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 naSromSi mocemulia saqarTvelos subtropikuli klimatis 

pirobebSi mzardi  xexilovnebis (citrusovnebi, feihoa, xurma, 

aqtinidia, kaklovnebi da sxv.) da teqnikuri kulturebis (Cai, stevia, 

cximzeTovnebi, eTerzeTovnebi) nayofis da nedleulis qimiuri da 

teqnologiuri daxasiaTeba. ganxilulia subtropikuli mcenareuli 

nedleulis Senaxvisa da gadamuSavebis ZiriTadi teqnologiuri 

procesebi da parametrebi. 

 gamiznulia universitetis agroteqnologiuri mimarTulebis 

studentebisaTvis. 
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            “Cveni havis wyalobiT, sadac Cai da misTana Zvirfasi  

             subtropikuli kulturebi gaixarebs, fasmokle WirnaxuliT 

             miwis mocdena didi Secdomaa. dReis iqiT Cven samezoblo 

             bazarze am Zvirfas Wirnaxuls SevitandeT da iqedan CvenTvis 

             saWiro Wirnaxuls SemovitandeT ormxriv mogebaSi viqnebiT”. 

                                                            ilia WavWavaZe 

                                   gazeTi “iveria” 1894 w., seqtemberi 

   

                          S e s a v a l i 

 

 Cveni planetis mosaxleoba yovel kviraSi saSualod 1,2 milioni 

adamianiT izrdeba. Tanamedrove adamiani dRe-RameSi 800 gram sakvebs da 2 

litr wyals moixmars. mosaxleobis sadReRamiso racioni 4 milion tonas 

aRemateba. rekomendebuli normebis mixedviT TiToeulma adamianma 

yovelwliurad sakvebad unda miiRos 49 kg xili, maT Soris, 16 kg 

citrusi. arsebuli monacemebiT agrosamrewvelo seqtorSi warmoebis 

zrdis tempi momavalSi kidev ufro CamorCeba mosaxleobis raodenobrivi 

zrdis temps. sadReisod sakvebi produqtebis deficiti msoflios 

masStabiT ukve aWarbebs 60 milion tonas. amitom umniSvnelovanes 

amocanas warmoadgens warmoebuli nedleulisa da produqciis 

udanakargod Senaxvis da gadamuSavebis uzrunvelyofa. FAO-s monacemebiT 

nayofwvniani xilisa da bostneulis danakargebi yovelwliurad 20-30 %-s 

Seadgens, rac TiToeuli qveynisaTvis mniSvnelovani ekonomikuri 

zaralis momtania. 

 sakvebi yovelTvis  iyo da rCeba bunebrivi da aucilebeli 

moTxovnilebis produqtad, romelTan mimarTebaSic damokidebuleba 

icvleboda socialuri pirobebis cvlilebasTan erTad. amis naTeli 

dadasturebaa Tanamedrove adamianis didi interesi mravalferovani 

sakvebis mimarT. mas Semdeg, rac adamianma miaRwia ganviTarebisa da 

cxovrebis maRal dones, igi ara mxolod irCevs sakvebs mravalricxovani 

produqtebis asortimentidan, aramed aregulirebs sakuTar kvebas 

mecnieruli midgomebiT da organizmis moTxovnebidan gamomdinare.   

 raoden gasakviric ar unda iyos, Tanamedrove adamianisaTvis, ori 

saukunis win kacobrioba ar icnobda dakonservebul, xelovnurad 
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gayinul da koncentrirebul sakveb produqtebs. sami saukunis win 

evropelebis racionSi ar Sedioda Cai. miuxedavad imisa, rom 

citrusovnebs ormoc saukuneze meti xnis ganmavlobaSi icnobdnen CineTsa 

da indoeTSi, maTi kultivireba iwyeba me-11 saukunidan, xolo farTod 

gavrcelda me-14 saukunidan xmelTaSua zRvis auzis qveynebSi. am periods 

emTxveva ZvelqarTul literaturul wyaroebSi citrusebis nayofebsa da 

foTlebze damzadebuli samedicino daniSnulebis nayenebisa da 

neqtarebis moxsenieba, rogorc samkurnalo saSualebebi.  

 subtropikuli memcenareobis ZiriTadi daniSnulebas sakvebad da 

teqnologiuri damuSavebisaTvis saWiro nedleulisa da produqtebis 

miReba warmoadgens. aRniSnulidan gamomdinare, naSromSi gansaxilveli 

sakiTxebis gaTvaliswinebiT, subtropikuli kulturebi SesaZlebelia 

Semdegnairad  dajgufdes: 

 _ subtropikuli xexili _ mandarini, forToxali, greipfruti, 

limoni, pompelmusi, xurma, feihoa, aqtinidia (kivi), muSmula, zeTisxili, 

Txili, kakali; 

 _ teqnikuri kulturebi _ Cai, eTerzeTovnebi (dafna, evkalipti da 

sxv.) da cximzeTovnebi (tungi da sxv.), stevia. 

 nayofis agebulebis mixedviT subtropikuli xexili Tavis mxriv 

iyofa Semdeg jgufebad: nayofwvniani–rbilobiani nayofebiT   (citrusov-

nebi, feihoa, aqtinidia, muSmula), magarnayofiani – naWuWSi  moTavsebuli  

nayofebiT (kakali, Txili) da Teslwvnianebi. 

 subtropikuli kulturebi mravalwliani, maradmwvane (Cai, 

citrusovnebi, feihoa, dafna, zeTisxili da sxv.) da foTolmcveni 

(subtropikuli xurma, Txili, kakali da sxv.) mcenareebia, romelTa 

moSeneba da moyvana SesaZlebelia gansazRvrul agroklimatur pirobebSi. 

subtropikuli klimatis sartyeli gardamavalia tropikulsa da zomiers 

Soris. savegetacio periodi Tbili da xangrZlivia, zamTari – Tbili da 

SedarebiT mokle. subtropikul zonaSi saSualo wliuri temperatura ar 

unda iyos 13–150C-ze dabali, xolo wlis yvelaze civi Tvis saSualo 

temperatura ar unda ecemodes O00C-ze qvemoT. aseve mniSvnelovania 

zamTris periodis minimaluri temperatura. kerZod, subtropikuli 

sartylis zRvrul mniSvnelobad iTvleba is regioni, sadac haeris 

temperaturis absoluturi minimumi -200C-s aRwevs. savegetacio periodSi 
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aqtiur temperaturaTa jamma (haeris saSualo sadReRamiso temperatura 

100C-ze meti) unda Seadginos – ara nakleb 40000C-s. naleqebis mixedviT 

subtropikuli zona iyofa or jgufad: teniani subtropikebi, sadac 

naleqebis wliuri raodenoba aRemateba 1000 mm-s da mSrali subtropikebi 

– 1000 mm-ze naklebi naleqebis wliuri raodenobiT. 

 subtropikuli memcenarobis produqtebi metad mniSvnelovania 

adamianis organizmisaTvis. isini didi raodenobiT Seicaven  

naxSirwylebs,   vitaminebs, aromatul naerTebs, polifenolebs, azotovan 

da mineralur nivTierebebs da sxv., romlebic maT umniSvnelovanes 

kvebiT, sagemovno, dietur da samkurnalo-profilaqtikur Tvisebebs 

gansazRvraven. peqtinisa da polisaqaridebis Semcveloba aZlierebs 

sakvebis monelebas da mavne nivTierebebis gamoyofas organizmidan. 

gansakuTrebuli mniSvneloba eniWeba maT rogorc martivi Saqrebis da 

vitaminebis mdidar wyaros. mcenareTa nayofebsa da produqtebSi 

Semcveli  mJavebi aumjobeseben sisxlis mimoqcevas da mavne nivTierebebis 

gamoyofas. maTSi Semaval mineralur nivTierebebs uaRresad didi 

biologiuri mniSvneloba eniWebaT nivTierebaTa cvlis ganuwyvetel 

procesSi, organizmisaTvis mavne nivTierebebTan marilebis warmoqmnis da 

organizmidan maTi gamodevnis gamo. limoni, forToxali da mandarini 

sxva xilze ufro meti raodenobiT Seicavs C vitamins da P vitaminur 

produqtebs. 

 sayuradReboa subtropikuli kulturebis didi nawilisa  da 

citrusovanTa maRali  fitonciduri Tviseba, rogorc baqterociduli 

aseve baqterostatikuri (mikroorganizmebis ganviTarebis SeCereba) 

Tvisebebi. 

      calke ganxilvas imsaxurebs Cai, romlis umniSvnelovanesi 

biologiuri aqtivobis ganmsazRvrelia polifenolebi. Cais katexinebi 

maRali P vitaminuri, antioqsidanturi da baqteriociduli aqtivobebiT, 

antisxivuri moqmedebebiT xasiaTdebian. dadgenilia polifenolebis unari 

Searbilos gul-sisxlZarRvTa, aTerosklerozuli da hipertonuli 

daavadebebi, Seamciros organizmSi qolesterinis mavne done. Cai 

erTaderTi mcenarea, romelic iSviaT aminomJavas _ Teanins agrovebs. es 

nivTiereba antidepresants da damamSvidebel saSualebas warmoadgens. Cai 
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ara marto sagemovno, aramed Zlier farmakologiur saSualebasa da 

biologiurad aqtiur produqts warmoadgens, gansakuTrebiT ki mwvane Cai. 

 

 

 

1. subtropikuli mcenareuli nedleulis Senaxvisa 

               da  gadamuSavebis safuZvlebi 

            1.1. ZiriTadi gansazRvrebebi    

          

     naSromi “subtropikuli mcenareuli nedleulis Senaxvisa da 

gadamuSavebis teqnologia“ ganekuTvneba gamoyenebiT disciplinas, 

romlis mizans Seadgens daxmareba gauwios agraruli seqtoris momaval 

specialistebs racionalurad gamoiyenon subtropikuli memcenareobis 

produqtebi, swori organizeba gaukeTon maT Senaxvas da gadamuSavebas, 

SeimuSaon nedleulidan saukeTeso xarisxobrivi maCveneblebis mqone mza 

produqtebis miRebis racionaluri xerxebi da reglamentebi. amisaTvis 

aRniSnuli disciplina swavlobs nedleulis struqturasa da qimiur 

Sedgenilobas,  im cvlilebebsa da gardaqmnebs, romlebic mimdinareoben 

subtropikuli mcenareuli nedleulis teqnologiuri damuSavebis 

calkeul etapze. aseve ikvlevs sxvadasxva faqtorebis gavlenas 

nedleulis Senaxvis unarianobasa da produqciis xarisxobriv 

maCveneblebze, amuSavebs sawyis moTxovnebs srulyofili, energo _ da 

resursdamzogavi axali Taobis teqnologiuri manqana-danadgarebis 

Sesaqmnelad. subtropikuli mcenareuli nedleulis Senaxvisa da 

gadamuSavebis teqnologia efuZneba sakmaod rTul bioqimiur, qimiur, 

Termoqimiur, Tbofizikur da reologiur cvlilebebs. 

 subtropikuli mcenareuli nedleulis Senaxvis unarianoba da 

Senaxvis xangrZlivoba damokidebulia mraval faqtorze, romlebic or 

jgufad iyofa – Sinagani, anu biologiuri da garegani.  Sinagani 

faqtorebi ZiriTadad gapirobebulia jiSuri TvisebebiT da Senaxvis 

procesSi mimdinare nivTierebaTa cvlis xasiaTiT. garegan faqtorebs 

ganekuTvneba mikroflora, garemos temperatura, fardobiTi tenianoba da 

airovani Semadgenloba. 
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 Senaxvis unarianoba ewodeba Tvisebas, romelic uzrunvelyofs 

xarisxobrivi da raodenobrivi maCveneblebis (qimiuri Sedgenloba, 

organoleptikuri da kvebiTi Tvisebebi, sawyisi masa) maqsimalur 

SenarCunebas xarngZlivi periodis ganmavlobaSi. Senaxvisa da 

gadamuSavebis obieqts mcenareTa sxvadasxva organo warmoadgens. erT 

SemTxvevaSi es aris nayofi, meore SemTxvevaSi foToli, Tesli, romlebic 

mcenaris sicocxlis periodSi mkacrad gansazRvrul funqcias 

asruleben. mcenaris calkeuli organoebi erTmaneTisagan gansxvavdebian 

morfologiur-anatomiuri agebulebiT, biologiuri TaviseburebiT da 

qimiuri SedgenlobiT. ris gamoc isini xasiaTdebian Senaxvis sxvadasxva 

unariT. 

 mcenareuli nedleulis Senaxvis dros mimdinare  procesebis 

xasiaTi, Senaxvis unarianoba da xangrZlivoba, sxva faqtorebTan erTad, 

didad aris damokidebuli  mosavlis aRebis dros simwifis xarisxze, 

aRebis da tranportirebis meTodebsa da pirobebze. 

      asxvaveben simwifis oTx xarisxs: sakrefs, mosaxmars, teqnikursa da 

fiziologiurs.  

 sakref simwifeSi nayofi ukve formirebulia da masSi ZiriTadad 

damTavrebulia sakvebi nivTierebebis dagroveba, magram ar aris 

Camoyalibebuli jiSuri TvisebebiT gansazRvruli aromati, gemo da 

Seferiloba. sakref simwifeSi iReben im xils, romelic aRebis Semdgomi 

damwifebis unariT xasiaTdeba (magaliTad, subtropikuli xurma, kivi da 

sxv.). 

 mosaxmar simwifeSi nayofi vargisia sakvebad da SeZenili aqvs 

jiSisaTvis damaxasiaTebeli Tvisebebi. simwifis am stadiaSi aiReba is 

nayofebi, romlebic ar xasiaTdebian aRebis Semdgomi damwifebis unariT. 

maTi sakrefi da mosaxmari simwife erTmaneTs emTxveva. 

 teqnikur simwifeSi memcenareobis produqtebis aReba xdeba 

teqnologiuri gadamuSavebisa da transportirebis mizniT. teqnikur 

simwifidan nayofebi mosaxmar simwifeSi Sedis saTanado pirobebSi 

garkveuli vadiT Senaxvis Semdeg. 

 fiziologiuri simwife Seesabameba nayofis iseT mdgomareobas, 

rodesac Tesli sruliad damwifebulia, xasiaTdeba generaciis unariT 

da advilad scildeba rbilobs. am stadiaSi nayofebs dakarguli aqvT 
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mosaxmari Tviseba, vinaidan umravles SemTxvevaSi fiziologiuri simwife 

emTxveva gadamwifebis process. 

 Senaxvis dros nedleulSi mimdinare procesebi arsebiTad 

gansxvavdeba aRebamde zrdisa da ganviTarebis fazaSi mimdinare 

procesebisagan. am SemTxvevaSi nayofebi iklebs wonaSi, mimdinareobs 

qimiur naerTTa raodenobrivi da Tvisobrivi cvlilebebi, organo-

leptikuri Tvisebebis cvlileba da Senaxvis unarianobis daqveiTeba. 

 nedleulis Senaxvis dros mimdinareobs fizikuri, fiziologiuri, 

bioqimiuri da mikrobiologiuri saxis procesebi.  

      fizikuri procesebi gamoixateba wlis aorTqlebiT da nayofebis 

WknobiT. wlis intensiuri aorTqleba xdeba sacavebSi Senaxvis dros 

haeris dabali tenianobisa da maRali temperaturis pirobebSi. am 

procesebs Tan axlavs nayofis masis Semcireba da daavadebebis mimarT 

winaaRmdegobis unaris Sesusteba. Senaxvis procesSi mcenareuli 

nedleulis xarisxobrivi maCveneblebis ukeT SenarCuneba SesaZlebelia     

haeris dabali temperaturisa da maRali fardobiTi tenianobis 

pirobebSi.  

      fiziologiuri procesebi gamoxatulia nayofebisa da mcenareuli 

produqtebis sunTqviT, rac nivTierebaTa cvlas warmoadgens. am procesSi 

warmoqmnili siTbo mcenareuli nedleulis TviTCaxurebas iwvevs.  

sunTqvis intensivovaze arsebiT gavlenas axdens haeris Sedgeniloba 

saTavsoSi. naxSirorJangis koncentraciis gazrda Jangbadis Semcirebis 

pirobebSi iwvevs sunTqvis intensivobis Semcirebas da Senaxvis periodis 

gaxangrZlivebas. Jangbadis optimalur koncentraciad miRebulia 7-8 %, 

xolo naxSirorJangisa – 3-5 %. calkeuli saxis xilis da nedleulis 

Senaxvis xangrZlivoba SesaZlebelia gaizardos haerSi azotis 

koncentraciis gazrdiT 97-98 %-mde. 

 Senaxvis unarianoba da fitopaTologiuri daavadebebisadmi 

gamZleoba mniSvnelovnad aris damokidebuli nayofisa da nedleulis 

imunitetze – unarze winaaRmdegoba gauwios mikrobebis gavrcelebas da 

daavadebebis ganviTarebas. mcenareuli organizmis imuniteti 

ganisazRvreba mis mier parazitebis sawinaaRmdego nivTierebaTa swrafad 

gamomuSavebis unariT. mcenareTa calkeuli saxe da jiSi mkveTrad 

gansxvavdeba erTmaneTisagan aRniSnuli unariT. 
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 xilisa da mcenareuli nedleulis gafuWeba Senaxvis periodSi 

ZiriTadad mikrobiologiuri procesebis Sedegad xdeba. Senaxvis 

obieqtebis Semadgeneli nivTierebebi saukeTeso sakvebi area sxvadasxva 

saxis mikrobebisaTvis. aRsaniSnavia maT mier gamowveuli daavadebebi – 

sidample, obi, virusuli daavadebebi.  

 am daavadebebis winaaRmdeg mimarTaven mcenareTa dacvis efeqtur 

qimiur da biologiur meTodebs, magram es meTodebi ver CaiTvleba 

infeqciuri daavadebis winaaRmdeg radikalur saSualebad, gansakuTrebiT 

mosavlis aRebis Semdeg da Senaxvis periodSi. amitom didi mniSvneloba 

eniWeba daavadebebisadmi gamZle imunuri Tvisebebis jiSebis gamoyvanas an 

gamovlenas, romelic qmnis realur pirobebs Senaxvis periodSi 

danakargebis  minumumamde SemcirebisaTvis. 

 infeqciuri daavadebebis garda arsebobs mcenareuli nedleulis 

arainfeqciuri daavadebebi, romlebic gamowveulia nayofSi mimdinare 

procesebis funqcionaluri moSlilobiT. xelSemwyob pirobebs 

nivTierebaTa cvlis moSlasTan erTad, agroteqnikur RonisZiebaTa 

arasrulyofili Catareba da Senaxvis araswori pirobebi warmoadgens. 

magaliTad, citrusovanTa nayofebis advilad SesamCnevi yavisferi 

laqianoba Tavs iCens misi dabali temperaturis pirobebSi xangrZlivi 

Senaxvis dros, nayofis zedapirze gamoyofili eTerzeTebis daJangvis 

Sedegad. 

 xilisa da mcenareuli nedleulis Senaxvis praqtikaSi cnobilia 

ori ZiriTadi meTodi – Senaxva savele pirobebSi da stacionarul 

sacavebSi. savele pirobebSi Senaxva gamoyenebulia upiratesad droebiTi 

SenaxvisaTvis da warmoebs grovebad, tranSeebsa da zvinebSi. xili da 

nedleuli ifareba Tbosaizolacio masaliT (Tiva, Cala da sxv.). aseTi 

sacaveebis mowyoba did daxarjeebTan ar aris dakavSirebuli. 

 stacionaluri sacavebi, rogorc Senaxvis ZiriTadi saSualeba, 

warmoadgens miwiszeda an miwisqveda kapitalur konstruqcias, romelSic 

SesaZlebelia sxvadasxva reJimis regulireba; kerZod, bunebrivi da 

xelovnuri ventilacia, haeris parametrebis da airovani narevis 

regulireba. 

 subtropikuli xilis xangrZlivi droiT Senaxvis did 

SesaZleblobas macivar-kamerebi iZleva. specialuri teqnikuri 
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saSualebebis gamoyenebiT SesaZlebelia SenaxvisaTvis optimaluri 

parametrebis damyareba da maqsimalurad xangrZlivi periodis 

ganmavlobaSi produqciis Senaxva minimaluri danakargebiT. 

 

  

 

 

             1.2.  subtropikuli mcenareuli nedleulis 

     Senaxvis ZiriTadi principebi 

 

 

      Senaxvis dros yvela produqti ganicdis cvlilebas. subtropikuli 

memcenareobis  produqtebis (citrusovnebi, subtropikuli xili,  Cais 

foTli da Tesli, eTerzeTovani da cximzeTovani nedleuli) Senaxvis 

xangrZlivoba mTlianad gapirobebulia Sinagani – biologiuri da 

garegani faqtorebiT. Sinagani faqtorebia: qimiuri Sedgenloba da  

nedleulSi mimdinare bioqimiuri gardaqmnebi, morfologiur-anatomiuri 

agebuleba, nedleulis imuniteti, garemo faqtorebis moqmedebis mimarT 

reaqcia, fizikuri Tvisebebi. garemo faqtorebs ganekuTvneba haeris 

parametrebi (temperatura, fardobiTi tenianoba) da mikroorganizmebis 

ganviTareba, rac uaryofiTad moqmedebs nedleulis xarisxze. 

 garemo parametrebis regulirebiT SesaZlebelia damyardes 

(moiZebnos) Senaxvis optimaluri reJimi, romlis pirobebSi calkeuli 

faqtoris mavne da uaryofiTi moqmedeba minimumamde aris dayvanili. 

 sunTqva subtropikuli mcenareuli nedleulis Senaxvis dros metad 

mniSvnelovani da bioqimiur gardaqmnaTa rTuli procesia Jangbadis, 

Jangva-aRdgeniTi fermentebisa da wylis monawileobiT. sunTqva 

ZiriTadad mimdinareobs maRalmolekuluri organuli nivTierebebis – 

naxSirwylebis, cximebis, organuli mJavebisa da sxvaTa xarjze. 

 JangbadiT normaluri uzrunvelyofis pirobebSi mimdinareobs e.w. 

aerobuli sunTqva daJangvis saboloo produqtebis wylisa da 

naxSirorJangis gamoyofiT, energiis mniSvnelovani raodenobis 

gamoTavisuflebiT, aerobuli sunTqvis Semajamebeli sqema martivi 

Saqrebis SemTxvevaSi cnobili tolobiT gamoixateba: 
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            C6 H12O6  =    6 CO2+6H2O+674 kkal.    

        procesi Seuqcevadia, mcirdeba samarago nivTierebaTa raodenoba, 

produqti mcirdeba masaSi, uaresdeba misi kvebiTi Rirebuleba. 

       Jangbadis deficitis SemTxvevaSi mimdinareobs anaerobuli sunTqva: 

          C6 H12O6 =2 C2 H5OH+2CO2+28 kkal. 

      am SemTxvevaSi ar miiRweva organul nivTierebaTa sruli daJangva 

da miiReba Sualeduri produqtebi spirtebis, mJavebis, aldehidebisa da 

sxva saxiT. 

       sunTqvis process axasiaTeben sunTqvis koeficientiT, romelic 

warmoadgens gamoyofili naxSirorJangisa da STanTqmuli Jangbadis 

raodenobaTa fardobas. aerobuli sunTqvisaTvis aRniSnuli maCvenebeli 

1-is tolia, xolo anaerobuli sunTqvis SemTxvevaSi 1-s aRemateba. 

      warmoqmnili spirtis zrda 2%-mde koncentraciis pirobebSi 

damRupvelad moqmedebs ujredis protoplazmaze da mTlianobaSi 

uaryofiT gavlenas axdens nedleulze. 

 subtropikuli mcenareuli nedleulis normaluri Senaxva, 

xangrZlivi periodis ganmavlobaSi, saWiroebs aerobuli sunTqvis 

optimaluri pirobebis Seqmnas. 

      subtropikuli memcenareobis produqtebis Senaxvis periodSi 

mimdinare cvlilebebi mWidrod aris dakavSirebuli mikroorganizmebis 

(baqteriebi, safuvrebi, obis sokoebi) zemoqmedebasTan. maT mier 

gamomuSavebuli fermentebi erT SemTxvevaSi dadebiTi moqmedebisaa. 

aRsaniSnavia duRili _ rTuli bioqimiuri procesi, romlis safuZvels 

mikroorganizmebis moqmedebiT organuli nivTierebebis gardaqmna 

warmoadgens. spirtuli, rZemJavuri, ZmarmJavuri da sxva saxis duRilebi 

rigi kvebis produqtebis gamomuSavebis safuZvels warmoadgenen. sxva 

SemTxvevaSi uaryofiTad moqmedeben nedleulis xarisxis gamapirobebel 

maxasiTeblebze da procesis gaRrmavebis SemTxvevaSi igi uvargisi xdeba 

sakvebad da teqnologiuri damuSavebisaTvis. subtropikuli memcenareobis 

malfuWebadi produqtebis Senaxvis procesis gaxangrZliveba 

mniSvnelovani amocanaa, vinaidan did wilad maszea damokidebuli 

xangrZlivi periodis ganmavlobaSi am produqtebis momxmareblisadmi 

Seuferxebeli da riTmuli miwodeba. Senaxva Tavis mxriv gulisxmobs 
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produqtebis naturaluri Tvisebebis xangrZlivi drois ganmavlobaSi 

SenarCunebas. 

 subtropikuli mcenareuli nedleulis saxeobis, Sida agebulebis 

da sameurneo niSan-Tvisebisagan damokidebulebiT maTi Senaxva sxvadasxva 

meTodiT aris SesaZlebeli. cnobili klasifikaciiT, Sesanaxi nedleulis 

“sicocxlis” niSnis mixedviT, Senaxvis meTodebi oTx ZiriTad jgufad 

aris dayofili: biozi, anabiozi, cenoanabiozi da abiozi. 

      biozi gulisxmobs produqtis Senaxvas cocxal mdgomareobaSi, 

rodesac SenarCunebulia maTi mTlianoba da sasicocxlo procesebis 

normaluri mimdinareoba. am SemTxvevaSi Senaxva mTlianad emyareba 

cocxali organizmis bunebriv imunitets – winaaRmdegoba gauwios 

biologiur agentebs da garegani faqtorebis mavne moqmedebas. 

      anabiozi – sicocxlis faruli mdgomareoba. sxvadasxva fizikuri 

da qimiuri faqtoriT produqti da biologiuri agentebi moyvanilia 

faruli Senelebuli sicocxlis mdgomareobaSi. ris gamoc, minimumamdea 

Semcirebuli nivTierebaTa cvla da cxovelmyofeloba. 

      cenoanabiozi – emyareba Sesanax produqtze mikroorganizmebis 

SerCeviT ganviTarebas, romlebic Tavis mxvriv produqtis qimiuri 

nivTierebis xarjze agroveben makonservebel nivTierebas. 

       abiozi  _ rogorc saxelwodeba gviCvenebs gamoricxavs Sesanaxi 

obieqtis, aseve mavne organizmebis sicocxles. rac xorcieldeba 

sxvadaxva fizikuri da qimiuri faqtorebis moqmedebiT; produqti xdeba 

steriluri da garantirebulia misi xangrZlivi Senaxva. 

       aRniSnuli meTodebi aerTianeben zemoqmedebis sxvadasxva qvejgufs, 

romelTac ganvixilavT subtropikuli mcenareuli nedleulisa da 

produqtebis Senaxvis amocanebis gaTvaliswinebiT. 

      anabiozs, gamomwvevi faqtorebisagan damokidebulebiT asxvaveben 

Termoanabiozs, qseroanabiozs, osmoanabiozs, acidoanabiozs da 

narkoanabiozs. 

      Termoanabiozi mdgomareobs nedleulis an misi gadamuSavebis 

produqtebis Senaxvis gaxangrZlivebaSi dabali temperaturis pirobebSi. 

gacivebul (fsiqroanabiozi) an gayinuli (krioanabiozi) mdgomareobaSi. am 

meTodis safuZvelze Seiqmna Tanamedrove samacivro teqnika da 

teqnologia. gayinuli produqtebi moxmarebis win saWiroebs galRobas 
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(defrostacias), romlis Catarebis teqnologiaze aris damokidebuli 

produqciis struqturis da xarisxobrivi maCveneblebis SenarCuneba. 

      qsenoanabiozi emyareba gauwyloebas, gaSrobas, rac mimarTulia 

mikroorganizmebisa da fermentebis ganviTarebis sawinaaRmdegod. am 

principis safuZvelze aRmocenda Srobis Tanamedrove meTodebi da 

maravali saxis saSrobi danadgaris konstruqciebi. 

      osmoanabiozi – Senaxvis iseTi meTodia, romelic gapirobebulia 

mcenareul nedleulSi da mis garemomcvel areSi maRali osmosuri 

wnevis SeqmniT. xsnarebis maRali koncentracia iwvevs mikrobuli 

ujredis plazmolizs, ujredi kargavs wyals da iRupeba. aseTi maRali 

osmosuri wnevis Seqmna  SesaZlebelia Saqrisa da marilis xsnarebis 

gamoyenebiT. 

      osmoanabiozis principzea damyarebuli subtropikuli xilis 

SaqriT dakonserveba, murabebis, jemebis, cukatebis da sxvaTa warmoeba, 

agreTve damarileba (magaliTad, zeTisxilis nayofis). 

      acidoanabiozi – damyarebulia wyalbadionTa koncentraciis (pH) 

cvalebadobaze. saxelwodeba `acid~-mJavas niSnavs da meTodic 

produqtebis Senaxvas gulisxmobs mJave areSi, garedan Setanili mJavebis 

xarjze, kerZod umateben ZmarmJavas. am meTodze aris damyarebuli 

marinadebis miReba. 

       narkoanabiozi – gulisxmobs nedleulis Senaxvas  sxvadasxva 

„narkozuli“ saSualebebis gamoyenebiT. umetes SemTxvevaSi naxSirorJangi 

(CO2) gamoiyeneba. meTodi damyarebulia Sesanax areSi ara xelovnurad 

Setanili naxSirorJangis, aramed areSi darCenili Jangbadis 

raodenobaze. es meTodi gamoiyeneba sxvadasxva saxis xilis Sesanaxad.  

      enoanabiozi, Tavis mxriv, Semdeg or qvejgufad iyofa _                     

acidocenoanabiozi da alkoholocenoanabiozi. pirveli emyareba  

duRilis Sedegad warmoqmnili rZemJavis dagrovebas da gadidebuli 

mJavianobis pirobebSi nedleulis Senaxvas. alkoholocenoanabiozi  

efuZneba alkoholur duRils, romlis Sedegad warmoqmnili eTilis 

spirti, garkveuli koncentraciiT, xels uSlis mikroorganizmebis 

ganviTarebas.  

      abiozi Tavis mxriv moicavs: 
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      Termosterilizacia _ Tburi damuSaveba maRal temperaturaze 

mikroorganizmebis sruli mospobis mizniT. am procesis Catareba 

SesaZlebelia mxolod im SemTxvevaSi, Tu produqti hermetul taraSi 

aris moTavsebuli. 

      fotosterilizacia _ nedleulis Senaxva sxvadasxva gamosxivebis 

gamoyenebiT (infrawiTeli, ultraiisferi, radioaqtiuri,  γ- sxivebi). 

      qimiuri sterilizacia _ xorcieldeba baqteriociduli Tvisebebis 

matarebeli qimiuri nivTierebebis gamoyenebiT. cnobilia mTeli rigi 

antiseptikebisa, magram maTi gamoyeneba SezRudulia adamianis organizmze 

toqsikuri moqmedebis gamo. sakonservo mrewvelobaSi SedarebiT misaRebia 

da gamoiyeneba benzomJava (C6H5COOH) da misi natriumis marili 

(C6H5COONa) – natrium benzoati,  eTilis spirti (C2H5OH), gogirdivani 

anhidridi (SO2). 

       meqanikur sterilizacia efuZneba Txevadi produqtebis gatarebas 

specialur mikrobgaumtar filtrebSi Tburi damuSavebis gareSe, rac 

saSualebas iZleva SevinarCunoT misi bunebrivi, sawyisi Tvisebebi. 

        

 

           2. subtropikuli xilis Senaxva da  gadamuSaveba  

 

      

      subtropikul mexileobas mniSvnelovani adgili uWiravs xexilovani 

kulturebis msoflio warmoebaSi. subtropikuli xili warmoadgens  

vitaminebis, advilad SeTvisebadi naxSirwylebis, fenoluri naerTebis, 

organuli mJavebis, mineraluri nivTierebebis da aromatul naerTebis 

mdidar wyaros. es nivTierebebi ganapirobeben maT umniSvnelovanes kvebiT, 

dietur da samkurnalo-profilaqtikur Rirebulebas. am TvisebaTa gamo 

subtropikuli xili sasicocxlo mniSvnelobis produqtad iTvleba. 

      citrusovnebi  moSenebulia  msoflios 90-ze met   saxelmwifoSi.  

nayofis  yovelwliuri  warmoebis moculoba  80 milion tonas aRemateba. 

citrusovanTa calkeuli warmomadgenlis  wili Semdegia:  forToxali _ 

60%, mandarini _ 15%, limoni _ 12%, greifruti da pompelmusi  erTad _  

12.5%, sxva danarCeni _ 0,5%.  

      am monacemebis gaTvaliswinebiT  msoflio warmoebis moculobaSi  
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saqarTvelos  wili  umniSvneloa,  Tumca  qveynis subtropikuli   zonis 

agrosamrewvelo seqtorSi erT-erT ZiriTad mimarTulebas warmoadgens.  

Cvens  pirobebSi subtropikuli  mexileobis da maT Soris mecitruseobis  

ganviTarebis siZneleebi ZiriTadad gapirobebulia teniani subtropikebis  

geografiuli adgilmdebareobiT   da  damaxasiaTebeli mkacri   zamTris 

klimaturi pirobebiT.  

      bolo 10-15 wlis ganmavlobaSi sagrZnoblad Seicvala Cveni qveynis 

subtropikuli regionis agrosamrewvelo seqtoris struqtura. 

mniSvnelovnad gaizarda Txilisa da aqtinidiis kulturebis xvedriTi 

wili. gansakuTrebiT aRsaniSnavia Txilis kultura, romelic 

plantaciebis saerTo farTobiT (40 aTasi ha) da mosavlianobiT (40 aTas 

tonaze meti) meoTxe-mexuTe pozicias ikavebs TurqeTis, italiis, aSS-s da 

espaneTis Semdeg. Txili warmoadgens umsxviles saeqsporto produqcias 

saqarTvelos ekonomikaSi. 

    saqarTvelos subtropikuli zona msoflioSi yvelaze CrdiloeTiT 

mdebareobs da  klimaturi  pirobebis  gaTvaliswinebiT  uaRresad  didi  

mniSvneloba eniWeba kulturebis yinvagamZleobas da  nayofis  momwifebis  

periods. citrusovnebis jiSebis klasifikacia nayofis momwifebis drois  

mixedviT SeiZleba sam ZiriTadad jgufad: saadreo, saSualo da sagviano.  

     subtropikuli xilis sagemovno Tvisebebi, sasaqonlo maCveneblebi,  

Senaxvisunarianoba da gadamuSavebisaTvis vargisianoba, ganisazRvreba 

nayofis qimiuri SedgenilobiT.  

  

                                                                               

      2.1. citrusovnebis da subtropikuli xexilovnebis nayofis 

          qimiuri Sedgeniloba da teqnologiuri daxasiaTeba 

     2.1.1. citrusovnebi 

        

       citrusovnebi warmoadgenen Citrus-is gvaris mcenareebs da 

ganekuTvnebian teganisebrTa (Rutacea) ojaxs. citrusovnebi izrdeba mcire 

zomis xeebis an buCqebis saxiT, maradmwvane priala foTlebiT. 

citrusebis gvari moicavs sam aTeul saxes, romelTagan farTod aris 

gavrcelebuli: 
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       forToxali (Citrus sinensis  Osb.) citrusovanTa Soris msoflio 

warmoebis moculobis mxriv pirvel adgils ikavebs (50 milion tonaze 

meti weliwadSi). aseve gamorCeulia sagemovno maCveneblebiT da 

popularul sadeserto xils warmoadgens. saqarTveloSi forToxali 

ZiriTadad trifoliatis saZireebzea damynili. arsebul jiSebs sam 

pomologiur jgufad yofen: pirveli _ Cveulebrivi; meore _  

wiTelxorciani, e.w. „karaliokebi“ da mesame _ Wipiani forToxlebi. 

pirveli jgufis forToxlis nayofis damaxasiaTebelia rbilobisa da 

wvenis Ria moyviTalo Seferiloba da Teslis mniSvnelovani raodenoba. 

am jgufSi gvxvdeba forToxlis uTeslo formebic. meore jgufis 

forToxlebis ganmasxvavebeli niSania nayofis rbilobis da misgan 

gamoyofili wvenis muqi wiTeli Seferiloba. am jgufSi Semavali jiSebis 

nayofi saSualo zomisaa. mesame jgufis forToxlebi iZlevian 

originalur nayofs wverSi damaxasiaTebeli WipiT. nayofi gamoirCeva 

didi zomiT da adre momwifebiT. biologiuri TvalsazrisiT am jgufSi 

Semavali jiSebi gansxvavdebian erTmaneTisagan klimaturi pirobebisadmi 

Seguebis unariT, ris gamoc umetesad Wipiani forToxlebis nargavebi 

gvxvdeba subtropikebis CrdiloeTiT, SedarebiT civ zonaSi, aseve Tbil 

regionebSi. saqarTvelos tenian subtropkebSi gavrceleba hpova samive 

jgufis forToxalma. Tavdapirvelad gavrcelebuli iyo Cveulebrivi 

forToxali, xolo mecxramete saukunis dasasruls Semotanili iqna 

wiTelxorciani da Wipiani forToxlis jiSebi. nayofi cvalebadobs 

zomis, feris, formis da kanis sisqis mixedviT. nayofi  Cveulebriv 

sferosebri an ovaluria, kani Znelad scildeba rbilobs. dasavleT 

saqarTvvelos subtropikul regionebSi Cveulebrivi adgilobrivi 

forToxali cnobili iyo sami saukunis win. SemorCenili, ramodenime 

jiSis adgilobrivi, forToxlisaTvis damaxasiaTebelia Txeli kani da 

mcire Teslianoba, adre momwifebis unari, sasiamovno gemo da aromati. 

Wipiani forToxali _ vaSington-naveli iZleva mrgval an mogrZo nayofs, 

romelic didi zomiT xasiaTdeba (xSirad 400 g-mde). nayofis wverSi 

moTavsebulia jiSis damaxasiaTebeli Wipi. fuZe mrgvali an odnav 

Cazneqilia da zogjer naoWebiT aris dafaruli. nayofis kani mowiTalo 

narinjisferia, saSualo sisqis (3-4sm), Znelad scildeba rbilobs, 

romelic 9-11 segmentisagan Sedgeba. segmentebi moTavsebulia Txel apkSi, 
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uTesloa. nayofis rbilobi wvniania, marcvlovani, sasiamovno momJavo 

tkbili gemosi. 

       mandarini (Citrus nobilis Lour.) saqarTveloSi gavrcelebis 

moculobiT citrusovanTa Soris pirveli poziciazea da 11 aTas ha-ze 

meti farTi uWiravs. mandarinis nayofis msoflio warmoebis moculoba 8 

milion tonas Seadgens weliwadSi. citrusovnebs Soris mandarini 

gamoirCeva klimaturi pirobebisadmi ukeTesi Seguebis unariT. 

dauzianeblad itans -80C, xolo iRupeba -100C-ze. mandarinis xeebs 

forToxalTan SedarebiT axasiaTebT patara tani gaSlili varjiT da 

uekloba. am maxasiaTebliT mandarinis nayofi gansxvavdeba sxva 

citrusovanTa nayofebisagan.  mandarins saxeobebisa da jiSebis mixedviT 

ramodenime jgufad yofen, romelTagan yvelaze metad gavrcelebulia 

uTeslo mandarinis jgufi unSiu (iaponurad uTeslo). unSiu erT-erTi 

ZiriTadi samrewvelo jiSia saqarTvelos subtropikul zonaSi. misi 

gamravleba SesaZlebelia mynobiT.  mandarinis nayofi momrgvalo brtyeli 

formisaa, oqrosferi-yviTeli da narinjisferi SeferilobiT. nayofis 

rbilobi kans advilad scileba, aseve SigTavsis segmentebi (lebnebi) 

erTmaneTs. erTi nayofis saSualo wona 50-75 g-s Seadgens. 

 citrusovanTa seleqciis erT-erTi ZiriTad amocanas warmoadgens 

CvenSi kultivirebuli mandarinebis jiSobrivi gaumjobeseba. im jiSebis 

Secvla, romlebmac amowures TavianTi sameurneo SesaZleblobani da 

saWiroeben ganaxlebas SedarebiT yinvagamZle, imunuri, mosavliani da 

saadreo jiSebiT. citrusovanTa plantaciebis gaaxalgazrdaveba da 

unSius Zveli nargaobebis Secvla mizanSewonilia iaponiidan introduci-

rebuli, maRalmosavliani saadreo jiSebiT tiaxara_unSiu – saSalod 

mzardia, simaRle 2.0-2.4 m,  kompaqturia, gamoirCeva SedarebiT gazrdili 

yinvagamZleobiT da mosavlianobiT. okicu_vase – saxeobaTaSoris hibri-

dia, saSualod mzardi, simaRle 2,1-2,5 m, mwifdeba oqtombris pirvel 

naxevarSi. xasiaTdeba maRali mosavlianobiT da nayofis kargi Senaxvis 

unarianobiT. miho_vase – simaRle 1,8-2,1 m, kompaqturi varjiT, gamorCeu-

lad saadreo jiSia, mwifdeba oqtombris pirvel dekadaSi. mosavlianobiT 

sWarbobs jiS unSius  da  nayofis kargi SenaxvisunarianobiT xasiaTdeba. 

 limoni    (Citrus limon Burm.) uZvelesi droidan iTvleba Zvirfas da 

popularul nayofad. citrusovanTa Soris limoni yvelaze dabali 
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yinvagamZleobiT (-2-30C) gamoirCeva da agreTve gansakuTrebiT ziandeba 

gvalvebisagan. niadagisa da haeris sakmarisi tenianobis pirobebSi limoni 

kargad viTardeba da msxmoiarobs. saqarTvelos subtropikul zonaSi Ria 

gruntSi limonis kultura gavrcelebulia mxolod zogierT Tbil 

mikroklimatur nakveTebze. limonis xeebis simaRle 3-6 metrs aRwevs, 

damaxasiaTebelia Zlier ganviTarebuli foTlebi da eklianoba, Ria 

mwvane foTlebiT. CvenSi gavrcelebuli limonebidan yuradRebas 

imsaxurebs Semdegi jiSebi: qarTuli (axalqarTuli), meieri, vilafranka 

da sxv. qarTuli jiSi SerCeulia Soreul warsulSi Semotanili 

jiSebidan, romlebic Seeguen adgilobriv pirobebs. nayofi saSualoze 

meti zomisaa, wagrZelebuli formis wveroSi blagvi „ZuZuTi“, romelsac 

erT mxareze naoWi dahyveba. nayofis fuZes aseve dahyveba naoWi. erTi 

nayofi saSualod 90-120 g-s iwonis. nayofis kanis zedapiri gluvia an 

mcireborcviani, Znelad scildeba rbilobs, sisqiT 2-6 mm. rbilobi 

uxvwvniania, aromatuli, sakmaod mJave, moyviTalo mwvane Seferilobisaa 

da Sedgeba 9-12 segmentisagan, romlebic metwilad Tanabari zomis da 

Txelapkianebi arian. nayofi Cveulebriv 2-6 cal Tesls Seicavs, zogjer 

uTesloa. vilafraka adremsxmoiare da SedarebiT yinvagamZle jiSia. 

regularulad iZleva mosavals da Cveni pirobebisaTvis erT-erT 

saukeTeso jiSs warmoadgens. nayofi saSualo an saSualoze meti 

zomisaa, mogrZo-ovaluri formis, dabali da blagvi „ZuZuTi“, romlis 

fuZes dahyveba naoWi naxevari wris saxiT. nayofis kani mkvrivia, saSualo 

sisqiT 5 mm. rbilobi uxvwvniania, aromatuli, saSualod mJave, Ria feris, 

Sedgeba 9-11 Tanabari zomis segmentisagan 20-mde TesliT. meieris jiSis 

limoni saqarTveloSi gasuli saukunis ociani wlebis bolos aris 

Semotanili. mcenare izrdeba buCqebad, dabali tanisaa, sxva jiSebTan 

SedarebiT gamoirCeva ufro maRali yinvagamZleobiT da daavadebebisadmi 

medegobiT. uxvad msxmoiarobs da dazianabis SemTxvevaSi swrafad 

aRadgens msxmoiarobas. nayofi saSualo zomisaa, ovaluri formis, 

momrgvalo an odnav gamosaxuli wveriT, masiT 95 g saSualod. nayofis 

kani Txelia (3 mm),  moyviTalo-narinjisferi, kargad scildeba rbilobs. 

rbilobi moyviTalo narinjisferia, uxvwvniani, naklebad aromatuli da 

naklebad mJave, Sedgeba 10 segmentisagan. iZleva sxvadasxva raodenobiT 

Tesls, zogjer uTesloa. dioskuria pirveli hibriduli warmoSobis 
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qarTuli jiSia. igi warmoadgens qarTuli limonis da trifoliatis 

hibrids. mcenare Zlier mzardia, xSiri totebiT, uxvmosavliania, 

gamoirCeva SedarebiT yinvagamZleobiT da daavadebebis mimarT medegobiT. 

nayofi tipiuri limonis formis, uTeslo. erTi nayofi masiT 80-110 g-is 

farglebSia. rbilobi wvniani, aromatuli, segmentebis raodenoba 8-9. kani 

gluvi, saSualo sisqis, damaxasiaTebeli moyviTalo SeferilobiT. 

       greipfruti   (Citrus paradisi Macf) qarulad niSnavs vazis nayofs. es 

saxelwodeba am mcenarem miiRo nayofebis mtevnis msgavsad ganlagebis 

gamo. greipfrutis xis simaRle 9-15 m-s aRwevs. varji mrgvali an 

konusuri formis, totebze aqvs mcire zomis eklebi. nayofi momrgvalo 

brtyeli forisaa, kani Ria yviTeli an moyviTalo-narinjisferi, mkvrivi, 

5-10 mm sisqis, romelic rbilobs Znelad scildeba. rbilobi nazi, 

wvniani, Tesliani. nayofi gamoirCeva specifiuri sagemovno TvisebebiT, 

romelSic erTdroulad Tavmoyrilia simJave, Saqrianoba da simware, rac 

gapirobebulia misi qimiuri SedgenilobiT. Cvens pirobebSi greifruti 

ikrifeba yinvebis dawyebis win _ dekemberSi, rodesc nayofi moyviTalo 

fers miiRebs. yinvagamZleobisa da klimaturi pirobebisadmi moTxovniT 

yelaze axlos aris forToxalTan. saqarTveloSi mxolod greipfrutis 

sacdeli nargaobebia.   samrewvelo jiSebi _ dunkani da uTeslo marSi 

amerikis SeerTebuli Statebidan aris introducirebuli gasuli 

saukunis ociani wlebis bolos. CvenSi yvelaze metad gavrcelebuli 

jiSia dunkani. misi nayofi msxvilia, saSualod 350 g-mde masiT, mobrtyo 

formisaa; sakmaod sqeli, yviTeli, zogjer moyviTalo-narinjisferi 

kaniT, romelic kargad scildeba rbilobs da Zlieri aromatiT 

xasiaTdeba. rbilobi Ria narinjisferia, sakmaod wvniani, momJavo-motkbo, 

momwaro gemoTi, Sedgeba 12-14 lebnisagan, mravalTesliania. uTeslo 

marSis nayofi momrgvalo formisaa, Ria yviTeli SeferilobiT, 

saSualod 365 g-mde masiT, saSualo sisqis sasiamovno aromats mqone 

kaniT, romelic rbilobs kargad scildeba. rbilobi yviTeli feris, 

wvniani, momJavo-motkbo, naklebad mware gemoTi, mcireTesliania, zogjer 

uTeslo.  

 Cvens pirobebSi, xSir SemTxvevaSi, greipfrutis nayofi mcenareze ver 

aswrebs bioqimiuri da organoleptikuri maCveneblebis srulyofilad 

Camoyalibebas, ris gamoc axladmokrefili nayofi maRali mJavianobiT da 
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specifiuri simwariT xasiaTdeba. greipfrutisaTvis, iseve rogorc sxva 

citrusovanTa nayofisaTvis damaxasiaTebelia Senaxvis dros damwifebis 

gagrZelebis unari. nayofi iRebs jiSis mwife nayofisaTvis 

damaxasiaTebel Seferilobas da gemos, rac gasaTvaliswinebelia 

mosavlis aRebis dros.         

              pompelmusi  (Turinji, Sedoki)  (Citrus grandis Osbeck)  maradmwvane 

mcenarea, saSualod 10 m simaRlis izrdeba. sxvadasxva jiSis pompelmusis 

nayofi erTmaneTisagan mkveTrad gansxvavdeba zomiT, formiT, rbilobis 

feriT, kanis sisqiT da sagemovno TvisebebiT. saukeTeso kiSebis nayofebi 

saSualod 1 kg-s iwonis. nayofi formis mixedviT mrgvali-mobrtyo, 

msxliseburi, momwvano-yviTeli an Ria-yviTeli Seferilobis, kanis sisqe 

saSualod - 10 mm. rbilobis Seferiloba _ momwvano-moyviTalo, 

vardisferi an wiTeli. sagemovno TvisebebiT _ mJave-tkbili, odnav mware, 

specifiuri aromatiT. Cvens pirobebSi miRebulia pompelmusis hibriduli 

jiSi, romelic iZleva msxvil nayofs Txeli kaniT, romelic advilad 

scildeba rbilobs. xasiaTdeba sasiamovno gemoTi, tkbilia, mcire 

simwariT. adre mwifdeba da meti yinvagamZleobT gamoirCeva. gamovlenili 

jiSi sadeserto Sedoki iZleva msxliseburi formis yviTeli feris 

nayofs. rbilobi uxwvniani, momJavo-tkbili gemos, odnav mware, didi 

raodenobiT Seicavs Tesls.  

      kinkani (Fortunella) narinjovanTa qveojaxs miekuTvneba. maradmwvane, 

mWidrod datotvil buCqs an xes warmoadgens, gamoirCeva yinvagamZleobiT. 

xeebs aqvT dekoratiuli mniSvneloba, rogorc Ria gruntis aseve oTaxis 

kulturis pirobebSi. kinkans didi mniSvneloba aqvs citrusovanTa 

seleqciaSi, rogorc yinvagamZleobis mqone erT-erTi komponenti. misi 

hibridebi vargisia sakvebad, gansxvavebiT trifoliatisagan. nayofi mcire 

zomisaa, saSualod 10g wonis, mrgvali an kvercxiseburi formis. 

saqarTveloSi arsebuli jiSebidan sayuradReboa meiva da nagami. meivas 

yinvagamZleoba -140C aRwevs. nayofi mrgvalia, narinjisferi, SedarebiT 

didi (diametri 3 sm), kani sqeli. rbilobi Sedgeba naklebad wvniani 6-7 

segmentisagan, tkbili sagemovno TvisebebiT. tkbili gemos matarebelia 

agreTve kani. ikrifeba dekemberSi, mwifdeba Senaxvis procesSi. nagami     

3-4 m simaRlis xea. nayofi wagrZelebuli formisaa zomiT 3X4 sm, yviTeli 
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Seferilobis, kani Txeli, rbilobi wvniani momJavo gemosi, sakvebad 

vargisi, Sedgeba 4-7 segmentisagan da Seicavs 2-5 cal Tesls.  

      citrusovanTa nayofis qimiuri Sedgenilobis specifiuroba   

mniSvnelovnad aris damokidebuli qsovilebis anatomiur agebulebaze. 

nayofis kanis garegani fena _ epidermisi Sedgeba mkvriv kedlebiani 

ujredebisagan masze moTavsebuli bageebiT. epidermisis qvemoT aris 

Txelkaniani ujredebi, romlebic Seicaven qromoplastebs (hipodermisi). 

ujredebis mesame fena mdidaria qromoplastebiT da eTerzeTovani 

jirkvlebiT (garegani mezokarpiumi). CamoTvlili sami qsovili _ 

epidermisi, hipodermisi da garegani mezokarpiumi warmoadgens nayofis 

kanis Seferadebul nawils _ flavedos. garegani mezokarpiumis qvemo 

ujredebi (Sinagani mezokarpiumi) moklebulia qromoplastebs da 

warmoadgens kanis Seuferadebel nawils albedos.  

     citrusovanTa nayofis kanSi flavedos da albedos masuri wili (%) 

mravalwliani saSualo monacemebiT Semdegia: 

                                     flavedo        albedo 

       mandarini (unSiu)                45               55 

       forToxali (adgilobrivi)      28               72 

       limoni (qarTuli)               25               75 

 

     nayofis rbilobi Seicavs Txel garsSi moTavsebul calkeul 

nawilakebs (segmentebi), romelebic Sedgebian wveniT mdidari 

Txelkedliani ujredebisagan.  

     citrusovanTa nayofis daxasiaTebis dros erT-erTi maCvenebelia 

rbilobisa da kanis Tanafardoba. es maCvenebeli gansxvavebulia da 

damokidebulia mcenaris jiSobriv Semadgenlobaze, movliT 

RonisZiebebze, simwifis xarisxze, agroekologiur da sxva faqtorebze. 

citrusovanTa nayofSi rbilobisa da kanis masuri wili (%) saSualo 

monacemebi Semdegia:  

                                          kani          rbilobi 

       mandarini (unSiu)                 25               75  

       forToxali (adgilobrivi)       26               74 

       forToxali (vaSington _         

                      naveli)             24               76 
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       limoni (qarTuli)                 38               62 

       limoni (meieri)                    29               71  

       greipfruti (dunkani)              35               65 

       pompelmusi                        36               64   

 nayofis calkeuli qsovili erTmaneTisagan gansxvavdeba im qimiur 

naerTTa raodenobrivi da Tvisobrivi SedgenilobiT, romlebic mis 

umniSvnelovanes xarisxobriv maCveneblebsa da biologiur aqtivobas 

ganapirobeben. 

      nayofis qimiuri Sedgeniloba damokidebulia mcenaris saxeobaze, 

jiSobriv Sedgenilobaze, kvebis reJimze, agroekologiur faqtorze da 

nayofis simwifis xarisxze. citrusovanTa nayofSi yvelaze meti 

raodenobiT warmodgenilia wyali. citrusovanTa nayofSi wylisa da 

mSrali nivTierebis Semcvelobis monacemebi wamodgenilia cxrilSi 2.1.1.1. 

naxSirwylebi warmoadgenen rbilobis mSrali nivTierebis umTavres 

nawils (90-95 %) da ZiriTadad gansazRvraven nayofis xarisxs. 

citrusovanTa nayofi am nivTierebebs Seicavs rogorc nayofis rbilobSi, 

aseve kanSi. cxrilSi 2.1.1.2 moyvanilia citrusovanTa  nayofSi xsnadi 

naxSirwylebis Semcvelobis monacemebi nedl masaze gaangariSebiT. 

arsebuli monacemebiT saqarTvelos subtropikuli zonis niadagobriv-

klimatur pirobebSi citrusovnebs Soris mono _ da disaqaridebs 

yvelaze meti raodenobiT mandarinis nayofi agrovebs, Semdeg pozicia ki  

forToxals uWiravs. ucxouri literaturul wyaroebSi ki sapirispiro  

monacemebia, rac gapirobebulia savegetacio periodis xangrZlivobiT da  

aqtiur temperaturaTa jamis faqtorebiT. 

                                                           cxrili 2.1.1.1 

  wylisa da mSrali nivTierebis Semcveloba citrusovanTa nayofSi 

#  dasaxeleba     wyali, % mSrali 
nivTiereba,% 

1      mandarini           86           14 
2  forToxali          84          16 
3  limoni (meieri)          86          14 
4  limoni (qarTuli)          85          15 
5  greipfruti (dunkani)          90                 10 
6   pompelmusi           84          16 
7                                                                                                                    kinkani          74           26 
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                                                       cxrili 2.1.1.2 

       mono _ da disaqaridebis Semcveloba citrusovanTa nayofSi 
               (masuri % nedl masaze gaangariSebiT)  
                                               
# dasaxeleba fruqtoza glukoza saqaroza jami 

1 mandarini: 

_ rbilobi 

_ kani                

 

1,48 

3.36 

 

0,66 

2,91 

 

4,85 

1,19 

 

6,99 

7,46 

2 forToxali: 

_ rbilobi 

_ kani 

 

1,32 

3,19 

 

1,13 

3,43 

 

4,24 

1,31 

 

6,69 

7,93 

3 limoni: 

_ rbilobi 

_ kani 

 

0,52 

0,75 

 

0,63 

3,83 

 

0,89 

1,90 

 

2,04 

6,48 

4 greipfruti: 

_ rbilobi 

_ kani 

 

1,31 

1,40 

 

1,11 

1,44 

 

2,14 

2,94 

 

4,56 

5,78 

          

       citrusovnebis nayofis rbilobSi meti raodenobiT aris 

warmodgenili saqaroza, xolo kanSi monosaqaridebi _ glukoza da 

fruqtoza. sainteresoa is faqti, rom citrusovanTa nayofis kani ufro 

mdidaria xsnadi SaqrebiT, vidre rbilobi. gansakuTrebiT TvalsaCinoa es 

sxvaoba limonis SemTxvevaSi, _ nayofis kani Seicavs 3,2-jer met xsnad 

Saqrebs, vidre rbilobi. nayofis damwifebis kvalobaze rbilobSi 

izrdeba xsnadi naxSirwylebis Semcveloba.   

      gamorCeulia kinkanis qimiuri Sedgeniloba, romelSic xsnadi 

Saqrebis Semcveloba 10%-mdea, maT Soris, saqarozas raodenoba ar 

aRemateba 0,03%-s. 

      citrusovanTa nayofi, gansakuTrebiT kani, didi raodenobiT 

Seicavs peqtinovan nivTierebebs. zog SemTxvevaSi kanSi maTi Semcveloba 

50%-s aRwevs mSral masaze gaangariSebiT da peqtinovani nivTierebebis 

misaRebad samrewvelo nedleuls warmoadgens. cxrilSi 2.1.1.3 moyvanilia 

citrusovanTa nayofSi peqtinovani nivTierebebis Semcveloba. 
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                                                         cxrili 2.1.1.3 

      peqtinovani nivTierebebis Semcveloba citrusovanTa nayofSi 

              (masuri % nedl masaze gaangariSebiT) 

# dasaxeleba hidropeqtini protopeqtini jami 

1 mandarini (unSiu): 

_ flavedo 

_ albedo 

_ rbilobi 

 

0,34 

2,15 

0,44 

 

1.89 

3,09 

0,21 

 

2,23 

5,24 

0,65 

2 forToxali (adgilobrivi): 

_ flavedo 

_ albedo 

_ rbilobi 

 

 

0,46 

1,07 

0,54 

 

3,63 

4,07 

0,39 

 

4,09 

5,14 

0,93 

3 limoni (qarTuli): 

_ flavedo 

_ albedo 

_ rbilobi 

 

1,02 

1,39 

0,80 

 

4,75 

6,12 

0,32 

 

5,77 

7,51 

1,12 

 

      citrusovnebis nayofi Seicavs polisaqaridebs _ celulozas da 

hemicelulozas, saxamebels. es nivTierebebi ZiriTadad warmodgenilia 

nayofis kanSi. forToxlis nayofis kani celulozas da hemicelulozas 

jamurad Seicavs 3,5%, xolo rbilobi -0,5%. mandarinis kanSi celulozis 

Semcveloba 4,7%, xolo rbilobSi 0,60% aRwevs. limonis mTlian nayofSi 

celulozis Semcveloba - 3,17%, xolo kansa da rbilobSi Sesabamisad 

4,44% da 0,52%-is farglebSia.    

      subtropikuli xilis da maT Soris citrusovnebis tkbil sagemovno 

SegrZnebaze naxSirwylebTan erTad mJavianobac moqmedes. xsnadi Saqrebis 

Tanabari Semcvelobis pirobebSi, nayofi miT ufro metad tkbili 

gveCveneba, rac naklebia misi mJavianoba.                      

      organuli mJavebi da maTi marilebi ZiriTadad gansazRvraven 

nayofis mJavur Tvisebebs da TiTqmis mTlianad rbilobSi arian 

moTavsebuli. organuli mJavebi mniSvnelovan rols TamaSoben gemovnuri 

Rirsebebis da nayofis Senaxvisunarianobis mimarT medegobis  
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CamoyalibebaSi. citrusovanTa nayofSi ZiriTadad gvxvdeba limonmJava, 

vaSlmJava da mJaunmJava. organuli mJavebis jamuri Semcvelobis 90%-ze 

meti limonis mJavaze modis, amitom mJavebis gaangariSeba mis mimarT 

xdeba. yvelaze meti raodenobiT organuli mJavebi limonis nayofSia 

warmodgenili.  

 sagemovno Tvisebebis gansvaveba ZiriTadad gapirobebuli nayofis 

mJavianobis da Saqrianobis SefardebiT. qimiuri Sedgenilobis es 

maCveneblebi gansazRvraven nayofis samomxmareblo Rirebulebas. 

      cxrilSi 2.1.1.4 moyvanilia citrusovanTa nayofis rbilobSi 

organuli mJavebis Semcveloba da Saqrisa da mJavebis Sefardebis 

maCvenebeli. 

