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შ ე ს ა ვ ა ლ ი 

 

  sakvebi aromatizatorebis Seswavlis sakiTxs gansakuTrebu-

li yuradReba eniWeba rogorc CvenTan, aseve sazRvargareT. 

msoflios mraval qveyanaSi swrafad viTardeba naturaluri 

aromatizatorebis warmoeba surnelovan – aromatuli mcenaree-

bis gamoyenebiT. 

     kvebis produqtebis xarisxi da konkurentunarianoba 

warmoudgenelia maTSi naturaluri aromatizatorebis gamoyene-

bis gareSe. gemo da aromati aris is ZiriTadi maCveneblebi, 

romlebic gansazRvraven ama Tu im aromatizatoris gamoyenebis 

mimarTulebas kvebis mrewvelobaSi. produqciis xarisxis 

gaumjobeseba, asortimentis gafarToeba da axali produqtebis 

Seqmna ganuxreladaa dakavSirebuli naturaluri aromatizatore-

bis gamoyenebasTan. 

     adamianis kvabis racionSi tradiciulad Semaval produqtTa 

ricxvs ekuTvnis sxvadasxvagvari sasmelebi, romlebic gamo-

irCevian Semadgenlobisa da xarisxis uaRresad didi mraval-

ferovnebiT. cnobilia, rom aromatuli nivTierebebi asti-

mulireben kuWis jirkvlebidan wvenis gamoyofis process, 

aZliereben saWmlis momnelebeli organoebis cxovelmyofelobas, 

axdenen dadebiT zemoqmedebas centralur nervul sistemaze.  

     miuxedavad imisa, rom aromatul nivTierebebs ar gaaCniaT 

raime kvebiTi Rirebuleba, isini warmoadgenen kvebis produqtTa 

mniSvnelovan Semadgenel nawils, romelic mis organoleptikur 

maCvenebelTanaa dakavSirebuli. 
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     aromatizatorebi warmoadgenen gansakuTrebiT rTul 

komponentTa  narevs,   romelTa  raodenoba  zogjer  xuTasamde  

aRwevs. msoflios mraval qveyanaSi dagrovda uamravi 

gamocdileba gemuri, aromatuli nivTierebebis Seqmnisa, romelTa 

gamoyenebac akeTilSobilebs sakveb produqts. 

     naturaluri aromatizatorebi – es momavalSi mecnieruli 

kvlevis ZiriTadi mimarTulebaa kvebis dargSi. eTerovani zeTebi 

ki warmoadgens ZiriTad kategorias naturaluri – surnelovani 

nivTierebebisa.  

     saqarTvelosaTvis aqtualur problemas warmoadgens 

alkoholiani sasmelebis warmoebisaTvis saWiro naturaluri 

aromatizatorebis miReba adgilobrivi nedleulis resursebis 

gamoyenebiT.  

     naturaluri aromatizatorebis warmoebis ganviTareba aseve 

aqtualuria ualkoholo sasmelebis dargisTvisac, radganac 

bolo wlebSi qveyanaSi mZlavrad moikida fexi sinTezur 

aromatizatorebze damzadebulma ualkoholo sasmelebma, rac 

uaryofiT gavlensa axdens mosaxleobis, gansakuTrebiT bavSvebis 

jamrTelobaze. 

     zemoT aRniSnulTan dakavSirebiT aqtualur sakiTxs 

warmoadgens axali aromatuli mcenareebis gamokvleva, romlebic 

SeiZleba gamoyenebul iqnan naturaluri aromatizatorebis 

misaRebad. 

     სამუშაოს ამოცანები და მიზანი. samuSaos mizans waroad-genda 

saqarTveloSi gavrcelebuli evgenoluri rehanisa da 

limoniseburi rehanis nedleuldan naturaluri aromati-

zatorebis miRebis racionaluri teqnologiebis damuSaveba. 

dasaxuli miznis misaRwevad saWiro iyo Semdegi samuSaoebis 

Catareba:  
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• saqarTveloSi gavrcelebuli evgenoluri da limo-

niseburi rehanis eTerzeTis qimiuri Sedgenilobis 

gamokvleva;  

• evgenoluri rehanis eTerovani zeTis gasufTavebis 

teqnologiis damuSaveba; 

• evgenoluri rehanis nedleulis gadamuSavebis narCenebis 

gamokvleva maTi samrewvelo gamoyenebis mizniT;  

• limoniseburi rehanis nedleulis qimiuri Sedgenilobis 

gamokvleva da misi gadamuSavbis racionaluri 

teqnologiis damuSaveba. 

 

     მეცნიერული სიახლე. damuSavebuli da mecnierulad 

dasabuTebuli iqna saqarTveloSi gavrcelebuli evgenoluri da 

limoniseburi rehanis nedleulidan naturaluri aromati-

zatorebis miRebis racionaluri teqnologiebi, romlebic 

gamoyenebul iqna alkoholiani da ualkoholo sasmelebis 

warmoebaSi. 

• pirvelad iqna gamokvleuli rehan “kelasuri-2”–is 

eTerovani zeTis qimiuri Sedgeniloba; 

• damuSavebulia rehanis eTerzeTis gasufTavebis 

teqnologia, romelic mniSvnelovnad aumjobesebs sakvebi 

aromatizatoris gemovnur Tvisebebs; 

• dadgenilia evgenoluri rehanis eTerzeTis arafenoluri 

nawilis qimiuri Sedgenilobis cvlilebebi zeTis 

gamoxdisa da eqstragirebis procesSi; 

• damuSavda evgenoluri rehanis “kelasuri–2”-is gada-

muSavebis unarCeno teqnologia; 
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• Seswavlilia limoniseburi rehanis nedleulisa da 

misgan miRebuli eTerovani zeTis qimiur-teqnologiuri 

maCveneblebi; 

• Seswavlilia limoniseburi rehanis nedleulis Senaxvis 

gavlena mis zeTSemcvelobaze; 

• Seswavlilia limoniseburi rehanis spirtwyalxsnariT 

eqstragirebis procesi; 

• miRebul Sedegebze dayrdnobiT damuSavebulia spirtiani 

nayenebis miRebis teqnologia. 

 

     ნაშრომის პრაქტიკული ღირებულება: kvlevis miRebul Sede-

gebze dayrdnobiT Seqmnilia naturaluri aromatizatorebis 

farTo asortimenti, romelic gamoyenebul iqna alkoholiani da 

ualkoholo kvebis produqtebis misaRebad. damuSavebuli da 

damtkicebulia Semdegi teqnikuri dokumentacia:  

• “golbazilis” miRebis teqnologiuri reglamenti da 

teqnikuri pirobebi; 

• rehanis eTerzeTis gasufTavebis teqnikuri pirobebi da 

teqnologiuri instruqcia; 

• alkoholiani sasmelis “cimbiruli balzamis” teqnikuri 

pirobebi da teqnologiuri instruqcia; 

• ualkoholo specialuri daniSnulebis sasmelebis – 

iodirebuli “limonidis” -  teqnikuri pirobebi da 

teqnologiuri instruqcia. 

  

     კვლევის ობიექტი და მეთოდები. kvlevis obieqtad aRebuli 

iqna soxumis eTerzeTovani kulturebis sacdeli sadguris 

TanamSromlebis mier gamoyvanili evgenoluri rehani  “kelasuri- 
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-2”-isa da limoniseburi rehanis nedleuli. saanalizod viRebdiT 

saqarTvelos sxvadsxva regionebSi moyvanil nedleulis 

nimuSebs. mocemul samuSaoSi kvlevis ZiriTad meTodad 

gamoyenebuli  iqna  analizisa  da  kvlevis   qromatografiuli  

meTodebis sxvadsxva variantebi. fizikur-qimiuri maCveneblebis 

analizi tardeboda arsebuli standartuli meTodikebisa da 

meToduri rekomendaciebis Sesabamisad.   

     შედეგების დამაჯერებლობა. miRebuli Sedegebis, samecniero 

debulebebis, daskvnebisa da praqtikuli rekomendaciebis dama-

jerebloba uzrunvelyofilia mravalricxovani analizebis 

samjeradi ganmeorebiT da miRebuli Sedegebis damuSavebiT 

maTematikuri statistikis meTodebiT. 

     ნაშრომის აპრობაცია. sadisertacio naSromis eqspe-rimentuli 

monacemebi moxsenebul iqna samecniero konfe-renciebze, 

saqarTvlos kvebis merwvelobis samecniero-kvleviTi institutis 

samecniero sabWoze, smm akademiis dargobriv ganyofilebaSi.  

     evgenoluri rehanis eTerovani zeTis narCenebidan miRe-

bulma naturalurma aromatizatorma - “golbazilma” moskovSi 

gamarTul saxalxo meurneobis miRwevaTa gamofenaze  daimsaxura 

vercxlis medali. 

     შედეგების პუბლიკაცია. kvlevis Sedegebis mixedviT gamo-

qveynebulia - 10 samecniero naSromi. 

     ნაშრომის სტრუქტურა და მოცულობა. naSromi Sedgeba Sesav-

lisagan, 3 Tavisagan, daskvnebis, danarTisa da gamoyenebuli 

literaturisagan, romelic Seicavs 177 dasaxelebas. samuSao 

gadmocemulia 136 nabeWd gverdze, teqstSi mocemulia 31 cxrili 

da 15 ilustracia.  
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თავი 1.  ლიტერატურის მიმოხილვა 

 

1.1. საერთო ცნობები ეთერზეთოვანი მცენარეების  

და ეთეროვანი ზეთების შესახებ 

  

     eTerzeTovani kulturebi da eTerovani zeTebi cnobilia 

uZvelesi droidan. aromatuli zeTebis pirveli mwarmoeblebi 

iyvnen Zveli aRmosavleTis qveynebi (Crdilo-aRmosavleT CineTi), 

mogvianebiT ki saberZneTi da romi, sadac farTod iyo 

gavrcelebuli surnelovani esenciebiT vaWroba [45,84] . 

jer kidev 2-3 aTasi wlis win Cvens welTaRricxvamde, 

uZveles sanskriptul literaturul ZeglebSi, naxsenebia vardis 

zeTis warmoeba. Cvens welTaRricxvamde ramodenime saukuniT 

adre iaponelebisTvis cnobili iyo pitnis zeTis miRebisa da 

misgan menTolis gamoyofis meTodi. mcenareebidan eTerovani 

zeTebis miReba, aseve cnobili iyo Zveli romaelebisTvisac. 

romaeli swavlulebi plini da dioskuridi aRwerdnen TiTqmis 

yvela dReisaTvis cnobil, xmelTaSuazRvis qveynebisTvis 

damaxasiaTebeli floris aromatul produqtebs [114]. 

     eTerzeTovani mcenareebi didi raodenobiTaa gavrcelebuli 

dedamiwis tropikul da subtropikul zonebSi. isini warmo-

adgenen kulturul mcenareebs, magram aseve izrdebian veluri 

saxiTac. dRemde gamovlenili da Seswavlilia 1500-mde saxeobis 

eTerzeTovani mcenare: 44%-mde tropikebSi, 9%-subtropikebSi, 

19%- zomieri klimatis qveynebSi, xolo danarCeni met-naklebad 

yvelgan. samrewvelo mizniT eTerzeTovani mcenareebis 

gadamuSaveba 300-ze met wels iTvlis [41,98]. 
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eTerzeTovani mcenareebi, TavianTi eTerovani zeTebis 

Sedgenilobis cvalebadobis mixedviT, iyofian sam jgufad.  

1.  mcenareebi, romelTa zeTebis Sedgeniloba Tavisi 

sicocxlis manZilze Tvisobriv-xarisxobrivad ar icvleba. 

11.     mcenareebi, romelTa eTerovani zeTebi mniSvnelovnad 

icvlis xarisxobriv Tvisebebs. 

111.      mcenareebi, romlebic ikaveben Sualedur adgils I da    

II jgufis mcenareebs Soris [34,73]. 

     naturaluri eTerovani zeTi warmoadgens nivTierebebis 

rTul narevs, romlebic miekuTvnebian organuli nivTierebebis 

sxvadasxva klass. igi ZiriTadad Seicavs ocamde organul 

naerTs, romelTa Soris Cveulebriv Warbobs naxSirwyalbadebi 

da JangbadSemcveli komponentebi. iSviaTad gvxvdeba azotisa da 

gogirdis Semcveli naerTebi. naxSirwyalbadebidan farTod aris 

gavrcelebuli terpenebi C10H16, seskviterpenebi C15H24, diterpenebi 

C20 H32, politerpenebi (C10H16)n. isini warmoadgenen eTerzeTebis 

ZiriTad Semadgenel komponentebs. eTerovani zeTis yvelaze 

mniSvnelovan da fasdaudebel nivTierebebs warmoadgens 

JangbadSemcveli terpenuli naerTebi – spirtebi, aldehidebi, 

rTuli eTerebi, fenolebi, karbonuli mJavebi, Jangeulebi da 

laqtonebi. es nivTierebebi xasiaTdebian sasiamovno aromatiT, 

ris gamoc mniSvnelovan rols asruleben mravali parfiumeruli 

kompoziciis SeqmnaSi. ase magaliTad, vardis zeTis surnels 

ganapirobeben spirtebi – geranioli, neroli, citronenoli. 

limonis eTerzeTis surnels gamoscems aldehiduri bunebis 

naerTebi – citrali da citronelali. anisulis zeTis aromats 

ganapirobebs anetoli, kvliavisas ki – limoneni da karvanoli 

[85,108]. 
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rogorc aRvniSneT, eTerovani zeTebis ZiriTadi Semad-

geneli komponentebia terpenuli naerTebi. terpenebi, umetes 

SemTxvevaSi, warmoadgenen ufero siTxeebs, xasiaTdebian opti-

kuri aqtivobiT. terpenebi advilad gadaidenebian wylis 

orTqliT gamoxdis procesSi. 

is, Tu ra rols asrulebs mcenareSi terpenebi da maTi 

warmoebulebi, jer kidev ar aris dadgenili. arc terpenebis 

warmoqmnis gzebia mcenareSi srulyofilad Seswavlili. am 

sakiTxebze arsebobs mxolod hipoTezebi, romlebic xSirad 

urTierTgamomricxav xasiaTs atareben [29,42]. 

k. erlixi Tvlida, rom terpenebis warmoqmnaSi ZiriTadad 

monawileoben acetaldehidi da acetoni. am nivTierebebis kon-

densaciis Sedegad warmoiqmneba meTilkrotonis mJavis aldehidi, 

romlis ori molekula warmoqmnis citrals. citrali limonis 

eTerovani zeTis umTavresi Semadgeneli komponentia. misi 

aRdgenis Sedegad miiReba alifaturi terpenuli spirti – 

geranioli da misi stereoizomeri – neroli. sqematurad es 

procesi ase gamoisaxeba: 

 

CH3CHO   +   CH3CO CH3 →  meTilkrotonis    mJavis aldehidi → 

          acetaldehidi       acetoni 

 

→  C10H16O →  C10H18O   +   C10H18O 
citrali     geranioli     neroli 

 

ukanaskneli ori naerTi advilad ciklirdeba jer mono-

ciklur terpenad, Semdeg ki sxva danarCen terpenebad. 

literaturaSi arsebobs agreTve a. ridis, g. askanis, l. 

Cirixovas hipoTezebi, romelTa Tanaxmad terpenebi miiReba 

aminomJavebisgan. 
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     eTerovani zeTebis Semadgenlobis ganxilvisas SeiZleba 

aRvniSnoT, rom mcenare warmoadgens bunebriv qimiur labo-

ratorias, romelic awarmoebs sxvadasxva mniSvnelovani 

organuli nivTierebebis rTul sinTezs. mraval eTerzeTovan 

mcenareSi es sinTezi mimdinareobs ise, rom warmoqmnas didi 

raodenobiT erTi romelime saxis komponenti. ase magaliTad, 

evgenoluri rehanis eTerzeTis mZime fraqcia Seicavs 90%-mde 

evgenols, pitna – 90% menTols, limonuri evkaliptis eTerzeTis 

ZiriTadi komponentia citrali da citronelali, qinZis – 

linalooli, vardiseburi geranis – citroneloli da gera-

nioli da a.S. zemoT aRniSnuli garemoeba saSualebas iZleva 

eTerovani zeTidan gamoyon ZiriTadi komponentebi parfiumeriis, 

medicinis da kvebis mrewvelobisTvis Zvirfasi nivTierebebis 

sinTezisTvis. ase magaliTad, qinZidan gamoyofili linalooli 

gamoiyeneba citralis, citronelalis da citronelolis 

misaRebad. rehanis zeTis evgenoli ki gamoiyeneba izoevgenolis 

misaRebad. 

     eTerovani zeTebis raodenobrivi Semcveloba mcenareSi 

mcirea _ 0.01%-dan ramdenime procentamde. igi damokidebulia 

mcenaris saxeobaze, misi ganviTarebis stadiaze, bunebriv 

meteorologiur pirobebze da, rogorc wesi, mcenaris 

sicocxlis bolos sagrZnoblad mcirdeba. aqedan gamomdinare, 

ZiriTadad eTerovani zeTebi gamomuSavdeba mcenaris intensiuri 

zrdis periodSi da amasTan ara marto gamomuSavdeba, aramed 

ixarjeba kidec. rogorc aRvniSneT, mcenaris vegetaciis bolos 

eTerzeTis Semcveloba yovelTvis mcirdeba, magram nawilobriv 

kidevac  grovdeba mis TeslSi [9,80]. 
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     eTerzeTebi ganlagebulia mcenaris sxvadasxva organoSi: 

nayofSi (anisi, kvliavi), TeslSi (nuSi, gargari), yvavilSi (vardi, 

Jasmini), nayofis kanSi (citrusebi), foTlebSi (dafna, evkalipti, 

gerani) merqanSi (qafuris dafna), qerqSi (dariCinis xe), fesvebSi 

(zambaxi, koWa, koTxoji). 

     Cveulebriv mcenaris yvela organoSi xdeba erTi da igive 

Semadgenlobis da sunis mqone eTerovani zeTis dagroveba, magram 

gvxvdeba gamonaklisebic. ase magaliTad, narinjis kulturis 

nayofis kanis zeTi mniSvnelovnad gansxvavdeba misi yvavilebis 

zeTisgan. niaxuris fesvebidan (Apicim Graveolens) miRebuli zeTi 

Seicavs apiols da cidenoloids, xolo misi Teslidan _ 

sedeinens, limonens, sedanis mjavas. dariCinis xis (Cinamnoum 

Zeylamicum) yvavilebis eTerzeTis analizma aCvena, rom igi 

Seicavs 75% dariCinis aldehids, evgenols, felandrens, 

linalools, pinens, furfurols, benzaldehids, xolo misi 

foTlebidan miRebuli zeTi Seicavs 90% evgenols, fesvebidan 

_50% qafurs, da saerTod ar Seicavs dariCinis aldehids da 

evgenols [94,121]. 

     analogiuri monacemebi arsebobs mcenare angelozias (Angelia 

Archagelia) eTerzeTis Semadgenlobis Sesaxeb. misi fesvebi 

Seicaven angelozas, vaSlis, valerianis mJavebs, felandrens, 

angelicins, xolo Teslebi – felandrens, eqzaltolids, 

valerianis mJavas. 

     eTerovani zeTebis qimiuri Sedgenilobis gansxvavebasTan 

erTad gansxvavebulia maTi organoleptikuri Tvisebebic. 

     rogorc wesi, eTerovani zeTi Tavis dasaxelebas Rebulobs 

im mcenaris saxelidan, romlisganac miiReba. iSviaTad Rebulobs  
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dasaxelebas eTerovani zeTis ZiriTadi Semadgeneli kompo-

nentidan. 

     eTerovani zeTi, umetes SemTxvevaSi, Ria yviTeli an muqi 

gamWvirvale siTxea. gvxvdeba agreTve, muqi yavisferi (dariCinis 

zeTi), wiTeli (xaverdulas zeTi, begqondaras zeTi), mwvane 

(bergamotis zeTi) an muqi cisferi (gvirilis zeTi, fasmandukis 

zeTi) [10]. 

     mcenaris eTerzeTis mravali komponenti aris Tavisufali 

saxiT, zogierTi maTgani ki bmuli saxiT, e.i. dakavSirebulia 

sxvadasxva nivTierebasTan. ase magaliTad, nuSis nayofis da 

aryis xis qerqis eTerzeTebi dakavSirebulia SaqarTan gluko-

zidebis saxiT. aqedan gamomdinareobs swored is faqti, rom 

zogierTi mcenare aromats iZleva mxolod fermentaciis 

procesis Semdeg. magaliTad, xaxvSi eTerzeTi warmodgenilia 

glikozidis saxiT, radganac am mcenareSi ar arsebobs fermenti 

glikozidaza. 

