
iakob gogebaSvilis saxelobis Telavis saxelmwifo 

universiteti

lali elaniZe

yurZniseuli warmoSobis 
biologiurad aqtiuri kvebiTi 

danamatis  `Georgian Vitae rimas XXI~ 
teqnologia

gamomcemloba `meridiani~
Tbilisi 2019



wigni rekomendebulia saxelmZRvanelod agrarul mecnierebaTa 

fakultetis sasursaTo teqnologiis, aseve zust da sabunebismetyve-

lo mecnierebaTa fakultetis biologiisa da medicinis specialobebis 

bakalavriatis, magistraturis da doqtoranturis studentebisTvis.

saxelmZRvanelo moicavs biologiurad aqtiuri kvebiTi dana-

matis (bad) mniSvnelobis dadasturebas XXI saukuneSi; yurZniseuli 

warmoSobis bad-is teqnologiis SemuSavebas da misi dadebiTi Tvise-

bebis Seswavlas; ganxilulia yurZniseuli fenoluri nivTierebebis 

biologiuri aqtivobani; gakeTebulia bad-ebis teqnologiebis zog-

adi mimoxilva; identificirebulia biologiurad aqtiuri nivTier-

ebebi: acetovaniloni (ponicini), α-konidendrini, formononetini, 

cinarozidi, trans-resveratroli, ε-viniferini; gamokvleulia begq-

ondaras (Thymus serpyllum) qimiuri Semadgenloba; damzadebulia vazis 

erTwliani ylortidan biologiurad aqtiuri stilbenoidebSemcveli 

koncentrati da SemuSavebulia axali, biologiurad aqtiuri danama-

tis `Georgian Vitae rimas XXI~ teqnologia. naSromi did samsaxurs gauw-

evs ara marto studentebs, aramed  aRniSnuli TematikiT dainterese-

bul  nebismier pirs.

redaqtori:

  marine beJuaSvili teqnikur mecnierebaTa doqtori

recenzentebi: 

  ramaz gaxokiZe   qimiis mecnierebaTa doqto-

ri, profesori

  mariam xositaSvili  teqnikur mecnierebaTa do-

qtori, asoc. profesori

  magda daviTaSvili  biologiis mecnierebaTa do-

qtori, profesori

© gamomcemloba `meridiani~, 2019

© lali elaniZe, 2019

ISBN 978-9941-25-664-6



3

Sesavali

mecnierulma kvlevebma cxadyo, rom bolo wlebis ganmav-

lobaSi SeiniSneba dedamiwis mosaxleobis janmrTelobis mdgo-

mareobis gauareseba. am problemas ukavSireben rig faqtorebs: 

adamianis organizmis sasicocxlod aucilebeli nivTierebebis 

deficiti, ekologiuri problema, kvebis produqtebis modern-

izacia, nutrientebis deficiti, stresi da sxva. am yvelafers 

emateba is, rom qimikatebis intensiurma gamoyenebam, niadagis 

gamofitvam da genurma inJineriam mkveTrad Seamcira mcenareeb-

Si mikronutrientebis raodenoba da TiTqmis ukve 100 welia 

adamianebi ibadebian am nivTierebebis mudmivi da myari defi-

citiT. Tanamedrove cxovrebis ritmma mniSvnelovnad Secva-

la adamianis kvebis struqtura, gaizarda makronutrientebis 

(cximebis, qolesterinis, najeri cximovani mJavebis, martivi 

Saqrebis), rafinirebuli sakvebi produqtebis moxmarebis wili 

da Semcirda sasargeblo  mikronutrientebis (sakvebi boWkoe-

bis, vitaminebis, mikroelementebis, ujeri cximovani mJavebis 

da sxv.) raodenoba kvebis racionSi.

adamianis organizmis TiToeuli ujredi yoveldRe saW-

iroebs 600-dan 650-mde sxvadasxva saxis sakveb nivTierebebs 

- nutrientebs, romelTa umravlesoba Seucvlelia da adami-

anis organizmSi sinTezirebas ar ganicdis. adamianis kvebis 

racionSi aucilebelia Sediodes daaxloebiT 32 saxeobis sx-

vadasxva nivTiereba, 15-ze meti vitamini da 20-ze meti mikro-

elementi, romlis gareSec adamianis organizms ar SeuZlia ar-

seboba.

saukeTeso gamosavali am problemis gadasaWrelad aR-

moCnda 1927 wels Seqmnili naturaluri ingredientebisgan   

dabalansebuli produqti, romelmac SemdgomSi oficialurad 

daimkvidra termini `biologiurad aqtiuri danamati~ (ing. food 
supplements),  SemdgomSi  bad-i.

bad-i warmoadgens biologiurad aqtiuri nivTierebebis 

koncentrats, romelic mzaddeba mcenareuli, cxoveluri da 

mineraluri nedleulisgan, an miRebulia nivTierebebis qimiu-

ri sinTezis gziT. bad-is gamoyeneba xdeba uSualod sakvebTan 
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erTad, an damatebulia sakveb produqtebSi. 

xazgasmiT unda aRiniSnos, rom bad-i ganekuTvneba sakveb 

produqtebs, romelic gamoirCeva gansakuTrebuli biologiu-

ri aqtivobiT da Seswevs unari moaxdinos gavlena organizmSi 

mimdinare fiziologiur procesebze. aRsaniSnavia, rom biolo-

giur aqtivobas flobs mravali sakvebi nivTiereba da maTi ra-

odenobis gazrda kvebis racionSi gamoiwvevs sakvebis biologi-

uri aqtivobis mkveTr amaRlebas.

aucileblad unda ganvasxvavoT bad-i Cveulebrivi dana-

matisgan, romlis sruli saxelwodebaa `kvebiTi danamatebi da 

damxmare nivTierebebi~ (ing. food addi ves), vinaidan am terminis 

qveS igulisxmeba yvela is danamati, romelic gamoiyeneba kve-

bis mrewvelobaSi sxvadasxva sakvebi produqtis da kulinaru-

li nawarmis damzadebis dros. aseT kvebiT danamatebs miekuT-

vneba konservantebi, aromatizatorebi, Semavseblebi, kvebiTi 

saRebavebi da sxva. evropuli klasifikaciiT, yvela zemoT Ca-

moTvlili nivTiereba gamoixateba abreviaturiT `E~. aucile-

belia aRniSnos, rom kvebiT danamatebSi SeiZleba Sediodes ara 

marto sinTezuri da arakvebiTi substanciebi, aramed Cveu-

lebrivi bunebrivi sakvebi nivTierebebi, magaliTad, vitamini 

C (askorbinis mJava) da vitamini E (rogorc antioqsidantebi), 

peqtini da alginati (rogorc Jeles warmomqmneli da Semavse-

beli nivTierebebi), naturaluri aromatizatorebi da kvebiTi 

saRebavebi. yovelive zemoaRniSnulis gaTvaliswinebiT, aSkaraa 

gansxvaveba bad- ebsa da kvebiT danamatebs Soris.

imisTvis, rom naTlad Segveqmnas warmodgena ras warmoad-

gens bad-ebi da risTvis aris isini saWiro, aucilebelia Sevex-

oT bad-ebis Seqmnis istorias, romelic iTvlis daaxloebiT 

100 weliwads. msoflioSi pirveli bad-is Seqmna dakavSire-

bulia adamianis kvebis racionis gamdidrebis mcdelobasTan, 

risTvisac gamoyenebuli iqna bunebrivi nivTierebebi. amis na-

Teli magaliTia 1927 wels amerikeli mecnier-qimikosis karl 

renborgis mier Seqmnili pirveli bad-i msoflioSi - lucernas 

foTlebisgan damzadebuli eqstraqti. ra Tqma unda, droTa 

ganmavlobaSi ixveweboda da mdidrdeboda bad-ebis damuSavebis 

teqnologiebi, farTovdeboda moxmarebis diapazoni da masS-
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tabebi. amis mkafio Sedegia is, rom dRevandel dRes bad-ebi 

msoflios TiTqmis yvela qveyanaSi iwarmoeba, TiToeuli maT-

gani aris individualuri teqnologiiT Seqmnili da aqvs sa-

kuTari daniSnuleba, magram mainc gamokveTilia erTi saerTo 

mizani - adamianis janmrTelobis SenarCunebisTvis samkurna-

lo-profilaqtikuri saSualeba.

aqve unda aRiniSnos, rom Tanamedrove pirobebSi adamian-

is janmrTeloba 10%-Si damokidebulia memkvidreobaze, 15% 

- daavadebaze, xolo 70% - ekologiur faqtorebze, kveba-

ze da cxovrebis wesze. Seqmnil situaciaSi msoflios wamy-

vani mecnierebi, problemis gadaWris efeqtur gzad miiCneven 

swored bad-ebis farTod danergvas, romelsac srulad Seu-

Zlia daakmayofilos adamianis organizmis moTxovna im Seucv-

leli nivTierebebiT, rogoricaa, vitaminebi, mineralebi, ami-

nomJavebi, mikro da makroelementebi, ujeri cximovani mJavebi 

da sxva.

bad-ebis gamoyeneba, romelTa mniSvneloba udaod didia, 

saSualebas gvaZlevs:  

1. swrafad da iolad moaxdinos adamianisTvis aucilebe-

li sakvebi nivTierebebis deficitis likvidacia;

2. SesaZlebelia sakvebis maqsimalurad morgeba TiToeul 

individze;

3. zrdis organizmis gamZleobas araxelsayreli pirobebis 

mimarT  organizmis ujredebis fermentuli dacvis xarjze;

4. aZlierebs da aCqarebs arasasurveli nivTierebebis Se-

boWvas da organizmidan gamodevnas.

yovelive zemoT Tqmulidan gamomdinare, bad-ebis moxmare-

ba mTeli msoflios masStabiT swrafad matulobs. iaponiaSi 

bad-ebs moixmars mosaxleobis 90%, aSS-Si - 80%, xolo evropis 

qveynebSi - 50%. amavdroulad unda avRniSnoT, rom iaponiaSi 

sicocxlis xangrZlivoba Seadgens 80 wels, aSS-Si - 75-s, xolo 

ruseTSi, sadac mosaxleobis mxolod 3-4% Rebulobs bad-ebs, 

isic araregularulad, sicocxlis xangrZlivoba saSualod 

Seadgens 58-62 wels.

bad-is miRebis ZiriTad mizans warmoadgens sakvebis gam-

didreba im saWiro mikronutrientebiT, romelic saWiroa or-
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ganizmis nivTierebaTa cvlis fiziologiur CarCoebSi warm-

arTvisaTvis. samwuxarod Tanamedrove sakvebis Sedgeniloba 

ver uzrunvelyofs adamians im mikronutrientebiT, romelic 

aucilebelia adamianis organizmis normaluri funqcionirebi-

sTvis, xolo janmrTelobisken mimavali gza ki udavod sakveb-

Si unda veZeboT. amis Sesaxeb brwyinvaled Tqva Cv.w.aR. 431 

wels hipokratem: `dae, TqvenTvis sakvebi gaxdes wamali, xolo 

Tqvens mier miRebuli wamali SegergoT rogorc sakvebi~.

yovelive zemoT Tqmuli, erTmniSvnelovnad miu-

TiTebs, rom XXI saukunis mSfoTvare cxovrebaSi ekologiuri 

katastrofebis, stresis, daubalansebeli sakvebis da kolos-

aluri gonebrivi gadatvirTvis fonze, biologiurad aqtiuri 

kvebiTi danamati aris Tanamedrove adamianis dabalansebuli 

kvebis ganuyofeli nawili da daavadebis prevenciis da pro-

filaqtikis efeqturi saSualeba.
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I.literaturis mimoxilva

I.1.yurZniseuli fenoluri nivTierebebis biologiuri 

aqtivobani

fenoluri naerTebi, TiTqmis ukve saukunea, ipyrobs mkv-

levarTa yuradRebas da swored amaze metyvelebs mravali 

samecniero Sroma, romlebic fenoluri naerTebis struqtur-

is, maTi kvlevis meTodebis SemuSavebis da srulyofis sakiTx-

ebs Seiswavlis.

fenoluri naerTebis farTo klasis Semadgenloba war-

modgenilia sqema I.1.1.-is saxiT

sqema I. 1.1. yurZniseuli fenoluri naerTebis klasifikacia

fenoluri naerTebi xasiaTdebian sxvadasxva mimarTulebiT 

gamoxatuli maRali biologiuri aqtivobiT. wiTeli Rvinis 

Semadgenel fenolur naerTebs gaaCniaT adamianis organizm-
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Si dabali simkvrivis lipoproteinebis daJangvis, inhibirebis 

unari. 1000-jer ganzavebuli wiTeli Rvino, romelic Seicavs 

10 mg.moli/l fenolur naerTebs, lipoproteinebis oqsidaciis 

ufro  mniSvnelovani inhibitoria, vidre tokoferoli (seraf-

ini da sxv., 1998).  gansakuTrebiT unda aRiniSnos fenoluri 

naerTebis antioqsidanturi aqtivoba, rac faqtobrivad ganap-

irobebs Rvinis da yurZniseuli warmoSobis bad-is sasargeblo 

Tvisebebs da Sesabamisad, samkurnalo-profilaqtikur Rire-

bulebas. yovelive zemoT Tqmulidan gamomdinare, yurZniseu-

li warmoSobis axali fenoluri naerTebis kvleva da  maTi sam-

kurnalo-profilaqtikuri Tvisebebis  gamovlena, warmoadgens 

Tanamedrove samecniero kvlevis aqtualur mimarTulebas.

flavonoiduri fenoluri naerTebi

proantocianidinebi (flavan-3,4-diolebi). leikociani-

dini, leikodelfinidini da leikopelargonidini proanto-

cianidinebis yvelaze gavrcelebuli warmomadgenlebi arian. 

saferavis yurZnis magari nawilebidan, leikoantocianidinebi 

yvelaze didi raodenobiTaa yurZnis wipwaSi - 393,3 mg/g (sof-

romaZe, 1974, javaxiSvili, 2006). gavrcelebulia proantocian-

idinebis dimeruli, trimeruli, tetrameruli da polimeruli 

formebi. polimeruli formebi tanins warmoadgens. oligomer-

ul procianidinebs Soris dominirebs dimeruli formebi. pro-

cianidin-A
1
 aris epigalokateqin-epikateqinis dimeri, xolo 

proanticianidin-A
2
 warmoadgens kateqinis dimers.

veinges da TanaavtorTa mier (1971), wiTeli Rvinidan gam-

oyofili iqna 5 sxvadasxva dimeri - B
1
, B

2
, B

3
, B

4
, B

5 
da ori tri-

meri. es dimerebi da trimerebi warmoadgens kondensirebul 

kateqins da epikateqins.  B tipis dimerebis qimiuri Semadgen-

loba warmodgenilia cxrilis saxiT. 
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cxriliI.1.1. B tipis dimerebis qimiuri Semadgenloba

dimerebi  Semadgenloba R1 R2 R3 R4

B1 epikateqini - (4→→8) - kateqini H OH OH H

B2 epikateqini - (4→→8) - epikateqini H OH H OH

B3 kateqini - (4→8 ) - kateqini OH H OH H

B4 kateqini - (4→8) - epikateqini OH H H OH

B5 epikateqini - (4→→6) - epikateqini H OH H OH

B6 kateqini - (4→6) - kateqini OH H OH H

B7 epikateqini - (4→→6) - kateqini H OH OH H

B8 kateqini - (4→6) - epikateqini OH H H OH

sur. I.1.1. proantocianidinis sabaziso struqtura: R1, R2=H 
(propelargonidini); R1=H, R2=OH (procianidini); R1, R2=OH 

(prodelfinidini) (santos-belga da sxv., 2000)
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sur. I.1.2. zogierTi A, B, C tipis proantocianidinis - dimeris da 

trimeris struqtura (santos-belga da sxv., 2000).

1 – В1: R1=OH; R2=H; R3=H; R4=OH; 2 -B5: R1=OH; R2=H; R3=H; R4=OH; 3 – C1: 
R1=OH; R2=H В2: R1=OH; R2=H; R3=OH; R4=H; B6: R1=H; R2=OH; R3=OH; R4=H; C2: 
R1=H; R2=OH; В3: R1=H; R2=OH; R3=H; R4=OH; B7: R1=H; R2=OH; R3=H; R4=OH; В4: 

R1=H; R2=OH; R3=OH; R4=H; B8: R1=H; R2=OH; R3=H; R4=OH; 4 – A2

saqarTveloSi gavrcelebuli wiTelyurZniani teqniku-

ri jiSebidan damzadebuli Rvinoebi Seicavs rogorc oligo-

meruls, ise polimerul proantocianidinebs, romelTa Soris 

dominantia polimeruli proantocianidinebi. maTi raodenoba 

Semdegia - saferavis mSrali Rvino: oligomeruli - 988 mg/l, 
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polimeruli - 3200 mg/l; kabernes mSrali Rvino: oligomeruli 

- 892 mg/l, polimeruli - 2050 mg/l; ocxanuri saferes mSra-

li Rvino: oligomeruli - 992 mg/l, polimeruli - 3000 mg/l; 

ojaleSis bunebrivad n/t Rvino: oligomeruli - 044mg/l, po-

limeruli - 1455 mg/l; aladasturis mSrali Rvino: oligom-

eruli - 364 mg/l, polimeruli - 1950 mg/l; aleqsandrouli 

bunebrivad n/t Rvino: oligomeruli - 807 mg/l, polimeruli - 

1235 mg/l; mujureTuli bunebrivad n/t Rvino: oligomeruli - 

972 mg/l, polimeruli - 1365 mg/l: Cxaveris vardisferi Rvino: 

oligomeruli - 936 mg/l, polimeruli - 1200 mg/l (vefxiSvili 

da sxv., 2010).

santos-belgas da sxva avtorTa monacemebiT (2000), oligo-

meruli proantocianidinebi yurZensa da vaSlSi, aseve maTgan 

damzadebul alkoholur sasmelebSi, SesaZlebelia Seadgendes 

700mg/l da mets. 

beJuaSvilis da TanaavtorTa mier (2008), dadgenilia, 

rom teqnikuri vazis jiSebidan damzadebul wiTel RvinoebSi,  

oligomeruli proantocianidinebi (opc) da polimeruli pro-

antocianidinebi (ppc). oligomeruli proantocianidinebi mniS-

vnelovnad naklebia polimerul proantocianidinebze, xolo 

pirdapir mwarmoebeli hibriduli formebidan damzadebul Rvi-

noebSi ki - piriqiT. igive avtorTa mier es gansxvaveba warmodge-

nili iqna jiSuri siwmindis maCveneblad qarTul wiTel RvinoebSi 

da Tanafardoba K=opc/ppc - warmoadgens teqnikuri jiSebisagan 

damzadebuli wiTeli Rvinoebis jiSuri siwmindis maCvenebels.

oligomeruli proantocianidinebi wyalSi kargad xsnadi 

nivTierebebia. mJave da tute areSi ganicdian hidrolizs. al-

koholuri duRilis procesSi intensiurad gamoiwvlilebian 

durdodan da lokalizdebian RvinomasalaSi. mecnierTa mier 

(sani da sxv.,1999) gamokvleuli iqna wiTel RvinoSi yurZnis 

magari nawilebidan (wipwa, kani, klerti), fermentaciis Sede-

gad gadasuli polimeruli da oligomeruli proantociani-

dinebis da kateqinebis raodenoba. henlinis da TanaavtorTa 

mier (2011), avstraliaSi gavrcelebuli kaberne-sovinionis ji-

Sis yurZnis wipwaSi da kanSi da Sirazis RvinoSi, gamokvleuli 

iqna proantocianidinebis koncentracia da polimerebis Sem-
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cvelobis intervali.

eqstraqti, romelic mzaddeba Vi s vinifera-s yurZnis wip-

wisgan (amerikuli novaciur teqnologTa korporacia, botan-

ikosTa kavSiri, 2000), Seicavs 92-95% opc-s (Wholehealthmd.
com, 2000), xolo fiWvis merqnis eqstraqtSi opc-s raodenoba 

Seadgens 80-85%-s (vilhelmi, 2000). yurZnis wipwis eqstraqti 

da fiWvis merqnis eqstraqti, ZiriTadad Seicavs Semdeg feno-

lur nivTierebebs: monomerebs (kateqins, epikateqins da dihi-

drokvercetins) da kondensirebul proantocianidinebs (enoni, 

1998; pakeri da sxv., 1999). 

bioaqtiuri preparatis - piknogenolis damzadebisas xde-

ba Pinus mari ma-s  jiSis wiwvovanis qerqidan misi gamowvlil-

va. igi warmoadgens Ria kremisfer fxvnils mqlertavi gemoTi. 

kargad ixsneba wyalSi da eTilis spirtSi, ar ixsneba qloro-

formSi da eTilis eTerSi (maskelie, 1987; pakeri da sxv., 1999). 

piknogenoli warmoadgens O
2
-is da HO-s efeqtur STanmTqavs, 

xolo proantocianidinebi, zogadad warmoadgenen NO-sa da  

ONOO--s mZlavr STanmTqmels (pakeri da sxv., 1999).

