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bioteqnologia 

 

 

 

limonis mcenaris movla-moyvanis xerxebis gavlena masSi eTerovani 

zeTis Semcvelobasa da Sedgenilobaze 

nugzar baRaTuria, nana begiaSvili, lia kotoraSvili, medea ormocaZe 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi instituti) 

 

 

reziume: warmodgenilia saqarTvelos Savi zRvispira subtropikul raionebSi gavrce-

lebuli qarTuli limonis movla-moyvanis dros gamoyenebuli xerxebis, kerZod pincirebis 

(ylortis, amonayris motexa-gasxvla), kvlevis Sedegebi.  

Seswavlilia pincirebis gavlena limonis produqtiulobaze, nayofis qimiur da eTe-

rovani zeTis Sedgenilobaze. limonis zeTSi arsebuli limoneni urTierTkavSirSia cit-

ralTan: rac metia zeTSi d-limoneni, miT naklebia citralis Semcveloba da, piriqiT, li-

monenis Semcvelobis Semcirebas zeTSi (cda pincirebis gareSe) Tan axlavs zeTis cit-

raliT gamdidreba. 

 

sakvanZo sityvebi: eTerovani zeTi; limoni; movla-moyvana; qimiuri Sedgeniloba. 

 

 

Sesavali 

limonis, rogorc eTerovani zeTis Semcveli mcenaris, produqtiuloba ZiriTadad da-

mokidebulia misi movla-moyvanis xerxebze. mocemul sakiTxTan dakavSirebiT arsebuli 

rekomendaciebi urTierTgamomricxavia rogorc samamulo, ise ucxour literaturaSi. 

mkvlevarTa erT jgufs miaCnia, rom saWiroa limonis sistematuri pincireba (ylortis, 

amonayris motexa da gasxvla), meore jgufi uaryofs pincirebis aucileblobas; arsebobs 

rekomendaciebi, romelTa Tanaxmadac limonis pincireba saWiroa periodulad – 2–3 

weliwadSi erTxel. 

rogorc Cans, literaturuli monacemebis winaaRmdegobrioba unda aixsnas imiT, rom 

limonis pincirebis ama Tu im xerxis gamoyenebisas, miRebuli efeqti gansxvavebulia da 

damokidebulia mcenaris movla-moyvanis garemoze, klimatur pirobebsa da limonis jiSze. 

 

 

ZiriTadi nawili 

qvemoT moyvanilia saqarTvelos subtropikebis tenian pirobebSi gavrcelebuli qar-

Tuli limonis pincirebis kvlevis Sedegebi. cdebi Catarda Savi zRvispira raionebSi Sem-

degi variantebis mixedviT: 

 I da II nazardi ylortebis pincireba 7–9 foTolze (kontroli); 

 I, II da III nazardi ylortebis pincireba 5–6 foTolze;  

 pincirebis gareSe; 

 I, II da III nazardi ylortebis pincireba 2–3 foTolze mcenaris 7 wlis asakamde, 

Semdeg mxolod I nazardi ylortebis pincireba 2–3 foTolze (Rrma pincireba). 
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yovelwliurad Catarebuli eqsperimentebiT dadginda, rom pincirebis sxvadasxva 

meTodis gamoyeneba naTlad aisaxeba limonis varjis moculobasa da simaRleze. cdis 

yvela variantSi SeiniSneba erTi da igive kanonzomiereba: rac ufro meti mwvane masis 

mocileba xdeba pincirebisas, miT naklebia xeebis simaRle da varjis moculoba. xis 

zrdasa da varjis moculobasTan dakavSirebiT yvelaze maRali Sedegebia miRebuli upin-

cirebo variantSi, yvelaze dabali ki – Rrma pincirebis variantSi. aRniSnuli maC-

veneblebis mixedviT, cdebis variantebs Soris gansxvaveba TandaTan mcirdeba da 8–9 wlis 

asakSi srulad xdeba misi gamosworeba – limonis xe mTlianad axerxebs misTvis damaxa-

siaTebeli bunebrivi habitusis aRdgenas. 

