
67 
 

biologia 

 

 

 

eTerovani zeTebis biosinTezi mcenareebSi 

nugzar baRaTuria, nana begiaSvili, lia kotoraSvili, medea ormocaZe 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi instituti) 

 

 

reziume: gamokvleulia eTerovani zeTebis biosinTezi mcenareebSi (limoni, mandarini, 

forToxali). warmodgenilia citrusis nayofebSi eTerovani zeTis dagrovebis dinamikis 

kvlevis Sedegebi. dadgenilia, rom saqarTvelos subtropikul zonaSi citrusovani mce-

nareebis mosavlis aReba umjobesia noembris bolos da dekembris pirvel naxevarSi, rad-

ganac am periodSi miRebuli eTerovani zeTis xarisxi saukeTesoa.  

 

sakvanZo sityvebi: biosinTezi; eTerovani zeTi; limoni; mandarini; forToxali. 

 

 

Sesavali 

terpenebi ganekuTvneba izoprenoidul naerTebs. izoprenoiduli naerTebis jgufSi 

gaerTianebulia mcenareuli warmoSobis nivTierebebi: terpenebi, kauCuki, gutaperCi, karo-

tinoidebi (cxrili 1). 

mcenareebSi izoprenoiduli naerTebis biosinTezi urTierTkavSirSia erTmaneTTan. 

erTsa da imave mcenares SeuZlia ama Tu im izoprenoidis sinTezireba garemos, asakisa da 

sxva faqtorebis zegavleniT. 

terpenebisa da kauCukis biosinTezs Soris mWidro urTierTkavSiris arsebobis 

sakmaod TvalsaCino magaliTia gvaiula. Ees aris mcenare, romelic asakis matebasTan 

erTad garemo pirobebis xelSewyobiT Warbi raodenobiT agrovebs eTerovan zeTs an 

kauCuks. aRsaniSnavia isic, rom eTerovani zeTis Semcvelobis zrda iwvevs kauCukis 

Semcvelobis Semcirebas. 

dadgenilia, rom yvela saxis terpenis sinTezisaTvis sawyisi nivTiereba mevalonis 

mJavaa, romelic ZmarmJavasagan warmoiqmneba; aqtivirebuli mevalonis mJava ki izopenti-

linpirofosfatad gardaiqmneba. izopentilinpirofosfati da misgan warmoqmnili dimeTi-

lalilpirofosfati warmoadgens aqtiur xuTnaxSirbadian rgolebs, romlebidanac Sem-

dgom xdeba izoprenoidebis sinTezi (nax. 1). 

 

 

ZiriTadi nawili 

eTerzeTovani mcenareebis nayofebSi eTerovani zeTis warmoqmnisa da dagrovebis 

procesi iwyeba nayofis gamonaskvis momentidan da grZeldeba nayofis srul damwifebamde. 

asevea foTlebSic; eTerovani zeTi warmoiqmneba foTlis firfitis formirebis procesSi. 

rogorc cnobilia, uSualod fotosinTezis procesSi warmoqmnil pirvelad asimi-

latebad gvevlineba naxSirwylebi, cilebi da nukleinis mJava; Semdeg ki mza asimilatebi 

foTlebidan mcenaris sxvadasxva adgilas nawildeba. mcenareebis fotosinTezirebuli 

organoebidan eTerovani zeTebis moZraobasTan dakavSirebiT cnobebi ar arsebobs. 
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mniSvnelovani raodenobrivi cvlilebebi aRiniSneba limonis eTerovan zeTSi. mosav-

lis aRebis optimaluri vadebis dadgenis mizniT, Cven mier Seswavlil iqna citralisa da 

terpenuli naxSirwyalbadis Semcveloba limonis nayofis flavedoSi.  

kvlevisas gamoyenebul iqna P.trifoliata. X qarTuli limonis 8 hibriduli forma. 

limonis flavedoSi zeTis dagrovebis damokidebuleba nayofis mokrefis droze SeiZ-

leba warmovidginoT me-2 a nax-ze gamosaxuli mrudis mixedviT. limonis nayofSi maqsima-

luri zeTSemcveloba aRiniSna oqtombris TveSi. es kanonzomiereba damaxasiaTebelia da-

savleT saqarTvelos pirobebSi moyvanili yvela saxis limonisaTvis. 