1534 wels, C - avitaminozis (cingis) samkurnalod evro-

pelebs aborigenma indielebma pirvelad SesTavazes fiWvis 

qerqis naxarSis momzadebis wesi. es iyo procianidinebis gam-

oyenebis pirveli dafiqsirebuli SemTxveva (fain, 2000).  bolo 

wlebis ganmavlobaSi proantocianidinebis biologiuri aqtivo-

ba mravali mecnieruli kvlevebiT iqna dadasturebuli. isini 

xasiaTdebian maRali antioqsidanturi aqtivobiT. statistiku-

ri monacemebiT, evropul qveynebSi bioflavonoidebis yovel-

dRiuri moxmarebis doza mcenareuli sakvebidan Seadgens 1,5 

g, romelSic yvelaze did nawili proantocianidinebia (qunau, 

1976). proantocianidinebis xanmokle miRebac ki gamajansaRe-

blad moqmedebs sisxlZarRvTa sistemis funqcionirebaze. 

proantocianidinebis moqmedebis efeqti gulisxmobs sisxl-

ZarRvebis gafarToebas, trombocitebis agregaciis Semcire-

bas, dabali simkvrivis lipoproteinebis daqveiTebas da maTi 

mgrZnobelobis Semcirebas daJangvisadmi, romelic anTebiT 

procesebTan aris dakavSirebuli. proantocianidinebs SeuZli-

aT gavlena moaxdinon onkologiuri daavadebebis dros mimdin-
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are procesebze (biCeri, 2004).

mecnierTa mier (zao da sxv., 2007) dadgenilia procianidin 

B4-is damamuxruWebeli moqmedeba mkerdis kibos zrda-ganvi-

Tarebaze. samedicino kvlevebis safuZvelze dadgenilia pro-

antocianidinebis gavlena imunur sistemaze (mao da sxv., 2000a, 

2000b, 2002a). Co da TanaavtorTa mier (2001), ujredul doneze 

damtkicebuli iqna proantocianidinebis Semcveli bad-is `Pyc-
nogenol~-is mablokirebeli aqtivoba  NF-JB-is (nekrozis faqto-

ris) da protein-1-is aqtivatoris (AP-1) mimarT. pacientebs, 

romelTac miewodebodaT bad-i `Pycnogenol~, aReniSnebodaT 

retinopaTiis progresis Semcireba, mxedvelobis da kapilare-

bis rezistentobis gaumjobeseba da aseve baduraSi sisxlis-

denis SemTxvevebis Semcireba (Sonlo da sxv., 2001). yovelive 

zemoT Tqmuli miuTiTebs `Pycnogenol~-is samkurnalo efeqtze. 

parkis da Tanaavtorebis mier (2000), ujredul doneze Ses-

wavlili iqna, rom procianidini C-2 (trimeri) da piknogenoli 

aZliereben simsivnis nekrozis faqtoris (TNF) sekrecias, maSin 

roca maTi monomerebi da dimerebi axdenen  maT induqcias (ga-

Zlierebas) da  aseve  NO-s represias (daTrgunvas).

Slesingeris da TanaavtorTa mier (2003), dadgenilia pro-

antocianidinebis mier virusuli infeqciebis Sesusteba da 

gavrcelebis Semcireba. proantocianidinebis biologiuri aq-

tivobidan gamomdinare, yuradReba eqceva maTi Semcvelobis 

gansazRvras sxvadasxva sakveb produqtebSi, maT Soris yurZen-

Sic. mecnierTa mier (monagasi da sxv., 2003; sanCez-moreno da 

sxv., 2003) gamokvleulia proantocianidinebis (dimerebis da 

trimerebis) Semcveloba yurZensa da RvinoSi. dimerul da tri-

merul proantocianidinebs Soris yvelaze didi raodenobiT 

dominirebs proantocianidin B-2 (dimeri).

dadgenilia oligomeruli proantocianidinebis antoiqsi-

danturi, antibaqteriuli, antivirusuli, antisimsivnuri, an-

tianTebiTi da antialergiuli moqmedeba. proantocianidinebs 

SeswevT sisxlZarRvebis gafarToebis, lipiduri zeJanguri da-

Jangvis inhibirebis, kapilarebis gamtareblobis gazrdis unari 

(faini, 2000). yurZnis eqstraqtSi Semavali oligomeruli pro-

antocianidinebi floben 20-jer ufro met antioqsidantur 
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moqmedebas, vidre C vitamini da 50-jer ufro mets, vidre E 
vitamini (mafei faCino da sxv., 1994). 

dadginda proantocianidinebis dadebiTi efeqti aTerosk-

lerozuli  cvlilebebis SemcirebaSi (henami da sxv., 2002; 

kris-eTertoni da sxv., 2004). gamovlenili iqna zogierTi 

sakvebi produqtis (Cais, saneleblebis, yurZnis wipwis proan-

tocianidinebis Semcveli eqstraqtis) dadebiTi efeqti diabe-

tis dros (broudharsti da sxv., 2000; andersoni da sxv., 2002; 

presi da sxv., 2002).

xanis  da TanaavtorTa mier (2003), dadginda proantocian-

idinebis dadebiTi efeqti meore tipis diabetiT daavadebul  

avadmyofTa sisxlSi glukozis donis dasaqveiTeblad. proan-

tocianidinebi dadebiTad moqmedeben Saqriani diabetis dros 

ganviTarebul retinopaTiaze. virTxebze Catarebuli kvleve-

bis dros inducirebuli kataraqta mTlianad iqna gankurnebu-

li  (osakabi  da sxv., 2002).

mcenareul qsovilSi bioflavonoidebi farTod gavrcele-

buli niTierebebia. tripolis da TanaavtorTa mier (2007), ga-

movlenilia flavonoidebis antioqsidanturi da antimikrobu-

li moqmedeba. dadasturebulia flavonoidebis mniSvnelovani 

roli, iseTi daavadebebis dros, rogoricaa gulsisxlZarRvTa 

daavadebebi, kibo, sxvadasxva anTebiTi procesebi da alergi-

uli daavadebebi (iao da sxv., 2004;   fergiseni da sxv., 2004; 

havstini, 1983; lions-voli  da sxv. 1997; ma da sxv. 2004).  

flavonoidebi gamokvleuli iqna antioqsidantur aqtivobaze 

lipidebis daJangvis dros, kerZod, dabali simkvrivis lipo-

proteinebSi da liposomebSi (mun da sxv., 2006;  duanda sxv., 

2007). Seswavlilia flavonoidebis, rogorc biologiurad aq-

tiuri nivTierebebis, mniSvneloba samkurnalo miznebisaTvis 

(Cai da sxv., 2004;  midletoni da sxv., 1992;  ioxami da sxv., 

2000;  hirano da sxv., 2007; makerji da sxv., 2001). vazis fla-

vonoidebi warmodgenilia proantocianidinebis (oligomeru-

li da polimeruli), kateqinebis, antocianebis, flavanolebis, 

flavonolebis, flavanonebis da sxv. jgufebis komponentebis 

farTo speqtriT (durmiSiZe, 1955,1958,1963; valuiko, 1973; 

rodopulo,1971). aRniSnuli nivTierebebi xasiaTdebian maRali 
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biologiuri aqtivobiT, rac ganapirobebs bad-ebis mniSvnelo-

van samkurnalo-profilaqtikur Rirebulebas. mecnierTa mier 

(kaneri da sxv., 1994) eqsperimentulad dadginda, rom pro-

duqtebs, romlebSic  polifenolebis jamuri Semadgenlobaa, 

axasiaTebT antioqsidanturi aqtivobis sinergizmi.  

antocianebi. yurZnis wiTel pigmentebs antocianebi war-

moadgens, romlebic umTavresad antocianidinebis monog-

likozidebis saxiT arseboben. yurZensa da RvinoSi ZiriTa-

dad gavrcelebulia pelargonidinis, cianidinis, peonidinis, 

delfinidinis, petunidinis da malvidinis monoglukozidebi. 

maT Soris    dominirebs malvidinis monoglukozidi.

sxvadasxva qveynis mkvlevarebma didi wvlili Seitanes 

yurZnis da Rvinis antocianebis SeswavlaSi. gansakuTrebulad 

unda aRiniSnos s. durmiSiZis, ribero-gaionis mecnieruli xe-

lmZRvanelobiT Catarebuli kvlevebis mniSvneloba (durmiS-

iZe, 1955; ribero-gaioni 1963,1965, 1982). antocianebi, garda 

glikozidebisa, gvxvdeba acilirebuli formebis saxiTac, sa-

dac mJavebidan dafiqsirebulia: yavis, para-kumaris, qloro-

genis da 4-oqsibenzois mJavebi (samaatmaja da sxv., 1965,  rib-

ero-gaioni 1982).

antocianidinebi  R1  R2  R3  R4  R5 R6  R7

cianidini -OH -OH  -H -OH -OH -H -OH

delfinidini -OH -OH  -OH -OH -OH -H -OH

pelargonidini  -H -OH  -H -OH -OH -H -OH

malvidini -OCH3 -OH  -OCH3 -OH -OH -H -OH

peonidini -OCH3 -OH  -H -OH -OH -H -OH

petunidini -OH -OH  -OCH3 -OH -OH -H -OH
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sur.I.1.5. antocianidinebis sabaziso struqtura

edelmanma da Tanaavtorebma (2001) daadgines, rom anto-

cianebi yurZnis kanSia lokalizebuli. mecnierTa mier (qvliv-

iZe da sxv., 2005; beJuaSvili da sxv., 2009) dadginda, rom wiTe-

lyurZniani vazis jiSebi da Sesabamisad, maTgan damzadebuli 

wiTeli Rvinoebi, antocianebidan, dominanti raodenobiT Sei-

cavs malvidinis monoglukozids, xolo pirdapirmwarmoebeli 

hibriduli formebi - malvidinis diglukozids (beJuaSvili 

da sxv., 2009). zogierTi teqnikuri jiSi (mag.asureTuli Savi), 

garkveuli raodenobiT Seicavs antocianebis diglikozidur 

formebs (beJuaSvili da sxv., 2007). beJuaSvilis da Tanaavtor-

Ta mier (2009) dadginda, antocianebis Tvisebrivi speqtris 

mniSvneloba sxva maCveneblebTan erTad, wiTeli Rvinoebis ji-

Suri siwmindis dasadgenad.

ebelaSvilis monacemebiT (2006), saqarTveloSi gavrcele-

bul wiTelyurZnian jiSebSi antocianTa raodenoba Semdegia: 

saferavis yurZenSi (sagarejos, gurjaanis, Telavis, yvarlis 

raionSi) 2100-2340 mg/dm3; Tavkveris yurZenSi (vaSlijvari, 

skra) 760-875 mg/dm3; asureTuli Savi (sof. asureTi, vaSlij-

vari) 630-540 mg/dm3; Savkapito (skra) - 572 mg/dm3.

kaxeTSi gavrcelebuli saferavis yurZenze Catarebulma 

kvlevebma gamoavlina, xaSmis saferavis mSrali Rvinis cxraTvi-

ani davargebisas, antocianebis Tavisufali formebis gaqroba 

da feris intensivobis SenarCuneba. es procesi aixsneba xsna-
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di da Seferili proantocianidinur-antocianuri kompleqsis 

warmoqmniT (qvliviZe, 2005). beJuaSvilis da CxartiSvilis mier 

(2004) dadginda, rom saferavisgan damzadebuli da  boTlebSi  

Camosxmuli sufris mSrali Rvino, romelic inaxeba gansxvave-

buli hermetulobisa da temperaturis pirobebSi, kargavs Tav-

isufal da kompleqsur antocianebs maTi gamoleqvis Sedegad. 

acetaldehid-ZmarmJavas momatebuli raodenobis pirobebSi ga-

moleqvis procesi intensiurad mimdinareobs. 

antocianebis feris intensivobaze gavlenas axdens, tem-

peratura, sinaTle, struqtura, Jangbadi, pH, fermentaciuli 

procesi, koncentracia da antocianTa kopigmentacia. wiTel 

RvinoSi kopignentaciuri formebi, Sefervis intensivobis sta-

bilurobiT xasiaTdeba (bruilardi, 1983; lia da sxv., 1992; 

eiseni da sxv., 1972; iabuia da sxv.,1997;  bruilardi da sxv. 

1994). 

mecnierTa mier (barbagalo da sxv., 2011) Seswavlili iqna 

antocianebis da flavonolebis raodenobis damokidebule-

ba wiTeli yurZnis `Syrah/R99” wipwis zomebze da dadgenilia 

dadebiTi korelacia.

beJuaSvilis da TanaavtorTa mier (2005) gamokvleulia an-

tocianebis - malvidinis, peonidinis, petunidinis da delfini-

dinis monoglukozidebis antioqsidanturi aqtivoba pH-ze 

damokidebulebiT. kerZod, pH 2,5-3,0 intervalSi  95%-dan 

85%-mde klebulobs antioqsidanturi aqtivoba; pH 3,0-4,0 in-

tervalSi ar icvleba da Seadgens 85%; xolo pH 4,0-5,0 in-

tervalSi kvlav izrdeba. pticinis mier (2007) dadgenilia, rom 

izabelas jiSis  wiTeli Rvinis eqstraqti amJRavnebs ufro 

Zlier antioqsidantur da antiradikalur aqtivobas, vidre 

individualuri nivTierebebi. aseve dadasturda, rom kosmeti-

kuri saSualebebSi wiTeli Rvinis eqstraqtis damatebiT 59%-

iT matulobs medegoba Senaxvisas, vidre antocianebis narevis 

damatebis dros.

antocianebis Semcveli bad-ebi mniSvnelovania samkurna-

lo profilaqtikuri TvalsazrisiT. mecnierTa mier (sulina 

da sxv., 1975) dadasturda, rom antocianebs axasiaTebT antio-

qsidanturi da P-vitaminuri aqtivoba (lapidoti da sxv., 1999; 
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tamura da sxv., 1994) da isini metalebTan warmoqmnian xelatur 

kompleqsebs. antocianebi aseve icaven qsovils superoqsiduli 

daJangvisagan (harbornida sxv., 2001). duanis da TanaavtorTa 

mier (2007) damtkicebulia, rom antocianebi mkveTrad aqveiTe-

ben linolis mJavis daJangvas, romelic damokidebulia Tavi-

sufali radikalebis odenobaze; eqsperimentulad aseve dada-

sturebulia eTilacetatiT gamowvliluli procianidin-B
2
-is 

da procianidin B
4
-is da epikateqinis maRali antioqsidanturi 

aqtivoba. qoqis  da TaanaavtorTa mier (2005) aRmoCenilia, rom 

antocianidinebs SeuZliaT Seamciron avTvisebiani ujredis 

gamravlebis intensivoba da sxva mravali onkogenuri signali. 

mecnierTa mier (qoqi da sxv., 2005; naveli da sxv., 2001;  mid-

letoni da sxv., 1992), dadginda, rom antocianuri eqstraqti 

efeqturia kapilarebis gamtarianobis gasazrdelad da aseve 

gaaCnia SeSupebis da anTebis sawinaaRmdego Tviseba. 

vangis da TanaavtorTa mier (2006 a, 2006 b)  dadasture-

bulia, rom liCis eqstraqti `in vitro” pirobebSi avlens an-

tisimsivnur aqtivobas hepatocelularul karcinomasTan 

mimarTebaSi da aseve dadasturda dadebiTi efeqti  mkerdis 

kibos mkurnalobis dros. mecnierTa mier (zao da sxv., 2007), 

dadasturebulia  antocianuri eqstraqtis damamuxruWebe-

li moqmedeba kibos ujredebis zrda-ganviTarebaze.  `in vitro” 
pirobebSi mecnierTa mier (makerji da sxv., 2001;  qoqi da sxv., 

2005;  naveli  da sxv., 2001; midletoni da sxv., 1992;  vangi 

da sxv., 2006) dadasturebilia, rom antocianebis aglikonebi 

adamianis organizmSi aqveiTeben simsivnuri ujredebis zrdis 

SesaZleblobas. 

flavonolebi. flavonolebi flavonoidebis yvelaze mra-

valricxovani jgufia. samocdaaTamde aglikonia cnobili. 

yurZnis da Rvinis flavonolebi ZiriTadad warmodgenilia 

kvercetinis, miricetinis da kempferolis saxiT.
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 kvercetini - С15H10O7  miricetini - C15H10O8   kempferoli - C15H10O6

TeTr yurZenSi Tavdapirvelad aRmoaCines kverce-

tin-3-glukozidi, xolo Semdeg aRmoaCenil iqna kempferoli, 

miricetini da maTi glikozidebi. yurZnis ZiriTad flavonols 

warmoadgens kvercetin-3-glukozidi (kvercetini), romlis ra-

odenoba Seadgens flavonolebis saerTo raodenobis 56-58%-s 

(edelmani da sxv., 2001).

makrisis da TanaavtorTa mier (2002) wylian modulire-

bul sistemaSi pH=8,0 97°C temperaturaze, naturaluri, wy-

alSi xsnadi antioqsidantebis damatebiT - askorbinis mJavis, 

kateqinis da cisteinis CaTvliT, Seswavlili iqna kvercetinis 

da ruTinis katalizirebuli daSla (citrati/Cu
2
+). dadgenili 

iqna, rom askorbinis mJavas da kvercetinis damateba ar iwvevs, 

rogorc flavonoidebis, aseve brouningis (danamati A420) in-

hibirebas, magram axdens kateqinebis sarwmuno matebis provo-

cirebas.

mecnierTa mier dadginda, rom P-vitaminur aqtivobas am-

JRavneben Semdegi individualuri nivTierebebi: ruTini, kver-

cetini, izokvercetini, (+)-kateqini, (-)-  galokateqini, dau-

Jangavi Rvinis tanini da antocianebi (edelmani da sxv., 2001; 

qosinsi da sxv., 1998). 

