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w i n a s i t y v a o b a 
 

gemokvebiT produqtebs Soris Tambaqo ikavebs gansakuT-

rebul adgils, ramdenadac mas gaaCnia moxmarebis speci-

fikuri forma - bolis saxiT, romelic warmoiqmneba Tam-

baqos wvis Sedegad. amitom aucilebelia, rogorc fermen-

tirebuli Tambaqos da maTi narevebis, agreTve sigaretis 

wvis (daferfvlis) dros gamoyofili bolis, sruli qimi-

uri Sedgeniloba iqnas dadgenili. es SesaZlebelia dad-

genili iqnas, sxvadasxva saxis Tambaqosa da bolis daw-

vrilebiTi qimiuri analizis dros, kvlevis obieqturi me-

Todebis gamoyenebiT. 

Tambaqos qimiuri Sedgenilobis Tanamedrove instrumen-

taluri analizi gulisxmobs aqroladi nivTierebebis ga-

moyofas, koncentrirebas, qimiuri nivTierebebis klasebad 

dayofas, identifikacias da calkeuli komponentebis rao-

denobriv gansazRvras. 

Tambaqos boli warmoadgens Tambaqos wvis Sedegad mi-

Rebul nivTierebaTa maRali koncentraciis mqone aero-

zols, romelic Seicavs 3 aTasze met komponents. maT So-

ris SesaZloa arsebobdes qimiuri naerTebi, romelic saf-

rTxes uqmnis adamianis organizmis janmrTelobas, rogo-

ricaa: maRalmolekuluri policikluri naxSirwylebi, 

fisovani kondensati, azotis da naxSirbadis oqsidebi, 

benzpireni, radioaqtiuri poloniumi da sxv. 

mniSvnelovani wvlili Tambaqos qimiis Seswavlis saqme-

Si Seitanes ucxoelma da qarTvelma mecnierebma. aqtiur 

kvlevas eweodnen a. a. Smuki, p. g. asmaevi, m. g. zagoruiko, 

g. s. ilini, m. f. maSvovcevi, i. g. maxnaCovi, v. p. pisklovi, 

m. p. piatnicki, a. p. smirnovi, v. v. Cernikovi, e. n. Sapova-
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lovi. d. devdariani, S. CxeiZe, n. labartyava, m. k. mixailo-

vi, reidi, oniSi, jonsi, rodmani, kuki, xolmesi, normani, 

apleiarda, erkslebeni, valtci, vinderi, piqte, kundifi, 

markunasi, miuleri da sxv. 

saqarTvelos subtropikuli meurneobis saxelmwifo 

iniversitetSi Tambaqos qimiisa da teqnologiis kursi 

TiTqmis 50 welia iswavleba, magram qarTul enaze am sa-

ganSi saxelmZRvanelo ar arsebobs, amitom saswavlo kur-

sis aTviseba gaZnelebulia. studentebi sargebloben uc-

xoenovani literaturiT (ZiriTadad rusul enaze), rom-

lis xelmisawvdomobac gaZnelebulia. 

winamdebare saxelmZRvanelos Sedgena, am xarvezis Sev-

sebas isaxavs miznad. saxelmZRvanelo Sedgeba 14 Tavisa-

gan, romelSiac ganxilulia Tambaqos nedleulisa da bo-

lis qimiuri Sedgeniloba, wvis procesi da bolis kompo-

nentebis warmoqmnis wyaro, maTi zemoqmedeba adamianis or-

ganizmze, Tambaqos bolis Sedgenilobis regulirebis sa-

fuZvlebi, xarisxis dadgenis meTodebi da usafrTxoebis 

maCveneblebi. 

saxelmZRvaneloSi gamoyenebulia ruseTis Tambaqosa da 

wekos samecniero-sakvlevi institutis da krasnodaris po-

liteqnikuri  institutis Tambaqos qimiis kaTedris muSak-

Ta naSromebi. 

saxelmZRvanelo gankuTvnilia umaRlesi saswavleble-

bis sasursaTo-produqtTa teqnologiis specialobis da 

masTan axlos mdgomi sxva specialobis studentebisaTvis. 

saxelmZRvanelo dazRveuli ar iqneba xarvezebisa da 

naklovanebebisagan, avtori didi madlierebiT miiRebs yve-

la saqmian SeniSvnas da winadadebas. 

 
mayvala fruiZe, 

akademiuri doqtori, sruli profesori 
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Tavi I  

 

a l k a l o i d e b i 
 

alkaloidebi warmoadgens, fuZe Tvisebis mqone, mcena-

reuli warmoSobis azotSemcvel organul naerTebs, isini 

miekuTvnebian biologiurad aqtiur nivTierebebs, romle-

bic cocxal organizmebze Zlier zegavlenas axdenen. al-

kaloidebi agebulebiT Zlier gansxvavebuli arian, amitom 

maTi klasifikacia sakmaod garTulebulia. dReisaTvis mi-

Rebulia alkaloidebis klasifikacia maTi molekulebis 

azotSemcveli fragmentebis mixedviT. am niSnis mixedviT 

alkaliodebi iyofian: piridinis, pirolidinis da piperi-

dinis warmoebulebad. 

Tambaqos alkaloidebi ZiriTadad warmoadgenen piridi-

nis warmoebulebs: 
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TambaqoSi aRmoCenilia nikotonis da anabazinis tipis 

alkaloidebi. am jgufis nivTierebis ganxilvisas unda 

aRiniSnos, rom nikotini ganapirobebs mowevis fiziologi-

ur aucileblobas. TambaqoSi Semavali alkaloidebidan 

95-97% nikotinze modis. 

 

 

1.1 n i k o t i n i  

Tambaqodan sufTa saxiT nikotini jer kidev 1828 wels 

gamoyves poseltma da reimanma, magram misi aRnagoba karga 

xans daudgeneli rCeboda, mxolod 1893 wels pinerma mra-

valjeradi eqsperimentebis Sedegad sabolood daadgina 

misi qimiuri struqtura. nikotins C10H14N2  (1-meTil-2-(3-pi-

ridil)-pirolidini) gaaCnia Semdegi struqturuli agebu-

leba: 

 
 
nikotinis fizikuri Tvisebebi. nikotini Tavisufalis 

saxiT warmoadgens ufero zeTisebr siTxes, romelic kar-

gad ixsneba organul gamxsnelebSi (eTilis spirtSi, go-

girdis eTerSi, benzolSi da sxv.), agreTve 600C qveviT da 

2100C-ze zeviT nebismieri TanafardobiT ixsneba wyalSi. 

aRniSnul temperaturebs Soris misi xsnadoba SezRudu-

lia. agreTve misi xsnadoba najer wylian marilxsnareb-

Sic ecema. 

nikotinis duRilis temperatura atmosferul wnevaze 

sakmaod maRalia (2470C), amitom mis gadadenas awarmoeben 
vakuumis qveS. magaliTad, misi duRilis temperatura 1,3 
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kpa (10mm ver. w.s.) wnevis dros Seadgens 1130C, xolo 2,4 

kpa-ze (18 mm.ver.w.s) 124,50C. 
bunebrivi nikotini sinaTlis sxivs marcxniv abrunebs da 

Seadgens   20
D =-168,20. xolo misi marilebi marjvniv mabrune-

beli arian. magaliTad, sulfatebisaTvis  20
D =+84,80, qlor-

hidratisTvis ki   20
D =+102,20. nikotinis gardatexis maCveneb-

li 
20
Dn =1,5282, simkvrive 

3100092,1  kg/m3. nikotinis wyal-

xsnaris maqsimaluri STanTqmis speqtri ultraiisfer are-

Si Seadgens max =259nm, misi es Tviseba nikotinis gansaz-

Rvris speqtrofotometrul meTodSi gamoiyeneba. 

ramdenadac normalur pirobebSi nikotini siTxes war-

moadgens, igi mis zemoT orTqlis garkveul drekadobas 

qmnis, romlis sidide didi ar aris da damokidebulia 

teqmperaturaze: 200C-ze igi tolia 4,25 kpa-is, 1000C - 4,65 
kpa-is (34,88 mm vercx. wy.), amitom organuli gamxsnelebis 

aorTqlebisas misi dakargva praqtikulad ar xdeba. 

nikotinis Tvisebas warmoadgens aorTqleba wylis or-

TqlTan erTad, rac daedo safuZvlad TambaqoSi nikoti-

nis raodenobis gansazRvris meTods, agreTve Tambaqos 

narCenebidan nikotinis gamowvlilvis meTods. 

nikotinis gadadenis dros mxedvelobaSi miiReba misi 

Tavisufali forma, xolo bmuli formis ukeT gadasade-

nad kolbaSi umateben tutes. sakvebi marilis damateba 

zrdis nikotinis gadadenis siCqares. 

Tu nikotins gaaCnia wylis orTqliT gadadenis Tviseba, 

es ar iTqmis nikotinis marilebze, miuxedavad imisa, rom 

Setutianebis gareSe distiliatSi aRmoCenili iqna niko-

tini. sapapirose Tambaqoebis  pH-is sidide yovelTvis 7-ze 

dabalia, amitom mTlianad nikotini imyofeboda marilebis 

saxiT, am dros nikotinis gadadenis SesaZlebloba gamow-

veulia nikotinis marilebis hidroliziT, aseT nikotins 
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uwodeben "Tavisufals", rac akademikos a. a. Smukis mixed-

viT arasworia. 

"Tavisufali" nikotinis raodenoba garkveulwilad da-

mokidebulia Tambaqos  pH-ze, rac ufro metia misi sidi-

de, miT ufro meti nikotini gadadis distiliatSi. samwu-

xarod "Tavisufali" nikotinis distiliatSi gadasvlis 

dinamika Seswavlili ar aris. amitom Tambaqos daxasiaTe-

ba "Tavisufali" nikotinis mixedviT sakmaod pirobiTi si-

didea, rac SeiZleba moxdes mxolod gadadenis procesis 

mkacri reJimis pirobebSi. 

 
nikotinis qimiuri Tvisebebi.  nikotinis wyalxsna-

rebs mkveTri tute reaqcia gaaCniaT, rac imaze miuTiTebs, 

rom igi aris Zlieri organuli fuZe. misi fuZe Tviseba 

ganpirobebulia misi molekulis SedgenilobaSi piridini-

sa da pirolidinis rkalebis arsebobiT. nikotini, ro-

gorc fuZe nivTiereba mJavebTan marilebs warmoqmnis, ro-

melTa umetesoba wyalSi kargad ixsneba. nikotinis formu-

lidan gamomdinare is or mJaur fuZes unda warmoadgen-

des, magram mJavebTan urTierTqmedebis dros is avlens 

erTmJauri fuZis Tvisebebs, es SeiZleba aixsnas Semdegnai-

rad, wyalxsnarSi nikotins disociaciis ori konstanta 

gaaCnia, romelTagan erTi tolia 
7107   da miekuTvneba 

pirolidinis rgolis ufro Zlier fuZes, xolo meore 

tolia 
11104,1   romelic miekuTvneba Zlier sust fuZes - 

piridinis rgols. orive konstantidan gamomdinare niko-

tini SeiZleba gatitruli iqnas rogorc erTmJauri fuZe. 

sinamdvileSi ititreba mxolod pirolidinis fuZe, xolo 

piridinisa - ara. amitom nikotinis TiToeuli molekulis 

gatitvraze ixarjeba erTi molekula HCl da naxevari mo-
lekula H2SO4. gamoTqmuli mosazreba advilad dasturdeba 

eqsperimentaluri monacemebiT, Zlieri araorganuli mJave-

bis gamoyenebis dros. 
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axalgadadenili nikotini haerze Senaxvisas swrafad 

iJangeba, is jer moyviTalo, xolo Semdeg muqi xdeba. Se-

degad miiReba fisisebri sasiamovno aromatis mqone masa. 

nikotinis Jangvis produqtebSi aRmoCenili iqna misi sxva-

dasxva warmoebuli, agreTve aminebi da nikotinis mJava. 

aRsaniSnavia, rom advilad iJangeba "Tavisufali" nikoti-

ni. xolo misi marilebi saerTod ar iJangeba haerze xan-

grZlivi Senaxvis drosac. frankerburgis mier SemoTavaze-

buli iqna nikotinis Jangvis meqanizmis sqema:  
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nikotinze susti mJangvelis moqmedebisas (AgO) pirolidi-

nis jgufi kargavs oTx atom wyalbads, ris Sedegadac warmo-

iqmneba nikotini. agreTve oqsinikotinis sinTezireba SesaZle-

belia agreTve nikotinis wyalxsnarze wyalbadis zeJangis 

(H2O2) damatebiT. Jangva oTaxis temperaturaze mimdinareobs. 

nikotini farTod gamoiyeneba sxvadasxva saxis sinTezis Ca-

satareblad gamomuSavebuli iqna nikotinamidisagan  nikotinis 

mJavis (vitamin PP) miRebis meTodi. DSualed etaps warmoadgens 

alkaloidis nikotinis mJavamde daJangva Zlieri mJangvelebis 

HNO3, KMnO4 da sxva. gamoyenebul nikotins exliCeba piroli-

dinis rgoli da warmoiqmneba nikotinis mJava: 

 
nikotinisagan SesaZlebelia miRebuli iqnas Semdegi 

produqtebi: 

 
nikotinis damaxasiaTebel Tvisebas warmoadgens eTile-

nis oqsidTan reagireba, ris Sedegadac miiReba 

eTilolnikotini. 
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Tavisi TvisebebiT es nivTiereba mkveTrad gansxvavdeba 

nikotinisagan: wvis dros eTilolnikotini iSleba elementa-

rul fragmentebad da mimdinareobs Tambaqos denikotiniza-

ciis procesi, ris gamoc nikotinis koncentracia bolSi 

mkveTrad mcirdeba. Tambaqos eTilenis oqsidiT damuSavebam 

praqtikuli mniSvneloba miiRo warmoebaSi uxeSi nedleu-

lis mosawevi Tvisebebis Sesarbileblad. sakmaod swrafad 

mimdinareobs denikotinizaciis procesi rodesac eTilenis 

oqsidis koncentracia aris 150g/m3, xolo temperatura 500C. 
alkaloidebs, maT Soris nikotinsac axasiaTebs speci-

fikuri feradi reaqciebi. n-dimeTilaminbenzaldehidiT ni-

kotini (wiTlad, vardisfrad), romelic Semdeg iisferSi 

gadadis. reaqcias axorcieleben koncentruli mareilmJa-

vas (HCL) Tanaobisas. wiTeli Seferiloba warmoiqmneba ni-

kotinis epiqlorhidratTan gacxelebisas. didi mniSvnelo-

ba eniWeba bromcianTan reaqcias. 
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aromatuli aminis saxiT SeiZleba gamoyenebuli iqnas 

anilini, sulfanilis mJava da sxva nivTierebebi. reaqciis 

Sedegad warmoiqmneba yviTlad an sxva ferad SeRebili 

nivTierebebi. feris intensivobis mixedviT SesaZloa gan-

sazRvruli iqnas nikotini. aseTi reaqciebi gamoiyeneba 

laboratoriul avtomatebSi TambaqoSi nikotinis raode-

nobrivi gansazRvrisaTvis. 

nikotinisa da sxva alkaloidebisaTvis damaxasiaTebe-

lia daleqvis reaqciebi, ris Sedegadac warmoiqmneba gar-

kveuli Sedgenilobis naleqi, romelic agreTve SesaZlebe-

lia gamoyenebuli iqnas Tambaqos alkaloidebis raode-

nobrivi analizisaTvis: 

  

reagenti naleqis Sedgeniloba 

platinis qloridi 4221410 )(C PtClHClNH    

vercxlis qloridi 3221410 )(C HgClNH  

silicium volframis mJava ( OHSiOWONH 22123221410 2)()C    

pikrinis mJava 2733621410 )(C ONHCNH  

 

xSirad Tambaqos alkaloidebis raodenobrivi da Tvi-

sobrivi analizisas iyeneben dragendorfis reaqtivs, ro-

melic Seicavs bismiumis iodats da kaliumis iodats. ni-

kotinze zemoqmedebisas warmoiqmneba wiTeli kristaluri 

naleqi. reaqtivs Zlieri mgrZnobeloba gaaCnia. 

 

nikotinis warmoqmnis wyaroebi. nikotinis miReba labo-

ratoriul pirobebSi SesaZlebelia. pirvelad es piqtem 

ganaxorciela (1895), amasTanave daadgina misi struqturu-

li formula. piqtes mixedviT nikotinis sinTezis sqema 

Semdegia: 



 13

 

 
 

SemdegSi iqna SemoTavazebuli nikotinis sinTezis uf-

ro srulyofili meTodebi, magram arcerTi ar Seedereba 

ekonomiurobiT a. a. Smukis mier 1930 wels SemuSavebul me-

Tods wekosa da Tambaqos narCenebidan nikotinis miRebis 

Sesaxeb. 

meTodis arsi SemdegSi mdgomareobs: Tambaqosa da we-

kos narCenebs Seatutianeben da Semdeg benziniT ukeTeben 

eqstraqcias. miscelidan gadadenian benzins da gogirdmJa-

vis damatebiT Rebuloben nikotinis sulfats. sulfati-

dan gamoyofen fisovan nivTierebas, ris Semdeg gamoyofen 

nikotins marilis amiakiT damuSavebiT. nikotins gamoyo-
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fen sareaqcio aris ganSrevebis Semdeg da gadadenian va-

kuumis qveS. ufro sufTa saxis nikotini miiReba Tu kiriT 

xdeba Tambaqos narCenis Setutianeba da orTqliT gadade-

na. sabWoTa kavSiris periodSi am wesiT xdeboda nikoti-

nis miReba. axla swarmoebs axali meTodebis gamomuSaveba, 

romelic ufro srulyofili iqneba. 

 

 

1.2 nikotinis Tanmdevi alkaloidebi 

 

analizis Tanamedrove meTodebis gamoyenebiT SesaZle-

beli gaxda TambaqoSi 30-ze meti alkaloidis aRmoCena. 

zogierTi maTgani mocemulia qvemoT: 
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warmoSobis mixedviT es nivTierebebi SeiZleba davyoT 

or jgufad: romlebic mxolod cocxal masalaSi warmo-

iqmnebian (nornikotini, anabazini) da romlebic Setexvis 

Semdeg periodSi gadamuSavebis dros warmoiqmnebian. ram-

denadac Tanmdev alkaloidebSi ufro meti raodenobiT 

arian nornikotini da anabazini, miT ufro dawvrilebiT 

ganvixilavT. 

nornikotini. nornikotinis Seswavla gaaadvila iman, 

rom es alkaloidi raodenobiT aris Tambaqos velur sa-

xeobaSi (Nicotiana glutinosa). fizikuri TvisebebiT nornikoti-

ni nikotins mogvagonebs. axalmiRebuli nornikotini war-

moadgens ufero zeTs, romlis duRilis temperatura at-

mosferul wnevaze 2670C aRwevs, xolo 66.6kpa-ze 

(0,5mmvrc.sv.)  1200C. simkvrive udris 3kg/m3100737,1  . gar-

datexis maCvenebeli 5373,15,18 Dn . bunebriv nikotins gaaC-

nia sxivis marcxniv mobrunebis unari   8,8823 D , wyal-

Si da organul gamxsnelebSi xsnadobis unariT is niko-

tins waagavs. ultraiisfer speqtrSi STanTqmis maqsimumi 

Seadgens 259,5nm. 
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ramdenadac nornikotini meorad fuZes warmoadgens, mas 

SeuZlia marilmJavasTan mogvces natriumis nitratTan er-

Tad nitrozonornikotini. 

 
es aris mniSvnelovani reqcia, romelic gamoiyeneba am 

alkaloidis raodenobrivi gansazRvrisaTvis. 

a. a. Smuki aRwers nornikotinis sinTezs, romlis saw-

yis nivTierebas nikotini warmoadgens. magaliTad, nikoti-

nis qlorbenzolTan urTierTqmedebisas warmoebs piroli-

dinis rgolis daSla, ris Sedegadac warmoiqmneba N - ace-
tilmeTanikotini, romelic SemdgomSi gardaiqmneba ace-

tilnornikotinad, xolo acetilis jgufis moxleCis Sem-

deg - nornikotinad: 

 

 
 

nornikotinis toqsikuroba 10-jer naklebia vidre niko-

tinis amasTan dakavSirebiT iyo mcdeloba mosawev nawar-

mSi nikotini nornikotiniT CaeacvlebinaT seleqcionere-

bis mier gamoyvanili iqna Tambaqo, romelSic wamyvani ad-

ghili nornikotins ekava, magram man ver hpova gamoyeneba, 
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vinaidan Tambaqos wvis dros nornikotini gardaiqmneboda 

miozminad, romelsac arasasiamovno surneleba aqvs da 

dabla swevda Tambaqos mosawev Rirsebebs. 

anabazini. anabazini warmoadgens mTavar alkaloids ve-

luri saxis TambaqoSi - Nicotiana glauca.-Si. es alkaloidi 

sufTa saxiT warmoadgens uferul zeTismagvar siTxes. is 

kargad ixsneba wyalsa da organul gamxsnelebSi, magram 

Znelad aqroladia wylis orTqli gadadenisas. atmosfe-

rul wnevaze mas gaaCnia duRilis temperatura 2760C, xo-
lo 0,3kpa (2mm ver. w.s.)  wnevis dros - 1050C. is xasiaTdeba 

Semdegi fizikuri maCveneblebiT - simkvrive 

,100455,1 3 3kg/m  5430,120 Dn ,    020 2,82D ,  

nm259max  . anabazinisagan SesaZlebelia miRebuli iqnas 

nitroanabazini. 

anabazinis sinTezi pirvelad iqna ganxorcielebuli N-

benzoilpiperidinisagan eTilis eTerSi kondensaciiT ni-

kotinis mJavasTan. 

anabazini ufro toqsikuria vidre nikotini, amitom is 

jiSebi, romlebic momatebuli raodenobiT Seicavs am al-

kaloids, naklebad gamoiyeneba mosawevi nawarmis dasamza-

deblad. 

 

 

1.3 TambaqoSi alkaloidebis gansazRvris meTodebi 

 

alkaloidebis jamuri raodenobis gansasazRvravad mra-

vali meTodi gamoiyeneba, romelic SeiZleba davyoT eqvs 

jgufad. 

titruli meTodebi. mas pirvelyovlisa miekuTvneba ke-

leris meTodi, romelic mdgomareobs imaSi, rom Tambaqos 

jer atutianeben alkaloidebis marilebidan ganTavisuf-
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lebis mizniT, ris Semdeg mas gamowvlilaven gogirdis da 

petroleinis eTerebiT da titraven gogirdmJaviT (H2SO4). 

kundifisa da markunasis mixedviT Setutianebis Semdeg 

Tambaqos alkaloidebs gamowvlilaven qloroformiTa da 

benzoliT da titraven marilmJaviT (HCL) 
farTo gamoyeneba hpova pfilis meTodma, romlis mixed-

viT Tambaqos Seatutianeben, alkaloidebs gadadenian or-

TqliT. gamoleqaven distiliatidan pikrinis mJaviT, na-

leqs gamoaclian gaxsnian mduRare wyalSi da alkaloi-

debTan SekavSirebul pikrinis mJavas sazRvraven natriu-

mis hidroqsidiT (NaOH) gatitvriT. 

gravitaciuli meTodebi. dafuZnebuli arian alkaloi-

debis Sesabamisi reagentebiT gamoleqvaze da naleqis 

awonvaze. SedarebiT gavrceleba hpova bertranis meTodma, 

romlis mixedviT Tambaqos Seatutianeben da alkaloidebs 

gadadenian orTqliT, gamoleqaven siliciumvolframis 

mJaviT. warmoqmnil naleqs xangrZlivi dayovnebis Semdeg 

filtraven, aSroben da wonian. naleqis masiT gamoiTvlian 

alkaloidebis raodenobas. 

kolorimetruli meTodebi. am meTodebis safuZvels 

warmoadgens alkaloidebis feradi reaqciebi bromceanis 

reaqtivTan. alkaloidebis raodenobaze msjeloben Sefer-

vis intensivobis mixedviT. komponentebis gansasazRvravad 

iyeneben avtomatur mowyobilobas. kolometruli meTode-

bi maRali mgrZnobelobisani arian, Tumca gamoyenebuli 

reagenti toqsikuri ar aris. 

speqtrofotometruli meTodebi. alkaloidebis raode-

nobis gansasazRvravad Tambaqos saerTaSoriso organiza-

ciis korestas rekomendaciiT SemoTavazebuli aris vi-

listas meTodi, rogorc standartuli speqtrofotomet-

ruli meTodi, romelic SemdegSi mdgomareobs. alkaloi-

debs winaswar Setutianebuli Tambaqodan gadadenian or-

TqliT, agroveben distiliats da ultraiisferi speqtris 
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areSi speqtrofotometrze gansazRvraven eqstinqciebs 236, 

259 da 282 nm talRis sigrZe, magram mxolod am talRis 

sigrZeze eqstinqciis gansazRvra SeuZlebelia, ramdenadac 

garda alkaloidebisa distiliati Seicavs sxva nivTiere-

bebsac, romlebic damatebiTad STanTqaven sinaTlis sxivs. 

dadgenili iqna, rom es adsorbacia sworxazobrivad ic-

vleba 230 - 260 nm-is zRvrebSi. mis sidides iTvaliswine-

ben 236 da 282 nm talRis sigrZeze da miRebul sidideebs 

iyeneben formulaSi eqstinqciis (E) WeSmariti sididis 

gansasazRvravad, romelic ganpirobebulia nikotiniTa da 

Tanmdevi alkaloidebiT. 

 2/)(059,1 282236259 EEEE  . 

meTodi aris martivi, zusti da farTo gavrceleba moi-

pova. mis nakls warmoadgens speqtrofotometris qonis au-

cilebloba, agreTve xangrZlivi da mciremwarmoebluri 

gadadena orTqliT. am operaciis aRmofxvris mizniT Semo-

Tavazebuli iqna Tambaqos damuSaveba aqtivirebuli naxSi-

riT mJaur areSi. aduRebis Semdeg wyliani eqstraqti ufe-

ruldeba, filtraven da sazRvraven alkaloidebis kon-

centracias speqtrofotometrze ise, rogorc zemoT aris 

aRwerili. aseTi meTodi ufro met gamoyenebas hpovebs 

praqtikaSi 

qromatografiuli meTodebi. am meTods iyeneben im Sem-

TxvevaSi, rodesac saWiroa ganisazRvros TiToeuli alka-

loidi. es meTodebi Seucvlelia aRniSnuli miznis gansa-

xorcieleblad, magram raodenobrivi gansazRvra didi si-

zustiT Zalian Znelia. alkaloidebi SeiZleba dayo nebis-

mieri qromatografiuli meTodiT, magram yvelaze efeqtu-

ria gazuri qromatografiis meTodi. pikebis farTis mi-

xedviT SesaZloa ganisazRvros alkaloidebis raodenoba. 

"donis gansazRvris" tipis meTodebi. es meTodebi im 

SemTxvevaSi gamoiyeneba, rodesac saWiroa alkaloidebis 

ara saerTo raodenobrivi gansazRvra, aramed am raodeno-
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bis Sedareba standartul SedgenilobasTan. magaliTad, 

Tu standartSi alkaloidebis Sedgeniloba Semoifargle-

ba H sididiT, maSin axali meTodi uzrunvelyofs daaxa-

risxos Tambaqo nikotinis raodenobis mixedviT, ufro me-

tia Tu naklebi reglamentirebul H sididesTan Sedare-

biT. nax. 1 naCvenebia nikotinis gansazRvrisaTvis saWiro 

mowyobilobis sqema.  

 

 
 nax. 1. nikotinis ganmsazRvreli 

mowyobilobis sqema. 

1 - Sebrunebuli macivari; 2 - sacobi; 3 

- sareaqcio WurWeli; 4 - reagentis gamxsne-

li; 5 - Camosaxsmeli onkani; 6 - Tambaqos 

da sxva komponentebis kolba; 7 - gamacxe-

lebeli; 8 - sareaqcio aris amrevi mowyobi-

loba. 

 

kolbaSi 6 aTavseben Tambaqos 

garkveul raodnobas, umateben sak-

veb marils, tutes da garkveuli 

raodenobis wyals, Semdeg kolbas 

acxeleben da distiliats agrov-

ben WurWelSi 3. iqve umateben gar-

kveul droSi siliciumvolframis 

mJavas, romelic boWavs garkveuli 

raodenobiT nikotins. SeuboWavi 

nikotinis raodenobis dasadgenad 

distiliats uSveben onkaniT 5 

filtris qaRaldze, romelic gaJ-

RenTili aris dragendorfis xsna-

riT. qaRaldis gawiTleba adastu-

rebs "Tavisufali" nikotinis arse-

bobas. am SemTxvevaSi nikotinis ra-

odenoba aWarbebs mocemul H do-
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nes. es meTodi saSualebas iZleva 20 wuTSi ganisazRvros 

nikotinis raodenoba. 

 

 

1.4 TambaqoSi nikotinis  gansazRvris meTodi 

 

nikotinis raodenoba mraval faqtorzea damokidebuli 

da garkveul zRvrebSi meryeobs. pirvel yovlisa TviTon 

Tambaqos foTlis firfita xasiaTdeba nikotinis araTana-

bari raodenobrivi ganawilebiT (nax. 2). erTi foTlis 

SemTxvevaSi nikotinis raodenoba izrdeba Sua ZarRvidan 

foTlis kideebisaken da fuZidan wverosaken. Sua ZarRvi 

Seicavs nikotinis yvelaze mcire raodenobas. 

 

 
 

nax. 2. nikotinis raodenoba 

(mSral wonaze gadaangariSebiT, %) 

Tambaqos foTlis firfitis calkeul 

nawilebSi (andreadisis mixedviT). 

 

 

 

sawarmoo pirobebSi Tambaqos nedleulis aRebas Setex-

vas (5-6 jeradi) awarmoeben foTlis teqnikuri simwifis 

pirobebSi, rac agreTve axdens nikotinis Semcvelobaze 

gavlenas. nikotinis Semcveloba izrdeba qveda Setexvis 

foTlebidan zeviT. 

Tambaqos nedleulSi, romelic aris erTi da igive bo-

tanikuri jiSis, erTi da igive Setexvis da erTi da igive 

wesiT aris gamSrali, ufro naklebia nikotini Ria Sefe-

rilobis foTlebSi. 

nikotinis Semcvelobaze gavlenas axdens Tambaqos bo-

tanikuri jiSi; sxvadasxva jiSis Tambaqo, moyvanili erTi 
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da igive pirobebSi SeiZleba gansxvavdebodes 3-jer niko-

tinis raodenobiT. 

nikotini didi raodenobiT grovdeba mSral klimatur 

pirobebSi da piriqiT, misi raodenoba SegviZlia Sevamci-

roT 3-5-jer foTlebSi, misi morwyviT. 

nikotinis Semcvelobaze gavlenas axdens sasuqebis ga-

moyeneba. dadgenili iqna SeTvisebadi azotis pirdapir-

proporciuli damokidebuleba nikotinis SemcvelobasTan 

TambaqoSi. 

nikotinis raodenobis zrdis faqtorebs warmoadgens 

Tambaqos mcenarisaTvis yvaviledebis Tavis watexa da ga-

furCqvna (namxrebidan wanazardis mocla). 

fermentirebul TamqoSi nikotinis saSualo raodenoba 

Seadgens 2-2,3%, SeiZleba iyos agreTve 1%-ze naklebi da 

4%-ze meti nikotinis Semcveloba fermentirebul Tambaqo-

Si. 

 

 

1.5 alkaloidebis warmoqmna da maTi roli 

Tambaqos mcenareSi 

 

cdebiT dadgenili iqna, rom nikotini Tambaqos fesvTa 

sistemaSi sinTezirdeba. Tambaqos foTlebSi, romelic 

damynili iyo pomidorze saerTod ar Seicavda nikotins, 

xolo rodesac piriqiT pomidori iyo damynili Tambaqos 

mcenareze, pomidvtis foTlebi DSeicavda nikotins. 

Tanamedrove meTodebis, pirvel rigSi izotopebis gamo-

yenebiT dadgenili iqna, Tu sad warmoiqmneba alkaloide-

bis Semadgeneli nawilebi. maT warmoqmnaSi gadamwyveti 

roli aminomJavebs ekisrebaT. magaliTad pirolidinis 

rgolis warmoqmnis winamorbeds aminomJava ornitini war-

moadgens, piridinisas - asparaginis mJava, xolo piperidi-

nisas ki lizini. 
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mniSvnelovan moments is warmoadgens, rom nikotinisa 

da misi Tanmdevi alkaloidebis biosinTezi ZiriTadad 

fesvebSi mimdinareobs, sadac amiakis pirveladi sinTezi 

da araorganuli azotis araorganuli formidan orga-

nulSi gadasvla mimdinareobs. amasTan dakavSirebiT alka-

loidebi SegviZlia ganvixiloT rogorc amiakis gamauvne-

belyofeli da azotis Semgrovebeli. 

fesvebSi sinTezirebuli alkaloidebi iq ar grovdebi-

an aramed mcenaris sxva organelebSi gadanawildebian. am 

TvalsazrisiT alkaloidebi azotis transportirebis 

formas warmoadgenen. 

Tambaqos mcenaris cxovelmyofelobis dros nikotinis 

alkaloidebi urTierTgardaiqmnebian. magaliTad, nikoti-

nis pirolidinis birTvisagan warmoiqmneba anabazinis pipe-

ridinis birTvi. am dros xuTwevriani heterociklis eq-

vswevrianad gafarToeba xdeba nikotinis meTilis jgufis 

xarjze. anabazini Tavis mxriv SeiZleba gardaiqmnas anata-

binad. SeiniSneba agreTve JangviTi gaxleCa rogorc nakle-

badmdgradi pirolidinis rgolisa, SedarebiT martivi 

alifaturi agebulebis nivTierebebis warmoqmniT. 

amrigad, alkaloidebi monawileoben azotis saerTo mi-

mocvlaSi. alkaloidebis sruli daSla mimdinareobs Tam-

baqos TeslebSi maTi momwifebis dros. am dros mimdinare-

obs ujredis mTeli azotSemcveli nivTierebebis mobili-

zacia samarago cilis sinTezisaTvis. izotopebis gamoye-

nebiT, cdebiT dadginda, alkaloidebis degradaciis Sede-

gad, aminomJavebisa da cilebis warmoqmnis SesaZlebloba. 
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Tavi II. 

 

araalkaloiduri bunebis 

azotSemcveli naerTebi 
 

akademikos a. Smukis monacemebiT Tambaqos nedleuli 

Seicavs alkaloidebis garda aranakleb mniSvnelovan 

azotSemcvel nivTierebebs, (cxr. 1), romlebic monawileo-

ben Tambaqos xarisxis CamoyalibebaSi. 

amrigad, nikotinis azoti warmoadgens saerTo azotis 

mxolod 10%-s. 
cxrili 1. 

 

Tambaqos nedleulSi azotis Semcveloba, % 

 

maT Soris 
saerTo 

azoti cilebsa da 

aminonaerTebSi 
nikotinSi 

azotis 

mJavaSi 
amiakSi 

3,7 2,77 0,40 0,07 0,46 

4,6 2,92 0,31 0,80 0,57 

3,0 1,97 0,37 0,16 0,50 

3,9 2,85 0,34 0,24 0,47 

 

bevri azotSemcveli nivTiereba miekuTvneba sxvadasxva 

klass da maTi xarisxobrivi Sedgeniloba sakmaod rTulia, 

xolo raodenoba did diapazonSi icvleba. sakmarisia iT-

qvas, rom saerTo azotis raodenoba Tambaqos sxvadasxva 

nimuSebSi meryeobs 1,5-5% da meti. azotSemcveli nivTiere-

bebis jgufSi Tu rogor icvleba azotis raodenoba sxva-

dasxva jiStipebis mixedviT mocemulia cxrilSi 2. 
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cxrili 2. 

 

azotis Semcveloba Tambaqos sxvadasxva jiS-tipebSi, % 

 

komponentebi aromatuli 
cecxlze 

gamSrali 
berlei merilandi 

azoti:     

aminuri 0,096 0,545 0,166 0,062 

cilovani 0,976 0,746 0,451 1,320 

nitratebi kvali kvali 0,383 0,019 

serTo 2,173 1,615 3,247 2,296 

amiaki 0,086 0,098 0,130 0,107 

asparagini 0,048 0,021 0,091 0,013 

glutamini 0,016 0,027 0,029 0,034 

aqroladi 

fuZeebi 
0,237 0,231 0,509 0,800 

nikotini 0,161 0,297 0,448 0,196 

 

yuradReba unda mieqces araalkaloiduri bunebis Sem-

deg azotSemcvel nivTierebebs: amiaks, aminebs, aminomJa-

vebs, nitratebsa da cilamagvar nivTierebebs. 

 

 

2.1 a m i a k i 

 

Tambaqos nedleuls aqvs unari daagrovos amiaki, amino-

marilebis saxiT. amiakis Semcvloba meryeobs farTo 

zRvrebSi (0,02-dan 0,5%-mde) jiSisa da agroteqnikur Ro-

nisZiebebze damokidebulebiT. am komponentis mniSvneloba 

didia Tambaqos xarisxis CamoyalibebaSi, amitom dReisaT-

vis damuSavebulia mravali meTodi TambaqoSi misi gansaz-

RvrisaTvis. 
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karg Sedegebs iZleva meTodi, romelic damyarebulia 

amiakis (NH3) urTierTqmedebaze qloramin Б-sa da Timol-

Tan. am dros warmoiqmneba ra indofenoli, mis gansaz-

Rvras awarmoeben speqtrafotometrze 670nm talRis sig-

rZeze. am meTodiT iqna gansazRvruli ruseTis Tambaqos 

da wekos (ВИТИМ) institutSi amiaki, afxazeTis aromatu-

li Tambaqos "samsun 155"-is sxvadasxva nimuSebi. amiakis sa-

Sualo sididem am nimuSebSi Seadgina 0,3%. 

Tambaqos cocxal foTolSi ufro naklebi amiaki grov-

deba vidre savaWro nimuSebSi. amiakis warmoqmna mosavlis 

aRebis Semdgomi gadamuSavebis dros miuTiTebs azotSem-

cveli nivTierebebis meworad gardaqmnebze. gansakuTrebu-

lad izrdeba amiakis Semcveloba fermentaciis procesSi. 

ar aris gamoricxuli, rom es mimdinareobs qinonuri kom-

pleqsis warmoqmnis Sedegad fermentatuli da qimiuri 

gardaqmnebis dros, romelic frankerburgis mixedviT Sem-

degia: 

 
 

 
 

Semdgomi gaxleCa Tavisufali aminomJavebis qinon ami-

nuri kompleqsis monawileobiT messonis mixedviT Semde-

gia:  
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2.2 a m i n e b i 

 

bolo wlebSi Tambaqos nedleulSi aRmoCenili iqna 

aminebi. Tambaqos mJavuri reqciebis Sedegad da aminebis 

maRali aqroladobis gamo, es nivTierebebi monawileoben 

TambaqoSi mxolod marilebis saxiT. qromatografiuli 

analizis meTodebis saSualebiT iqna identificirebuli 

meTilamini, eTilamini, izopropiamini, izobuTilamini,  - 

fenileTilamini, meTil-eTilamini, meTilpropilamini, pi-

rolidini  , - piperidini da sxva. 