dadginda, rom vegetaciis periodSi eTerovani zeTis Tvisebrivi Sedgeniloba mudmivi 

rCeba. ZiriTadi cvlilebebi aRiniSneba eTerovan zeTSi arsebuli erTsaxela komponentebis 

raodenobriv SemcvelobaSi. limonis nayofSi zeTis dagrovebis process Tan axlavs 

ukukavSiri citralis Semcvelobasa da terpenuli naxSirwyalbadis raodenobriv Sedgeni-

lobas Soris: terpenuli naxSirwyalbadis Semcvelobis matebis paralelurad zeTSi mcir-

deba citrali da, piriqiT. 

limonis nayofis zrda-ganviTarebasa da nayofis zeTSemcvelobis matebasTan erTad 

paralelurad xdeba Tavad zeTis gamdidreba terpenuli naxSirwyalbadebiT. rogorc me-2 b 

nax-dan Cans, terpenuli naxSirwyalbadebis dagrovebis maqsimumi oqtombris TveSi aRi-

niSneba, momdevno periodSi ki limonis nayofis zeTSemcveloba da terpenuli naxSir-

wylbadebis Semcveloba mcirdeba.  

 
nax. 2. limonis nayofis kanSi (flavedo) eTerovani zeTis  

Semcvelobis cvlilebebi 

 

mrudi, romelic aseve asaxavs limonis eTerovan zeTSi citralis Semcvelobis 

dinamikas (nax. 2 b), Tavis maqsimums aRwevs nayofis gamonaskvis warmoqmnisTanave, Semdeg ki 

nayofis zrdasTan da masSi zeTSemcvelobis matebasTan erTad zeTSi citralis 

Semcveloba minimumamde mcirdeba nayofis maqsimaluri zeTSemcvelobis dros. aRsaniSnavia, 

rom nayofSi zeTis Semcvelobis Semcirebis paralelurad izrdeba citralis Semcveloba. 

citraliT zeTis gamdidreba SeiZleba aixsnas imiT, rom Semodgomaze, limonis simSvidis 

mdgomareobaSi gadasvlisas, nayofis ganviTareba da zeTis biosinTezi flavedoSi naklebi 

intensiurobiT mimdinareobs, ris Sedegadac eTerovani zeTi rCeba biosinTezis Sualeduri 

produqtiT (citraliT) gamdidrebuli.  

rogorc cnobilia, monoterpenebis biogenezi oTx ZiriTad etapad mimdinareobs:  
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 izoprenuli rgolis warmoqmna;  

 izoprenuli rgolebis erTmaneTTan dakavSireba „Tavi kudTan“ tipis mixedviT pirve-

ladi terpenis warmosaqmnelad, romelic Semdeg warmoqmnis mono-, seskvi- da diter-

penenis klasis nivTierebebs;  

 am nivTierebebis ciklizacia naxSirwyalbadovani ConCxis warmoqmniT, rac damaxasia-

Tebelia ama Tu im jgufis terpenebisaTvis;  

 sxvadasxva saxis terpenis warmoqmna. limonis zeTSi citralis Semcvelobasa da ter-

penuli naxSirwyalbadebis Semcvelobas Soris arsebuli urTierTkavSiri saSualebas 

iZleva vivaraudoT, rom limonis nayofis kanSi monoterpenuli naxSirwyalbadis acik-

luri winamorbedia citrali, romelic, Tavis mxriv, geraniolisagan warmoiqmneba.  

dadgenil iqna, rom limonis nayofis zeTSemcveloba da terpenuli naxSirwyalbadebis 

Semcveloba TviTon zeTSi maqsimums mcenaris ganviTarebis erTsa da imave periodSi aRwevs. 

es, rogorc Cans, imis iribi dadasturebaa, rom swored terpenuli naxSirwyalbadebia is 

komponentebi, romlebic limonisaTvis damcav, anu feromonul rols asrulebs. 

limonis zeTSi terpenuli naxSirwyalbadebi erTmaneTTan urTierTkavSirSia. limonis 

ganviTarebis vegetaciur periodSi ar SeiniSneboda raime mniSvnelovani kanonzomiereba na-

yofis kanis eTerovan zeTSi α -terpinenis, limonenisa daα -pinenis Semcvelobaze. aRniSnu-

li terpenuli naxSirwyalbadebis jamuri Semcveloba urTierTkavSirSia citralis Semcve-

lobasTan. 

