 
Cautardes Seferil nayofebs. 

mJangavi fermentebis inaqtivaciis da garkveulwilad, darbilebis mizniT 
tardeba blanSireba (Tema 5.2., 6.1). blanSireba ar aris rekomendirebuli 
xaxvis, nivrisa da mwvanilebisaTvis. 

blanSirebis dros adgili aqvs mTel rig 
cvlilebebs: xdeba cilis denaturacia, ris 
Semdegadac mcirdeba qsovilis hidrofiluri 
Tviseba; amave dros, protopeqtini ganicdis 
hidrolizs, irRveva nayofis kanis mTlianoba, rac 
xels uwyobs tenis intensiurad aorTqlebas. 
magaliTad, am mizniT qliavis nayofi Tavsdeba 
kaustikuri sodis 0,1...1,0%, maduRar an 95...970C 
wylian xsnarSi, xangrZlivoba 15...30 wami jiSebis 
mixedviT, Sedegad nayofis kanze Cndeba bade.  

mosamzadebeli samuSaos damTavrebis Semdeg nedleuli Tavsdeba 
saSrobSi. am mizniT gamoiyeneba sxvadasxva konstruqciisa da sistemis 
mowyobilobebi. 

Srobis procesis intensivoba da miRebuli produqtis xarisxi 
damokidebulia Srobis procesis teqnologiaze. saSrobSi haeris nakadis 
temperatura da siCqare unda Seesabamebodes obieqtis moTxovnebs, xolo 
nedleulis fenis sisqe unda iyos Tanabari. 
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konveqciuri Srobis principi udevs safuZvlad sxvadasxva konstruqciis 
danadgarebs _ gvirabuli, lenturi, kameruli. 

gvirabuli tipis saSrobi aris martivi konstruqciis. masSi ganTavsebulia 
vagonetebi, TiToeuli maTgani Seicavs erTmaneTze dalagebul sacrisebr 
firfitebs, romlebzec Tavsdeba nedleuli. 

gvirabuli saSrobebi gansxvavdebian haeris nakadis moZraobis mimarTule-
bis mixedviT: vagonetebis gadaadgilebis sawinaaRmdegod, paralelurad an 
orives kombinacia. temperatura da haeris nakadis siCqare imarTeba avtomatu-
rad. 

lenturi saSrobebi ganixileba rogorc gvirabuli saSrobis modifikacia. 
ZiriTadad gavrcelebulia sami da metlentiani saSrobebi. nedleuli Tavsdeba 
zeda lentze, miaRwevs ra bolos, gadaadgildeba momdevno lentze da a.S. 
ventilaciis siCqare da temperatura regulirdeba avtomaturad.  

kameruli saSrobis erT-erT yvelaze martiv saxes warmoadgens e.w. 
saSrobi karadebi, sadac nedleuli gasaSrobad Tavsdeba Taroebze. 
temperatura da haeris nakadis regulireba xdeba avtomaturad, rac iZleva 
saSualebas nedleulis Sroba mimdinareobdes Tanabrad. gamosayenebeli 
farTobi damokidebulia saSrobis tipze. 

gasaSrobad momzadebuli mTeli an daWrili nayofebis Srobis reJimi da 
teqnologia gansxavavebulia saxeobis mixedviT. magaliTad, qliavis 
nayofisaTvis ZiriTadad gamoiyeneba gvirabuli da kameruli saSrobebi. kargi 
xarisxis mSrali produqti miiReba, roca qliavis blanSirebuli nayofebis 
Sroba iwyeba 45-500C  temperaturaze, xangrZlivoba 4...6 sT, gaciveba 2...4 sT; 
Semdgom Sroba grZeldeba 60...650C temperaturis pirobebSi, xangrZlivoba 4...6 
sT, gaciveba 2... 4 sT.  mesame etapze Sroba mimdinareobs SedarebiT maRal, 80-
850C temperaturaze saWiro kondiciamde – tenianoba 25...30%. xvedriTi 
datvirTva 1 m2 saSrob farTze Seadgens gvirabuli 18...19 kg, lenturi 12...14 kg, 
karaduli 6...10 kg. Srobis xangrZlivoba 18...25 sT, 14...16 sT, 16...17 sT 
Sesabamisad.  

bostneulis – kartofili, stafilo, xaxvi, Warxali, mwvanili  Sroba 
rekomendirebulia 60-800C temperaturis, Sesabamisi aparatis gamoyenebiT.  

zogjer saSrobi masalis zedapirze maRali temperaturis pirobebSi 
warmoiqmneba qerqi, ris gamoc Sida nawili rCeba teniani. ZiriTadad es 
emarTeba qliavis nayofs; amis gamo mizanSewonilia Srobis dawyeba SedarebiT 
dabal temperaturaze 45...500C. aRniSnuls aqvs sxva dadebiTi datvirTvac. 

saWiroa sistematuri kontroli, raTa ar dairRves Srobis procesis 
mimdinareoba nedleulis fenis Tanabroba sistemaSi, haeris temperatura da 
haeris nakadis dadgenili normebi. 

dawyoba saSrob firfitebze da Setana saSrob sistemaSi unda 
ganxorcieldes droulad, instruqciis Sesabamisad. 

saerTo kanonzomierebas yvela saSrobi sistemisaTvis warmoadgens 
gamacxeleblis, kondensatoris, ventilatoris muSaobis regulirebis 
saWiroeba. 
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normaze maRali temperatura iwvevs dazianebas _ SesaZlebelia zedapiris 
dawva, formis Secvla, gamuqeba. reJimidan gadaxris pirobebSi nayofebis 
Sroba araTanabaria. 

yoveli saxeobis nayofisaTvis gansazRvrulia tenis Semcveloba, romelic 
unda iyos erTnairi mTeli mSrali masisaTvis, SemowmebisaTvis mniSvnelovania 
saSualo nimuSis aRebis wesi. 

saSualo sinjs warmoadgens nimuSi, romlis maxasiaTebeli saerToa 
mTliani masisaTvis. gaerTianebuli nimuSi ar unda iyos < 0,5 kg, 
damokidebulia saerTo masisa da misi ganTavsebis adgilis raodenobaze. 

Srobis sakiTxi mniSvnelovania da am kuTxiT sistematurad mimdinareobs 
muSaoba, rogorc mosamzadebeli etapis teqnologiis, aseve axali sistemis 
saSrobi aparatis Seqmnis TvalsazrisiT.  

amJamad, Srobis teqnologiaSi gamoiyeneba axali tipis aparatura-
mowyobilobebi, romelTa warmadoba mniSvnelovnad maRalia Srobis periodis 
Semcirebis xarjze. 

karaduli tipis saSrobi _ Srobis procesis 
programireba xdeba obieqtis mixedviT da kontrol-
deba avtomaturad mikrokompresoriT, romelsac aqvs 
aTamde Srobis programa: operators SeuZlia Secva-
los an daamatos axali algoriTmi konkretuli pro-
duqtis mixedviT. garda amisa, procesori akon-
trolebs ventilaciisa da temperaturis reJims. ka-
radis SigniT eleqtronuli kaloriferis saSua-
lebiT Tbili haeris nakadi gasaSrob obieqts 
Tanabrad uberavs yvela mxridan. aseTi damuSavebis 
Sedegad mSrali produqti iZens saWiro Tvisebebs.  

 
 

 
lenturi saSrobi _ Sedgeba Semdegi nawilebi-

sagan: konveieruli lenti, kaloriferi, tran-
sportiori, amZravi svetebi, xvetia ganmrigebeli, 
sabrunebelis amZravi, orTqlsadenis gamtari, ele-
qtroCamrTveli aparatura; wnevis, tenianobisa da 
temperaturis makontrolebeli xelsawyo da saven-
tilacio danadgarebi.  

 
 

 
 
gvirabuli saSrobi karadebi aris SedarebiT martivi konstruqciis da 

amave dros universaluri. gamoiyeneba rogorc mTeli, aseve daWrili 
nedleulis gasaSrobad. 
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universaluri konveieruli saSrobi karada – muSaobis principi 
dafuZnebulia infrawiTeli gamosxivebisa da konveqciuri procesis erTobliv 
gamoyenebaze.  

 

 
 
 
 
 
 
 
 
 
konduqciuri Srobis dros gasaSrobi produqti uSualod exeba siTbos 

gadamcems, rac uzrunvelyofs siTbos gacemis did siswrafes da swraf 
gaSrobas.  konduqciuri Srobis dros gamoiyeneba 2 an 1 valciani saSrobebi.  

Sroba valcur saSrobSi (sur.7.2.1.) SeiZleba mimdinareobdes atmosferuli 
wnevis an vakuumis pirobebSi, Srobis xangrZlivoba 10...30 wm da damokidebulia           

 gasaSrobi nedleulis tenianobaze, valcis gacxelebis temperaturaze da 
regulirdeba valcis brunvis siCqariT.  

  

 

 

 

 

 

 
 
 
 
amJamad farTod ganviTarda xilisa da bostneulis piuresagan fxvnilis 

miReba. am produqts gaaCnia rigi upiratesoba: ikavebs bevrad nakleb mocu-
lobas, kargad inaxeba, advilad aRdgeba; gamoiyeneba sxvadasxva daniSnulebiT 
_ wveni, piure, sakonditro warmoeba, saojaxo kulinaria. gansakuTrebiT 
aRsaniSnavia, rom inarCunebs kvebiT Tvisebebs, naturalur gemosa da aromats. 

piures miRebis principul teqnologias safuZvlad udevs xilis biolo-
giuri Tvisebebi (Tema 11.1.). 

xilis piures Sroba SeiZleba ganxorcieldes konduqciur saSrobSi, 
sadac uSualod exeba valcebis gacxelebul zedapirs da swrafad Sreba. 
xargrZlivoba 10...30 wamia da damokidebulia gasaSrobi masalis sawyis da 

sur. 7.2.1. orvalciani saSrobi 
danadgari. 

1.. produqtis Semkrebi,            
2. gorgolaWebi individualuri 
amZraviT, 3. danebi, 4. valcebi,    
5. amaorTqlebeli,  
6. gacivebuli haeris 
mimwodebeli.  
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saboloo tenianobaze, agreTve valcebis brunvis siCqareze. gamSrali piures 
tenianoba 5...7%. 

miRebuli mSrali produqti civdeba, ifxvneba, tenianoba < 5% da tardeba 
sacerSi. adgili, sadac mimdinareobs procedura haeris SefardebiTi 
tenianoba ar unda iyos > 40%. 

Srobis reJimi icvleba obieqtis Sesabamisad, rac gaTvaliswinebulia 
teqnologiaSi yoveli calkeuli SemTxvevisaTvis da asaxulia recepturaSi.  

   
 
 

sakontrolo kiTxvebi 
 

1. aRwerT SrobisaTvis xilisa da bostneulis momzadebis teqnologia. 
2. daasaxeleT konveqciuri aparatis saxeebi. 
3. raSi mdgomareobs konduqciuri Srobis aparatis muSaobis principi? 
4. rogoria xilisa da bostneulisagan fxvnilis miRebis teqnologia?  

 
 
 
 
 

Tema 7.3. SefuTva, markireba da Senaxva 
 
 

Srobis procesis daskvniT etaps warmoadgens miRebuli mSrali 
produqtis Semowmeba, raTa dafasoebis dros ar moxvdes uvargisi masa. 

mSrali produqti xvdeba sainspeqcio transportiorze – scildeba, 
dazianebuli, arasakmaod gamomSrali da sxva defeqtis mqone nayofebi, xilisa 
da bostneulis daWrili nawilebi, agreTve rbilobs mocilebuli nawilakebi 
da minarevebi. 

aRniSnuli proceduris Catarebis Semdeg mimdinareobs mSrali produqtis 
dafasoeba. 

 mza produqciis gamosavlianoba gamoiangariSeba formuliT 

2

1 )100(
C

aC
B

−
=   

kurkovani xilis SemTxevaSi gamoiyeneba formula: 

[ ] b
C

baCB +
+−

=
2

1 )(100
       sadac, 

B – mSrali produqciis gamosavlianoba, % 
C1 – mSrali nivTierebis masuri wili sawyis nedleulSi, % 
C2 – mSrali nivTierebis masuri wili mSral produqtSi, % 
a – narCenebi da danakargebi Srobis procesSi,% 
b – kurkis masa, % 
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mSrali produqti, gansakuTrebiT ki fxvnilis saxiT, aris higroskopuli 
– tens advilad iTvisebs. amdenad, saWiroa Sesabamisi SesafuTi masalis 
gamoyeneba da droulad moTavseba. 

SesafuTi tara mzaddeba Semdegi masalisagan: polimeruli, laminirebuli 
qaRaldi, mravalfeniani gofrirebuli muyao da sxva. 

SesafuTad gamoyenebuli gansazRvruli tevadobis taris, agreTve 
masalisa da dizainis SerCevas axdens gadamamuSavebeli sawarmo. 

samomxmareblo taris tevadoba ZiriTadad aris 0,1...1,0 kg. gamSrali xili 
da bostneulis SeiZleba iyos briketis saxiT da Tavsdeba 0,1...0,5 kg tevadobis 
taraSi. 

 mSrali fxvnilis SesafuTad metad misaRebia liTonis qilebi an muyaos 
yuTebi, romelSic gamofenilia parafinirebuli qaRaldi an polieTileni. 

mSrali xilisa da bostneulis SefuTva SeiZleba 10...30 kg taraSi. am 
mizniT gamoiyeneba mravalfenovani gofrirebuli muyao da qaRaldi, romlis 
SigniT gamofenilia polieTileni, agreTve polimeruli masalisagan 
damzadebuli yuTebi. tara Sevsebuli unda iqnes bolomde da kargad 
daxuruli. 

mSrali xiliTa da bostneuliT savse samomxmareblo tara Tavsdeba 
yuTSi, romelic damzadebulia mravalfenovani gofrirebuli muyaosa da 
polimeruli masalisagan, tevadoba  10...20 kg. 

qaRaldi da muyao aris  tenisa da airebis gamtari, amitom aRniSnuli 
masalisagan damzadebul taraSi mSrali xili SeiZle-
ba moTavsdes mokle vadiT an Senaxul iqnes Sesabamis 
pirobebSi. 

 mSrali produqtis SefuTva mimdinareobs speci-
aluri aparatebis gamoyenebiT. suraTze warmodgeni-
lia SemfuTav-damfasoebeli aparati eleqtronuli 
dozatoriT _ Mxdeba mSrali produqtis masis zusti 
gansazRvra da avtomaturi SefuTva. tarad gamoiyeneba 
paketebi, romlebic formirebulia polipropilenis an 
sxva TermoSeduRebadi masalis rulonisagan.  

gadamuSavebuli produqtis teqnologiuri pro-
cesis mniSvnelovani nawilia etiketireba da igi gar-
kveulwilad ganapirobebs produqciis konkure-
ntunarianobas bazarze. arsebobs gansxvavebuli saxis 
avtomaturi maetiketirebeli manqanebi. 

warmodgenili masala aris zogadi saxis infor-
maciis matarebeli da konkretul SemTxvevaSi dozi-
rebis, SefuTvisa da markirebis aparatebTan muSaoba 

ganisazRvreba instruqciis Sesabamisad. 
SefuTuli produqciis markireba tardeba etiketiT, sadac aRniSnulia 

produqciis damzadebis TariRi, produqciis saxeoba, xarisxobrivi maCvene-
blebi da sxva saWiro monacemebi. 
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satransporto taraze miTiTebulia sawarmos dasaxeleba, produqciis 
dasaxeleba, damzadebis TariRi, moTavsebuli samomxmareblo taris raodenoba 
da saerTo masa. 

 yuTebi ewyoba Sesanax adgilas Stabelebad sadgamze, romelic iatakidan 
dacilebulia 10...15 sm. 

mSrali xili da bostneuli Senaxuli unda iqnes Semdeg pirobebSi: haeris 
SefardebiTi tenianoba 60...70%, temperatura <=100C. hermetuli, SefuTuli 
mSrali xilisa da bostneulis Senaxvis dros dasaSvebia haeris SefardebiT 
tenianoba iyos 75...80%. 

maRali tenis pirobebSi adgili aqvs obis sokos ganviTarebas, xolo 
dabali haeris SefardebiTi tenianobis pirobebSi nayofi kargavs sasaqonlo 
saxes. 

datenianebisa da gamoSrobis xarisxi SeiZleba gaangariSebul iqnes 
formuliT: 

datenianeba 
1

21

100
)(100

w
ww

X
−
−

=  

Sexmoba  
2

21

100
)(100

w
wwX

−
−

=  

sadac 
w1  ‐ mSrali produqtis sawyisi tenianoba 
w2 ‐  mSrali produqtis saboloo tenianoba. 

arahermetul taraSi SefuTuli mSrali xilisa da bostneulis Senaxvis 
xangrZlivoba 6...10 Tvea, xolo hermetul taraSi 8...24 Tve saxeobisa da Srobis 
teqnologiis mixedviT. 

 
 

sakontrolo kiTxvebi 
 

1. ra mniSvneloba aqvs xilisa da bostneulis inspeqcias? 
2. rogoria mSrali produqtis gamosavlianobis ganmsazRvreli formula? 
3. rogoria samomxmareblo taris tevadoba? 
4. daasaxeleT SesafuTi taris saxeebi. 
5. ratom inaxeba mSrali produqti hermetulad? 
6. rogoria mSrali xilisa da bostneulis Senaxvis reJimi? 

 
 

meSvide modulis saprezentacio Temebi 

1. mSrali xilisa da bostneulis warmoebis arsi; 
2. Srobis teqnologia _ konveqciuri meTodi; 
3. Srobis teqnologia _ konduqciuri meTodi. 
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moduli 8. xilisa da bostneulis wvenebi 

Tema 8.1. klasifikacia wvenis mixedviT 

 
wveni aris Txevadi sakvebi produqti, romelic miiReba xilisa da 

bostneulisagan fizikuri meTodebis gamoyenebiT _ meqanikuri moqmedeba da 
Tburi damuSaveba. SenarCunebuli aqvs obieqtisaTvis damaxasiaTebeli qimiuri 
da organoleptikuri maxasiaTeblebi.   

xilisa da bostneulis wveni warmoadgens jansaRi kvebis ganuyofel 
nawils. misi mniSvneloba adamianis kvebis fiziologiaSi ganisazRvreba imiT, 
rom gamoirCeva biologiurad aqtiuri nivTierebebiTa da makro da 
mikroelementebis SemcvelobiT, romlebic amcireben sxvadasxva daavadebebis 
ganviTarebis risks. kerZod, onkologiuri da gulsisxlZarRvTa sistemis; 
amasTan, SesaZlebelia moxmareba mTeli wlis manZilze.  

naturaluri wveni mzaddeba erTi saxis nedleulisagan Saqris sirofis, 
mJavebis, konservantebis, aromatuli da mRebavi nivTierebebis damatebis 
gareSe. gamoiyeneba uSualod sasmelad da koncentratebis misaRebad, rogorc 
naxevradfabrikati kupaJirebisaTvis, aseve ualkoholo sasmelebis, liqiorisa 
da neqtaris warmoebaSi. igi aris ramdenime saxis: gamWvirvale, gaumWvirvale, 
rbilobiani.  

gaumWvirvale wveni miiReba nedleulis daqucmacebuli masidan gamownexvis 
an sxva meTodis gamoyenebiT da uxeSi filtraciis Sedegad, Seicavs 
koloidur nawilakebs.  

gamWvirvale wveni miiReba gaumWvirvale wvenis fermentuli damuSavebis, 
stabilizaciis saSualebebis gamoyenebisa da filtraciis safuZvelze. 

rbilobiani wveni _ miiReba nedleulis daqucmacebuli masidan wvenis 
gamowvlilvasTan erTad rbilobis garkveuli raodenobis gadmosvlis 
Sedegad. Secavs koloidur nawilakebs, qsovilisa da ujredis nawilebs.  

kupaJirebuli wveni – aris ramdenime saxis nedleulis SereviT miRebuli 
produqti. Sefardebis swori SerCevisas produqciis xarisxi SeiZleba 
mniSvnelovnad gaumjobesdes.  

koncentrirebuli wveni miiReba wylis garkveuli raodenobis aorTqlebis 
Sedegad, igi SeiZleba iyos gamWvirvale da gaumWvirvale.  

aRdgenili wveni mzaddeba koncentrirebuli wvenidan demineralizebuli 
wylis damatebiT.  

neqtari _ aris sasmeli, romelic mzaddeba xilis an bostneulis wvenis, 
koncentrirebuli wvenisa da piuresagan. emateba wyali, Saqari, saWiroebis 
SemTxvevaSi mJava, saRebavi da aromatuli nivTiereba. nedleulis xvedriTi 
wili Seadgens 25...50%. 

wvenis miReba SesaZlebelia xilis TiTqmis yvela saxeobidan, xolo 
bostneulidan SedarebiT metadaa gavrcelebuli pomidvrisa da stafilos 
wveni.  

wvenis dasamzadeblad gamoyenebuli nedleuli unda pasuxobdes 
standartiT gaTvaliswinebul moTxovnebs _ iyos axali, saRi, daavadebebisa da 
mavneblebiT dazianebis, sidamplisa da danagvianebis gareSe. didi mniSvneloba 
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aqvs nedleulis simwifis dones. gadamwifebuli da mkvaxe nedleulis 
struqtura icvleba, wvenis gamosavlianoba da xarisxi dabalia. 

xilisa da bostneulis wvenis miRebis mosamzadebeli stadia moicavs 
ramdenime proceduras (Tema 4.3; 5.1; 5.2), maTi principuli teqnologia saerToa, 
magram aRiniSneba garkveuli xasiaTis gansxvaveba obieqtis Tvisebebis 
gaTvaliswinebiT. 

pomidvris wvenis momzadebis dros saWiroa didi yuradReba mieqces 
peqtinesterazasa da peqtingalaqturonazas inaqtivacias. daqucmacebuli masa 
swrafad cxeldeba 90-950C temperaturaze, ris Sedegadac izrdeba wvenis 
gamosavlianoba, matulobs siblante da mcirdeba midrekileba sinerezisisadmi.  

wvenis miRebis teqnologiuri procesebi mniSvnelovnad gansxvavebulia 
obieqtis mixedviT, magram ZiriTad pirobas warmoadgens gamowvlilvis 
procesis swrafad Catareba, raTa maqsimalurad moxdes mravalricxovani 
fermentuli reaqciebis da JangviTi procesebis SeCereba, rac negatiur 
gavlenas axdens wvenis xarisxze.  

 

 

sakontrolo kiTxvebi 

 

1. ra mniSvneloba aqvs xilisa da bostneulis wvenebs? 
2. ra saxis wvenebi iwarmoeba? 

 

 

Tema 8.2. warmoebis teqnologiuri safuZvlebi da procesebi 

xilisa da bostneulis wvenis miRebis procesi ar SeiZleba dayvanil 
iqnes erT mniSvnelamde, saxeobis gansxvavebuli fizikur-qimiuri Tvisebebisa 
(magaliTad, yurZeni, vaSli, stafilo) da misaRebi produqciis 
Taviseburebebis gamo. miuxedavad amisa, SesaZlebelia ZiriTadi principebis 
gamoyofa. 

peqtolituri fermentebiT damuSavebuli xilis daqucmacebuli masidan 
wvenis gamoyofis ZiriTadi meTodia dawnexva. meqanizmi – masa eqvemdebareba 
TandaTanobiT gadidebul wnevas. gamownexvis efeqturoba ganisazRvreba 
wneviT, daqucmacebis xarisxiTa da fenis sisqiT.   

wvenis warmoebaSi farTod gamoiyeneba lenturi wnexebi, moqmedeba 
xorcieldeba oTx erTmaneTis momdevno stadiaze (sur. 8.2.1.).  

daqucmacebuli masa tardeba horizontalur monakveTze, wvenis nawili 
gamoiyofa TviTdinebiT; lentebi TandaTan uaxlovdeba erTmaneTs da wnevis 
gavleniT mimdinareobs wvenis gamoyofa; gamoyofa xorcieldeba erTis mxriv 
lentebis saSualebiT, meores mxriv lilvis perforirebuli garsiT; 
damatebiTi lilvebis daxmarebiT grZeldeba wvenis gamoyofa.   
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 sur. 8.2.1. lenturi wnexis sqematuri saxe 
 

1. daqucmacebuli masis miwodeba; 2. winaswari gamowvlilva; 3. soliseburi 
Saxti; 4. dabali wnevis pirobebSi dawnexvis zona; 5. maRali wnevis pirobebSi 
dawnexvis zona; 6. gamonawnexis gamotana jagrisebis saSualebiT; 7. wvenis 
gamosvla; 8. lentis gawmenda. 

 
miRebuli wveni aris mRvrie da Seicavs bevr Sewonil nawilaks, romelTa 

zomebi da raodenoba gansxvavebulia da mniSvnelovnad aris damokidebuli 
nedleulis saxeze. gamonawnexidan SeiZleba gaumWvirvale da gamWvirvale 
wvenis miReba.  

gaumWvirvale wvenis warmoebisaTvis aucilebelia Sewonili nawilakebis 
mocileba, romelic xorcieldeba uxeSi filtraciiT an centrifugis 
gamoyenebiT, sadac nawilakebi iyofa maTi simkvrivis mixedviT centridanuli 
Zalebis saSualebiT. 

gamWvirvale wvenis misaRebad aucilebelia mocildes koloiduri 
nivTierebebi, romlebic xels uSlian dispersiuli fazis nawilakebis 
sedimentacias da miRweul iqnes wvenis stabiluri mdgomareoba.  

gamWvirvale wveni SeiZleba iyos aromatis Semcveli da aromatis gareSe. 
Tu gaTvaliswinebulia wvenis miReba aromatis moucileblad, centrifugirebis 
Semdeg eqvemdebareba pasterizacias firfitebian TbomcvlelSi, 85...950C tem-
peraturis pirobebSi, ramdenime wamiT. Sedegad iTrguneba mikroorganizmebis 
aqtivoba da mimdinareobs fermentebis inaqtivacia. civdeba 50...550C da wveni 
gadaitaneba rezervuarSi, sadac emateba narCeni peqtinisa da saxameblis 
hidrolizis mizniT fermentuli preparatebi: peqtolituri – peqtinesTeraza, 

poligalaqturonaza, peqtinliaza da α-amilaza. dayovneba obieqtis gaTva-
liswinebiT, xolo aromatis gareSe wvenis misaRebad saWiroa misi aorTqleba 
dabali wnevis pirobebSi, temperatura 50...550C. aorTqlebis procesSi cildeba 
aromatuli nivTierebebi. aromatuli nivTierebis Semcveli meoradi orTqli 
distilaciiT koncentrirdeba 100-200-jer, miiReba aromatuli nivTierebebis 
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Txevadi koncentrati da inaxeba calke. Semdeg tardeba meoradi fermentacia. 
laboratoriaSi xdeba testireba saxameblisa da peqtinis Semcvelobaze, 
uaryofiTi Sedegebis safuZvelze fermentaciis procesi wydeba. 

wvenebis stabilizacia xorcieldeba aromatuli nivTierebebis gamoyofis 
Semdeg. gamoiyeneba bentoniti, Jelatini, kizelzoli. isini emateba mkacrad 
gansazRvruli TanmimdevrobiT bentoniti _ Jelatini _ kizelzoli. normireba 
warmoebs laboratoriis rekomendaciiT. dayovnebis Semdeg eqvemdebareba gafi-
ltvras. 

filtracia gulisxmobs wvenSi darCenili suspendirebuli da koloiduri 
nawilakebis mocilebas damxmare, gamfiltravi masalis foriani fenebis saSua-
lebiT. damxmare saSualebas warmoadgens kizelguri, perliti da celuloza. 

gafiltruli wveni miewodeba ultrafiltris cisternas, Semdeg ki vakuum-
deaerators. momzadebul wvens utardeba pasterizacia firfitebian Tbo-
mcvlelSi (sur. 8.2.2.), sadac produqti da siTbos matarebeli miedineba 
erTmaneTis Semxvedrad.  