140 sxvadasxva Tambaqos nimuSis analizis Sedegad dad-
ginda, rom Tambaqos saerTo azotis 0,15 - 1,36%^ aminur 
azotze modis. zogierT TambaqoSi aRiniSneba meoradi ami-
nebi (mkg/g): dimeTilamini - 31-43, meTileTilamini 1-3,  die-
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Tilamini da meTilaropilamini jamSi 8-10. Tambaqos ana-
lizma aCvena, rom aminebis saerTo raodenobam masSi Sead-
gina 0,1%, Tambaqos saerTo raodenobidan. pirveladi, meo-
radi da mesameuli aminebi monawileoben TiTqmis Tanabari 
raodenobiT. am jgufis nivTierebis diferencirebuli gan-
sazRvrisaTvis iqna gamoyenebuli analizis originaluri 
meTodebi, romelic damyarebulia aminebis, meTilis orJan-

gTan urTierTqmedebasTan, rodesac PH=3-4 dros. am reaq-
ciis dros gamoiyofa yviTeli kompleqsi, romelTa gamow-
vlilva swarmoebs organuli gamxsnelebiT. 

 
 

2.3 a m i n o m J a v e b i 
 

qaRaldze qromatografirebis meTodiT TambaqoSi aRmo-
Cenili iqna Tavisufali aminomJavebi, romelTa raodenoba 
Zlier cvalebadia. Tambaqos calkeul nimuSebSi aRmoCeni-
li iqna Semdegi aminomJavebi (mkg/g): lizini - 22-48, histi-
dini 157-207, arginini - 10, hidroqsiprolini - 268-629, meTi-
onini - 1120-1430, asparaginis mJava - 261-296, glutaminis mJa-
va - 196-335, prolini 3140-3210, glicini 53-56, alanini 443-
508, valini - 59-77, izoleicini 34-41, leicini - 10-11, Tiro-
zini 405-513, fenilalanini - 154-223. 

aminuri azotis saerTo raodenoba (cxr. 2) did zRvreb-
Si meryeobs. aman asaxva hpova v. k. iunoSevis naSromSi, 
romlis mixedviTac van-sliaikis meTodiT ganisazRvra 
Tambaqos sxvadasxva SrobiT miRebul nimuSebSi Tavisufa-
li aminomJavebi, romelic 0,169-dan 0,586mg-mdea erT gram 
TambaqoSi. 

 
 

2.4 n i t r a t e b i 
 

nitratebis arseboba TambaqoSi gansakuTrebul inte-
ress iwvevs. imasTan dakavSirebiT, rom pirolizis dros 
maT SeuZliaT miiRon monawileoba konceregenuli nivTie-
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rebebis warmoqmnaSi, rogoricaa nitrozoaminebi, maTi ra-
odenoba dReisaTvis sistematurad kontroldeba. 

azotis nitratebis gansasazRvravad (NO3-ze gadaangari-

SebiT) SemuSavebulia swrafi da zusti fotometruli me-

Todi 3,4 dimeTilfenolis gamoyenebiT. meTodi saSuale-

bas iZleva gansazRvruli iqnas nitratebi NO3-is doneze, 

0,1%-is sizustiT. aRmoCenili iqna, rom nitratebis Sedge-

niloba meryeobs Zalian farTo speqtrSi. kvalidan - 6^-

mde. bevri nitrati iqna aRmoCenili muq TambaqoebSi ker-

Zod berleis jiS-tipis TambaqoSi. 

 

 

2.5 cilamagvari  nivTierebebi 

 

ganvixilavT cilamagvar nivTierebebs, romlis calkeu-

li fraqciebi gansxvavdebian wyalSi da tuteSi xsnado-

biT. nivTierebis saxelwodeba atarebs principul xasiaTs. 

Cveulebrivad maT miakuTvneben cilovan nivTierebebs, ram-

denadac isini ganisazRvrebian rogorc cilovani nivTie-

rebebi morisa da barSteinis meTodikis mixedviT. orive 

SemTxvevaSi iTvaliswineben Tambaqos wyalSi xsnadi nivTi-

erebebis azotis gansazRvras, romelic ileqeba ZmarmJavas 

saSualebiT, xolo barSteinis meTodis mixedviT es nivTi-

oerebebi ileqeba spilenZis hidroqsidiT Cu(OH)2. 
Tambaqos mwvane foTlis kvlevis dros, romelic Sei-

cavs namdvil cilas orive meTodi iZleva erTnair Sede-

gebs. mxolod Tambaqos kvlevebis dros, romelsac gavli-

li aqvs mosavlis aRebis Semdgomi gadamuSavebis sruli 

cikli, aRiniSneba mniSvnelovani gansxvaveba: moris mixed-

viT ganisazRvreba 30-16%-iT naklebi azoti, vidre bar-

nSteinis mixedviT. 

qimiuri Sedgenilobis mixedviT cocxali Tambaqos 

foTlidan miRebuli cila mkveTrad gansxvavdeba cilisa-

gan, romelic miRebulia fermentirebuli foTlidan. ami-
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tom cilas mizanSewonilia ewodos cilamagvari, imis gaT-

valiswinebiT, rom SesaZlebelia maTi imave meTodebiT 

gansazRvra, romliTac cilebs sazRvraven. 

cilamagvari nivTirebebis dawvrilebiT Seswavla dawye-

buli iqna 1950 wlebSi krasnodaris politeqnikuri insti-

tutis (КПИ) Tambaqos teqnologiis kaTedraze p. g. asmae-

vis xelmZRvanelobiT. aRniSnuli nivTierebebis warmoqmnis 

meqanizmis Seswavlis dros gaTvaliswinebuli iqna is, 

rom Tambaqos foTlis Srobisa da fermentaciis dros Se-

iniSneba polifenoluri nivTierebebis Jangva da maTi ga-

dasvla qinonebSi, romlebic aqtiurad moqmedeben aminom-

Javebze. warmoqmnil qinonur kompleqss SeuZlia monawile-

oba miiRos sxvadasxva reaqciebSi mesonis sqemis mixedviT. 

qinonebs unari SeswevT reaqciaSi Sevidnen ara mxolod 

aminomJavebTan, aramed proteinebTan da cilovan fragmen-

tebTan. am reaqciebis Sedegad warmoiqnmneba nivTierebebi, 

romelTac sxvadasxva xsnadobis xarisxi gaaCniaT wyalsa 

da tuteSi, aseve arian uxsnadebic. am nivTierebebSi azo-

tis arseboba da unari gamoileqon spilenZis hidroqsi-

diT (Ca(OH)2) gvaZlevs uflebas mivakuTvnoT cilamagvar 

nivTirebebs.  

eqsperimentuli monacemebiT SesaZlebeli gaxda mTeli 

rigi monacemebis miReba, romelic adasturebs qinonamine-

bis urTierTqmedebas. amisaTvis gamoyenebuli iqna arCevi-

Ti gamoleqva qinonaminebisa  siliciumvolframis mJaviT. 

amasTanave gaTvaliswinebuli iyo  daJanguli polifeno-

lebis (qinonebis SeqceviTi ukuJangva) sistemaSi, indigo-

karmini-hidrosulfiti-Tambaqos gamowvlili. sxvadasxva 

Srobis meTodebis gamoyenebiT miRebuli trapizond 1867-

ze Catarebuli cdebis Sedegebi mocemulia cxrilSi 3.  
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cxrili 3. 

 

mJauri ricxvisa da azotis Sedgenilobis damokidebuleba 

Tambaqos Srobis saxeebze 

 

Sroba mJauri ricxvi 
azoti qinon aminur 

naerTebSi, mg. 

cecxlze 0,68 0,034 

mzeze 1,38 0,435 

CrdilSi 1,39 0,537 

sardafSi 2,32 0,833 

 

cxrili 3-is analizi gviCvenebs, rom Srobis gaxan-

grZliveba mimdinareobs ara marto ukuJangviTi polifeno-

lebis dagrovebiT, aramed azotis zrdiT aminoqinonur na-

erTebSi. amasTanave mJauri ricxvis fardobiTi zrda, mniS-

vnelovnad CamorCeba azotis Semcvelobas aminoqinonur 

naerTebSi, rac aixsneba qinonebis aqtiuri monawileobiT, 

aminoqinonuri kompleqsebisa da Semdgomi maTi kondensa-

ciis produqtebis warmoqmnaSi. am tipis naerTebs gaaCnio-

aT mniSvnelovani molekuluri wonebi. arian muqi Seferi-

lobis da arian daJanguli produqtebi. 

fermentaciis dros izrdeba "cilovani" azoti, rome-

lic gansazRvrulia barnSteinis mixedviT. fermentaciis 

reJimisa da Srobis meTodebisagan damokidebulebiT feno-

luri naerTebis Jangva da qinonebis kondensacia mimdina-

reobs sxvadasxva intensivobiT, romelsac Tan axlavs tu-

texsnadi fraqciis zrda. 

cilamagvari kompleqsi warmoiqmneba, aminomJavebis re-

ducirebad SaqrebTan da aranaxSirwyluri bunebis karbo-

nilur naerTebTan urTierTqmedebis Sedegad. am reaqciebs 

aminoSaqrul reaqciebs uwodeben, romelsac mravalsafe-

xureobrivi xasiaTi gaaCnia da dakavSirebulia aztSemcve-
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li sxvadasxva xarisxis kondensirebuli da xsnadobis 

mqone produqtebis warmoqmnasTan. 

saboloo jamSi SesaZlebelia miRebuli iqnas melanoi-

dinebi - muqad Seferili produqtebi, sakmaod maRali mo-

lekuluri wonis mqone nivTierebebi. 

melanoidinebis warmoqmnis Semdegi meqanizmi SeiZleba 

arsebobdes. reaqcia iwyeba aminomJavebisa da Saqrebis kon-

densaciiT: 

 

 
 

Semdeg amadoris mixedviT mimdinareobs gadajgufeba da 

miiReba 1 amino-1-dezoqsi-2-ketoza: 

 

 
 

es nivTiereba SesaZloa ganapirobebdes muqadSeferil 

azotSemcveli polimerebis warmoqmnas. 

SeiZleba arsebobdes aseTi gzac: adviladhidrolizeba-

di produqtebis amadoris mixedviT gadajgufebis Semdeg 

warmoiqmneba oqsimeTilfurfuroli an furfuroli (Saq-

ris bunebidan gamomdinare), romlebic energiulad urTi-

erTqmedeben aminomJavebTan, iZlevian Sifis fuZes, rome-

lic Tavis mxriv melanoidinebis warmoqmnis wyaros war-

moadgenen: 
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arsebobs kidev erTi gza cilamagvari nivTierebebis 

warmoqmnisa Jangva-aRdgeniT reaqciebTan dakavSirebiT. 

magaliTad, 1-amino-1-dezoqsi-2ketoza kargavs or mole-

kula wyals da reduqtonad gardaiqmneba, Tavis mxriv gas-

cems ra wyalbadis atoms dehidroreduqtonad gardaiqmne-

ba. es ukanaskneli advilad polimezirdeba aminomJavebis 

monawileobiT an mis gareSe da warmoqmnis melanoidins. 

yvela es reaqciebi mimdinareobs CO2-is gamoyofiT, imis 

xarjze, rom amadoris gadajgufebis Semdeg miRebuli niv-

Tierebebi urTierTqmedeben aminomJavebTan: 

 

 
 

kvebis produqtebis teqnologiaSi didi roli eniWeba 

reaqcias aminomJavebsa da karbonilur naerTebs Soris. 

arsebobs monacemebi, rom TambaqoSi arsebuli naxSir-

wylebi da aranaxSirwylovani karboniluri naerTebi, Tam-

baqos aRebis Semdgomi gadamuSavebisas Sedian reaqciaSi 

aminomJavebTan da warmoqmnian wyalsa da tuteSi xsnad na-

erTebs. maTi nawili ki saerTod kargavs wyalSi xsnado-

bis unars. es nivTierebebi barSteinis mixedviT ganisaz-

Rvreba rogorc cilebi. 
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Srobis procesis gaxangrZlivebisas izrdeba cilamagva-

ri kompleqsis dagroveba. fermentaciis procesis dros 

mcirdeba aminomJavebis da naxSirwylebis raodenoba, xo-

lo amavdroulad izrdeba cilismagvari nivTierebebis ra-

odenoba. rogorc wyalSi aseve tuteSi xsnadi aminoSaqru-

li produqtebis moqmedeba gamoixateba imaSi, rom erTis 

mxriv mimdinareobs wyalSixsnadi nivTierebebis warmoqmna, 

xolo meores mxriv maTi kondensacia da uxsnad mdgomare-

obaSi da tuteSixsnad mdgomareobaSi gadasvla. 

am naerTebis gamokvlevis mizniT a. d. vasiunini swav-

lobda wyalSi uxsnad cilamagvar nivTierebebs, romlebic 

Sesabamisad ixsneboda 0,1-dan 5%-mde natriumis wyalxsnar-

Si. sxvadasxva wesiT gamSral (cecxlze, mzeze, sardafSi) 

erTidaigive xarisxis Tambaqodan 30%^-mde azotSemcveli 

naerTebi eqstragirdeboda susti tutiT, xolo xangrZli-

vi SrobiT (sardafSi) miRebuli nimuSebSi grovdeboda 

nivTierebebi moWarbebuli raodenobiT, romelic gamoiw-

vlileboda Zlieri tutiT. fermentaciis dros aRiniSne-

boda tuteSi xsnadi fraqciis dagroveba. 

cilamagvari nivTierebebis hidrolizatebis qromatog-

rafiuli gamokvlevebis Sedegad dadgenili iqna, rom isi-

ni Seicaven rogorc aminoSaqrul, aseve aminoqinonuri re-

aqciebis produqtebs. 

 

 

2.6. p i g m e n t e b i 

 

bolo wlebSi gamoCnda mravali cnoba pigmentebis Sed-
genilobis Sesaxeb, romlebic arsebiTad cilamagvari niv-
Tierebebis tuteSi xsnad nawils Seadgens. wyliTa da 
susti tutiT eqstraqciiT SesaZlebeli Seiqna Tambaqodan 
yavisferi pigmentebis gamoyofa, romelic dializis saSua-
lebiT gayofili iqna or fraqciad. dializiT miRebuli 
pigmentebis molekulurma masam Seadgina 4000, pigmentebis 
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dializi SeuZlebelia masiT 20000-30000-mde. pigmentebis 
hidrolizis Semdeg masSi aRmoCenili iqna proteinebi, ru-
Tini, qlorogenis mJava da rkina. 

garkveuli mimarTulebebiT kvlevebis ganviTareba moax-
dines amerikelma mecnierebma stedmanma, budrikma da sxv., 
romelTac daamuSaves Tambaqodan pigmentebis gamoyofis 

ufro zusti meTodi. am mizniT Tambaqos amuSavebdnen pH  
IO-is  mqone buferuli xsnariT, eqstraqts fisovani nivTi-
erebebidan anTavisuflebdnen, heqsanis gamoyenebiT, misi 
mravaljeradi damuSavebiT, ris Semdeg pigmentebis gamo-
leqvas mJaviT awarmoebdnen. pigmentebis saboloo gasuf-
Tavebis mizniT mas ramdenjerme xsnidnen natriumis tutis 

(NaOH) xsnarSi da leqavdnen mJaviT. naCvenebia, rom gasuf-
Tavebul pigmentebs gaCniaT molkekuluri wona 3000-da 
100000-mde da zeviT. hidrolizis saSualebiT daasdgines, 
rom mis SemadgenlobaSi monawileobs aminomJavebi, aTamde 
Saqari (maT Soris glukoza da ramnoza) sxvadasxva poli-
fenolebi (qinaqinisa da qrorogenis mJavebi), organuli 
mJavebi (limonmJava, vaSlmJava), alkaloidebi (nikotini), 
metalebi (rkina) da sxva nivTierebebi. naTqvamidan Cans, 
rom Sedgenilobis mixedviT pigmentebi mkveTrad gansxvav-
debian cilebisagan. 

sxvadasxva TambaqoSi pigmentebis raodenoba meryeobs 2-
3,4%-mde, naxSirwylebi - 47,3-51%, wyalbadi - 5,6-6,1%, azoti 
- 5,4-7,4^, nacari - 6,2-9,8%, rkina - 0,09-0,13% qlorogenis 
mJava - 2,5-5,9%, aRmoCenilia 15-33%-mde fraqcia molekulu-
ri woniT 3000 erTeulze naklebi da 7-14%-mde molekulu-
ri woniT 100000 da meti. 

aRsaniSnavia, rom sxvadasxva Tambaqodan miRebul pig-
mentebis SedgenilobaSi gansxvaveba ver aRmoaCines. 

TambaqoSi samsun-155-Si cilamagvari naerTebi aRmoCnda 
2,1%-dan 9,6%-mde, rac Seexeba Tambaqos sxva jiS-tipebs, ma-
Ti raodenoba saSualod Seadgenda 11-12%. sasurvelia ci-
lamagvari kompleqsi TambaqoSi iyos mcire raodenobiT 
vinaidan is auaresebs Tambaqos mosawev Tvisebebs. 
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Tavi III 

 

naxSirwylebi 
 

rogorc nebismier mcenareul masalaSi, Tambaqos naxSir-

wylebi Sedgenilobis mixedviT mravalgvaria. a. Smukis mier 

dadgenili iqna, rom am nivTierebebis didi nawili dakavSi-

rebulia Tambaqos xarisxobriv maCveneblebTan. ganvixilavT 

ra maT, pirobiTad davyofT sam nawilad: wyalSi xsnadi nax-

Sirwylebi - mono da disaqaridebi; polisaqaridebi - saxame-

beli, ujredana, hemiceluloza da peqtinovani nivTierebebi. 

 

 

3.1 wyalSi xsnadi naxSirwylebi 

 

pirveli cnobebi wyalSixsnadi naxSirwylebis Seswavlis 

Sesaxeb ekuTvnis akademikos a. Smuks. Tambaqos wyliani eq-

straqtidan mxolod fruqtozis aRmoCena SeZlo. sxva nivTi-

erebebis Tanamyofoba arTulebda am nivTierebebis gamokvle-

vas da identifikacias, rac SesaZlebeli gaxda qromatogra-

fiuli meTodebis gamoyenebis Semdeg. 

qaRaldze qromatografiis meTodis gamoyenebiT sabolo-

od dadgenili iqna TambaqoSi Semdegi naxSirwylebis arse-

boba: glukoza, fruqtoza da saqaroza.  
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sxvadasxva tipis Tambaqos kvlevam aCvena, rom naxSir-

wylebi am nawilSi Sedgeba mxolod sami komponentisagan, 

amasTanave Tambaqo, romelic xangrZlivi SrobiT iyo gam-

Srali (mziT, CrdilSi da sardafSi) saqarozas Seicavda 

kvalis saxiT, aseve Zlier mcirdeboda fruqtozis Semcve-

loba. 

wyalSi xsnadi mono da disaqaridebiT, SeiZleba erTma-

neTisagan Tambaqoebi arsebiTad gansxvavdebodnen. Cveu-

lebrivad aRmosavluri tipis Tambaqoebi, romelsac iyene-

ben sigaretebis da papirosebis dasamzadeblad, naxSir-

wylebis raodenoba icvleba 1-dan 20%-mde. samamulo Tam-

baqosaTvis damaxasiaTebelia naxSirwylebis Semcveloba 2-

3%-mde. amerikuli tipis Tambaqoebi virjiniis - tipis xa-

siaTdebian naxSirwylebis maRali SemcvelobiT - 20%-ze 

zeviT, xolo berileis da merilandis tipis Tambaqoebi am 

nivTierebebs 1%-ze mets ar Seicaven. 

miuxedavad imisa, rom naxSirwylebis raodenoba damoki-

debulia Tambaqos jiS-tipebze, masze gavlenas axdens ag-

rTve misi moyvanis pirobebi da gadamuSavebis teqnologi-

uri procesebi. niadagSi azotSemcveli sasuqebis gazrda 

amcirebs TambaqoSi xsnadi naxSirwylebis raodenobas. na-

leqebis Warbi raodenoba zrdis TambaqoSi xsnadi naxSir-

wylebis raodenobas. 
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naxSirwylebis Semcveloba didad ar aris damokidebu-

li Tu romeli iarusis mdebareobaze imyofeba Tambaqos 

foToli Reroze. Cveulebrivad me-4 Setexvamde naxSir-

wylebis Semcveloba izrdeba, xolo Semdeg mcirdeba. nax-

Sirwylebis Semcvelobaze arsebiT gavlenas axdens Sro-

bis meTodi da fermentaciis reJimi. monacemebi Saqrebis 

raodenobis Sesaxeb (10mg saerTo fosforze gadaangariSe-

biT) trapizon-93-isaTvis mocemulia cxrilSi 5. 
cxrili 5 

Sroba Tambaqo 
naxSirwylebi, 

mg 

karboniluri 

mJavebi, mkg 

arafermentirebuli 495 2600 

fermentirebuli, 

temperaturaze, 0C 
  

30 384 3150 

50 375 2014 

cecxlze 

70 450 2424 

arafermentirebuli 309 3100 

fermentirebuli, 

temperaturaze, 0C 
  

30 184 2770 

50 212 2205 

mzeze 

70 282 2625 

 

warmodgenili monacemebis analizi gviCvenebs, rom Tam-

baqos xangrZlivi (mzeze) Srobis dros masSi naxSirwyle-

bis Semcveloba mcirdeba. gansakuTrebiT misi raodenoba 

mcirdeba grZelvadiani fermentaciis dros (300C). 
naxSirwylebis raodenobrivi gansazRvra SesaZlebelia 

mravali meTodis gamoyenebiT. maT Soris ZiriTadia redu-

cirebuli Saqrebis aRdgena felingis reaqtivis gamoyene-

biT: 
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ramdenadac saqarozas ar gaaCnia mareducirebeli Tviseba 
e. i. ar aqvs Tavisufali karbonuli jgufi, amitom mas ana-
lizis win ukeTeben hidrolizs, ris Sedegadac warmoiqmneba 
ori Saqari: glukoza da fruqtoza. Saqris Semcvelobaze 
msjeloben spilenZis oqsidis raodenobis mixedviT.  xSirad 
am mizniT iyeneben gatitvris meTods bertranis an Saorlis 
mixedviT. mxolod es meTodebi Sromatevadia da arc Tu ise 
zusti. ufro zusti Sedegebi miiReba arsenmoliblaturi me-

TodiT, romelic saSualebas iZleva Cu2O - ganisazRvros 
fotometrulad, ramac didi praqtikuli gamoyeneba hpova. 

masobrivi analizebis Catarebisas, rodesac undaT gai-
gon wyalSi xsnadi naxSirwylebis raodenoba, gamoricxa-
ven hidrolizis process, riTac ganisazRvreba mxolod 
monoSaqrebis raodenoba. 

 
 

3.2 polisaqaridebi 
 

poliSaqrebs Soris TambaqoSi aRmoCenilia saxamebeli 
da deqstrinebi. aRsaniSnavia, rom isini monawileoben 
axalSetexil foTlebSi. foTlis aRebis Semdeg gadamuSa-
vebis yvela etapi Tu normalurad iqna Catarebuli masSi 
saxamebeli da deqstrinebi rCeba mcire raodenobiT. wina-
aRmdeg SemTxvevaSi SeiZleba iTqvas teqnologiuri proce-
sebi darRveulia. 

saxamebeli. qimiuri bunebiT saxamebeli ar aris indivi-
dualuri nivTiereba. ZiriTadad saxamebeli Sedgeba ori 
polisaqaridisagan - amilozisagan da amilopeqtinisagan: 
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amilopeqtini 

 

amilozis molekulaSi glukozis naSTebi SeerTebulia 

glukoziduri kavSirebiT 1 da me-4 naxSirbadatomebs So-

ris, xolo amilopeqtinis molekulaSi damatebiT arse-

bobs kavSirebi 1 da me-6 naxSirbadatomebs Soris. bolo 

SemTxvevaSi warmoiqmneba ganStoebebis sistema. amiloza 

(molekuluri wona 50000-160000) advilad ixsneba Tbil 

wyalSi da iRebeba iodis xsnarSi lurjad, maSin rodesac 

amilopeqtini (molekuluri wona 400000-ze meti) ixsneba 

mxolod gacxelebiT wnevis qveS da iodTan iZleva mowi-

Talo iisfer Sefervas. Cveulebrivad saxamebeli Seicavs 

20% amilozebs, danarCeni modis amilopeqtinze. 

saxameblis gaxleCis dros warmoiqmneba Sualeduri 

produqtebi - polisaqaridebi sxvadasxva masiT - deqstri-

nebi, romlebic maTi fiziko-qimiuri monacemebis mixedviT 

iyofian amilo-, eritro- da maltodeqstrinebad. 

Tambaqos gadamuSavebis sxvadasxva etapze a. Smukis mi-

xedviT, gvxvdeba saxamebeli da deqstrinebi. teqnikuri 

simwifis peiodSi, Tambaqos SeuZlia daagrovos 40%-mde 

saxamebeli, xolo deqstrinebis raodenoba ar aWarbebs 1-

2%-s. saxameblis gansazRvrisaTvis Tambaqos amuSaveben 
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spirtiT, xolo narCens daamuSaveben cxeli wyliT, saxa-

meblis kleiratizaciis mizniT. Semdeg saxamebels utare-

ben hidrolizs Cveulebrivi meTodebiT da gansazRvraven 

saerTo reducirebis unars. deqstrinebis gamoyofas awar-

moeben wylis eqstraqtidan spirtis damatebiT, misi vakuu-

mis qveS aorTqlebis Semdeg. 

ujredana. Tambaqos nedleulSi ujredana sakmao raode-

nobiT aris, romelic warmoadgens tipiur polisaqarids. 

ujredanas molekulaSi celobiozis (  - glukozido-

glukoza) fragmentebi dakavSirebuli arian jaWvebad: 

 

 
 

ujredanas gaaCnia molekuluri masa 400000-dan 1800000-

mde, ar ixsneba wyalSi da TiTqmis yvela gamxsnelebSi, 

gamonakliss warmoadgens Sveiceris reaqtivi (spilenZis 

amoniumis xsnari) da koncentrirebuli marilmJava. ujre-

danas Semcveloba TambaqoSi 8-11%-mde meryeobs. Tambaqo 

merilandSi is 22%-s aRwevs. SeiZleba aRiniSnos, rom Tam-

baqoebi erTmaneTisagan gansxvavdebian ara marto ujreda-

nas absoluturi SemcvelobiT, aramed poliarizaciis xa-

risxiT, romelic gamoixateba glukozis SemcvelobiT mis 

molekulaSi. zogierTi monacemebiT ujredanas poliari-

zaciis xarisxma Seadgina aRmosavluri tipis Tambaqoebi-

saTvis - 1070, merilandis jiS-tipebSi - 1540, virjiniaSi - 

1350, berleiSi - 1660. 
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ujredana indiferentuli nivTierebaa da mniSvnelovan 

gavlenas ar axdens Tambaqos bolis mosawev Tvisebebze, 

magram wvis procesze mas SeuZlia moaxdinos dadebiTi 

gavlena. aqedan gamomdinarea, rom amerikuli Tambaqos na-

revebSi umateben 5% marilandis jiS-tipis Tambaqos, rome-

lic kargi wvadobiT gamoirCeva, Tumca bols dabal mosa-

wev xarisxs aniWebs. 

ujredanas gansazRvris gavrcelebul meTods warmoad-

gens kuSneris meTodi, romelic emyareba eTilis spirtTa 

azotmJavas mravaljerad eqstraqcias gacxelebis pirobeb-

Si. TeTri feris narCeni, romelic ujredanas warmoadgens 

aSroben masamde da Semdeg wonian. 

hemiceluloza. TamaqoSi ujredanas garda agreTve mo-

nawileobs hemiceluloza, romlis SemadgenlobaSi poli-

saqaridebi Sedis, romlebic wyalSi ar ixsneba, magram tu-

te xsnarebSi xsnadia. 

polisaqaridebi TavianTi qimiuri bunebiT, romlebic he-

micelulozaSia iyofian mananebad, galaqtonebad, gluka-

nebad pentozanebad (arabani da qsilani) da zogierT sxva 

nivTierebad. hidrolizis dros TiToeuli es polisaqari-

di iZleva Semdeg monoSaqrebs: manozas, galaqtozas, glu-

kozas, arabinozas, ksilozas. TambaqoSi grovdeba umete-

sad glukanebi, arabani da ksilani. 

glukanebi - es arsebiTad ujredana aris mxolod Zali-

an mcire jaWvis (molekuluri woniT 5000-11000). hemicelu-

lozaSi is Sedis 9-23%, maSin roca qsilanebi 74-86%-ia. 

romelTa molekuluri wona aRwevs 75000-110000. celulo-

zaSi mcire raodenobiT monawileobs arabani - 2%-mde.  
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monacemebi hemicelulozis Semcvelobis Sesaxeb Tambaqos 

sxvadasxva nimuSebSi ar moipoveba, mxolod arsebobs miTiTeba 

imis Sesaxeb, rom misi raodenoba Seadgens daaxloebiT 3%-s. 

peqtinovani nivTierebebi. es polisaqaridi warmoadgens niv-

Tierebas, romlis safuZvels galaqtanis Jangvis produqti-po-

ligalaqturonis mJava warmoadgens. 80%-mde karboqsilis jgu-

febi am nivTierebaSi eTerificirebulia meTilis spirtiT: 

 
peqtinebis umetesoba TambaqoSi wyalSi ar ixsneba, im-

yofeba protopeqtinis saxiT. poligalaqturonis mJavis 
naSTebi erTmaneTTan dakavSirebulia metalebis atomebiT, 
romlebic qmnian poligalaqturonis  Zafebis bades. ase-
Tive SemakavSirebels SeiZleba warmoadgendes fosformJa-
va da ZmarmJava, romlebic rTul eTerebs warmoqmnis po-
ligalaqturonis mJavasTan. aseTi fiziko-qimiuri urTier-
Tmqedebis Sedegad warmoiqmneba Sereuli makromolekulis 
meseri. protopeqtins eZaxian cements, romelic ujredebs 
awebebs erT materiad. 

protopeqtinisagan sxvadasxva meTodebis saSualebiT 
SeiZleba gamoyofili iqnas peqtini, romelic warmoadgens 
meToqsijgufebis mqone poligalaqturonis mJavas. es miiR-
weva, mag. protopeqtinis marilmJaviT damuSavebiT peqtini 
miT ukeTesad ixsneba wyalSi, rac metia meTilis spirtiT 
eTerifikaciis xarisxi. 

Tambaqos nedleulSi peqtinis raodenoba 12%-s aRwevs. 
misi raodenoba damokidebulia mosavlis aRebis Semdgom 
gadamuSavebis airobebze. aRsaniSnavia, rom maRali xaris-
xis TambaqoSi peqtinovani nivTierebebis Semcveloba ufro 
mcirea, vidre dabalxarisxovanSi. 

peqtinovani nivTierebis gansasazRvravad TambaqoSi iye-

neben speqtrofotometrul meTods. 
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Tavi IV 

 

Tambaqos organuli mJavebi 

 

Tambaqo organul mJavebs mniSvnelovani raodenobiT (9-

16%) agrovebs, romlebic SemadgenlobiT erTmaneTisagan 

sagrZnoblad gansxvavdebian. 

TambaqoSi arsebuli organuli mJavebidan SesaZlebelia 

gamoyofili iqnas Semdegi jgufebi: aqroladi cximovani 

mJavebi, umaRlesi cximovani mJavebi, di- da trikarbonmJa-

vebi, aldehiduri da ketomJavebi, fenolkarboniluri mJa-

vebi. 

TambaqoSi aRmoCenilia xarisxobrivad erTmaneTisagan 

gansxvavebuli fenolkarboniluri mJavebi, romelsac Sem-

deg TavSi ganvixilavT. 

 

 

4.1 aqroladi cximovani mJavebi 

 

aqroladi cximovani mJavebi Tambaqos SemadgenlobaSi 

gvxvdeba, rogorc Tavisufali agreTve marilebTan Sekav-

Sirebuli saxiT. maTi saerTo raodenoba a. Smukis mixed-

viT arc Tu ise didia da Seadgens 0,2-0,5%-s. Tambaqos sa-

sigare da sapapirose nimuSebSi da wekoSi Sedian Semdegi 

raodenobiT (%): havana - 0,42, sumatra - 0,29, brazilia - 

0,47, kentuki - 0,43, samsuni - 0,42, trapizoni - 0,26, diubeki 

- 0,45, weko - 0,42. 

organuli mJavebis jamuri raodenobis gansazRvris me-

Todi mdgomareobs saanalizo Tambaqos winaswar SemJave-

baSi, marilebisagan mJavebis gamonTavisuflebis mizniT, 

misi Semdgomi orTqlSi gadadeniT. distilatSi mJavebis 

saerTo raodenobas sazRvraven gatitvriT. rac Seexeba 
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calkeul aminomJavebs a. Smukma SeZlo ganesazRvra Wian-

WvelamJavis raodenoba: 0,02 - 0,15%-is raodenobiT, mSral 

wonaze gadaangariSebiT. 

aRniSnuli meTodis nakli imaSi mdgomareobs, rom aq-

roladi mJavebis umetesoba imyofeba Tavisufali saxiT da 

mWidro kontaqtSi arian fisovan nivTierebebTan (bulga-

ruli Tambaqos fisovan nivTierebebSi aRmoCenili iqna Wi-

anWvelamJava, ZmarmJava, n - valerianmJava da sxva aqrola-

di mJavebi). fisovani nivTierebebi damabrkoleblad moqme-

deben mJavebis orTqliT gadadenis dros da axangrZlive-

ben am process. Sedegad SeiZleba miRebuli iqnas dabali 

monacemebi. 

Tavisufali da SekavSirebuli mJavebis calke gansasaz-

Rvravad, mizanSewonilia gamoyenebuli iqnas Semdegi meTo-

di: Tavdapirvelad Tambaqos daamuSaveben gogirdis eTe-

riT Tavisufali mJavebis gamosayofad. eqstraqtis damuSa-

vebas Semdeg awarmoeben sodiani xsnariT mJavebis gamoyo-

fis mizniT, xolo Semdeg am xsnars SeamJaveben da aqro-

lad mJavebs orTqliT gadadenian. distilatSi aqrolad 

mJavebs sazRvraven gatitvris meTodiT. gatitrul xsnars 

aaorTqleben gamoSrobamde da acxeleben kaliumis eTil-

sulfatTan erTad gazur qromatografze eTilis eTere-

bis gansasazRvravad: 

4252452 SOKHRCOOCKSOHCRCOOK   

cximovani mJavebi eTilis eTeris saxiT arsebuli SesaZ-

lebelia advilad dayofili gazuri qromatografirebiT 

da gansazRvruli iqnas maTi raodenoba. 

analoigiurad iqcevian Tavisufali da SekavSirebuli 

aqroladi cximovani mJavebi jamuri raodenobis gansasaz-

Rvravad, magram gogirdis gamowvlilvamde aucilebelia 

Tambaqos SemJaveba. 

Tambaqos sxvadasxva nimuSebSi Catarebuli analizebis 

Sedegad daadgines, rom masSi aqroladi cximovani mJave-
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bis raodenoba icvleba 1,5 - 2%-mde, amasTanave maTi erTi 

mexuTedi nawili imyofeba Tavisufal mdgomareobaSi. 

qromatografiuli analiziთ aqroladi cximovani mJave-

bidan identificirebuli iqna: WianWvelamJava, ZmarmJava, 

propionmJava, izoerbomJava, п-erbomJava, akrilis, izova-

lerianis, п - valerianis,  - meTilvalerianis, izokapro-

nis, n - kapronis mJavebi.  
aqroladi cximovani mJavebis 80%-s WianWvelamJava da 

ZmarmJava Seadgens, amasTanave ZmarmJava 2-3-jer ufro meti 

aris vidre WianWvelamJava. 

SeboWili mJavebis raodenoba aWarbebs Tavisufali cxi-

movani mJavebis raodenobas swored ZmarmJavasa da WianWve-

lamJavas xarjze, rac TvalnaTliv Cans trapizon-219-is ma-

galiTze (cxrili 6). 
cxrili 6 

aqroladi cximovani mJavebis Sedgeniloba Tambaqos 

jiS-tipSi trapizoni - 219, mg/100g TambaqoSi 

mJavebi Tavisufali SekavSirebuli 

WianWvelamJava 68,6 2,85 

ZmarmJava 161,8 660,2 

propionis da izoerbos 7,62 31,28 

n-erbos 3,78 14,77 

izovalerianis 5,94 10,66 

n-valerianis 5,35 1,53 

 - meTilvalerianis 4,27 52,2 

araidentificirebuli 15,35 15,95 

araidentificirebuli 6,02 0,42 

izokapronis kvali 4,31 

n-kapronis 
1,33 

9,14 

28,6 

140,96 

sul 291,2 1246,38 
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gansakuTrebul interess imsaxurebs  - meTilvaleria-

nis mJava. amerikeli mkvlevarebis SedegebiT, aRmosavluri 

tipis TambaqoebSi es mJava ufro meti raodenobiT aris 

vidre amerikul saConCxe TambaqoebSi virjinia da braiti: 

1021mg/100g. - jiS-tip samsunSi, xolo 87-211 mg/100g amasTan 

dakavSirebiT iyo gamoTqmuli mosazreba, rom  - meTil-

valerianis mJavas gansakuTrebuli roli eniWeba Tambaqos 

aromatis CamoyalibebaSi da rekomendirebuli iqna neitra-

luri Tambaqoebis aromatizireba zemoT aRniSnuli  - 

valerianis mJaviT. 

Zalian mcire raodenobiT Seicavs Tambaqo sxva aqro-

lad mJavebs (mg/100g Tambaqo):   meTilerobos mJava - 0,3-

0,31, kritonis - 0,4-8,3, benzoიnis - 3,4-25, fenilZmarmJava - 

1,3-21,1. 

 

 

4.2 umaRlesi cximovani mJavebi 

 

umaRlesi cximovani mJavebis (ucm) kvleva dakavSirebu-

lia gazuri qromatografirebis meTodis ganviTarebasTan. 

zogierTi mkvlevarebis monacemebiT ucm-is Semcveloba 

თambaqoSi 2-2,5%-s Seadgens. TambaqoSi aRmoCenilia najeri 

mJavebi naxSirbadatomebis raodenobiT 10-dan 24-mde, ag-

reTve unajeri mJavebi: oleinis, linolenis, araxisis 

(cxrili 7). 

cxrili 7-is analizidan Cans, rom ZiriTad komponents 

warmoadgens pაlmitinis, linolis da linalonis mJavebi. 
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cxrili 7 

umaRlesi cximovani mJavebi Tambaqos sxvadasxva 

jiS-tipebSi mg/100g. TambaqoSi 

m J a v e b i 

Tambaqo 
mi-

ris-

tinis 

პal-

miti-

nis 

steari-

nis 

ole-

inis 

lino-

lis 

lina-

lonis 

braiti 3 101 18 15 53 110 

berlei 2 51 8 5 25 35 

merilandi 3 44 12 11 35 21 

Turquli 5 103 12 17 51 78 

virjinia 2 32 18 3 17 20 

sasigare 3 41 8 5 8 2 

Siga 

sasigare 

Semosakvreli 

 

4 

 

59 

 

18 

 

7 

 

20 

 

21 

 

axali meTodi am jgufis mJavebis gamosakvlevad Semu-

Savebuli iqna l. g. astraxovas mier. xsnarebi, romlebic 

rCebian kolbaSi aqroladi mJavebis mocilebis Semdeg, ga-

nicdian mravaljerad damuSavebas gogirdis eTeriT. gam-

xsnelis gadadenis Semdeg araaqrolad mJavebs sazRvraven 

awonviT. gazuri qromatografiT dayofamde es mJavebi ga-

dayavT meTilis eTerebSi. 