bertelis da TanaavtorTa mier (1995) Seswavlilia kver-

cetinis, miricetinis, kempferolis, apigeninis da luTeolinis 

gavlena adamianis organizmze. kerZod, dadginda maTi roli 

gulis koronaruli daavadebebiT gamowveuli sikvdilis riskis 

Tavidan acilebaSi. cnobilia kvercetinis da kempferolis an-

tioqsidanturi da simsivnis sawinaaRmdego aqtivoba (hertogi, 

1995). mecnierTa mier (dei da sxv., 2000), Seswavlilia kverce-

tinis da organizmSi arsebuli misi metabolitebis zemoqmedeba 
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RviZlis araujredovan eqstraqtebze. dadasturebulia, rom 

maTi biologiuri aqtivoba damokidebulia plazmaSi kverce-

tinis ganawilebasa da koncentraciaze.

kateqinebi (flavan-3-olebi). yurZnisa da Rvinis fenoluri 

naerTebidan mniSvnelovani jgufia kateqinebi. individualuri 

saxiT, ZiriTadad gvxvdeba Semdegi kateqinebi, romlebic war-

modgenilia cxrilSi (I.1.3.).

cxrili1.1.3. 

yurZniseuli warmoSobis kateqinebi

flavanolebi R3 R1 R2

(+)-kateqini H OH H

(-)-epikateqini H H OH

(+)-galokateqini OH OH H

(-)-epigalokateqini OH H OH

     
R - H: (+) _ kateqini  R = H: (-) _ epikateqini

R = OH: (+) _ galokateqini R = OH: (-) _ epigalokateqini

epikateqin -3- galati G = galismJava
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qarTuli vazis jiSebis da Sesabamisi Rvinoebis kateqinebis 

SeswavlaSi fundamenturi mniSvneloba aqvs durmiSiZis da Ta-

naavtorTa gamokvlevebs. maT mier dadgenilia, rom yurZenSi 

ZiriTadi kateqinebia (+) kateqini, (-) galokateqini, (-) epikate-

qini, (+) epikateqingalati (durmiSiZe da sxv. 1979, 1985). gel-

aSvilis da TanaavtorTa mier (1970) yurZnis klertidan, wip-

widan da  kanidan ganisazRvra Semdegi kateqinebi: (+) kateqini, 

(-) epikateqini, (+) galokateqini, (-) epikateqingalati. zemoT 

CamoTvlil obieqtebSi kateqinebidan dominantia (+) kateqini. 

saferavis jiSis yurZnis klertSi, wipwaSi da kanSi dafiqsire-

bulia (+) kateqini, (±) galokateqini, (-) epikateqini, (-) epiga-

lokateqini, (-) epikateqingalati ( valuiko da sxv., 1973).

singletonis mier (1994) dadginda, rom kateqinebis Semcve-

loba klertSi Seadgens 0,7-3,5%, kanSi - 0,3-4,3%, xolo wipwaSi 

Seadgens 2-3 %. Tanabari simwifis mqone 15 sxvadasxva jiSis 

wiTeli yurZnis Sedarebisas aRmoCnda, rom kateqinebis da pro-

antocianidinebis saerTo raodenoba Seadgens 414- 2593 mg/kg.

durmiSiZis mier (1955) dadgenili iqna zogierTi feno-

luri naerTis P- vitaminuri aqtivoba, esenia: (+) kateqini, (-) 

galokateqini, dauJangavi tanini. kateqinebis P-vitaminuri 

aqtivoba Tanabari koncentraciis dros, 2-jer ufro didia, 

vidre ruTinis (qosins da sxv., 1998). kateqinebi aZliereben 

sisxlis gadamtani arteriebis kedlebis rezistentobis unars, 

riTac organizmis mier askorbinis mJavis SeTvisebas uwyoben 

xels (kursanovi 1950). fakenaus  da TanaavtorTa mier (1997),  

dadasturebulia, rom kvercetinis da kateqinebis  moxmarebiT 

TagvebSi mcirdeba aTerosklerozis ganviTareba, rac  lipo-

proteinebis Jangvis  SemcirebiT aris ganpirobebuli. aseve 

dadasturda, rom kateqinebs SeuZliaT Tavidan aicilon Fe++ 
da Cu++ lipiduri peroqsidaciebi dabali simkvrivis lipo-

proteinebSi. kateqinebi aRadgenen sisxlis mikrocirkulacias, 

aumjobeseben sisxlZarRvebis elastiurobas, aqvs hipoqoles-

terinuli da antiaTerosklerozuli moqmedeba (qosinsi da 

sxv., 1998). 
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araflavonoiduri fenoluri naerTebi

stilbenoidebi. stilbenoidebi gavrcelebulia monomer-

uli, dimeruli, trimeruli, tetrameruli da oligomeruli 

stilbenebis da maTi nawarmebis saxiT. 

saqarTvelos mevenaxeobis, meRvineobis da mebaReobis  in-

stitutSi Catarebuli kvlevebis Sedegad, vazidan gamoiyo da 

identificirda  monomeruli stilbeni trans-resveratroli, 

trans-resveratrolis dimeri ε-viniferini da ori tetrameru-

li stilbeni  (beJuaSvili da  sxv. 1991, 1994,1997).

 

I                                  II
tetrameruli stilbenebi    

           

trans-resveratroli                         ε- viniferini
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resveratroli - (3,5,41-trihidroqsi-trans-stilbeni) - 

stilbenoidebis monomerul komponents, glikozidebisa da 

polimerebis Semcveli stilbenoiduri jgufis sawyis wevrs 

warmoadgens. resveratroli ori izomeruli formiT arsebobs: 

trans-resveratroli da cis-resveratroli. biologiurad 

ufro aqtiuria trans forma. 

 
 trans-resveratroli C14H12O3                         cis-resveratroli

koxtaSvilis mier (2006) gamokvleuli iqna trans-resver-

atroli, saqarTveloSi gavrcelebul ferad yurZnian saRvine 

vazis jiSebSi - saferavi, ocxanuri safere, kaberne da Tav-

kveri. dadginda, rom trans-resveratrols ZiriTadad Seicavs  

yurZnis marcvlis kani da niSnebis saxiT wipwa. misma koncen-

traciam 1997-2001 wlebSi Seadgina: saferavis marcvlis kanSi 

- 8,16- 10,88 mg/100g; kabernes marcvlis kanSi -7,68 -9,14 mg/100g; 

ocxanuri saferes marcvlis kanSi - 8,52- 10,09 mg/100g; Tav-

kveris marcvlis kanSi - 4,97- 6,49 mg/100g. dadginda, rom  res-

veratrolis raodenobas wiTel RvinoebSi gansazRvravs Rvinis 

tipi da Sesabamisi teqnologiuri procesebi. sufris mSral, 

naxevradtkbil da Semagrebul Rvinoebs Soris trans-resver-

atrols  meti raodenobiT Seicavs Semagrebuli Rvinoebi. 

trans-resveratrolis  koncentraciis  cvlileba aRniSnul 

tipis RvinoebSi: saferavisaTvis - 0,78- 3,52 mg/l; kaberne-

saTvis- 0,65-2,87mg/l; ocxanuri saferesaTvis 0,69-2,62 mg/l; 

TavkverisaTvis - 0,47-1,92 mg/l farglebSi meryeobs. aseve ga-

movlinda, rom sxvadasxva tipis qarTuli wiTeli Rvinoebis 

samkurnalo-kvebiT Rirebulebas rig fenolur naerTebTan er-
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Tad, garkveulwilad ganapirobebs maTSi fiziologiurad aq-

tiuri resveratrolis  0,47- 3,52 mg/l  Semcveloba.

avtorebis mier (beJuaSvili, vefxiSvili da sxv., 2011), 

gamokvleulia trans-resveratrolis da ε-viniferinis Sem-

cveloba saqarTveloSi gavrcelebul vazis wiTel yurZnian 

jiSebSi. maTi raodenoba (mg/100g) Sesabamisad Seadgens: saf-

eravis yurZnis kani - 6,67-0,67: saferavi budeSurisebri - 1,86-

0,38; kaberne-sovinioni -2,96-0,4; ocxanuri safere - 6,07-0,34; 

Cxaveri - 1,73-0,26; ojaleSi - 2,92-0,43; aladasturi - 3,96-0,3; 

aleqsandrouli - 3,21-0,57; mujureTuli - 2,26-0,26; asureTu-

li Savi - 2,06-0,45.

qarTul wiTel RvinoebSi dadgenilia trans-resveratro-

lis, ε-viniferinis da tetrameruli stilbenis koncentracie-

bi (mg/l), kerZod: saferavi (kardenaxi) - 2,56-1,22;  saferavi 

(winandali) – 2,13-0,88-1,92; saferavi (nafareuli) – 2,35-0,78-
1,59; saferavi budeSurisebri - 2,01-0,63-0,84; kaberne-sovinioni 

- 1,26-0,52-0,96; ocxanuri safere - 2,23-0,65-1,12; aladasturi 

- 2,03-0,42-1,95; asureTuli savi - 0,9-0,51-o,75; Cxaveri - 0,51-

0,11-0,31; bunebrivad n/t:  saferavi (axaSeni) – 2,21-0,91-1,52; 
saferavi (qinZmarauli) – 1,87-0,66-1,32; ojaleSi -2,05-0,53-1,87 

(vefxiSvili, 2012).

wiTel RvinoSi trans-resveratrolis raodenoba dafiq-

sirebulia 0,1-15 mg/l-ze. resveratrols axasiaTebs sxva-

dasxva saxis biologiuri aqtivoba, rac warmoadgens wiTeli 

Rvinis antioqsidantobis ZiriTad ganmsazRvrels. dadasture-

bulia, rom resveratrols SeuZlia dabali simkvrivis lipo-

proteinebis daJangvis SezRudva da trombocitebis agregaci-

is Tavidan acileba. amis garda, resveratroli warmoadgens 

fitoestrogens (bunebriv hormons) da mas  gulsisxlZarRvTa 

sistemis dacvis unari gaaCnia, aseve gaaCnia anTebis sawinaaRm-

dego da antisimsivnuri moqmedeba (flemanti, 2000). mecnier-

Ta mier (fragopolo da sxv., 2007) gamovlinda, rom resvera-

troli da misi acetilirebuli warmoebulebi Trombocitebis 

agregaciisaTvis mniSvnelovan inhibitorebs warmoadgenen. lan-

zilis da TanaavtorTa mier (2006), dadasturda resveratro-

lis dadebiTi efeqti mkerdis kibos qimio-Terapiuli mkur-
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nalobis dros. avtorTa mier (kubota da sxv., 2003) Seswavlili 

iqna resveratrolis biologiuri aqtivoba `in vitro” filtvis 

kibos ujredebze da dadginda, rom resveratroli aris per-

speqtiuli alternatiuli saSualeba filtvis kibos Terapiis 

dros. bredemeintis da TanaavtorTa mier (2004), gamovlinda 

resveratrolis kardioproteqtoruli aqtivoba. mecnierTa 

mier (gulCini da sxv., 2010), dadginda resveratrolis `in vi-
tro~ antiqoqsidanturi aqtivoba da avtorebs mizanSewonilad 

miaCniaT misi gamoyeneba farmacevtul da kvebis mrewvelobaSi.

mecnierTa mier (sobolevi da sxv., 2011) ZuZumwovarTa  

ujredebSi gamokvleuli iqna resveratrolis da fterostil-

benis antioqsidanturi, antianTebiTi da citotoqsiuri aq-

tivobebi. Sedegebma gamokvleuli nivTierebebis biologiuri 

aqtivobis farTo speqtri aCvena. ujredul da molekulur 

doneze mravalricxovani gamokvlevebiT, dadgenilia res-

veratrolis gansakuTrebuli Tvisebebi, rogorc profilaq-

tikuri saSualebisa, iseTi paTologiebis dros, rogoricaa 

gulsisxlZarRvTa daavadebebi, kibo, virusuli infeqciebi, 

neirodegeneraciuli procesebi (delmasi da sxv., 2011; tai-

serdi da sxv.1996). trans-resveratroli, ultraiisferi sxive-

biT dasxivebis dros SeiZleba gadavides cis-resveratrolis 

formaSi. aRmoCenilia adamianis SardSi cis-resveratrolis 

metabolitebi Semdegi nivTierebebis saxiT: cis-resveratro-

li-4-sulfati; cis-resveratroli-3-0-glukuronidi da TviT 

cis-resveratroli-4-0-glukuronidi (urpi-sarda da sxv., 2007; 

zamora-ros da sxv. 2006). resveratroli SeiZleba CaerTos 

Jangva-aRdgeniT reaqciebSi (sangi da sxv., 2007). dadgenilia, 

rom resveratrolis jangviTi degradacia SeiZleba warimar-

Tos 37°C  temperaturaze 24 saaTSi  H
2
O

2
- Tan erTad (iangi 

da sxv., 2010), magram damtkicda, rom resveratroli da misi 

glukozidi sami Tvis ganmavlobaSi, umniSvnelo degradaciiT, 

inarCuneben stabilurobas (jenseni  da sxv., 2010). mecnier-

Ta mier (urpi-sarda da sxv., 2007), Catarda kvleva 18-50 wlis 

janmrTel, aramwevel  mamakacze, romlebsac miewodeboda 250 

ml wiTeli Rvino, 24 saaTis Semdeg maT organizmSi aRmoCenil 

iqna Semdegi metabolitebi: trans-resveratroli-3-0-gluku-
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ronidi, cis-resveratroli-3-glukuronidi da Tavisufali 

trans-resveratroli. 

mecnierTa mier (mukiperdie da sxv., 2010;  dasi da sxv., 

2010; makerji  da sxv., 2009) Catarebulia kvlevebi virTxebze 

da gamovlenilia resveratrolis kardioproteqtoruli moq-

medeba gulis iSemiuri idaavadebebis dros. dadgenilia res-

veratrolis dadebiTi samkurnalo efeqti aTerosklerozis, 

hipertoniis, diabetis, gulis ukmarisobis, simsuqnis, virusu-

li herpesis, alcheimeris, hepatotoqsiurobis da filtvebis 

daavadebis dros (berteli  da sxv., 2009; makerji da sxv., 2009; 

agarvali da sxv., 2006). gamovlenilia resveratrolis monaw-

ileoba iseTi daavadebebis  marTvaSi, rogoricaa kibo, neiro-

degeneraciuli procesebi da gulsisxlZarRvTa daavadebebi 

(ferasini da sxv., 2010; nana-sinkami da sxv., 2010;  quraSi da 

sxv., 2010., karTa da sxv., 2010;  beringhausi da sxv.,  2009;  su-

arezi da sxv., 2009;  divakarani da sxv., 2008;  kataluCi da sxv., 

2008).  gursmisis da TanaavtorTa mier virTxebze Catarebuli 

kvlevebis Sedegad, aRmoCnda resveratrolis dadebiTi efeq-

ti miokardis infarqtis mkurnalobis dros. mecnierebis mier 

dadasturebulia, rom resveratroli `in vivo~ pirobebSi ufro 

Zlieri antioqsidantia, vidre  `in vitro~ pirobebSi (imamura  da 

sxv., 2000).

resveratrolis mier sirtuinebis (sirtuinebi areguli-

reben siberis, apoptozis da stresis sawinaaRmdego moq-

medebis procesebs) gaaqtiurebis sakiTxebs mieZRvna ara erTi 

mecnieruli kvleva (vilabla da sxv., 2012; iosefi da sxv., 2012; 

parkida sxv., 2012). 

beJuaSvilis da TanaavtorTa mier (1999) gamokvleulia 

trans-resveratrolis gavlena Rvinis safuarebze yurZnis wve-

nis alkoholuri duRilis procesSi. dadasturebulia misi ma-

stimulirebeli gavlena ̀ Saccharomyces vini~ - kaxuri 42 da ̀ Sacch. 
choda ~ - Teliani 79 - safuvrebis zrda-ganviTarebaze. dada-

sturebulia trans-resveratrolis antagonisturi moqmedeba 

vazis kibos gamomwvev baqteriebze `Agrobacterium tumefaciens”. 
paralelurad Catarebuli eqsperimentebis Sedegad gamovlin-

da trans-resveratrolis mastimulirebeli zegavlena Rvinis 
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safuarebis mimarT, xolo vazis kibos gamomwvevi baqteriebis 

mimarT - inhibitoruli.

fenolmJavebi. yurZnis fenolur naerTebs Soris, ara-

flavonoiduri naerTebidan, mniSvnelovan adgils ikavebs 

fenolmJavebi, romelTa speqtri ZiriTadad warmodgenilia: 

galis, protokateqis, 4-oqsibenzois, iasamnis, vanilinis, gen-

tizinis, yavis, para-kumaris, ferulis da sxva mJavebis saxiT               

(durmiSiZe, xaCiZe, 1979).

fenolmJavebis Seswavlas mieZRvna sxvadasxva qveynis mkv-

levarTa Sromebi, romelTa Tanaxmad yurZenSi da Sesabamisad 

RvinoSi, identificirebuli iqna zemoT CamoTvlili fenol-

karbonmJavebi (ribero-gaioni 1963). harborni da sxv., (1961) 

monacemebiT wiTel yurZensa da RvinoSi oqsidariCinis mJavebi 

gvxvdeba, rogorc Tavisufali, ise eTerebis saxiT. saqarTve-

loSi (raWaSi) gavrcelebuli aleqsandroulis da mujureTu-

lis jiSis yurZnis kanidan da Sesabamisad Rvinidan, identifi-

cirebulia rigi fenolmJavebi, romelTa Soris Warbobs iasamnis 

mJava (bardaveliZe da sxv., 2001).

mecnierTa mier (qvliviZe, beJuaSvili; 2005), kaxeTis re-

gionis sxvadasxva raionSi gavrcelebuli saferavis kanidan da 

Sesabamisad, Rvinidan identificirebulia galis, gentizinis, 

protokateqis, yavis, ferulis para-kumaris, vanilinis, iasam-

nis mJavebi, romelTa Soris dominirebs iasamnis mJava. fenol-

karbonmJavebis mdidari speqtriT xasiaTdeba saqarTveloSi 

gavrcelebuli da maTgan damzadebuli sxvadasxva tipis Rvi-

noebi: saferavi, kaberne-sovinioni, saferavi budeSurisebri, 

ocxanuri safere, ojaleSi, aleqsandrouli, Cxaveri, aladas-

turi, asureTuli Savi (vefxiSvili da sxv., 2010). 

dadasturebulia, rom kaxuri tipis Rvinis damzadebisas 

alkoholuri duRilis procesSi demeToqsilirebuli fenolm-

Javebi - galis, protokateqis, da 4-oqsibenzois, Rvinis sa-

fuvrebis moqmedebiT gardaiqmneba cximovan mJavaTa eTilis 

eTeris warmoqmniT, xolo vanilinis da iasamnis mJavebi Rvinis 

safuarebiT gardaqmnas ar eqvemdebarebian (nucubiZe da sxv., 

1999). amave avtorTa mier (1999), dadgenilia kaxuri tipis Rvi-

noSi fenolkarbonmJavebis warmoqmnis gzebi. eqsperimentulad 
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dadasturda fenolmJavebis antioqsidanturi aqtivobis Semde-

gi Tanmimdevroba: yavis → protokateqis → para- kumaris mJa-

va. magram, rodesac iJangeba sisxlis plazmis lipoproteinebi, 

maSin adgili aqvs Semdeg Tanmimdevrobas: yavis → sinapis → 

ferulis mJava (solisi da sxv., 1997; abu-amSa da sxv., 1996).

galis mJavis aqtivoba gansazRvrulia konkretulad lipo-

proteinis Apo B100 warmoqmnis SemcirebiT (pali da sxv., 2003). 

galis mJavis biologiuri aqtivoba gamoixateba misi antago-

nisturi moqmedebiT leikocitebze, platelitebze da P-sele-

qtinze (Centeli da sxv., 2005). fenolmJavebis inhibitoruli 

zemoqmedeba Ap-1-ze gamoixateba Semdegi TanmimdevrobiT: ga-

lis → protokateqis →  para-kumaris → sinapis → ferulis mJa-

va (megi-kepeironi da sxv., 2001). fenolmJavebi aseve amJRavne-

ben biologiur aqtivobas sxvadasxva mimarTulebiT (abu-amSa 

da sxv., 2000;  zilkensida sxv., 2005; gontieri da sxv., 2003).