 

sur. 8.2.2. firfitebiani Tbomcvleli  
 

1. civi wvenis miwodeba; 2. cxeli wvenis gamosvla; 3. cxeli wvenis 
miwodeba;  4. civi wvenis gamosvla; 5. Tbomcvlelis firfita. 

 
 

saWiro temperaturuli reJimis misaRwevad gamoiyeneba maregulirebeli 
danadgari. gacxelebis zonaSi temperatura 82-900C, produqtis saxeze 
damokidebulebiT. miaRwevs ra wveni saWiro temperaturas, yovndeba, 
xangrZlivoba produqtis saxis mixedviT 15-150 wamia (Tema 8.3). magaliTad, 
gamWvirvale xilis wvens pasterizacia utardeba 87-920C pirobebSi, dayovneba 
10-15 wami gacivebis temperatura ≤ 20. pasterizaciis Semdeg wveni gadaiqaCeba 
didi moculobis sterilur tankebSi an fasovdeba rbil SemfuTavSi.   
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sur. 8.2.3. gaumWvirvale da gamWvirvale wvenis miRebis teqnologiuri sqema: 

gaumWvirvale 

wveni 

gamownexviT 

miRebuli wveni 

centrifugireba 

deaeracia 

pasterizacia - 

gaciveba 

sterilur 

tankSi gadatana 

meoradi fer-

mentacia 

centrifugireba 

kizelguris 

filtrSi  

gamWvirvale 

wveni 

aromatiT 

deaeracia 

pasterizacia - 

gaciveba 

sterilur 

tankSi gadatana 

aromatwarmo-

mqmneli niv-

Tierebebis 

gamoyofa 

gamWvirvale 
wveni 

aromatis gareSe 

pirveladi 

aorTqleba 

xmn gaormage-

buli koncen-

tracia 

meoradi fer-

mentacia 

kizelguri 

pasterizacia - 

gaciveba 

sterilur 

tankSi gadatana 

deaeracia 

stabilizacia 
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rbilobiani wvenis misaRebad gamoiyeneba dekantator-centrifuga. daqucma-
cebis maRali xarisxis safuZvelze ukeTesad xdeba saWiro organuli niv-
Tierebebis eqstragireba. dekantirebis teqnologia iZleva stabilurobis 
gazrdis saSualebas garkveuli raodenobis rbilobis wvenSi gadatanis 
Sedegad. am aspeqts aqvs didi mniSvneloba rbilobiani wvenis misaRebad. 

bostneulis wvenis misaRebad daqucmacebuli masa eqvemdebareba xanmokle 
gacxelebas 120...1280C temperaturis pirobebSi. Tburi damuSaveba SeiZleba Cata-
rdes rogorc milisebr, ise xvetia TbomcvlelSi. Tburi damuSavebis mizania 
mikroorganizmebis aqtivobis daTrgunva da fermentebis inaqtivacia. Sedegad 
daqucmacebuli masis gamuqeba da mikroorganizmebiT dazianeba damuSavebis 
procesSi ar xdeba.  

bostneulis wvenis gamownexviT miReba ar iTvaliswinebs daqucmacebuli 
masis fermentebiT damuSavebas. am SemTxvevaSi wveni miiReba Sesabamisi wnexis 
gamoyenebiT _ civi, Tburi (40-450C) an cxeli meTodiT. 

gamownexviT miRebuli wveni Seicavs gansazRvruli raodenobiT Sewonil 
nawilakebs. magaliTad, stafilos wveni 1-2%, wvenSi piures an homoge-
nizirebuli masis 10-20% damatebiT, mniSvnelovnad matulobs sasargeblo 
nivTierebebis Semcveloba. miRebuli masa eqvemdebareba maRali wnevis qveS 
homogenizacias da xdeba Sewonili nawilakebis stabilizacia (sur. 8.2.4.). 

  
sur.8.2.4. bostneulis daqucmacebis Semdeg wnexis gamoyenebiT wvenis miRebis 

 teqnologiuri sqema 
 

1. milisebri gamacxelebeli (gamacxelebeli da gamaciebeli); 2.; wnexi;         
3. Semkrebi; 4. xraxnuli tumbo; 5. deaeratori; 6. Tbomcvleli swrafi 
gacxelebisaTvis maRal temperaturamde; 7. tanki wvenis Sesanaxad.    



 

 

115

wnexis magivrad SeiZleba dekantoris gamoyeneba wvenis misaRebad. misi 
saSualebiT gadamuSavdeba wvrilad daqucmacebuli masac, ris Sedegad miRe-
buli wveni Seicavs met eqstraqtul nivTierebebs. dekantirebamde daquc-
macebuli masa eqvemdebareba fermentul damuSavebas an gacxelebas, tem-
peratura 80...850C. dekantoris regulirebiT xdeba wvenis miReba rbilobis da 
Sewonili nawilakebis gansazRvruli xvedriTi wilis mixedviT, rac varirebs 
farTo zRvrebSi (sur. 8.2.5.).  

 

 

sur.8.2.5. bostneulis daqucmacebis Semdeg dekantoris gamoyenebiT wvenis 
miRebis teqnologiuri sqema    

 
1. milisebri gamacxelebeli (gamacxelebeli da gamaciebeli);  
2. danadgari daqucmacebuli masis fermentuli damuSavebisaTvis;  
2a fermentuli xsnaris Semkrebi; 3. xraxnuli tumbo;  
4. milisebri gamacxelebeli; 5. dekantori; 6. Semkrebi; 7. deaeratori;           
8. firfitebiani pasterizatori swrafi gacxelebisaTvis maRal 
temperaturamde; 9. tanki wvenis Sesanaxad;    
 

dawnexviT da dekantoris saSualebiT miRebuli wveni eqvemdebareba 
deaeracias, ris safuZvelzec izRudeba arasasurveli JangviTi procesebi, 
Semdeg sterilizacias da gadaitaneba didi moculobis tankebSi sterilur an 
rbil SemfuTavSi.  

didi mniSvneloba eniWeba xilisa da bostneulis zogierTi saxeobisagan 
neqtaris warmoebas. am saxis produqti ZiriTadad miiReba piures an 
koncentrirebuli piuresagan.  
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xilis neqtari warmoadgens nayofis daqucmacebuli rbilobis suspenzias, 
romelSic calkeuli nawilakebi homogenizaciis xarisxze damokidebulebiT 
SeiZleba iyos ramdenime mikronidan 100 mk-mde da SeiZleba metic. rbilobi 
ikavebs saerTo moculobis 25...50%. ZiriTad damxmare saSualebas warmoadgens 
wyali, Saqari, organuli mJava. 

 
 
 

 

 

sur.8.2.6. xilisa da bostneulis neqtaris momzadebis 
teqnologiuri sqema 

1. tankebi Sesanaxad; 2,4,7,12,14-xraxnuli tumbo; 3. Semkrebi sareviT;          
5. madozirebeli (rotametri); 6. Semrevi (ori); 8. diskuri korundiani wisqvili; 
9. xraxnuli tumbo ZabriT; 10. kbilebiani koloiduri wisqvili; 11. Semkrebi;          
11a. dozatori aromatis warmomqmneli nivTierebebisaTvis; 13. deaeratori;          
15. firfitebiani pasterizatori.   

        
neqtaris miRebis teqnologia moicavs ramdenime proceduras (sur.8.2.6.): 

tankidan (1) piure an koncentrirebuli piure xraxnuli tumboTi (2) 
gadaitaneba SemkrebSi (3), romelic aRWurvilia amreviT. kargad arevis Semdeg 
tumbos (4) saSualebiTa da dozatoris (5) gamoyenebiT gadaitaneba receptu-
ris Sesabamisad, saerTo moculobis 30-50% or SemrevSi (6), sadac xdeba 
damxmare ingredientebis damateba Semdegi TanmimdevrobiT: demineralizebuli 
wyali, Saqris sirofi, piure, Sesabamisi mJava da aromatuli nivTierebebi. 
komponentebis raodenobrivi monacemebi gansazRvrulia recepturiT.  

momzadebuli neqtari uhaero pirobebSi xraxnuli tumbos (7) saSualebiT 
gadaitaneba diskur korundian wisqvilSi (8), sadac mimdinareobs rbilobis 
nawilakebis daqucmaceba. am wisqvilSi ori diski _ statori da rotori – 
exebian erTmaneTs, ris safuZvelzec daqucmacebis zomebi aris < 100 mkm. 
amasTan, miiRweva mniSvnelovani homogenizaciis efeqti. 

aRniSnuli masa gadaitaneba Zabriani tumbos (9) saSualebiT kbilebian 
koloidur wisqvilSi (10). aq xorcieldeba mniSvnelovani teqnologiuri 
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operacia – xdeba rbilobis nawilakebis stabilizacia neqtaris komponentebis 
homogenizaciis Sedegad. 

xilis neqtaris wvrili da erTgvarovani homogenizebuli masa gadaitaneba 
SemkrebSi (11). Semdeg xdeba aromatis warmomqmneli nivTierebebis koncentra-
tis garkveuli raodenobis damateba (11a).  

homogenizirebuli piure xraxnuli tumbos saSualebiT (12) gadaiqaCeba 
deaeratorSi (13), sadac xdeba Jangbadisa da haeris buStukebis mocileba. 
Semdeg neqtari xraxnuli tumbos (14) saSualebiT gadaecema firfitebian 
pasterizators (15), temperatura 105-1150C, dayovneba 10-30 wuTi, civdeba cxeli 
Camosxmis temperaturamde, 900C. 

warmodgenili teqnologiuri sqemis Tanaxmad bostneulis wvenis 
stabilizaciis mizniT jer tardeba SedarebiT msxvili daqucmaceba diskuri 
korunduri wisqviliT, Semdeg ki kbilebiani koloiduri wisqviliT. bos-
tneulis wvenis Camosxmis win ki aucilebelia stabilizaciis SesanarCuneblad 
homogenizacia _ temperatura 700C da wneva 100-250 bari. 

neqtari unda Seicavdes piures sakmaris raodenobas da aRiniSnebodes 
saWiro Tanafardoba rbilobsa da Txevad fazas Soris, rac aucilebelia 
neqtaris mosamzadeblad stabilizatoris damatebis gareSe.  

Txevadi fazis xvedriTi masa unda iyos toli an odnav meti myari fazis 
xvedriT masaze, nawilakebis swrafi daleqvis Tavidan asacileblad da 
Sewonil an suspenzirebul mdgomareobaSi maT SesanarCuneblad.  

peqtini axdens arsebiT gavlenas neqtaris siblanteze, agreTve aris ra 
damcavi koloidi, warmoadgens naturalur stabilizators.  

xilis neqtari, romelic Seicavs SedarebiT mcire raodenobiT bunebriv 
peqtins, dasaSvebia misi damateba, raodenoba _ 1...3 g/l.  

stabiluri xasiaTis neqtarebi Seicavs sawyisi nedleulis (xili, piure) 
xsnadi mSrali nivTierebis daaxloebiT 5% da rbilobis saSualod 40%. 
danarCeni nawili Seadgens damatebul ingredientebs.  

receptuli raodenoba xilis piuresi an koncentrirebuli piuresi 
SeiZleba gaangariSebul iqnes Semdegi formuliT: 

 
                          F(kg) = [a/b] . 100 

sadac,  

F  _ xilis piures an koncentrirebuli piures raodenoba, 
romelic aucilebelia 100 kg neqtaris mosamzadeblad, 
kg. 

a  _ xilis nedleulis xsnadi mSrali nivTierebis Semcveloba 
neqtarSi, % 

b _  xsnadi mSrali nivTierebis saerTo raodenoba xilis piures 
an koncentrirebul piureSi, % 

magaliTad, gargris neqtari: a=5%; b=14%;  F= [5/14] . 100= 35,7 kg 
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sakontrolo kiTxvebi 

1. rogor miiReba gamWvirvale wveni aromatis SenarCunebiT? 
2. rogor miiReba gamWvirvale wveni aromatis gareSe? 
3. rodis tardeba meoradi fermentacia? 
4. rogoria bostneulis wvenis miRebis teqnologiuri sqema? 
5. rogoria dawnexviT da dekantioris saSualebiT bostneulis wvenis 

miRebis sqema? 
6. ra aris neqtari? 
7. ra formula gamoiyeneba neqtaris dasamzadeblad.  

 

 

 

Tema 8.3. wvenis pirveladi Camosxma, markireba, Senaxva 

 

gadamuSavebis sferoSi ganviTareba wavida xilisa da bostneulis 
pirdapiri gamowurviT miRebuli da koncentrirebuli wvenis, agreTve piures 
Senaxvis mimarTulebiT. maTi gamoyeneba SesaZlebelia mTeli wlis manZilze 
sxvadasxva daniSnulebiT.  

wvenisa da piures Senaxvis teqnologia moicavs sam aucilebel pirobas _ 
pasterizacia-sterilizacia, didi moculobis tevadoba da misi 
sterilizacia, Senaxvis reJimi.  

produqti gadamuSavebis procesSi sxvadasxva stadiaze eqvemdebareba 
mikrobiologiur dasenianebas, rac iwvevs rigi negatiuri movlenebis 
ganviTarebas: duRili – eTilis spirtisa da CO2 warmoqmna; aRiniSneba 
daobeba; adgili aqvs mJavebis warmoqmnas – ZiriTadad rZemJava, ZmarmJava. 
dazianebis warmomqneli mikroorganizmebia: safuvrebi, obis soko da 
baqteriebi.  

produqtSi arsebuli fermentebi xels uwyoben JangviTi procesebis 
ganviTarebas, rac mniSvnelovnad auaresebs xarisxs – icvleba feri, aromati, 
gemuri Tvisebebi. 

produqciis xarisxis SenarCunebisa da Senaxvis periodis gaxangrZlivebis 
mizniT upiratesoba eZleva aseptikur konservirebas, rac gulisxmobs 
swrafgcxelebas maRal temperaturaze, mcire xniT dayovnebas, gacivebasa da 
Camosxmas sterilur taraSi.  

meTodis realizaciis mizniT amJamad ZiriTadad gamoiyeneba firfitebiani 
Tbomcvleli (sur. 8.3.1.), sadac Tbocvla xorcieldeba or ares Soris, 
romlebic gayofilia kedliT. siTbos matarebels warmoadgens orTqli an 
cxeli wyali. 
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sur. 8.3.1. firfitebiani Tbomcvleli 

saWiro temperaturuli reJimis misaRebad gamoiyeneba maregulirebeli 
mowyobiloba, romelic Sedgeba: regulatori _ aregulirebs siTbos 
matareblis temperaturas, Termometri da produqtis nakadis gadamrTveli. 

firfitebian TbomcvlelSi procedurebi xorcieldeba ramdenime etapad 
(sur. 8.3.2.). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

sur. 8.3.2. firfitebian TbomcvlelSi wvenis damuSavebis teqnologiuri sqema 
 

1. regeneraciis zona; 2. gacxelebis zona; 3. dayovnebis zona; 4. gacivebis zona 
(civi wyali); 5. gacivebis zona (yinulovani wyali); 6. tumbo wvenisaTvis;          
7. Semkrebi; 8. sarqveli produqtis dabrunebisaTvis 
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tumbos saSualebiT (6) xilis an bostneulis wveni Semkrebidan (7) 
gadaiqaCeba aparatis regeneraciis (aRdgenis) zonaSi (1). wveni moZraobs cxeli 
wvenis sawinaaRmdegod da eqvemdebareba gacxelebas. Semdeg gamacxeleblis 
zonaSi (2) winaswar gacxelebuli wvenis temperatura iwevs saWiro donemde – 
82...900C. am zonaSi wveni aseve moZraobs cxeli siTbosmatareblis sawinaaRmde-
go mimarTulebiT da roca miaRwevs saWiro temperaturas Sedis dayovnebis 
zonaSi (3), xangrZlivoba 15...150 wami obieqtis  gaTvaliswinebiT.  

momdevno etapze iwyeba wvenis gaciveba Semdegi TanmimdevrobiT _ 
regeneraciis zona (1), gacivebis zona (4), sadac temperatura iwevs 200C.  Tu 
saWiroa wvenis ufro dabali temperatura wveni gadadis gacivebis zonaSi (5), 
romelSic sicivis agents warmoadgens yinulovani wyali.  

wvenis gamacxeleblis zonidan gamosvlis Semdeg Tu temperatura saWiro 
doneze ufro dabalia, avtomaturad ixsneba sarqveli (8) da xelmeored 
eqvemdebareba pasterizacias.  

gamWvirvale xilis wvens pasterizacia Cveulebriv utardeba 87-920C 
temperaturaze, dayovnebis xangrZlivoba 10-15 wami. xilis piures pasterizacia 
utardeba firfitebian an milebian TbomcvlelSi. pasterizacia mimdinareobs 
90-950C temperaturis pirobebSi. garantiisaTvis utardeba sterilizacia 1050C 
temperaturis pirobebSi, dayovneba 20-30 wami. Ggacivebis temperatura ≤ 200C.  

bostneulis wvenisa da piures konservirebisaTvis gamoiyeneba agreTve 
aseptikuri meTodi – maRal temperaturaze swrafi gacxeleba, Semdeg gaciveba 
da Camosxma sterilur tevadobaSi.  

bostneulis wvenisa da piures damuSavebis temperaturuli reJimi 
damokidebulia mJavianobaze. roca bostneulis wvenis pH maCvenebeli 5,0-6,5 
farglebSia, 1210C temperaturaze sterilizaciis faqtoris mniSvneloba F0=10 
wuTs. sterilizaciis Zalian maRali temperatura da dayovnebis periodis 
gaxangrZliveba dakavSirebulia xarisxis daqveiTebis riskTan. amdenad, 
aucilebelia parametrebis dacva. rekomendirebulia pH maCveneblis 
koreqtireba mJavis damatebiT 4,0-4,5 farglebSi, rac qmnis pirobebs 
sterilizacia Catardes SedarebiT dabal temperaturaze _ 110...1200C, dayovneba 
3...5 wuTi.   

danadgarebi sterilizaciisaTvis SeiZleba iyos Tbomcvleli _ 
produqtis arapirdapiri gamacxelebeli da inJeqtoruli. 

inJeqtorul sterilizatorSi (sur. 8.3.3.) produqtis pirdapiri gacxeleba 
xdeba orTqliT: jer cxeldeba 750C temperaturamde, Semdeg ki orTqlis 
inJeqtoruli miwodebis Sedegad temperatura iwevs 1430C. dayovnebis 
xangrZlivoba aRniSnul pirobebSi aris 3-5 wami. sterilizaciis Semdeg wveni 
civdeba, temperatura 4-150C farglebSi. 
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sur. 8.3.3. produqtis orTqliT pirdapiri gacxelebis  
 inJeqtoruli sterilizatori 

 

1. firfitebiani Tbomcvleli; 2. orTqlis inJeqciis kamera; 3. siTbos 
gadacemis xazi; 4. dayovnebis kamera; 5. homogenizatori; 6. firfitebiani 
gamaciebeli; 7. steriluri rezervuari; 8. recxvisa da dezinfeqciis xazi;          
9. kondensatori.  

 
xilisa da bostenulis wvenis, agreTve piures aseptikuri meTodiT 

Sesanaxad farTod gamoiyeneba didi moculobis tankebi > 500 l, romelic 
mzaddeba metalis, polimeruli an rkina-betonis masalisagan. Sida mxare 
dafarulia masaliT, romelic ar iwvevs raime saxis cvlilebebs Sesanax 
produqtSi. 

 
tankebi, gamoyenebuli mowyobilobebi da milgayva-

niloba winaswar eqvemdebareba damuSavebas. sterilizacia 
tardeba orTqliT, wneva 1,9-2,7 bari, temperatura 121-1300C. 
steriluri carieli tanki erTi ori dRis Semdeg 
mowmdeba hermetulobaze.  

aseptikuri CamosxmisaTvis da Sesanaxad gamoiyeneba 
agreTve mravalfenovani polimeruli masalisagan dam-
zadebuli tomrebi, tevadoba > 200 kg.  

 
sur. 8.3.4. wvenis Sesanaxi tanki 
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a 
 
 

 
 

sur. 8.3.5. aseptikuri Camosxma sterilur taraSi (Bag in Bin) 
 

 
 
damfasoebeli kameris CamtvirTavi Stuceri uerTdeba milgayvanilobas, 

romlis saSualebiTac steriluri produqti gamacxeleblidan specialuri 
SemaerTebelis saSualebiT gadadis sterilizebul taraSi. raodenobis 
ganszaRvra xorcieldeba woniTi meTodiT da garkveuli donis miRwevis 
Semdeg Camosxma wydeba da ixureba hermetulad. xvedriTi wonis mixedviT ki 
SesaZlebelia masis moculobaSi gadayvana. rbil SefuTvaSi moTavsebuli 
produqti ideba plastmasis an xis konteinerebSi an yuTebSi.  

Sesanaxad gankuTvnil did tevadobas ukeTdeba markireba, romelzec 
aRiniSneba: nomeri, produqciis dasaxeleba, mSrali nivTierebis Semcveloba, 
produqtis masa an moculoba, gamoSvebis TariRi,  Senaxvis sagarantio vada.  

Bag in Bin sistemaSi markireba xorcieldeba rogorc tomaraze, aseve 
konteinerze. tomaraze winaswar aris dafiqsirebuli monacemebi, xolo konte-
inerze aRiniSneba: nomeri, produqciis dasaxeleba, mSrali nivTierebis Semcve-
loba, produqtis masa an moculoba, gamoSvebis TariRi, Senaxvis sagarantio 
vada. 

wveni inaxeba aseptikur pirobebSi. optimalurs warmoadgens temperatura 
0-20C, da Senaxva SesaZlebelia erTi wlis manZilze. maRali temperatura da 
temperaturis ryevadoba dakavSirebulia negatiur movlenebTan – icvleba 
feri, aromati, gemo.    
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sakontrolo kiTxvebi 
 

1. daasaxeleT wvenisa da piures Senaxvis teqnologiis pirobebi. 
2. ra aris firfitebiani Tbomcvlelis muSaobis principi? 
3. rogoria inJeqtoruli sterilizatoris muSaobis principi? 
4. rogoria tankis tevadoba? 
5. romeli monacemebis dafiqsireba xdeba markirebis dros?  
6. rogoria didi moculobis taraSi wvenis da piures Senaxvis reJimi?   