     Tavisufali eTerzeTi sustad ixsneba ujredis wvenSi, 

amitom is tivtivebs mis zedapirze wveTebis saxiT an imyofeba 

ujredis specialur saTavsoebSi da arxebSi. 

     mcenareSi eTerovani zeTis roli dRemde amoucnobia. zogi 

mkvlevari Tvlis, rom eTerovani zeTi sasargebloa mcenaris 

Semadgeneli nivTierebebisTvis. miCurinis azriT, eTerovani zeTi 

butkos aRagznebs ganayofierebis dros. Kk. timiriazevis azriT 

ki yvavilebis surneleba izidavs mwerebs, rac ganapirobebs maT 

damtvervas. swored amitom, eTerzeTovani kulturebiT dafaruli 

farTobebi warmoadgens mdidar wyaros futkrebis kvebisaTvis 

[91,118]. 
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     1967 wels b. tindalma gamoTqva azri, rom eTerovan zeTebs 

gaaCniaT mcenaris damcavi unari. igi amtkicebda, rom aorT-

qlebul eTerzeTSi exveva ra mcenare, amiT mcirdeba haeris 

Tbogamtaroba. eTerzeTi aregulirebs mcenaris Tbogamtarobas _ 

icavs mas dRisiT gadaxurebisgan, RamiT ki gaciebisagan [61]. 

      sapirispiro azri gaaCniaT s. ivanovs, g. grigorevs, a. 

ermakovs da sxva avtorebs [58,63]. 

     mravali mkvlevaris azriT, eTerovani zeTi da misi 

Semadgeneli komponentebi ar arian eqskrementebi, aramed 

fiziologiurad aqtiuri nivTierebebia, romlebic aqtiurad 

monawileoben mcenareSi mimdinare procesebsa da reaqciebSi, 

sadac isini ganicdian garkveul gardaqmnebs. 

     s. durmiSiZe aRniSnavda [57], rom eTerovani zeTis 

Semadgeneli komponentebi monawileobas iReben yvela mcenaris 

organos nivTierebaTa cvlaSi. avtori atarebda cdebs 

radioaqtiuri nivTierebebiT geranze, rehanze, pitnaze, Caize da 

keTilSobil dafnaze. man Seiswavla zogierTi mcenaris 

eTerovani zeTis garkveuli komponentebis gardaqmnebis gzebi. 

igi aRniSnavda, rom erTi mcenaridan gamoyofili nivTierebebi _ 

aldehidebi, ketonebi, spirtebi da sxva, eTviseba sxva mcenaris 

foTlebSi arsebul komponentebs. Semdeg ki nivTierebaTa cvlaSi 

monawile yvela komponenti ganicdis saerTo metabolizms. ase 

magaliTad, eTerovani zeTis aromatuli komponenti - evgenoli 

gaxleCis Semdeg warmoqmnis Ria jaWvur kavSirs, romlis 

nawilic SemdgomSi iJangeba da gamoiyofa naxSirorJangis saxiT. 

     a. nikolaevs [88] mohyavda faqtiuri monacemebi eTerovani 

zeTebis farTod gavrcelebuli komponentebis gardaqmnis gzebis 

Sesaxeb _ maTi  sxvadasxva  organizmebis  cocxal   qsovilebSi 
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Sesvlisas, maT Soris mcenareSic, riTac uaryofda adreul azrs 

imis Sesaxeb, rom cocxal ujredSi erTxel warmoqmnili 

eTerovani zeTi ar ganicdis gardaqmnas da rCeba balastad. misi 

azriT, zeTis Semadgeneli komponentebis biologiuri roli 

metad mravalferovania. sxvadasxvanairia agreTve maTi fizikur-

qimiuri Tvisebebic, genezisi da genetikuri urTierTebebi. 

erTiani hipoTeza mcenaris eTerovani zeTis biologiuri rolis 

Sesaxeb jer-jerobiT ar arsebobs. 

     k. suxorukovi da a. druJinini Tvlidnen, rom eTerovani 

zeTi asrulebs mTavar rols JangviT procesebSi, warmoadgens 

ra damatebiT aqceptorebs wyalbadis ionebisTvis [107]. 

     v. komarovis azriT, eTerzeTi asrulebs gansakuTrebul 

fiziologiur dacviT funqcias mcenarisTvis [70]. 

     g. Saribo, a. rixteri da sxvebi gvTavazoben TaviaanT 

mosazrebebs imis Sesaxeb, rom eTerzeTi SeiZleba miekuTvnebodes 

samarago nivTierebebis jgufs, romlebic aqtiurad monawileoben 

nivTierebaTa cvlaSi. maTi varaudiT, eTerzeTis raodenoba 

izrdeba mcenaris garkveul nawilebSi maTi yvavilobis fazamde. 

am dros foTlebSi zeTSemcveloba sagrZnoblad mcirdeba, 

Semdeg ki isev iwyebs matebas. 

     miuxedavad imisa, rom arsebobs mravali mecnieruli 

gamokvleva mcenareSi eTerovani zeTis biologiuri rolis 

dasadgenad, am sakiTxis Seswavla dRemde ar aris dasrulebuli 

[150]. 

     eTerzeTis sasargeblo Tvisebebidan gansakuTrebul yura-

dRebas ipyrobs antibaqteriologiuri da antimikrobuli 

Tvisebebi, romlebic cnobili iyo didi xnis win. dRes 

mniSvnelovnad gaizarda mkvlevarebis interesi am mimarTulebiT. 

Catarebulia uamravi cdebi rehanis, mdogvis, abzindis 
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evkaliptis, keTilSobili dafnis da sxva mcenareebis 

eTerzeTebis baqteriocidul da fungicidur moqmedebaze 

[3,129,147]. 

     iaponelma mecnierebma, okacakom da oSimam, Seiswavles 

eTerovani zeTebis antimikrobuli aqtivoba cametamde dasa-

xelebis zeTSi. maT aRmoaCines, rom sandalozis zeTi Trgunavs 

oqrosfer stafilokokebs ganzavebiT 1:64000, tuberkuliozis 

Cxirebs 1:128000. zogierTi zeTi ki aferxebs paTogenuri sokoebis 

gamravlebas. 

     l. Capekma aRmoaCina, rom dariCinis, kvliavis, keTilSobili 

dafnis, baharis, mixakis da qinZis eTerovan zeTebs gaaCniaT 

baqteriociduli unari B.Coli da fungiciduri damokidebuleba, 

kavSiri asperigilius niger-Tan mimarTebaSi. 

     udidesi gamokvlevebi Caatares a. babusenkom da a. veselovma 

[15] cxrametamde saxeobis mcenaris eTerovan zeTze da zeTidan 

gamoyofil qimiurad sufTa nivTierebebze. cdebi Catarebuli 

iqna mikroorganizmebis 10 kulturaze, romlebic aRebuli iyo 

sxvadasxva morfologiuri jgufidan. gamokvlevebiT daadgines, 

rom eTerovani zeTebis mimarT metad mgrZnobiareni iyvnen 

dizinteriis Cxirebi da stafilokokebi. 

     v. eremenkom da x. abdulinim [12] Seiswavles agreTve 

sxvadasxva mcenaris eTerovani zeTebis baqtericiduli moqmedeba. 

Catarebuli gamokvlevebis SedegebiT daadgines, rom TiTqmis 

yvela eTerovani zeTi garkveul wilad aferxebs baqteriebis 

zrda-ganviTarebas. Seswavlili zeTebidan yvelaze maRali 

baqtericiduli Tvisebebi gamoavlina mdogvis zeTma. 

     dReisaTvis gamoqveynebuli uamravi masalebis safuZvelze 

SeiZleba  davaskvnaT,  rom  eTerovani zeTebis antiseptikuri da  
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masterelizirebeli efeqti gacilebiT metia, vidre steri-

lizatorad gamoyenebuli specialuri wamlebis efeqtisa. 

     bunebrivia, rom zemoT aRwerili eTerovani zeTebis 

antibaqteriocidul Tvisebebze dayrdnobiT, maTi gamoyeneba 

sakveb produqtebSi ufro mizanSewonilia, vidre nedli 

saneleblebisa. 

     eTerovan zeTebs, garda antibaqteriociduli Tvisebebisa, 

gaaCniaT mTeli rigi teqnologiuri upiratesobebic. r. bigleris 

monacemebis mixedviT, eTerovani zeTebis da maTi eqstraqtebis 

gamoyeneba amcirebs sterilizaciis xangrZlivobas da 

aumjobesebs nawarmis mdgradobas.  

     eTerovani zeTebis zemoTaRniSnuli Tvisebebisa da sxva 

sasargeblo Tvisebebis Sesaswavlad gansakuTrebuli mniSvne-

loba eniWeba maTi qimiuri Sedgenilobebis Seswavlas. 

     Tanamedrove fizikur-qimiuri analizis meTodebi (masuri 

speqtroskopia, speqtrofotometria, qimiuri mikromeTodebi, 

qromatografia qaRaldze an adsorbentis Txel fenaSi) 

saSualebas iZleva swrafad da saimedod iqnas Seswavlili 

eTerovani zeTebi. ukanasknel wlebSi gansakuTrebuli mniSvne-

loba eniWeba air-Txevadi qromatografiis meTods, romlis 

meSveobiT swrafad xdeba eTerovani zeTebis komponentebis 

identifikacia. dReisaTvis eTerzeTebze Sesrulebulia aseu-

lobiT gamokvlevebi am meTodis gamoyenebiT [37,43,44,46,47,101,124]. 

a. jeimsisa da a. martinis mier warmodgenil iqna 

aqroladi nivTierebebis dayofis qromatografiuli meTodi, 

romlis saSualebiTac gamovlenili da gaSifrulia adre ucnobi 

komponentebi. 

     airqromatografiis meTodiT gamokvleulia vardis, pitnis, 

muskatis (javzis) kaklis, Savi pilpilis, niaxuris, keTilSobili 
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dafnis, evgenoluri rehanis da sxva mcenareebis eTerovani 

zeTebis qimiuri Sedgeniloba [111]. 

     air-Txevadi qromatografiis gamoyenebam gadaWra eTer-

zeTebis Safasebisa da maTi falsifikaciis dadgenis SesaZ-

leblobis sakiTxi. 

     eTerovani zeTebis qimiuri Sedgeniloba da aqedan 

gamomdinare maTi fizikuri Tvisebebi da sameurneo Rirebuleba 

damokidebulia mcenaris saxeobaze, jiSze, asakze, ekologiur 

pirobebze, weliwadis droze, gadamuSavebis meTodebze, 

teqnologiur reJimze, Senaxvis pirobebze da a.S. [51]. 

     eTerzeTebis Tvisebebi da Sedgeniloba mniSvnelovnad aris 

damokodebuli maTi miRebis wesze da piriqiT, Sedgenilobis 

codna gansazRvravs maTi miRebis meTods. am pirobebzea 

damokidebuli xarisxiani zeTis miReba. 

     TiTqmis yvela eTerovan zeTze Senaxvisas moqmedebs mTeli 

rigi garemo faqtorebi, gansakuTrebiT haeris Jangbadi da 

sinaTle. zeTebis qimiuri Sedgenilobisa da fizikur-qimiuri 

Tvisebebis Seswavlis wyalobiT SesaZlebeli gaxda Senaxvis 

optimaluri pirobebis gamonaxva, raTa zeTi Senaxuli iqnas 

xangrZlivad da man ar Seicvalos sawyisi Tvisebebi. dadgenilia, 

rom zeTebi xangrZlivi Senaxvisas, rac ar unda kargi Senaxvis 

pirobebi SevuqmnaT, umniSvnelod mainc icvlian TavianT qimiur 

Tvisebebs sawyisTan SedarebiT [69,87]. 

     eTerzeTebis warmoeba cnobilia uZvelesi droidan. Cvens 

eramde didi xniT adre, indusebma icodnen vardis zeTis miRebis 

martivi meTodi. igi cnobili iyo agreTve sparselebisaTvis, 

egviptelebisa da romaelebisaTvis. eTerzeTebis misaRebad isini 

iyenebdnen primitiul gamosaxdel aparatebs. 
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     eTerzeTebis distilaciis procesi pirvelad dawvrilebiT 

vrclad iyo aRwerili strasburgeli eqimis – g. brunSvigos mier 

wignSi “distilaciis Sesaxeb”. 

     romaelebi mcenaridan aromatul nivTierebebs Rebulobdnen 

maTi CaZirviT cximzeTebSi srul gajerebamde (cdebs ZiriTadad 

atarebdnen zeTis xilze). es meTodi dResac gamoiyeneba 

gansakuTrebiT ZviradRirebuli eTerzeTebis warmoebis dros 

[103,119].  

     eTerzeTis miRebis srulyofaSi garkveuli roli iTamaSes 

alqimikosebmac. maT ekuTvniT pirveli nabijebi zeTis wylis 

orTqlis saSualebiT miRebaSi. am meTods dResac ar daukargavs 

mniSvneloba. 

     j. meroris mier Seswavlili iyo mcenaris wyal-spirtiani 

xsnaridan eTerzeTis miRebis meTodi. mis mier miRebuli 

produqti xasiaTdeba nazi aromatiT [82]. 

     mcenareuli nedleulidan eTerzeTis miRebis ama Tu im 

meTods safuZvlad udevs misi Semadgeneli komponentis fizikur-

qimiuri Tvisebebi, aqroladoba da xsnadoba organul gam-

xsnelebSi. im SemTxvevaSi, roca eTerzeTi mdebareobs mcenaris 

romelime organos zedapirTan axlos specialur sacavebSi, mas 

Rebuloben meqanikuri xerxiT – gamowurviT an gamownexviT. am 

meTods ZiriTadad iyeneben citrusebis nayofis qerqidan zeTis 

misaRebad [90].  

     balaxeuli nedleulidan, umetes SemTxvevaSi, eTerzeTs 

Rebuloben wylis orTqliT gadadenis meTodiT. gadadenas 

Cveulebriv awarmoeben sxvadasxva konstruqciis mqone perio-

duli da uwyveti moqmedebis - gadasaden aparatebSi [110]. 

     dReisaTvis warmoebaSi danergilia uwyveti moqmedebis 

Semdegi markis aparatebi: ПАН-9, СВП-8.5, “revazev-moskalevi” –  
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geranisa da rehanisaTvis, НДТ- 3М  salbis, pitnis, lavandis da 

a.S., НГД-2, УНДР -vardisTvis [62,104].    

   eTerovani zeTebis miRebis erT-erTi farTod gavrcelebuli 

meTodia organuli gamxsnelebiT eqstraqcia. es meTodi gamo-

iyeneba im zeTebisTvis, romlebic cudad gadaidenebian wylis 

orTqliT. es xerxi pirvelad gamoiyena l. milonomma (1956w.), 

sxva cnobebiT – qimikosma g. robikem (1835w.), xolo 1873 wlidan 

danergili iqna warmoebaSi [112].  

   eTerzeTis eqstraqciisTvis gamoiyeneba qimiurad sufTa 

dabalmaduRari organuli gamxnelebi. eqstraqtebi, miRebuli 

saneleblebisa da eTerzeTovani mcenareebidan, vakuumis qveS 

gadadenisas sqeldebian. eqstragirebuli zeTis kargad Sesanaxad 

da SemdgomSi gamosayeneblad, mas umateben glicerins an 

propilenglikols. am gziT miRebuli eqstragirebuli eTerzeTi 

xasiaTdeba mcenarisaTvis damaxasiaTebeli bunebrivi suniT [97]. 

   eTerovan zeTebs Rebuloben agreTve SekumSuli airis 

saSualebiT, kerZod ki naxSirorJangiT. s.kiperonkos monacemebis 

mixedviT, SekumSuli airiT miRebuli zeTi bevrad ukeTesia 

xarisxiT, vidre sxva arsebuli meTodebiT miRebuli zeTi [67].  

   miuxedavad imisa, rom eTerzeTis warmoqmna da maTi 

gardaqmna bolomde ar aris Seswavlili da gamovlenili, maT 

sasargeblo Tvisebebs adamiani uxsovari droidan iyenebs Tavisi 

moTxovnilebebis dasakmayofileblad. 

   dRes eTerovanma zeTebma farTo gamoyeneba hpova 

parfiumeriul-kosmetikur warmoebaSi. mravali eTerzeTovani 

mcenaridan (vardi, Jasmini, gerani, rehani da sxva) orTqliT 

gadadeniT,  eqstraqciiT  da  sxva  gavrcelebuli  meTodebiT  
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miRebuli sufTa, naturaluri zeTebi gamoiyeenba parfiumeriaSi. 

warmatebiT gamoiyeneba agreTve sinTezurad miRebuli 

surnelovani  nivTierebebi, romelTa warmoeba dRiTidRe 

izrdeba [66]. 

   rogorc aRvniSneT, eTerovani zeTebi farTod gamoiyeneba  

parfiumeriul-kosmetikur warmoebaSi sunamoebis, odekolonebis, 

tuCsacxebis, pudrebis, xelis sapnebis, parfiumeriuli nakrebebis 

da sxva 500-mde dasaxelebis produqtis dasamzadeblad [116]. 

   rogorc cnobilia, sunamoebis xarisxianobis maCvenebelia 

maTi parfiumeruli buketis mdgradoba. am mizniT gamoiyeneba 

iseTi eTerovani zeTebi, romlebsac gaaCniaT fiqsatoris Tviseba. 

fiqsatori aris nivTiereba, romelic xels uwyobs surnelovani 

nivTierebebis sunis mdgradobas didi xnis ganmavlobaSi. 

cnobilia, rom eTerovani zeTebis surnelebis simtkice 

ramdenadme damokidebulia mis siblanteze, amitom zeTs, 

romelsac gaaCnia siblantis maRali maCvenebeli, warmoadgens 

karg fiqsators. zeTis fardobiTi siblante damokidebulia mis 

aqroladobaze; rac metia siblante, miT naklebia aqroladoba. 

geranis, faCulis, vetiveris, sandalozis eTerovani zeTebi 

warmoadgenen yvelaze mdgrad fiqsatorebs [92]. 

   msoflioSi maRali teqnologiebis ganviTarebam da 

danergvam SesaZlebeli gaxada sinTezuri gziT surnelovani 

nivTierebebis miRebisa. zogierTi mkvlevari Tvlis, rom sinTe-

zurma surnelovanma nivTierebebma gandevnes naturaluri 

eTerovani zeTebi. Tu kvebis mrewvelobaSi iyeneben sinTezurad 

miRebul esenciebs, parfiumeriul-kosmetikur warmoebaSi isini 

gamoiyeneba mxolod naturalur eTerovan zeTebTan SereviT. arc 

erT  sinTezur  produqts  ar  SeuZlia  mogvces  naturaluri 
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eTerzeTis amsaxveli srulyofili surneleba. naturaluri zeTe-

bis umetesoba Seicavs zogierTi komponentis iseT minimalur 

raodenobas, rom Znelia maTi dadgena, amasTan xSirad swored 

isini ganapirobeben eTerovani zeTis specifikur suns. 

    eTerovani zeTebi da maTi Semadgeneli komponentebi  - 

pitnis zeTi, menToli, Timoli da sxva, farTod gamoiyeneba 

kosmetikaSi saxis, piris Rrus da Tmis movlis saSualebad. 

kosmetikaSi didi mniSvneloba eniWeba zeTis dezinfeqciur 

Tvisebebsac. amitom mravali kosmetikuri saSualeba gamoiyeneba 

rogorc samedicino preparati. mravali eTerovani zeTi 

gamoiyeneba farmacevtul warmoebaSi, medicinaSi nervuli 

daavadebebis samkurnalod rogorc damamSvidebeli saSualeba, 

ingalaciisTvis [77,84,132,173,174]. 

   evkaliptis, kiparosis, pitnis zeTebi, agreTve menToli, 

Timoli, evgenoli gamoiyeneba yelis da cxviris daavadebebis 

samkurnalod. zogierTi eTerzeTi gamoiyeneba Sinagani orga-

noebis samkurnalodac. ase magaliTad, inis zeTi warmoadgens 

muclis Wiis samkurnalo saSualebas, anisulis zeTi da aneToli 

- saukeTeso amosaxvelebeli saSualebebia, qafuris zeTi - gulis 

samkurnalod da a.S. zeTebi gamoiyeneba, agreTve, bal-

zamirebisTvisac. medicinaSi farTod gamoiyeneba distilirebuli 

aromatuli wylebi [137,166]. 