                                                        cxrili 2.1.1.4 

       citrusovanTa nayofis rbilobSi organuli mJavebis Semcveloba 

              da Saqrebisa da mJavebis Sefardebis maCvenebeli 

 
# 

dasaxeleba organuli mJavebi (limonis 
mJavaze gaangariSebiT), % 

Saqrebis Sefardeba  
mJavebTan 

1 mandarini 0,72 9,7 

2 forToxali 1.1 6,08 

3 limoni 5,57 0,37 

4 greipfruti 1,42 3,21 

5 kinkani 4,0 2,5 

 

     vitaminebis maRali Semcveloba ganapirobebs citrusovanTa nayofis 

dietur da samkurnalo Tvisebebs. gansakuTrebuli yuradReba eqceva      

C vitamins (l - askorbinis mJava), romlic wyalSi xsnadi vitaminebidan 

erT-erTi farTod gavrcelebuli da mniSvnelovani vitaminia.  

     askorbinis mJava aqtiurad monawileobs ujredSi mimdinare Jangva- 

aRdgeniT procesebSi. daJangvis dros askorbinis mJava kargavs wyalbadis 

2 atoms da gadadis dehidroformaSi, romelic aRdgenis SemTxvevaSi 

kvlav iZleva askorbinis mJavas. orive es forma fiziologiurad 

aqtiuria. askorbinis mJavas 2 izomeridan biologiuri aqtivoba gaaCnia 

mxolod l formas. am vitaminze adamianis sadReRamiso moTxovnileba 50- 

100 mg-s Seadgens.  
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 citrusovnebi gamoirCevian C vitaminis maRali SemcvelobiT, 

gansakuTrebiT nayofis qerqi. saSualo monacemebiT nayofSi vitamini     

C Semdegi raodenobiT aris warmodgenili: mandarini _ 40 mg%, 

forToxali _ 50mg%, limoni _ 60 mg%, greifruti _ 40 mg%. 

gansakuTrebiT didi  rbilobi.  

 citrusovnebi Seicaven A da B jgufis vitaminebs. nayofSi didi 

raodenobiT arian warmodgenilni karotinoidebi (provitamini A). es 

nivTierebebi aniWeben citrusovanTa nayofs damaxasiaTebel yviTel da 

narinjisfer Seferilobas. nayofis zrdis da ganviTarebis procesSi 

matulobs masSi karotinoidebis jamuri Semcveloba. citrusovanTa 

Soris meti raodenobiT karotinoidebs mandarinis nayofi Seicavs, xolo 

naklebi raodenobiT limoni. am naerTebis jamuri Semcveloba mandarinis 

rbilobSi Seadgens 0,42 mg%, xolo kanSi - 0,43 mg%. forToxlis nayofis 

rbilobSi karotinoidebi saSualod 0,09 mg% arian warmodgenilni, xolo 

kanSi 2,4-jer meti raodenobiT. am jgufis naerTebis jamuri Semcveloba 

limonis nayofSi 0,01-0,03 mg%-is farglebSia.  A vitaminze adamianis 

sadReRamiso moTxovnileba 1,5-2 mg-s Seadgens. 

    citrusovanTa nayofi Seicavs Semdeg vitaminebs: B1 (Tiamini), B2            

(riboflavini ), PP (nikotinis mJava), folis mJava (vitamini Bc).      

     Tiamini TiTqmis Tanabari raodenobiT aris warmodgenili 

citrusovanTa nayofSi da saSualo raodenobrivi monacemebi Semdegia: 

mandarinis rbilobSi _ 0,06 mg%, kanSi _ 0,03 mg%; forToxlis rbilobSi 

_ 0,03 mg%, kanSi _ 0,02 mg%; limonis rbilobSi _ 0,07 mg%, kanSi         

_ 0,06 mg%. riboflavins yvelaze meti raodenobiT forToxlis nayofi 

Seicavs _ 0,13-0,15 mg%-is farglebSi, xolo mandarinsa da limonSi am 

vitaminis Semcveloba TiTqmis Tanabaria. kerZod, mandarinis rbilobSi _ 

0,03 mg%, kanSi _ 0,04 mg%, limonis rbilobSi _ 0,07 mg%, kanSi _ 0,02 mg%. 

folis mJavas meti raodenobiT Seicavs limonis nayofi saSualod _ 0,61 

mg%, Semdeg modis mandarini _ 0,18-0,25 mg% da bolos forToxali 0,04-0,05 

mg%-is farglebSi.  

      vitaminebTan erTad ganvixilavT fenoluri naerTebs, kerZod, 

flavonoidur glikozidebs, maTi P vitaminuri aqtivobis da 

citrusovanTa zogierTi warmomadgenlis Tanmdevi momwaro gemos gamo. 

citrusovanTa nayofis kansa da rbilobSi napovnia hesperidini, 
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neohesperidini, naringini, poncirini da sxva  falavonoiduri glikozidi. 

hesperidini mkveTrad gamoxatuli P vitaminuri aqtivobiT xasiaTdeba.  

mis aglikons warmoadgens hesperetini, xolo naringinis _ naringenini. 

neohesperidini hesperidinis izomeria da damokidebulia glikozidur 

kavSirSi myofi Saqris aRnagobaze. neohesperidini gvxvdeba forToxlis, 

mandarinisa da limonis moumwifar nayofSi. mandarinis da limonis 

nayofi ZiriTadad Seicavs hesperidins, romlis Semcveloba metia kanSi, 

vidre rbilobSi. limonis nayofi mcire raodenobiT Seicavs naringis, 

xolo zogierT jiSSi napovnia poncirini. naringini da neohesperidini 

mware gemos matarebeli nivTierebebia, xolo maTi aglikonebi ar 

xasiaTdebian mware gemoTi. greifrutis da pompelmusis rbilobSi 

ZiriTad glikozids warmoadgens naringini, romelic maT simwares. 

aniWebs yvelaze meti raodenobiT es nivTiereba gvxvdeba albedoSi, 

SedarebiT naklebi flavedoSi, xlo rbilobSi kidev ufro naklebi. 

nayofis damwifebasTan erTad mcirdeba masSi naringinis Semcveloba da 

iklebs simwaris SegrZneba. dadgenilia agreTve, rom vardisferi da muqi 

- wiTeli Seferilobis rbilobis mqone nayofi Seicavs naklebi 

raodenobiT naringins, vidre nayofi moyviTalo feris rbilobiT. 

naringinis hidrolizis Sedegad naringenini, glukoza da ramnoza 

miiReba. unda aRiniSnos, rom hesperidins ar axasiaTebs mware gemo. amis 

gamo, normalur pirobebSi, mandarinis, forToxlis da limonis nayofs 

simware ar axasiaTebT. simwaris sagemovno SegrZneba nayofs uyalibdeba 

gayinvisa da Semdgomi Tburi damuSavebis dros, rac Sedegia hesperidinis 

neohesperidinad gardaqmnis misi labilurobis gamo. susti mJavebis 

zemoqmedebiT, magaliTad limonisa da askorbinis mJavebis areSi, 

naringini ganicdis Javgva-aRdgeniT gardaqmnebs, romelTa Sedegad 

ikargeba mware gemo. aRniSnuli gardaqmnebi gamoyenebulia citrusovanTa 

nayofis teqnologiuri damuSavebis procesSi. bunebrivi flavonebidan 

(naringini, neohesperidini) SesaZlebelia Zalze tkbili nivTierebis _ 

dihidoxalkonis miReba. citrusovnebis sagemovno SegrZnebaze gavlenas 

axdens triterpenoiduli dilaqtoni _ limonini (C36 H30 O8) Zalze mware 

gemoTi. misi simware igrZnoba 1:500000 ganzavebis pirobebSi, maSin 

rodesac naringinis simwaris SegrZnebis zRvaria - ganzaveba 1:500. es 
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nivTiereba ar ixsneba wyalSi, dieTilisa da petroleinis eTerebSi, 

kargad ixsneba acetonSi da kaliumis tuteSi. 

      azotovani nivTierebebi citrusovnebSi gvxdeba araorganuli da 

organuli formiT. azotis organuli naerTebidan citrusovnebSi 

gavrcelebulia cilebi, Tavisufali aminomJavebi, nukleinis mJavebi. es 

nivTierebebi mcenareTa cxovelmyofelobaSi umniSvnelovanes rols. 

asruleben. mcenareuli cilebis kvebiTi Rirebuleba maTSi Seucvleli 

aminomJavebis SemcvelobiT ganisazRvreba, rogoricaa: lizini, 

triftofani, fenilalanini, meTionini, treonini, izoleicini, leicini da 

valini. citrusovanTa nayofi cilovan nivTierebebs Seicavs rogorc 

rbilobSi, ise kanSi. forToxlis vaSington-navelis rbilobSi cilovani 

nivTierebebis Semcveloba 1,5%-s xolo kanSi 2-jer naklebs Seadgens. 

aseTive kanonzomierebaa citrusovanTa sxva saxeobebSic. aRsaniSnavia, 

rom subtropikuli xili, da maT Soris, citrusovnebi, umetes SemTxvevaSi 

iseT cilebs Seicavs, romelTa SemadgenlobaSi warmodgenilia TiTqmis 

yvela Seucvleli aminomJava. 

       eTerovani zeTebis Semcvelobazea damokidebuli citrusovnebis 

nayofis da yvavilebis specifiuri surneli da aromati. eTerovani zeTebi 

rTuli Semadgenlobis aqroladi naerTebia, romlebic umetes SemTxvevaSi 

wyalSi ar ixsnebian, magram ixsnebian organul gamxsnelebSi (eTilis 

spirti, petroleinis eTeri, dieTilis eTeri da sxv.). eTerovani zeTebi 

meti raodenobiTaa warmodgenili flavedoSi, amitom citrusovnebis  

nayofis kani, yvavilebTan erTad, maTi  samrewvelo miRebis nedleuls 

warmoadgens. eTerzeTebis Semcveloba citrusovanebis calkeul saxeebSi 

gansxvavebulia da Semdeg suraTs iZleva: mandarinis nayofi (unSiu) _ 

1,6%, mandarinis flavedo _ 1,86-2,5%;  forToxalis nayofi _ 0,65-086%, 

forToxlis flavedo _ 2,4%; limonis nayofSi _ 1,5-2,0%; greifrutis 

flavedo _ 0,4-1,7%. eTerovani zeTebis Semcvel ZiriTad komponents             

α - limoneni warmoadgens (saSualod 90%). limonenis garda  citru-

sovanTa eTerovan zeTebSi napovnia: linalooli, citroneloli,         

α _ pineni, β _ pineni da sxva nivTierebebi. 

 eTerovan zeTebTan erTad citrusovanTa nayofis kani Seicavs 

fisovan nivTierebebs Semdegi raodenobiT: mandarini - 0,36%, forToxali 

-0,42% da limoni - 0,45%. fisovani nivTierebebi warmoadgenen rTul 
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kompleqss, romelTa Semadgeneli fraqciebidan mxolod parafinebi ar 

atareben citrusebisaTvis damaxasiaTebel aromatsa da gemos. parafinebis 

fraqcia yvelaze meti raodenobiT warmodgenilia forToxlis kanSi 

(saerTo masis 20,23 %), Semdeg modis limoni (9,84%) da yvelaze naklebs 

Seicavs mandarinis kani (3,16%). parafinebis meti Semcveloba xels uwyobs 

citrusovnebis nayofis ukeTesad Senaxvas. 

 

           2.1.2. subtropikuli xexilovnebi 

 

       subtropikuli xurma (Diospiros kaki L.) Cinuri warmoSobis mcenarea, 

romelic saqarTveloSi Semotanili iqna italiidan me-19 saukunis bolos. 

igi foTolmcveni xea, simaRliT 5-12 m, formiT ovaluria, gamoirCeva 

maRali yinvagamZleobiT (-200C-mde) da uxvmosavlianobiT. plantaciebis 

umetesi nawili gaSenebulia dasavleT saqarTveloSi, magram sakmaod 

gvxvdeba qveynis aRmosavleTi nawilis calkeul regionebSi. cnobilia 

subtropikuli xurmis aTeulobiT jiSi. Cvens pirobebs kargad Seegua da 

gavrceleba hpova Semdegma jiSebma: haCia, hiakume, Cinebuli, fuiu da sxv. 

haCia iTvleba saukeTeso sameurneo jiSad. igi iZleva muqi narinjisferi -

mowiTalo Seferilobis didi zomis wagrZelebul-konusuri formis 

nayofs, romlis simaRle 75,4 mm-ia, diametri 72,0 mm, xolo masa 400-500 g. 

nayofi uTesloa, mkvrivi kaniT, mwifdeba oqtomber-noemberSi, gamoirCeva 

sasiamovno tkbili gemoTi. damwifebamde nayofis rbilobs axasiaTebs 

simwklarte. nayofi xasiaTdeba Senaxvisa da transportabelobis kargi 

unariT. hiakume CenSi yvelaze metad gavrcelebuli jiSia, mas             

„karalioks“ uwodeben. nayofi Tesliania (6 calamde), saSualo da didi 

zomis (120-400 g), momrgvalo formis, orive mxridan Sebrtyelebuli, Ria 

narinjisferi an narinjisfer-mowiTalo Seferilobis kaniT. nayofi 

simaRliT saSualod 60,7 mm-s aRwevs, xolo diametriT _ 67,9 mm-s. 

mwifdeba noemberSi, rbilobi gamoirCeva  sasiamovno gemoTi, ar aris 

mwklarte; gamoirCeva kargi Senaxvis unarianobiT da transportabelobiT. 

fuiu erT-erTi saukeTeso jiSia Cvens pirobebSi, iZleva saSualo da 

didi zomis (150-250 g), momrgvalo-mobrtyelo formis moyviTalo 

elferis, muq- wiTlad Seferil nayofs. rbilobi moyviTalo-

narinjisferia saSualod wvniani, sasiamovno gemos, ar axasiaTebs 
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simwklarte. nayofi Seicavs mcire raodenobiT Tesls an uTesloa, 

mwifdeba noembris dasawyisSi, gamoirCeva kargi Senaxvis unarianobiT.  

     sagemovno Tvisebebis mixedviT subtropikuli xurmis jiSebs pirobiT 

samjgufad yofen: mwklarte (haCia da sxv.), rac qreba nayofis 

darbilebasTan erTad; tkbili (fuiu da sxv.); cvalebadi, ZiriTadad 

„karaliokebi“ (haikume da sxv.). 

     xurmis nayofis kvebiTi da samkurnalo Rirebuleba damokidebulia 

masSi bioligiurad aqtiuri nivTierebebis Semcvelobaze. xurmis nayofSi 

mSrali nivTierebebis raodenoba 14-20%-is farglebSi meryeobs calkeuli 

jiSebis mixedviT. nayofis simwklartes ganapirobebs masSi xsnadi 

fenoluri naerTebis Semcveloba, romelTa jamuri raodenoba 2,25%-s ar 

aRemateba. nayofis momwifebis kvalobaze fenoluri naerTebi Semcveloba 

mcirdeba, magram pirdapiri damokidebuleba fenoluri naerTebis 

raodenobasa da sagemovno maxasiaTeblebs (simwklarte) Soris ar aris 

dadgenili. subtropikuli xurmis nayofi Seicavs katexinebs (168-274 

mg/100g), leikoantocianebs (20.4-212 mg/100g), flavonolebs (10-32 mg/100g). 

nayofSi napovnia agreTve galis mJava (41,6 mg/100g), kofeinisa da 

qlorogenis mJavebi. xurmis nayofisaTvis damaxasiaTebelia didi 

raodenobiT xsnadi glukozisa da fruqtozis dagrovebis unari. 

arsebuli monacemebiT, Cvens pirobebSi, xsnadi naxSirwylebis Semcveloba 

9,0-18,1 %-s Seadgens nedl masaze gaangariSebiT. saqarozas Semcveloba   

0,4-1,2%-is diapazonSi meryeobs. glukozisa da fruqtozis jamuri 

raodenobis 53-55%-s glukoza Seadgens. nayofis momwifebasTan erTad 

izrdeba masSi xsnadi Saqrebis raodenoba. Saqrebis dagrovebaze gavlenas 

axdens ekologiuri faqtori. mSral klimatur pirobebSi kultivirebadi 

mcenaris nayofi meti raodenobiT xsnad naxSirwylebs agrovebs. 

polisaqaridebidan nayofis rbilobSi warmodgenilia peqtinovani 

nivTierebebi da celuloza. hidropeqtinis Semcveloba Seadgens 0,2-069%, 

protopeqtinis raodenoba icvleba sakmaod did diapazonSi _ 0,20-1,75%, 

xolo celulozis _ 0,70-1,2%-is farglebSi. garda P vitaminuri aqtivobis 

nivTierebebisa subtropikuli xurmis nayofi mdidaria vitaminebiT. igi 

Seicavs didi raodenobiT karotinoidebs, maT Soris, β _karotins 1,2-2,9 

mg/100g; sakmaod did diapazonSi meryeobs C vitaminis Semcveloba (12,3-59 

mg/100g) subtropikuli xurmis jiSuri Sedgenilobisagan damokidebule-
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biT. nayofis ganviTrebasa da momwifebasTan erTad izrdeba C vitaminis 

Semcveloba, da Tavis maqsimums teqnikuri simwifis fazaSi aRwevs, xolo 

Semdgom etapze TandaTanobiT mcirdeba. nayofi Seicavs vitaminebs B1 da 

B2 Sesabamisad  0,141-0,306 mg/% da 0,216-466 mg/%-is odenobiT. PP vitaminis 

raodenobiT xurmis nayofi aRemateba  mandarins da saSualod am naerTis 

Semcveloba 0,9 mg/100g Seadgens. organuli mJavebidan nayofSi ZiriTadad 

warmodgenilia vaSlis mJava, naklebi raodenobiT limonisa da qarvis 

mJavebi. nayofis simwifis fazaSi masSi organuli mJavebis Semcveloba 

Seadgens 0,05-0,2% vaSlis mJavaze gadaangariSebiT. xurmis nayofi 

gamoirCeva yvelaze dabali mJavianobiT da maRali SaqarmJavuri indeqsiT 

(40 pirobiT erTeulamde) subrtopikuli xexilovnebis nayofebs Soris. 

sxvadasxva jiSis xurmis nayofSi Tavisufali aminomJavebis Semcveloba 

105-141,7 mg/100g Seadgens. mineraluri nivTierebebis raodenoba nayofSi 

0,36-0,67%-is farglebSi meryeobs. igi Seicavs kaliums, natriums, magniums, 

fosfors, spilenZs, rkinas, iods da sxva nivTierebebs.    

     qimiuri Semadgenlobidan Cans, rom maRalia xurmis nayofis kvebiTi 

Rirebuleba. igi sakvebad gamoiyeneba nedli da mSrali (Ciri), aseve 

konservirebuli saxiT. xurmis nayofi gamoiyeneba wvenis, murabis, 

xilfafis da cukatis misaRebad; aseve sakonditro produqtebis da 

liqioris warmoebaSi. 

      feihoa (Feijoa sellowiana Berg) maradmwvane 2,5 m simaRlis buCqismagvari 

mcenarea, movercxlisfero elifsuri formis foTlebiT da mowiTalo- 

mixakisferi Seferilobis yvavilebiT. ris gamoc igi amavdroulad 

dekoraciul mcenaresac warmoadgens. feihoas samSoblo aris samxreT 

amerika (brazilia, argentina). saqarTveloSi feihoas kultura Semotani-

lia me-20 saukunis dasawyisSi baTumisa da soxumis botanikur baRebSi. 

citrusovnebTan SedarebiT sakmaod yinvagamZle mcenarea, _ ziandeba -13-

140C-ze, xolo iyineba -16-180C-mde temperaturis xangrZlivi droiT 

dacemis pirobebSi. feihoas nayofi mrgvali, ovaluri an ovalur – 

wagrZelebuli formisaa, sigrZiT saSualod 2-4 sm da masiT 15-40 g. 

nayofi xasiaTdeba muqi-mwvane SeferilobiT, zogjer antocianuri 

elferiT. aqvs Txeli kani, romelic moTeTri nafifqiT aris dafaruli 

da xorkliania. mwvane kanis qveS moTavsebulia moTeTro feris 

marcvlovani masis Sre, romlis SigniT moTavsebulia labisebri, wvniani, 
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tkbili-momJavo, Zalze gemrieli rbilobi. saSualod nayofis 82,7%-s 

rbilobi warmoadgens. yovel nayofSi moTavsebulia 20-dan 50-mde Tesli. 

nayofi gamoirCeva mxolod am mcenarisaTvis damaxasiaTebeli Zlier 

specifiuri aromatiT. Cvens pirobebSi nayofi oqtomber-noemberSi 

mwifdeba. krefis operacia iwyeba maSin, rodesac nayofi mcenaridan 

iwyebs cvenas. Semotanili jiS-formebidan amJamad kulturaSi gvxvdeba 

Semdegi jiSebi: andre, Coisiana da superba. CvenSi ufro gavrcelebulia 

jiSi andre, romelic uxvmosavlianobiT gamoirCeva. saqarTveloSi 

gamoyvanilia feihoas seleqciuri formebi: anaseuli #1, #2 da sxva, 

romlebic maRali mosavliT da gamorCeuli sagemovno TvisebebiT 

xasiaTdebian.  

 feihoas nayofi Seicavs naxSirwylebs, organul mJavebs da 

mineralur nivTierebebs, fenolur naerTebs, azotovan nivTierebebs, 

vitaminebs, eTerovan zeTebs. cxrilSi 2.1.2.1 mocemulia feihoas nayofis 

ZiriTadi qimiuri maCveneblebis saSualo monacemebi. 

                                                    cxrili 2.1.2.1 

                   feihoas nayofis qimiuri Sedgeniloba  

       

# qimiuri maCvenebeli   Semcveloba 

1 wyali,% 80,0 

2 mSrali nivTiereba,% 20,0 

3 xsnadi naxSirwylebi,% 6,7 

4 monoSaqrebi,% 2,8 

5 saqaroza,% 3,9 

6 mJavianoba (limonis mJavaze gaangariSebiT),% 1,82 

7 vitamini C, mg% 40,0 

8 peqtinovani nivTierebebi, % 3,0 

9 celuloza, % 6,5 

10 eqstraqtuli nivTierebebi, % 28,0 

11 fenoluri naerTebis jami, % 0,65 

 

     cxrilis  2.1.2.1 monacemebidan Cans, rom xsnadi naxSirwylebidan 

feihoas nayofSi meti raodenobiT aris warmodgenili saqaroza. maRalia 

C vitaminis Semcveloba. arsebuli monacemebiT nayofis momwifebis 
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kvalobaze izrdeba masSi am vitaminis Semcveloba. P vitaminuri aqtivobis 

nivTierebebidan feihoas nayofi Seicavs katexinebs da leikoantocianebs, 

romelTa jamuri raodenoba Seadgens 50 mg%-s. identificirebulia ori 

katexini: (_) _ epikatexini da (_) – epigalokatexini.  

      feihoas nayofis qimiur Sedgenilobis gansakuTrebuli maxasiaTebe-

lia masSi iodis Semcveloba, organizmisaTvis advilad SesaTvisebeli 

formiT, 27-39 mkg%-is raodenobiT. Ddadgenilia, rom iodis naerTebis 

Semcveloba feihoas nayofSi damokidebulia mcenaris zRvasTan 

siaxloveze. misi arseboba nayofSi sayuradReboa ioddeficitis da 

gavrcelebuli endemuri Ciyvis profilaqtikasTan dakavSirebiT. 

      eTerovani zeTis Semcvelobaze aris umTavresad damokidebuli 

feihoas nayofis specifiuri sasiamovno da Zalze myari aromati, 

romelsac xSirad ananasisa da marwyvis aromatebis nazavs adareben.  

feihoas nayofis aqroladi kompleqss Zalze rTuli Sedgeniloba aqvs da 

Seicavs 100-mde individualur naerTs. dasavleT saqarTvelos pirobebSi 

damwifebuli feihoas nayofis aqroladi kompleqsis ZiriTad komponents 

benzoinis mJavas meTilis eTeri (meTilbenzoati) warmoadgens, romelsac, 

sakmaod ganzavebuls, axladmokrefili feihoas nayofis aromati aqvs. 

eTerovani zeTi maRali koncentraciiT Seicavs da aseve feihoas aromatis 

formirebaSi monawileoben: eTilbenzoati, eTilcinamati, linalooli,   

3-oqtanoni, 4-vinilgvaiakoli da sxva SenaerTebi. 

       Tavisufali aminomJavebis maRali SemcvelobiT xasiaTdeba feihoas 

nayofi (1,9-2,5%). masSi didi raodenobiT aris warmodgenili asparaginis 

da glutaminis mJavebi, tirozini, α _ alanini, agreTve triftofani, 

lizini, meTionini da sxva aminomJavebi. 

 feihoas nayofi gamoiyeneba rogorc nedli, agreTve sxvadasxva 

saxis kvebis produqtebis misarebad. misgan mzaddeba saukeTeso kompoti, 

jemi, ualkoholo sasmelebi, sxva konservirebuli produqtebi. 

       Cinuri aqtinidia (kivi) _ Actinidia Lindi  Cveni pirobebisaTvis axali 

egzotikuri kulturaa. kivis ZiriTadi mwarmoebeli qveynebia _ italia, 

CineTi da axali zelandia. samrewvelo plantaciebi gaSenebulia amerikis 

SeerTebul StatebSi, safrangeTSi, espaneTSi, bulgareTSi, iaponiaSi da 

sxva qveynebSi. saqarTveloSi aqtinidiis introduqcia gasuli saukunis 80 

-iani wlebSi ganxorcielda safrangeTidan da bulgareTidan, ramac 
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safuZveli daudo farTomasStabian seleqciur samuSaoebs. aqtinidia 

foTolmcveni lianaa, farTo foTlebiT da garegnulad vazs waagavs. 

savegetacio periodSi 5-7 m-is sigrZis nazards iZleva. axalgazrda 

nazardebs xSirad gaaCnia antocianuri Seferiloba, xolo Semodgomis 

periodSi wablisfer Seferilobas iRebs. igi yinvagamZle  (-180C) da tenis 

moyvaruli mcenarea, magram ver egueba Warbtenian niadagebs da cxel 

qarebs. cnobilia aqtinidiis mravali jiSi. saqarTvelos pirobebSi 

farTo gavrceleba hpova jiSma „haivardi“ da misgan, qarTveli 

seleqcionerebis mier miRebuli 7 formebidan, jiS _ formam #3 

„bumberazi“. aseve saintereso jiSebia „bruno“ da „monti“. kivis 

momwifebuli nayofi moyavisfro Seferilobisaa, mura mwvane elfeiT. misi 

momrgvalo-brtyeli formis zedapiri dafarulia rbili bususebiT. 

nayofis simaRle da diametri, Sesabamisad, 65-75 mm da 50-55   mm-s, xolo 

masa 45-120g Seadgens. rbilobi wvniania, momwvano-moyviTalo Seferilobis, 

momJavo-motkbo gemoTi da specifiuri, Zalze sasiamovno aromatiT da 

sxivurad ganlagebuli Savi Seferilobis wvrili wveniani TeslebiT. 

nayofi teqnikur simwifes aRwevs oqtombris bolos, xolo mosaxmars ki 

SedarebiT gvian. kivis nayofis rbilobs advilad scildeba kani, 

romelic nedli masis 18%-s Seadgens. nayofSi mSrali nivTierebebis 

Semcveloba 16-20%-s Seadgens, romlis 83-84% eqstraqtuli nivTierebebia. 

miuxedavad wylis maRali Semcvelobisa, rbilobi Znelad gascems wvens. 

nayofis sagemovno maxasiaTeblebi ZiriTadad damokidebulia masSi 

naxSirwylebis da mJavebis raodenobaze, maT  Tanafardobaze, xolo 

sasargeblo Tvisebebi vitaminebis, peqtinebis, mineraluri nivTierebebisa 

da biologiurad aqtiuri naerTebis Semcvelobaze. simwifis fazaSi kivis 

nayofSi xsnadi Saqrebis jamuri Semcveloba, jiSuri Sedgenilobis 

gaTvaliswinebiT, saSualod Seadgens 8-10%-s nedl masaze gaangariSebiT. 

amasTan erTad, xsnadi Saqrebis did nawils fruqtoza da glukoza 

Seadgens, saSualod 3,5-4,3%, Sesabamisad. mJavianobis maCvenebeli 1,5-1,8%-s 

Seadgens limonis mJavaze gaangariSebiT. nayofis damwifebis procesSi 

bunebrivad mcirdeba Jangva-aRdgeniTi gardaqmnebis intensivoba, romlis 

Tanmxleb process Saqrebis mniSnelovani raodenobiT dagroveba 

warmoadgens. simwifis fazaSi, sxvadasxva monacemebiT, xsnadi 

naxSirwylebis raodenoba saSualod 1,4-jer izrdeba. paralelurad 
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mcirdeba C vitaminis raodenoba da axladmokrefil nayofSi misi masuri 

wili nedl masaze gaangariSebiT 90-115 mg%-s Seadgens. kivis nayofi 

mdidaria P vitaminuri aqtivobis nivTierebebiT, upirvelesad katexinebiT 

da  leikoantocianebiT. am nivTierebebis jamuri Semcveloba 200-dan 400 

mg%-is farglebSi meryeobs. kivis nayofi mdidaria mineraluri 

nivTierebebiT. gansakuTrebiT mniSvnelovania rkinisa da iodis 

dagrovebis unari. rbilobSi iodis Semcveloba 16-27 mkg%-s Seadgens. Tu 

gaviTvaliswineb, rom umetes saxelmwifoebSi iodis moxmarebis  

optimalur sadReRamiso normad miRebulia 100-150 mkg, maSin am elementis 

saWiro raodenobis misaRebad sakmarisia ramodenime cali feihoas da/an 

kivis nayofis nedli saxiT sakvebad gamoyeneba.  

 kivis nayofis krefisaTvis idealuri drois gansazRvra rTulia 

radgan igi sxva xilisagan gansxvavebiT, momwifebis procesSi ar ganicdis 

Seferilobis arsebiT cvlilebas. Tumca SeiniSneba damwifebis  

fiziologiis ganmsazRvreli zogierTi cvlileba: mcirdeba nayofis 

simkvrive, advilad scildeba epidermisze arsebuli burusebi, mcirdeba 

saxameblis Semcveloba da izrdeba askorbinis mJavis raodenoba. Cvens 

pirobebSi kivis nayofi ikrifeba noembris Sua ricxvebSi teqnikuri 

simwifis fazaSi. Semdgomi damwifeba, samomxmareblo simwifis miRwevamde, 

Senaxvis periodSi mimdinareobs. krefis vadis erT-erTi ganmsazRvreli 

faqtori klimaturi pirobebia, kerZod, moyinvis safrTxe. nayofi ikrifeba 

xeliT, yunwebis mcenareze datovebiT, rac Senaxva-transportirebis dros 

yunwebiT dazianebas gamoricxavs. standartuli erTi nayofis saSualo 

wona unda iyos – ara nakleb 65 g.  

 gamorCeuli sagemovno Tvisebebis da biologiurad aqtiuri 

nivTierebebis maRali Semcvelobis gamo, sasurvelia kivis nayofis nedli 

saxiT moxmareba. kivis nayofs mravalmxrivi gamoyeneba aqvs. mas iyeneben 

kulinariaSi sxvadasxva kerZis mosarTavad, sakonditro warmoebaSi, 

wvenebis, koncentratebis, kompotebis, konfitiuris da sxva 

konservirebuli produqtebis warmoebaSi. saerTaSoriso praqtikaSi kivis 

mosavlis 60%-ze meti nedli saxiT moixmareba, xolo danarCeni 

sakonservo gadamuSavebis produqtebis saxiT. kivis nayofis 

teqnologiuri gadamuSavebis poduqtebs Soris yvelaze metad 

gavrcelebulia wveni, romlis miReba SesaZlebelia gadamwifebuli da 
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meqanikurad dazianebuli nayofidan. teqnologiuri procesi ar moiTxovs 

nayofisagan kanis mocilebas. 

 wyavi _ Laurocerasus officianalis maradmwvane xexilovani mcenarea, 

simaRliT 12 m-mde izrdeba, miekuTvneba vardisebrTa Rusacea ojaxs. mis 

samSoblod dasavleT saqarTvelo da mcire azia iTvleba. cnobilia 

wyavis aTamde jiSi, romelTagan saukeTesoa Savnayofa tkbili da 

TeTrnayofa tkbili. wyavis sxvadasxva jiS-formebi simwifeSi Sedis 

ivlis-agvistodan. nayofi sxvadasxva zomisa da formisaa _ wvrilidan 

msxvilamde da ovaluridan mrgvalamde. nayofi wvniania, kurkiani, 

SeferilobiT movardisfro-TeTridan Savamde. kurka gluvia, kurkis 

SigniT moTavsebulia mware gemos mqone guli. 

 wyavis nayofi xasiaTdeba mSrali nivTierebis maRali SemcvelobiT 

(18,9-22,5%), rac uzrunvelyofs kurkisagan rbilobis advilad mocilebas 

sruli simwifis periodSi. nayofi gamoirCeva Saqrebis maRali 

SemcvelobiT (13,8-15,2 %) da dabali mJavianobiT (0,27 _ 0,35 %, vaSlmJavaze 

gadaangariSebiT). fenoluri naerTebisa da mRebavi nivTierebebis 

Semcveloba 0,52-0,78%-is farglebSia. fenoluri naerTebidan wyavis 

nayofSi napovnia flavonoidebi: katexinebi, leikoantocianebi, 

flavonolebi da antocianebi. nayofis formirebisa da damwifebis 

procesSi katexinebis, leikoantocianebis da flavonolebis Semcveloba 

mniSvnelovnad mcirdeba da sruli simwifis fazaSi maTi Semcveloba 

Sesabamisad 6,2-8,90 mg/g, 31,29-40,50 mg/g da 4,30-4,80 mg/g Seadgens mSral 

masaze gadaangariSebiT. rac Seexeba antocianebs, maTi Semcveloba 

nayofis formirebis periodidan sruli simwifis fazamde 3,35 -4,3-jer 

izrdeba da mwife nayofSi 43,77-75,11 mg/g-s Seadgens. 

 wyavis nayofi Seicavs eTerifikaciis dabali xarisxis mqone (70-   

72 %) %-is raodenobiT peqtinovan nivTierebebs 0,64-0,87, romlebic 

kompleqsuri naerTebis warmoqmnis maRali unariT xasiaTdebian. 

 C vitaminis Semcveloba wyavis nayofSi 14,5-16,1 mg%-s Seadgens. 

nayofi Seicavs B1, B2 , E  vitaminebs da karotinoidebs. nayofis rbilobi 

mdidaria mineraluri nivTierebebiT. 

     wyavis kurkis gulis mware gemo gamowveulia masSi cianogenuri 

glikozidis _ amigdalinis SemcvelobiT, romlis raodenoba 1,5%-s 

aRwevs. sruli hidrolizis Sedegad amigdalini or molekula glukozad, 
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benzaldehidad da cianmJavad iSleba. amigdalinis SemadgenlobaSi 

Semaval cianmJavas SeuZlia adamianis mZime mowamvla gamoiwvios. amis 

gamo, nayofis teqnologiuri gadamuSaveba dasaSvebia mxolod kurkis 

mocilebis Semdeg. amigdalini gamoiyeneba medicinaSi.  

 wyavis nayofidan SesaZlebelia maRali antioqsidanturi aqtivobis 

mqone wvenis, eqstraqtebis, samkurnalo-profilaqtikuri daniSnulebis 

saSualebebis da sakonditro warmoebis produqtebis miReba. nayofis 

xangrZlivi Senaxvis uzrunvelyofis erT-erT meTods  misi Sroba 

warmoadgens. procesi moicavs Semdeg operaciebs: nayofidan kurkis 

mocileba, wyliT garecxva, SeSroba da Sroba 16-18% narCen tenianobamde. 

     muSmula (iaponuri zRmartli) _ Eriobotrya japonica L.  miekuTvneba 

vardisebrTa Rusacea ojaxs. adre momwifebiT da nayofis sagemovno 

TvisebebiT gamorCeul adgils ikavebs subtropikul mexileobaSi. igi 

saSualo zomis (6-8 m) maradmwvane xea, muqi _ mwvane foTlebiT da lamazi 

yvavilebis mtevnebiT. amis gamo igi dekoraciul mcenaredac iTvleba, 

kargad uZlebs yinvas.  

     muSmulas nayofi mrgvalia an ovaluri formis, zomiT 2,5-3,8 sm, 

SeferilobiT _ yviTeli-narinjisferi, aqvs Txeli kani. rbilobi magaria 

da xorciani, SeferilobiT _ TeTridan narinjisframde, wvniani, odnav 

momJavo gemosi. nayofi saSualod 3-5 calamde sakmaod didi zomis (2,0 sm 

-mde sigrZis) Tesls Seicavs, romelic nayofis masis 17-18%-s Seadgens. 

Tesli advilad scildeba nayofs. Cvens pirobebSi nayofi mwifdeba mais- 

ivnisSi. 

      nayofi Seicavs 9,8-12,4% mSral nivTierebas, glukozas _ 2,6-3,2%, 

fruqtozas _ 2,5-4,8%, saqarozas _ 0,6-0,9%, vaSlisa da limonis mJavebs,  

C vitamins, B jgufis vitaminebs, mineralur nivTierebebs. 

      nayofi Senaxvisa da transportirebis dabali unariT xasiaTdeba, 

amitom upiratesad nedli saxiT gamoiyeneba. Teslis mocilebis Semdeg 

misgan SesaZlebelia kompotis da sxva konservirebuli produqtebis 

miReba. 
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2.1.3. kaklovnebi 

 

     Txili _ Corylus maxima P. MillK gavrcelebis da gamoyenebis mixedviT 

ZiriTadi kulturaa kaklovnebs Soris. Txilis kulturisadmi didi 

interesi gamowveulia misi nayofis maRali kvebiTi Rirebulebis, 

mravalmxrivi gamoyenebis da sasargeblo Tvisebebis gamo.  

      Txilis kulturis erT-erT samSoblod saqarTvelo iTvleba. 

Txilis gvaris 12 saxeobidan saqarTveloSi 6 aris gavrcelebuli.  

      Txili vrceldeba buCqebis saxiT, simaRliT 3-5 metramde, 

datotvilia da kargad iviTarebs fesvis amonayars. tanis qerqi gluvia, 

muqi an ruxi-mixakisferi. Nnayofi formis mixedviT icvleba mrgvalidan 

mogrZomde. Txilis yvela saxeoba erTi da igive TvisebebiT xasiaTdeba. 

      saqarTveloSi gavrcelebuli Txilis Semdegi sameurneo jiSebi: 

gulSiSvela, Svelisyura (skveri), fuqTqurami (anakliuri), xaWapura da 

sxva. 

     gulSiSvela _ adgilobrivi jiSia, miRebulia xalxuri seleqciiT, 

uxvmosavliania, gavrcelebulia umTavresad guriaSi. Nnayofi saSualo 

zomisaa, momrgvalo formis. 1 kg masaSi 320-340 nayofia, gulis 

gamosavlianoba 48%-s aRwevs.  

    Svelisyura (skveri) _ adgilobrivi jiSia, miRebulia xalxuri 

seleqciiT, uxvmosavliania, gavrcelebulia guria_samegreloSi. nayofi 

odnav mogrZo formisaa, _ erTi mxridan Sebrtyelebuli, wveriT da 

brtyeli fuZiT, yavisfrad Seferili. 1 kg masaSi 690- 770 nayofia, gulis 

gamosavlianoba saSualod 50%-s Seadgens. guli srulad avsebs naWuWs. 

      fuqTqurami (anakliuri) _ adgilobrivi jiSia, xalxuri seleqciiT 

miRebuli, kargad msxmoiarobs, farTodaa gavrcelebuli zugdidsa da 

galSi, saxelwodebiT _ anakliuri. nayofi saSualo zomisaa, mrgvali, 

odnav Sebrtyelebuli, yavisferi, 1 kg masaSi 280-360 cali nayofia, gulis  

gamosavlianoba 45 _ 47%-s Seadgens, igi srulad avsebs naWuWs. 

      xaWapura _ adgilobrivi jiSia, xalxuri seleqciiT miRebuli, 

gavrcelebulia guria-aWaraSi da lagodexSi. saadreo jiSia, mosavlis 

aReba SesaZlebelia ivlisis meore naxevridan. nayofi msxvilia, brtyeli 
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formis, muqi yavisferi Txeli naWuWiT, 1kg masaSi saSualod 350 nayofia, 

gulis gamosavlianoba 46-47%-s Seadgens. 

     cxenis kbila (cxenis ZuZu) _ adgilobrivi jiSia, xalxuri 

seleqciiT miRebuli, umetesad gavrcelebulia guriaSi. buCqi Zlieri 

zrdisaa, saSualo zomis. nayofi mogrZo formisaa, odnav wabrtyelebuli, 

mowiTalo-yavisferi Seferilobis. simwifeSi Sedis ivlisis meore 

naxevridan, 1 kg masaSi 370-410 nayofia, gulis gamosavlianoba saSualod 

53%-s Seadgens. 

     bademi (dedoflis TiTi) _ Semotanili jiSia, gavrcelebulia 

dasavleT saqarTvelos yvela regionSi. nayofi msxvilia, cilindrisebri 

formis, bolosken Seviwroebuli da wabrtyelebuli.  

     Txilis gulis kvebiTi Rirebuleba gapirobebulia masSi Semcveli 

zeTisa da cilovani nivTierebebis SemcvelobiT. cxrilSi 2.1.3.1 

mocemulia sxvadasxva jiSis Txilis gulSi zeTis da cilis Semcveloba. 

     cxrilis 2.1.3.1 monacemebidan Cans, rom sxvadasxva jiSis Txilis 

guli Seicavs 59,2-69,5% cximzeTs da 10,68-16,70% cilovan nivTierebebs. 

Txilis nayofis cximovani zeTebi Seicavs Semdeg  cximovan mJavebs: 

laurinis, miristinis, palmitinis, palmitoleinis, stearinis (najeri); 

oleinis, linolis, linoleinis (ujeri). amasTan, raodenobrivad ujeri 

cximmJavebi Warbobs. saSualod ujeri da najeri cximovani mJavebis 

Semcveloba, 89% da 11%-s Seadgens Sesabamisad. ujeri cximovani mJavebis 

jgufSi raodenobrivad Warbobs oleinis mJava, romlis Semcveloba 

saSualod 75%-s Seadgens, Semdeg linolis mJava _ 14%. mcenareuli zeTis 

biologiur aqtivobas es mJavebi ganapirobeben. linolis mJava cxovel-

myofelobisaTvis arsebiTad ZiriTad mJavad iTvleba. TxilSi Warbad 

warmodgenili oleinis mJava aZlierebs linolis aqtivobas.  

      Txilis gulis cilovani nivTierebebi warmodgenilia Semdegi 

fraqciuli SemadgenlobiTa: albuminebi (33%), globulinebi (48%) da 

glutelinebi (19%). 

      naxSirwylebis jamuri Semcveloba Txilis gulSi 6,94-9,83%-s 

Seadgens, maT Soris: monozebi _ 0,30-1,04%, saqaroza _ 1,12-1,82%, 

saxamebeli _ 0,75-1,42%, hemiceluloza _ 0,94-1,65%, celuloza _ 1,85-3,08% 
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                                                         cxrili 2.1.3.1 

      sxvadasxva jiSis Txilis gulSi zeTisa da cilis Semcveloba 

 

# jiSis dasaxeleba zeTi, % cila, % 

1 

2 

3 

4 

5 

6 

gulSiSvela 

Svelisyura (skveri) 

fuqTqurami (anakliuri) 

xaWapura 

cxenis kbila (cxenis ZuZu) 

bademi (dedoflis TiTa) 

67,7 

59,2 

68,8 

65,9 

69,50 

67,8 

13,25 

14,54 

11,20 

10,68 

16,70 

12,88 

 

 

    Txilis gulis aminomJavebis saerTo raodenobis 30-32%-s Seucvleli 

aminomJavebi warmoadgenen. aRsaniSnavia leicinis, valinis, 

fenilalaninis, Treonis, lizinis da triptofanis maRali Semcveloba. 

     Txilis gulis zeTi xasiaTdeba Semdegi fizikuri da qimiuri 

maCveneblebiT: gardatexis maCvenebeli _ 1,469-1,471, mJavianobis ricxvi _ 

0,58-1,28, gasapvnis ricxvi _ 169,8-182,0, iodis ricxvi _ 87,9-96,1. 

     Ddamzadebuli Txilis nayofi, romelsac mocilebuli aqvs 

saburveli, teqnologiuri damuSavebisaTvis miewodeba gadamamuSavebel 

sawarmos, sadac xdeba misi Sroba, dakalibreba (daxarisxeba), datexva, 

naWuWis mocileba, Txilis gulis dakalibreba (daxarisxeba), inspeqtireba 

da SefuTva.  

      Txilis nayofi xelovnurad Sreba 38-400C temperaturis haeris 

nakadiT, 14% narCen tenianobamde, perioduli arevis pirobebSi. procesi 

xorcieldeba vertikalur cililindrul saSrob danadgarSi, romelic 

aRWurvilia brunviTi Zraobis SesaZleblobis mqone SnekiT. procesi 24- 

28 sT-s grZeldeba da misi xangrZlivoba masalis sawyis tenianobaze aris 

damokidebuli. nayofis dakalibreba warmoebs zomebis mixedviT, wriuli 

moZraobis pirobebSi, 16 mm-dan 22-mm-mde diametris mqone naxvretebiani 

badeebiT aRWurvil cilindrul danadgarebze. zomebis mixedviT 

dakalibrebuli nayofi miewodeba specialur mowyobilobas, romlis 

meSveobiT xorcieldeba Txilis datexva da procesis dros warmoqmnili 

naWuWis mocileba. nayofis naWuWis dasatexi danadgari warmoadgens 
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erTmaneTisadmi paralelurad ganlagebul liTonis or diskos, 

romelTagan erTs aqvs brunviTi Zraobis SesaZlebloba. diskoebi Sida 

mxridan Sesrulebulia Rrmulebis saxiT, romlTa Soris Txilis nayofi 

miewodeba. manZilis regulireba diskoebs Soris SesaZlebelia specia-

luri meqanizmis gamoyenebiT. naWuWis mTlianoba irRveva danadgaris 

brunviTi Zraobis Sedegad warmoqmnili Zalvebis zemoqmedebiT. guli 

miewodeba damkalibrebel danadgars, xolo naWuWi haeris nakaddTan 

erTad gaivlis ciklons da grovdeba xvimiraSi. Txilis gulis 

damkalibrebeli cilindruli danadgari aRWurvilia 9 mm-dan 15 mm-mde 

diametris mqone naxvretebiani badeebiT. dakalibrebuli Txilis guli 

miewodeba sainpeqcio magidaze, sadac xdeba mTliani masidan dazianebuli 

da daavadebuli nawilis mocileba. gulis gamosavalma unda Seadginos 

sawyisi nedleulis ara nakleb 38%. teqnologiuri damuSavebis Semdeg 

Txilis gulSi tenis Semcveloba  Seadgens 6%-s normatiuli 

dokumentebis moTxovnaTa Sesabamisad.   

     Txili sakvebad gamoiyeneba nedli da moxaluli saxiT, aseve 

rogorc danamati sakondirto da saxvadasxva saxis kvebis produqtebis 

warmoebaSi. 

     Txilis guli kvebiTi RirebulebiT da kaloriulobiT aRemateba 

xorblis purs, kartofils, rZes da sxva sakveb produqtebs. 

     moxalvis (Tburi damuSaveba) procesSi, 130-1500C temperaturis 

pirobebSi mimdinare qimiuri gardaqmnebis Sedegad, Txils uyalibdeba 

specifiuri organoleptikuri maxasiaTeblebi da mniSvnelovnad maRldeba 

Senaxvisadmi misi stabiluroba. maRali kvebiTi da sagemovno TvisebebiT 

gamoirCeva Txilis gulisgan damzadebuli zeTi. igi kargi SeTvisebis 

unariT da samkurnalo-profilaqtikuri TvisebebiT gamoirCeva. zeTis 

gamoyofis Sedegad darCeli Sroti, masSi cilovani nivTierebebis, 

naxSirwylebis da cximzeTis Semcvelobis gamo halvisa da sxva 

produqtebis warmoebaSi gamoiyeneba. 

      specialur taraSi moTavsebuli Txilis nayofi da guli unda 

inaxebodes kargad ventilirebad, daxurul saTavsoSi ara umetes 200C 

temperaturisa da 70% fardobiTi tenianobis pirobebSi. 

      kakali _ Juglans regia L.KZvirfasi nayofmomcemi kulturaa. nayofi 

dafarulia mwvane feris kaniT, romelic daxanebis procesSi Sreba da 
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scildeba mas. nayofi Sedgeba naWuWisa da gulisagan, romelTa 

gamosavlianoba saerTo masidan, Sesabamisad, 59-61% da 39-41%-s Seadgens.  

      kaklis guli xasiaTdeba Semdegi qimiuri SedgenilobiT: zeTi _ 58 -

75%, cilovani nivTierebebi _ 10,2-18,4%, monozebi _ 1,1-1,5%, disaqridebi 

4,8 -6,1%, saxamebeli _ 1,78-2,3%, hemiceluloza _ 1,5-2,5%, celuloza _ 2,2- 

10,%, nacris elementebi _ 1,70-2,26%. nayofis qimiuri Sedgenloba 

damokidebulia mcenaris jiSobriv Semadgenlobaze da agroekologiur 

faqtorze. 

      kaklis nayofis cximovani zeTebi Seicavs Semdeg  cximovan mJavebs: 

laurinis, miristinis, palmitinis, stearinis (najeri); oleinis, linolis, 

linoleinis (ujeri). amasTan, raodenobrivad ujeri cximmJavebi Warbobs. 

saSualod ujeri da najeri cximovani mJavebis Semcveloba, Sesabamisad, 

88% da 12%-s Seadgens.  

      kaklis  gulis zeTi xasiaTdeba Semdegi fizikuri da qimiuri 

maCveneblebiT: gardatexis maCvenebeli _ 1,4758 _ 1,4809, mJavianobis ricxvi 

_ 0,77 _ 0,96, gasapvnis ricxvi _ 188,7 _ 199,5, iodis ricxvi _ 123,0 _ 160,0. 

     kaklis gulis aminomJavebis saerTo raodenobis 16,60-31,2%-s 

Seucvleli aminomJavebi warmoadgenen. aRsaniSnavia leicinis, valinis, 

fenilalaninis, Treonis, lizinis da triptofanis maRali Semcveloba.  

     kvebiTi RirebulebiT da kaloriulobiT kaklis guli aRemateba 

xorblis purs, kartofils, rZes da sxva sakveb produqtebs. igi mdidaria 

A, B1, B2, C, E vitaminebiT da mineraluri nivTierebebiT. nayofis mwvane 

garsacmi Seicavs didi raodenobiT C vitamins da fenoluri bunebis 

naerTebs (30%-mde), aseve mRebav nivTierebebs. 

     momwifebis fazaSi kaklis nayofis qimiuri Sedgeniloba 

mniSvnelovan cvlilebebs ganicdis: mcirdeba wylis, saxameblis,  

celulozis da Saqrebis Semcveloba, izrdeba cximisa da cilis 

raodenoba. 

 kaklis nayofi gamoiyeneba sakvebad, sakonditro warmoebaSi da 

maRalxarisxovani zeTis misaRebad. mwvane, umwifari, nayofidan mzaddeba 

maRali samomxmareblo Tvisebebis mqone muraba. 
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2.2. nedleulis damzadeba, Senaxva da 

transportireba 

          

       citrusovnebis da subtropikuli xexilovnebis nayofi ikrifeba 

asaRebi simwifis fazaSi mSral mdgomarebaSi. sveli xili xels uwyobs 

sokovani daavadebebis ganviTarebas da dabalia misi Senaxvis unarianoba. 

nayofis aReba unda moxdes mxolod yunwis gadaWriT, rac SeiZleba 

nayofTan axlos da kanis dazianebis gareSe, specialuri sakrefi 

samarjveebis gamoyenebiT. mokle yunwi minimumamde amcirebs sxva nayofis 

dazianebis SesaZleblobas. 

 miuxedavad imisa, rom citrusovanTa nayofis qimiuri Sedgeniloba, 

kerZod Saqrebisa da mJavebis Semcveloba, gavlenas axdens nayofis 

simwifis xarisxze, Cvens pirobebSi simwifis xarisxis dadgena xdeba kanis 

Seferilobis mixedviT. magaliTad, mandarins unda hqondes Ria 

narinjisferidan narinjisferi Seferiloba, magram amasTan erTad 

dasaSvebia simwvane nayofis zedapiris farTobis 3/4-mde. aseTive 

moTxovnebia sxva citrusovnebis nayofze. saerTaSoriso normebis 

moTxovnaTa Sesabamisad citrusovnebis nayofi iTvleba momwifebulad, 

Tu nayofSi wvenis raodenoba Seadgens (ara nakleb): limonSi - 25 %, 

mandarinSi - 33 %, forToxali vaSington naveli - 30 %, sxva saxesxvaobis 

forToxalSi - 35 %. 

 citrusovnebis simwifis xarisxis dadgena mizanSewonilia 

ganxorcieldes iseTi obieqturi qimiuri maCvenebliT, rogoricaa 

Saqrebisa da mJavebis (an xsnadi mSrali nivTierebisa da mJavebis) 

Sefardebis minimaluri sidide, romelic SemdgomSi aisaxeba nayofis 

xarisxis Sefasebis normebSi. imasTan dakavSirebiT, rom aseTi 

SeTanxmebuli normebi ar arsebobs, rig mwarmoebel saxelmwifoebs 

SemoRebuli aqvT sakuTari kriteriumebi. magaliTad, Saqrebis (an xsnadi 

mSrali nivTiereba) da mJavebis Sefardebis minimaluri maCvenebeli 

amerikis SeerTebuli Statebis floridis Statis forToxlisaTvis 

Seadgens 8,5:1, xolo espanuri forToxlisaTvis – 5,5:1. igive maCvenebeli 
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espanuri mandarinisaTvis Seadgens – 7,0:1, xolo samxreT afrikuli 

mandarinisaTvis – 7,5:1. 

 mokrefili subtropikuli xili ar aris erTgvarovani zomiT, 

simwifis xarisxiT da jiSuri SedgenilobiT. amitom saWiroa misi 

Semdgomi sasaqonlo damuSaveba, romelic SeiZleba ganxorcieldes 

xeliT da teqnikuri saSualebebis gamoyenebiT. sasaqonlo damuSavebis 

procesi moicavs Semdeg operaciebs: subtropikuli xilis miReba baRidan 

da wonis dadgena, inspeqcia, dayalibeba da dafasoeba.  

     inspeqciis operacia xeliT mimdinareobs da iTvaliswinebs 

meqanikurad dazianebuli da daavadebuli nayofis gamorCevas da 

mocilebas. 

     dayalibebis mizania subtropikuli xilis nayofis daxarisxeba 

zomebis mixedviT. mandarinisa da forToxlis nayofis dayalibeba 

SesaZlebelia udidesi ganivi diametris maCveneblis mixedviT, maTi 

formidan gamomdinare, specialuri teqnikuri saSualeblebis gamoyenebiT. 

limonisa da subtropikuli xurmis nayofis dayalibeba xdeba xeliT.  

     citrusovanTa da zogierTi subtropikuli xilis standartuli 

nayofi zomebiT, udidesi ganivi diametris mixedviT, unda Seesabamebodes 

Semdeg maCveneblebs (ara naklebi): forToxali _ 50 mm, mandarini _ 38 mm, 

limoni _ 42 mm, subtropikuli xurma _ 50 mm, Txili _ 16 mm, Txilis 

guli _ 9mm, kakali _ 23 mm. Txilis nayofTan da mis gulTan mimarTebaSi, 

garda zomebisa, arsebobs standartis moTxovna saSualo masaze (ara 

nakleb) _ 1,4 g da 0,6g Sesabamisad. 

      citrusovnebisa da sxva nayofwvniani subtropikuli xilis 

dafasoeba xdeba xis, plastmasis an muyaos specialur yuTebSi garkveuli 

wesiT. kerZod, nayofi yuTSi iseTnairad unda Caiwyos, rom naklebad 

exebodes erTmaneTs da gamoricxos yunwiT meore nayofis dazianeba. 

mandarinisa da forToxlis nayofis moTavseba yuTSi  xdeba yunwiT 

qvemoT, xolo limoni iwyoba gverdiT da yunwebi erT mxares aris 

mimarTuli. yuTSi ewyoba erTi pomologiuri jiSis da erTi zomis 

nayofi. 

  dayalibebuli subtropikuli xili, gansakuTrebiT ki citrusovanTa 

nayofi dafasoebis win  saWiroa SeifuTos specilur qaRaldSi. karg 

Sedegs iZleva SesafuTi qaRaldi, damuSavebuli difenilis xsnariT. 
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qaRaldSi SefuTvis Semdeg nayofi iwyoba yuTSi, romelSiac SesafuTi 

masalaa gamofenili. 

      sasaqonlo damuSavebis Semdeg subtropikuli xili igzavneba 

sarealizaciod an inaxeba. 

      subtropikuli xili, wylis maRali Semcvelobis gamo, gamoirCeva 

nivTierebaTa cvlis intensivobiT da mgrZnobiarobiT garemo faqtorebis 

mimarT. nedli xili ufro maRali xarisxobrivi maCveneblebiT 

xasiaTdeba, vidre misi teqnologiuri damuSavebis Sedegad miRebuli 

produqtebi. subtropikuli xilis xangrZlivi droiT Senaxva 

SesaZlebelia mxolod garkveuli garemo pirobebis Seqmnis SemTxvevaSi, 

rac gulisxmobs haeris garkveul temperaturis da fardobiTi tenianobis 

SenarCunebas. Senaxvis xangrZlivoba damokidebulia haeris temperaturasa 

da tenianobaze, mis Sedgenilobaze.  

 haeris  Sedgeniloba xasiaTdeba masSi ZiriTadi airebis (Jangbadi, 

azoti, naxSirorJangi), inertuli (wyalbadi, heliumi, argoni da sxv.) da 

mavne minarevebis (ozoni, azotis Jangi, amiaki, freoni da sxv.) 