 
 
 

merve modulis sademonstracio Temebi 
 

1. xilisa da bostneulis wvenis saxeebi da maTi daxasiaTeba; 
2. gamWvirvale wvenis miRebis teqnologia; 
3. neqtaris warmoebis teqnologia; 
4. wvenis pirveladi Camosxmis teqnologia.  
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moduli 9. xilis koncentrirebuli wveni 

 

Tema 9.1. koncentrirebuli wvenis warmoebis teqnologiuri procesebi da 
Tavisebureba 

 

koncentrirebuli wveni aris produqti, romelic miiReba fizikuri 
meTodiT wylis gansazRvruli raodenobis aorTqlebis safuZvelze. mzaddeba 
naturaluri gamWvirvale da gaumWvirvale wvenisagan. 

ekonomiuri mosazrebiT, saSemodgomo kompaniis dros, didi gadatvirTvis 
pirobebSi, mizanSewonilad iTvleba mxolod fermentebiT damuSavebuli 
centrifugirebuli, arastabiluri, gaumWvirvale wvenis koncentratis miReba. 

arasezonur periodSi ki SesaZlebelia gamWvirvale wvenis miReba, ro-
melic gamoirCeva ukeTesi xarisxobrivi maCveneblebiT, Sesabamisi damuSavebis 
Semdeg. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sur. 9.1.1. koncentrirebuli wvenis warmoebis teqnologiuri sqema 

koncentrireba 

gaciveba  

tankSi  

gadatana   

gamWvirvale 

koncentrati 

aromatis war-

momqmneli niv-

Tierebebis gamo- 

yofa  

meoradi 
fermentacia 

stabilizacia 

centrifugireba 

kizelguris 

filtri

gamownexva 

centrifugireba 

pirveladi 

aorTqleba 

koncentrireba 

gaciveba  

tankSi  

gadatana   

gaumWvirvale 

koncentrati 
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koncentratis miReba gamWvirvale da gaumWvirvale wvenidan moicavs 
ramdenime proceduras. 

gaumWvirvale koncentrirebuli wvenis misaRebad aorTqlebas 
eqvemdebareba daqucmacebuli masidan miRebuli da Semdeg centrifugirebuli 
wveni (sur. 9.1.1.). 

xilis koncentrirebuli wvenis miReba xorcieldeba Tburi damuSavebis 
meTodis gamoyenebiT, romlis arsi mdgomareobs, gardaiqmnas orTqlad Txeva-
di fazis garkveuli nawili. vinaidan xilis wvenebis umravlesoba mgrZno-
biarea maRali temperaturis mimarT, Tburi damuSaveba xorcieldeba dabali 
wnevis pirobebSi. amis Sedegad wvenis duRilis temperatura <600C. miTiTebul 
temperaturaze aqtiurdeba JangviTi fermentebi: askorbinoqsidaza, polife-
noloqsidaza da sxva, aman ki SeiZleba gamoiwvios wvenis xarisxis mniSvnelo-
vani daqveiTeba, agreTve mikroorganizmebis ganviTarebis procesi. aRniSnulis 
gaTvaliswinebiT centrifugirebis Semdeg tardeba pasterizacia firfitebian 
TbomcvlelSi 85...950C temperaturis pirobebSi ramdenime wamiT. aorTqlebis 
procesi SeiZleba daiyos or etapad: pirveladi aorTqleba – aromatis 
warmomqneli nivTierebebis gamoyofa da Semdgomi periodi _ aorTqleba xsnadi 
mSrali nivTierebis saWiro koncentraciis miRwevamde.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

    
 

sur. 9.1.2. aromatis warmomqmneli nivTierebebis gamoyofis procesi 

wveni   

nawilobrivi 

aorTqleba   

wveni aro-

matuli niv-

Tierebebis 

wylis orTqli 

+ aromatis 
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nivTierebebi   

reqtifikacia   luteruli 

wyali   

aromatis war-

momqmneli niv-

Tierebebis 

distilati

kondensacia aromatis warmomqmneli 

nivTierebebis Txevadi 

koncentrati (koncen-
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aromatis warmomqmneli nivTierebebi miiReba wylis distilatis saxiT, 
Semdeg xdeba koncentrireba reqtifikaciiT. procesi mimdinareobs warmodgeni-
li sqemiT (sur. 9.1.2.). 

aromatuli nivTierebebis gamoyofis Semdeg mimdinareobs wvenis stabili-
zaciisa da dawmendis procesi. wveni gadaitaneba rezervuarSi, sadac tardeba 
meoradi fermentacia _ darCenili peqtinisa da saxameblis hidrolizis 
mizniT.  

wvenis dasamuSaveblad aucilebelia moqmedebis gansxvavebuli meqanizmis 
mqone peqtolituri fermentebis gamoyeneba – peqtinmeTilesTeraza, poligalaq-
turonaza da peqtinliaza. saWiroa agreTve saxameblis hidrolizi (Teslovne-
bis SemTxvevaSi), risTvisac wvens emateba fermentuli preparati, romelic 

Seicavs α-amilazas.  
fermentebis aqtivoba damokidebulia damuSavebis temperaturasa da pH. 

optimalurad iTvleba temperatura 500C da pH 4,5. damuSaveba > 550C 
temperaturaze dauSvebelia. 

wvenebis stabilizacia xorcieldeba aromatis warmomqmneli nivTierebebis 
gamoyofis Semdeg. am mizniT gamoiyeneba bentoniti, Jelatini, kizelzoli. 
isini emateba mkacrad gansazRvruli TanmimdevrobiT: bentoniti _ Jelatini _ 
kizelzoli, normireba warmoebs laboratoriis rekomendaciiT. TiToeuli 
cikli moiTxovs oTx saaTs. dayovnebis Semdeg eqvemdebareba gafiltvras 

filtraciis meTodis SerCeva damokidebulia produqtis saxeze. swori 
SerCeva bevrad ganapirobebs filtraciis efeqturobas, romelic xasiaTdeba 
darCenili Sewonili nawilakebis parametrebiT. raodenobrivi maCveneblebis 
gamosaxatavad gamoiyeneba NTU erTeuli 

SemuSavebulia sxvadasxva teqnologiuri gadawyvetis Sesabamisi 
gasafiltri mowyobilobebi: firfitebiani _ damxmare saSualeba celuloza 
da kizelguri (an perliti), moleqili filtri _ damxmare saSualeba 
kizelguri (an perliti), vakuum-filtri _ damxmare saSualeba kizelguri 
(iSviaTad perliti). 

arsebobs sxvadasxva konstruqciis danadgarebi, romelTa saSualebiTac 
xorcieldeba wvenis aorTqleba. 

koncentrirebisaTvis upiratesoba eZleva ramdenimesafexurian danadgars, 
sadac SesaZlebelia moxdes aorTqlebis siTbos garkveuli nawilis 
dabruneba.   

samsafexuriani danadgari muSaobs TandaTanobiT daweuli temperaturisa 
da wnevis pirobebSi (sur. 9.1.3). amaorTqlebeli mowyobiloba gamoirCeva 
orTqlis mcire danaxarjiT, radgan mxolod pirvel korpuss miewodeba 
orTqli, xolo meore da mesame safexuri muSaobs meoradi orTqliT 
(warmoiqmneba duRilis temperaturis miRwevis dros). temperaturebs Soris 
sxvaoba dasaSvebia 10-250C farglebSi. pirveli safexuri 700C, meore 550C da 
mesame 400C. muSaobis principi mdgomareobs imaSi, rom roca mSrali 
nivTierebis raodenoba miaRwevs garkveul koncentracias, wveni gadadis 
momdevno safexurze.  
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sur. 9.1.3. samsafexuriani pirdapirgadamdeni danadgaris sqema 

koncentrirebis procesSi xsnadi mSrali nivTierebis raodenoba 
TandaTanobiT matulobs da saboloo maCvenebeli Seadgens 60-70% 

asaorTqleblad gamoiyeneba firfitebiani danadgari gamfrqvevi feniT. 
danadgaris nawilebis erTmaneTTan TanmimdevrobiT SeerTeba uzrunvelyofs 
koncentrirebis orsafexurian process erT amaorTqlebelSi, produqtis 
ganmeorebiTi cirkulaciis gareSe (sur. 9.1.4.). 

 

         a                                          b 

sur. 9.1.4. firfitebiani danadgari gamfrqvevi feniT,  
sqematuri saxe 

1. wvenis miwodeba; 2. firfita produqtisaTvis; 3. orTqlis firfita;         
4. meoradi orTqlisa da produqtis miwodeba pirveli safexuridan 
separatorSi; 5-6. separatoridan produqtis miwodeba meore safexurze;         
7. koncentrirebuli wvenis Semkrebi; 8. tumbo koncentrirebuli wvenisaTvis.  
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koncentrireba aRniSnul aparatSi xorcieldeba paralelur reJimSi. 
produqti miewodeba danadgaris marcxena nawils (1a) da gadis firfitis 
naxevarSi (2a), romelic orTqlis firfitis saSualebiT cxeldeba (3a). 
naxevrad koncentrirebuli wveni da orTqli amis Semdeg gadadis separatorSi 
(4b), sadac xdeba wvenis gamoyofa da is tumbos saSualebiT gadaiqaCeba (5b) 
marjvena firfitaSi (6b). miRebuli koncentrirebuli wveni xvdeba SemkrebSi 
(7a,b), sadac tumbos saSualebiT gadaiqaCeba (8b). orTqli firfitis orive 
naxevridan separatoris (4a,b) gavliT gadadis kondensatorSi.   

_ firfitebiani aparati gamfrqvevi feniT iZleva karg Sedegs citrusebis, 
vaSlis, msxlis, ananasis, kenkrovnebisa da sxva wvenebis SemTxvevaSi. aromatis 
warmomqmneli nivTierebebis misaRebad firfitebiani aparati uerTdeba martiv 
danadgars. 

miRebuli koncentrirebuli wveni civdeba ≤ 200C da gadaitaneba aseptikur 
pirobebSi didi moculobis taraSi – tankebSi da rbil SemfuTavSi. 

koncentrirebuli wvenis pozitiuri mxare:  
_ wylis aqtivobis Semcirebis safuZvelze matulobs qimiuri 

nivTierebebis stabiluroba da mikroorganizmebis mimarT gamZleoba;  
_ mcirdeba moTxovna taraze, transportze, Sesanax farTze; 
_ koncentrirebuli wveni gamoiyeneba, rogorc naxevarfabrikati 

aRdgenili wvenebis misaRebad;  
_ koncentrirebuli wvenis gamoyeneba SesaZlebelia mTeli wlis 

manZilze nebismier dros. 
koncentrirebuli wvenisagan aRdgenili wvenis miRebis teqnologia 

moicavs ramdenime proceduras (sur. 9.1.5.). 
 

 

 

 

 

 

 

sur. 9.1.5. aRdgenili wvenis momzadebis teqnologiuri sqema 

1. msxvili tanki; 2. xraxniani tumbo; 3. mkvebavi Semkrebi amreviT;          
4. xraxniani tumbo; 5. xarjsazomi (rotametri); 6. Semrevi; 7, 10, 15, 17. tumbo 
wvenisaTvis; 8. kizelguris filtri; 9. Semkrebi; 11. firfitebiani  filtri;    
12. aromatis warmomqmneli nivTierebis Txevadi koncentratis dozatori;      
13. Sualeduri Semkrebi; 14. kbilebiani koloiduri wisqvili;          
16. deaeratori; 18. firfitebiani pasterizatori.     
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gamWvirvale koncentrati wveni tankidan (1) xraxnuli tumbos saSualebiT 
(2) gadaiqaCeba SemkrebSi (3), romelic aRWurvilia amreviT.   

Semkrebidan xraxnuli tumbos (4) saSualebiT xarjsazomis gavliT 
gadaiqaCeba or SemrevSi (6), romelic aseve aRWurvilia amreviT. ori Semkrebi 
uzrunvelyofs xazis uwyvet muSaobas.  

wvens, romelic moTavsebulia SemrevSi emateba saWiro komponentebi. 
pirvel rigSi wvenis aRdgena xdeba wylis Sesabamisi raodenobis damatebiT. 
xsnadi mSrali nivTierebis saWiro donemde dasayvanad recepturis 
Sesabamisad.  

gamWvirvale wvenis misaRebad momzadebuli wveni Semrevidan xraxnuli 
tumbos (7) saSualebiT gadaiqaCeba kizelguris filtris (8) gavliT SemkrebSi 
(9).   

wvrili nawilakebi, romlebic ar kavdeba kizelguris filtrze cildeba 
firfitebiani filtris saSualebiT (11). Semdeg wveni gadaiqaCeba SemkrebSi (13), 
romelic aRWurvilia amreviT.  

aromatuli nivTierebebis Txevadi koncentrati specialuri tumbos 
saSualebiT xvdeba dozatorSi (12), kargad ereva wvens da gadaiqaCeba 
SemkrebSi (13).  

arasasurveli JangviTi procesebis gamosaricxad da haeris buStukebis 
mosacileblad wveni tumbos (15) saSualebiT gadaiqaCeba deaeratorSi (16). 
Semdeg tumbos (17) daxmarebiT xvdeba firfitebian TbomcvlelSi (18).  

gaumWvirvale koncentrirebuli wvenidan aRdgenili wvenis misaRebad 
teqnologiuri procesi waromdgenili sqemis analogiurad mimdinareobs, 
mxolod wveni xraxnili tumbos saSualebiT (7) miewodeba kbilebian 
koloidur wisqvils (14), sadac komponentebis homogenizaciis Sedegad iZens 
karg, stabilur mdgomareobas da Semdeg xvdeba Sualedur SemkrebSi (13). 

aromatis warmomqmneli nivTierebebis Txevadi koncentrati dozatoridan 
(12) specialuri tumbos saSualebiT uhaero pirobebSi miewodeba gamtar mils, 
sadac xdeba wvenTan Sereva. gadaiqaCeba SemkrebSi (13) kargad ireva da 
eqvemdebareba deaeracias (16), Semdeg ki pasterizacias firfitebian 
TbomcvlelSi. 

 

sakontrolo kiTxvebi 

1. ras warmoadgens koncentrirebuli wveni? misi pozitiuri mxare. 
2. rogoria gaumWvirvale koncentratis miRebis teqnologia? 
3. rogoria gamWvirvale koncentratis miRebis teqnologia? 
4. rogoria samsafexuriani danadgaris muSaobis principi? 
5. rogoria firfitebiani danadgaris muSaobis principi? 
6. rogoria aRdgenili wvenis momzadebis teqnologia? 
7. rodis xdeba aromatuli nivTierebebis mocileba? 
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Tema 9.2. wvenis dawmendis meTodebi 
 

gamWvirvale wvenis misaRebad saWiroa ori amocanis gadawyveta: 
movaSoroT wvens aramdgradi koloidebi, romlebic xels uSlian uxeSi 
dispersiuli fazis nawilakebis daleqva-sedimentacias; uzrunvelyofil iqnes 
gafiltrul da gawmendil wvenSi darCenili koloidebis stabilizacia. 

simRvrivis mocileba SesaZlebelia Semdegi meTodebiT: fermentuli 
preparatebiT damuSaveba, mastabilizirebeli saSualebebis gamoyeneba, 
filtracia.  

fermentuli preparatebis daxmarebiT maRalmolekuluri nivTierebebi, 
romlebic monawileoben simRvrivis warmoqmnaSi, gardaiqmnebian dabalmo-
lekulur xsnad nivTierebebad.  

wveni mxolod uxeSi filtraciis Semdeg eqvemdebareba aorTqlebas. 
procesi mimdinareobs vakuumis pirobebSi, temperatura < 600C, miiReba 
dearomatizebuli wveni, gaormagebuli mSrali nivTierebiT. 

miRebuli wveni gadaitaneba rezervuarSi fermentuli damuSavebisaTvis. 
procesi mimidinareobs 50-550C temperaturis pirobebSi. dawmendis efeqti 
aixsneba peqtolituri fermentebis moqmedebiT, ris Sedegadac peqtini 
ixliCeba xsnad SenaerTebad. procesis Semdeg wvenSi cilebis raodenoba 
mcirdeba. wvens emateba agreTve fermenti, romelic axdens saxameblis 
hidrolizs.  

fermentuli preparatebiT damuSavebis Semdeg wvenis stabilizaciisaTvis 
gamoyeneba sxvadasxva saSualebebi _ bentoniti, Jelatini, kizelzoli. 
miwodeba xdeba aRniSnuli TanmimdevrobiT. 

bentoniti aris vulkanuri warmoSobis Tixa. mas gaaCnia uaryofiTi da 
dadebiTi muxtebi, moqmedebs fenolur naerTebze, cilebze, mTrimlav 
nivTierebebze, amcirebs mZime metalebis Semcvelobas. 

Jelatini flobs dadebiT muxts da iwvevs Sewonili nawilakebis 
gamoleqvas. gamoiyeneba mJavuri hidroliziT miRebuli Jelatini. amcirebs 
fenoluri naerTebis Semcvelobas da aumjobesebs filtracias. 

kizelzoli warmoadgens siliciumis mJavis koloidur xsnars, romelsac 
aqvs rZis Sewonili gaumWvirvale saxe. gamoiyeneba uaryofiTad damuxtuli 
kizelzoli, koncentracia 15%, 30%. igi damxmare saSualebaa JelatiniT 
stabilizaciisaTvis. 

wvenis stabilizaciis Semdeg tardeba filtracia gamWvirvalobis 
SedarebiT maRali xarisxis misaRwevad. 

filtracia gulisxmobs, mocildes wvens suspendirebuli da koloiduri 
nawilakebi. filtraciis dros gamodis wveni, magram ar  kavdeba nivTierebebi, 
romlebic iwveven simRvrives. 

filtraciis meTodis sworad SerCeva damokidebulia produqtis saxeze da 
bevrad ganapirobebs filtraciis efeqturobas, romelic xasiaTdeba Sewonili 
nawilakebis parametrebiT. raodenobrivi maCveneblebis gamosaxatavad gamoi-
yeneba NTU  erTeuli. magaliTad, gamWvirvale wveni _ 1,1...2,0; odnav mRvrie _ 
2,6...5,0; Zalian mRvrie – 10,1...20,0. NTU izomeba nefelometrze an turbidimetris 
saSualebiT.  
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SemuSavebulia sxvadasxva teqnologiuri gadawyvetis Sesabamisi 
gasafiltri mowyobilobebi: firfitebiani _ damxmare saSualeba celuloza 
da kizelguri (an perliti), moleqili filtri _ damxmare saSualeba 
kizelguri (an perliti), vakuum-filtri _ damxmare saSualeba kizelguri 
(iSviaTad perliti).  

wvenis stabilizaciis dros warmoqmnili leqis mosacileblad an didi 
raodenobiT Sewonili nawilakebis Semcveli wvenis gasafiltrad rekomendire-
bulia vakuum-rotaciuli filtri (sur. 9.2.1.). igi Sedgeba amZravi saSualebiT 
mbrunavi erTi an mravalseqciani dolisagan. misi garsi qmnis karkass, 
romelzec gadakrulia poliamidis an poliesTeris gamfiltravi qsovili. 
vakuum-tumbos saSualebiT warmoqmnili gauxSoeba vrceldeba specialuri 
sistemis milebis saSualebiT mTel zedapirze. procesis dawyebamde 
mimdinareobs damxmare gamfiltravi masalis kizelguris an perlitis fenis 
formireba. momzadebis xangrZlivoba 45 wuTi. amis Semdeg filtri mzad aris 
eqspluataciisaTvis – miewodeba gasafiltrad gamzadebuli wveni.   

 

 

sur. 9.2.1. vakuum-rotaciuli filtri 

 

wvenis ultrafiltraciisaTvis gamoiyeneba milisebri polimeruli 
membranebi. milebis SedarebiT didi diametri (6, 12, 24 mm) iZleva saSualebas, 
garTulebis gareSe gaifiltros wveni, romelic Seicavs Sewonil nawilakebs 
SedarebiT meti raodenobiT, iyofa retentatad da permeatad – gamWvirvale 
wveni. makromolekulebi da myari nivTierebebi koncentrirdeba membranis 
zedapirze da warmoqmnis meorad membranas, risi mocilebac periodulad 
tardeba.  

ultrafiltraciis procesSi (sur. 9.2.2.) wvens scildeba mikroskopuli 
nawilakebi. miRebuli siTxe kristalurad sufTaa da gamWvirvalobis 

maCvenebeli SeiZleba iyos NTU ≤ 0,5; ultrasafiltracio modulis SigniT 
produqti ganagrZobs recirkulacias, vidre ar miiReba sufTa wveni.  
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sur. 9.2.2. ultrafiltri 

mikrofiltris (sur. 9.2.3.) moqmedebis principi emyareba membranul 
teqnologias forebis diamteri 0,1...10 mkm farglebSia. gamWvirvale wvenis 
gamosavlianoba Seadgens 95...97%. didi mniSvneloba aqvs mikrofiltracias 
Seferili wvenebis dasamuSaveblad, vinaidan bunebrivi saRebavi nivTierebis 
danakargi mcirea. 

 

sur. 9.2.3. mikrofiltri  
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wvenis stabilizaciisaTvis gamoiyeneba agreTve centrifuga. misi muSaobis 
principia centridanuli Zalebis daxmarebiT moxdes nivTierebebis dayofa 
simkvrivis safuZvelze.  

centrifuga, romlis drosac gamoiyofa Txevadi faza da didi raode-
nobiT myari nivTierebebis Semcveli masa gamoiyeneba wvenebis fermentuli 
preparatebiT damuSavebis Semdeg. centrifuga, romlisTvisac damaxasiaTebelia 
maRali siCqare, ixmareba Txevadi fazebisa da SedarebiT mcire raodenobiT 
myari nivTierebebis mosacileblad gafiltvris win. es procesi zrdis 
filtris warmadobas da amcirebs wvenis danakargebs.  

TviTdawmenda – xangrZlivi droiT Senaxvis dros wveni TavisTavad 
warmoqmnis myar da Txevad fazas, Semdeg siTxe eqvemdebareba gafiltvras. 
procesis dros ar miiReba specialuri zomebi fazaTa gayofisaTvis, amitom am 
meTodma miiRo TviTdawmendis saxelwodeba. procesis xangrZlivoba damoki-
debulia wvenis qimiur Semadgenlobaze, fermentebis aqtivobaze. 

 
sakontrolo kiTxvebi 

1. ra meTodebi gamoiyeneba wvenis simRvrivis mosacileblad? 
2. raSi mdgomareobs fermentaciis daniSnuleba? 
3. daasaxeleT stabilizatorebi da rogoria maTi Tanmimdevroba? 
4. ra saxis filtrebi gamoiyeneba wvenis gasafiltrad? 

 
 

Tema 9.3. wvenis Camosxma, markireba da Senaxva 
 

didi moculobis tevadobebSi Senaxuli pirdapiri gamowurviT miRebuli 
da koncentrirebuli wveni SeiZleba gamoyenebuli iqnes wlis nebismier dros. 

wvenisa da neqtaris Camosasxmelad gamosayenebel taras ganekuTvneba 
boTlebi (minis, polimeruli masalis), liTonis qilebi da rbili SemfuTavi. 

Camosxmis procesSi SeiZleba moxdes mikroorganizmebiT ganmeorebiT 
inficireba, amdenad, aucilebelia Sesabamisi procedurebis Catareba. meoradi 
konservirebis ZiriTadi meTodebia: cxeli Camosxma da civi Camosxma _ Sevseba 
xdeba ori wesiT: mimdinarebs aseptikur pirobebSi da Camosxmis Semdeg 
tardeba pasterizacia. 

cxlad Camosxma gulisxmobs produqtis pasterizacias firfitebian 
TbomcvlelSi an maRali siblantisa da Sewonili nawilakebis SedarebiT 
didi raodenobiT Semcveli wvenis gacxelebas milebian TbomcvlelSi, 
Semdgom ki gacivebas Camosxmis temperaturamde, ZiriTadad 75-900C farglebSi.  

Tburi damuSaveba firfitebian an milebian TbomcvlelSi mimdinareobs 
sxvadasxva temperaturuli reJimisa da xangrZlivobis pirobebSi, 
mikrobiologiuri dasenianebis xarisxisa da Sewonili nawilakebis 
raodenobaze damokidebulebiT. xilis wvenis pasterizacia tardeba 92...960C 
temperaturaze, 10...12 wami an 82...850C temperaturaze, 15 wami. xilis neqtaris 
damuSavebis efeqti miiRweva 105...1150C temperaturze 10...30 wamiT dayovnebis 
Sedegad; xolo bostneulis wvenis 110...1200C temperaturaze, dayovneba 3...5 
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wuTi. aRniSnuli procesis Catarebis Semdeg produqti civdeba cxeli 
Camosxmis temperaturamde, rac gansxvavebulia obieqtis mixedviT. 

Camosxma mimdinareobs winaswar gacxelebul boTlebSi, romlebic 
dauyovnebliv ixureba xraxniani sacobiT an Tvist-off tipis xufiT SedarebiT 
farToyeliani boTlebis SemTxvevaSi. daSoreba produqtis Sevsebis donidan 
boTlis zeda kidemde ar unda iyos < 15 mm, raTa ar moxdes wvenis gadmoRvra, 
roca miemarTeba dasaxufad. carieli adgili damokidebulia boTlis formaze 
– 1 l viwroyeliT _ 2,75 ml, farTo yeliT _ 24 ml. wvenis dafasoeba 
SesaZlebelia agreTve liTonis taraSi. 

cxeli wveniT Sevsebuli da daxufuli boTlebi Tavsdeba uwyveti 
qmedebis gvirabul pasterizatorSi, cxeldeba saWiro temperaturamde, 
yovndeba garkveuli periodi da Semdeg civdeba safexurebrivad 30...350C 
temperaturamde. procesi mimdinareobs kameraSi, romelsac gaaCnia ramdenime 
zona, maT Soris temperaturis sxvaobam ar unda gadaaWarbos 150C.         

xilisa da bostneulis wvenebis Camosxmis teqnologiuri procesi 
xorcieldeba ramdenime etapad (sur. 9.3.1). carieli boTlebi gorgolaWebiani 
konveieris (1) saSualebiT gadaecema agregats (2), sadac SefuTuli boTlebi 
avtomaturad ixsneba, gadaadgildeba konveieriT da gadaecema sarecx manqanas 
(3). garecxili boTlebi cxeldeba _ temperatura ramdenadme aRemateba 
Camosxmis temperaturas. boTlebi eqvemdebareba kontrols (4) da ivseba cxeli 
wveniT erTkamerian vakuumis danadgarSi (5), Semdeg ixufeba Sesabamisi 
sacobiT. neqtars axasiaTebs SedarebiT meti siblante, misi Camosxma 
xorcieldeba orkamerian vakuumis danadgarSi (6) cxel mdgomareobaSi. 
Sevsebuli da daxufuli boTlebi miemarTeba gvirabul pasterizatorSi (7), 
saidanac gamodis gacivebul mdgomareobaSi, temperatura 30...350C.  Semowmebis 
Semdeg mimdinareobs etiketireba (8) specialuri manqanis saSualebiT (9), 
boTlebi ifuTeba muyaos kolofebSi an plastmasis yuTebSi da gadaitaneba 
Sesanaxad. 