mecnierTa mier (beJuaSvili da sxv., 2011), gamokvleulia 

sufris mSral wiTel RvinoebSi vaSl-rZemJava duRilze stil-

benebis trans-resveratrolis da ε-viniferinis zemoqmedebis 

garkveuli efeqti. es nivTierebebi vaSlmJavis rZemJavaSi gar-

daqmnas astimulireben SedarebiT naklebi Sualeduri pro-

duqtebis warmoqmniT. Tumca, vaSlmJava nawilobriv rCeba 

gardauqmneli. amasTan, am eqsperimentiT dadginda, rom stil-

benebTan SedarebiT nakleb efeqturia kvercetini, (+)kateqini, 

(-) epikateqini, yavis da ferulis mJavebi.

beJuaSvilis da TanaavtorTa mier (2008) Seswavlili iqna 

yurZnis da Rvinis fenolmJavebis antioqsidanturi aqtivoba ̀ in 
vitro~ cdebSi adamianis sisxlSi malondialdehidis warmoqmnis 

inhibirebis xarisxis saxiT. fenolmJavebis aqtivoba gamovlin-

da Semdegi TanmimdevrobiT: galis →  protokateqis → gentiz-

inis → yavis → ferulis → para-kumaris → 4-oqsibenzois → 

salicilis → iasamnis mJavis. vanilinis mJavas aRmoaCnda nega-

tiuri korelacia. aRniSnuli fenolmJavebis antioqsidanturi 

aqtivoba  aRmoCnda 40-95%-is farglebSi.
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I.2. biologiurad aqtiuri kvebiTi danamatebis zogadi 

mimoxilva, maTi damzadebis teqnologiebi da gamoyenebis 

perspeqtivebi

bad-ebis warmoeba aqtualuri gaxda me-XX saukunis meore 

naxevridan. am mimarTulebas safuZvlad daedo farmakologi-

uri, bioqimiuri mimarTulebis da sakvebis Sesaxeb kvlevebis 

mecnieruli miRwevebi.

bad-i warmoadgens biologiurad aqtiuri nivTierebebis 

koncentrats, romelic mzaddeba  mcenareuli, cxoveluri da 

mineraluri nedleulisgan, an miRebulia nivTierebebis qimiu-

ri sinTezis gziT. bad-is gamoyeneba xdeba uSualod sakvebTan 

erTad, an damatebulia sakveb produqtebSi. 

rogorc ukve aRiniSna, bad-i ganekuTvneba sakveb pro-

duqtebs, romelic gamoirCeva gansakuTrebuli biologiuri 

aqtivobiT da Seswevs unari moaxdinos gavlena organizmSi mom-

dinare fiziologiur procesebze. aseve iTqva, rom biologiur 

aqtivobas flobs mravali sakvebi nivTiereba da maTi raode-

nobis gazrda kvebis racionSi iwvevs sakvebis biologiuri aq-

tivobis mkveTr amaRlebas.

 warmoSobis mixedviT bad-ebis klasifikacia Semdegia: 

1.mcenareuli eqstraqtebi;  2. mefutkreobis produqtebi; 3.zR-

vis produqtebi; 4. mineraluri komponentebi; 5.fermentaciis 

produqtebi; 6. boiteqnologiis produqtebi;  7. bunebrivi 

sakvebi nivTierebebi; 8. bunebrivi sakvebi nivTierebebis sinT-

ezuri analogebi.

bad-ebi Tanamedrove klasifikaciiT, moqmedebis mixedviT 

iyofa xuT jgufad:

nutricevtikebi - sakvebis biologiurad aqtiuri dana-

matebi, romlebic sakvebis qimiur Sedgenilobas (cilebi, ami-

nomJavebi, cximebi, vitaminebi, naxSirwylebi, mineraluri niv-

Tierebebi) ukeTeben koreqcias.

parafarmacevtikebi - sakvebis biologiurad aqtiuri dana-

matebi, romlebic gamoiyeneba profilaqtikisTvis da damxmare 

TerapiisTvis, raTa organizmma SeZlos fiziologiur saz-

RvrebSi funqciuri aqtivoba.
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eubiotikebi - sakvebis biologiurad aqtiuri danamatebi, 

romlis SemadgenlobaSic Sedis cocxali mikroorganizmebi da 

maTi metabolitebi (kefiri, mawoni).

enterosorbentebi - gamoiyeneba organizmis detoqsikaci-

isTvis.

kosmecevtikebi - organizmSi transdermaluri gziT ax-

denen  nivTierebebis transportirebas.

Tanamedrove bad-ebi Sedgeba ramodenime aTeuli kompo-

nentisgan, romelic ganapirobebs mravalprofilian efeqts. 

aseTi bad-ebis mniSvnelovan upiratesobad unda CaiTvalos 

is, rom mravalkomponentiani Semadgenloba aZlierebs maTSi 

Semaval yvela ingredientis dadebiT efeqts, da sustdeba, an 

mTlianad nivelirdeba uaryofiTi da gverdiTi movlenebi. es 

gvaZlevs saSualebas minimaluri dozebiT gamoviyenoT biolo-

giurad aqtiuri nivTierebebi. aseve sainteresoa aRiniSnos, 

rom bad-ebis gamoyenebisas alergiuli reaqciebi 10-jer ufro 

iSviaTia, vidre sinTezuri farmakologiuri preparatebis ga-

moyenebis dros. es aixsneba adamianis fermentul sistemasTan 

bunebrivi, mcenareuli da cxoveluri warmoSobis komponen-

tebis siaxloviT.

sakvebi da bad-i, fiziologiuri meqanizmebis meSveobiT, 

adamianis organizmSi iwveven janmrTelobisTvis sasargeblo 

gardaqmnebis farTo speqtrs. adamiani TviTon irCevs sakvebis 

racions da misTvis saWiro biologiurad aqtiur danamatebs, 

garTulebebis albaToba am SemTxvevaSi umniSvneloa. rac Seex-

eba wamals, mosalodnelia alergiuli reaqciebi, maRalia ris-

ki gverdiTi movlenebis da garTulebebis. Zalian saSiSia misi 

miReba eqimis daniSnulebis gareSe.

sakvebis, bad-is da wamlis ZiriTadi gansxvaveba da Sedare-

biTi daxasiaTeba moyvanilia cxrilSi:    
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cxrili. I.2.1. 

sakvebis, bad-is da wamlis ZiriTadi gansxvaveba 

da SedarebiTi daxasiaTeba

sakvebi bad -i wamali

daniSnuleba Cveulebrivi kve-

bisTvis 

sakvebSi Semavali 

arasakmarisi niv-

Tierebebis Sesav-

sebad

daavadebebis  

samkurnalod

nedleuli rogorc wesi, 

bunebrivi

rogorc wesi, bune-

brivi

qimiuri da 

bunebrivi

teqnologiuri 

gadamuSavebis 

xarisxi (Sroba, 

konservacia, 

gasufTaveba)

rogorc wesi, 

umniSvnelo, an 

produqtis bune-

brivi struqtur-

is Seucvlelad

rogorc wesi, mniS-

vnelovani, magram 

produqtis bune-

brivi struqturis 

Seucvlelad

maRali 

xarisxiT 

gasufTave-

buli

Semadgenloba mravalkomponen-

tiani, bunebrivi

mravalkomponen-

tiani, rogorc wesi 

bunebrivi

TiTqmis 

mTlianad 

qimiuri naer-

Tebi

moxmareba sxva-

dasxva qveynebSi 

100% 60-80% 15%

moxmarebis 

regularoba

yoveldRe mudmivad, SesaZle-

belia Sesvenebebi

avadmyofo-

bis dros

zemoqmedeba mTel organizmze 

fiziologiu-

ri meqanizmebis 

saSualebiT

rogorc wesi, 

mTel organizmze 

fiziologiuri 

meqanizmebis sa-

SualebiT

rogorc wesi, 

calkeul or-

ganoebze da 

sistemebze 

arafiziolo-

giuri da 

arabunebrivi 

zemoqmedebis 

meqanizmebiT
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zemoqmedebis 

specifiuroba

janmrTelobisT-

vis sasargeblo 

reaqciebis far-

To speqtri

janmrTelobisT-

vis sasargeblo 

reaqciebis farTo 

speqtri

SerCeviTi 

zemoqmedeba, 

SesaZlebelia 

araspecifiu-

ri toqsiuri 

reaqciebi

zemoqmedebis 

efeqti

fiziologiuri 

normebis saz-

RvrebSi

fiziologiuri 

normebis sazRvreb-

Si

efeqti Ses-

aZlebelia 

scildebodes 

fiziolo-

giur saz-

Rvrebs

garTulebebis 

albaToba

umniSvnelo umniSvnelo maRali

miRebis forme-

bi

 TviTon irCevs 

adamiani

damoukideblad an 

eqimis konsultaci-

is Semdeg

eqimis dan-

iSnulebiT 

gamajansaRebe-

li efeqti

neli, magram xan-

grZlivvi

neli, magram xangr-

Zlivi

swrafi, ma-

gram xanmok-

le

 

amasTanave, unda gaviTvaliswinoT mecnieruli daskvnebi 

imis Sesaxeb, rom Tanamedrove pirobebSi adamianis janmrTe-

loba 10%-iT damokidebulia memkvidreobaze, 15% - samedicino 

Carevaze, xolo 70% - sakvebze, cxovrebis wesze da ekologiur 

faqtorebze.

bad-i  iwarmoeba balzamis, eqstraqtis, nayenis, kremis, mS-

rali da Txieri koncentratebis, sirofis, tabletis, fxvni-

lis, kafsulis saxiT. 

bad-ebis miRebis teqnologiebi dafuZnebulia im bunebrivi 

da sinTezuri  nivTierebebis qimiuri Semadgenlobis fundamen-

turi kvlevebis Sedegebze, romelTa samkurnalo-profilaq-

tikuri aqtivoba mravalgzis aris dadasturebuli. swored es 

iZleva imis realur SesaZleblobas, rom  wamlisgan gansxvave-

biT, axali bad-ebis teqnologiebis Seqmna da maTi warmoebaSi 

danergvis procedura ramdenadme iyos gaadvilebuli.

ganxilulia yurZniseuli warmoSobis biologiurad aqti-
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ur danamatebi - `megapro~ (aSS) (Megapro-USA.Co.uk), `pignojeno-

li~ (Pignojenol) da `antioqsi~ (An ox) (safrangeTi), `xolikani~ 

(Cholikan) (CineTi), `enoanti~ (Enoant) da `vin-vita~ (ukraina), 

`imortel-klasiki~ (Immortel Classic) da imortel-red~ (Immortel 
Red Miracl) (moldova),  romelTa SemadgenlobaSi maRali koncen-

traciiT lokalizebulia fenolur naerTTa farTo speqtri, 

rac ganapirobebs maT maRal antioqsidantobas da Sesabamisad, 

bad-ebis funqciur daniSnulebas samkurnalo-profilaqtikuri 

TvalsazrisiT.

bad-i  `piknogenoli~ (`Pycnogenol~), (safrangeTi). XX sauku-

nis 90-iani wlebis dasawyisSi realizaciaSi gamoCnda wiTe-

li yurZnisgan damzadebuli bad-ebi. erT-erTi pirvelTagani 

maT Soris iyo yurZnis wipwisgan damzadebuli da kafsulebSi 

moTavsebuli bad-i savaWro saxeliT `piknogenoli~ anu OPC-95+. 

OPC+. `piknogenoli~ warmoadgens Zlieri moqmedebis bunebriv 

antioqsidants, romelic proantocianidinebisa da resvera-

trolisgan Sedgeba. es nivTierebebi miRebulia yurZnis kanidan, 

wipwidan da samxreT safrangeTSi gavrcelebuli gansakuTre-

buli saxeobis fiWvis  qerqisgan. fiWvis qerqis eqstraqti da 

yurZnis wipwis eqstraqti `piknogenoli~ (patenti (aSS) 4698360),  

SeimuSava  profesorma  maskulierma (maskelie, 1987). yurZnis 

wipwis eqstraqtis dasamzadeblad kateqinebs da proantocian-

idinebis gamowvlilvis mizniT, nedleulad gamoyenebuli iyo 

meRvineobis meoradi produqti - durdo (alonsoda sxv., 1991).  

1997 wels, yurZnis wipwis eqstraqti amerikaSi aRiares Svid 

saukeTeso bunebriv eqstraqtebs Soris (blumental, 1998). 

yurZnis wipwis da fiWvis qerqis eqstraqtebi farTod gamoi-

yeneba, rogorc biologiurad aqtiuri kvebiTi danamatebi 

(American Botanical Council, 2000; pakerda sxv., 1999).

piknogenoli, rogorc Zlieri antioqsidanti, sasarge-

bloa iseTi daavadebis samkurnalod, rogoricaa gulsisxlZ-

arRvTa, endokrinuli (diabeti da sxv.), saxsrebis qronikuli 

da mwvave daavadebebisas (rogorc antianTebiTi), hepatitis, 

pankriatitis da wylulovani kolitis dros. piknogenoli 

aseve gamoiyeneba centraluri nervuli sistemis kompleqsuri 

mkurnalobisas, vinaidan igi aumjobesebs sisxlZarRvebSi sisx-
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lis mimoqcevas. onkologiaSi piknogenols iyeneben qimiuri da 

sxivuri Terapiis garTulebebis  Sesamcireblad. piknogenoli, 

rogorc antioqsidanti Sedis organizmis gamaaxalgazrdaveb-

el da kanis struqturis gasaumjobesebel samkurnalo kursis 

SemadgenlobaSi, aseve warmoadgens wonis koreqciis programis 

Semadgenel nawils.  

bad-i  OPC+ ~piknogenoli~ xels uSlis Trombis da aTerosk-

lerozuli folaqebis warmoqmnas sisxlZarRvebis kedlebze, 

rac amcirebs aTerosklerozis ganviTarebis risks. piknogeni-

li amcirebs iseTi daavadebebis garTulebis  warmoqmnis risks, 

romelic SeiZleba warmoiSvas stenokardiis, hipertoniis, ven-

ebis varikozuli gaganierebis da tromboflebitis dros.  

vinaidan  bad-i `piknogenoli~ amaRlebs sisxlZarRvebis 

elastiurobas, maT Soris Tirkmelebis kapilarebis da aum-

jobesebs Tvalis fskeris sisxlis  mimoqcevas. am Tvisebis 

gamo, igi SeiZleba gamoyenebuli iqnes diabeturi angiopaTiis 

samkurnalod.

bad-i `piknogenoli~, rogorc Tavisufali radikalebis 

SemboWavi saSualeba, amcirebs qimio da sxivuri Terapiis Sede-

gad mosalodnel garTulebebs, efeqturia rogorc saxsrebis 

anTebis sawinaaRmdego  saSualeba da Seswevs unari areguliros 

nervuli, imunuri da endokrinuli sistemebis funqciebi.  

bad-i `piknogenoli~ xasiaTdeba kosmetikuri zemoqmedeb-

iT, rac gamoixateba imaSi, rom igi icavs kanis qsovils Tavis-

ufali radikalebis zemoqmedebisgan da zrdis  elastinis da 

kolagenis warmoqmnas.

bad-i `piknogenolis~ erTi kafsula Seicavs: a) yurZnis 

wipwis eqstraqti (oligomeruli proantocianidinebis narevi) - 

75 mg (standartizirebuli); b) juja fiWvis merqnis eqstraqti 

(standartizirebuli) - 75mg; g)resveratroli (standartizire-

buli eqstraqti) - 10mg. gamoyeneba: bad-i `piknogenoli~ re-

komendebulia dReSi 1-2 kafsula Wamis dros. profilaqtikuri 

kursi  - erTi kolofi (60 cali) 2-3-jer weliwadSi,  pirveli 

10 dRe - dReSi 2 kafsula. ukuCveneba:  bad-Si Semavali kompo-

nentebis individualuri autanloba. bad-i `piknogenoli~ ar 

aris farmacevtuli preparati.
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`megapro~ (`Мега Про~) (aSS,~ Vitamax XXI~). ̀ megapro~ warmoad-

gens wiTeli yurZnis wipwisgan damzadebul maRali aqtivobis 

mqone bioantioqsidants. peroqsiduli JangviTi procesebis 

dros, `megapro~ ainhibirebs Tavisufal radikalebs da amiT 

amcirebs ujredebis dazianebas, avlens antialergiul, an-

tianTebiT, antisimsivnur moqmedebas. `megapro~ xels uwyobs 

toqsinebis da Slakebis gamoyofas, stabilizacias  ukeTebs 

ujredul membranas da anelebs ujreduli daberebis process. 

aRniSnuli produqti Seicavs ologomerul proantociani-

dinebis koncentrats, romelic aRmoCenilia, aRwerilia da 

aprobirebulia frangi mecnieris profesor jek maskulieris 

mier.  

`megapros~ Semadgenlobaa: oligomeruli proantociani-

dinebi - 30mg; citrusebis bioflavonoidebi - 900mg. oligom-

eruli proantocianidinebi, SemdgomSi ukve opc, aris maRali 

biologiuri aqtivobis matarebeli, romelic axdens Tavisufa-

li radikalebis inaqtivacias. rac Seexeba citrusebis biofla-

vonoidebs, maTgan mniSvnelovania vitamini P, romelic xels 

uwyobs da normaSi moyavs sisxlZarRvebis funqcia, gamtare-

bloba, struqtura da elastiuroba, icavs maT sklerozuli 

dazianebisagan da ganapirobebs normalur sisxlis wnevas. cit-

rusebis bioflavonoidebi avlenen antianTebiT, antialergi-

ul moqmedebas, xels uwyoben sisxlZarRvebis gafarToebas, 

axasiaTebs SeSupebis sawinaaRmdego da msubuqi antispazmuri 

moqmedeba.

`megapro~ axdens antianTebiT, antialergiul moqmedebas, 

aaqtiurebs  RviZlis muSaobas, aZlierebs imunur sistemas, an-

elebs ujredis daberebas, romelic Tan axlavs lipidebis ze-

Jangur daJangvas, agreTve  xels uwyobs organizmis homeostazs 

da xsnis stresiT gamowveul Sedegebs, aregulirebs nervuli 

sistemis moqmedebas, efeqturia uZilobis da nevrozis dros, 

boWavs Tavisufal radikalebs, anelebs ujredis dazianebas da 

a. S. 

`megapro~ gamoiyeneba yvela im mdgomareobaSi, romelic 

dakavSirebulia Tavisufali radikalebis da zeJanguri pro-

cesebis gaaqtiurebasTan; alergiul fonze, infeqciuri daa-
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vadebebis dros (gansakuTrebiT mwvave periodSi),  gaciebis, 

mowamvlis, sisxlis mimoqcevis mwvave darRvevis dros (infarq-

tis, insultis, stenokardiis, infarqtis wina, insultis wina), 

aseve  bronqebis da sisxlZarRvebis spazmebis mosaxsnelad; Sei-

Zleba gamoyenebuli iqnes sxivuri da qimioTerapiis damxmare 

saprofilaqtiko saSualebad; sasargebloa mavne ekologiur 

da sawarmoo pirobebSi muSaobis dros. Tambaqos, ultraiis-

feri da radiaciuli moqmedebis, pesticidebis, dabinZurebuli 

atmosferos  zemoqmedebiT gamowveuli uaryofiTi Sedegebis 

profilaqtikisTvis; gamoiyeneba sakvebi racionis antioqsidan-

tebiT Sesavsebad; paTogenuri sokoebiT da virusebiT dain-

ficirebis dros; gulsisxlZarRvTa sistemis daavadebebisas; 

imunuri sistemis dacvisa da gaZlierebis mizniT; axali war-

monaqmnebis profilaqtikisTvis; gerontologiaSi daberebis 

sawinaaRmdego mkurnalobis profilaqtikisTvis; saxsrebis da  

autoimunuri daavadebebisas; wylulovani, saWmlis momnele-

beli  da RviZlis daavadebis dros; nevrozis  da uZilobis 

SemTxvevaSi.