   eTerovani zeTebi gamoiyeneba agreTve teqnikuri daniS-

nulebiTac. magaliTad, avstraliaSi evkaliptis zeTs iyeneben 

oqrosSemcveli madnis gadamuSavebis dros flotaciis procesis 

Casatareblad; lavandis zeTs iyeneben faifuris warmoebaSi 

oqrosferi brwyinvalebis misaRebad; skipidars laqebis 

warmoebaSi da a.S.  
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   gemuri Tvisebebis gaumjobesebis mizniT eTerovan zeTebs 

iyeneben kvebis mrewvelobaSi – sakonditro, liqiorebis, sxva-

dasxva sasmelebis warmoebaSi, xorcis, Tevzis mrewvelobaSi, 

sxvadasxva koncentratebis misaRebad da a.S. [40,157]. 

   nedli, mwvane saneleblebis arqonis SemTxvevaSi, pro-

duqciis aromatizaciisTvis iyeneben rehanis, kamis, oxraxuSis, 

niaxuris, qinZis da sxva mcenareebidan miRebul eTerzeTebs. am 

sakiTxze mravali gamokvleva ekuTvnis i.a. starcevas [105]. 

a. namesnikovma da e. Cinenovam [86] daadgines, rom 

konservebSi zeTebis gamoyeneba sulac ar moqmedebs uaryofiTad 

maT xarisxze naturalur saneleblebTan SedarebiT. piriqiT, 

zeTebis gamoyeneba kvebis koncentratebSi gamoricxavs mTel rig 

teqnologiur operaciebs, romlebic saWiro da aucilebelia 

nedli saneleblebis gamoyenebisas. eTerzeTebis da maTi 

eqstraqtebis gamoyeneba ganapirobebs produqtis ara marto 

aromats, aramed amcirebs mTel rig teqnologiur operaciebs, 

rogoricaa nedleulis daxarisxeba, recxva, daWra da a.S. amiT 

sagrZnoblad mcirdeba xeliT Sroma da produqciis 

TviTRirebuleba. 

     r. vonanSekma, j. irJiCkma da Ll. zagalkam Caatares 

Sesadarebeli cdebi sakveb produqtebze, romlebic damza-

debuli iyo naturaluri saneleblebiT (Savi da wiTeli wiwaka, 

niori, xaxvi, mixaki) da maTgan miRebuli eTerovani zeTebiT da 

eqstraqtebiT. Catarebuli gamokvlevebiT daadgines, rom 

eTerovani zeTebiTa da maTi eqstraqtebiT damzadebuli sakvebi 

produqtebi ukeTesi aRmoCnda gemur-aromatuli Tvisebebis 

erTgvarovnebis gamo. 

     eTerzeTebis da maTi eqstraqtebis maRali koncentraciis 

gamo, garTulebulia maTi ganawileba sakveb produqtebSi.  
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amitom maT gamoyenebis win, ureven raime Txevad an mSral 

matarebelSi. am mizniT gamoiyeneba Saqari, sufris marili, 

saxamebeli, sakvebi cximi, mcenareuli zeTi da sxva. 

     l. buSkovisa da v. Ceriatnikovis [38] mier Seswavlili iqna 

baharis wyliani emulsiis eqstraqtis momzadeba da gamoyeneba. 

maT Seqmnes naxevradsawarmoo, hidrodinamikuri danadgari 

wiwakis wyliani emulsiis misaRebad. sakveb produqtebSi 

aRniSnuli emulsiis gamoyenebam dadebiTi Sedegi gamoiRo. 

     kvebis produqtebSi mniSvnelovani gamoyeneba hpova eTero-

vani zeTis Semcveli Saqriani burTulebis gamoyenebam [106]. 

     eTerzeTebis da maTi eqstraqtebisgan miRebuli preparatebi 

farTod gamoiyeneba sazRvargareTul praqtikaSi. gansakuTrebiT 

farTod gamoiyeneba eTerzeTSemcveli hermetuli kapsulebi [160], 

romlebic damzadebulia gliceriniani, adviladdnobadi sakvebi 

JelatiniT. kapsula Seicavs zustad dozirebul zeTs da icavs 

mas aorTqlebisgan. garda amisa, kapsulebSi SeiZleba 

moTavsebuli iqnas ramodenime nivTiereba. 

     literaturuli monacemebis mixedviT mTel msloflioSi 20 

aTas tonamde eTerovan zeTs gamoimuSaveben. 

     eTerovani zeTebze da aromatul nivTierebebze moTxov-

nileba dRiTidRe izrdeba. amitom mwvaved dgas asortimentis 

gazrdisa da gafarToebis sakiTxi. am mimarTulebiT didi 

SesaZleblobebi aqvs saqarTvelos [4.20,25].  
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1.2 ზოგადი ცნობები ევგენოლური რეჰანის შესახებ 

  

     evgenoluri rehanis (ocimum gratissimum) samSobloa 

tropikuli afrika. igi farTod aris gavrcelebuli  konti-

nentis samxreT nawilSi da mis mosazRvre kunZulebze, sadac mas 

awarmoeben mravalwliani kulturis saxiT. es mcenare CvenTan 

gaSenebulia rogorc erTwliani mcenare. saqarTveloSi gvxvdeba 

sami saxis rehani: evgenoluri, qafuris da bostnis. qafuris 

rehani Seicavs 2%-mde eTerzeTs, romlis SemadgenlobaSi 70% 

qafuria; bostnis rehans iyeneben rogorc sanelebels. 

     evgenoluri rehani miekuTvneba tuCosanTa (labiatae) ojaxs. 

igi mravalwliani balaxovani mcenarea Zlier damaxasiaTebeli 

mixakis suniT. misi simaRle 1.5 m-mde aRwevs. 

     rehanis kultura Zlier momTxovnia teniani niadagis, 

sinaTlisa da siTbos mimarT. 10°C temperaturis qveviT igi wyvets 

vegetacias, xolo 0°C-ze saerTod iRupeba. misTvis specialurad 

arCeven sakvebi nivTierebebiT mdidar saukeTeso miwis farTobebs 

[28].  

     evgenoluri rehanis eTerovan zeTs ZiriTadad Seicavs 

mcenaris yvavilebi da foTlebi. ReroebSi eTerzeTi TiTqmis ar 

aris, xolo mwvane masaSi misi Semcveloba meryeobs 0.35-0.6%-mde _ 

mcenaris dargvis periodis, mosavlis aRebisa da vegetaciis 

periodSi aqtiur temperaturaTa jamis cvlilebis Sesabamisad 

[120].  

     yofili sabWoTa kavSiris teritoriaze rehanis gada-

muSavebis ZiriTadi wili modioda saqarTveloze (80%), 10%-

ukrainaze da ufro naklebi - krasnodaris mxaresa da yubanze.  

     rehani yvavilobs sxvadasxva dros: Tavdapirvelad yva-

vilobs centraluri, Semdeg ki pirveli rigis ylortebi.  
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vinaidan mcenare miekuTvneba yvavilovan-balaxovani tipis 

nedleuls, igi moiTxovs mosavlis aRebisTanave swraf 

gadamuSavebas.  

     rehanis msoflio koleqciis bazaze p.nesterenkom nikitinis 

botanikur baRSi 1937 wels gamoiyvana evgenoluri rehanis 

maRalmosavliani samrewvelo jiSi “saiubileo”. am hibridis 

foTlebSi eTerzeTis Semcveloba, avtoris monacemebiT, meryeobs 

0.5-0.7%-mde, xolo eTerzeTis SedgenilobaSi evgenoli Seadgens 

75-80%-s. igi warmoebaSi dainerga 1939-1940 wlebSi. SemdgomSi 

evgenoluri rehanis jiSma “saiubileo” gamoavlina fuzariozuli 

Wknobisadmi midrekileba, ramac uaryofiTi gavlena moaxdina mis 

mosavlianobaze, iyo SemTxvevebi, rodesac mTeli plantaciebi 

daiRupa [41]. 

     rogorc zemoT aRvniSneT, CvenSi evgenoluri rehani mohyavT 

rogorc erTwliani kultura, amitomac yovelwliurad martis 

pirvel ricxvebSi rehans Tesaven kvalsaTburebSi. 

     literaturuli monacemebis mixedviT, rehanis mcenares 

Teslis aRmocenebidan damwifebamde sWirdeba 160-180 dRe. 

saqarTvelos pirobebSi, rehanis mcenaris srul damwifebamde 

saWiroa nergis dargvidan 95-115 dRe, 2100-2400 aqtiuri 

temperaturis jamiT. CvenSi rehanis dargvis optimaluri vadaa 25 

aprilidan 25 maisamde [50,51].  

     soxumis eTerzeTovani kulturebis sacdeli sadguris 

TanamSromlebi wlebis ganmavlobaSi muSaobdnen evgenoluri 

rehanis axali jiSis gamoyvanaze. 1982 wels maT gamoiyvanes 

yinvagamZle da fuzariozomdgradi jiSi-“kelasuri-1”. Seswav-

lili iqna eTerzeTidan evgenolisa da izoevgenolis miReba. 

eqsperimentebiT dadginda, rom  “kelasuri-1” eTerzeTidan 
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maRali  xarisxis parfiumeruli evgenoli arsebuli teqnolo-

giiT ar miiReba. 

     1982 wels maT mierve kvlav gamoyvanili iqna evgenoluri 

rehanis axali jiSi “kelasuri-2”. sadguris monacemebis mixedviT, 

“kelasuri-2”-is eTerzeTi Tavisi TvisebebiT axlos dgas 

“saiubileosTan”. garda amisa, es jiSi  xasiaTdeba ufro maRali 

mosavlianobiT, rac mis perspeqtiulobaze metyvelebs [16]. 

    cxril 1.2.1-Si mocemulia soxumis eTerzeTovani kulturebis 

sacdeli sadguris mier sxvadasxva jiSis evgenoluri rehanis 

sakonkurso gamocdis Sedegebi.               

 

                                                    

 cxrili 1.2.1                                  

sxvadasxva jiSis evgenoluri rehanis sakonkurso 

gamocdis Sedegebi 1983-1984 wlebSi 

 

 

 

maCveneblebi 

 

monacemebi wlebis mixedviT 

kelasuri-2 saiubileo kelasuri-1 

1983 1984 1983 1984 1983 1984 

 

mosavlianoba 

c/ha 

 

eTerzeTis 

gamosavlianoba 

nedleulidan, % 

 

erTeuli 

farTobidan, kg/ha 

 

 

 

367.9 

 

 

 

0.51 

 

 

187.6 

 

 

333.3 

 

 

 

0.54 

 

 

180.6 

 

 

91.8 

 

 

 

0.4 

 

 

37.6 

 

 

63.1 

 

 

 

0.5 

 

 

31.5 

 

 

340.5 

 

 

 

0,25 

 

 

85.1 

 

 

295.4 

 

 

 

0.24 

 

 

70.9 
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1.2.1 ევგენოლური რეჰანის ეთერზეთის 

მიღება და დახასიათება 

 

     evgenoluri rehanis eTerovani zeTi miiReba mcenaris 

miwiszeda nawilebis wylis orTqliT gamoxdis meTodiT. 

perioduli moqmedebis aparatSi evgenoluri rehanis nedleulis 

gamoxdis Sedegad miiReba ori saxis zeTi – msubuqi da mZime. 

Tavdapirvelad gadaideneba msubuqi zeTi. Semdeg distilati 

Rebulobs rZis fers, rac imis maCvenebelia, rom iwyeba mZime  

zeTis gadadena. Cveulebriv masSi 30-35%-iT meti evgenolia, 

xolo simkvrive - 1-ze meti.   

     zeTis gayofis Semdeg miRebuli distilaciuri wylebi 

Seicaven 0.15-0.20% e.w. mZime zeTs, rac nedleulSi arsebuli 

zeTis 50%-ze mets Seadgens. amitom distilaciur wylebs 

agzavnian meorad gadamuSavebaze – kogobaciaze [76,93]. 

     evgenoluri rehanis eTerovani zeTis SemadgenlobaSi Sedis: 

α-pinini, cis-β-ocimeni, linaloli, α-terpineoli, evgenoli da 

sxva fenolebi, agreTve sekviterpenuli naxSirwyalbadebi. 

evgenoluri rehanis eTerzeTis ZiriTadi Semadgeneli kompo-

nentia evgenoli [54,59]. 

     cxrilSi 1.2.1.1 moyvanilia evgenoluri rehanis eTerzeTis 

fizikur-qimiuri maCveneblebi. 

     evgenoluri rehanis eTerovani zeTi gamoiyeneba saxalxo 

meurneobis sxvadasxva dargSi: parfiumeriaSi – rogorc erT-

erTi ZiriTadi komponenti maRalxarisxovani sunamoebisa da ode-

kolonebis dasamzadeblad; sakonditro mrewvelobaSi – rogorc 

makonservebeli da aromatuli nivTiereba; Tambaqos warmoebaSi –  
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misTvis surnelobis misacemad,; medicinaSi (stomatologia) – 

rogorc tkivil gamayuCebeli saSualeba [35,45,78]. 

 

                                                   cxrili 1.2.1.1 

 

evgenoluri rehanis eTerovani zeTis 

fizikur-qimiuri maCveneblebi 

 

 

evgenoluri 

rehanis jiSi 

 

fraqciis 

dasaxeleba 

fizikur-qimiuri maCvenebeli 

gardatexis 

maCvenebeli, 

20
Dn  

simkvrive, 

 

20
Dd  

evgenolis 

moculobiTi 

wili,% 

 

saiubileo 

 

 

kelasuri-1 

 

 

kelasuri-2 

 

 

evgenoluri 

rehanis xarisxis 

maCveneblebi sax. 

standartis 9360-60 

mixedviT 

 

msubuqi 

mZime 

 

msubuqi 

mZime 

 

msubuqi 

mZime 

 

msubuqi  

zeTi 

 

mZime  

zeTi 

 

 

1,5193 

1,530 

 

1,5160 

1,5375 

 

1,5188 

1,5350 

 

1,514 

1,526 

 

1,529 

1,536 

 

0,9504 

1,012 

 

0,9428 

1,0342 

 

0,9752 

1,035 

 

0,9588 

0,9852 

 

1,030 

1,050 

 

45,8 

86 

 

46 

93 

 

53 

86 

 

ara naklebi 

52 

 

ara naklebi 

82 
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     evgenoluri rehanis eTerzeTis ZiriTadi raodenoba 

gamoiyeneba evgenolis da izoevgenolis misaRebad, romlebic 

farTod gamoiyeneba parfiumeriaSi. zeTis arafenoluri nawilis 

sinTeziT ki Rebuloben surnelovan nivTierebebs [83,120,161]. 

 

 

1.2.2. ევგენოლური რეჰანის ეთერზეთის 

გადამუშავების მეთოდები 

 

  

 

evgenolis miReba 

  evgenoli (2-metoqsi-4-alilfenoli) 

 

      OH

3

CH  -CH=CH2 2

OCH

 

  empiriuli formula - C10H12O2 

    molekuluri masa - 164.2 

 

     ZiriTadi fizikur-qimiuri Tvisebebi: igi ufero siTxea, 

romelic Senaxvisas muqdeba, aqvs mixakis suni. gayinvis 

temperatura -10.40°C, duRilis temperatura - 127/12 mm. vercx-

liswylis sveti, simkvrive  d20
D - 1.0644, gardatexis maCvenebeli 

20°C-ze  - 1.5410.  

     evgenoluri rehanis eTerovani zeTis susti tutiT (5-10%) 

damuSavebis  Sedegad  miiReba  evgenoli,  romelic  warmoqmnis  
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wyalSi xsnad evgenolats. ufro koncentrirebuli tutis 

gamoyeneba evgenolatis misaRebad ar aris rekomendirebuli, 

radganac am dros tutis xsnarSi masTan erTad ixsneba zeTis 

Semadgeneli sxva naerTebic, riTac evgenoli iZens arasasiamovno 

suns [71].  

     tutiT damuSavebas awarmoeben civad. evgenolatis xsnars, 

zeTis sxva Semadgeneli nawilebis moSorebis mizniT, eqstraq-

cias utareben organuli gamxsnelebiT (benzoli, toluoli). 

Tavisufali evgenolis misaRebad ki evgenolatis wylian xsnars 

Slian ganzavebuli gogirdmJaviT toluolis an benzolis 

Tanaobisas. 

 

 

OH

3

CH  -CH=CH2 2

OCH

NaOH

ONa

3

CH  -CH=CH2 2

OCH

H  SO2 4

OH

3

CH  -CH=CH2 2

OCH

 
eTerovan zeTSi               natriumis                        evgenoli 

arsebuli evgenoli           evgenolati 

 

 

 

     daSlas awarmoeben dabal temperaturaze (ara umetes 10-15°C 

temperaturaze). gamoyofil evgenols gulmodgined recxaven 

wyliT neitralur reaqciamde, Semdeg ki axdenen mis fraq-

cionirebas vakuumSi.  

 

 

 



 34 

 

izoevgenoli (2-metoqsi-4-propenilfenoli) 

izoevgenolis miReba 

 

    OH

3

CH=CH-CH3

OCH

 

 

     izoevgenoli iSviaTad gvxvdeba bunebriv zeTebSi (muskatis 

kaklis zeTi) da isic mcire raodenobiT, ris gamoc misi 

gamoyofa ar aris mizanSewonili. izoevgenolis miReba xdeba 

evgenolis izomerizaciiT 180°C temperaturaze, kaliumis tutis 

Tanaobisas. 

 

 OH

3

CH  -CH=CH2 2

OCH

KOH

OH

3OCH

CH=CH-CH3

 
 

 

     alilis jgufis izomerizacia propenilad ganpirobebulia 

propenilis nawarmebis didi energetikuli mdgradobiT, romel-

Sic eTilenuri kavSirebi SekavSirebulia aromatuli rgolis 

ormag bmasTan. 

     izoevgenolis gamoyofa maTi wyalxsnarebidan xdeba mine-

raluri mJavebiT daJangviT da vakuumSi gamoxdiT. 

     izoevgenoli arsebobs ori geometriuli izomeris saxiT: 
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HO

3OCH

C - H

H  C - C - H3                  cis-forma 

 

HO

3OCH

C - H

H - C - CH3      trans-forma 

 

     trans-izomeruli evgenoli kristaluri nivTierebaa, rom-

lis dnobis temperaturaa 320°C, cis-forma siTxea. 

     evgenolis tutiT izomerizaciisas upiratesad miiReba 

trans- formis izoevgenoli. 

 

 

 

1.2.3. რეჰანის ზეთის ნახშირწყალბადების 

 გადამუშავების მეთოდები 

 

     evgenoluri rehanis eTerovani zeTis arafenoluri nawili 

evgenolis gamoyofis procesSi evgenolatis xsnars Sordeba 

eqstraqciiT an orTqliT gamoxdiT [24]. 

     miznobrivi produqtis (evgenoli, izoevgenoli) gamoyofis 

Semdeg darCenili arafenoluri narevi ukanasknel dromde ar 

gamoiyeneboda da iTvleboda warmoebis narCenad.  

     pirvelad arafenoluri nawili Seswavlili iyo 1949 wels 

nikitinis botanikuri baRis qimikosebis mier. mogvianebiT ki 
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moskovis sinTezuri da naturaluri  surnelovani nivTierebebis 

sakavSiro samecniero-kvleviT institutSi [52]. arafenoluri 

nawili saqarTveloSi Seswavlili iqna 1975 wels [32].  

     aRniSnuli samuSaoebis safuZvelze dadginda, rom evge-

noluri rehanis arafenoluri nawili warmoadgens monoter-

penuli da seskviterpenuli naxSirwyalbadebis narevs. 

     unda aRiniSnos, rom arafenoluri nawilis Semadgenloba 

icvleba evgenoluri rehanis jiSis, misi warmoSobisa da 

gamoyofis meTodis Sesabamisad. Semadgenlobis sxvadasxvaoba 

SeimCneva agreTve organoleptikuri SemowmebiT, suniT [75]. 

     evgenoluri rehanis eTerovani zeTis arafenolur nawilSi 

aRmoCenili iqna: β-ocimeni, α- da β-pineni, linaloli, 

izovalerianis mJavas eTilis eTeri, α-terpineoli, cineoli da 

sxva naerTebi [7,49].      