rogorc zemoT aRiniSna, limonis nayofis formirebis procesSi eTerovan zeTSi cit-

ralis Semcvelobis dinamikis aRmwer mruds ori maqsimumi aqvs: nayofis formirebis dasaw-

yisSi da limonis ganviTarebis fenologiuri pauzis dadgomisas. limonis eTerovani ze-

Tebis citraliT gamdidreba pirvel rigSi unda aixsnas imiT, rom gazafxul-zafxulis 

periodSi limonis nayofebidan maqsimalurad ifrqveva garemoSi dabali duRilis tempe-

raturis mqone terpenuli naxSirwyalbadebi, ris gamoc zeTi mdidrdeba ufro maRali du-

Rilis temperaturis mqone komponentiT – citraliT. limonis zeTis meoreuli gamdidreba 

citraliT SeiZleba aixsnas imiT, rom Semodgomaze, limonis simSvidis mdgomareobaSi ga-

dasvlisas nayofis ganviTareba da eTerovani zeTis biosinTezis procesi mis qerqSi 

mimdinareobs SedarebiT naklebi intensiurobiT, ris Sedegadac zeTi mdidrdeba biosin-

Tezis Sualeduri produqtiT – citraliT. 

citrusis nayofis biologiuri Taviseburebebis maCveneblad ar SeiZleba vaSlisa da 

sxva kurkiani nayofebis simwifis xarisxis maxasiaTebelebis gamoyeneba. magaliTad, nayofis 

yunwTan kavSiris simyare, romelic vaSlisa da msxlis simwifis erT-erTi niSania, saerTod 

araa misaRebi mwife citrusebis nayofebisTvis. maTi umravlesobisaTvis, kerZod limoni-

sTvis, simwifis dasrulebisas nayofis xesTan mimagrebis adgilebSi ar warmoiqmneba uj-

redis gamyofi fena. erTaderTi maCvenebeli, romelic gamoiyeneba citrusebis simwifis 

gansazRvrisaTvis, nayofis qerqis Seferilobaa. Tumca es maCvenebelic mTlad zusti ar 

aris, radganac nayofis Seferiloba araa imdenad damokidebuli nayofis fiziologiur 

mdgomareobaze, ramdenadac meteorologiur pirobebze. magaliTad, cnobilia, rom limoni 

mwife nayofis Seferilobas iZens ramdenime civi dRis Tbili dReebiT Secvlisas da, 

piriqiT. araxelsayreli meteorologiuri pirobebi aferxebs nayofis feris cvlilebis 

process, romelic sxva maCveneblebiT normalur simwifes aRwevs. Seferilobis niSnis 

raime sxva maCvenebliT Secvlis mcdeloba jerjerobiT warumateblad mimdinareobs.  

Cven mier miRebuli monacemebis analizis safuZvelze SeiZleba davaskvnaT, rom limo-

nis nayofi yvelaze met zeTSemcvelobas oqtombris Sua ricxvebSi aRwevs, Tumca qerqSi 

Semavali zeTis xarisxi mocemul periodSi dabalia misi limoneniT gamdidrebis gamo. ga-

remoSi haeris temperaturis dawevasTan erTad limonis zeTis xarisxi TandaTan umjo-

besdeba masSi citralis dagrovebis Sedegad, amitom limonis mosavlis aRebis optimaluri 

vada saqarTvelos subtropikebis pirobebSi emTxveva limonis simSvidis mdgomareobaSi 

gadasvlis periods. aqve unda aRiniSnos isic, rom sameurneo kuTxiT erT-erTi umniSvne-
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lovanesi Tvisebaa mdgradoba Senaxvisas, romelsac limonis nayofi iZens mxolod damwife-

bis bolo etapebze. 

zemoTqmulidan gamomdinare, dadginda, rom saqarTvelos pirobebSi limonis mosavlis 

aReba umjobesia noembris bolos da dekembris pirvel naxevarSi. 

forToxlis nayofis qerqSi eTerovani zeTis Semcvelobisa da Sedgenilobis Seswav-

lis Sedegebis analizma cxadyo, rom nayofis zrdisa da ganviTarebis procesis dros 

zeTis Sedgeniloba umniSvnelo, magram kanonzomier cvlilebebs ganicdis misi ZiriTadi 

komponentis – limonenis Semcvelobis mixedviT: d-limonenis Semcveloba maqsimums aRwevs 

noemberSi da Semdeg mcirdeba. 

forToxlis nayofSi eTerovani zeTis Semcveloba eqvemdebareba garkveul kanonzomi-

erebas: noembris TveSi zeTis limoneniT gamdidrebis gamo nayofis zeTSemcveloba mcirdeba, 

Semdeg ki izrdeba zeTSi d-limonenis Semcvelobis Semcirebis paralelurad.  