`megapros~ drouli gamoyeneba (dReSi 4-6 kafsula) ar-

sebiTad asustebs, xolo zogierT SemTxvevaSi Tavidan ac-

ilebs Tavis tvinis koronaruli da periferiuli  sisxlis 

mimoqcevis mwvave darRvevebisgan gamowveul Sedegebs; saer-

To rekomendacia `megapros~ gamoyenebis dros: regularu-

li miRebisas, mizanSewonilia yoveldRe Wamis dros, Semdegi 

gaTvliT - adamianis wonis 68 kilogramze erTi kafsula. zr-

dasrul adamianebSi daavadebis an mwvave anTebiTi procese-

bis dros: pirvel kviraSi dReSi 3-4 kafsula, meore kviraSi 

- dReSi 2 kafsula, xolo Semdeg dReebSi, dReSi erTi kaf-

sula. profilaqtikisTvis zrdasrulebSi, mizanSewonilia 

pirveli 10 dRe 2-3 kafsula dReSi, xolo danarCen  dros, 

dReSi erTi kafsula; bavSvebisTvis rekomendebulia Semdegi 

doza: 8  wlamde asakisTvis kviraSi 2 kafsula, 8-dan 13 wlam-

de - kviraSi 3 kafsula, xolo 13 welze zeviT, dReSi 1 kaf-

sula. sadReRamiso doza bavSvebSi Seadgens maTi wonis yovel 

10 kilogramze 1 kafsulas. bad-i `megapros~ miRebis dros, 

organizmidan toqsinebis gamodevnis mizniT, rekomendebu-
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lia wylis didi doziT miReba - dReSi 7-9 Wiqis odenobiT.

bad-i `xolikani~ (`Holikan”), (CineTis korporacia `Tianshi~).   

`xolikanis~ aqtiur komponents warmoadgens resveratroli, 

romelic mniSvnelovnad aumjobesebs metabolizms da xels uS-

lis hiperlipidemiis warmoqmnas. samedicino kvlevebiT dadge-

nilia misi antibiotikuri, antianTebiTi, antialergiuli  moq-

medeba, igi xels uSlis daJangvis da mutagenizaciis process. 

resveratroli amaRlebs stresis mimarT organizmis gamZleo-

bas da aumjobesebs mexsierebas, igi aRadgens dazianebuli gen-

ebis struqturas da amiT xels uSlis iseTi daavadebis mem-

kvidreobiT gadacemas, rogoric aris diabeti.  resveratroli 

sasargebloa aTerosklerozis profolaqtikisaTvis, xels 

uwyobs sisxlis mimoqcevis normalizebas, sisxlZarRvTa  ke-

dlebis gasufTavebas aTerosklerozuli folaqebisgan, riTac 

xels uwyobs gulis daavadebebis Tavidan acilebas. resvera-

trols aqvs gamokveTili kosmetikuri efeqti, igi xels uwyobs 

kanis sigluves da elastiurobas, icavs kans naadrevi daber-

ebisgan, gaaCnia unari kolagenuri boWkoebis stimulaciis da 

aRdgenis,  amasTanve aaxalgazrdavebs damWknar, moSvebul, da-

berebul kans.

resveratrols gaaCnia antisimsivnuri moqmedeba, ris Se-

degadac anelebs kibos ujredebis zrda-ganviTarebas da ama-

vdroulad astimulirebs da aaqtivebs normalur, janmrTel 

ujredebs.  bad-i `xolikanis~ gamoyenebisas  resveratrolis 

efeqturoba sarZeve jirkvlis simsivnis dros Seadgens 43-47%-

s, kuWis kibos dros 34-41%-s, xolo janmrTeli ujredebis 

zrdis efeqturoba 9-dan 18%-mde meryeobs. `xolikanis~ Semad-

geneli eqstraqti gamoyofilia Tanamedrove bioteqnologi-

uri meTodebiT vazidan da wiTeli yurZnis jiSis wipwidan. 

`xolikanis~ erTi kafsula Seicavs 2,5mg  flavonoid-resver-

atrols (erTi boTli wiTeli Rvino Seicavs daaxloebiT 2 mg 

resveratrols), romelic rogorc ukve aRvniSneT, warmoad-

gens badis ZiriTad aqtiur komponents.

bad-i `xolikani~ gamoiyeneba: 1) gulsisxlZarRvTa daa-

vadebebis samkurnalod da profilaqtikisTvis, maT Soris 

insulti, infarqti, aTerosklerozi; 2) qimioTerapiis da ra-
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dioTerapiis kursis periodSi, mavne sawarmoo pirobebSi muSao-

bisas da radiaciuli fonis dros; 3) stresis dros da stresis 

kvalis  Sesamcireblad; 4) onkologiuri daavadebebis mkur-

nalobisas da profilaqtikisTvis, operaciis Semdgomi reabil-

itaciisTvis; 5) venebis varikozuli gaganierebis da trombof-

lebitebis samkurnalod da  profilaqtikisTvis; 6) organoebSi 

da qsovilebSi sisxlis mikrocirkulaciis gasaumjobeseblad; 

7) keTilTvisebiani simsivneebis da kibos wina mdgomareobis 

samkurnalod, maT Soris fibromiomis, mastopaTiis, saSvilos-

nos yelis eroziis dros; 8) sxvadasxva warmoSobis alergiuli 

daavadebebisas, maT Soris bronqialuri asTmis dros; 9) di-

abeturi retinopaTiis samkurnalod da profilaqtikisTvis, 

hipertoniis dros; 10) rogorc kosmetikuri saSualeba, kanis 

sinorCis SesanarCuneblad da daberebuli kanis elastiurobis 

aRsadgenad.

bad-i ̀ xolikanis~ gamoyenebis wesi: miReba rekomendebulia 

erT Wiqa Tbil wyalTan erTad; dozireba: 14 wlamde bavSve-

bisTvis - 1 kafsula 1-jer dReSi; zrdasrulebisTvis - pro-

filaqtikisTvis 1 kafsula 1-jer dReSi, xolo samkurnalod, 

Semdegi TanmimdevrobiT: pirveli kvira - 1 kafsula 1-jer 

dReSi, meore kviras TiTo kafsula orjer dReSi, xolo mesame 

kviras, TiTi kafsula 3-jer dReSi. gverdiTi movlenebi ar 

gamovlenila.

bad-i `antioqsi~ (An ox), (safrangeTi, kompania `Vision~). 

bad-i `antioqsi~ warmoadgens kompleqsur nutricevtiks, ro-

melic Tavisi antioqsidanturi moqmedebiT aZlierebs imu-

nitets da organizms exmareba anTebiTi procesebis winaaRmdeg 

sabrZolvelad. `antioqsi~ SeiZleba gamoyenebuli iqnes lipi-

duri cvlis normalizebisTvis, aseve qolesterinis donis Ses-

amcireblad. igi icavs ujredul membranas dazianebisgan, areg-

ulirebs arteriul wnevas da warmoadgens gulsisxlZarRvTa 

daavadebebisTvis karg profilaqtikur saSualebas. bad-i `an-

tioqsi~ organizms icavs Tavisufali radikalebis uaryofiTi 

zemoqmedebisgan, xels uSlis naadrev daberebas da unarCunebs 

organizms axalgazrdobas da sijansaRes. `antioqsi~ Seicavs 

vitamin C, vitamin  E, betakarotins, aseve mineralur nawils 
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- selens da TuTias. bad-is SemadgenlobaSi Semavali mikro-

elementebi seleni, TuTia, cinki  da ginko biloba amagreben 

sisxlZarRvTa kedlebs, astimulireben gulis muSaobas, monaw-

ileobas Rebuloben hormonaluri sistemis funqcionirebaSi 

da icaven ujredis genetikur aparats mutaciisgan.

bad-i `antioqsis~erTi kafsulis SemadgenlobaSi Sedis: 

yurZnis marcvlis eqstraqti - 150 mg. ginko biloba (Ginkgo bilo-
ba) -26,5mg; vitamini C - 65 mg; vitamini E 10 mg; beta - karotini 

- 5 mg; seleni - 50 mg; cinki - 18,5 mg.

yovelive zemoTqmulidan SegviZlia davaskvnaT: 1) bad-i 

`antioqsi~ amaRlebs imunitets da aZlierebs infeqciuri daa-

vadebebisadmi organizmis gamZleobas; 2) `antioqss~ aqvs an-

tioqsidanturi moqmedeba; 3) bad-i `antioqsi~ xels uwyobs 

organizmidan toqsinebis da Slakebis gamoyofas; 4) `antioqsi~ 

organizms icavs garemos mavne faqtorebis zemoqmedebisgan.

`antioqsis~ ukuCveneba SeiZleba iyos individualuri au-

tanloba misi Semadgeneli komponentebis mimarT. amavdrou-

lad, ar aris rekomendebuli misi miReba orsulobisas da 

ZuZuTi kvebis  dros.

bad-i `antioqsis~ gamoyeneba: zrdasrulebma unda miiRon 

TiTo kafsula, Wamis dros wyalTan erTad. erTi kafsulis 

SigTavsi iwonis 390 mg-s. `antioqsi~ inaxeba oTaxis temperatu-

raze, mSral, gril adgilze. Senaxvis vada sami welia.  

bad-i `vin-vita~ (Вин-Вита) (ukraina, q. odesa, `Экофарм~). 

`vin-vita~ warmoadgens yurZniseul produqts da mzaddeba 

kabernes jiSis yurZnis wipwis da kanisgan. `vin-vita~ ualko-

holo sasmelia da amitom mizanSewonilia bavSvebisTvisac, 

rogorc samkurnalo - profilaqtikuri saSualeba. bad-i 

`vin-vitas~ Semadgenloba: ZiriTadad Warbobs antocianebi, 

magram amasTanve igi Seicavs 20-25% tanins, 5-8% kateqinebs,  

4-6%  sxva bioflavonoidebs;  vitamin C-s, B jgufis vitaminebs; 

peqtins, organul mJavebs (Rvinis, limonis, vaSlis da qarvis);  

mineralur nivTierebebs (kaliumi 1000-2000, natriumi 100-200, 

kalciumi 100-200, magniumi 50-100 mg/%, rkina). badi `vin-vita~-s 
energetikuli  Rirebuleba  Seadgens 3 kkal/l.

`vin-vita~ gansakuTrebiT rekomendebulia: 1) rogorc 
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fizikuri, ise gonebrivi gadatvirTvisas da qronikuli daR-

lilobis sindromis mosaxsnelad, aseve stresis dros; 2) or-

ganizmis adaptaciis da imunitetis asamaRleblad, gansakuTre-

biT mkveTri klimatur-geografiuli cvlilebebis dros; 3) 

hemoglobinis mosamateblad; 4) ekologiurad araxelsayrel 

pirobebSi macxovrebel da momuSave adamianebisTvis; 5) adami-

anis yuradRebis koncentraciis da azrovnebis gasaumjobese-

blad.

bad-i `vin-vita~ aseve rekomendebulia kompleqsuri mkur-

nalobis dros, maT Soris  balneologiur-kurortuli mkur-

nalobis  reJimSi: 1) anemiis da sisxlis sxva maCveneblebis 

darRvevisas; 2) aTerosklerozis, hipertonuli daavadebebis 

sawyisi  etapis da sisxlZarRvTa daavadebebis dros; 3) meore 

tipis Saqriani diabetisas; 4) imunodeficituri mdgomareobis 

dros; 5) iodis deficitis SemTxvevaSi; 6) alimenturi gacx-

imovnebis (simsuqnis) dros; 7) nevrozul mdgomareobaSi da 

Tavis tkivilisas; 8) onkologiuri daavadebebis dros sxivu-

ri Terapiis gamoyenebisas; 9) anTebiTi procesebis, travme-

bis, operaciamde da operaciis Semdgomi periodebis dros; 10) 

RviZlis daavadebebisas (cirozi, hepatiti); 11) virusuli da 

baqteriuli daavadebebis dros (dizenteria, tifi, herpesi, 

poliomieliti, nawlavuri da stafilokokuri infeqciebi); 12) 

menopauzis da klimaqsis periodSi; 13) kuWis da Tormetgoja 

nawlavis wylulovani daavadebebis dros; 14) gaciebisas (gripi, 

surdo, bronqiti).

bad-i `vin-vita~-s gamoyeneba: `vin-vita~-s miReba rekomen-

debulia yoveldRe, Wamis dros an Wamis Semdeg 1 sufris kovzi 

2-3-jer dReSi wyalTan, CaisTan, kompotTan an mineralur wy-

alTan erTad. bavSvebSi 2-dan 5 wlamde erTjeradi dozaa 1 

Cais kovzi 2-3-jer dReSi. gripis dros  mizanSewonilia gaor-

magebuli doza 3-jer dReSi. SeiZleba gemovnebis mixedviT dae-

matos Tafli an Saqari.

tuberkuliozis mZime formis SemTxvevaSi bad-i `vin-vi-

ta~-s miReba eqimis rekomendaciis gareSe dauSvebelia. gansa-

kuTrebiT unda aRiniSnos, rom bad-i `vin-vita~ aneitralebs 

sulfamiduri preparatebis moqmedebas.
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bad-i  `enoanti~  (`Эноат~) (ukraina, yirimi,  `Магарач~). bad - 

koncentrat `enoant~-Si, romelsac Rebuloben yirimis samx-

reTSi moyvanili wiTeli yurZnisgan, warmodgenilia flavo-

noiduri da araflavonoiduri jgufis polifenolebis mTliani 

gama, amasTanve mikroelementebi: TuTia, cinki, manganumi, rkina 

da sxva. bad `enoantSi~, saerTo fenolebis jamuri Semcveloba 

Seadgens 18-20 g/dm3 (lazarevi da sxv., 2008). aqedan gamomdin-

are, ̀ enoant~-s gaaCnia kompleqsuri biologiuri aqtivoba - an-

tibaqteriuli, antivirusuli, antioqsidanturi, P-vitaminuri, 

aseve SeiniSneba yurZnis polifenolebis jamuri preparatis 

sinergistuli moqmedeba adamianis organizmis antioqsidantu-

ri dacvis fermentebTan.

bad-i `enoanti~ warmoadgens adamianis kvebis racionis 

mniSvnelovan da aucilebel  danamats da misi gamoyeneba re-

komendebulia Semdeg SemTxvevebSi: 1) araxelsayrel klimatur 

pirobebSi cxovrebis dros; 2) garkveuli profesiebis mqone 

adamianebisaTvis (fsiqo-emociuri gadatvirTva, stresuli 

situacia, eqstremalur pirobebSi muSaoba, toqsiuri da ra-

diaciuli foni, Jangbadis nakleboba an metoba); 3) organizmis 

gansakuTrebuli fiziologiuri mdgomareobis dros (intensiu-

ri zrda, orsuloba, laqtacia, naadrevi dabereba); 4) intensiu-

ri fizikuri datvirTvisa da arasakmarisi fizikuri aqtivobis 

pirobebSi; 5) stresuli mdgomareobisas; 6) infeqciuri daa-

vadebebis dros; 7) iseTi daavadebebisas, rogoricaa filtvebis 

anTeba, bronqialuri asTma, aTerosklerozi, hiperqolester-

inemia, gulis iSemiuri daavadebebi, neirotoqsikozi; 8) qron-

ikuli da mwvave sayofacxovrebo da sawarmoo intoqsikaciis 

dros; 9) alkoholze da nikotinze  damokidebulebisas;  10) 

wamlebis gverdiTi movlenebis gamovlenis SemTxvevaSi, romlis 

Sedegia lipidebis zeJanguri JangviTi procesebis gaZliereba.

bad-i `enoantis~ miRebis wesebi: 0,25 l moculobis  boT-

lebSi dafasoebuli, ekologiurad  sufTa, naturaluri, ual-

koholo koncentrati ̀ enoanti~,  yurZnis polifenolebis saer-

To SedgenilobiT, 5-6 litri `kabernes~ jiSis wiTeli Rvinis 

ekvivalenturia. `enoanti~ Seicavs polifenolebis da mikro-

elementebis srul speqtrs. adamianis kvebis racionSi yurZnis 
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polifenolebis sadReRamiso raodenoba Seadgens 0,2-0,5  grams, 

romelic uTanabrdeba 5-15 ml `enoants~ - bavSvTa asakisTvis, 

xolo mozrdilebisTvis, `enoantis~ sadReRamiso adeqvaturi 

raodenoba Seadgens 20-40 ml. e.i. 0,25-0,5 ml koncentrati 1 

kg/masa/dRe-Rameze gaangariSebiT. bad-i `enoantis~ miReba re-

komendebulia Wamis Semdeg, wyalSi ganzavebuli, an wylis miy-

olebiT.  saSualod,  erTi kursis xangrZlivoba Seadgens 15-20 

dRes. ukuCveneba:  yurZnis an yurZnis produqtebis autanloba. 