pincirebis Semdeg limoni msxmoiarobis fazaSi dagvianebiT gadadis. magaliTad, li-

monis xe pincirebis gareSe msxomiarobas iwyebs dargvidan mexuTe wels, 1-l da me-2 vari-

antebSi _ meeqvse wels, xolo me-4 variantSi _ meSvide wels.  

limonis xeebis pincireba did gavlenas axdens rogorc mcenaris mosavlianobaze, ase-

ve nayofis qerqSi eTerovani zeTis Semcvelobazec. limonis xeebis pincirebisas izrdeba 

nayofis saSualo masa, samagierod mcirdeba limonis mosavlianoba. limonis nayofis masis 

zrdas Tan axlavs mis qerqSi zeTis Semcvelobis Semcireba. cdebiT dadginda, rom yvelaze 

meti zeTSemcvelobiT xasiaTdeba pincirebis gareSe miRebuli nayofebi (cxrili 1). 

 

 

cxrili 1 

pincirebis gavlena limonis produqtiulobaze 

 

 

cdebis 

variantebi 

 

1 xeze 

nayofebis 

raodenoba 

nayofis 

saSualo 

masa, 

g 

zeTSem-

cveloba 

nayofSi, 

% 

1 xidan 

miRebuli 

zeTis 

raodenoba, g 

I da II nazardi ylortebis pincireba 

(kontroli) 

217,8 77,8 0,108 18,3 

I, II da III nazardi ylortebis 

pincireba 

196,5 79,7 0,102 16,0 

pincirebis gareSe 246,8 75,2 0,112 20,8 

Rrma pincireba 155,6 81,9 0,092 12,7 

 

Catarebuli kvlevebiT dadginda, rom yvelaze efeqturia limonis varjis movla im 

xerxiT, romelic mTlianad gamoricxavs mwvane ylortebis pincirebas. 

Seswavlilia limonis mosavlianobis damokidebuleba mcenaris varjis movlaze. 

rogorc 1-l nax-ze warmodgenili grafikidan Cans, limonis nayofis mosavlisa da 

erTeuli sanerge farTobidan misi aRebis maqsimumi miRebul iqna limonis xeebis movlis 

me-3 variantis (pincirebis gareSe) gamoyenebis SemTxvevaSi. 

Catarebuli kvlevebis mixedviT SeiZleba davaskvnaT, rom qarTuli jiSis limo-

nisaTvis saqarTvelos tenian subtropikul pirobebSi ylortebis pincireba iwvevs rogorc 

mcenaris ufro dagvianebul gadasvlas msxmoiarobis fazaSi, ise nayofisa da eTerovani 

zeTis mosavlianobis Semcirebas erTeuli farTobidan; amasTan, sagrZnoblad klebulobs 

xarisxiani eTerovani zeTis miRebac. amitomac rekomendebulia pincirebis gamoricxva 

limonis damuSavebis teqnologiuri sqemidan. 
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nax. 1. qarTul limonze sxvadasxva meTodiT movlis gavlena nayofebisa (t/ha) da eTerovani 

zeTis mosavalze (kg/ha): a _ pincirebis gareSe; b – III nazardi ylortebis pincireba; g – I, II da III 

nazardi ylortebis pincireba; d _ Rrma pincireba 

 

limonis varjis formirebis mizniT, mwvane masis pincireba SesaZlebelia mxolod li-

monis dargvis momentidan pirveli ori wlis ganmavlobaSi.  

Cven mier Catarebuli Semdgomi kvlevebiT dadginda, rom pincirebis gamoricxva aisa-

xeba limonis morfologiur niSnebzec. arapincirebul mcenareebSi varji aris meCxeri, na-

yofs ki isxams rogorc varjis Siga, aseve mis gare nawilSic. pincirebul xeebSi varji 

aris xSiri da nayofs isxams varjis mxolod Siga nawilSi, amitomac is naklebad ganicdis 

mzis sxivis zemoqmedebas. 

cnobilia, rom morfologiuri niSnebis cvlilebebi arsebiT gavlenas axdens mcena-

reSi asimilatebis dagrovebasa da ganawilebaze. am mizniT Cven SeviswavleT pincirebuli 

limonis nayofebis qimiur-teqnologiuri maCveneblebi (cxrili 2). 