     Catarebuli iqna uamravi cdebi terpenuli nawilidan 

surnelovani nivTierebebis misaRebad, magram uSedegod. 

     ukanasknel wlebSi Sesrulebuli iqna samuSaoebi seskvi-

terpenuli naxSirwyalbadebis Samadgenlobis dasadgenad sur-

nelovani nivTierebebis sinTezisTvis misi Semdgomi gamoyenebis 

mizniT. 

     qromato-masuri-speqtrometruli meTodiT dadginda, rom 

zeTis arafenoluri nawilis sekviterpenuli fraqcia Sedgeba 

minimum 21 komponentisgan [60]. 

     evgenoluri rehanis jiSebis “saiubileo” da “kelasuri-1” 

eTerzeTebis seskviterpenuli naxSirwyalbadebis Semadgenloba 

ZiriTadad erTmaneTisgan gansxvavdeba komponentebis  Tanafar-

dobiT. 
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     zeTis mravali sxvadasxva partiis analizi saSualebas 

gvaZlevs davaskvnaT, rom evgenoluri rehanis eTerovani zeTis 

seskviterpenuli naxSirwyalbadebis narevs aqvs Semdegi 

xarisxobrivi da raodenobiTi Semadgenloba: 0,4-1,1% α-kubobeni, 

1,0-2,9% α-ilangeni da β-elemeni, 7,4-16,1% α-kopaeni, 4,0-5,0 % β-

burboneni, 20,1-28,2% β-kariofileni, 1,0-3,4 % β-ilangeni, 3,3-5,3% 

gumuleni, 2,3-7,0 % γ-muroleni, 16,2-40,2 % germakreni D, 1,4-5,1 % 

α-muroleni, 1,2-4,6 % δ-kadineni, 5,2-9,8 % kalameneni, 1,0-2,0 % 

kalakoreni. 

     narevis ZiriTadi komponentia kariofileni da 10-wevriani 

monocikluri seskviterpenuli naxSirwyalbadi –germakreni D.  

    1969 wels pirvelad iaponelma qimikosebma gamoyves germa-

kreni iaponuri mcenaridan Pseodustsuga japonika. maT daadgines, rom 

es naxSirwyalbadi ar aris stabiluri mJava areSi; agreTve, 

gacxelebisas da sinaTlis moqmedebiT is SeiZleba gardaqmnil-

iyo biciklur seskviterpenul naxSirwyalbadebad: kadinenad, 

murolenad da samciklian burbonenad. gardaqmnis sqema 

mocemulia qvemoT. 

     moyvanili magaliTidan Cans, Tu ramdenad labiluria 

seskviterpenuli naerTebi da Tu rogor sifrTxiles moiTxovs 

maTTan muSaoba. 

     literaturaSi moyvanili surnelovani nivTierebebis miRebis 

sxvadasxvagvari sqemidan SerCeul iqna yvelaze martivi meTodi – 

kondakovis reaqciis mixedviT ujeri naxSirwyalbadebis 

acetilireba ZmarmJaviT TuTiis qloridis Tanaobisas. es reaqcia 

saSualebas gvaZlevs ujeri naxSirwyalbadebi gardavqmnaT 

Sesabamis ujer ketonebad [81]. 
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H

H

H

γ − kadenini

δ − kadenini

H ,   t+ o

H

germakreni _ D

H ,   t+ o

H

H

H

α − muroleni

H

γ − muroleni

hυ

H

H

α − amorfeni β − burboneni  

 

     kondakovis reaqciis mixedviT ujeri ketonebi sinTezirdeba 

acikluri da alicikluri olefinebidan, agreTve terpenuli da 

seskviterpenuli naxSirwyalbadebidan. 

     acilirebas awarmoeben ZmarmJava anhidridiT da 

karbonmJavebis qloranhidridebis saSualebiT sxvadasxva kata-

lizatorebis Tanaobisas. amis Sedegad xdeba wyalbadis atomis 

Canacvleba acetilenis jgufis ormag bmaSi da warmoiqmneba α, β-

ujeri ketonebi. 
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                                                                                         H3C  –  C  =  C  –  COCH3 

                                                                                                      CH3  CH3 

         H3C  –  C Cl  –  C  –  COCH3                                                   HCl 

           CH3       CH3 

                                            H2C  =  C  –  CH  –  COCH3 

                                                                                                      CH3  CH3 

 

     es sqema saSualebas gvaZlevs avxsnaT ormagi bmebis 

sxvadasxva mdebareobiT gansxvavebuli izomeruli ketonebis (α, 

β, γ-ujeri ketonebi) warmoqmna. 

 

reaqciis Tanaproduqtebi. 

    kondakovis reaqciis mixedviT ujeri ketonebis sinTezs Tan 

axlavs sxvadasxva produqtebis warmoqmna. qloracetiliT 

acetilirebisas, umetes SemTxvevaSi, miiReba Sesabamisi ujeri 

qlorketonebi, romlebic moicileben ra HCl-s, warmoqmnian ujer 

ketonebs. dadgenil iqna qlorketonis warmoqmna cikloheqsanis 

Zmris aldehidiT acetilirebisas ZnCl2–is TanaobiT.  

   

     mTel rig SromebSi moyvanilia rTuli eTerebis miReba 

ZmarmJavisa (romelic warmoiqmneba sareaqcio areSi) da ujeri 

naxSirwyalbadebisgan. garda amisa, acetilqloridis da ZmarmJava 

anhidridiT acetilirebisas zogierT SemTxvevaSi SeimCneva 

sakmao raodenobiT qlornaxSirwyalbadis (Cl-ciklo-heqsani 19 % 

ZmarmJava anhidridiT acetilirebisas qloriani kalas TanaobiT) 

warmoqmna. 

     evgeneluri rehanis zeTis seskviterpenuli nawilidan 

sinTezirebuli iqna surnelovani produqti, romlis sasaqonlo 

dasaxelebaa “bazaloni” [64,99]. 1978 wels misi miRebis meTodi 
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dainerga moskovis surnelovani nivTierebebis eqsperimentul 

qarxanaSi. “bazalonis” misaRebad warmoebaSi gamoyenebul iqna 

vietnamuri warmoebis evgenoluri rehanis zeTis arafenoluri 

seskviterpenuli nawili. 

     evgenoluri rehanis eTerovani zeTis arafenoluri nawilis 

vakuumiT gamoxda mimdinareobs reJimiT, romelic naCvenebia 

cxrilSi 1.2.3.1. 

      

cxrili 1.2.3.1 

 

rehanis eTerovani zeTis arafenoluri  

nawilis vakuumiT gamoxdis pirobebi 

 

fraqciis 

dasaxeleba 

temperatura, OC 
  

narCeni 

wneva 

mm.verc.sv. 

gamoxdis 

siCqare 

kg/sT 

CatvirTvis  

gamosavali 

% kubSi orTqlSi 

 

terpenuli 

 

seskviterpenuli 

 

kuburi narCeni 

 

danakargi 

 

120-mde 

 

120-140 

 

40-100 

 

100-110 

 

5-6 

 

5-6 

 

1,5 

 

2,0 

 

50,3 

 

37,2 

 

7,7 

 

4,8 

100,0 

 

 

     “bazaloni” miiReba Semdegnairad: zeTis arafenoluri 

nawilis seskviterpenuli naxSirwyalbadebis narevi gamoixdeba 

vakuumiT, Semdeg xdeba am naxSirwyalbadebis acetilireba 
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ZmarmJava anhidridiT TuTiis qloridis ZnCl2 Tanaobisas, bolos 

ki saboloo produqti irecxeba wyliT. 

     terpenuli fraqcia warmoadgens narCens. 

     seskviterpenuli fraqcia gamoiyeneba “bazalonis” misaRebad. 

kubSi darCenil masas ki gadatvirTaven 60°C temperaturaze, 

romelic warmoadgens sawarmoo narCens. 

 

 

 

1.2.4. სესკვიტერპენული ნახშირწყალბადების  

აცილირება 

 

     mSral sareaqcio aparatSi tvirTaven seskviterpenul 

fraqcias da masSi ureven mSral TuTiis qlorids ZnCl2. aparats 

acxeleben 80-85°C temperaturaze da erTi saaTis ganmavlobaSi 

(temperaturis SenarCunebiT) TandaTanobiT asxaven masSi 

ZmarmJava anhidrids. 

     woniTi Tanafardoba aseTia: naxSirwyalbadebi : ZmarmJava 

anhidridi : TuTiis qloridi – 6:3:1. 

     ZmarmJava anhidridis damatebis Semdeg aparats acxeleben 

60°C –mde da ayovneben 3 sT ganmavlobaSi, Tan ureven. Semdeg 

warmoqmnili kompleqsis daSlis mizniT amateben wyals, ureven 

15 wuTis ganmavlobaSi da ayovneben 1 sT. xsnari iyofa or fenad. 

qveda fenas (TuTiis qloridis da ZmarmJavas wylian xsnari) 

Camoasxamen rezervuarSi. zeda fenas (sareaqcio masas) Tavda-

pirvelad recxaven 60°C-iani cxeli wyliT. Semdeg orjer 

recxaven cxeli mariliani xsnariT neitraluri reaqciis 

miRebamde, rasac amowmeben universaluri indikatoriT. 
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     TuTiis qloridis da ZmarmJavas wylian xsnarebs, romlebic 

miiRebian warmoqmnili komponentis daSlisas da pirveli recxvis 

Semdeg, aerTeben da agzavnian ZmarmJavas misaRebad. amis Semdeg 

wylian xsnars, romelic ganTavisuflebulia ZmarmJavisa da 

TuTiis qloridisgan, amuSaveben kiriani rZiT TuTiis 

hidroJangis gamosaleqad. marilian xsnars, romelic miiReba 

„bazalonis“ garecxvis Semdeg, xSirad xmaroben ganmeorebiT 

axali kompleqsis dasaSlelad da gasarecxad, ris Semdegac 

Rvrian kanalizaciaSi. 

     „bazalons“ cxel mdgomareobaSi (60°C) aTavseben qilebSi  

     „bazalonis“ maCveneblebi moyvanilia cxrilSi 1.2.4.1. 

 

cxrili 1.2.4.1 

„bazalonis“ xarisxis maCveneblebi 

maCveneblebis dasaxeleba norma 

garegani saxe da feri 

 

 

suni 

 

gardatexis maCvenebeli 20°C –ze 

 

polarizaciis sibrtyis Semobrunebis kuTxe 

20°C-ze, gradusebSi 

 

ketonebis Semcveloba m. 246% 

 

xsnadoba 95% eTilis spirtSi (1 moculoba 

zeTi ara umetes 1 moculoba  

spirtSi) 

muqi wiTeli feris blanti 

siTxe 

 

xis simwvanis suni 

 

1,5000 - 1,5150 

 

0 - 13 

 

 

ara naklebi 40 

 

 

 

sruli 
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      „bazalonis“ ZiriTadi komponentia ketoni _ acetil-

germakreni, produqti agreTve Seicavs acetilkariofilens da 

acetilkadininebis rigs, romlebic SeiZleba gardaiqmnan 

germakren D-d. 

 

CO

CH3

                

H

H
H  C - Co3                      

COCH3

 
acetilgermakreni     acetilkadineni        acetilkariofileni 

 

     sekviterpenuli naxSirwyalbadebis ZmarmJava anhidridiT 

acilirebisas (kondakovis reaqcia) Tanaproduqts warmoadgens 

rTuli eTerebi, romlebic warmoiqmnebian ZmarmJavas mole-

kulebis SeerTebiT naxSirwyalbadebis ormag bmasTan. magaliTad, 

kariofilenis SemTxvevaSi es procesi mimdinareobs Semdegi 

sqemis mixedviT:  
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     es eTerebi xasiaTdebian kargi aromatiT. amasTan,  misi 

Sedgeniloba Seswavlili ar aris [14]. 

     1984-1985 wlebSiAmoskovis naturaluri eTerzeTebisa da 

sinTezuri surnelovani nivTierebebis kvleviT institutSi  

samamulo evgenoluri rehanis jiSidan “saiubileo“ da 

„kelasuri-1“ eTerzeTis seskviterpenuli naxSirwyalbadebis 

acilirebiT miRebuli iqna surnelovani produqtebi, romlebic 

TavianTi fizikur-qimiuri maCveneblebiTa da suniT 

gansxvavdebodnen „bazaloni“-sagan.  

     1985 wlidan saqarTvelos kvebis mrewvelobis samecniero- 

kvleviT institutSi daiwyes muSaoba „bazaloni“-s tipis 

produqtis misaRebad evgenoluri rehan „kelasuri-2“-s eTerzeTis 

seskviterpenuli naxSirwyalbadebidan [17,18].  

 

 

1.3    ზოგადი ცნობები ლიმონისებური  
რეჰანის შესახებ 

 
     kvebis mrewvelobaSi da parfiumerul-kosmetikur warmoebaSi 

didi moTxovnilebiT sargeblobs limonis naturaluri aro-

matizatorebi, romelsac ZiriTadad Rebuloben limonis nayofis 

gadamuSavebiT. limonis aromatizatori miiReba eTerovani zeTis 

an spirtuli nayenis saxiT. 
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     limonis nayofebis maRali fasisa da nedleuli resursebis 

simwiris gamo, kvebis mrewvelobis dargebi ganicdian aRniSnuli 

saxis aromatizatorebis mkveTr deficits, amasTan dakavSirebiT 

mecnierebi ikvleven nedleulis axal saxeebs, romlebic 

SeiZleba gamoyenebuli iqnas limonis msgavsi aromatizatorebis 

misaRebad. nedleulis aseT saxeebs ganekuTvneba melisa, 

evkalipti citriodora, limoniseburi rehani (Ocimum xcitriodorum)  

da sxv. limoniseburi rehani ZiriTadad gamoiyeneba kulinariaSi. 

     soxumis eTerovani zeTebis sacdel sadgurSi gamoyvanil 

iqna rehanis axali jiSi _ limoniseburi rehani. igi erTwliani 

buCqis formis mwvane yvavilovan-balaxiseburi tipis 50-70 sm 

simaRlis mcenarea, TeTri yvavilebiT, limonisaTvis 

damaxasiaTebeli suniT. misi eTerovani zeTi Tavisi 

organoleptikuri maCveneblebiT emsgavseba limonis eTerovan 

zeTs. amasTan, aRiSnuli mcenare dRemde aravis ar Seuswavlia, 

gamoukvlevelia agreTve misi qimiuri Sedgeniloba da Tvisebebi. 

     zemoT Tqmulidan SeiZleba davaskvnaT, rom saqarTveloSi 

gavrcelebuli rehanis adgilobrivi jiSebi _ evgenoluri rehani 

da limoniseburi rehani moiTxoven sistematur Seswavlas maTi 

gadamuSavebis racionaluri teqnologiebis dadgenis mizniT. 

     aRniSnulTan dakavSirebiT, Cvens winaSe idga Semdegi 

amocanebis gadaWris aucileblobis sakiTxebi: 

• gamokvleul iqnas qarTveli mecnierebis mier gamoyvanili 

evgenoluri rehanis axali jiSis „kelasuri-2“ -is eTerovani 

zeTis qimiuri Sedgeniloba; 

• damuSavebul iqnas evgenoluri rehanis eTerovani zeTebis 

artefaqtebisagan gasufTavebis xerxi; 

• gamokvleuli iqnas evgenoluri rehanis eTerovani zeTis 

gadamuSavebis narCenebis qimiuri Sedgeniloba da Tvisebebi; 
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• gamokvleul iqnas evgenoluri rehanis nedleulis 

gadamuSavebis narCenebi maTi samrewvelo gamoyenebis mizniT; 

• gamokvleuli iqnas limoniseburi rehanis qimiuri 

Sedgeniloba da damuSavdes am nedleulis gadamuSavebis 

racionaluri teqnologia. 
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თავი II. ექსპერიმენტული ნაწილი 

 

2.1 ევგენოლური რეჰანის ეთეროვანი 

ზეთის ქიმიური შედგენილობის გამოკვლევა 

 

     Seswavlil iqna evgenoluri rehanis samrewvelo  jiSi 

„saiubileo“, romelic saqarTveloSi ZiriTadad kultivirebulia 

samrewvelo mizniT. 

     rogorc 2.1.1 cxrilidan Cans, zeTSi evgenolis Semcveloba 

damokidebulia imaze, Tu sad izrdeba mcenare. 

     aRmosavleT saqarTvelo xasiaTdeba mSrali  kontinenturi 

simSraliT, amitomac eTerovani zeTi ufro met evgenols 

Seicavs, vidre teniani, SavizRvispira  raionebSi gazrdili 

rehani. 

     rehanis eTerovan zeTSi evgenolis Semcveloba eTerzeTebis 

sxvadasxva qarxnebis monacemebiT, wlebis mixedviT sagrZnoblad 

gansxvavdeba. ase magaliTad, babuSeris eTerzeTebis qarxnis mier 

warmoebul zeTSi, evgenoloba meryeobs 62,3-dan 79,0%-mde; 

yvarelSi  - 68,0-dan 77,6%-mde da a.S.  es imaze mowmobs, rom 

rehanis eTerovani  zeTis formirebaSi did rols asrulebs 

garemo pirobebi.  

 

     msubuqi da mZime zeTis raodenobriv gamosavlianobaze did 

gavlenas axdens klimati. aRmosavleT saqarTvelos raionebSi 

msubuqi zeTis gamosavali Seadgens 30 – 64 %, dasavleT 

saqarTveloSi ki es maCvenebeli meryeobs   34-dan  84%-mde. 

     mcenaris ganviTarebis sxvadasxva stadiebze rehanis 

eTerovani zeTis airqromatografiulma Seswavlam gviCvena, rom 

rehani miekuTvneba eTerebis matarebel jgufs. ZiriTadad es 
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zeTebi 

erTmaneTisagan gansxvavdebian zeTis komponentebis wyalSi 

xsnadobiT. mZime zeTis gamosavali izrdeba ZiriTadi komonentis 

– evgenolis xsnadobiT wyalSi. piriqiT, evgenolis Semcvelobis 

Semcirebisas nedleulSi izrdeba msubuqi zeTis gamosavali. 

     soxumis subtropikuli mcenareebis sacdel sadgurSi 

gamoyvanil iqna evgenoluri rehanis axali jiSi „kelasuri-2“, 

romelic didad momgebiania samrewvelo mizniT. am axali jiSis 

erT-erTi ZiriTadi Rirsebaa fuzariozuli Wknobis mimarT 

mdgradoba, rac ganapirobebs mis maRal mosavlianobas. 

     evgenoluri rehanis axali jiSis, „kelasuri -2“-is 

upiratesobas gansazRvravs ara imdenad nedleulSi zeTis 

raodenobrivi Semcveloba, ramdenadac gamosavlianoba 1 ha 

farTobze  da zeTis gadamuSavebis saboloo produqtis – 

izoevgenolis xarisxi. 

     dReisaTvis rehanis zeTis arafenoluri nawili gamoiyeneba 

axali produqtis – golbazilis misaRebad, amitom misi qimiuri 

Sedgenilobis Seswavla aseve aucilebelia.  

     cxrilSi 2.1.2  naCvenebia rehanis eTerovani zeTis gadamuSa-

vebis materialuri balansi. analizi gviCvenebs, rom rehan 

„kelasuri 2“ da rehan „saiubileos“ eTerovani zeTebi teqnolo- 
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giurad ar gansxvavdebian erTmaneTisgan. maT Soris gansxvaveba 

aRiniSneba mxolod msubuqi da mZime zeTebis raodenobriv 

TanafardobaSi. 

     rehan „saiubileo“-s eTerovan zeTSi msubuqi da mZime 

zeTebis Tanafardobaa 1:1, xolo „kelasuri-2“ gadamuSavebisas 

miiReba 4-5-jer meti mZime zeTi.  

     axali jiSis rehanis msubuqi zeTi Seicavs 55-57% evgenols, 

mZime ki -90%. mTlianad zeTi saSualod Seicavs 80% evgenols, 

amitom samrewvelo gadamuSavebis dros Cven miviReT 8-10 %-iT 

meti izoevgenoli, vidre „saiubileo“-s   zeTidan.  

     cxrilSi 2.1.3 mocemulia izoevgenolis fizikur-qimiuri da 

organoleptikuri maCveneblebi. 

    rogorc cxrili 2.1.3-dan Cans, evgenolur rehan “kelasuri 2”-

is eTerovani zeTidan miRebuli izoevgenolis organoleptikuri 

da fizikur-qimiuri maCveneblebi Seesabamebian arsebuli  stan-

dartis moTxovnebs. 

     air-qromatografiulma gamokvlevebma gviCvena, rom rehan 

„kelasuri 2“ zeTis arafenoluri nawilis qimiuri Sedgeniloba 

praqtikulad ar gansxvavdeba rehan „saiubileo“-s zeTis 

arafenolebisagan.  

     aRniSnul zeTebSi erTsaxela komponentebis raodenobrivi 

Sedgeniloba sxvadasxvaa. magaliTad: rehan „kelasuri 2“-is 

eTerovani zeTi Seicavs ufro met seskviterpenul naxSir-

wyalbadebs, rac imis maCvenebelia, rom igi ukeTesi xarisxisaa 

evgenoluri rehanis samrewvelo jiSTan SedarebiT. 
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cxrili 2.1.3 

 

izoevgenolis fizikur-qimiuri da  

organoleptikuri maCveneblebi 

 

 

maCveneblebis 

dasaxeleba 

sidide da norma 

„kelasuri-2“ 

zeTis 

izoevgenoli 

t p 18-16-132-84 

umaRlesi xarisxi pirveli xarisxi 

 

garegnuli saxe 

suni 

 

gamWvirvale siTxe Ria yviTelidan momwvano-moyviTalo 

feramde 

y v a v i l e b i s  

simkvrive  

20°-C-ze 

 

gardatexis 

maCvenebeli  

20°-C-ze 

 

fenolebis masuri 

wili, %, ara 

naklebi 

 

izoevgenolis 

izomerebis 

masuri wili, % , 

ara naklebi 

 

 

1,085 

 

 

1,5740 

 

 

 

98,0 

 

 

 

 

97,0 

 

1,083 

 

 

1,5740 

 

 

 

98,0 

 

 

 

 

96,0 

 

1,086 

 

 

1,5780 

 

 

 

97,0 

 

 

 

 

96,0 
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     cxrilSi 2.1.4 mocemulia sasaqonlo izoevgenolis qimiuri 

Sedgeniloba. 