SemcvelobiT. 

 subtropikuli xilis da nedleulis Senaxvis dros warmoiqmneba 

naxSirorJangi, aromatuli nivTierebebi, eTileni da sxva naerTebi, 

romlebic moqmedeben haeris Sedgenilobaze saTavsoSi. garemomcvel 

haerSi naxSirwyalbadis - eTilenis arseboba xels uwyobs nayofis 

damwifebas da aCqarebs am process, rac nayofis xelovnurad 

dasamwifeblad gamoiyeneba. am naerTs axasiaTebs mwvane pigmentebis – 

qlorofilebis intensiuri daSlis unari, Sedegad citrusovanTa nayofi 

iZens damaxasiaTebel narinjisfer Seferilobas.  

subtropikuli xilis xelovnuri damwifeba SesaZlebelia agreTve 

haeris SemadgenlobaSi Jangbadis koncentraciis 3-4-jer gazrdiT.

 nayofis aRebis Semdgomi damwifeba xelovnurad modificirebuli 

Sedgenilobis garemomcveli haeris SeqmniT aris SesaZlebeli. 

 temperatura ZiriTadi faqtoria, romelzedac damokidebulia 

Senaxvis dros nedleulSi mimdinare procesebi. temperaturis momatebiT 

aqtiurdeba fizikur-qimiuri, bioqimiuri da mikrobiologiuri procesebi. 

dabal temperaturaze, nayofSi wylis gayinvis dros ziandeba misi 

struqtura, ziandeba ujredis mTlianoba. 
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subtropikuli xilis Senaxva SesaZlebelia dabal temperaturaze 

(2-60C). aseTi temperaturis pirobebSi minimaluria nivTierebaTa cvlis 

intensivoba da mikrofloris moqmedeba. Senaxvis procesSi, teqnologiuri 

TvalsazrisiT, dauSvebelia temperaturis Semcireba gayinvis 

temperaturamde. subtropikuli xilis nayofis gayinvis temperatura 

meryeobs – 1,5_2,50C-is farglebSi.  

     fardobiTi tenianoba xasiaTdeba haeris wylis orTqliT gajerebis 

xarisxi, romelzedac didad aris damokidebuli nayofis mier wylis 

gacemis intensivoba. Sesanaxi nedleulidan wylis aorTqleba aisaxeba 

raodenobriv da xarisxobriv danakargebze. tenis maRali Semcvelobis 

mqone nedleuli maRali fardobiTi tenianobis pirobebSi unda 

inaxebodes. xolo mSrali produqtebis (Cai, dafna, stevia da sxv.) 

Senaxvis dros haeris optimaluri fardobiTi tenianobis gansazRvra 

xdeba saqonlis qimiuri SemadgenlobiT, misi higroskopiulobiT da 

temperuli faqtoris gaTvaliswinebiT. tenis intensiuri dakargvis 

SemTxvevaSi subtropikuli xilis  nayofi Wkneba, kargavs sasaqonlo 

saxes da Rirebulebas. sawyisi raodenobis tenis SenarCuneba nayofSi 

SesaZlebelia haeris maRali fardobiTi tenianobis (85-90 %) pirobebSi.  

     garemo haeris 2-60C temperaturisa da 85-90 % fardobiTi tenianobis 

pirobebSi citrusovnebis Senaxva SesaZlebelia Semdegi xangrZlivobiT: 

mandarini da greipfruti _ 3-4 Tve, forToxali _ 4-5 Tve, limoni _ 5-6 

Tve. 

 kivis nayofis Senaxvis optimaluri pirobebia 0-50C da 90% 

fardobiTi tenianoba. am pirobebSi nayofis Senaxva SesaZlebelia 4-5 Tvis 

ganmavlobaSi. 

 subtropikuli  xurmis nayofis Senaxva SesaZlebelia 2-3 Tvis 

ganmavlobaSi 2-40C da 85-90% fardobiTi tenianobis pirobebSi. 

     haeris ufro maRali fardobiTi tenianobis SemTxvevaSi moxdeba 

nayofis danamva, rac arasasurvelia xilis Senaxvis procesSi. haeris 

parametrebis regulireba xilis Sesanax sacavebSi avtomatur reJimSi 

unda ganxorcieldes. 

 haeris Sedgeniloba gavlenas axdens Senaxvis xangrZlivobasa da 

danakargebis Semcirebaze. Senaxvis dros nedleulSi mimdinare 

procesebis Sedegad haerSi izrdeba naxSirorJangis Semcveloba da 
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mcirdeba Jangbadis koncentracia. nedleulis Senaxvis dros 

naxSirorJangis koncentraciis mateba, Jangbadis Semcirebis fonze, 

garkveul koncentraciamde, amcirebs sunTqvis procesis intensivobas da 

xels uwyobs nayofis Senaxvis unarianobis amaRlebas. magaliTad, 

regulirebad areSi (1% CO2, 10% O2, 89% N2) 9-100C temperaturis 

pirobebSi limonis nayofis Senaxvis vadis gaxangrZliveba 7 Tvemde aris 

SesaZlebeli. 

 aircvla – maCvenebelia, romliTac xasiaTdeba haeris  cvlis 

jeradoba nedleulis Sesanax saTavsoSi. aircvlis Sedegad xorcieldeba 

Tanabari temperaturuli da tenianobis reJimis damyareba, agreTve 

nedleulis sunTqvis Sedegad gamoyofili airovani nivTierebebis 

mocileba. aircvlis Sefaseba SesaZlebelia haeris moZraobis siCqariT da 

misi cvlis jeradobiT. procesi SeiZleba ganxorcieldes haeris 

ventilirebiT an cirkulirebiT. aircvla SesaZlebelia iyos bunebrivi – 

civi da Tbili haeris xvedriTi wonebis xarjze da iZulebiTi – aqtiuri 

aircvla. 

 

 

 

2.3. subtropikuli xilis dakonserveba 

 

 

 subtropikuli xilis axali saxiT SenaxvasTan erTad mniSvnelovania  

gadamuSavebuli, e.w. konservirebuli saxiT momxmareblisaTvis miwodeba. 

     dakonserveba farTo gagebiT gulisxmobs nedleulis saTanado wesiT 

momzadebas, hermetul taraSi sterilizacias mikroorganizmebis mospobis 

an  umoqmedo mdgomareobaSi gadayvanis mizniT. 

      subtropikuli   xilisagan  sxvadasxva   saxis  maRalxarisxovani  

produqtebis gamomuSaveba iTvaliswinebs nedleulis winaswar momzadebas. 

am operaciebis daniSnulebas Seadgens saboloo produqtis kvebiTi da 

organoleptikuri maxasiaTeblebis gaumjobeseba, narCenebisa da 

danakargebis Semcireba, teqnologiuri procesis intensivobis amaRleba.   

nedleuls dakonservebis win utardeba Semdegi saxis mosamzadebeli 

operaciebi: daxarisxeba, recxva,   meqanikuri da Tburi damuSaveba. 



48 

 

      nedleulis daxarisxeba xdeba inspeqciisa da dayalibebis gziT. 

inspeqcia gulisxmobs nedleulis saerTo mdgomareobis Semowmebas, 

wundebuli masis (dampali, mavneblebiT dazianebuli, mkvaxe an 

gadamwifebuli, meqanikurad tramvirebuli) mocilebas. 

      zogierTi saxis konservis warmoebisas aucilebel operacias 

warmoadgens nedleulis zomebis mixedviT  dayalibeba specialuri 

teqnologiuri mowyobilobis gamoyenebiT.      

      Semdeg operacias warmoadgens nedleulis wyliT recxva gareSe 

minarevebisa da mikroorganizmebis nawilis mosacileblad. 

     meqanikuri damuSaveba iTvaliswinebs nayofebis kanis, yunwis, 

Teslbudis mocilebas, daWras. kanis gacliT mniSvnelovnad izrdeba 

xilis kvebiTi Rirebuleba da teqnologiuri damuSavebis pirobebi.     

zogierTi saxis nayofs kans aclian Termuli (mduRare wyliT an 

orTqliT) da qimiuri (kaustikuri sodis wyalxsnariT) meTodiT. 

      Tburi damuSavebis saxeebia moTuTqva, moxalva da xarSva.   

      moTuTqvas anu blanSirebas axdenen cxeli wyliT, marilebis an 

mJavebis wyalxsnarebiT. procesis mizania damJangveli fermentebis 

inaqtivacia nedleulis naturaluri feris SesanarCuneblad. amavdro-

ulad icvleba nayofis konsistencia, rac aadvildebs momdevno 

teqnologiuri procesebis warmarTvas. wyliT moTuTqvis xangrZlioba 

damokidebulia nedleulis saxeobaze da meryeobs 3-35 wT-is farglebSi 

80-950C temperaturis pirobebSi. 

       moxalva iTvaliswinebs nedleulis Tbur damuSavebas naturaluri 

saxiT an mcenareul cximebSi. temperaturis zemoqmedebis pirobebSi 

icvleba nedleulis maxasiaTeblebi, orTqldeba Warbi teni, iSleba 

qlorofili, cvlilebebi xdeba Semcvel qimiur naerTTa SedgenilobaSi 

da organoleptikur maCveneblebSi, _ specifiuri aromati, sagemovno 

Tvisebebi da Seferiloba yalibdeba. 

      xarSva warmoadgens aucilebel teqnologiur process Txevadi 

konsistenciis produqtebidan maRali koncentraciis produqtebis (xilis 

piure, murabebi, jemi) miRebis dros. procesi tardeba rogorc 

atmosferul wnevaze, aseve gaiSviaTebis pirobebSi specilur qvabebSi an 

vakum-aparatebSi. am ukanasknelSi xarSva SesaZlebelia 45-600C-is 
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pirobebSi, rac xels uwyobs nedleulSi biologiurad aqtiur 

nivTierebaTa maqsimalurad SenarCunebas. 

      dakonservebis fizikuri meTodebs  ganekuTvneba Sroba da gayinva.  

     Sroba xilis Senaxvis erT-erTi ZiriTadi meTodia. es meTodiT 

malfuWadi produqtebis Senaxvis SesaZlebelobas iZleva. Srobis 

meTodebis gamoyeneba uzrunvelyofs medegi, maRalkoncentrirebuli da 

advilad mosamzadebeli kvebis produqtebis miRebas, romlebic 

xangrZlivi Senaxvis unariT da maRali transportabelurobiT 

gamoirCevian. dadgenilia, rom 18-25 % tenianobis pirobebSi xilSi 

mikroorganizmebis cxovelmyofeloba praqtikulad wydeba. 

      praqtikaSi cnobilia xilis Srobis ori meTodi – bunebrivi da 

xelovnuri. bunebrivi – mzeze an CrdilSi Sroba da xelovnuri Sroba _ 

specialur danadgarebSi  energiis garedan miwodebis xarjze. 

      Srobis sawyis stadiaze nedleulidan orTqldeba Tavisufali teni, 

xolo Semdgom iwyeba bmuli tenis mocileba, romelic masalasTan 

mWidro kavSiriT gamoirCeva. Srobis procesze moqmedi ZiriTadi 

faqtorebia: haeris temperatura da fardobiTi tenianoba, haeris 

moZraobis siCqare, masalis forma da zomebi, nedleulis xvedriTi masa 

saSrobi zedapiris erTeul farTze. 

 magaliTisaTvis ganvixiloT subtropikuli xurmis Sroba. xurmis 

nayofis gaSroba SesaZlebelia rogorc bunebrivi ase xelovnuri 

meTodiT, mTliani da daWrili saxiT. mwife nayofi iTleba, scildeba 

kani xeliT an specialuri mowyobilobiT. bunebrivi Srobis SemTxvevaSi 

nayofis yunwebze magrdeba Zafi, romlis saSualebiT xdeba maTi 

Camokideba gasaSrobad. procesi damokidebuli garemo pirobebze da 

saSualod 20-25 dRe grZeldeba. saSrob danadgarSi 50-550C haeris 

temperaturis pirobebSi procesis dasruleba SesaZlebelia 18-20 sT-is 

ganmavlobaSi. Srobis xangrZlivoba haeris parametrebTan erTad 

damokidebulia subtropikuli xurmis jiSobriv Semadgenlobasa da 

simwifis xarisxze. 

      gayinva dakonservebis erT-erT gavrcelebul fizikur meTods  

warmoadgens. samacivro teqnikisa da teqnologiis swrafi ganviTarebis 

kvalobaze izrdeba am meTodiT damuSavebuli produqtebis raodenoba da 

asortimenti. 
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      dadgenilia, rom -180C temperaturis pirobebSi gayinva SemdgomSi 

produqtis amave temperaturaze SenaxviT uzrunvelyofs xilis kvebiTi 

Rirebulebis, organoleptikuri maCveneblebis da biologiurad aqtiur 

nivTierebaTa maqsimalur SenarCunebas. swrafi gayinvis pirobebSi wyali 

ujredSive iyineba wvrili kristalebis saxiT da imTaviTve gamoricxulia 

qsovilis meqanikuri dazianeba, xolo galRobis dros ki advilad 

Seiwoveba ujredis mier da produqti inarCunebs bunebrivad misTvis 

damaxasiaTebel struqturas. gayinvamde xils utardeba Semdegi 

winateqnologiuri operaciebi: garecxva, daxarisxeba, inspeqcia, daWra 

saWiroebis SemTxvevaSi da taraSi moaTavseba (muyaos, minis an 

polieTilenis parkuWebi). 

     xilis gayinvis teqnologiaSi gamoyenebas poulobs Txevadi azoti, 

romlis aorTqlebis temperatura 1960C Seadgens. 

      dakonserveba Tburi sterilizaciiT. xilis dakonservebis 

praqtikaSi yvelaze farTod gamoyeneba hermetul taraSi dafasoebuli 

produqtebis Tburi sterilizacia. 

      Tburi sterilizaciiT konservebis warmoebis Tanamedrove 

teqnologia da aparatura uzrunvelyofs xilSi biologiurad aqtiuri 

nivTierebebis danakargebis Semcirebas da organoleptikuri maCveneblebis 

mniSvnelovnad SenarCunebas. maRali temperaturis (1000C) moqmedebiT 

baqteriebi da sokoebi iRupeba, amasTan erTad TiToeuli maTgani 

sxvadasxvagvarad reagirebs maRali temperaturis mimarT.  

      konservebis sterilizacia tardeba sxvadasxva konstruqciis 

avtoklavebSi. sakonservo sawarmoebSi ZiriTadad gamoyenebulia 

perioduli moqmedebis vertikaluri avtoklavi. sterilizaciis 

temperaturis damyarebasTan erTad avtoklavSi wneva izrdeba 2,5-3,0 

atmosferomde, romelsac ukuwnevas uwodeben. igi winaaRmdegobas uwevs 

gacxelebis Sedegad qilis SigniT warmoqmnil wnevas. hermetul taraSi 

Tburi sterilizaciiT dakonservebuli produqti mravali saxisaa: xilis 

kompotebi, piure, wvenebi, rogorc dawmendili aseve rbilobiT da 

mravali sxva asortimentis konservi. 

     xilis konservebi farTo asortimentiT aris warmodgenili da maT 

Soris aRsaniSnavia: kompotebi, wvenebi, eqstraqtebi, piures magvari 

konservebi. 
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     kompotebi sterilizebuli produqtebia, romlebic mzaddeba erTi an 

ramdenime saxis nedleulisagan saTanado koncentraciis Saqris xsnarTan. 

kompotebis misaRebad nedleuls, teqnologiuri sqemis mixedviT, 

Tanmimdevrulad utardeba Semdegi procesebi: inspeqcia, dakalibreba, 

garecxva, yunwis mocileba, kanis gacla, daWra, moTuTqva, dafasoeba, 

Saqris xsnaris dasxma, daxufva, sterilizacia. nayofis kanis mocileba 

SesaZlebelia meqanikuri da qimiuri saSualebebiT. magaliTad: feihoas 

kanisa da masTan erTad TeTri nafifqis mosacileblad nayofs 3%-iani 

natriumis tutis xsnariT amuSaveben 3 wT-is ganmavlobaSi 100 0C  

pirobebSi. Semdeg nayofi irecxeba civi gamdinre wyliT, tutisa da kanis 

narCenebis srul mocilebamde. gamuqebis Tavidan acilebis mizniT 

gawmendili nayofi momentalurad muSavdeba 1-2%-iani Rvinis mJavis 

xsnariT 10 wT-is ganmavlobaSi. bunebrivi feris SesanarCuneblad nayofs 

amuSaveben 1,5%-iani TeTri Sabis xsnariT 2 sT-is ganmavlobaSi. mandarins 

kanTan erTad aclian albedos da anawileben segmentebad. Semdeg, TeTri 

boWkovani qsovilis da masTan erTad simwaris srulad mocilebis mizniT, 

mTlian nayofs an mis nawilebs amuSaveben 0,8-1%-iani natriumis tutis 

xsnariT 30-40 wm-is ganmavlobaSi, 850C temperaturis pirobebSi. Semdeg 

nayofi muSavdeba civi wylis WavliT, tutis srul mocilebamde. qilebSi 

Cawyobamde nayofi inaxeba civ wyalSi 1 sT-is ganmavlobaSi. kinkanis 

nayofis dakonserveba xdeba mTliani saxiT, kanis mocilebis gareSe da 

blanSireba utardeba mduRare wyalSi 3-4 wT-is ganmavlobaSi. Semdeg 

nayofs aciveben gamdinare wyliT. naskvebis mocileba xdeba blanSirebis 

Semdeg, eqstraqtuli nivTierebebis danakargebis Tavidan acilebis 

mizniT. 

     blanSirebis procesis xangrZlivoba da temperatura regulirdeba 

nayofis SexarSvis maCvenebliT, romelic Tavis mxriv ukavSirdeba 

protopeqtinis hidrolizs. nayofis wvenis mJavianoba protopeqtinis 

hidrolizis xelSemwyobi faqtoria da rac metia mJavianobis maCvenebeli, 

miT ufro maRalia SexarSvis albaToba. praqtikaSi blanSirebis 

xangrZlivoba 1-dan 15 wT-mde, xolo temperatura 80-1000C farglebSi 

meryeobs da nedleulis saxeobaze aris damokidebuli. 

       momzadebul nedleuls kidev erTxel utareben inspeqcias da 

aTavseben qilebSi im angariSiT, rom Sevsebis xarisxi qilis moculobis 
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mimarT 60-75%-s unda Seadgendes. qilebSi dasamatebeli Saqris xsnaris 

(sirofi) koncentracia damokidebulia nayofis saxeobaze, masSi mSrali 

nivTierebis Semcvelobaze da 30%-dan 50%-is farglebSi meryeobs. 

magaliTad, feihoas kompotis mosamzadebelad gamoiyeneba 40%-iani 

koncentraciis sirofi, romelsac emateba 0,2-0,3% limonis mJava  

sagemovno Tvisebebis gaumjobesebisa da stabilizaciis mizniT.  

      Saqari, romelic nayofs sirofis saxiT emateba, ar moqmedebs 

rogorc konservanti, aramed igi aumjobesebs produqtis sagemovno 

Tvisebebs da kvebiT Rirebulebas. sirofiT Sevsebul qilebs 

hermetizebisa da daxufvis Semdeg asterileben. 

      SaqriT dakonservebis safuZvlebi. xilis dakonserveba SaqriT 

damyarebulia produqtebSi maRali osmosuri wnevis (350-550 ata) Seqmnaze 

mSrali nivTierebis koncentraciis 65-70 %-mde gadidebis Sedegad. Saqris 

gazrdili koncentracia, produqtis gemovnuri Tvisebebis gaumjobe-

sebasTan erTad, Zlier damakonservebel faqtors warmoadgens. vinaidan 

igi apirobebs mikroorganizmebis ujredis wylis mniSvnelovani nawilis 

dakargvas da maTi cxovelmyofelobis Sewyvetas. 

     aseTi saxis konservebis momzadebis dros, SaqarTan erTad xilis 

xarSvis procesSi, dros mimdinareobs nayofSi Saqris difuzia 

sirofidan. tenis SemcirebasTan erTad, Saqris Sewova uzrunvelyofs 

nayofSi mSrali nivTierebis mkveTr zrdas. SaqriT dakonservebuli 

produqtebis umravlesobisaTvis maRali osmosuri wnevis 

damakonservebeli moqmedeba sakmarisi pirobaa maTi SenaxvisaTvis. 

      gasaTvaliswinebelia agreTve, rom osmofiluri safuvrebi sakmaod 

mdgradia Saqris maRali koncentraciis mimarT da xSir SemTxvevaSi 

medegi arian 80% mSrali nivTierebis koncentraciis pirobebSi. amitom 

mikroorganizmebis vegetatiuri formebis mospobisa da konservis 

Senaxvis pirobebis gaumjobesebis mizniT konservs utareben xanmokle 

Tbur damuSavebas (pasterizacias). SaqriT dakonservebuli xili  

maqsimalurad  inarCunebs bunebriv Tvisebebs, maT Soris vitaminebs 

(vitamin C–s), aseve gemosa da aromats. 

      SaqriT dakonservebul produqtebs  miekuTvneba xilis Jele, 

xilfafa, jemi, muraba, cukati. 



53 

 

       muraba warmoadgens saTanadod momzadebuli xilis Saqris 

sirofTan erTad moxarSul produqts, romelSic maqsimalurad aris 

SenarCunebuli nayofis moculoba da mTlianoba. murabaSi sirofi unda 

iyos sqeli, blanti, magram ara Jelirebuli da advilad unda 

scildebodes nayofs. Tavis mxriv nayofi ar unda iyos CaxarSuli 

sirofSi maTi Tanafardoba unda Seadgendes 1:1. murabis momzadeba 

SesaZlebelia simwifis fazaSi myofi TiTqmis yvela saxis xilisagan, 

gamonakliss warmoadgens kakali, romelic gadamuSavdeba mwvane 

mdgomareobaSi specialuri teqnologiiT da moyvanilia qvemoT. 

     murabis momzadebis procesSi nedleuli TanmimdevrobiT gaivlis 

Semdeg mosamzadebel operaciebs: inspeqcia, dakalibreba, garecxva, yunwis 

mocileba. zogierTi saxis nedleuls utardeba moTuTqva. teqnologiur 

procesSi yvelaze ufro sapasuxismgeblo operacia aris xarSva, romlis 

daniSnulebaa nayofebis Saqris sirofiT gaJRenTa. teqnologiur 

moTxovnas agreTve warmoadgens nayofis mTlianobis SenarCuneba. xarSva 

warmoebs Saqris sirofTan an SaqarTan erTad, romelic ixsneba 

nayofebidan arTmeul siTxeSi. procesis mimdinareobis dros nayofis 

wvenis garkveuli nawili sirofSi gadadis. temperaturis momateba 

mniSvnelovnad aCqarebs difuziis process, izrdeba sirofis osmosuri 

wneva, mcirdeba gamxsnelis siblante. 

     xarSvis arasworad Catarebis SemTxvevaSi mcirdeba nayofis 

moculoba, igi naoWdeba da mkrivdeba, ris gamoc Zneldeba sirofis 

Sewova. nayofis mier sirofis ukeT Sewova xdeba misi dabali 

koncentraciis pirobebSi. amitom xarSvis win nayofis Tanmimdevruli 

dayovneba jer SedarebiT dabali, xolo Semdgom maRali koncentraciis 

sirofSi xels uwyobs sirofis ukeT difuzias. nayofis mier sirofis 

ukeT Sewovis mizniT anacvleben xarSvisa da gacivebis procesebs. 

gacivebis Sedegad nayofSi ecema wylis orTqlis drekadoba, iqmneba 

vakumi da izrdeba sirofis Sewovis unari. 

      sasurveli koncentraciis sirofis mosamzadeblad Sesabamisi 

raodenobis Saqars xsnian wyalSi da aTboben 500C-mde. sirofis 

koncentracia saSualod 40-75% Seadgens  da damokidebulia nedleulis 

saxeobaze, mis Saqrianobaze. momzadebul sirofSi nayofebis xarSvamde 

dayovneba 3-4 sT-is ganmavlobSi mniSvnelovnad aumjobesebs nayofis 
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gaJRenTas da uzrunvelyofs SemdgomSi xarSvis procesis daCqarebas. 

praqtikaSi gamoyenebulia murabis erTjeradi da mravaljeradi xarSva. 

mravaljeradi xarSva tardeba etapobrivad, romelTa Soris ayovneben 8- 

12 saaTis ganmavlobaSi da aciveben. dauSvebelia intensiuri xarSva, rac 

iwvevs nayofebis gamoSrobas. calkeuli xarSvis xangrZlivoba 4-8 wT-s 

Seadgens, xolo jamuri xangrZlivoba ki ara umetes 40 wT-s. xarSvis 

jeradoba diferencirebulia nedleulis saxeobis mixedviT. murabis 

xarSvis damTavreba ganisazRvreba mSrali nivTierebis koncentraciis 

mixedviT. 

      kakalis murabis momzadebis teqnologiur procesSi nayofs 3-5 wT- 

is ganmavlobaSi aTavseben 5%-ian mwvave tutis xsnarSi. amis Semdeg 

kakali irecxeba civi wyliT kanisa da tutis srul mocilebamde. 

gawmendil kakals 48 sT-is ganmavlobaSi aTavseben civ wyalSi, romelsac 

cvlian yovel 6 sT-Si. amasTan erTad scildeba fenoluri bunebis 

naerTebi, romlebic nayofs zedmetad mwklarte gemos  aniWeben. dalbobis 

procesi damTavrebulad iTvleba, rodesac nayofi yviTel fers SeiZens. 

amis Semdeg kakals amuSaveben 24 sT-is ganmavlobaSi kiris wylis 

emulsiiT, romlis simkvrive Seadgens 1,045-1,060. am operaciis Semdeg 

nayofi iRebs muq iisfer Seferilobas da xdeba mkvrivi, rac kalciumis 

peqtatis warmoqmnis Sedegia. Semdeg nayofi irecxeba da muSavdeba 

aduRebuli KAl(SO4)2.12H2O (aluminis Sabi) 1,5 %-iani xsnariT 15-20 wT-is 

ganmavlobaSi, ris Sedegad nayofi iZens maRal simtkices, fenolur 

naerTebTan moqmedebis gamo. Semdeg atareben blanSirebas 20-30 wT-is 

xangrZlivobiT wyalSi an 5 %-ian Saqris xsnarSi.  

 meore xerxiT kakals aWknoben haerze 24-48 sT-is ganmavlobaSi. am 

dros mimdinareobs qerqis SeSroba da advilia misi meqanikuri mocileba. 

gasufTavebuli nayofi swrafad muqdeba fenoluri naerTebis daJangvis 

Sedegad, amitom gawmendis Semdeg momentalurad muSavdeba Rvinis mJavis 

0,3 %-iani xsnariT. amis Semdeg nayofs auferuleben gogirdovani 

anhidridiT, xolo Semdeg utareben blanSirebas xsnarSi, romelic 

Seicavs 0,3 % aluminis Sabs da 0,3 % Rvinis  mJavas. blanSirebis Semdeg 

kakals aciveben wyliT. am xerxiT miRebul murabas aqvs Ria-yviTeli 

feri.  
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      rac Seexeba mandarinis murabis momzadebas, _ ixarSeba mTliani 

nayofi an misi naxevrebi. mTliani nayofis gamoyenebis SemTxvevaSi igi 

ixvriteba diametris mimarTulebiT segmentebis gaswvriv. aseTi saxiT 

nedleuls utardeba 15 wT-iani blanSireba cxel wyalSi da Semdeg 

muSavdeba civi wyliT 12-24 sT-is ganmavlobaSi. am operaciis 

mimdinareobis dros nayofs scildeba albedos Tanmdevi simware.   

      Jele warmoadgens koloiduri sistemis labiseburi konsistenciis 

produqts, romelic mzaddeba nayofis wvenidan, romelic SexarSulia 

SaqarTan. Jeles dasamzadeblad wveni unda Seicavdes 1 % peqtins, 1 % 

saerTo mJavebs, pH 3,2-3,4, Saqris raodenoba 65 %. zogjer wvens umateben 

sxvadasxva mJavas da maJelirebel nivTierebas – peqtins da agars. 

SexarSuli produqti gacivebisa da dayovnebis Semdeg warmoadgens 

gamyarebul masas, sawyisi wvenis damaxasiaTebeli gemoTi da aromatiT. 

      peqtiniT Jeles damzadebis dros mSral peqtinsa da Saqris 

fxvnils ureven erTmaneTSi proporciiT 1:5, asxamen wvens, ayovneben 

peqtinis gajirjvebis mizniT da xarSaven.  

      jemi mzaddeba axali, gayinuli an sulfitirebuli xilisagan 

SaqarTan Jelesmagvar mdgomareobamde xarSviT. jemis misaRebad 

gamoyenebuli nedleuli unda Seicavdes peqtins aranakleb    10 %-sa da 

organul mJavebs – aranakleb 1%-sa. Saqris sakmaris raodenobasTan 

erTad xarSvis Sedegad miiReba Jelesmagvari konsistenciis masa, 

romlisganac ar xdeba sirofis gamocalkaveba. am niSniT jemi 

gansxvavdeba murabisagan. xarSvis Sedegad  masaSi mSrali nivTierebis 

koncentracia 68-70 %-mde ahyavT. 

       jemis nairsaxeobaa konfitiuri. igi warmoadgens Jeles, romelSic 

Tanabrad aris ganawilebuli dawvrilmanebuli an mTliani nayofebi. mza 

nawarmi Seicavs Saqars aranakleb 48 %-s, xolo saerTo mJavianoba 

Seadgens 0,4 %-s. 

       xilfafa warmoadgens produqts, romelic miiReba gasresili 

nayofis masidan (piure) da SexarSulia SaqarTan. xilfafa sqeli Txevadi 

masiT gamoirCeva. xilfafaSi mSrali nivTiereba ayvanil unda iqnas 66 %-

mde. maRali xarisxis xilfafa miiReba vakum-aparatebSi xarSvis Sedegad. 

xarSvis procesi unda dasruldes masis gacxelebiT 1000C–mde 
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(atmosferuli wnevis pirobebSi) Posmofiluri mikroorganizmebis 

mospobis  mizniT. 

      cukati warmoadgens produqts, damzadebuls Saqris an Saqar-

badagiani koncentrirebuli sirofiT gaJRenTili nayofebisagan, romelic 

Semdeg gamSralia 80 % mSral nivTierebamde da moyrili aqvs Saqris 

fxvnili an moWiqulia. cukati mzaddeba  mandarinis, forToxlis da 

limonis kanisagan. 

      cukatis dasamzadeblad nedleuls amuSaveben murabis analogiurad, 

xarSvis Semdeg ki sirofs ancalkeveben nayofebisagan da nayofebs 

aSroben 40-600C  haeriT 12-18 saaTis ganmavlobaSi. gamSral nayofebs 

ureven Saqris fxvnilSi da damatebiT aSroben  14-17 % narCen 

tenianobamde. 

      Saqris TeTri afskis warmoqmnis mizniT nayofebs aTavseben 

maRalkoncentrirebul (79-83%) sirofSi, ris Semdegad nayofebis zedapiri 

ifareba Saqris kristalebiT. 

       dakonservebis qimiuri meTodi. xilis dakonserveba SesaZlebelia 

sxvadasxva saxis antiseptikebiT, romlebic aferxeben mikroorganizmebis 

cxovelmyofelobas da gamravlebas. adamianis janmrTelobis 

uzrunvelsayofad dakonservebisaTvis nebadarTulia gogirdovani 

anhidridis, sorbinis mJavis da benzomJava natriumis marilis gamoyeneba. 

dakonservebis qimiur meTods eqvemdebareba subtropikuli xilis 

naxevarfabrikatebis warmoeba. 

      baqteriociduli Tvisebebis mqone antiseptikebi farTod gamoiyeneba 

naxevarfabrikatebis dasamzadeblad, rac xels uwyobs sakonservo 

sawarmoebis riTmul muSaobas da gadamuSavebis periodis 

gaxangrZlivebas. am mizniT metad gamoyenebulia gogirdovani anhidridi 

da gogirdovani mJava, xolo naklebad benzomJavas natriumis marili da 

sorbinmJava. gogirdovani anhidridiT an gogirdovani mJaviT xilis 

damuSavebas, maTi xangrZlivi Senaxvis mizniT, sulfitacia ewodeba. 

sulfitirebuli produqtebi mavnea janmrTelobisaTvis, isini naxevar-

fabrikatebs warmoadgenen (sulfitirebuli wvenebi, piure), romlebic 

konservebis damzadebisas saWiroeben normalurze Warbi raodenobiT 

Semcveli  SO2-is mocilebas sxvadasxva wesiT. 
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     xilis piureebis an wvenebis sulfitacia tardeba specialur  

danadgarebSi sulfitatorebSi. 

 dakonservebis bioqimiuri meTodi emyareba rZemJava duRilis 

baqteriebis an safuvrebis moqmedebiT sakonservo nedleulSi Saqris 

duRilis safuZvelze bunebrivi antiseptikebis - rZemJavasa da eTilis 

spirtis dagrovebas. 

 rZemJavuri duRilis safuZvelze produqtSi dagrovili rZemJava, 

garkveuli koncentraciiT, mravali mikroorganizmisaTvis maRali 

antiseptikuri moqmedebiT xasiaTdeba. amasTan erTad, warmodgenili 

rZemJava produqts aniWebs specifiur gemos da aumjobesebs mis 

xarisxobriv maCveneblebs. procesis mimdinareobis dros 0,7-2,5 % rZemJava 

grovdeba. rZemJavuri duRilis paralelurad grovdeba 0,5-0,7 %-mde 

eTilis spirti, romelic xels uwyobs aromatuli nivTierebebis 

warmoqmnas da produqciis gemovnuri Tvisebebis gaumjobesebas.  

 rZemJavuri duRilis normalurad warmarTvisaTvis sufris marilis 

koncentracia produqtSi saSualod 2,2-4 %-s unda Seadgendes. zogierTi 

nedleulisaTvis 6-10 % koncentraciis marilxsnari gamoiyeneba. am 

meTodiT produqtebis dakonserveba cnobilia dawnilebis saxelwodebiT. 

 gamomuSavebuli produqciis xarisxis SenarCunebisaTvis saWiroa 

rZemJavuri duRilis procesis Sewyveta, rac SesaZlebelia 00C- 

temperaturamde produqtis gacivebiT. 

 bioqimiuri meTodis gamoyenebiT produqtebis dakonserveba 

ganxiluli iqneba zeTisxilis nayofis magaliTze naSromis Sesabamis 

nawilSi. 

      konservebis wuni, xarisxis  Semowmeba. konservebis xarisxi SeiZleba 

mniSvnelovnad gauaresdes  sxvadasxva mizezis gamo, imdenad,  rom misi 

gamoyeneba SeuZlebeli gaxdes. 

      upirvelesad sakonservo qila, romelSic dafasoebulia produqti, 

unda iyos normalur mdgomareobaSi, defermaciis gareSe, Cazneqili 

saxuraviT, rac apirobebs hermetulad daxurul taraSi vakuumis 

arsebobas. saxuravis an xufis Cazneqis sidide reglamentirebulia 

teqnologiuri instruqciiT. im SemTxvevaSi, rodesac sakonservo qilaSi 

moTavsebul produqtSi mimdinareobs cvlilebebi, mikroorganizmebis 

moqmedebis Sedegad gamoiyofa airebi,  rac iwvevs qilis SigniT wnevis 
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gadidebas da saxuravis amobervas am movlenas bombaJi ewodeba. adamianis 

organizmisaTvis, sanitarul-higienuri TvalsazrisiT, metad saSiSia 

mikrobiologiuri bombaJiT wundebuli konservi.  mikroorganizmebis mier  

gamoyofili fermentebi iwveven sakvebi nivTierebebis Rrma gardaqmnebs, 

romelTa umetesoba xasiaTdeba arasasiamovno gemoTi da suniT, zogierTi 

maTgani ki gamoirCeva toqsikuri TvisebebiT. adamianis janmrTelo-

bisaTvis metad saSiSia sporwarmomqmneli mikroorganizmi  Botulinum. maT 

mier gamomuSavebuli toqsinebi iwvevs Zlier mowamvlas, xSir SemTxvevaSi 

ki sikvdils.  

      wunis gavrcelebuli saxea konservis feris Secvla sxvadasxva 

qimiuri gardaqmnebis Sedegad, rac ZiriTadad mimdinareobs maRali 

temperaturis pirobebSi da cnobilia Saqrebis karamelizaciis saxeliT. 

aminomJavebisa da Saqrebis urTierTmoqmedebis produqtebis dagroveba 

iwvevs specifiuri feris Camoyalibebas.  

      konservebis xarisxs amowmeben fizikuri, qimiuri, mikrobiologiuri 

da organoleptikuri analiziT. es ukanaskneli ganzogadebaa Semowmebis 

Sedegebis, romelic xorcieldeba sakmao sizustiT grZnobaTa organoebis 

daxmarebiT garegani saxis, konsinstenciis, feris, aromatis, gemos da 

zogierTi sxva maCveneblebis mixedviT. 

      maRalxarisxovani konservebis damzadeba ar aris damokidebuli 

mxolod nedleulze. Tu produqcia mzaddeba teqnologiuri procesebis 

darRveviT an antisanitarul pirobebSi, misi xarisxi iqneba dabali da 

sakvebad uvargisi. 

      konservebis warmoebisas unda xdebodes sistematiuri analizi mZime 

metalebis Semcvelobaze, romlebic SesaZlebelia moxvdes konservebSi 

teqnologiuri danadgarebidan. aseve kontroli unda utardebodes wyals, 

tara-masalebs, orTqlis wnevas. sawarmos laboratoriis meSveobiT 

mowmdeba konservebis neto masa, masSi mSrali nivTierebis da Saqris 

Semcveloba. 

 organoleptikuri analizis win tardeba mikrobiologiuri analizi,  

romelic iTvaliswinebs mikroorganizmebis raodenobrivi Semcvelobis 

gansazRvras, maT Soris maTi sporebisa da Termofiluri baqteriebis 

raodenobas. laboratoriis meSveobiT xdeba agreTve nedleulisa da 
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masalebis xarjvis normebis kontroli teqnologiuri instruqciisa da 

recepturis mixedviT. 

     sabavSvo  konservebis warmoeba. bavSvebis kvebisaTvis SeiZleba 

zogierTi saxis Cveulebrivi konservis gamoyeneba, magram amasTan  erTad 

xilisagan iwarmoeba agreTve specialuri saxis sabavSvo konservebi. 

sabavSvo konservebi unda gamoirCeodes maRali sagemovno TvisebebiT, 

unda Seicavdes vitaminebsa da mineralur nivTierebebs. 

       mcirewlovani (or wlamde) bavSvebisaTvis iwarmoeba specialuri 

konservebi piuresmagvari konsistenciiT an fxvnilebis saxiT. garda amisa 

mzaddeba agreTve xilis wvenebi sabavSvo kvebisaTvis. 

       sabavSvo konservebis warmoebisaTvis aucilebelia nedleulis 

mkacri kontroli, misi sanitaruli damuSaveba, teqnologiuri procesebis 

zusti dacva da maRali qimiur-mikrobiologiuri kontroli. sabavSvo 

konservebi mzaddeba iseT teqnologiur danadgarebze, romelTa 

zedapirze gamoricxulia daJangvis procesebi da mZime metalebis 

moxvedra produqtSi. sabavSvo konservebs rogorc wesi afasoeben minis 

an molaqul Tunuqis qilebSi, rac produqtis xangrZliv Senaxvas 

uzrunvelyofs. 

     mcenareuli nedleulis gadamuSavebis Sedegad miiReba meoreuli, 

nedleuli, romelic SeiZleba sam jgufad davyoT:  

  - meoreuli nedleuli, romelic vargisia imave warmoebaSi 

teqnologiuri damuSavebisaTvis;  

  - meoreuli nedleuli, romelic ZiriTadi warmoebisaTvis uvargisia, 

magram vargisia sxva  produqtebis misaRebad; 

- meoreuli nedleuli, romlis gamoyeneba SesaZlebelia cxovelTa  

sakvebi narevebis misaRebad.  

 arakondiciuri nedleuli, romelic uSualod konservebis misaRe-

bad ar gamodgeba, gamoiyeneba piures magvari produqtebisa da wvenebis 

dasamzadeblad. citrusovanTa nayofebis narCenebidan SesaZlebelia 

eTerovani zeTis, peqtinisa da vitamin P-s miReba.  
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           2.4.  subtropikuli xilis wvenebis, eqstraqtebis 

                   da ualkoholo sasmelebis warmoeba 

                     2.4.1. wvenebi da eqstraqtebi 

 

 xilis wvenebze moTxovna ganuxrelad izrdeba, rac upirvelesad 

gapirobebulia maTi maRali samomxmareblo da samkurnalo- 

profilaqtikuri TvisebebiT. wvenebi uaRresad dadebiTad moqmedeben 

nivTierebaTa cvlaze da adamianis organizmze mastimulirebeli 

moqmedebiT gamoirCevian. xilis wvenebi gamoiyeneba agreTve ualkoholo 

sasmelebis, Jeles, liqioris da sxva produqtebis dasamzadeblad. 

     wvenebs yofen or jgufad: rbilobiT (homogenizirebuli) da 

rbilobis gareSe. gamoyenebuli teqnologiuri procesisa da recepturis 

mixedviT wvenebi iyofa Semdeg jgufebad: naturaluri, daspirtuli, 

kupaJirebuli, vitaminizirebuli da koncentrirebuli. 

     xilis wvenebis misaRebad nayofs Tanmimdevrulad utardeba 

teqnologiuri damuSavebis Semdegi procesebi: inspeqtireba, recxva, 

daqucmaceba-daWyleta, daqucmacebuli masis momzadeba wvenis 

gamosayofad (Tburi damuSaveba, gayinva, eleqtroplazmolizi, 

fermentuli preparatebiT damuSaveba da sxv.), wvenis gamowurva, dawmenda, 

gafiltvra, deaeracia, Camosxma da pasterizacia. 

      urbilobo dawmendili wvenebi gamWirvalea da mimzidveli garegani 

sasaqonlo saxiT xasiaTdeba, magram maTSi naklebia vitaminebis da 

biologiurad aqtiuri sxva nivTierebebis Semcveloba nayofTan 

SedarebiT. aRniSnulis gaTvaliswinebiT rbilobiani wvenebi meti kvebiTi 

da biologiuri RirebulebiT gamoirCevian. maT “Txevad xils” uwodeben, 

vinaidan Seicaven yvela im naerTs, romlebic warmodgenilia sawyis 

nedleulSi.  

      wvenebis misaRebad gamiznul nedleulis Sefaseba xdeba simwifis 

xarisxiT, organoleptikuri maCveneblebiT, kvebiTi Rirebulebis mqone da 

biologiurad aqtiuri nivTierebebis SemcvelobiT, Saqar-mJavuri 

indeqsiT.  moumwifari nedleuli Seicavs naklebi raodenobiT ujredis 

wvens da Saqrebs, meti raodenobiT mJavebs da Sesabamisad gamowuruli 

wveni mJave sagemovno Tvisebebis matarebelia. maRalia agreTve ZiriTadi 
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teqnologiuri procesis ganxorcielebis Semdeg darCenili meoreuli 

nedleulis gamosavlianoba. nayofis gadamwifebis SemTxvevaSi ki icvleba 

mcenareuli qsovilis struqtura, igi xdeba dune, dawnexis dros iZleva 

erTgvarovan Catkepnil masas, rac boWavs wvenis gamosavals, aZnelebs 

gamowurvas. miiReba mRvrie masa, romelic cudad ifiltreba da ar 

eqvemdebareba dawmendas. xilis normalurad momwifebuli  nayofis 

rbilobSi wvenis Semcveloba 90-95%-s aRwevs.  

      nayofis rbilobSi wvenis masuri wili (%-Si) dgindeba mSrali 

nivTierebebis SefardebiT nayofSi da gamowurul wvenSi:  

                      C =C1/C2 

           sadac, C1 da C2 _ mSrali nivTierebebis Semcvelobaa Sesabamisad 

nayofSi da wvenSi. 

      wvenis gamoyofis unaris ganmsazRvrelia nayofis qsovilis 

fiziologiuri da anatomiuri Tvisebebi, protoplazmis medegoba 

garegani zemoqmedebis mimarT. protplazmis fena, romelic garss 

esazRvreba naxevargamtarobis TvisebiT xasiaTdeba. igi atarebs wyals, 

magram akavebs ujredis wvenSi myofi eqstaqtuli nivTierebebis did 

nawils, riTac xels uSlis wvenis gare sivrceSi gamodinebas. amitom 

winatqnologiuri damuSavebis dros, rac metad daziandeba protoplazma, 

miT meti iqneba wvenis gamosavlianoba. garecxili nayofebi swrafad 

miewodeba dasaqucmaceblad specialur mowyobilobebSi. dazianebuli 

qsovilidan da forebidan SigTavsi wveni Tavisuflad gamoedineba. 

daqucmacebuli xilis nayofidan wvenis gamoyofa SesaZlebelia 

gamownexiT, difuziiT da eqstraqciiT. sawarmoo praqtikaSi nedleulidan 

wvenis gamosavlianobis gazrdis mizniT daqucmacebul masas utardeba 

Tburi damuSaveba 80-850C pirobebSi. 

      wvenis gamowurvis procesi SeiZleba daiyos or etapad: pirveli, 

TviTnadeni wvenis miReba da meore, wnevis qveS gamownexa. sakuTriv 

dawnexis procesi xorcieldeba sxvadasxva konstruqciis perioduli da 

uwyveti qmedebis wnexebis gamoyenebiT. wvenis gamowurvis procesze 

moqmedi faqtorebidan mniSvnelovania dasawnex masaze ganviTarebuli 

wneva, romlis mniSvnelobis zrda unda moxdes TandaTanobiT, myari masis 

Cawnexis procesis ganviTarebis Tavidan acilebis mizniT. TviTnadeni 

wvenis misaRebad saWiroa daqucmacebul masaSi saTanado sadrenaJo 
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pirobebis Seqmna da dayovnebis operacia. TviTnadeni wvenis ZiriTadi 

raodenoba 10-15 wT-is ganmavlobaSi Camoiwriteba. 

       wvenis gamosavlianoba nedleulis qsovilis agebulebisa da misi 

winateqnologiuri damuSavebis xarisxisagan damokidebulebiT SeiZleba 

gamovTvaloT Semdegi formuliT: 

                          g = k( f1 + f2 )Gc 

 sadac,  g _ wvenis gamosavlianoba gamownexis dros; 

                k _ koeficienti, romelic iTvaliswinebs myari masis Cawnexis 

Sedegad wvenis danakargebs ( k = 0,85-0,95 ); 

                 f1 da f2 _ protoplazmis dazianebis xarisxia Sesabamisad 

nedleulis mosamzadebeli operaciebisa da gamownexis dros (f1 + f2 < 1); 

                 G _ wvenis Semcveloba nayofSi, %; 

                 c _ gamowuruli myari masis ConCxis mTlianobis xarisxis 

maCvenebeli (c< 1). 

              gamosavlianobis maqsimalurad gazrdis mizniT dawnexasTan erTad 

damatebiT SesaZlebelia wvenis miReba eqstraqciis meTodis gamoyenebiT 

(gansakuTrebiT moumwifari da gamxmari xilis SemTxvevaSi). gamownexili 

masa  wylis damatebis da intensiuri arevis Semdeg ganmeorebiT iwnixeba. 

meoradi (ganzavebuli) wveni koncentrirdeba aorTqlebiT sawyis 

nedleulSi mSrali nivTierebebis Semcvelobamde da ereva pirvelad 

wvens. am meTodiT miRebuli wveni Tavisi qimiuri da organoleptikuri 

maCveneblebiT dawnexiT miRebuli wvenis analogiuria, amavdroulad    

10-15%-iT izrdeba gamosavlianoba. am meTodiT miRebuli eqstraqtiT 

SesaZlebelia momzaddes Saqris sirofi, romelic dawnexiT miRebul 

pirvelad wvens emateba. 

     difuziuri meTodiT wvenis miReba efuZneba xilis nayofidan 

eqstraqtuli nivTierebebis wylis saSualebiT gamowvilvas. amavdroulad 

miRebuli eqstraqti Tavisi maCveneblebiT unda uaxlovdebodes nayofis 

naturalur wvens. difuzia ewodeba Sesarevi xsnarebis molekulaTa 

erTmaneTSi gadasvlisa da Tanabrad ganawilebis process, romelic 

emorCileba gantolebas: 

                      dg =  _ DF   dc/ dx · dz 

            sadac, dg  _ aris difundirebuli nivTierebebis raodenoba dz  

drois monakveTSi (wm), F farTobis (m2)GgavliT; 
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                       dc/ dx _ koncentraciis gradienti, _ xsnaris koncentraciis 

(kg/m3 ) vardna difuziis gzis monakveTze (m);   

                         D _ difuziis koeficienti, m2/wm. 

      formulaSi niSani „minusi“ mianiSnebs koncentraciis Semcirebaze  

difuziis manZilis (x) gazrdasTan erTad. difuziis koeficienti D 

aCvenebs  nivTierebaTa im  raodenobas, romelic 1 wm-Si gaivlis 1 m2 

kveTis farTs, Tu koncentraciaTa sxvaoba fenaSi sisqiT 1 m tolia 1-is. 

procesis siCqare izrdeba zedapiris farTis F-is gazrdiT. 

winateqnologiuri damuSavebis operaciebi, romlebic mimarTulia wvenis 

siblantis Semcirebisaken, xels uwyobs difuziis koeficientis 

maCveneblis zrdas da Sesabamisad procesis daCqarebas. 

      difuziis procesis mamoZravebels koncentraciaTa sxvaoba 

warmoadgens. koncentraciaTa gasaTanabreblad nivTiereba maRali 

koncentraciidan dabali koncentraciisaken miiswrafvis. magaliTad, Tu 

10% mSrali nivTierebis Semcvel 1 kg xils davasxamT 1 l wyals, 

koncetraciaTa gaTanarebis Semdeg miviRebT 5% mSrali nivTierebis 

Semcvel Txevad masas. Txevadi fazis ramdenjerme SecvliT xsnadi 

mSrali nivTierebebis mTliani raodenobis gamotana aris SesaZlebeli. 

meores mxriv, susti koncentraciis wyalxsnarSi axali xils 

difundirebis SemTxvevaSi SesaZlebelia mSrali koncentraciis siTxis 

miReba. magaliTad, Tu 1 kg 10% mSrali nivTierebis Semcvel 1 kg xils 

davasxamT 5% mSrali eqstraqtuli nivTierebebis Semcvel 1 l wyals, 

koncetraciaTa gaTanarebis Semdeg miviRebT 7,5% mSrali nivTierebebis 

Semcvel xsnars. rac metjer gavimeorebT am process, miT ufro maRali 

koncentraciis xsnars miviRebT da davuaxlovdebiT nayofSi xsnadi 

eqstraqtuli nivTierebebis sawyis koncentracias. difuziis siCqare 

izrdeba koncentraciis gradientis zrdis kvalobaze. romlis 

gazrdisaTvis process yofen ramodenime etapad da difuziur batariebSi 

atareben. difuzorebSi myari da Txevadi fazebis Sefardeba 1:1 Seadgens. 

     wvenebis misaRebad unda SeirCes subtropikuli xilis normalurad 

momwifebuli, xarisxovani, axlad dakrefili nayofebi. dauSvebelia 

wvenebis miReba obis sokoebiT daavadebuli da wayinvebiT dazianebuli 

nayofisagan. dasaSvebia mxolod mcire meqanikuri dazianebis mqone da 

dasetyvili nayofebis wvenebis misaRebad gamoyeneba. citrusovnebis 
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nayofebis SemTxvevaSi aRniSnulTan erTad dauSvebelia sidamwvriTa da 

muqi laqebiT dazianebuli nedleulis gamoyeneba wvenebis misaRebad. 

gansakuTrebuli yuradReba eqceva simwifis xarisxs. moumwifari 

nedleuli Seicavs glikozid naringins, romelic citrusovanTa wvens 

simwares aniWebs. 

      mandarinisa da forToxlis nayofebisagan ZiriTadad dauwmendavi 

wvenebi mzaddeba, naturaluri da Saqris sirofis damatebiT. produqtSi 

normirebulia mSrali nivTierebebis Semcveloba da saerTo mJavianoba. 

kerZod, mSrali nivTierebebi _ 7-10% naturaluri da 14-16% 

Saqardamatebuli wvenebisaTvis, saerTo mJavianoba _ 0,7-2,0 mandarinisa da 

forToxlis wvenebisaTvis, xolo 2-6% limonis wvenisaTvis. 

 wvenebis misaRebad SerCeuli nayofebi inspeqtirebisa da defeqturi 

masalis gamoyofis Semdeg irecxeba da ecleba kani. gasufTavebuli 

nayofi qucmacmacdeba damqucmacebel danadgarze da miewodeba 

dasawnexad.  daqucmacebuli nayofi iwnixeba uwyveti qmedebis wnexSi an 

urTierTsawinaaRmdego mimarTulebiT mbrunav, CaTrevis principze 

momuSave gluvi zedapiris mqone xis valcebs Soris gatarebiT. 

mandarinis da forToxlis nayofidan wvenis gamosavali 38%-s, xolo 

limonidan _ 29%-s Seadgens. 

      miRebul wvens utareben deaeracias, aclian haers, JangviTi 

procesebis ganviTarebis da C  vitaminis danakargebis gamoricxvis mizniT.  

amRvrevis Tavidan acilebis da wvenis stabilizaciis amaRlebisaTvis mas 

utardeba Tburi damuSaveba 3-5 wT-is xangrZlivobiT, 780C  temperaturis 

pirobebSi mandarinis da forToxlis wvenebisaTvis, xolo 820C-ze 

limonis wvenis SemTxvevaSi. 

miRebuli produqti fasovdeba hermetul taraSi. mandarinisa da 

forToxlis wvenebs utardebaT sterilizacia 1000C temperaturis 

pirobebSi. citrusovanTa wvenebi unda inaxebodes mSral, sufTa, kargad 

ventilirebad saTavsoSi, Semdeg pirobebSi: temperatura ara nakleb 00C 

da  ara umetes 150C  mandarinisa da forToxlis wvenebisaTvis, xolo 

limonis wvenis SemTxvevaSi – ara nakleb 00C da ara umetes  50C, 

fardobiTi tenianoba ara umetes 75 %. 

     citrusovanTa nayofebidan damzadebuli naturaluri da wvenebi 

SaqriT TavianTi organoleptikuri da fizikur-qimiuri maCveneblebiT 



65 

 

unda Seesabamebodes cxrilebSi 2.5.1 da 2.5.2 moyvanil standartul 

moTxovnebs. 

                                                         cxrili 2.5.1 

                 citrusovanTa wvenebis organoleptikuri maCveneblebi 

                                                     

      

     dauSvebelia citrusovanTa wvenebSi mJavebis, xelovnuri saRebavebis, 

sinTezuri aromatuli da makonservirebeli nivTierebebis damateba, garda 

askorbinis da sorbinis mJavebisa. 

     rac Seexeba wvenebis organoleptikur maCveneblebSi moTxovnas, _ 

skipidaris sunis dauSveblobis Sesaxeb, mdgomareobs SemdegSi. nayofis 

kani mdidaria eTerovani zeTiT, romelic Seicavs alifatur monoterpens 

limonens. mJavebis zemoqmedebiT es nivTiereba ganicdis izomerizacias da 

warmoiqmnebian pinenis tipis terpenebi, romlebic produqts skipidaris 

suns aniWeben. amis Tavidan acileba SesaZlebelia nayofis kanis da 

kanqveSa TeTri fenis – albedos mocilebiT, romelTagan SesaZlebelia 

eTerovani zeTis miReba.   

     koncentrirebuli (Sesqelebuli) wvenebi miiReba naturaluri 

wvenebisagan tenis mocilebiT - aorTqlebiT, gamoyinviT an membranuli 

procesebis (ukuosmosi) gamoyenebiT. sawarmoo praqtikaSi ZiriTadad 

aorTqlebis meTodi gamoiyeneba. teqnologiuri procesi SeiZleba 

ganxorcieldes atmosferuli wnevis da gaiSviaTebul garemoSi, _   

vakum-amaorTqlebeli aparatebis saSualebiT. gaiSviaTebul garemoSi,  

                                 

# maCveneblebis dasaxeleba daxasiaTeba 

1 garegani saxe gaumWirvale, nayofis gaxexili rbilobis 
SemcvelobiT. dasaSvebia rbilobis gamo-
leqva 

2 gemo da suni kargad gamoxatuli, mocemuli saxis nayo-
fisaTvis damaxasiaTebeli. dasaSvebia bu-
nebrivi Tanmdevi simware da eTerzeTebis 
susti gemo. dauSvebelia skipidaris suni 
da sxva gareSe gemo da suni 

3 feri  Ria-narinjisferi mandarinisa da 
forToxlis wvenebisaTvis, moyviTalo-
mwvane limonis wvenisaTvis 
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                                          cxrili 2.5.2 

        citrusovanTa wvenebis fizikur-qimiuri maCveneblebi 

# maCveneblis dasaxeleba dasaSvebi norma 
1 naturaluri wvenebi  
 xsnadi mSrali nivTierebebis masuri wili, %, 

ara nakleb: 
 

forToxlis da mandarinis  10,0 
limonis 7,0 
titvradi mJavebis masuri wili (limonis 
mJavaze gadaangariSebiT), %: 

 

forToxlis 0,7-2,0 
mandarinis 0,7-1,8 
limonis 2,0-6,0 
C vitaminis masuri wili, %, ara nakleb:  
forToxlis 0,025 
mandarinis da limonis 0,015 
mandarinis, askorbinis mJavis damatebiT 0,030 

2 wvenebi SaqriT  
 
 
 
 
 
 
 
 
 
 
 

xsnadi mSrali nivTierebebis masuri wili, %, 
ara nakleb: 

 

forToxlis da mandarinis  14 
limonis 16 
titvradi mJavebis masuri wili (limonis 
mJavaze gadaangariSebiT), %: 

 

forToxlis 0,6-2,0 
mandarinis 0,6-1,8 
limonis 1,5-4,5 
C vitaminis masuri wili, %, ara nakleb:  
forToxlis 0,015 
mandarinis da limonis 0,010 
mandarinis, askorbinis mJavis damatebiT 0,030 

3 yvela wvenisaTvis  
 spirtis masuri wili, %, ara umetes 0,4 

sorbinis mJavis masuri wili, %, ara umetes 0,06 
mineraluri minarevebi dauSvebelia 
mcenareuli da gareSe minarevebi dauSvebelia 

 

ufro Ddabali temperaturis pirobebSi, koncentrirebis dros xilis 

wveni naklebad ganicdis xarisxobrivi maCveneblebis im arasasurvel 

cvlilebebs, romlebic Tan axlavs maRali temperaturis zemoqmedebas.  

procesi mimdinareobs 650C temperaturis da 0,79 mpa wnevis pirobebSi, 

vidre mSrali nivTierebis Semcveloba koncentratSi ar miaRwevs 45%-s. 

amgvarad momzadebuli produqts utardeba Tburi damuSaveba 800C 
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temperaturis pirobebSi. Semdegi operaciaa miRebuli koncentratis 

dafasoeba hermerul taraSi. 

      teqnologiebis ganviTareba SesaZleblobas iZleva specialuri 

mowyobilobebis gamoyenebiT, aorTqlebis procesisagan damoukideblad, 

ganxorcieldes aqroladi aromatuli nivTierebebis daWera. am meTodiT  

aromatuli nivTierebebis gamoyofis SemTxvevaSi, koncentratSi maTi 

damateba xdeba dafasoebis operaciis win 2% masuri wilis odenobiT. 

      xilis wvenebis koncentrirebis dros temperaturuli zemoqmedeba 

da masTan dakavSirebuli arasasurveli cvlilebebis sruliad 

gamoricxva da energetikuli danaxarjebis mniSvnelovnad Semcireba aris 

SesaZlebeli membranuli procesebis gamoyenebiT.  

      ukuosmosi _ es aris xsnarebis filtraciis gziT dayofis meTodi, 

romelic xorcieldeba wnevis qveS naxevradgamtar membranebze, romlebic 

atareben gamxsnels da akaveben gaxsnil nivTierebas. procesis 

mamoZravebelia koncentraciaTa gradienti, vinaidan xsnarSi gamxsnelis 

koncentracia yovelTvis dabalia. ricxobrivad osmosuri wneva tolia 

garegani wnevis, romlic unda mieniWos xsnars membranebis gavliT 

difuziis procesis Sesawyvetad, rac TavisTavad niSnavs dinamiuri 

wonasworobis damyarebas. xsnarze osmosur wnevaze meti wnevis miniWebis 

pirobebSi, gamxsnelis molekulebis difuzia moxdeba sapirispiro 

mimarTulebiT _ xsnaridan sufTa gamxsnelisaken. am procesis Tanmxlebia 

xsnaris koncentrireba, romelmac ukuosmosis saxelwodeba miiRo. 

ukuosmosi da ultrafiltracia principialurad analogiuri procesebia, 

gansxvaveba aris membranebis forebis zomebSi da xsnarze miniWebuli 

wnevis sidideSi. kerZod, ukuosmosis SemTxvevaSi membranebis forebis 

zomebi naklebia, wneva ramdenjerme meti (7-8 mpa, naclad 0,3-1 mpa-sa). 