 

cxrili 2 

pincirebis gavlena limonis nayofis qimiur Sedgenilobaze 

 

 

cdebis 

variantebi 

 

mJavianoba 

limonis mJavaze 

gadaangariSebiT, 

% 

vitamini 

C-s 

raodenoba, 

mg % 

Saqrebis raodenoba, % 

 

 monoSaqari 

 

saqaroza 

 

I da II nazardi ylortebis 

pincireba (kontroli) 

 

5,40 

 

71,40 

 

1,62 

 

1,27 

I, II da III nazardi 

ylortebis pincireba 

5,61 73,30 1,77 1,07 

pincirebis gareSe 5,48 71,40 1,84 1,36 

Rrma pincireba 5,69 73,78 1,73 0,97 

  

limonis nayofebis xarisxs gansazRvravs rogorc nayofis qerqSi, aseve mis rbilobSi 

arsebuli nivTierebebi. magaliTad, limonis rbilobidan xdeba wvenis miReba, romlis 
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kvebiT Rirebulebaze msjeloben masSi C vitaminis, Saqrebisa da organuli mJavebis Semcve-

lobis mixedviT. nayofis qerqi ki Seicavs aromatul eTerovan zeTs da misgan miRebuli 

nayeni warmatebiT gamoiyeneba kvebis mrewvelobaSi. 

gamokvlevebma cxadyo, rom limonis xeebis pincirebisas nayofis wvenSi ramdenadme 

mcirdeba Saqrebis jamuri raodenoba. cvlilebebi danarCeni maCveneblebis SemcevlobaSi 

eqsperimentebis cdomilebis farglebSi meryeobs (cxrili 3). 

 

cxrili 3 

pincirebis gavlena limonis nayofis 

qerqidan miRebuli eTerovani zeTis Sedgenilobaze 

 

 

 cdebis variantebi 

 

erTi nayofis 

masa 

saSualod, g 

nayofis 

masaSi kanis 

raodenoba, % 

zeTSemcve-

loba kanSi, % 

zeTSi 

limonenis 

Semcveloba, % 

I 
weli 

II 
weli 

I 
weli 

II 
weli 

I 
weli 

II 
weli 

I 
weli 

II 
weli 

I da II nazardi 

ylortebis pincireba 

(kontroli) 

 
91,7 

 
75,5 

 
29,1 

 
23,8 

 
0,312 

 
0,557 

 
59,0 

 
52,2 

I, II da III nazardi 

ylortebis pincireba 

96,1 79,11 29,1 23,4 0,287 0,457 61,7 57,2 

pincirebis gareSe 88,2 73,6 26,2 24,5 0,316 0,570 52,3 49,2 

Rrma pincireba 97,6 81,4 33,8 23,8 0,300 0,450 61,7 58,0 

 

limonis eTerovani zeTi Seicavs 40–50 % d-limonens. d-limonenis arseboba limonis 

eTerovan zeTSi, rogorc sxva danarCeni saxis citrusis nayofis eTerovan zeTSi, 

uaryofiTad aisaxeba mis xarisxze da, radganac igi warmoadgens naxSirwyalbads, amcirebs 

zeTis xsnadobas eTilis spirtSi da mis mdgradobas Jangvis mimarT.  

 

 
nax. 2. pincirebuli (a) da arapincirebuli (b) limonebidan miRebuli eTerovani zeTebis 

airTxevadi qromatogramebi: 3 _ pineni; 4 _ d-limoneni; 6 _ terpineni; 11 _  -citrali; 12 _ β - 

citrali. 
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limonis eTerovan zeTs specifikur sasiamovno aromats aniWebs citrali, romelic 

masSi - da β-formebis saxiT aris warmodgenili. rac ufro meti citralia zeTSi, miT 

ufro kargi suni aqvs, zeTi ukeT ixsneba spirtSi da xasiaTdeba mdgradobiT Senaxvis 

procesSi (nax. 2).  

rogorc me-3 cxrilis monacemebidan Cans, nayofis saSualo masis mateba limonis 

pincirebisas gavlenas axdens rogorc nayofis zeTSemcvelobaze, aseve zeTSi d-limonenis 

Semcvelobazec. limonis pincirebis gareSe Catarebul cdebSi eTerovani zeTi d-limonenis 

yvelaze nakleb raodenobas Seicavda. 