 

 

cxrili 2.1.4 

sasaqonlo izoevgenolis qimiuri  

Sedgeniloba  

 

 

komponentebis 

dasaxeleba 

rehanis zeTidan miRebuli 

 izoevgenoli 

kelasuri 2 saiubileo 

tuieni 

d-sabineni 

β-ocimeni 

γ-terpineni 

n-cimeni 

ilangeni 

α-kubebeni 

β-elemeni 

β-kariofileni 

germakreni-D 

evgenoli 

cis-izoevgenoli 

trans-izoevgenoli 

0,02 

0,09 

0,81 

0,03 

0,12 

0,12 

0,05 

0,03 

0,32 

0,63 

0,93 

22,97 

73,90 

0,05 

0,12 

1,01 

0,03 

0,17 

0,16 

0,07 

0,10 

0,47 

0,80 

0,15 

23,26 

73,58 

    

      nax. 2.1.1 da 2.1.2 mocemulia rehan „kelasuri-2“-sa da 

„saiubileo“-sagan miRebuli eTerzeTebisa da izoevgenolis 

qromatogramebi. 
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nax. 2.1.1. rehani „kelasuri 2“ (a) da „saiubileos 

(b) eTerzeTebis qromatogramebi. 

4. β-ocimeni; 8. ilangeni; 11. β-kariofileni; 

12-13. germakreni-D;  16. evgenoli. 
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nax. 2.1.2. izoevgenolis qromatogramebi  

miRebuli rehan „kelasuri 2“ (a) da 

  „saiubileo“-s (b) eTerzeTebidan  

3. β-ocimeni; 6.ilangeni; 9. β-kariofileni; 10-11. germakreni-D;   

13. cis-izoevgenoli; 14. trans-izoevgenoli. 
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     cxrilSi 2.1.5 mocemulia tutis xsnaris gadadeniT miRebuli 

rehanis zeTis arafenoluri nawilis qimiuri Sedgeniloba. 

 

cxrili 2.1.5 

 

tutis xsnaris gadadeniT miRebuli rehanis  

zeTis arafenoluri nawilis  

qimiuri Sedgenloba 

 

 

komponentebis 

dasaxeleba 

evgenoluri rehanis zeTis 

arafenoluri nawili 

kelasuri 2 saiubileo 

d-sabineni 

β-mirceni 

γ-terpineni 

n-ocimeni 

n-cimeni 

ilangeni 

α-kubobeni 

β-elemeni 

β-kariofileni 

germakreni-D 

0,56 

1,97 

0,77 

33,66 

3,40 

7,51 

0,82 

2,63 

11,74 

29,41 

1,15 

3,61 

1,04 

47,32 

3,38 

6,64 

0,46 

1,90 

7,57 

25,16 

 

      

rogorc gamokvlevebma gviCvena, rehan „kelasuri 2“-is 

eTerovani zeTi raodenobrivad da Tvisobrivad ufro 

momgebiania, vidre samrewvelo jiSi „saiubileo“. misi warmoebaSi 

danergva sagrZnoblad gazrdis evgenolisa da izoevgenolis 

warmoebas Cvens qveyanaSi. 
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     evgenoluri rehanis eTerovani zeTi gamoiyeneba agreTve 

kvebis mrewvelobaSi mixakis zeTis Semcvlelad. am mizniT zeTi 

unda Seicavdes ara nakleb 80% evgenols, amitom moqmedi 

teqnologiuri instruqciis mixedviT, mixakis koncentratis 

misaRebad gamoiyeneba evgenoluri rehani „saiubileo“-s mZime 

zeTi. Cvens mier miRebuli Sedegebi saSualebas gvaZlevs 

davaskvnaT, rom evgenoluri rehani „kelasuri 2“-is mTliani zeTi 

SeiZleba gamoyenebuli iqnas mixakis zeTis Semcvlelad da 

amdenadDaRar aris aucilebeli gadamuSavebisas erTmaneTisagan 

gavacalkeoT pirveladi da meoradi zeTi. amasTan, gadamu-

Savebuli nedleulidan 100%-iT izrdeba saboloo produqtis 

gamosavlianoba.  

     gamokvlevebma gviCvena, rom rehanis zeTs aqvs arasasiamovno 

aromati masSi artefaqtebis arsebobis gamo. 

     davadgineT, rom rehanis zeTis xarisxis gaumjobeseba 

SesaZlebelia Tavnaxadi fraqciis natriumis borhidridiT damu-

Savebis Sedegad. gasufTavebuli zeTi ki SeiZleba gamoyenebuli 

iqnas sakveb aromatizatorad.  

 

 

2.1.1. ევგენოლური რეჰანის ეთეროვანი ზეთის 

          ბაქტერიოციდული მოქმედების გამოკვლევა 

 

 gamokvleul iqna evgenoluri rehanis pirveladi da meoradi 

eTerzeTis baqteriociduli Tvisebebi 28 saxis mikro-

organizmebis - nawlav-paratifis jgufis baqteriebis, oqrosferi 

stafilokokis, Tivis Cxiris, safuvrebis, rZemJava baqteriebisa 

da obis sokoebis mimarT.  
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cxrilSi 2.1.1.1 mocemulia evgenoluri rehanis pirveladi da 

meoradi eTerzeTis baqteriociduli Tvisebebi. 

 

    cxrili 2.1.1.1 
 

evgenoluri rehanis pirveladi da meoradi 

eTerzeTis baqteriociduli Tvisebebi 

 
 
 

mikroorganizmebi 

test-organizmis zrdis zonis 
Seferxebis diametri, mm 

eTerovani zeTi  
kontroli pirveladi 

zeTi 
meoradi 
zeTi 

1. Bact. coli  M-17 42 46 ___ 

2. Escherichia  coli  304 32 42 ___ 

3. Escherichia  coli  780 40 44 ___ 

4. Escherichia  coli  655 38 40 ___ 

5. Staphylococcus  aureuz  291 46 52 ___ 

6. Staphylococcus 136 46 48 ___ 

7. Staphylococcus 29 46 50 ___ 

8. Bact.  subtilis  83 47 56 ___ 

9. Salmonella  entaritidis 133 52 56 ___ 

10. Salmonella  anatum 85 48 52 ___ 

11. Salmonella  paratyphi  A 50 55 ___ 

12. Salmonella  paratyphi  B 50 56 ___ 

13. Salmonella  paratyphi  C 51 57 ___ 

14. Str.  cremoris 42 48 ___ 

15. Str.  Lactis 43 49 ___ 

16. Bact. bulgaricum 40 52 ___ 

17. Sacch. vini  vaSlis 7 52 59 ___ 

18. Sacch. vini  vaSlis 40 51 57 ___ 

19. Sacch. vini  kaxuri 51 57 ___ 

20. Sacch. vini  rislingi 50 56 ___ 

21. Sacch. vini  ЭС 132 52 57 ___ 

22. Sacch. Ludwigii 49 52 ___ 

23. Candida tropicans 50 55 ___ 

24. Rhizopus nigricans 122 50 55 ___ 

25. Botritis cinerae 49 54 ___ 

26. Pentcilum glaucum 53 58 ___ 

27. Asper. Fischeri BKMF 49 57 ___ 

28. Ryssochanium nivea BKMF-963 52 59 ___ 
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     evgenoluri rehanis pirveladi da meoradi fraqciebi 

aferxeben zemoaRniSnul yvela organizmis zrdas da aqvT 

sakmaod farTo moqmedebis speqtri, amasTan, am fraqciebis 

antibaqteriuli aqtivobebi umniSvnelod gansxvavdebian erT-

maneTisagan, magram SeiniSneba kanonzomiereba, romlis mixedviT 

evgenoliT gamdidrebuli meoradi eTerzeTi mikroorganizmebis 

umravlesobis mimarT ramdenadme meti baqteriociduli 

aqtivobiT xasiaTdeba.  

 

      

 

2.1.2 ევგენოლური რეჰანის ეთეროვანი 
 ზეთის შენახვა  

 

 evgenoluri rehanis ZiriTadi Semadgeneli komponentia 

evgenoli da arafenoluri nawili, romelic Seicavs mono- da 

seskviterpenebs.  

 cdebs vatarebdiT eTerovani zeTisa da arafenoluri 

nawilis Senaxvaze 7 wlis ganmavlobaSi. am periodSi ar 

SeimCneoda zeTis xarisxis mniSvnelovani cvlileba - evgenolisa 

da misi Tanamdevi nivTierebebis raodenobrivi Semcveloba 

varirebda Catarebuli analizis cdomilebis sazRvrebSi. cdis 

Sedegebi mocemulia cxriliSi 2.1.2.1.  

     evgenoluri rehanis arafenolur nawils vinaxavdiT 

hermetulad daxurul WurWelSi 10 wlis ganmavlobaSi. 

Catarebuli gamokvlevebiT davadgineT, rom aRniSnuli fraqcia 

ar ganicdis mniSvnelovan cvlilebebs. analizis Sedegebi 

mocemulia cxrilSi 2.1.2.2.   
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cxrili  2.1.2.1  

 
 

rehanis zeTis Semadgeneli ZiriTadi  

komponentebis cvlileba Senaxvis peocesSi 

 

komponentebis 

dasaxeleba 

komponentebis Semcveloba zeTSi, % 

Senaxvamde Senaxvis Semdeg 

 β _ ocimeni 8,25 7,20 

 ilangeni 1,94 2,23 

 β _ kariofileni 4,12 3,89 

 germakreni 8,41 8,29 

 evgenoli 73,80 74,24 

 

                                             

 

                                           cxrili 2.1.2.2 
 
 

rehanis zeTis arafenoluri nawilis Semadgeneli komponentebis 

cvlileba Senaxvis procesSi 

  
 

komponentebis 

dasaxeleba 

komponentebis Semcveloba zeTSi, % 

Senaxvamde Senaxvis Semdeg 

β _ ocimeni 30,31 29,29 

ilangeni 6,01 6,71 

β _ kariofileni 12,66 11,88 

germakreni 34,52 35,00 
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2.2 ევგენოლური რეჰანის ეთერზეთის გასუფთავების 

ტექნოლოგიის დამუშავება  

 

     evgenoluri rehanis eTerzeTis gasufTavebis teqnologia 

moicavs or ZiriTad process:  

• pirveladi da meoradi zeTebis Serevis Sedegad nedli 

zeTis miReba. 

• nedli zeTis gawmenda. 

   

nedli zeTis miReba. 

     evgenoluri rehanis plantaciidan axladaRebul nedleuls 

gadaamuSaveben arsebuli teqnologiuri reglamentis mixedviT 

(ix. „evgenoluri rehanis eTerovani zeTis warmoebis tipiuri 

teqnologiuri reglamenti, Tbilisi, 1980).  

     nedleulis gadamuSavebis procesSi Rebuloben pirvelad da 

meorad zeTebs. zeTebs ureven erTmaneTSi. kupaJirebul nedl 

zeTSi evgenoli unda iyos ara naklebi 70 %-sa. 

 

 

   

nedli zeTis gawmenda 

     evgenoluri rehanis nedli zeTiT tvirTaven vakuum-

sareqtifikacio danadgars, romlis warmadobaa 10-15 tona. 

danadgaris kubSi narCeni wneva unda iyos 200-400 mm.vercx.sv da 

temperatura 80-120°C. Semdeg gadadenian aparatSi CatvirTuli 

zeTis Tavnaxad fraqcias 10%-is odenobiT.  

     vakuum-reqtifikaciis procesiT Rebuloben ori saxis 

naxevarproduqts – Tavnaxad fraqcias da nedli zeTis 
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fraqcionirebis kubur narCens. kuburi narCeni gadaaqvT 

sasaqonlo zeTis misaReb SemkrebSi. 

     sareveliT aRWurvil sacavSi CatvirTaven Tavnaxad 

fraqcias. masSi 1:1 SefardebiT Seureven natriumis borhidridis 

0,5 %-ian xsnars. miRebul masas ureven erTi saaTis ganmavlobaSi, 

Semdeg wyveten Serevas da ayovneben.  

     wyal-zeTovani narevis gayofis Semdeg, wylian fenas (qveda 

fena) Rvrian kanalizaciaSi, zeTs (golbazili) ki, gaSrobisa da 

filtraciis Semdeg iyeneben aromatuli produqtis saxiT, 

romelic SeiZleba gamoyenebul iqnas sayofacxovrebo qimiaSi.  

     cxrilSi 2.2.1. mocemulia evgenoluri rehanis nedli zeTis 

gadamuSavebis materialuri balansi. 

cxrili 2.2.1 

 

evgenoluri rehanis nedli zeTis 

gadamuSavebis materialuri balansi 

 

 

CatvirTuli 

 

miRebuli 

 

 

dasaxeleba 

 

 

kg 

evgenolis 

raodenoba 

 

 

dasaxeleba 

 

 

kg 

 

gamosa-

vali 

% 

 

evgenoli 

%  

% 

 

kg 

 

nedli zeTi 

 

NaBH4 

 

500 

 

0,25 

 

70,0 

 

- 

 

350,0 

 

- 

 

gasufTavebuli 

zeTi 

 

golbazili 

 

zeTis danakargi 

 

 

450 

 

25,0 

 

25,0 

 

 

90,0 

 

5,0 

 

5,0 

 

 

76,0 

 

- 

 

- 
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     Cvens mier SemuSavebuli iqna rehanis eTerovani zeTis 

gasufTavebis teqnologiuri instruqcia da teqnikuri pirobebi. 

gasufTavebuli zeTi gamoiyeneba sakveb aromatizatorad. 

                  

 

evgenoluri rehanis zeTis 

gasufTavebis teqnologiuri procesis sqema 

 

 

nedleuli             orTqli 

 

 

                                    

          pirveladi zeTi     distilati           orTqli 

 

                                                     

orTqli     kupaJirebuli      meoradi       gadamuSavebuli  

               zeTi               zeTi           distilati 

 

                  

                                      

        

  NaBH4                        Tavnaxadi                   

                                fraqcia              gawmendili 

                                                          zeTi  

                                      

                               golbazili 
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2.2.1 რეჰანის ეთერზეთის ხარისხის გაუმჯობესების  

ქიმიური მეთოდი  

 

     rogorc cnobilia, eTerovani zeTebis arasasiamovno suni 

ganpirobebulia masSi artefaqtebis arsebobiT, romlebic warmo-

iqmnebian zeTis Semadgeneli komponentebis izomerizaciis 

Sedegad.  

     eTerovani zeTis artefaqtebs, umetes SemTxvevaSi, warmo-

adgens alifaturi aldehidebi, romlebic miiRebian zeTis wylis 

orTqliT gadadenis dros _ kapronis, izovalerianis da sxva 

alifaturi aldehidebi.  

     Cvens mier Seswavlili da damuSavebuli iqna natriumis 

borhidridiT alifaturi aldehidebis aRdgenis meTodi.  

     natriumis borhidridi _ kristaluri marilia, romelic 

Sedgeba natriumisa (Na)+ da borhidridis tetraedruli (BH4)- 

ionebisagan.  

H                    H                   H     - 

      Na +                                      B 

                                              H                   H 

0,5% natriumis borhidridis xsnariT zeTis damuSavebis 

Sedegad, aRdgeba masSi arsebuli alifaturi aldehidebi da 

mJavebi, romlebic zeTs aZleven arasasiamovno suns.  

 NaBH4_iT damuSavebul zeTSi karboniluri naerTebis 

SemcirebasTan erTad, agreTve xdeba zeTis eTeris ricxvis 

Semcirebac.  

 gamosakvlev zeTSi aRniSnuli cvlilebebi SeiZleba avxsnaT 

Semdegnairad: oTaxis temperaturaze, wlis areSi NaBH4 

nawilobriv iSleba wyalbadis gamoyofiT:  

                     NaBH4 + 2H2O →   NaBO2 + 4H2↑  
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 miRebul natriumis borats axasiaTebs tute reaqcia, 

radganac bormJava warmoadgens sust mJavas da misi marilebi 

ganicdian hidrolizs:  

                                         NaBO2 + H2O ↔ NaOH + HBO2 

 aRniSnuli procesis Sedegad reaqciis are xdeba tute 

(pH=10). am pirobebSi mimdinareobs eTerebis gasapvnis reaqciac.  

amgvarad, eTerzeTebis NaBH4-iT damuSavebisas xdeba 

ketonebisa da aldehidebis aRdgena Sesabamis spirtebSi da 

amasTanave erTdroulad mimdinareobs eTerzeTis gasapvnac. am 

gardaqmnebis Sedegad vRebulobT aromatiT gakeTilSobilebur 

da gasufTavebul zeTs.   

 

 

 

2.3 ევგენოლური რეჰანის ეთერზეთის 

         გადამუშავების ნარჩენების გამოკვლევა 

 

       evgenoluri rehanis eTerovani zeTis gadamuSavebis Sedegad 

miiReba parfiumeriaSi farTod gamosayenebeli surnelovani 

nivTierebebi – evgenoli da izoevgenoli. am mizniT zeTi unda 

damuSavdes tutiT, risTvisac gamoiyeneba rogorc natriumis, ise 

kaliumis tuteebi, izoevgenolis misaRebad ki  - kaliumis tute. 

   rehanis zeTis tutiT damuSavebisas procesis pirvel 

stadiaze warmoiqmneba kaliumis an natriumis evgenolati. Semdeg 

ki evgenolatis mJavuri hidrolizis Sedegad gamoiyofa 

evgenoli. izoevgenols Rebuloben kaliumis evgenolatis Tburi 

damuSavebiT tute xsnarSi. kaliumis izoevgenolatis mJavuri 

hidrolizis Sedegad Rebuloben izoevgenols.  
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   saqarTveloSi evgenoluri rehanis eTerovan zeTs ZiriTadad 

iyeneben izoevgenolis misaRebad.  

 

OH

CH  -CH=CH2

3

KOH, t

OCH

2

OK

CH  -CH=CH2

3

KOH, t

OCH

2

OK

CH=CH-CH

3

H  SO

OCH

3

OH

3OCH

2 4

CH=CH-CH3  
   m.m. 164,2                m.m. 202,3              m.m. 202,3                m.m. 164,2   

 

rehanis eTerzeTSi    kaliumis          kaliumis             izoevgenoli 

arsbuli             evgenolati     izoevgenolati        /cis- da trans-             

evgenoli                                                    izomeris narevi/  

                   

                                                                 

nax. 2.3.1 evgenoluri rehanis eTerovani zeTidan 

izoevgenolis miRebis qimiuri sqema 

 

rogorc 2.3.1 naxazidan Cans, procesi mimdinareobs sam 

stadiad: 

• kaliumis evgenolatis warmoqmna 

• evgenolatis izomerizacia 

• izoevgenolis gamoyofa. 

   arsebuli teqnologiis mixedviT izoevgenolis misaRebad 

tutis 50% xsnars acxeleben 140°C-mde da 1-1,5 sT ganmavlobaSi 

TandaTanobiT umateben eTerovan zeTs iseTi siCqariT, rom 

sareaqcio masis temperatura SenarCundes 135-140°C -is zRvrebSi. 

zeTis dasxmis Semdeg mimdinareobs zeTis arafenoluri nawilis 

hidrodistilaciiT gamoxda Warbi wnevis qveS 140-150°C–is 

temperaturaze. 
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   izoevgenolis gadamuSavebisas miRebuli arafenolebi 

warmoadgenen narCens. Cvens  mier Seswavlil  iqna  arafenoluri  

nawilis qimiuri Sedgeniloba. kvlevis mizans warmoadgenda 

dagvedgina, Tu ra gansxvaveba iyo gamoxdiT da eqstraqciiT 

miRebul arafenolebs Soris. 