 

 

sur. 9.3.1. xilisa da bostneulis wvenisa da neqtaris Camosxmis sqema  

1. gorgolaWebiani konveieri; 2. SefuTvis avtomaturad momcilebeli agregati; 
3. boTlebis sarecxi manqana; 4. boTlebis kontroli;                     5. 
Camosxmis erTkameriani vakuum-danadgari; 6. Camosxmis orkameriani vakuum-
danadgari; 7. gvirabuli pasterizatori da rekuperatoruli gamacivebeli; 8. 
maetiketirebeli danadgari; 9. boTlebis SemfuTavi manqana.   
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civi Camosxmis dros boTlebi (an liTonis qilebi) ivseba wveniT, ixufeba 
da Semdeg sterildeba. gacxelebis dros adgili aqvs produqtis moculobis 
momatebas, kompensirebis mizniT saWiroa boTlebSi Tavisfuali moculobis 
datoveba 2,4-3,5% farglebSi. miuxedavad aRniSnulisa pasterizaciis procesSi 
mainc aqvs adgili Sida wnevis warmoqmnas. magaliTad, 1 litri tevadobis 
daxuful boTlebSi Sida wnevam Seadgina 6,1 bari Semdegi parametrebis 
pirobebSi: Camosxmis temperatura 100C, pasterizaciis tempratura 700C, 
Tavisufali moculoba 3%. boTlebi uZleben Sida wnevas, magram am 
maCvenebelma ar unda gadaaWarbos 8 bars. 

civad Camosxmuli produqtis pasterizacia tardeba morwyviTi sistemis 
pasterizatorSi. igi aris ori saxis – perioduli da uwyveti qmedebis.  

perioduli moqmedebis morwyviTi pasterizatoris danadgari Sedgeba 
kamerisagan, sadac xdeba dafasoebuli da daxufuli boTlebis Setana 
satransoprto urikis saSualebiT. wyali cxeldeba urikis qveS arsebul 
rezervuarSi orTqlis pirdapiri inJeqciiT an arapirdapiri gziT da 
gadaiqaCeba tumbos saSualebiT perforirebul tevadobaSi, romelic 
moTasevbulia urikis zeviT. wyali acxelebs daxuful boTlebsa da produqts 
saWiro temperaturamde da Semdeg kvlav brundeba rezervuarSi. pasterizaciis 
temperaturis miRwevisa da dayovnebis periodis gavlis Semdeg siTbos 
miwodeba wydeba da momdevno etapze iwyeba gaciveba. pH, mikroorganizmebis 
saxisa da raodenobis, taris zomisa da saxis mixedviT temperatura da 
damuSavebis xangrZlivoba gansxvavebulia. perioduli moqmedebis morwyviTi 
pasterizatori ZiriTadad gamoiyeneba mcire warmadobis sawarmoSi. 

uwyveti qmedebis gvirabul (parametrebi 2,0...5,5 X 3,5...30,0 m) morwyviT 
pasterizatorSi wyali cxeldeba arapirdapiri saSualebiT, milisebri 
seqciebis TbomcvleliT an uSualod orTqlis inJeqciiT. Sevsebuli da 
daxufuli boTlebis moZraoba gvirabSi xorcieldeba firfitebiani 
konveieriT. gadaadgileba xdeba TandaTanobiT winaswari gacxelebis, 
pasterizaciisa da gacivebis zonaSi. xangrZlivoba 50-70 wuTia sxvadasxva 
parametrebis gaTvaliswinebiT. sxvaoba temperaturebs Soris ar unda iyos > 
250C, raTa ar moxdes boTlebis mtvreva. 

boTlebisa da liTonis qilebSi wvenis Camosasxami danadgari warmoadgens 
ZiriTadad karuselis tipis manqanas. konveieri imarTeba meqanikurad, xolo 
Camosasxmeli organo (sarqveli) eleqtroplevmaturi an meqanikuri amZraviT. 
Camosxmis done da produqtis raodenoba regulirdeba moculobiTi an 
gravimetruli meTodiT. Camosxmis masa damokidebulia Camosasxmeli organos 
raodenobaze (sur. 9.3.2.). 
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sur. 9.3.2. minis boTlebSi Camomsxmeli danadgaris konstruqcia 

wvenis civi steriluri Camosxma tardeba pasterizaciis an sterili-

zaciisa da gacivebis Semdeg, temperatura ≤ 200C. dafasoeba mimdinareobs as-
petikur pirobebSi da sterilur taraSi. civi steriluri CamosxmisaTvis 
ZiriTadad gamoiyeneba rbili SemfuTavi. 

rbil SefuTvas ganekuTvneba mravalfenovani muyaosgan damzadebuli tara, 
Bag in Box da Tetra-Pak. muyaos tara Sedgeba xuTi fenisagan, mimarTuleba zevi-
dan qveviT aseTia: polieTileni, presirebuli muyao, polieTileni, mfaravi 
fena da polieTileni. muyaos ZiriTadi funqciaa misces SefuTvas simyare. 
Tetra-Pak warmoadgens parafinirebul muyaos, romelic polieTileniT aris Se-
mokruli. Bag in Box sistemis SemfuTavi Sesdgeba kombinirebuli polimeruli 
masalisagan da gofrirebuli muyaos yuTisagan. paketi mzaddeba mravalfeno-
vani, maT Soris aluminis folgis gamoyenebiT da aRWurvilia Semavsebeli 
StuceriT. moculoba 1, 3, 5, 10, 20 litri. 

 

  

Tetra-Pak                                                                     Bag in Box 
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Camosxma rbil SefuTvaSi xorcieldeba produqtis moculobis an masis 
mixedviT. dozireba Camosasxmel danadgarSi xdeba specialuri mowyobilobis 
saSualebiT. 

poleTilenis boTlebSi Camosxmis procesi moicavs ramdenime proceduras 
(Tema 3.4). Camosxmis dasawyisSi mimdinareobs cxeli haeriT daberva; gamasteri-
lebeli saSualebiT (wyalbadis zeJangi) damuSaveba; cxeli haeriT Sroba 
samjer;  steriluri boTlebi ivseba produqtiT im raodenobiT, romelic 
gansazRvrulia dozatoriT; bolo fazaze kameridan gamosvlis win ixureba 
induqciuri saSualebiT. 

rbili SemfuTavis formireba SesaZlebelia wvenis Camomsxmel danadgarSi 
specialuri mowyobilobis saSualebiT. aqve xdeba maTi sterilizacia 
wyalbadis zeJangiT, haeriT daberva, gaSroba, Camosxma aseptikur pirobebSi da 
Semdeg ultrabgeriT darCilva (sur. 9.3.3.).   

 
 

 

 

 

 

 

 

sur. 9.3.3. wvenis Camosasxmeli danadgari mowyobilobiT, sadac xdeba   
mravalfenovani masalisagan SemfuTavis formireba 

erTi da igive danadgarSi SesaZlebelia damzaddes sxvadasxva zomis 
SemfuTavi da es xorcieldeba ramdenime wuTSi. rulonis masalisagan rbili 
SemfuTavi mzaddeba saxelurian Camosasxmel danadgarSi (sur. 9.3.4.).  

Camosxmis procesi moicavs ramdenime etaps: rulonis masala maRaziidan (1) 
xvdeba sadezinfeqcio abazanaSi (9), romelSic aris wyalbadis zeJangis 
gansazRvruli koncentraciis xsnari. Semdeg xdeba cxeli haeriT an 
valcirebiT Sroba (4) da gadaecema Camosxmis sistemas (8). grZivi nawiburis 
hermetizacia tardeba uSualod Camosxmis win (11) da formirebis procesSi 
Rebulobs xelis formas (5). zeda mxares idgmeba mili, saidanac miewodeba 
produqti. mikroorganizmebis Tavidan asacileblad Camosxmis kamera mudmivad 
imyofeba cxeli wylis Warbi wnevis pirobebSi.   
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sur. 9.3.4. danadgari CamosxmisaTvis rulonis mravalfenovani SesafuTi  
masalis gamoyenebiT  

1. SesafuTi masalis ruloni; 2. urika rulonis transportirebisaTvis;          
3. wyliT uzrunvelyofa; 4. wyalbadis zeJangis mocilebis sistema;          
5. SemfuTavis formireba; 6. marTvis pulti; 7. momsaxure personalis moedani; 
8. Camosxmis sistema; 9. SesafuTi masalis sterilizacia;  10. grZiv nawiburze 
lentis dadeba; 11. eleqtromowoyilobis gacivebis sistema; 12. Camosxmis 
TariRis markirebis moduli. 
 

Tetra-Pak _ formireba xorcieldeba specilaur danadgarze. xilis wvenis 
Camosxmis Semdeg ixureba polimeruli saxuraviT (sur. 9.3.5.).  
 

 

 

 

 

 

 

sur. 9.3.5.  Tetra-Pak Camosasxmeli manqana 
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produqciis etiketireba tardeba sxvadasxva meTodiT. teniani dawebeba 
xorcieldeba specialuri manqanis saSualebiT, ZiriTadad es aris karuselis 
tipis. etiketi maRaziidan gamoitaneba weboTi an SekumSuli haeriT da ekvris 
transportioris lentaze ganTavsebul boTls.  

etiketi SeiZleba iyos TviTmwebavi da am SemTxvevaSi aucilebelia taris 
zedapiri iyos mSrali. igi mzaddeba rulonis masalisagan. mrgvali 
etiketireba ZiriTadad gamoiyeneba polieTilenis boTlebze. rbili SemfuTavi 
winaswar aris markirebuli. minisa da polieTilenis boTlebis etiketireba 
tardeba Camosxmis Semdeg.  

zogjer minis boTlebi winaswar aris etiketirebuli. etiketi mzaddeba 
polivinilqloridisagan, polipropilenis an sxva masalisagan, romelic 
garkveulwilad icavs boTls dazianebisagan, radgan faravs boTlis 
zedapiris 80%.    

SefuTuli produqti Tavsdeba specialur taraSi da ewyoba stelaJebze 
sawyobSi. procedura tardeba naxevrad an srulad avtomatizirebuli 
sistemiT. 

 
 

 

sur. 9.3.6. mza produqciis SefuTva da Senaxva 

 produqti inaxeba sufTa, mSral, kargad ventilirebad saTavsoSi,  
daculi unda iyos pirdapiri mzis sxivebisagan. Senaxvis pirobebi: haeris 
fardobiTi tenianoba 75%, temperatura < 100C, Senaxvis xangrZlivoba 12-18 Tve 
obieqtis gaTvaliswinebiT.   

mza produqciis etiketze aRiniSneba Semdegi informacia: produqciis 
dasaxeleba, gamoSvebis TariRi, masa an moculoba,  kaloriuloba, ZiriTadi 
komponentebis Semcveloba, Senaxvis vada, sawarmos dasaxeleba da misamarTi. 
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sakontrolo kiTxvebi 
 

1. daasaxeleT wvenis konservirebis ZiriTadi meTodebi. 
2. raSi mdgomareobs wvenis cxlad Camosxmis arsi? 
3. raSi mdgomareobs wvenis civad Camosxmis arsi? 
4. ramdeni saxis aris morwyviTi pasterizatori? maTi daniSnileba. 
5. aRwereT wvenisa da neqtaris Camosxmis sqema. 
6. daasaxeleT rbili SemfuTavis saxeebi. 
7. aRwereT rulonis masalisagan SemfuTavis damzadebisa da 

Camosxmis procesi.  
8. daasaxeleT etiketirebis meTodebi. 
9. rogor xdeba mza produqciis SefuTva da Senaxva? 

 
 

mecxre modulis saprezentacio Temebi 
 
 

1. wvenis koncentrirebis teqnologia; 
2. gamWvirvale wvenis miRebis teqnologia; 
3. wvenis cxlad Camosxmis teqnologia; 
4. wvenis civad Camosxmis teqnologia; 
5. wvenis aseptikurad Camosxmis teqnologia. 
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moduli 10. xilis konservireba SaqriT  
 

Tema 10.1. murabis warmoebis teqnologia 
 
 

muraba aris gadamuSavebuli saxis produqti, romelic miiReba mTeli an 
daWrili nayofebis xarSviT Saqris sirofSi. murabis asortimenti sakmaod 
mravalferovania da mis dasamzadeblad gamoiyeneba TiTqmis yvela saxeobis 
xili. 

murabis momzadebis dros didi yuradReba eqceva nayofis simwifis dones. 
mkvaxe nayofi Seicavs met protopeqtins da xarSvis procesSi masa xdeba 
Jelesmagvari; amasTan, ar aris formirebuli gemo da aromati. mwife nayofi 
xarSvis procesSi kargavs formas. 

mniSvnelovania agreTve nayofis diametris zoma. am mxriv moTxovnebi 
saxeobis mimarT gansxvavebulia: gargari da atami 30 mm, alubali 10 mm, bali 
12 mm da a.S. Zalian patara nayofebi xarSvis procesSi naoWdeba.  yuradReba 
eqceva agreTve kurkis masasac, mag., Sindis kurkis masa ar unda iyos >30%. 

nedleulis momzadebis etapi saerToa: garecxva, inspeqcia, dakalibreba 
(Tema 4.3). Semdgomi teqnologia ki obieqtis mixedviT aris diferencirebuli 
(Tema 5.1). 

vaSli, msxali, komSi – scildeba kani, 
Teslbude; msxvili nayofebi iWreba nawilebad. 
xarSvamde nayofebi Tavsdeba 0,5...1%-ian limonmJavas 
an 1%-iani sufris marilis xsnarSi, raTa nayofis 
qsovili ar gamuqdes. 

qliavi – kurkiani nayofi iCxvliteba, xolo 
msxvili nayofebi iWreba naxevrebad. 

atami – scildeba kani, iWreba nawilebad an 
naxevrebad, utardeba blanSireba wyalSi an 25-30% 
Saqris xsnarSi, temperatura 850C, xangrZlivoba 5 
wuTi. 

Sindi – utardeba blanSireba 5...10% Saqris 
xsnarSi _ temperatura 95...1000C, xangrZlivoba 0.5...1 
wuTi. 

leRvi – utardeba blanSireba wyalSi, tempe-
ratura 900C, xangrZlivoba 5 wuTi. 

yurZeni – scildeba klerti. 
mandarini iWreba nawilebad, utardeba blanSi-

reba wyalSi, temperatura 85...900C, xangrZlivoba 10 
wuTi. 

murabis momzadebis procesSi Saqris difuzia 
nayofSi da nayofidan wylis gamosvla unda 
mimdinareobdes Tanabrad. zedmeti raodenobiT 
gamosvlis SemTxvevaSi, nayofebi Zalian naoWdeba, 
magrdeba, kargavs sawyis formas. aRniSnuli uaryo-  

mosamzadebeli etapi 

blanSireba 

nayofis dayovneba 
sirofSi 3…4 saaTi, 
temperatura 70-800C 

xarSva, jeradoba 

obieqtis mixedviT 

dafasoeba 

pasterizacia 

sur. 10.1.1 murabis war-

moebis teqnologiuri 

sqema 
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fiTi faqtoris asacileblad, daculi unda iqnes Tanafardoba Saqarsa da 
nayofs Soris masis mixedviT da teqnologiuri reJimi obieqtis 
gaTvaliswinebiT. sirofisa da nayofis Sefardeba masis mixedviT unda iyos          
1 : 1. 

momzadebul nedleuls emateba Sesabamisi koncentraciis Saqris xsnari, 
temperatura 700C, dayovneba 3...5 saaTi. Saqris xsnaris koncentracia 
gansxvavebulia obieqtis mixedviT: qliavi, Sindi, alubali – 25...40%; StoSi, 
marwyvi, Jolo, mayvali – 70...75%; gargari, atami, bali, vaSli, msxali, komSi – 
45...60%.  

xarSva mimdinareobs ramdenime etapad: orjeradi – Sindi, alubali, bali; 
samjeradi – marwyvi, leRvi, yurZeni, gargari da atami nawilebad, qliavi 
kurkis gareSe; oTxjeradi – qliavi kurkiT, Teslovani nayofebi daWrili, 
gargari mTeli; xuTjeradi _ mandarini, feixoa.  

xarSva tardeba vakuum_aparatSi an specialur qvabSi. nayofebi sirofTan 
erTad Tavsdeba ortanian saxarS qvabSi, ixarSeba ramdenime wuTi, dayovneba 
5...10 saaTi, Semdeg isev meordeba procesi da a.S. 

upiratesoba eZleva xarSvas vakuum-aparatSi, radgan produqtis Setana da 
gamotana xdeba erTxel. amasTan, procesi mimdinareobs dabali temperaturis 
pirobebSi da mTavrdeba ufro swrafad. vakuum-aparatSi xarSvis dros 
nedleulis Setana xdeba sirofTan erTad; xolo yurZeni, Jolo, alubali, 
bali, Savi mocxari Tavsdeba sirofis Setanis Semdeg. duRili mimdinareobs 
10...15 wuTi, xolo gaciveba 10 wuTi. amasTan, unda gamoirTos gamacxelebeli 
da TandaTan saWiroa wnevis momateba 6 wuTis ganmavlobaSi, gacivebis Semdeg 
kvlav iqmneba vakuumi da meored mimdinareobs xarSva da a. S. vakuum-aparats 
aqvs specialuri mowyobiloba, sadac xdeba aromatis warmomqmneli 
nivTierebebis dagroveba da isev ubrundeba gamzadebul produqts.  

xarSvis procesSi regulirdeba martivi Saqrebis Semcveloba, romelic 
unda iyos 35...45%, rom ar moxdes daSaqreba. Tu misi raodenoba naklebia, 
saqarozis hidrolizis mizniT emateba limonmJava, xarSvis saerTo periodi 
Seadgens 30...40 wuTs. mza produqtSi mSrali nivTierebis Semcveloba unda 
iyos: sirofSi 70...72%, nayofSi 65...67%. koncentraciis gaTanabrebis mizniT 
dafasoebamde unda dayovndes 2...4 saaTi. 

kaklis murabis momzadebis teqnologia ramdenadme gansxvavebulia. 
gamoiyeneba mwvane nayofebi rZiani simwifis stadiaSi _ kani da SigTavsi ar 
aris gamagrebuli.  

kani scildeba meqanikuri damuSavebiT an kaustikuri sodis 5% maduRari 
xsnaris gamoyenebiT, xangrZlivoba 3...5 wuTi. irecxeba da Tavsdeba civ wyalSi 
2 dRe. wyali icvleba yovel 4-5 saaTSi. aRniSnuli proceduris damTavrebis 
Semdeg nedleuli Tavsdeba 7...10% (xvedriTi masa 1,04...1,06) kirian xsnarSi 
(Ca(OH)2). dayovneba grZeldeba vidre nayofi ar miiRebs Sav fers da saWiro 
simkvrives. irecxeba kargad civi wyliT, iCxvliteba da utardeba blanSireba 
kaliumamoniumis Sabis 1,5% maduRar xsnarSi, 10...15 wuTis ganmavlobaSi. 
yovndeba civ wyalSi da Semdeg ixarSeba 5% Saqris xsnarSi, 15-20 wuTi.  

mosamzadebeli etapis damTavrebis Semdeg iwyeba murabis xarSvis procesi. 
1 kg nedleulisaTvis saWiroa Saqris sirofi, romlis koncentracia aris         
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25-40% _ 2...3 litris odenobiT. xarSvis jeradoba 4, dayovneba 7-8 saaTi. 
xarSvis xangrZlivoba 30-40 wuTi. 1 kg kaklis murabas emateba _ 620 mg mixaki, 
380 mg dariCini, limonis mJava 1,25 g.   

teqnologiuri procesis damTavrebis Semdeg mimdinareobs dafasoeba 
Sesabamis taraSi, ixufeba hermetulad da utardeba pasterizacia. 

 
 

sakontrolo kiTxvebi 
 

1. ra aris muraba?   
2. rogoria mosamzadebeli etapis Semdgomi teqnologia obieqtis mixedviT?    
3. rogoria Saqris xsnaris koncentracia obieqtis mixedviT?    
4. ramden etapad mimdinareobs xarSva obieqtis gaTvaliswinebiT? 
5. aRwereT kaklis murabis momzadebis teqnologia. 
6. romel aparatSi mimdinareobs murabis xarSva? 
7. ratom aris saWiro martivi Saqris Semcvelobis regulireba? 
8. rogoria xsnadi mSrali nivTierebis Semcveloba murabaSi?  
 
 
 
 

Tema 10.2. kompotis warmoebis teqnologia 

 
kompoti aris produqti, romelic miiReba mTel an daWril nayofebze 

Saqris sirofis damatebiT. 
kompotis mosamzadeblad gamoiyeneba maRali xarisxis mwife nayofi – 

kargi gemosa da aromatis, garegnulad mimzidveli. 
nayofi unda iyos saRi, meqanikuri dazianebisa da sokovani daavadebis 

gareSe. mkvaxe nayofSi srulyofilad ar aris Camoyalibebuli gemo, aromati 
da Seferiloba. gadamwifebuli ki sterilizaciis procesSi advilad 
eqvemdebareba gadaxarSvas da kargavs formas. kompotis mosamzadeblad 
nayofebis diametri ar unda iyos > 45 mm. 

kompotis momzadeba SeiZleba TiTqmis yvela saxeobis xilisagan, 
Sesabamisi teqnologiis dacviT. 

qliavi – gamoiyeneba renklodis, ungruli da mirambelis tipis jiSebi. 
ufro metad misaRebia SedarebiT didi nayofebi patara kurkiT.  

alubali – upiratesoba eZleva jiSebs, romlebic xasiaTdebian mkveTrad 
Seferili rbilobiT, SedarebiT dabalia maTi mJavianoba, diametri ar unda 
iyos < 12 mm.  

gargari – nayofs unda hqondes muqi yviTeli an narinjisfer-yviTeli 
Seferiloba, simwvanisa da siwiTlis elferis gareSe, diametri > =30 mm.  

msxali – gamoiyeneba jiSebi, romelTa nayofis rbilobi aris TeTri da 
ar Seicavs qvian ujredebs. 

marwyvi – upiratesoba eZleva mkvriv, rbilobian da mkveTrad Seferil 
jiSebs.  
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atami – nayofi saSualo an didi zomis, rbilobi yviTeli, narinjisfer-
yviTeli an TeTri, kurkasTan wiTeli feris gareSe. metad misaRebia jiSebi, 
romelTa rbilobi advilad scildeba kurkas da gamZlea Termuli damuSavebis 
mimarT.  

bali – rekomendebulia yviTeli an muqi wiTeli feris jiSebi, diametri 
ar unda iyos <15 mm.  

vaSli – ZiriTadad misaRebia Semodgomisa da zamTris dabalmJaviani 
jiSebi (< 0,4%), mkvrivi rbilobiT, romlebic Termuli damuSavebis dros ar 
iSleba. 

inspeqciis, dakalibrebisa da recxvis Semdeg xili eqvemdebareba 
specifikur damuSavebas saxeobis gaTvaliswinebiT (Tema 4.3).  

gargrisa da atmis msxvili nayofebi iWreba 
naxevrebad, scildeba yunwi da kurka. atams 
zogjer scildeba kani: am mizniT mimdinareobs 
blanSireba 2...3% natriumis tutis maduRar 
xsnarSi, eqspozicia 1,0...1,5 wuTi, Semdeg swrafad 
irecxeba civi wyliT.  