        

                 2.4.2.  ualkoholo sasmelebi 

  

 ualkoholo sasmelebis daniSnulebaa wyurvilis mokvla. garda 

amisa garkveuli kvebiTi RirebulebiT xasiaTdebian, maT SemadgenlobaSi 

mcenareuli eqstraqtebis, wvenebis, Saqris da sxva ingredientebis 

Semcvelobis gamo. 
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 naturalur ingredientebamde damzadebuli ualkoholo sasmelebze 

moTxovna ganuxreli zrdis tendenciiT xasiaTdeba. popularulia iseTi 

sasmelebi, romelTac mkveTrad gamoxatuli aromati aqvT. maT Soris, 

iseT ualkoholo sasmelebze, romlebic mzaddeba citrusovnebis da 

zogadad subtropikuli mcenareuli nedleulis bazaze. ualkoholo 

sasmelebis erT-erT ZiriTad komponents, romelic maT sagemovno 

Tvisebebs gansazRvravs aromatuli nivTierebebi warmoadgenen. 

 aRniSnulidan gamomdinare naSromSi calke qveTavad aris 

warmodgenili ualkoholo sasmelebis miRebis teqnologiis safuZvlebi. 

      termini `ualkoholo sasmelebi~ _ uaRresad farTo mniSvnelobis 

gamomxatvelia. am saxelwodebis qveS SegviZlia vigulisxmoT iseTi, 

gavrcelebuli sasmelebi, romlebic ar Seicaven alkohols. magram 

teqnologiebis TvalsazrisiT igi sul sxva gagebiT ixmareba. ualkoholo 

sasmelebs iseT produqtebs uwodeben, romlebic naturaluri  xilis 

wvenebis msgavsad teqnologiuri damuSavebis gziT miiReba da 

umeteswilad sagemovno TvisebebiT maTdami erTgvar msgavsebas 

amJRavneben. istoriulad ualkoholo sasmelTa warmoeba saqarTveloSi 

ukavSirdeba mevenaxeobisa da mexileobis ganviTarebas. Zvel droSi 

gavrcelebuli iqneboda maTi gadamuSavebis produqtebis gamoyenebac 

ualkoholo sasmelebis saxiT, romelTa pirvelsawyisad unda miviCnioT 

xilis wveni da maTgan Sezavebuli mravalnairi `SarbaTebi~, badagi da 

sxva sasmelebi, romelTa umravlesobas samkurnalo miznebisaTvis 

iyenebdnen. 

      ualkoholo sasmelTa Soris erT-erT yvelaze ufro gavrcelebul 

saxes limonaTi warmoadgens. Tavdapirvelad `limonaTs~ uwodebdnen 

xalisis momgvrel gamagrilebel sasmels, romelsac limonis wvenis, 

wylisa da Saqris narevisagan amzadeben da surnelebis gasaZliereblad 

gasresili limonis qerqs umatebdnen. aRniSnuli sasmeli me-17 saukunidan 

farTod vrceldeba mTel rig qveynebSi. droTa viTarebaSi limonaTebis 

Sesazaveblad, garda limonis wvenisa, sxva xilis wvenebsac iyenebdnen, 

xolo Cveulebrivi wyali Secvlili iqna gaziani wyliT.  

      ualkoholo sasmelebis mniSvneloba gansakuTrebiT didia, rogorc 

specialuri daniSnulebis samkurnalo-dieturi produqtebis. TavianTi 
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samkurnalo-dieturi da kvebiTi Rirebulebis mixedviT sxvadasxva saxis 

ualkoholo sasmelebi gansxvavdebian erTmaneTisagan. 

       ualkoholo sasmelTa warmoebaSi ZiriTadad gamoyenebulia 

nedleulis Semdegi saxeebi: wyali, Saqari, xili, xilis eqstraqtebi, 

xilis esenciebi, naxSirmJava gazi, organuli mJavebi, aromatuli 

nivTierebani, saRebavebi da zogierTi sxva masalebi. 

      wyali erT-erT ZiriTad komponents warmoadgens ualkoholo 

sasmelebis warmoebaSi da masze didad aris dmokidebuli saboloo 

produqtis xarisxobrivi maCveneblebi. wylis Semcveloba sasmelSi      

90-95 %-s Seadgens. garda amisa wyali sawarmoo procesSi gamoiyeneba 

agreTve sxvadasxva teqnologiuri da sameurneo miznebisaTvis.  

      teqnologiuri daniSnulebis wyali saWiroebis SemTxvevaSi 

ifiltreba, koagulirdeba, rbildeba da xdeba misi gauvnebloba. wylis 

sanitarul-higienuri Sefaseba xdeba misi fizikur-qimiuri da 

baqteriologiuri maCveneblebiT. igi ar  unda xasiaTdebodes gareSe 

gemoTi da suniT. 

     naxSirmJava gazi (CO2) mniSvnelovnad gansazRvravs ualkoholo  

sasmelebis sagemovno Tvisebebs. naxSirmJava gazi rogorc konservanti 

icavs sasmels gafuWebisagan da aniWebs mas mdgradobas. 

      sawarmoo mniSvnelobiT CO2-is miReba xdeba koqsisa da antracitis 

dawviT, spirtuli duRilis dros, namwvavi airebidan, karbonatebze 

mineraluri mJavebis moqmedebiT da sxva. 

       mcire raodenobiT naxSirmJava gazi  adamianis janmrTelobisaTvis 

ar aris mavnebeli, didi raodenobiT ki Zlier momSxamavia. rac Seexeba 

wyalSi gaxsnil mdgomareobaSi, mcire raodenobiT dadebiTad moqmedebs 

mTel rig fiziologiur procesebze. 

       Saqari ualkoholo sasmelebis erT-erTi ZiriTadi komponentia, 

ixmareba sirofebis dasamzadeblad. Saqrebidan umTavresad saqaroza 

gamoiyeneba. rogorc cnobilia saqaroza warmoadgens saukeTeso 

konservants, aseve misgan amzadeben specialur saRebav nivTierebas - 

kolers. Saqris fxvnili gamoiyeneba TeTri Saqris sirofis 

dasamzadeblad da mSrali sasmelebis misaRebad. Saqris fxvnili unda 

akmayofilebdes moqmedi reglamentiT gansazRvrul moTxovnebs. erT-erT 
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ZiriTad maxasiaTebels warmoadgens masSi saqarozis Semcveloba – ara 

naklebi 99,75 %. 

      Saqris fxvnilis wyalSi gaxsnis Sedegad miiReba Txevadi Saqari, 

romelic warmoadgens Saqris sirofs, gawmendils meqanikuri 

minarevebisagan. Txevad SaqarSi mSrali nivTierebebis Semcveloba unda 

iyos ara nakleb 64 %-isa. 

      dabalkaloriuli ualkoholo sasmelebis misaRebad, aseve diabetiT 

daavadebulTaTvis specialuri dieturi sasmelebis warmoebaSi 

gamoiyeneba xelovnuri tkbili nivTierebebi: sorbiti, qsiliti, saxarini, 

aspartami, steviozidi da sxva. 

       sorbiti warmoadgens eqvsatomian spirts, igi TeTri-nacrisferi 

myari nivTierebaa; gemoTi tkbilia, sasiamovno gamagrilebeli SegrZnebiT. 

sorbits suni ara aqvs, kargad ixsneba wyalSi, kaloriulobiT saxarozis 

tolfasia. 

      qsiliti xuTatomiani spirtia; TeTri, odnav moyviTalo Sefervis 

kristalebia. ara aqvs suni, tkbili gemosia da kargad ixsneba wyalSi. 

       saxarins sinTezurad Rebuloben. qimiuri bunebiT  igi warmoadgens 

orTo-sulfobenzois mJavas warmoebuls. saxarins adamianis organizmi ar 

iTvisebs da amdenad sakvebi Tviseba ar gaaCnia. garegani saxiT TeTri, 

odnav yviTeli Seferilobis kristaluri fxvnilia, ar aqvs gemo, 500-jer 

ufro tkbilia saxarozaze, advilad ixsneba cxel wyalSi. 

      aspartami warmoadgens dipeptids (l-asparagil- l -fenilaninis 

meTilis eTeri), 180-jer tkbilia saxarozaze. kargad itans maRal 

temperaturas, tkbili Saqrismagvari gemoTi xasiaTdeba; wyalSi sustad 

ixsneba. aspartami arastabiluria mJave areSi, ris gamoc gaZnelebulia 

misi gamoyeneba ualkoholo sasmelebis warmoebaSi. 

      mJavebi. ualkoholo sasmelebis warmoebaSi sirofebisa da 

sasmelebis Sesazaveblad ZiriTadad organul mJavebs iyeneben. mineralur  

mJavebidan nebadarTulia orTofosformJavas gamoyeneba. 

      Saqarze damzadebuli yvela ualkoholo sasmeli unda Seicavdes 

mJavas garkveul raodenobas. winaaRmdeg SemTxvevaSi miRebuli produqti 

iqneba ugemuri, aramdgradi da amasTanave ver uzrunvelyofs wyurvilis 

mokvlas. 
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      limonis mJava warmoadgens saukeTeso nedleuls xileuli gaziani 

wylebis warmoebisaTvis. mis bazaze damzadebuli sasmelebi xasiaTdeba 

zomieri mJave gemoTi, nazi gamaRizianebeli TvisebebiT da wyurvilis 

mokvlis unariT. limonis mJava sxva mJavebTan, kerZod, Rvinis mJavasTan 

SedarebiT, xels uwyobs askorbinis mJavas meti raodenobiT SenarCunebas 

sasmelSi. sakvebi daniSnulebis limonis mJava warmoadgens TeTr an odnav 

moyviTalo feris kristalebs, romlis gaxsniT gamoxdil wyalSi miiReba 

mJave gemos mqone usuno gamWirvale xsnari. limonis mJava ixsneba 3 wil 

civ wyalSi. 

     rZis mJava  CH3-CH(OH)-COOH, romelic ualkoholo sasmelebis  

warmoebaSi gamoiyeneba ufero gamWirvale an odnav moyviTalo feris 

mqone sqel siTxes warmoadgens. igi advilad ixsneba wyalSi da spirtSi.  

     Rvinis mJava – farTod aris gamoyenebuli ualkoholo sasmelebis 

warmoebaSi da limonmJavis Semdeg yvelaze metad aris gavrcelebuli. 

      aromatuli nivTierebebi  SeiZleba iyos naturaluri, sinTezuri da 

kombinirebuli. ualkoholo sasmelebis warmoebaSi gamoiyeneba eTerovani 

zeTebi, eqstraqtebi, nayenebi, balzamebi, kristaluri surnelovani 

nivTierebebi da esenciebi. naturaluri esenciebi mzaddeba bunebrivi 

aromatuli nivTierebebis eqstraqciiT. ualkoholo sasmelebis 

warmoebaSi farTo gamoyeneba hpova citrusovanTa esenciebma. naturalur 

esenciebs Rebuloben axladmowyvetili nayofebidan vakum-distilaciiT 

wyalspirtuli eqstraqciiT. 

     esenciebTan erTad sasmelebis aromatizaciisaTvis iyeneben 

citrusovanTa nayofebis da yvavilebis, Cais da sxva surnelovani 

mcenareuli nedleulis nayenebs, romlebic mzaddeba wyalspirtuli 

xsnariT eqstraqciis gziT. miRebuli nayenebis aromati unda 

Seesabamebodes sawyisi nedleulis bunebriv aromats. calkeuli 

sasmelebis aromatizaciisaTvis gamoiyeneba eTerovani zeTebis spirtuli 

xsnarebi da eqstraqtebi, rogoricaa dafna, evkalipti da sxva. 

      garda eTerovani zeTebisa ualkoholo sasmelebis warmoebaSi 

gamoiyeneba surnelovani nivTierebebi – vanilini da kumarini, xolo 

zogierTi tipis sasmelebSi ki Tafli. 

       saRebavi nivTierebebi. ualkoholo sasmelTa umravlesobisaTvis 

aucilebelia sxvadasxva saRebav nivTierebaTa xelovnurad damateba. 
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saRebavi nivTierebebi unda akmayofilebdes Semdeg moTxovnebs: unda iyos 

unebeli adamianis organizmisaTvis, sasmelebis Senaxvis dros ar unda 

icvlides fers, advilad unda ixsnebodes wyalSi naleqis gareSe, ar 

unda moqmedebdes uaryofiTad sasmelis gemosa da aromatze. naturalur 

saRebavebs miekuTvneba Saqris koleri, enosaRebavi (wiTeli yurZnis 

WaWisagan), anwlisagan miRebuli wiTeli da stafilosagan miRebuli 

yviTeli saRebavebi, qlorofilis mwvane saRebavi, Cais eqstraqti  da 

sxva. 

     zemoT moyvanili nedleuli da masalebi eqvemdebarebian qimiur da 

organoleptikur gamokvlevas dadgenili standartuli meTodebis 

moTxovnaTa Sesabamisad. 

      damxmare masalebi da tara. ualkoholo sasmelebis warmoebaSi 

gamoiyeneba damxmare masalebis Semdegi saxeebi: 

      natriumis tute (NaOH), anu kaustikuri  soda, romelic wyalSi 

kargad xsnad TeTr kristalur masas warmoadgens. adamianis kanze 

moxvedrisas damwvrobas iwvevs. warmoebaSi gamoiyeneba wyalxsnaris saxiT 

WurWlebis recxvisaTvis. ar SeiZleba gamoyenebuli iqnas aluminisagan 

damzadebuli taris sarecxad, vinaidan qimiur reaqciaSi Sedis masTan. 

inaxaven foladis konteinerebSi an polieTilenis kasrebSi da 

cisternebSi. 

      natriumis karbonati (Na 2CO3)  TeTri kristaluri fxvnilia an 

granulebis saxiT. misi wyalxsnari gamoiyeneba moculobebis da  

milgayvanilobebis gasarecxad. 

      manqana-mowyobilobebisa da Senobis sadezifeqciod gamoiyeneba 

formalini (HCOH) da kalciumis hipoqloridi (CaOCl2), aseve gajerebuli 

orTqli. 

      damxmare masalebs miekuTvneba boTli da  saxuravebi, etiketebi da 

webo. webod gamoiyeneba  deqstrini da saxamebeli. 

      wvenebis gasafiltrad iyeneben specialur qsovils, filtr-muyaos, 

aqtivirebul naxSirs. gamWirvalobis misaniWeblad ki farTod gamoiyeneba 

tanini da Jelatini. 

     ualkoholo sasmelebis Camosaxmelad iyeneben sxadasxva tevadobis 

minis da plastikur boTlebs. 
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  gazirebuli ualkoholo sasmelebis miRebis principuli 

teqnologiuri sqema moicavs Semdeg ZiriTad stadiebs: 

- wylis momzadeba da misi Tvisebebis gaumjobeseba; 

- wylis an sasmelis gajereba naxSirorJangiT; 

- TeTri Saqris sirofis momzadeba; 

- koleris momzadeba; 

- kupaJirebuli sirofis momzadeba. 

- gazirebuli sasmelis Camosxma boTlebSi, hermetizeba da gaformeba. 

     zemoT aRvniSneT, rom wyali warmoadgens ualkoholo sasmelis 

ZiriTad da mis xarisxs gansakuTrebul moTxovnebs uyeneben. wyali unda 

iyos sufTa, gamWirvale, uferuli, dasalevad sasiamovno, sunis gareSe. 

wyali, romelic ar pasuxobs sanitarul normebs  iwmindeba. 

      wylis Tvisebebis gaumjobesebis qveS igulisxmeba misi darbileba 

da rkinis marilebis mocileba. rkina wyalSi imyofeba kompleqsuri 

naerTebisa da koloidebis SemadgenlobaSi. cnobilia, rom wyalSi rkinis 

Semcvelobisas 0,5 mg/l meti koncentraciis dros ualkoholo sasmeli 

miiReba metad aramdgradi Senaxvis mimarT. aseve wyali sixistiT 6,4 mg. 

eqvivalenti/l met aramdgrad sasmels iZleva. aseTi wyali aucileblad 

unda darbildes, risTvisac ionmcvlel filtrebs iyeneben. wylis 

sixiste gamowveulia masSi kalciumisa da magniumis marilebis 

SemcvelobiT. 

      Semdgom teqnologiur process wylisa da sasmelis gajereba 

warmoadgens naxSirorJangiT. sasmelis gajereba naxSirorJangiT 

damokidebulia mis unarze gaixsnas sasmelis komponentebSi, wylisa da 

sasmelis temperaturaze, gajerebis wnevasa  da xangrZlivobaze, haeris 

Tanamyofobaze da sxv. sasmelebis gajerebisaTvis Txevadi naxSirorJangi 

gamoiyeneba. procesi xorcieldeba specialur mowyobilobaSi – 

saturatorebSi. Semdeg gajerebul wyals ureven sakupaJe sirofTan. 

SesaZlebelia agreTve mza sasmelis gajereba naxSirorJangiT. aRniSnuli 

procesebi tardeba dabal temperaturul reJimze. sasmelebSi  CO2-s wili 

0,4 %-s Seadgens. 100 dekalitr sasmelze CO2–is xarjvis norma 19 kg-s 

Seadgens. 

       Saqris sirofis momzadeba swarmoebs specialur orTqlis saxarS 

qvabebSi, romlebic aRWurvilia sarevelaTi. TeTri Saqris sirofi 
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mzaddeba 60-65 % mSrali nivTierebis koncentraciiT. sirofis momzadeba 

aseTi TanmimdevrobiT xorcieldeba: duRilis temperaturamde gacxe-

lebul xsnarSi xsnian saWiro raodenobis Saqars da xsnars aduReben 

mudmivi arevis pirobebSi da koncentracia ahyavT moTxovnil sididemde. 

      Saqris sirofis xarSvisas organuli mJavebis Tanamyofobisas xdeba 

saqarozis inversia da e.w. inversiuli Saqari miiReba.  maRalxarisxovani 

Saqris sirofis momzadebisas aucilebel operacias xarSvis dros 

warmoqmnili qafis mocileba warmoadgens. 

      Saqris koleris momzadeba xorcieldeba or etapad. pirveli, 160-

1650C–is pirobebSi Saqris gasadnobad da muqi-ruxi feris 

Camosayalibeblad; xolo meore, garkveuli raodenoba wylis damatebis 

Semdeg 180-2000C saRebavi nivTierebis miRebamde, romlebic saqrozis 

karamelizaciis produqtebs warmoadgenen. masSi mSrali nivTierebis 

Semcveloba 68-72%-s unda Seadgendes. sworad momzadebuli koleri 

mTlianad ixsneba wyalSi. xarSvis dros dauSvebelia 2000C-ze  meti 

temperaturuli reJimi, vinaidan Saqari iwvis da koleri wyalSi 

gaxsnisas naleqSi gadadis. rac TavisTavad mniSvnelovnad aqveiTebs 

sasmelis xarisxs. 

      sirofebis kupaJi erT-erTi yvelaze sapasuxismgeblo operacias 

warmoadgens ualkoholo sasmelebis warmoebaSi. sagemovno Tvisebebi 

Zalian aris damokidebuli maTi Sezavebis wesebze. 

      sirofebis damaxasiaTebeli surnelis gasaZliereblad da 

harmoniuli tonis misaRebad, umetes SemTxvevaSi saWiroa surnelovani 

nivTierebis mimateba. martooden recepturis zusti dacviT Sezavebuli 

sirofi SeiZleba ganxiluli iqnas rogorc nawarmis safuZveli, romelic 

yovelTvis moiTxovs dazustebas, sagemovno surnelovan nivTierebaTa 

TvalsazrisiT.  sirofebis kupaJs axdenen civi, naxevradcxeli da cxeli 

meTodiT. 

       civi meTodis dros yvela naxevarfabrikats aTavseben sakupaJe 

WurWelSi, mudmivi arevis pirobebSi, Semdegi TanmimdevrobiT: Saqris 

sirofi, xilisa da kenkris wveni  an eqtraqti, kompoziciebi, mJavis 

xsnari, saRebavis xsnari, aromatuli nayenebi, esenciebi, miRebuli masa 

ifiltreba sruli gamWirvalibis miRebamde. kupaJirebul sirofSi 
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sazRvraven mSral nivTierebas, mJavianobas da organoleptikur 

maxasiaTeblebs. 

      citrusebis safuZvelze momzadebuli kupaJirebuli sirofebi, 

mxolod civi meTodiT miiReba. 

      naxevradcxeli meTodis gamoyeneba xdeba im SemTxvevaSi, Tu 

sakupaJed gamoyenebulia wvenebi. 

      saxarS qvabSi aTavseben saWiro raodenobis wvenis 50 % da Saqris 

mTel raodenobas. Saqris gaxsnis Semdeg sirofs aduReben 30 wuTs, xolo 

gacivebis Semdeg umateben darCenil 50% wvens, aseve SehyavT saWiro 

komponentebi im TanmimdevrobiT, rogorc civi meTodis dros. amasTan 

yvela komponenti winaswar unda iyos gafiltruli. miRebul kupaJirebul 

sirofs utardeba qimiur-organoleptikuri Semowmeba. 

      cxeli meTodis dros recepturiT gaTvaliswinebuli xilis wvens 

aTavseben sirofis saxarS qvabSi, acxeleben 50-600C da masSi xsnian Saqars 

da aduReben 30 wT-is xangrZlivobiT, aciveben da filtraven.  Semdeg 

masSi SehyavT winaswar gafiltruli mJavis xsnari, citrusebisa da 

naturaluri an sinTezuri esenciebis xsnari. kupaJirebul sirofs qimiur-

orgnoleptikur Sefasebas utareben. 

     aRsaniSnavia, rom xilis wvenebis gamoyenebis SemTxvevaSi Saqris 

inversia xdeba maTSi Semcveli mJavebiT. 

 sasmelebis stabilurobis amaRlebis mizniT Senaxvisadmi masSi 

SehyavT konservanti, romlis gamoyenebiT SesaZlebelia calkeuli 

gazirebuli sasmelebis Senaxvis vada 30 dRemde gaxangrZlivdes. 

     Semdeg teqnologiur process warmoadgens gazirebuli sasmelebis 

Camosxma minis an plastikur boTlebSi, maTi hermetizacia sacobiT da 

etiketireba. 

     mza kupaJirebuli sirofis boTlebSi Camosxmis win misi koncentra-

cia ar unda aRematebodes 10%-s. rac Seexeba gazirebul wyals, kerZod 

misi temperatura boTlebSi Camosxmis win ar unda aRematebodes 4 0C. 

     etiketi srul warmodgenas unda iZleodes produqtze, kerZod, masze 

asaxuli unda iyos mwarmoeblis dasaxeleba, sasmelis saxelwodeba da 

mokle anotacia, Camosxmis TariRi, Senaxvis vada da pirobebi, 

energetikuli Rirebuleba. garda amisa etiketi da boTli sasiamovno 

STabeWdilebas unda axdendes momxmarebelze. 
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    bolo teqnologiur operacias produqciis inspeqcia da specialur  

yuTebSi SefuTva warmoadgens. 

warmoebaSi farTo gamoyenebiT sargeblobs ualkoholo sasmelebis 

koncentirebuli safuZveli – koncentratebi da kompoziciebi, romlebic 

Sedgebian aromatuli da eqstraqtuli nawilisagan. magaliTisaTvis 

qvemoT warmodgenilia Cais fuZeze damzadebuli popularuli 

ualkoholo matonizebeli sasmelis `baxmaros~ kompoziciis 

organoleptikuri da fizikur-qimiuri maCveneblebi (cxrili 2.4.2.1.).   

                                    

                                                              cxrili 2.4.2.1. 
ualkoholo matonizebeli sasmelis `baxmaro~ maRaleqstraqtuli 
kompoziciis organoleptikuri da fizikur-qimiuri maCveneblebi 

 
# maCvenebeli daxasiaTeba da norma 

aromatuli nawili eqstraqtuli nawili 
 

1 garegani saxe gaumWirvale siTxe blanti sqeli siTxe 
2 feri yavisferi yavisferi 
3 aromati damaxasiaTebeli Sema-

vali komponentebis 
damaxasiaTebeli 

Semavali komponentebis 
4 gemo aromatuli mwklarte, damaxasiaTe-

beli  Savi CaisaTvis 
5 mSrali nivTierebis 

masuri wili, %, ara 
nakleb 

14,0±0,2 63,6±0,2 

6 spirtis masuri wili, 
%, ara nakleb 

34,0±1,5 - 

7 fenoluri naerTebis 
masuri wili, %, ara 
nakleb 

- 0,8 

8 kofeinis masuri 
wili, %, ara nakleb 

- 0,4 

 

     

eqstraqtuli da aromatuli nawilis kupaJi warmoebs sasmelis 

Camosxmis win winaswar SemuSavebuli recepturis mixedviT. cxrilSi 

2.4.2.2 moyvanilia ualkoholo matonizebuli sasmelis `baxmaro~ 

organoleptikuri da fiziko-qimiuri maCveneblebi. 
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                                                           cxrili 2.4.2.2. 

ualkoholo matonizebeli sasmelis `baxmaros~  
organoleptikuri da fizikur-qimiuri maCveneblebi 

 
# maCvenebeli daxasiaTeba da norma 

 
1 garegani saxe gaumWirvale siTxe, naleqisa da 

ucxo minarevebis gareSe 
2 feri muqi-yavisferi 
3 gemo  momJavo-tkbili, msubuqi 

simwklartiT 
4 aromati Cais limoniT 
5 mSrali nivTierebis masuri 

wili, %  
13,1±0,2 

 
6 mJavianoba, sm3 1 moluri NaOH–

is xsnaris 100 sm3 sasmelze 
2,5±0,3 

7 naxSirorJangis masuri wili, %, 
ara nakleb 

0,4 

 
 ualkoholo sasmelis `baxmaro~ kompoziciis aromatuli da 

eqstraqtuli nawilis Senaxva SesaZlebelia 12 Tvis ganmavlobaSi ara 

nakleb 20C da ara umetes 200C  pirobebSi, dabnelebul saTavsoSi. 

 ualkoholo sasmelebi unda inaxebodes mSral, sufTa, kargad 

ventilirebad saTavsoSi Semdeg pirobebSi: temperatura – ara nakleb 00C 

da ara umetes 180C, fardobiTi tenianoba – ara umetes 75%. 

 

3. subtropikli eTerzeTovani nedleulis 

                    Senaxva da gadamuSaveba 

          3.1. eTerzeTebis miRebis ZiriTadi principebi 

                     da gansazRvrebebi 

   

      eTerovani zeTebi specifiuri aromatis mqone da advilad aqrolad 

nivTierebaTa rTuli narevia. saxelwodeba warmoiSva advilad 

aqroladobis Tvisebidan, ise rogorc eTerisa, xolo garegnulad 

cximzeTebTan msgavsebiT. eTerzeTebis SemadgenlobaSi gvxvdeba 

sxvadasxva naerTi: aldehidebi, ketonebi, spirtebi, eTerebi, fenolebi, 

terpenebi. eTerovan zeTebs mxolod mcenareebi warmoqmnian. maTi didi 

nawili gamoirCeva Tavisi suniT da gemoTi, amitom eTerzeTebs 

mravalmxrivi gamoyeneba aqvT parfiumeriaSi, kosmetikur, sakonditro da 

ualkoholo sasmelebis warmoebaSi, farmacevtul mrewvelobaSi. 
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ukanasknel  wlebSi kvebis mrewvelobaSi sul ufro farTod iyeneben 

eTerzeTebs mSrali saneleblebis nacvlad. 

     eTerovani zeTebi warmoadgenen organuli nivTierebebis rTul 

narevs, romelTagan ZiriTads terpenebi (terpenoidebi) warmoadgenen. 

terpenebi eTerovan zeTebSi imyofebian spirtebis, aldehidebis, 

ketonebisa da sxva nivTierebebis warmoebulebis saxiT. eTerzeTebis 

SemadgenlobaSi Sedian agreTve aromatuli da fenoluri naerTebi, 

gogirdisa da azotis Semcveli nivTierebebi. 

     mcenare eTerovan zeTs Secavs vegetatiur da generaciul nawilSi 

(yvavilSi, foTolSi, nayofSi, kanSi, TeslSi, fesvSi). eTerzeTovan 

nedleuls ajgufeben imis mixedviT, Tu romel nawilSi Seicavs mcenare 

am nivTierebebs didi raodenobiT. 

 eTerovani zeTis maRali xarisxi da maRali gamosavali 

SesaZlebelia miRweul iqnas nedleulis optimalur pirobebSi 

damzadebis SemTxvevaSi.  rac Tavis mxriv gulisxmobs am nivTierebebis 

maqsimaluri Semcvelobis uzrunvelsayofad mcenaris biologiur 

mzadyofnas, nedleulis udanakargod transportirebas da optimalur 

pirobebSi Senaxvas. 

 eTerzeTis Sedgenilobisa da mcenareul nedleulSi misi 

lokalizaciis  xasiaTidan gamomdinare ansxvaveben maTi gamoyofis 

(gamowvilva) Semdeg meTodebs: 

- wylis orTqlTan erTad gamoxda; 

- eqstraqcia gamxsnelebiT (aqroladi, araaqroladi); 

- meqanikuri (dawnexa, gamowurva); 

- sorbciuli (STanTqma). 

 eTerovani zeTebi nedleulSi imyofebian Tavisufali an bmuli 

formiT. bmuli formis SemTxvevaSi eTerovani zeTi dakavSirebulia sxva 

romelime naerTTan glikoziduri kavSiriT. Tavisufali eTerzeTebis 

misaRebad pirveli oTxi meTodi gamoiyeneba, xolo SekavSirebulis 

SemTxvevaSi  - fermentacia da STanTqmis meTodi. 

  wylis orTqlTan erTad gamoxda eTerzeTebis miRebis erT-erTi 

yvelaze ufro gavrcelebuli meTodia, romelic iTvaliswinebs 

komponentebis orTqlis mdgomareobaSi gadayvanas da Semdgom 

kondensacias. komerciuli eTerovani zeTebis 90%-ze meti orTqlTan 



79 

 

erTad gamoxdiT miiReba. eTerovani zeTis wylis orTqliT gamoxdis or 

xerxs arCeven: hidrodistilacia da mwvave orTqliT gamoxda. 

hidrodistilaciis dros nedleuli CatvirTulia maduRari wylis 

moculobaSi. xolo gadadenis dros ki mwvave orTqli miewodeba 

nedleuliT winaswar datvirTul gadamden aparatSi (kubi). mcenareuli 

nedleulidan  eTerovani zeTebis gamoxdisaTvis saWiroa gamosaxdeli 

aparati, anu kubi, romelSic nedleuli Tavsdeba, macivari  da 

kondensatis mimRebi. 

 arsebuli SexedulebiT wylis orTqliT eTerzeTis miRebis  dros 

mimdinareobs ori procesi: pirveli, eTerzeTis gadatana hidrodifuziiT 

nedleulis zedapirisaken da Semdgomi misi aorTqleba  orTqlis 

nakadSi, romelic exeba nedleulis zedapirs (fazaTa gamyofi zedapiri); 

meore, uSualod nedleulis SigTavsidan  aorTqleba hidrodifuziis  

fazis gauvlelad. am procesebis mimdinareobaze moqmedi faqtorebi 

gansazRvraven mcenareuli nedleulidan eTerovani zeTis gamoxdis 

siCqares da seleqturobas. nakadis intensivoba damokidebulia misi 

lokalizaciis xasiaTze mcenareul nedleulSi, wyalSi xsnad da uxsnadi 

komponentebis raodenobaze da sxva faqtorebze. eTerovani zeTis 

gamosavalze gavlenas axdens nedleulis daqucmacebis (daWyletis) 

xarisxi, rac procesis dinamiur ganviTarebas uwyobs xels. magaliTad 

evkaliptis foTlis SemTxvevaSi 15-20 %-iT aris SesaZlebeli eTerzeTis 

gamosavalis gazrda. aseve intensificirdeba mcenareulis nedleulidan 

eTerzeTis komponentebis hidrodifuzia. procesis mimdinareobaze 

gavlenas axdens xangrZlivoba da orTqlis wneva. SeiZleba iTqvas, rom  

mcenareuli nedleulidan eTerzeTis gamoxda, zogadi SexedulebiT, es 

aris myari fazidan Txevadi fazis mocilebis procesi hidrodifuziis da 

aorTqlebis gziT. 

 mwvave orTqliT eTerovani  zeTis  gamoxdis meTodis gamoyenebis 

dros aparatSi  CatvirTuli  nedleuli muSavdeba mwvave orTqliT. 

procesis mimdinareobis dros orTqli kondensirdeba, aRwevs   

nedleulis SigTavsSi, axdens eTerzeTebis komponentebis eqstraqcias 

zedapirisaken, romlebic waritacebian orTqlis axali nakadiT. 

eTerovani zeTebisa da wylis orTqlis narevi Semdeg miewodeba 

macivarSi, sadac xdeba eTerovani zeTisa da distilatis dayofa. 
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mimRebSi grovdeba  e.w. pirveladi zeTi, xolo distilati miewodeba 

gadasadenad (kogobacia). am operaciis mizania zeTis xsnadi nawilis 

gamowvilva, ris Sedegad  miiReba e.w. meoradi zeTi. igi gansxvavdeba 

pirveladi zeTisagan Jangbadis Semcveli komponentebis meti raodenobiT. 

pirveladi zeTi moiTxovs gawmendas, gakeTilSobilebas misi 

organoleptikuri maCveneblebis gaumjobesebis mizniT. zogierT 

SemTxvevaSi axdenen mis fraqcionirebas Semadgenel nawilebad sasurveli 

fraqciis an calkeuli komponentebis misaRebad. meoradi zeTi, 

Sedgenlobisagan damokidebulebiT, SeiZleba gamoyenebuli iqnas, rogorc 

damoukidebeli produqti, an sakupaJed pirvelad zeTTan. 

 procesi xorcieldeba perioduli da uwyveti moqmedebis aparatebis 

gamoyenebiT. rogorc wesi naklebi moculobis nedleulis 

gadasamuSaveblad gamoiyeneba perioduli qmedebis aparatebi. uwyveti 

qmedebis aparatebi aRWurvilia SnekebiT, romlebic uzrunvelyofen 

CatvirTva-gantvirTvis da sakuTriv teqnologiuri procesis uwyvetobas 

nedleulis gadamuSavebis dros. es aparatebi gamoiyenebian didi 

raodenobiT swraffuWadi nedleulis gadasamuSaveblad. 

 nax. 3.1.1. moyvanilia mcenareuli nedleulidan mwvave orTqliT 

eTerovani zeTis miRebis teqnologiuri sqema. 

 nedleulis gadamuSavebis procesSi gadasaden aparatSi 

warmoqmnili  eTerovani zeTebisa da wylis orTqlebis narevi macivarSi 

kondensirdeba. miRebul distilatSi eTerovani zeTi imyofeba WeSmariti 

xsnarisa da emulsiis saxiT. zeTsa da wyals Soris kuTri wonebis 

sxvaoba udevs safuZvlad maTi erTmaneTisagan gancalkavebis operacias 

specialur zeTgamyofi mowyobilobis gamoyenebiT. 

 emulsiis dayofis efeqtianobaze gavlenas  axdens distilatis 

temperatura zeTgamyofSi. optimalurad iTvleba 35-400C temperatura, 

xolo Semdgomi zrda sagrZnoblad zrdis danakargebs nivTierebaTa 

nawilis aorTqlebis gamo. eTerovani zeTis mniSvnelovani nawili Tan 

miyveba distilirebul wyals, romlisagan miiReba e.w. meoradi zeTi. 

meoradi zeTi SedgenilobiT da TvisebebiT gansxvavdeba pirveladisagan 

da rogorc wesi umniSvnelo raodenobiT Seicavs terpenul 

naxSirwyalbadebs. meoradi zeTis gamoyofa distilirebuli wylisagan 

SesaZlebelia gadadeniT (kogobacia), eqstraqciiT gamxsnelebis 
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gamoyenebiT da adsorbciiT gaaqtiurebul naxSirze. am ukanasknelze 

adsorbirebul zeTs Semdgom utareben eqstraqcias aqroladi 

gamxsnelebiT. procesi xorcieldeba perioduli da uwyveti qmedebis 

aparatebis gamoyenebiT. perioduli kogobacia tardeba gadamden 

danadgarSi, romelic aRWurvilia orTqlis perangiT an klakniliT da 

barbatioriT amaorTqlebelSi mwvave orTqlis misawodeblad. distilati 

cxeldeba duRilis temperaturamde, Semdeg miewodeba mwvave orTqli da 

iwyeba meoradi zeTis gadadena. meoradi orTqlis moxsna xdeba mimReb-

gamyofebSi msgavsad pirveladisa. daumuSavebeli zeTi Setivnarebul 

mdgomareobaSi 3-dan 5 %-mde wyals da minarevebs Seicavs, romlebic mas 

arasasaqonlo saxes aniWeben. wylis Tanamyofoba uaryofiTad moqmedebs 

zeTis stabilurobaze Senaxvis procesSi. amasTan dakavSirebiT zeTis 

damatebiT muSavdeba misi gauwyloebisa da minarevebisagan gawmendis 

mizniT. gauwyloebas axdenen dayovnebiT, uwylo amoniumis sulfatiT da 

agreTve vakuum-gadadeniT. dayovnebis procesi garemo temperaturis 

pirobebSi 2-3 kviris ganmavlobaSi grZeldeba, romlis dros scildeba 

wylisa da minarevebis mniSvnelovani nawili. emulsiis dayofis procesis 

daCqareba SesaZlebelia 70-800C temperaturis pirobebSi. gauwyloebis 

mizniT gamoiyeneba 2-3  % natriumis sulfati. vakum-Srobis optimaluri 

temperatura 60-700C–s Seadgens, romlis dros SesaZlebelia zeTis 

organoleptikur maCveneblebze uaryofiTad  moqmedi adviladaqroladi 

komponentebis (cximis rigis aldehidebi, mJavebi) mocileba. sawarmoo 

praqtikaSi minarevebis mosacileblad agreTve gamoiyeneba filtraciis 

procesi. 

      eqstraqciis meTodiT eTerovani zeTebis miRebas safuZvlad udevs 

masaTa cvlis zogadi kanonzomiereba. masaTa cvla mcenareuli 

nedleulis qsovilebsa da moZrav Txevad fazas Soris or etapad 

mimdinareobs: pirveli, Sida masagadacemis Sedegad nivTierebebis 

gadaadgileba masalis forebs Soris fazaTa gamyofi zedapirisaken; 

meore, am nivTierebebis gadatana xsnarSi garegani masaTa cvliT. 

maSasadame, Sida da gare difuziis xarjze mimdinareobs myari fazidan 

nivTierebebis gamowvilva. procesis mimdinareoba damokidebulia rig 

faqtorebze: nedleulis dispersiis xarisxze, eqstragentis  

maxasiaTeblebsa da mis   temperaturaze, eqstraqciis xerxze. nedleulis 
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daqucmacebis DSedegad izrdeba fazaTa urTierTqmedebis zedapiris 

farTobi da saboloo jamSi masaTacvlis koeficienti. eqstragentis 

temperaturis mateba iwvevs procesis intensifikacias xsnadi nivTiere-

bebis gadaadgilebis siCqaris zrdis xarjze.  sariaqcio ares hidrodi-

namikuri pirobebis gaumjobeseba SesaZlebelia eqstragentis duRilis 

temperaturamde miyvaniT vakumis pirobebSi. procesis mimdinareobaze 

aseve gavlenas axdens saeqstraqcio masalis CatvirTvis simkvrive. 

eTerzeTebis warmoebaSi ZiriTadad gamoyenebulia ori gamxsneli – 

dieTilis eTeri (gogirdis eTeri) da petroleinis eTeri. 

 eqstraqciis xerxebi SeiZleba or jgufad davyoT – statikuri da 

dinamiuri. dinamiuris SemTxvevaSi eqstragenti moZraobs nedleulis 

mimarT da mudmivad aSoreben eqstraqciis zonidan, rac  zrdis procesis 

efeqtianobas. procesis mimdinareobis dros gamxsnelSi gadadis 

eTerovani zeTi, cvilebi da sxva nivTierebebi. gamoyofil xsnars 

uwodeben miscelas, romelsac gadadeniT aclian gamxsnels da miiReba 

eqstraqti, romelsac konkrets uwodeben. konkreti warmoadgens naxevrad 

produqts e.w. absoluturi zeTis misaRebad. SesaZlebelia konkretis 

gamoyeneba aromatizatorad an sakveb danamatad. konkretis Semdgomi 

damuSaveba gulisxmobs eTanolSi mis gaxsnas. xsnars aciveben da 

ayovneben cvilebis gamoleqvis mizniT da filtraven vakuumis qveS. 

spirtis gadadenis Semdeg miiReba absoluturi zeTi. perspeqtiulia  

gazuri eqstraqcia (inertuli gazis nakadSi). gansakuTrebiT ki Txevadi 

naxSirorJangis gamoyenebiT, romlis did Rirsebasac atoqsikuroba 

warmoadgens. am meTodiT eTerzeTebis misaRebad  saWiroa eqstraqtori, 

distilatori (amaorTqlebeli) da kondensatori. 

 meqanikuri meTodi eTerovani zeTebis gamoyofis kidev erTi  

meTodia, romelic ZiriTadad citrusovnebis kanidan eTerovani zeTebis 

gamosayofad gamoiyeneba. sawarmoo masStabiT gamoiyeneba ori xerxi. 

pirvelis SemTxvevaSi mTlian nayofs aclian  flavedos, romelSiac  

moTavsebulia eTerovani zeTis saTavsi da miRebuli masidan axdenen 

produqtis gamoyofas. meore xerxis pirobebSi ki citrusebis kani 

iwnixeba. miuxedavad imisa, rom eTerovani zeTis gamosavali ar aRemateba 

25-30%-s misi sawyisi Semcvelobidan, produqti gamoirCeva maRali 

xarisxiT da stabilurobiT daJangvis mimarT. civi dawnexviT miRebuli 
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citrusovnebis zeTi Seicavs  araaqrolad aromatul nivTierebebs, aseve 

karotonoidebs, romlebic ganapirobeben mis stabilurobas da maRal 

organoleptikur maCveneblebs.  hidrodistilaciis gziT miRebuli zeTi 

ar Seicavs am nivTierebebs da xarisxobrivi maCveneblebi CamorCeba civi 

dawnexiT miRebuls. 

 eTerovani zeTebi Seicaven sxvadasxva qimiuri bunebis unajer 

naerTebs, romlebic Zalze mgrZnobiarebi arian daJangvisadmi. amitom 

xangrZlivi Senaxvis an haerTan Sexebis dros ganicdian  JangviT 

gardaqmnebs, romelTa xasiaTi da xarisxi damokidebulia zeTis qimiur 

Sedgenilobaze. procesis gaRrmavebis Sedegad icvleba xarisxobrivi 

maCveneblebi da garkveuli periodis Semdeg arasasiamovno sunis mqone 

nivTierebebi warmoiqmnebian. magaliTad, citrusovnebis zeTebSi Semcveli 

ZiriTadi komponenti d–limoneni advilad iJangeba da uaresdeba 

produqtis suni da xarisxobrivi maCveneblebi, daJangvis mimarT ufro 

mgrZnobiare mandarinis eTerzeTia. Senaxvis procesSi limonis zeTSi 

mcirdeba  -terpinenis raodenoba da grovdeba  n-cimeni, romlis suni 

(e.w. `cimenis suni~) uaryofiTad  aisaxeba produqtis xarisxze. eTerovani 

zeTis Senaxvis procesSi JangviT  gardaqmnebs ganicdian  eTerebi, 

spirtebi, ketonebi da gansakuTrebiT aldehidebi. JangviTi gardaqmnebis 

Sedegad Senaxvisa da daZvelebis procesSi eTerovani zeTebis didi 

nawilis xarisxi uaresdeba. gamonakliss warmoadgens dafnisa da 

evkaliptis eTerovani zeTebi, romelTa organoleptikuri maCveneblebi  

umjobesdeba Senaxvis garkveul periodSi.        

      nax. 3.1.2. mocemulia mcenareuli nedleulidan cineolis Semcveli 

zeTebis  wiladi gamoxdis teqnologiuri sqema.                                

      eTerzeTovani mcenareuli nedleulidan ganxiluli iqneba 

keTilSobili  dafna, evkalipti da citrusovnebi. 

  

                3.1.1. keTilSobili dafna      

   

      keTilSobili dafna (Laurus nobilis L.) uZveles eTerzeTovan mcenareTa 

jgufs miekuTvneba, romlis samSoblod xmelTaSua zRvis mSrali 

subtropikuli klimatis mqone qveynebi iTvleba. dafnis kultura 

gamoirCeva sicocxlis sakmaod didi xangrZlivobiT, _ gvxvdeba 
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mcenareebi, romelTa asaki 120-150 wels aRwevs. dafna maradmwvane xe an 

buCqia, romlis simaRle, zrdis pirobebis mixedviT, 2-5-dan 8-10 metramde 

aRwevs. kargad eqvemdebareba formirebas sxvadasxva saxis gasxvlebiT, 

ris gamoc igi amavdroulad warmoadgens dekoraciul da qarsafar 

zolebad gasaSenebel mcenares. dafnis kultura dasavleT saqarTveloSi 

cnobili iyo jer kidev Cvens welTaRricxvamde, magram farTo 

samrewvelo gavrceleba hpova mxolod gasuli saukunis 60-iani wlebidan. 

dafnis gavrcelebul formebs sam jgufad aerTianeben foTlis zomebis 

mixedviT: farTo, saSualo  da wvrilfoTlovnebi. mcenaris kulturaSi 

Seyvanis mizans foTlovani masis  da eTerovani zeTis miReba 

warmoadgens. foToli mokle yunwiania, mTliankedliani, odnav 

talRisebri, mogrZo lanceturi an ovalur-elifsuri formis. foTlis 

firfitis zeda mxare prialaa, muqi mwvane, xolo qveda mxare Ria mwvane 

Seferilobis. foTlis zomebi meryeobs sakmaod did diapazonSi: sigrZe _ 

5-12 sm, sigane _ 2-5 sm. mcenare 4-5 wlis asakSi iZleva sxvadasxva formis 

(sferosebri, kvercxisebri) nayofs, zomebiT 10-15-dan 12-19 mm-mde da masiT 

0,93-1,9 g nedl mdgomareobaSi. 

      teqnologiuri TvalsazriT  mniSvnelovani maCvenebelia dafnis 

foTolSi wylisa da mSrali nivTierebis Semcveloba nedleulis  

damzadebis momentSi. mosavlis aRebis dros mcenares aWrian erT _ da 

orwlian totebs, romlebzec ganlagebulia sxvadasxva asakis foToli: 

zrdis fazaSi myofi (nazi), erTwliani, orwliani da ufro Zveli 

(moberebuli). mosavlis aRebis dros dafnis sxvadasxva asakis foTolSi 

tenis Semcvelobis Sesaxeb saerTo kanonzomiereba mSral masaze 

gaangariSebiT Semdegia: zrdis fazaSi myofi _ 52,3-56,4%; erTwliani _ 48,5 

-52,0%; orwliani _ 48,3-50,0%; moberebuli _ 47,0-48,5%. foTolSi wylis 

Semcveloba icvleba savegetacio periodis ganmavlobaSi, _  dasawyisSi 

izrdeba, maqsimums aRwevs zafxulis periodSi  da mcirdeba Semodgomaze. 

      dafnis foTlis qimiuri Sedgenilobis umTavres komponents  

eTerovani zeTi warmoadgens. aqrolad nivTierebebs Seicavs mcenaris 

TiTqmis yvela nawili. mcenaris foTlebSi zeTis Semcveloba ZiriTadad 

damokidebulia agroekologiur faqtorze, foTlis asakze da misi 

damzadebis periodze. am faqtorebisagan damokidebulebiT eTerovani 

zeTis Semcveloba dafnis foTolSi sakmaod did diapazonSi meryeobs da 
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saSualod 2,26-2,70%-s Seadgens nedl masaze gaangariSebiT. dasavleT 

saqarTvelos pirobebSi eTerovan zeTis meti raodenobiT dagrovebiT 

orwliani foTlebi gamoirCeva, Tumca raodenobrivad didi sxvaoba ar 

fiqsirdeba. mcenaris calkeul nawilebSi eTerovani zeTis Semcveloba 

gansxvavebulia. Tu foTolSi eTerovani zeTis Semcveloba aRwevs 5%-s 

mSral masaze gaangariSebiT, ReroSi da yvavilebSi saSualod Seadgens 

0,4-0,5%, xolo nayofSi 0,3-0,8%-s. aRsaniSnavia, rom nazi Rero diametriT 

ara umets 2 mm-sa 2,6-jer met eTerovan zeTs Seicavs, vidre gamerqnebuli. 

amitom dafnis foTlebTan erTad eTerovani zeTis misaReb nedleulad 

rekomendebulia nazi Reroebis damzadeba. dafnis foTolSi eTerovani 

zeTis Semcveloba cvalebadia weliwadis drois mixedviT da maqsimaluri 

raodenoba SeiniSneba oqtomber-noemberSi. arsebuli monacemebiT dafnis 

foTlis eTerovani zeTi 300-ze met individualur nivTierebas Seicavs, 

romelTa Soris ZiriTad komponents, raodenobrivi TvalsazrisiT, 1,8 _ 

cineoli warmoadgens. am nivTierebis Semcveloba eTerovan zeTSi 

damokidebulia foTlis damzadebis periodze. cineolis masuri wili 

dafnis foTlis eTerovan zeTSi Seadgens 42,7% da 39,1%-s Sesabamisad 

gazafxul-zafxulSi da Semodgoma-zamTarSi damzadebul nedleulSi. 

didi raodenobiTaa warmodgenili eTerovan zeTSi α _ terpinilformiati 

_ 12,8-16,8% da linalooli _ 10,5-12,8%. eTerovani zeTis ZiriTadi 

komponentebia: sabineni _ 4,7-7,7%, meTilevgenoli _ 2,0-4,0%, α _ da β _ 

pineni 3,8-3,3% da 2,8-2,3% Sesabamisad, terpineoli - 4 - 3,6-2,7%, n _ 

cimoli _ 1,1-2,5%, mirceni _ 1,3-1,2% da sxva naerTebi. 

      naxSirwylebis Semcvelobaze gavlenas axdens dafnis foTlis asaki. 

xsnadi naxSirwylebi meti raodenobiT arian warmodgenili erTwlian 

foTlebSi (9,47%), vidre orwlianSi (7,78%). monoSaqrebidan gvxdeba 

glukoza, fruqtoza da galaqtoza, xolo disaqaridebidan _ saqaroza. 

polisaqaridebis jamuri raodenoba dafnis foTolSi 18,0%-dan 22%-mde 

meryeobs sxvadasxva faqtorebisagan damokidebulebiT.  

      cilovani nivTierebebis raodenoba mcirdeba foTlis zrdisa da 

ganviTarebis kvalobaze. nazi, mzardi ylortebi 15,6% cilas Seicavs, 

TiTqmis 2-jer mets, vidre orwliani foTlebi.  erTwlian foTlebSi am 

nivTierebebis Semcveloba saSulod 11-12%-s Seadgens.  



86 

 

      fenoluri naerTebi meti raodenobiTaa warmodgenili naz 

foTlebSi, vidre mouxeSosa da uxeSSi. asakisagan damokidebulebiT am 

nivTierebebis jamuri raodenoba 3,0%-dan 5,3%-is farglebSia. dafnis 

foTlis fenoluri naerTebis kompleqsSi napovnia katexinebi : (_) _ 

epikatexini, (+) _ galokatexini, (_) _ epigalokatexini da flavonolebi: 

kvercitrini (kvercetin _ 3 _ ramnozidi), izokvercitrini (kvercetin _ 3 

_ glukozidi), rutini (kvercetin _ 3 _ rutinozidi).  

       dafnis foToli mdidaria qlorofilebiT da Tanmdevi pigmentebiT. 

qlorofilebis Semcveloba dafnis sxvadasxva asakis foTolSi Semdegia: 

zrdis fazaSi myofi _ 4,77 mkg/mg, erTwliani _ 6,94 mkg/mg, orwliani _ 

7,05 mkg/mg. savegetacio periodSi icvleba foTolSi qlorofilebis 

Semcveloba, kerZod, minimaluria gazafxulze, Semdeg izrdeba da Tavis 

maqsimums aRwevs seqtember-oqtomberSi. qlorofilebis Tanamyofoba 

uzrunvelyofs dafnis mSral foTlze standartiT gaTvaliswinebul 

moTxovnas produqtis mwvane Seferilobaze. karotnoidebis jamuri 

Semcveloba dafnis foTlis damzadebis momentSi 1,84-3,39 mkg/mg-is 

farglebSi meryeobs. 

     dafnis kulturis ZiriTadi produqciis _ mSrali foTlis 

Senaxvisunarianoba, xarisxobrivi maCveneblebi da masSi zeTis Semcveloba 

mniSvnelovnad aris damokidebuli Srobis procesis mimdinareobasa da 

narCeni tenis raodenobaze. Srobis procesSi xdeba foTlidan Warbi 

tenis mocileba, romlis raodenoba saboloo produqtSi ar unda 

aRematebodes  12%-s teqnologiuri reglamentis moTxovnaTa Sesabamisad. 

optimaluri tenSemcveloba uzrunvelyofs xangrZlivi droiT mis 

Senaxvas. dafnis  axladmokrefil foTols  ZiriTadad bunebriv 

pirobebSi aSroben. procesi saSualod 20-30 dRis ganmavlobaSi 

mimdinareobs specialur saSrob fardulebSi da damokidebulia 

klimatur pirobebze, romlebic gansazRvraven mSrobi agentis 

parametrebs _ temperaturas, fardobiTi tenianobas da siCqares. 

miRebulia dadebiTi Sedegebi dafnis foTlis konveqciuri da 

radiaciul-konveqciuri (infrawiTeli sxivebis energia) Srobis meTodebis 

gamoyenebiT. tenis aorTqlebis paralelurad mimdinareobs cvlilebebi 

foTlis qimiur SedgenilobaSi, maT Soris aromatul kompleqsSi. nedli 

da mSrali dafnis foTlis eTerovani zeTebis aromati erTmaneTisagan 
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gansxvavdeba. Srobis procesSi saSualod 5%-iT mcirdeba eTerovani 

zeTis Semcveloba. orgaleptikuri maCveneneblebis cvlileba ukavSirdeba 

eTerovani zeTis aromatis ganmsazRvreli  terpenuli naerTebis 20-22%-iT 

Semcirebas. Srobis procesis mimdinareobis dros 2-jer da metad 

mcirdeba α _ da β _ pinenis Semcveloba. paralelurad izrdeba spirtebis, 

rTuli eTerebis da fenolebis raodenoba, rac garkveulwilad moqmedebs 

eTerovani zeTis aromatis cvlilebaze. calkeuli terpenuli naerTebis 

Semcireba ukavSirdeba maT nawilobriv aorTqlebas. Srobis procesSi 

mcirdeba qlorofilebis da karotinoidebis Semcveloba, Sesabamisad, 10-

12% da 34-35%-iT, rac asaxvas poulobs foTlis Seferilobis 

cvlilebaSi. aseve mcirdeba cilovani nivTierebebis, naxSirwylebis da 

fenoluri naerTebis Semcveloba. Semadgeneli qimiuri naerTebis 

cvlilebebi mimdinareobs dafnis foTlis Senaxvis procesSi. Srobis 

Sedegad icvleba dafnis foTlis zomebi da fizikuri maxasiaTeblebi. 

sxvadasxva asakis dafnis mSrali foToli saSualod Seicavs 1,8-2,2% 

eTerovan zeTs da 20,3-23,5% wyalSi xsnad eqstraqtul nivTierebebs, misi 

xarisxi, sakveb danamatad gamoyenebis pirobebSic, ganisazRvreba 

eTerovani zeTis raodenobrivi da Tvisobrivi SedgenilobiT. amitom 

foTlis Senaxvis da gadamuSavebis dros yvela teqnologiuri procesi 

mimarTuli unda iyos eTerovani zeTis maqsimaluri raodenobiT 

SenarCunebisaken. dafnis mSrali foToli higroskopulia da advilad 

iTvisebs tens. amitom misi Senaxva unda xdebodes 70% fardobiTi 

tenianobis pirobebSi.  

      dafnis foTlidan eTerovani zeTis miReba wyli orTqlTan 

gamoxdiT xdeba. procesis xangrZlivoba 3-4 sT-s Seadgens. mimReb 

WurWelSi gamoiyofa foTolSi arsebuli mTliani eTerovani zeTis 90- 

95%, xolo danarCeni mihyveba kondesants da Semdgom kogobaciiT 

gamoiyofa. 

      keTilSobili dafnis mSrali foTlidan wylis orTqlTan gamoxdis 

meTodiT miRebuli eTerovani zeTis qimiuri Sedgeniloba moyvanilia 

cxrilSi 3.1.1. 
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                                                             cxrili 3.1.1  

       mSrali dafnis foTlidan gamoyofili eTerovani zeTis 

                      qimiuri Sedgeniloba 

# komponentis dasaxeleba Semcveloba, % eTerovani zeTis 

saerTo raodenobidan 

1 α _ pineni 6,5 

2 kamfeni 0,6 

3 β _ pineni 4,2 

4 sabineni 8,5 

5 miriceni 1,7 

6 α _ felandreni 0,7 

7 limoneni 1,7 

8 γ _ terpineni 1,0 

9 1,8 _ cineoli 43,0 

10 linalooli 9,3 

11 terpinenoli _ 4 3,0 

12 α _ terpineloli 4,5 

13 α _ terpinilacetati 7,5 

14 meTilevgenoli 2,3 

15 evgenoli 1,0 

   

        cxrilis 3.1.1 monacemebidan Cans, rom dafnis mSrali foTlidan 

miRebuli eTerovani zeTis ZiriTadi komponentebia: 1,8 _ cineoli, 

sabineni, linalooli, α _ terpinilacetati, meTilevgenoli da sxva 

naerTebi.  

       dafnis foTlidadan gamoyofili eTerovani zeTi moyviTali-

momwvano feris moZravi siTxea, romelic xasiaTdeba Semdegi fizikuri da 

qimiuri maCveneblebiT: simkvrive _ 0,9160-09310, gardatexis koeficienti _ 

1,4690, eTeris ricxvi _ 36-56, mJavianobis ricxvi _ 1,1-2,5.  

     dafnis eTerovani zeTi maRali SenaxvisunarianibiT gamoirCeva. 

hermetul taraSi da bnel garemoSi Senaxvis dros produqtis 

organoleptikuri maCveneblebi wlebis ganmavlobaSi praqtikulad 

naklebad icvleba. 
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     dafnis foTlis eTerovani zeTi, rogorc naturaluri 

aromatizatori, gamoiyeneba kvebis mrewvelobaSi, parfiumeriasa da qimiur 

warmoebaSi.  