Tambaqos sxvadasxva nimuSebis SeswavliT dadgenili iq-

na, rom eTerSi xsnadi araaqroladi mJavebis saerTo rao-

denoba aris sazRvrebSi 0,8-1%, aqedan 25-40% Tavisufali 

saxiT monawileobs. 

Tvisobrivi Seswavlis Sedegebma aCvena, rom es aris er-

TmaneTisagan sruliad gansxvavebuli nivTierebaTa jgufi, 

romelic aerTianebs ara nakleb 32 komponents (28 identi-

ficirebulia). umaRlesi cximovani mJavebi warmodgenilia 

Semdegi saxiT: geptanis, kaprilis, pentadekanis, paლmiti-

nis, margarinis, stearinis, oleinis, linolis da linole-

nis mJavebi. 
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identificirebuli mJavebidan yvelaze meti (ara umetes 

10% saerTo raodenobidan) aris palmitinis mJava. zogjer 

aRmoCenili iqna sakmao raodenobiT miristinis, oleinis, 

lonolis da linolenis mJavebi. agreTve aRsaniSnavia, 

rom garda umRlesi cximovani mJavebisa am fraqciis Sed-

genilobaSi napovni iqna garkveuli raodenobiT di- da 

trikarbonmJavebi, romelTa Sedgeniloba qvemoT iqneba 

ganxiluli. 

 

4.3. di-  da trikarbonmJavebi 

raodenobrivi TvalsazrisiT TambaqoSi ufro metia or 

da samkarboqsiljgufiani mJavebi. am nivTierebebis gamok-

vlvaSi didi Rvawli miuZRvis a. a. Smuks. sxvadasxva qimiu-

ri meTodebis gamoyenebiT mis mier aRmoCenili iqna Semde-

gi mJavebi: 

 

 
 

es mJavebi ganekuTvnebian araaqrolad mJavebs, ramdena-

dac ar aqvT unari gadadenili iqnan orTqliT. rogorc 

wesi isini kargad ixsnebian wyalSi da imyofebian Tambaqo-

Si marilebis saxiT Tavisufal mdgomareobaSi. 

mJavebis saerTo raodenobas sazRvraven m. piatnickis 

meTodiT. Tambaqos SeamJaveben gogirdmJaviT (H2SO4), Sem-

deg mJavebs aeqstragireben gogirdis eTeriT, romelsac 
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gadadenian, xolo darCenil mJavebs xsnian wyalSi da tit-

raven tutiT. 

arsebobs monacemebi, rom mTliani mJavebis 75% warmod-

genili aris sami mJavis saxiT: vaSlis, limonis da mJau-

nis mJavebi. am mJavebis raodenobrivi gansazRvrisaTvis Se-

muSavebulia Sesabamisi meTodebi. 

mJaunmJavis analizis dros mas leqaven kalciumis mari-

lebis saxiT mJavebis wyliani eqstraqtidan, romelic miRe-

bulia Tambaqodan mJavebis saerTo raodenobis gansazRvri-

saTvis. Semdeg kalciumis marilebs filtraven, გამოაშრობენ 

gamowvaven მუფელის RumelSi  da CaO-s raodenobis mixedviT 

msjeloben mJaunmJavis raodenobriv Sedgenilobaze.  

lomonmJavas raodenoba ganisazRvreba misi gadayvaniT 

pentabromacetonSi: 

 
es nivTiereba naleqis saxiT gamoiyofa, mas gamoacalka-

veben da raodenobrivad gatitvriT gansazRvraven, Semdeg 

gadaiangariSeben limonmJavaze. 

wylian eqstraqts pentabromacetonis mocilebis Semdeg, 

iyeneben vaSlmJavis raodenobis gansasazRvravad. vaSlmJa-

vadan warmoiqmneba aqroladi bromisSemcveli karbonuli 

naerTi, romelsac gadadenian wylis orTqliT da boWaven 

2,4 dinitrofenilgidraziniT. warmoqmnil naleqs sazRvra-

ven tutian xsnarSi speqtrofotometrze. 

a. Smukisa da sxvaTa monacemebiT sxvadasxva TambaqoSi 

aRmoCenilia mJavebis Semdegi raodenoba (%): mJaunmJava - 

1,5-3, vaSlmJava - 2,5-6,7, limonmJava - 0,1-8,2. 

mravali kvlevis Sedegma aCvena, rom mJavebis saerTo 

raodenoba da agreTve calkeuli mJavebis Tanafardoba 

damokidebulia mosavlis aRebis Semdgom gadamuSavebaze, 

agreTve Setexvis ricxvze.  
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Tambaqosa da wekos sakavSiro institutis (ВИТИМ) qi-
miis laboratoriaSi damuSavebuli iqna meTodebi di- da 
tri karbomJavebis raodenobrivi da Tvisobrivi gansaz-
RvrisaTvis. kvlevis meTodika SemdegSi mdgomareobs. Tam-
baqos wyliT aeqstragireben, miRebul eqstraqts gaatare-
ben ionmcvleli fisebis svetze (anionitze), romelzedac 
rCeba yvela wyalSixsnadi mJavebi. SeboWil mJavebs sveti-
dan Camorecxen (aeluireben) magniumis sulfatis xsnariT. 
aliqvatur nawils eluatidan gamoiyeneben vaSlis mJavis 
gansasazRvravad (standarti Semdgomi angariSebisaTvis) 
qaRaldze qromotografiis meTodiT, xolo meore nawils 
aaorTqleben wylis abazanaze, Cautareben meTilirebas da 
utareben gazqromatografiul analizs. 

wyalSixsnadi mJavebis analizis Sedegebi aCvenebs, rom 
xarisxobrivi Sedgeniloba am jgufis nivTierebisa aris 
sakmaod mravalferovani da Seicavs ara nakleb 25 kompo-
nents. xarisxobrivi TvalsazrisiT yvela Tambaqo erTnair 
aminomJavebs Seicavs, mxolod gansxvavdebian calkeuli 
mJavebis raodenobrivi SedgenilobiT. 

sakvlevi nivTierebebis jgufis SedgenilobaSi moipove-
ba mniSvnelovani jgufi orfuZiani mJavebisa, romelTa Se-
saxebac adre informacia ar arsebobda. es mJavebia: 

 

 

H
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sebacinis mJava aRmoCenili iqna araaqrolad eTerSi 

xsnad mJavebSi. cxrilSi 8 moyvanilia monacemebi am jgu-

fis mJavebis raodenobrivi SedgenilobisaTvis. es monace-

mebic aCvenebs, rom yvelaze meti raodenobiT aris vaSlis, 

limonis da mJaunis mJavebi. 
cxrili 8. 

sxvadasxva xarisxis Tambaqos di- da trikarbonmJavebis 

Sedgeniloba, mg/100g TambaqoSi 

mJavebi trapizoni-

93 

maxvilfoTola 

450 

trapizoni-

219 

mJaunis 1443 1910 1560 

malonis da fumaris 1990 1400 1180 

qarvis 494 663 506 

glutaris 19 129 120 

maleinis 33 21 11 

adipinis 12 10 12 

pimelinis 35 42 48 

korpis 11 24 13 

vaSlis 4970 4460 5460 

limonis 1335 3800 3720 

 

limonisa da vaSlis mJavebis sakmaod maRalma Semcve-

lobam TambaqoSi, gansakuTrebiT wekoSi (metia vidre li-

monSi) miiqcia a. Smukis yuradReba, romelmac gamoimuSava 

am mJavebis miRebis teqnologia. Tambaqos da wekos narCe-

nebisagan miRebis sqema SemdegSi mdgomareobs. Tambaqosa 

da wekos narCenebs daamuSaveben susti gogirdmJavis xsna-

riT, miRebul mJave filtrats aneitraleben carciT, Se-

degad gamoiyofa kalciumis citrati, romelsac gafil-

traven da gaalRoben gogirdis mjaviT, warmoqmnil Taba-

Sirs acileben gafiltvriT, xolo wylian xsnars aor-

Tqleben da gamokristalebis gziT gamoyofen limonis 

mJavas, gasufTavebisaTvis gadaakristaleben da gaaSroben. 

warmoebis procesSi warmoiSoba e. w. deda xsnarebi, 

romlebic Seicavs limonis da vaSlmJavebs. vaSlmJavakal-

ciumis marils gaaCnia wyalSi kargi xsnadobis unari da 
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ar gamoileqeba. limonisa da vaSlmJavebis damatebiT gamo-

sayofad deda xsnarebs daamuSaveben aqtivirebuli naxSi-

riT da ramdenime etapze gaajereben carciT, ris Sedega-

dac gamoyofen limonis mJavas narCenebs. miRebuli limon-

mJava kalciumis mJave marilis wyalxsnars aorTqleben da 

akristaleben; Semdeg vaSlmJavas gamoyofen marilidan go-

girdmJavas saSualebiT da awarmoeben mravaljerad ga-

sufTavebas. 

limonmJavasa da vaSlmJavas gverdiT aRmoCenili iqna 

sxva oqsimJavebi:  -oqsipropionmJava, glikolisa da ga-

laqturonis mJavebi. 

 

 

4.4 aldehid da ketomJavebi 

 

naxSirwylebis ganxilvisas miTiTebuli iyo, rom mare-

ducirebel nivTierebebs Soris aris aranaxSirwylovani 

bunebis nivTierebebi aldehidebi da ketomJavebi. am naer-

Tebs Tvisobrivad swavlobda 1960-ian wlebSi i. g. maxnaCo-

vi Semdegi meTodis gamoyenebiT: Tambaqos utarebdnen eq-

straqcias NaOH-is xsnariT, Semdeg xsnars aneitralebdnen 

da aranaxSirwyluri bunebis karbonilur naerTebs leqav-

dnen 2,4 - dinitrofenilhidrazoniT, romelsac gamoyof-

dnen, Carecxavdnen, aSrobdnen da xsnidnen 2n NH4OH-is 
xsnarSi. 

amoniumis hidroqsidis xsnaridan gamoyodnen ketოnebs, 

hidrazons da aldeჰidebs gogirdis eTeris eqstraqtiT, 

Sedegad amiakian xsnarSi rCeboda ketomJavebis hidrazone-

bi, romlis Sedgenilobas aanalizebdnen qaRaldze qroma-

tografirebis meTodiT. 

am jgufSi SeZles aRmoeCinaT yvelaze cota 10 nivTie-

reba, maT Soris identificirebuli iqna:  ketoglutaris 

mJava (HOOC-CO-CH2-CH2-COOH), piroyurZnis mJava (CH3-CO-
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COOH), mJaunZmarmJava (HOOC-CO-CH2 -COOH), glioqsilis 

(CHO-COOH) da fenilpiroyurZnis mJava (C6H5-CH2-CO-
COOH). amerikelma mecnierebma sasigare TambaqoebSi ag-

reTve aRmoaCines jiS-tip braitSi da berleiSi glioqsi-

lis, piroyurZnis da  ketoglutaris mJavebi. 

aldehidisa da ketomJavebis saerTo raodenoba Tambaqo-

Si ar gansazRvrula. savaraudoa, rom es nivTierebebi mci-

re raodenobiT aris TambaqoSi, Tumca isini mniSvnelovan 

rols asruleben bioqimiur procesebSi Tambaqos Srobis 

da fermentaciis dros. 
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Tavi V 

 

polifenolebi 
 

nivTierebebs, romlebsac aerTianeben saxelwodeba "po-

liploidebis" qveS aqvT erTi saerTo Tviseba, ZiriTadad 

ileqebian ZmarmJava tyviiT. naxSirwylebis gansazRvris me-

Todis damuSavebis dros a. Smuki gamoyofda aranaxSir-

wyluri bunebis mqone yvela reducirebad nivTierebebs 

tyviiT da maT miakuTvnebda fenolur naerTebs (glukoza-

ze gadaangariSebiT). amasTan dakavSirebiT samecniero li-

teraturaSi gamoCnda naSromebi polifenolebis saerTo 

raodenobis gansazRvris Sesaxeb, romliTac gamoxatavdnen 

am nivTierebebis cvlilebis dinamikas Tambaqos gadamuSa-

vebis dros, magram amasTanave gaTvaliswinebuli iyo is 

faqti, rom mravali reducirebadi nivTiereba, romlebic 

ileqebodnen tyviiT, SesaZloa ar yofiliyo fenoluri na-

erTi. amasTanave yvela fenoluri nivTiereba ar gamoirCe-

va Zlieri mareducirebeli TvisebiT. Tambaqodan gamoyo-

fili izokvercetinglukozidi, glukozaze gadaangariSe-

biT Seadgenda 2%-s, glikozidis mSral wonaze gadaanga-

riSebiT. xolo marilmJaviT hidrolizis Semdeg es sidi-

de izrdeba TiTqmis 65%-mde. amrigad reducirebadi nivTi-

erebebis jamur raodenobas, romelic ar miekuTvneba nax-

Sirwylebs, ar SeuZlia SefardebiTac ki gamoxatos feno-

luri naerTebis absoluturi raodenoba TambaqoSi. amiT 

SeiZleba aixsnas Tambaqos Seferilobis cudi korelacia 

polifenolebsa da foTlis sxva maCveneblebTan.  
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cxrili 9 

 

Tambaqos foTlis fersa da polifenolebis raodenobas 

Soris damokidebuleba 

Tambaqos 

Seferiloba 

polifenolebi, 

% 

Tambaqos 

Seferiloba 

polifenolebi, 

% 

4,05 
moyviTalo 

wiTeli 
3,48 

Ria  yviTeli 

5,69 7,46 

yviTeli 6,14 
muqi wiTeli 

5,57 

6,66 muqi 4,31 
muqi yviTeli 

7,94 muqi - (buri) 3,33 

 

TambaqoSi fenoluri bunebis naerTebi gansakuTrebiT 

mravalferovania. 1965 wels reidma qaRaldze qromatogra-

firebis meTodiT erT-erT amerikuli tipis TambaqoSi aR-

moaCina 60 komponentze meti fenoluri naerTi. mravali na-

erTis identificireba ver moxerxda. 

TambaqoSi aRmoCenili polifenolebi, maTi qimiuri bu-

nebis mixedviT dayofili iqna sam did jgufad: C6- tipis 

(oqsibenzoinis) naerTebi, C6 - C da C6 - C2 (I); nivTierebebi 

C6 - C3 (fenilpropanoidebi) tipis (II - III); nivTierebebi C6 

- C3 - C6 (flavanoidebi) tipis (IV). 

 

 
 

Tambaqos foTolSi polifenoluri naerTebi araTanab-

rad grovdeba. didi raodenobiT polifenolebi aRmoaCi-

nes Tambaqos foTlis wverosa da periferiul nawilebSi 
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5.1 oqsibenzoinis naerTebi 

oqsibenzoinis jgufis fenoluri naerTebidan Tambaqo-

Si aRmoCenilia Semdegi warmoebulebi: 

 

 
 

oniSis monacemebiT yvela es fonoluri naerTi napov-

nia TambaqoSi Zalian mcire raodenobiT (mg/100kg Tambaqo-

Si): evgenoli 299, gvaiakoli 334, м- krezoli - 144, fenoli 

- 620. 

zogierT mecnierTa mier aRmoCenili iqna TambaqoSi fe-

noluri mJavebi, romlebic agreTve fenoluri naerTebis  

I jgufs ganekuTvnebian. 



 58 

 
es nivTierebebic mcire raodenobiT arian Tambaqos foTolSi. 

 

 

5.2 fenil propanoidebi 

 
fenilpropanoidebis jgufSi Sedis nivTierebaTa ori 

klasi: yavis mJavis warmoebulebi (II) da kumarinebi, an 1, 2 

- benzpireni (III). 

yavis mJavis warmoebulebi. fenolebi, romlebic warmoadge-

nen yavis mJavis nawarmebs warmodgenili arian Semdegi saxiT: 
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am jgufis naerTebidan mniSvnelovania qlorogenis mJa-

va, romelic yvelaze meti raodenobiTaa TambaqoSi. a. a. 

Smukis mier pirvelad iqna gamoyofili  Tambaqos fermen-

tirebuli foTlebidan qlorogenis mJava da Tavisufali 

kofeinis mJava. qlorogenis mJava warmoadgens kofeinis da 

qinaqinis mJavis depsipeptids. 

qlorogenis mJavis gansakuTrebul Tvisebas warmoad-

gens advili gardaqmna erTi formidan meoreze advili 

gardaqmna,  magaliTad, cis-formidan trans formaSi. ag-

reTve gadasvla neoqlorogenis mJavaSi da piriqiT. es Se-



 60 

imCneva qaRaldze qromatografiis dros, rac aZnelebs maT 

identifikacias. mravali mecnieris varaudiT Tambaqos 

foTlis Seferiloba fermentaciis dros, ganpirobebulia 

qlorogenis mJaviT. modeluri cdiT, sistemaSi: qloroge-

nis mJava - nornikotini-polifenolqsilaza, miRebuli iqna 

wiTlad SeRebili pigmenti. amitom SesaZleblad Tvlian, 

Tambaqos foTolSi analogiuri procesebis warmarTvas. 

qlorogenis mJavis raodenoba sasigare TambaqoebSi 

4,5%-s aRwevs, magram aRmosavluri tipis TambaqoebSi is 

SedarebiT naklebia. 

aRmoCenili iqna tendencia, rom maRali xarisxis Tambaqo-

Si (botanikuri jiSis farglebSi) qlorogenis mJavis Sem-

cveloba maRalia. qlorogenis mJavis dagroveba TambaqoSi 

mraval faqtorzea damokidebuli, gansakuTrebiT Srobis me-

Todze. mzeze Srobis da masaSi Srobis (balk-kiuringi) Se-

darebisas qlorogenis mJavis Semcveloba Sesabamisad Sead-

genda 1,48 - 1,53 da 1,82 - 2,76%-mde. ramdenadac mzeze Srobi-

sas JangviTi procesebi aqtiurad mimdinareobs, es miuTiTebs 

masSi qlorogenis mJavis aqtiur minawileobaze. 

kumarinebis warmoebulebi. fenilpropanoidebis klass 

miekuTvneba Semdegi naerTebi: kumarini, dafnetini, skopo-

letini, umbeliferoni, eskuletini. 

 

 
 

aglikonebi da maTi warmoebulebi mravali mkvlevaris 

mier iqna aRmoCenili, maT Soris raodenobrivad yuradRe-
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bas iqcevs skopoletini. es nivTiereba kristaldeba nesri-

sebri prizmebis saxiT, lRobis temperatura aqvs 2040C - 
temperaturaze. 

ixsneba cxel spirtSi da ZmarmJavaSi, sustad ixsneba 

qloroformSi, cudad ixsneba benzolSi da gogirdnaxSir-

wyalbadSi. skopoletinis lurji spirtiani xsnari iZleva 

lurj fluoresencias. skopoletini aRadgens felingis 

xsnars da iZleva rkinis qlorTan (FeCl3) damaxasiaTebel 

lurj Seferilobas. am naerTis saerTo Semcveloba Tamba-

qoSi arc Tu didia, magaliTad iaponuri Tambaqodan brai-

tidan 2 kg-dan gamoyofili iqna mxolod 0,15 g. skopole-

tini. 

TambaqoSi aRmoCenili iqna mcire raodenobiT skopole-

tinis glikozidi - skopolini (7 - glikozid - 6 - meTioq-

sikumarini), romelSidac skopoletinis hidroqsilis jgu-

fi SeerTebulia   -glukozis narCenTan. es nivTiereba 

or molekula wyalTan erTad, kristaldeba wylidan nem-

sebis saxiT, lRobis temperatura 226-2280C Seadgens. kar-
gad ixsneba cxel wyalSi, cudad - organul gamxsnelebSi, 

hidrolizis dros warmoqmnis glukozas da skopoletins. 

TambaqoSi aRmoCenilia mcire raodenobiT skopoletinis 

sxva warmoebulebic. molekulaSi glukozis adgili SeiZ-

leba ekavos gencibiozas da agreTve primverozas: 

 
 

arsebobs monacemebi imis Sesaxeb, rom TambaqoSi mona-

wileobs eqskudetinis 6- da 7- glikozidi 
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5.3 flavanoidebi 

Tambaqos C6 - C3 - C6 - tipis polifenoluri naerTebi 

miekuTvnebian e. w. flavanoidebs, romelic Tavis mxriv 

iyofian  Semdeg jgufebad: flavonebi, izoflavonebi, ka-

texinebi, leikoantocianidebi, antocianebi, xalkonebi, au-

ronebi. 

 

 
 

aRsaniSnavia, rom miuxedavad imisa, rom am nivTierebe-

bis mcire rtaodenoba aRmoCenili iqna TambaqoSi, mniSvne-

lovani roli mainc eniWeba maT glikozidebs, ZiriTadad 
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flavonis warmoebulebs – kemferols, kvercetins da na-

ringenins: 

 
 

bulgareli mkvlevaris m. k. mixailovis mier flavanoi-

debis raodenobrivi gansazRvris meTodika iqna SemuSave-

buli (gadaangariSeba xdeboda ruTinze). 

Tambaqos gareSe nivTierebebis mocilebis mizniT winas-

war daamuSaveben qloroformiT, xolo Semdeg flavanoi-

debis gamowvlilvis mizniT eTilis 90%-iani spirtiT. mi-

Rebul eq straqts umateben aluminis qlorids, rome-

lic iZleva damaxasiaTebel yviTel Seferilobas. Seferi-

lobis intensivobis mixedviT msjeloben flavanoidebis 

jgufis nivTierebebis raodenobaze. cdebiT daadgines, 

rom bulgarul TambaqoebSi flavanoidebis raodenoba ic-

vleba zRvrebSi 1,04 - 2,24%. 

katexinebis saerTo raodenobis gansazRvrisaTvis SeiZ-

leba gamoyenebuli iqnas vanilinis reaqtivi gaxsnili 

koncentrul marilmJavaSi. am dros warmoiqmneba wiTeli 

Seferiloba, romlis intensivoba isazRvreboda speqtro-

fotometrze 430nm - talRis sigrZeze. katexinebis saerTo 

raodenoba (  -epi katexinze gadaangariSebiT) icvleboda 

0,22 da 0,72%-mde. 

ruTini, es flavanoidi aris mniSvnelovani mravali 

TambaqosaTvis. qimiurad is warmoadgens kvercetinis gli-
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kozids da ruTinozis disaqaridis (  - ramnozidigluko-

zas) naerTs. 

ruTini kristaldeba wylidan yviTeli nemsisebri kris-

talebis saxiT, romelic ixsneba cxel eTanolSi, ar ix-

sneba eTilis eTerSi, qloroformSi, benzolSi da gogir-

dnaxSirbadSi. FeCl3-Tan iZleva muq Seferilobas. ruTinis 

Semcveloba TambaqoSi meryeobs da aRwevs 2@-s. mcirdeba 

Srobis dros JangviT procesebSi monawileobis gamo. sava-

raudoa, rom is iJangeba qlorogenis mJaviT qinonuri 

formiT intensiurad. 

izokvercetini warmoadgens meore mniSvnelovan flava-

noids TambaqoSi. misi raodenoba calkeul TambaqoebSi 

0,25-1,7%-mde icvleba. 

TambaqoSi aRmoCenili iqna mcire raodenobiT glikozi-

di kvercimetrini. 
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Tavi VI 

 

eTerovani zeTebi da fisebi 
 

komponentebis nakrebi, romelic Sedis eTerzeTebis da 

fisebis SedgenilobaSi mniSvnelovnad mravalgvaria. aq 

Semodis savsebiT sxvadasxva klasis naerTebi, amitom ter-

minebi "eTerovani zeTebi da fisebi" miekuTvneba  ara qimi-

ur nomenklaturas, aramed dakavSirebulia am jgufSi Se-

maval nivTierebaTa fizikur TvisebebTan. magaliTad eTe-

rovani zeTebis SedgenilobaSi Sedian komponentebi, rom-

lebic wylis orTqliT gadaidenebian, maSin rodesac fi-

sebis sxvadasxva nivTiereba erTiandeba  organul gamxsne-

lebSi eqstraqciis unariT. 

eTerovani zeTebi da fisebi TamaSoben did rols Tam-

baqos bolis aromatis Camoyalibebis saqmeSi. 

savaraudoa, rom eTerovani zeTi ZiriTadad ganapiro-

bebs Tambaqos naturalur aromats, mis surnelebas, amas-

Tanave fisebi wvisas warmoqmnian nivTierebebs, romlebic 

ZiriTadad Tambaqos bolze axdenen gavlenas. 

 

 

6.1 eTerovani zeTebi 

 

eTerovani zeTebis pirveli gamokvlevebi dawyebuli iq-

na Tambaqos sxvadasxva jiSebSi 1920-ian wlebSi a. Smukisa 

da misi TanamSromlebis mier, romelTa gamokvleviTac 

dadgenili iqna, rom sxvadasxva TambaqoSi eTerovani ze-

Tebis raodenoba icvleba 0,09-dan 1,37%-mde. amasTanave uf-

ro meti raodenobis eTerzeTebis SemcvelobiT gamoirCeva 

aRmosavluri tipis maRali xarisxis Tambaqoebi (diubeki 
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da samsuni), maSin rodesac uxeSi ConCxovani Tambaqoebi 

mas agroveben mcire raodenobiT. 

eTerzeTebis saerTo raodenobis gansasazRvravad ume-

tesad iyeneben orTqliT eqstraqciis meTods. miRebul 

distiliatSi SesaZlebelia eTerovani zeTebis moculobis 

gansazRvra, romelic koncentrirdeba wylis zedapirze, 

amitom ukeTesia eTerovani zeTebis eqstragireba gogir-

dis eTeriT wyliani eqstraqtidan da gamxsnelis gadade-

nis Semdeg misi gravitaciulad gansazRvra. eTerovani ze-

Tebis SefardebiT raodenobaze SesaZlebelia vimsjeloT 

misi kaliumis biqromatiT daJangvis unaris mixedviT. 

eTerovani zeTebis fizikuri da qimiuri Tvisebebi cva-

lebadobs Tambaqos xarisxze damokidebulebiT, misi moyva-

nisa da gadamuSavebis meTodebze damokidebulebiT: ref-

raqciis koeficienti icvleba 1,412-1,492, iodis ricxvi 

50,07-110,9, mJauri ricxvi 8,5-58,8, eTeris ricxvi 4,8-133,6, me-

Toqsilirebis ricxvi 1,13-13,73. zogierTi konstantebis 

cvalebadoba SeiniSneba Tambaqos fermentaciis dros (ara-

fermentirebuli /fermentirebulze): mJauri ricxvi 

19,41/18,06, eTeris ricxvi 38,82/66,97, gasapvnis ricxvi 

58,23/85,03. 

Tambaqos axladgamoyofili eTerovani zeTi warmoad-

gens sustad Seferil, moZrav, sinaTlis sxivis gardamtex, 

specifikuri mkveTri aromatis mqone siTxes. gaxangrZlive-

buli Senaxvisas siTxe icvlis Tavis Tvisebebs: muqdeba, 

sqeldeba da sabolood gamoiyofa fisisebri naleqi; amave 

dros mimdinareobs aromatis cvalebadoba, gamoricxuli 

ar aris, rom eTerovani zeTebis unars, daJangvisas gada-

vidnen fisovan mdgomareobaSi, SesaZloa warmoadgendes 

Tambaqos fisovani nivTierebebis warmoqmnis wyaros. a. 
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Smuki aRniSnavda, rom eTerovani zeTebis es gardaqmna 

TviTon TambaqoSi mimdinareobs SedarebiT nela da rTu-

lad, rac SesaZlebelia gamowveuli iyos ujredis Sedge-

nilobis qimiuri gardaqmnebis damcvelobiTi unariT. 

ganvixilavT eTerovani zeTebis qimiur Sedgenilobas, 

zogierTs Cven zemoT ukve SevexeT, rogoricaa - organuli 

aqroladi mJavebi, ketonebi, aldehidebi, fuZeebi da zogi-

erTi sxva nivTierebebi. 

unda aRiniSnos, rom eTerovani zeTebis mravali kompo-

nenti identificirebuli iqna jer kidev a. Smukis mier, 

magram ufro srulyofili monacemebi iqna miRebuli iapo-

neli mecnieris oniSis gamokvlvebis Sedegad. is iyenebda 

qromatografiul da speqtrofotometrul meTodebs, ik-

vlevda Tambaqo-virjiniis eTerovan zeTebs, misi redraing-

meTodiT gadamuSavebisa da erTi wliT Senaxvis Semdeg. 

Tambaqodan eTerovani zeTebis gamosayofad da SemdegSi 

mis gamosakvlevad iyenebda Semdeg meTods: 5-7 kg daqucma-

cebuli Tambaqodan eTerovani zeTebi gadaideneboda or-

TqliT 60-80l - distiliatis miRebamde, romelsac ajereb-

dnen NaCl-iT da aeqstragirebdnen gogirdis eTeriT. Sem-

deg eTers TanmimdevrobiT daamuSavebdnen H2SO4-is 

NaHCO3-is, NaHSO3-is, KOH-is xsnarebiT da Sesabamisad Re-

bulobdnen: fuZe, mJave, karboniluri naerTebisa da feno-

lebis fraqciebs hidrolizirebuli mJavebis fraqciebTan 

erTad, romelic Sedioda Tambaqos eTerovani zeTebis 

rTul eTerebSi. eTerovan xsnarSi rCeboda neitraluri 

fraqcia. fraqciebis raodenobrivi gamosavali naCvenebia 

cxrilSi 11 
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cxrili 11 

eTerovani zeTebis fraqciebis gamosavlianoba 

redraing damuSavebamde 
redraing damuSavebis 

Semdeg 

fraqciebi 
mg. 1kg. 

mSral 

Tambaqo-

ze 

% eTerovani 

zeTebis masi-

dan 

mg. 1kg. 

mSral 

Tambaqoze 

% eTerova-

ni zeTebis 

masidan 

neitraluri 890 67,2 1376 63,9 

mJauri 141 10,7 363 16,9 

fenoluri 138 10,4 120 6,6 

hidrolize-

buli 

mJavebiT 

121 9,1 112 5,2 

karboniluri 23 1,8 67 3,1 

fuZeebi 11 0,8 115 5,3 

sul 1324 100,0 2153 100,0 

 

cxrili 11-is monacemebis analizidan Cans, rom Tamba-

qos gadamuSavebisa da Semdegi Senaxvis dros Tambaqos 

eTerovani zeTebi ganicdis mniSvnelovan xarisxobriv 

cvlilebebs. TiToeul fraqcias yofdnen qromatografiu-

lad, awarmoebdnen TiToeuli komponentis identifikacias 

da raodenobriv gansazRvras. am gamokvlevebis Sedegad 

mJaur fraqciaSi aRmoCenili iqna yvelaze cota 13 kompo-

nenti: WianWvelamJava, ZmarmJava, fenilZmarmJava, benzoinis, 

n-kapronis, laurinis, miriscinis mJavebi da sxva. mJavebis 

50% modis ZmarmJavaze, mniSvnelovani raodenobiT monawi-

leobdnen agreTve  -meTilvalerianis  da fenilZmarmJa-

vebi. 

karbonul fraqciaSi oniSis mier aRmoCenili iqna mniS-

vnelovani raodenobiT furfuroli da mcire raodenobiT 

acetaldehidi, izoerbos aldehidi, benzaldehidi da am 

klasis zogierTi nivTiereba. fenoluri fraqciidan iden-

tificirebuli iqna: fenoli, gvaiakoli, evgenoli da M - 
krezoli. mxolod misi masis gaSifvra  ver moxerxda. ne-
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itralur fraqciebSi napovni iqna zogierTi naxSirwyal-

badebi: triakontani (C30H62), gentriankontani (C31H64),  - 

fitadieni (C20H33), agreTve meTilis, eTilis, benzolis, 

 - fenileTilis spirtebi, meTilis eTerebi: miristinis, 

laurinis da palmitinis mJavebi, rTuli eTerebi benzila-

cetatil da  - fenileTilacetatis tipis. aqroladi fu-

Zeebis fraqciis ZiriTadi warmomadgeneli aris 2,3 - dipi-

ridili. aRsaniSnavia, rom eTerovani zeTebis mTliani ma-

sa oniSis mier ar iqna gaSifruli, ver iqna identificire-

buli mTavari komponenti. am mimarTulebiT gamokvlevebi 

grZeldeba. maRalmgrZnobelobis mqone gazuri qromatog-

rafirebiT aqroladi nivTierebebis gamokvleva mimdinare-

obs orTqliT gadadenis gareSe, SesaZloa es iyos mizezi 

iseTi nivTierebebis axladwarmoqmnisa, romelic Tambaqo-

Si ar moipoveba. 

1962 wels jonsis mier miRebuli iqna eTerovani zeTebi 

msubuqi reJimis pirobebSi: 380C temperatura da 6,5kpa (49 
mm v.w.s) wneva. nivTierebis SeboWvas axdenen 700C -is piro-
bebSi. eTerovani zeTebis analizs awarmoebdnen gazur 

qromatografze temperaturuli reJimiT 750C-dan 2500C-mde. 
identificirebuli iqna mniSvnelovani raodenobis nivTie-

rebebi romlebic nivTierebaTa sxvadasxva klasebs gane-

kuTvnebodnen 

gazuri qromatografirebiT iqna gamokvleuli neitra-

luri jgufis Tambaqos eTerzeTovani nivTierebebi. dadge-

nili iqna sxvadasxva Tambaqos eTerovani zeTebis erTnai-

ri xarisxobrivi Sedgeniloba, maSin rodesac calkeuli 

komponentebi arsebiTad gansxvavdebodnen erTmaneTisagan 

raodenobrivad. identificirebuli iqna furfurolis 

spirti M - toluolaldehidi, benzolacetati, neofitadie-

ni da sxva nivTierebebi. 

Tambaqos foTolSoris sivrcidan gamoyolili kompo-
nentebis gamosakvlevad iyeneben meTodikas, romelic iTva-
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liswinebs azotiT am nivTierebebis gamodevnas da damWer-
Si maT kondensirebas, Txevadi azotis gamoyenebiT. gazuri 
qromatografirebiT napovni iqna 37 nivTiereba, romelTa 

Soris identificirebuli iqna N n - pentani, n - valerianis 

da n - kapronis aldehidebi, n, M  da O  qsilenebi. 
Tambaqos aqrolad nivTierebebze da maT gardaqmnebze 

seriozuli gamokvlevebi Caatara 1973 wels ostinma. misi 
gadamuSavebisa da daZvelebis dros Tambaqodan saanalizo 

nivTierebebs gamoyofdnen CO2-is nakadSi 850C temperatu-
raze. nivTierebebis dasayofad da identifikaciisaTvis 
iyenebdnen gazur qromatografs da  speqtrofotometrs. 
identificirebuli iqna: benzaldehidi, pentadekani, benzi-

lis spirti, solanoni,  -fenileTanoli, geranilaceto-

ni, heptadekani da mniSvnelovani raodenobiT maralmole-
kuluri najeri naxSirwylebi. 

 
 

6.2 fisebi 
 

ganvixilavT ra fisebs, unda vicodeT, rom raodenobri-
vad TambaqoSi fisebi ufro metia vidre eTerovani zeTebi. a. 
Smukis monacemebiT fisebis raodenoba TambaqoSi meryeobs 
did SualedSi - 2-dan 17%-mde. gansakuTrebiT didi raodeno-
biT isini aRmoCenili iqna aromatuli tipis TambaqoebSi - 
diubeksa da samsunSi. SegviZlia aRvniSnoT, rom fisebis ra-
odenoba damokidebulia im meTodis gamoyenebaze, romliTac 
is miiReba. a. Smukis mier gamoTqmuli iqna mosazreba, rom 
mag. petroleinis eTeri -Tambaqodan gamowvlilavs Seferil 
nivTierebebs, eTerovan zeTebs, fisebis nawils, nikotinis 
marilebs da cvils; gogirdis eTeri - glikozidebs, niko-
tins, fisebis nawils; eTilis spirti - nikotinis marilebs, 
naxSirwylebs, fisebis nawils da sxva nivTierebebs; benzo-
li - fisebs, cvils, naxSirwyalbadebs, eTerovan zeTebs da 
sxva organul naerTebs. 
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Tu Tambaqos Tanmimdevrulad davamuSavebT am gamxsne-
lebiT, gamxsnelebSi gadadis TanmimdevrobiT sxvadasxva 
nivTierebebi, romlebic sxvadasxva klasebs ganekuTvnebi-
an. erTi nimuSidan Tanmimdevrulad gamowvliluli iqna 
nivTierebebi (%): benzoliT - 6,8, petroleinis eTeriT - 
0,09, gogirdis eTeriT - 3,65, eTilis spirtiT - 22,88. 

warmodgenili monacemebis analizi gviCvenebs, rom gam-
xsnelis SerCeva unda moxdes mkvlevaris winaSe arsebuli 
amocanis mixedviT, xolo am dros miRebuli monacemebis 
ganxilvisas unda iqnas miTiTebuli Tu romel gamxsnels 
iyenebda fisebis gamosawvlilvad. 

fisebis saerTo raodenobis gansasazRvravad gamoiyene-
ba mravali meTodi. yvelaze martivi meTodi SemdegSi 
mdgomareobs: daqucmacebul Tambaqos kargad Carecxen 
wyliT, narCens gamoaSroben awonian da eqstraqcias uta-
reben benzoliT. eqstragirebis Semdeg Tambaqos narCens 
isev aSroben da wonian, narCenis wonaTa sxvaobiT msje-
loben fisebis raodenobaze. Tambaqos wyliT winaswari 
damuSaveba Tavidan agvacilebs nikotinis marilebis da 
sxva wyalSi xsnadi nivTierebebis eqstraqtSi moxvedras. 

Tambaqos fisebSi Semavali nivTierebebis qimiuri Sed-
geniloba. 

es jgufi gulisxmobs gansakuTrebulad mravalferovan 
da xarisxobrivad rTul nivTierebebs. sakmarisia vTqvaT, 
rom mass-speqtroskopiT miRebul zogierT fraqciaSi aR-
moCenilia 300 komponentze meti nivTiereba 250-dan 500-mde 
molekuluri woniT. 

Tambaqos fisebis savaraudo daxasiaTeba mocemuli iqna 
Smukis mier 1930-ian wlebSi. sxvadasxva qimiuri meTodebiT 
gamoyofili iqna nivTierebaTa ramodenime jgufi, romel-
Ta buneba dadgenili ver iqna. ialtis diubekis fisebis 
raodenobriv Sedgenilobaze monacemebi mocemulia 
cxrilSi 12. 
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cxrili 12. 