Sindi, bali, alubali da gargris SedarebiT 
patara nayofebi konservirdeba mTlianad, 
damuSavebis procesSi scildeba yunwi.  

kenkrovnebis nayofs scildeba jamis 
foTlebi, xolo yurZens yunwi da klerti.  

qliavis msxvil nayofebs utardeba 
blanSireba 0,5...1,0% natriumis tutis xsnariT, 
temperatura 900C,  eqspozicia 10...15 wami, Semdeg 
swrafad irecxeba civi wyliT. blanSireba 
SeiZleba Seicvalos nayofis daCxvletiT.  

mandarins scildeba kani, iyofa lebnebad da 
utardeba blanSireba 0,8...1,0% natriumis tutis 
xsnarSi. temperatura 850C, eqspozicia 30...40 wami, 
Semdeg swrafad irecxeba civi wyliT. 

komSi, msxali, vaSli – nayofebs scildeba 
Teslbude, yunwi da iWreba: komSi 1/4...1/16 
nawilbad, msxvili vaSli da msxali naWrebad. 

komSis zogierTi jiSis nayofs sWirdeba 
kanis mocileba. procedura tardeba manqanis 
saSualebiT an 20...25%  natriumis  tutis xsnaris  

gamoyenebiT duRilis temperaturaze, eqspozicia 1...2 wuTi, Semdeg swrafad 
irecxeba wyliT.  

nedleulis blanSireba tardeba 0,1% limonmJavas xsnarSi, temperatura 
850C, eqspozicia: vaSli 2...6 wuTi, msxali da komSi 10 wuTi. vaSlisa da 
msxlis nayofebi, romlis rbilobi naklebad mkvrivia da advilad 
eqvemdebareba gadaxarSvas, utardeba blanSireba 5...10% Saqris xsnarSi, 
temperatura 85...900C,  eqspozicia 3...6 wuTi. 

mosamzadebeli etapi 

meqanikuri damuSaveba 

blanSireba 

sirofis damateba 

dafasoeba 

sterilizacia 

daxufva 

sur. 10.1.2 kompotis 

momzadebis teqnologiuri 

sqema 
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kompotis dasamzadeblad sirofis koncentracia aris gansxvavebuli 
saxeobis gaTvaliswinebiT da garkveulwilad damokidebulia xsnadi mSrali 
nivTierebis Semcvelobaze. kurkiani nayofis gamoyenebis SemTxvevaSi sirofis 
koncentracia an raodenoba unda iyos meti, radgan nayofis masa kurkiT 
Seicavs nakleb Saqars.  

sirofis koncentracia 35...60% nedleulis saxeobisa da miwodebis formis 
Sesabamisad. nedleulis raodenoba saerTo masaSi 55...70%.  

sirofis koncentracia, romelic receptiT aris gansazRvruli mocemuli 
obieqtisaTvis, SeiZleba Seicvalos xsnadi mSrali nivTierebis maCveneblis 
1% momatebiT an daklebiT ±2%. magaliTad, gargris nayofi: xsnadi mSrali 
nivTiereba 11,0-12,0-13,0%; koncentracia 40-38-36% Sesabamisad.  

dabalmJaviani nayofebis gamoyenebis SemTxvevaSi (msxali, vaSli, bali) 
sirofs unda daematos limonis mJava, koncentracia 0,2...0,3%. 

sirofis mosamzadeblad gamoiyeneba ortaniani qvabi, romelSic isxmeba 
wyali, aduRebis dawyebisTanave iyreba Saqari, romelic moreviT TandaTan 
ixsneba. aduRebis Semdeg saWiroa dayovneba 1 sT ganmavlobaSi da gafiltvra. 

 
 
 

      
 
 
 
 
 
 
 
 
  
 
 

    
sur. 10.2.2. sirofis mosamzadebeli       sur. 10.2.3.  sirofis mosamzadebeli  
              aparati                                     danadgari 

 
momzadebuli nedleuli swrafad unda moTavsdes taraSi da daesxas 

sirofi, rom ar moxdes rbilobis gamuqeba. 
aucilebelia sirofis temperaturis dacva obieqtis Sesabamisad,  rom ar 

moxdes nayofis gaskdoma: alubali, bali, Sindi, qliavis nayofebi – 600C, 
xolo yurZeni, 400C. yvela danarCen SemTxvevaSi sirofis temperatura aris 
80...950C.  

kompotis momzadebis teqnologiuri procesis damTavrebis Semdeg xdeba 
dafasoeba Sesabamis minis taraSi, daxufva, sterilizacia an pasterizacia 
obieqtis Sesabamisad.  
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sakontrolo kiTxvebi 
 

1. ras warmoadgens kompoti? 
2. ra saxis procedurebi tardeba xils kompotis misaRebad? 
3. razea damokidebuli sirofis koncentracia? rogoria misi raodenoba 

saerTo masaSi? 
4. rogori unda iyos sirofis temperatura obieqtis mixedviT?  
5. ratom aris saWiro sirofis temperaturis dacva? 

 
 
 
 

Tema 10.3. araformirebuli produqtis warmoebis teqnologia 

 

jemi aris gadamuSavebuli saxis produqti, romelic miiReba daWrili 
nayofebis xarSviT SaqarTan erTad, peqtinis damatebiT an mis gareSe.  

jemis momzadebis aucilebeli pirobaa, nayofSi peqtinisa da titruli 
mJavianobis Semcveloba iyos SedarebiT maRali – 0,7...1,0%. miuxedavad 
aRniSnulisa, jemis misaRebad gamoiyeneba Teslovnebi, kurkovnebi, kenkrovnebi 
da subtropikuli kulturebi. peqtinisa da mJavianobis simciris Sevseba 
SesaZlebelia xelovnurad. 

jemis warmoebisaTvis xilis momzadebis teqnologiuri procesebi 
ramdenadme gansxvavebulia saxeobis mixedviT, magram mosamzadebeli etapis 
zogierTi procedura aris identuri (Tema 4.3; 5.1).  

momzadebuli nedleuli ixarSeba ZiriTadad vakuum-aparatSi (sur. 10.3.1) 
dabali temperaturis pirobebSi da gamoiyeneba erTjeradi xarSvis meTodi. 
samuSao kameraSi wneva 35...48 k/pa, orTqlis perangSi wneva 202...218 k/pa. xarSvis 
xangrZlivoba <= 40 wuTi. jemis momzadeba SesaZlebelia agreTve saxarS qvabSi 
(sur. 10.3.2).  

nedleulisa da Saqris Sereva xdeba winaswar xarSvamde an uSualod 
vakuum-aparatSi. isxmeba Saqris 70...75% sirofi, Semdeg emateba nedleuli 
receptiT gaTvaliswinebuli raodenobiT. Saqris gamoyenebis SemTxvevaSi 
vakuum-aparatSi jer Tavsdeba nedleuli, Semdeg ki TandaTanobiT emateba 
Saqari da ireva. 
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sur. 10.3.1. vakuum-aparati. 1. korpusi,       sur. 10.3.2. saxarSi qvabi. 1. sadgari,  
2. aromatuli nivTierebebis damWeri,         2. poWoWiki, 3.  orTqlis perangi,  
3. eleqtromamoZravebeli, 4. sarevi,          4. korpusi, 5. sarevi 
5. damtvirTavi Stuceri,     
6. orTqlis kamera, 7. gamtvirTavi. 

 
xarSvis procesSi xdeba aromatuli nivTierebebis SeboWva, Semdeg ki 

kvlav emateba gamzadebul produqts. mimdinareobs kontroli inversiuli 
Saqris Semcvelobaze, misi raodenoba unda iyos >= 40%, winaaRmdeg 
SemTxvevaSi adgili eqneba jemis daSaqrebas. 

jemis dasamzadeblad gamoiyeneba agreTve specialuri danadgari, igi 
Sedgeba: 3 vakuum amaorTqlebeli aparati, CamtvirTavi bunkeri, 3 gadasaadgi-
lebeli abazana, mza produqciis bunkeri, telferi, estakada, damgrovebeli da 
madozirebeli mowyobiloba (sur. 10.3.3).  

vakuum-amaorTqlebeli aparati uzrunvelyofs xarSvas dabali 
temperaturis pirobebSi. warmadoba Seadgens 500 kg/sT da gaTvaliswinebulia 
mcire simZlavris gadamamuSavebeli qarxnisaTvis.  
 

 
 
 
 
 
 
 
 
 
 

 
sur. 10.3.3. jemis mosaxarSi danadgari 
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calkeuli saxeobis xili moiTxovs xarSvis Tavisebur meTods. 
komSi, msxali, vaSli – momzadebuli nedleulis blanSireba mimdinareobs 

10...15% Saqris xsnaris gamoyenebiT, atmosferuli wnevis pirobebSi, eqspozicia 
10...15 wuTi. darbilebul nayofebs emateba gansazRvruli raodenobiT 70...75% 
Saqris xsnari da ixarSeba. 

qliavi, leRvi, feixoa – gamzadebul nedleuls emateba gansazRvruli 
raodenobis 70...75% Saqris sirofi da ixarSeba. 

marwyvi, Jolo, mayvali, alubali, wiTeli mocxari – emateba Saqari 
gansazRvruli raodenobiT, kargad ereva da Semdeg mimdinareobs xarSva. 

atami, gargari, mandarini, forToxali – momzadebul nedleuls utardeba 
blanSireba 10...15% Saqris xsnaris gamoyenebiT, atmosferuli wnevis pirobebSi; 
temperatura 85...900C,  eqspozicia: atami, gargari 5...7 wuTi; forToxali, 
mandarini – 15 wuTi; emateba 70...75% Saqris sirofi an Saqari gansazRvruli 
raodenobiT, Semdeg ki mimdinareobs Sereva da xarSva. 

Savi mocxari, mocvi, StoSi, xurtkmeli – utardeba valcireba an 
blanSireba orTqliT, wylis raodenoba Seadgens saerTo masis 10...15%. 
darbilebul nedleuls emateba 70...75% Saqris sirofi gansazRvruli 
raodenobiT da ixarSeba. 

sirofi mzaddeba ortanian qvabSi. jer isxmeba wyali, Semdeg emateba 
Saqari, cxeldeba aduRebamde mudmivi moreviT da ifiltreba. 

xsnadi mSrali nivTierebis raodenoba jemSi unda iyos _ sterilizebuli 
58-62%, sterilizaciis gareSe 70%. 

nedleuli, romelic SedarebiT naklebi raodenobiT Seicavs peqtinsa da 
mJavas, aqvs Jeles warmoqmnis dabali unari, xarSvis damTavrebamde 5...10 wuTiT 
adre emateba 5% peqtinisa da 40% limonmJavas xsnari saWiro koncentraciamde.  

jemi, romlis dafasoeba gaTvaliswinebulia Termostabiluri 
polimeruli masalisagan damzadebul taraSi da ar eqvemdebareba 
sterilizacias, xarSvis damTavrebis Semdeg emateba 3% sorbinis mJavas xsnari 
im raodenobiT, rom jemSi misi Semcveloba iyos 0,03...0,05%. amis Semdeg masa 
kargad ireva, rom konservanti ganawildes Tanabrad. 

sorbinis mJavas xsnaris momzadeba: 3 g sorbinis mJava Tavsdeba mcire 
raodenobis anaduRar wyalSi, temperatura 60...650C da kargad isriseba, Semdeg 
ki emateba 70% Saqris sirofi, temperatura 90...950C. 

jemis temperatura dafasoebis dros unda iyos: minis qilebSi 70...720C, 
xolo polimerul taraSi 40...600C. 

konfitiuri warmoadgens gadamuSavebuli saxis produqts, romelic 
miiReba daWrili an mTeli nayofebis xarSviT SaqarTan erTad da peqtinis 
damatebiT. 

konfitiuris warmoeba SesaZlebelia igive nedleulidan, romelic 
gamoiyeneba jemis misaRebad. mosamzadebeli etapisa da xarSvis teqnologia 
TiTqmis erTnairia. xarSva mimdinareobs vakuum-aparatSi an ortanian saxarS 
qvabSi. xarSva grZeldeba, sanam mSrali nivTierebis Semcveloba ar miaRwevs 
55-60%, Semdeg emateba 5% peqtinis xsnari, raodenoba damokidebulia nedleu-
lSi mis Semcvelobasa da Jeles warmoqmnis unarze. xarSvis damTavrebamde 2-3 
wuTiT adre xdeba limonmJavas xsnaris Sereva im raodenobiT, rom konce-
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ntracia gaxdes 0,8...1,3%. blisa da leRvis nayofisagan damzadebul 
konfitiurs emateba vanilini – 1 t produqtze 15 g odenobiT. 

konfitiuri fasovdeba cxel mdgomareobaSi, temperatura 70...750C, minis an 
Tunuqis molaqul taraSi. dozireba da daxufva mimdinareobs Sesabamisi 
aparatis gamoyenebiT. 

xilfafa aris gadamuSavebuli saxis produqti, romelic miiReba piureze 
Saqris damatebiT da xarSviT moTxovnis Sesabamisi konsistenciis miRebamde. 
xilfafis misaRebad gamoiyeneba rogorc axlad momzadebuli, aseve Senaxuli 
piure. Tu xsnadi mSrali nivTierebis Semcveloba dabalia _ 10%, mimdinareobs 
xarSva, sanam es maCvenebeli ar miaRwevs 15-16%, Semdeg ki emateba saWiro 
raodenobis Saqari da grZeldeba xarSva.  

rekomendebulia narevis winaswar cxeldeba 93...970C  temperaturisa da 
atmosferuli wnevis pirobebSi, Semdeg ki mimdinareobs xarSva dabal wnevaze.  

suraTze mocemulia jemis, komfitiurisa da xilfafis warmoebis xazi. 
momzadebuli nedluli Tavsdeba vakuum-aparatis mimRebSi. CatvirTva 
mimdinareobs aparatSi gauxSoebis safuZvelze, xolo Tburi damuSaveba 
vakuum-aparatSi. xazi aRWurvilia agreTve specialuri danadgariT sirofis 
xarSvisaTvis Tu es recepturiT aris gaTvaliswinebuli. mza produqti 
gadaiqaCeba tumbos saSualebiT, romelsac SeuZlia erTgvarovani masis garda 
gadaqaCos narevi nayofis nawilebiT maTi dazianebis gareSe.  

 

sur. 10.3.4. jemis, konfitiurisa da xilfafis momzadebis universaluri xazi 

1. vakuum-aparati, 2. emulgatoris tevadoba, 3. sirofis saxarSi qvabi,          
4. damgroveblis tevadoba, 5. homogenizatori, 6. Wiaxraxnuli tumbo,          
7. produqtis CatvirTva. 

xilfafis xarSvis kontroli mimdinareobs teqnikuri dokumentaciis 
Sesabamisad mocemuli aparatisaTvis. 

dabalmJaviani piures (<=0,4%) gamoyenebis dros, xilfafis daSaqrebis 
Tavidan asacileblad da labas warmoqmnis pirobebis gasaumjobeseblad, 
xarSvis dasawyisSi emateba limonis an Rvinis mJava. mzaddeba winaswar 40...50% 
xsnari da raodenoba ganisazRvreba saWiroebis mixedviT, gaTvaliswinebulia 
1000 kg xilfafaze 2,5 kg limonmJavas gamoyeneba.  



 

 

150

saWiro konsistenciis xilfafis misaRebad dasaSvebia xarSvis bolos 5% 
peqtinis xsnaris damateba moTxovnis Sesabamisad.  

xilfafis mosamzadeblad dasamatebeli Saqris raodenoba damokidebulia 
piureSi xsnadi mSrali nivTierebis Semcvelobaze, saorientacio Tanafardoba: 
piures xvedriTi wili 1,3, Saqris 1. 

xilfafis xarSvis procesSi aucilebelia inversiuli Saqris raodenobis 
kontroli, misi Semcveloba unda iyos >=30%, winaaRmdeg SemTxvevaSi adgili 
SeiZleba hqondes xilfafis daSaqrebas. 

xilfafa ixarSeba sanam xsnadi mSrali nivTierebis Semcveloba ar 
gaxdeba _ 66%. 

xarSvis damTavrebis Semdeg xilfafa fasovdeba cxel mdgomareobaSi. 
 
 

 
sakontrolo kiTxvebi 

 
 

1. ra aris jemi? 
2. ra aris aucilebeli mis mosamzadeblad? 
3. rogoria xsnadi mSrali nivTierebis Semcveloba jemSi? 
4. ras warmoadgens komfitiuri? 
5. ras warmoadgens xilfafa? 
6. risgan mzaddeba xilfafa? 
7. ra raodenobiT unda iyos xilfafaSi inversiuli Saqari? 
8. rogoria xilfafaSi xsnadi mSrali nivTierebis Semcveloba? 
9. rogoria xarSvis procedura vakuum-aparatSi produqtis saxis 

Sesabamisad? 
 
 

Tema 10.4. SefuTva, markireba, Senaxva 

 

SaqriT dakonserveba – produqti mzaddeba xilisagan dadgenili 
teqnologiis Sesabamisad, pasterizebuli an sterilizebuli. teqnologiuri 
procesebis damTavrebis Semdeg muraba, jemi, komfitiuri, xilfafa fasovdeba 
sxvadasxva moculobisa da sistemis minis an liTonis galaqul taraSi. 
procedura tardeba madozirebel-Semavsebeli da taris Sesabamisi vakuum-
damxufavi aparatis gamoyenebiT (sur. 10.4.1.). 
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sur. 10.4.1 

moculobiTi                   vakuum-damxufavi manqana      liTonis qilebis 
madozirebel-Semavsebeli     Tvist-off                       vakuum-damxufavi  
avtomati                        tipis xufisaTvis             manqana 

 
 

pasterizacia an sterilizacia tardeba sxvadasxva sistemis avtoklavSi. 
meTodis SerCeva xdeba ZiriTadad pH da mikroorganizmebis dasenianebis 
xarisxis Sesabamisad _ mikroorganizmebisa da sporebis Semcveloba. 
parametrebi damokidebulia taris tipze, moculobaze, produqtis saxeze – 
konsistencia, nayofis zoma.  

sterilizaciis procesis kontroli SesaZlebelia Catardes specialuri 
xelsawyos saSualebiT (sur. 10.4.2). igi Sedgeba: gamzomi bloki da 
temperaturis ori gadamwodi – qilis SigniT da avtoklavis areSi, Stuceri _ 
qilaSi xelsawyos fiqsaciisaTvis. temperaturis gadamwodis zomebi 
gansxvavebulia da gamoyeneba xdeba qilis diametris Sesabamisad. gaaCnia 
programuli uzrunvelyofa da kompiuterTan SesaerTebeli adapteri.  

 

 

 

sur. 10.4.2. sterilizaciis procesis makontrolebeli xelsawyo 
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aRniSnuli xelsawyo anxorcielebs temperaturis gazomvas qilis SigniT 
da avtoklavis areSi, awarmoebs sterilizaciis efeqturobis gaTvlas.  

gazomvis Sedegebis mixedviT SesaZlebelia: 1. avtoklavis muSaobis 
kontroli. magaliTad, marTvis sistemis perioduli Semowmeba, temperaturis 
ganawileba muSaobis procesSi; 2. sterilizaciis procesis kontroli – 
ganisazRvreba produqtis saboloo temperatura da damuSavebis xangrZlivoba; 
3. sterilizaciis formulis SerCeva qilis tipisa da produqtis saxis 
Sesabamisad – uzrunvelyofs garantirebul sterilizacias orTqlis 
minimaluri danaxarjebiT.     

dakonservebul produqts ukeTdeba markireba, etiketze aRiniSneba 
produqciis dasaxeleba, damzadebis TariRi, xarisxobivi da sxva saWiro 
monacemebi. aRniSnuli proceduris damTavrebis Semdeg gadaitaneba Sesanax 
taraSi – muyaos, polimeruli  masalisagan damzadebul an xis yuTebSi.  

sterilizaciis procesisa da daskvniTi etapis procedurebis zogadi 
teqnologia warmodgenilia suraTze 10.4.3. obieqtisa da gamoyenebuli 
aparaturis mixedviT SesaZloa sqemebSi garkveuli cvlilebebis Setana, magram 
amiT principuli mxare ar icvleba. 

 

 

sur.10.4.3 konservebis sterilizaciisa da Semdgomi procedurebis 
teqnologiuri sqema  

 
1. qilis mimwodebeli transportiori, 2. dasaxufi manqana,  3. Semgrovebeli manqana,      
4. yuTSi gadamzidi mowyobiloba, 5. kalaTi, 6. kalaTidan gadmosazidi mowyobiloba, 
7. qilis gasarecxi mowyobiloba, 8. qilis gasaSrobis mowyobiloba, 9. etiketirebis 
manqana, 10. qilis yuTebSi Camwyobi manqana, 11. yuTis dasaxuri manqana,           
12. transportiori, 13. sterilizatori. 
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jemis, komfitiurisa da xilfafis dafasoeba SesaZlebelia aseptikuri 
meTodis gamoyenebiT _ swrafi gacxeleba maRal temperaturaze, > 900C 
obieqtis mixedviT da gaciveba ≤ 200C. am mizniT gamoiyeneba Bag in Box tipis 
tara. specialur teqnologiur xazze CarTulia aseptikuri Semvsebi, momWeri 
danadgari avtomaturad xsnis sarqvels, asterilebs tarasa da damxuf Tavs, 
gamodevnis haers. Semdeg ivseba woniTi an moculobiTi meTodiT. rbili 
SemfuTavis Tavis saSualebiT sterilur produqts ara aqvs kontaqti 
garemosTan (sur. 10.4.4.).   

 

                     
   sur. 10.4.4.  

produqtis Bag in Box Camosaxmeli xazi     aseptikuri orTaviani Semavsebeli 

 
aRniSnuli produqtebis dafasoeba SesaZlebelia Termomdgradi 

polimeruli masalisagan damzadebul SedarebiT mcire moculobis 
SemfuTavSi _ temperatura 40...600C. am SemTxvevaSi xarSvis bolos emateba 10% 
sorbinis mJava im raodenobiT, rom koncentraciam Seadginos 0,05-0,06%.  

dafasoeba SesaZlebelia agreTve xis kasrSi, romelSic amofenilia 
polieTileni. produqti civdeba 50...600C temperaturamde. swrafi gacivebis 
mizniT dafasoeba xdeba 2-3 etapad, raTa Tavidan iqnes acilebuli gamuqeba da 
gemuri maCveneblebis daqveiTeba.  

konservebis Senaxva SesaZlebelia xangrZlivi drois manZilze, magram ami-
saTvis aucilebelia reJimis dacva. produqti inaxeba ventilirebad saTavsoSi, 
sadac haeris SefardebiTi tenianoba 70-75%, temperatura 0-200C farglebSi. 
kompotis Senaxva > 250C pirobebSi iwvevs feris, gemosa da aromatis Secvlas; 
msxlis, atmis, gargris kompotis SemTxvevaSi sirofi imRvreva, xolo nayofi 
rbildeba. murabas, jemsa da komfitiurs > 300C temperaturis pirobebSi 
aReniSneba gamuqeba, gemosa da aromatis daqveiTeba, icvleba konsistencia. 
temperaturis dawevam < 100C SesaZlebelia gamoiwvios daSaqreba.  

yuTebi ewyoba sacavSi xis sadgamze Stabelebad, asortimentis mixedviT. 
erT rigSi Tavsdeba 10 yuTi. Stabelebs Soris da agreTve kedlidan daSoreba 
ar unda iyos < 0,75 m, xolo ZiriTad gasasvlelSi < 2 m, raTa teqnikam SeZlos 
Tavisuflad gadaadgileba. 

kompotis Senaxvis xangrZlivoba Seadgens 12...24 Tves obieqtis 
gaTvaliswinebiT. jemi sterilizebuli _ 24 Tve, sterilizaciis gareSe, 
SefuTuli, Termostabilur polimerul taraSi – 6 Tve; xilfafa 
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sterilizebuli _ 24 Tve, sterilizaciis gareSe, SefuTuli, Termostabilur 
polimerul taraSi – 6 Tve; komfitiuri sterilizebuli 12 Tve,  
sterilizaciis gareSe. SefuTuli, Termostabilur polimerul taraSi – 3 
Tve. produqtebi aseptikuri meTodis gamoyenebis SemTxvevaSi _ 6 Tve. muraba 
sterilizebuli _ 24 Tve.   

 
sakontrolo kiTxvebi 

 
1. rogor xdeba SaqriT dakonservebuli produqtis dafasoeba? 
2. aRwereT sterilizaciis makontrolebeli xelsawyo. 
3. ra saxis taraSi Tavsdeba SaqriT dakonservebuli produqti? 
4. aRwereT dafasoebis teqnologiuri sqema. 
5. rogoria SaqriT dakonservebuli produqtis Senaxvis reJimi. 