Senaxvis pirobebi: oTaxis temperaturaze, ara umetes 12 Tvis. 

gaxsnis Semdeg, misi Senaxva rekomendebulia macivarSi.

bad-i `imorteli~ (Иммортель) (moldova) maRalkoncentru-

li sasmeli -eqstraqti `imorteli~ (laT. ~Immortel” - `ukvdav-

eba~), Seicavs bioantioqsidantebis farTo speqtrs, agreTve 

vitaminebs, mikroelementebs da organul mJavebs. produqti 

miiReba yurZnidan wvenis gamowurvis Sedegad darCenili WaWis 

eqstraqciiT da xasiaTdeba wiTeli RvinisTvis damaxasiaTebe-

li yvela sasargeblo TvisebebiT. bad-i `imorteli~ mdidar-

ia Zlieri antioqsidantebiT - kateqinebiT, taninebiT, fla-

vonoidebiT, antocianebiT, polifenolebiT, resveratroliT 

da sxva. `imorteli~ mdidaria kabernes da saferavis jiSisTvis 

damaxasieTebeli buketiT, aromatiT da gamoirCeva  specifiu-

ri mwklarte da mTrimlavi gemoTi.

bad-i `Иммортель-Классик~-is ingredientuli Semadgenlo-

ba:  polifenolebi - flavonolebi, kateqinebi (tanini), anto-

cianebi, stilbenebi (resveratroli) -  86 mg; organuli mJavebi: 

vaSlis, limonis, qarvis - 120 mg; aminomJavebi - 20 mg;  naxSir-

wylebi - 20 mg; vitaminebi B1, B2, B3, B5, B - mikroraodenoba;  

vitamini C (askorbinis mJava) – 10 mg;  sakvebi boWkoebi - 40 mg; 

kaliumi - 22 mg;  kalciumi - 4 mg; magniumi - 4 mg;  fosfori - 6 

mg;  rkina - 0,15 mg;  spilenZi - 0,15 mg;  TuTia - 0,01 mg; margan-

eci -0,04 mg; mikroelementebi. produqtis energetikuli Rire-

buleba 100 gram produqtSi Seadgens 260 kkalorias.

gamoyeneba: profilaqtikis mizniT ̀ imorteli~ zrdasruli 

adamianebisTvis rekomendebulia TiTo sufris kovzi 1-2-jer 

dReSi, xolo daavadebis dros da Zlieri datvirTvisas misi 

miReba  SeiZleba 1 Cais kovzis odenobiT 2-3 saaTSi erTxel. 
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Zilis gasaumjobeseblad `imortelis~ miReba mizanSewonilia 

TiTo sufris kovzi daZinebamde 1,5-2 saaTiT adre. bavSveb-

Si rekomendebulia 1-2 Cais kovzi erTxel an orjer dReSi. 

avadmyofi adamianebisTvis umjobesia bad-is miRebis dawyeba 

patara doziT, SemdgomSi ki misi etapobrivi gazrdiT. kuWis 

da Tormetgoja nawlavis wylulis da kuWis wvenis momatebu-

li mJavianobis dros `imortelis~ miReba mizanSewonilia Wa-

mis Semdeg. ukuCveneba: individualuri autanloba produqtis 

mimarT.  

bad-i `Иммортель-Red Miracle~ aris ualkoholo produq-

ti da masSi Tavmoyrilia yvela is saukeTeso Tviseba, rac ki 

gaaCnia kaberne-sovinionis jiSis yurZens. bad-i warmoadgens 

zekoncentrirebul, ekologiurad sufTa produqts, rome-

lic mzaddeba kabernes jiSis yurZnisgan da standartizire-

bulia antioqsidanti polifenolebis Semcvelobis mixedviT. 

polifenolebis gamowvlilva xdeba `civi~ wesiT da SenarCu-

nebulia yurZnis yvela sasargeblo nutrientebi (antioqsidanti 

polifenolebi -  antocianebi, flavonoidebi, resveratroli, 

kvercetini da dihidrokvercetini, mineraluri nivTierebebi, 

cximovani mJavebi, yurZnis glukoza da fruqtoza, peqtini). 

bad-Si SenarCunebulia kabernes jiSis yurZnisTvis damaxasi-

aTebeli aromati da gemo. damzadebis procesSi ar xdeba al-

koholuri duRili da Sesabamisad, priduqti aris ualkoho-

lo. bad-i `Иммортель-Red Miracle~, romelic dafasoebulia 390 

gramian  boTlebSi, antioqsidanti polifenolebis Semcvelo-

bis mixedviT, 12-15 l kabernes jiSis wiTeli yurZnis Rvinis 

ekvivalenturia. bad-i Seicavs antocianebs, antocianidinebs, 

proantocianebs, taninebs, kateqinebs, resveratrols, kverce-

tins, dihidrokvercetins da yvela im mikronutrients, rac 

gaaCnia kabernes jiSis yurZens. bad-i `Иммортель-Red Miracle~, 
kabernes davargebul RvinosTan SedarebiT, Seicavs 28-jer met 

polifenolebs, 25-jer met polisaqaridebs, 9,5-jer met organ-

ul mJavebs, 14,7-jer met aminomJavebs, 21,3-jer met polipep-

tidebs da 15,2-jer met cilebs. klinikuri da laboratoriuli 

kvlevebis safuZvelze, romelic Catarda ruseTSi - burdenkos 

saxelobis centralur hospitalSi, semaSkos saxelobis bavSvTa 
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klinikur saavadmyofoSi da kvebis institutSi (РАМН); ukrain-

aSi - kievis eqsperimentuli onkologiis saxelmwifo samedici-

no institutSi, odesis saxelmwifo samedicino universitet-

Tan arsebul infeqciur saavadmyofoSi, dadginda, rom bad-i 

`Иммортель Miracle~ xasiaTdeba samkurnalo-profilaqtikuri 

Tvisebebis farTo speqtriT: hipertoniis, aTerosklerozis, 

gulis iSemiuri daavadebebis, ariTmiis, insultis, infarqtis, 

tromboflebitis, venebis varikozuli gaganierebis, kapilaru-

li hemostazis, hemorois, anemiis da sxva mravali daavadebebis 

efeqturi mkurnalobisaTvis.

erTi Cais kovzi bad-i `Иммортель Miracle~ Seicavs:

Semadgenloba
mg/9ml-Si

moxmarebis sadRe-

Ramiso rekomen-

debuli normis 

procenti

alkoholi 0%

flavonoidebi (antocianebi, 

flavonolebi, tanini, kateqini, 

dihidrokvercetini, kvercetini, 

resveratroli) taninze gadaan-

gariSebiT

50 mg 120%

flavonoidebi (antocianebi, 

flavonolebi, tanini, kateqini, 

dihidrokvercetini, kvercetini, 

resveratroli) rutinze gadaan-

gariSebiT

5 mg 25%

vitamini C 4 mg 7,5%

vitamini B1, B2, B3, B5, B6

mikrora-

odenoba
10 %

xilis organuli mJavebi 125 mg 25%

aminomJavebi 40mg 73 %

sakvebi boWkoebi 80 mg -
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kaliumi 44mg 5 %

kalciumi 8 mg 1 %

magniumi 9 mg 3 %

fosfori 12 mg 3 %

rkina 0,3 mg 4 %

spilenZi 0,02 mg 2 %

TuTia 0,33 mg 4 %

marganeci 0,08 mg 4 %
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II. eqsperimentuli nawili

II.1. kvlevis obieqtebi da meTodebi

obieqtebi:

kvlevis obieqtebad gamoyenebuli iyo: 

1. saferavis yurZnis koncentrirebuli tkbili, romelic 

damzadebulia sawarmoo pirobebSi - samsafexuriani pirdapir-

nakaduli amaorTqlebeli `EC- 316/3~. (`Dellata tofola~,  `Fenko~).  
S.p.s. `gruzvinpromi~, q. gurjaani.

2. saferavis yurZnis klertisgan damzadebuli wyal-spir-

tiani nayeni. saferavis jiSis yurZeni aRebuli iyo teqniku-

ri simwifis periodSi 2010-2012 ww mosavlidan sezonze, misi 

adgilgavrcelebis mixedviT, kerZod, axaSnis (fafris veli), 

kardenaxis (axoebi), qinZmaraulis, winandlis da nafareulis 

venaxebidan. saferavis klertis, rogorc yurZnis gadamuSave-

bis narCenis, wyal-spirtian nayeni damzadda haerze, mSrali da 

daqucmacebuli nedleulisgan wyliani eTanoliT gamowvlil-

vis safuZvelze. 

3. bunebrivi stilbenoidebSemcveli fenoluri koncen-

trati. mis dasamzadeblad gamoyenebuli  iyo vazis erTwliani 

ylorti (anasxlavi). stilbenoidebis gamowvlilvis mizniT 

anasxlavi daqucmacda, gaSra haerze da Catard  eTanoliT 

eqstraqcia cxel pirobebSi. eqstraqtis specialuri sqemiT da-

muSavebis Sedegad, miRebuli iqna stilbenoidebSemcveli feno-

luri koncentrati, romelic gamoyenebuli iyo biologiurad 

aqtiuri kvebiTi danamatis dasamzadeblad.

4. aromatizatoris dasamzadeblad gamoyenebuli iqna aR-

mosavleT saqarTveloSi, kerZod, TuSeTis dacul terito-

riebSi mozardi begqondaras (Thymus serpyllum) miwis zeda naw-

ilebis wyal-spirtiani nayeni. nayeni damzadda haerze gamSrali 

da daqucmacebuli obieqtidan eqstraqciiT,  wyliani eTano-

lis saSualebiT.

5. Cems mier SemuSavebuli axali teqnologiiT damzadebu-

li biologiurad aqtiuri kvebiTi danamati `Georgian Vitae rimas 
XXI~, romelic  gamokvleuli iqna organoleptikuri da qimiuri 
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maCveneblebis mixedviT, maT Soris biologiurad aqtiuri niv-

Tierebebis Semcvelobaze.

meTodebi:

1. maRalefeqturi siTxuri qromatografiis meTodi. Cems 

mier identficirebuli stilbenoidebis da sxv. fenoluri 

naerTebis - acetovanilonis (ponicinis), α-konidendrinis, 

formononetinis da cinarozidis gansazRvra Catarda maRale-

feqturi siTxuri qromatografiis meTodiT, naerTTa jgufe-

bisTvis Sesabamis pirobebSi.

a) stilbenoidebisTvis: qromatografi - ”Varian”, sve-

ti - Mikrosorb 100  C18, 250x4,6 LXId (mm); eluenti A: 0,025% 

triftorZmarmJava;  eluentiB: acetonitrili (ACN)/A, 80/20. 

gansazRvra Catarda gradientis reJimSi: 0_35wT 20_50%; B35_40 
wT 50_100%; 41-46 wT 100%; 46-48 wT 100-20%; 48-53 wT 20%. 

talRis sigrZe 306 nm. eluentis miwodebis siCqare 1 ml/wT 

(gibelia da sxv., 2006).

stilbenoidebis Tvisebrivi analizi Catarda Txelfeno-

vani  qromatografiis meTodiT silikagelis firfitaze (Sorbfil, 
ПТСХ- П-А 10х20), sistemad gamoyenebuli iyo organul gamxsnel-

Ta narevi - qloroformi: meTanoli (80:20) da qromatogramebi 

gamJRavnda diazotirebuli sulfanilis mJaviT.

b) acetovanilonis (ponicinis), α-konidendrinis, for-

mononetinis da cinarozidis gansazRvra Catarda  siTxur qro-

matografze ~Varian. Prostar”, Semdeg pirobebSi: sveti - Supercosil 
LC-18-DB. 25 smx4,6mm, 5μm. eluenti A-0,5%-iani  H

3
PO

4
-is wy-

alxsnari; eluenti B - 50%-iani  acetonitrili; 0,5%-iani H
3
PO

4
; 

49,5% - H
2
O. eluentis miwodebis siCqare 1ml/wT. deteqtori 

- ultraiisferi. TiToeuli nivTierebis raodenobrivi gansaz-

RvrisaTvis qromatografireba Catarda sxvadasxva talRis sig-

rZeze: acetovanilonis - 269 nm-ze, α-konidendrinis - 206 nm-

ze, formononetinis -201 nm-ze, xolo cinarozidis - 207 nm-ze.

aRniSnuli nivTierebebi individualuri saxiT aRebuli iyo 

Sesabamisi kvleviTi institutebidan: acetovaniloni (ponicini) 

da α-konidendrini - latviis mecnierebaTa akademiis merqnis 

qimiis institutidan (q. riga); formononetini da cinarozidi 
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- uzbekeTis mecnierebaTa akademiis mcenareuli nivTierebebis 

qimiis institutidan (q. taSkenti). aRniSnuli individualu-

ri nivTierebebi gamoyenebuli iyo mowmeebis saxiT. sakvlevi 

obieqtebidan aRniSnuli nivTierebebis identifikaciis mizniT 

maTi individualuri saxiT gamoyofa moxda preparatulad, si-

likagelis gamoyenebiT.

kvlevis obieqtebidan individualuri nivTierebebis iden-

tifikacia Catarda ultraiisferi, infrawiTeli speqtrebis 

da lRobis temperaturis safuZvelze, Sesabamis mowmeebTan 

SedarebiT da aseve gaTvaliswinebuli iqna qromatografiuli 

maCveneblebi: qromatografiuli laqis Rf da gamJRavnebis Sem-

deg laqis Seferiloba. lRobis temperatura ganisazRvra xe-

lsawyoze `MEL TEMP 3~. ultraiisferi speqtri gadaRebuli 

iqna speqtrometrze `VARIAN ~, CARRY 100, xolo infrawiTeli 

- `THERMO NICOLET ~, AVATAR 370.

    ultraiisfer ubanSi 200-300 nm intervalSi individua-

luri nivTierebebis raodenobrivi  speqrtofotometruli gan-

sazRvrebebi, aseve  maTi sakalibro grafikebis asagebad saWiro 

optikuri simkvriveebis dadgena moxda speqtrofotometrze 

`GENESYS 10uv”. rac Seexeba speqtrofotometrul gansazRvrebs 

300 nm talRis sigrZis zemoT, Catarda speqtrofotometrze 

`UN”CO”.
2. gazuri qromatografiis meTodi. begqondaras aromatul 

nayenSi aromatwarmomqmneli komponentebis gansazRvris mizniT, 

upirveles yovlisa, nayenidan gamoiyo pentan-eTeriani fraq-

cia. nayeni srulad gamoiwvlila pentan-dieTileTeris nare-

viT (2 : 1). pentan-eTeriani fraqcia damuSavda TanmimdevrobiT 

jer wyliT, Semdeg ki NaHCO
3
-is 2%-iani xsnariT. damuSavebul 

fraqcias gauwyloebis mizniT daemata uwylo Na
2
SO

4
 da moxda 

dayovneba. Semdeg gaifiltra 17-180C temperaturaze da msub-

uqad, igive temperaturaze  aorTqleba moxda specialur minis 

WurWelSi da dakoncentrirebuli fraqcia gaanalizebuli iqna 

gazuri qromatografiis meTodiT Semdeg pirobebSi: qromato-

grafireba tardeboda qromatografze ~Perkin Elmer. Clarus 500”; 
sveti kapilaruli - ~Supelcowax 10”; 60mх0,25mm.  gazmatarebeli 

- azoti. siCqare 1 ml/wT.
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3. kateqinebis gansazRvra. kateqinebis gansazRvra  mox-

da obieqtebidan winaswar gamowvliluli eTilacetatiani 

fraqciebis gamoyenebiT Tvisebrivad da raodenobrivad. Tvise-

brivi analizisTvis gamoyenebuli iqna qaRaldis qromato-

grafiis meTodi, sistemaSi n-buTanoli: ZmarmJava: wyali (4:1:2). 

qromatogramebis gamJRavneba moxda vanilinis reaqtiviT. ra-

odenobrivad kateqinebi ganisazRvra speqtrofotometruli 

meTodiT 500 nm talRis sigrZeze. aqve unda aRiniSnos, rom 

rogorc kateqinebis, aseve polimeruli proantocianidonebis, 

gansazRvra moxda eTilacetatiani fraqciebidan.

4. fenolmJavebis gansazRvra. fenolmJavebis gansazRvris 

mizniT klertis wyal-spirtian eqstraqts moscilda spirti,  

moxda Setutianeba, dakoncentrirda maduRari wylis abazanaze, 

Semdeg dakoncentrirebuli masa kvlav SemJavda, gamoiwvlila 

dieTileTeriT da eTeriani fraqciis gaanalizeba moxda Tvise-

brivad Txelfenovani qromatografiis meTodiT (Sorbfil, ПТСХ- 
П-А 10х20). sistemad gamoyenebuli iyo organul gamxsnelTa 

narevi - qloroformi: meTanoli (90 : 10) da qromatogramebi 

gamJRavnda diazotirebuli sulfanilis mJaviT.

5. Saqrebis Tvisebrivi analizi. mJavuri hidrolizis Sede-

gad warmoqmnili Saqrebis Tvisebrivi analizi Catarda qaR-

aldis qromatografiis meTodiT. sistemad gamoyenebuli iyo 

gamxsnelTa narevi: buTanoli - eTilacetati - propanoli - 

ZmarmJava - wyali (35 : 100 : 62 : 35 : 30). qromatograma gamJRavn-

da amoniumis qloridis da amoniumis molibdatis SemJavebuli 

nareviT (Skolniki da sxv., 1960).

6. antiradikaluri aqtivobis gansazRvra.  Cems mier iden-

tificirebuli fenoluri nivTierebebis da biologiurad aqti-

uri kvebiTi danamatis antiradikaluri aqtivoba ganisazRvra 

eleqtronuli paramagnituri rezonansuli (epmr) meTodis gam-

oyenebiT  (gardner, 1998).

7. elementebis gansazRvra. makroelementebi - K, Na, Ca, Mg 
da aseve rkinis Semcveloba ganisazRvra atomur-absorbciul 

speqtrometrze.

maRalefeqturi siTxuri qromatografiiT da gazuri qro-

matografiiT analizebi Catarda mevenaxeobis, meRvineobis da 
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mebaReobis institutis centralur laboratoriaSi. antiradi-

kaluri aqtivobani dadginda Tbilisis iv. javaxiSvilis saxe-

lobis Tbilisis saxelmwifo universitetSi. nivTierebebis 

ultraiisferi, infrawiTeli speqtrebis gadaReba, lRobis 

temperaturis gansazRvra Catarda iv. javaxiSvilis saxelobis 

saxelmwifo universitetis samedicino polimeruli masalebis 

institutSi.

II. 2. biologiurad aqtiuri stilbenoiduri  glikozidebis 

gamokvleva saferavis yurZnis wvenSi

im faqtis gaTvaliswinebiT, rom saferavis yurZnis dakon-

centrirebuli wveni warmoadgens Cems mier SemuSavebuli te-

qnologiiT damzadebuli biologiurad aqtiuri kvebiTi dana-

matis erT-erT ZiriTad ingredients, saWirod  CaiTvala masSi 

stilbenoidebis gamokvleva da Catarda eqsperimenti safera-

vis yurZnis wvenSi stilbenoiduri glikozidebis  identifik-

aciis mizniT.  

amisTvis gamoyenebuli iyo saferavis yurZnis wvenis  2011 

wlis mosavlis saferavis yurZnidan damzadebuli  wvenis ram-

denime varianti: a) naturaluri yurZnis wveni;  b) igive wveni 

dakoncentrirebuli;  g) igive wvenis mJavuri hidrolizati, 

d) warmoebaSi damzadebuli saferavis vakuum-tkbili. yurZnis 

wveni gamoiwura meqanikurad, daiwminda da oTaxis temperatu-

raze  samjeradad gamoiwvlila eTilacetatiT. eTilaceta-

tiani fraqciebi gaerTianda da dakoncentrirda rotaciul 

gadamdenze 40°C temperaturaze. igive yurZnis wveni duRiliT 

dakoncentrirda ise, rom moculoba Semcirda 3-jer (300 ml-

dan miRebuli iqna 100 ml koncentriebuli wveni). yurZnis wve-

nis titruli mJavianoba Seadgenda 8,4 g/l. miRebuli koncen-

trirebuli wveni gamoiwvlila eTilacetatiT. zemoaRniSnuli 

pirobebis analogiurad, mJavuri hidrolizatis misaRebad aRe-

buli iyo igive sawyisi yurZnis wveni, daemata koncentrirebu-

li HCl, ise rom sareaqcio areSi mJavis koncentraciam Seadgina 

10% da hidrolizi Catarda 80°C temperaturaze 3  saaTis gan-
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mavlobaSi. paralelurad, igive koncentraciis mJaviT, mJavuri 

hidrolizi Catarda duRilis pirobebSi. mJavuri hidrolizati 

ganeitralda da gamoiwvlila eTilacetatiT, dakoncentrirda  

rotaciul gadamdenze da moxda misi gaanalizeba.

miRebuli yurZnis wvenis eTilacetatiani fraqciebi da 

stilbenebi Tvisebrivad gaanalizebuli iyo Txelfenovani 

qromatografiis meTodiT (Sorbfil, ПТСХ-П-А 10х20; sistema - 

qloroformi: meTanoli, 80:20). qromatogramebi  gamJRavnda 

diazotirebuli sulfanilis mJaviT (nax.II.2.1.).

nax.II.2.1. saferavis yurZnis wvenis eTilacetatiani fraqciebis 

Txelfenovani qromatograma. sistema qloroformi: 

meTanoli (80:20). I) yurZnis wveni; II ) yurZnis tkbili; III) 

yurZnis dakoncentrirebuli wveni; IV) yurZnis wvenis mJavuri 

hidrolizati; V) trans-resveratroli; 

VI) ε-viniferini. 4. araidentificirebuli.

rogorc Txelfenovani qromatograma gviCvenebs, safer-

avis yurZnis wvenSi dafiqsirda ucnobi nivTierebebi, rom-

lebic yurZnis wvenis duRilisas mcirdebian, xolo mJavuri 

hidrolizis dros wvenSi aRar fiqsirdebian.  saZiebeli niv-
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Tierebebis qromatografiuli maxasiaTeblebi warmodgenilia 

cxr. II. 2.1. 

rogorc siTxuri qromatografiiT Cans, mJavuri hi-

drolizis Sedegad warmoiqmneba axali nivTierebebi, romlebic 

wvenSi ar aris, wvenis duRilisas Cndebian mcire raodenobiT 

(piki №5, RT-16,757 wT; piki №9, RT-26, 080 wT), xolo  mJavuri 

hidrolizisas maTi raodenoba SesamCnevad izrdeba (piki №7, 

RT-16, 86 wT; piki №12, 

cxrili II.2.1

saZiebeli nivTierebebis qromatografiuli maxasiaTeblebi

nivTiere-

ba, #

Rf laqis Sefer-

va

gamamJRavnebeli sistema

1 0.093 moyavisfe-

ro-narinjis-

feri

diazotirebuli 

sulafnilis 

mJava

qloroformi: 

meTanoli 

(80:20)

2 0.187 moyavisfe-

ro-narinjis-

feri

diazotirebuli 

sulafnilis 

mJava

qloroformi: 

meTanoli 

(80:20)

3 0.26 yviTeli diazotirebuli 

sulafnilis 

mJava

qloroformi: 

meTanoli 

(80:20)

4 0.39 moyavisfe-

ro-narinjis-

feri

diazotirebuli 

sulafnilis 

mJava

qloroformi: 

meTanoli 

(80:20)

5 0.51 bordosferi diazotirebuli 

sulafnilis 

mJava

qloroformi: 

meTanoli 

(80:20)

mJavuri hidrolizis Sedegad warmoqmnili individualu-

ri nivTierebebi TavianTi Rf-iT, ultraiisfer ubanSi naTebiT 

da ultraiisfer speqtrSi STanTqmis maqsimumiT, maRalefeq-

turi siTxuri qromatografiiT, identificirdeba rogorc 

trans-resveratroli da ε-viniferini.