 

ialtis diubekis fisebis komponentebis Sedgeniloba, % masidan 

gamoyofili nivTiereba 
absoluturad 

mSrali Tambaqo 
fisebi 

usazRvro 

naxSirwyalbadebi 
0,46 6,7 

mJavebi (C24H41O5) 0,41 6,0 

fisovani eTerebi 

da rezenebi 
5,03 73,2 

ar gansazRvrula 1,00 14,0 

sul 6,87 100,0 

 

a. Smukma SeZlo epova gansxvaveba sxvadasxva nimuSebis 

fisebs Soris: mJauri ricxvi icvleboda - 27,5-dan 96,4-mde, 

gasapvnis ricxvi - 98,98-dan 316,9-mde. amave dros nivTiere-

bebis xarisxobrivi maCveneblebi sxvadasxva TambaqoSi er-

Tnairia. erTmaneTisagan mxolod raodenobrivad gansxvav-

debian. es damajereblad iqna mocemuli gamokvlevebSi, 

romelic tardeboda Tambaqos da wekos samecniero sak-

vlev institutSi (НИИТИМ) mas-speqtroskopuli, qroma-

tografuli da speqtrofotometruli meTodebiT. 

mniSvnelovani monacemebi fisebis Sedgenilobis Sesaxeb 

SeZles mieRoT 1960-ian wlebSi v. v. Cenikovma, e. n. Sapova-

lovma, i. k. conevma krasnodaris politeqnikuri institu-

tis Tambaqos teqnologiis kaTedraze. maT mier Sesrule-

buli iqna samuSaoebi, romelic ukavSirdeboda Tambaqos 

fisebis fraqcionirebas da maTi gavlenis Seswavlas Tam-

baqos bolis aromatulobaze. 

am mizniT Tambaqos fisebis neitralur nawils yofdnen 

calkeul fraqciebad aluminis oqsidian adsorbaciul 

svetze  petroleinis eTeriT. gamJRavnebisas gamoiyofoda 

9 fraqcia, erTmaneTisagan mkveTrad gansxvavebuli Seferi-

lobiT. zolebis Seferiloba (qvevidan zeviT) iyo 1 - ufe-

ro, 2 - mowiTalo oranJisferi (narinjisferi), 5 - limo-

nisfer-yviTeli, 6 - kaSkaSa yviTeli, 7 - yavisferi, 8 - Ria 
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yavisferi, 9-muqi yavisferi; aRniSnuli fraqciebi svetidan 

Camorecxili iqna gansxvavebuli polarobis mqone gamxsne-

lebiT: petroleinis eTeri-benzoli-gogirdis eTeri - ace-

toni. 

cxrilSi 13 moyvanilia miRebuli fraqciebis Tvisobri-

vi, xarisxobrivi da raodenobrivi daxasiaTeba. 

dadgenili iqna, rom pirveli fraqcia warmodgenilia 

parafinis rigis naxSirwyalbadebiT (n - heptakozani, n - 
heptatriakontani da sxva). danarCen fraqciebSi Sedis ma-

Ralmolekuluri terpenovani rigis nivTierebebi, spirte-

bi da ketonebi. TiToeuli fraqciis aromatulobaze Se-

mowmeba xdeboda ConCxovani Tambaqos foTolze misi daw-

veTebiT. degustaciis Sedegad dadgenili iqna, rom Tamba-

qos bolis aromatulobas aumjobesebs me-2, me-3 da me-5 

fraqciebis Setana foTolze. 
cxrili 13 

fisebidan gamoyofili fraqciebis daxasiaTeba 

Semcveloba, % 

gamxsneli 

eluirebi-

saTvis 

f
r
aq
c
ii
s
 n

o
me
r
i 

f
is

eb
is

 n
ei
t
r
a-

l
u
r
i 

na
w
il

i 

T
am
b
aq
o
s
 m
S
r
al

i 

ni
vT

ie
r
eb

eb
i 

fizikuri 

mdgomare-

oba 

feri 
surnele-

ba 

1 2 3 4 5 6 7 

petrole-

ini eTeri 
1 15,7 0,61 

myari fir-

fitebi 
ufero 

sunis ga-

reSe 

 2 1,3 0,05 "_____" 

mowiTa-

lo-

oran-

Jisferi 

susti 

yvavilo-

vani aro-

matiT 

benzoli 3-4 8,8 0,34 
sacxiseb-

ri siTxe 

yviTe-

li mom-

wvano 

elfe-

riT 

mindvris 

balaxis 
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1 2 3 4 5 6 7 

 5 9,7 0,37 

myari wve-

Tebis ag-

regatebi 

limo-

nisfer-

yviTe-

li 

susti 

yvavilo-

vani 

gogirdis 

eTeri 
6 39,5 1,52 

sacxiseb-

ri siTxe 

kaSkaSa 

yviTe-

li 

Zlieri 

vardis 

 8 10 0,38 

sqeli we-

bovani 

siTxe 

Ria ya-

visferi 

gamSrali 

xilis 

susti 

aromatiT 

acetoni 7-9 8,6 0,32 igive igive igive 

danakarge-

bi 
 6,4 0,24    

 

Tambaqos fisebis pirveli fraqciis dawvrilebiTi Ses-

wavlis Sedegad gazqromatografiuli meTodiT, romelic 

ZiriTadad Seicavda parafinis naxSirwyalbadebs aRmoCeni-

li iqna 22 komponenti normaluri da gantotvili agebu-

lebiT, naxSirbadatomebi ricxviT 17-dan33-mde (cxrili 14). 

wamyvan naxSirwyalbadebs warmoadgens heptakozani, nano-

kozani da gentiakontani. 
cxrili14 

 

parafinovani naxSirwyalbadebis Semcveloba zogierTi 

jiSis TambaqoSi, % parafinebis saerTo raodenobidan 

naxSir- 

wyalbadebi 

maxvil- 

foTola 45 

peremo- 

Jeci  83 
samsuni 959 

diubeki 

44 

1 2 3 4 5 

n - C17 2,80 kvali 1,8 1,05 

n - C18 1,73 "-----" 1,35 1,01 

n - C19 6,64 "-----" 1,95 7,23 

n - C20 2,27 2,24 2,99 1,33 

n - C21 2,71 1,58 2,34 1,60 

n - C22 1,83 0,97 2,46 1,88 

n - C23 1,98 1,79 1,93 2,00 

n - C24 1,52 1,61 1,29 1,65 

n - C25 3,91 3,60 7,44 3,47 
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1 2 3 4 5 

n - C26 2,11 1,45 1,88 2,50 

n - C27 9,66 13,56 19,72 8,49 

izo - C28 0,51 0,10 0,32 2,11 

n - C29 1,43 1,61 6,24 6,53 

izo - C30 2,11 9,41 3,14 6,12 

n - C30 6,38 4,26 1,29 2,13 

izo - C31 5,97 2,08 9,95 7,00 

n - C31 2,01 12,30 18,10 21,45 

izo - C32 8,00 27,80 4,90 6,09 

n - C32 17,78 5,25 1,65 2,08 

n - C33 7,47 5,21 3,73 7,28 

saerTo 

raodenoba 

mg/g TambaqoSi 

3,57 3,40 6,5 4,72 

 

rodgmanis da kukis gamokvlevebiT (1959 - 1965) dadginda 

Tambaqos fisebis SedgenilobaSi nivTierebaTa didi jgu-

fi, romelebic miekuTvneboda terpenebs. maT Soris yvela-

ze meti raodenobrivi SemcvelobiT (0,4%-mde) gamoirCeva 

sodanesolis spirti: 

 

 
 

es nivTiereba fisebis SedgenilobaSi napovni iqna ara 

marto Tavisufali saxiT aramed rogorc rTuli eTerebi 

Semdegi mJavebis palmitinis, linolenis, lenolis, miris-

tinis, oleinis da sxv. mSral nivTierebaze gadaangariSe-

biT TambaqoSi solanesolis spirtis Semcveloba Seadgens 

0,03%-s, romelTa Soris Warbobs palmitinis mJavis sola-

nesolis eTeri (0,011%). 

Tambaqodan SeZles identificireba solanesolis daS-

lis produqtebis, rogoricaa - solaneseni, solanoni da 

fitoni. 
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terpenebis jgufSi Sedis agreTve Semdegi nivTierebebi 
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neofitadieni monawileobs TambaqoSi 0,06 - 0,1% raode-

nobiT mSral wonaze gadaangariSebiT. 

Tambaqos fisebSi aRmoCenili iqna agreTve fitostero-

lebis mniSvnelovani jgufi, romelTa Soris aris stig-

masteroli,  -sistosteroli, kamposteroli,  -sistos-

teroli, ergosteroli, meTilenocikloarTenoli, ciklo-

arTenoli. 

  
                -sitosteroli  
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moyvanili formulebidan Cans, rom fitosteroli war-

moadgens policiklur erTatomian spirts, romlis safuZ-

vels - warmoadgens ciklopentenofenantrenis hidrirebu-

li birTvi. es ufero kristaluri nivTierebaa, romelic 

ar ixsneba wyalSi da kargad ixsneba organul gamxsne-

lebSi. isini TambaqoSi monawileoben rogorc Tavisufali 

saxiT, agreTve umaRlesi cximovani mJavebis eTerebis sa-

xiT. umetesi raodenobiT Tambaqos SemadgenlobaSi imyo-

feba   da   fitosterolebi. maTi saerTo raodenoba 

Tambaqos SemadgenlobaSi meryeobs 0,1%-dan 0,5%-mde Tamba-

qos xarisxsa da damuSavebis wesze damokidebulebiT. 

Tambaqos fisebSi aRmoCenilia epoqsidebi, peroqsidebi 

da hidroperoqsidebi. am nivTierebebis erT-erTi warmomad-

genelia   epoqsiqolesteroli. 

 

 
 

napovnia agreTve 1,3 - benzdioqsoli, maT Soris miris-

tini da laqtini, romelTa Soris did interess iwvevs le-

vantenolidebi: 
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kvlevebi Tambaqos fisebis Sesaswavlad grZeldeba, sa-

dac mraval siaxleebs SeiZleba velodoT. 
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Tavi VII 

 

mineraluri  da sxva nivTierebebi 
 

Tambaqos mcenare Tavisi ganviTarebis periodSi agro-

vebs mniSvnelovani raodenobis mineralur (nacrovan) niv-

Tierebebs, romlebic garkveul zemoqmedebas axdenen Tam-

baqos bolis qimiur Sedgenilobaze. mineraluri nivTiere-

bebis zemoqmedeba ZiriTadad gamovlindeba Tambaqos wvis 

procesis regulirebis sakiTxSi. 

 

 

7.1 mineraluri nivTierebebi 

 

Tambaqos SemadgenlobaSi isini warmodgenili arian Zi-

riTadad organuli mJavebis marilebis saxiT, romlebic 

wvisas warmoqmnian nacris ZiriTad masas. arCeven nacris 

or saxes: nedli da sufTa nacari. 

nacris saerTo raodenobas, romelic rCeba Tambaqos 

wvis Semdeg, nedli nacari ewodeba. is warmoadgens nax-

SirmJavas marilebis narevs, mcire raodenobiT mineralu-

ri mJavebis marilebs, dauwveli naxSirisa da qviSis nawi-

lakebs, romelic yovelTvis imyofeba foTlis zedapirze. 

sufTa mineralur nivTierebebs (nacars) gansazRvraven sa-

erTo nacridan naxSirisa da qviSis gamoklebiT, romelic 

ar ixsneba 10%-ian marilmJavaSi wylis abazanaze gacxele-

bisas. 

sufTa nacris raodenoba sxvadasxva TambaqoSi did 

zRvrebSi meryeobs 7-dan 200%-mde. Tambaqos nacarSi War-

bobs kaliumis, kalciumis, magniumis da gogirdis mJavebis 

marilebi. rkinis, aluminis, qloris, siliciumis da nat-
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riumis mJavebi TambaqoSi ZiriTadad mcire raodenobiTaa. 

aRiniSneba ZiriTadi komponentebis Semdegi cvalebadoba 

nacarSi (%-Si nacris saerTo raodenobidan): CaO - 28-50, 

K2O - 18-40,  MgO - 1,5-15,  P2O5 - 2-10, SiO2 - 2,7-6. zogierT Tamba-

qoSi aRmoCenilia mniSvnelovani raodenoba Fe2O3 da Cl, Se-

sabamisad 2-13 da 6-17% nacris saerTo raodenobidan. 

aRniSnul naerTebTan erTad Tambaqos nacarSi moipove-

ba agreTve mikroelementebi. maT ricxvs miekuTvneba manga-

numi (0,024-0,048% nacris saerTo raodenobidan), bori 

(0,044%-mde), spilenZi (saSualod 0,035%), xolo iodi (0,06-

0,12). Zalian mcire raodenobiT aRmoCenilia dariSxani 

(0,0003-0,004%), agreTve molibdeni, titani, ceziumi, bariu-

mi, beriliumi, nikeli. 

Tanamedrove speqtraluri meTodebis gamoyenebiT iapo-

neli mecnierebis mier aRmoCenili iqna TambaqoSi Semdegi 

calkeuli elementebi (mkg. 1g. Tambaqoze): K - 26800-27100, Na 

- 870-890, Ca - 27500, Mg - 5100, Al - 630-930, Fe - 435-605, Mn - 190, 
Cu - 18-40, Pb - 21-84, Zn - 25-36, Ni - 2, Cr - 1,4, Ag - 7,1-26,4. 

kaTionebis didi raodenoba (Ca, Mg, K) Sedian organuli 

mJavebis SemadgenlobaSi, magram organul mJavebTan erTad 

TambaqoSi mniSvnelovani raodenobiT grovdeba azotis 

mJava, agreTve warmoqmnis marilebs mineraluri kaTione-

biT - nitratebs. nitratebis Semcveloba zogjer SeiZleba 

iyos Zalian maRali da miaRwios 6%-s. 

Tavis kvlevebSi a. Smukma aRmoaCina, rom maRali xaris-

xis Tambaqoebi Seicavs mineralur nivTierebebs (nacars) 

mcire raodenobiT, romelic mocemulia cxrilSi 15. 
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cxrili 15 

 

nacris Semcveloba sxvadasxva xarisxis TambaqoSi, % 
Tambaqo raodenoba Tambaqo raodenoba 

yubanis mTis  yubanis  

#50 11,75 #30 15,04 

#40 13,06 #20 15,33 

#30 13,35 #10 17,96 

#20 13,46 #5 18,19 

#10 15,55   

samsuni afxazeTis  yirimis diubeki  

pirveli xarisxi 11,93 #40 13,40 

meore xarisxi 12,43 #30 13,86 

mesame xarisxi 19,30 #20 15,19 

  #10 15,82 

 

SeiZleba aRiniSnos, rom TambaqoSi nivTierebebis dag-

roveba damokidebuli ar aris Tambaqos botanikur jiSeb-

ze. gadamwyveti mniSvneloba eniWeba garemo pirobebs, Ziri-

Tadad niadagis Sedgenilobas da mcenaris wyliT momara-

gebas vegetaciis periodSi. qloris Semcveloba isazRvre-

boda nefelometriT Tambaqos wyliani gamonawvlilvis 

AgNO3-is xsnaris damatebis Semdeg  monacemebi mocemulia 

cxrilSi 16. 
cxrili 16 

Tambaqos sxvadasxva nimuSebSi qloris Semcveloba, % 

Tambaqo raodenoba Tambaqo raodenoba 

samsun 155  trapizoni 219  

I xarisxi 0,306 II xarisxi 0,606 

II xarisxi 0,255 III xarisxi 0,975 

III xarisxi 0,535 sobolCeski  

samsun 417  I xarisxi 2,040 

IV xarisxi 0,300 saiubileo 8  

  I xarisxi 0,300 

Tavis droze a. Smukis mier dadgenili iqna mravali eq-
sperimentis Sedegad mineraluri nivTierebebis damokide-
buleba Tambaqos wvadobaze (amasTanave is miuTiTebda, 
rom wvadobaze moqmedebs agreTve organuli nivTierebebi. 
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mag. organuli gamxsnelebiT Tambaqos eqstraqciis Semdeg 
is iwvoda swrafad, feTqebiT da swarfadve qreboda). ro-
gorc Cans, TiToeuli mineraluri elementi garkveulwi-
lad dakavSirebulia Tambaqos wvadobasTan, amasTanave 
mniSvnelovania am mimarTebiT kaliumi da qlori, amasTa-
nave nitratebic. 

Tambaqos wvisas, romelic mdidaria organuli mJavebis 
tute marilebiT, warmoiqmneba kaliumis karbonati, Sede-
gad nacari Rebulobs TeTr Seferilobas, rodesac miwis 
metalebis qloridebs Seicavs Warbi raodenobiT, nacari 
Savi ferisaa. ramdenadac qloridebi adviladlRobadia 
vidre karbonatebi, isini garsSemoevlebian naxSiris nawi-
lakebs, rac aZnelebs Tambaqos Semdgom wvas da ganapiro-
bebs agreTve nacris Sav fers. 

 
 

nax. 3. wvadobis xangrZlivobis damokidebuleba nacarSi qloris (1) da 

kaliumis (2) Semcvelobaze 

 

me-3 naxazze mocemulia wvadobis xangrZlivobis damoki-

debuleba nacarSi qlorisa da kaliumis raodenobasTan 

mocemul SemTxvevaSi wvadobas afaseben Tambaqos firfi-

tis Tavisufali wvadobis unariT: rac ufro didxans iw-

vis, miT ukeTesia misi wvadobis unari. Tambaqos firfitis 

calkeuli ubnebi mkveTrad gansxvavdebian erTmaneTisagan 
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wvadobis unariT (naxati 4, cxrili 17) mocemuli maCveneb-

lebiT Cans, rom qlori uaryofiT gavlenas axdens Tamba-

qos wvadobaze.  

 
nax. 4 Tambaqos foTlis adgilebi, romlebic 

erTmaneTisagan gansxvavdebian wvadobis una-

riT 

xarisxis es maCvenebeli ganisaz-

Rvreba ara nacris saerTo raode-

nobiT, aramed masSi arsebuli mine-

raluri nivTierebebis Tanafardo-

biT, rac dasturdeba jenkensis mo-

nacemebiT, romelic mocemulia a. 

Smukis monografiaSi (cxrili 18). 

rogorc cxrili 18-dan Cans, ka-

liumi aumjobesebs wvadobas, amas-

Tanave es moqmedeba neitraldeba 

qloris raodenobis gazrdiT. 

 
cxrili 17 

 

Tambaqos foTlis calkeuli ubnebis daxasiaTeba 

qloris Sedgeniloba 

foTlis 

ubani 

wvadobis 

xangrZlivo-

ba, wm 

nacris 

Sedgenilo-

ba, 

% 

nacris 

Semcveloba, 

% 

g-Si 

100gr.Tambaqo-

Si 

1 2 3 4 5 

I 14 17,50 6,4 1,13 

II 22 17,54 6,04 1,05 

III 40 15,36 3,14 0,48 

IV 32 16,30 2,90 0,47 

V 45 15,50 1,75 0,27 

VI 8 18,40 7,85 1,44 

VII 20 16,65 6,29 1,05 

1 2 3 4 5 

VIII 40 15,50 3,55 0,50 

IX 33 16,60 3,12 0,51 

X 35 19,50 2,05 0,39 
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cxrili 18 

mineraluri elementebis gavlena Tambaqos wvadobaze 

mSrali Tambaqos Semcveloba, % 
Tambaqos 

jiS-tipi 
wvadoba 

kaliumi kiri qlori 
natriumis 

karbonati 

viskonsini 
Zalian 

kargi 
7,16 6,46 0,25 7,60 

havana kargi 3,92 5,65 1,40 1,30 

konnektikuti kargi 5,73 4,86 0,83 5,28 

konnektikuti kargi 6,26 5,25 1,32 4,29 

konnektikuti kargi 5,95 5,30 0,94 4,54 

konnektikuti susti 5,02 5,45 1,36 3,46 

konnektikuti susti 7,54 5,15 2,03 4,74 

 

amerikeli mecnierebi Tvlian, rom Tu TambaqoSi qlo-

ris raodenoba 1%-s aRemateba, is ar varga Tambaqos na-

warmis dasamzadeblad misi cudi wvadobis gamo. aqedan 

gamomdinare agroqimikosebi rekomendacias iZlevian sasu-

qad gamoyenebuli iqnas KCl-is nacvlad K2SO4. 

Tambaqos kargi wvadoba axasiaTebs, Tu umetesi kaTione-

bi masSi warmodgenili aris organuli mJavebis marilebis 

saxiT. Tambaqos wvisas es nivTierebebi gardaiqmnebian nax-

SirmJava marilebad da xSirad warmoqmnian metalTa oqsi-

debs (mag. MgO, CaO). amgvarad nacris tutianoba, romelic 

gamoixateba mililitrebSi 0,1 N marilmJavas xsnariT, 1 g. 

nacris gasaneitraleblad, karg korelaciaSia wvadobas-

Tan: rac ukeTesia wvadoba, miT metia tutianobis maCvene-

beli. 

azotmJavas marilebi, romelic xSirad grovdeba Tamba-

qoSi, SesaZloa wvadobis kargi maCvnebeli iyos. es aixsne-

ba masSi Jangbadis maRali SemcvelobiT, romelic aRdgeba 

Jangvis procesSi. samwuxarod eqsperimentaluri monaceme-

bi Tambaqos nitratebis Semcvelobasa da misi wvadobis 

unaris damokidebulebaze sakmarisad ar arsebobs. 

interess iwvevs wvadobis gansazRvris Semdegi meTodi: 

Tambaqos foTlebs Wrian wvril boWkoebad horizontalu-
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rad, Semdeg mas vertikalurad Wrian. Tambaqos nawilakebs 

zomiT 0,4-0,8mm, aTavseben hilzebSi (30 formatis) mudmivi 

vibraciiT. am dros miiReba papirosi kargi monacemebiT ma-

sisa da mowevisadmi winaaRmdegobis mixedviT. papirosis 

mowevas awarmoeben mosawev manqanaze, romelic uzrunvel-

yofs standartul reJimebs: mowevis (nafazis) moculoba - 

35ml, mowevis dro - 2wm, pauza - 58wm. mowevis (nafazis) 

raodenobis mixedviT, romelic aris saWiro erTi papiro-

sis sruliad mosawevad, msjeloben Tambaqos wvadobaze. 

didi raodenobiT nimuSebis analizma aCvena, rom zogi-

erTi nawili ar iwvis SerCeuli reJimis mixedviT. aseTi 

Tambaqos narevebSi gamoyeneba rasakvirvelia amcirebs mo-

sawevi nawarmis xarisxs. wvadoba nimuSebis did raodeno-

baSi meryeobda sakmaod did zRvrebSi 11-dan 18 mowevamde 

erTi papirosis srul dawvamde. wvadobaze mudmivi kon-

troli aRniSnuli meTodiT, iZleva papirosebisa da siga-

retebis xarisxis gazrdis saSualebas. 

interess iwvevs zogierTi mineraluri nivTierebis ele-

mentebis gansazRvra teqnologiuri procesebis Sesaswav-

lad, romelic dakavSirebulia mSrali nivTierebebis da-

nakargebTan (magaliTad Tambaqos Srobisa da fermentaci-

is dros). imisaTvis, rom zustad SevadaroT nivTierebis 

qimiuri cvlilebebi, yvela momdevno angariSebi unda Cava-

taroT Tambaqos ucvlel nawilze, rasac warmoadgens mi-

neraluri nivTierebis komponentebi. Cveulebrivad aseTi 

gaangariSebisaTvis iyeneben kalciums, romelic TambaqoSi 

sakmao raodenobiT aris. amave mizeziT SesaZloa rekomen-

direbuli iqnas fosfori. Tambaqos sveli danacrebis Sem-

deg, fosfors analizs utareben fotometruli meTodiT, 

risTvisac iyeneben amoniumis molibdenmJavis ferad reaq-

cias. am martivma meTodma kargi Sedegebi mogvca sxvadas-

xva Tambaqos analizis dros. 
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7.2 lignini 

gansakuTrebuli adgili uWiravs Tambaqos Sedgeniloba-

Si nivTierebaTa jgufs, romelsac "lignins" uwodeben, 

romelic upirveles yovlisa morfologiur gagebas war-

moadgens. lignini es inkustrirebuli nivTierebaa, rome-

lic ujredis garsis konstruqcias amagrebs da romelic 

Sedgeba amilosaqaridebisagan da avsebs garsebs Soris 

sivrces. lignini aZlevs sixistes ujredis kedlebs, Se-

kumSvaze, Runvaze, dartymaze, gamZleobaze. lignifikacia 

aZlierebs celulozis masalis mdgradobas mikroorga-

nizmebis zemoqmedebisadmi. 

qimiuri TvalsazrisiT ligninis qveS gulisxmoben, bu-

nebriv polimerul produqtebs, romelic miiReba sami Zi-

riTadi nivTierebis: koniferilis, sinapis da n-kumaris 
spirti fermentatuli dehidrogenizaciiT da polimeriza-

ciiT. 

 
 

ligninis SedgenilobaSi Sedis meTilis spirti, rom-
lis nawili aexliCeba da gadadis Tambaqos bolSi. meTa-
noli ligninSi sxvanairadaa SeerTebuli vidre peqtinovan 
nivTierebebSi. am bolo nivTierebebidan is advilad gan-
Tavisufldeba gasapvniT tuteebis moqmedebisas, Tumca 
ligninidan mosaxleCad Zlieri mJavebia saWiro. am niSnis 
mixedviT arCeven ligninebs, romelTac exliCebaT meTilis 
spirti 40-70%-iani H2SO4-is moqmedebiT. arsebobs monaceme-
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bi imis Sesaxeb, rom meTilis spirtis saerTo raodenobis 
Semcvelobidan TambaqoSi, naxevari imyofeba martivi eTe-
rebis formiT ligninSi, xolo danarCeni rTuli eTeris 
saxiT peqtinSi. 

ligninisaTvis damaxasiaTebelia zogierTi feradi raeq-
ciebi, magaliTad floroglucinTan da HCl-Tan aRiniSneba 
intensiuri wiTeli Seferiloba, xolo anilinis marileb-
Tan - yviTeli Seferiloba. 

ligninis raodenobrivi gansazRvris meTodi gulis-
xmobs Tambaqos foTlis benzoliT winaswar damuSavebas, 
Semdeg spirtiT damuSavebas da bolos 70%-iani gogir-
dmJaviT damuSavebas celulozis mosacileblad - narCenis 
raodenobis mixedviT msjeloben ligninis raodenobaze. a. 
Smukis mier miRebuli monacemebi sxvadasxva TambaqosaTvis 
mocemulia cxrilSi 19. 

cxrili 19 
ligninis Semcveloba TambaqoSi, % 

Tambaqos jiS-tipi raodenoba Tambaqos jiS-tipi raodenoba 

trapizoni  
(cxeli gasaRebi) 

3,45 
samsuni  
(soxumi) 

1,19 

samsuni  
(cxeli gasaRebi) 

2,46 
platana-arkadia  

(maikopi) 
0,75 

 
krasnodaris politeqnikuri institutis TanamSromle-

bis mier Catarebuli iqna gamokvlevebi ligninze, rome-
lic miRebuli iqna jiS-tip diubekisagan. gamoyofili iqna 
1,22% lignini Semdegi SedgenilobiT (%): C - 59,2, H - 6,96, O - 
33,84. naxSirbadatomis maRali Semcveloba da wyalbadis 
dabali Semcveloba miuTiTebs Tambaqos ligninis aroma-
tul bunebaze. es dadasturda agreTve aromatuli aldehi-
debis monawileobiT, ligninis nitrobenzoliT daJangvis 
Sedegad tute areSi. qaRaldze qromatografirebis meTo-
diT aRmoCenili iqna n-oqsibenzaldehidebi, vanilini da 
iasamnis aldehidi.  

ligninis nimuSi, romelic miRebuli iyo diubekidan, ga-
moyenebuli iqna sadegustacio analizisTvis. neitralur 
Tambaqoze jiS-tipi trapizoni daitaneboda ligninis spir-
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tiani suspenzia 1,2-2,4%-mde koncentraciiT mSral nivTie-
rebaze gadaangariSebiT. degustaciis Sedegad dadgenili 
iqna, rom ligninis damatebisas Tambaqos bolis aromatu-
li Tvisebebi ramdenadme umjobesdeboda. 

 
 

7.3 pigmentebi 
 
Tambaqos foTlebSi, ise rogorc sxva mcenareebis foT-

lebSi, dagrovebas iwyebs mwvane da yviTeli pigmentebi. ma-
Ti struqturuli formulebi warmodgenilia qvemoT: 
 

 
        qlorofili a                         qlorofili b 
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qaRaldze qromatografirebiT aRmoCenili iqna 6 Ziri-

Tadi pigmenti. mwvane pigmentebidan iyo: qlorofili a da 

b, yviTelidan - karotini da qsantofili (neoqsantini, 

luTeini). 



 91

Sua iarusze teqnikurad mwife foTolSi grovdeboda 

Semdegi pigmentebi (cxrili 20). 
cxrili 20 

 

sxvadasxva xarisxis Tambaqos pigmentebis Semcveloba, 

mg/1000sm3 - foTolSi 

qlorofilebi karotinoidebi 

Tambaqo 
a b jami 

karo-

tini 

qsanto-

filebi 
jami 

maxvilfoTo-

la 2747 
9,5 6,2 15,7 1,4 2,0 3,4 

trapizoni 93 11,6 6,2 17,8 1,4 2,0 3,4 

merilandi 2703 13,7 6,5 20,2 1,6 2,2 3,8 

 

CayviTlebis dros mimdinareobs pigmentebis arsebiTi 

kleba. qlorofilis daSlis xarisxi pirdapirproporci-

ul kavSirSia foTlis teqnikur simwifesTan. CayviTlebis 

erTi da igive drois (72sT) ganmavlobaSi teqnikurad um-

wifar foTlebSi qlorofili 16-34%-iT, teqnikurad mwife-

Si 53-59-iT, mcenaris 1/3-ze gayviTlebul foTlebSi 70-

100%-iT iSleba. foTlebSi, romlis 2/3 gayviTlebulia, 

qlorofili CayviTlebis meore dResve srulad iSleba. 

qlorofilis raodenoba mcirdeba rogorc qlorofili 

"a"-s ise qlorofili "b"-s daSlisas. CayviTlebis dasaw-

yisSi isini erTnairad iSlebian, xolo bolos qlorofi-

li "b" ufro swrafad iSleba. 

CayviTlebisas yviTeli pigmentebis raodenobac mcirde-

ba. qlorofilis sruli daSlisas maTi raodenoba 31-64%-

iT mcirdeba. amasTanave qsantofili iSleba ufro meti 

raodenobiT vidre karotini. 

Tambaqos foTolze mwvane ubnebis arseboba miuTiTebs 

foTlis an teqnikur umwifrobaze, an CayviTlebis naadrev 

Sewyvetaze. 
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qaRaldze qromatografirebis meTodis gamoyenebiT gan-

sazRvruli iqna arafermentirebul foTolSi pigmentebis 

Sedgeniloba, romelTac narCeni mwvane Seferiloba gaaC-

nda. aRmoCnda, rom foTlebs, romlebsac simwvane ar aqvs 

monawileobs mxolod sami pigmenti: karotini, luTeini, 

violoqsantini da a da b qlorofilis kvali. simwvanis 

zrdasTan erTad izrdeba masSi pigmentebis Semcveloba. 

muqi mwvane Seferilobis foTlebSi monawileobda yvela-

ze cota 12 pigmenti, kerZod karotini, feofetini a da b, 

luTeini, violoqsantini, qlorofili a da b, neoqsantini, 

feoforbidi a da b, qlorofili  a da b. 

Tambaqos fermentaciis periodSi qlorofilebi da 

qlorofilidebi srulad iSlebian. safermentacio foT-

lebs, romelTac simwvanis elferi ar gaaCniaT monawile-

obs mxolod sami pigmenti: karotini, luTeini da violoq-

santini. 

Tambaqos, romelsac fermentaciamde simwvane gaaCnda 

aRmoCenili iqna fermentaciis Semdeg qlorofilis daS-

lis produqtebi: feofetinebi a da b, agreTve feoforbi-

debi a da b. am nivTierebebs gaaCniaT miwisfer-monacris-

fro Seferva da aZleven Tambaqos fermentirebul fo-

Tols zeiTunis nayofis muq Seferilobas, romelic fer-

mentaciamde SeniRbulia ufro Ria mwvane pigmentebiT. 

maSasadame, pigmentebis SedgenilobiT SegviZlia vimsje-

loT Tambaqos foTlis aRebis da aRebis Semdegi teqno-

logiebis Catarebis sisworeze. 
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Tavi VIII 

 

sasigare Tambaqos, wekos, Teslebisa da 

Reroebis qimiuri Sedgeniloba 
 

8.1 sasigare Tambaqoebi 
 

msoflioSi sigarebis warmoeba da moxmareba sakmaod 

maRal doneze dgas. sasigare Tambaqoebi sasigarete Tamba-

qoebisagan gansxvavdebian ara marto jiS-tipebis mixedviT, 

aramed misi moyvana, mowevisa da Semdgomi gadamuSavebis 

teqnologiebiT. ris Semdeg Tambaqo iZens specifikur ga-

regnul da mosawevs Tvisebebs, romelic mxolod sasigare 

Tambaqos axasiaTebs. 

pirveli monacemebi sasigare Tambaqos calkeuli kompo-

nentebis Sesaxeb mocemulia a. a. Smukis monografiaSi. am 

TambaqoebisaTvis damaxasiaTebelia wyalSi xsnadi naxSir-

wylebis (0,1-1%) dabali da nikotinis (4,8%) maRali Semcve-

loba. sasigare TambaqoebSi aRmoCenilia agreTve qloro-

genis mJava (4,5%) da sxva organuli mJavebi (cxrili 21). 
 

cxrili 21 

organuli mJavebis Semcveloba TambaqoSi, % 

mSral nivTierebaze gadaangariSebiT 

mJavebi 
Tambaqos jiS-tipi 

vaSlis limonis mJaunis 

havana 3,50 5,32 2,08 

brazilia 3,56 6,00 3,05 

sumatra 4,95 6,40 2,50 

virjinia 6,20 2,81 1,80 

makedoniis 3,78 0,55 3,72 

bosnia 3,08 1,63 2,20 
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sasigare Tambaqoebi meTilis spirtis dabali Semcve-

lobiT gamoirCeva (0,012-dan 0,14%-mde). Tu yviTel Tambaqo-

ebSi misi raodenoba SeiZleba Seadgendes 0,6%-ze mets, sa-

sigare TambaqoebSi misi raodenoba Zlieri bioqimiuri 

gardaqmnebis gamo mcirdeba, mosavlis aRebis Semdgomi ga-

damuSavebisas, xdeba meTilis spirtis moxleCa da aqro-

leba, amasTanave es warmoebs rTuli eTeruli kavSiriT 

SekavSirebul (peqtinTan) meTanolTan. martivi eTeruli 

kavSirebi (ligninSi) iSleba naklebad. nacris Semcvelo-

bis saSualo monacemebi warmodgenilia cxrilSi 22. 

 
cxrili 22 

nacris elementebis Semcveloba TambaqoSi, % 

 

sufTa 

nacris 

Semcvelo-

ba 

K2O Na2O CaO MgO Fe2O3 P2O5 SO3 SiO2 Cl 

17,2 

(saSualo) 
29,1 3,2 36,0 7,0 2,0 4,7 6,0 5,8 6,7 

23,0 

(maqsimumi) 
52,7 11,1 54,3 15,7 13,1 10,4 12,4 32,4 17,6 

8,5 

(minimumi) 
11,4 0,0 18,1 0,7 

kva-

li 
1,2 1,8 0,3 0,4 

 

SedarebiT Tanamedrove monacemebi sasigare Tambaqoebis 

Sedgenilobis Sesaxeb mocemulia cxrilSi 23. isini kidev 

erTxel miuTiTeben imaze, rom ZiriTadi gansxvaveba sasi-

gare da sasigarete Tambaqoebs Soris aRiniSneba naxSir-

wylebisa da azotSemcvel naerTebTan mimarTebaSi, xolo 

danarCeni komponentebisaTvis arc Tu ise SesamCnevia. 
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cxrili 23 

sasigare da sasigarete Tambaqoebis qimiuri Sedgeniloba,  

% mSral nivTierebaze gadaangariSebiT 

komponentebi 
sasigare 

Tambaqo 

sasigarete 

Tambaqo 

nacari 14,0 12,0 

ujredana 9,5 10,0 

pentozanebi 3,0 2,0 

peqtini 7,0 7,0 

fisovani nivTierebebi 6,0 7,5 

taninebi (polifenolebi, 

fenolmJavebi) 
2,5 2,0 

mJaunmJava 2,0 2,0 

azotSemcveli nivTierebebi (cile-

bi, aminomJavebi, amidebi, nitratebi, 

amiaki, alkaloidi) 

23,0 15,5 

naxSirwylebi (poli- da monoSaqre-

bi, saxamebeli, deqstrinebi) 
1,0 28,0 

eTerSi xsnadi organuli mJavebi 

(limonis, vaSlis da sxv.) 
10,0 11,0 

araidentificirebuli 

naxSirwylebi organuli mJavebi 
7,0 8,0 

 

 

8.2. w e k o 

 

mosawevi produqtis erT saxes  - Nicotiana rustica - warmo-
adgens. adre sakmaod gavrcelebuli kultura, TandaTano-

biT kargavs masze moTxovnebs, amitom misi warmoeba Tan-

daTanobiT mcirdeba. miuxedavad imisa, rom is kargavs 

konkurenciis unars, rogorc mosawevi saSualeba, is Se-

saZlebelia gamoyenebuli iqnas perspeqtivaSi rogorc 

teqnikuri kultura nikotinis da sxva sasargeblo nivTie-

rebebis misaRebad. 
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wekos Sedgeniloba sakamod dawvrilebiT aris aRwerili 

Smukis SromebSi. calkeuli nivTierebebis SemcvelobiT we-

ko emsgavseba sasigare Tambaqos. masSi mcirea wyalSi xsnadi 

naxSirwylebi (0,5-1%) da sakmaod mniSvnelovani raodenobiT 

azotSemcveli nivTierebebi. 

weko sakmaod mdidaria nikotiniT, vidre sapapirose Tam-

baqoebi, arsebobs monacemebi imis Sesaxeb, rom weko niko-

tins mSral amindSi ufro meti raodenobiT agrovebs, vidre 

wvimian amindSi. mag. rodesac niadagSi tenSemcveloba iyo 

30%, TambaqoSi aRmoCnda nikotini 4,1%, xolo 60%  fardobi-

Ti tenianobis dros - 29%. calkeul SemTxvevebSi wekoSi ni-

kotinis Semcveloba 7-8% aRwevs. cxrilSi 24 motanilia Se-

darebiTi maCveneblebi nikotinis Semcvelobaze Tambaqosa da 

wekoSi, romlebic erTnair pirobebSi iyo moyvanili: 
cxrili 24 

nikotinis Semcveloba Tambaqosa da wekoSi, % 
 

weko jiS-tipi  

sasuqi 

Tambaqos 

jiS-tipi 

trapizoni 
dalemi 

brazi-

liuri 

erba-

zanta 

sasuqis gareSe komposti 1,70 2,19 2,7 3,82 

komposti da mineralebi 1,95 6,43 3,4 3,48 

sasuqis damatebiT 2,32 8,32 3,4 5,22 

 

nikotinis maRali Semcveloba saSualebas iZleva weko-

dan gamoyofili iqnas sawarmoo mniSvnelobis nikotini. 

weko agrovebs mniSvnelovani raodenobiT saerTo 

azots da cilebs (cxrili 25). 
cxrili 25 

wekoSi azotis Semcveloba 
 

moyvanis adgil-

mdebareoba 

saerTo 

azoti 
cilis azoti 

aminomJauri 

azoti 

voroneJis mxare 4,09 16,37 0,365 

brianskis mxare 3,47 13,56 0,778 
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gansakuTrebul yuradRebas inarCunebs wekos organuli 

mJavebi, romelic didi xnis ganmavlobaSi warmoadgenda 

limonis miRebis wyaros. limonmJavas Semcveloba wekoSi 

gacilebiT maRalia vidre TambaqoSi. is iSviaTad aris 5%-

ze naklebi da saSualod 7-8%-s Seadgens, zogjer 18%-

mdec adis. wekoSi mJavebis dagroveba Zalian maRalia. we-

kos 1 heqtaridan SesaZlebelia 300kg limonmJavis miReba, 

rac damokidebulia agreTve agroteqnikur da sxva Ronis-

Ziebebze. limonmJavas mkveTri dagroveba SeiniSneba haerze 

Srobis dros, Tumca gaxangrZlivebuli CayviTlebis pro-

cesi mis Semcvelobas amcirebs. interess iwvevs limonmJa-

vasTan erTad nikotinis dagrovebis sakiTxi, ramdenadac 

weko orive am nivTierebis miRebis wyaros warmoadgens. 

cdebiT daadgines, rom orives am nivTierebis dagrovebas 

Tavisi gza gaaCnia. 

wekos fisebis analizis Sedegad aRmoCnda, rom is Sei-

cavs igive naerTebs, rasac Cveulebrivi Tambaqo. 

wekodan fisebis eqstraqcias awarmoebdnen benzoliT. 