 

meaTe modulis saprezentacio Temebi 

1. murabis warmoebis teqnologiuri safuZvlebi; 
2. kompotis momzadebis teqnologiuri procesebi; 
3. jemis momzadebis teqnologia; 
4. xilfafis momzadebis teqnologia; 
5. komfitiuris momzadebis teqnologia. 
6. SaqriT dakonservebuli produqtis SefuTvis teqnologia da Senaxvis 

reJimi.   
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moduli 11. xilis da bostneulis piure 
 

Tema 11.1. piures warmoeba, gamoyeneba da daniSnuleba 
 

piure warmoadgens produqts, romelic miiReba xilisa da bostneulis 
gaxexili masisagan, Saqris damatebis gareSe. mis dasamzadeblad saWiroa 
maRali xarisxis, moTxovnis Sesabamisi nedleuli. 

piures teqnologiasa da xarisxze gansakuTrebul gavlenas axdens 
nayofis simwifis done. yovel calkeul SemTxvevaSi nayofs unda hqondes 
damaxasiaTebeli aromati da gemuri Tvisebebi srulad formirebuli. 

nayofis darbileba, romelic mimdinareobs mwife nayofSi, gamowveulia 
protopeqtinis hidroliziT, rac zrdis siblantes da piure miiReba ukeTesi 
xarisxis. 

 piures misaRebad gamoiyeneba TiTqmis yvela saxeobis nayofi, magram 
mniSvnelovania jiSis SerCeva: Saqrisa da peqtinovani nivTierebebis SedarebiT 
maRali Semcveloba sxva saWiro nivTierebebis fonze – mikro da 
makroelementebi, biologiurad aqtiuri nivTierebebi. 

bostneulis piures miRebis teqnologiuri procesi, msgavsad xilisa, 
moicavs ramdenime etaps, am mxriv metad gavrcelebuli nedleulia stafilo 
da sxva bostneulis teqnologia am mxriv analogiuria. 

piures warmoebisaTvis zogad kanonzomierebas warmoadgens daqucmacebu-
li masis miReba. manamde ki sruldeba mosamzadebeli etapis procedurebi 
obieqtis Sesabamisad (Tema 4.3; 5.1).  

suraTze 11.1.1. da 11.1.2 warmodgenilia bostneulisa da xilis 
mosamzadebeli etapi teqnologiuri procesis sqematuri saxe. 

 
sur. 11.1.1. bostneulis mosamzadebeli etapis teqnologiuri sqema 

1. auzi recxvisaTvis; 2. daxrili elevatori; 3. sarecxi manqana ventilatoriT 
(winaswari recxva); 4. sainspeqcio konveieri; 5. sarecxi manqana ventilatoriT 
(ZiriTadi recxva); 6. milgamyvani; 7. pomidoridan Teslis momcilebeli manqana;         
8, 18. eqscentrikuli tumbo; 9, 14. abazana tutis xsnarisaTvis; 10, 15. daxrili 
elevatori;  11. doluri sarecxi manqana (ZiriTadi recxva); 12. doluri sarecxi 
manqana (daskvniTi recxva); 13. damqucmacebeli; 16. bostneulis orTqliT gamwmendi 
manqana; 17. doluri sarecxi manqana.   
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sur. 11.1.2. xilis mosamzadebeli etapis teqnologiuri sqema 
 

1. sarecxi manqana ventilatoriT (winaswari recxva); 2. sainspeqcio konveieri; 
3. sarecxi manqana ventilatoriT (ZiriTadi recxva); 4. sarecxi manqana 
ventilatoriT (daskvniTi recxva); 5. kurkis mosacilebeli manqana; 6. kurkaze 
darCenili rbilobis mosacilebeli manqana; 7. diskuri damqucmacebeli;         
8. eqscentrikuli Wiaxraxnuli tumbo; 9. sarecxi manqana ventilatoriT 
(winaswari recxva); 10. sainspqcio konveieri; 11. sarecxi manqana; 12. daxrili 
elevatori; 13. yunwis mosacilebeli manqana.  

 
xilisa da bostneulis daqucmacebuli masa swrafad eqvemdebareba Tbur 

damuSavebas. am mizniT gamoiyeneba Wiaxraxnuli, inJektoruli da milisebri 
gamacxeleblebi. SedarebiT efeqturia daxuruli tipis milisebri gamacxele-
beli. Tburi damuSavebis mizans warmoadgens JangviTi da peqtolituri 
fermentebis inaqtivacia da mikroorganizmebis aqtivobis daTrgunva. sqemaze 
warmodgenilia xilis piures miRebis teqnologiuri procesebi, rac TiTqmis 
analogiuria bostneulisaTvis (sur. 11.1.3). amdenad, mosamzadebeli etapis 
damTavrebis Semdgom daqucmacebuli masa gadaitaneba milisebr 
gamacxelebelSi (sur. 11.1.4.).        
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sur. 11.1.3. piures miRebis teqnologiuri sqema 

14. milisebri gamacxelebeli da gamacivebeli, 15. danadgari fermentebiT 
damuSavebisaTvis, 15a. fermentebis suspenziis Semkrebi, 16. Wiaxraxnuli tumbo,         
17. milisebri gamacxelebeli, 18. gamxexi manqanebis jgufi, 19. Semkrebi, 20. 
Wiaxraxnuli tumbo, 21. milisebri gamacivebeli, 22. Sualduri Semkrebi, 23. 
Wiaxraxnuli tumbo, 24. deairaciis danadgari, 25. Wiaxraxnuli tumbo, 26. firfitovani 
pasterizatori xanmokle gacxelebisaTvis, 27. tanki. 

xilis daqucmacebuli masis Tburi damuSaveba mimdinareobs swrafad 
95...1050C, xolo bostneulisa 110...1280C temperaturaze. dayovnebis xangrZlivoba 
obieqtis mixedviT 10-180 wm (maT Soris xilisaTvis 10-30 wm) mikroorganizmebis 
srul ganadgurebamde. gamacxelebelSi wneva 3,5-4,0 baria, ris Sedegadac 
daqucmacebuli masa ar duRs 1300C temperaturazec.  

 

sur. 11.1.4. milisebri gamacxeleblis moqmedebis sqema 
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rbili xili – kenkrovnebi, alubali, gargari, atami, msxali da a.S. Tburi 
damuSavebis Semdeg cxel mdgomareobaSi tardeba saxex manqanaSi, xolo 
marwyvi, Jolo, mayvali gacxelebis gareSe. 

SedarebiT mkvrivrbilobiani xili – vaSli, komSi, da a.S. gaxexvamde 
eqvemdebareba fermentebiT damuSavebas (maceracia). am mizniT gacxelebuli 
masis temperatura mcirdeba 45-500C da gadaitaneba specialur tevadobaSi, 
fermentuli preparatebi miewodeba dozirebulad. pH unda iyos 4,0-4,5 
farglebSi. maceraciis procesi grZeldeba 1-2 saaTi obieqtis Sesabamisad. 
protopeqtini gadadis xsnad formaSi, mimdinareobs celulozis hidrolizi, 
matulobs siblante da stabiluroba. aRniSnuli procesis damTavrebis Semdeg 
xdeba fermentebis inaqtivacia 1050C temperaturis pirobebSi.   

cxeli daqucmacebuli masa avtomaturad, wnevis qveS gadadis gamxex 
manqanaSi. Sesvlis dros maRali temperaturis Sedegad mimdinareobs 
daqucmacebuli masis duRili, rac iwvevs qsovilis daSlas da mis 
homogenizacias. duRilis procesSi warmoqmnili orTqli xels uSlis haeris 
SeRwevas da Sedegad JangviTi procesis ganviTarebas. 

pirveli sacris diametri 1-2 mm, xolo meore 0,4-06 mm. miRebul piures aqvs 
nazi, xaverdovani konsistencia, homogenuri struqtura.  

piure daxuruli sistemis milebiT gadaecema deaerators, sadac xdeba 
Jangbadis mocileba, romlis arsebobam SeiZleba gamoiwvios arasasurveli 
JangviTi procesebi, agreTve haeris buStukebis, romlebic arTuleben 
pasterizacias da Senaxvis procesSi SeiZleba gaxdnen mikrobiologiuri 
inficirebis mizezi. deaeratori Seicavs kondensators, sadac mimdinareobs 
aromatis warmomqmneli nivTierebis daWera, romlebic orTqls mihyveba da 
ganuwyvetliv ubrundeba deairirebul piures.  

deaeratoridan piure gadaedineba milisebr an firfitebian gamacxe-
lebelSi _ xilis piures pasterizaciis temperatura 90...950C,  xolo meti 
saimedoobisaTvis sterilizacia tardeba 1050C  temperaturaze, xangrZlivoba 
20-30 wami. bostneulis sterilizaciis temperatura > 121,10C, damuSavebis 
xangrZlivoba damokidebulia garkveuli saxeobis mikroorganizmebis raodeno-
bis Semcvelobaze, magaliTad, Clostridium botulinum.  

sterilizebuli piure civdeba  ≤ 200C temperaturamde da aseptikuri gziT 
gadaitaneba didi moculobis winaswar damuSavebul tankebSi (cisternebSi). Tu 
amis saSualeba sawarmos ar gaaCnia pasterizebuli xilis piures dafasoeba 
xdeba cxel mdgomareobaSi metalis qilebSi da Semdeg civdeba normalur 
temperaturamde.  

SesaZlebelia agreTve bostneulis piures aseptikuri dafasoeba. am mizniT 
iyeneben polimeruli masalisagan damzadebul mravalfenovan tomrebs, 
tevadoba 200...1000 kg. rbili SemfuTavi Tavsdeba xis an plastmasis 
konteinerebSi.  

piures momzadebis teqnologiuri procesis damTavrebis Semdeg tardeba 
markireba. etiketze aRiniSneba produqciis saxe, damzadebis TariRi, 
xarisxobrivi maCveneblebi da sxva saWiro monacemebi. 
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piure inaxeba 0...20C  temperaturaze,  haeris SefardebiTi tenianoba 70...75%, 
Senaxvis xangrZlivoba 10...12 Tve. maRali temperatura iwvevs piures ferisa da 
gemos gauaresebas.  

piure xsnad mSral nivTierebas Seicavs 11....17%, gamoiyeneba uSualod 
moxmarebisTvis. amasTan, warmoadgens masalas sxva produqtebis misaRebad – 
neqtari, xilfafa, sawebela. 

 
 

sakontrolo kiTxvebi 
 

1. ras warmoadgens piure da romeli produqtis misaRebad  gamoiyeneba? 
2. daasaxeleT piures mosamzadebeli etapis procedurebi? 
3. ra mizniT tardeba daqucmacebuli masis Tburi damuSaveba da razea 

damokidebuli temperaturuli maCvenebeli? 
4. rogoria milisebr gamacxelebelSi wneva? 
5. ra mizniT iyeneben maceraciul fermentebs? 
6. ratom duRs gamxex manqanaSi Sesvlis dros daqucmacebuli masa? 
7. rogor xdeba piures dafasoeba didi moculobis tankebSi? 
8. rogoria piures Senaxvis pirobebi?  

 
 
 
 

Tema 11.2. sawebelis momzadebis teqnologia  

 
xilis sousebis asortimenti mravalferovania, rasac gansxvavebuli 

Semadgenloba udevs safuZvlad. yvelaze metad aris gavrcelebuli tkbili, 
aromatizirebuli sousebi. qarTul souss (sawebela) aqvs principulad 
gansxvavebuli daniSnuleba. igi gamoiyeneba meore Tavi kerZebTan erTad da 
aqvs unari gamoavlinos gemuri maCveneblebi.  

miuxedavad aRniSnulisa, sousebis warmoebis ZiriTadi etapi aris 
identuri da mdgomareobs piures momzadebis teqnologiaSi.  

sawebelis mosamzadeblad gamoiyeneba ZiriTadad kurkovani xili – 
tyemali, qliavi, RoRnoSo, Sindi da kenkrovnebi – mayvali, qacvi. 

aRniSnuli xilis saxeobebi gamoirCeva mikro da makroelementebis, 
biologiurad aqtiuri nivTierebebis – peqtinovani nivTierebebis, tokofero-
lis, askorbinis mJavasa da Seucvleli aminomJavebis SemcvelobiT. 

xilis zogierTi saxeoba, magaliTad, tyemlis nayofi xasiaTdeba maRali 
mJavianobiT da es maCvenebeli 2,5...4,0%. mJavianobis Semcirebis mizniT 
SesaZlebelia dabalmJaviani xilis an bostneulis (mag., bulgaruli wiwaka, 
stafilo) damateba. Tanafardoba ganisazRvreba mza produqtSi mJavianobis 
raodenobis mixedviT. 

calkeuli saxeobis sawebelas warmoeba mimdinareobs SemuSavebuli 
recepturisa da instruqciis Sesabamisad. mosamzadeblad gamoiyeneba mwife 
nayofi – formirebulia damaxasiaTebeli aromati, protopeqtinis hidrolizis 
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Sedegad matulobs siblante. sawebelas warmoebis teqnologia iwyeba 
nedleulis momzadebiT, Catarebuli procedurebis Tanmimdevroba TiTqmis 
erTnairia xilis saxeobis miuxedavad.  

sawebelas moxmarebis TvalsazrisiT tyemals uWiravs pirveli adgili, 
romelic sakmaod farTod aris saqarTveloSi gavrcelebuli da uxvi 
mosavlianobiTac gamoirCeva; zogierTi jiSis saxelwodeba warmoSobis 
adgiliTaa ganpirobebuli. mag., quTaisuri msxvilnayofa, baTumis wiTeli, 
aWaris saadreo, lanCxuTis sakonservo, kaxeTis yviTeli, mesxuri da sxva.  

sawebelas warmoebisaTvis piures xarSva mimdinareobs uwyveti moqmedebis 
danadgarebSi, vakuum-amaorTqlebel aparatSi an ortanian qvabSi (sur. 5.3.1; 
5.3.2; 11.2.1). metad misaRebia xarSva vakuumis pirobebSi – duRilis temperatura 
40...550C. procesi mimdinareobs, sanam mSrali nivTierebis Semcveloba ar 
miRwevs 18-20%; Tu recepturiT aris gaTvaliswinebuli, SeiZleba gaizardos 
25%.  

 

 

sur. 11.2.1. vakuum-aparatis sqematuri saxe.  
1. aromatuli nivTierebis damWeri. 2. xufi, 3. sarevi,  

4. korpusi, 5. eleqtroZrava, 6. reduqtori 
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xarSvis damTavrebamde 1...3 wuTiT adre emateba saneleblebi recepturis 
mixedviT; aucilebeli Semadgeneli komponentebia: niori, mware wiwaka, qinZis 
foTlebi da Teslebi, cereco da ombalo. damatebiT an sxva saneleblebTan 
kombinaciaSi gamoiyeneba Savi wiwaka, surnelovani wiwaka, kama, mixaki, 
dariCini, marili. niori da qinZis Teslebi unda iyos daqucmacebuli, qinZi, 
ombalo da cereco wvrilad daWrili. Tu gaTvaliswinebulia erTgvarovani 
masis miReba sawebela tardeba sacerSi, romlis nasvretebis diametri 1,2-0,6 mm. 
zogjer winaswar mzaddeba saneleblebis eqstraqti da am formiT emateba 

sawebelas.  
sawebelis dafasoeba SesaZlebelia rogorc boTlebSi, 

aseve minis qilebSi, tevadoba 0,25...1,0 l. dasaSvebia ufro 
didi moculobis taris gamoyenebac. dafasoeba xdeba cxel 
mdgomareobaSi, temperatura 75...800C. daxufva mimdinareobs 
vakuum-aparatis gamoyenebiT. sterilizacia tardeba 
avtoklavSi.  

gamzadebuli sawebelas dafasoeba SesaZlebelia 
aseptikuri xerxis gamoyenebiT. igi SemuSavebul iqna 
amerikaSi Cikagos kvebiTi teqnologiebis institutSi (XX 
saukunis meore naxevari) da dRemde iTvleba did miRwevad.  

sawebelas utardeba deaeracia, Semdeg pasterizacia 
milisebr an firfitebian gamacxelebelSi _ temperatura 
90...950C, xangrZlivoba 20-30 wami, Semdeg civdeba da fasovdeba 
rbil SemfuTavSi, romlis upiratesobas warmoadgens is, rom 
misi formireba xorcieldeba uSualod Camosxmis dros da 
SeiZleba Semcirdes transportirebisa da Senaxvis xarjebi.   

dafasoebuli sawebela Tavsdeba muyaos yuTebSi. Senaxva mimdinareobs 
5...100C temperaturisa da 70...75% haeris SefardebiTi tenianobis pirobebSi. 
 
 

sakontrolo kiTxvebi 

1. sousisa da maT Soris sawebelas warmoebis safuZvlebi. 
2. rogoria mSrali nivTierebis Semcveloba sawebelaSi? 
3. daasaxeleT sawebelas SemadgenlobaSi Semavali saneleblebi. 
4. daasaxeleT sawebelas dasamzadeblad gamoyenebuli xilis ZiriTadi 

saxeobebi. 
 

 
 

meTerTmete modulis saprezentacio Temebi 
 

1. piures momzadebis zogadi teqnologia; 
2. piures momzadebis procesSi calkeuli proceduris daniSnuleba; 
3. piures dafasoebis teqnologia; 
4. sawebelas momzadebis teqnologia piures bazaze. 

 

sur. 11.2.2 avtoklavi 
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moduli 12. bostneulis konservebi 
 

Tema 12.1. naturaluri konservebi da warmoebis teqnologia 
 

konservi hermetul taraSi moTavsebuli, sterilizebuli gadamuSavebuli 
produqtia, romelic moixmareba rogorc civi, aseve gacxelebuli saxiT.   

naturaluri konservi aris mTeli an daWrili bostneuli da piure, ro-
melsac emateba marilis xsnari, Saqari an marto wyali. ZiriTadad gamoiyeneba: 
mwvane barda, pomidori, bulgaruli wiwaka (wiTeli), mwvane lobio, stafilo, 
Warxali.  

produqti inarCunebs im bostneulisaTvis damaxasiaTebel garegnul saxes, 
fers, gemos, qimiur Sedgenilobas, romlisganac aris momzadebuli.  

bostneulis naturaluri konservi formis mixedviT SeiZleba daiyos: 
mTeli _ mwvane barda, mwvane lobio, pomidori. daWrili _  yvavilovani da 
TeTrTaviani kombosto, Warxali, stafilo. piure _ bulgaruli wiwaka 
(wiTeli), ispanaxi, pomidori, stafilo, mJauna (Tema 11.1). 

klasifikacia nedleulis momzadebis meTodis mixedviT SeiZleba daiyos 
ramdenime jgufad(sur. 12.1.1.):  

 

 

 

 

 

 

 

 

 

 

 

sur. 12.1.1. botneulis naturaluri konservebis  

klasifikacia nedleulis momzadebis meTodis mixedviT 
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konservebis warmoebis teqnologia moicavs sam etaps: mosamzadebeli, 
ZiriTadi da damamTavrebeli.   

mosamzadebeli etapis procedurebia _ miwisa da qvebis mocileba 
(Zirxvenebi), recxva, inspeqcia, recxva (ZiriTadi), recxva (saboloo), 
dakalibreba da meqanikuri damuSaveba (Tema 4.3; 5.1). 

 

sur. 12.1.2. bostneulis sarecxi manqana 

ZiriTadi etapis procedurebia _ Tburi damuSaveba _ blanSireba, 
dafasoeba, hermetizacia – daxufva-eqshaustireba, sterilizacia an 
pasterizacia. 

damamTavrebeli etapis procedurebia – konservis gaciveba Sesabamis 
temperaturamde, markireba da Senaxva. 

dakonservebuli mwvane barda.  
bardas sWirdeba gansakuTrebuli SerCeva. simwifis vadis dasadgenad 

xorcieldeba yoveldRiuri kontroli, raTa gadasamuSaveblad ar moxvdes 
arasrulfasovani nedleuli _ Zalian wvrili, uxeSi, Camouyalibebeli, Saqris 
dabali SemcvelobiT da webovani saxamebliT.  

mwvane barda sakonservod vargisia simwifis periodSi, rodesac nayofSi 
saerTo Saqris Semcveloba 7,02...8,70%, saxamebeli 3,16...4,54%, xvedriTi masa 
1,02...1,04 g/ml. es periodi xanmoklea da nedleuli iTxovs swraf gadamuSavebas.   

sawarmoSi mwvane bardis miReba ZiriTadad xdeba wyliani cisternebiT 
(marcvlis da wylis Sefardeba 2:1), romlis datvirTva-gadmotvirTva meqani-
zirebulia da Semdeg Tavsdeba bunkerSi (1), saidanac elevatoris (2) saSuale-
biT gadaecema sainspeqciod (3). recxva warmoebs dolur flotaciur manqanaze 
(4), dakalibreba xdeba zomis mixedviT Sesabamis danadgarze (5) (sur. 12.1.3.). 

 

       

              1                                2 
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          3                      4                          5 

sur. 12.1.3. 1 – mimRebi bunkeri; 2 – elevatori; 3 – sainspeqcio danadgari; 
           4 _ flotaciuri sarecxi manqana; 5 – damkalibrebeli. 
 

momdevno etapze mimdinareobs blanSireba wyalSi 3...7 wuTi, temperatura 
75...900C an orTqliT 1...5 wuTi simwifis donis Sesabamisad. swrafad civdeba 
gamdinare wyliT 30...350C.  Semdeg  vizualurad xdeba inspeqcia da xeliT 
scildeba dazianebuli marcvlebi.  

nedleuli Tavsdeba Sesabamis taraSi _ minis an galaquli Tunuqis qila. 
Sevseba xdeba 80...900C temperaturis xsnariT: Saqari – 3%, marili – 3%. 
nedlulis Sefardeba: nedleuli 60...65%, xsnari 35...40%. 

utardeba sterilizacia 1200C, xangrZlivoba 20...50 wuTi, wneva 2,0...2,5 atm, 
masisa da taris saxeobis Sesabamisad. 

dakonservebuli mwvane lobio.  
gamoiyeneba mwvane feris, advilad mtvrevadi uxeSi Zafebis gareSe. zoma _ 

sigrZe ≤ 90 mm; diametri ≤ 9 mm.  
mosamzadebeli etapis Semdeg nedleuls utardeba blanSireba 90...950C 

temperaturaze, xangrZlivoba 3...5 wuTi.  civdeba wylis SxapiT.  
dafasoeba: nedleuli 60...65%, Semavsebeli xsnari 35...40%, temperatura 

80...900C. marilis koncentracia 3%.     
sterilizacia 1200C,  xangrZlivoba 20...35 wuTi, masisa da taris saxeobis 

Sesabamisad. 
mosamzadebeli etapis teqnologia mwvane bardis analogiuria. 
dakonservebuli yvavilovani kombosto. 
gamoiyeneba yvavilovani kombosto, romelic akmayofilebs Semdeg 

moTxovnebs: TeTri, dafaruli 2-3 rigad mfaravi foTlebiT.  
meqanikuri damuSavebis Semdeg irecxeba ventilatorul sarecx manqanaSi 

SxapiT 2-3 atm. wnevis qveS. blanSirebamde Tavsdeba 0,2% H2SO4 xnsraSi 30 
wuTis ganmavlobaSi. Semdeg kargad irecxeba gamdinare wyliT da 
eqvemdebareba blanSirebas 970C temperaturaze 2 wuTis ganmavlobaSi _ 100 l 
xsnari Seicavs 1 kg marils da 150 g limonis mJavas.   
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gamuqebis Tavidan asacileblad dasaSvebia kombostos Senaxva 0,05% 
limonmJavas xsnarSi araumetes 30 wuTisa. 

momzadebuli kombosto Tavsdeba minis an Tunuqis qilebSi mWidrod. 
Sefardeba: 55-60% kombosto, 45-40% Semavsebeli xsnari, temperatura          
85-900C. marilis koncentracia 2%, emateba Sesabamisi raodenobis limonis 
mJava, rom pH gaxdes 4,5-5,0. 

sterilizaciis temperatura > 1000C  da parametrebi ganisazRvreba formu-
liT taris saxeobisa da moculobis Sesabamisad.  

dakonservebuli bulgaruli wiwaka.  
dasakonserveblad gamoiyeneba fiziologiuri simwifis stadiaSi, wiTeli 

an moyviTalo elferiT, swori formis, sqeli kedlebiT ara nakleb 4 mm.  
mosamzadebeli etapis Semdeg scildeba yunwi da Tesli (Tema 4.3; 5.1). 

iWreba naxevrebad, Semdeg utardeba blanSireba 850C temperaturaze, xangrZli-
voba 1...3 wuTi. civdeba wylis SxapiT 30...350C. 

dafasoeba minis an galaqul Tunuqis taraSi: nedleuli ≈60%, Semavsebeli 

xsnari ≈40%: koncentracia _ Saqari 6%, marili 3%, limonis mJava 0,6%.    
sterilizaci > 1000C,  xangrZlivoba 5-17 wuTi, masisa da taris saxeobis 

Sesabamisad. parametrebi dgindeba formulis Sesabamisad. 
dakonservebuli stafilo da Warxali. 
stafilo unda iyos nedli, nazi konsistenciis, narinjisferi-mowiTalo 

elferiT, mcire zomis guliT, xolo Warxali _ muqi wiTeli, mrgvali formis. 
mosamzadebeli etapis (Tema 4.3) Semdeg eqvemdebareba meqanikur damuSavebas 

(Tema 5.1; 6.1; 11.1), nedleuli iWreba 20-30 mm sigrZis kubebad, rgolebad, 
Zelakebad. utardeba blanSireba 850C temperaturaze, xangrZlivoba 1-2 wuTi. 
civdeba wylis SxapiT. 

dafasoeba minis an galaqul Tunuqis taraSi: nedleuli ≈55-60%, 

Semavsebeli xsnari ≈40-45%; koncentracia _ Saqari 5%, marili 0,5%, limonis 
mJava 0,25% stafilosaTvis, 0,3% WarxlisaTvis.     

sterilizacia tardeba 1160C. parametrebi ganisazRvreba formuliT taris 
saxeobisa da moculobis Sesabamisad.  

ispanaxis piure. 
piures mosamzadeblad gamoiyeneba axali mwvane foTlebi. ar unda hqondes 

uxeSi Reroebi da yvavilebi _ glukozidebis Secvelobis gamo xasiaTdebian 
mware gemoTi. gadamuSaveba xdeba 8 saaTis ganmavlobaSi, rom ar daqveiTdes 
xarisxi. recxva mimdinareobs samjer gamdinare wyliT. eqvemdebareba 
inspeqcias, scildeba uvargisi nawilebi, yviTeli foTlebi, minarevebi. 
mosamzadebeli etapis damTavrebis Semdeg tardeba blanSireba. aRsaniSnavia, 
rom wyliT blanSirebis dros ikargeba xsnadi mSrali nivTierebis 8-11%, 
amitom mizanSewonilia Catardes orTqliT blanSireba 3-5 wuTis ganmavlobaSi 
850C temperaturaze, romlis drosac danakargebi minimumamde mcirdeba. cxel 
mdgomareobaSi gadaecema gamxex danadgars (badis diametri 1,5-2,0 mm). miRebuli 
piure cxeldeba 850C temperaturaze ortanian qvabSi an Semkreb gamacxele-
belSi.  
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dafasoeba xdeba minis an galaqul Tunuqis qilaSi. sterilizacia 
tardeba >1000C temperaturaze da parametrebi ganisazRvreba formuliT taris 
saxeobisa da moculobis Sesabamisad.  

analogiurad mimdinareobs mJaunis momzadebis teqnologia. mJauna iwvevs 
korozias, amitom mizanSewonilia misi dafasoeba mxolod minis qilebSi.  

bulgaruli wiwakisa da stafilos piures momzadebis teqnologia 
ganxilulia Tema 11.1.    
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
sur. 12.1.4. bostneulis naturaluri konservebis momzadebis  
          teqnologiuri sqema. 