53

 
trans-resveratroli                    ε-viniferini

a

b
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g

d
nax.II.2.2. saferavis yurZnis dakoncentrirebuli wvenis (a), 

mJavuri hidrolizatis (b), trans-resveratrolis (g) da 

ε-viniferinis (d) siTxuri qromatograma

 rogorc siTxur qromatogramaze Cans, hidrolizis Se-

degad Semcirda pikebi №7, №8, №4 (nax. II.2a), amavdroulad 

mJavuri hidrolizis Sedegad gaizarda pikebi №7, №12 da ax-

lad warmoiqmna piki №1, №2 da  №5 (nax. II.2.b).
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hidrolizatebSi aglikonebis trans-resveratrolis da 

ε-viniferinis, monosaqaridebidan ki, glukozis arseboba, miu-

TiTebs saferavis yurZnis wvenSi maTi glukoziduri forme-

bis - Sesabamisad trans- piceidis da ε-viniferinis glukozidis 

Semcvelobaze. saWiroa aRiniSnos is faqti, rom yurZnis wvenSi 

trans-resveratrolis raodenoba damokidebulia wvenis miRe-

bis xerxze,  kerZod, yurZnis naturaluri wveni am  nivTiere-

bas kvalis saxiT Seicavs. bunebrivi organuli mJavebis Tanao-

biT da koncentrirebisas  ganicdis nawilobriv hidrolizs 

ise, rom warmoqmnili trans-resveratrolis koncentracia 

Seadgens 0,4mg/l, mJavuri hidrolizis Sedegad,  trans-res-

veratrolis koncentracia imatebs 7,3 mg/l- mde. saferavis  

yurZnis vakuum-tkbilSi trans-resveratrolis koncentracia 

Seadgens 1,32mg/l, tkbilis nawilobrivi mJavuri hidrolizis 

Sedegad igi imatebs   3,08mg/l -mde,  xolo sruli hidroliziT 

- 21,8mg/l-mde, yurZnis tkbilSi ε-viniferinis koncentracia 

- 1,3mg/l, mJavuri hidrolizis Sedegad gaizarda 11,5 mg/l-

mde. es cvlileba miuTiTebs yurZnis tkbilSi ε-viniferinis 

glikoziduri formiT arsebobaze.

rac Seexeba mkacr pirobebSi Catarebul mJavur hi-

drolizats, Txelfenovan qromatogramaze ultraiisferi 

sxivebis ubanSi SeimCneva intensiuri Seferva trans-resvera-

trolis Sesabamis mdgomareobaze, magram es ar mJRavndeba di-

azotirebuli sulfanilis mJaviT, rac miuTiTebs aRniSnul 

nivTierebaSi fenoluri hidroqsilis ar arsebobaze. es naerTi 

individualuri saxiT preparatulad gamoyofili, ultrai-

isfer speqtrSi iZleva maqsimalur STanTqmas 278 nm talRis 

sigrZeze, rac Seesabameba stilbenis struqturas.  nivTiereba 

4 (nax.II.2.1), mJavuri hidroliziT warmoqmnis trans-resvera-

trols.  ultraiisfer ubanSi axasiaTebs STanTqmis maqsimume-

bi - 308 nm da  335 nm  (nax.II.2.3) es nivTiereba identificirda, 

rogorc trans-piceidi (4’,5-dihidroqsi-stilben-3-O-β-D-glu-

kopiranozidi) (polidatini).
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nax.II.2.3. sakvlevi naerTebis ultraiisferi speqtri:

a) trans-piceidi; b) gardaqmnili trans-resveratroli

piceidi C20H22O8; Mr-390

trans-piceidis molekulaSi trans-resveratrolis masu-

ri wilis da hidrolizis Sedegad warmoqmnili trans-resver-

atrolis raodenobis gaTvaliswinebiT, saferavis yurZnidan 

meqanikurad miRebuli naturaluri wveni trans-piceids Sei-

cavs 12,4 mg/l koncentraciiT. warmoebaSi damzadebuli saf-
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eravis vakuum-tkbilSi ki - 35,4 mg/l, sxvaoba ganpirobebulia 

yurZnis gamownexviT da wvenis koncentrirebiT.

zogierTi mkvlevaris mier yurZnis wvenSi gansazRvru-

li iqna trans-resveratroli, magaliTad, iaponur yurZnis 

wvenSi resveratrolis koncentracia aRmoCnda 0,04-0,44 mg/l 

farglebSi (iasui da sxv., 1997). avtorTa monacemebiT, wiTe-

li yurZnis wvenebSi trans-piceidis koncentracia saSualod 

Seadgens 3,38 mg/l, xolo cis-piceidi - 0,79 mg/l. amavdrou-

lad   trans-rezveratroli - 0,5 mg/l da cis-resveratroli 

- 0,06 mg/l. TeTri yurZnis wvenSi trans-piceidis Semcveloba 

aris 0,18 mg/l, xolo cis-piceidi - 0,05 mg/l (romero-perezi-

da sxv. 1999). konkordis yurZnis wvenSi stilbenebis saerTo 

raodenoba Seadgens 20,5 mg/l (voterhausi da sxv. 1994). TeTri 

muskatis wvenSi stilbenebis saerTo koncentracia meryeobs 

0-1,44 mg/l, xolo wiTeli muskatis wvenSi 0.7-11,5 mg/l  (rome-

ro-perezi da sxv. 1999). 

stilbenoidebis biologiuri aqtivoba dadgenilia sxva-

dasxva mimarTulebiT,  kerZod isini amJRavneben antioqsidan-

tur (piveri  da sxv., 2003;  Cangi da sxv., 1992) antibaqteriul 

(bavaresko da sxv., 2008), antivirusul (orsini da sxv., 1997) 

da sxva aqtivobebs. am aqtiurobis gamo samkurnalo-profilaq-

tikur zemoqmedebas axdenen gul-sisxlZarRvTa, iSemiuri, sim-

sivnuri da sxva daavadebebis mimarT (iangi da sxv., 1997; szmit-

ko da sxv., 2005;  klatski da sxv., 1997; balestrierida sxv., 

2008). 

mecnieruli kvlevebis Sedegad gamovlenilia trans-res-

veratrolis glukozidis - piceidis  biologiuri aqtivoba. 

igi ainhibirebs Trombocitebis agregacias  (renimali da sxv., 

2005;  Sizo toda da sxv., 2004; bilardi da sxv., 2002; piveri 

da sxv., 2003). piceidi amcirebs adamianis organizmSi dabali 

simkvrivis lipoproteinebis daJangvas (privati da sxv., 2002). 

trans-piceidi aqveiTebs lipidebis Semcvelobas (piveri da 

sxv., 2003) da aseve ainhibirebs eikozanoidebis sinTezs (Cangi  

da sxv., 1992).

amgvarad, Catarebuli kvlevebis Sedegad, saferavis 

yurZnis wvenSi pirvelad iqna identificirebuli trans-res-
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veratrolis glukozidi piceidi (4’,5-dihidroqsi _ stil-

ben-3-0-β-D-glukopiranozidi) da ε-viniferinis glukozidi. 

aRniSnuli stilbenoidebis Semcveloba dadebiTi maxasiaTebe-

lia, rogorc saferavis yurZnis wvenisTvis,  aseve biologi-

urad aqtiuri danamatisTvis - `Georgian Vitae rimas XXI~, maTi 

samkurnalo-profilaqtikuri Rirebulebis TvalsazrisiT (be-

JuaSvili, elaniZe,  2013).

II. 3. saferavis klertis wyal-spirtiani eqstraqtidan 

biologiurad aqtiuri nivTierebis - acetovanilonis 

(ponicinis) identifikacia

kvlevis mizans warmoadgenda, gamokvleuliyo saferavis 

klertis, rogorc yurZnis gadamuSavebis narCenis, fenoluri 

nivTierebebi,  SemdgomSi fenoluri naerTebiT mdidari kler-

tis eqstraqtis miRebis TvalsazrisiT. am mizniT gamoyenebuli 

iyo sxvadasxva mikroraionSi gavrcelebuli saferavis klerti 

(teqnikuri simwifis periodSi, yurZnis gadamuSavebis Sedegad 

darCenili). saferavis adgilgavrcelebis mixedviT SeirCa: ax-

aSnis (fafris veli), kardenaxis (axoebi), qinZmaraulis, winand-

lis da nafareulis venaxebidan. 

saferavis klerti gaSroba moxda haerze 15-20 % tenia-

nobis Semcvelobamde, daqucmacda 0,1-0,5 mm zomiT da Catare-

buli iyo  amomwuravi eqstraqcia 80%-iani eTilis spirtiT 

(eqstraqcia Catarda safexurebrivad, TiToeuli safexuris 

xangrZlivoba Seadgenda 30 wT, 80°C temperaturaze). miRebu-

li eqstraqti gamokvleuli iqna fenoluri naerTebis Semcve-

lobaze. kerZod, ganisazRvra saerTo fenoluri nivTierebebi, 

proantocianidinebi (ologomeruli da polimeruli) da kate-

qinebi.

rogorc cxrili II.3.1.-is monacemebi gviCvenebs, saferavis 

klerti mdidaria aRniSnul naerTTa jgufebis SemcvelobiT 

da maTi siWarbiT gamorCeulia kardenaxis da axaSnis adgil-

gavrcelebis saferavis klerti. gansazRvrul fenolur naerT-

Ta Soris dominantia polimeruli proantocianidinebi, rom-



59

lebic TiTqmis erTnairi koncentraciiT gvxvdeba kardenaxis 

da axaSnis saferavis klertSi, magram amave dros aRemateba 

qinZmaraulis, nafareulis da winandlis saferavis klertSi 

proantocianidinebis Semcvelobas.

cxrili II. 3. 1.

fenolur naerTTa Semcveloba saferavis klertSi % m.m.m.

№ adgil-

gavrcelebi-

ssaxelwode-

ba

saerTo 

fenole-

bi

oligomeru-

li proanto-

cianidinebi

polimeru-

li proan-

tociani-

dinebi

kate-

qine-

bi

1 axaSeni 12,9 3,7 7,0 1,5

2 kardenaxi 13,3 3,9 7,5 1,3

3 qinZmarauli 12,6 3,2 7,2 1,0

4 winandali 12,5 3,5 7,0 1,2

5 nafareuli 12,5 3,6  7,1 0,9

saferavis klertSi fenolur naerTTa Semcvelobis dad-

genis Semdeg, laboratoriul pirobebSi momzadda saferavis 

klertis wyal-spirtiani nayeni, romelSic ganisazRvra igive 

fenoluri naerTebi.

saferavis klertis wyal-spirtian nayenebSi gansazRvruli 

iqna fenolur naerTTa Semdegi jgufebi, romlebic mocemulia 

cxril II.3.2-Si.

cxriliII.3.2.

fenolur naerTTa Semcveloba saferavis klertis wyal-spirtian 

nayenSi

saferavis 

klertis wy-

al-spirtiani 

nayeni

saerTo 

fenole-

bi, g/l

oligomeru-

li proanto-

cianidinebi, 

g/l

polimeru-

li proan-

tociani-

dinebi,g/l

kate-

qinebi, 

mg/l

axaSnis 8,0-8,5 2,5-2,8 4,5-4,8 385-410

kardenaxis 7,8-8,2 2,6-2,9 4,3-4,5 370-387

qinZmaraulis 7,9-8,5 2,7-3,0 4,5-4,9 375-390

nafareulis 8,0-8,5 2,8-3,2 4,4-4,6 380-405

winandlis 8,2-8,5 2,8-3,1 4,5-4,5 390-405
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saferavis klertis wyal-spirtian nayenSi fenoluri 

naerTebis Semcveloba Seesabameba TviT nedleulis - safera-

vis klertis fenoluri naerTebs, kerZod, saerTo fenoluri 

naerTebis TvalsazrisiT upiratesia da gamoirCeva kardenaxis 

da axaSnis saferavis klertis wyal-spirtiani nayenebi, xolo 

yvela sacdeli obieqtis fenolur naerTebs Soris domini-

rebs polimeruli proantocianidinebis koncentracia. feno-

luri naerTebis aseTi ganawileba kanonzomierad gamoixateba 

TiToeul obieqtSi, rogorc klertSi, aseve, Sesabamisad maT 

wyal-spirtian nayenebSi.

kateqinebis Tvisebrivi analizis Sedegad dadginda maTi 

analogiuri Semadgenloba. kerZod, kateqinebi warmodgenilia 

(+) kateqinis, (-) epikateqinis, galokateqinis da epigalokate-

qinis saxiT, romelTa Soris Warbobs (+) kateqini. (nax.II.3.1.)

nax.II.3.1. saferavis yurZnis klertis flavonoidebis qaRaldis 

qromatograma. sistema: n-buTanoli: ZmarmJava: wyali (4 :1 :2). 

gamamJRavnebeli - vanilinis reaqtivi. I. axaSenSi gavrcelebuli; 

II. kardenaxSi gavrcelebuli; III. qinZmaraulSi gavrcelebuli; IV. 

nafareulSi gavrcelebuli; V. winandalSi gavrcelebuli. 1) (+) 

kateqini; 2) (-) epikateqini; 3) (±) galokateqini; 4 (-) epigalokateqini.
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gagrZelda, ra klertis wyal-spirtiani eqstraqtis feno-

luri naerTebis gamokvleva, Seswavlili iqna masSi Semavali 

fenolmJavebis da fenolaldehidebis Tvisebrivi Semadgenlo-

ba. upirveles yovlisa, eqstraqti winaswar damuSada warmod-

genili sqemis mixedviT (sqema II.3.1)

sqema II.3.1. saferavis klertis wyal-spirtiani eqstraqtidan 

fenolmJavebis da fenolaldehidebis fraqciis gamoyofa

nayenebi gadadenili iqna rotaciul amaorTqlebelze 

spirtis mocilebis mizniT. dealkoholizirebuli nayeni Setu-

tianda NaOH-is xsnariT, ise rom  misi pH Seadgenda 7-8, Semdeg 

dakoncentrirda moduRare wylis abazanaze. dakoncentrire-

buli masa SemJavebuli iqna koncentrirebuli H
2
SO

4 
xsnariT, 

SemJavebuli masa moTavsda gamyof ZabrSi da gamoiwvlila 
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3-jeradad dieTileTeriT. Semdeg eTeriani fraqcia gaanali-

zebuli iqna Txelfenovani qromatografiis meTodiT  (Sorbfi l, 
ПТСХ- П-А 10х20), sistemaSi - qloroformi: meTanolo (90:10) 

da qromatogramebi gamJRavnda diazotirebuli sulfanilis 

mJaviT (nax. II.3.2.).

nax. II.3.2. saferavis yurZnis klertis dabalmolekuluri fenoluri 

naerTebis siTxuri qromatograma. sistema - qloroformi: 

meTanoli (90 :10), gamamJRavnebeli diazotirebuli sulfanilis 

mJava.

saferavis klerti adgilgavrcelebis mixedviT: I. axaSnis; 

II. kardenaxis: III. qinZmaraulis; IV. winandlis; V. nafareulis. 

1) galis mJava; 3) yavis mJava; 4) protokateqis mJava; 5) 

4-oqsibenzaldehidis; 6) 4-oqsibenzois mJava; 7) para-kumaris 

mJava; 8) ferulis mJava; 10) vanilinis mJavas; 12) iasamnis mJava; 

15) koniferilis aldehidi; 16) araidentificirebuli.

rogorc Txelfenovani qromatograma gviCvenebs, safera-

vis klertis nayenebSi fenolmJavebi warmodgenilia vanilinis, 

iasamnis, protokateqis, galis, para-kumaris, yavis da ferulis 

mJavebis saxiT. aseve dafiqsirda 4-oqsibenzaldehidi. fenolm-

Javebs Soris Warbobs iasamnis mJava. fenolmJavebi Semadgen-
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lobis mixedviT Tvisebrivad sakvlevi obieqtebi erTmaneTis-

gan ar gansxvavdebian. sayuradRebo aRmoCnda erTi faqti, rom 

qromatogramaze gamJRavnda erTi araidentificirebuli niv-

Tiereba mowiTalo-narinjisferi laqis saxiT (№16), romelic 

ar Seesabameboda arc erT fenolmJavas da mizanSewonilad iqna 

miCneuli, rom Catarebuliyo im ucnobi nivTierebis identifi-

cireba. am mizniT axaSnis saferavis klerti damuSavebuli iqna 

sqema II.3.2-is mixedviT.

 
sqema II.3.2. acetovanilonis (ponicinis) gamoyofis sqema saferavis 

klertis wyal-spirtiani eqstraqtidan

  haerze gamSrali da daqucmacebuli, 500 gr. axaSnis saf-

eravis klertisgan  damzadebuli iqna 40%-iani wyal-spirtiani 

nayeni. Semdeg, nayeni gaifiltra qaRaldis filtrSi, gadaide-

na rotaciul gadamdenze, moscilda spirti da dakoncentri-

rebuli masa gadatanili iqna gamyof ZabrSi. Semdeg, srulad 

gamoiwvlila dieTil-eTeriT da eTeriani fraqcia gaanalize-

buli iyo Txelfenovani qromatografiiT, sadac dafiqsirda 

saZiebeli naerTi, romelic gamoiyo preparatulad minis fir-

fitaze datanili specialuri silikagelis gamoyenebiT. prepa-

ratulad gamoyofili nivTierebis identifikaciis mizniT, Se-
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darda individualur nivTierebebs - acetovanilons (ponicins) 

da acetosiringons. rogorc qromatogramam gviCvena, aceto-

siringoni sakvlev obieqtSi ar dafiqsirda. qromatografiuli 

monacemebis mixedviT Rf 0,93 da laqis feriT, saZiebeli naerTi 

Seesabameboda acetovanilons (ponicins), magram sruli identi-

ficirebis mizniT Catarda misi ultraiisferi da infrawiTeli 

speqtroskopia da lRobis temperaturis gansazRvra (nax. II.3.3-

4.).