Carecxili da gasufTavebuli fisebidan miRebuli iqna 

naxSirwyalbadebis fraqcia rezenebi, fisovani mJavebi, fe-

nolebi, eTerebi, spirtebi (cxrili 26). 
cxrili 26 

wekos fisebis saerTo Sedgeniloba 

 

fraqcia 
150g fisebis 

Sedgeniloba, g. 

fisebis 

Sedgeniloba, 

% 

civ spirtSi xsnadi (mJave-

bi, rezenebi, eTerebi da 

fenolebi) 

108,00 72,00 

cxel spirtSi xsnadi (nax-

Sirwyalbadebi) 
37,60 25,06 

spirtSi uxsnadi (eterSi 

xsnadi) 
4,76 3,17 

 



 98 

am cxrilSi warmodgenili fraqcia dayofili iqna 
calkeul jgufebad, magram individualur komponentebad 
identificirebuli ar iqna. 

TambaqosTan SedarebiT, wekoSi eTerzeTebi kvalis sa-
xiT aris. nacris SemcvelobiT weko axlos dgas sapapiro-
se TambaqoebTan (cxrili 27). 

cxrili 27 

nacris Sedgeniloba wekoSi, % 
 

wekos xarisxebi 
nacris elementebi 

umaRlesi udablesi 

nedli nacari 15,7-21,4 17,3-24,0 

sufTa nacari 13,7-19,4 14,3-20,3 

SiO2 0,5-2,7 0,6-3,4 

Fe2O3 0,2-1,8 0,7-1,9 

CaO 4,7-8,3 4,8-7,6 

MgO 0,5-1,7 0,4-1,6 

SO3 1,2-3,0 1,3-24,0 

a. a. Smukis mixedviT gogirdis Semcveloba wekos sxva-

dasxva nimuSebSi Seadgens 0,4-1,3%, amasTanave misi Semcve-

loba aris mineraluri formiT. interess iwvevs sxvadasxva 

jiSis wekos qimiuri Sedgeniloba (cxrili 28), romlebic 

erTmaneTisagan gansxvavdebian am Sedgenilobis mixedviT. 
 

cxrili 27 

wekos qimiuri Sedgeniloba 
 

wekos xarisxi 
nivTierebaTa 

jgufebi voroneJis 2 "pexlec" 39/84 
maRalmzardi 

mwvane 

1 2 3 4 

reducirebadi 

nivTierebebi 
1,2 1,8 1,7 

wyalSixsnadi 

naxSirwylebi 
ar aris kvali ar aris 

saxamebeli ar aris ar aris ar aris 
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1 2 3 4 

peqtinovani 

nivTierebebi 
2,10 2,90 2,40 

nikotini 4,90 4,90 5,70 

Tavisufali fuZeebi 0,70 1,00 1,10 

saerTo azoti 4,60 4,10 4,50 

cilovani azoti 2,70 2,10 2,00 

amiaki 0,79 0,76 0,71 

aminomJavebi 0,33 0,23 0,16 

organuli mJavebi 15,90 24,40 21,60 

limonis mJava 10,10 5,70 5,80 

 

 

8.3 Tambaqosa da wekos Teslebi 

 

Tambaqos aRebis Semdeg rCeba Zalian didi masa (TiT-

qmis aRebuli masis toli) Reroebisa, romelTac jer-je-

robiT praqtikuli gamoyeneba ver hpoves. 

nikotini Tambaqos mcenareSi araTanabradaa gadanawile-

buli. Rero gacilebiT Raribia nikotiniT vidre foTle-

bi. a. Smukis monacemebi nikotinis Semcvelobis Sesaxeb 

Tambaqos sxvadasxva jiSis sxvadasxva Reros nawilebSi 

(%) Semdegia: zeda - 0,07-0,17, Sua - 0,08-0,2, qveda - 0,04-0,15. 

am Sedegebis analizi aCvenebs, rom nikotini Reros ze-

da nawilSi ufro metia vidre sxva nawilebSi. 

sxva literaturuli monacemebiT ReroSi nikotinis Sem-

cveloba Seadgens 0,208%-dan 0,625%-mde, maSin rodesac 

fesvebSi misi raodenoba aRwevs 0,69%-s. sasigare Tambaqos 

ReroebSi ufro metia nikotini, vidre yviTeli Tambaqos 

ReroebSi (0,55%-mde). rac Seexeba wekos mcenares, mis Re-

roebSi zogierT SemTxvevaSi aRmoCenilia 0,88-1,3% nikoti-

ni. am niSniT wekos Reroebi mkveTrad gansxvavdeba Tamba-

qos Reroebisagan. 

mineraluri nivTierebebi wekos ReroSi imdenivea ramde-

nic foTolSi. gansxvavebulia mxolod zrdasruli mcena-
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ris Rero, romelic 1-3 - 1-4-iT mets Seicavs nacars, vidre 

foTlebi. monacemebi motanilia cxrilSi 30. 
cxrili 30 

 

sufTa nacris Semcveloba mcenaris sxvadasxva nawilebSi, % 

mc
en
ar

is
 

na
w
il

i 

s
u
f
T
a 
na
c
-

r
is

 w
il

i,
 %

 

SiO2 Cl SO3 P2O5 Fe2O3 CaO MgO K2O Na2O 

R
e-

r
o
 

4,54 0,50 2,94 3,84 2,53 1,18 22,71 9,70 54,59 4,26 

f
o
T
-

l
eb

i 

10,01 1,55 2,66 5,34 7,17 0,63 28,66 10,98 42,46 2,46 

 

Tambaqos axalgazrda mcenaris Rero agrovebs 0,614% 

nitratul azots, magram yvavilobis periodSi am formis 

azoti ecema 0,27%-mde. gansakuTrebiT mniSvnelovania we-

kos Reros SedgenilobaSi ujredana da pentozanebi. Tu 

Tambaqos foTlebSi ujredanas raodenoba Seadgens 8-10%-

s, ReroebSi maTi raodenoba SedarebiT maRalia (cxrili 

31). g. korJenikovis monacemebi Tambaqos ori nimuSis Rero-

ebis Sedgenilobis Sesaxeb mocemulia cxrilSi 32. 
cxrili 31 

 

ujrdanasa da pentozanebis Sedgeniloba wekosa da TambaqoSi, % 
 

Tambaqosa da wekos jiSebi ujredana pentozanebi 

arkadia 92 34,91 18,71 

diubeki 44 26,48 22,44 

tik-kulaki 235 31,16 17,04 

samsuni 57 31,90 17,82 

amerikani 48 36,16 20,02 

trapizoni 93 32,95 18,50 

mwvane bakuni (weko) 32,54 19,11 

mwvane maRalmzardi (weko) 34,61 22,55 
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cxrili 32 

Tambaqos Reroebis qimiuri Sedgeniloba, % 
 

Reros nimuSi 
maCveneblebi 

#1 #2 

ujredana 40,39 37,50 

pentozanebi 21,33 21,22 

lignini 20,15 18,43 

benzilspirtiani eqstraqti 14,46 10,23 

naxSirwylebi wylian eqstraqtSi 2,63 2,63 

naxSirwylebis saerTo raodenoba  

(glukozaze gadaangariSebiT) 
56,80 55,31 

nacari 6,14 4,18 

 

qimiuri Sedgenilobis saSualo monacemebi amerikuli 

TambaqoebisaTvis %-Si qvemoT: 

saerTo azoti   - - - - - - - - - 1,03 

cilovani azoti - - - - - - - - - 0,59 

 -aminuri azoti - - - - - - - - - 0,06 

nikotini - - - - - - - - - - - - - - 0,37 

reducirebuli Saqrebi - - - - - 4,36 

Saqrebis jami - - - - - - - - - - - 6,13 

peqtroleinis eTeriT  

eqstragirebuli nivTierebebi - 0,91 

wliani eqstraqtis pH - - - - - - 4,98 
sufTa nacari - - - - - - - - - - - 4,49 

Reros Sedgenilobis analizi gviCvenebs, rom es SesaZ-

lebelia gamoyenebuli iqnas rogorc ujredaniT mdidari 

produqti. a. Smuki iZleoda rekomendacias Reroebis qa-

Raldis miRebis mizniT gamoyenebas. Tanemedrove gamok-

vlevebiT dadgenilia, rom Rero SesaZlebelia gamoyenebu-

li iqnas aRdgenili Tambaqos boWkos misaRebad. 
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Tavi IX 

 

Tambaqos wvis procesi 
 

akademikosi a. Smuki mravaljer miouTiTebda, rom Tmba-

qos boli unda iyos kvlevis ZiriTadi obieqti. Tambaqos 

fiziko-qimiuri Tvisebebis Seswavlis gareSe Tambaqos teq-

nologiaSi mniSvnelovani sakiTxebis gadawyveta azrs kar-

gavs. Tambaqos bolis Seswavlas didi xnis istoria aqvs, 

magram Sedegi iyo umniSvnelo. es imiT iyo ganpirobebuli, 

rom bolis Sedgeniloba sakmaod rTulia da damokidebu-

lia mowevis pirobebze, SeboWvis meTodebze da bolis ana-

lizze, romelic arc Tu ise srulyofilia. 

Tambaqos bolis Sedgenilobis da Tvisebebis Sesaxeb 

informacia mecnierul damajereblobas iZens mxolod 

1950-iani wlebis Semdeg, rodesac gamoyenebuli iqna mosa-

wevi mowyobiloba, bolis damWeri, qromatografiuli da 

sxva zusti meTodebi Tambaqos bolis qimiuri analizisaT-

vis. 

 

 

9.1 Tambaqos wvis dros bolis warmoqmna 

 

wvis zonas gaaCnia konusis forma, romlis fuZe sigare-

tis diametrs Seesabameba. ferflis konusis simaRle damo-

kidebulia haeris miwodebaze drois erTeulSi, mowevisas 

is izrdeba, pauzis dros mcirdeba. 

wvis zonaSi temperatura aRwevs 9000C-s da miwodebuli 

Jangbadis raodenoba arasakmarisia sruli wvisaTvis. wvis 

zonaSi ZiriTadad warmoiqmneba dabalmolekuluri pro-

duqtebi CO2 da H2O. 
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wvis zonis miRma aris ferflwarmoqmnis zona sadac 

mSrali distilaciis Sedegad Tambaqos maRal temperatu-

raze maduRari nivTierebebi xvdebian haeris nakadSi. amri-

gad wvis zonaSi boli ar warmoiqmneba daferfvlis zona-

Si, am zonaSive warmoiqmneba pirosinTezis Sedegad maRal-

molekuluri nivTierebebi, romlebic TambaqoSi ar imyo-

febian. distilaciis da pirosinTezis produqtebi swra-

fad kondensirdebian mcire aerozolis nawilakebis saxiT 

daferfvlis zonis axlos (milimetris zomaSi). aseTi na-

wilakebis warmoqmnis centrebs warmoadgens sxvadasxva 

gvaris mtvris nawilakebi, damuxtuli nawilakebi, Tavisu-

fali nawilakebi da a. S. nivTierebaTa nawili, romelTa 

orTqls gaaCnia dabali drekadoba koncentrirdebian ae-

rozolis nawilakebSi, xolo aqroladi nivTierebebis or-

Tqli da WeSmariti gazebi gars Semoevlebian am nawila-

kebs da qmnian bolis gazur fazas. 

bolis laboratoriul pirobebSi miReba 

bolis fiziko-qimiuri Tvisebebis Sesaswavlad gamoiye-

neba mowyobiloba, romelic saSualo mwevelze aris mode-

lirebuli. bunebrivi moweva xasiaTdeba Semdegi maCveneb-

lebiT. 

mowevis moculoba - haeris raodenoba, romelic gaiv-

lis sigaretSi (wvis zona da perangi) mowevis periodSi, 

ml-Si; 

mowevis dro - dro, romelic saWiroa mosawevad, wm-Si; 

mowevis profili - Sewovili haeris Semosvla mowevis 

dros; 

mowevis xasiaTi - "Ria" an "daxuruli" daferfvla, da-

mokidebulia imaze, mundStuki ekontaqteba Tu ara Semo-

sul haers; 

namwvis sidide, mm. 

aRniSnul monacemebze damokidebulebiT bunebrivi mo-

wevis reJimebi sakmaod dawvrilebiT iqna Seswavlili. 
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mimdinareobda faruli da Ria dakvirveba mwevelis xa-

siaTze sxvadasxva pirobebSi. mwevelebis individualuri 

xasiaTi gansxvavebulia da mravali dakvirvebis Semdeg ga-

moyvanili iqna mwevelis moqmedebis saSualo maCvenebeli: 

mowevis moculoba 35ml, mowevis dro - 2wm, pauza - 58wm, 

mowevis profili sworkuTxa, mowevis xasiaTi "Ria" da 

"daxuruli" daferfvla, namwvis sigrZe – 23 mm ufiltro 

sigaretebisaTvis da plus   8 mm filtris sigrZe fil-

triani sigaretebisaTvis. 

zemoT aRniSnuli reJimiT mowevis pirobebis dacva aris 

aucilebeli piroba, Tambaqos bolis Seswavlis dros 

xelmisawvdomi reJimebis misaRebad. mowevis reJimis stan-

dartuli modelis Sesaqmnelad laboratoriaSi gamoiyene-

ba sxvadasxva konstruqciis mosawevi mowyobiloba. is iZ-

leva saSualebas erTdroulad aRebuli iqnas 1-dan 30-mde 

sigareti, muSaoben naxevrad an srul avtomatur reJimSi, 

uzrunveyofen bolis sxvadasxva nawilakebis daWeras, ro-

melic sxvadasxva principze aris damyarebuli. 

bolis gamoyofa dartymiTi efeqtis saSualebiT 

bolis gamoyofis principi damyarebulia aerozolis 

nawilakebis daWeriT (myarTxevad fazaSi), romelsac dam-

WerSi gavlisas (sur. 5, a) win raRac eRobeba an filtris 

boWkoebis saxiT an TavisTavad erTmaneTis saxiT. am dros 

nawilakebi kargavs Tavis energias da ileqebian. damWerebs 

Soris, romelic damyarebulia zemoT aRniSnul principze 

meti gavrceleba hpova kembrijis filtrma, romelic dam-

zadebulia minis boWkoebisagan, romelsac damatebuli 

aqvs 5% SemakavSirebeli akrilis tipis masala. aseT 

filtrs unari aqvs Seakavos 99,9% aerozolis nawilakebi 

0,6mkm diametris mqone. damWerebSi mas iyeneben diskis 

formis saxiT. filtris nakls warmoadgens is, rom SeuZ-

lebelia zogierTi komponentis Seuqcevadi adsorbacia da 

maTi gamowvlilva Semdgomi analizisaTvis. 
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sur. 5. Tambaqos damWerebis sqemebi, romelic sxvadasxva principzea 

dafuZnebuli 

а - bolis gamoyofa dartymiTi meTodiT; б - bolis eleqtrostati-

kuri daleqva;  

в - komponentebis gamxsneliT daWera, г - bolis gamoyofa daleqvis 

meTodiT; 1 - aerozolis filtri, 2 - minis mili, 3 - metaluri eleq-

trodi - nemsi, 4 - gamxsneli an regenti, 5 - diuaris WurWeli, 6 - gama-

civebeli agenti. 

 

bolis eleqtrostatikuri daleqva 

bolis eleqtrostatikuri daleqvis meTodi SemdegSi 

mdgomareobs - Tambaqos boli Sedis minis milSi (sur. 5,а), 
romlis SigniT moTavsebulia metaluri nemsi, romelsac 

miewodeba 15-25kg - Zabva. zevidan damWerze moTavsebulia 

damiwebisaTvis metaluri spirali. damWerSi iqmneba eleq-

trostatikuri veli. aerozolis nawilakebi imuxtebian da 

ileqebian minis milis Siga zedapirze. 
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bolis komponentebis daWera gamxsneliT. bolis dasaWe-

rad iyeneben barbatiorebs (sur. 5, в), romelic Sevsebu-

lia organuli gamxsnelebiT, romelic didi raodenobiT 

bolis komponentebs iWers, an Sesabamisi reagentis gam-

xsneliT, romliTac gamoiyofa saanalizo nivTierebaTa 

klasi. 

bolis gamoyofa gacivebis meTodiT. es principi dafuZ-

nebulia spiralisebri an barbatiorebis tipis damWerebis 

gamoyenebaze (sur. 5, г). gasaciveblad iyeneben mSral yi-

nuls (myari naxSirorJangi), Txevad haers. damWerebi gamo-

iyeneba gazuri an myari fazis dasaWerad. 

kombinirebuli damWerebis gamoyeneba. zogierT SemTxve-

vaSi gamoiyeneba damWerebi, romelTa moqmedebis principe-

bi da konstruqcia dafuZnebulia erTdroulad ramdenime 

zemoT aRweril elementze. 

sigaretebis moweva. dReisaTvis laboratoriul praqti-

kaSi gamoiyeneba sxvadasxva konstruqciis da mwarmoeblo-

bis mqone mosawevi aparatebi. ZiriTadad isini Sedgebian: 

sigaretis damWerisagan da bolis mosaqaCi mowyobilobi-

sagan. sigaretis damWeri unda iyos hermetuli, rom ar 

moxdes haeris Sewova garedan. es miiRweva elastiuri re-

zinis membranis gamoyenebiT, romelic uzrunvelyofs mun-

dStukis deformaciis Tavidan acilebas. sigaretSi haeris 

nakadis miwodeba warmoebs an vakuum tumbos (haeris siCqa-

re izomeba rotametriT) saSualebiT, an dguSiT, romlis 

winsvliTY ukusvliTi moZraoba uzrunvelyofs haeris Se-

wovas da gamodevnas (sur. 6). bolis nakadis mimarTulebis 

Secvlas da mowevis reJimis dacvas drois garkveul mo-

nakveTSi axorcieleben eleqtromagnituri onkanis an meqa-

nikuri onkanis saSualebiT. 

stabiluri da sando monacemebis miRebisaTvis saWiroa 

sigaretebi mowevamde winaswar iyos momzadebuli. sigare-

tebs 48 sT-is ganmavlobaSi ayovneben 210C temperaturasa 
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da 60% fardobiTi tenianobis pirobebSi. axarisxeben ma-

sis mixedviT (sigaretis saSualo masa  20mg), irCeven mo-

wevisadmi winaaRmdegobis mixedviT ( 4%), mowevis winaaR-

mdegobis saSualo maCvenebelze. bolo monacemis gansasaz-

Rvravad Cveulebrivad iyeneben mowyobilobas, romelic 

zomavs wnevis dacemas sigaretis boloze, sigaretis mowe-

visas masSi haeris moZraobis siCqariT 17,5 ml/wm (nax. 7), 

dguSis diametrs da misi moZraobis siCqares irCeven ise, 

rom cilindris diafragmis RreCoSi gadiodes an Seiwove-

bodes 17,5ml/wm-Si haeri. 

 

    
 

nax. 6. cilindruli dguSiani tipis 

mosawevi mowyobiloba 

1 - sigareti, 2 - damWeri,  

3 - nakadebis gadamrTveli, 4 - dguSi     

      

 
 

mosawev nawarms rigrigobiT aTavseben diafragmis Rre-

CoSi da manometris SkaliT afiqsireben Warb wnevas an ga-

iSviaTebas  cilindrSi - es maCveneblebi axasiaTeben mowe-

vis winaaRmdegobis sidides H-s. 

 

 

nax. 7. mosawevi nawarmis da 

filtrebis mowevisadmi winaaR-

mdegobis sididis gamzomi mow-

yobiloba. 1 - elastiuri diaf-

ragma, 2 - sigareti 3 - wylis ma-

nometri, 4 - dguSi.
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9.2. Tambaqos  bolis fiziko-qimiuri maCveneblebi 
 
Tambaqos wvis temperatura. temperaturis gazomvis si-

zuste miT metia, rac naklebia Termo wyvilis diametri. 
0.05 mm diametriani TermowyviliT temperaturis gazomvisas 

aRmoCnda, rom wvis zonaSi temperatura 850-9000C aris, amas-
Tanave Tambaqos jiS-tipi, tenianoba da mowevis moculoba 
masze mniSvnelovan gavlenas ver axdenen. aRsaniSnavia, rom 
papirosebisa da sigaretebis wvis zonis temperatura er-

Tnairia. pauzis periodSi wvis zonaSi 500C-iT ecema. 
bolis aerozolis nawilakebis zoma da raodenoba. 

eleqtruli mikroskopis qveS SesaZlebelia davinaxoT, 
rom Tambaqos bolis aerozolis nawilakebs sferos for-
ma aqvs. am nawilakebis ganawilebis da diametris gansaz-
Rvra sakmao sirTules warmoadgens. naxazze 8 warmodgeni-
li monacemebis misaRebad gamoyenebuli iqna Semdegi meTo-
dika. sigaretis bols azavebdnen haeriT 300-jer da cen-
tridanul velze yofdnen nawilakebis diametris mixed-
viT. imavdroulad iTvlidnen maT raodenobas. 1 ml bol-
Si, romelic iyo sxvadasxva Tambaqosgan miRebuli, nawi-

lakebis zoma meryeobda 
91001,3   -dan 

91025,3  -mde. maTi 

saSualo diametri Seadgenda 0,23mkm. 
. 

 

 

 

 

 

 

 

 

 

 
 

nax. 8. bolis nawilakebis damokidebuleba mis diametrTan  
nawilakebis diametri, mkm 

na
w
il

ak
eb

is
  

g
an
aw

il
eb

a,
 %
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sxvadasxva Tambaqos bolis analiziT dadginda, rom na-
wilakebis saSualo diametrma Seadgina 0.20 - 0,22 mkm da 
Zalian mcired aris damokidebuli mis tenianobaze da si-
garetSi Tambaqos masaze, mowevis dawyebaze, moculobaze 
da mowevis nomerze. 

1 ml-Si bolis nawilakebis raodenoba ar aris damoki-
debuli mowevis moculobaze, magram kanonzomierad iz-

rdeba, mowevis nomerTan erTad 
91024,2  -dan 

91031,4  -mde 

da mcirdeba sigaretSi Tambaqos masis zrdasTan erTad. 
Tambaqos tenianobis zrdasTan erTad 3,6-dan 20,4%-mde na-

wilakebis raodenoba mcirdeba 
91066,4  -dan 

91065,1  -mde. 

bolis aerozolis nawilakebis eleqtruli muxti. Tam-
baqos boli Sedgeba sami tipis aerozolis nawilakebisa-
gan: neitraluri, dadebiTi da uaryofiTi muxtis mqone na-
wilakebisagan. literaturaSi gvxvdeba erTmaneTis gamom-
ricxavi monacemebi nawilakebis raodenobis Sesaxeb. ase 
mag. xolmesi (1959) gviCvenebs, rom Tambaqos aerozolis 
mTliani raodenoba neitraluria, aqedan 40%-mde nawila-
kebs gaaCniaT dadebiTi muxti, xolo 30%-s - uaryofiTi. 
umetes damuxtul nawilakebs gaaCniaT 1-dan 10-mde elemen-
taruli muxti. normani (1965) agreTve gviCvenebs, rom bo-
li ZiriTadad neitraluria, magram damuxtuli nawilake-
bis raodenoba 44,6% rac gacilebiT metia vidre xolmesma 
dadgina. TiTqmis 48% damuxtul nawilakebs gaaCndaT mxo-
lod elementaruli muxti. erkslebenis (1966) mixedviT 
Tambaqos aerozolis damuxtuli nawilakebi 3%-s ar aWar-
bebs, amasTanave namwvis SemcirebasTan erTad saerTo mux-
tis polaroba sinusoidalurad icvleba. 

es araerTgvarovani monacemebi imaze miuTiTebs, rom sa-
kiTxi srulyofilad ar aris Seswavlili da Semdgom ga-
mokvlevebs saWiroebs. 

Tambaqos bolis pH. Tavis droze a. Smukis mier dadge-
nili iqna, rom yviTeli Tambaqos bols gaaCnia mJave reaq-
cia, xolo Savs - tute reaqcia. 
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Tambaqos bolis pH-is gansazRvris meTodebi dafuZnebu-
lia imaze, rom bols boWaven an xsnarSi an filtrze (Sem-
dgomi gamorecxviT), Semdeg gansazRvraven Cveulebrivi ar-
sebuli meTodebiT. principulad axali meTodi, romelic 
amerikelma mecnierebma SeimuSaves imsaxurebs yuradRebas, 
romlis mixedviT eleqtrodebs uSualod aTavseben aero-

zolSi da sazRvraven pH-s mowevidan mowevamde. sxvadas-
xva nimuSebSi Tambaqos bolis pH meryeobs 5,66-dan 7,76-mde. 

 
 

9.3. Tambaqos bolis nakadebi 
 

mwevelis organizmSi Tambaqos wvis Sedegad warmoqmni-
li bolis mxolod nawili xvdeba. mniSvnelovani nawili 
ifanteba irgvliv atmosferoSi, am procesebis arsis ax-
snas gaaCnia praqtikuli interesi, Tambaqos gamosavliano-
bis mimarTuli regulirebis mizniT. bolis warmoqmna da 
nakadad mimarTva naCvenebia naxazze 9. ganvixilavT mas 
dawvrilebiT. 
 

nax. 9. Tambaqos bolis nakadebis formireba mowevis (а) da 
pauzis (б) dros: 1 - sigareti, 2 - filtri. 
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mTavari nakadi - H formirdeba bolisagan, romelic rCe-

ba  mundStukis bolos, mowevis dros. mxolod es boli 

xvdeba adamianis organizmSi da SeiboWeba agreTve damWe-

rebSi mosawev manqanSi. wvis nakadebi Gz  da Gp warmoad-
gens bols, romelic ifanteba atmosferoSi sigaretis bo-

lodan mowevisa da pauzis dros. vizualurad misi dak-

virveba advili SesaZlebelia. 

daferfvlis nakadi G - warmoiqmneba pauzis dros. eqspe-
rimentulad dadgenili iqna, rom namwvis sigrZis Semcire-

basTan erTad izrdeba danacrebis nakadi da moculoba, 

rac metia sigaretis winaaRmdegoba miT naklebi xdeba G. 

filtris arseboba mniSvnelovnad amcirebs am nakadis 

warmoqmnas. 

gansakuTrebul interess iwvevs efuziis nakadi Dz. mo-

wevis dros sigaretis SigniT haeri xvdeba ara marto wvis 

zonidan, aramed sigaretis qaRaldis forebidan, erTdro-

ulad mimarTuli haeris moZraobis sawinaaRmdegod, fore-

bidan qroldeba bolis ZiriTadi nakadis komponentebi. 

rogorc Cans, amis safuZvelia brounis mixedviT moleku-

lebis da nawilakebis moZraoba 
zogirT naSromebSi iribad iqna damtkicebuli CO, CH4-

is da H2-s dakargva sigaretis qaRaldis forebis saSuale-

biT, mowevis dros. pirdapiri gziT es dadgenili iqna ru-

seTis Tambaqos da wekos samecniero sakvlev institutSi. 

sur. 10. naCvenebia sqema, romelic gamoyenebuli iqna eqspe-

rimentis dros. 

sigarets eweodnen uwyvetnakadurad. imavdroulad sa-

kanSi haeris sust nakads uSveben, romelsac efuziis naka-

dis komponentebi Seaqvs barbatiorebSi, romelic saSua-

lebas iZleva daiWiros karbonuli  naerTebi, HCN  da 
sxva komponentebi. yvela es nivTierebebi aRmoCenili iqna 

damWerebSi, rac aCvenebs da adasturebs efuziis Dz naka-
dis arsebobas. procesebi, romelic dakavSirebulia nakad-



 112 

Tan Dp mcired Seswavlilia. zogadad bolis aqroleba si-

garetis qaRaldis forebidan pauzis dros srulad SesaZ-

lebelia Teoriulad da dadasturebulia eqsperimentu-

lad. 

 

 

 

 

 

 

 

 

 

 
sur. 10. efuziis nakadis damWeri 

mowyobilobis sqema. 

1 - haeris gamwmendi barbatiorebi, 

2 - sigareti, 3 - mili,  

4 - saanalizo nimuSis damWeri 

barbatiorebi. 

 

bolis nakadis is nawili, romelic qroldeba atmosfe-

roSi, uwodeben Tanmdev nakads GDDGGN zpzp   

(daxuruli mowevisas G = O) Tambaqos bolis mTliani rao-

denobis balansSi gaTvaliswinebuli unda iqnas, boli Se-

kavebuli Tambaqos boWkoebis (Strangi) mier T da fil-

tris mier F. unda ganvasxvavoT  daleqili bolisa mowe-

vis da pauzis dros, ramdenadac bolis Tavisebureba da 

Sedgeniloba am SemTxvevaSi distiliaciis da redistili-

aciis gamo icvleba. jer-jerobiT ver SeZles raodenobri-

vad ganisazRvros bolis is raodenoba, romelic daWeri-

li iqna mowevis dros Tz da Fz  da pauzis dros Tp  da Fp. 

amitom mizanSewonilia bolis naleqi gamovyoT mTlia-

nad bolidan, ZiriTadi da Tanmdevi bolis nakadTan er-
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Tad, maSin bolis saerTo gamosavlianoba sigaretis wvis 

dros iqneba: 

  R=H+T+F+N   (ufiltro sigaretebisaTvis F=0) 
 

bolis mTavari nakadis mizanmimarTuli cvlileba SeiZ-

leba moxdes bolis gadanawilebisas, rodesac  constR   
da bolis saerTo raodenobis cvlileba, rodesac 

constR  . 
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Tavi X 

 

Tambaqos bolis qimiuri Sedgeniloba 
 

gansakuTrebul interess iwvevs mTavari nakadis - H-is 
qimiuri Sedgeniloba. ramdenadac is ganapirobebs mosawevi 

nawarmis xarisxs. nakadis H Sedgenilobas axasiaTebs 

cxrili 33-is monacemebi. 
cxrili 33 

Tambaqos bolis mTavari nakadis Sedgeniloba 

Sedgeniloba 
komponentebi 

mg/sigaretze % 

haeri 289,8 57,9 

narCeni azoti 74,4 15,5 

gazuri faza 97,8 19,6 

myarTxevadi faza 40,6 8,2 

 

myarTxevadi (mTf) da gazuri fazis (gf) qimiuri Sedge-

niloba mocemulia suraTze 11. 

Tambaqos bolis analizis dros gansakuTrebuli yurad-

Reba eqceva myarTxevadi fazis saerTo raodenobis gansaz-

Rvras, gansakuTrebiT ki uwylo nawils - mSral konden-

sats. kondensatSi wylis gansasazRvravad ramodenime me-

Todi aris SemuSavebuli. ufro xSirad gamoiyeneba fiSe-

ris meTodi, infrawiTeli speqtroskopia da gazuri qroma-

tografia. agreTve yuradRebas imsaxurebs kondensatis 

gansazRvris swrafi meTodi speqtroskopis =420 nm-ze 

acetonis xsnarSi (filtrTan erTad АФА), romelic Sei-

muSaves (ВИТИМ-is) qimiis laboratoriaSi. 

Tambaqos bolis mTavari nakadis qimiuri Sedgeniloba 

gansakuTrebulad rTulia da Sedgeba mravali komponenti-

sagan. 
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nax. 11 myarTxevadi (mTf) fazis da gazuri fazis (gf) 

materialuri balansi, Tambaqos bolis SedgenilobaSi (mas.%) 

 

 

10.1 alkaloidebi da sxva azotSemcveli nivTierebebi 

 

ramdenadac Tambaqos alakloidebi gansakuTrebiT niko-

tini ganapirobebs Tambaqos bolis fiziologiur Tvise-

bebs, gansakuTrebulad faqizad Seiswavleboda. 

bolis nikotinisa da sxva alkaloidebis gansasazRvra-

vad gamoiyeneba speqtrofotometruli meTodi, romelsac 

iyeneben Tambaqos kvlevis drosac. gansxvaveba imaSi mdgo-

mareobs, rom bolis analizis dros gamoiyeneba erTi da-

matebiTi operacia: kondensats winaswar SeamJaveben da ga-
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dadenian orTqliT aqrolad araalkaloidur naerTebs. 

amis Semdeg kolbaSi narCens Seatutianeben da ganmeore-

biT gadadenian orTqliT. miRebul distiliatSi Cveuleb-

rivi speqtrofotometruli meTodiT gansazRvraven alka-

loidebis jamur raodenobas.  

ramdenadac nikotini iTvleba wamyvan alkaloidad (95%-

ze meti) am klasis sxva nivTierebebs Soris, yvela mona-

cems masze gadaiangariSeben. bolis alkaloidebis jamuri 

raodenobis gansazRvris meTodebis garda SemuSavebuli 

iqna nornikotinis gansazRvris meTodi da piridinis gan-

sazRvris meTodi. amisaTvis iyeneben piridinis Sefervis 

reaqcias qlorTan da barbituris mJavasTan. 

ufro farTod iyeneben alkaloidebis gansasazRvravad 

gazur qromatografirebas. 

Tambaqos bolSi aRmoCenili iqna yvela alkaloidi, ro-

melic monawileobs TambaqoSi. garda amisa aRmoCenili iq-

na ori axali alkaloidi (garmani da norgarmani): 

 
alkaloidebTan erTad kondensatSi aRmoCenilia mrava-

li sxvadasxva piridinis nawarmi: pikolini, lutidini, ko-

lidini, qinolini, izoqinolini, karbonilis jgufis piri-

dinis nawarmi da sxva, mag.: 
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mniSvnelovani Sromebi mieZRvna aminebis Seswavlas Tam-

baqos bolSi amiakTan erTad (61-108 mkg/sig) SesaZlebeli 

Seiqmna aRmoeCinaT mravali pirveli, meoradi da mesameu-

li alifaturi aminebi, maT Soris (mkg/sig.) meTilaminebi - 

22,3, dimeTilamini - 0,3, buTil amini - 3,3izobuTilamini - 

3, izopentilamini - 4,5, agreTve  -fenileTilamini - 4,5 

da meTil-  -fenileTilamini - 0,6. 
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Tambaqos bolSi aRmoCenilia 20-mde aromatuli amini, 

maT Soris Semdegi: 
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garkveul interess iwvevs azotSemcveli heterociklu-

ri naerTebi (indoli, skatoli, karbazoli) da maTi war-

moebulebi 

 
am nivTierebebs intensiuri suni aqvT: indolis Semcve-

loba 1 sigaretis bolSi Seadgens 14 mkg-s, skatoli - 14, 

karbazoli - 2mkg-s. 

agreTve Tambaqos bolSi yuradRebas iqcevs azotSemcve-

li naerTebi, romlebic pirazinebs ganekuTvnebian, es jgu-

fi 20-mde komponents iTvlis, maT Soris: 
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Tambaqos bolSi napovni iqna agreTve nitronaerTebis 

warmomadgenlebi (ng/sig): nitrobenzoli - 25,3; 2-nitroto-

leoli - 21,4; 3-nitrotoluloli - 10,4 da sxva am klasis 

nivTierebebi. SedarebiT didi raodenobiT bolSi monawi-

leobs pirveladi da meoradi nitroalkanebi (mkg/sig): nit-

romeTani - 0,53, nitroeTani - 1,1; 2-nitropropani - 1,1; 1-

nitropropani - 0,73; 1-nitro-n-buTani - 0,71; 1-nitro-n-penti-
ni - 0,22. 

susti fuZeebidan kondensatSi aRmoCenili da identifi-

cirebuli iqna piperedini, pirolidini, 2-meTilpirolidi-

ni da sxva. vinderis da hofmanis (1967) monografiaSi miTi-

Tebulia bolSi policikluri azotSemcveli naerTebis 

arsebobis Sesaxeb:  
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bolo dros mkvlevarebis yuradReba miipyro nitrona-

erTebma, romelTac maRali konceregenuli aqtivoba gaaC-

nia. isini warmoiqmnebian bolSi meoradi aminebis azotis 

oqsidTan urTierTqmedebis Sedegad:  

 
am nivTierebebs Soris  identificirebulia N-nitrozo-

dimeTilamini da N-nitrozopirolidini (0,004 mkg/sig), N-
nitrozomeTil-n-buTilamini (0,04 mkg/sig), N-nitrozodie-
Tilamini da N-nitrozopiperedini. 

azotSemcveli nivTierebebidan Tambaqos bolSi aRmoCe-

nilia agreTve nikotinis mJavis amidi, meTilnitrati 

CH3ONO, meTilizocianati CH3NCO, agreTve mniSvnelovani 

raodenoba nitrilebisa (mkg/sig): acetonitrili C2H5CN - 
140, akrolinitrili CH2=CHCN-10, izobuTilonitrili  
C4H9CN-8  da sxva. 

 

 

10.2. naxSirwyalbadebi 

 

naxSirwyalbadebi yvelaze mravalmxrivi nivTierebebis 

klasia bolis SedgenilobaSi. dReisaTvis identificire-

bulia 200-ze meti naxSirwyalbadi, romelic monawileobs 

bolis gazur da myarTxevad fazaSi. 

alkanebi. maT Soris didi raodenobiT aRmoCenili iqna 

gazisebri nivTierebebi (mkg/sig): meTani - 1,2; eTani - 0,5; 

propani - 0,25; n-buTani - 0,07; izobuTani - 0,02; n-heqsani - 
0,01 da sxva. am komponentebis Sesaswavlad ZiriTadad ga-

moiyeneboda gazuri qromarografia. igive meTodiT iqna 

napovni parafinebi C10-dan C20-mde. arsebobs monacemebi 

bolSi alkanebis arsebobis Sesaxeb jer kidev ufro maRa-

li naxSirbadatomebiT. 
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alkenebi. alkenebi aRmoCenili iqna Tambaqos bolis ga-

zur fazaSi didi jgufis saxiT maT Soris (mkg/sig eTi-

leni - 240, propileni - 240, izobuTileni - 64, buTen-1-6,2 

da sxva. moxerxda maRalmolekuluri nivTierebis identi-

ficireba am klasis nivTierebebidan,  kerZod 6,10,14 - sami-

meTil-2-eTilpentadeken-1: 

 

 
alkadieni. es nivTierebebi warmodgenilia Tambaqos 

bolSi propadienis, butadienis - 1,2, butadieni 1,3, izopre-

niT; pentadien-1,2-iT da sxva nivTierebebiT. bolSi aRmoCe-

nilia agreTve mirceni da fitadieni. 

 
alkinebi. alkinebs Soris napovnia acetileni (26mkg/sig) 

propini, butini - 1, 1,5 - geptadien-3, 

 da sxva. 
cikluri araaromatuli naxSirwyalbadebi. Tambaqos 

bolSi 17-ze meti aseTi nivTierebaa, maT Soris ciklopen-

tani, cikloeqseni,  -pineni, ciklogeptatrieni: 
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aromatuli naxSirwyalbadebi. isini sakmaod mraval-
mxrivi arian Tvisobrivi TvalsazrisiT da Semdegi jgufe-
biT arian warmodgenili benzolis jgufi (mkg/sig): benzo-
li -12-48, toluoli -46-164, 0-ksiloli -6-22 da sxva benzo-
lis warmomadgenlebi. garkveul interess iwvevs iseTi 
nivTierebebi, rogoricaa  indani, indeni, floureni: 

 
naftalinis jgufi warmodgenilia naftaliniT, misi 

mravali warmoebuliT, agreTve acenafteniT da acenafti-
leniT:  

 
antracenis jgufi; identificirebuli iqna 11-naerTi, 

maT Soris antraceni, 1,2 - benzantraceni, 1,2,5,6,- dibenzan-
traceni, 1,2,3,4,5,6 - tribenzantraceni: 
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fenantrenis jgufi. identificirebuli 7-komponenti, 

maT Soris fenantreni, 3,4-benzfenantreni, 1,3,6,7 - diben-

zfenantreni.  