Cven mier zeTis dagrovebis dinamikaSi aRniSnuli kanonzomierebebis dakavSireba ver 

moxerxda forToxlis xis romelime morfologiuri niSnebis cvlilebasTan. marTlac, 

vaSington-navelis jiSis forToxlis nayofis formireba gacilebiT ufro gvian xdeba, 

vidre №109 da №1309 hibridebisa. zemoT aRwerili kanonzomierebebi zeTis raodenobrivi 

Semcvelobisa da xarisxobrivi Tvisebebis mixedviT erTnairad marTebulia forToxlis sa-

mive jiSisaTvis. 

saqarTvelos subtropikuli raionebisaTvis didi mniSvneloba aqvs saadreo citru-

sebis nayofebis miRebas, radganac nayofis dakrefis Semdeg mcenare gamozamTrebisaTvis 

emzadeba. cnobilia, rom am SemTxvevaSi forToxlis yinvagamZleoba 1–1,5 ℃-iT matulobs.  

Cven mier Seswavlili samive saxis forToxlidan yvelaze saadreoa №109 da №1309 

hibridebi. am mcenareebis nayofi mwifdeba 10–15 dRiT adre vaSington-navelis jiSis 

forToxalTan SedarebiT. damwifebis siCqare praqtikulad ar aisaxeba eTerovani zeTis qi‐

miur Sedgenilobaze. 

saadreo forToxlis nayofi xasiaTdeba Saqrebis SedarebiT maRali SemcvelobiT. es 

unda aixsnas imiT, rom forToxlis adreuli jiSis nayofebi zrdis Senelebis gamo plas‐

tikur nivTierebebs ar xarjavs da maragad inaxavs maT. 

 

 

daskvna 

amrigad, Catarebuli kvlevebis safuZvelze dadgenil iqna citrusis nayofebSi (man-

darini, limoni, forToxali) eTerovani zeTis dagrovebis dinamika. dadgenilia, rom sa-

qarTvelos subtropikul zonaSi citrusovani mcenareebis mosavlis aReba unda moxdes 

noembris bolos da dekembris pirvel naxevarSi, radganac am periodSi miRebuli eTerovani 

zeTis xarisxi saukeTesoa.  
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BIOSYNTHESIS OF THE ESSENTIAL OILS IN PLANTS  

N. Baghaturia, N. Begiashvili, L. Kotorashvili, M. Ormotsadze 

(Georgian Technical University’s Scientific-Research Institute of Food Industry) 

 
Resume: There is researched the biosynthesis of the essential oils in plants: lemon, tangerine and orange. There 

is presented the research results of the essential oil accumulation dynamics in the citrus fruits. There is established, that 
in the subtropical zones of Georgia the citrus fruit should be gathered in the end of November and first part of 
December, because the quality of essential oil get in this period is the best.  

 
Key words: biosynthesis; essential oil; lemon; orange; tangerine. 
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БИОСИНТЕЗ ЭФИРНЫХ МАСЕЛ В РАСТЕНИЯХ 

Багатурия Н. Ш., Бегиашвили Н. А., Которашвили Л. З., Ормоцадзе М. Л.  

(Научно-исследовательский институт пищевой промышленности Грузинского технического университета) 

 
Резюме. Изучен биосинтез эфирных масел в растениях (лимон, мандарин, апельсин). Представлены 

результаты исследований по установлению динамики накопления эфирных масел в цитрусовых плодах. 
Установлено, что оптимальный срок уборки цитрусов в условиях субтропиков Грузии совпадает с периодом 
перехода плода в состояние покоя. Уборку плодов следует проводить в конце ноября и в первой половине 
декабря месяца. В течение этого периода эфирное масло самого лучшего качества.  

 
Ключевые слова: апельсин; биосинтез; лимон, мандарин; эфирное масло. 
 