 

 

daskvna 

amrigad, Cven mier Catarebuli kvlevebis safuZvelzeDdadgenilia, Tu ra gavlenas 

axdens limonis movla-moyvanis xerxebi masSi arsebuli eTerovani zeTis Semcvelobasa da 

Sedgenilobaze. 

limonis zeTSi limoneni urTierTkavSirSia citralTan: rac metia zeTSi d-limoneni, 

miT naklebia citralis Semcveloba da, piriqiT, limonenis Semcvelobis Semcirebas zeTSi 

(cda pincirebis gareSe) Tan axlavs zeTis citraliT gamdidreba. 

garda zemoaRniSnulisa dadginda isic, rom limonis damuSavebis teqnologiuri 

sqemidan pincirebis amoReba gavlenas ar axdens nayofis qerqSi arsebul zeTis xarisxsa 

da mis Sedgenilobaze. arapincirebuli limonis nayofebi xasiaTdeba maRali zeTSemcve-

lobiT, TviTon zeTi ki gamdidrebulia citraliT. 

 

 

literatura – REFERENCES – ЛИТЕРАТУРА 

1. Багатурия Н. Эфирные масла лекарственных и пряно-ароматических растений. Тб., 2007. 
2. Горяев М., Плива И. Методы исследования эфирных масел. Алма-ата: Наука, 1972.  
3. Гудвин Т., Мерсон Э. Введение в биохимию растений. М.: Мир, 1986. 
4. Кустова С. Д. Справочник по эфирным маслам. М.: Пищевая промышленность, 1978. 
5. Тимчук К. С. Газохроматографическое изучение эфирных масел растений // Известия Академии наук 

Молдавской ССР. Серия биологических и химических наук, №6, 1981.  



79 
 

BIOTECHNOLOGY 
 
 

THE INFLUENCE OF THE LEMON PLANT CARE-GROWING WAYS ON THE 
COMPOSITION AND COMPOUND OF THE ESSENTIAL OIL IN IT 

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

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

 
Resume: There are studied the research results of tweezing (cutting, break off the sprout, shoots) of Georgian 

lemon care-growing in the Black Sea subtropical regions of Georgia. There is studied the influence of tweezing on the 
productivity, chemical and essential oil composition of lemon. In the lemon oil the limonene is in the interconnection 
with the citral: the more is d-limonene in oil the less is citral compound and on the contrary, the reduction of the 
limonene compound in oil (test without tweezing) is followed by the enrichment of the oil by citral.  

 
Key words: care-growing; chemical composition; essential oil; lemon. 

  
 
 
 

БИОТЕХНОЛОГИЯ  

 
 

ВЛИЯНИЕ СПОСОБОВ ВОЗДЕЛЫВАНИЯ ЛИМОНОВ НА СОДЕРЖАНИЕ И 

СОСТАВ ЭФИРНОГО МАСЛА 

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

(Научно-исследовательский институт пищевой промышленности Грузинского технического университета) 

 
Резюме. Приведены результаты исследования по пинцировке грузинского лимона в условиях влажных 

субтропиков Грузии. Изучено влияние пинцировки на продуктивность лимонов, химический состав и 
масличность кожуры плодов. Установлено, что лимонен в масле лимона находится в сопряженной взаимосвязи 
с цитралем: чем больше d-лимонена в масле, тем меньше содержится в нём цитраля. И, наоборот, уменьшение 
содержания лимонена в масле (в опыте без пинцировки) сопровождается обогащением масла цитралем. 

 
Ключевые слова: возделывание; лимон; химический состав; эфирное масло. 