 

 
naftacenis jgufi. identificirebulia sami naerTi. 

 
pirenis jgufi. identificirebulia 13 nivTiereba, maT 

Soris pireni, 1,2 benzpireni, 1,2,3,4 benzpireni; 3,4-benzpireni 
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qrizenis jgufi. qrizenis garda identificirebulia mi-

si meTilwarmoebulebi 

 

 
 

fluorenis jgufi. identificirebuli iqna 11 nivTiere-

ba, maT Soris fluoreni, 1,2 - benzfluoreni, 1,2,7,8 - di-

benzfluoreni: 

 

 
 

fluorantenis jgufi. idntificirebuli iqna 9 nivTie-

reba, maT Soris fluoranteni, 8,9 - benzfluoranteni, 6,7 

- benzfluoranteni: 
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perilenis jgufi: identificirebuli iqna 2 nivTiereba 

- perileni da 6,7 - benzperileni: 

 
 

Tambaqos bolis naxSirwyalbadebis Tvisobrivi Sedge-
niloba gansakuTrebiT rTulia. misi gaSifvris SesaZleb-
loba Seiqmna Tanamedrove analizuri meTodebis kompleq-
suri gamoyenebiT najer da ujer naerTebad, xolo Semdeg 
gazuri qromatografiis gamoyenebiT warmoebda maTi dayo-
fa. 

policikluri naerTebis kvleva sakmaod rTulia, vinai-
dan bolis kondensatSi mcire raodenobiT arian da amas-
Tanave rTuli SedgenilobiT xasiaTdebian, amitom sakvle-
vad iyeneben svetur, Txel Sreze da qaRaldze qromatog-
rafirebis meTodebs, Txevadi eqstraqciis da speqtrofo-
tometrul meTodebs. 

 

 

10.3 karbonuli naerTebi 

 

Tambaqos bolis SedgenilobaSi 55-ze meti karbonuli 
naerTia. maT Soris alifaturi aldehidebi da ketonebi 
mocemulia qvemoT (mkg/sig). 

formaldehidi (HCHO) --------------------------------- 20-41 
acetaldehidi (CH3CHO) ------------------------------ 800-1310 
propionis aldehidi (CH3CH2CHO) ---------------- 15-61 
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erbos aldehidi  (CH3(CH2)2CHO) -------------- 10-38  
valerianis aldehidi (CH3(CH2)3CHO) -------------- 8 
akroleini  (CH2=CH - CHO) -------------- 45-83 

krotonis aldehidi (CH2 - CH=CH - CHO) ------- 14-16 

acetoni  (CH3 - CO - CH3) ------------------------------------- 360-650 

meTileTilketoni  (CH3CO CH2 CH3) ------------- 80-250 

metilizopropilketoni  (CH3COOH(CH3)2) --------- 6 

metilpropilketoni (CH3CO (CH2)2 CH3) ---------- 12 

dieTilketoni (CH3 CH2 COOH2 CH3) ------------------ 12 

diaketili (CH3COCO - CH3) ------------------------------------ 45 

buTenoni (CH3COCH=CH2) ------------------------------------- 28 

vinileTilketoni (CH3 CH2COCH=CH2) --------- 45 
arsebobs agreTve monacemebi Tambaqos bolSi Semdegi 

tipis cikluri karbonuli naerTebis arsebis Sesaxeb: 
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bolis karbonuli naerTebis Sesaswavlad s. v. kamenSi-

kovas mier SemuSavebuli iqna ramdenime originaluri me-

Todi diferencirebulad qaRaldze da gazuri qromatog-

rafirebis saSualebiT. am meTodebis saSualebiT armoCe-

nili iqna ara marto neitraluri karbonuli naerTebi, 

aramed nivTierebaTa didi jgufi, romlebic Saqrebs mie-

kuTvnebian (glukoza, arabinoza, fruqtoza, qsiloza), ke-

tomJavebi ( ketoglutaris, glioqsilis, piroyurZnis) da 

piridinis nawarmebi. 

 

 

10.4. mJavebi 

 

Tambaqos bolis mJauri Sedgeniloba rTulia. igi ga-

mokvleuli iqna ruseTis Tambaqosa da wekos sakvlev in-

stitutSi, romelTa mixedviTY aqroladi cximovani mJave-

bidan identificirebuli da raodenobrivad gansazRvruli 

iqna (mkg/sig): WianWvelamJava - 280-600, ZmarmJava - 650-1030, 

propionis - 100-300, n-erbos - 45, izoerbos - 139, n-valeria-

nis - 48, izovalerianis - 139 da sxva. saerTo Sedgeniloba 

aqroladi mJavebisa aRemateboda 2mg/sig. 

eTerSi xsnadi araaqroladi mJavebi eqstragirdeboda 

gogirdis eTeriT distilaciis damTavrebis Semdeg kol-

bidan gadanadenSi. raodenoba cvalebadobda 0,75-dan 4,18 

mkg/sig. mJavebis am jgufSi aRmoCnda 50-ze meti komponen-

ti, maT Soris cximovani mJavebis mTeli nakrebi n-kapro-
nis mJavidan stearinis mJvamde. agreTve oleinis, linole-

nis da linolis mJavebi. raoidenobrivad aRemateba kapro-

nis, kaprilis, laurinis, miristinis da oleinis mJavebi. 

araaqroladi mJavebis saerTo raodenoba Sedagens 0,47-

1,44 mkg/sig. am nivTierebebs Soris aRmoCenilia 45 mJava, 

maT Soris: glikolis, rZis, mJaunis, fumaris, qarvis, glu-

taris, korpis, vaSlis, sebacinis, limonis da sxva. raode-
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nobrivad aRematebian malonis, qarvis, fumaris, glutaris 

da glikolis mJavebi. 

fenolmJavebis saerTo raodenoba Sedagens 0,7-1,27 

mg/sig. sxvadasxva meTodebis gamoyenebiT bolSi aRmoCeni-

lia 32-ze meti fenolmJava, kerZod kofeinis, ferulis, va-

nilinis n-kumaris, protokatexis da sxva. 
 

 

10.5. fenolebi 

 

sakmaod mravali masala arsebobs Tambaqos bolSi fe-

nolebis Sedgenilobis Sesaxeb. aqroladi fenolebis sa-

erTo raodenoba ganisazRvreba speqtrofotometruli me-

TodiT tute areSi 4-aminoantipirinis da K3Fe(CN)6 - Tanao-

bisas. am dros warmoiqmneba Seferiloba. aqroladi feno-

lebis saerTo raodenoba Seadgens 354-768 mkg/sig. 

fenolebis xarisxobrivi Sedgenilobis Sesaxeb bolSi, 

gamokveleuli iqna qaRaldze da gazuri qromatografiis 

meSveobiT. Tambaqos bolSi 40-mde  fenoli iqna aRmoCeni-

li, amasTanave (mkg/sig) fenoli - 109-182, krezoli - 80, di-

meTilfenoli - 20-30, trimeTilfenoli da eTilfenoli - 

84, pirokatexini - 61, hidroqsini - 61, hidroqinoni - 83, 

gvaiakoli - 15-25, evgenoli - 6, skopoletini - 14-27, agreT-

ve vinilkatexoli da 1,2,3,4 - tetrahidro-2-naftoli. 
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10.6 spirtebi 

 

Tambaqos bolSi aRmoCenilia garkveuli raodenobis 

alifaturi spirtebi (mkg/sig): meTanoli - 90-180, eTenoli - 

2, n-propanoli-4, izopropanoli, n-buTanoli-5, solaneso-

li, furilmeTanoli, benzilis spirti propen-1-oli-3. 

 

 
 

es Tvisebebi gazuri qromatografirebiT iqna aRmoCeni-

li. 

 

 

10.7 gogirdSemcveli nivTierebebi 

 

Tambaqos bolis SedgenilobaSi identificirebulia 

(mkg/sig) gogirdwyalbadi - 12, gogirdis dioqsidi, gogir-

dnaxSirwyalbadi, gogirdnaxSirbadis oqsidi (COS), meTil-

merkaptani (CH3SH) eTilmerkaptani (CH3CH2SH), dimeTil-

rulfidi (CH3-S-CH3), meTilTionitriti (CH3-SNO), Tiocia-

nati (N=C-S-C=N), TiocianmJava (HS-C=N)-5, agreTve Tiofeni 

da 2-meTilTiofeni. 

 
 

bolidan am nivTierebebs vercxliwylis warmoebulebis 

saxiT gamoyofen, ukeTeben regeneracias da gazuri qroma-

tografirebis saSualebiT gansazRvraven. 
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10.8. rTuli eTerebi 

 

rTuli eTerebi warmoadgens Zalian mravalferovani 

nivTierebebis jgufs. maTi spirtovani nawili warmodgeni-

lia alifaturi spirtebiT C1-dan C27-mde, mJauri C1-dan C28-
mde. zogierTi naSromis mixedviT bolis rTuli eTerebis 

fraqciaSi monawileobs 270-mde komponenti. 

ufro meti raodenobiT warmodgenilia rTuli eTerebi 

meTanolis da ZmarmJavas (8-12 mkg/sig) meTanolis da Wian-

WvelamJavis (30mkg/sig). damwvar TambaqoSi 0,0025%-is rao-

denobiT napovni iqna solanesolacetati, agreTve mcire 

raodenobiT fiTosterilis eTeri mocemuli tipis: 

 

 
 

bolis rTul eTerebs umetesad ikvlevdnen gazuri qro-

matografirebis saSualebiT. 

 

 

10.9. metalebi 

 

Tambaqos wvis dros maRali temperaturis Sedegad Sei-

niSneba metalebis gadasvla bolSi, romlebic TambaqoSi 

marilebis saxiT imyofebian. 

speqtraluri analizis Sedegad bolis kandensatSi aR-

moCenilia Sedegi metalebi (mkg/sig): kaliumi - 135, natriu-

mi - 8, kalciumi - 0,2, magniumi - 0,07, alumini - 0,02, rkina - 
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0,1, kaliumis permanganati - 0,04, spilenZi - 0,08, tyvia - 2, 

TuTia - 0,1, dariSxani - 0,3-1,4, nikeli - 0,1. 

 

 

10.10. sxva naerTebi 

 

zemoT CamoTvlil naerTTa garda  Tambaqos bolSi mo-

nawileobs sxva nivTierebebic, romelTac SeuZliaT arse-

biTi gavlena moaxdinon Tambaqos mosawev da toqsikur 

Tvisebebze. 

mag. gazur fazaSi CO da CO2-Tan erTad aRmoCenili iq-

na azotis oqsidebi (mkg/sig): N2O,  NO-110-600, NO2,-5-mde. ga-
zur da myarTxevad fazaSi napovnia sinilis mJava HCN - 
150 - 300mkg, agreTve eTilenis oqsidi 0,02 mkg 1 ml gazur 

fazaSi.  idntificirebulia agreTve qloris Semcveli 

nivTierebebi: meTilqloridi CH3Cl, heptilqloridi C7H15Cl 
da sxva. 

 
 

 
 

Tambaqos bolSi napovnia furanis jgufis naerTebis, 

agreTve dibenzfurani (100ng/sig) da maTi warmoebulebi: 1-, 

2-, 3- da 4-meTilbenzfurani (200ng/sig). 

myarTxevad fazaSi arsebuli komponentebidan gamoyofi-

li iqna e. w. pigmentebi (1-3 mg/sig). isini xasiaTdebian ma-

Rali molekuluri masiT - 100000-mde. am nivTierebebis 
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hidrolizis Semdeg identificirebuli iqna aminomJavebis 

mniSvnelovani raodenoba (glicini, leicini, alnini, vani-

lini da sxva), fuZeebi (piroli, pikolini, meTil-3-piri-

dilketoni), qinaqinis mJava, sxvadasxva fenolebi da mJave-

bi. niSandebul nikotinze analizma aCvena, rom is agreTve 

warmoadgens pigmentebis nawils. 

 

 

10.11 Tanmdevi nakadis qimiuri Sedgeniloba 

 

xarisxobrivi TvalsazrisiT bolis Tanmdevi nakadi - N  

Seicavs komponentebis igive nakrebs, rasac mTavri nakadi, 

magram raodenobrivad maT Soris arsebiTi gansxvaveba ar-

sebobs (cxrili 34). 
cxrili 34 

bolis ZiriTadi da Tanmdevi nakadebis Sedgeniloba 

noiratis mixedviT, 1 sigaretze gadaangariSebiT 

nakadi 

mSrali 

kondensati, 

mg. 

nikotini, 

mg. 

aqroladi 

fenolebi, 

mkg. 

3,4 benzpire-

ni, mkg. 

mTavari - H 31,4 1,48 228 0,38 

Tanmdevi - N 52,0 3,99 603 0,131 

aseTi mkveTri gansxvaveba ZiriTadi da Tanauri bolis 

nakadebis Sedgenilobas Soris aixsneba imiT, rom wvis pi-

robebi, mowevis periodi da pauza mkveTrad gansxvavebu-

lia. 
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Tavi XI 

 

Tambaqos bolis komponentebis warmoqmnis wyaro 
 

Tambaqos bolis komponentebis warmoqmnis sakiTxi inte-

ress iwvevs im TvalsazrisiT, rom gavigoT Tu ra kavSiri 

arsebobs Tambaqosa da bolis qimiur Sedgenilobas So-

ris. am sakiTxis Seswavla damokidebulia mTeli rigi me-

Todebis gansakuTrebulobasTan. 

Tambaqosa da misi bolis qimiuri Sedgenilobis kavSi-

ris dasadgenad awarmoebdnen sxvadasxva saxis Tambaqosa 

da maTi bolis analizs. Semdegi maTematikuri statisti-

kis safuZvelze adgendnen maT Soris damokidebulebas. mi-

Rebuli Sedegebi iZleodnen saSualebas prognozireba ga-

ekeTebinaT, kondensatis, nikotinis da sxva nivTierebebis 

gamosavlianobis dasadgenad, magram aseTi meTodiT imis 

dadgena, Tambaqos wvis dros Tu romeli nivTiereba war-

moiqmneba, yovelTvis ar aris SesaZlebeli. amitom sargeb-

loben sxva meTodiT, romelic dafuZnebulia mkacrad da-

cul mowevis modelirebul pirobebze. 

cnobilia bolis warmoqmnis ori principuli gza: erTi 

- mowevis dros Tambaqodan zogierTi nivTierebebis pirda-

pir bolSi aorTqleba, meore - nivTierebebis warmoqmna pi-

rolizisa da Termoqimiuri reaqciebis destruqciis Sede-

gad. 

pirveli gziT bolSi nivTierebebis mcire nawili gada-

dis, eseni ZiriTdad aqroladi da Termomdgradi nivTiere-

bebia, romelTa Sedgeniloba TambaqoSi dawvrilebiT aris 

Seswavlili. Tambaqosa da bolis Sedgenilobis analizma 

aCvena, rom Tambaqos zogierTi nivTiereba pirdapir gada-

dis bolSi (magaliTad aqroladi karbonuli naerTebi), 

imis dasadgenad, pirdapir gadadis bolSi TambaqoSi Sema-
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vali nivTierebebi Tu ara, gamoiyeneba niSandebuli atome-

bi. 

am SemTxvevaSi Tambaqos amdidreben niSandebuli atome-

biT, kerZod radiaciuli 14C-iT. Semdeg sazRvraven am niv-

Tierebis radioaqtiurobas bolSi da adgenen am nivTiere-

bis Tambaqodan bolSi pirdapir gadasvlis SesaZleblo-

bas. dadgenilia, rom magaliTad bolis dotriakontanis 

95% pirdapir gadadis bolSi, xolo 5% - TermosinTezis 

Sedegia. 

analogiuri Sedegebi iqna miRebuli menTolis qoleste-

rinisa da sitosterinis mixedviT. 

meTodi, romelic iTvaliswinebs radiaciuli nivTiere-

bebis gamoyenebas, sakmaod efeqturia imis dasadgenad, Tu 

ra raodenobis da romeli nivTierebebi gadadis bolSi 

pirdapir da Termogardaqmnebis Sedegad, magram sakmaod 

rTulia. 

ufro farTo gavrceleba hpova sxva meTodma - piroli-

zi winaswar gansazRvrul pirobebSi. sur. 12-ze naCvenebia 

Tambaqos pirolizis danadgaris sqema, romelic gamoiyene-

boda ruseTis Tambaqosa da wekos sakvlevi institutis qi-

miis laboratoriaSi. am danadgaris ZiriTad nawils Sead-

gens kvarcis mili, romelic xurdeba dagegmil temperatu-

ramde miliseburi RumeliT, TermoregulirebiT. milSi 

uwyvet nakadad miewodeba haeris nakadi mudmivi siCqariT 

(Cveulebrivad 17,5ml/wm). Tambaqo, romelic platinis navSi 

aris moTavsebuli mtverisebr mdgomareobaSi wvaven mcire 

ulufobiT. (daaxloebiT 1gr). bolis myarTxevad fazas 

boWaven eleqtrostatikur damWerSi 15-20 kvt Zabvis qveS. 

gazur fazas agroveben specialur aspiratorSi, romelic 

uzrunvelyofs mis raodenobriv dagrovebas, mudmiv nakad-

Si regulirebadi Zabvis pirobebSi. 

rogori SesaZlebloba aqvs am sistemas? nivTierebaTa 

Sedgeniloba, romelic warmoiqmneba bolSi pirolizis 

mowyobilobaSi Tambaqos wvis Sedegad, ra Tqma unda gan-



 136 

sxvavebuli iqneba im nivTierebaTa Sedgenilobidan, rome-

lic warmoiqmneba sigaretis wvis Sedegad, magram Sesada-

reblad kontrolisaTvis aiReba erTi da igive Tambaqo da 

agreTve mkacrad aris daculi pirolizis pirobebi siga-

retis wvis Sesabamisad, romelsac Zalian didi mniSvnelo-

ba ar eniWeba. 

 
sur. 12. Tambaqos bolis winamorbedi nivTierebebis komponentebis 

Sesaswavli mowyobilobis sqema: 

a) - pirolizis mowyobiloba; 1 - haeris an azotis mimwodi; 2 - platinis 

navi; 3 - milovani Rumeli; 4 - kvarcis mili. 5 - Termowyvili; 6 - libixis ma-

civari; 7 - eleqtrostatikuri damWeri; 8 - rotametri; 9 - gazuri fazis gam-

tari;  

b) mudmivi siCqariT moZravi bolis gazuri fazis Semgrovi mowyobiloba:  

1 - mimwodi mili; 2 - Termometri; 3 - manometri; 4 - aspiratori;  

5 - Camosasxmeli mili. 

 

gamokvlevebiT dadginda, rom Tambaqos boli, romelic 

miiReba pirolizis Sedegad nebismier pirobebSi identu-

ria. pirolizis mowyobilobaSi SesaZlebelia daiwvas in-

dividualuri nivTiereba da Segrovili iqnas boli Semde-

gi analizisaTvis. SesaZlebelia agreTve gamovlenili iq-
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nas TambaqoSi arsebuli nivTierebebi, romlebic bolis 

Sedgenilobis winamorbeds warmoadgenen. amisaTvis Tamba-

qos aeqstragireben sxvadasxva polarobis xsnarebiT (wya-

li, petroleinis an gogirdis eTeri) da Semdeg utareben 

pirolizs rogorc eqstraqtebs agreTve eqstragirebul 

Tambaqos. 

bolis alkaloidebis Seswavlis dros gaTvaliswinebu-

li iqna, rom Tambaqos nikotinis 27% SesaZloa moxvdes 

Tambaqos bolis ZiriTad nakadSi. nikotinis gadasvla 

bolSi damokidebulia ara marto TambaqoSi mis absolu-

tur raodenobaze, aramed Tambaqos qimiur Sedgenilobaze. 

nikotinis ufro meti raodenobis gadasvla bolSi aRiniS-

neboda sasigare tipis muq TambaqoebSi, romelsac tute 

are gaaCniaT. 

garkveulwilad SesaZlebelia yvela alkaloidis ga-

dasvla Tambaqodan bolSi, magram es gadasvla damokide-

bulia calkeuli nivTierebebis Tvisebebze, ase magaliTad 

Tu nikotini pirolizis dros iSleba 34%-iT, maSin norni-

kotini - 90%-iT. 

Tambaqodan bolSi gadadis mniSvnelovani raodenoba 

amiakisa da agreTve erTeuli raodenobiT sxvadasxva ami-

ni. 

amasTan erTad bevri fuZe, gansakuTrebiT piridinis 

jgufis naerTebi warmoiqmnebian alkaloidebis Termuli 

destruqciis Sedegad. 

magaliTad, nikotini da nornikotini warmoadgens wya-

ros iseTi nivTierebebis warmosaqmnelad, rogoricaa mi-

ozmini, 3-vinilpiridini, 3-acetilpiridini, 3-cianopiridi-

ni, qinolini, izoqinolini da sxva fuZeebi. miozminis, ana-

bazinis da nornikotinis mTavar wyaros warmoadgens niko-

tini, romelic producirebas ganicdis pirolizis dros. 

pirosinTezis tipiur produqts warmoadgens garmanis 

alkaloidebi. misi warmoqmnis savaraudo wyaros warmoad-

gens - aminomJava triftofani. 
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bevri fuZe naerTi piridinis rigidan warmoadgens ci-

lamagvari kompleqsis warmoqmnis wyaros. pirolizis Se-

degad es nivTierebebi warmoqmnis qinolins da izoqino-

lins, agreTve nikotins, skatols da indols. 

Tambaqos nitratebi - warmoadgens nitroalkanebis wina-

morbeds. TambaqoSi nitratebis zrda kanonzomierad 

zrdis bolSi nitroalkanebis Semcvelobas. aseTive sura-

Ti iqmneba nitrobenzolisa da 3-nitrotoluolisaTvis. 

SesaZloa alkilindolebis, izoqinolinis da qinoli-

nis winamorbeds triftofani warmoadgendes. aminomJavebi-

sagan lizini da leicini, SeiZleba warmoiqmnas anilini, 

qinolini da izoqinolini. 

sainteresoa nitrozoaminebis warmoqmnis meqanizmi, ro-

melic warmoadgens bolis Zlier kancerogenul nivTiere-

bas: 

 

maSasadame meoradi aminebi , rogorc ukve aR-
vniSneT urTi-erTqmedeben azotis oqsidebTan da warmoq-

mnian nitrozoaminebs. 

bolis naxSirwyalbadebis gamokvleva, maTi rTuli Sed-

genilobis gamo gaZnelebulia. airovani naxSirwyalbadebi 

umetesad warmoiqmnebian bolSi pirosinTezis Sedegad. ai-

rovani  naxSirwyalbadebis warmoqmna SesaZlebelia praq-
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tikulad Tambaqos yvela nivTierebebis wvis Sedegad, mag-

ram maT umetes raodenobas iZleva ujredana. 

parafinebis dawvrilebiTi Seswavlis Sedegad aRmoCnda, 

rom am nivTierebebis didi nawili gadadis bolSi maTi 

pirdapiri aorTqlebis Sedegad. parafinebis mcire jgufi 

- dabalmolekuluri masiT warmoiqmnebian pirosinTezis 

dros. 

pirosinTezis produqti SeiZleba iyos bolis sxvadas-

xva polifenolebi, rogoricaa magaliTad farnezeni: 

 
gansakuTrebul interess iwvevs policikluri naxSir-

wyalbadebis warmoqmna, gansakuTrebiT 3,4-benzpireni, Tam-

baqoSi es nivTierebebi praqtikulad ar arseboben, amitom 

maTi warmoqmna SesaZlebelia mxolod pirosinTezis saSu-

alebiT. qvemoT moyvanilia 3,4 benzpirenis warmoqmnis Se-

saZlebloba dabalmolekuluri aranajeri naxSirwyalba-

debisagan:  
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3,4-benzpirenis didi raodenoba miiReba Tambaqos im niv-
Tierebebis pirolizis Sedegad, romelTac aqvT heqsanSi 
gaxsnis unari. 

amaT miekuTvneba Tmbaqos parafinebi, romlebic piro-
lizis dros warmoqmnian ramdenimejer met 3,4-benzpirens 
vidre TviT TambaqoSia. cilamagvari kompleqsi da ujre-
dana aseve warmoadgens 3,4-benzpirenis da sxva policik-
luri naSirwyalbadebis warmoqmnis wyaros. 

Tambaqos karboniluri naerTebi ar SeiZleba iyos Tam-
baqos ketonebisa da aldehidebis warmoqmnis wyaro. uka-
nasknelni ZiriTadad ar warmoiqmnebian pirosinTezis 
dros, amitom Seswavlili iqna karboniluri naerTebis wi-
namorbedTa jgufi. 

garkveul interess iwvevs wyalSi xsnadi nivTierebebi, 
romlebic warmoadgenen araaqroladi karbonuli naerTe-
bis warmoqmnis wyaros. gadamwyveti mniSvneloba araaqro-
ladi karbonuli naerTebis producirebaSi aqvs organuli 
mJavebis marilebs, aqedan gamomdinare ufro naTeli xdeba 
bolSi di- da trikarbonuli mJavebis warmoqmnis SesaZ-
lebloba. 

wyalSi xsnad nivTierebebs Soris moipoveba naxSir-
wylebi, romlebic Tambaqos xarisxobriv gansakuTrebulo-
basTan arian dakavSirebuli. 

gamokvlevebis Sedegad, rodesac Tambaqos daumates 
glukoza, fruqtoza da saqaroza, dadginda, rom es nax-
Sirwylebi pirolizis dros iZlevian araaqroladi karbo-
nuli mJavebis mcired, xolo aqroladi mJavebis mkveTr 
zrdas. 

bolis mJavebis winamorbedebis dadgenis problema SeiZ-
leba gadawydes ZiriTadad, Tambaqodan bolSi mJavebis 
pirdapiri gadasvlis Seswavlis gziT. cximovani mJavebis 
ZiriTadi  nawili xvdeba bolSi, Tambaqodan maTi gadade-
nis Sedegad. mJavebis gadasvlis wili modis palmitinis, 
stearinis, oleinis, linolenis da linolis xarjze, ro-
melic sxvadasxva TambaqosTvis Seadgens 16-32%. 
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wyalSi xsnadi mJavebis raodenoba bolSi bevrad nakle-
bia, vidre TambaqoSi. Tu maTi raodenoba TambaqoSi 10-13%-
ia, bolSi maTi raodenoba Seadgens 0,14%-s. 

individualuri nivTierebebis pirolizis analizma aCve-
na, rom sxvadasxva mJavebis rTuli eTerebi da naxSir-
wylebi warmoqmnis mniSvnelovani raodenobis aqrolad 
mJavebs, amave dros vaSlis da limonis mJavis bariumis ma-
rilebi saerTod ar warmoiqmnebodnen mJavebis pirolizis 
Sedegad. 

TambaqoSi aRmoCenilia fenolebi, romlebic mcired 
gansxvavdebian bolSi arsebuli fenolebisagan, SesaZloa 
vivaraudoT, rom maTi nawili ucvlelad gadadis Tambaqo-
dan bolSi. rogorc Cans sustad aqroladi fenolebis 
warmoqmnis wyaros bolSi (skopoletini, skopolinis da 
sxv.) warmoadgens es nivTierebebi, xolo rac Seexeba aq-
rolad fenolebs, maTi raodenoba TambaqoSi ramdenadme 
naklebia vidre bolSi - 15-30mkg 1 gr. TambaqoSi. 

niSandebuli glukoziT dadgenili iqna, rom naxSir-
wylebi warmoadgenen aqroladi fenolebis winamorbedebs, 
maT garda aseTive rols TamaSobs Zlier popularuli 
nivTierebebi, cilamagvari kompleqsi da peqtinebi. oganul 
mJavebs aseTi roli ar ekisrebaT. 

bolos ganvixilavT bolis sxva nivTierebebis warmoq-
mnis wyaros. saSualod Tambaqodan bolSi sterolebis ga-
dasvla Seadgens 15%-s. igive SeiZleba iTqvas epoqsidze, 
peroqsidze da hidroperoqidze. 
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TambaqoSi aRmoCenili terpenebidan rogoricaa solane-

zoli, neofitadieni da solanezeni, unari aqvs wvisas ga-

davides bolSi. 

TambaqoSi monawileobs mniSvnelovani nawili pirvela-

di normaluri spirtebi C17 - C23. aseTive spirtebi napovnia 

Tambaqos bolSi, romelic mis pirdapir gadasvlaze miu-

TiTebs. meTilis spirtis winamorbeds warmoadgens peqti-

novani nivTierebebi, romelic advilad Tavisufldeba wvis 

dros meToqsilirebuli jgufebidan. 

dadgenili iqna, rom Tambaqos fisebis neitraluri na-

wili – warmoadgens rTuli eTerebis winamorbeds, sadac 

Sedis WianWvelis, Zmris da propionis mJavebi. 

bolSi SesaZlebeli Seiqna aRmoeCinaT maRalmolekulu-

ri azotSemcveli pigmentebi. cxrilSi 35 mocemulia bo-

lisa da Tambaqos pigmentebis Sedgenilobis SedarebiTi 

analizi, romelic gamokvleuli iqna dimikis mier 1969 

wels (aiReboda TiToeul SemTxvevaSi 10g. pigmenti) 

 
cxrili 35 

pigmentebis Sedgeniloba, gr. 

nivTierebebi boli Tambaqo 

gausapnavi nawili 6,10 2,70 

fuZe 0,09 0,16 

neitraluri nivTierebebi 0,13 0,09 

aqroladi mJavebi 0,60 0,21 

wyalSixsnadi nivTierebebi 1,80 4,30 

araaqroladi mJavebi 0,36 0,40 

sxva nivTierebebi 0,92 2,10 

 

Mmiuxedavad imisa, rom bolis pigmentebi arsebiTad gan-

sxvavdeba Tambaqos pigmentebisagan, ver vityviT, rom ar 

monawileoben bolis pigmentebis warmoqmnaSi. 

Mmetalebi, romlebic bolSia aRmoCenili, metnaklebad 

gadadian Tambaqodan bolSi. maTi raodenoba Semdegia (%):  

K – 0,5, Ca – 0,001, Cu – 0,4-1,7, As – 3,5-5,3. 
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bolSi Sedis nivTierebebi, romelic danamatebisagan 

warmoiqmneba, magaliTad bolSi gadadis Tambaqos qaRal-

dis wvis produqtebi, Tambaqos bolTan SedarebiT qaRal-

dis bolSi metia meTanoli da najeri karbonuli naerTe-

bi. Tambaqos teqnologiuri Rirsebis gazrdis mizniT mas 

umateben (4%) sxvadasxva glikolebs. Mmowevis dros misi 

5% gadadis bolSi, rac uaryofiTad aisaxeba bolis Sed-

genilobaze. 
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Tavi XII 

 

Tambaqos bolis komponentebis gavlena 

adamianis organizmze 

 

Tambaqos bolis gavlena adamianis organizmze ZiriTa-

dad ori faqtoriT ganisazRvreba: 

1. organoleptikuri maCveneblebiT, romelic dakavSire-

bulia Tambaqos gemosTan, aromatTan da Tambaqos bolis 

sxva mosawev RirebulebebTan: 

2. toqsikuri TvisebebiT, romelic uaryofiT gavlenas 

axdens mweveli adamianis  janmrTelobaze.  

 sruliad SesaZlebelia, rom nivTierebebs romlebic 

mniSvnelovan rols asrulebs Tambaqos gemosa da aroma-

tis formirebaSi, SeiZleba toqsikuri Tvisebebi gaaCndeT. 

amasTan dakavSirebiT Tambaqosa da bolis xarisxis Sefa-

seba unda moxdes kompleqsurad.                                    

 

 

12.1 Tambaqos bolis komponentebis 

organoleptikuri Tvisebebi 

 

Tu romeli nivTierebebi axdens gavlenas bolis aro-

matsa da gemoze, erTgvarovani da amomwuravi pasuxis ga-

cema Zalian Znelia. cnobilia, rom Tambaqos alkaloide-

bis umetesobas gaaCnia mware gemo. Aalkaloidebis didi 

raodenobiT arsebobis SemTxevaSi bolis gemo SeiZleba 

gauaresdes simwaris gazrdis Sedegad. bevr naSromSi aRi-

niSneba miozminis uaryofiTi gavlena bolis aromatul 

maCveneblebze. 

Tambaqos bolSi piridinisa da misi homologebis didi 

raodenobiT arseboba ganapirobebs bolis mdgrad arasasi-
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amovno surnels. es nivTierebebi iwvevs zeda sasunTqi 

gzebis gaRizianebas da uaryofiT gavlenas axdenen bolis 

mosawev Tvisebebze. 

naxSirwyalbadebis bolis mosawevi Tvisebebis gavlena-

ze Seswavlis Sedegad aRmoCnda, rom parafinebi garkveul-

wilad arbileben bolis gemovnur simagres. SesaZloa isi-

ni warmoqmnian sasunTqi gzebis lorwovan garsze damcav 

apks, romelic icavs mas sxva gamaRizianebeli komponente-

bis zemoqmedebisagan. naxSirwyalbadebis airovani gazis 

gavlena bolis mosawev Tvisebebze  mcired aris Seswav-

lili. zogierTi eqsperimentebiT dadgenil iqna, rom am 

nivTierebebs gaaCniaT arasasiamovno suni. rac Seexeba po-

liciklur naxSirwyalbadebs - isini imdenad mcired ari-

an bolis SedgenilobaSi, rom mis Rirsebebze gavlenas 

ver axdenen. 

Aaromatuli karboniluri naerTebi, romlebic or nawi-

lad aris warmodgenili: aqroladi, romelic monawile-

obs airad fazaSi da araaqroladi, romelic monawileobs 

myarTxevad fazaSi, aRmoCnda rom gaaCniaT Zliergamoxatu-

li sasiamovno aromati. Aaqroladi karboniluri naerTe-

bis did nawils (acetaldehidi, akroleini, acetoni da 

sxv.) gaaCnia arasasiamovno mJave suni. 

Bbolis mJavebs eniWebaT mniSvnelovani roli misi tu-

tianobis SemcirebaSi rac  TavisTavad aumjobesebs bolis 

gemovnur Tvisebebs. bolis mJavebis mravalgvarovani Sed-

geniloba sxvadasxvagvarad moqmedebs bolis gemovnur 

Tvisebebze. magaliTad, WianWvelmJavas da ZmarmJavas gaaC-

niaT mZafri suni da gemo, sxva aqrolad cximovan mJavebs 

mZafri gemo da suni ar gaaCniaT, xolo β- meTilvaleria-

nis  mJavas gaaCnia kargi aromati. 

umaRlesi cximovani mJavebi amcireben bolis gamaRizia-

nebel Tvisebebs, amJRavneben ra parafinis analogiur Tvi-

sebebs. Bbolis fenoluri mJavebi xasiaTdebian sakmaod sa-
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siamovno Tambaqos aromatiT, romelic zogjer mogvago-

nebs gamSrali xilis Cirisa da damwvari Saqris suns. 

Ffenoluri naerTebi dadebiTad moqmedeben Tambaqos 

bolis aromatze. Amisi dadasturebaa triestas monacemebi, 

romlis mixedviTac mizanSewonilad miiCnevs gafiltruli 

bolis fenoluri naerTebis danakargebis, xelovnuri aro-

matizatorebiT kompensirebas. 

Tambaqos bolis aqroladi fenolebis gamokvlevam daa-

dastura maTi dadebiTi gavlena mosawev Rirsebebze, ra-

sac ver vityviT gogirdSemcvel nivTierebebze, romelTac 

ukiduresad cudi, arasasiamovno suni gaaCniaT. 

Tambaqos bolis komponentebis gavlena mis mosawev Ri-

rebulebaze metad aqtualuria da Semdgom gamokvlevebs 

saWiroebs. 

 

12.2. Tambaqos bolis komponentebis 

toqsikuri Tvisebebi 
 
Tambaqos bolis toqsikuri Tvisebebis Seswavlas mrava-

li Sroma mieZRvna. ZiriTadad ikvlevdnen moweuli sigare-

tebis raodenobis gavlenas sasunTqi gzebis simsivnur da-

avadebebze, romelic mocemulia cxrilSi  

 
Tambaqos mowevis damokidebuleba 

filtvis kibos daavadebasTan 

Ddaavadebis SemTxvevebi 100 aTas mwevelze asakTan   

damokidebuleba 

1 dReSi moweu-

li sigaretebis 

raodenoba 34-dan 54-

wlamde 

55-dan 69-wlamde 70-dan 84-wlamde 

Aaramwevelebi 

1-9 

10-19 

20-39 

40 calze meti 

6 

38 

24 

58 

47 

19 

68 

168 

264 

334 

25 

134 

243 

446 

754 

analogiuri dinamika iqna miRebuli gulis daavadebis, 

anginis, trombozis da sxva daavadebebis dros. Ees qmnis 
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saWiroebas Seswavlili iqnas Tambaqos bolis toqsikuro-

ba da moiZebnos misi Semcirebis gzebi. 

adamianis organizmze bolis toqsikurobis zemoqmedeba 

damokidebulia ara marto moweuli sigaretebis raodeno-

baze, aramed mowevis moculobaze siRrmeze da raodenoba-

ze, agreTve darCenili namwvis sidideze da sxva faqto-

rebze. 

valtcis gaangariSebiT mowevis nafazis moculoba 17-

dan 51-ml-mde zrdis kondensatis gamosavlianobas erTi 

sigaretisaTvis 13,9-dan 31,6-mg-mde. namwvis narCenis sidi-

dis mixedviT 1,7-dan 36-mm-mde mcirdeba kondesatis gamo-

savlianoba 30,1-mg-dan 19,4-mg-mde. erT sigaretze mowevis 

nafazis raodenobis gazrda 5-dan 25-mde zrdis kondensa-

tis raodenobas 9,2-mg-dan 46,3-mg-mde. amrigad erTi sigare-

tis mowevisas filtvebSi Caedineba 9-dan 46-mg-mde konden-

sati, rac zrdis filtvebis daavadebebis risks, romelic 

agreTve damokidebulia organizmis mier am nivTierebis 

SeboWvaze nafazis siRmeze damokidebulebiT da Seadgens 

10-dan 80%-s, aseTi didi gansxvaveba Tambaqos bolis Se-

boWvaze sxvadasxva faqtorebze damokidebulebiT iZleva 

imis Tqmis saSualebas, rom 20 mg kondesatis SesaTviseb-

lad erT mwevels dasWirdeba 1 cali sigareti, xolo meo-

res 39 cali. 