 

             

                            3.1.2. evkalipti 

 

       evkalipti (Eucaliptus L. Herit) _ swrafadmzardi maradmwvane mcenarea, 

romelsac garkveuli periodulobiT TiTqmis mTeli wlis ganmavlobaSi 

scviva foToli. am mcenaris ylortebi da foTlebi didi raodenobiT 

Seicavs eTerovan zeTs, romlis Semadgenlobis naxevarze mets cineoli 

warmoadgens.  

 evkalipti miekuTvneba avstraliis kontinentis endemur mcenareTa 

uZveles formas, romlis introduqcia saqarTvelos tenian subtropikul 

zonaSi gasuli saukunis dasawyisSi ganxorcielda, ZiriTadad klimatis 

gasajansaReblad da malariis sawinaaRmdegod. mcenaris farTod 

gavrceleba Waobian adgilebSi gapirobebulia Warbi tenis aorTqlebis 

misi gamorCeuli unariT. kerZod, mZlavrad ganviTarebuli fesvTa sistema 

niadagidan uxvad iwovs tens da foTlebis saSulebiT didi intensivobiT 

aorTqlebs mas. miuxedavad amisa Zlier daWaobebul nidagebze evkaliptis 

kultura ver viTardeba. 

 evkaliptis saxeobaTa umetesoba didi da saSualo zomis swrafad 

mzardi xeebia, iSviaTadad dabaltaniani an buCqebi. simaRlis mixedviT 

evkaliptis saxeobebi sam jgufad iyofa: pirveli, maRali tanis 25 m-ze 

meti simaRlis (tirifisebri _ E.viminalis,  sferuli _ E. globulus da 

giganturi _ E. gigantea evkaliptebi); meore, saSualo tanis 15-20 m 

simaRlis (lega _ E. cinerea, makarturi _ E. macarturi da sxv.) da mesame, 

dabali tanis 15 m-ze naklebi simaRlis (kordata _ E.cordata, 

kamaldulensi _ E. camaldulensis da sxv.). saqarTveloSi gavrcelebul 

saxeobebs Soris dominirebs tirifisebri evkalipti, romelic 

yinvagamZleobiT gamoirCeva.  

      mcenaris jiSuri Sedgeniloba da asaki gavlenas axdens foTlis 

formaze da ferze, masSi eTerovani zeTis Semcvelobaze. magaliTad, 

tirifisebri axalgazrda evkaliptis foTlebi mwvane SeferilobiT da 
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viwro an farTo lanceturi formiT xasiaTdebian. rac Seexeba asakovani 

foTlebs, _ isini muqi-mwvane SeferilobiT da lancetur-namglisebri 

formiT gamoirCevian. lega evkaliptis axalgazrda foTlebi mwvane feris 

momrgvalo an gulisebri formisaa, cviliseburi fifqiT dafaruli; 

xolo asakovani foTlebi _ cisferia, farTo an viwro lancetisebri. 

     evkaliptis foTlebSi eTerovani zeTis Semcveloba da qimiuri 

Sedgeniloba damokidebulia mcenaris saxesxvaobasa da agroekologiur 

faqtorze, mis asakze. evkaliptis zogierTi saxeobis foTlebSi 

eTerovani zeTis Semcveloba arsebiTad gansxvavebulia da saSualo 

maCveneblis mixedviT Semdeg suraTs iZleva: makarturi _ 0,9%, sferuli _ 

2%, lega _ 3,0-3,5%. ZiriTadi komponentis cineolis raodenoba icvleba 

50%-dan 80%-mde.  

     mcenaris asaki mniSvnelovan zegavlenas axdens mis foTolSi 

eTerovani zeTis raodenobriv da naklebad Tvisobriv Sedgenilobaze, 

rac kargad Cans cxrlis 3.1.2 monacemebidan lega evkaliptis magaliTze.  

 

                                                        cxrili 3.1.2. 
 

sxvadasxva asakis lega evkaliptis foTlebSi eTerovani  

zeTis Semcveloba 

# mcenaris asaki eTerovani zeTis Semcveloba, 
% 

cineoli,  
    % 
 nedli masa  mSrali masa 

 
1 axalgazrda (iuveniluri)  

(1-2 weli) 
2,3 4,8 70 

2 gardamavali (3-4 weli) 0,7 1,3 76 
3 zrdasruli  (10-12 weli)  1,1 1,7 64 
 
 axalgazrda (iuveniluri) evkaliptis foTlebi eTerovan zeTs 2- 

jer meti raodenobiT Seicavs, vidre zrdasruli mcenaris foTlebi. am 

monacemebma safuZveli daudo dasavleT saqarTveloSi evkaliptis 

amonayari _ sakafi kulturis saxiT gaSenebas, rac gulisxmobs 

axladgaSenebuli plantaciidan pirveli mosavlis aReba-aWras 2-3 wlis 

periodSi. pirveli mosavlis aReba-aWra warmoebs gazafxulze mcenaris 

fesvis yelidan 10-15 m-is simaRleze. mcenaris momZlavrebis Semdeg 

aWrebis Catareba SesaZlebelia rogorc adre gazafxulze, aseve gvian 
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Semodgomaze. amonayari _ sakafi kulturisaTvis warmatebiT gamoiyeneba 

lega da tirifisebri evkaliprebi. 

      nedleulis gadamuSaveba SesaZlebelia rogorc nedli, aseve 

mSrali saxiT. nedleulis Sroba unda Catardes bunebriv pirobebSi, 

rogorc wesi CrdilSi, rac uzrunvelyofs eTerovani zeTebis 

maqsimaluri raodenobiT SenarCunebas. evkaliptis nedleulidan 

eTerovani zeTis miReba ZiriTadad wyli orTqlTan gamoxdiT xdeba. 

gamoxdis win nedleuli qucmacdeba 1,0-1,5 sm zomis nawilakebad 

eTerovani zeTis gamosavlianobis gazrdis mizniT. wylis orTqlTan 

gamoxdis procesis xangrZlivoba standartul aparatebSi (kubi) 2-3 sT-s 

Seadgens. 

     evkaliptis eTerovani zeTis Sedgeniloba sakmaod rTulia, igi 

Seicavs 130-ze met individualur komponents. cxrilSi 3.1.3 mocemulia 

evkaliptis zogierTi saxesxvaobis eTerovan zeTSi ZiriTadi qimiuri 

naerTebis Semcveloba 

                                                               cxrili 3.1.3 
 

evkaliptis zogierTi saxesxvaobis eTerovan zeTSi 
ZiriTadi qimiuri naerTebis Semcveloba 

 
# qimiuri naerTis 

dasaxeleba 
evkaliptis eTerovan zeTSi Semcveloba, % 

sferuli lega kamaldulensi 

1 1,8 – cineoli  60,0 69,0 18,5 
2  - pineni 12,4 1,27 3,75 

3 d - limoneni 2,2 - - 
4 n  - cimoli 1,6 1,2 31,2 

5 linalooli 0,1 - - 
6 linalilacetati - - 4,5 
7 nerilacetati - - 9,3 
8 terpinenoli – 4 - 0,74 - 
9 - terpineoli - 2,91 - 

10 - terpinilacetati - 11,3 - 

11 aromadendreni 6,5 - - 
12 kominali - 11,0 8,54 
13 felandrali - 5,5 5,69 
14 kriptoni - 5,5 5,70 
15 piperitoni  - - 6,3 
 
             evkaliptis eTerovani zeTi uferuli an moyavisfro Seferilobis 

advilad moZravi siTxea, romelic xasiaTdeba Semdegi fizikuri da 
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qimiuri maCveneblebiT: simkvrive _ 0,9078, eTeris ricxvi _ 15,69, 

mJavianobis ricxvi _ 2,25, gardatexis koeficienti _ 1,4650. eTerovani 

zeTis suni damokidebulia dominanti qimiuri komponentebis bunebaze.  

      praqtikaSi evkaliptebis eTerovan zeTebs sam jgufad yofen: 

samedicino, saparfiumerio da teqnikuri. samedicino daniSnulebis 

eTerovani zeTis xarisxi ganisazRvreba masSi cineolis SemcvelobiT, _ 

rac metia am naerTis raodenoba, miT maRalia xarisxi. evkaliptis zeTi 

gamoirCeva Zlieri antiseptikuri moqmedebiT da warmatebiT gamoiyeneba 

samedicino praqtikaSi rigi daavadebebis sawinaaRmdego saSualebad.  

 

 

             3.1.3. citrusovanTa eTerovani zeTebi 

 

 eTerovani zeTebis gamoyofa SesaZlebelia citrusovani mcenareebis 

foTlebidan, yvavilebidan da nayofis kanidan. Camoyalibebuli tradiciis 

mixedviT mcenaris sxvadasxva organodan miRebul zeTs sxvadasxva saxeli 

ewodeba, kerZod, yvavilebis zeTs _ nerolis, foTlebisa da ylortebis 

zeTs _ petigrenis, xolo kanis zeTs _ konkretuli mcenaris (limonis, 

forToxlis, mandarinis da sxv.) saxeli. 

 eTerovani zeTis meti gamosavali da maRali xarisxis miReba 

SesaZlebelia axlad mokrefili, axalgazrda foTlebis dayovnebis 

gareSe gadamuSavebiT. citrusovanTa foTlebidan da ylortebidan 

eTerovani zeTis miReba xdeba wylis orTqlTan gamoxdis meTodiT. 

 forToxlis foTlebidan eTerovani zeTis gamosavali 0,125 %-s 

Seadgens. zeTi moyviTalo gamWirvale siTxea da xasiaTdeba Semdegi 

maCveneblebiT: simkvrive _ 0,843-0,862, gardatexis koeficienti _ 1,478-1,488. 

misi ZiriTadi  Semadgeneli komponentebia: geranioli (12,7%), citrali 

(4%) da sxva. zeTi xasiaTdeba nerolis surneliT.  

      limonis foTlebidan eTerovani zeTis gamosavali 0,30%-s Seadgens. 

igi moyviTalo feris siTxea, xvedriTi woniT _ 0,864, gardatexis 

maCvenebeli _ 1,479. eTerovani zeTis ZiriTadi Semadgeneli komponentebia: 

citrali (15%), linalooli, geranioli, neroli da sxva. 

 mandarinis foTlebidan eTerovani zeTis gamosavali 0,14 %-ia. igi 

momwvano-moyviTalo feris siTxea, romlis simkvrivea _ 0,852 da 
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gardatexis maCvenebli _ 1,475-1,488. misi ZiriTadi Semadgeneli nawilia: 

cimoli (50%), pineni, kamfeni da sxva. 

 citrusovanTa nayofis kanisagan eTerzeTis gamoyofa SesaZlebelia 

meqanikuri meTodiT _ dawnexviT. zeTis sruli gamowvilva SesaZlebelia 

gamownexili masis eqstraqciiT.  gamxsnelad ZiriTadad eTilis spirti 

gamoiyeneba. gamoyofili eTerovani zeTi  nayofisaTvis damaxasiaTebeli 

surnelis matarebelia, ris gamoc farTod gamoiyeneba kvebis 

mrewvelobaSi, ualkoholo da alkoholiani sasmelebis warmoebaSi, aseve 

parfiumeriasa da kosmetikaSi.  

      forToxlis kanidan eTerovani zeTis gamosavali 0,5-0,67%-ia. igi 

warmoadgens nayofis aromatisa gemos matarebel yviTeli feris  mqone 

siTxes Semdegi maxasiaTeblebiT: xvedriTi wona _ 0,8485-0,8504, gardatexis 

maCvenebeli _ 1,4727-1,4742. zeTis ZiriTadi komponentia limoneni (90 %- 

mde). igi aseve Seicavs linalools, α _ terpineols da sxva nivTierebebs. 

 mandarinis kanis eTerovani zeTi Ria moyviTalo feris siTxea, 

mandarinis specifiuri suniT. igi xasiaTdeba Semdegi  fizikur-qimiuri 

maCveneblebiT: xvedriTi wona _ 0,828, gardatexis maCvenebeli _ 1,476, 

eTeris ricxvi _ 3,6. mandarinis kanis  eTerovani zeTis ZiriTadi 

komponentia α _ limoneni (75-95%). zeTi mcire raodenobiT Seicavs γ _ 

terpinens,  da β _ pinens, miricens, linalools da sxva nivTierebebs. 

 limonis kanisagan gamoyofili eTerovani zeTi Ria-moyviTalo 

Seferilobis  gamWirvale siTxea, xasiaTdeba Semdegi fizikur-qimiuri 

maCveneblebiT: simkvrive _ 0,834, gardatexis maCvenebeli _ 1,476, eTeris 

ricxvi _ 4. limonis kanis eTerovani zeTis ZiriTadi komponentia        

α-limoneni (50-90%). zeTi agreTve Seicavs α  da β  pinens, sabinens da sxva 

nivTierebebs. 

 citrusovani mcenareebis yvavilis mxolod erTi nawili iZleva 

nayofs, romelic sasaqonlo produqtad yalibdeba. yvavilebis didi 

nawili ki cviva an iZleva mcire zomis gamonaskvebs. SemuSavebulia 

agroteqnologiuri RonisZieba, romelic iTvaliswinebs, mosavlisaTvis 

zianis miyenebis gareSe, yvavilis erTi nawilis krefas, darCenili meore 

nawilis intensiuri ganviTarebis xelSewyobis mizniT da dakrefili 

yvavilebisagan maRalxarisxovani zeTis miRebas. yvavilebis aReba xdeba 

SerCeviTi meTodiT april-maisSi, maTi sruli gaSlis momentSi, im 
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angariSiT, rom mcenareze darCes yvavilebis naxevarze meti. nedleuli 

ikrifeba mSral amindSi, dilis saaTebSi da namis SeSrobis Semdeg 

swrafad unda moxdes misi gadamuSaveba. eTerovani zeTis gamoyofa xdeba 

hidrodistilaciis meTodis gamoyenebiT. 

 adgilobrivi jiSis forToxlis yvavilis eTerovani zeTi 

warmoadgens moZrav muqi-yviTeli feris siTxes, yvavilisaTvis 

damaxasiaTebeli sasiamovno suniT. zeTis gamosavali Seadgens 0,021 %-s 

da xasiaTdeba Semdegi fizikur-qimiuri maCveneblebiT: gardatexis 

maCvenebeli - 1,4725, eTeris ricxvi - 13,8, mJavianobis ricxvi - 5,1. 

 forToxlis yvavilidan miRebuli zeTis terpenuli nawili 

ZiriTadad Seicavs: α - da β - pinens, sabinens, mircens, limonens,          

α - terpinens da sxva naerTebs. terpenuli naxSirwyalbadebis jami 

eTerzeTis masis 40%-mde Seadgens da ZiriTadad naerTs sabineni 

warmoadgens. terpenuli spirtebidan eTerovani zeTi Seicavs: 

linalools, citronelols, nerols, α - terpineols da sxva naerTebs, 

romelTa jamuri raodenoba saerTo masis 40%-s Seadgens. aldehidebis 

(benzaldehidi, fenilacetaldehidi da sxv.) jamuri raodenoba 5%-ia. unda 

aRiniSnos, rom α - limonenis Semcveloba ar aRemateba 0,3%-s. maSin 

rodesac am nivTierebis Semcveloba forToxlis kanis eTerovan zeTSi  

90 %-is tolia. 

 unSius jiSis mandarinis yvavilis eTerovani zeTi Znelad moZravi 

muqi yavisferi blanti siTxea, specifiuri sasiamovno suniT, romelic 

mkveTrad gansxvavdeba forToxlis yvavilis zeTisagan. zeTis gamosavali 

0,011 %-s Seadgens da xasiaTdeba Semdegi fizikur-qimiuri maCveneblebiT: 

gardatexis maCvenebeli - 1,4725, eTeris ricxvi - 19,8%, mJavianobis ricxvi 

- 5,1. forToxlis yvavilis eTerovani zeTisagan gansxvavebiT, mandarinis 

zeTSi terpenuli naxSirwylebis Semcveloba saerTo masis  25 %-s ar 

aRemateba da warmodgenilia Semdegi nivTierebebiT: α - da β-pineni, 

sabineni, limoneni, ocemini da sxv. mandarinis yvavilis eTerovani zeTi 

mdidaria fenoluri bunebis naerTebiT, romelTagan ZiriTadi komponentia 

Timoli da misi meTilis eTeri. 

 citrusovanTa nayofSi da yvavilSi eTerovani zeTebis 

raodenobrivi da Tvisobrivi Sedgeniloba mkveTrad gansxvavebulia 

erTmaneTisagan. 
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            4. subtropikuli cximzeTovani nedleulis 

                    Senaxva da gadamuSaveba 

          4.1. cximzeTebis miRebis ZiriTadi principebi 

                       da gansazRvrebebi 

      

      cximzeTovans uwodeben mcenares, romelic nayofSi an TeslSi didi 

raodenobiT agrovebs cximovan zeTebs. es naerTebi mniSvnelovan rols 

asruleben cocxali organizmis ganviTarebis procesSi.  cximebs rogorc 

samarago nivTierebebs mcenare iyenebs energiis wyarod Teslis gaRivebis 

procesSi. cximebi glicerinis da maRalmolekuluri cximmJavebis rTuli 

eTerebis (gliceridebi) narevia, romlis SemadgenlobaSi SeiZleba 

Sediodes aTeulobiT cximmJava. mcenareuli cximebis SedgenilobaSi 

umeteswilad warmodgenilia: ujeri cximmJavebidan _ oleinis, linolis 

da linolenmJavebi; najeri cximmJavebidan _ palmitinis da stearinmJavebi. 

mcenareuli cximebi SeiZleba iyos erTmJaviani da sxvadasxva mJaviani. 

erTmJavianis SedgenilobaSi Sedis erTi konkretuli mJava.  erTmJaviani 

gliceridebi gvxvdeba mxolod mcire raodenobis mcenareebis 

cximzeTebSi. amis magaliTia zeTisxili, romelSiac cximmJavebis saerTo 

Semcvelobis 80%-s oleinmJava warmoadgens. mcenareuli zeTebis didi 

nawili sxvadasxva mJaviani gliceridebis narevebisagan Sedgeba. 

mcenareuli cximzeTebi mxolod 95-98%-iT warmoadgenen sufTa 

trigliceridebs da yovelTvis Seicaven Tavisufal cximmJavebs, 

steroidebs da lipidebis sxva warmomadgenlebs. 

       cximovani zeTebis Tvisebebze da xarisxze msjeloben maTi 

fizikuri da qimiuri maCveneblebis mixedviT. fizikuri maCveneblebidan 

aRsaniSnavia xvedriTi masa, gardatexis koeficienti, dnobisa da 

gamyarebis temperatura, aalebis temperatura. zeTebis xarisxis 

ganmsazRvreli qimiuri maCveneblebi:  

 mJavianobis ricxvi _ aris KOH-is raodenoba miligramobiT, 

romelic saWiroa 1 g cximzeTSi Semavali Tavisufali cximmJavebis 

gasaneitraleblad da aCvenebs Tavisufali mJavebis Semcvelobas. rac 

ufro maRalia mJavianobis ricxvi, miT ufro dabalia cximzeTis xarisxi 

da piriqiT. 
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 gasapvnis ricxviT _ aris KOH-is raodenoba miligramobiT, 

romelic saWiroa 1 g cximSi Semavali Tavisufali da gliceridebTan 

SekavSirebuli mJavebis gasaneitraleblad da axasiaTebs cximzeTSi 

Semavali cximovani mJavebis saerTo raodenobas. 

 iodis ricxvi _ aris iodis raodenoba gramobiT, romelsac 

SeierTebs 100 g cximi da warmoadgens cximzeTis ujerobis xarisxis 

sazoms. rac ufro maRalia iodis ricxvi, miT metia ujeri cximovani 

mJavebis raodenoba da ufro Txieria cximi. 

      ujeri mJavebis maRali Semcvelobis mqone cximzeTi Srobis unaris 

mqone zeTebs miekuTvneba da laq-saRebavebis warmoebaSi gamoiyeneba. 

      mcenareuli cximzeTebi, romlebsac Cveulebriv zeTebs uwodeben, 

garkveuli specifiurobiT xasiaTdebian cxovelur cximebTan SedarebiT. 

mcenareuli zeTebis umravlesoba Txevadi konsistenciisaa, garda palmis, 

kakaosa da qoqosis cximzeTebisa. aRniSnuli fizikuri Tvisebebi 

gapirobebulia mcenareul cximebSi  cximovani mJavebis  SemcvelobiT.  

najeri cximovani mJavebi xasiaTdebian ufro maRali lRobis 

temperaturiT, amitom cximebi najeri mJavebis upiratesi SemcvelobiT 

rogorc wesi myaria, xolo ujeris SemTxvevaSi ki Txevadi. 

       cximzeTebs adamiani sami ZiriTadi miznisaTvis iyenebs rogorc 

sakveb produqts, samkurnalo saSualebasa da teqnikuri daniSnulebiT. 

garda imisa, rom mcenareuli zeTebi uSualod sakvebad gamoiyenebian, 

maTgan agreTve miiReba sxva sakvebi cximebi. kargad aris cnobili 

cximzeTebis samkurnalo Tvisebebi. zogierTi mcenareuli zeTi saukeTeso 

saSualebaa hipertoniis sawinaaRmdegod, igi winaaRmdegobas uwevs 

kapilarebSi qolesterinis dagrovebas. aseve warmoadgens kuWis gawmendis 

saukeTeso saSualebas, gamoiyeneba Wrolobebisa da damwvrobis 

sawinaaRmdegod. 

 zogierTi zeTi xasiaTdeba swrafi Srobis unariT mkvrivi afskis 

warmoSobiT, rac metia ujeri mJavebis Semcveloba cximzeTSi, miT ufro 

intensiurad mimdinareobs Sroba. amitom zeTebs didi gamoyeneba aqvT 

laq-saRebavebis warmoebaSi. aseT zeTebze damzadebuli saRebavi gamZlea 

atmosferuli naleqebisa da qimiuri reagentebis mimarT. erT-erTi aseTi 

zeTia tungis zeTi, romelic masobrivad gamoiyeneba saRebavebis 

dasamzadeblad.  
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 cximzeTovani nedleulis damzadeba drois mcire monakveTSi xdeba, 

xolo zeTis gamoxda ki xangrZlivi dros moiTxovs. amitom didi 

mniSvneloba eniWeba nedleulis gadamuSavebamde Senaxvis operacias 

xarisxis SenarCunebiT da udanakargod. 

 pirvel teqnologiur process warmoadgens Sroba, romelsac 

uaRresad didi mniSvneloba eniWeba Teslis normalurad Senaxvisa da 

gadamuSavebis Semdgomi procesebisaTvis. 

 cximis gamoyofas nedleulidan ori meTodiT axdenen – dawnexiT da 

eqstraqciiT. 

 dawnexva Tavis mxriv SeiZleba iyos civi da cxeli. civad dawnexvis 

SemTxvevaSi zeTis gamosavlianoba dabalia. amasTan erTad Seicavs 

cilovan da koloidur nivTierebebs da cudad inaxeba. civad dawnexvas 

iyeneben maRalxarisxovani sakvebi an samkurnalo zeTis misaRebad. 

zogjer mimarTaven civi da cxeli dawnexvis kombinacias. Tesls jer 

civad wnexen, xolo darCenil nawils cxlad. dawnexis meTodi zeTis 

miRebis uZvelesi xerxia. misTvis  damaxasiaTebelia zeTis SedarebiT 

didi danakargebi, rogorc wesi narCenSi (Sroti) zeTis Semcveloba misi 

masis 8%-s aRwevs.  swored amitom, dawnexvis meTodi  Seicvala 

eqstraqciis meTodiT. nedleulis damuSaveba xdeba iseTi organuli 

gaxsnelebis gamoyenebiT, romelSic advilad ixsneba cximzeTi. 

 gamoiyeneba agreTve zeTis miRebis kombinirebuli meTodi. zeTi 

miiReba dawnexiT, xolo  Semdeg darCenil myar masas utardeba  

eqstraqcia zeTis sruli gamowvilvis mizniT.  

 dawnexiT zeTis miRebis SemTxvevaSi Tanmimdevrulad tardeba 

Semdegi teqnologiuri procesebi: cximzeTovani nedleulis naWuWis 

damsxvreva da mocileba, Teslis daqucmaceba (sresilis momzadeba), 

miRebuli masis hidroTermuli damuSaveba (wyliT da siTboTi), dawnexa, 

miRebuli zeTis rafinacia (gawmenda). dawnexisaTvis uwyveti qmedebis 

Snekuri danadgarebi gamoiyeneba. 

 eqstraqciis meTodiT cximis miReba gansakuTrebiT dadebiT Sedegs 

iZleva cximis dabali Semcvelobis nedleulis SemTxvevaSi. eqstraqciis 

meTodi damyarebulia cximis kargad xsnadobaze zogierT gamxsnelSi. 

process safuZvlad difuziis movlena udevs. didi mniSvneloba aqvs 

gamxsnelis SerCevas. igi unda iyos naklebad cecxlsaSiSi, aratoqsikuri 
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adamianis organizmisaTvis, unda iyos aqroladi, raTa swrafad 

moscildes zeTs, ar unda xsnides nedleulis sxva qimiur nivTierebebs, 

unda iyos iafi. bunebrivia, rom absoluturad am moTxovnebs verc erTi 

gamxsneli ver akmayofilebs. cximzeTebis saeqstraqciod gamoiyeneba 

benzini da heqsani. 

 

                        4.1.1. tungi 

 

    saqarTveloSi mzardi subtropikuli cximzeTovani kulturebidan 

yvelaze mniSvnelovania tungi.  gvxvdeba mcenaris ori saxeoba iaponuri _ 

Aleurites cordata  da Cinuri _ Aleurites fordii . CvenSi ZiriTad Cinuri 

saxesxvaobaa gavrcelebuli. am saxesxvaobis tungis nayofi ufro didi 

zomisaa, vidre iaponuris. igi maRalmosavliania, yinvagamZlea 

(dauzianeblad uZlebs -10-120C ), ukeTesad Seegua Cvens pirobebs. 

       saqarTveloSi tungis Semotana ukavSirdeba 1896w. ganxorcielebul 

eqspedicias da  iaponuri tungis ramodenime nergis dargvas Caqvis 

saufliswulo mamulSi. pirveli sacdeli plantacia gaSenda 1927 w. 

baTumis botanikur baRSi iaponuri tungiT. Cinuri tungis Teslebi  

Semotanili iqna 1929 w. CineTidan da 1932 w. amerikidan, riTac safuZveli 

daedo saqarTveloSi samrewvelo plantaciebis gaSenebas. 

     tungi kakalnayofiani kulturaa. nayofi warmoadgens 4-5 budian 

kolofs, masSi moTavsebuli TeslebiT, romelebic Tavis mxriv gulisagan     

da naWuWisagan Sedgeba. Cinuri tungis nayofis masa 18-40 g Seadgens, 

xolo Teslis – 2-5 g-s. 

      tungis Teslis guli Seicavs 56-65% cxims, romlis 80%-s 

oleostearinis mJava warmoadgens, romelic linolenis mJavisagan 

gansxvavdeba mxolod imiT, rom SeuRlebul mdgomareobaSi aqvs sami 

ormagi kavSiri. swored es cximmJava gansazRvravs tungis zeTis yvela 

damaxasiaTebel Tvisebas. kerZod, swrafad Srobasa da apkis warmoqmnis 

unars, mdgradobas atmosferuli movlenebisa da qimiuri reagentebis 

mimarT. cximis garda tungis Teslis guli Seicavs: 19-20% cilovan 

nivTierebebs, 10-11% hemicelulozas, 8-9% celulozas, 6-7% saqarozas da 

0,5% monoSaqrebs. tungis nayofisa da Teslis damwifebis procesSi 

cximis raodenobriv zrdasTan erTad icvleba maTi Sedgeniloba. kerZod, 
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daumwifari Teslidan miRebuli zeTi didi raodenobiT Seicavs 

Tavisufal mJavebs da xasiaTdeba maRali mJavianobis ricxviT. Semdgomi 

damwifebis fazaSi gliceridebis intensiuri warmoqmnis paralelurad 

mJavianobis ricxvi TandaTanobiT mcirdeba. damwifebis fazaSi icvleba 

tungis zeTis iodis ricxvis maCvenebelic. nayofis damwifebis pirvel 

etapze ZiriTadad najeri cximmJavebi grovdebian, romlebic simwifis 

Semdgom fazaSi ujer cximmJavebad gardaiqmnebian. ujeri cximmJavebis 

Semcirebis kvalobaze mkveTrad izrdeba zeTSi oleostiarinis mJavis 

Semcveloba. nayofis da Teslis damwifebis procesSi kanonzomierad 

izrdeba cximzeTis iodis ricxvis maCvenebeli, gansakuTrebiT cximzeTis 

maqsimaluri raodenobiT dagrovebis periodSi (oqtomberi, noemberi). 

      tungis nayofis simwifis maCvenebelia xidan Camocvena. damwifebuli 

Cinuri tungis nayofi muqi mowiTalo feriT xasiaTdeba. saqarTvelos 

subtropikuli zonis pirobebSi nayofis momwifeba da Camocvena iwyeba 

iwyeba oqtombris meore naxevridan da grZeldeba dekembramde.  

      plantaciaSi akrefil tungs aclian garenayofs da miRebul Tesls 

45% tenianobiT awvdian gasaSrobad. Srobis procesis mizania moacilos 

Tesls zedmeti teni, gaxados Senaxvisunariani da moamzados igi Semdegi 

teqnologiuri procesebisaTvis. tungis Sroba xorcieldeba specialur 

saTavsoebSi, bunebriv atmosferul pirobebSi an aqtiuri ventilirebiT 

400C temperaturis mqone haeriT 8-10% narCen tenianobamde. gamSrali 

nayofi Tanabar muq-wablisfer Seferilobas iZens. 

       cximovani zeTis gamosavlianobis gazrdis mizniT Tesls 

aqucmaceben specialuri mowyobilobebis gamoyenebiT. daqucmacebis 

procesSi irRveva Teslis mTlianoba, iSleba ujredebis didi nawili, 

rac aadvilebs zeTis gamoyofas. Teslis dispersiis xarisxi, sxva 

Tanabar pirobebSi, ganapirobebs zeTis gamosavals. rac metadaa 

daqucmacebuli Tesli, miT maRalia zeTis gamosavlianoba. miRebuli masa 

(sresili) muSavdeba 105-1100C  temperaturis mqone wylis orTqliT da 

gamomuSavebul zelilas miawvdian dasawnexad. dawnexis procesi or 

etapad mimdinareobs. pirvel, winaswari gamoyofis etapze Tesls 

scildeba masSi arsebuli zeTis naxevari. dawnexis meore etapi 

xorcieldeba maRali wnevis qveS Snekuri wnexebis gamoyenebiT. am 

procesis Semdeg miiReba Sroti, romelSic zeTis narCeni raodenoba 7%- 
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is farglebSia. zeTis am nawilis gamoyofa SesaZlebelia eqstraqciis 

procesis gamoyenebiT. tungis nayofidan zeTis  gamosavlianobas 47-68%- 

is farglebSia. Sroti xasiaTdeba Semdegi qimiuri SedgenilobiT: 

polisaqaridebi – 42-43%, lipidebi – 6-7%, azoti – 4%, mineraluri 

nivTierebebi – 5-6%, kaliumi – 2-3% da sxv. 

      saqarTvelos subtropikuli niadagobriv-klimatur pirobebSi  

Cinuri saxesxvaobis tungis mcenaris Teslidan miRebuli zeTi 

xasiaTdeba cximmJavebis Semdegi  SemcvelobiT: oleostearinis mJava _ 

78,7%, linolis mJava _ 10,4%, palmitinis mJava _ 5,1%, oleinis mJava _ 

3,5%, stearinis mJava _ 1,4%, dabalmolekuluri mJavebi _ 0,9%. ujeri 

cximmJavebis jamuri Semcveloba cximzeTSi 92,6%-s Seadgens. 

       tungis zeTi moyviTalo – moyavisfro feris mqone siTxea 

xvedriTi woniT 0,925-0,943  standartis moTxovnaTa Sesabamisad tungis 

zeTis mJavianobis ricxvis maCvenebeli ar unda aRematebodes 4-s, xolo 

iodis ricxvi _ ara nakleb 160-sa. 

       tungis zeTze damzadebuli saRebavebi Seucvlelia avtomobile-

bisa da TviTmfrinavebis SesaRebad, aseve gemTmSeneblobaSi gemis Zirebis 

dasafarad da poligrafiaSi. 

 

                                   

                          4.1.2. Cais Tesli 

 

     Cais mcenare yvavilobs da iZleva nayofs, romelic momwifebamde 

momwvano feris gluvi zedapiris mqone 3-4 budian kolofs warmoadgens. 

nayofis TiToeul budeSi TiTo cali Tesli aris moTavsebuli. Cais 

Teslis damwifebis niSnebia _ kolofis ruxi Seferiloba, misi gaxsna da 

Teslis Camocvena. Tesli mrgvali an ovaluri formisaa da dafarulia 

mkvrivi yavisferi garsiT. Teslis garsi msxvrevadia, romlis qveS Txeli 

moyviTalo-TeTri apkia moTavsebuli. Cais Teslis diametri saSualod 13 

-15 mm-s, xolo masa _ 0,8-1,2 g-s Seadgens. Teslidan gulis gamosavali 70% 

-is farglebSia da praqtikulad mTeli cximzeTi masSi aris Tavmoyrili. 

damzadebis momentSi Cais TeslSi tenis Semcveloba 45-50%-s Seadgens. 

      cximzeTis misaRebad gamiznuli Cais Tesli xasiaTdeba Semdegi 

qimiuri SedgenilobiT: wyali _ 15-20%, lipidebi _ 18-20%, saponinebi _ 9-
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10%, naxSirwylebi _ 56%, maT Soris, saxamebeli _ 32%, cilovani 

nivTierebebi _ 8,5%, mineraluri nivTierebebi _ 3%.  

     Cais Teslidan zeTis miReba SesaZlebelia dawnexiT da eqstraqciiT. 

gamoyofili zeTi moyviTalo-Calisferidan muqSi gadamavali ferisaa, 

damaxasiaTebeli suniT. zeTi xasiaTdeba Semdegi fizikuri da qimiuri 

maCveneblebiT: xvedriTi wona _ 0,903-0,927, mJavianobis ricxvi _ 0,37-4,0%, 

gasapvnis ricxvi _ 188-197, iodis ricxvi _ 78-93.  

       Cais Teslis cximzeTi araSrobadi zeTebis kategorias miekuTvneba 

da ZiriTadad teqnikuri miznebisaTvis gamoiyeneba, rogorc sacxi 

saSualeba, aseve zogierTi saxis sarecxi saSualebis da farmacevtuli 

preparatebis dasamzadeblad. saponinebis maRali Semcvelobis gamo Cais 

Teslis zeTi sakvebad ar gamoiyeneba. saponinebi glikozidebia stero-

iduli bunebis aglikoniT - sapogeniniT. saponinebi amorfuli, wyalSi 

kargad xsnadi, Zlieri aqafebis unaris mqone, zedapirulad aqtiuri, 

Sxamiani nivTierebaa. igi ar Seicavs azots. adamianis organizmSi 

moxvedrisas iwvevs mowamvlas. gamoiyeneba medicinaSi, higienuri da 

sadezinfeqcio saSualebebis warmoebaSi. 

 

                           4.1.3. zeTisxili 

             

     zeTisxili (Olea europea) erT-erTi uZvelesi maradmwvane, xexilovani 

subtropikuli kulturaa. igi gamoirCeva sicocxlis gansakuTrebuli  

didi xangrZlivobiT da arsebuli monacemebiT 200 wlis asakSic 

msxmoiarobs. kulturuli zeTisxilis xe simaRliT 5-10 metrs aRwevs. 

nayofi kurkovania, ovaluri formis, Tavdapirvelad mwvane, Semdeg 

mowiTalo, xolo momwifebis fazaSi molurjo-Savi SeferilobiT. 

nayofis sigrZe meryeobs 1-3 sm-is, xolo sisqe 0,2-0,8 sm-is farglebSi. 

nayofis saerTo masis 75-85%-s rbilobi warmoadgens. nayofis wona 4-dan 

15 gramamde meryeobs da ZiriTad damokidebulia mcenaris jiSze da 

agroekologiur faqtorebze. 

 zeTisxilis nayofi cximebis, cilebis, naxSirwylebis, vitaminebis da 

mineraluri nivTierebebis didi raodenobiT Semcvelobis gamo maRali 

kvebiTi da samkurnalo-profilaqtikuri RirebulebiT xasiaTdeba. 
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     zeTisxilis nayofi gamoiyeneba dakonservebuli produqtebis da 

zeTis misaRebad. mosavlis daniSnulebidan gamomdinare nayofi ikrifeba 

simwifis sxvadasxva stadiaSi: adreul etapze, rodesac nayofi miaRwevs 

maqsimalur zomebs da kanis Seferiloba Ria - mwvanes (agvisto- 

seqtemberi) “mwvane nayofebis”  dakonservebis SemTxvevaSi da biologiuri 

simwifis fazaSi zeTis misaRebad, agreTve “Savi nayofebis” dakonservebis 

SemTxvevaSi (noemberi-dekemberi). 

      zeTisxilis nayofi zeTs Seicavs rbilobSi da Teslis gulSi. 

nayofis rbilobi zeTis SemcvelobiT 4,3-jer aRemateba Tesls (cxrili 

4.4.1).  

                                                           cxrili 4.4.1 

                 zeTisxilis  nayofis  qimiuri  Sedgeniloba 

# maCvenebeli, %    rbilobi      Tesli 

1 wyali       25,0        12,0 

2 cximzeTi       56,4        13,0 

3    azotovani nivTierebebi       6,8        13,2 

4 naxSirwylebi       9,1        59,6 

5 mineraluri nivTierebebi       2,7         2,2 

                                                                         

      teqnologiur damuSavebamde damzadebuli nedleuli Txeli feniT 

inaxeba gril garemoSi. dauSvebelia nayofis gorebad dayra da am 

formiT Senaxva. Caxureba iwvevs fermentuli procesebis gaaqtiurebas, 

mJavianobis zrdas, arasasurvel cvlilebebs cximzeTis SedgenilobaSi 

da saboloo jamSi xarisxobrivi maCveneblebis daqveiTebas. 

      dasakonserveblad gamiznul zeTisxilis mwvane nayofebi irecxeba 

wyliT da muSavdeba 0,75-1,5%-iani natriumis tutiT glikozidis _ 

oleuropeinis daSlis mizniT. tute xsnaris nayofebSi SeRwevis da 

glikozidis daSlis xangrZlivoba 8-16 sT-s Seadgens. procesis 

dasrulebis Sesaxeb fenoftaleinis 2%-ian xsnarTan reaqciiT msjeloben. 

wiTeli feris warmoqmna glikozidis sasurvel siRrmemde daSlaze 

metyvelebs. Semdeg operacias nayofebidan tutis mocileba warmoadgens 

gamdinare Tbili wylis nakadiT an periodulad misi gamocvliT. nayofis 

recxva 1-2 dRe-Ramis ganmavlobaSi grZeldeba da procesis dasruleba 

feradi reaqciiT mowmdeba. amis Semdeg garecxil nayofebs specialur 
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kasrebSi aTavseben da asxamen aduRebiT momzadebul 5%-ian sufris 

marilis xsnars. 3-5 dRe-Ramis Semdeg marilxsnaris koncentracia ahyavT 

6%-mde marilis koncentrirebuli xsnariT da emateba 1%-iani Saqris 

xsnari, rac dasabams aZlevs rZemJava duRilis process. amis Semdeg 

kasrebi mWidrod ixureba airsavali milebiT aRWurvili saxuravebiT da 

idgmeba 27-300C-is pirobebSi 30-36 dRe-Ramis ganmavlobaSi. procesis 

mimdinareobis dros nayofis mwvane feri oqrosferi SeferviT icvleba 

da rbilobi advilad scildeba Tesls. marilis koncentracia produqtSi 

4-4,5%-s, xolo mJavianoba 0,3-0,6%-s aRwevs. yovelive aRniSnuli 

organoleptikur maCveneblebTan erTad procesis dasrulebis da 

zeTisxils nayofis damarilebis maCvenebelia. rZemJava duRilis procesis 

dasrulebis Semdeg nayofs avleben wyalSi, aTavseben qilebSi, asxamen 7% 

-ian marilis wyalxsnars da asterileben. marilis xsnaris da nayofis 

Tanafardoba Seadgens  4:6.  

      biologiuri simwifis fazaSi myofi zeTisxilis  Savi nayofebi 

irecxeba wyliT. Semdeg Tanabari feniT Tavsdeba specialur WurWlebSi, 

eyreba mSrali sufris marili da ixureba. nayofis da marilis 

Tanafardoba Seadgens  2,5:1. aseT mdgomareobaSi produqti inaxeba 18-250 C 

-is pirobebSi 30-40 dRe-Ramis ganmavlobaSi. am drois ganmavlobaSi 

mimdinareobs fermentacia, romlis Tanmdevi procesia oleuropeinis 

gamoyofa muq-yavisfer ujredis wvenTan erTad. paralelurad 

mimdinareobs nayofSi marilis koncentraciis zrda, romlis Semcveloba 

fermentaciis dasrulebis FfazaSi 8-10%-s Seadgens. amis Semdeg nayofs 

scildeba gamoyofili wveni da utardeba inpeqcia. amis Semdeg xdeba 

gadarCeuli nayofebis amovleba zeTisxilis zeTSi da moTavseba 

specialur kasrebSi, sadac nayofs kvlav emateba mSrali sufris marili 

TanafardobiT 100:1-Tan da specifiuri aromatis gamosamuSaveblad inaxeba 

gril saTavsoSi 8-10 dRe-Ramis ganmavlobaSi. 

      zeTisxilis zeTis miReba SesaZlebelia mTliani nayofebidan, aseve 

rbilobidan da Teslis Ggulidan. zeTis gamoyofa xdeba or etapad-civi 

da cxeli dawnexiT da eqstraqciiT. civi dawnexis Sedegad gamoyofili 

cximzeTi saukeTeso xarisxis sakvebi zeTia, romelsac provansis zeTs 

uwodeben. igi gamoirCeva maRali kvebiTi RirebulebiT, kargi SeTvisebis 

unariT da samkurnalo-profilaqtikuri TvisebebiT. civi dawnexiT 
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miRebuli zeTi 83%-mde oleinis da 4%-mde linolis mJavebs Seicavs, 

xolo najeri cximovani mJavebis Semcveloba 11%-s ar aRemateba. cxeli 

dawnexiT da eqstraqciiT gamoyofili zeTebi ZiriTadad teqnikuri 

daniSnulebiT gamoiyeneba. zeTisxilis zeTis xvedriTi wona Seadgens _ 

0,914-0,925, xolo iodis ricxvi _ 75-88. 

 

    

5. Cais foTlis  gadamuSaveba 

           

      `Cai~ ramdenime mniSvnelobiT ixmareba. pirvel rigSi es aris 

maradmwvane mcenare, umetesad buCqi an mozrdili xe, Cai aris  mwvane 

foTlebis gadamuSavebiT miRebuli produqti da agreTve sasmeli, 

romelic sxvadasxva teqnologiiT mzaddeba. Cais mcenaris gaSenebis 

ZiriTadi mizania nazi ylortebis – duyebis miReba, romlisganac 

sxvadasxva garegnuli saxis da sagemovno Tvisebebis matarebeli 

produqti gamomuSavdeba.  

      mza Cais mravalferovneba damokidebulia nedleulis xarisxze da 

misi gadamuSavebis meTodebze. mza produqciis klasifikacia SeiZleba 

movaxdinoT bioteqnologiuri procesis mixedviT: arafermentirebuli da 

fermentirebuli. arafermentirebuls miekuTvneba  mwvane da mwvane agura 

Cai; xolo fermentirebuls _ Savi, yviTeli, wiTeli da Savi fila Cai. 

klasifikacia SesaZlebelia aseve garegani saxisa da konsistenciis 

mixedviT: fxvieri da granulirebuli (Savi, mwvane, yviTeli da wiTeli), 

wnexili (Savi fila da mwvane agura Cai),  koncentratebi - Cais 

eqstraqtis bazaze damzadebuli produqtebi (Txevadi, mSrali). 

Cais momzadeba da gamoyeneba adamianma uxsovari droidan daiwyo. 

CineTSi mas Cvens welTaRricxvamde ramdenime saukuniT adre iyenebdnen. 

sasiamovno mwklarte gemom, nazma, mimzidvelma aromatma, 

mastimulirebelma da samkurnalo Tvisebebma ganapirobes Cais farTo 

gavrceleba msoflios xalxebs Soris, dedamiwis mosaxleobis naxevarze 

meti Cais momxmarebelia. Cai moxmarebul siTxeTa Soris, moculobis 

mxriv, meore adgili uWiravs sasmeli wylis Semdeg. statistikuri 

monacemebiT msoflioSi dRe-Ramis ganmavlobaSi  3 trilion finjan Cais 

sasmels miirTmeven. 
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Cais mcenare miekuTvneba  Theaceae-s ojaxs, Thea-s gvars. ansxvaveben 

or ZiriTad saxeobas: Thea sinensis subtropikuli mcenarea, buCqia, misi 

yinvagamZleoba aRwevs _12-150C. Thea assamica tropikuli mcenarea, misi 

yinvagamZleoba ar aRemateba _ 50C. Cais gamravleba SesaZlebelia rogorc 

generaciuli, aseve vegetatiuri gziT. adgilobrivi qarTuli jiSis Cai 

warmoiSva Cinurisa da sxva saxesxvaobebis kultivirebiT, saqarTvelos 

subtropikuli zonis agroekologiur pirobebSi. 

      Cai mohyavT msoflios 43 qveyanaSi, maT Soris: afrikis 19, aziis 16, 

samxreT amerikis 5, evropis 2 da okeaneTis 1 qveyana. aziis qveynebze 

modis plantaciebis 85 % da warmoebuli produqciis 80 %. Cais msoflio 

warmoebam 4 milion tonas miaRwia. araproducenti qveynebi wliurad 900 

aTas tonaze met Cais produqcias moixmars. am moculobidan 50 % modis  

evropis, 28 % aziis qveynebze, xolo 18 % amerikis kontinentze da 

danarCeni sxva saxelmwifoebze. qvemoT moyvanilia monacemebi warmoebis 

da eqsport-importis Sesaxeb: 

  Cais ZiriTadi mwarmoebeli qveynebi (aTasi tona): 

      - CineTi           _   1187 

 - indoeTi         _   950 

      - kenia            _   315 

      - Sri lanka       _   305 

      - iaponia          _    95 

 msoflio bazarze Cais  ZiriTadi mwarmoebeli qveynebis wili (%): 

      - indoeTi         _   25,65 

      - CineTi           _   25,0 

      - kenia            _   10,3 

      - Sri lanka       _   9,7 

      - TurqeTi         _   6,4 

      - indonezia       _   5,3 

      - malavi           _   1,6 

 Cais ZiriTadi importiori qveynebi (aTasi tona): 

 - ruseTi            _   180 

      - didi britaneTi    _   153 

      - pakistani           _   134 

 - aSS                _   100 



106 

 

      - egvipte             _   50 

 - irani               _   34 

     

 me-19 saukunis meore naxevramde CineTi rCeboda erTaderT Cais 

producent qveynad. induri Cais industriis Camoyalibeba ukavSirdeba 

ingliselebis gadawyvetilebas, CineTisagan damoukideblad Cais 

warmoebis Sesaxeb. indoeTis asamis provinciis junglebSi velurad 

gavrcelebuli Cais xeebis gamokvlevis Sedegad daiwyo plantaciebis 

gaSeneba adgilobrivi kulturis gamoyenebiT.  ingliselebma pirvelebma 

Seqmnes Cais foTlis gadamuSavebis teqnikuri saSualebebi da safuZveli 

daudes Cais samrewvelo warmoebas. 

     Cais kulturis gavrceleba saqarTveloSi. Cais sasmeli saqarTve-

loSi me-18 saukunidan aris cnobili. istoriuli wyaroebiT 1770 w. 

ruseTis imperatrica ekaterinem mefe erekles saCuqrad gamougzavna 

`samovari~ da Cais WurWeli, rac imis damadasturebeli unda iyos, rom 

mefis sasaxleSi kargad icnobdnen am sasmels. 

     saqarTveloSi Cais  mcenaris Semotanis savaraudo TariRad  unda 

CaiTvalos 1847-1848 w., rodesac Cinuri Cais Teslidan nikitis botanikur 

baRSi (yirimi, ukraina) miRebuli mcenareebi pirvelad dairgo afxazeTSi 

– soxumSi axladSeqmnil botanikur baRSi. amave periodSi Cais mcenare 

gavrcelda zugdidSi – samegrelos mTavris dadianis mamulSi da 

guriaSi, ozurgeTSi, mcenareTa saaklimatizacio sadgurSi, saidanac   

1857 w. gadatanil iqna gorabereJoulSi. aq pirvelad gaaSenda Cais 

samrewvelo plantacia da 1861 w. kustaruli wesiT daamzada pirveli 

qarTuli mza produqcia. ukve 1864 w. qarTuli Cai wardgenil iqna 

peterburgSi sruliad ruseTis sasoflo-sameurneo gamofenaze da 

dadebiTi Sefaseba daimsaxura. 

 1882 w. CineTidan xankous provinciidan Semotanili Cais TesliTa da 

nergebiT pirveli mcirekonturiani plantaciebi gaSenda soxumsa da 

baTumSi. 1883-1884 w.w. daba CaqvSi gaSenda Cais plantacia, romlisaganac 

miRebul Cais produqcias oqros medali mieniWa 1893 w.  q. TbilisSi 

gamarTul saerTaSoriso gamofenaze. am faqtma aTqmevina qveynis duxWir 

cxovrebaze dafiqrebul eris winamZRols ilia WavWavaZes cnobili 

sityvebi, romlebic moyvanilia naSromis dasawyisSi. amave plantaciebidan 
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damzadebulma Caim pirveli adgili dakava parizSi gamarTul   

gamofenaze. amiT sabolood damtkicda, rom saqarTvelos zRvispira 

regionebis klimaturi da niadagobrivi pirobebi xelsayreli iyo Cais 

kultivirebisaTvis. 

 am periodSi moewyo pirveli masStaburi eqspedicia CineTSi, 

iaponiasa da indoeTSi. eqspediciidan Camotanili Cais nergiTa da 

TesliT 15 heqtarze  gaSenda  plantaciebi Caqvsa da salibaurSi. 

 1895 w. saufliswulo mamulebis uwyebam eqspedicia moawyo Cais 

saqmis gasacnobad da saTes-sargavi masalis Camosatanad indoeTSi, 

CineTSi, iaponiasa da ceilonze. eqspedicia 1897 w. wels dabrunda 

mdidari seleqciuri masaliT. Camotanili ramodenime aTasi Cais buCqiT, 

nergiT da TesliT  plantaciebi gaSenda CaqvSi. 1916 wlisaTvis mxolod 

CaqvSi Cais plantaciebis farTobma 550 ha Seadgenda. 1998 w. inglisuri  

warmoebis manqana-danadgarebis gamoyenebiT Cais fabrika amoqmedda 

salibaurSi, xolo 1899 wels CaqvSi _ saufliswulo mamulis Cais 

sawarmo. 

 amave periodSi guriaSi, ozurgeTis raionSi, sofel SromaSi 

gaaSenda sididiT mesame Cais meurneoba da 1908 w. aago Cais 

gadamamuSavebeli sawarmo. 1914 w. ozurgeTSi amuSavda zvanis Cais 

fabrika. dasavleT saqarTveloSi Cais plantaciis farTobma 1914 

wlisaTvis 900 ha-s miaRwia.  

       saqarTveloSi Cais mrewvelobis  intensiuri ganviTareba iwyeba 

1925 wlidan saaqcio sazogadoeba `saqarTvelos Cais~ daarsebis Semdeg. 

mogvianebiT saaqcio sazogadoeba Cais trestad gadakeTda. am struqturam 

mniSvnelovani roli iTamaSa meCaieobis dargis ganviTarebaSi. 1926 

wlidan iwyeba mizanmimarTuli samecniero saqmianoba. aRdgenuli iqna 

ozurgeTis sacdeli sadguri da amave wels Cais sacdeli sadguri 

moewyo CaqvSi.  1928 w. zugdidSi muSaobas iwyebs Cais sacdeli sadguri. 

1930 w. ozurgeTSi, anaseulSi Seiqmna Cais meurneobis sruliad sakavSiro 

samecniero-kvleviTi instituti, romelsac 1937 w. filialis saxiT 

SeuerTda soxumis teniani subtropikebis sruliad sakavSiro instituti, 

xolo 1941 w. kolxeTis melioraciuli sadguri da Camoyalibda Caisa da 

subtropikuli kulturebis samecniero-kvleviTi instituti, romelmac 
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uaRresad didi roli iTamaSa subtropikuli memcenareobis, maT Soris 

meCaieobisa da gadamamuSavebeli mrewvelobis ganviTarebaSi. 

      1928 wlisaTvis  Cais plantaciebis saerTo farTobma 3138 ha 

Seadgina, xolo Semdgom periodSi wlebis mixedviT: 1931 w. – 41654 ha,    

1941 w. – 51552 ha, xolo 1955 w. – 52000 ha. 1985 w. Cais plantaciebis 

farTobebma 65000 ha-s miaRwia. Semdgom periodSi axali plantaciebi 

praqtikulad aRar gaSenebula.  arasruli  monacemebiT dReisaTvis 

qveynis teritoriaze Cais plantaciebis saerTo farTobi 30 aTasi heqtris 

farglebSia, romelTagan mxolod 7 aTasi heqtaria eqsploataciis qveS. 

 

 

 

5.1. Cais nayenis sasargeblo Tvisebebi da 

biologiuri aqtivoba 

 

Cais warmoadgens sagemovno produqts, romelic garkveuli kvebiTi 

RirebulebiT da biologiuri aqtivobiT xasiaTdeba. sayovelTaod 

cnobilia Cais mastimulirebeli da gamaxalisebeli moqmedeba adamianis 

organizmze. igi sxva sasmelebze ukeTesad akmayofilebs wyurvils, 

organizms unarCunebs xalisian da Sromisunarian ganwyobas. 

CaiSi iseTi Zvirfasi nivTierebebis arseboba, rogoricaa kofeini, 

polifenolebi, vitaminebi, eTerovani zeTebi, organuli mJavebi, 

mineraluri nivTierebebi da sxv. ganapirobeben mis umniSvnelovanes 

biologiur aqtovobas. Cais farTo gamoyeneba ukavSirdeba agreTve mis 

dabalkaloriulobas. 

Cais nayens adamiani ZiriTadad iyenebs alkaloidebis – kofeinis, 

Teofilinisa da Teobrominis Semcvelobis gamo, romlebic adamianis 

organizmze Zlieri farmakologiuri moqmedebiT gamoirCevian. kofeini 

moqmedebs adamianis centralur nervul sistemaze, kunTebze, maT Soris 

gulis kunTze da Tirkmelebze. 

centralur nerviul sistemaze kofeinis moqmedebisas Zlierdeba 

Tavis tvinis funqciaTa saerTo koordinacia, maRldeba gonebrivi 

aqtivoba da sifxizle, aRqma da azrovnebis sicxovele. is aregulirebs 

wonasworobas aRgznebasa da Sekavebas Soris. normamde mihyavs nervuli 
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sistemis cxovelmoqmedeba. kofeinis moqmedebiT Zlierdeba kunTebis 

SekumSva da gafarToeba, maRldeba maTi amtanoba da Sromisunarianoba, 

Zlierdeba nivTierebaTa cvla, Jangbadis STanTqma da Sardis gamoyofis 

unari. 

adamianis organizmis aRgzneba SesaZlebelia alkoholuri 

sasmelebiT, magram maT Soris is gansxvavebaa, rom alkoholiT aRgznebis 

Semdeg igi ganicdis depresias. garda amisa spirtuli produqtebi 

grovdeba adamianis organizmSi da uaryofiTad moqmedebs masze. kofeini 

ar grovdeba organizmSi, rac unda Warbi raodenobiT moxdes misi miReba. 

Cai ar miekuTvneba narkotikebis kategorias, amitom adamians masze 

ar umuSavdeba pirobiTi refleqsi. 

Cais umniSvnelovanesi biologiuri aqtivobis ganmsazRvrelia 

polifenolebi. Cais katexinebi P vitaminuri, antioqsidanturi da 

baqteriociduli aqtivobiT, Zlieri antisxivuri moqmedebiT xasiaTdebian. 

Cineli, iaponeli da amerikeli mecnierebis gamokvlevebiT eqsperimen-

tulad dadasturebulia am nivTierebebis antikacerogenuli da 

antimutagenuri efeqti. dadgenilia polifenolebis unari Searbilos 

gul-sisxlZarRvTa, aTerosklerozuli da hipertonuli daavadebebi, 

Seamciros organizmSi qolesterinis mavne done. 

Cais polifenolebi aferxeben rigi paTogenuri baqteriebis zrdas, 

romlebic sakvebi produqtebis mowamvlas, dezinterias da sxva 

daavadebebs iwveven. 

Cais katexinebi kapilargamagrilebeli P vitaminuri aqtivobiT 

aRematebian iseT nivTierebebs, rogoricaa citrini, ruTini, eskulini da 

xels uwyobs organizmSi askorbinis mJavas dagrovebas. dadgenilia, rom 

Cais katexinebi TiTqmis mTlianad spoben cocxal organizmze stroncium-

90-is mavne radiaqtiur moqmedebas. Cais nayenis meSveobiT adamianis 

organizmi Rebulobs ftoris fiziologiur normas, romelic 

aucilebelia kbilebis dasacavad kariesisagan. 

maSasadame, Cai ara marto sagemovno, aramed Zlier farmakologiur 

saSualebasa da biologiurad aqtiur produqts warmoadgens, 

gansakuTrebiT mwvane Cai. 
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    5.2. nedleulis daxasiaTeba da qimiuri Sedgeniloba 

  

Savi, mwvane, yviTeli da wiTeli Cais produqcia miiReba mcenaris 

axladmokrefili nedli (nazi) duyebisa da foTlebisagan. 

      Cais duyi warmoadgens mozardi ylortis mowyvetil zeda nawils, 

romelic Sedgeba kvirtisagan, Rerosa da foTlebisagan. ganviTarebis 

mixedviT is SeiZleba iyos normaluri da yru foTlebis raodenobis 

mixedviT – erTfoTliani, orfoTliani, samfoTliani, oTxfoTliani da 

a.S. sinazis mixedviT – nazi, mouxeSo da uxeSi. Cais duyis elementebi 

erTmaneTisagan gansxvavdebian bioqimiuri da teqnologiuri RirsebebiT, 

romlebic fizikuri da qimiuri saxis cvlilebebsa da zemoqmedebebs 

sxvadasxvagvarad eqvemdebarebian.  rac Seexeba mwvane agura Cais, _ igi 

mzaddeba uxeSi, moberebuli foTlebisagan, romlebSic naklebi 

raodenobiTaa warmodgenili xarisxis ganmsazRvreli xsnadi nivTierebebi.  

    duyis calkeuli elementi gansxvavebuli teqnologiuri RirsebiT 

xasiaTdeba. kvirti da pirveli foToli iZleva yvelaze maRali xarisxis 

produqcias, xolo meore da mesame foToli SedarebiT dabals da a.S. es 

gapirobebulia im garemoebiT, rom duyis nazi elementebi teqnologiur 

zemoqmedebas ukeTesad eqvemdebarebian da im nivTierebaTa met raodenobas 

Seicaven, romelTa fermentuli da qimiuri gardaqmnebis safuZvelze 

produqtis ZiriTadi xarisxobrivi maCveneblebi yalibdeba.   

     nedleulis teqnologiuri Rirseba ZiriTadad damokidebulia Cais 

foTolSi Semaval qimiur naerTTa raodenobriv Tanafardobasa da 

Tvisobriv Semadgenlobaze. 