 
 

bulgaruli wiwaka 
daWra nawilebad 

blanSireba 

dafasoeba  
nayofi 60%,  
xsnari 40% 

xsnaris damateba 

piure  
ispanaxi, mJauna  

gaxexva 

gacxeleba 850C  

dafasoeba  

yvavilovani  

kombosto 

gaTeTreba  
0,2% H2SO4 xsnraSi  

garecxva 

gaciveba 

Senaxva 0,05% li-

monJavas xsnarSi 

araumetes 30 

dafasoeba  
kombosto 
55-60% 

xsnari 45-40% 
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mTelebad dakonservebuli pomidori. 
dasakonserveblad gamoiyeneba wvrilnayofa pomidori, mrgvali, 4-6 sm 

diametriT, an qliavismagvari formiT _ diametri 3-4 sm, Tanabrad wiTeli, 
mkvrivi rbilobiT, dazianebis gareSe. xsnadi mSrali nivTierebis Semcveloba 
= > 4,5%, titruli mJavianoba 0,25-0,5% (vaSlis mJavaze gadaangariSebiT).   

pomidvris naturaluri konservi mzaddeba: kaniT – emateba 2-3% marilis 
xsnari, temperatura 70...800C;  pomidvris gaxexili masa  temperatura  95...980C. 
kangaclili – emateba pomidvris gaxexili masa temperatura 95...980C.  kanis 
mocileba xdeba mSrali orTqliT lenturi damaorTqleblis gamoyenebiT, 
xangrZlivoba 10...20 wami. am dros protopeqtini da celuloza ganicdis 
hidrolizs, rac aadvilebs kanis mocilebas. procesis damTavrebisTanave 
muSavdeba civi SxapiT. darCenili nawilebis mocileba xdeba xeliT.  

dafasoeba mimdinareobs Sesabamis taraSi _ minis an galaquli Tunuqis 

qila: mTeli pomidvris raodenoba ≈55%, yvela danamatis ≈45%. 
sterilizacia > 1000C, parametrebi ganisazRvreba formuliT produqciis, 

taris saxeobisa da moculobis Sesabamisad.  
 
 

sakontrolo kiTxvebi: 
 

1. CamoTvaleT naturaluri konservebis klasifikacia nedleulis   
   momzadebis meTodis mixedviT. 
2. daasaxeleT bostneulis konservis momzadebis ZiriTadi etapebi. 
3. rogoria mwvane bardis konservirebis procesi? 
4. CamoTvaleT mTeli pomidvris dakonservebis saxeebi. 
5. aRwereT bostneulis piures miRebis teqnologiuri sqema.  

 
 

Tema 12.2. sasauzme konservebi da warmoebis teqnologia 
 

bostneulis sasauzme konservi aris mza produqti, romelic moxmarebis 
dros ar moiTxovs kulinariul damuSavebas. mas farTo gavrceleba aqvs da 
gadamamuSavebel sawarmoebSi mniSvnelovani adgili ukavia nacionaluri 
recepturiT damzadebul nawarms.     

sasauzme konservi nedleulis saxis, damzadebis meTodebisa da 
recepturis mixedviT iyofa Semdeg jgufebad:   

- bostneuli farSirebuli moxrakuli ZirxvenebiTa da xaxviT tomatis 
sousSi (zogjer CarTulia brinji); 

- bostneuli daWrili rgolebad, Semwvari (badrijani an yabayi), 
romelic konservirdeba farSTan erTad an mis gareSe, tomatis 
sousSi an gaxexili pomidvriT; 

- bostneuli daWrili kubebad, ZelakebaT farSiT an mis gareSe, 
Sevsebuli tomatis sousiT an gaxexili pomidvriT; 

- bostneulis xizilala. 
   sasauzme konservebis klasifikacia warmodgenilia suraTze 12.2.1. 
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sur. 12.2.1. bostneulis sasauzme konservebis klasifikacia 

sasauzme konservebisaTvis ZiriTadad gamoiyeneba Semdegi saxis nedleuli:  
bulgaruli wiwaka _ axali, saRi, mwvane, yviTeli, wiTeli feris. 

misaRebia swrafgayinuli an damarilebuli saxiTac. 
badrijani _ axali, kani mbzinavi, melnisferi, aragauxeSebuli, 

gadaumwifebeli TeslebiT. 
pomidori – axali, wiTeli, mkvrivi rbilobiT, yunwebis gareSe. 
stafilo – axali, narinjisfer _ mowiTalo. nayofi ar unda iyos 

gauxeSebuli. 
xaxvi, niori _ mSrali, dauzianebeli Tavebi.   
oxraxuSi, niaxuri, kama, qinZi da sxva mwvanili axali, gauxeSebuli 

Reroebis, gayviTlebuli da  damWknari foTlebis gareSe. 
tomat-pasta da piure miiReba standartis moTxovnebis Sesabamisad, muqi 

wiTeli, odnav Ria wiTel ferSi gardamavali. 
brinji, marili, Saqari, Savi pilpili, wiTeli dafquli wiwaka, 

mcenareuli zeTi warmoebaSi miiReba maTze arsebuli saxelmwifo 
standartebis moTxovnebis  Sesabamisad. 

warmoebaSi Semosuli nedleuli droebiT inaxeba gril, mSral da kargad 
ventilirebad saTavsoSi. yuTebis dasawyobad gamoiyeneba xis sadgami, 
Stabelis simaRle ara umetes 2 metris. xis sadgamebs Soris toveben sivrces 

sasauzme konservebi 

farSirebuli 

bostneuli 

daWrili bostneuli 

farSiT an mis gareSe 

bostneulis xizi-

lala 

wiwaka wiwaka 

badrijani 

yabayi 

badrijani 

yabayi 

badrijani 

yabayi 
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haeris cirkulaciisaTvis. nedleulis yuTebze saWiroa aRiniSnos Semotanis 
TariRi, raTa dacul iqnes gadasamuSavebeli nedleulis rigiToba. 

droebiTi saTavsodan teqnologiur saamqroSi gadatanili nedleuli 
eqvemdebareba daxarisxebas _ lenturi transportioris   saSualebiT gadadis 
damxarisxebel magidaze, sadac mimdinareobs gareSe minarevebisa da uxeSi 
nawilebis mocileba. 

inspeqciis Semdeg Zirxvenebi aucilebelia gairecxos dolur da 
vibraciul sarecx manqanaSi, miwisa da sxva minarevebis bolomde mocilebis 
mizniT. 

Zlieri daWuWyianebis SemTxvevaSi, manqanaSi garecxvamde nedleuli mcire 
xniT Tavsdeba wylis abazanebSi da dalbobis Semdeg gadaitaneba sarecx 
manqanaSi saboloo, srulyofili recxvisaTvis. civ wyalSi Sxapis qveS 
Zirxvenebis recxva warmoebs 3-jer, xolo swrafgayinuli nedleulis Tbili 
(25...300C) wyliT.  

mwvanili irecxeba sarecx manqanaSi ulufebad dawyobili metalis 
cxaurebze, 3...4 kg raodenobiT. awyoben cxaurebze wylis wveTebis SeSrobis 
mizniT. garecxvis maRali xarisxi  gansazRvravs sabolood miRebuli 
produqciis xarisxs, rac garantias iZleva  botulizmis Tavidan 
asacileblad. 

kanis mocilebis mizniT mimarTaven nedleulis meqanikur an qimiur 
damuSavebas _ nedleuli Tavsdeba kaustikuri sodis 3% maduRar xsnarSi, 
ramdenime wuTiT obieqtis mixedviT. amis Semdeg nedleuls kargad recxaven 
gamdinare wyliT. Semowmeba xdeba lakmusis qaRldiT. 

garecxili da gamSrali nedleuli mzad aris Semdgomi teqnologiuri 
gadamuSavebisaTvis. 

safarSe nedleuli eqvemdebareba daWras sxvadasxva formebad _ kubebad, 
rgolebad, marTkuTxedebad da wvril zolebad. bostneulis daWra 
xorcieldeba sxvadasxva tipis saWrel danadgarze. zogierTi maTganis _ 
universalur saWrel danadgarze (Tema 5.1). 

mwvanili iWreba kompaqt-danadgarze (sur. 12.2.2). daWris dros  
rCeba bostneulis wvrili nawilebi, romelsac atareben sacerze mosacileb-
lad. 
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sur. 12.2.2. mwvanilis saWreli manqana 
 

daWrili bostneuli iTuTqeba manqanaSi, ris Sedegadac ujredebidan 
xdeba haeris gamodevna, fermentebis inaqtivacia, iTrguneba mikroorganizmebis 
moqmedeba. amave dros bostneuli xdeba elastiuri, rac saSualebas iZleva 
dafasoebis dros Caewyos qilebSi mWidrod, dazianebis gareSe. 

bostneulis gaTuTqvis temperatura da xangrZlivoba gansxvavebulia 
obieqtis mixedviT. magaliTad, wiwaka _ mZafri orTqliT 1..2 wuTi, kombosto _ 
wyalSi, temperatura 980C, 3...4 wuTi.  

gamzadebuli bostneuli gadaitaneba mosaxrak danadgarSi. cximiT Sewva 
produqts aZlevs  specifiur gemosa da zrdis mis kaloriulobas. 

 

 
sur. 12.2.3. bostneulis mosaxraki danadgari 
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bostneuli ixrakeba rafinirebul mzesumziris zeTSi 130...1400C 
temperaturaze, xangrZlivoba 5...20 wuTi. procesi grZeldeba sanam ar Sewydeba 
qafis warmoqmna.  

bostneulis nedleulis Sewva 1300C  temperaturaze qveviT ar aris  
rekomendebuli, radgan ufro dabal temperaturaze wvis procesi  
xangrZlivdeba, mcirdeba Sesawvavi aparatis warmadoba da rac yvelaze  
mniSvnelovania, mcirdeba zeTis Secvlis koeficienti, ris gamoc produqciaSi 
zeTis xarisxis maCvenebeli sagrZnoblad iwevs dabla. maRal temperaturaze 
da xangrZlivi droiT xrakvisas bostneuli iZens muq, yavisfer Seferilobasa 
da mware gemos.  

nedleulis Sewvis mTeli procesis ganmavlobaSi danadgarSi 
SenarCunebuli unda iyos zeTis saWiro done. aseTi danadgaris muSaobisas 
mJavianobis ricxvi ar unda aRematebodes 4,5. Tu es maCvenebeli darRveulia, 
maSin saWiroa saswrafod misi gamocvla.  

bostneulis moxrakvis Semdeg, danadgarSi zeTi unda gacivdes 60...700C 
temperaturamde, TbomcvlelSi civi wylis miwodebis saSualebiT. amisaTvis, 
TbomcvlelebTan miyvanil wylis xazze, garda ventilebisa, dayenebulia 
sarqveli, romelic uzrunvelyofs orTqlis gaJonvis SeCerebas mTel 
magistralSi. danadgaridan gadmosuli zeTi ifiltreba da Tu akmayofilebs 
xarisxis maCveneblebis moTxovnebs, ereva uxmar zeTs da kvlav gamoiyeneba.  

moxrakuli bostneulis gadmoReba da gaciveba warmoebs Semdegnairad: 
bostneuli konveieris saSualebiT amodis zeTis masidan, iwriteba da 
gadaitaneba Tunuqis an aluminis tafebze, romlebsac gaaCniaT ormagi Ziri, 
zeda Ziri badiseburia. gasaciveblad Tavsdeba Taroebze erT rigad an 
gamagrilebel kamerebSi, sadac gansazRvrulia miwodebuli haeris filtracia. 
bostneulis gasagrileblad SeiZleba vakuum-gamagrileblebis gamoyeneba. 
produqti dafasoebamde unda gacivdes 30...400C  temperaturamde, misi 
gadaxarSvis Tavidan acilebis mizniT. 

bostneuli, moxrakvisa da ingredientebiT kupaJirebis momentidan qilebSi 
dafasoebamde, SeiZleba dayovndes mxolod  1,5 saaTi. 

bostneulis farSi mzaddeba TiToeuli asortimentis konservebisaTvis 
gaTvaliswinebuli recepturis mixedviT. winaswar Teslebgaclili da 
garecxili bostneulis mTlian nayofebSi xdeba ukve gamzadebuli, moxrakul-
moTuSuli cxeli farSis Cadeba mWidrod, magram ise, rom ar moxdes 
bostneulis mTliani nayofis  dazianeba. ivseba tomatis sousiT an zeTiT, 
recepturis mixedviT. dasafasoebeli masis temperatura unda iyos ara nakleb 
700C.   

farSisaTvis saWiro bostneulad gamoiyeneba badrijani, wiwaka da 
pomidori. bostneulis momzadeba mimdinareobs garkveuli teqnologiuri 
procedurebiT, romelic warmodgenilia suraTze 12.2.4. 

bostneuli tomatis sousiT mzaddeba zemoaRniSnuli wesiT, magram im 
gansxvavebiT, rom aq recepturiT gaTvaliswinebuli yvela komponenti iWreba 
da zogierTi maTgani ixrakeba.  
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tomatis sousi mzaddeba: pomidvris, tomat-pastis an tomatis piuresagan, 
Saqris, marilis, surnelovani, Savi, wiTeli wiwakis da sxva saneleblebis 
damatebiT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
sur. 12.2.4. tomatis sousSi farSirebuli bostneulis momzadebis  
           teqnologiuri sqema 

 

moxrakva 

zeTis dawretva da 

gaciveba 30-400C 

gulis mocileba 

inspeqcia,  

gavleba gavleba Sxapis qveS 

(wylis wneva 196-294 

kpa)

blanSireba mZafri 

orTqliT 1-2 wuTi 

gaciveba 

farSis  
miwodeba 

bostneulis farSireba 

bulgaruli wiwaka badrijani pomidori 

daxarisxeba (feriT) daxarisxeba (zomiT 

da simwifis doniT) 

daxarisxeba 

(formiTa da kon-

sistenciiT) 

dakalibreba (diametriTa da sigrZiT) 

recxva (or sarecx manqanaSi) 

yunwisa da Tesl-

budis mocileba 

yunwis mocileba. 

ganivi Wrili 
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tomat-pasta da piure, maRali koncentraciis gamo (romlis mSrali 
nivTierebac 20-30% farglebSi meryeobs), saWiroebs Cveulebrivi sasmeli 
wyliT ganzavebas ise, rom ganzavebuli masis mSrali nivTiereba dayvanil 
iqnes 12%. Semdgom maTi kupaJireba iseve xdeba, rogorc wvenis SemTxvevaSi. 

tomatis sousi mzaddeba ortanian qvabSi meqanikuri amreviT an amrevis 
gareSe. tomatis masas asxamen saxarS qvabSi, aduReben da duRilSi umateben 
recepturis mixedviT winaswar momzadebul da erTmaneTSi areul marils, 
Saqars da fqvils. xarSvas agrZeleben kidev 10-15 wuTs ganuwyveteli moreviT. 
xarSvis bolos umateben saneleblebs. tomatis sousis feris gaumjobesebisa 
da vitaminebiT gamdidrebis mizniT umateben tkbili wiwakis piures mosaxarSi 
masis 25% odenobiT. masas acxeleben da intensiurad ureven damrevis 
meSveobiT mTliani, erTgvarovani masis miRebamde. 

gansxvavebuli teqnologiiT mzaddeba bostneulis xizilala. nedleulis 
miReba, daxarisxeba, recxva da daqucmaceba mimdinareobs imave wesiT, rogorc 
sxva sasauzme konservebis damzadebis dros. garkveuli saxis bostneuli 
iTuTqeba, xolo danarCeni iTuSeba mosaxrak danadgarSi. miRebuli masa 
qucmacdeba lilvebian  damaqucmacebelze an gamxexze. Semdeg ixarSeba vakuum-
aparatSi. procesi wydeba, rodesac mSrali nivTiereba 9% miaRwevs. emateba 
zeTi, mTeli masis 6,8% odenobiT, moTuSuli stafilo, xaxvi, Saqari, marili, 
mwvanili da saneleblebi, kargad ireva amreviT, cxeldeba 950C da xdeba 
dafasoeba. 

sasauzme konservebis dafasoeba warmoebs sxvadasxva taraSi. amisaTvis 
gamoiyeneba minisa da Tunuqis qilebi. daxufuli qilebi irecxeba 0,5% sodian 
wyalSi. dafasoebidan sterilizaciamde drom ar unda gadaaWarbos 30 wuTs. 
sterilizacia mimdinareobs 1200C, xangrZlivoba 45-55 wuTi. gasterilebuli 
produqcia civdeba 25-300C, irecxeba. ukeTdeba niSandeba, ifuTeba da 
gadaitaneba Sesanaxad.  

 

sakontrolo kiTxvebi 

1. ramden jgufad iyofa sasauzme konservi? 
2. daasaxeleT sasauzme konservebSi gamoyenebuli bostneuli. 
3. ra temperaturaze mimdinareobs bostneulis xrakva? 
4. ra temperaturaze mimdinareobs sterilizcia? 
5. ra temperaturamde civdeba zeTi mosaxrak danadgarSi Semdgomi 

gamoyenebisaTvis? 
6. CamoTvaleT farSirebuli bostneulis momzadebis  calkeuli 

procedurebi obieqtis mixedviT. 
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Tema 12.3. sadilisTvis gankuTvnili konservebi da  
warmoebis teqnologia 

 
sasadilo konservebis jgufs asortimentis mravalferovnebiT gansa-

kuTrebuli adgili ukavia gadamamuSavebel mrewvelobaSi, radgan daniSnule-
biT, SemadgenlobiT da mniSvnelobiT cvlis Cveulebriv sadils. sasadilo 
konservebis warmoebisas TiToeuli teqnologiuri procesi moiTxovs did 
yuradRebas, gansakuTrebul kulinarul damuSavebas. maT ganekuTvneba: wvniani 
da CaSuSuli _ bostneuliT an xorcTan erTad. gamoiyeneba I da II kategoriis 
Zroxisa da axalgazrda Roris xorci. 

bostneulis sasadilo konservebis dasamzadeblad gamoiyeneba: karto-
fili, Warxali, kombosto, stafilo, niori, xaxvi, mwvanilebi, ispnaxi, mJauna, 
lobio. 

bostneulis miReba, inspeqcia, damuSaveba (meqanikuri, Tburi) da saster-
ilizaciod momzadeba is procesia, romlis kvalificiur   Sesrulebaze di-
dad aris damokidebuli xarisxiani sasadilo konservebis damzadeba.  

sasadilo konservebis dasamzadeblad gamoiyeneba: tomat-pasta _ 30%, 
tkbili wiwakis piure, mwvane wiwaka axali, dafnis foToli, Savi pilpili, 
surnelovani wiwaka, fqvili umaRlesi xarisxsis, marili dafqvili, Saqari, 
limonis mJava da saneleblebi. 

nedleulis miRebis Semdeg warmoebaSi kartofili, stafilo, Warxali, 
xaxvi da Zirxvenebi xarisxdeba, irecxeba, utardeba inspeqcia, iwmindeba 
kanisagan. im SemTxvevaSi, Tu nedleuli Zalian dabinZurebulia, winaswar 
xdeba dalboba wylis abazanaSi.  

kanis mocilebis Semdeg nedleuli gadaecema dasaWrelad.  
daWril bostneuls dauyovnebliv utardeba kupaJireba, xolo romelsac 

sWirdeba damuSaveba iwveba cximSi, specialuri danadgaris gamoyenebiT. 
mzadyofna ganisazRvreba organoleptikuri monacemebiT: stafilo – narinjis-
feri, Warxali – bordosferi; xaxvi iZens sust oqrosfer Seferilobas da 
darbilebul konsistencias. procesis damTavrebamde 5-10 wuTiT adre emateba 
tomat-pasta, kargad ereva erTgvarovani masis miRebamde da xdeba kupaJireba 
cxel mdgomareobaSi. emateba wiwakis piure, Saqri, marili, gamSrali fqvili, 
sakazmi da kargad ireva specialur mowyobilobaSi, Semdeg cxeldeba.  

kupaJirebul narevs afasoeben winaswar momzadebul, sufTa qilebSi.   
qilis ZirSi ideba dafnis foToli, Semdeg xorci – Tu is Sedis am 
produqciis recepturaSi. qila ivseba bolomde kupaJis nareviT. darCenili 
cximi uSualod emateba qilebSi dozatoriT. 

dafasoeba xdeba 70...750C temperaturaze. qilebi ixufeba vakuum-damxufav 
manqanaze. irecxeba Tbili wyliT, ewyoba avtoklavis kalaTaSi  da gadaecema 
sterilizaciaze _ 1200C temperaturis pirobebSi, xangrZlivoba 70-100 wuTi, 
wneva 2,5 atmosfero taris, masisa da produqtis saxeobis Sesabamisad.   
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          sakontrolo kiTxvebi 
 
 

1. CamoTvaleT sasadilo konservebi. 
2. romeli bostneuli gamoiyeneba sasadilo konservSi?  
3. ra ingredientebi Sedis sasadilo konservSi? 
4. rogori TanmimdevrobiT xdeba dafasoeba qilaSi? 

 
 

Tema 12.4. marinadebis warmoebis teqnologia 
 

 
marinadi sasauzme produqtia, mzaddeba mTeli da daWrili 

bostneulisagan an asortis saxiT, romelsac emateba xsnari – ZmarmJava, 
marili, Saqari, saneleblebi.   

marinadi mJavianobis mixedviT aris dabalmJaviani _ ZmarmJavas Semcveloba 
0,4-06%; mJave _ ZmarmJavas Semcveloba 0,61-0,9% da Zalian mJave _ ZmarmJavas 
Semcveloba 1,2-1,8%.   

dabalmJaviani marinadi iwarmoeba Semdegi bostneulisagan: badrijani, 
yabayi, kombosto, kitri, patisoni, bulgaruli wiwaka, Warxali, pomidori 
(wiTeli, rZiani simwifis da mwvane), mwvane lobio.  

bostneulis mJave marinadi iwarmoeba Semdegi bostneulisagan: 
TeTrTaviani kombosto WarxliT; TeTrTaviani kombosto stafiloTi; 
yvavilovani kombosto; niori.  

marinadis momzadeba SeiZleba rogorc erTi saxeobis bostneulisagan 
aseve maTi SereviT – asorti. 

nedleulis momzadeba moicavs inspeqcias, recxvas, dakalibrebas (Tema 4.3), 
Semdeg meqanikur damuSavebas (Tema 5.1). daWra tardeba obieqtis Sesabamisad, 
blanSireba saWiroa yvela CamoTvlili bostneulisaTvis, garda pomidvrisa. 
bostneulis marinadis warmoebis teqnologiuri sqema warmodgenilia suraTze 
12.4.1. 
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sur. 12.4.1. bostneulis marinadis warmoebis teqnologiuri sqema 

nedleulis momzadeba 

nedleulis inspeqcia 

nedleulis dakalibreba 

ferisa da sididis mixed-

viT

orjeradi recxva da saWi-

roebis SemTxvevaSi dal-

boba

gavleba Sxapis qveS 

gawmenda 

blanSireba 

gaciveba 

qilebSi dafasoeba 

xsnari 



 

 

177

kitris marinadis momzadebis teqnologiuri cikli ramdenadme 
gansxvavebulia, radgan moiTxovs winaswar dalbobas qsovilSi moTavsebuli 
haeris mosaSoreblad.  

marinadisaTvis xsnaris momzadeba mimdinareobs Semdegi TanmimdevrobiT: 
wyals emateba Saqari da marili recepturis mixedviT _ 4...10% da 4...7% 
Sesabamisad; cxeldeba, duRili mimidnareobs 5...10 wuTis ganmavlobaSi. 
gafiltvris Semdeg emateba saneleblebis wyliani nayeni – mixaki, dariCini, 
dafna, surnelovani da Savi wiwaka. gamoiyeneba agreTve kama, niaxuri, 
oxraxuSi, niori, tarxuna, mware wiwaka. xsnars mJava emateba uSualod taraSi 
moTavsebis win. miRebulia agreTve winaswar saneleblebis moTavseba qilaSi 
da Semdeg nedleulisa da xsnaris damateba.  