PpirveldawyebiT gamokvlevebs Tambaqos bolis toqsi-

kurobaze awarmoebdnen adamianis organizmze dakvirvebiT, 

nikotini romelic lorwovani garsisa da filtvebis sa-

SualebiT xvdeba sisxlSi, uaryofiTad moqmedebs nervul, 

gulsisxlZarRvTa sistemaze, sasunTq, endokrinul da saW-

mlis momnelebel sistemebze. Mmcire doziT is iwvevs ner-

vuli sistemis aRgznebas, xolo didi doziT iwvevs da-

muxruWebas. nikotini aRagznebs sisxlZarRvTa mamoZrave-

bel sistemas rac iwvevs wnevis awevas. sxvadasxva avtore-

bis monacemebiT adamianisaTvis nikotinis sasikvdilo do-

za 10-dan 80-mg-s Seadgens. 
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Aadamianis organizmSi nikotini Zalian male iSleba, 

ris Sedegadac warmoiqmneba mcired toqsikuri an aratoq-

sikuri nivTierebebi. aRniSnuli sqema mocemulia qvemoT: 

 

 
 

nikotinis uaryofiTi zemoqmedeba adamianis organizmze 

upirveles yovlisa gamoixateba sasunTqi gzebis wamwame-

bis moZraobis inhibirebaSi, rac saSualebas iZleva airo-

vani da myarTxevadi fazis filtvebSi dayovndes da ufro 

Rrmad SeaRwios adamianis organizmSi, sadac vlindeba ma-

Ti komponentebis konceregenuli aqtivoba. Ees procesi 

garkveulwilad Zlierdeba konceregenuli nivTierebebiT, 

romlebic SesaZloa asrulebs or funqcias: icavs kance-

regenul nivTierebebs daSlisgan da aZliereben mis aqti-

vobas, magaliTad adamianis organizmis ujredebze winas-

wari zemoqmedebis Sedegad. 
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Tambaqos bolis kondensatis komponentebi, romlebic gavlenas  

Aaxdenen mocimcime wamwamebis aqtivobaze 

nivTierebebi 

raodenoba, romelic 

saWiro aris wamwame-

bis 50% aqtivobis Se-

samcireblad, mkg 

Ggazuri fazis miax-

loebiTi koncentracia 

Tambaqos bolSi, 

mkg/sigaretSi 

sinilis mJava 

Aakroleini 

Aacetaldehidi 

Aamiaki 

Aazotis dioqsidi 

fenoli 

20 

50 

1300 

70 

50 

50 

50 

20 

140 

10 

20 

12 

 

Bbolis komponentebis moqmedeba sasunTqi gzebis mocim-

cime wamwamebis aqtivobaze 

Tambaqos bolis kondensatis mJauri nawili amcirebs 

sasunTqi gzebis mocimcime wamwamebis aqtivobas, rac Ziri-

Tadad ganpirobebuli unda iyos Tavisufali radikalebi-

sa da bolis damuxtuli nawilakebiT. cxrilSi 37 war-

modgenili aris nivTierebebis zemoqmedeba sasunTqi gze-

bis aqtivobaze, sadac mniSvnelovani adgili uWiravs cian-

wyalbads, agreTve azotis dioqsi axdens gavlenas aqtivo-

baze, magram aranakleb gavlenas unda axdendes azotis 

oqsidi, romelic 5-jer ufro metia airovan fazaSi, vidre 

azotis dioqsidi. agreTve damTrgunvelad moqmedebs bo-

lis mJavebi (WianWvelis, ZmarmJava, propionmJava, n-cximova-
ni mJava da benzoinis mJava) sasunTqi gzebis mocimcime 

wamwamebis aqtivobaze. 

K 

kancerogenuli nivTierebebi. 

 mkvlevarebis yuradRebas imsaxurebs policikluri 

nivTierebebis “klasikuri” warmomadgenlebi romlebic iw-

veven simsivnur daavadebebs. Yyvelaze Zlieri kancerogenu-
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li aqtivoba gaaCnia Tambaqos bolSi Semaval policik-

lur naxSirwyalbadebs, rogoricaa 3,4-benzpireni da 

1,2,5,6-dibenzantraceni, magram maTi kancerogenuli aqtivo-

ba Seadgens bolis kondensatis kancerogenuli aqtivobis 

mxolod 3%-s, gamomdinare aqedan savaraudoa, rom sxva 

komponentebsac gaaCniaT aRniSnuli aqtivoba. 

 bolo wlebSi didi yuradReba eqceva nitrozoamins, 

romlis bolSi arseboba damtkicebulia, is mcire raode-

nobiT aris bolis SedgenilobaSi, magram mas gaaCnia didi 

kancerogenuli aqtivoba. 

mravali mecnieri simsivnuri warmonaqmnebis mizezad 

swored zemoT aRniSnul nivTierebebs miiCnevs, romelic 

Tambaqos mowevis Sedegad xvdeba adamianis organizmSi. 

arsebobs cnobebi bolSi sxva kancerogenebis arsebobis 

Sesaxeb, rogoricaa- heterocikluri naxSirwyalbadebi 

(1,2,5,6-dibenzoakridini, 1,2,7,8-dibenzoakridini, 3,4,5,6-diben-

zokarbazoli), sxvadasxva sterolebSi. 

bolSi aRmoCenil iqna kancerogenuli aqtivobis mqone 

izotopebi, KRRP na
40222226

,0
210 ,,  aseTive Tvisebebi gaaCnia 

nikeltetrakarbonils, pesticidebs, romelTac SeuZliaT 

Tambaqodan gadavidnen bolSi. 

zogierTi mecnieri aRniSnavs agreTve Tambaqos bolis 

pigmentebis kancerogenuli Tvisebebis Sesaxeb. 

 zemoT aRniSnulidan SeiZleba davaskvnaT, rom Tamba-

qos bolSi arsebobs mravali kancerogenuli Tvisebis 

mqone nivTierebebi da mas ver mivawerT erT romelime niv-

Tierebas. 

dontenvilis mier gamocdili iqna cxovelebze Tamba-

qos bolis fraqciebis kancerogenuli aqtivoba: 
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Tu sawyis kondensats (1-fraqcia) gaaCnia susti kance-

rogenuli aqtivoba, maSin me-5-fraqcias (romelic Seicavs 

policiklur naxSirwyalbadebs da polarul nivTiere-

bebs) gaaCnia 17-jer meti aqtivoba, vidre sawyiss, (aiRebo-

da erTi da igive raodenoba). MMme-6- fraqcia, romelic Se-

icavs TiTqmis yvela policiklur naxSirwyalbadebs da 

danarCen arapolarul nivTierebebs 50-jer aRemateba saw-

yis kondensats aqtivobiT.  
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kancerogenuli nivTierebebi 
cxovelebze Catarebulma eqsperimentma daadastura, 

rom kancerogenuli aqtivoba sufTa 3,4-benzpirenisa mkveT-
rad izrdeba bolis kondensatis Tanaobisas. Sesabamisad 
ukanaskneli Seicavs kokancerogenul nivTierebebs, rom-
lebic stimulirebas ukeTebs 3, 4-benzpirenis moqmedebas. 
garkveuli roli rogorc kokancerogenuli nivTiereba mi-
ewereba maRalmolekulur alifatur naxSirwyalbadebs. 
varaudoben rom isini TiTqos garsSemoertymian policik-
lur naxSirwyalbadebs, ris Sedegadac aseTi kompleqsi 
advilad gadalaxavs fizikur bariers im adgilis misaR-
wevad, sadac misi aqtivoba gamovlindeba. SesaZloa aseT 
SemTxvevaSi kompleqsi icavs kancerogenuli naxSirwyal-
bads raime metaboluri procesebisgan, ris Sedegadac 
warmoiqmneba ara kancerogenuli naxSirwyalbadebi. 

Zlier kancerogenul aqtivobas avlens Tambaqos bolSi 
fenolebi krezoli da dimeTilfenoli. danarCen feno-
lebs aqtivoba an susti aqvT an srulebiT ar aqvT. 

naCvenebia zogierTi terpenebis  (neofitadienis) ko kan-

cerogenuli aqtivoba, agreTve Semdegi laqtonebis: β-pro-
piolaqtani, β - buTilolaqtani, 4,5-epoqsi- β -valerolaq-

tani, aflatoqsin- β1.  
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cxovelebze cdebiT dadgenil iqna, rom maRali rigis 

cximovan mJavebs (laurinis, oleinis, linolis, linolei-

nis) gaaCniaT TiToeuls cal-calke da erTadac kokance-

rogenuli aqtivoba. Aaseve SeiZleba iTqvas zogierT eTe-

rebsa da spirtebzec (sodanensolis, fitosterolis, fi-

tolis da sxv.).                                                      

Tambaqos bolis saerTo toqsikurobis gansazRvra da 

misi Semcirebis gzebi. zemoTqmulidan gamomdinare Tamba-

qos bolis toqsikuroba eWvs ar iwvevs, amitom saWiro 

aris ganisazRvros misi saerTo raodenoba. gavrceleba 

hpova bolSi mSrali koncentratis saerTo raodenobisa 

da nikotinis raodenobis gansazRvram. Uufro zustad bo-

lis toqsikurobis gansazRvra SesaZlebelia ara misi sa-

erTo raodenobis mixedviT, aramed masSi nitromeTanis 

fraqciis raodenobis gansazRvriT. 

bolis toqsikurobis mniSvnelovan maCvenebels warmo-

adgens bolis airovan fazaSi naxSirbadoqsidis raodeno-

bis gansazRvra, es nivTiereba ueWvelia iwvevs mraval daa-

vadebas. 

mravali gamokvlevebi mimdinareobs Tambaqos bolis 

mavneblobis Sesamcireblad, romelic ZiriTadad ori mi-

marTulebiT mimdinareobs: nikotinis mavneblobisa da sxva 

danarCeni nivTierebebis mavneblobis Seswavla. imisaTvis, 

rom SevinarCunoT momxmareblis moTxovnebi Tambaqos xa-

risxisadmi da Semcirebul iqnas bolis toqsikuroba, axa-

li produqciis markebis Seqmnisas gaTvaliswinebuli unda 

iqnas nedleulis qimiuri Sedgeniloba, gamoyenebuli unda 

iqnas aRdgenili Tambaqo, gafarToebuli ZarRviT, gamoye-

nebul iqnas seleqciuri filtrebi, maRali haergamtari 

da perforirebuli sigaretis qaRaldi da Semosakvreli 

qaRaldi. 
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Tavi XIII 

 

Tambaqos bolis Sedgenilobis 

regulirebis safuZvlebi 
 

Tambaqos toqsikurobis Sesamcireblad, agreTve misi 

mosawevi Tvisebebis gaumjobesebis mizniT warmoebs Tamba-

qos bolis Sedgenilobis Secvlis meTodebis damuSaveba 

dasaxuli mimarTulebiT. agreTve gaTvaliswinebuli unda 

iqnas bolis ZiriTadi nakadis qimiuri Sedgeniloba, rome-

lic xvdeba mwevelis filtvebSi Tambaqos moxmarebis 

dros. 

bolis ZiriTadi nakadis Sedgeniloba yovelTvis er-

Tnairi ar aris da damokidebulia mTel rig faqtorebze:  

- mwevelis Tvisebebze, rogoricaa nafazis raodenoba, 

siswrafe, namwvis sigrZe da sxva; 

- Tambaqos Sedgenilobaze, romelic damokidebulia 

jiS-tipze, sasaqonlo xarisxze, misi moyvanis pirobebze 

da mosavlis aRebis Semdgomi teqnologiebis gansakuTre-

bulobaze; 

- mosawevi nawarmis teqnologiur Tvisebebze – Tambaqos 

tenianobaze, boWkos sifarTeze, sigaretebisa da papirosis 

grZiv zomaze, mowevis winaaRmdegobaze da sxva; 

- filtris Sedgenilobaze, romelic mis masalazea da-

mokidebuli, agreTve filtris teqnologiur maCvenebleb-

ze; 

- sigaretis qaRaldis Tvisebebze (wvadoba, haergamta-

rebloba). 

ganvixilavT am faqtorebis moqmedebas ufro dawvrile-

biT. 
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13.1 mwevelebis individualuri Tvisebebi 

 

1960 wlidan didi yuradReba eqceoda bunebriv pirobeb-

Si mowevis reJimebis sistematur zedamxedvelobas (dak-

virvebas). 

amis mizani ara mxolod statistikuri monacemebis Seg-

rovebaa mowevis Semdegi modelirebisaTvis, aramed, Ses-

wavlili unda iqnas sxvadasxva xerxis efeqturoba mimar-

Tuli mosawevi nawarmis xarisxis Secvlaze da moxmarebis 

xasiaTze, gansazRvruli iqnas mwevelis Cvevis cvlilebis 

tendencia, Segrovili iqnas mediko-biologiuri xasiaTis 

masalebi, mowevis fsiqologiasTan da daavadebis riskTan 

dakavSirebiT. 

mwevelis individualuri Cvevebis Seswavla da dakvirve-

ba mraval siZneleebTan  aris dakavSirebuli. SedarebiT 

advilia magaliTad ganisazRvros  moxmarebuli sigarete-

bis raodenoba da namwvis sigrZe, xolo TviTon mowevis 

reJimis (moculoba, mowevis xangrZlivoba da a. S.) dadge-

na xSirad ver xerxdeba mwevelis pirdapiri dakvirvebiT 

bunebriv pirobebSi. amasTan dakavSirebiT iyeneben sxvadas-

xva meTodebs da aparaturas, romelic metnaklebad iZleva 

obieqturad Sefasebis saSualebas. imis dasadgenad Tu 

rogor axdens gavlenas mowevis reJimi bolis gamosavlia-

nobaze, mimarTaven manqanur  mowevis meTods sxvadasxva 

pirobebSi. 

pirvel yovlisa interess iwvevs bolis gamosavlianoba 

mowevidan mowevamde,. aRmoCnda, rom TiToeuli komponen-

tis gamosavlianoba damokidebulia mowevis rigiT nomer-

ze da izrdeba misi gadidebiT. aman SesaZlo gaxada maTe-

matikurad iqnas aRwerili bolis nivTierebebis progresi-

rebadi gamosavlianoba erTi mowevidan meore mowevamde. 
 nn

E 1 , 

n
E  - komponentebis gamosavlianoba n mowevis Semdeg; 
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1  - pirveli mowevis Semdeg gamosavlianoba; 

  - sakvlevi nivTierebis gamosavlianobis koeficienti. 

sigaretebis nimuSebidan erTi sigaretisTvis kondensa-

tis gamosavlianobis mixedviT miRebuli iqna Semdegi mo-

nacemebi: 1-4 mowevisas iyo 25% kondensati, 5-8 mowevisas – 

35%, xolo 8-11 mowevisas – 40%. aRsaniSnavia, rom bolo 

nafazi bolis Sedgenilobis mixedviT nivTierebaTa didi 

koncentraciiT gansxvavdebian, amasTan dakavSirebiT nam-

wvis sigrZis gazrda (nafazis raodenobis Semcireba) amci-

rebs mwevelis mier Tambaqos bolze moTxovnas. 

bolis mTavari nakadis gamosavlianoba umetesad izrde-

ba mowevis (nafazis) moculobis gazrdiT. igive xdeba pau-

zis Semcirebis da mowevis gaxangrZlivebiT. kondensatis 

gamosavlianoba erTi da igive sigaretisTvis mocemulia 

cxrilSi 38. 
cxrili 38 

mowevis dros kondensatis gamosavlianoba 

mowevis xasiaTi 
mowevis (nafazis) 

raodenoba 

kondensatis 

gamosavlianoba, 

1 2 3 

  mg/sig 

mowevis moculoba, ml/wm   

5 15 11,1 

17,5 12 32,8 

25 12 44,5 

mowevis sixSire wT-Si   

1 12 36,3 

2 17 51,0 

3 19 57,0 

mowevis sixSire wm-Si   

2 12 36,3 

4 9 69,5 

6 8 82,3 

Seuwyvetliv 1 139,3 



 157

1 2 3 

Tambaqos damwvari naxvevis 

sigrZe. mm 
  

25 8 19,6 

40 12 32,8 

55 17 51,3 

 

cxrilis monacemebidan TvalnaTliv Cans, rom sigare-

tis gamoyenebis xasiaTi Tambaqos bolis gamosavlianobaze 

did gavlenas axdens. es Tavis mxriv imasTan aris dakavSi-

rebuli Tu rogor “iTvisebs” mwevelis organizmi bols, 

magram am dros gaTvaliswinebuli unda iyos sxva faqto-

ri: ra siRrmis nafazs akeTebs mweveli da ra xangrZlivo-

biT yovndeba boli mis organizmSi. zog SemTxvevaSi bo-

lis Sekaveba 20-50%, sxva SemTxvevaSi Tu is imyofeba fil-

tvebSi 5-dan 30wm-mde – Sekaveba xdeba 82-97%-iT. am mimar-

TulebiT cdebi mcire raodenobiT aris Catarebuli.  

individualuri gansakuTrebulobis Seswavlam sigare-

tebis gamoyenebisas SesaZlebeli gaxada Semdegi tendenci-

is dadgena: rodesac sistematurad izrdeba namwvis sidi-

de, kanonzomierad izrdeba erTi mwevelis mier gamoyene-

buli sigaretebis raodenoba, magram amavdroulad mcir-

deba mwevelis mier nikotinis da kondensatis moxmareba. 

ukanaskneli ganisazRvreba ara mxolod namwvis gazrdiT, 

aramed rigi sxva mizezebiTac, romelic uzrunvelyofs 

bolis gamosavlianobis Semcirebas. 

didi xnis ganmavlobaSi mwevelis manerebze zemoqmedeba 

iTvleboda SeuZleblad, ramdenadac Tvlidnen, rom aq 

moqmedebs uamravi faqtori. vinaidan mosawevi nawarmis 

moxmarebis xasiaTi srulebiT ar warmoadgens stabilur 

sidides da masze rigi maCveneblebiT SeiZleba mniSvnelo-

vani zemoqmedeba. 
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13.2. Tambaqos Sedgenilobis gavlena bolis 

Semadgenlobaze 

 

dagrovilia mniSvnelovani eqsperimentuli masalebi 

sxvadasxva Tambaqos bolis Sedgenilobaze. magaliTad 

zogierTi Tambaqos nimuSis analizis dros kondensatis 

gamosavlianoba masSi icvleboda zRvrebSi 24-dan 28 mg. 1 

g damwvar Tambaqoze. es damokidebulia mraval mizezze, 

maT Soris Tambaqos botanikur jiSze. amerikeli mkvleva-

rebis mixedviT jiS-tip braitSi kondensatis raodenoba 

varirebs Semdegi raodenobiT 32,8 mg./sig., berleiSi –  

14,6mg/sig, aRmosavluri – 25,2 mg/sig; arsebobs agreTve mo-

nacemebi bolSi CO-s moculobiTi wilis Sesaxeb Tambaqos 

zogierT jiS-tipebSi (%): berlei – 5,2, Turquli – 2,9, 

berZnuli – 1,8, afrikuli – 3,9. Tambaqos bolis Sedgeni-

loba damokidebulia Setexis jerze da kondensatis gamo-

savlianoba izrdeba qveda Setexidan zeviT. 

Tambaqos mrewvelobis mravali specialisti dasabuTe-

bulad amtkicebs, rom Tambaqos Sedgeniloba ufro metad 

aris damokidebuli agroteqnikur RonisZiebebze, vidre 

mis botanikur jiSze. Tambaqos movla-moyvanis pirobebis 

mixedviT SegviZlia TambaqoSi nikotinis Semcireba. ruse-

Tis Tambaqosa da wekos  sakvlevi institutis qimiis la-

boratoriaSi Seiswavleboda wyliT momaragebisa da sasu-

qebiT kvebis gavlena Tambaqos mcenareze (samsuni – 930). am 

faqtorebis cvlilebiT SesaZlebeli Seiqna bolis qimiu-

ri Sedgenilobis cvlileba garkveul zRvrebSi: parafini 

– 1,69 – 3,8 mg/g, araaqroladi karbonuli naerTebi – 5 – 

9,1 mg/g, araaqroladi mJavebi – 50,9 – 125,1 mg/g, aqroladi 

fenolebi – 302 – 610 mkg/g. es damajereblad usvams xazs 

agroekologiuri faqtorebis mniSvnelobas. agreTve mniS-

vnelovan gavlenas axdens Tambaqos bolis Sedgenilobaze 

foTlis simwife da masze mwvane nawilis arseboba. 
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yuradRebas iqcevs agreTve Srobis meTodis gavlena 

Tambaqos bolis Sedgenilobaze. gamokvleuli iqna Tamba-

qos jiS-tipi amerikani 572, romelic sxvadasxva meTodebiT 

iqna gamSrali. miRebuli iqna nimuSebi Semdegi Seferilo-

biT: wiTeli, oranJisfer-wiTeli, oranJisfer-yviTeli. bo-

lis analizis Semdeg miRebuli iqna Semdegi Sedegebi 

(mg/g: parafinebi – 1,16 – 4,2, araaqroladi karbonuli naer-

Tebi – 7,43 – 17,64, aqroladi karbonuli naerTebi – 3,69 – 

5,26. 

agreTve gaanalizebuli iqna sigaretebis maxasiaTeble-

bi, romlebic iwarmoeboda ruseTSi 1994 wlidan 2001 

wlamde (cxrili 39). 

fermentaciis procesis reJimebi gavlenas axdens ara 

marto Tambaqos Sedgenilobaze, aramed mis bolzec da we-

kos sakvlevi institutis (ВИТИМ qimiis laboratoriis 

kvlevis SedegebiT dadgenili iqna, rom Tambaqos fermen-

taciis reJimebi da maTi cvalebadoba gavlenas axdens niv-

TierebaTa calkeuli jgufebis Sedgenilobasa da kompo-

nentebis cvlilebaze: 

alkaloidebi – 1,22 – 1,71 mg/g, indolis nivTiererbebi – 

52,2 – 180 mkg/g, araaqroladi mJavebi – 149,3 – 205,9 mkg/g, 

aqroladi mJavebi – 458,4 – 542,5 mg/g, aqroladi fenolebi 

– 502 – 692 mkg/g. 

Tambaqosa da bolis qimiuri Sedgenilobis cvlileba 

SeiniSneba Tambaqos orTqliT Termuli damuSavebis Sede-

gad da agreTve sxva teqnologiuri operaciebis gamoyene-

bis Sedegad. 

zemoT Tqmuli miuTiTebs imaze, rom bolis Sedgenilo-

ba ar aris mudmivi sidide, masze SegviZlia vimoqmedoT 

farTo diapazonSi da vcvaloT dagegmili mimarTulebiT. 

bolis Sedgenilobis cvalebadoba SesaZlebelia Tambaqo-

ze sxvadasxva danamatebis gamoyenebis gziT. mag. Tambaqos 

aromatuli da gemovnuri Tvisebebis gasaumjobeseblad Se-

saZlebelia damatebuli iqnas sakmaod mravalferovani bu-
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nebrivi da sinTezuri aromatizatorebi., narCenebidan or-

ganuli gamxsnelebiT miRebuli fraqciebi, SesaZlebelia 

Tambaqoze iqnas damatebuli, romelic aumjobesebs Tamba-

qos mosawev Rirebulebas. kargi Sedegebi iqna miRebuli 

Tambaqodan Txevadi dioqsidiT miRebuli fraqciis gamoye-

nebis Sedegad. Tambaqos aromatisa da gemos gasaumjobe-

seblad farTod iyeneben eqstraqtebs, romlebic Tambaqo-

dan ar aris miRebuli. 

aRsaniSnavia, rom bunebrivi aromatizatorebis gamoyene-

bis Sedegad izrdeba bolSi (70-80%) mciredaqroladi kar-

bonuli naerTebi, romelic aumjobesebs mis aromatul 

Tvisebebs. 

 
cxrili 39 

sigaretebis xarisxis cvlilebis dinamika 
 

Segeniloba  mg/sig 
wlebi 

fisebi nikotini 

1 2 3 

1994 23 1,5 

1995 22 1,3 

1996 20 1,2 

1997 18 1,1 

1998 15 1,0 

1999 15 0,9 

2000 13 0,9 

2001 12 0,8 

 

Tambaqos gamdidreba menToliT aromatizaciis mizniT 

iwvevs am komponentis bolSi sakmao raodenobiT gamoCenas. 

igive xdeba kumarinisa da misi warmoebulebis gamoyenebis 

Sedegad. 

bolSi sasurveli karbonuli naerTebis gazrdis miz-

niT, Tambaqo SesaZlebelia damuSavebuli iqnas organuli 

mJavebis marilebiT da orvalentiani metalebiT (Ca, Ba, Sr 
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da sxva). magaliTad maRal temperaturaze bolSi SesaZle-

belia warmoiqmnas ketonebi: 

 

 
 

aseTi gziT SesaZlebeli Seiqna bolSi gazrdiliyo 

karbonuli naerTebi 10-50%. mosawevi Tvisebebis gaumjobe-

sebis efeqti SeimCneva, bariumis malonatis stearatisa da 

bariumis formiatis narevis gamoyenebisas. 

Tambaqos bolSi 3,4-benzpirenis Sesamcireblad Tamba-

qos umateben nivTierebebs, romlebic im pirobebSi, rome-

lic damaxasiaTebelia wvis zonisaTvis, unda moaxdinon 

inhibireba, 3,4-benzpirenis katalizuri da jaWvuri reaqci-

ebis pirosinTezisas. wvis zona gamdidrebuli unda iqnas 

JangbadiT, 3,4-benzpirenis daSlis mizniT Semcirebuli iq-

nas misi koncentracia wvis temperaturis Semcirebis xar-

jze. am mimarTulebiT Sesrulebuli aris uamravi namuSe-

vari. wvis zonaSi temperaturis Semcirebis mizniT gamoye-

nebuli iqna (NH4)2SO4, glicerini da sxva nivTierebebi. 

Tambaqos NaNo3-iT damuSaveba mkveTrad scems bolSi 3,4-

benzpirenis da sxva toqsikuri nivTierebebis Semcvelobas. 

praqtikaSi miTiTebuli nivTierebebis gamoyenebis reko-

mendacia gaZnelebulia, ramdenadac bolSi 3,4-benzpirenis 

Semcireba iwvevs sxva kancerogenuli nivTierebebis – nit-

rozoaminebis tipis nivTierebebis gazrdas. es imaze miu-

TiTebs, rom danamatebis gamoyeneba Sefasebuli unda iyos 

kompleqsurad da ara erTi romelime komponentis mimarT. 

amis magaliTad SeiZleba gamoyenebuli iqnas beneris ga-

mokvlevebi, romelmac miaRwia bolSi Seemcirebina konden-
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satis Semcveloba (36,8-dan 30,4 mg/sig) Tambaqos boris mJa-

viT da natriumis tetraboratiT damuSavebis gziT, magram 

amave dros 2-jer izrdeboda fenolis da 3,4-benzpirenis 

raodenoba. 

bolSi mniSvnelovani cvlilebebi SeimCneva Tambaqos 

sxvadasxva gamxsnelebiT eqstraqciis Semdeg, kerZod arse-

biTad mcirdeba bolSi policikluri naerTebi da konden-

sati, magram teqnologiasTan mimarTebaSi, es operacia mo-

uxerxebelia da man praqtikuli gamoyeneba ver hpova. 

bolos mizanSewonilia SevCerdeT aRdgenili Tambaqosa 

da afeTqebuli ZarRvis Tvisebebze. wvisas isini warmoq-

mnian 30-40% nakleb Tambaqos bols da sxva toqsikur niv-

Tierebebs, vidre naturaluri Tambaqo, amitom aRdgenili 

Tambaqos gamoyeneba warmoadgens erT-erT efeqtur da per-

speqtiul meTods, bolis mTavar nakadze zemoqmedebisaT-

vis. 

 

 

13.3 Tambaqos mosawevi teqnologiuri Tvisebebis 

gavlena Tambaqos bolis Sedgenilobaze 

 

samwuxarod arc erTi teqnologiuri procesi ar Ses-

wavlila ise dawvrilebiT, rogorc Tambaqos tenianobis 

gavlena sigaretis bolis qimiur Sedgenilobaze. cdebi 

mimdinareobda tenianobis sakmaod did zRvrebSi: 3-dan 

22%-mde. dadgenili iqna, rom tenianobis gazrdasTan er-

Tad izrdeba Tambaqos raodenoba, romlis wvis Sedegad 

warmoiqmneba bolis mTavari nakadi (45-58%), amis xarjze 

ramdenadme izrdeba mSrali kondesatis gamosavlianoba 

(26,7-29,7 mg/sig), magram mcirdeba nikotinis Semcveloba 

(1,73-1,47 mg/sig) da aqroladi fenolebi (250-150 mkg/sig). ni-

kotinis raodenoba da fenolebis Semcireba gamowveulia 

albaT imiT, rom Tambaqos tenianobis gazrdisas izrdeba 

mowevisadmi winaaRmdegoba dauwveli sigaretis sigrZis 
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mixedviT da Sedegad izrdeba misi Semkaveblobis unari 

bolis nivTierebebis mimarT. aRsaniSnavia, rom airovani 

nivTierebebisaTvis (CO) es ar SeiniSneboda.  

garkveul interes iwvevs bolis gamosavlianobaze ise-

Ti urTierTdakavSirebuli maCveneblebis gavlena, rogo-

ric aris mowevisadmi winaaRmdegoba da sigaretis masa 

(nax. 13). aRsaniSnavia, rom naklebi masis mqone sigaretebi 

warmoqmnis met bols.  

 
nax. 13. mowevis winaaRmdegobi-

sa da sigaretis masis gavlena 

teniani kondensatis gamosav-

lianobaze. 

1 – (431 + 24) pa, 0,97 – 0,985 g. 

2 – (588+24)pa, 1,045 – 1,055 g. 

3 – (931+4)pa, 1,19 – 1,205 g. 

 

    

 

 

 

 

 

 

bolis Sedgenilobaze mniSvnelovan gavlenas axdens 

Tambaqos boWkos sigane (cxrili 40). SeimCneva garkveuli 

kanonzomiereba: boWkos siganis gazrdasTan erTad izrde-

ba bolis gamosavlianoba. aseTive suraTi SeimCneva  niko-

tinis gamokvlevis dros. 

papirosis formati agreTve dakavSirebulia bolis ga-

mosavlianobasTan, rac dadgenili iqna qimiis laborato-

riaSi Tambaqosa da wekos sakvlev institutSi (ВИТИМ-Si). 

Sedegebs Rebulobdnen 1 g. damwvar Tambaqoze gadaangari-

nafazis raodenoba

ko
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SebiT. formatis gazrdiT mcirdeboda fuZeebis raodeno-

ba, magram mniSvnelovnad izrdeba karbonuli naerTebis 

spirtebis da mJavebis raodenoba. 
cxrili 40 

Tambaqos boWkos siganisa da bolis Sedgenilobis 

urTierTdamokidebuleba 

Tambaqos boWkos 

sifarTe, mm 

kondensati, 

mg/sig 

3,4 benzpireni 

mkg/100sig 

0,37 23,0 2,1 

0,45 24,4 2,3 

0,75 25,4 3,3 

1,12 27,3 3,4 

2,80 29,1 3,7 

 

bolis Sedgenilobaze mniSvnelovan gavlenas axdens 

mosawevi produqciis saxe (cxr. 41) 
cxrili 41 

bolis Sedgeniloba sxvadasxva mosawev nawarmSi 

nivTiereba Cibuxi (yalioni) sigareti 

kondensati mg/g 135,0 76,0 

nikotini mg/g 5,8 4,2 

fenolebi mkg/g 923,0 582,0 

3,4-benzpireni, mkg/100g 29,2 7,1 

 

papirosis da sigaretis mowevisas bols agrTve eqneba 

sxvadasxva Sedgeniloba. 

13.4. bolis Sedgenilobaze filtris masalis gavlena 

Tambaqos bolis toqsiurobis Semcirebis erT-erT mniS-

vnelovan efeqtur saSualebas – gamfiltrvi masalebis ga-

moyeneba warmoadgens. filtris gamoyenebis SesaZlebloba 

jer kidev 1930-ian wlebSi a. Smukisa da misi TanamSromle-

bis mier Seiswavleboda. filtrma farTo gamoyeneba 1950-

1960-ian wlebSi hpova, dReisaTvis mosawevi produqciis 

umetesoba filtriT gamodis. 

filtris dasamzadeblad sxvadasxva masalebi gamoiyene-

ba: qaRaldi, viskoza, adsorbentebi, polimeruli boWkoebi 
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da sxva. am masalebis safuZvelze amzadeben Sedgenil 

filtrebs (magaliTad, naxSiris nawilakebi acetaturi 

boWkoTi). yvela filtris 80%-s acetaturi boWkosagan am-

zadeben, umetesad diacetilcelulozagan: 

 
acetaturi filtrebi SedarebiT iafi aris da Tambaqos 

bolis mraval mavne nivTierebas akavebs. SedarebiT maRal 

efeqturobiT xasiaTdeba filtrebi, romlebic damzadebu-

li arian Zalian wvrili boWkoebiT: Tu Tavidan iyeneb-

dnen boWkos 16 denies*, axla gamoiyeneba boWko 1,5 denie. 

boWkos kveTas SeiZleba hqondes sxvadasxva forma. fil-

trebi ara marto unda amcirebdnen bolis raodenobas, 

romelic mTavari nakadis saxiT xvdeba adamianis organiz-

mSi, aramed SerCeviT unda acilebdes toqsikur elemen-

tebs e. i. unda hqondes seleqciis unari. 

Tambaqos bolis aerozolis nawilakebis filtrSi gav-

lisas warmoebs boWkoebis mier maTi Sekaveba molekulaTa 

Soris arsebuli Zalebis saSualebiT. Sekavebis procesi 

rTulia da sakmarisad Seswavlili ar aris. is damokide-

bulia mraval efeqtze: inerciis, difuziis, sedimentaciis, 

gacris, eleqtrostatikuri mizidulobis da Sexebis efeq-

tze. ama Tu im efeqtis gamovlena damokidebulia aerozo-

lis nawilakebis zomebze. Tu aerozolis saSualo nawi-

lakis zoma Seadgens 0,23 mkm, maSin savaraudoa rom Sekave-

                                                 
* denie – 9 km boWkos masa gramebSi. 
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bis efeqti ZiriTadad inerciaze, Sexebaze da difuziaze 

modis. 

bolis aerozolis nawilakebis Sekavebis xarisxi aceta-

tur filtrSi gavlis Semdeg damokidebulia nawilakebis 

saSualo diametrze (sur.14) 

 
nax. 14. bolis nawilakebis zomis 

cvalebadoba filtrSi gavlis 

Semdeg. 

1 - gaufiltravi boli; 2–gafil-

truli boli 

 

 

 

 

 

 

 

 

 

 

 

ufro didi nawilakebis Sekaveba filtris mier advi-
lad xerxdeba – meqanikuri gacris  Sesabamisad. mxo-
lod filtris gacris efeqtis  safuZvels sul sxva meqa-
nizmi warmoadgens. es iqedanac Cans rom Cveulebrivi fil-
trisboWkoebs Soris da mis gadakveTas Soris manZili Se-
adgens 100mkm-s, maSin rodesac aerozolis nawilakebis 
zoma TiTqmis 400-jer naklebia. aqedan gamomdinare zemoT 
aRniSnuls am  SemTxvevaSi adgili ar eqneba. 

filtris mniSvnelovan maxasiaTebels Seadgens misi da-

Weris (Sekavebis) unarianoba R(%), romelsac pirdapiri an 
iribi meTodebiT gamoTvlian formuliT 

R = E / ( H+E ) 100 (pirdapiri meTodi); 

R = (S - H) / S. 100 (iribi meTodi); 

nawilakebis diametri mkm 

na
w
il

ak
eb

is
 S

ek
av
eb

is
 x

ar
is

x
i,
 %
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sadac, E – komponentebis nawilia filtris mier Sekave-
buli, 

H – komponentebis nawilia filtrSi gatarebuli; 

S – komponentebis saerTo raodenoba, filtrSi Sesuli. 

amrigad, pirdapiri meTodis gamoyenebisas, analizs eq-

vemdebareba filtris mier Sekavebuli da filtris mier 

gatarebuli nivTierebebi. iribi meTodisas – Sesabamisad 

boli filtriani da ufiltro sigaretebidan.  

dagrovilia mniSvnelovani masala filtris Sekavebis 

unaris Sesaxeb. acetaturi da qaRaldis (celulozis) 

filtrebisaTvis R- sidide icvleba Semdeg zRvrebSi (cxr. 

42) 
cxrili #42 

filtris daWeris unari, % 

f i l t r i bolis komponentebi 

acetaturi celulozis 

kondensati (mSrali) 

fuZeebi 

fenolebi 

17 – 44 

16 – 52 

36 - 89 

24 – 47 

24 – 47 

26 - 51 

 

bolis sxvadasxva nivTiereba araerTgavrovnad Sekavde-

ba erTi da igive filtris masalis mier. R-is mniSvneloba 

damokidebulia rogorc masalis qimiur Sedgenilobaze, 

aseve filtris fiziko-teqnologiur parametrebze R-is ab-
soluturi sidide ganisazRvreba mravali faqtoriT: fil-

tris sigrZiT, mowevisadmi winaaRmdegobis unariT, plas-

tifikatoris saxiT, romelic gamoiyeneba filtris teqno-

logiuri Tvisebebis gasaumjobeseblad da a. S. 

boWkoebiani filtriT bolis aerozolis  nawilakebis 

Sekavebis meqanizmis gnxilvisas unda gaviTvaliswinoT, 

rom garkveuli nawili, romelic Sekavebuli iqna fil-

tris mier Semdegi mowevisas isini SesaZloa Seviwroebu-

li iqnan filtris zedapiridan. es movlena gamoiyeneba, 

magaliTad Tambaqos bolis menToliT gasamdidreblad, 
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romelic uSualod filtrze daitaneba. eluirebis una-

riT xasiaTdeba TviTon Tambaqos boli. nikotinis eluire-

bam SeiZleba miaRwios 24%-s. sufTa haeris gatarebisas 

filtridan nivTierebebis eluireba ar xorcieldeba. 

ganvixiloT ufro dawvrilebiT filtris damWeri Tvi-

sebebi, rogorc fizikuri maCveneblebis funqcia. pirvel 

yovlisa filtrs axasiaTeben rogorc mowevisadmi winaa-

aRmdegoba P (pa) haeris mocemuli raodenobis mixedviT 

(Cveulebrivad 17,5 ml.wm): 

ALVP /  

sadac,    - winaaRmdegobis koeficientia, pa wm/sm3; L- 

filtris sigrZe, sm; V - haeris xarji, ml/wm; A – fil-

tris ganivi kveTis farTi, sm2. 

mudmiva  – uzrunvelyofs mudmivad filtrebis Seda-

rebas maT mowevisadmi winaaRmdegobaze. 

filtris Sekavebis unaris R-is cvlileba, mis sigrZeze 

damokidebulebiT SeiZleba gamoixatos tolobiT: 
LeR 1 ,  

sadac   - filtraciis koeficientia (mudmivi sididea), 

sm-1.  

am tolobis samarTlianoba dadgenili iqna nikotinis, 

fisebis da sxva nivTierebebis analizis Sedegad, romle-

bic gaivlidnen sxvadasxva sigrZis filtrSi. 

dadgenili iqna pirdapiri damokidebuleba mowevis wi-

naaRmdegobasa da filtris damWer unars Soris. am damo-

kidebulebas gamoxatavs toloba 

   

sadac   - aris daWeris koeficienti, wm-1 

 

am mudmivebis mniSvneloba filtris sxvadasxva masali-

saTvis mocmulia cxrilSi #43 
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cxrili 43 

masalebi E     

acetilceluloza 0,115 0,232 2,0 

viskoza 0,072 0,183 2,5 

Tambaqos maryuJi 0,042 0,130 3,1 

qaRaldi bambiT 0,110 0,390 3,5 

qaRaldi 0,045 0,244 5,4 

 

 -s maRali mniSvnelobis dros SesaZlebelia miRweu-

li iqnas filtris maRali Sekavebis unari, filtris mci-

redi winaaRmdegobiT. ase magaliTad acetaturi filtri 

akavebs bolis gazuri fazis 11%-s, xolo filtri aqtiuri 

naxSiriT – 80%-s. 

filtrze adsorbilebuli nivTierebebis gamodevna naT-

lad aris asaxuli nax. 15-ze, Tu acetaturi filtri rome-

lic Seicavda 20% aqtivirebul naxSirs, pirvelad Zalian 

Zlierad STqanTqavda gazuri fazis zogoerT komponen-

tebs, maSin bolo mowevisas is producirebda gacilebiT 

mets vidre sakontrolo sigaretebi romelTac filtri 

ar gaaCndaT. 
nax 15. naxSiris Semcve-

li acetaturi  fil-

tridan, boliT, adre 

adsorbirebuli nivTie-

rebebis gamodevnis 

efeqturoba: 

1 – izopreni; 2 – 

acedaldehidi, 3 – ace-

toni ---sigareti fil-

triT, ----- ufiltro si-

gareti 

 

 

 

 mowevis nomeri 
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filtris damWerunarianobis gazrda ar warmoadgens 

did siZneles. es miiRweva misi sigrZis an mowevisadmi wi-

naaRmdegobis gazrdiT, magram am dros rom ar gauaresdes 

mosawevi Tvisebebi, saWiroa SerCeviT iqnas mocilebuli 

mavne nivTierebebi.  

zemoT moyvanili monacemebi adasturebs acetaturi 

filtris seleqciur moqmedebas bolis fenolur naerTeb-

Tan mimarTebaSi. 

ra ganapirobebs acetaturi filtris mier bolis kom-

ponentebis seleqciur gandevnas? am sakiTxTan dakavSire-

biT ori mosazreba arsebobs. 