     Cais foTlis qimiuri nivTierebebi SeiZleba gaiyos or nawilad – 

wyali da mSrali nivTiereba. duySi wylis Semcveloba saSualod 73-76 % 

Seadgens da klebulobs  foTlis gauxeSebasTan erTad. misi yvelaze 

maRali SemcvelobiT gamoirCeva nazi Rero. Cais foTolSi wyali 

ZiriTadad Tavisufali da bmuli formiT aris warmodgenili. foTlis 

gauxeSebasTan erTad bmuli wylis raodenoba klebulobs, gamonaklisia 

nazi Rero, romelSiac foTlebTan SedarebiT naklebia misi raodenoba, 

rac koloidebis mcire SemcvelobiT aris gamowveuli.  
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     duyis elementebis mixedviT foTlis asakis cvlasTan erTad 

izrdeba mSrali nivTierebis Semcveloba. mSrali nivTiereba ori saxisaa: 

wyalSi uxsnadi da wyalSi xsnadi. xsnad nawils eqstraqtuli nivTiereba  

ewodeba. mSrali nivTierebis uxsnadi nawili Sedgeba celulozisagan, 

hemicelulozisagan, protopeqtinisagan, wyalSi uxsnadi cilebis, 

ligninis da sxva naerTebisagan, romelTa didi nawili monawileobs 

ujredis garsis SeqmnaSi. foTlis asakis zrdasTan erTad ujredis garsi 

TandaTan uxeSdeba, rac umTavresad celulozis, hemicelulozis da 

ligninis raodenobis zrdiT aris gamowveuli. am naerTTa  Semcveloba 

minimaluria mzard kvirtsa da pirvel foTolSi. TandaTanobiT izrdeba 

meore, mesame, meoTxe, mexuTe, meeqvse, meSvide foTolsa da gansakuTrebiT 

gamerqnebul ReroSi. aRniSnul naerTTa maRali Semcveloba Cais 

foTolSi auaresebs nedleulis bioqimiur da teqnologiur Rirsebas da 

aZnelebs foTlis teqnologiur damuSavebas. 

     wyalSi xsnadi eqstraqtuli nivTierebis Semcveloba naz duyebSi 

daaxloebiT mSrali nivTierebis naxevars Seadgens (40-50%) foTlis 

gauxeSebasTan erTad mcirdeba. yvelaze didi raodenobiT eqstraqtul 

nivTierebas Seicavs mozardi kvirti da pirveli foToli, xolo duyis 

danarCen elementebSi eqstraqtuli nivTierebis raodenoba TandaTanobiT 

iklebs. 

 wyalSi xsnadi eqstraqtis Semcveloba asaxulia mza produqciaze 

saerTaSoriso da nacionaluri standartebis moTxovnebSi. 

 naSromSi ar SevudgebiT yvela im nivTierebaTa ganxilvas, romlebic  

warmoiqmnebian Cais mcenareSi ganviTarebis ama Tu im stadiaze. qvemoT 

warmodgenili iqneba nivTierebaTa is klasebi, romlebic ZiriTadad 

dadebiTad an uaryofiTad moqmedeben mza produqciis xarisxobriv 

maCveneblebze. 

      fenoluri naerTebi.  sxva kulturuli mcenareebisagan gansxvavebiT  

Cais kultura gamorCeulad didi raodenobiT fenolur naerTebs 

agrovebs. Cais mcenaris fenoluri naerTebi gansxvavebuli qimiuri 

struqturis nivTierebaTa rTuli narevia. mravalricxovani monacemebiT 

dadgenilia, rom Cais foToli Seicavs Semdeg fenolur naerTebs: 

katexinebs (flavan_3_oli), flavonoidebs, antocianebs, leikoanto-

cianebs (flavan –3,4_dioli) da fenolkarbonis mJavebs. Cais foTlis 
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fenoluri naerTebi ZiriTadad or jgufad iyofa – dieTilis (gogirdis) 

eTerSi da eTilacetatSi xsnad fraqciebad. katexinebi Cais wyliani 

eqstraqtidan gamoiyofa dieTilis eTeriT da Semdgomi fraqcionirebis 

Sedegad 7 katexini miiReba.  gamoyofili katexinebidan 4 martivi 

katexinia, xolo 3 ki katexinis galis mJavas eTeri. 

 fenoluri naerTebis jamuri preparatebidan gamoyofilia Semdegi 

raodenobiT katexinebi (%):  

    (±) - katexini                     _  0,4 

    (_) - epikatexini                  _  1,3 

    (±) - galokatexini                _  2,0 

    (_) - epigalokatexini             _ 12,0 

    (_) - epikatexingalati            _ 18,1 

    (_) - epigalokatexingalati      _  58,1 

    (_) - galokatexingalati          _  1,4 

 

       eqstraqtul nivTierebaTa ZiriTad nawils fenoluri naerTebi 

warmoadgens. maTi jamuri Semcveloba naz duyebSi mSrali nivTierebis 20 

-30 %-s Seadgens. Cais fenoluri naerTebis ZiriTad nawils katexinebi  

warmoadgens, romelTa Semcveloba saSualod 60-70 % Seadgens am bunebis 

nivTierebaTa saerTo jamidan. Cais foTolSi aRmoCenilia Svidi katexini, 

oTxi martivi (_) - epikatexini, (±) - katexini, (±) - galokatexini,  (_) - 

epigalokatexini da sami rTuli galirebuli katexini (_) - 

epikatexingalati, (_) - epigalokatexingalati da (±) - galokatexingalati.  

rTuli katexinebis Semcveloba am jgufis naerTebis saerTo jamis  65-70 

%-s Seadgens. Savi Cais warmoebis dros yvelaze Rrma raodenobriv da 

Tvisobriv gardaqmnebs (_) - epigalokatexingalati ganicdis. qarTuli 

Cais naz foTlebSi katexinebis jamuri Semcveloba 100-150 mg/g Seadgens, 

xolo uxeSSi – 50-70 mg/g. 

 katexinebi didi raodenobiT sinTezirdebian duyis naz nawilebSi. 

foTlis asakis zrdasTan da gauxeSebasTan erTad galirebuli 

katexinebis raodenoba mcirdeba. am naerTebis yvelaze dabali 

SemcvelobiT xasiaTdeba Rero. 
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     Cais foToli Seicavs wyalSi uxsnad da Zneladxsnad fenolur 

naerTebs 2%-mde raodenobiT. Savi Cais warmoebisas cilovani bunebis 

nivTierebebTan kavSiris Sedegad misi raodenoba 1,5-3,0-jer izrdeba. 

     Cais foTolSi flavonoidebi umTavresad sami aglikonis _ 

kemferolis, kvercetinis da miricetinis flavonol-glikozidebis saxiT 

arian warmadgenili. naz foTlebSi flavonoiduri glikozidebis  

Semcveloba 1,63%-s Seadgens mSral masaze gaangariSebiT, xolo mouxeSo 

da uxeS foTlebSi – 0,8-1,1 %-s. Cais mcenareSi napovnia 12 flavonol- 

glikozidi, maT Soris, kemferol_3_ glikozidi (astragalini), kemferol 

_ 3 _ ramnoglikozidi (ruTini), kvercetin _ 3 _ ramnodiglikozidi, 

miricetin _ 3 _ glikozidi. moberebuli foTlebi meti raodenobiT  

kvercetinis glikozidebs Seicavs da naklebi raodenobiT _  kemferolis 

glikozidebs. 

     qarTuli Cais foTolSi napovnia Semdegi Semdegi fenolkarbonuli 

mJavebi: galmJava, p_kumarmJava, Sikim _ da qinaqinmJavebi, protokatexin-

mJava, qlorogenmJava.  

     lignini fenoluri bunebis polimeria, romelic mcenareuli 

qsovilis erT-erT ZiriTad komponents warmoadgens da mWidrod aris 

gadajaWvuli celulozisa da hemicelulozis fibrilebTan. am 

nivTierebas gansazRvruli aRnagoba ar gaaCnia, xolo misi daSlis 

Sedegad warmoiqmnebian aromatuli aldehidebi: valini, para – 

oqsibenzaldehidi, iasamanaldehidi da dariCinaldehidi. duyis naz 

elementebSi ligninis Semcveloba 6%-mdea, xolo foTlis gauxeSebasTan 

erTad misi raodenoba 10%-mde izrdeba.   

     azotSemcveli naerTebi warmoadgenen Cais qimiuri Semadgenlobis 

mniSvnelovan nawils, romelTagan upirvelesad aRsaniSnavia cilebi. 

arsebuli monacemebiT saerTo azotis Semcveloba duyis calkeul 

elementebSi Semdegi raodenobiT aris warmodgenili: kvirti – 29,06 %, 

pirveli foToli – 26,06 %, meore foToli – 25,95 %, mesame foToli –   

24,94 %. Cais foTolSi ZiriTadad warmodgenilia wyalSi xsnadi cilebi 

– albuminebi, marilSi xsnadi – globulinebi da tuteSi xsnadi –

glutelinebi. nivTierebaTa pirveli klasi cilebis saerTo raodenobis 

mesameds Seadgens. foTlis gadamuSavebis dros cilebi ganicdian  

nawilobriv hidrolizs, gansakuTrebiT Rnobis procesSi. nazi Rero or-
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samjer met aminomJavebs Seicavs, vidre duyis sxva nawilebi,              

xolo foTlis asakis zrdasTan erTad maTi  raodenoba kanonzomierad 

klebulobs. Cais foTolSi napovnia Semdegi aminomJavebi: lizini, 

arginini, histidini, treonini, serini, glutaminis mJava, prolini, 

glicini, alanini, valini, meTionini, izoleicini, tirozini, 

fenilalanini da sxva. normalur duySi Tavisufal aminomJavaTa 

Semcveloba 2 procentamde aRwevs.  

     Cais foToli garda aminomJavebisa Seicavs amidebs, asparagins da  

Teaninis. es iseTi aminomJavebia, romlebSic karboqsilis  jgufis 

hidroqsili aminojgufiT aris Canacvlebuli. raodenobrivad da 

Tvisobrivad gansakuTrebul interess Teanini iwvevs. wyalSi xsnad 

azotovan nivTierebebs Soris, Semcvelobis mixedviT Teanini yvelaze 

meti raodenobiTaa warmodgenili Cais foTolSi. Teanini (L-glutamin-

mJava γ eTilamidi) C7H14N2O3, sufTa saxiT TeTri kristaluri nivTierebaa, 

kargad ixsneba wyalSi, xasiaTdeba motkbo gemoTi. Cai praqtikulad 

erTaderT mcenares warmoadgens, romelic am nivTierebas agrovebs. 

Teaninis Semcveloba icvleba foTlis asakisagan damokidebulebiT da 

duyis calkeul elementebSi Semdegi raodenobiT aris warmodgenili 

(mSral masaze gadaangariSebiT): kvirti - 0,55, pirveli foToli - 0,31 %, 

meore foToli - 0,42 %, mesame foToli - 0,58 %, Rero - 2,1 %. igi 

dadebiT rols TamaSobs Cais xarisxis CamoyalibebaSi. 

      fermentebi umniSvnelovanes rols asruleben Cais teqnologiaSi. 

Cais foTlis gadamuSavebis teqnologiuri procesi, miRebuli 

produqciis saxeoba da xarisxi damokidebulia Jangva-aRdgeniTi 

fermentebis moqmedebaze. Cais foTlis fermentebidan, teqnologiuri 

TvalsazrisiT, mniSvnelovania oqsidoreduqtazebi da hidrolazebi. 

 fenoloqsidaza (f. k. 1. 14. 18. 1, monofenol, dioqsifenilanin: 

Jangbadi oqsidoreduqtaza). igi gvxvdeba sxvadasxva saxelwodebiT: o-

difenoloqsidaza, polifenoloqsidaza, fenolaza, monofenoloqsidaza. 

fermenti akatalizebs fenoluri naerTebis aerobul Jangvas 

molekuluri JangbadiT orToqinonebis da wylis warmoqmniT. misi 

specifiuroba damokidebulia substratis hidroqsilis jgufebze. 

fenoloqsidazas katalizuri aqtivoba dakavSirebulia mis aqtiur 

centrSi spilenZis Semcvelobaze. Cais foTlis fenoloqsidaza 0,32 % 
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spilenZs Seicavs. fermentis TiToeul molekulaSi 6-8 atomi spilenZi 

aris CarTuli. 

 Cais foTlis fenoloqsidaza molekuluri formebisagan Sedgeba 

Semdegi molekuluri masebiT: 254000±400, 118000±3000, 58000±2000, 52000±1500, 

28000±2000. fenoloqsidazas maRali molekuluri da dabalmolekuluri 

formebi erTmaneTisagan mniSvnelovnad gansxvavdebian moqmedebis 

kinetikiT da substratuli specifiurobiT. 

 Cais foTlis fenoloqsidazas jamuri preparatis moqmedebis 

optimumia: pH 4,4-5,3 da 5,7-6,2 (substrati pirokatexini) da pH 4,5-5,8 

(substrati - Cais foTlis fenoluri naerTebis jami da pirogaloli). 

maRalmolekuluri fenoloqsidaza SedarebiT maRali Termostabilu-

robiT xasiaTdeba. igi 400C-ze 1 sT-is ganmavlobaSi inkubaciis dros 

inarCunebs sawyis aqtivobas, xolo dabalmolekuluri fenoloqsidaza ki 

mxolod sawyisi aqtivobis naxevars. dadgenilia, rom maRalmolekuluri 

fenoloqsidaza akatalizebs (-) - epigalokatexinis, (-) - epigalokatexin-

galatis da Cais foTlis katexinebis bunebrivi narevis energiul Jangvas. 

dabalmolekuluri fenoloqsidazas (28000±2000) moqmedebiT Cais foTlis 

katexinebis bunebrivi narevis Jangva. Zlier dabali siCqariT 

mimdinareobs. Cais foTlis zrdasa da ganviTarebasTan erTad icvleba 

fenoloqsidazas raodenobrivi da Tvisobrivi Sedgeniloba. 

fenoloqsidazas maRali aqtivobiT axalgazrda nazi foTlebi 

gamoirCeva. maTi asakis matebasTan erTad mniSvnelovnad mcirdeba 

fermentis aqtivoba. fenoloqsidazas maRali aqtivobiT gamoirCeva duyis 

meore da mesame foToli.  

 Cais axalgazrda foTlebSi fenoloqsidaza umetesad lokalize-

bulia epidermisis ujredebSi. foTolSi fermenti imyofeba rogorc 

xsnad, aseve SekavSirebul (bmul) formaSi. fenoloqsidazas aqtivoba 

izrdeba Rnobis mimdinareobis dros, xolo fermentaciis procesSi ki 

mcirdeba.  

 JangviT gardaqmnebSi mniSvnelovan rols asrulebs peroqsidaza   

(f. k. 1. 11. 1. 7, donori: H2O2-oqsidoreduqtaza). igi specifiuria 

wyalbadis aqceptoris - zeJangis mimarT, xolo donoris saxiT 

sxvadasxva naerTs iyenebs. peroqsidaza akatalizebs fenoluri naerTebis 



116 

 

Jangvas wyalbadis zeJangis monawileobiT, Sesabamisi qinonis da wylis 

warmoqmniT. 

 Cais foTlis peroqsidaza molekuluri formebisagan Sedgeba, 

romlebic gansxvavebuli fizikuri da qimiuri TvisebebiT xasiaTdebian. 

igi foTolSi xsnad da SekavSirebul mdgomareobaSi imyofeba. foTlis 

zrda-ganviTarebasa da moberebasTan erTad mcirdeba masSi peroqsidazas 

aqtivoba da fermentis xsnadi forma bmul mdgomareobaSi gadadis. 

peroqsidazas molekuluri formebis maqsimalur aqtivobas 300C-is 

pirobebSi avlenen. misi aqtiuri centri samvalentian rkinas Seicavs. 

peroqsidaza akatalizebs fenolkarbonis mJavebis energiul Jangvas. 

katalaza (f. k. 1. 11. 1. 6, wyalbadis zeJangis oqsidoreduqtaza) 

Slis H2O2-s. fermenti aqtiur centrSi rkinas Seicavs. aqvs unari 

daJangos mTeli rigi substratebisa wyalbadis zeJangis monawileobiT.  

      hidrolizuri fermentebidan Cais foToli Seicavs  α – amilazas, 

invertazas, β - glukozidazas, peqtinmeTilesTerazas da sxva.  

 malatdehidrogenaza (f.k. 1. 1. 1. 37) mniSvnelovan fiziologiur 

funqcias asrulebs Cais mcenareSi. igi monawileobs or - da samfuZiani 

organuli mJavebis gardaqmnis ciklSi. Cais foTolSi warmodgenilia 

molekuluri formebis saxiT. fermentis mimarT mainhibirebeli unariT 

fenoluri naerTebi gamoirCevian.  

 citoqromoqsidaza (f. k. 1. 9. 3. 1) xasiaTdeba molekuluri Jangbadis 

gaaqtiurebis unariT, rasac garkveuli mniSvneloba aqvs fermentaciis 

pirobebSi Cais foTolSi mimdinare gardaqmnebSi. 

 Cais warmoebisaTvis sayuradReboa agreTve hidrolizuri 

fermentebi, romelTa moqmedeba nedleulis Rnobis procesSi aqtiurdeba. 

 hidrolizuri fermentebis klasidan Cais teqnologiisaTvis mniSvne-

lovania peqtinesTeraza, karbohidrazebi, proteazebi, qlorofilaza. 

 peqtinesTeraza (peqtaza) f. k. 3. 1. 1. 11 erT-erTi fermentia, romelic 

axorcielebs peqtinovani nivTierebebis hidrolizs. fermenti maRali 

specifiurobiT gamoirCeva. igi axdens peqtinis rTuli eTeruli 

kavSirebis gaxleCas Tavisufali poligalaqturonis mJavis da meTilis 

spirits warmoqmniT. 
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 poligalaqturonaza (peqtinaza) f. k. 3. 2. 1. 15 akatalizebs 

poligalaqturonis mJavis glikoziduri kavSirebis gaxleCas Tavisufali 

meToqsilirebuli poligalaqturonmJavis warmoqmniT. 

 peqtolizuri fermentebis moqmedebis Sedegad Cais foToli Rnobis 

procesSi iZens sirbiles da webvadobas. 

 amilazebi (f. k. 3. 2. 1) iwveven saxameblis hidrolizs:   α-amilaza 

(f. k. 3. 2. 1. 1) saxamebels Slis deqstrinebad da mcire raodenobiT 

maltozamde; β-amilaza (f. k. 3. 2. 1. 2) saxamebels Slis ZiriTadad 

maltozamde da mcire raodenobiT  maRal molekulur deqstrinebamde; 

glukoamilaza (egzo - 1,4 - α - glukozidaza) f. k. 3. 2. 1. 3 saxamebels 

Slis ZiriTadad glukozisa da mcire raodenobiT deqstrinebis 

warmoqmniT. 

 Cais foTolSi napovnia invertaza da β-glukozidaza. 

 invertaza (β-fruqtofuranozidaza) f. k. 3. 2. 1. 26, romelic 

akatalizebs saqarozas glukozad da fruqtozad daSlas. Sedegad 

inversiuli Saqari miiReba. fermenti imyofeba xsnad da SekavSirebul 

mdgomareobaSi. Cais foTlis asakis zrdasa da moberebasTan (gauxeSeba) 

erTad mcirdeba fermentis xsnadi forma da izrdeba uxsnadis 

Semcveloba. 

 β-glukozidaza (f. k. 3. 2. 1. 21) akatalizebs β-glukozidur 

kavSirebs di - da polisaqaridebSi, aseve glikozidebSi. 

 qlorofilaza (f. k. 3. 1. 1. 14) axdens qlorofilebis hidrolizs 

Tavisufali fitolis da qlorofilidebis warmoqmniT. 

 proteazebis (f. k. 3. 4.) moqmedebiT cilovani nivTierebebisa da 

polipeptidebis hidrolizis procesebi mimdinareobs. maRali aqtivobiT 

gamoirCeva Cais duyis meore foToli. nedleulis gadamuSavebis dros 

fermentis aqtivoba icvleba, kerZod, Rnobis procesSi izrdeba, xolo 

Semdeg etapze ki TandaTanobiT mcirdeba. 

      alkaloidebidan Cais foToli Seicavs  kofeins, Teofilinsa da 

Teobromins. kofeinis  raodenoba 2-3 %-s Seadgens, Teofilinisa da 

Teobrominis ki 0,6-0,8 procentis farglebSia. foTlis asakis zrdasTan 

erTad kofeinis Semcveloba ecema. 

     aromatis warmomqmneli naerTebidan mniSvnelovania eTerzeTebi da 

fisebi. Cais eTerzeTebi  nivTierebaTa rTuli narevia, Seicavs 
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naxSirwyalbadebs, aldehidebs, ketonebs, spirtebs, mJavebs, fenolebs da 

sxva. eTerzeTebis saerTo Semcveloba nedleulSi 0,01 procents iSviaTad 

aRemateba. 

 duyis sxvadasxva nawilSi eTerzeTebis Semcveloba mcire diapazoniT 

icvleba: yvelaze meti raodenobiT Seicavs nazi Rero, Semdeg pirveli 

foToli mzardi kvirtiT, meore foToli da a.S. aqroladi aldehidebis 

maRali SemcvelobiT xasiaTdeba nazi Rero da mozardi kvirti. 

 fisebi warmoadgenen rogorc aromatis matarebels, aseve 

fiqsatorebs. dadgenilia, rom aromatis SeqmnaSi fisebis fraqciebidan 

wamyvan rols rezenebi asruleben, romelTa Semcveloba foTlis 

gauxeSebasTan erTad mcirdeba. 

 naxSirwylebi pirobiT SeiZleba or jgufad daiyos, _ xsnadi 

Saqrebi da polisaqaridebi. Saqrebi, romlebic ama, Tu im formiT 

gadadian nayenSi, warmoadgenen: pentozebs, heqsozebs (monoSaqrebi) da 

oligosaqaridebs. meore jgufSi Sedian: celuloza, hemiceluloza, 

saxamebeli da peqtinovani nivTierebebi.  

      Cais foToli Saqrebis sakmaod rTuli SedgenilobiT xasiaTdeba 

igi Seicavs pentozebs (ramnoza, riboza, qsiloza, arabinoza), heqsozebs 

(fruqtoza, glukoza), disaqaridebs (saqaroza, maltoza, melibioza), 

trisaqarids (rafinoza) da tetrasaqarids (staxioza). Cais duyis zrdasa 

da foTlebis moberebasTan (gauxeSeba) dakavSirebiT mniSvnelovnad 

izrdeba masSi xsnadi Saqrebis Semcveloba: pentozebis Semcveloba 

umniSvnelod izrdeba (0,38%-dan 0,49%-mde), intensiurad grovdeba: 

fruqtoza (0,07%-dan 0,72%-mde), glukoza (0,12%-dan 1,38%-mde), rafinoza 

(0,01%-dan 0,22%-mde), staxioza (0,23%-dan 0,53%-mde) da gansakuTrebiT 

saqaroza (1,50%-dan 4,40%-mde). rac Seexeba melibiozas, romelic 

identificirebulia mxolod qarTuli Cais mcenaris foTlebSi, misi 

Semcveloba mkveTrad ecema foTlis asakTan erTad (3,0%- dan 0,97%-mde). 

rogorc Cans, es gamowveulia misi uSualo monawileobiT rafinozas 

sinTezSi. disaqaridi melibioza Sedgeba glukozisa da galaqtozisagan. 

igi Sedis trisaqarid rafinozas SemadgenlobaSi, romlis fermentuli 

hidroliziT melibioza da fruqtoza miiReba. duyis zrdisa da 

ganviTarebis kvalobaze mniSvnelovnad izrdeba xsnadi Saqrebis jamuri 
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raodenoba (5,70%-dan  8,16%-mde). gansakuTrebiT intensiurad agrovebs 

xsnad Saqrebs dauCrdilavi Cais mcenare.  

      polisaqaridebis biologiuri roli Cais mcenareSi mravalmxrivia. 

nawili ujredis SemakavSirebel struqturas qmnis, rogoricaa 

celuloza da peqtini, xolo saxamebeli samarago nivTierebebs 

ganekuTvneba.  

      celuloza (ujredisi) _ warmoadgens ujredis kedlebis mTavar 

Semadgenel nawils. igi warmoadgens xazovan polimers, romelic Sedgeba 

1,4 _ kavSirebiT SeerTebuli β _ D _ glukopiranozuli naSTebisagan. 

celulozis molekula 1400-dan 10000-mde glukozis naSTs Seicavs. 

celulozis struqtura monacvleobiT amorful da kristalur ubnebs 

Seicavs. savegetacio periodisagan damokidebulebiT or-sam foTlian 

duyebSi celulozis Semcveloba saSualod 6-10%-s Seadgens. foTlis 

asakisagan damokidebulebiT misi Semcveloba mkveTrad izrdeba.  

     hemicelulozebi warmoadgenen heteropolisaqaridebs, romlebic 

Seicaven sxvadasxva pentozebis, heqsozebis da maTi warmoebulebis 

naSTebs. hemicelulozebi maRalmolekuluri polisaqaridebis did jgufs 

aerTianeben. celulozasTan SedarebiT hemicelulozebi ufro „dune“ 

struqturiTa da Sesabamisad xsnadobis ukeTesi unariT xasiaTdebian. 

hemicelulozebidan mcenareebSi SedarebiT farTodaa warmodgenili 

pentozanebi, romlebic pentozis naSTebisagan Sedgebian. pentozanebi 

mcenareebSi warmodgenilia arabanebisa da qsilanebis saxiT. 

      Cais duySi hemicelulozebis yvelaze dabali SemcvelobiT kvirti 

da pirveli foToli gamoirCeva. maTi Semcveloba or-sam foTlian naz 

duyebSi, sxvadasxva faqtorisagan damokidebulebiT, 5-10%-s Seadgens. Cais 

nedleulSi hemicelulozebis da celulozis maRali Semcveloba misi 

gauxeSebis da dabali xarisxis maCvenebelia. es naerTebi Cais 

xarisxisaTvis balasts warmoadgenen, ramdenadac ar ixsnebian wyalSi da 

ar monawileoben xarisxobrivi maCveneblebis formirebaSi. 

     ujredisis Semcveloba asaxulia saerTaSoriso da nacionaluri 

standartebis moTxovnebSi mza Caize. 

     peqtinovani nivTierebebi gansakuTrebul yuradRebas imsaxureben 

maRalmolekur polisaqaridebs Soris, romelTa gardaqmnis produqtebi 

garkveul gavlenas axdenen teqnologiur procesebze. Cais zogierTi 
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Tviseba, rogoricaa webvadoba, motkbo gemo da higroskopuloba 

gapirobebulia masSi  peqtinebis SemcvelobiT. peqtinovani  nivTierebebi 

miekuTvnebian koloidur, blant substanciebs. qimiuri bunebiT mJave 

polisaqaridebs warmoadgenen. cnobilia xsnadi da uxsnadi peqtinebi. 

uxsnadoba gapirobebulia peqtinis kavSiriT sxva polisaqaridebTan. es 

kavSiri iSleba protopeqtinazas moqmedebiT da igi xsnad mdgomareobaSi 

gadadis. peqtinovani nivTierebebis agebulebis safuZvels α _ 1,4 _ 

glikoziduri kavSirebiT SeerTebuli D _ galaqturonmJavas naSTebi 

warmoadgens. karboqsiluri jgufebi nawilobriv eTerificirebulia 

meTilis spirtiT, romelic advilad scildeba peqtinesterazas 

moqmedebiT. Cais xarisxisaTvis mniSvnelovani xsnadi peqtinis Semcveloba  

2,5-5%-s Seadgens, xolo protopeqtinis  _ 7%-mde. arsebobs pirdapiri 

korelacia Cais xarisxsa da masSi peqtinovani NnivTierebebis 

Semcvelobas Soris. axalgazrda nazi foTlebi met xsnad peqtins 

Seicavs, vidre mouxeSo da uxeSi. peqtinovani nivTierebebis Semcveloba 

damokidebulia mcenaris vegetaciisa da foTlis krefis periodze, 

plantaciis geografiul gaadgilebaze da sxva faqtorebze. 

      Cais foTlis gadamuSavebis procesSi peqtinovani nivTierebebi 

cvlilebebs ganicdian. Cais foTlis Senaxvisa da Rnobis procesSi 

Sesabamisi peqtolizuri fermentebis gaaqtiurebis Sedegad mcirdeba 

protopeqtini da izrdeba hidropeqtinis raodenoba, xolo grexa - 

fermentaciis stadiaze hidropeqtini mcirdeba. peqtinovani nivTierebebis 

yvela fraqcia sagrZnoblad mcirdeba Srobis procesis mimdinareobis 

dros. Cais foToli mcire raodenobiT saxamebels Seicavs. 

      saxamebeli ori sxvadasxva polisaqaridis _ amilozis da 

amilopeqtinis narevia, romlebic erTmaneTisagan fizikuri da qimiuri 

TvisebebiT gansxvavdebian. amiloza wyalSi ixsneba webos warmoqmnis 

gareSe, iodTan lurj Sefervas iZleva, qimiuri agebulebiT 1,4 _ bmemiT 

SeerTebul glukozis grZel dautotvav jaWvs warmoadgens. amilopeqtini 

iodTan iisfer Sefervas iZleva, cxel wyalTan webos warmoqmnis. 

amilozisagan gansxvavebiT amilopeqtinis molekulas gantotvili 

agebuleba aqvs. glukozis calkeuli naSTebi 1,6 _ glikoziduri 

kavSirebiT aris SeerTebuli. saxameblis raodenoba naz foTolSi 
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saSualod 0,8 %-is farglebSia. foTlis asakTan da gauxeSebasTan erTad 

izrdeba masSi saxameblis Semcveloba, magram ar aRemateba 2,3%-s. 

      Cais foTlis Senaxvisa da Rnobis PprocesSi iqmneba Sesabamisi 

pirobebi saxameblis biodegradaciisaTvis. hidrolizis pirvel etapze 

gansxvavebuli molekuluri masis mqone polisaqaridebi deqstrinebi 

miiReba. saxameblis hidrolizi zogadad SeiZleba Semdegnairad 

warmovidginoT: α _ amilaza iwvevs saxameblis molekuluri masis swraf 

Semcirebas da igi dahyavs dabalmolekulur deqstrinebamde, romelTa 

Semdgomi hidrolizi glukozis Semadgenel monomerebamde α _ 

glukozidaziT (glukoamilaza) xorcieldeba. 

      mineraluri nivTierebebi ori formiT aris warmodgenili Cais 

foTolSi – wyalSi xsnadi da uxsnadi. maTi saerTo raodenoba 4-6 %-s 

Seadgens. Cais foToli Seicavs kaliums, natriums, magniums, kalciums, 

spilenZs, manganums, gogirds, rkinas, fosfors da sxva. foTlis 

gauxeSebasTan erTad mineralur nivTierebaTa jamuri Semcveloba 

matulobs, xolo wyalSi xsnadi nawili Sesabamisad mcirdeba. arsebobs 

pirdapiri korelacia nedleulis xarisxisa da xsnadi nacris 

Semcvelobas Soris. 

 mineraluri nivTierebis saerTo jamis da wyalSi xsnadi nawilis 

Semcveloba asaxulia mza produqciaze saerTaSoriso da nacionaluri 

standartebis moTxovnebSi. 

 organuli mJavebi. Cais foTolSi napovnia vaSlis, limonis, 

piroyurZnis mJavebi, mJaunmJava da sxva. saerTod Cais foToli Seicavs 

yvela im organul mJavas, romlebic monawileoben or da samfuZian 

mJavaTa gardaqmnaSi. 

 naz foTlebSi organuli mJavebi meti raodenobiT aris 

warmodgenili, vidre mouxeSoSi da uxeSSi. maTi raodenoba mcirea Cais 

foTolSi, magram naerTTa am klasis warmodgenlebi – limonisa da 

vaSlis mJavebi garkveul  rols TamaSoben JangviT procesebSi. 

 vitaminebi. Cais foToli Seicavs wyalSi xsnad TiTqmis yvela 

cnobil vitamins: P (katexinebi), B1 (Tiamini), B2 (riboflavin), C (1-

askorbinis mJava), PP (nikotinis mJava), pantotenis mJava da sxva. 

aRsaniSnavia is faqti, rom katexinebis raodenoba Cais foTlebSi 
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gacilebiT metia, vidre sxva mcenareebSi. amitom vitamin P–s samrewvelo 

miRebis erT-erT wyaros Cais foToli warmoadgens. 

 pigmentebi. mwvane pigmentebi foTlis xarisxze uaryofiTad 

moqmedeben. maTi Semcveloba saSualod, 0,6-0,8 %-s Seadgens da mesame 

foTolSi samjer meti raodenobiTaa warmodgenili, vidre kvirtsa da 

pirvel foTolSi. foTlis asakTan erTad izrdeba rogorc qlorofil a-

s, aseve  b-s Semcveloba, xolo maTi Tanafardoba TiTqmis mudmivi rCeba 

duyis yvela elementisaTvis da Seadgens 2:1. cxel wyalSi qlorofil a-s 

xsnadoba ufro maRalia, vidre   b-si. 

 yviTeli pigmentebi – karotini, liuteini, violaqsantini da 

neoqsantini Cais foTolSi warmodgenilia 0,07-0,08 %-is raodenobiT 

mSral nivTierebaze gadaangariSebiT. maTi Semcveloba kvirtidan da 

pirveli foTlidan izrdeba, xolo naklebi SemcvelobiT xasiaTdeba nazi 

Rero. 

  

 

5.3 Savi Cais teqnologia 

 

 Savi Cai warmoadgens sasiamovno mwklarte gemos da specifiuri 

nazi aromatis mqone gamokvebiT produqts, romelic gamomuSavdeba Cais 

foTlebidan Rnobis (Wknoba), grexis, fermentaciis da Srobis specialuri 

teqnologiuri procesebis Tanmimdevruli Catarebis Sedegad. 

 mwvane foTlidan Savi Cais miRebis safuZvels bioqimiuri 

gardaqmnebi warmoadgens. teqnologiurma zemoqmedebam foTlis qimiuri 

Sedgenilobis iseTi cvlileba unda gamoiwvios, romlis drosac 

produqciis xarisxze dadebiTad moqmedi nivTierebebis gardaqmnis 

produqtebi maqsimalur efeqts iZlevian, xolo uaryofiTad moqmedi 

sawyisebi ver aniWeben produqts arasasurvel aromatsa da gemos. Semdegi 

amocanaa produqtisaTvis sasaqonlo (garegani) saxis miniWeba.  garegani 

saxis formireba xarisxis faqtorTan erTad pirdapir damokidebulebaSia 

nedleulis fizikur-meqanikur TvisebebTan da teqnologiur procesebTan. 

warmoebis kriteriums Tanabrobis miRweva warmoadgens am maCveneblebs 

Soris. 
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      Cais warmoebis teqnologiuri procesebi pirobiT SeiZleba gaiyos 

or nawilad – bioqimiuri da meqanikuri, bioqimiuri da qimiuri 

gardaqmnebis dros Zireulad icvleba nivTierebaTa Semadgenloba da 

Tvisebebi, xolo meqanikuri zemoqmedebiT foTlis fizikuri 

maxasiaTeblebi. es orive nawili urTierTkavSirSia da erT mizans 

emsaxureba.  

     Rnoba. grexili (baixis) Cais misaRebad aucilebelia duyi elastiuri 

gaxdes da daemorCilos meqanikur damuSavebas, risTvisac saWiroa 

masalidan garkveuli raodenobis tenis mocileba. Cais foTlidan wylis 

aorTqlebis dawyebasTan erTad bioqimiuri gardaqmnebi ise unda 

warimarTos, rom SemdgomSi sworad CavataroT fermentaciis procesi. 

aqedan gamomdinare, Rnobis mizans Seadgens nedleulis fizikuri da 

bioqimiuri momzadeba grexisa da fermentaciis procesebisaTvis. Rnobis 

dros Cais foTlis tenianoba 58-65 %-mde dahyavT Semdgomi sxvadasxva 

meTodiT teqnologiuri damuSavebisaTvis. 

 Cais foToli tens Seicavs ujredSorisebSi, ujredis wvenSi da 

koloidebSi. Rnobis procesSi wyali orTqldeba foTlis firfitis qveda 

mxareze mdebare bageebis da kutikuluri Sris meSveobiT. tenis 

gadaadgileba xdeba osmosuri wnevis sxvaobiT foTlis qsovilis 

ujredebs Soris. misi gadaadgilebis siCqare foTolSi damokidebulia 

Sinagan da garegan pirobebze: temperaturaze, mRnobi agentis tenianobaze, 

foTlis morfologiur agebulebasa da asakze. aorTqlebis xarisxs 

gansazRvravs foTlis erTeul farTze bageebis raodenoba, maTi zoma, 

ujredis wvenis siblante. tenis gacemis siCqare damokidebulia bageebis 

gaxsnis xarisxze. mRnobi agentis mier wylis arTmevis siCqare unda 

Seesabamebodes duyis elementebSi misi aorTqlebiT da osmosuri wnevis 

cvlilebiT gamowveul tenis gadaadgilebis siCqares.  

 foTlidan wylis gacemis Senelebisa da aCqarebis sami faza 

arsebobs: pirveli – ujredSorisis da ujredis wvenis Tavisufali tenis 

swrafi gacema, meore – koloidebis TandaTan gauwyloeba, mesame – 

plazmis koloidebis hidrofilobis cvlilebebis Sedegad 

konstituciuri tenis gacema. wylis deficitis dadgomasTan erTad 

kargavs turgoris  aRdgenis unars. igi xdeba moTenTili, elastiuri da 

momzadebulia Semdegi procesebisaTvis.  
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 Cais duyis morfologiuri nawilebi xasiaTdeba tenis gacemis 

sxvadasxva unariT, rac gamowveulia mis elementebSi wylisa Dda qimiur 

naerTTa raodenobrivi TanafardobiT, foTlis bageebis gaxsnis xarisxiT. 

tenis aorTqlebis intensivoba pirveli foTlidan 1,5-jer metia 

meoresTan SedarebiT da orjer meti mesamesTan SedarebiT. aRniSnuli 

sidideebi SeiZleba icvlebodnen bunebriv-ekologiuri pirobebisa da 

Rnobis parametrebis mixedviT. 

      Rnobis dros foTlis zedapiris farTi mcirdeba, rac mkveTrad 

aris gamoxatuli duyis naz elementebSi. amasTan erTad izrdeba ujredis 

membranebis ganvladoba da foTlis mier Jangbadis STanTqmis unari. 

tenis mocileba iwvevs ujredis wvenis koncentraciis zrdas, izrdeba 

nivTierebaTa urTierTqmedebis albaToba. bioqimiuri cvlilebebi iwyeba 

TandaTanobiT da Zlierdeba wylis deficitis zrdis mixedviT. Rnobis 

pirobebi, Cais foTlis fenis sisqe, temperatura, haeris miwodebis siCqare 

Zlier moqmedebs bioqimiuri procesebis mimdinareobaze. am dros Cais 

foTlis TiTqmis yvela qimiuri naerTi raodenobriv da Tvisobriv 

cvlilebas ganicdis. Rnobis normalur pirobebSi Catarebisas wylis 

arTmevas Tan erTvis foTlis bioqimiuri momzadeba. 

 wylis deficitis dadgomiT foTolSi JangviTi procesebi aRemateba 

aRdgeniTs. fenoluri naerTebi nawilobriv iJangebian, mcirdeba 

katexinebis raodenobrivi Semcveloba, gansakuTrebiT (-) - epigalo-

katexingalatisa. nedleulTan SedarebiT izrdeba nayenis feris 

intensivoba. 

 foTlis gauwyloebis paralelurad aqtiurdeba hidrolizuri 

procesebi. izrdeba xsnadi cilis Semcveloba, mniSvnelovani cvlilebebi 

SeimCneva naxSirwylebis kompleqsSi. SeiniSneba saxameblis daSla da 

martivi naxSirwylebis raodenobis zrda. protopeqtinis hidrolizis 

xarjze matulobs hidropeqtini. icvleba eTerzeTebis raodenobrivi da 

Tvisobrivi Sedgeniloba. nawilobriv iSleba qlorofili da misi 

Tanmdebi pigmentebi. icvleba rogorc organuli, aseve araorganuli mJa-

vebis raodenoba. fosfororganuli naerTebis daSlis Sedegad SeimCneva 

fosformJavas Semcvelobis momateba. Rnobis normaluri mimdinareobis 

pirobebSi hidrolizuri procesebis Sedegad SemCneulia eqstraqtulobis 

ramdenadme momateba. 
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 teqnologis amocanas Seadgens zustad daicvas Rnobis optimaluri 

reJimi. am procesis mimdinareobaze uaryofiTad moqmedebs maRali 

temperatura da Zlieri gauwyloeba, romlis dros adgili aqvs duyis 

yvelaze nazi nawilis _ kvirtisa da pirveli foTlis gadaxmobas. 

viTardeba JangviTi procesebi, rac uaryofiTad aisaxeba produqciis 

xarisxobriv maCveneblebze. 

  es procesi  SeiZleba ganxorcieldes atmosferul pirobebSi, rasac 

bunebrivi Rnoba ewodeba, an specialur danadgarebSi xelovnuri 

meTodiT. bunebrivi Rnoba Sromatevadi da xangrZlivi procesia, 

saWiroebs did sawarmoo farTs da mTlianad garemo pirobebzea 

damokidebuli. qarTuli Cais warmoeba Seqmnis pirvelive wlebidan  

xelovnuri Rnobis meTodze gadavida. Cais saRnobi agregatis ZiriTadi 

nawilebia saRnobi sakani, cecxlmilovani kaloriferi, damWirxni 

ventilatori da Semrevi sakani. 

 saRnobi sakani warmoadgens liTonis kolofs. masSi moTavsebulia 

xuTi horozontalurad ganlagebuli konveieri, romelTa zeda Sto 

muSaa, qveda ki uqmi. konveierebis muSa jaWvebi cocaven manqanis CarCoze 

orive mxridan mimagrebul grZiv liTonis kuTxedebze. sakani orive 

mxridan aRWurvilia konveieridan konveierSi haeris gadamSvebi arxebiT. 

 mosaRnobi Cais foToli daxrili mkvebavi konveieris saSualebiT 

miewodeba xvimiraSi. mkvebav konveierze Cais sisqes aregulirebs 

oTxfrTiani mbrunavi fenis gamasworebeli. xvimiridan foToli miwodeba 

zeda konveiers, saidanac TandaTanobiT gadadis Semdgom konveierebze 

zemodan qvemoT. momRnari foToli ganitvirTeba ukanaskneli qveda mexuTe 

konveieridan. 

 agregatebSi ganxorcielebulia haeris moZraobis paraleluri 

dinebis principi. haeri da Cais foToli moZraobs paralelurad zevidan 

qveviT. SedarebiT maRali temperaturisa da dabali fardobiTi 

tenianobis haeri pirvelad axali foTlis fenas gaivlis, Semdeg 

nawilobriv  datenianebuli da naklebi temperaturiT miewodeba Semdgom 

konveierebs. TiToeuli konveieris Tavsa da boloSi dayenebulia 

vertikaluri farebi rezinis firfitebiT (izolaciis mizniT). haeris 

Wavli Cais fenis gauvlelad ver miaRwevs  Semdgom konveiramde. 
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 mRnobi agenti mzaddeba kaloriferSi. gamTbari haeri kaloriferi-

dan ventiliatoriT Seiwoveba Semrev kameraSi, Seereva saWiro 

raodenobis civ atmosferul haers, ganzavdeba 36-380C temperaturamde da    

30 % fardobiT tenianobamde, Semdeg ki daiWirxneba saRnob sakanSi. 

 foTlis fenis sisqe saRnobis pirvel (zeda) konveierze unda iyos 

18-20 sm, Rnobis xangrZlivoba 6-8 saaTi, haeris temperatura 36-380C  

procesis xangrZlivobis yvela SemTxvevisaTvis. manqanebSi miwodebuli 

haeris raodenoba unda Seadgendes 55-60 aTas m3-s. saRnobi manqanis yvela 

konveieris muSa farTobi erTad aRebuli aris 82 m2. agregatis warmadoba 

damokidebulia procesis xangrZlivobaze da oTxsaaTiani Rnobis dros 

Seadgens  615 kg/sT, xolo eqvssaaTiani Rnobis SemTxvevaSi – 410 kg/sT. 

 Cais foTlis Rnoba SesaZlebelia kombinirebul safiqsacio-saRnob 

agregatSi. 

     sazRvargareTis Cais mwarmoebel qveynebSi xelovnuri RnobisaTvis 

ZiriTadad gamoiyeneba “trofis” tipis saRnobi, romelic warmoadgens 

marTkuTxa an trapeciis kveTis mqone danadgars saSualo gabarituli 

zomebiT: sigrZe _ 20 m, sigane _ 2 m, simaRle _ 1 m. masSi uZrav CarCoze 

gadaWimulia bade, romelzedac 20-25 sm feniT itvirTeba Cais foToli. 

danadgarSi foTlis qvemoT torsuli mxridan ventilatoriT miewodeba 

320C temperaturis mqone haeri. Rnobis procesi kontroldeba badis Sua 

nawilSi specialurad mowyobil kalaTSi moTavsebuli mwvane foTlis 

SefasebiT. miRebuli Sedegi vrceldeba Cais mTel partiaze. 

      Rnobis dasrulebis dadgena SesaZlebelia foTolSi wylis 

SemcvelobiT. procesi dasrulebulad iTvleba, rodesac foTlis 

tenSemcveloba saSualod 60-62 %-s Seadgens. 

      narCeni tenis raodenoba ver iZleva srul warmodgenas Rnobis 

mimdinareobaze. procesi warmatebiT Catarebulad CaiTvleba, Tu foTlis 

calkeul elementebSi ujredis wvenis koncentracia erTnairia. duyis 

fizikur-meqanikuri da anatomiuri Tvisebebidan gamomdinare, wylis 

gacemis sxvadasxva unaris gamo SeuZlebelia idealuri Rnobis Catareba.  

teqnologiuri procesebis sworad warmarTvis mizniT, foTlis meqanikuri 

analiziT, adgenen Rnobis Tanabrobas  momRnari. saSualo sinjSi 

isazRvreba normalurad momRnari, gadamRnari da  moumRnari foTlebis 

procentuli Semcveloba. 
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  procesis mimdinareobisas unda xdebodes foTlis masaSi tenianobis 

kontroli da  mis safuZvelze procesis regulireba. Tu adgili eqna 

narCeni tenis teqnologiuri normebidan gadaxras, saWiroa momdevno 

partia CaisaTvis Rnobis reJimi Sesabamisad Seicvalos. rac Seexeba 

foTlis im partias, romelSic tenis Semcvelobis norma darRveulia, 

saWiroa misi grexis procesis Sesabamisi regulireba. foTolSi Warbi 

tenis SemTxvevaSi saWiroa msubuqi grexis Catareba, xolo gadaRnobis 

SemTxvevaSi – piriqiT. 

  Rnobis damTavrebis Semdeg foToli miewodeba mosagrexad. grexis 

procesis da saerTod Cais manqanuri warmoebis sawyisad iTvleba sagrexi 

mowyobiloba, romlis ganviTarebul da srulyofil saxes Tanamedrove 

roleri warmoadgens. 

 grexis mizania momRnari foTlis daxveva mTavari ZarRvis irgvliv  

CaisaTvis damaxasiaTebeli mogrexili formis Sesaqmnelad, duyis 

danawileba Semadgenel elementebad, foTlis qsovilebis ujredebis 

mTlianobis darRveva, garsisa da membranebis dazianeba, wvenis gamodena 

da misi adsorbireba foTlis zedapirze. dazianebul ujredSi Zlierdeba 

sivrcobrivad gaTiSuli fermentuli sistemisa da dasaJangi substratis 

urTierTqmedeba, ris Sedegad warmoqmnili nivTierebebi ZiriTadad  

ganapirobeben mza Cais damaxasiaTebel gemos, nayenis fersa da aromats. 

grexis procesi xorcieldeba specialur danadgarebSi – rolerebSi, 

romlis ZiriTadi nawilebia urTierTsawinaaRmdego wriul-gadataniTad 

moZravi magida da cilindri. magidis centralur nawilSi moTavsebulia 

specialuri Rrmuli-kiuveti, romelsac mowyobili aqvs karebi mogrexili 

masis gantvirTvisaTvis. 

 cnobilia sami sxvadasxva tipis roleri. manqanas, romelSiac 

moZraobs mxolod magida an cilindri, erTmagi qmedebis roleri ewodeba. 

manqanas, romelSiac moZraobs rogorc magida, aseve cilindri, ormagi 

qmedebis roleri ewodeba. sammagi qmedebisaa roleri, Tu masSi moZraobs 

rogorc cilindri da magida, aseve wnexic. Cvens Cais mrewvelobaSi 

ZiriTadad gamoyenebulia ormagi qmedebis rolerebi. 

 rolerSi grexa mimdinareobs Cais masis mudmivi gadaadgilebis 

Sedegad, rac gamowveulia moZravi cilindris kedlis gadataniTi - 

wriuli moZraobiT, Cais masaze miyenebuli biZgiTi ZalvebiT. foTlis 
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grexis process Tan axlavs Cais xaxuni roleris muSa zedapirTan da 

Sinagani xaxuni TviT masaSi. sagrexi manqanebi foTlis masaSi moqmedi 

Sida xaxunis principze muSaobs. grexis dros Cais foToli mravaljer 

ganicdis Serevas, rasac Tan axlavs perioduli adgilobrivi kumSvebi. 

mTeli procesi garkveuli kanonzomierebiT mimdinarebs. am procesis 

intesivoba damokidebulia Serevis sixSireze. masis calkeuli 

elementebis urTierTisadmi gadaadgilebis siCqareze, adgilobriv 

Zalvebze, meqanikuri zemoqmedebis xangrZlivobaze, Sinagani da garegani 

xaxunis Zalebze. Sinagani winaRoba, foTlis fenebis xaxunis winaRobis 

garda, gulisxmobs Cais arevis dros warmoqmnil jamobriv winaRobas – 

duyis Zvras, Runvas, foTlebis wyvetas da mogrexas. 

 grexis procesis dros mimdinareobs Zvris, kumSvis, Wimvis, grexisa 

da daxvevis deformacia. kiuvetian rolerebSi grexis procesSi 

warmoiqmneba `efeqturi muSaobis ubani~, romelSiac maqsimalurad 

vlindeba xaxunisa da kumSvis erToblivi qmedeba, rac xelSemwyob 

pirobebs qmnis Cais foTlis aucilebeli deformaciisaTvis da 

damokidebulia gadasamuSavebeli foTlis raodenobaze. 

 grexis dawyebisTanave meqanikuri zemoqmedebiT foTlis qsovilis 

mTlianobis darRvevasTan erTad cocxal ujredSi mimdinare bioqimiuri 

procesebis mimarTuleba icvleba. ujredis daSlasTan erTad iwyeba Cais 

fermentacia. Sinagani da garegani xaxunis Zalvebis Sedegad Reros 

TandaTan scildeba pirveli foToli nazi ReroTi da kvirtiT, meore 

foToli da a.S. grexisas baixis CaisaTvis damaxasiaTebeli  grexili 

forma TandaTanobiT uyalibdeba duyis calkeul elementebs. pirvelad 

ixveva nazi nawilebi, Semdeg naklebad nazi da mouxeSo. am dros 

dauzianebel ujredSi sivrcobrivi gaTiSulobis gamo oqsidazuri 

fermentebisa da fenoluri naerTebis urTierTmoqmedeba SezRudulia. 

aRniSnuli naerTebis funqciebi cocxal organmizmsa da Cais 

gadamuSavebis dros sxvadasxvaa. ujredis wveni foTlis zedapirze 

TandaTanobiT gamoideneba, fermentebi da fenoluri naerTebi urTierT 

SexebaSi modian, cocxali ujredisaTvis damaxasiaTebeli mkacrad 

kordinirebuli gardaqmnebi irRveva, sunTqvis process fermentuli 

JangviTi gardaqmnebi cvlis da sawyisi qimiuri nivTierebebi Rrma 

Seuqcevad gardaqmnebs ganicdian. 
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 fermentebis aqtivoba, dasaJangavi substratis raodenobrivi da 

Tvisobrivi maxasiaTeblebi pirdapir damokidebulebaSi arian duyis 

sinazesTan. grexis dros Cais masis temperatura 7-100C-iT matulobs, rac 

metad uaryofiTad moqmedebs Cais xarisxze, amitom aucilebelia Cais 

masis ganiaveba, duyis nazi nawilebis perioduli gamocalkeveba grexili 

masidan da Semdgomi gadamuSaveba optimalur pirobebSi, maTi potenciuri 

Tvisebebis mza produqciaSi maqsimalurad asaxvis mizniT.   

 mogrexili masidan duyis elementebis TandaTanobiT gamocalkeveba, 

xorcieldeba grexis ciklis perioduli SewyvetiT da mogrexili masis 

daxarisxebiT. 

       mogrexili foTlis daxarisxeba (fraqcionireba) mniSvnelovani 

procesia Savi Cais warmoebaSi. mis mizans Seadgens mogrexili nawilebis 

gamoyofa, misi dayalibeba zomebis mixedviT, rasac uaRresad didi 

mniSvneloba aqvs maRalxarisxovani produqciis misaRebad. 

 grexis dros Cais masa erTmaneTs ewebeba da warmoiqmneba koStebi. 

misi temperatura sagrZnoblad matulobs gaZlierebuli xaxunis Sedegad. 

aRniSnulis likvidaciisaTvis, mogrexili foTlis damxarisxebeli 

manqana aRWurvilia koStebis damSleli mowyobilobiT, romelic xels 

uwyobs Cais masis aeraciasa da bunebrivia fermentuli gardaqmnebis 

Tanabar ganviTarebas. 

 mogrexili foToli badis zedapirze moZraobs fenebis saxiT, rac 

gamowveulia badesa da Cais nawilakebs Soris Siga xaxunis 

koeficientebis sxvaobiT. masalis moZraoba SeiZleba ganvixiloT, 

rogorc TanabargadataniTi moZraoba ori paraleluri firfitisa, 

romlebic horizontalur sibrtyeSi erTmaneTTan SekavSirebuli arian 

xaxunis ZalebiT, vidre ar gatardebian badis Tavisufal farTSi.  

 Cais warmoebaSi damxarisxebeli manqanebis bade asrulebs 

ukuqceviT-gadataniT moZraobas. mwvane daxarisxebis dros Cais masa iyofa 

or fraqciad Q I gamoxarisxebuli da Q II gamouxarisebeli fraqcia: 

                          Q= Q I + Q II 

 damxarisxebeli manqanis damyarebuli reJimis dros miwodebuli 

Cais masa Q mudmiv sidides warmoadgens. 
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 procesi sakmaod rTulia, romelzedac moqmedebs Cais nawilakebis 

zoma da forma, nawilakebis SemTxveviTi dajaxeba, badis zedapiris 

mdgomareoba, miyenebuli biZgebis sidide da mimarTuleba. 

 grexis Semdeg Cais foTlis fraqciebad dayofa praqtikulad 

gansazRvravs sxva teqnologiuri procesebis  normalurad Catarebas. 

 mogrexili foTlis daxarisxebisaTvis arsebobs sxvadasxva tipis 

damxarisxebeli, romelTagan warmoebaSi ZiriTadad erTiarusiani 

brtyeli damxarisxebeli da vibrodamxarisxebeli manqanebi gamoiyeneba. 

mogrexili foTlis damxarisxebeli manqanis ZiriTadi nawilebia  CarCoze 

gadaWimuli badeebi. CarCo korpusiT saxsruladaa damagrebuli muxla 

lilvis eqscentrul yelze. manqanaze mowyobilia xvimira, romlis 

moculoba roleris cilindris  moculobis tolia. fskerze dayenebuli 

aqvs savarcxliani oTxi lilvaki Cais dozirebuli miwodebisa da grexis 

dros warmoSobili koStebis dasaSlelad. damxarixebeli manqanis xis 

CarCoze gadaWimulia badeebi (#3 da #4). manqanis rxevaTa ricxvi 

Seadgens 250-300 br/wT. erTi roleri nagrexi foTlis daxarisxebas 8-10 

wuTi sWirdeba. foTlis yoveli partiis gatarebis Semdeg damxarisxebeli 

manqanis badeebi unda gaiwmindos. 

 orTodoqsaluri teqnologia iTvaliswinebs momRnari foTlis 

samjeradi grexis sqemas, 25-45 wT xangrZlivobiT TiToeuli, rolerebis 

SefardebiT 3 : 2 : 2. rac gulisxmobs: pirveli grexis 3 rolers, meore 

grexis 2 rolers, mesame grexis 2 rolers da 1 damxarisxebel manqanas. 

foTlis CatvirTva-gantvirTvis da transportirebis operaciebi 

specialuri teqnikuri mowyobilobebisa da saSualebebis gamoyenebiT 

xorcieldeba. pirveli grexis sam rolerSi  600 kg momRnari foToli 

itvirTeba, TiToeulSi _ 200 kg. pirveli grexis dasrulebis Semdeg 

mogrexili masa miewodeba  damxarisxebel danadgars. gamoxarisxebuli 

wvrili fraqcia Tavsdeba safermentacio yuTebSi (fenis sisqiT 3-5 sm) da 

idgmeba safermentaciod. msxvili fraqcia iyofa or nawilad da 

miewodeba meore grexis or rolerSi, TiToeulSi 240-250 kg. meore grexis 

damTavrebis Semdeg mogrexili masa xarisxdeba. miRebuli wvrili 

fraqcia miewodeba safermentaciod, fenis sisqe 5-6 sm, xolo msxvili 

fraqcia kvlav iyofa or tol nawilad da itvirTeba mesame grexis or 

rolerSi. wvrili fraqciis gamosavlianobis gazrdis mizniT mesame 
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grexis rolerebis magidebis zedapirze damagrebulia mWreli rifebi. 

mesame grexis damTavrebis Semdeg mogrexili foToli xarisxdeba da 

miemarTeba safermentaciod. grexa dasrulebulad iTvleba, roca 

foTolSi daSlili ujredebis raodenoba 78-80 %-s Seadgens, winaaRmdeg 

SemTxvevaSi saWiroa meoTxe grexis Catareba. 

 grexis procesis kontrolisaTvis gamoiyeneba daSlili ujredebis 

procentuli raodenobis gansazRvris meTodi, romelic dafuZnebulia 

kaliumis biqromatis unarze SeaRwios daSlil ujredebSi, daJangos 

fenoluri naerTebi da warmoqmnas ruxi feris produqtebi. Semdeg 

foToli irecxeba gamoxdili wyliT, TiToeul foTolze vizualurad 

isazRvreba SeRebili farTis procenti da saSualo gamoiTvleba 30 

foTlidan. 

 rolerebSi Cais foTlis grexa xasiaTdeba rigi naklovanebiT,  rac 

upirvelesad gamowveulia Cais masis temperaturis momatebiT da duyis 

elementebis gansxvavebuli fizikur-meqanikuri TvisebebiT. duyis nazi 

nawilis ujredis qsovili ZiriTadad grexis sawyis stadiaze  ziandeba, 

mouxeSo nawilebi SedarebiT gvian, SesaZlebelia erTi da igive foTlis 

qsovilis ujredebis nawili, grexis sawyisSive daiSalos danarCeni 

grexis momdevno stadiebze, an mTlianad dauzianebeli darCes. rac metia 

nedleulSi mouxeSo da uxeSi foTlebis Semcveloba, miT naklebia 

grexis dros daSlili ujredebis raodenoba. grexis jeradobis gazrda, 

me-4 da me-5 grexebis Catareba saWiro efeqts ver iZleva da rogorc wesi, 

nazi or-samfoTliani nedleulis grexis Sedegad ujredis 20-22 % 

dauSleli rCeba. mogrexili masa warmoadgens araerTgvarovan narevs, 

romelic Sedgeba dafermentebuli, gadafermentebuli da daufermen-

tebeli nawilebisagan. radgan, foTlis qsovilis ujredebi grexis dros 

sxvadasxva stadiaze iSleba, fermentuli JangviTi proocesebic 

sxvadasxgvarad viTardeba. dauzianebel ujredebSi qimiuri naerTebi 

umniSvnelod gardaiqmnebian da faqtiurad monawileobas ver iReben 

produqciis xarisxobrivi maCveneblebis CamoyalibebaSi. dauzianebel-

dauSlel ujredebSi dauSlelad darCenili qlorofili auaresebs Savi 

Cais organoleptikur maCveneblebs. 

 mouxeSo da uxeSi foTlebi rogori wesiTac ar unda movgrixoT 

Tanamedrove rolerebSi, damaxasiaTebeli grexili formis miReba 



132 

 

SeuZlebelia. aseve mizanSeuwonilia yvela ekologiuri raionisaTvis da 

sezonis yvela droisaTvis erTiani standartuli teqnologiuri 

reJimebis gamoyeneba. 

 grexis procesis dros mniSvnelovania Cais foTlis Rnobis xarisxi. 