 

cxrili 2.3.1 

 

rehanis eTerovani zeTis gadamuSavebis meTodis 

gavlena arafenoluri fraqciis Semadgenlobaze, (%) 

 

zeTis 

komponentebi 

gamoxda 
25 % KOH-iT 

eqstraqcia 
25 % KOH 

xsnaridan 

50 % KOH 

xsnaridan 

 

sabineni 

β-ocimeni 

ilangeni 

β-kariofileni 

germakreni-D 

evgenoli 

 

0,6 

37,52 

5,82 

11,09 

17,64 

21,68 

 

0,56 

39,33 

6,88 

13,35 

24,20 

6,83 

 

1,12 

29,80 

5,98 

14,4 

36,55 

2,11 

 

   

 

cxrilSi 2.3.1 mocemulia gamokvlevis Sedegebi. analizma 

gviCvena, rom gamoxdis mkacri pirobebis miuxedavad ara-

fenoluri nawilis qimiuri Sedgeniloba ar icvleba. miuxedavad 

arsebuli azrisa, Cvens mier ar iqna SemCneuli β-ocimenis 

gardaqmna cis- da trans- alocimenebad.  

     davadgineT, rom orTqliT gadadenisas rehanis zeTis 

arafenoluri nawili Seicavs met β-ocimens, vidre tutiT 
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eqstraqciis Sedegad miRebuli arafenolebi. ukanasknel 

SemTxvevaSi (tutis eqstraqciisas) zeTis arafenoluri nawili 

gamdidrebulia germakreniT, rac imiT aixsneba, rom gadadenisas 

zeTis seskviterpenuli nawili rCeba aparatis kubSi.  

   arafenolebis qimiur Sedgenilobaze did gavlenas axdens 

procesSi gamoyenebuli tutis koncentracia. rogorc cxril 

2.3.1.-dan Cans, 25% KOH-dan gadadenili arafenoli Seicavs nakleb 

germakrens 50 % KOH –is xsnaridan gadadenil arafenolTan 

SedarebiT. amasTan, 25%-iani xsnaridan evgenolis nawili ver 

aswrebs reaqciaSi Sesvlas da gadaideneba zeTis arafenolur 

nawilTan erTad. ris gamoc ZiriTadi produqtis – izoevgenolis 

gamosavali mcirdeba. 

   amgvarad, rehanis zeTis arafenoluri nawilis gadadena 

umjobesia ganxorcieldes maRali koncentraciis mqone tutis 

xsnaridan. rogorc gamokvlevebma gviCvena, 50%-iani tutis 

xsnaris gamoyenebisas arafenoluri nawili rCeba sareaqcio 

areSi da is gamdidrebulia germakreniT (cx. 2.3.2.). aRniSnuli 

fraqcia sareaqcio aredan SeiZleba gamovyoT dekantaciiT. 

     evgenoluri rehanis zeTis arafenoluri nawilis gamoyofis 

yvelaze kargi Sedegi miiRweva 3% tutis xsnaris gamoyenebisas. 

amgvarad miRebul zeTs gaaCnia mkveTri suni da muqi 

Seferiloba. tutis xsnaris koncentraciis gazrdiT 

dekantirebuli arafenolebis xarisxi izrdeba. magram, 

arafenoluri nawilis xarisxis gazrdis paralerulad mcirdeba 

misi gamosavali, radganac koncentrirebul xsnarSi zeTis 

nawili SekavSirebulia da rCeba emulgirebul mdgomareobaSi. 
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cxrili 2.3.2 

 

evgenoluri rehanis zeTis gadamuSavebis narCenebis  

qimiuri Sedgeniloba 

 

 

dasaxeleba 

ZiriTadi komponentebi, % 

β-ocimeni 

 

β- 

kariofileni 

germakreni-

D 

evgenoli 

25 %  

xsnaris 

kuburi 

narCeni 

 

50%  

xsnaris 

kuburi 

narCeni 

 

 

 

13,08 

 

 

 

 

12,00 

 

 

 

3,52 

 

 

 

 

12,4 

 

 

 

7,57 

 

 

 

 

55,0 

 

 

 

69,0 

 

 

 

 

10,68 

 

 

 

      rogorc cxrili 2.3.3.-dan Cans, 3^% KOH xsnaridan 

dekantirebuli zeTis arafenoluri nawili gamdidrebulia β-

ocimeniT, maSin rodesac 25 %-iani KOH xsnariT damuSavebuli 

zeTi Seicavs ufro met germakren D–s; aSkaraa, rom β-ocimeni 

tutis koncentraciis gazrdasTan erTad SeiboWeba tute 

xsnariT. 
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cxrili 2.3.3 

 

tutis koncentraciis gavlena zeTis  

arafenoluri nawilis Sedgenlobaze 

 

ZiriTadi 

komponentebi 

arafenoli, 

dekantirebuli 

KOH-is 

3% xsnaridan 

 

Aarafenoli, 

dekantirebuli 

KOH-is 

25%  xsnaridan 

 

 

M=1:10 

 

M1=1:1 

 

M2=1:10 

l-sabineni 

β-ocimeni 

β-ilangeni 

β- kariofileni 

germakreni-D 

1,68 

42,16 

2,90 

12,02 

23,11 

 

1,72 

33,79 

6,98 

16,15 

33,26 

 

1,48 

34,72 

8,70 

17,44 

30,00 

 

M -Sefardeba zeTis xsnarTan 

 

 

   amgvarad, saukeTeso xarisxis arafenolebi miiReba 25% -iani 

KOH-is xsnaris gamoyenebisas. Tumca arafenolis gamosavali am 

SemTxvevaSi dabalia, radganac ZiriTadi nawili rCeba 

emulgirebul mdgomareobaSi sareaqcio areSi. 
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nax. 2.3.2. rehanis zeTis arafenoluri nawilis qromatogramebi 

2- sabineni; 3-mirceni; 4-β-ocimeni; 9-ilangeni;  

13-kariofileni; 14- germakreni-D 

1.   msubuqi zeTis evgenolatis gadadeniT miRebuli arafenoli. 

2.  msubuqi zeTis eqstraqciiT miRebuli arafenoli. 
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3.  mZime zeTis evgenolatis gadadeniT miRebuli arafenoli. 

   Cvens mier Catarebulma gamokvlevebma gviCvena, rom 

emulgirebuli zeTi SeiZleba moscildes sareaqcio ares martivi 

gadadeniT. Aamgvarad, miRebuli arafenoli ar gansxvavdeba 

dekantaciiT miRebuli arafenolisgan (cx. 2.3.4.) 

 

 

cxrili 2.3.4 

 

ZiriTadi komponentebis Semcveloba rehanis  

zeTis arafenolur nawilSi 

 

 

zeTis komponentebi 
25% -iani KOH-is 

xsnaridan 

dekantirebuli 

arafenoli 

 

emulgirebuli 

arafenoli 

β-ocimeni 

β-ilangeni 

β-kubebeni 

β- kariofileni 

germakreni-D 

evgenoli 

29,80 

5,08 

3,17 

14,44 

36,55 

2,11 

27,51 

7,11 

5,12 

14,00 

36,20 

2,80 

 

   rehanis zeTis tutiT eqstraqciis meTodis arasrul-

yofileba mdgomareobs imaSi, rom gadamuSavebisas evgenoliT 

gamdidrebuli zeTis arafenoluri nawili ar dekantirdeba 

kaliumis evgenolatis xsnaridan, amitom samamulo warmoebis 

evgenoluri rehanis eTerovani zeTisaTvis, romelic Seicavs 70%-

ze met evgenols, aRniSnuli meTodi miuRebelia. 
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   evgenoluri rehanis nedleulis wylis orTqliT gadadenis 

procsSi zeTi iyofa or nawilad – msubuqi da mZime. msubuqi 

zeTi miiReba wyal-zeTis emulsiis dekantaciiT, mZime zeTi ki - 

distilaciuri wylebis gadadenis Sedegad. 

 

cxrili 2.3.5 

 

saqarTveloSi warmoebuli rehan „saiubileos“  

eTerovan zeTebSi evgenolis raodenobrivi  

Semcveloba 

 

 

nimuSis 

dasaxeleba 

evgenolis raodenoba zeTSi, % 

msubuqi zeTi mZime zeTi mTliani zeTi 

1 

2 

3 

54,0 

53,0 

55,0 

89,0 

89,5 

93,0 

73,0 

76,5 

73,6 

 

   rogorc cxrili 2.3.5-dan Cans, msubuqi da mZime zeTebi 

mkveTrad gansxvavdebian erTmaneTisgan evgenolis SemcvelobiT. 

msubuqi zeTis evgenolis dabali Semcveloba SesaZleblobas 

gvaZlevs misgan arafenoluri nawili gamovyoT tutiT eqstra-

qciis meTodiT. aseT SemTxvevaSi arafenolis nawili rCeba 

kaliumis evgenolatis xsnarSi, romlis gamosayofadac 

aucileblad gamoiyeneba gadadenis meTodi. rehanis mZime zeTi 

Seicavs 75%-ze met evgenols, amitom aRniSnuli zeTidan 

arafenoli miiReba aseve gadadeniT. Cvens mier rehanis zeTidan 

evgenoli gamoyofili iqna 3%-iani  KOH-is xsnariT, zeTis 
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Semadgenloba ki gamovikvlieT air-Txevaduri qromatografiis 

meTodiT. 

   miRebuli monacemebis analizi gviCvenebs, rom msubuqi da 

mZime zeTis arafenoluri nawilis Sedgeniloba praqtikulad 

erTi da igivea. gansxvavdebian es zeTebi erTmaneTisagan mxolod 

erTsaxela komponentebis raodenobrivi SemcvelobiT, rac mniSv-

nelovan gavlenas axdens maT organoleptikur maCveneblebze. 

rehan „kelasuri-2“ –is msubuqi zeTi Seicavs 15-20%-iT met β-

ocimens, amdenive germakrens da daaxloebiT orjer nakleb β- 

kariofilens.  

   aRniSnuli kanonzomiereba rehanis msubuqi da mZime zeTebis 

arafenoluri nawilis ZiriTadi komponentebis raodenobriv 

SemcvelobaSi analogiuria rehanis „kelasuri-2“ da „saiubileos“ 

jiSebisTvis.  

   Catarebulma gamokvlevebma gviCvena, rom rehanis zeTis 

gadamuSavebis dros izoevgenolisa da arafenolebis gamosa-

vlianobis gasazrdelad, gamoyenebuli unda iqnas rogorc 

rehanis zeTis tutiT damuSavebis meTodi, aseve emulgirebuli 

zeTis tutiT damuSavebis meTodi xsnaridan. amgvarad miRebul 

arafenolebs ureven erTmaneTSi da iyeneben „golbazilis“ 

misaRebad. 

   „golbazili“ warmoadgens alifaturi aldehidebisgan 

gasufTavebuli rehanis zeTis arafenolur nawils. 

   rehanis zeTis arafenoluri nawili SeiZleba gamoyenebuli 

iqnas rogorc nedleuli sinTezuri surnelovani nivTierebebis 

misaRebad. am mizniT arafenoli gayofili unda iqnes 

sareqtifikacio svetSi or fraqciad – monoterpenul da 

seskviterpenul nawilebad. 
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     cxrilSi 2.3.6 mocemulia evgenoluri rehanis „saiubileo“ –

sa da „kelasuri-2“ –is msubuqi da mZime zeTebis arafenoluri 

nawilis qimiuri Sedgeniloba. 

 

cxrili 2.3.6 

 

evgenoluri rehanis msubuqi da mZime zeTebis  

arafenoluri nawilis ZiriTadi komponentebis  

Sedgeniloba 

 

komponentebis 

dasaxeleba 

msubuqi zeTis arafenoluri 

nawili 

mZime zeTis arafenoluri 

nawili 

saiubileo kelasuri-2 saiubileo kelasuri-2 

l-sabineni 

β-mirceni 

α-felandreni 

β-ocimeni 

ilangeni 

β- kariofileni 

humuleni 

germakreni-D 

 

0,23 

0,92 

0,05 

43,94 

7,77 

12,15 

1,94 

25,70 

 

0,62 

0,36 

kvali 

62,01 

4,19 

5,50 

2,70 

21,68 

0,02 

0,03 

0,19 

29,20 

7,06 

22,20 

1,82 

16,90 

0,17 

0,48 

0,66 

47,00 

5,32 

10,95 

1,43 

16,56 

 

   rehanis zeTis monoterpenuli fraqciis ZiriTadi kompo-

nentia ocimeni. aRniSnul fraqcias, alifaturi aldehidebis 

arsebobis gamo, axasiaTebs arasasiamovno suni. 0,3-0,5%natriumis 

borhidridiT damuSavebis Semdeg monoterpenuli fraqciis suni 

umjobesdeba da igi SeiZleba gamoyenebuli iqnas rogorc 

surnelovani nivTiereba. 
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   seskviterpenuli fraqcia gamdidrebulia kariofileniT da 

germakreniT. aRniSnul zeTs aqvs sasiamovno suni da damatebiTi 

gadamuSavebis gareSec gamoiyeneba aromatizatorad sayofa-

cxovrebo qimiaSi. 

  

 

2. 4  ევგენოლური რეჰანის ეთერზეთის  

                     გადამუშავების უნარჩენო  

ტექნოლოგიის დამუშავება 

 

   200 litri tevadobis reaqtorSi, romelic aRWurvilia 

sarevelaTi da orTqlis perangiT (cxeldeba yru orTqliT), 

tvirTaven sawyavidan winaswar momzadebul 25 % -ian KOH tute 

xsnars. tutes acxeleben 60°C-mde da mudmivi arevis pirobebSi 20 

wuTis ganmavlobaSi TandaTan umateben 100 kg rehanis zeTs 

(evgenoloba 60%). 

   amis Semdeg reaqtoris temperaturas sweven 80°C –mde yru 

orTqlis gamoyenebiT da agrZeleben sareaqcio masis arevas 30 

wuTis ganmavlobaSi. aCereben sarevelas da sareaqcio masas 

ayovneben 1 saaTis ganmavlobaSi. 

   arafenolebis da kaliumis evgenolatis xsnaris fenebad 

gayofis Semdeg, kaliumis evgenolats Camoasxamen reaqtoridan 

da vakuumiT gadaitanen reaqtorSi, sadac mimdinareobs kaliumis 

evgenolatis izomerizacia kaliumis izoevgenolatad. am mizniT 

reaqtorSi amateben 45 kg 50% KOH xsnars. yru orTqlis 

saSualebiT xsnaridan gadadenen arafenolebis emulgirebul 

nawils. kubSi am dros T=145-150°C, xolo gamosuli gaciebuli 

orTqlis temperaturaa T=125-145°C. 
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   evgenoluri rehanis eTerovani zeTis  

gadamuSavebis teqnologiuri sqema 

  

                     nedli zeTi                    KOH 

                                                                 

                                                                                                                           

    eqstragirebuli            orTqli                 evgenolati 

     arafenoli                                      + arafenoli 

                                                                                                                   

 

 

kupaJirebuli            gadadenili               evgenolati   

arafenolebi             arafenoli                   

        

                                                                                                                                                                    

     Tavnaxadi    NaBH4      kuburi                izoevgenolati                     

    fraqcia                 narCeni 

        

                                                                                                                 teqnikuri 

gasufTavebuli                                       izoevgenoli 

        Tavnaxadi                                                                                   

     fraqcia 

 

izoevgenoli  

 

 

 

 

golbazili 

orTqli 
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     cxrilSi 2.4.1 mocemulia „golbazilis“ fizikur–qimiuri 

maCveneblebi.  

 

    cxrili 2.4.1 

 

„golbazilis“ fizikur-qimiuri maCveneblebi 

 

maCveneblebis dasaxeleba xasiaTi da norma 

 

suni 

 

gardatexis maCvenebeli 20-°C ze 

 

seskviterpenuli naxSirwyalbadebis 

Semcveloba, ara naklebi 

 

mJavuri ricxvi, mg KOH ara umetesi 

 

eTerebis ricxvi, mg KOH ara umetesi 

 

polarizaciis sibrtyis brunvis 

kuTxe 20-°C ze 

 

evgenoluri rehanis foTlebis 

damaxasiaTebeli suni 

1,4995-1,5100 

 

 

15,0 

 

1,5 

 

- 

 

 

70-dan 135-mde 

 

 

     arafenoluri narevis gadadenis Semdeg kaliumis evgeno-

latis xsnaridan Rebuloben izoevgenols cnobili meTodiT (TP-

18-47-51-83). 

   gadadenis Semdeg miRebuli zeTis arafenolur nawils 

mimReb-gamyof aparatis saSualebiT gamoyofen wylidan da masSi 

ureven procesis dasawyisSi rehanis zeTis tutiT eqstraqciiT 

miRebul arafenolebs. kupaJirebuli arafenolebiT tvirTaven 
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gadasaden aparats da kubSi narCeni wnevisas 40—50 kpa acileben 

arafenolis Tavnaxad fraqcias, mTliani masis daaxloebiT 1,5-

2,5%-is odenobiT. 

 

 

 

 

nax. 2.4.1 golbazilis qromatograma 

 

3-sabineni; 4-mirceni; 5-β-ocimeni; 9-ilangeni; 

13-β-kariofileni;   14-germakreni-D; 

     analizis pirobebi: airmatarebeli_heliumi; uZravi faza–reopleqsi 400; 

     Termostatis temperatura daprogramebuli siCqariT -5°C/wT – 100-180°C; 

 

 

 

     arafenolebis Tavnaxad fraqcias sarevelian reaqtorSi 1 

saaTis ganmavlobaSi amateben 0,5% natriumis borhidridis 

wylian xsnars. wyal-zeTis emulsiis fenebad gayofis Semdeg, 
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wylian xsnars uSveben kanalizaciaSi, xolo gasufTavebul 

Tavnaxad fraqcias uerTeben arafenolebis ZiriTad nawils. am 

gziT miRebul axal produqts-golbazils gaSrobisa da 

gafiltvris Semdeg afasoeben TeTri Tunuqigan damzadebul 

bidonebSi. 

 „golbazili“ warmoadgens axal produqts da amdenad 

mizaSewonili iyo misi toqsikurobis gamokvleva, raTa SemdgomSi 

igi gamoyenebul yofiliyo, rogorc naturaluri aromatizatori. 

„golbazilze“ toqsikuri gamokvleva CatardaNAmoskovis 

naturaluri eTerzeTebisa da sinTezuri surnelovani 

nivTierebebis kvleviT institutSi.  

   

 

cxrili 2.4.2 

 

„golbazilis“ sensibilizaciis maCveneblebi kanze 

 

 

jgufi 

leikocitebis 

raodenoba, 

aTasi/mm 

eozinebis  

raodenoba, 

% 

 

PCАЛ, 

% 

 

cda 

 

kontroli 

 

P 

 

10,100 

 

12,400 

 

0,05 

        1,10 

 

0,99 

 

0,05 

 

 

 

0,72 

 

0,05 
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cxrili 2.4.3 

 

golbazilis zemoqmedeba TeTr Tagvebze  

 

 

doza 

g/kg 

 

jgufSi 

cxovelebis  

raodenoba 

 

sikvdilianoba dReebis 

mixedviT 

 

 

sikvdilianoba 

% 1 2 3 4 14 0 

12,0 

10,0 

8,0 

7,0 

6,0 

5,0 

kontroli 

6 

6 

6 

6 

6 

6 

6 

6 

6 

3 

2 

1 

- 

- 

- 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 - 

- 

- 

- 

- 

- 

- 

- 

100,0 

100,0 

83,3 

50,0 

16,6 

0,0 

0,0 

 

 

   „golbazilis“ Semowmeba toqsikurobaze ZiriTadad Catarda 

kanze misi toqsikuri moqmedebis Seswavlis TvalsazrisiT. 

   Catarebuli gamokvlevebiT dadginda, rom golbazils axa-

siaTebs dabali toqsikuri maCvenebeli da amdenad naklebad 

saSiSi produqtia. igi miekuTvneba naklebad toqsikuri 

nivTierebebis IV klass. 

   biologiuri moqmedebis xasiaTis mixedviT „golbazili“ 

miekuTvneba narkotikuli moqmedebis tipis sawamlavs. 