Sveicarieli mecnieris valtcis mixedviT bolis kompo-

nentebis seleqciuri Sekaveba, SesaZlebelia mxolod  ma-

Sin, Tu maT unari aqvT aerozolis nawilakebis boWkoebi-

an filtrSi gavlis dros misgan aorTqldnen da gadavid-

nen gazur fazaSi. imyofebian ra orTqlis mdgomareobaSi, 

es nivTierebebi kargad exebian filtris boWkoebs da kav-

debian sxvadasxvagvari fiziko-qimiuri kavSirebiT. varau-

doben, rom fenolebi SerCeviT iboWebian acetaturi boW-

koebis mier. amave dros bolis mcired aqroladi nivTie-

rebebi (3,4-benzpireni, skopoletini da sxva) ver dakavdebi-

an seleqciurad filtrze, ramdenadac isini bolis gazur 

fazaSi ar monawileoben. 

msoflios mecnierTa gamokvlevebi aCvenebs, rom val-

tcis mier SemuSavebuli Teoriuli safuZvlebi bolis se-

leqciuri filtraciis Sesaxeb, ver axsnis srulyofilad 

yvela mravalgvar procesebs, romelic mimdinareobs fil-

traciisas da gvaiZuleben vivaraudoT, rom gazuri fazi-

dan nivTierebebis SerCeviTi Sekavebis garda, seleqciis 

raRac meqanizmi kidev arsebobs. 

rusi mecnierebis mier 1970 wels mowodebuli iqna vara-

udi seleqciuri filtraciis SesaZleblobis Sesaxeb, im 

komponentebisa, romlebic arian aerozolis nawilakebSi 

da ar gadadian gazur fazaSi. 
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amas adgili aqvs im SemTxvevaSi, Tu aerozolis nawi-
lakebi araerTgavrovania ara marto Tavisi zomebis mixed-
viT (es dadasturebulia), aramed qimiuri Sedgenilobis 
mixedviT. aq unda mivuTiToT, rom valtcis SemTxvevaSi 
romelic amuSavebda seleqciuri filtraciis Teorias, 
iqedan gamodioda, rom bolis aerozolis nawilakebis 
komponentebis TanafardobiT identuri iyo. miuxedavad 
imisa, rom filtrebi avlendnen gacris efeqts, bolSi 
komponentebis Tanafardoba ar icvleba da seleqciuri 
mocileba ama Tu im nivTierebisa, romelic aerozolis na-
wilakebSi imyofeba, ar xdeba. 

rogorc Tambaqosa da wekos sakvlevi institutis la-
boratoriis gamokvlevebma aCvenes, aerozolis nawilake-
bis Sedgeniloba araerTgvarovania. danadgaris saSuale-
biT  bolis aerozolis nawilakebi pirobiTad dayves or 
nawilad: msxvil da wvril nawilakebad. dadgenili iqna, 
rom es fraqciebi komponentebis TanafardobiT arsebiTad 
gansxvavdebian erTmaneTisagan. amasTan dakavSirebiT gake-
Tebuli iqna Semdegi daskvna: ramdenadac filtrebi axde-
nen seleqciur SerCevas aerozolis saSualo zomis nawi-
lakebis Sesacvlelad (gacris efeqti), xolo msxvili da 
wvrili nawilakebis qimiuri Sedgeniloba araerTgvarova-
nia, gamoricxuli ar aris myarTxevadi fazis aerozolis 
nawilakebis komponentebis seleqciuri gafiltvra. 

rogor unda iqnas gamoTvlili am Tu im komponentis 
seleqciuri SeboWva? am mizniT Sesadareblad SerCeuli 
iqna etalonis saxiT nivTiereba an nivTierebaTa jgufi, 
romlebic gamoirCevian orTqlis dabali drekadobiT e. i. 
valtcis Teoriis mixedviT ar SeuZliaT SeboWili iqnan 
seleqciurad. bolSi etalonur nivTierebad iyeneben 
mSral kondesats, nikotins, skopoletins da sxv. gamosaT-
vlelad SesaZlebelia gamoyenebuli iqnas formula: 

 ii RRS  1/)1(  

sadac iS – aris filtris seleqciis unari i komponentTan 

SefardebiT. 
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R da iR  – aris SeboWili nivTierebebi etalonuri da 

saanalizo nivTierebebis Sesabamisad. 
yvela SemTxvevaSi Tu es nivTierebebi seleqciurad 

iboWebian  iR  ufro metia R-Tan SedarebiT. mag. acetatu-

ri filtrebis analizma aCvena, rom maTi seleqciuroba 
fenolebTan mimarTebaSi aris 1,5 – 3,3 zRvrebSi. 

rac Seexeba gazuri fazis komponentebs, Zlier seleq-
ciurobas avlens e. w. “reaqciuli filtrebi”. mag. cdebSi 
gamoyenebuli iqna silikageli, romelic gaJRenTili iyo 
2,4-dinitrofenilhidrazinis marilmJaviani xsnariT, rome-
lic warmoadgens specialur reagents karbonuli naerTe-
bisaTvis, romliTac SesaZlebeli Seiqna bolis gazuri 
fazidan acetaldehidebis garkveuli raodenobis mocile-
ba, agreTve akroleinisa da am klasis sxva nivTierebebis 
mocileba. sxva reagentebis gamoyeneba SesaZlebels gax-
dis “reaqciuli” filtrebis gamoyenebis sferos gafarTo-
ebas. 

 
 

13.5. sigaretis qaRaldis gavlena 
bolis Sedgenilobaze 

 
sigaretis qaRaldis Sedgenilobis gavlena bolis Sed-

genilobaze adre mxedvelobaSi ar miiReboda. ganixilebo-
da mxolod wvadobis sakiTxi mowevebs Soris misi dafer-
fvlis dros. qaRaldis haeris gamtareblobac mxedvelo-
baSi ar miiReboda. mxolod 1960-iani wlebidan am sakiT-
xebze gaamaxviles yuradReba. aRmoCnda, rom is saintereso 
iyo bolis Sedgenilobis regulirebis mxriv. sigaretis 
qaRaldis haergamtarebloba dakavSirebulia mis wvadobas-
Tan da sigaretis ventilaciis xarisxTan. 

sigaretis qaRaldis haergamtarebloba or faqtorze 
aris damyarebuli: sigaretis qaRaldis forianobaze, ro-
melic warmoiSoba misi damzadebis dros da perforacia-
ze – xelovnurad gazrdili naxvretebis raodenobaze da 
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zomaze gamowveuli meqanikuri, eleqtruli an sxva meTo-
debiT. qaRaldis haergamtareblobaze msjeloben haeris 
moculobis mixedviT (ml), romelic gaivlis qaRaldSi 1 
wT-is ganmavlobaSi mis zedapirze 980 paskali wnevis ze-
moqmedebiT, 1 sm2-ze. gamoiyeneba sxva maCveneblebic. 

sigaretebi, romlebic damzadebulia bunebrivi forebia-
ni qaRaldiT, maTgan kondesatis gamosavali ufro nakle-
bia, vidre perforirebuli qaRaldis gamoyenebis SemTxve-
vaSi, erTi da igive haergamtareblobisas. aRmoCnda, rom am 
pirobebSi forebian qaRalds gaaCnia ufro swrafi dafer-
fvlis unari. Tambaqos raodenobis gazrdis SemTxvevaSi 
boli, romelic wvis Sedegad gverdiT nakads warmoqmnis 
amcirebs  myarTxevadi fazis miwodebas mTavar nakadSi. 
suraTze 16 naCvenebia sigaretis daferfvlis siCqaris da-
mokidebuleba qaRaldis Sedgenilobaze. 

cxrilSi 44 mocemulia qaRaldis forianobis damoki-
debuleba nikotinis  da kondesatis gamosavlianobaze. 
ramdenadac sigaretebi maRalforiani qaRaldis SemTxveva-
Si xasiaTdebodnen maRali daferfvlis unariT, maT mosa-
wevad saWiro iyo naklebi nafazebis raodenoba. miuxeda-
vad imisa, rom nafazebis raodenoba Semcirda 12%-iT, ni-
kotinis gamosavlianobis Semcireba iyo ufro meti 26%-iT, 
xolo kondensatis 32%-iT. 

 
sur. 16. qaRaldis Sedgeni-

lobis gavlena sigaretis da-

ferfvlis siCqareze. 

1 – kaliumis citrati, 2 – 

amoniumis fosfati; --------------–       

forianoba; - - - - - - - perfo-

racia. 

 

  
 

 

 
forianobis indeqsi 
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cxrili 44 

nikotinis da kondesatis gamosavlianoba qaRaldis 

forianobaze damokidebulebiT 

 

QqaRaldis 

xarisxi 

nafazebis saSua-

lo ricxvi 1 si-

garetze 

nikotinis 

Semcveloba 

bolSi mg/sig 

kondensatis 

gamosavlianoba 

mg/sig 

C 12,2 1,06 20,6 

D 11,7 0,93 18,3 

E 11,3 0,90 17,7 

F 10,7 0,78 14,1 

 

SeniSvna: qaRaldis haergamtarebloba mcirdeba verti-

kalze: C<D<E<F. 
 
daferfvlis unariT, perforirebuli da araperforire-

buli qaRaldiani sigaretebi erTmaneTisagan gansxvavdebi-

an. pirvel SemTxvevaSi bolis ganzavebis gamo mowevisas 

Tambaqo naklebad iwvis, xolo nafazebi meti aris saWiro, 

vidre meore SemTxvevaSi. Sedegad nikotinis gamosavliano-

ba daaxloebiT 5%-iT mcirdeba. 

miuleris azriT perforirebuli qaRaldis gamoyeneba 

ufro mizanSewonilia, radganac am SemTxvevaSi SesaZlebe-

lia SerCeuli iqnas nimuSebi  haergamtareblobis mixed-

viT, meqanikuri Tvisebebis gauaresebis gareSe, maSin rode-

sac forebiani qaRaldi ZneladgadasamuSavebelia sigare-

tebis manqanebze. 

 filtrebisa da perforirebuli qaRaldis erTdrouli 

gamoyenebisas SesaZlebelia kondensatisa da nikotinis ga-

mosavlianoba 40%-iT iqnas Semcirebuli. 

perforirebuli qaRaldis gamoyenebis efeqturoba aix-

sneba Tambaqos maryuJSi warmoqmnili ZiriTadi da gverdi-

Ti bolis nakadebis TanafardobiT. haergamtareblobis 

gazrdiT 980pa dros Tambaqos umetesoba bols warmoqmnis 

gverdiT nakadebSi. (nax. 17.) 
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gansakuTrebiT saintereso monacemebi iqna miRebuli ri-

kardos mier, romelmac aRmoaCina, rom mcirdeba gazuri 

fazis komponentebi, haeris maRalgamtareblobis mqone qa-

Raldis gamoyenebis dros. qaRaldis gamoyenebam, romelic 

perforirebulia da es zolebi Tanabrad aris dacilebu-

li da sigaretis mTavari RerZis gaswvriv aris mimarTu-

li, SesaZlebeli gaxada gazuri faza Semcirebuliyo 20-

65%-iT. am SemTxvevaSi perforirebul qaRalds gaaCnda aS-

kara upiratesoba, filtrebTan SedarebiT, romlebic Sei-

caven adsorbentebs gazuri fazis STanTqmisaTvis. 

 

 

 

 

am SemTxvevaSi porferirebul qaRalds gaaCnda aSkara upi-

ratesoba filtrebTan SedarebiT, romelTac gaaCndaT ad-

sorbentebi gazuri fazis STanTqmisaTvis. naxazze 18 naCvene-

bia qaRaldis perforaciis saxis gavlena CO-sa da CO2-is ga-

mosavlianobaze mowevidan mowevamde (igulisxmeba nafazi). 

perforirebuli qaRaldis gamoyenebisas gazur fazaSi 

komponentebi mcirdeba ufro didi raodenobiT, vidre kon-

densati da gansakuTrebiT nikotini  (nax. 19). es aixsneba 

sigaretis qaRaldis forebSi, mowevis dros gazisebri 

nivTierebebis difuziiT. amrigad, qaRaldis haergamtaro-

bis gazrdiT SesaZlebloba gveZleva gaumjobesdes bolis   

Sedgeniloba gansakuTrebiT gazisebri da adviladaqro-

haergamtarebloba, ml/sm2wT d
am
w
va
r
i 

s
ig

ar
et

is
 n

aw
il

i,
 m
m nax. 17. qaRaldis 

haergamtareblobis 
gavlena Tambaqos 

maryuJis wvadobaze. 
 
1 – gverdiTi nakadi; 
2 – mTavari nakadi 
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ladi nivTierebebiT. perforirebuli qaRaldis gamoyeneba 

interess iwvevs ramdenadac igi damokidebuli ar aris 

damzadebis rTul teqnologiur procesebTan da miiRweva 

martivi saSualebebiT. 
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nafazis nomeri 

haergamtarebloba, sm/wT 

nax. 18. sigaretis 
qaRaldis perforirebis 
gavlena CO (a) da CO2 (b) 
gamosavlianobaze 
fazidan fazamde: 1 – 
araperforirebuli 
qaRaldi; 2 – qaRaldi, 
ormagi xazovani 
perforirebiT 

b 

a 

nax. 19. sigaretis 
qaRaldis perforirebis 
gavlena bolis komponen-
tebis gamosavlianobaze 
1 – CO; 2 – kondensati; 3 
- nikotini 
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amasTanave, gansakuTrebiT mniSvnelovan rols TamaSo-

ben naxvretebis forma da daSoreba. gansakuTrebiT mniS-

vnelovania perforirebuli qaRaldis gamoyeneba aceta-

tur filtrebTan erTad. 

sigaretis qaRaldis gamoyenebis efeqti mdgomareobs 

momatebuli haergamtareblobiT, romelsac sabolood miv-

yavarT bolis ganzavebamde haeriT. praqtikaSi sigaretebis 

damzadebisas, bolis gansazaveblad iyeneben naxvretebis 

damatebiT sistemas, romelic miiRweva yvelaze kargad la-

zeris sxivebis gamoyenebiT (nax. 20). 

 

 

 
nax. 20. sigaretis bolis ganzaveba haeris filtris gamoyenebis dros 

a) perforirebis gareSe; b) perforirebiT 

 

naxvretebis raodenobisa da zomebis regulirebiT Se-

saZlebelia bolis ganzaveba miRweuli iqnas 0-dan 75%-

mde. amis xarjze SesaZlebelia pirdapiri zemoqmedebis 

moxdena bolis komponentebze (nax 21). dadgenilia, rom 

bolis erTi da igive sididiT ganzavebisas airadi kompo-

nentebis Semcveloba (CO, NO) mcirdeba ufro metad, vidre 

fisebis Semcveloba. Tavis mxriv nikotinis Semcveloba 

mcirdeba ufro naklebi xarisxiT, vidre fisebi. es bolis 

a b
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zogierTi komponentis seleqciuri Semcirebis SesaZleb-

lobas uzrunvelyofs. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 21. bolis ganzavebis xarisxis gavlena misi komponentebis 
koncentraciaze 1-CO; 2-NO; 3 - fisi; 4 - nikotini 

 

bolis ganzavebis xarisxi, % 
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Tavi XIV 

 

Tambaqos Sefaseba da Tambaqos 

usafrTxoebis maCvneblebi 
 

Tambaqos qimiis erT-erT ZiriTad amocanas warmoadgens 

Tambaqos nedleulisa da mosawevi nawarmis obieqturi xa-

risxobrivi maCvneblebis dadgena. amasTan dakavSirebiT ga-

nixileba xarisxis obieqturi maCveneblebiT Sefasebis me-

Todebi Tambaqos qimiuri Sedgenilobis mixedviT. 

Tambaqos xarisxis obieqturi maCveneblebiT dadgenis 

meTodebis damuSavebaSi wamyvani roli a. a. Smuks ekuT-

vnis. mravali gamokvleva, romelsac misi laboratoria 

atarebda sxvadasxva sarisxis dasadgenad, dasrulda “ra-

modenime xarisxis maCveneblis” damuSavebiT. maT ganekuT-

vneba:  

TambaqoSi nikotinis saerTo raodenoba – fiziologiu-

ri simZlavris maCvenebeli; 

“Tavisufali fuZeebis” saerTo raodenoba, romelSic 

nikotinis raodenoba unda iyos 1,5%-ze meti – gemovnuri 

simagris maCvenebeli; 

amiakis Semcveloba – gemovnuri simagris maCvenebeli; 

azotis ricxvi – nawarmis gemovnuri simagris maCvenebe-

li, romelic warmoadgens nikotinisa da amiakis azotis 

fardobas. (am ricxvis gazrdiT Tambaqos xarisxi umjobes-

deba); 

naxSirwylebis saerTo raodenoba – gemos xarisxis maC-

venebeli (naxSirwylebis raodenobis gazrdiT Tambaqos 

xarisixi umjobesdeba); 

“Smukis ricxvi” – Tambaqos saerTo mosawevi Rirebule-

bebis maCvenebeli, aromatulobis gamoklebiT, romelic 

warmoadgens naxSirwylebis raodenobisa da cilebis rao-
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denobis Sefardebas (ar warmoadgens universalur maCvene-

bels da gamoiyeneba erTi da igive xarisxis da adgilmde-

bareobidan moyvanili TambaqosaTvis); 

nacris saerTo raodenoba – Tambaqos mosawevi saerTo 

Rirebulebebis maCvenebeli (nacris raodenobis gazrdiT 

Tambaqos xarisxi mcirdeba). 

a. Smukis mier SemoTavazebul Tambaqos xarisxis maCve-

neblebis sistemas dReisaTvisac ar daukargavs Tavisi 

mniSvneloba. xSirad gamoiyeneba “Smukis ricxvi”. rogorc 

vxedavT, a. Smukis mier pirvelad iqna SemoTavazebuli xa-

risxis maCveneblis dadgenis principi: xarisxze dadebi-

Tad moqmedi nivTierebebis raodenobis Sefardeba xaris-

xze uaryofiTad moqmed nivTierebebze. 

am mimarTulebiT mogvianebiT gamoCnda sxva mecnierebis 

naSromebic, romlebic arsebiTad am principebis analogi-

uria da mxolod istoriuli mniSvneloba gaaCnia. 

wingadadgmul nabijad iTvleba bulgareli mecnieris 

d. guzulevis gamokvlevebi, romelic iyenebs degustaciis 

srulyofil meTods da eqsperimentuli monacemebis varia-

ciul-statistikur damuSavebas. mis mier SemoTavazebuli 

iqna ori ricxvi (%) xarisxis gansazRvrisaTvis: 

 

 
 

Semdgomma gamokvlevebma mosawevi Tambaqos obieqturi 

Sefasebis meTodebis damuSavebis Sesaxeb asaxva hpova i. g. 

maxnaCovisa da a. i. smirnovis SromebSi, romlebic gamodi-

odnen iqedan, rom Tambaqos qimiur Sedgenilobasa da mis 

mosawev Tvisebebs Soris usaTuod arsebobs kavSiri, rome-

lic ar warmoadgens ubralod erTis damokidebulebas me-

oresTan. am kavSirSi arsebobs ufro rTuli damokidebu-



 181

leba, romlis dadgena Tanamedrove maTematikuri statis-

tikis meTodebisa da eleqtrogamomTvleli manqanebis ga-

moyenebis gareSe SeuZlebeli iqneboda. aseTi midgomis sa-

fuZvelze damuSavebuli iqna qimiuri da warmoebis sade-

gustacio Sefasebis mravalwliani monacemebi. Sedegad mi-

Rebuli iqna regresiis gantolebebi. TambaqoSi naxSir-

wylebis (У), cilebis (Б) da kupris (С) saSualebiT dadge-

nili iqna aromati (А) da gemo (В). magaliTad ConCxovani 

tipis TambaqosaTvis:  
А =18,9+0414У-0,0135У2-0,278Б            toloba ori qimiuri maCveneblis -  

В=19,0+0,264У-0,0080У2-0,266Б             У da Б mixedviT. 

 
А=17,3+0,480С-0,2050У-0,0062У2-0,225Б         toloba sami qimiuri  

В=17,1+0,372С-0,1880У-0,0058У2-0,205Б          maCveneblis С, У da Б mixedviT 

msgavsi tipis tolobebi iqna miRebuli agreTve aroma-

tuli TambaqoebisaTvis: samsunisa da diubekisaTvis. msgav-

seba sadegustacio maCveneblebisa gamoTvlilTan Sedare-

biT iyo maRali da xasiaTdeboda 2,5%-mde standartuli 

cdomilebiT. aseTi midgomis upiratesoba obieqtur Sefa-

sebasTan aris TvalnaTeli. miRebuli tolobebi saSuale-

bas iZleva Tambaqos qimiuri Sedgenilobis mciredi mona-

cemebiT Sefasebuli iqnas aromati da gemo baluri siste-

mis mixedviT, romelic gamoiyeneba mrewvelobaSi. 

am mimarTulebis Semdgomi namuSevrebiT SemuSavebuli 

iqna  aromatisa da gemos gansazRvris eqspres meTodi. 

Tambaqos spirtiani eqstraqtebis speqtrofotometruli 

SeswavliT, romelTa sadegustacio maCveneblebi winaswar 

iyo dadgenili, sxivis gamtareblobis koeficients T-s 

talRis sigrZeze  =665nm, aqvs mWidro korelaciuri kav-

Siri aromatTan (A) da (B) gemosTan. raodenobrivi gamoT-

vlebisaTvis gamoiyeneba regresiis toloba: 

A=13,3+0,063T665;               B=19,8+0,052T665. 
cdomilebis standartuli maCvenebeli aris 3%-is far-

glebSi. meTodis gamartivebis mizniT es tolobebi nomog-
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ramebis saxiT datanili iqna speqtrofotometris Camwer 

standartul qaRaldze, rac saSualebas iZleva pirdapir 

iqnas aRebuli aromatis da gemos maCveneblebi erTi da 

igive qaRaldze, Tambaqos ramdenime nimuSisaTvis. 

 

 

14.1. Tambaqos bolis maCveneblebis mixedviT 

mosawevi Tvisebebis gansazRvra 
 

pirveli xarisxobrivi maCvenebeli, romelic dadgenili 

iqna a. a. Smukis mier, iyo bolis mTavari nakadis reaqcia. 

aRmoCnda, rom aRmosavluri tipis Tambaqoebis xarisxis 

gaumjobesebasTan erTad pH – gadainacvlebs mJauri mxa-

risaken. amis safuZvelze aRmosavluri tipis Tambaqoebs 

miakuTvneben e. w. mJave jgufs, maSin rodesac sasigare 

Tambaqoebi, romelTa bolis nakadis reaqcia yovelTvis 

aris tute, miakuTvnes tute jgufs. amgvarad bolis pH-is 

sidide ukve garkveulwilad gansazRvravs xarisxs. saz-

RvargareT es maCvenebeli Zalian farTod gamoiyeneba. 

meore maCvenebeli, romelic agreTve a. Smukis mier iyo 

SemoTavazebuli – warmoadgens bolis maregulirebel 

unars (masSi karbonuli nivTierebis arseboba), romelic 

dakavSirebulia mis gemovnur maCveneblebTan. dadgenili 

iqna, rom Tambaqos xarisixis gaumjobesebiT umjobesdeba 

bolis reducirebis unari. am mdgomareobaze damokidebu-

lebiT ruminelma mkvlevarma trifum SemogvTavaza gamoye-

nebuli iqnas bolis saerTo reduqciis fardoba, bolSi 

saerTo azotis raodenobasTan. is Tvlida, rom es maCvene-

beli ufro mWidro korelaciaSia Tambaqos xarisxTan. 

iaponeli mecnieri obi iyenebda bolis gazuri fazis 

gazqromatografiuli analizis Sedegebs. xarisxis Sesada-

reblad gamoiyeneba maCvenebeli  

R=F/E 100, 
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sadac F – yvela pikis farTis jamia, romelic obis vara-

udiT warmoiqmneboda naxSirwylebisa da fisebis (izopre-

ni, 2-meTilfurani da sxva)pirolizis Sedegad; E – agreTve,  
im komponentebisaTvis, romlebic warmoiqmnebodnen ujre-

danas (acetaldehidi, furani, acetonitrili da sxva) pi-

rolizis Sedegad. 

K-s sidide sxvadasxva TambaqosaTvis aris zRvrebSi 60-

120. 

SeiZleba davinaxoT, rom aqac gamoyenebuli aris a. Smu-

kis principi: sasargeblo nivTierebebis Sefardeba usar-

geblo nivTierebebTan. 

ramdenadme sxva midgoma am sakiTxisadmi mogvawoda su-

gavaram, romelmac gazuri qromatografiiT dayo myarTxe-

vadi faza da TiToeuli piki aRniSna asoebis simboloe-

biT. organoleptikuri Sefasebis sxvadasxva maCveneblebi-

saTvis gamoiyena ra pikebis Sefardeba, man miiRo Semdegi 

tipis toloba: 

A=6,78(B/E)+2,56 (O/M)+14,94 (P/K)+15,06    (aromatisaTvis) 
sadac, A bolis aromatia balebSi. B, E, O, M, P da K pike-

bis, pirobiTi aRniSvnebi. 

mxolod Semdgomma Semowmebam aCvena didi gansxvaveba 

gamoTvlil da sadegustacio maCveneblebs Soris. amis 

mTavar mizezs warmoadgens myarTxevadi fazis gazuri 

qromatografirebis maCveneblebis gaZnelebuli mopoveba. 

SedarebiT stabiluri maCveneblebi iqna miRebuli i. g. 

maxnaCovis mier. bolis analizis Sedegebi gamoyenebuli 

iqna Semdegi rigi nivTierebebisaTvis: teniani kondensati-

saTvis (BK), aqroladi nivTierebebisaTvis (ЛК), nikotini-
saTvis (H), aqroladi fenolebisaTvis (ЛФ), meTanolisaT-

vis (M), karbonuli naerTebisaTvis (KC). monacemebi eleq-

trogamomTvlel manqanebze Sesabamisi damuSavebis Semdeg 

miRebuli iqna Semdegi tolobebi: 

А=0,0096ВК-0,1844ЛК+0,1667Н+11,3049ЛФ+0,9866М+0,1553КС 
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unda aRiniSnos, rom miuxedavad imisa, rom es tolobe-
bi SesaZleblobas iZleva sakmaod obieqturad iqnas Sefa-
sebuli mosawevi Rirebulebebi bolis Sedgenilobis mi-
xedviT, maTi praqtikuli gamoyeneba gaZnelebulia, imis 
gamo, rom saWiroa didi raodenobiT analizis Catareba, am 
mimarTulebiT aris saWiro racionaluri gzis Zieba, raze-
dac qvemoT SevCerdebiT. 

 
 

14.2. sadegustacio Sefaseba 
 
mosawevi Rirsebis Sefasebis obieqturi meTodebis damu-

Savebis warmateba didad aris damokidebuli sadegusta-
cio maCveneblebis srulyofaze. Zalian mniSvnelovania, 
rom is aisaxebodes xarisxis balur maCveneblebSi, magram 
amave dros ismis kiTxva – ramdenad zustia sadegustacio 
maCvenebeli. 

ceseros azriT, eqspertebis muSaobis siswore SesaZle-
belia Semowmebuli iqnas ganmeorebiTi daSifruli sade-
gustacio maCveneblebis statistikuri damuSavebiT, rac 
saSualebas iZleva dadgenili iqnas degustatoris cdomi-
lebis xarisxi (ndobis limiti), amisaTvis degustacia 
tardeba aTjeradi ganmeorebiT. 

degustaciis arsi imaSi mdgomareobs, rom Tavidan eq-
spertma unda miuTiTos erTi garkveuli mimarTulebiT, 
nimuSebidan romeli gansxvavdeba meorisagan. amis Semdeg 

eqsperti ecnoba nimuSs A-s, xolo Semdeg igi daSifruli 

saxiT unda gamoyos nimuSebis wyvilisagan A da B-sagan. 
igives imeoreben mxolod B – nimuSisaTvis da bolo eq-
sperts, romelsac aZleven or ZiriTad nimuSs da mesames 
maTgan gansxvavebuls, unda gamoyos es mesame nimuSi. eq-
spertis SegrZnebis zRvaris dasadgenad degustaciis Tan-
mimdevroba tardeba ise, rom mudmivad mcirdeba Sesamowme-
beli maCveneblis intensivoba. dadgenili iqna, rom degus-
tatorebis raodenobis gazrda (10-15 kaci) ar iZleva dade-
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biT Sedegebs da ar gamoxatavs masobrivi momxmareblis 
azrs. ufro mizanSewonili aRmoCnda maRalkvalificiuri 
eqspertebis mcire jgufis gamoyeneba. 

degustaciis Secdomebis dasadgenad gaanalizebuli iq-
na 90 sadegustacio komisiis sxdomis Sedegebi, romelic 
saSualod 7 kacisagan Sedgeboda. komisiis muSaobis Sede-
gebis  gansxvavebuli maCveneblebi gemos Sefasebis dros 
mocemulia cxrilSi 45. 

cxrili 45 

gansxvavebis sixSire gemos da aromatis Sefasebisas 

Sedareba, balebSi aromati gemo 

1 51 69 

2 23 19 

3 16 2 

amrigad, aromatis Sefasebisas uxeSi Secdomebi gvxvde-

ba ufro xSirad vidre gemos Sefasebisas. saSualo cdomi-

leba Seadgens 1,6 da 1,4 bals. Sedarebis standartuli 

cdomilebis gansasazRvravad napovni iqna calkeuli de-

gustatoris gadaxris maCveneblebi procentebSi, saSualo 

maCveneblebidan TiToeuli komisiis sxdomis farglebSi 

(nax. 22). 

 
nax 22. degustaciis cdomilebis ganawilebis simkvrive aromatis 

(a) da gemos (b) mixedviT 

gadaxra, % 
a 

gadaxra, % 
b
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miRebuli grafikebis analizi gviCvenebs, rom gemos gan-
sazRvris sadegustacio cdomilebis mruds gaaCnia ori 
wvro, xolo aromatisas – sami wvero. es imaze miuTiTebs, 
rom gemos aRqmis mixedviT komisiis wevrebi iyofoda or, 
xolo aromatis mixedviT sam arsebiTad gansxvavebul 
jgufad. Sedarebis standartulma cdomilebam Seadgina 
3,95% aromatis da 3,62% gemos mixedviT, magram ramdenadac 

standartuli cdomileba miRebul tolobebSi A da B-Si 
TambaqoSi fisebis, naxSirwylebis da cilebis Sedgenilo-
bis mixedviT ar gamodian degustaciis standartuli cdo-
milebis zRvrebs miRma, amitom Sesabamisad SesaZlebelia 
Tambaqos nedleulis aromati da gemo Sefasebuli iqnas 
nebismieri tolobis mixedviT. 

ufro srulyofili degustaciis meTodebis damuSaveba, 
romelic saSualebas mogvcemda ufro zustad Segvefase-
bina mosawevi produqtis yvela gansxvaveba, warmoadgens 
aucilebel pirobas xarisxis gansazRvris obieqturi me-
Todebis Semdgomi srulyofisaTvis, Sesabamisi tolobebis 
gamoyenebis saSualebiT. 

 
 

14.3. Tambaqos xarisxis Sefaseba 
SefardebiTi maCveneblebiT 

 
rogorc ukve aRvniSneT, xarisxis tolobaSi Sedis Tam-

baqos qimiuri maCveneblebi. aRsaniSnavia, rom TambaqoSi 
calkeuli komponentebis raodenobis gansazRvra  - sakma-
od rTuli amocanaa. amitom interess iwvevs iseTi meTode-
bis moZieba, romelic saSualebas mogvcemda migveRo gar-
kveuli moculobis informacia erTi analiziT. ueWvelia, 
nebismieri mcenareuli nedleulis qimiuri Sedgeniloba, 
maT Soris Tambaqos, SeiZleba daaxasiaTo ara marto mas-
Si arsebuli erTi an ramdenime komponentiT, aramed Se-
fardebiTi maCveneblebiT. 



 187

ismis kiTxva, ra saSualebebiT aris SesaZlebeli, Seda-
rebiT swrafad iqnas miRebuli SefardebiTi maCveneblebi. 
amisaTvis SesaZlebelia magaliTad gamoyenebuli iqnas pi-
rolizuri gazuri qromatografia. Tambaqos pirolizs 

axorcieleben specialur mowyobilobaSi (400+0,5)0C 50mg 
daqucmacebuli masalis raodenobiT, pirolizisaTvis  sa-
Wiro 20 wT-is xangrZlivobiT. patara minis sinjaras Tam-
baqos wonakiT aTavseben konteinerSi, romelsac xuraven 
xraxniani saxuraviT. atareben wyals SemamWidrovebeli 
rezinis gasaciveblad da konteiners aTavseben RumelSi. 
mocemuli eqspoziciis Semdeg rezinis saxuravidan Spri-
ciT amoaqvT 1 ml gazisebri nivTierebebi da SehyavT is 
gazuri qromatografiis svetSi. analizis Sedegebi imas 
mowmobs, rom  sxvadasxva Tambaqo iZleva nivTierebaTa er-
Tnair nakrebs xarisxobrivi TvalsazrisiT, magram gan-
sxvavebuls raodenobrivi TvalsazrisiT. pirolizis Ser-
Ceuli pirobebiT nebismieri Tambaqos Sedgeniloba SeiZ-
leba davaxasiaToT yvelaze cota 15 maCveneblis mixedviT. 
miRebuli informaciis moculoba SegveZlo gagvezarda 
Tu qromartografSi gamoviyenebdiT ara Cveulebriv, ara-
med kapilarul svets. 

mosaZiebelma eqsperimentebma gvaCvenes, rom kargi Sede-
gebi SesaZlebelia miRebuli iqnas agreTve mass-speqtro-
metriis saSualebiT da speqtrofotometriiT xilul da 
ultraiisfer speqtrSi. 

amrigad, sxvadasxva organoleptikuri maCveneblebis ma-
Tematikuri damuSavebis Sedegad SesaZlebelia xarisxis 
tolobis miReba, romelic dafuZnebuli iqneba Sefarde-
biT maCveneblebze. 

 
 

14.4. Tambaqos usafrTxoebis maCveneblebi 
 
TambaqoSi Semavali mavne nivTierebebi limitirebulia 

da Seadgens: 
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filtriani sigaretebisaTvis – fisebis Semcveloba 

14mg/sig. nikotini 1,2mg/sig. 

ufiltro sigaretebisaTvis – fisebis Semcveloba 

16mg/sig da nikotini 1,3mg/sig. 

fisebis Semcveloba ganisazRvreba, rogorc sxvaoba ma-

sebs Soris svel kondensats, wyalsa da nikotins Soris, 

ZiriTad nakadSi erT sigaretze gadaangariSebiT. 

dadgenil maCveblebs garda normirebulia agreTve 

usafrTxoebis maCveneblebi Tambaqos ZiriTad nakadSi, 

TambaqoSi da Tambaqos narevSi: sveli kondesati – sst 

30771-98-is mixedviT, wyali – sst 30622,1-98-is mixedviT, nax-

Siris oqsidi – sst p 5135,8-99-is mixedviT (yvela ar aris 

normirebuli). 

es maCveneblebi ar warmoadgens aucilebel kontroli-

rebad nivTierebebs, magram aqvT didi mniSvneloba, adamia-

nis organizmze zemoqmedebis mixedviT, razedac metyve-

lebs msoflio gamocdileba epidemiologiuri gamokvleve-

bis Sedegebis mixedviT. 

saerTaSoriso moTxovnebiT Tambaqos da Tambaqos na-

warmis gamocdisaTvis bolis SesaboWad, mosawev manqaneb-

Si, gamoiyeneba kembrijis filtri. 

analizisaTvis Tambaqos sigaretebis aReba warmoebs sa-

saqonlo sawyobidan. aucilebelia Tambaqos nimuSi aRebu-

li iqnas sst-30039-98-is mixedviT. analizisaTvis sigaretis 

momzadeba warmoebs sstP50021-92-is mixedviT, romelSidac 

gansazRvrulia aucilebeli pirobebi Tambaqos stabiluri 

wvisaTvis da Tambaqos nawarmis xarisxobrivi maCveneble-

bis gansazRvrisaTvis. 
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d a s k v n a 
 

“Tambaqos qimia” ganixilavs Tambaqos nedleulis qimi-

ur Sedgenilobasa da gardaqmnebs mcenaris zrda-ganviTa-

rebis, foTlis Setexvis, Srobisa da fermentaciis dros. 

aRwerilia Tambaqos, wekos Rerosa da Teslebis qimiuri 

Sedgeniloba maTi gamoyenebis SesaZlebloba soflis me-

urneobaSi, farmakologiaSi da sxva dargebSi. ganxilulia 

Tambaqos wvis procesi, Tambaqos bolis komponentebis 

identificirebisa da gansazRvris meTodebi. 

aRwerilia Tambaqos bolis komponentebis zemoqmedeba 

adamianis organizmze, Tambaqos bolis Sedgenilobis re-

gulirebis safuZvlebi. 

ganxilulia Tambaqos xarisxis qimiuri da sadegusta-

cio maCveneblebi, Tambaqos usafrTxoebis maCvneblebi. 
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