Zlierad momRnari  foToli mZime grexas moiTxovs. rolerebSi grexis 

dros mza produqciis garegani saxis sasurvel kondiciamde miRwevasTan 

dakavSirebiT garkveuli xarisxiT uaresdeba nayenis sasaqonlo Tvisebebi. 

Cais foTlis rolerebSi grexa xangrZlivi procesia, ujredis SigTavsi 

TandaTanobiT gamoideneba foTlis zedapirze da fermentaciis procesi 

araTanabrad mimdinareobs. 

 aRniSnuli xarvezebis aRmofxvris, grexis procesis intensifi-

kaciisa da wvrili Cais gamosavlianobis gazrdis TvalsazrisiT pirvel 

cdas roleris magidis zedapiris srulyofa da sxvadasxva 

modifikaciebis sagrexi danadgarebis Seqmna warmoadgenda. roleris 

magidis zedapiri aRiWurva xsvadasxva formis mWreli rifebiT da 

konusebiT. 

 wvrili Savi Cais produqciis warmoebis mkveTri zrda SesaZlebelia 

momRnari foTlis grexis ciklSi intensiuri Wyletisa da Wra-

daqucmacebis procesis CarTviT, ramac saxe ucvala ara marto 

teqnologias, aramed procesis aRmasrulebel manqana-danadgarebs. 

 momxmarebelTa gansakuTrebuli daintereseba wvrili saxis Savi 

Caisadmi gapirobebulia intensiuri nayeniT, sasiamovno simwklartiT da 

gemos sisruliT. igi advilad gascems eqstraqts da mniSvnelovnad met 

samomxmareblo nayens iZleva, vidre orTodoqsaluri teqnologiiT 

gamomuSavebuli. 

 Cais foTlis momentaluri da intensiuri damfleT-damqucmacebeli 

manqanis СТС Seqmnis Semdeg iwyeba axali etapi Cais warmoebis 

teqnologiis ganviTarebaSi. am meTodma gasuli saukunis 50-iani wlebidan 

moipova popularoba da dReisaTvis Savi Cais mwarmoebel ZiriTad 

qveynebSi (indoeTi, kenia da sxv.) mTlianad Secvala orTodoqsaluri 

teqnologia. 

 teqnologiuri procesi iTvaliswinebs sustad momRnari Cais 

foTlis intensiur damuSavebas Tanmimdevrulad ganlagebul sam, oTx an 

xuT СТС manqanaSi. procesis mimdinareobis dros mowmdeba foTlis 
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daqucmacebis xarisxi, masis temperatura da tenianoba. damuSavebis 

pirvel etapze foTlis tenianoba 68-70 %-s Seadgens, xolo СТС 

danadgarSi 5-jeradi damuSavebis Semdeg es maCvenebeli 54-56 %-mde 

mcirdeba. manqanis ZiriTad nawils CaTrevis principze sxvadasxva 

siCqariT mbrunavi, erTmaneTis paralelurad ganlagebuli, ori 

Rrmulebiani lilvaki warmoadgens. erTi lilvis brunvaTa ricxvi 

Seadgens 675 br/wT, xolo meores – 60 br/wT. СТС teqnologiiT 

mravaljeradi damuSavebis Sedegad miRebuli Cais erTgvarovani masa 

fermentdeba konveieruli an doluri tipis safermentacio danadgarSi. 

upiratesoba doluri tipis safermentacio danadgarebs eniWebaT, 

romelTa brunvis siCqare 1-2 br/wT-s Seadgens. dolis Sida zedapirze 

damagrebuli spiraluri frTis meSveobiT xdeba Cais intensiuri areva, 

nawilakebis agregireba da granulireba. danadgarSi mTeli procesi 

dinamiuria da Cais masa mudmiv moZraobaSia. Cais foTlis srulfasovani 

fermentaciisaTvis aucilebelia kargi aeracia da sufTa haeri meti 

Jangbadis misawodeblad, gansakuTrebiT sawyis etapze. miwodebuli haeris 

fardobiTi tenianoba Seadgens 90-95 %-s, temperatura – 22-260C. sabolood 

mkvrivi struqturis mqone granulirebuli Cai miiReba. СТС teqnologiiT 

miRebuli Cais ZiriTadi Tavisebureba imaSi mdgomareobs, rom TiTqmis   

2-3-jer met finjan nayens iZleva, vidre imave raodenobiT orTodoq-

saluri meTodiT gamomuSavebuli produqti da masTan SedarebiT Senaxvis 

maRali unariT gamoirCeva. teqnologiuri procesis xangrZlivoba      

105-120 wT-sASeadgens. 

 Cais foTlis grexis erT-erT yvelaze srulyofil  mowyobilobas 

manqana `rotorveini~ warmoadgens. teqnologiur procesSi `rotorveini~ 

gamoiyeneba rogorc rolerebTan, aseve СТС-Tan SeTanawyobiT. manqana 

Sedgeba cilindruli korpusisagan da mis SigniT RerZisagan, romelic 

naxevrad Sneks warmoadgens, xolo meore naxevarze garkveuli kuTxiT 

frTebi aris damagrebuli. cilidris Sida zedapirze ganlagebulia 

tolgverda samkuTxedis formis rifebi. cilidris bolos moTavsebulia 

torsuli saxuravi, romlis dayenebiT sxvadasxva poziciaSi SesaZlebelia 

Cais masaze miyenebuli wnevis regulireba. rotoris brunvaTa ricxvi 

Seadgens 30-40 br/wT. gamomuSavebuli produqciis 85-90 % wvrili saxis 

Cais warmoadgens. 



134 

 

 rotoruli konstruqciis manqanebs miekuTvneba `treturatori~, 

romelic farTod gamoiyeneba afrikis Cais mwarmoebel qveynebSi. manqanis 

ZiriTadi muSa organos _ rotoris diametri izrdeba Cais gadaadgilebis 

mimarTulebiT, xolo Snekis biji ki mcirdeba. manqanis gasasvlelSi 

damagrebuli mWreli frTebis zemoqmedebiT Cais masa meti intensivobiT 

muSavdeba, vidre `rotorveinSi~. 

 Savi Cais warmoebis orTodoqsaluri grexis sqema `rotorveinTan~ 

SeTanawyobiT gamoiyeneba Sri lankaSi, sadac produqciis 80% 

orTodoqsaluri teqnologiiT gamomuSavdeba. 58-60 % narCen tenianobamde 

momRnari foToli igrixeba rolerSi wnexis gamoyenebiT an uwnexod 20-30 

wT-is ganmavlobaSi. wnexis gamoyenebis SemTxvevaSi axdenen mis msubuq 

dawolas 5-5 wT-is intervaliT. mogrexili masa danadgarze 

fraqcionirdeba, romlis drosac wvrili fraqciis gamosavali saSualod  

20 %-s Seadgens. msxvili fraqcia, nedleulis kondiciidan gamomdinare,  

ramdenjerme (3-jer) muSavdeba `rotorveinSi~ Sualeduri daxarisxebiT. 

grexa-fermentaciis xangrZlivoba 120-150 wT-s Seadgens 22-260C 

temperaturis pirobebSi. 

 СТС meTodis gamoyenebam Cais gadamamuSavebel sawarmoebSi 

uwyvetnakaduri warmoebis, sruli meqanizaciis da teqnologiuri 

procesebis programuli marTvis ganxorcieleba gaxada SesaZlebeli. 

 Cvens pirobebSi teqnologiur ciklSi Wyleta, _ Wra-daqucmacebis 

procesebis CarTva gamowveuli iyo foTlis grexis intensifikaciiT da 

wvril Sav Caize moTxovnilebis gazrdiT. Cais foTlis grexis sxvadasxva 

stadiaze samamulo warmoebis sxvadasxva kontruqciis teqnologiuri 

danadgarebi: `b2 _ CrC~, `b2 – Cpi~, `Cmds~ gamoiyeneba, romlebic ucxouri 

warmoebis manqanebis analogebia da teqnologiurad gaTvlilia qarTuli 

Cais fizikur-meqanikur maxasiaTeblebze. wvrili Cais teqnologiur 

procesSi ZiriTadad `b2-Cpi~ da `Cmds~ gamoiyeneba. maTi ZiriTadi 

nawilebia _ Setyupebuli cilindris formis korpusi bunkeriT da masSi 

CaTrevis principze urTierTsawinaaRmdegod mbrunavi ori Sewyvilebuli 

rotori, romelis erTi nawili Sneks warmoadgens, xolo meore nawili _  

frTebis saxiT aris Sesrulebeli. `Cmds~ Cais foTlis Wyleta _ 

daqucmacebas meti intensivobiT axorcielebs, risTvisac igi damatebiT 

difuzoriT aris aRWurvili. Cais masa mimwodi Snekebis meSveobiT 
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miewodeba grexis kameraSi, sadac foTlis Sexebis dros korpusis 

daRarul zedapirTan iwyeba misi intensiuri damuSaveba, xolo 

damqucmacebeli elementebis zemoqmedebiT ganicdis Wyleta-daqucmacebas. 

ukuwnevis zemoqmedebiT Cais masa TandaTanobiT gadaadgildeba 

difuzorSi, xolo nawili kvlav brundeba ukan Wyleta-grexis sakanSi da 

ganmeorebiT ganicdis meqanikur zemoqmedebas. procesis dasrulebis 

Semdeg manqanis gasasvlelidan ganitvirTeba Cais masa, romelSic 

daSlili ujredebis raodenoba 85-90 %-s Seadgens. 

 Cveni pirobebisaTvis foTlovani da wvrili Savi Cais nakaduri 

warmoebis ganxorcielebis teqnologiuri sqememebi warmodgenilia     

nax. 5.3.1 da nax. 5.3.2. 

 SeiZleba davaskvnaT, rom msoflios masStabiT Savi Cais warmoeba 

saerTo princips _ fermentebis moqmedebiT sasurveli bioqimiuri 

gardaqmnebis ganviTareba efuZneba da gamoiyeneba  Semdegi ZiriTadi 

meTodi: 

 _ orTodoqsaluri, romelic iTvaliswinebs momRnari foTlis  

ramdenjerme grexas Sualeduri fraqcionirebiT, fermentacias da Srobas; 

_ momRnari foTlis   mravaljeradi  damuSaveba  `rotorveinSi~ da  

msgavsi konstruqciis danadgarebSi grexis stadiaze, nedleulis 

kondiciidan gamomdinare, Sualeduri fraqcionirebiT, fermentacia da 

Sroba; 

     _ SemRnari foTlis СТС danadgarebiT mravaljeradi damuSaveba Cais      

nedleulis kondiciebisagan damokidebulebiT, `rotorveinSi~ an msgavsi 

konstruqciis danadgrebSi, winaswari damuSavebiT an mis gareSe, 

xanmokle fermentacia da Sroba. 

 dadgenilia, rom foTlis damuSavebis sxvadasxva meTodi misi 

struqturis dazianebis garkveul tips iwvevs, amasTan calkeul 

SemTxvevaSi erTi an ramdenime maxasiaTebeli dominirebs. kerZod, 

orTodoqsaluri meTodis SemTxvevaSi ZiriTad deformacias kumSva 

warmoadgens; `rotorveini~, `Cpi~, `Cmds~ da analogiuri konstruqciis 

danadgarebi Cais foTlis Wyletas, Wrasa da daqucmacebas iwvevs, СТС  

meTodi foTols fleTs, intensiurad aqucmacebs da dazianebaTa 

sxvadasxva kombinacias ayalibebs. 
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 grexisa da fermentaciis dros mimdinare gardaqmnebi. grexa da 

fermentacia bioqimiurad erTnairi procesebia. JangviTi procesebis 

normaluri msvlelobisaTvis igive garemo pirobebia saWiro, rac grexis 

dros.  

      grexisa da fermentaciis dros Cais foTlis qimiuri naerTebi Rrma 

gardaqmnebs ganicdian, ris jamur efeqts Savi Cais damaxasiaTebeli 

aromatisa da feris Camoyalibeba warmoadgens. vizualurad fermentaciis 

procesis damTavrebas foTlis feris mwvanedan spilenZisferisaken 

cvlileba da sasiamovno, specifiuri aromatis formireba migvaniSnebs. 

umniSvnelovanesia fenoluri naerTebis (katexinebi) Jangva, romlis 

Sedegad Savi Cais feris ganmsazRvreli naerTebi – Teaflavinebi da 

Tearubiginebi warmoiqmnebian. katexinebix raodenoba mniSvnelovnad 

mcirdeba. msgavsad sxva fermentuli reaqciebisa, Cais fermentaciis 

mimdinareobis siCqare damokidebulia substratis individualuri 

komponentebis Tanafardobasa da koncentraciaze, Jangbadis arsebobasa 

da koncentraciaze, fermentebis aqtivobaze, sareaqcio ares pH-sa da 

temperaturaze, fermentebisa da substatis kontaqtis xarisxze da sxva. 

fermentaciis procesis normalurad ganviTarebisaTvis aucilebelia 

maRali fardobiTi tenianoba (95-98 %) da optimaluri temperatura (22- 

260C). dabali fardobiTi tenianobis SemTxvevaSi SeimCneva mofermente 

masis zedapiris gamoSroba da gaSaveba, rac arasasurveli movlenaa 

rogorc teqnologiuri TvalsazrisiT, aseve  bioqimiuri gardaqmnebis 

mimdinareobisaTvis. 

 fermentuli JangviTi procesebis ganviTarebas mivyavarT axali 

aromatis matarebeli naerTebis warmoqmnamde, icvleba eTerzeTovani 

kompleqsis raodenobrivi da Tvisobrivi Semadgenloba, sabolood 

mofermente Cais aromati warmoiSoba. 

 grexis dros fosfororganuli naerTebis energiuli daSlisa da 

Tavisufali fosformJavas Semcvelobis momatebiT mcirdeba ujredis 

wvenis pH. Zlier cvlilebas ganicdis vitamini C, romelic swrafad 

iSleba JangviTi procesebis ganviTarebasTan erTad da raodenobrivad 

ramdenjerme mcirdeba. mofermente foTlis mwvane Seferilobis 

TandaTanobiT gaqroba garkveulwilad gamowveulia qlorofilis 

daSliT. 
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 sust mJave areSi qlorofilis molekulaSi magniumis atomi 

Caenacvleba ori atomi wyalbadiT da feofitini warmoiqmneba, xolo 

misgan fiTolis birTvis moxleCis Sedegad qlorofilidi miiReba. 

magniumis moxleCiT ki feoforbidi warmoiqmneba. aRniSnuli naerTebi 

muqi SeferilobiT xasiaTdeba da bunebrivia, garkveuli xarisxiT 

monawileoben Cais feris CamoyalibebaSi (nax. 5.3).  

 

                       _ fitoli 
      qlorofili                      qlorofilidi 
           _ Mg                                                                  _ Mg                                                

                       _ fitoli 
      feofitini                          feoforbidi    
              

                nax. 5.3. qlorofilis gardaqmnis sqema 

 

 

 fermentaciis mimdinareobisas grexis dros dawyebuli bioqimiuri 

gardaqmnebi miyvanili unda iqnas im donemde, rodesac maqsimalurad 

dagrovdeba mza Cais gemos, aromatis da nayenis feris gamapirobebeli 

naerTebi. 

 Cais warmoebis bioqimiuri Teoriis Tanaxmad Cais fermentacia 

warmoadgens  dekompensirebuli sunTqvis process. dauzianebel ujredSi 

normaluri sunTqvis procesi Semdegi reaqciiT gamoisaxeba: 

                   +O2   
         katexini         orTo-qinoni+H2O    

       orTo-qinoni + sasunTqi substrati →katexini + CO2. 

 

 dauzianebel ujredSi es procesebi gaTanabrebulia. Cais foTlis 

grexis procesis dawyebis momentidan katexinebi intensiurad iJangebian 

o-difenoloqsidazas monawileobiT, ris Sedegad katexinebis qinonuri 

formebi warmoiqmneba. qinonebi kondensirdebian Seferili produqtebis 

warmoqmniT: 

                   +O2   
         katexini         orTo-qinoni+H2O     

         orTo-qinoni →Seferili produqtebi 
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 Cais katexinebis Tvisebebi ZiriTadad hidroqsilis jgufebiT 

ganisazRvreba. aqtiur jgufebad iTvleba pirokatexinis da pirogalolis 

birTvebi. 

 Cais fenolur naerTebSi Semavali katexinebi fermentuli Jangvis 

TvalsazrisiT SeiZleba pirobiT or jgufad gavyoT: pirokatexinebis 

birTviani katexinebi: (±) katexini, (_) epikatexini,  (_) epikatexingalati da 

pirogalolis birTviani: (_) epigalokatexini, (±) galokatexini, (_) 

epigalokatexingalati,  (±) galokatexingalati. 

 Cais fenoluri naerTebis kompleqsSi pirogalolis birTviani 

katexinebis Semcveloba saSualod 70 procents Seadgens. maT fermentuli 

Jangvis gansxvavebuli gza gaaCniaT, pirokatexinis birTvian katexinebTan 

SedarebiT. (_) epigalokatexinisa da (_) epigalokatexingalatis Jangva-

aRdgenis potenciali gacilebiT dabalia, vidre sxva polifenolebisa, 

amitom ZiriTadad dasaJang substrats es ori naerTi warmoadgens. 

 katexinebis daJangviT warmoiqmnebian Teaflavini da Teaflavin-

galati. ufro Rrma daJangvis produqtebs Tarubiginebi warmoadgenen, 

romelTa warmoqmnis erT-erT SesaZlo gzas Teaflavinebis daJangva 

warmoadgens: 

         
                        meoradi 
           Teaflavini Tearubiginebi 

                        daJangva 

  

       Teaflavinebi narinjisferi-moyviTalo nivTierebebia, romlebic 

mniSvnelovnad ganapirobeben Cais nayenis fers, mis gamWirvalobas, 

„sikaSkaSes“ da „sicxoveles“, simwklartis SegrZnebas. fermentirebul 

foTolSi Teaflavinebis Semcveloba SedarebiT mcirea da saSualod  

mSrali masis 0,2-0,3%-s Seadgens. Tearubiginebi wiTeli-moyavisfro 

Seferilobis nivTierebebia, romlebic nayens simagres, fersa da sisavses 

aniWeben. mza Sav CaiSi Tearubiginebis Semcveloba 8-15%-s Seadgens da 

masze aris damokidebuli nayenis saerTo intensivoba.      

 Savi Cais warmoebis procesSi mimdinare gardaqmnebis Sedegad 

fenoluri naerTebis Jangvis siRrme 35-50%-s Seadgens Dda damokidebulia 

gadamuSavebis meTodze.  
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     Srobis procesis mizania moaxdinos fermentebis inaqtivireba, 

moacilos produqts zedmeti teni da gaxados igi Senaxvisunariani, 

sabolood Camoayalibos mza Cais damaxasiaTebeli nayenis feri, gemo da 

specifiuri aromati. 

 Cais foTlis Sroba warmoadgens siTbosa da masaTa cvlis rTul 

arastacionalur process, amasTan igi teqnologiuri procesia, romlis 

sworad Catarebaze bevrad aris damokidebuli mza produqciis xarisxi. 

 Cai miekuTvneba koloidur kapilarul-forovan masalebs. xmobis 

procesis fizikuri arsis zustad garkvevisaTvis aucilebelia vicodeT 

wylis kavSiris forma mSral nivTierebasTan. teni mSral nivTierebas 

ukavSirdeba sami formiT, esenia: fizikur-meqanikuri (zedapiruli, makro 

da mikro kapilarebSi myofi teni); fizikur-qimiuri (gajirjvebis, 

adsorbciuli); qimiuri (ionuri, molekuluri). 

 zedapiruli teni uwvrilesi wveTebis saxiT imyofeba masalis 

zedapirze da zedapiruli daWimulobis ZalebiTaa SekavSirebuli. mikro 

da makrokapilaruli wyali warmoadgens mineraluri da organuli 

nivTierebebis gamxsnels. aRniSnuli forma SekavSirebulia kapilaruli 

SeWidulobis ZalebiT. 

 gajirjvebis teni masalasTan osmosuri ZalebiTaa SekavSirebuli. 

igi ujredis membranebis, cilis molekulebisa da boWkovani 

struqturebis SemadgenlobaSi imyofeba. osmosurad SekavSirebuli teni 

gansazRvravs turgors da foTlis plastikur Tvisebebs. SedarebiT 

naklebad mtkiced aris SekavSirebuli nivTierebebTan da Srobis dros 

gacilebiT adre scildeba, vidre mikrokapilaruli teni.  

 zedapirul, mikro, makrokapilarulsa da osmosur tens Tavisufal 

tens uwodeben, mas Cveulebrivi wylis fizikur-meqanikuri Tvisebebi 

gaaCnia. simkvrive 1-is tolia, gayinvis temperatura O00C-is da aqtiur 

gamxsnels warmoadgens. Srobis dros aRniSnuli tenis mocilebis 

Sedegad foTlis moculoba mcirdeba. 

 adsorbciulad SekavSirebuli teni mravali hidrofiluri 

koloidis micelis SemadgenlobaSi Sedis da molekuluri ZalebiT 

mWidrodaa SekavSirebuli. tenis aRniSnuli saxe ar warmoadgens 

organuli da mineraluri nivTierebebis gamxsnels. SekavSirebuli tenis 

qimiur formas kristalizaciuri wyali warmoadgens, romelic 
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nivTierebaTa molekulis SemadgenlobaSi Sedis mkacrad gansazRvruli  

raodenobiT. tenianoba aris Tavisufali da adsorbirebulad SekavSi-

rebuli tenis fardoba masalis sawyis wonasTan gamosaxuli procentebSi. 

 haeris mudmivi tenianobisa da temperaturis dros Cais foTlidan 

aorTqleba klebadi siCqariT xasiaTdeba. misi mocilebisas temperatura 

TandaTan matulobs da Srobis procesis damTavrebisas haeris 

temperaturis toli xdeba. Srobis procesi emyareba masalaSi tenis Sida 

difuziis kanons, aorTqlebis intensivoba miT ufro maRalia, rac ufro 

metia haerisa da masalis orTqlis drekadobaTa Soris sxvaoba. haerisa 

da orTqlis drekadobas Soris sxvaobas Srobis potenciali ewodeba. 

 Savi Cais warmoebisas maRal temperaturaze Sroba aucilebeli 

pirobaa, romlis gareSe SeuZlebelia Savi Cais damaxasiaTebeli 

Tvisebebis saboloo Camoyalibeba. Srobis dros orTqldeba aromatuli 

kompleqsis 60-70 %, magram yalibdeba axali aromatuli naerTebi, 

romlebic gacilebiT ufro mniSvnelovania Cais xarisxobrivi 

maCveneblebisaTvis, vidre maRali temperaturis zemoqmedebiT 

aqrolebuli nawili. cxeli haeris moqmedebiT foTlidan wylis 

mocilebasTan erTad mofermente foTlis spilenZis feris Seferva qreba 

da TandaTanobiT Sav ferSi gadadis. 

 Srobis dros siTbo ixarjeba Cais masis gacxelebaze da wylis 

aorTqlebaze: 

      Q= Q1+ Q2 

   sadac,  Q _  Cais masaze gadacemuli siTbo; 

           Q1 _  Cais foTlis gacxelebaze daxarjuli siTbo; 

           Q2 _  foTlidan wylis aorTqlebaze  daxarjuli siTbo; 

 Cais Srobis procesi, msgavsad sxva masalebisa, sam etapad 

mimdinareobs. pirvel etapze xdeba Cais masis gaTboba da misi tenianoba 

umniSvnelod icvleba. meore etapi Seesabameba Srobis mudmivi siCqaris 

monakveTs, romelic grZeldeba kritikuli tenianobis damyarebamde. 

mudmivi siCqaris monakveTSi Srobis intensivoba mxolod mSrobi agentis 

parametrebiT ganisazRvreba da ar aris damokidebuli masalis 

tenianobasa da fizikur-qimiur mdgomareobaze. mesame etapze Srobis 

siCqare mcirdeba, rac gamowveulia Cais tenianobis SemcirebiT. masalis 

temperatura mudmivad izrdeba da procesis bolos mSrobi agentis 
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temperaturas uaxlovdeba. Srobis siCqaris mudmivi Semcireba aixsneba 

masalidan tenis SekavSirebis energiis zrdiT. Srobis procesi 

grZeldeba wonasworuli tenSemcvelobis damyarebamde, romlis Semdeg 

wylis arTmevis procesi wydeba. masalis temperatura Srobis dros 

pirdapir kavSirSia produqciis xarisxTan, amitom Srobis procesis dros 

temperatura mudmivad kontroldeba. 

 Cais SrobisaTvis ZiriTadad konveieruli tipis manqana gamoiyeneba, 

romlis ZiriTadi nawilebia _ saSrobi sakani da haeris gamaxurebeli 

kaloriferi. saSrobi sakani warmoadgens liTonis daxurul kolofs, 

romelic torsulad SeerTebulia kaloriferTan. maT Soris manqanis 

CarCos zemodan dayenebulia ormxrivi Semwovi centridanuli 

ventilatori. saSrob sakans Cais foToli miewodeba mkvebavi konveieriT, 

romelic aRWurvilia fenis sisqis maregulirebeli meqanizmiT. saSrob 

sakanSi moTavsebulia oTxi firfitovani konveieri, romelTa boloebSi 

mowyobilia firfitebis savardni. konveierebis orive Sto muSaa. cxeli 

haeri miewodeba saSrobi kameris qveda konveieris qveS, TandaTanobiT 

gaivlis yvela konveiers da Semdeg gaidevneba atmosferoSi. konveieri 

warmoadgens liTonis perforirebuli firfitisagan Semdgar uwyvet 

lents. Srobis procesSi Cai gaivlis yvela konveieris orive Stos da 

ukanaskneli konveieris qveda Stodan ganitvirTeba manqanidan 

segmentebiani doluri meqanizmis saSualebiT. Srobis dros haeris 

temperatura 100-1050C–is tolia da miwodebuli moculoba _ 20000 m3/sT, 

xolo foTlis narCeni tenianoba – 3-5 %. 

 Srobis normaluri CatarebisaTvis aucilebelia temperaturis, 

haeris midenis siCqaris, Cais fenis sisqis da Srobis xangrZlivobis 

swori regulireba. mSrobi agentis midenis dabali siCqaris dros 

fermentirebadi foTlis fenaSi gasvlisas ver xdeba wylis orTqlis 

mTliani arineba da mimdinareobs masis `daoflva~. Zalze maRali 

temperatura (1200-ze zemoT) da mSrobi agentis maRali siCqare (0,6 m/wm-ze 

meti) Cais zedapirze qerqis warmoqmnas iwvevs, xolo Warbi tenis 

Semcveloba ki arasasurvel reaqciebsa da produqciis gafuWebas. Srobis 

mkacri reJimis pirobebSi masalis zedapirze warmoiqmneba buStukebi, 

romlebic Semdgom daxarisxebis dros ziandebian da eqstraqtul 

nivTierebaTa garkveuli raodenoba ikargeba, ris Sedegad  produqti 
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iRebs aradamaxasiaTebel fers da sagrZnoblad ecema misi 

organoleptikuri maCveneblebi. Srobis mkacri reJimi Cais damwvris suns 

aZlevs, rac auaresebs mis aromats. 

 Srobis pirvel etapze, vidre Cais masa gacxeldeba im 

temperaturamde, romlis Sedegad fermentebis inaqtivacia xdeba, 

fermentuli JangviTi gardaqmnebi grZeldeba, rac iwvevs Srobis procesSi 

fenoluri nivTierebebis sagrZnob klebas, misi xsnadi mdgomareobidan 

uxsnad gadasvlas da eqstraqtuli nivTierebebis saerTo raodenobis 

Semcirebas. fermentaciis procesi grZeldeba manam, vidre foTlis 

temperatura ar gaxdeba 550C. am temperaturaze xdeba Jangva-aRdgeniTi 

fermentebis inaqtivireba. fermentebis inaqtivaciis Semdeg grZeldeba 

polifenolebis qimiuri gardaqmna maRali temperaturis zemoqmedebiT. 

konveqciuri meTodiT Srobis dros fenoluri naerTebis sawyisi jamuri 

raodenobis 20-25 procenti iJangeba. Cais saSrobi manqanis pirvel da 

meore konveierze mJangavi fermentebi inarCuneben garkveul aqtivobas, 

ris Sedegad mimdinareobs fenoluri naerTebis JangviTi gardaqmnebi 

srul inaqtivaciamde. 

 Srobis procesSi wylis orTqliT waritaceba eTerovani zeTebi. 

maRali temperaturis zemoqmedebiT eTerovan zeTSi Semavali 

komponentebi Rrma raodenobriv da Tvisobriv gardaqmnebs ganicdis, 

rasac Savi Cais aromatis Camoyalibebamde mivyavarT. 

 Srobis procesSi Cais foTolSi  Semavali yvela qimiuri naerTi 

ganicdis raodenobriv an Tvisobriv  gardaqmnebs. saintereso gardaqmnebs 

ganicdis xsnadi naxSirwylebi, Tumca glukoza, fruqtoza da saqaroza 

raodenobrivad mcired klebulobs. xsnadi naxSirwyebis nawilobrivi 

karamelizaciis produqtebi garkveulwilad monawileoben mSrali Savi 

Cais damaxasiaTebeli feris SeqmnaSi. mniSvnelovan cvlilebebs ganicdis 

peqtinovan nivTierebaTa kompleqsi. hidropeqtinisa da protopeqtinis 

Semcveloba mcirdeba. mTlianad orTqldeba peqtinis daSlis Sedegad 

gamoyofili meTilis spirti. 

 vitamin C maRali temperaturis zemoqmedebis Sedegad iSleba da 

Savi Cais produqciaSi mcire raodenobiT rCeba. B jgufis vitaminebi 

maRali temperaturis mimarT sakmaod mdgradia da umniSvnelo 

cvlilebebs ganicdian. Srobisas iSleba mwvane da yviTeli pigmentebi. 
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kofeini, maRal temperaturaze sublimacias ganicdis da SesamCnevad 

mcirdeba. 

 amrigad, Srobis procesSi maRali temperaturis zemoqmedebiT 

mimdinareobs  iseTi saxis dadebiTi gardaqmnebi, romelTa Sedegad 

yalibdeba Savi Cais Tvisebebi, aromati, gemo da nayenis feri. magram amave 

dros arasasurveli danakargebi gvaqvs fenoluri  nivTierebebisa da 

eTerzeTebis. 

 am uaryofiT mxareebs nawilobriv aRmofxvris Srobis radiaciul-

konveqciuri meTodis gamoyeneba. 

Srobis radiaciul-konveqciuri meTodi. Cais klasikur mwarmoebel 

qveynebSi – CineTSi, indoeTSi, iaponiaSi, uZvelesi droidan iyeneben Cais 

Srobis radiaciul meTods, xis naxSiris wvis Sedegad gamosxivebuli 

energiis xarjze. 

mzis radiaciis speqtrTan axlos dgas infrawiTeli gamosxivebis 

speqtri da xasiaTdeba masalis siRrmeSi SeRwevis unariT, rac 

safuZvlad daedo infrawiTeli sxivebiT Srobis meTods. 

infrawiTeli sxivebiT Srobis meTodi garkveulwilad aumjobesebs 

Cais xarisxs. produqciis feri gacilebiT Savia, vidre konveqciuri 

SrobiT miRebuli Caisa. organoleptikuri da qimiuri maCveneblebi 

sagrZnoblad aRemateba Cveulebrivi Srobis meTodiT miRebuli 

produqciis organoleptikur da qimiur maCveneblebs. intensiurad iSleba 

qlorofili, rac infrawiTeli sxivebis specialuri zrmoqmedebiTaa 

gamowveuli da Srobis aRniSnuli meTodis upiratesobad iTvleba. 

radiaciul-konveqciuri Srobis meTodis mniSvnelovan upiratesobas 

warmoadgens damJangveli fermentebis momentaluri da Rrma inaqtivacia. 

Tu konveqciuri meTodiT Srobis dros damJangveli fermentebis 

inaqtivacia iwyeba 10 wuTis Semdeg, radiaciul-konveqciuri meTodiT 

Srobis SemTxvevaSi ki 2-3 wuTis Semdeg. damJangveli fermentebis 

momentaluri inaqtivacia produqciaSi meti raodenobiT xsnadi 

nivTierebebis Semcvelobis SenarCunebis, produqciis xarisxisa da 

Senaxvisadmi stabilurobis amaRlebis SesaZleblobas iZleva. 

      Cais foTlis Srobis procesis ganxorcieleba SesaZlebelia 

rogorc konveieruli, aseve vibro _ da pnevmomaduRar SreSi Srobis 

principze momuSave teqnologiuri danadgarebiT. Cais foTlis CTC 
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teqnologiiT damuSavebis procesSi pnevmomaduRar SreSi Srobis meTodi 

gamoiyeneba. manqanaSi damyarebuli reJimis pirobebSi, Cais erTgvarovani 

nawilakebi imyofebian ra Setivnarebul mdgomareobaSi, mniSvnelovnad 

izrdeba siTbosa da masaTa cvlis intensivoba, Sesabamisad izrdeba 

Srobis xarisxi da siTbos gamoyenebis efeqtianoba. saSrobSi Semavali 

haeris temperatura aris 140-1500C, xolo danadgaridan gamosvlis 

momentSi 71-770C.  

      Srobis Sedegad miiReba naxevarfabrikati, romelic warmoadgens 

sxvadasxva zomis Cais nawilakebisagan Semdgar araerTgvarovan narevs, 

calkeuli nawilakebis gamosayofad saerTo masidan aucilebelia misi 

meqanikuri daxarisxeba.  

   naxevarfabrikatis daxarisxeba sakmaod rTuli procesia, 

romelTanac mWidrod aris dakavSirebuli produqciis xarisxi da 

asortimenti. naxevarfabrikatis daxarisxebis mizans warmoadgens  

araerTgvarovani narevis dayofa da dajgufeba zomiTa da xarisxobrivi 

maCveneblebiT axlos mdgom komponentebad, Tanmdevi minarevebis 

(gamerqnebuli Reroebi, uxeSi qsovili da sxv.) mocileba da Cais dayvana 

moqmed standartebamde. 

 Cais naxevarfabrikati warmoadgens sxvadasxva zomis, fizikur _ 

meqanikuri Tvisebebisa da qimiuri Sedgenilobis araerTgvarovan narevs, 

romelic miekuTvneba Znelad dasayof fxvier masalaTa jgufs. misi 

fraqcionirebisaTvis gamoiyeneba sxvadasxva principze momuSave 

danadgarebi, romlebic sawyis narevs yofen calkeuli maxasiaTeblebis 

(zomebi, xvedriTi wona da sxv.) mixedviT. gamoyenebuli manqana-

danadgarebis klasificireba SesaZlebelia Semdeg ZiriTad jgufebad: 

gacris principze momuSave, pnevmaturi, vibrogravitaciuli, eleqtruli.  

 ZiriTadad gamoiyeneba gacris principze momuSave manqanebi, 

romelTa muSa organo bade, Zraobis pirobebSi atarebs naxevarfabrikatis 

komponentebis nawils (ganaceri), xolo meore nawili rCeba badis 

zedapirze (anaceri, Senakrebi). am jgufis danadgarebi aRWurvilia 

brtyeli an cilindruli formis badeebiT. badeebis brtyeli ganlagebis 

SemTxvevaSi muSa organo asrulebs ukuqceviT-gadataniT an wriul-

gadataniT moZraobas, xolo cilindrulis SemTxevaSi wriul moZraobas 

RerZis mimarT. rogorc wesi, ukuqceviT-gadataniT principze momuSave 
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manqanebi dabali warmadobiT gamoirCevian da naxevarfabrikatis 

erTjeradi gatarebiT ver miiRweva dayofis sasurveli efeqti. amiT aris  

gamowveuli am principze momuSave manqanebSi mravali damxarisxebeli 

iarusis arsebobis aucilebloba, xolo badis dagrZelebis pirobebSi 

Cais nawilakebi zedmetad ixexeba da adgili aqvs eqstraqtuli 

nivTierebebis danakargebs. 

 Cais naxevarfabrikatis daxarisxebis procesze moqmedebs mravali 

faqtori: Semadgeneli komponentebis geometriuli zomebi, zedapiris 

forma, simkvrive, Sida da garegani xaxunis koeficientebi, aerodinamikuri 

da eleqtruli maxasiaTeblebi, badis naxvretis zoma da forma, rxevaTa 

sixSire da amplituda, masalis tenianoba, fenis sisqe da sxva. 

daxarisxebis procesis kriteriums warmoadgens mravalkomponentiani 

narevis sruli fraqcionireba. Cais naxevarfabrikatis daxarisxebis 

optimaluri sqemis CamoyalibebisaTvis saWiroa granulometruli 

Semadgenlobisa da komponentebis geometriuli zomebis codna (cxrili 

5.1 da cxrili 5.2 ). wvrili Cais naxevarfabrikatis daxarisxebis procesSi 

mniSvnelovania duyis gamerqnebuli elementebis mocileba, romlebic 

foTlovan masasTan SedarebiT xasiaTdebian maRali simtkiciT, didi 

geometriuli zomebiT da dabali xvedriTi woniT. 

                                                                cxrili 5.1 

  Cais naxevarfabrikatis nawilakebis zomebi (mm) 

Cais 
saxeoba 

sigrZe sigane sisqe 

Mminimumi maqsimumi Mminimumi maqsimumi Mminimumi maqsimumi 

I fraqcia 1,13 13,51 0,28 4,07 0,18 1,82 

II fraqcia 3,5 21,35 0,64 5,40 0,33 3,85 

III fraqcia 8,05 48,55 0,83 7,70 0,57 5,30 

 

                                                                 cxrili 5.2 

           Cais naxevarfabrikatis minarevebis zomebi (mm) 

Cais saxeoba sigrZe sigane sisqe 

uxeSi, Zalzed 
cudad nagrexi 

5,80 59,00 3,0 16,95 0,50 6,75 

uxeSi, naklebad 
nagrexi 

14,90 47,70 2,15 7,40 1,15 3,80 

Reroebi 7,00 40,60 1,15 5,00 0,65 2,30 
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naxevarfabrikatis msxvili fraqcia xarisxdeba mravaliarusian 

manqanaze `kombaini~, xolo wvrili fraqcia _ brtyel damxarisxebel 

manqanaze.  

      naxevarfabrikatis damxarisxebeli manqana “kombaini” Sedgeba or 

iarusad ganlagebuli sami orfrTiani CarCosagan, sami damqucmacebeli 

mowyobilobisa da madozirebeli kvanZisagan. TiToeuli CarCo xistad 

aris damagrebuli da ZraobaSi modis barbaca meqanizmis saaSualebiT. 

daxarisxebis win naxevarfabrikati gaivlis gamwmend-madozirebel 

mowyobilobas, Tavisufldeba gareSe minarevebisagan, maTi arsebobis 

SemTxvevaSi msubuqad an saSualod qucmacdeba da miewodeba zeda iarusis 

brtyeli damxarisxeblis or frTas, sadac xdeba wvrili, SedarebiT nazi 

komponentebis gamoyofa badeebze ##16/22, 16/18, 12, 10. Cais masa, romelic 

gaivlis pirvel or bades ar moiTxovs damatebiT daxarisxebas, xolo 

#12 da #10 badeebidan miRebuli masa miewodeba manqanis qveda marjvena 

frTas, romlis badis nomrebia ## 18/44, 18/22, 16, 12. gamouxarisxebeli 

msxvili masala ganmeorebiT daqucmacebis Semdeg gadadis qveda iarusis 

marjvena frTis badeebze ##18/44, 18/22, 16, 12, sadac wvrilkomponentiani 

fraqciebis gamoyofa xdeba. gamouxarisxebeli msxvili masa intensiurad 

qucmacdeba da ganmeorebiT xarisxdeba igive sqemiT. daxarisxebis Sedegad 

“kombainidan” 19 sxvadasxva nomris Cai miiReba. damxarisxebel manqanaze 

naxevarfabrikatis erTjeradi damuSavebis Sedegad 80%-mde sabolood 

daxarisxebuli masala miiReba, romelic mzad aris kupaJisaTvis.  

naxevarfabrikatis damxarisxebeli danadgarebis muSa organos 

wriul-gadataniTi moZraobis dros Cais masa iyofa nawilakebis zomis 

mixedviT, gansakuTrebiT siganis maCvenebliT. wvrili da wvril-

dispersiuli Cais warmoebis procesSi intensiuri Wra-daqucmacebis 

gamoyenebis Sedegad gamomuSavebuli naxevarfabrikatis Semadgeneli  

nawilakebis forma da geometriuli zomebi  metad erTgvarovania da 

daxarisxebis procesi gansxvavebul midgomas saWiroebs. 

Cais naxevarfabrikatis daxarisxebis procesis efeqturi 

ganxorcieleba da intensificireba SesaZlebelia ara erT konkretul 

principze dayrdnobiT, aramed ramodenime meTodis etapobrivi gamoyenebis 

pirobebSi. kerZod, vibrogravitaciuli, wriul-gadataniTi da ukuqceviT-

gadataniTi Zraobis, eleqtroseparirebis meTodebis gamoyenebiT. es 
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ukanaskneli dafuZnebulia eleqtrul velSi Cais nawilakebis da uxeSi 

qsovilis ganSrevebis principze, maT Soris eleqtrostatikuri 

maxasiaTeblebis sxvaobis gamo. am principiT midgoma xorcieldeba 

wvrili da wvrildispersuli Savi Cais naxevarfabrikatis daxarisxebis 

SemTxvevaSi. 

 Cais naxevarfabrikatis komponentebis gamoxarisxebis albaTobisa da 

intensivobis gazrda SesaZlebelia inerciisa da simZimis gravitaciuli 

Zalebis gazrdiT, romelTa sidide da mimarTuleba mudmivad icvleba. am 

pirobebSi xorcieldeba narevis efeqturi ganSreveba Semadgenel 

komponentebad, maTi gadaadgileba sxvadasxva mimarTulebiT maxasiaTeb-

lebisagan da fenaSi mdebareobisagan damokidebulebiT.  

wvrili Savi Cais naxevarfabrikatis daxarisxebis teqnologiuri 

sqema moicavs Semdeg ZiriTad operaciebs: naxevarfabrikatis dayofa or 

fraqciad vibrogravitaciuli principiT, TiToeuli fraqciis 

gancalkevebuli daxarisxeba wriul-gadataniTi Zraobis mqone naqsov 

badeebze, Sualeduri daqucmacebiTa da arakondiciuri minarevebis 

moSorebiT wriul naxvretebian zedapirze. naxevarfabrikatis winaswari 

fraqcionirebis dros xdeba wvrili, SedarebiT nazi komponentebis 

gamoyofa, romlebic ar moiTxoven daqucmacebas daxarisxebis pirvel 

etapze. msxvili fraqciis daxarisxeba standartul badeebze 

SesaZlebelia mxolod daqucmacebis Semdeg. daxarisxeba xorcieldeba 

wriul-gadataniT moZrav brtyel zedapirze, romlis daxrilobis kuTxe 

horizontaluri sibrtyis mimarT Seadgens 6-7 0
-s, xolo rxevaTa ricxvi 

110-130wT 1 . naxevarfabrikatis wvrili da daqucmacebuli fraqciebis 

daxarisxebisaTvis Tanmimdevrulad gamoiyeneba Semdegi standartuli 

liTonis naqsovi badeebi horizontaluri ganlagebiT ”wvrilidan 

msxvilisaken” ##22/44, 16 da 12. daxarisxebis dros yvela SesaZlo 

gamsvleli nawilaki ar xvdeba gasavalSi. amitom anaceri (Senakrebi) 

yovelTvis warmoadgens narevs, romelic ZiriTadad warmodgenilia 

anaceriT da garkveulad gasavali nawiliT. uSualod daxarisxebis 

mimdinareobis dros arakondiciuri komponentebis etapobrivad mocilebis 

Sedegad mniSvnelovnad izrdeba sakuTriv Cais nawilakebis 

fraqcionirebis efeqtianoba. 



148 

 

damxarisxebel danadgarebSi badeebis horizontaluri ganlageba 

principiT _ “wvrilidan msxvilisaken”, rogorc es zemoT aris aRwerili, 

mkveTrad zrdis Cais masis srialisa da xaxunis xangrZlivobas gamyof 

zedapirze (badeebi), rac mis nawilakebze adsorbirebuli eqstraqtuli 

nivTierebebis danakargebs iwvevs. 

dadgenilia wvrili Savi Cais naxevarfabrikatis wriul-gadataniTi 

Zraobis principze daxarisxebis efeqtianoba badeebis ganlagebiT 

vertikalur sibrtyeSi “msxvilidan wvrilisaken”. gamoyenebulia 

xuTiarusiani damxarisxebeli manqana brunvaTa ricxviT 110-135 br/wT. 

winaswar damxarisxebelze ##6, 8 badeebze miRebuli ganaceri miewodeba 

xuTiarusian danadgars badeebis ganlagebiT ##10, 14, 18, 28/32, 44. zeda 

iarusidan gadasuli wvrili fraqcia da winaswari damxarisxeblidan 

miRebuli anaceri intensiuri daqucmacebis Semdeg kvlav miewodeba 

xuTiarusian danadgars badeebis ganlagebiT ##14, 16, 18, 28/32, 44. 

      daxarisxebis procesis damTavrebis Semdeg tardeba kupaJis 

operacia, romlis mizania sxvadasxva partiis msgavsi Cais erTmaneTSi 

Sereva erTgvarovani masis miRebis mizniT. procesi xorcieldeba 

specialur danadgarSi _ Semrev (sakupaJe) rolSi, romlis ZiriTad 

nawils mbrunavi doli warmoadgens, brunvaTa ricxviT _ 5 br/wT. Cais 

masis Serevas da procesis dasrulebis Semdeg gantvirTvis operacias 

xels uwyobs dolis Sida zedapirze damagrebuli daxrili frTebi. 

sakupaJe dolSi Cais arevis operacia 5 wT-s grZeldeba. 

        warmoebis kontrolisaTvis aucilebelia danakargebis da 

narCenebis raodenobis dadgena, romelTa meSveobiT iangariSeba 

nedleulis xarjvis koeficienti. 

      nedleulis xarjvis koeficienti, anu mza produqciis 

gamosavlianobis koeficienti,  gviCvenebs nedleulis im raodenobas, 

romelic saWiroa 1 kg mza produqciis misaRebad. Cvens pirobebSi igi 

saSualod 4-is tolia.  nedleulis xarjvis koeficientis sidide 

damokidebulia foTolSi mSrali nivTierebisa da tenis Semcvelobaze, 

danakargebisa da narCenebis raodenobaze; iangariSeba Semdegi formuliT: 

                            K =
)100)(100(

100).100(

1

2

aW

W




 

K   sadac, K - nedleulis xarjvis saSualo Sewonili koeficientia; 
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           W1- nedleulis saSualo Sewonili tenianoba misi damzadebis   

               ganmavlobaSi  (%); 

           W2- gamomuSavebuli naxevarfabrikatis an mza produqciis    

               saSualo Sewonili tenianoba, (%); 

            a – danakargebi da narCenebi, (%). 

 gadamuSavebuli nedleulis raodenobis da xarjvis koeficientis 

saSualebiT gamoiTvleba mza produqciis raodenoba, romelic tolia 

nedleulis raodenoba gayofili mza produqciis gamosavlianobis 

koeficientze. 

     Cais xarisxis Sefaseba.  Cais xarisxis Sefaseba xorcieldeba 

organoleptikuri (sensoruli) analiziT, romelsac atarebs specialisti 

_ degustatori (titesteri) sakuTari grZnobis organoebis  meSveobiT, 

specialuri mzomi xelsawyoebis gamoyenebis gareSe. 

 zogadad sakvebi da sagemovno produqtebis xarisxi im maCveneblebis 

erTobliobaa, romlebic gansazRvraven maT gamosadegobas momxmareblis 

garkveuli moTxovnebis dasakmayofileblad. mecnierulad sworad 

organizebuli organoleptikuri analizi ar CamorCeba da xSir 

SemTxvevaSi aRemateba laboratoriuli kvlevis Sedegebs, gansakuTrebiT 

iseTi maCveneblebis SemTxvevaSi, rogoricaa produqtis gemo, aromati 

(suni) da konsistencia. cdomilebis xarisxi mxolod degustatoris 

kvalifikaciazea damokidebuli. mxedvelobis organoebiT fasdeba 

produqtis feri da misi intensivoba, bzinvareba, geometriuli propor-

ciebi, gamWirvaloba da sxva; xelis SexebiT isazRvreba produqtis 

reologiuri maxasiaTeblebis erToblivoba (simtkice, drekadoba, simyife 

da sxv.); ynosviTi organos receptorebiT - maxasiaTebeli aromati, misi 

intensivoba da harmoniuloba; xolo piris Rrus receptorebiT - 

simwklarte, simware, sitkbo, simJave, simkvrive da maTi intensivoba.   

 eqstraqciis reJimis darRveva mniSvnelovnad cvlis nayenis 

Rirsebas, irRveva im qimiur naerTTa urTierTanafardoba, romelTa 

harmonia saerTo gemovnur da aromatul  efeqts qmnis. Cais moxarSva 

masagadacemis zogad kanonebs emorCileba, damokidebulia xsnad 

nivTierebaTa fizikur-qimiur Tvisebebze da aseve wylis Tvisebebze. 

eqstraqciis mamoZravebels koncentraciaTa sxvaoba warmoadgens da 

procesi grZeldeba manam, vidre fazaTa Soris wonasworoba ar 
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damyardeba. qimiur naerTTa xsnarSi gadasvlis procesi metad rTulia, 

radgan erTdroulad ixsneba naerTTa mTeli jgufi, romelTa xsnadoba 

mraval faqtorzea damokidebuli: Caisa da wylis raodenobriv  

Tanafardobaze, wylis sixisteze, mis qimiur Sedgenilobaze, eqstraqciis 

xangrZlivobasa da temperaturaze, Cais saxeobaze, saeqstracio masalis 

geometriul  zomebze da sxva. 

 Cais mza produqcia forovan masalas warmoadgens, romelic 

gasaxsnel nivTierebebs Seicavs Cais nawilakebis zedapirsa da forebis 

kedlebze. Cais moxarSvis dros eqstraqciis procesi mimdinareobs Semdeg 

stadiebad: wylis SeRweva CaiSi; forebSiga adsorbirebul nivTierebaTa 

dasveleba; ujredis kedlebidan, daSlili ujredebidan da Ria 

forebidan nivTierebaTa eqstraqcia; forovani kedlebidan molekuluri 

difuziis gziT nivTierebaTa masagadacema; Cais nawilakebis zedapirze 

adsorbirebul nivTierebaTa gadasvla eqstraqtSi. 

 pirvel sam stadias erTad aRebuls gajirjveba ewodeba. Cais 

nawilakebi didi raodenobis kapilaruli tipis forebiT xasiaTdeba. 

masalaSi eqstragentis SeRweva kapilaruli ZalebiT xdeba da Tan 

emTxveva masalis dasvelebas. amrigad, eqstraqciis  procesi mimdinareobs 

or etapad – Cais dasveleba da gajirjveba, Semdeg eqstraqcia. 

 eqstraqciis procesis mimdinareobas  ZiriTadad produqciis sami 

maCvenebeli gansazRvravs: daSlili ujredebis raodenoba, Cais nawila-

kebis geometriuli zomebi da zedapiris forma. 

 Cais nayenis momzadeba da degustacia warmoebs specilur naTel 

oTaxSi. 3 grami Cai ixarSeba 140 mililitris tevadobis titesterul 

CaidanSi. moxarSvisas aucilebelia wylis erTi da igive raodenobis 

dasxma. winaaRmdeg SemTxvevaSi nayenis feris intensivobis Sefasebisas 

garkveul cdomilebas eqneba adgili. Cais gamoxarSvis xangrZlivoba 5 

wuTia. Semdeg eqstraqts gadmoRvrian finjanSi da isazRvreba nayenis 

feri da gemo. 

 Savi Cais nayenis feri ZiriTadad gapirobebulia katexinebis Jangvis 

Sedegad warmoqmnili naerTebiT – TeaflavinebiTa da TearubiginebiT. 

garda katexinebis JangviTi produqtebisa Cais nayenis SeqmnaSi 

monawileoben: aminomJavebis, Saqrebis da organuli mJavebis daJangvis 

produqtebi. nayenis feri katexinebis Jangvis produqtTa Sefervis 
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intensivobasa da sxva xsnad Seferil naerTTa Tanafardobazea 

damokidebuli. 

 nayenis daxasiaTebisas dgindeba feris intensivoba da Sefervis 

xasiaTi. oqrosferi arSia finjnis kedlis irgvliv Cais maRali xarisxis 

maCvenebelia. nayenis mowiTalo Seferva, mowiTalo spilenZisferTan, 

yavisfer da muqyavisfer SefervasTan SedarebiT ukeTesia. dauSleli 

qlorofilis didi raodenobiT Semcveloba CaiSi nayens mwvane elfers 

aZlevs da produqciis xarisxs scems. nayenis simRvrie gamowveulia 

dazianebuli nedleulis gadamuSavebiTa da foTlis gadafermentebiT, 

rac produqciis defeqtad iTvleba. 

 Savi Cais nayenis intensivoba Semdegi terminologiiT xasiaTdeba: 

Zalian magari, saSualoze maRali, saSualo, saSualoze dabali, mosusto 

da susti. 

 gemos gasasinjad titesteri nayens haerTan erTad Seisrutavs ise, 

rom ar ylapavs. misi Sefasebisas gadamwyvetia sasiamovno simwklarte 

gemo da `sxeulianoba~. piris Rrus calkeuli nawilebis gemovnuri 

SegrZnebis zRvari sxvadasxvaa, amitom aucilebelia nayeni Seexos mTel 

piris Rrus. Cais gemos gasinjvisas adaptacia sakmaod swrafad SeimCneva. 

yoveli 5-6 nayenis gasinjvis Semdeg titesterma 15 wuTs unda Seisvenos. 

mizanSewonilia piris RruSi Tbili  wylis gamovleba. 

 polifenolebis Jangvis produqtebi, Teaflavinebi da Tearubiginebi 

piris RruSi Trimvlis SegrZnebas iwveven, maTTan erTad nayenis sxva 

arafenoluri naerTebi gemovnebiT fons hqmnian da katexinebis garkveuli 

raodenobis Tanamyofobisas sasiamovno mwklarte gemo SeigrZnoba. 

 rac ufro harmoniulia aRniSnul naerTTa kombinacia, miT ufro 

`sxeuliani~ da sasiamovnod mwkartea nayeni. JangviTi produqtebis didi 

raodenobiT Semcveloba amcirebs simwklartesa da `sxeulianobas~, xolo 

katexinebis maRali raodenobis SemTxvevaSi Cais nayenis gemoSi simware 

sWarbobs. 

 Savi Cais xarisxis Sefasebis mniSvnelovani maCvenebelia agreTve 

aromati. mas Semdeg, rac nayens gadmoasxamen titesteruli Caidnidan 

finjanSi, Caidans xdian Tavsaxurs da Cais gamonaxarS foTols ynosaven. 

 Savi Cai unda xasiaTdebodes nazi, sasiamovno aromatiT. maRali 

Rirsebis Sav Cais, jiSobrivi da ekologiuri faqtorebisagan 
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damokidebulebiT, sxvadasxva siZlieriT SeiZleba hqondes vardis, 

yvavilovani, Taflis, limonis, axalgamomcxvari puris aromati. 

 Savi Cais aromats ganapirobebs aromatwarmomqmnel naerTTa  mTeli 

kompleqsi, romelic Sedgeba aldehidebisagan, spirtebisagan, ketonebi-

sagan, mJavebisagan, eTerebisagan da sxva. 

 defeqtur produqts SeiZleba axasiaTebdes kvamlis, simJavis, 

Smoris, damwvris, balaxis, simwvanis, sinestisa da sxva arasasiamovno 

suni. 

 Cais gemo da aromati fasdeba aTbaliani pirobiTi SkaliT.  

produqtis saboloo Sefaseba, misi sasaqonlo Rirebuleba, dgindeba 

balebis raodenobiT, romelsac igi Rebulobs aromatsa da gemoSi. 

 gamomuSavebuli Savi Cais mza produqciis sasaqonlo Rirebulebis 

dasadgenad miRebulia xarisobrivi maCveneblebis (aromati da gemo) 

Sefasebis Semdegi aTbaliani sistema: 

                                                                      

            xarisxi                           baluri Sefaseba 

            „Taiguli“                           5,0 da meti   

            umaRlesi                            3,75 _ 4,75 

            pirveli                             3,25 _ 3,50 

            meore                                2,25 _ 3,0 

            mesame                                1,50 _ 2,0 

 

 aromatisa da gemos baluri Sefaseba umetesad erTmaneTs emTxveva 

da maT, rogorc wesi, erTi da igive baluri Sefaseba eZleva. 

 mza produqciis garegani saxis Sefasebisas isazRvreba TeTr 

qaRaldze moTavsebuli Cais masis erTgvarovneba, feri, foTlebis grexis 

xarisxi, tipsebis, Reroebisa da mtvris Semcveloba. kargi garegani saxis 

Cai unda Sedgebodes erTgvarovani nagrexi foTlebisagan. 

 gamomuSavebuli mza produqcia garegani saxis mixedviT iyofa or 

jgufad _ foTlovani da wvrili, rac regulirdeba Sesabamisi 

saerTaSoriso (ISO 6078) da nacionaluri standartebis moTxovnebiT. 

foTlovan Cais miekuTvneba: foTlovani pirveli (f - 1) _ Orange Pekoe (OP), 

foTlovani meore (f _ 2) _ Pekoe (P), foTlovani mesame (f - 3) _ Pekoe 

Souchong (PS). wvril Cais miekuTvneba: wvrili pirveli (w - 1) _ Broken 
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Orange Pekoe (BOP), wvrili meore (w - 2) _ Broken  Pekoe ( BP), wvrili mesame 

(w - 3) _ Broken Pekoe Souchong. wvril Cais miekuTvneba agreTve wvril-

dispersuli produqcia: namceci _ Fanings (F) da fxvnili _ Dust. 

 garegani saxe warmodgenas iZleva, Tu rogori nedleulisaganaa 

miRebuli produqcia, sworadaa Tu ara Catarebuli teqnologiuri 

procesebi, gansakuTrebiT grexa. garegan saxis Sefasebis dros mTavari  

yuradReba eqceva foTlis grexilobas, damaxasiaTebel Seferilobas, 

standartul zomebsa da mikrostruqturas, aseve tipsebis, mowiTalo 

Reroebis, bususebis, foTlis mougrexavi firfitebis arsebobas. 

standartuli zomebis da kargad nagrexi, Savi Seferilobis xarisxovani 

Cais SefasebisaTvis gamoiyeneba termini _ mimzidveli.  tipsi miiReba 

bususebiT dafaruli mzardi kvirtisagan, romelic grexis procesSi 

ifareba ujredis wveniT da Srobis Semdeg damaxasiaTebeli oqrosferi 

komponenti warmoiqmneba. vercxlisferi tipsi miiReba Zlieri Rnobis an 

susti grexiT ujredis wvenis arasakmao gamodenis Sedegad. 

 gamerqnebuli Reroebis kani, uxeSi foTlebis ZarRvebi da yunwebi 

grexis dros bususebs warmoqmnian. es ki miuTiTebs nedleulSi 

gamerqnebuli Reroebisa da uxeSi foTlebis arsebobaze. uxeSi foToli 

cudad eqvemdebareba meqanikur damuSavebas ar igrixeba da Znelad 

fermentdeba. gareSe minarevebisagan, gamerqnebuli Reroebisa da uxeSi 

qsovilisagan  Tavisufali erTgvaovani Cai fasdeba xdeba terminiT _ 

sufTa. 

      saerTaSoriso (ISO 3720) da Sesabamisi nacionaluri standartebi 

gansazRvraven im minimalur moTxovnebs, romelsac unda akmayofilebdes 

warmoebuli Cai. standartis ZiriTadi moTxovna is aris, rom Cai unda 

iyos sufTa da Tavisufali ucxo minarevebisagan, xolo qimiuri 

SemadgenlobiT unda Seesabamebodes Semdeg moTxovnebs: 

      _ wyalSi xsnadi eqstraqtuli nivTierebebis masuri wili, %,  ara 

nakleb _ 32; 

      _ saerTo nacris masuri wili, % _ 4,0-8,0; 

      _ wyalSi xsnadi nacris masuri wili, %, ara nakleb _ 45,0; 

      _ uxeSi boWkos masuri wili, %, ara umetes _ 16,5. 