   Catarebuli toqsikologiuri gamokvlevebis safuZvelze 

dadginda, rom „golbazili“ rekomendirebulia gamoyenebul iqnas 

repelentur da insekticidur preparatebSi erT-erT Semadgenel 

komponentad da misi zRvrulad dasaSvebi koncentraciaa 5%. 
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2.5. ევგენოლური რეჰანის ნედლეულის 

ნარჩენების შედგენილობისა და თვისებების გამოკვლევა 

 

     evgenoluri rehanis gadamuSavebis Semdeg mTeli gadasa-

muSavebeli nedleulis 99 % rCeba warmoebis narCenis saxiT. 

dRemde aRniSnuli narCeni ver poulebda samrewvelo gamoyenebas 

da iyreboda. 

     evgenoluri rehanis gadamuSavebis narCenis qimiuri Sedge-

niloba Zalian rTulia. aRniSnuli meoradi nedleulis orga-

nuli nivTierebebis kompleqsi SeiZleba gavaerTianoT or 

ZiriTad jgufSi:  

• ujredis kedlis (ujredanas) komponentebi 

• eqstraqtuli nivTierebebi 

    cxrilSi 2.5.1 mocemulia evgenoluri rehanis meoradi 

nedleulis qimiuri Sedgeniloba. gamokvlevebma gviCvena, rom 

evgenoluri rehanis meoradi nedleulis spirtian xsnarSi didi 

xniT dayovnebis Sedegad (1-2 weli) _ SeiZleba miviRoT sakvebi 

aromatizatori, romelsac vanilis armati aqvs [27]. 

evgenoluri rehanis meoradi nedleulis spirtxsnarSi 

dayovnebis Sedegad eqstragirdeba mTrimlavi nivTierebebi da 

organuli mJavebi, ris Sedegadac nayenis mJavianoba izrdeba. 

aRniSnul nivTierebebTan erTad nedleulidan eqstragirdeba 

agreTve evgenolic, romelic Jangbadis moqmedebis Sedegad 

iJangeba vanilinad Semdegi sqemis mixedviT: 
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         OH

3

CH  -CH=CH2 2

OCH

                                      
          evgenoli                         vanilini 

 

     amrigad, miiReba vanilis aromatis mqone spirtiani nayeni, 

romelic gamoiyeneba naturalur aromatizatorad ualkoholo 

sasmelebis warmoebaSi. 

cxrili 2.5.1 

 

evgenoluri rehanis meoradi nedleulis 

qimiuri Sedgeniloba 

 

komponentebis dasaxeleba 
Semcveloba, % 

abs. mSral nivTierebaze 

 

rehanis meoradi nedleulis mSrali 

nivTiereba, % 

 

a) ujredis kedlis komponentebi:  

celuloza 

lignini 

 

b) eqstraqtuli nivTierebebi: 

mTrimlavi nivTierebebi 

evgenoli 

eTanolSi xsnadi nivTierebebi 

wyalSi xsnadi nivTierebebi 

 

 

23-28 

 

 

 

30-38 

15-20 

 

 

3-7 

0,2-0,6 

1,5-2,5 

1,8-3,5 
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     evgenoluri rehanis meoradi nedleulis spirtiani nayenebis 

organoleptikuri maCveneblebis formirebaSi monawileobs 

agreTve mTrimlavi nivTierebebi da lignini. haeris Jangbadis 

moqmedebis Sedegad mTrimlavi nivTierebebi iJangebian. nayenis 

dayovnebis xangrZlivobis mixedviT daJangvis xarisxi sxva-

dasxvaa.  

     dayovnebis pirveli 6-8 Tvis ganmavlobaSi mTrimlavi 

nivTierebebi imyofebian naklebad daJangul formaSi, ris gamoc 

nayeni iZens arasasiamovno, mware gemos. evgenoluri rehanis 

meoradi nedleulis spirtiani nayenis 1-2 wlis dayovnebis Semdeg 

mTrimlavi nivTierebebis gadasvla xsnarSi neldeba da iwyeba 

JangviTi gardaqmnebi. am periodSi mTrimlavi nivTierebebi 

aswreben daJangvas garkveul zRvramde, ris gamoc  nayeni iZens 

sasiamovno rbil gemos.  

     mTrimlavi nivTierebebis daJangviT miRebuli nivTierebebi 

aumjobeseben ara marto gemur Tvisebebs, agreTve monawileoben 

mis qarvisfer-oqrosferi Seferilobis CamoyalibebaSi.  

     evgenoluri rehanis meoradi nedleulidan sakvebi aroma-

tizatoris miReba SeiZleba DdaCqardes eqstraqciis procesis 

intensifikaciiT. am mizniT Cvens mier eTerzeTebis qarxnebSi 

damontaJebuli iqna ukumacivrebiT aRWurvili gamosaxdeli 

aparatebi. danadgarze muSaoba mimdinareobs Semdegnairad: 

gadasadeni aparatidan evgenoluri rehanis nedleulis narCeni 

swrafad gadaaqvT sadistilacio-saeqstraqcio danadgaris kubSi, 

sadac mas amateben spirtian wyalxsnars 1:3 TanafardobiT. 

danadgaris hermetizaciis Semdeg amaorTqleblis orTqlis 

perangSi SehyavT yru orTqli, riTac acxeleben asaorTqlebel 

nivTierebebs.  
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     spirtiani wyalxsnaris orTqli macivarSi koncentrirdeba, 

kondensirdeba da isev brundeba kubSi. am gziT mimdinareobs 

evgenoluri rehanis meoradi nedleulis distilacia – 

eqstraqciis erTdrouli procesi. am dros xdeba TviT eqstra-

qtis daJangvac.  

     speqtrulma analizma gviCvena, rom spirtis simagris 

gadidebiT mTrimlavi da sxva araeTerzeTovani bunebis nivTi-

erebebis Semcveloba nayenSi ramdenadme mcirdeba, samagierod 

izrdeba evgenolis Semcveloba eqstraqtSi. 

eqstraqciis procesi grZeldeba 1,5-2 saaTis ganmavlobaSi. am 

dros eqstraqti iZens sasiamovno mixak-vanilis aromats da 

oqrosfer-qarvisfer Seferilobas. 

   evgenoluri rehanis meoradi nedleulidan miRebuli 

spirtiani nayenis aromatis CamoyalibebaSi did rols TamaSobs 

lignini. evgenoluri rehanis meoradi nedleulidan ligninis 

gamosavali Seadgens 3-6%. spirtiani xsnaris duRilis procesSi 

ligninis gamoyofa sakmaod Zlierdeba.   

aRniSnuli meTodi koniakis warmoebaSi cnobilia 

eTanolizis saxelwodebiT. am gziT miRebul produqts ki 

eTanollignini ewodeba. eTilis spirtis moqmedebiT xdeba 

ligninis daSla. am mdgomareobaSi igi ufro advilad iJangeba.  

eTanolizis Senelebuli procesis dros ligninidan 

gamoiyofa koniferilisa da sinapis spirtebi, romlebic advilad 

iJangebian ferment peroqsidazas monawileobiT aromatul 

aldehidebad – vanilinad da iasamnis aldehidad   

evgenoluri rehanis meoradi nedleulis spirtiani nayenidan 

ligninis   eqstraqciisas  vanilinisa  da  iasamnis  aldehidebis  
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warmoqmna iseve xdeba, rogorc es aRwerilia i.m. skurixinis mier 

sakoniake spirtebis warmoebaSi. 

 

     Aamrigad, evgenoluri rehanis meoradi nedleuli SeiZleba 

gamoyenebul iqnas sakvebi aromatizatoris misaRebad. 
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nax. 2.5.1.  evgenoluri rehanis eqstraqtuli nivTierebebis                                                                                      

gamowvlilvis speqtrogramebi sxvadasxva simagris 

spirtwyalxsnris gamoyenebisas: 

                 1 – 60% -iani eqstragenti 

                 2 – 70% -iani eqstragenti 

                 3 – 80% -iani eqstragenti 
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nax. 2.5.2  gamownexiT miRebul eqstraqtul nivTierebebze  
spirtxsnaris simagris gavlena 
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nax. 2.5.3.  eqstraqtis optikuri simkvrivis cvlileba 

evgenoluri rehanis nedleulis narCenis eqstragirebisas  

1 - λ = 360 nm;      2 - λ =422 nm; 

                 3 - λ = 550 nm      4 - λ =592 nm  
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2.6. ლიმონისებური რეჰანის ეთეროვანი ზეთის ქიმიური 

შედგენილობის გამოკვლევა 

 

     gamokvleul iqna eTerzeTovani mcenare _ limoniseburi 

rehani, romelic moyvanili iyo soxumis eTerzeTovani 

kulturebis zonalur sacdel sadgurSi. sacdeli nimuSebi 

analizisaTvis aRebuli iyo 15 seqtembers (yvavilobis faza)   da 

27 oqtombers (nayofis mocemis faza).  nedleulSi vsazRvravdiT 

mSrali nivTierebebis, eTerzeTebis, organuli mJavebis, vitamin 

"C"-s, mTrimlavi nivTierebebisa da saRebavebis, Saqrebis, saerTo 

azotis, nedli cilisa da nacris Semcvelobas. cxrilSi 2.6.1 

mocemulia limoniseburi rehanis nedleulis qimiuri analizis 

Sedegebi, saidanac Cans, rom sxvadasxva dros da sxvadasxva 

simwifis asakSi mokrefili limoniseburi rehani qimiurad 

gansxvavdeba. kerZod, SeimCneva zrda iseTi maCveneblebisa, 

rogoricaa: mSrali nivTiereba, eTerzeTebi, mJavebi, mTrimlavi 

da saRebavi nivTierebebi, saerTo azoti, cila da nacari. 

nedleulSi mcirdeba vitamini "C" da Saqris Semcveloba. 

  air-Txevaduri qromatografirebis meTodis gamoyenebiT 

limoniseburi rehanis zeTSi dadginda 26 komponentis arseboba, 

romelTa Soris Cven movaxdineT 6 komponentis identifikacia: 

limoneni, menToli, linalooli,  α-citrali,  β-citrali da 

evgenoli [5,8]. 
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nax. 2.6.1. limoniseburi rehanis eTerovani 

 zeTis qromatogramebi  

9-limoneni; 12-menToli; 14-linalooli; 16-β-citrali;  

18-α-citrali; 26-evgenoli 

 a. mokrefili 15/IX. b. mokrefili 27/X 
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cxrili 2.6.2. 

 

limoniseburi rehanis eTerovani zeTis  

qimiuri Sedgeniloba 

 

 

 

№ 

 

ereTzeTis komponentebis 

dasaxeleba 

komponentebis Semcveloba, 

% 

analizis Catarebis TariRi 

 

15. 09 

 

27. 10 

 
1 
 
6 
 
8 
 
1

1 
 
1

2 
 
1

3 
 
1

4 
 
1

5 
 
1

6 
 
1

8 
 
1

9 
 
2

0 
 

 
araidentificirebuli 

naerTi 
 
limoneni 
 
araidentificirebuli 

naerTi 
 

araidentificirebuli 
naerTi 

 
menToli 
 
araidentificirebuli 

naerTi 
 
linalooli 
 
araidentificirebuli 

naerTi 
 

β-citrali 
 

α-citrali 
 
araidentificirebuli 

naerTi 
 
araidentificirebuli 

naerTi 
 
araidentificirebuli 

naerTi 

 
0,11 
 

1,54 
 

0,46 
 

0,38 
 

9,53 
 

0,06 
 

26,69 
 

1,72 
 

21,06 
 

25,17 
 

5,68 
 

0,42 
 

0,08 
 

3,36 
 
 

 
0,66 
 

0,04 
 

0,19 
 

0,58 
 

12,95 
 

2,32 
 

15,07 
 

2,30 
 

11,90 
 

42,90 
 

7,07 
 

0,39 
 

1,39 
 

0,54 
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2
3 
 
2

6 

 
evgenoli 

 

 

 

     2.6.1. qromatogramidan Cans, rom limonisebiri rehanis 

eTerzeTis ZiriTad komponentebs warmoadgenen   α-citrali,     

β-citrali, linalooli da menToli. zeTis am da sxva 

komponentebis procentuli Semcveloba mocemulia cxrilSi 2.6.2. 

saidanac Cans, rom adreuli mosavlidan miRebuli zeTi 

gamoirCeva ufro maRali linaloolis, β-citralis da evgenolis 

SemcvelobiT, maSin rodesac gviani mosavlis zeTSi SeimCneva   

α-citralisa da menTolis zrda. 

     limoniseburi rehanis eTerovan zeTSi citralis didi 

raodenobiT arseboba zeTs sZens limonis aromats, rac iZleva 

imis saSualebas, rom aRniSnuli zeTi gamoyenebul iqnas limonis 

zeTis Semcvlelad kvebis mrewvelobaSi. 

 

 

2.7 ლიმონისებური რეჰaნის ნედლეულის 

შენaხვის პირობების გaვლენa ზეთშემცველობaზე 

 

     limoniseburi rehanis sacdeli nimuSebi inaxeboda SefuTvis 

gareSe (oTaxSi) da polieTilenis paketebSi (macivarSi). 

     Senaxvisas tardeboda mSrali nivTierebebisa da 

eTerzeTebis gansazRvra sakvlev nimuSebSi. analizis Sedegebi 
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moyvanilia cxrilebSi #2.7.1 da #2.7.2, saidanac Cans, rom oTaxis 

pirobebSi Senaxvisas SeimCneva nedleulis masis mkveTri 

Semcireba da eTerzeTis 

Semcvelobis zrda meoTxe 

dRemde, Semdeg ki isev iwyeba 

kleba. macivris pirobebSi zemoT 

aRniSnuli procesebi 

mimdinareobs nela - 

nedleulis masisa da 

zeTSemcvelobis maCveneblebi 

umniSvnelod klebulobs.  

eT
er

z
eT

is
 

S
em
c
ve
l
o
b
a,
 

ml
. 
%

 
   

0,
08

10
 

  
0,

12
17

 
 

0,
13

88
 

 
0,

22
72

 
 

0,
17

30
 

   

ne
d
l
eu

l
is

 w
o
ni
s
 

d
ak
l
eb
a,
 

%
 -   

42
,5

 
 

64
,0

 
 

67
,0

 
 

74
,0

 

ni
mu

S
is

 
w
o
na
, 

g
 

10
0   

57
,5

 
 

36
,0

 
 

33
,0

 
 

26
,0

 

 
S
en
ax

vi
s
 

va
d
a,
 

d
R
ee
b
S
i 

s
aw

yi
s
i 

ne
d
l
eu

l
i  2  3  4  5 

an
al

iz
is

 
Ca
t
ar

eb
is

 
d
r
o

 

27
. 1

0 
  

29
. 1

0 
 

30
.1

0  
31

.1
0  

01
.1

1 

№
  1   2  3  4  5  



 98 

                    

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c
x
r
il

i 
2.
7.
1.
 

l
im
o
ni

s
eb

u
r
i 

r
eh
an
is

 z
eT

S
em
c
ve
l
o
b
is

 c
vl

il
eb
eb

i 
 

o
T
ax

is
 p
ir

o
b
eb

S
i 

S
en
ax

vi
s
as

 



 99 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

eT
er

z
eT

is
 

S
em
c
ve
l
o
b
a,
 

ml
. 
%
 

  
0,

08
10

 
 

0,
08

90
 

 
0,

08
92

 
 

0,
10

00
 

 
0.

07
00

 
 

0.
07

00
 

 
 

ne
d
l
eu

l
is

 
w
o
ni
s
 

d
ak
l
eb
a,
 

%
  -   0,

5  0,
8  1,
5  1.
5  1.
5 

 

ni
mu

S
is

 w
o
na
, 

g
 

   
   

   
 

   
   

   
  1

00
 

 
95

,5
 

 
99

,2
 

 
98

,5
 

   
   

   
   

   
   

   
  9

8.
5 

   
   

   
   

 
   

   
   

  9
8.

5 

 
S
en
ax

vi
s
 

x
an
g
r
Zl

iv
o
b
a,
 

d
R
ee
b
i 

  
s
aw

yi
s
i 

ne
d
l
eu

l
i 

 2  4  6  8  10
  

an
al

iz
is

 
Ca
t
ar

eb
is

 
d
r
o

 

 
27

. 1
0 

 
29

. 1
0 

 
30

.1
0  

   
   

   
  0

2.
11

 
   

   
   

 
   

   
   

  0
4.

11
 

   
   

   
   

   
   

   
  0

6.
11

 

№
   1 

 
2  3  4 

 
5  6 

c
x
r
il

i 
2.
7.
2 

l
im
o
ni

s
eb

u
r
i 

r
eh
an
is

 z
eT

S
em
c
ve
l
o
b
is

 c
vl

il
eb
a 
ma
c
iv
r
is

  

pi
r
o
b
eb
S
i 

S
en
ax

vi
s
as

 (
po

l
ie
T
il

en
is

 p
ak
et

eb
S
i)
 

 



 100 

      

 

 

 

nax. 2.7.1. limoniseburi rehanis nedleulis 

zeTSemcvelobis cvlilebebi 

1. 6-dRiani Senaxvis Semdeg macivris pirobebSi 

2. 5-dRiani Senaxvis Semdeg oTaxis pirobebSi 
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     zeTSemcvelobis cvlileba limonisebur rehanis Senaxvisas 

oTaxisa da macivris pirobebSi gamoxatulia grafikulad 2.7.1 

naxazze; rogorc naxazidan Cans, Senaxvis dRidan zeTSemcveloba 

imatebs me-4 dRemde, Semdeg isev klebulobs. 

     saintereso iyo Segveswavla zeTis xarisxobrivi maCve-

neblebi nedleulis Senaxvis Semdeg. am mizniT Catarebuli iyo 

zeTebis qromatografiuli analizebi -  nedleulis  5 dRiani 

Senaxva oTaxis pirobebSi da  6 dRiani Senaxva macivarSi 

(polieTilenis paketebSi).     limoniseburi rehanis eTerzeTis 

xarisxobrivi cvlileba oTaxisa da macivris pirobebSi Senaxvis 

dros mocemulia cxrilSi 2.7.3. 

     Senaxuli limoniseburi rehanis nedleulidan miRebuli 

eTerzeTebis qromatogramebi warmodgenilia  nax. 2.7.2. isini 

naklebad gansxvavdebian sawyisi nedleulis zeTebis  qroma-

togramebisagan zeTis komponenturi SemadgenlobiT. orive 

SemTxvevaSi SeimCneva yvela komponentis xarisxobrivi cvlile-

bebi, rac moqmedebs zeTis xarisxze. 

     zemoTqmulidan gamomdinare, SeiZleba davaskvnaT, rom 

limoniseburi rehani kargad itans mcirevadian Senaxvas da es 

unda gaTvaliswinebuli iyos misi samrewvelo gadamuSavebisas. 
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cxrili 2.7.3. 
 

limoniseburi rehanis eTerzeTis qimiuri Sedgenilobis  

cvlilebebi oTaxisa da macivris pirobebSi 

Senaxvisas 

 

 
 
 

№ 
eTerzeTis komponentis 

dasaxeleba 

komponentebis Semcveloba 

oTaxis pirobebSi 
Senaxvisas 

macivris 
pirobebSi 
Senaxvisas 

 
1 
 

6 
 

8 
 

11 
 

12 
 

13 
 

14 
 

15 
 

16 
 

18 
 

19 
 

20 
 

23 
 

26 
 

 
araidentificirebuli naerTi 

 
limoneni 

 
araidentificirebuli naerTi 

 
araidentificirebuli naerTi 

 
menToli 

 
araidentificirebuli naerTi 

 
linalooli 

 
araidentificirebuli naerTi 

 

β-citrali 
 

α-citrali 
 

araidentificirebuli naerTi 
 

araidentificirebuli naerTi 
 

araidentificirebuli naerTi 
 

evgenoli 

 
0,23 
 

0,18 
 

0,08 
 

0,70 
 

11,34 
 

5,87 
 

11,36 
 

3,23 
 

13,61 
 

36,38 
 

1,56 
 

0,12 
 

3,59 
 

1,06 
 

 
0,14 
 

0,10 
 

0,07 
 

0,92 
 

10,28 
 

4,63 
 

20,41 
 

1,81 
 

16,65 
 

36,19 
 

3,57 
 

0,07 
 

3,26 
 

0,48 
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nax. 2.7.2. limoniseburi rehanis eTerzeTis 

qromatogramebi  

a. 5-dRiani Senaxvis Semdeg oTaxis pirobebSi  

b. 6-dRiani Senaxvis Semdeg macivris pirobebSi 

             9-limoneni; 12-menToli; 14-linalooli; 16- β-citrali;  

                         18-α-citrali;  26 - evgenoli  
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2.8   ლიმონისებური რეჰანის ნედლეულიდან 

           სპირტიანი ნაყენების მიღების ტექნოლოგია 

 

     limoniseburi rehanis nedleulisagan spirtul nayens vRebu-

lobdiT sami variantiT (cdiT): 

1. nedleuls vaqucmacebdiT (10 mm) da vasxavdiT 70% 

spirtian wyalxsnars 1:4 TanafardobiT; 

2. daqucmacebul nedleuls vamatebdiT 80% spirtis 

wyalxsnars 1:4 SefardebiT; 

3. nedleuls eqstragirebas vukeTebdiT 96% spirtiT. 

nedleuli:spirti 1:4 TanafardobiT. 