Zmris an esenciis raodenoba SeiZleba gaangariSebul iqnes Semdegi 
formuliT: 

                                        
Mm

mN 100100
2

1 ⋅⋅=  

 sadac, N – ZmarmJavas raodenoba (ZmarmJavas esencia) 100 kg xsnarze, kg   
m1 – ZmarmJavas raodenoba konservSi, %  
m2 – ZmarmJavas koncentracia ZmarSi, %  
M – xsnaris masuri wili qilaSi dafasoebis dros, %. 
nedleulisa da marinadis xsnaris Tanafardoba gansxvavebulia obieqtis 

Sesabamisad. Tu marinadi mzaddeba mTeli bostneulisagan, maSin iReben 50% 
nedleuls masis mixedviT da 50% xsnars, xolo daWrili 55% da 45% 
Sesabamisad. asorti _ pomidori 42%, kitri 18%, xsnari 40%. 

taraSi dafasoebul nedleuls emateba xsnari, romlis temperatura 75-
800C.  utardeba pasterizacia an sterilizacia. parametrebi ganisazRvreba 
formuliT produqciisa da taris saxeobis Sesabamisad.   

 
sakontrolo kiTxvebi 

1. ras warmoadgens marinadi? 
2. CamoTvaleT marinadis saxeebi. 
3. rogoria marinadis xsnaris momzadebis teqnologia? 
4. ra TanafardobiT Tavsdeba taraSi nedleuli da xsnari? 
5. rogori formuliT iangariSeba saWiro ZmarmJavas raodenoba?  
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Tema 12.5. wnilebis warmoebis teqnologia 
 

difuzia – erTi nivTierebis molekulebis neli SeRweva meoreSi, maTi 
uSualo Sexebis dros an forebiani membraniT, rac ganpirobebulia moleku-
lebis Tburi moZraobiT. 

osmosi – gamxsnelis neli SeRweva xsnarSi Txeli membranis saSualebiT, 
romelic SeuRwevadia gaxsnili nivTierebebisaTvis.  

plazmolizi – mcenareuli ujredis SekumSva misi marilis an Saqris 
maRali koncentraciis xnsarSi moTavsebis dros, ujredis wvenidan wylis 
gacemis Sedegad.   

 
 
dawnilebuli bostneuli aris produqti, romelic miiReba rZemJava 

duRilis Sedegad. mzaddeba mTeli an daWrili bostneulisagan. nedleulad 
gamoyenebulia TeTrTaviani kombosto, stafilo, Warxali, pomidori, kitri da 
sxva, marilisa da saneleblebis damatebiT.  

rZemJava baqteriebis swrafi ganviTarebisaTvis areSi unda iyos saWiro 
raodenobis Saqari. baqteriebisaTvis misi gamoyeneba SesaZlebeli xdeba mce-
nareuli qsovilis daSlis Sedegad da difuziis safuZvelze.  

dawnilebis dros arsebiTi mniSvneloba aqvs osmosuri wnevis momatebas 
produqtSi. am mxriv rZemJava baqteriebi aris gamZle. osmosuri wnevis mo-
mateba SesaZlebelia marilis gamoyenebiT – igi xels uwyobs ujredis plaz-
molizs, ris Sedegadac xdeba wvenis gamoyofa qsovilidan. amasTan, marili ga-
napirobebs gemur Tvisebebs.  

wnilis mosamzadeblad gamoiyeneba kombostos saSualo da sagviano 
jiSebi. mizanSewonilia mosavlis aRebis Semdeg 2-3 dRiT dayovneba, radgan 
wyali orTqldeba da Saqris koncentracia matulobs. 

kombostos dawnilebis fermentaciuli procesi moicavs oTx stadias. I 
stadiaze nedleulze arsebuli mikroflora erTdroulad viTardeba. bevri 
maTgani moixmars Jangbads da amiT qmnis xelsayrl pirobebs rZemJava 
baqteriebis ganviTarebisaTvis, romlebic warmoadgenen anaerobul mikroor-
ganizmebs. am stadiaze grovdeba rZemJavas mcire raodenoba. II stadiaze aero-
buli mikroorganizmebis raodenoba TandaTan mcirdeba da ganviTarebas iwye-
ben rZemJava baqteriebi da rZemJavas  koncentracia aRwevs 1%. paralelurad 
grovdeba ZmarmJava, eTilis spirti, maniti da sxvadasxva eTerebi. yvela es 
nivTierebebi monawileobas Rebuloben gemosa da aromatis formirebaSi. 
pirveli ori stadiis xangrZlivoba Seadgens 3-6 dRes. III stadia iTvleba 
ZiriTadad _ am periodSi aqtiurdebian rZemJava baqteriebi da grovdeba 
mxolod rZemJava, misi raodenoba aRwevs 1,5%. am periodis xangrZlivoba 
Seadgens dabali temperaturis pirobebSi 3 kviras. IV stadiaze viTardeba 
rZemJava baqteriebis is saxeoba, romelic warmoqmnis Saqarsa da pentozebs da 
sabolood axdens dawnilebuli kombostos gemosa da aromatis Camoyalibebas. 
fermentaciis mTeli procesi grZeldeba 3-5 kvira temperaturaze damokidebu-
lebiT, 10-240C farglebSi. 
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dawnilebis teqnologia moicavs Semdeg procedurebs: nedleulis miReba 
da xanmokle Senaxva, kombostos momzadeba dasawnileblad, taris momzadeba, 
kombostos Cawyoba taraSi, fermentacia da mza nawarmis Senaxva.   

kombostos Tavebi kargad irecxeba wylis WavliT. cildeba murki, iWreba 
an xdeba dakepva specialur manqanaSi (sur. 12.5.1., 12.5.2). 

 

 
 

sur. 12.5.1. kombostos damkepi manqana 
 

wnilis mosamzadeblad aucilebel ingredients warmoadgens stafilo an 
Warxali _ emateba kombostos masis 3,5%. isini Seicaven Saqars da xels 
uwyoben rZemJava baqteriebis ganviTarebas. amasTan, aumjobeseben garegnul 
saxes. marilis Semcveloba Seadgens 1,7%. saneleblebidan emateba dafnis 
foToli, wiwaka, Zira. raodenoba saerTo masis 0,1%. 

stafilo da Warxali muSavdeba mosamzadebeli etapiT gaTvaliswinebuli 
procedurebis mixedviT _ recxva, inspeqcia, dakalibreba (Tema 4.3), Semdeg 
tardeba meqanikuri damuSaveba _ iWreba rgolebad an kubebad (sur. 12.5.2).   

 
 

sur. 12.5.2. bostneulis damWreli manqana 
 
kombostos dawnilebis teqnologiuri procesebi warmodgenilia suraTze 

12.5.3.  



 

 

180

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
sur. 12.5.3. kombostos dawnilebis teqnlogiuri sqema 
 

dawnileba xdeba didi tevadobis xis an polimerul kasrebSi. tara 
winaswar irecxeba, muSavdeba sadezinfeqcio saSualebebiT.  

taris fskerze efineba kombostos foTlebi 5 sm sisqiT, Semdeg Tavsdeba 
dakepili kombosto, emateba marili, itkepneba, efareba foTlebi da edeba 
tvirTi. 1-2 dRis Semdeg marilxsnari amodis zedapirze, rac miuTiTebs 
fermentaciis dawyebas.  

aqtiuri fermentaciis dasrulebis Semdeg produqtis mJavianoba unda iyos 
1,0-1,5% farglebSi rZemJavaze gadaangariSebiT. kasrebi Sesanaxad gadaitaneba 

sacavSi. optimaluri pirobebi _ temperatura 0±20C, haeris fardobiTi 
tenianoba 90-95%. 

maRali xarisxis kombostos wnili aris wvniani, mkvrivi, xraSuna, 
sasiamovno aramatiTa da gemoTi.  

kitrisa da pomidvris wnilis warmoebis teqnologia analogiuria. 
marilis xsnaris gamoyenebiT plazmolizis procesis Sedegad ujredis wvenis 
garkveuli nawili, maT Soris naxSirwylebi, gadadis xsnarSi, romlebic 
aucilebelia rZemJava baqteriebis ganviTarebisaTvis (sur. 12.5.4). 

nedleulis 

momzadeba 

kombosto 
gasufTaveba, 

dakepva, naWrebi  

5-12 mm 

marili 
gacrili, 
gasufTa-
vebuli 

magnituri 
damWeriT 

stafilo an 
Warxali 

recxva, gasuf-
Taveba, 

daqucmaceba 
3-5 mm, daWra 

rgolebad dia-
metri 40 mm 

saneleblebi 
dafnis 

foToli, Savi 
wiwaka, Zira 

da sxva 

tevadobis Sevseba 

recepturis 

mixedviT 

taris momzadeba meqanikuri presi 

dawnileba 
fermentacia mixedviT 

Senaxva 0±20C; 
fardobiTi 

tenianoba 90-95% 

kasri, recxva, 

hermetuloba 

parafinireba 
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kitri 
pirveladi da-

muSaveba recxva, 
inspeqcia, da-
kalibreba 

pomidori 
pirveladi da-

muSaveba 
recxva, in-

speqcia, daka-
libreba zomisa 

da simwifis 
donis mixedviT 

 

saneleblebi, 
niori  

inspeqcia, recxva, 
daqucmaceba 

taraSi moTavseba 

xsnaris damateba saWiroebis 
SemTxvevaSi  

 0...20C, 40-60 dRe. >100C, 15-30 dRe. 

Senaxva -1...40C  
fardobiTi tenianoba 90%  

xsnaris dasxma 

pirveladi fermentacia  
20-260C, 24-48 sT.

marilis 
xsnari 

momzadeba 
60-80g/dm3 

taris 
momzadeba 

 

filtracia 

saboloo fermentacia  

kitrisa da pomidvris daWra ar aris rekomendirebuli. ar SeiZleba 
agreTve meqanikuri Zalis gamoyeneba, datkepna.  

kitrisa da pomidvris dawnilebis procedurebia: nedleulis miReba, 
momzadeba _ recxva, inspeqcia, dakalibreba (Tema 4.3), kasrebis winaswari 
damuSaveba, kasrebSi Cawyoba da marilxsnaris dasxma, duRilis procesi da 
Senaxva.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
sur. 12.5.4. bostneulis dawnilebis teqnologiuri sqema 
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kitri _ mwvane, mkvrivi. Teslbude ar unda iyos saerTo masis 20-25% meti.   
kasrSi kitri Tavsdeba saneleblebTan erTad recepturis 

gaTavliswinebiT. gamoiyeneba sxvadasxva saneleblebi, maTi raodenoba 
Seadgens saerTo masis: 3% kama, 0,5% piSuSxa, 0,3% niori, 1,1% wiwaka, 0,5% 
tarxuna, 05,% niaxuri da oxraxuSis Zirebi.  

kitri ewyoba meqanikuri Zalis gamoyenebis gareSe da kasri srulad ivseba 
nedleuliT. sicarielis Sevsebis aucilebloba imiT aris gamowveuli, rom ar 
gaizardos marilxsnaris raodenoba, ramac SeiZleba gamoiwvios Saqris 
Semcireba. saxuravi mWidrod ergeba da marilxsnari emateba saSpunte 
xvrelidan: msxvili zomis kitri 8%, saSualo zomisas 7%, wvrils 6%.   

marilxsnaris dasxmis Semdeg xvreli ixureba, kasri Tavsdeba 20-260C 
temperaturis pirobebSi, yovndeba 1-2 dRe. mimdinareobs winaswari duRilis 
procesi. rodesac rZemJava miaRwevs 0,3-0,4%, kasri Tavsdeba 100C temperaturze. 
aRniSnul pirobebSi duRilis procesi mTavrdeba 15-30 dRis ganmavlobaSi 
xsnaris dasxmis dRidan, mJavianoba aRwevs 0,6-1,2%;  mza produqtSi marilis 
raodenoba 3,5%...4,5%.  

pomidvris wnilis warmoebis teqnologiuri procesi analogiuria. 
marilxsnaris koncentracia Ria mwvane pomidvrisaTvis 7,5%, wiTelisTvis 
9...10%.  

rZemJava duRilis procesis xangrZlivoba temperaturis Sesabamis 
pirobebSi 40-50 dRea. mwvane nayofSi rZemJavas raodenoba 0,75-1,2%, xolo 
wiTelSi 1,0-1,5 %.  

kitrisa da pomidvris wnili inaxeba -1...40C temperaturisa da 90% haeris 
fardebiTi tenianobis pirobebSi.  

  
sakontrolo kiTxvebi 

 
1. ras warmoadgens wnili? 
2. raSi mdgomareobs dawnilebis procesis arsi? 
3. ZiriTadad romeli bostneuli gamoiyeneba wnilis warmoebaSi? 
4. aRwereT kombostos wnilis warmoebis teqnologia. 
5. ra saxis saneleblebi gamoiyeneba wnilis momzadebis dros? 
6. aRwereT kitrisa da pomidvris wnilis momzadebis teqnologia. 

 
 

Tema 12.6. pomidvris produqtebis klasifikacia da  
warmoebis teqnologia 

 
mwife pomidvris gadamuSavebuli produqtebi warmoadgenen mniSvnelovan 

sakvebs, rogorc sensoruli TvisebebiT, aseve im pozitiuri efeqtis 
gaTvaliswinebiT, romelsac axdens adamianis organizmze Tavisi Sedgenilobis 
TvalsazrisiT. am mxriv pirvel rigSi aRiniSneba karotinebis Semcveloba, 
gansakuTrebiT ki wiTeli feris likopini. arsebuli informaciis Tanaxmad 
pomidvris damuSavebis procesSi _ blanSireba, dehidratacia, aorTqleba, 
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sterilizacia _ likopini ar eqvemdebareba degradacias da inarCunebs 
stabilurobas.  

miRebuli informaciis Tanaxmad gadamuSavebis gansxvavebuli teqnologia 
mniSvnelovan cvlilebas ar iZleva likopinis Semcvelobis mxriv (cxr. 12.6.1.).  

 
cxrili 12.6.1. 

 
eqstraqciis sxvadasxva pirobebSi miRebuli likopinis Semcveloba 

 
varianti likopini, mg/kg-1 

F 8 201 
C 8 192 
H 8 192 
F 13 196 
C 13 188 
H 13 204 

 
nimuSebis eqstraqcia Catarda ramdenime variantad F – garemos 

temperaturaze, C – 600C temperaturaze,  H – 900C temperaturaze. gamoicada 
agreTve saceris naxvretis zomis gavlenac: 8 mm da 13 mm.  

diametri ar iwvevs cvlilebas likopinis Semcvelobis mxriv. ujredis 
struqtura mTliani rCeba da ufro efeqturad xdeba likopinis Senaxva. 
amasTan, aRsaniSnavia, rom piures im nimuSebSi, romlebic miRebulia cxeli 
eqstraqciiT 900C temperaturaze, likopinis Semcveloba darCa TiTqmis 
ucvleli 12 Tvis Senaxvis Semdeg, rac gamowveulia fermentebis inaqtivaciiT.  

cxrilSi 12.6.2. mocemulia yvela nimuSis saerTo maCvenebeli likopinis 
Semcvelobis mxriv Senaxvis procesSi Tveebis mixedviT. aRsaniSnavia, rom 
likopinis raodenoba TiTqmis ucvleli darCa 12 Tvis ganmavlobaSi.   

 
cxrili 12.6.6. 

 
likopinis cvlileba pomidvris piures Senaxvis procesSi  

 
Senaxvis periodi, Tve likopini, mg/kg-1 

standartuli gadaxra ±1,1 
sawyisi 195,5 

2 188,0 
4 188,7 
6 177,4 

10 176,6 
12 176,9 

 
saWiroa aRiniSnos, rom pomidori dReisaTvis aris yvelaze mniSvnelovani 

bostneuli, romelic gamoiyeneba gadamamuSavebel sferoSi. is warmoadgens 
saintereso sakveb obieqts adamianis jamrTelobisaTvis im TvalsazrisiTac, 
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rom aris farTod gavrcelebuli da gamoiyeneba didi raodenobiT. msoflioSi 
moyvanili pomidvris yovelwliuri raodenoba aRwevs 70 mln tonas. maT Soris 
gadamuSavebas eqvemdebareba 25-30 mln tona, rac erT mesamedze metia.  

pomidvris gadamuSavebuli produqtebis mravalferovnebis gamo 
SeuZlebelia saerTo teqnologiuri procesebis SemuSaveba, magram 
mosamzadebeli etapi yvela SemTxvevaSi identuria – recxva, inspeqcia, 
dakalibreba.  

pomidvris Rirsebas ganapirobebs isic, rom misgan SesaZlebelia  
sxvadasxa saxis produqtebis momzadeba da speqtri am mxriv sakmaod farToa 
12.6.1 suraTze naCvenebia pomidvris gadamuSavebuli produqtis saxeebi, magram 
es ar aris mTlianoba. zogi maTgani warmoadgens naxevrfabrikats da miiReba 
sousi, ketCupi da cxare sousi. magaliTad, piure.  

 
 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

sur. 12.6.1. pomidvris konservebis klasifikacia 
 

pomidvris wveni sortimentis mixedviT aris: naturaluri, mariliT         
(0,6-1,0%) da C vitaminiT.  

momzadebuli nedleuli qucmacdeba damqucmacebel-TeslgamclelSi. 
cxeldeba milebian an Snekian gamacxelebelSi 60-700C. xdeba fermentebis 
inaqtivacia, am mxriv didi yuradReba eqceva peqtinesTerazasa da 

pomidvris produqtebi

koncentrirebuli pomidvris wveni naturaluri 

tomat-piure  
12, 15, 20% 
mSrali niv-
Tiereba 

tomat-pasta pomidvris 
sousi 
ara naklebi 
29% mSrali 
nivTiereba 

pomidvris kon-
centrirebuli 

wveni 40%±2% 
mSrali niv-
Tiereba 

pomidvris 
mSrali 
fxvnili 

umarilo  
25, 30, 35, 40, 
45, 50% 
mSrali 
nivTiereba 

mariliT 27, 
32, 37% 
mSrali 
nivTiereba 
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peqtingalaqturonazas, ris Sedegadac gaadvilebulia wvenis miReba, narCenis 
gaxexva (Tema 8.2). 

wvenis miReba xdeba pres-eqstraqtoriT an filtrian centrifugaSi. 
gamosavlianoba aris mTeli masis 60-70%, danarCeni 30% gamoiyeneba pomidvris 
piuresa da pastis misaRebad.   

gamoiyeneba ori meTodi: wveni eqvemdebareba homogenizacias erTgvarovani 
masis miRebamde, romelic mdgradia Senaxvis procesSi; wveni cxeldeba 
TbomcvlelSi maRal temperaturaze 1250C, 60 wm, Semdgom grildeba 96-980C da 
isxmeba sterilur qilaSi (sur. 12.6.2.).       

 

 
 

sur.12.6.2. pomidvris wvenis miRebis teqnologiuri sqema 
 

 
pomidvris wveni agreTve mzaddeba koncentrirebuli. zemoT aRwerili 

yvela operaciis gavlis Semdeg, steriluri masa gadaecema vakuum-
amaorTqlebel danadgars. mzadaa rodesac mSrali nivTiereba miaRwevs 40%.  

piures momzadebis teqnologia warmodgenilia TemaSi 11.1 
piuresagan vakuum-aparatSi aorTqlebis Sedegad miiReba pasta, romlis 

xsnadi mSrali nivTiereba Seadgens 35...40%.   
pomidvris sousis misaRebad gamoiyeneba piure – xsnadi mSrali 

nivTierebis Semcveloba 5...7% an pasta. piures an ganzavebuli pastis 
koncentracia sousebis mosamzadeblad unda Seadgendes 12%. xarSva 
mimdinareobs vakuumis pirobebSi, sanam xsnadi mSrali nivTiereba ar miaRwevs 
18-20%. xarSvis bolos emateba Saqari, marili, saWiro saneleblebi 
recepturis Sesabamisad.  

pomidvris daqucmaceba  
damqucmacebel-TeslgamclelSi 

Tesli 

masis gacxeleba

wveni 

gacxeleba 

(1250C, 60 wm) 

gaciveba 

homogenizacia

gamonawnexi 

Camosxma

gaxexva 

xarSva 

naturalur

koncentrirebuli 
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piuresa da pastis dafasoeba SesaZlebelia rogorc mcire tevadobis minis 
an Tunuqis, asev didi tevadobis kasrebsa da rezervuarebSi. aRniSnuli taris 
TiToeuli saxeoba unda pasuxobdes standartis yvela moTxovnebs.   

piure da pasta cxeldeba 850C. xdeba dafasoeba, daxufva, sterilizacia 
1000C, xangrZlivoba 20-30 wuTi. gaciveba ara umetes 25...400C. 

tomat-produqti fasovdeba agreTve aseptikuri meTodiT rogorc didi 
moculobis taraSi, aseve mcire moculobis rbil SemfuTavSi. utardeba 
sterilizacia, swrafad civdeba da isxmeba sterilur taraSi.  

 
 
 

sakontrolo kiTxvebi 
 

1. rogoria pomidvris konservebis klasifikacia? 
2. ZiriTadad romeli nivTiereba gansazRvravs pomidvris kvebiT Tvisebas? 
3. rogoria likopinis Semcveloba pomidorSi? 
4. daasaxeleT pomidvris wvenis saxeebi. 
5. romeli naxevarfabrikati gamoiyeneba sousis misaRebad? 
6. rogoria pomidvris mSrali xsnadi nivTierebis Semcveloba pomidvris 

koncentratSi? 
7. ra raodenobiT Seicavs xsnad mSral nivTierebas pasta? 
 

 
 

Tema 12.7. SefuTva, markireba da Senaxva 
 
 

bostneulis konservebis xarisxsa da Senaxvis periods arsebiTad 
ganapirobebs sterilizaciis procesi. sakiTxi aRniSnulTan dakavSirebiT 
mocemulia TemaSi 5.5 da 10.4. 

sterilizaciis procesis damTavrebis Semdeg bostneulis konservebi, 
romlebic moTavsebulia minis an Tunuqis qilebSi, gansakuTrebiT zeTovani, 
guldasmiT irecxeba Tbili wyliT, gamrecx saSualebebTan erTad, Semdeg 
gadaecema mza produqciis sawyobs. garecxili qilebi transportioris 
saSulebiT gadaaqvT saSrob gvirabisebr  danadgarSi an es orive operacia 
tardeba gamrecx-gasaSrob agregatze (sur. 12.1.7.).  
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sur. 12.7.1. gamrecx-gamSrobi agregati 
 

gamSrali qilebi xvdeba gadmomtvirTav transportiorze. gamrecx-gamSrob 
aparatSi avtomaturad regulirdeba tutis xsnaris, cxeli wylisa da haeris 
temperatura. qilebis gaSroba aucilebelia, rom ar ganviTardes korozia. 
gaSrobis Semdeg savse qilebs ukeTdeba niSandeba. risTvisac gamoiyeneba eti-
ketis mimkvreli manqana. sxvadasxva zomis qilebisaTvis awyoba xorcieldeba 
transportioris qimisa da momWeri mowyobilobis gadaadgilebiT, agreTve 
transportioris aweviTa da daweviT (sur. 12.7.2.). 

 

 
 

sur. 12.7.2. etiketirebis manqana  
 
 
Tunuqis qilebis etiketirebis manqana Sedgeba: karkasi, sadgari, qilebis 

gadamaadgilebeli meqanizmi, amZravi, webos abazana, CamtvirTavi da gamtvi-
rTavi sadinari da etiketis saTavso. Tunuqis qilebis etiketirebis manqanis 
sqematuri saxe warmodgenilia suraTze 12.7.3. qilebi gadaadgildeba webovan 
abazanaSi, Semdeg ki ekvreba etiketi.  
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sur. 12.7.3. etiketirebis manqana  
 

1. sadgari, 2. karkasi, 3. qilis gadaadgilebis meqanizmi, 4. amZravi, 
5. webos abazana, 6. CamtvirTavi sadinari, 7. gamtvirTavi sadinari,  
8. etiketis saTavso 

 
 
etiketze aRniSnuli unda iyos yvela parametri, rac saxelmwifo standar-

tiT aris gaTvaliswinebuli: produqciis dasaxeleba, damamzadebeli sawarmos 
misamarTi, masa-neto, produqciaze sasaqonlo niSani (arsebobis SemTxvevaSi), 
gamoSvebis TariRi, Senaxvis pirobebi da xangrZlivoba, informacia kvebiTi da 
energetikuli monacemebis Sesaxeb, Semadgenloba, moxmarebis wesi. 

rbili SemfuTavis etiketireba saWiro ar aris, radgan TviTon taraze 
aris aRniSnuli  yvela monacemi.   

mravalkomponentiani konservis etiketze miTiTebulia nayofisa da 
xsnaris raodenobis Sefardeba, ingredientebis sruli CamonaTvali.  

qilebi ifuTeba gofrirebul muyaos, xisa da polimeruli masalis ta-
raSi. ukeTdeba niSandeba _ standartiT gaTvaliswinebuli saWiro monacemebi.  

mza produqciis sawyobi aucilebelia iyos mSrali, sufTa, niavdebodes. 
daculi unda iyos temperatura obieqtis gaTvaliswinebiT. Senaxvis pirobebi 
mocemulia calkeuli saxis bostneulis konservisaTvis Sesabamis TemebSi.   

taris xarisxi, SefuTva, markireba, dizaini, mniSvnelovnad sazRvravs 
produqciis maRalxariasxianobas da did gavlenas axdens realizaciis 
Sedegebze. 
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sakontrolo kiTxvebi 
 

1. ra maCveneblebi aRiniSneba markirebis dros?  
2. romel taraSi fasovdeba mza produqcia? 
 
 

 
meTormete modulis sademostracio masala: 

 
1. bostneulis naturaluri konservebis momzadebis teqnologia; 
2. sasauzme konservebis warmoebis teqnologiuri procesebi; 
3. sasadilo konservebis warmoebis teqnologiuri procesebi;  
4. marinadebis warmoebis teqnologiuri procesebi 
5. wnilis warmoebis arsi da teqnologia; 
6. bostneulis naturaluri konservebis SefuTvis, markirebisa da Senaxvis 

teqnologia. 
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