     Cais produqcia unda akmayofilebdes agreTve sanitarul-higienur 

moTxovnaTa normebs mZime metalebze (vercxliswyali, kadmiumi, tyvia, 
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dariSxani, spilenZi), radionuklidebze (ceziumi _ 137, stronciumi _ 90) 

da obze. 

 Cais nayenis sagemovno Tvisebebi yalibdeba calkeuli qimiuri 

naerTebis harmoniiT, romlis mcireodeni darRveva asaxvas poulobs 

xarisxobriv maCveneblebSi. Cais xarisxis Sefasebis srulyofil meTods 

qimiur-organoleptikuri maCveneblebis kompleqsuri analizis Sedegebi 

warmoadgens. organoleptikuri SefasebiT dgindeba produqciis ZiriTadi 

samomxmareblo maCveneblebi, xolo qimiuri analiziT misi naturaloba da 

biologiuri aqtivoba. 

 nacionaluri standartiT (gost 19885) dadgenilia sxvadasxva saxis 

Cais produqciaSi fenoluri naerTebis jamis (tanini) da kofeinis 

gansazRvris meTodebi. saerTaSoriso standarti (ISO 14502) dafuZnebulia 

kvlevis Tanamedrove meTodebze da iTvaliswinebs Sav da mwvane CaiSi 

fenoluri naerTebis jamis gansazRvras folin-Cikortes reaqtivis 

gamoyenebiT, xolo katexinebis jamis - maRalefeqturi Txevadi 

qromatografiiT. 

  

 
       

                         5.4. mwvane Cais teqnologia 

  

      mwvane Cai  igive kondiciis nedleulidan gamomuSavdeba, rogoriTac 

Savi Cai Semdegi teqnologiuri procesebis Tanmimdevrulad Catarebis 

Sedegad: fiqsacia (Tburi damuSaveba), SeSroba, grexa, Sroba da 

naxevarfabrikatis daxarisxeba. ZiriTad kriteriums mza produqtisaTvis 

Ria qarvisferi-momwvano nayenis, nazi aromatisa da sasiamovno mwklarte 

gemos Camoyalibeba warmoadgens.  

 gansxvavebiT Savi Cais teqnologiisagan, mwvane Cais warmoebis dros, 

ar xdeba foTlis Rnoba da fermentacia. teqnologiuri damuSavebis 

pirvelsave process fermentebis inaqtivacia da foTolSi Semavali 

qimiuri naerTebis fiqsacia warmoadgens, Tburi damuSavebiT. 

      Tavisi qimiuri SedgenilobiT, farmakologiuri moqmedebiT da 

biologiuri aqtivobiT mwvane Cai mniSvnelovnad aRemateba Sav Cais, rac 

ZiriTadad gapirobebulia masSi katexinebis maRali SemcvelobiT. 
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      mwvane Cais xarisxobrivi maCveneblebis CamoyalibebaSi 

umniSvnelovanes rols asrulebeben Tburi damuSavebis procesebi da 

zogadad temperaturis faqtori. 

      mwvane Cais warmoebis teqnologiuri procesebis arsi, TavianTi 

Termoqimiuri safuZvliT, saerToa yvela Cais mwarmoebeli qveynisaTvis. 

gansxvaveba mdgomareobs mxolod produqtis miRebis xerxebsa da 

gamoyenebuli teqnologiuri danadgarebis teqnikur gadawyvetaSi.  

      fiqsacia ewodeba mwvane Cais warmoebis pirvel teqnologiur 

process misi arsidan da daniSnulebidan  gamomdinare. Cais foTlis 

fiqsacia SesaZlebelia sxvadasxva meTodiT: moxalviT, daorTqvliT, 

cxeli haeriT da eleqtrofizikuri meTodebiT (maRali sixSiris denisa 

da infrawiTeli sxivebis energia). yvela SemTxvevaSi procesi erT mizans 

emsaxureba: fermentebis inaqtivacia, mwvane feris fiqsireba, foTlisaTvis 

elastiurobis miniWeba da nedli CaisaTvis damaxasiaTebeli sunis 

mospoba. sawarmoo pirobebSi nedleulis Tbur damuSavebas moxalviT da 

daorTqvliT axorcieleben. magaliTad, Cais mwarmoebel iseT klasikur 

qveyanaSi rogoricaa CineTi mwvane Cais ZiriTadad moxalvis meTodiT 

amzadeben, iaponiaSi upiratesobas daorTqvlas aniWeben, xolo Cvens 

pirobebSi _ orive meTodia gamoyenebuli. calkeuli meTodis 

efeqtianobaze ganisazRvreba damJangveli fermentebis inaqtivaciiT,  mza 

produqciis xarisxiT, energetikuli danaxarjebiT da sanitarul- 

higienuri   maCveneblebiT.       

     saqarTveloSi mwvane Cais warmoeba gasuli saukunis 40-iani wlebis 

dasawyisSi iqna aTvisebuli da sxvadasxva etapze foTlis fiqsaciisaTvis 

gamoiyeneboda wylis orTqli (daorTqvla) da maRali temperatutis  (170-

1800C) mqone teniani haeri (fiqsacia), xolo mogvianebiT SesaZlebeli 

gaxda mwvane Cais miReba moxalvis meTodiT Sesabamisi teqnologiuri 

danadgarebis gamoyenebiT.   

      daorTqvlis meTodis gamoyenebis pirobebSi fiqsaciis procesi 

xorcieldeba daxurul sakanSi, romelSiac wneviT miewodeba orTqli. 

Cais foTlis orTqliT damuSavebis xangrZlivoba 2,5-3,0 wT-s Seadgens. 

foTlis zedapirTan Sexebis dros wylis orTqli kondensirdeba da 

foToli damatebiT 2,0-3,0% zedapirul tens iZens, romelic dayovnebisa 

da gacivebis dros praqtikulad kvlav scildeba Cais masas. Semdegi 
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teqnologiuri  procesebis  Casatareblad aucilebelia daorTqlili 

foTlisaTvis garkveuli raodenobiT tenis mocileba, rac SesaZlebelia 

SeSrobiT. 

      SeSrobis procesis mizania foTlisaTvis zedmeti tenis mocileba 

da misi dayvana grexis procesisaTvis saWiro, dadgenil teqnologiur 

normamde _ 58,0-60,0% narCen tenianobamde. SeSrobis procesis Catareba 

SesaZlebelia saSrob RumelSi an specialur kameraSi 20-25 wT-is 

ganmavlobaSi da 70-800C temperaturis pirobebSi. SeSrobis proceSi 

grZeldeba foTlis Tburi damuSaveba, ris Sedegad igi iZens 

elastiurobas msgavsad momRnari masisa, mcirdeba moculobaSi da mzad 

aris grexis procesis Casatareblad. SemSral foTols uyalibdeba Ria 

mwvane feri. SeSrobis procesis Semdeg narCeni tenis raodenoba did 

gavlenas axdens grexis procesis intensivobaze da saboloo jamSi mza 

produqciis xarisxsa da asortimentze. 

      Cais duyis calkeuli elementebi erTmaneTisagan gansxvavdebian 

tenis SemcvelobiT da misi gacemis unariT, ris gamo SemSral foTols 

Semdeg teqnologiur damuSavebamde ayovneben.  

 dayovnebis operaciis mizania mTlian masaSi tenis gadanawileba, 

foTlis momzadeba mosagrexad, qlorofilis daSla da mwvane Cais 

specifiuri Tvisebebis Camoyalibeba. SemSral foTols ayovneben 20-25 sm 

fenis sisqiT, 30-35 wT-is ganmavlobaSi. 

     daorTqvlis, SeSrobis da dayovnebis teqnologiuri operaciebis 

Catareba SesaZlebelia konveierul safiqsacio-saRnob kombinirebuli 

agregatis gamoyenebiT. am danadgaris pirveli konveierze qveda mxridan 

mowyobilia izolirebuli dasaorTqli sakani, romelic aRWurvilia 

orTqlis mimwodi milebiT. am milebis naxvretebidan Cais fenaSi 

miewodeba 1,5-2,5 ata wnevis orTqli, romelic 2,5-4,0 wT-is ganmavlobaSi 

axdens konveierze myofi foTlis daorTqvlasa da fiqsacias. 

daorTqvlis Semdeg Cais foToli xvdeba 50-700C temperaturis mqone 

haeris areSi da iwyeba SeSrobis etapobrivi procesi, romelic grZeldeba 

meoTxe konveieramde. agregatSi Tboagenti _ haeri miedineba zemodan 

qvemoT Cais foTlis moZraobis paralelurad. SemSral (60-62  % narCen 

tenianobamde) foTols utardeba dayovnebis operacia 30-350C   

temperaturaze agregatis meoTxe da mexuTe konveierebze. fiqsaciis 
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procesis yvela operaciis _ daorTvlis, SeSrobisa da dayovnebis  

saerTo xangrZlivoba 140 wT-s Seadgens.  

      saqarTveloSi Cais mrewvelobis ganviTarebis Semdgom etapze, 

foTlis Tburi damuSavebisaTvis SesaZlebeli gaxda orTqlis nacvlad, 

teniani cxeli haeris gamoyeneba. meTodis arsi fiqsaciis da SeSrobis 

erT procesad gaerTianebaSi mdgomareobs. teqnologiuri procesi 

konveieruli tipis uwyveti qmedebis teqnologiur danadgarSi xorciel-

deba. Cais mwvane foToli ganicdis cxeli haeris zemoqmedebas, romelic 

moZraobs Cais foTlis moZraobis sawinaaRmdegod qvemodan zemoT 0,60-0,65 

m/wT siCqariT. Tbomatareblis parametrebia: temperatura _ 170-1800C, 

tenSemcveloba _ 300-400Gg/kg. namuSevari haeri gaedineba ara atmosferoSi, 

aramed ganmeorebiT cxeldeba da kvlav miewodeba Cais foTlis masaSi. 

intensiuri recirkulaciisa da Cais fenaSi mravaljeradi gavlis 

Sedegad haeri gajerdeba 90-95% fardobiT tenianobamde, maRali 

temperaturis moqmedebiT mwvane foTlidan warmoqmnili orTqlis xarjze.  

aseTi temperaturisa da fardobiTi tenianobis haeri gaJRenTili 

orTqlis TvisebebiT xasiaTdeba. fiqsaciis dasrulebis Semdeg 

mizanSewonilia Cais foTlis dayovneba 30-35 sm fenis sisqiT, 35-400C 

temperaturis pirobebSi. am procesis mizania mwvane pigmentebis damatebiT 

daSla, tenis gadanawileba mTlian masaSi da foTlis momzadeba 

Semdgomi teqnologiuri procesebisaTvis.  

      Cais foTlis fiqsaciis, SeSrobisa da dayovnebis procesebis 

Catareba SesaZlebelia konveierul safiqsacio agregatSi. sakuTriv 

fiqsaciis procesis xangrZlivoba regulireba  3-5 wT-is farglebSi 

specialuri meqanizmis gamoyenebiT. pirveli oTxi konveieris gavlis 

Semdeg fiqsirebuli da SemSrali Cais foToli dayovnebis mizniT 

gadadis mexuTe konveierze, saidanac miewodeba Semdgom teqnologiur 

process _ grexas.  

     Cais mwvane foTlis fiqsaciisaTvis, eqsperimentul doneze,  

dadebiTi Sedegebia miRebuli maRali sixSiris denisa da infrawiTeli 

sxivebis energiis wyaros gamoyenebiT. procesis kinetikis Seswavlis 

safuZvelze dadgenilia eleqtrofizikuri meTodebiT Cais foTlis 

fiqsaciis optimaluri parametrebi: 
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      _ infrawiTeli sxivebis energiis SemTxvevaSi: fenis sisqe _ 20-30 mm, 

dasxivebis simkvrive _ 600-800 vt/m2, manZili Cais zedapirsa da 

infrawiTeli sxvebis generators Soris _ 150 mm, procesis xangrZlivoba 

_ 2,5-4,5 wT; 

     _ maRali sixSiris denis SemTxvevaSi: kuTri simZlavre _ 4,5-5,5 vt/kg, 

fenis sisqe _ 40-70 mm, procesis xangrZlivoba _ 2,5-3,0 wT.  

     eleqtrofizikuri meTodebis gamoyeneba Cais foTlis mJangavi 

fermentebis inaqtivaciisa da SeSrobis operaciebis erT procesad 

ganxorcielebis SesaZleblobas iZleva. amasTan erTad mcirdeba 

fiqsaciis procesis xangrZlivoba da intensiur daSlas ganicdian 

qlorofiliebi.  

     Tburi damuSavebis procesebis fizikur Sedegs Cais foTlisaTvis 

elastiurobis miniWeba, mis zedapiris farTis da moculobis Semcireba 

warmoadgens. maRali temperaturis zemoqmedebiT koloiduri naerTebi 

ganicdian Rrma, Seuqcevad gardaqmnebs, iSleba qlorofilebi da 

peqtinebi, zogierTi spirtebi da aldehidebi. qlorofilebis daSlis 

Sedegad ispoba simwvanis gemo da aromati. misi daSlis Sedegad 

warmoqmnili naerTebi Cais foTols zeTisxilis Seferilobas aniWeben. 

aseve cvlilebebi mimdinareobs fenoluri naerTebis SedgenilobaSi. 

mwvane Cais teqnologiur procesSi fenoluri naerTebis Jangvis siRrme 9 

-10%-s Seadgens sawyis nedleulSi maT SemcvelobasTan SedarebiT. 

       grexis procesis mizans fiqsirebuli Cais foTlisaTvis mogrexili 

formis miniWeba, qsovilis daSla, ujredis wvenis gamodena da zedapirze 

adsorbireba warmoadgens. SemSrali foToli, 58-62 % tenSemcvelobiT, 

miewodeba mosagrexad ormagi qmedebis rolerSi. grexili (foTlovani) 

Cais misaRebad ZiriTadad grexis ori sqema gamoiyeneba: pirveli, 

orjeradi grexa 40-40 wT  xangrZlivobiT da Sualeduri daxarisxebiT; 

meore, erTjeradi grexa 80 wT-s ganmavlobaSi da daxarisxeba. grexis 

Semdeg daSlili ujredebis raodenoba 45-55%-s Seadgens da ar eniWeba 

iseTi gadamwyveti mniSvneloba, rogoric Savi Cai warmoebis SemTxvevaSi. 

sawarmoo pirobebSi ZiriTadad grexis meore sqema gamoiyeneba.              

     daxarisxebis procesis mizans, gansxvavebiT Savi Cais warmoebisagan, 

ara fraqciebis gamoyofa, aramed grexis procesSi warmoqmnili koStebis 

daSla da mogrexili masis ganiaveba warmoadgens. koStebis warmoqmnas 
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ganapirobebs peqtinovani da fisovani nivTierebebis webvadobis unaris 

gaaqtiureba fiqsaciis procesSi. maRali temperaturis orTql-haeris 

narevis zemoqmedebiT xdeba foTlebis erTmaneTTan Sewebeba da grexis 

procesSi Cais masis Sinagani xaxunis Sedegad burTulis formis masis 

Camoyalibeba. koStebis warmoqmna uaryofiTi movlenaa teqnologiuri 

TvalsazrisiT.  

     xarisxobriv maCveneblebze  da foTlovani Cais gamosavlianobaze 

dadebiTad  moqmedebs    roleris  brunvaTa ricxvis 60 br/wT-dan 45-50 

br/wT-mde Semcireba da fiqsirebuli Cais foTlis cxel mdgomareobaSi 

(55-600C) grexa. amisaTvis saWiroa sagrexi manqanis cilindris  energiis 

damatebiTi wyaroTi aRWurva, magaliTad, orTqlis perangiT.  

     Srobis procesis mizania moacilos produqts zedmeti teni, gaxados 

igi Senaxvisunariani da sabolood Camoayalibos mza Cais damaxasiaTe-

beli Tvisebebi. mwvane Cais naxevarfabrikati, gansxvavebiT Savi Caisagan, 

momwvano -zeTisxilis SeferilobiT xasiaTdeba.  

     naxevarfabrikatis daxarisxeba imave sqemiT da teqnologiuri 

danadgarebis gamoyenebiT xorcieldeba, rogoric Savi Cais warmoebis 

procesSi. mwvane Cais naxevarfabrikatis daxarisxebis dros meti 

yuradReba eniWeba foTlovani saxis produqciis gamosavlianobis 

gazrdas. foTlovani saxis mwvane Cai wvrilTan SedarebiT ufro maRali 

xarisxobrivi maCveneblebiT (aromati, gemo, nayeni) xasiaTdeba. 

     mwvane Cais xarisxis Sefaseba garkveulwilad  gansxvavdeba Savi Cais 

Sefasebisagan. mwvane Cais mza produqciis xarisxisa da sasaqonlo 

Rirebulebis dasadgenad miRebulia xarisobrivi maCveneblebis Sefasebis 

Semdegi aTbaliani sistema. 

                            

              xarisxi                          baluri Sefaseba 

            „Taiguli“                           5,75 da meti   

            umaRlesi                             4,25 _ 5,50 

            pirveli                              3,25 _ 4,0 

            meore                                 2,25 _ 3,0 

            mesame                                 1,50 _ 2,0 
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      daxarisxebuli mwvane Cais kupaJi, SefuTva da Semdgomi operaciebi 

xorcieldeba imave wesiT, rogoric Savi Cais produqciis SemTxvevaSi. 

      sxvadasxva sasaqonlo saxis mwvane Cais warmoebis sferoSi 

umdidresi teqnologiuri da teqnikuri gamocdileba gaaCnia iaponias.  

nedleulis teqnologiuri damuSavebis dros daorTqlili foToli, 

mTeli sawarmoo procesis ganmavlobaSi, Tburi zemoqmedebis qveS 

imyofeba da Srobis win misi tenianoba 20-25%-s Seadgens. iaponuri 

kompaniebis „kavasaki _ kiko“-s da „date“-s sistemis nakaduri avtomatizi-

rebuli xazebi, teqnologiuri procesis TanmimdevrobiT, Semdegi 

danadgarebisagan Sedgebian: Cais foTlis Semnaxveli, damorTqli, 

zedapiruli tenisa da kondensatis SemSrobi, fiqsirebuli foTlis 

grexisa da SeSrobis manqanebi, formirebis mowyobiloba da saSrobi. 

gadamuSavebis Sedegad miiReba gansxvavebuli garegani Sexedulebis 

produqcia, romelic saerTaSoriso bazarze cnobili arian 

saxelwodebiT _ „sen _ Ca“ da „guri _ Ca“. 

     maRalxarisxovani mwvane marcvlovani Cai, Cvens pirobebSi, iwarmoeba 

specialuri samanqano teqnologiiT, romelic moicavs: nedleulis 

miRebas, moxalvas dolur danadgarSi, moxaluli foTlis SeSrobas 55- 

60% narCen tenianobamde konveierul danadgarSi, moxaluli da SemSrali 

foTlis grexas wnexian rolerSi 60-65 wT-is ganmavlobaSi, mogrexili da 

SemSrali foTlis Srobas da formirebas agorebiT dolur danadgarSi 

3-5% narCen tenianobamde. mwvane marcvlovani Cai gamoirCeva erTgvarovani 

mimzidveli garegani saxiT, qarvisferi gamWirvale nayeniT da 

gajerebuli sruli gemoTi. 

        

        

5.5. mwvane agura Cais teqnologia 

 

 mwvane agura Cai warmoadgens mza Cais erT-erT saxeobas, romelic 

gansxvavdeba Savi da mwvane Caisagan nedleulis xarisxiT da 

gadamuSavebis teqnologiiT. produqciis es saxeoba didi popularobiT 

sargeblobs monRoleTSi, buriatiaSi, CrdiloeT kavkasiaSi. 

     mwvane agura Cais warmoeba moicavs ori erTmaneTisagan 

damoukidebel teqnologias: mwvane agura Cais naxevarfabrikatis (lao _ 
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Ca) momzadeba da misi dawnexa specialuri teqnologiuri mowyobilobebis 

gamoyenebiT. 

     lao _ Cai (Cinuridan _ „Zveli Cai“) warmoadgens nedleuls mwvane 

agura Cais misaRebad. nedleuli Sedgeba uxeSi foTlebisa da 

gamerqnebuli Reroebisagan, romelic mzaddeba Semodgomaze, xarisxovani 

nedleulis krefis dasrulebis Semdeg da gazafxulze _ buCqis 

gasxvlisa da formirebis Sedegad anasxlavi masalis saxiT. damzadebul 

nedleulSi foTlovani masis wili unda Seadgendes ara nakleb 70%-s, 

xolo Rerovani masa Sesabamisad _ ara umetes 30%. asxvaveben nedleulis 

or saxes: sapire masala SedarebiT maRali kondiciis, naklebi 

raodenobiT Rerovan masis SemcvelobiT da Sida masala. qimiuri 

SedgenlobiT mwvane agura Cais nedleuli mkveTrad gansxvavdeba Savi da 

mwvane Cais nedleulisagan. masSi naklebi raodenobiT aris warmodgenili 

eqstraqtuli nivTierebebi, fenoluri naerTebi da katexinebi, kofeini da 

xarisxis gamapirobebeli sxva xsnadi nivTierebebi. foTlis asakisagan 

damokidebulebiT da gauxeSebasTan erTad mkveTrad izrdeba masSi 

celulozis, hemicelulozis, protopeqtinis da ligninis Semcveloba.            

      uxeSi Cais foTlis qimiuri Sedgenilobis Tavisebebebi da fizikuri 

Tvisebebi ganapirobeben teqnologiuri damuSavebis dros specialuri 

procesebis gamoyenebas aucileblobas. lao Cais naxevarfabrikatis 

gamomuSaveba SesaZlebelia ori teqnologiuri sqemiT: klasikuri Cinuri, 

_ duRilis meTodiT da Tburi damuSavebiT, romelmac Secvala duRilis 

meTodi. sapire da Sida masalis gadamuSaveba erTi da igive  

teqnologiuri sqemiT xdeba Semdegi procesebis gamoyenebiT: moxalva, 

grexa, Tburi damuSaveba da Sroba. 

       moxalva erT-erTi ZiriTadi procesia da igive mizans emsaxureba, 

rasac mwvane Cais damzadebis dros: damJangveli fermentebis inaqtivacia 

da sawyisi qimiuri Sedgenilobis fiqsacia, qlorofilebis daSla, uxeSi 

foTlisaTvis elastiurobis miniWeba. moxalvis pocesSi mimdinare 

cvlilebebis Sedegad foTols uyalibdeba momwvano-moyviTalo feri, 

specifiuri aromati da gemo. procesi tardeba doluri tipis momxalav 

danadgarSi, romlis zedapiri 250-3000C temperaturamde cxeldeba. 

procesis xangrZlivoba, momxalavi dolis brunvaTa ricxvis  13 br/wT 

SemTxvevaSi, 2,5-3,0 wT-s Seadgens. am parametrebis pirobebSi foTlis 
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temperatura 70-750C aRwevs da moxalvis Sedegad igi 6-7% tens kargavs. 

moxaluli foToli  cxel mdgomareobaSi miewodeba mosagrexad. 

 grexis procesis mizania foTlis qsovilis daSla, ujredis wvenis 

zedapirze gamodena da grexili saxis formireba, gansakuTrebiT sapire 

masalisaTvis. procesi xorcieldeba uwyveti qmedebis rotorul 

danadgarSi, romelSic mimdinareobs Cais foTlis grexa-Wyletis da Wris 

procesebi, icvleba masalis maxasiaTeblebi. amis Semdeg foTols 

utardeba Tburi damuSaveba.  

 Tburi damuSaveba  lao Cais warmoebaSi ZiriTadi teqnologiuri 

procesia, romlis dros formirdeba produqtisaTvis damaxasiaTebeli 

yvela Tviseba. rotoruli danadgaridan gamosuli moxaluli da 

mogrexil-daWril masalas cxel mdgomareobaSi aTavseben specialur, 200 

kg-mde tevadobis, xis yuTebSi, msubuqad tkepnian da ayovneben 12-15 sT-is 

ganmavlobaSi. foTlis sawyisi temperatura 60-700 C–is farglebSia. 

 Tburi damuSavebis procesSi, temperaturuli faqtoris 

zemoqmedebis Sedegad, mimdinareobs fenoluri naerTebis JangviTi 

procesebi da mniSvnelovani saxis cvlilebebi foTlis qimiur 

SedgenilobaSi. procesis dasrulebis momentSi foTlis temperatura 2-

30C–iT aRemateba sawyis maCvenebels. Tburi damuSavebis Sedegad foToli 

iZens muq yviTel fers, yalibdeba nayenis moyviTalo-wiTeli Seferiloba 

da specifiuri aromati. Tburi damuSavebis dasrulebis Semdeg foToli 

gasaSrobad miewodeba.  

      Srobis  procesi xorcieldeba 95-1000C temperaturis pirobebSi 8 % 

narCen  tenianobamde.    procesis mimdinareoba  analogiuria Savi da 

mwvane Cais Srobisa.  sapire da Sida masala cal-calke Sreba  da aseve 

gancalkevebiT inaxeba Semdeg teqnologiur procesamde _ dawnexamde.     

     Srobis dros mimdinare qimiuri  gardaqmnebis Sedegad sabolood 

yalibdeba produqtis organoleptikuri maCveneblebi.       

     miuxedavaT imisa,  rom  mwvane agura Cais naxevarfabrikati uxeSi 

nedleulisagan gamomuSavdeba,  igi Zlier specifiuri, mdgradi aromatiT 

xasiaTdeba.  lao  Cais aromati specifiuroba gapirobebulia  foTolSi 

arsebuli eTerovani zeTis Tvisobrivi SedgenilobiT. lao Cais eTerovan 

zeTSi napovnia 100-mde individualuri komponenti, maT Soris: geranioli,  
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izoerbomJavaaldehidi, izovalerianaldehidi, benzaldehidi, linalooli,  

undekani, evgenoli, dariCinis aldehidi da sxva naerTebi. 

     mwvane agura Cais afaseben organoleptikuri analizis SedegebiT sam 

kategoriad: damakmayofilebeli, naklebad damakmayofilebeli da 

aradamakmayofilebeli. 

 lao Cais dawnexa mimdinareobs specialuri konstruqciis  

yalibebSi (wnex-formebi).  lao Cais naxevarfabrikatidan mwvane agura 

Cais miRebis teqnologiuri procesi moicavs Semdeg operaciebs: sapire da 

Sida masalis narevis momzadeba, lao Cais daorTqvla, dawnexa da Sroba. 

daorTqvlis Sedegad masala iZens elastiurobas da rbildeba, 

aqtiurdeba Semcveli peqtinovani da fisovani nivTierebebis, cilebis da 

sxva naerTebis webvadoba, rac xels uwyobs dawnexis procesSi mkvrivi 

briketis miRebas da aumjobesebs produqciis xarisxs. orTqliT 

damuSaveba gamoricxavs mikrobiologiuri  procesis ganviTarebas, rac 

xels uwyobs produqtis Senaxvisunarianobis amaRlebas da xarisxis 

stabilurobas. daorTqvlis procesi mimdinareobs 5-6  ata wnevis mwvave 

orTqliT 1-2 wT-is ganmavlobaSi. standartuli 2 kg-iani mwvane agura 

Cais warmoebis SemTxvevaSi naxevarfabrikatis daorTqvla warmoebs 

Semdegnairad: mzaddeba sami ulufa, maT Soris, ori 200-200 g  sapire 

masalisTvis da erTi Sida masalisaTvis 1560 g raodenobiT. daorTqvlis 

procesSi masalis tenianoba 6-7 %-iT izrdeba. naxevarfabrikatis 

dasawnexad wnex-formaSi Tavsdeba erTi ulufa sapire masala, Semdeg 

Sida masala da sabolood meore ulufa sapire masala. Sevsebul yalibs 

zemodan edeba saxuravi da miewodeba wnexs. dawnexis operacia 

mimdinareobs 8-10 mpa wnevis qveS. mkvrivi formis aguris misaRebad da 

warmoSobili dawnexvis Zalvebis relaqsaciisaTvis miRebul agurs 

ayovneben yalibSi 30-60 wT-is xangrZlivobiT. amis Semdeg xdeba mza  

aguris amoReba specialuri meqanizmis gamoyenebiT. gamoTavisuflebeli 

wnex-forma (yalibi) kvlav gamoiyeneba lao Cais axali ulufebis 

dasawnexad. agurs amowmeben da specialuri mowyobilobis gamoyenebiT 

aWrian xiwvebs (wiboebi). yalibidan amoRebuli aguris tenianoba 14-15 %-s 

Seadgens. aseTi tenSemcvelobiT misi Senaxva da transportireba 

dauSvebelia, radgan igi swrafad  obdeba da gamoyenebisaTvis uvargisi 

xdeba. tenSemcvelobis standartul normamde dasayvanad saWiroa 
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Catardes Srobis procesi. mwvane agura Cais struqturidan gamomdinare 

Sroba tardeba specialur sakanSi, agurebis Stabelebad dawyobil 

mdgomareobaSi, 33-350C temperaturis da 50-55 % fardobiTi tenianobis 

pirobebSi. haeris moZraobis SesaZleblobisa da Srobis procesis 

Tanabrobis misaRwevad agurebs Soris manZili unda Seadgendes 2-3 sm-s. 

Sroba grZeldeba 12-15 dRis ganmavlobaSi da dasrulebulad iTvleba, 

rodesac tenianoba gaxdeba 12%. amis Semdeg TiToeul agurs axveven 

specialur qaRaldSi, aTavseben muyaos yuTebSi 10 calis raodenobiT. 

amis Semdeg produqcia mzad aris momxmareblamde misawodeblad. 

 moqmedi normativebis Sesabamisad mwvane agura Cai unda 

akmayofilebdes Semdeg moTxovnebs: masa - 2,0 (±2%) kg, sigrZe - 357,5 (±2,5) 

mm, sigane - 161,0 (±1,0) mm, sisqe (ara umetes) - 36,0 mm. dasaSvebia naklebi 

masis mwvane agura Cais warmoeba momxmarebelTan SeTanxmebiT. 

 

 
 

5.6. yviTeli da wiTeli Cais teqnologia 

       

       yviTeli da wiTeli Cai warmoadgenen Sualedur produqtebs mwvane 

da Savi Cais produqtebs Soris. maCveneblebis mixedviT yviTeli Cai ufro 

axlos dgas mwvane CaisTan, xolo wiTeli _ Sav CaisTan. yviTeli da 

wiTeli Cai gamomuSavdeba igive xarisxis nedleulisagan, rogoric 

gamoiyeneba Savi da mwvane Cais produqciis warmoebaSi. gansxvaveba 

mdgomareobs teqnologiaSi da fenoluri naerTebis Jangvis siRrmeSi. 

      yviTeli Cais gamomuSavebis teqnologiuri sqema Semdeg procesebs 

moicavs: Rnoba, grexa, Sroba da Tburi damuSaveba. yviTeli da wiTeli 

Cai gamomuSavdeba igive teqnologiuri danadgarebiT, romlebic 

gamoiyeneba mwvane da Savi Cais warmoebaSi. 

      mwvane Cais foTolis Rnoba mimdinareobs 63-65% narCen tenianobamde 

da igive teqnologiur mizans emsaxureba, rasac Savi Cais warmoebis 

dros. momRnar foTols utardeba Tburi damuSaveba, analogiurad 

fiqsaciis procesisa mwvane Cais warmoebis dros, cxeli haeriT an 

moxalviT. cxeli haeriT momRnari Cais foTlis Tburi damuSaveba 

(fiqsacia) tardeba 165-1750C, xolo moxalva _ 130-1400C temperaturis 

pirobebSi. Tburi damuSavebis procesSi foToli kargavs 3-3,5% tens. 
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Semdeg tardeba orjeradi grexis procesi 40-40 wT-is xangrZlivobiT 

Sualeduri DdaxarisxebiT. mogrexil Cais foTols  aSroben 4-6% narCen 

tenianobamde da utareben Tbur DdamuSavebas 2-5 sT-is ganmavlobaSi, 

cxel mdgomareobaSi dayovnebiT. yviTeli  Cais naxevarfabrikatis 

daxarisxebisa da kupaJis procesebi imave teqnologiuri sqemiT da 

parametrebiT xorcieldeba, rogorc Savi da mwvane Cai.  

      yviTeli Cais warmoebis dros damoukidebeli fermentaciis procesi 

ar mimdinareobs. miuxedavad amisa,  fenoluri naerTebis Jangvis siRrme 

15-20%-s Seadgens. aRniSnuli ukavSirdeba im cvlilebebs, romlebic 

mimdinareoben fenoluri naerTebis kompleqsSi foTlis Rnobisa da 

Tburi damuSavebis dros. Rnobisa da Tburi damuSavebis procesebSi 

mimdinare gardaqmnebis Sedegad yalibdeba yviTeli Cais specifiuri 

Tvisebebi: nayenis feri _ yviTeli-narinjisferi; sasiamovno mwklarte 

gemo (ufro rbili, vidre mwvane Cai) da sasiamovno, Zlieri aromati. 

      wiTeli Cais warmoebis teqnologiuri sqema moicavs Semdeg 

procesebs: Rnoba, grexa, xanmokle fermentacia, moxalva, grexa, Sroba da 

Tburi damuSaveba.  

       mwvane foTolis Rnoba warmoebs 63 _ 65% narCen tenianobamde, 

igive teqnologiuri daniSnulebiT, rogoric Savi da yviTeli Cais 

warmoebis dros. momRnari foToli igrixeba 20 wT-is ganmavlobaSi da 

xanmokle fermentaciis Semdeg utardeba moxalvis procesi 140-1500C 

temperaturis pirobebSi. moxaluli foToli igrixeba ganmeorebiT 40-50 

wT-is ganmavlobaSi da Sreba 4-6% narCen tenianobamde. Srobis Sedegad 

miRebul naxevarfabrikats utardeba Tburi damuSaveba 2-3 sT-is 

ganmavlobaSi, cxel mdgomareobaSi dayovnebiT. 

      wiTeli Cais warmoebis dros fenoluri naerTebis Jangvis siRrme  

25-30%-s Seadgens. wiTeli Cai Zlier aromatuli produqtia, gamoirCeva 

wiTeli kaSkaSa nayeniT. masSi harmoniulad aris Sezavebuli Savi da 

mwvane Cais Tvisebebi. wiTeli Cais specifiuri organoleptikuri 

maCveneblebi gapirobebulia im fermentuli da Termoqimiuri gardaqnebis 

SeTanawyobiT, romlebic erTmaneTisagan damoukideblad viTardebian 

foTlis teqnologiuri damuSavebis sxvadasxva stadiaze.   

      wiTeli Cais naxevarfabrikatis daxarisxebisa da kupaJis procesebi 

igive teqnologiuri sqemiT xorcieldeba, rogorc yviTeli Cai.  
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                    5.7. granulirebuli Cais teqnologia 

 

       Cais foTlis gadamuSavebis procesSi, teqnologiuri parametrebis 

sruli dacvis pirobebSi, naxevarfabrikatis daxarisxebis Sedegad, 

miiReba wvrildispersuli produqcia, namcecisa da fxvnilis saxiT, 

romelTa zomebi, Sesabamisad, ar aRemateba 1,2mm da 0,5mm-s. Savi Cais 

warmoebis dros wvrildispersuli produqciis xvedriTi wili saerTo 

masis 15-20%-s Seadgens. namcecis ZiriTadi raodenoba meore da mesame 

xarisxisaa, xolo mcire nawili (5-10%) Tavisi organoleptikuri 

maCveneblebiT pirvel xarisxs miekuTvneba. mza produqciis es nawili 

erTjeradi moxmarebis _ paketirebuli Cais warmoebaSi gamoiyeneba. 

fxvnili ar ganekuTvneba produqciis arc erT xarisxs.  

      mdare samomxmareblo maCveneblebis mqone wvrildispersuli Cai 

iZleva mRvrie nayens da xasiaTdeba Senaxvis dabali unariT, magram 

gamoirCeva sakmaod maRali eqstraqtulobiT (28,0-32,5%). Cais am saxeobaTa 

granulirebiT da meoradi gadamuSavebiT SesaZlebelia momxmarebli-

saTvis misaRebi maxasiaTeblebis mqone produqciis warmoeba.  

     granulireba (aglomerireba, agregireba) gulisxmobs masalis 

formirebas garkveuli formis, zomis, struqturisa da fizikuri 

Tvisebebis mqone nawilakebad. wvrildispersiuli masalebis aglo-

merirebis procesi mniSvnelovnad aris damokidebuli maT fizikur- 

qimiur maxasiaTeblebze. 

      wvrildispersuli Cais formirebisaTvis efeqtiania gamownexiT 

eqstrudirebis da agorebis meTodebis gamoyeneba. upiratesoba 

mdgomareobs procesis uwyvetobaSi, teqnologiuri danadgarebis 

konstuqciul simartiveSi da sxvadasxva formis produqciis miRebis 

SesaZleblobaSi. 

     sakuTriv formirebis procesi, granulebis struqtura da forma 

ZiriTadad gansazRvraven mza produqtis iseT maCveneblebs, rogoricaa 

granulis simtkice da simkvrive, eqstraqtis gacemis unari da medegoba 

daSlis mimarT. Tavis mxriv es maCveneblebi damokidebulia eqstruderis 

konstruqciul parametrebze da sawyisi masalis reologiur Tvisebebze. 

     granulirebuli Cais warmoebaSi ZiriTad process warmoadgens Cais 

masis eqstrudireba, rac gulisxmobs sawyisi masalisaTvis axali formis 



167 

 

da Tvisebebis miniWebas matricaSi gamownexis Sedegad. eqstrudirebis 

procesis ganxorcieleba SesaZlebelia formirebad masaSi Txevadi fazis 

arsebobis pirobebSi. granulirebis procesi damokidebulia sawyisi 

masalis Semadgeneli komponentebis urTierTqmedebis unarze da qimiur 

Sedgenilobaze. agorebis meTodiT granulirebis procesi efuZneba, 

mudmivi arevis pirobebSi, masalis TviT agregirebis unars. agorebis 

meTodiT granulirebis procesSi upiratesad sferuli formis produqti 

miiReba, msgavsad CTC teqnologiiT uSualod mwvane Cais foTlis 

damuSavebis dros.  

     granulirebuli Cais warmoebis teqnologiuri procesi Semdeg 

stadiebs moicavs: sawyisi nedleulis momzadeba (Sereva), SemakavSirebeli 

Txevadi fazis momzadeba da misi damateba (Sezaveba) nedleulis narevSi, 

granulireba eqstrudirebiT da agorebiT, miRebuli granulebis Sroba.  

nedleulis momzadebis operacia iTvaliswinebs Cais komponentebis kupaJs 

dadgenili recepturis Sesabamisad. Savi granulirebuli Cais warmoebis 

dros dasaSvebia sawyis narevSi 20%-mde mwvane Cais komponentis Sereva.  

    wvrildispersuli masalis gamoyenebiT granulirebuli Cais 

misaRebad saWiroa misi datenianeba SemakavSirebel-gamamdidrebliT, an 

Cais mimarT neitraluri siTxiT. saukeTeso SemakavSirebel Txevad fazas 

warmoadgens Cais warmoebis meoreuli nedleulidan miRebuli wylis 

eqstraqti, romlis damatebiT saboloo produqti ara marto mdidrdeba 

xsnadi nivTierebebiT (fenoluri naerTebi, kofeini da sxv.), aramed misi 

Semadgeneli peqtinebi, xsnadi Saqrebi, aminomJavebi da sxva nivTierebebi 

mniSnelovnad zrdian fazaTa Soris urTierTqmedebas, ris Sedegad 

umjobesdeba granulis simtkice da mza produqtis xarisxobrivi 

maCveneblebi.  

     wylis eqstraqti miiReba meoreuli nedleulis eqstraqciiT, 

perioduli an uwyveti procesiT, 90-950C temperaturaze, myari da Txevadi 

fazebis Tanafardobis 1:8 _ 1:10 pirobebSi, Semdgomi gafiltvriT. 

miRebul eqstraqtSi mSrali nivTierebis Semcveloba Seadgens ara nakleb 

2%-s. wvrildispersuli Caisa da wylis eqstraqtis Sereva xorcieldeba 

uwyvet (Snekuri) an sarevelaTi aRWurvil perioduli qmedebis 

Semzavebel aparatSi 15-20 wT-is ganmavlobaSi. procesis dasrulebis 

Semdeg Cais masis tenianoba 40-45%-s Seadgens. 
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     Semdeg teqnologiur process warmoadgens Cais teniani masis 

granulireba, romelic tardeba specialuri konstruqciis eqstruderSi, 

romelSic damuSavebis Sedegad miiReba ara umetes 3,5 mm diametris da 3,5 

-6,0 mm sigrZis produqti (eqstrudanti), romlisTvis sferuli formis 

Camoyalibeba Semdgomi agorebiT xdeba doluri tipis mbrunav danadgarSi 

centridanul-gravitaciuli Zalebis zemoqmedebis Sedegad. garanuli-

rebuli Cai Sreba 3-5% narCen tenianobamde konveqciuri meTodiT, 

konveieruli tipis danadgarze, an pnevmomaduRar SreSi.  

    gamSrali produqti xarisxdeba erTfrTian brtyel damxarisxebel 

danadgarze. daxarisxebis procesSi gamoyofili araformirebuli 

wvrildispersuli masa, ganmeorebiTi teqnologiuri damuSavebisaTvis, 

ukanve brundeba eqstruderSi. 

    granulirebuli Cais SefuTva, Senaxva da transportireba 

xorcieldeba analogiurad grexili Cais Sesabamisi operaciebisa.  

 

 

 

5.8. Cais koncentratebis teqnologia 

 

     Cais koncentrati warmoadgens produqts, romelic koncentrirebuli 

saxiT Seicavs wyalSi xsnad yvela sasargeblo nivTierebas: fenolur 

naerTebs, kofeins, vitaminebs, aminomJavebs, naxSirwylebs. mineralur 

nivTierebebs. Cais koncentratebi xelsayreli produqtebia moxmarebis 

mxriv, praqtikulad naleqis gareSe ixsneba cxel da civ wyalSi. 

sasaqonlo saxis mixedviT koncentratebi SeiZleba iyos Txevadi, 

wvrildispersuli mSrali fxvnili da granulirebuli. rig qveynebSi 

(aSS, did britaneTi, gfr, dania) Cais mSral koncentratebs mza 

produqtidan Rebuloben, xolo is qveynebi, romelTac sakuTari 

sanedleulo baza gaaCniaT (indoeTi, CineTi, iaponia, Sri-lanka) Cais am 

saxeobas uSualod mwvane foTlidan gamoimuSaveben. 

    Cais koncentratebis warmoeba saTaves iRebs gasuli saukunis 50-iani 

wlebis bolodan, rodesac daniurma kompaniam „niro _ atomaizeri“ da 

amerikulma kompaniebma „koka_kola“ da „liptoni“ daiwyes sufTa saxiT 

mSrali koncentratis (xsnadi Cai) gamoSveba. xsnadi Cais miRebis didi 
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gamocdileba dagrovda aSS-Si, sadac awarmoeben cxel da civ wyalSi 

xsnad Cais koncentratebs. civ wyalSi xsnadi Cais koncentrati 

gamoiyeneba e.w. „yinulovani“ Cais dasamzadeblad, romelic yinulTan da 

limonTan erTad Zalze popularulia amerikel momxmarebleblebs Soris. 

am ori tipis Cais miRebis teqnologia ramdenadme gansxvavdeba 

erTmaneTisagan. kerZod, civ wyalSi xsnadi Cais koncentratis miRebis 

dros maqsimalurad cdiloben Tavidan aicilon eqstraqtis gacivebis 

dros naleqis warmoqmnis SesaZlebloba. 

 Cais koncentratebis warmoebis teqnologia dafuZnebulia saerTo 

principze. gansxvaveba mdgomareobs mxolod produqtis miRebis xerxebSi 

da moicavs Semdeg ZiriTad procesebs: eqstraqcia, eqstraqtis gafiltvra 

da gakamkameba, eqstraqtis koncentrireba, Sroba (mSrali koncentratis 

da xsnadi Cais miRebis dros).   

     kompania „koka_kola“ cxel wyalSi xsnad mSral koncentrats 

awarmoebs Semdegi teqnologiuri sqemiT: Cais nedleuls utareben 

etapobriv eqstraqcias,  5-7 safexuriani saeqstraqcio aparatebSi, 950C 

temperaturaze. yoveli eqstraqciis Semdeg Txevad fazas aSoreben myari 

fazisagan centrifugirebiT. Txevadi da myari fazis erTi safexuridan 

meoreSi gadasvla winaRi denis principiT xorcieldeba, _ eqstaqti 

aparatSi gadaadgildeba metad eqstragirebuli nedleulidan 

axladCatvirTuli nedleulisaken. myari da Txevadi fazis Sefardeba 

Seadgens 1:10, xolo mSrali nivTierebis Semcveloba eqstraqtSi _ 5%-mde. 

teqnologiuri ciklis Semdeg etaps advilad aqroladi aromatuli 

nivTierebebis gamoyofa warmoadgens, risTvisac cxeli eqstraqti 

miewodeba vakuum-kameraSi, sadac xdeba aqroladi naerTebis da wylis 

orTqlis narevis kondensacia. warmoqmnili kondensanti miemarTeba 

sareqtifikacio svetSi, saidanac Camonadeni aqroladi naerTebi emateba 

(ereva) koncentrirebul eqstraqts, xolo narCeni siTxe miemarTeba 

eqstraqtorSi. gafiltruli eqstraqti koncentrirdeba mSrali 

nivTierebis 50% Semcvelobamde vakuum-amaorTqlebelSi 50-950C 

temperaturis diapazonSi. aqroladi naerTebiT gamdidrebuli da 

koncentrirebuli eqstraqti miewodeba gafrqveviT saSrob danadgarSi, 

romelSic Sreba 185-1900C Semavali haeris temperaturaze 3-4% narCen 

tenianobamde.   
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      civ wyalSi xsnadi Cais MmSrali koncentratis misaRebad eqstraqts 

aciveben da centrifugirebiT acileben civ wyalSi uxsnad naleqs („Cais 

naRebi“), romelic warmoiqmneba kofeinis moqmedebiT fenoluri naerTebis 

Jangvis produqtebTan. aRniSnuli naleqi warmoiqmneba Cais eqstraqtis 

(nayeni) 38-400C temperaturamde gacivebiT da produqtis xarisxze 

dadebiTad moqmedi kompleqsuri naerTs warmoadgens. gamoyofili naleqi, 

specialuri damuSavebis Semdeg, cxeli moxmarebis Cais mSrali 

koncentratis gasamdidreblad gamoiyeneba.  

      mza Caisagan koncentratis miRebis procesSi Semadgeneli qimiuri 

naerTebi damatebiT qimiur gardaqmnebs ganicdian, rac saboloo 

produqtis xarisxobrivi maCveneblebis gauaresebas iwvevs. amitom 

koncentratebis warmoeba mizanSewonilia uSualod mwvane (nedli) Cais 

foTlidan Sesabamisi teqnologiuri damuSavebiT. 

      uSualod mwvane foTlidan Cais koncentratebis warmoebis 

teqnologiuri sqema moicavs Semdeg procesebs: Rnoba, momRnari foTlis 

Wra-daqucmadeba, fermentacia wylis areSi, miRebuli suspenziis 

eqstraqcia da aqroladi aromatuli nivTierebebis daWera, eqstraqtis 

filtracia da koncentrireba, koncentrirebuli eqstraqtis gamdidreba 

aromatuli nivTierebebiT da Sroba.  

      Cais koncentratebis miRebis didi samecniero da praqtikuli 

gamocdileba dagrovda saqarTveloSi, sadac Txevadi da mSrali 

koncentratebis warmoeba gasuli saukunis 80-iani wlebis dasawyisSi iqna 

aTvisebuli. 

      koncentratebis warmoebis procesi  or etapad iyofa: Cais mwvane 

foTlidan saeqstraqcio nedleulis warmoeba da meoradi teqnologiuri 

damuSavebiT mza produqtis miReba. foTlis pirveladi damuSavebis 

procesebi  analogiuria Savi da mwvane Cais warmoebis teqnologiebis, 

rac bioqimiuri procesebis regulirebiT, erTi da igive nedleulidan,  

sxvadasxva saxis da xarisxobrivi maCveneblebis produqciis warmoebis 

SesaZleblobas iZleva.   

      koncentratebis warmoebaSi erT-erTi ZiriTadi procesia eqstraqcia, 

romlic gansazRvravs mza produqtis gamosavlianobas da mis xarisxs. 

procesis mimdinareobis dros mniSvnelovania Cais ZiriTadi qimiuri 

naerTebis xsnarSi gadasvlis siCqare da kanonzomiereba. dadgenilia, rom 
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wyliT eqstraqciis procesSi, pirveli eqstraqciis Semdeg, xsnarSi 

eqstraqtuli nivTierebebis sawyisi raodenobis 40%-mde gadadis, sami 

eqstraqciis Semdeg _ 75%-mde, xolo xuTi eqstraqciis Sedegad _ 85 %. 

amis Semdeg eqstraqtuli nivTierebebis xsnarSi gadasvlis siCqare 

klebulobs da umniSnelo xdeba. sawyisi nedleulis yvela xsnadi 

nivTiereba gadadis xsnarSi, rac uzrunvelyofs saboloo produqtis 

stabilur xarisxs da biologiur aqtivobas. fenoluri naerTebi 

TandaTanobiT gadadian xsnarSi da maTi ZiriTadi raodenobis gamowvilva 

xdeba pirveli sami eqstraqciis dros.  eqstraqciebis sawyis etapze 

xsnarSi gadadis SedarebiT dabalmolekuluri fenoluri naerTebi, 

romlebic sagemovno Tvisebebs gansazRvraven. Semdgom etapze 

eqstragirdeba maRalmolekuluri fenoluri naerTebi da JangviTi 

kondensirebis produqtebi, romlebic mza produqts damaxasiaTebel 

Seferilobas aniWeben. kofeinis didi nawili (75%-mde) eqstraqciis sawyis 

procesSi gadadis xsnarSi. garda fenoluri naerTebisa da kofeinisa, 

pirveli sami eqstraqti Seicavs Saqrebis, peqtinovani da mineraluri 

nivTierebebis did nawils. 

      Cais Txevadi koncentrati warmoadgens koncentrirebul eqstraqts, 

romelic Seicavs 60-70% mSral nivTierebas da iwarmoeba naturaluri 

saxiT, an sxva produqtebis (Saqari, limoni da sxv.) damatebiT. Txevadi 

koncentratebis warmoebis teqnologia Semdeg ZiriTad teqnologiur 

procesebs moicavs: Cais nedleulis momzadeba da eqstraqcia, eqstraqtis 

filtracia da koncentrireba, dafasoeba da sterilizacia. Saqriani da 

limoniT aromatizirebuli Txevadi koncentratis teqnologia damatebiT 

iTvaliswinebs Cais eqstraqtze Saqriani sirofis momzadebas, sirofis 

kupaJirebas pirvelad eqstraqtTan da limonis eTerovan zeTTan. Savi 

Cais Txevadi koncentratebis miRebis teqnologiuri sqema mocemulia   

nax. 5.8.1. 

     Cais Txevadi koncentrati kargad ixsneba cxel da civ wyalSi. igi 

gamoiyeneba rogorc Cais sasmeli, aseve ualkoholo matonizebeli 

sasmelebis warmoebaSi da sakveb danamatad zogierTi saxis produqtebis  

teqnologiaSi. 
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6. steviis gadamuSaveba 

       

      stevia (Stevia rebaudiana Bertoni) _ „orfoTola tkbili“, 

saqarTvelosaTvis aratradiciuli, tropikuli, balaxovani, mravalwliani 

mcenarea. igi velurad izrdeba samxreT amerikaSi (paragvai, brazilia). 

garda am qveynebisa steviis samrewvelo plantaciebi gaaCnia iaponias, 

CineTs, vietnams, koreas, laoss da sxva qveynebs. steviis introducireba 

saqarTveloSi 1986w. ukrainidan ganxorcielda.   

      steviisadmi interesi da misi gavrceleba gamowveulia mis foTolsa 

da ReroSi tkbili gemos mqone naerTebis SemcvelobiT, romlebic 

ZiriTadad wyalSi xsnad diterpenuli glikozidebia. maT aglikons 

stevioli warmoadgens. am naerTebidan raodenobrivi SedgenilobiT 

ZiriTadia _ steviozidi da rebaudiozidi, romlebic 100-300-jer ufro 

tkbilia, vidre saqaroza. steviis diterpenuli glikozidebi stabiluria 

gacxelebis da pH-is cvlilebis mimarT. maT gaaCniaT agreTve 

antiseptikuri Tvisebebi. steviis produqtebi msoflios mraval qveyanaSi 

gamoiyeneba sakvebi danamatis saxiT, rogorc diabetis sawinaaRmdego 

profilaqtikuri saSualeba. 

 steviozidi TeTri kristaluri nivTierebaa, higroskopuli, Rnobis 

temperatura 196-1980C, wyalSi kargad ixsneba. fermentuli hidrolizis 

Sedegad warmoqmnis 3 molekula glukozas da aglikons, romelsac 

gemovnuri Tvisebebi ar gaaCnia. 

     steviis foToli Seicavs 43,0-50,0% eqstraqtul nivTierebebs. 

diterpenuli glikozidebis Semcveloba saSualod 8,5-10%-ia mSral 

masaze gaangariSebiT. aqedan steviozidis raodenoba 5,5%-ia, xolo 

rebaudiozidi _ 2,8-3,7%.  

 tkbili diterpenuli glikozidebi araTanabradaa ganawilebuli 

mcenaris sxvadasxva nawilSi. mcenaris zrda-ganviTarebis sxvadasxva 

etapze maTi Semcveloba gasxvavebulia da maqsimalur raodenobas 

mcenaris butonizaciis periodSi aRwevs.  

      steviis foToli Seicavs xsnad naxSirwylebs: glukozas, 

arabinozas da ramnozas. monoSaqrebis Semcveloba 0,5-1,0%-ia, 

polisaqarideis _ 17-18%, romelTagan 10%mde celulozaa. steviis 
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foTlebSi napovnia azotovani da mineraluri nivTierebi, vitaminebi 

(askorbinis mJava, Tiamini, riboflavini). 

      mcenaris Rero vertikaluria, Zlier datotvili, simaRle 80 sm-s 

aRwevs, xolo Reros diametri 5-10 mm-is farglebSia. axlgazrda Rero 

mwvane ferisaa da dafarulia bususebiT, xolo asakovani _ yavisferi 

Seferilobisaa da gamerqnebulia.  

     stevias nedleuls miwiszeda nawili warmoadgens. garegani saxiT 

balaxis vegetatiuri nawilia - ylortebi ReroTi, nazi da zrdasruli 

foTlebiT, butonebiT boloSi. foTlebi sqelia, sxvadasxva formis       

(Subisebri, mogrZo elifsuri, ovaluri). 

     Cvens pirobebSi mosavlis aReba xdeba butonizaciis periodSi. 

vegetaciis procesSi mcenares ori aqtiuri zrdis faza axasiaTebs, _ 

pirveli, mais-ivnisSi da meore, ivlis-agvistoSi. amitom mosavlis aReba 

xdeba zafxulSi (ivnisi) da meore _ Semodgomis dasawyisSi (seqtemberi).  

     nedleuli gamoiyeneba mSrali da nedli saxiT. nedleulis Sroba 

SesaZlebelia bunebriv pirobebSi da xelovnurad, Cais warmoebaSi 

arsebuli samanqano teqnologiebis gamoyenebiT. gamSral foTolSi  

narCeni tenis raodenoba ar unda aRematebodes 10%-s. steviis mSrali 

foToli mzaddeba mTliani saxiT, an daWril-daqucmacebuli da 

sxvadasxva zomaze daxarisxebuli. Nnedleulis xarjvis norma 1 kg 

mSrali produqtis gamosamuSaveblad 4 kg-s. 

      steviis nedleulidan SesaZlebelia Txevadi da mSrali 

koncentratebis miReba im teqnologiebiT, romlebic gamoiyeneba Cais 

foTlidan analogiuri produqtebis warmoebaSi. Txevadi koncentratis 

momzadebis SemTxvevaSi, sagemovno Tvisebebis gaumjobesebis mizniT, 

steviis nedl masas utardeba daorTqvla, SeSroba, Wra-daqucmaceba da 

Sroba. 
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nax. 3.1.1.  mcenareuli nedleulidan mwvave orTqliT 
          eTerovani zeTis miRebis teqnologiuri sqema                   

nedleuli 

daqucmaceba 

gamoxda wylis 
orTqliT 

eTerovani zeTisa da 
wylis orTqlis narevi 

kondensacia 

wylisa da zeTis 
emulsia 

emulsiis dayofa 

daumuSavebeli 
pirveladi zeTi 

sadistilacio 
wyali 

gawmenda, Sroba     kogobacia 

pirveladi zeTi eTerovani zeTisa 
da wylis  
orTqlis narevi 

kondensacia 

wylisa da zeTis 
emulsia 

 

emulsiis dayofa 

daumuSavebeli 
meoradi zeTi 

gawmenda, Sroba 

meoradi zeTi 
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nax. 3.1.2.  mcenareuli nedleulidan cineolis Semcveli 
          zeTebis wiladi gamoxdis teqnologiuri sqema 
 

nedleuli 

daqucmaceba 

gamoxda  wylis 
orTqliT 

cineolis Semc-
veli fraqcia 

sadistilacio 
wyali  
  

meoradi 
neldeuli 

 

   kogobacia 

   distilati 

eqstraqcia 

eqstraqti 
wyal-spirtuli 

  narCenebi 

meoradi zeTi 

Sereva (areva) 

gawmendili 
meoradi zeTi 
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              nax. 5.3.1.  Savi Cais warmoebis teqnologiuri sqema  
                                        
   

Cais mwvane foToli 

Rnoba   

grexa 

fraqcionireba  

msxvili fraqcia 

Wyleta-Wra-
daqucmaceba 

fraqcionireba 

naxevarfabrikatis 
daxarisxeba 

      Sroba 

wvrili fraqcia 

Wyleta-Wra                                                                                                                
-daqucmaceba 

grexa 

fermentacia 

wvrili 
fraqcia 
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                          nax. 5.3.2. Savi Cais warmoebis teqnologiuri  
                      sqema manqanebiT nakrefi foTlisaTvis 
 

 

 
 

Cais mwvane 
foToli 

Rnoba 

grexa 

fraqcionireba 

msxvili fraqcia 

Wyleta-Wra                                                                         
-daqucmaceba 

grexa 

fermentacia 

Sroba 

naxevarfabrika-
tis daxarisxeba 

wvrili 
fraqcia 
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         nax. 5.8.1. Cais Txevadi koncentratebis warmoebis 
                  teqnologiuri sqema 

 

nedleuli 

eqstraqcia 

filtracia 

eqstraqti 

Sroti 

koncentrireba 
(40%-mde) 

eqstraqtis da 
Saqris sirofis 

Sereva 

koncentrireba 
(65%-mde) 

eqstraqtis,Saqris  
sirofis da eTero-
vani zeTis Sereva 

 

Saqriani 
koncentrati 

naturaluri 
koncentrati 

Saqriani da aroma-
tizirebuli 
koncentrati 

 

dafasoeba 

sterilizacia 
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