 

     samive variantSi nayeni mzaddeboda 2 kviris ganmavlobaSi. 

nayens vfiltravdiT marlaSi. miRebuli nayeni 7 dRe-Ramis 

ganmavlobaSi yovndeboda, ris Semdegac dekantaciiT vacilebdiT 

naleqs da vzomavdiT narevis da naleqis moculobas. 

     amgvarad miRebul naleqSi vsazRvravdiT eTerzeTis 

Semcvelobas, simagres da narevis fardobiT simkvrives. 

limoniseburi rehanisagan spirtiani nayenis miRebis  teqno-

logiuri procesebis Tanamimdevroba mocemulia teqnologiur 

sqemaze. 

     limoniseburi rehanisagan nayenis misaRebad nedleulis da 

masalis danaxarjis gamoTvlebi mocemulia cxrilSi 2.8.1. 

miRebul nayenSi vzomavdiT simagres da fardobiT simkvrives   

20 OC. agreTve vsazRvravdiT eTerzeTebis da eqstragirebuli 

nivTierebebis raodenobas nayenSi. analizis Sedegebi mocemulia 

cxrilSi 2.8.2. arsebuli monacemebi saSualebas iZleva 

SevadginoT procesis balansi limoniseburi rehanidan spirtiani 

nayenebis misaRebad (cxrili 2.8.3). 
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limoniseburi rehanis aromatizatoris 

miRebis teqnologiuri procesis sqema 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

nedleuli 

daqucmaceba 

CatvirTva 
dasayovneblad 

 

dayovneba 2-
kviris 

ganmavlobaSi 

spirtiani 
xsnari 

mza nayeni-
aromatizatori 

nayenis 
moxsna 



 106 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
mi
R
eb
u
l
ia
 

eT
er

 
z
eT

is
 

S
em
c
ve
-

l
o
b
a,

 
Gg

 

   
0,
09
50
 

 
0,
09
63
 

 
0,
09
56
 

  

u
w
yl

o
 

s
pi
r
t
is

 
S
em
c
ve
- 

l
o
b
a 

21
7,
98
 

 
24
4,
84
 

 
27
7,
18

 

s
im
ag

r
e,
 

%
 

mo
c

 

57
,7
9 

 
67
,5
3 

 
78
,0
1 

mo
c
u

l
o
b
a 

s
m3
 

37
7,
20
 

 
36
2,
57
 

 
35
5,
31

 

ma
s
a,
 

g
  

34
4,
4 

 
32
4,
5 

 
30
4,
5 

 

 
g
ax

ar
j
u
l
ia
 

 

eT
er

-
z
eT

i,
 

g
 

0,
11
30
 

 
0,
11
30
 

 
0,
11
30

 

u
w
yl

o
 

s
pi
r
t
i,
 

s
m3

 

 
28
0  

32
0  

38
4  

w
ya
l
-

s
pi
r
t
. 

na
ye
ni
, 

s
m3

 

40
0  

40
0  

40
0 

ne
d
l
e-

u
l
i,
 

g
 

10
0  

10
0  

10
0 

Ee
qs

t
r
a-

qc
ii
s
 

x
an
g
r
Z-

l
iv
o
b
a,
 

d
R
ee
b
i 

14
  14
  14
 

S
ef

ar
-

d
eb
a 

ne
d
l
e-

u
l
i:
 

w
ya
l
-

s
pi
r
t
i-

an
i 

na
ye
ni
, 

g
/s
m3

 

 
1:
4  

1:
4  

1:
4  

eq
s
t
r
a-

g
en
t
is

 
s
im
ag

r
e,
 

%
 m
o
c
. 

70
  80
  96
 

№
  1  2  3  

c
x
r
il

i 
2.
8.
1 

 

ne
d
l
eu

l
is

a 
d
a 
ma
s
al

eb
is

 m
ia
x
l
o
eb

iT
i 

g
am
o
an
g
ar

iS
eb

a 
l
im
o
ni

s
eb
u
r
i 

r
eh
an
is

 n
ed

l
eu

l
id

an
 e
qs

t
r
aq
c
ii

s
 p
r
o
c
es

is
 s

x
va
d
as

x
va
  

s
im
ag

r
is

 w
ya
l
-s
pi
r
t
ia
ni

 n
ar

ev
eb

iT
 

 



 107 

 
cxrili 2.8.2 

 
limoniseburi rehanis spirtiani naynebis (eqstraqtebis)  

fizikur-qimiuri maCveneblebi 
 
 

cdis 
№ 

eqstragentis 
simagre, 
% moc. 

eTerzeTis 
Semcveloba nayenSi, 

% 

eqstraqtirebuli 
nivTierebebis 
Semcveloba, 

% 

nayenis 
SefardebiTi 
simkvrive 

20°С g/sm3 

 
1 
 
2 
 
3 

 
70 
 
80 
 
96 

 
0,0276 

 
0,0297 

 
0,0314 

 
0,80 
 

1,20 
 

1,40 

 
0,913 

 
0,895 

 
0,857 

 

 

 

     rogorc cxrilidan Cans, nayenis miRebis procesSi nayenis 

gamosavali eqstraqtis masasTan saSualod Seadgens 91,2%, 

eTerzeTis gadasvlis % nedleulidan nayenSi _ 84,70% xolo 

uwylo spirtis danakargi _ 24,5%. 
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თავი III.   ძირითადი ექსპერიმენტული 

შედეგების მათემატიკური დამუშავება 

 

     obieqturi Sefasebis mizniT, Cveni gamokvlevis eqsperi-

mentalur Sedegebs vamuSavebdiT maTematikur-statistikuri 

meTodebiT [55,56.102]. kerZod gamokvleuli iqna dispersia da 

saSualo Sedegebis standartuli gadaxra. stiudent-fiSeris 

cxrilis mixedviT dasaSvebi cdomilebaa 0,95. mas vsazRvravdiT 

stiudentis kriteriumebis mixedviT. Semdeg sizustis gansazRvra 

xdeboda miRebuli saSualo SedegebiT. 

  maTematikurad damuSavda limoniseburi rehanis eTerovani 

zeTis air-qromatografiuli analizis Sedegad miRebuli Ziri-

Tadi komponentebis monacemebi: limoneni, menToli, linalooli, 

α-citrali, β-citrali da evgenoli. 

  

  limonenisaTvis.

1. vpoulobT saSualo Sedegs 

  1.54; 1,56; 1,52.   

        ∑
=

=
n

i
iX

n
iX

1

_
 

        54,1
3

52,156,154,1_
=

++
=X  

         

2. viTvliT dispersias 

        
1

)(
1

_
2

2

−

−
=

∑
=

n

XX
S

n

i
i

 

        0004,0
13

)54,152,1()54,156,1()54,154,1( 222
2 =

−
−+−+−

=S  
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3. vpoulobT calkeuli Sedegebis standartul gadaxras 

        
2SS x =  

        02,00004,0 ==xS  

        

4. vsazRvravT calkeuli Sedegebis standartul gadaxras 

        
n

SS
x

2

=−      

        

         01,0
3

0004,0
==−

x
S  

          

5. stiudent-fiSeris cxriliT vpoulobT stiudentis 

kriteriums dasaSvebi albaTobiT α=0,95. fardobiTi 

cdomileba aRmoCnda 78,2=αt  [149]. 

6. vpoulobT saSualo Sedegebis gansazRvris sizustes α=0,95. 

         εα=tα⋅Sx  

          εα=2,78 * 0,02=0,05 

7. vsazRvravT Α saSualo maCveneblis fardobiT cdomilebas 

         ΑsaS=ε0,95⋅100 ⁄ a 

 

         Α1=            = 3.246     

        

0.05 *100 
    1.54 
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         Α2=          =  3.205 

 

         Α3= =3.289 

 

 

         ΑsaS=           =3.246 

 

          ΑsaS= 3.246 

   

menTolisaTvis.

1. vpoulobT saSualo Sedegs 

  9,53; 9,56; 9,50.     

         

        53,9
3

50,956,953,9_
=

++
=X  

         

2. viTvliT dispersias 

        
1

)(
1

_
2

2

−

−
=

∑
=

n

XX
S

n

i
i

 

        0009,0
13

)53,950,9()53,956,9()53,953,9( 222
2 =

−
−+−+−

=S  

         
3. vpoulobT calkeuli Sedegebis standartul gadaxras 

        
2SS x =  

        03,00009,0 ==xS  

4. vsazRvravT calkeuli Sedegebis standartul gadaxras 

        
n

SS
x

2

=−      

0.05 *100 
    1.56 

0.05 *100 
      1.52 

3.246+3.205+3.289 
              3 

9.53 
 

0.0009 



 112 

        

         018,0
3

0009,0
==−

x
S  

 

5. stiudent-fiSeris cxriliT vpoulobT stiudentis 

kriteriums dasaSvebi albaTobiT α=0,95. fardobiTi 

cdomileba aRmoCnda 78,2=αt  [149]. 

6. vpoulobT saSualo Sedegebis gansazRvris sizustes α=0,95. 

         εα=tα⋅Sx  

          εα=2,78⋅0,03=0,083 

7. vsazRvravT Α saSualo maCveneblis fardobiT cdomilebas 

         ΑsaS=ε0,95⋅100 ⁄ a 

         Α1= 871,0
53,9

100083,0
=

⋅
 

         Α2= 868,0
56,9

100083,0
=

⋅
 

         Α3= 873,0
50,9

100083,0
=

⋅
 

         ΑsaS= 871,0
3

873,0868,0871,0
=

++
     

          ΑsaS=0.871 

  linaloolisaTvis.

1. vpoulobT saSualo Sedegs 

  26,69; 26,73; 26,60   

        ∑
=

=
n

i
iX

n
iX

1

_
 

        67,26
3

60,2673,2669,26_
=

++
=X  

 

2. viTvliT dispersias 
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1

)(
1

_
2

2

−

−
=

∑
=

n

XX
S

n

i
i

 

        004,0
13

)67,2660,26()67,2673,26()67,2669,26( 222
2 =

−
−+−+−

=S  

3. vpoulobT calkeuli Sedegebis standartul gadaxras 

        
2SS x =  

        066,0004,0 ==xS  

4. vsazRvravT calkeuli Sedegebis standartul gadaxras 

        
n

SS
x

2

=−      

        

         038,0
3
004,0

==−
x

S  

 

5. stiudent-fiSeris cxriliT vpoulobT stiudentis 

kriteriums dasaSvebi albaTobiT α=0,95. fardobiTi 

cdomileba aRmoCnda 78,2=αt  [149]. 

6. vpoulobT saSualo Sedegebis gansazRvris sizustes α=0,95. 

         εα=tα⋅Sx  

          εα=2,78*0,066=0,18 

7. vsazRvravT Α saSualo maCveneblis fardobiT cdomilebas 

         ΑsaS=ε0,95⋅100 ⁄ a 

         

         Α1=          =0.674 

 

 

          

0.18 *100 
     26.69 
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         Α2=           =0.673 

 

         Α3=           =0.676 

         

         ΑsaS=                =0.674 

         ΑsaS=0.674      

            

   α-citralisaTvis.

1. vpoulobT saSualo Sedegs 

  25,17; 25,20; 25,15     

        ∑
=

=
n

i
iX

n
iX

1

_
 

         17,25
3

15,2520,2517,25_
=

++
=X  

 

2. viTvliT dispersias 

        
1

)(
1

_
2

2

−

−
=

∑
=

n

XX
S

n

i
i

 

        0017,0
13

)20,2515,25()17,2520,25()12,2517,25( 222
2 =

−
−+−+−

=S  

3. vpoulobT calkeuli Sedegebis standartul gadaxras 

        
2SS x =  

        04,00017,0 ==xS  

4. vsazRvravT calkeuli Sedegebis standartul gadaxras 

        
n

SS
x

2

=−      

        

         024,0
3

0017,0
==−

x
S  

 

0.18 *100 
     26.73 

0.18 *100 
    26.60 

0.674+0.673+0.676 
               3 
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5. stiudent-fiSeris cxriliT vpoulobT stiudentis 

kriteriums dasaSvebi albaTobiT α=0,95. fardobiTi 

cdomileba aRmoCnda 78,2=αt  [149]. 

6. vpoulobT saSualo Sedegebis gansazRvris sizustes α=0,95. 

         εα=tα⋅Sx  

          εα=2,78*0,04=0,11 

       εα=0,11 

7. vsazRvravT Α saSualo maCveneblis fardobiT cdomilebas 

         ΑsaS=ε0,95⋅100 ⁄ a 

 

         Α1=          =0.437 

 

         Α2=          =0.436  

         

         Α3=          =0.437 

 

         ΑsaS=                  =0.437 

 

   β-citralisaTvis.

1. vpoulobT saSualo Sedegs 

   21,06;  21,12;  21,0. 1.54; 1,56; 1,52.   

        ∑
=

=
n

i
iX

n
iX

1

_
 

        06,21
3

0,2112,2106,21_
=

++
=X  

 

 

 

0.11 *100 
   25.17 

0.11 *100 
   25.20 

0.11 *100 
   25.15 

0.437+0.436+0.437 
                3 
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2. viTvliT dispersias 

        
1

)(
1

_
2

2

−

−
=

∑
=

n

XX
S

n

i
i

 

        0036,0
13

)06,210,21()06,2112,21()06,2106,21( 222
2 =

−
−+−+−

=S  

3. vpoulobT calkeuli Sedegebis standartul gadaxras 

        
2SS x =  

        06,00036,0 ==xS  

4. vsazRvravT calkeuli Sedegebis standartul gadaxras 

        
n

SS
x

2

=−      

        

         03,0
3

0036,0
==−

x
S  

 

5. stiudent-fiSeris cxriliT vpoulobT stiudentis krite-

riums dasaSvebi albaTobiT α=0,95. fardobiTi cdomileba 

aRmoCnda 78,2=αt  [149]. 

6. vpoulobT saSualo Sedegebis gansazRvris sizustes α=0,95. 

         εα=tα⋅Sx  

          εα=2,78*0,06=0,17 

7. vsazRvravT Α saSualo maCveneblis fardobiT cdomilebas 

         ΑsaS=ε0,95⋅100 ⁄ a 
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         Α1=          =0.807 

 

         Α2=           =0.804 

 

         Α3=           =0.809 

 

         ΑsaS=                 =0.806 

 

         ΑsaS=0.806 

    

evgenolisaTvis.

1. vpoulobT saSualo Sedegs 

    3,36;  3,42;  3,32.    

        ∑
=

=
n

i
iX

n
iX

1

_
 

        36,3
3

32,342,336,3_
=

++
=X  

 

2. viTvliT dispersias 

        
1

)(
1

_
2

2

−

−
=

∑
=

n

XX
S

n

i
i

 

        003,0
13

)36,332,3()36,342,3()36,336,3( 222
2 =

−
−+−+−

=S  

3. vpoulobT calkeuli Sedegebis standartul gadaxras 

        
2SS x =  

        05,0003,0 ==xS  

 

0.17 *100 
   21.06 

0.17 *100 
   21.12 

0.17 *100 
   21.0 

0.807+0.804+0.809 
               3 
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4. vsazRvravT calkeuli Sedegebis standartul gadaxras 

        
n

SS
x

2

=−      

        

         03,0
3
003,0

==−
x

S  

 

5. stiudent-fiSeris cxriliT vpoulobT stiudentis 

kriteriums dasaSvebi albaTobiT α=0,95. fardobiTi 

cdomileba aRmoCnda 78,2=αt  [149]. 

6. vpoulobT saSualo Sedegebis gansazRvris sizustes α=0,95. 

         εα=tα⋅Sx  

          εα=2,78⋅0,05=0,14 

7. vsazRvravT Α saSualo maCveneblis fardobiT cdomilebas 

         ΑsaS=ε0,95⋅100 ⁄ a 

 

         Α1=          =4.166 

 

         Α2=          =4.093 

 

         Α3=          =4.217 

 

         ΑsaS=                =4.158 

 

         ΑsaS=4.158 

                 

0.14 *100 
    3.36 

0.14 *100 
    3.42 

0.14 *100 
    3.32 

4.166+4.093+4.217 
              3 
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D saSualo fardobiTi cdomileba yvela Catarebuli nimu-

SisTvis Seadgens: 

 

             ΑsaS=                                =1.7 

 

  amgvarad, MmaTematikuri statistikis meTodebiT analizis 

Catarebisas gamoirkva, rom saSualo fardobiTi cdomileba 

ZiriTadi komponentebis gansazRvrisas ar aRemateba 5-s, rac 

Tavsdeba dadgenili cdomilebis farglebSi da ar scildeba 

dasaSvebi cdomilebis zRvrebs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.246+0.871+0.674+0.437+0.806+4.158 
                               6 
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დ ა ს კ ვ ნ ე ბ ი 

 

1. pirvelad iqna gamokvleuli rehan “kelasuri 2”-is 

eTerovani zeTis qimiuri Sedgeniloba.  dadgenilia, rom zeTis 

ZiriTadi komponentia evgenoli, romlis raodenobac nedl zeTSi 

saSualod Seadgens 80%-s. zeTis ZiriTadi Tanamdevi 

komponentebia: n-cimeni, ilangeni, β-elemeni, β-kariofileni, 

germakreni-D, β-mirceni. rehan “kelasuri 2”-is nedleulis 

gadamuSavebiT miRebuli msubuqi da mZime zeTebis Tanafardobaa 

1:4. 

2. dadgenilia, rom alkoholiani da ualkoholo sasmele-

bisaTvis gankuTvnili mixakis aromatizatoris misaRebad 

SeiZleba gamoyenebul iqnas rehanis pirveladi da meoradi 

zeTebis narevi. 

3. dadgenilia, rom gamoxdis procesSi warmoSobili ucxo 

minarevebi (artefaqtebi) zeTs aZlevs arasasiamovno suns. 

damuSavebulia rehanis zeTis natriumis borhidridiT 

gasufTavebis xerxi, romelic mniSvnelovnad aumjobesebs sakvebi 

aromatizatoris xarisxs.  

4. dadgenilia, rom rehanis eTerovani zeTis arafenoluri 

nawilis organoleptikuri maCveneblebi damokidebulia rehanis 

zeTidan misi gamoyofis xerxze. saukeTeso xarisxis arafenoli 

miiReba rehanis zeTis KOH-is 25%-iani xsnariT damuSavebis 

Sedegad.  

    tutiT  eqstraqciis  dros  miiReba  mxolod   50%-mde  

arafenolebi,  kaliumis  evgenolatSi  darCenili  arafenolebis  

emulgirebuli nawili SeiZleba gamoyofil iqnas gadadeniT.  
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5. pirvelad iqna miRebuli rehanis zeTis arafenolidan 

aromatizatori “golbazili”. Seswavlilia am axali produqtis 

qimiur-biologiuri Tvisebebi. 

         “golbazilma”  moskovSi gamarTul  saxalxo meurneobis  

miRwevaTa gamofenaze  daimsaxura vercxlis medali. 

6. pirvelad damuSavda sakvebi mixakis aromatizatoris 

miRebis teqnologia rehanis nedleulis narCenebidan. 

7. pirvelad iqna Seswavlili dasavleT saqarTveloSi 

moyvanili limoniseburi rehanis nedleulis qimiur-

teqnologiuri maCveneblebi. 

     dadgenilia, rom  limoniseburi rehanis nedleuli mdidaria  

eTerzeTebiT,   organuli  mJavebiT,   SaqrebiT,   mTrimlavi  da  

saRebavi nivTierebebiT. 

8. air-Txevadi qromatografirebis meTodis gamoyenebiT 

dadginda, rom limoniseburi rehanis eTerzeTi Seicavs Semdeg 

komponentebs: citrals, menTols, limonens da sxva, romlebic 

aZleven mas limonis aromats. 

9. pirvelad iqna dadgenili, rom limoniseburi rehanis 

nedleulis aerobul pirobebSi Senaxvisas zeTSemcveloba 

izrdeba, Semdeg klebulobs. zeTis xarisxobrivi maCveneblebi 

Senaxvis pirobebSi ar ganicdis mniSvnelovan cvlilebebs. 

10. Seswavlilia limoniseburi rehanis spirtwyalxsnariT 

eqstragirebis procesi. miRebul Sedegebze dayrdnobiT damuSa-

vebulia spirtiani nayenebis miRebis teqnologia. 

11. kvlevis Sedegebi safuZvlad daedo arsebuli wesiT 

damtkicebul Semdeg teqdokumentaciebs:  

 

 



 122 

• “golbazilis” miRebis teqnologiuri reglamenti da     

teqnikuri pirobebi; 

• rehanis eTerzeTis gasufTavebis teqnikuri pirobebi da  

teqnologiuri instruqcia; 

• alkoholiani sasmelis - “cimbiruli balzamis” - teqnikuri 

pirobebi da teqnologiuri instruqcia; 

• ualkoholo specialuri daniSnulebis sasmelebis – 

iodirebuli “limonidis” -  teqnikuri pirobebi da 

teqnologiuri instruqcia. 
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