nax. II.3.3. saZiebeli naerTis ultraiisferi speqtri

nax. II.3.4. saZiebeli naerTis infrawiTeli speqtri
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speqtraluri maxasiaTeblebi Semdegia: ultraiisferi 

speqtri (dieTilis eTerSi) λ max (nm) -228; 269; 303. infraw-

iTeli speqtri (sm-1) – 3293 (OH-fenoluri); 1658 (C=O karboni-

luri jgufi); 1573 (aromatuli birTvi C= bmasTan erTad); 1511 

(aromatuli birTvis ConCxis rxevebi); 1450 (C-H bma meToqsilis 

jgufSi); 1357 (fenoluri OH); 1288 (C-O-C meToqsilidan); 1187 

(meToqsilis jgufi - OCH
3
).

saZiebeli naerTi lRveba 114-115°C-ze. speqtraluri mo-

nacemebis, speqtrofotometrze naCvenebi optikuri simkvrivee-

bis da sxva maCveneblebis mixedviT, saZiebeli nivTiereba srul 

SesabamisobaSi aRmoCnda Sesadarebel acetovanilonTan, ris 

safuZvelzec igi identificirda rogorc acetovaniloni anu 

ponicini. identificirebuli nivTiereba kargad ixsneba spirt-

Si, acetonSi, wyal-spirtian xsnarSi, cudad xsnadia civ wyalSi.

acetovaniloni (ponicini) C9H10O3 Mr-166. 

acetovanilonis identifikaciis Semdeg, saWiro iyo misi 

gansazRvra klertis wyal-spirtian eqstraqtSi. pirvel rig-

Si, misi gansazRvra moxda maRalefeqturi siTxuri qromato-

grafiiT, xolo optimaluri talRis dasadgenad saWiro iyo 

acetovanilonis qromatografireba ultraiisfer ubanSi 

dafiqsirebuli STanTqmis maqsimumebis mixedviT, kerZod, 228, 

269 da 303 nm talRis sigrZeze. maT Soris maqsimaluri farTo-
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bis piki dafiqsirda 269 nm-ze. aqedan gamomdinare, misi raode-

nobrivi gansazRvrac Catarda 269 nm talRaze (nax. II.3.5.a, b).

nax. II.3.5. (a). acetovanilonis (ponicinis) siTxuri qromatograma

nax. II.3.5. (b). saferavis klertis wyal-spirtiani nayenis 

dieTileTeriani fraqciis siTxuri qromatograma. 7- 

acetovaniloni.

acetovanilonis (ponicinis) Sesabamisi Sekavebis dro Sead-

gens 20,545 wT, misi koncentracia ki - 5,2mg/l.

vinaidan gamovlinda, rom ultraiisfer ubanSi aceto-

vanilonis maqsimaluri STanTqma aRmoCnda 269 nm talRis sig-

rZeze, amitom am dadgenili monacemis safuZvelze, speqtro-

fotometruli meTodiT acetovanilonis raodenobrivi 

gansazRvrisaTvis Sedgenili iqna sakalibro grafiki. am mizniT 
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damzadda acetovanilonis standartuli, sxvadasxva koncen-

traciis wyal-spirtiani xsnarebi da ganisazRvra maTi opti-

kuri simkvriveebi. acetovanilonis sakalibro grafiki moce-

mulia nax.II.3.6. sakalibro grafikis gamoyenebiT ganisazRvra 

ponicinis koncentracia sakvlev nayenebSi. miRebuli Sedegebi 

warmodgenilia cxrilSi II.3.3.

nax. II. 3.6. acetovanilonis speqtrofotometruli gansazRvris 

sakalibro grafiki (λ=269 nm)

cxrili II.3.3.

acetovanilonis (ponicinis) Semcveloba saferavis klertis 

wyal-spirtian eqstraqtebSi (mg/l)

saferavis adgilgavrcelebis 

dasaxeleba
koncentracia

axaSeni 5,2

kardenaxi 4,7

qinZmarauli 4,0

nafareuli 3,7

winandli 4,5

eqsperimentulad dadginda, rom klertis wyal-spirtian 

nayenebSi ponicinis Semcveloba meryeobs 3,7-5,2 mg/l inter-



68

valSi. maqsimaluri raodenoba dafiqsirda axaSnis saferavis 

klertis nayenSi.

sainteresoa  acetovanilonis (ponicinis), rogorc fe-

noluri nivTierebis biologiuri aqtivoba, romelic mravali 

samedicino kvlevis Sedegadaa dadasturebuli. Tumca unda 

aRiniSnos, rom misi farmakologiuri Tvisebebi pirvelad aRw-

erilia jer kidev 1883 wels germaneli farmakologis osvald 

Smidebergis mier. ponicini gamoyofili iqna Apocynum cannabi-
num-is fesvebidan. wlebis ganmavlobaSi ponicini gamoiyenebo-

da gulis daavadebebis samkurnalod. aseve aRsaniSnavia, rom 

1971 wels ponicini gamoyofili iqna himalaiSi gavrcelebuli 

samkurnalo mcenaridan Picrohiza kurro, romlis fesvebic xalxur 

medicinaSi gamoiyeneboda gulis, RviZlis, asTmis da RviZlis 

anTebiTi daavadebebis samkurnalod (kimi da sxv., 2010; Ceni, 

2004; brauni, 2007; zengi da sxv., 2004; Camoro da sxv., 2006). 

ponicinis biologiuri aqtivoba gamoixateba misi antioqsi-

danturi, antianTebiTi da antirevmatiuli efeqtiT. amasTanve, 

superoqsiduri radikalis ZiriTadi wyaros - (NADPH)-oqsida-

zis inhibitoruli TvisebebiT da sxva samedicino kvlevebiT 

dadasturebulia (NADPH)-oqsidazis aqtiuri moqmedebiT war-

moqmnili superoqsiduri radikalis mavne zemoqmedeba da ise-

Ti daavadebebis gaaqtiureba, rogoric aris iSemiuri insulti, 

Tavis tvinSi sisxlis mimoqcevis moSla, alcheimeris da par-

kinsonis daavadebebi. mkvlevarebi miuTiTeben ponicinis gamoy-

enebis efeqturobaze aRniSnuli daavadebebis samkurnalod da 

saprofilaqtikod (simoni da sxv., 2012).

literaturuli monacemebis garda, dadginda Cems mier 

gamoyofili acetovanilonis (ponicinis) antiradikaluri aq-

tivoba (epmr) meTodiT, romelmac Seadgina 33%. amgvarad, 

Catarebuli eqsperimentis Sedegad dadginda saferavis kler-

tis, rogorc sawarmoo narCenis, mdidari fenoluri Semadgen-

loba kaxeTis regionSi saferavis klertis adgilgavrcelebis 

mixedviT (axaSnis, kardenaxis, qinZmaraulis, nafareulis, winan-

dlis) fenoluri naerTebiT yvelaze mdidari aRmoCnda axaSnis 

da kardenaxis saferavis klerti. fenolur naerTebs Soris 

dominirebs polimeruli proantocianidinebi.
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saferavis klertis fenoluri naerTebidan pirvelad 

identificirda dabalmolekuluri, bilogiurad aqtiuri niv-

Tiereba acetovaniloni (ponicini). winamdebare Sedegebi gaT-

valiswinebuli unda iqnes biologiurad aqtiuri kvebiTi dana-

matis damzadebis teqnologiaSi (elaniZe da sxv., 2013).

II.4. stilbenoidebSemcveli koncentratis gamokvleva

im faqtis gaTvaliswinebiT, rom bunebrivi stilbenoideb-

iT mdidaria vazis erTwliani ylorti (anasxlavi) da aRniSnul 

stilbenoidebs naklebad, an ar Seicavs yurZnis klerti, ro-

melic gamoyenebulia miznobrivi produqtis dasamzadeblad. 

mizanSewonilad miviCnie, rom damzadebuliyo stilbenoideb-

Semcveli koncentrati, gamokvleuli yofiliyo misi Semadgen-

loba da igi gamoyenebuliyo biologiurad aqtiuri kvebiTi 

danamatis damzadebis teqnologiaSi. am mizniT daqucmacebul 

da haerze gamSral vazis erTwlian ylorts (anasxlavi), Cau-

tarda eqstraqcia 96%-iani eTilis spirtiT 80-90°C tempera-

turaze ukumacivris gamoyenebiT. cxeli eqstraqcia tarde-

boda safexurebrivad. sruli eqstraqciis Semdeg eqstraqtebi 

gaerTianda, dakoncentrirda vakuum-amaorTqlebelze da 

Semdeg, specialuri teqnologiuri etapebis ganxorcielebis 

Sedegad, gamoiyo misgan stilbenoidebSemcveli fraqcia, ro-

melic gaTvaliswinebulia miznobrivi produqtis dasamzadeb-

lad. aqve unda aRvniSnoT, rom stilbenoidebSemcveli koncen-

tratis sawarmoo pirobebSi misaRebad, SeiZleba gamoyenebuli 

iqnes Cems mier SemuSavebuli teqnologiuri sqema sxvadasxva 

produqtebis dasamzadeblad saWiro stilbenoidebis miRebis 

mizniT (sqema II. 4. 1.).
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sqema II. 4. 1. stilbenoidebSemcveli koncentratis miRebis sqema

miRebuli stilbenoidebSemcveli koncentrati gavaan-

alizeT stilbenoidebis Semcvelobaze. Tvisebrivad masSi 

lokalizebulia rigi stilbenoidebi: trans-resveratroli, 

ε-viniferini, tetrameruli stilbenebi da aseve araidentifi-

cirebuli stilbenoiduri naerTebi (nax. II.4.1.). anasxlavidan 

damzadebuli stilbenoidebSemcveli koncentratis Semadgen-

lobaSi stilbenebis garda dafiqsirda polimeruli proanto-

cianidinebis da kateqinebis garkveuli raodenoba (cxr.II. 4. 1.)
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cxrili II. 4. 1. 

anasxlavidan miRebuli stilbenoidebSemcveli koncentratis 

fizikur-qimiuri maCveneblebi

maCveneblis dasaxeleba norma

feri moyavisfro

gamWvirvaloba gamWvirvale, Sesqelebuli siTxe

gemo mTrimlavi, mwklarte

eTilis spirti, moc. % 2-3

saerTo fenolebi, g/l 12,0-14,0

trans-resveratroli, mg/l 650-750

e-viniferoni, mg/l 300-350

kateqinebi, mg/l 130-150

proantocianidinebi, g/l 8,5-9,7

nax.II.4.1. stilbenoidebSemcveli koncentratis Txelfenovani 

qromatograma. sistema-qloroformi: meTanoli (80:20); 

gamamJRavnebeli -diazotirebuli sulfanilis mJava. 

I.stilbenoidebSemcveli koncentrati; II.trans-resveratroli; III. 

ε-viniferini; IV. araidentificirebuli.
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rogorc qromatograma gviCvenebs, stilbenoidebTan er-

Tad dafiqsirda ucnobi nivTiereba da gadawyda misi iden-

tifikacia. am mizniT, igi gamoiyo sufTa saxiT preparatuli 

qromatografiis meTodiT da Sedarda individualur lignans 

α-konidendrins. identifikaciis mizniT gamoyenebuli iyo misi 

qromatografiuli monacemebi -  Rf -0,92 da gamJRavnebis Se-

degad mogvca muqi mowiTalo feris qromatografiuli laqa. 

aRniSnuli monacemebiT, saZiebeli naerTi msgavsia  α-koniden-

drinis, magram, garda am monacemebisa, sruli identifikaciis 

mizniT  Catarda misi speqtraluri analizi, Sedegebi  Sedar-

da individualuri α-konidendrinis speqtralur maCveneblebs. 

analizis Sedegad gairkva, rom saZiebeli naerTi lRveba 247-

248°C temperaturaze. ultraiisferi speqtri:  (EtOH), λmax 206 
nm da 284 nm; infrawiTeli speqtri: (vazelinSi) (sm-1), 3401 ( OH 

fenoluri), 2923, 1758, 1511, 1457 (nax. II.4.2-3.).

nax. II.4.2. α-konidendrinis ultraiisferi speqtri
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nax. II.4.3. α-konidendrinis infrawiTeli speqtri

Sedarda, ra saZiebeli nivTierebis da individualuri 

α-konidendrinis speqtraluri, speqtrofotometruli da qro-

matografiuli monacemebi, isini aRmoCnda erTmaneTis identu-

ri. amrigad, stilbenoidebSemcvel koncentratSi dafiqsirda 

aseve lignanis - α-konidendrinis arsebobac. 

α-konidendrini C20H20O6 Mr-356

aqve unda aRiniSnos, rom vazis anasxlavSi konidendrin-

is arseboba cnobilia adre Catarebuli gamokvlevebis Sede-
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gad, magram miuxedavad amisa, biologiurad aqtiuri stilben-

oidebis gverdiT α-konidendrinis arseboba dadebiTi faqtia 

misi Semdgomi gamoyenebis TvalsazrisiT.

kvlevis Semdgom etapze, miznad davisaxe SemuSavebuli 

yofiliyo α-konidendrinis gansazRvris optimaluri reJimi 

maRalefeqturi siTxuri qromatografiis meTodiT. am mizniT 

dadginda aRniSnuli nivTierebis  optimaluri talRis sigrZe 

206 da 284 nm-ze. α-konidendrinis Sesabamisi pikis Sekavebis 

dro - RT Seadgens 25,698 wT-s.  maqsimaluri farTobis piki 

dafiqsirda 206 nm talRis sigrZeze. amitom, Sesabamisad α-kon-

idendrinis koncentracia stilbenoidebSemcvel koncentratSi 

ganisazRvra 206 nm-ze, misi Semcveloba Seadgens 3,3mg/l  (nax.

II.4.4 a,b).

nax. II.4.4 (a). individualuri α-konidendrinis siTxuri 

qromatograma
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nax.II.4.4. (b). vazis anasxlavis stilbenoidebSemcveli fraqciis 

siTxuri qromatograma. 6. tetrameruli stilbeni; 9. trans-

resveratroli; 12. ε-viniferini; 13. α-konidendrini.

α-konidendrinis raodenobrivi gansazRvris mizniT 

SemuSavda speqtrofotometruli meTodi, risTvisac  sakali-

bro grafiki aigo sxvadasxva koncentraciis spirtxsnarebis 

optikuri simkvriveebis mixedviT (nax.II. 4.5).

 nax. II.4.5. α-konidendrinis speqtrofotometruli gansazRvris 

sakalibro grafiki (λ=206 nm)
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identificirebulma α-konidendrinis antiradikalurma 

aqtivobam (epmr) meTodiT Seadgina 35% (elaniZe da sxv., 2012).

II.5. mcenareuli aromatizatoris miReba da gamokvleva

sxvadasxva mcenareuli nedleuli gamoirCeva Taviseburi 

damaxasiaTebeli aromatwarmomqmneli nivTierebebis Semcvelo-

biT. aRniSnuli nivTierebebi, romlebic cnobilia eTerzeTebis 

saxelwodebiT, ZiriTadad warmodgenilia eTerebis, terpenu-

li  naerTebis, spirtebis da sxv. saxiT. eTerzeTebi farTod 

gamoiyeneba kvebis produqtebis teqnologiaSi specifikuri 

aromatis SesaZenad. aromatul mcenareebs Soris erT-erTi ga-

morCeuli adgili uWiravs begqondaras  (Thymus serpyllum). yove-

live zemoaRniSnulidan gamomdinare, saWirod miviCnie gamokv-

leuliyo  da gamoyenebuliyo begqondaras aromatwarmomqmneli 

nivTierebebi, SemdgomSi, wyal-spirtiani nayenis saxiT.  

 
sur. II.5.1. begqondara (Thymus serpyllum)

am mizniT, TuSeTis dacul teritoriebSi gavrcelebuli, 

haerze gamSrali da daqucmacebuli begqondaras miwiszeda 
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nawilebisgan damzadda wyal-spirtiani nayeni 40%-iani eTilis 

spirtis gamoyenebiT. aromatwarmomqmneli nivTierebebis gan-

sazRvris mizniT,  250 ml begqondaras wyal-spirtiani nayeni 

gadatanili iqna gamyof ZabrSi da  samjeradad gamoiwvlila 

pentan-eTeris (pentani: dieTil-eTeri, 2:1) nareviT. pentan-eTe-

riani fraqciebi gaerTianda da moxda gauwyloveba Na
2
CO

3
-is 

xsnaris damatebiT. Semdeg, gadatanili iqna specialur minis 

WurWelSi da aorTqleba moxda msubuqad oTaxis temperatu-

raze. dakoncentrirebuli fraqciis analizi Catarda  gazuri 

qromatografiis meTodiT.

nax. II.5.1. begqondaras wyal-spirtiani nayenis aromatwarmomqmneli 

nivTierebebis gazuri qromatograma; 3. α-pineni; 6. mirceni; 7. 

limoneni; 9. terpinoleni; 12. linalooli; 13. karvakroli; 14. 

Timoli; 15. citroneloni. 

qromatografiulma analizma gamoavlina, rom begqondaras 

wyal-spirtiani nayeni Seicavs sxvadasxva aromatwarmomqmnel 

nivTierebebs: α-pinenis, mircenis, limonenis, terpinolenis, 

linaloolis, karvakrolis, Timolis, citronelonis da sx-

vaTa saxiT, romelTa Soris dominantia α-pineni. aRniSnuli 

naerTebis gamo begqondaras wyal-spirtiani nayeni xasiaTdeba 

specifikuri Zlieri aromatiT da mizanSewonilia misi gamoy-

eneba sakveb produqtebSi aromatizatoris saxiT.
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vinaidan, begqondaras wyal-spirtiani nayeni miviCnie mizni-

brivi produqtis - biologiurad aqtiuri kvebiTi danamatis te-

qnologiaSi gamosayeneblad, amitom gadawyda Seswavliliyo misi 

fenoluri naerTebis Semadgenloba. am mizniT gamoyenebuliyo 

rogorc Tvisebrivi, ise raodenobrivi analizis meTodebi da 

dadginda cnobili da zogierTi ucnobi nivTierebis Semcveloba.

flavonoiduri nivTierebebis Tvisebrivi gamokvlevis 

mizniT, amoyenebuli iyo sistema n-buTanoli: ZmarmJava : wyali 

(4 : 1 : 2) da SedarebiT dabalmolekuluri fenoluri naer-

Tebis saZieblad ki sistema - qloroformi: meTanoli (80:20). 

flavonoiduri niTierebebis qaRaldis qromatogramebi gam-

JRavnda AlCl
3
-is spirtiani xsnariT da vanilinis reaqtiviT. Tx-

elfenovani qromatogramebi ki - diazotirebuli sulfanilis 

mJaviT. Txelfenovani qromatoframis monacemebma gamoavlina 

ucnobi nivTiereba, romelic xasiaTdeba Rf-0,8 da misi Sesa-

bamisi laqa gamJRavnebis Sedegad gvaZlevs intensiuri yviTe-

li feris laqas. aRniSnuli nivTiereba ar Seesabameboda arc 

erT fenolmJavas, arc lignans, arc fenolaldehidebs, magram 

iziflavon formononetinTan qromatografiuli Sedarebis 

Sedegad gamovlinda maTi msgavseba (Rf da laqis Seferilobis 

mixedviT) (nax. II.5.2).

nax. II.5.2. dabalmolekuluri fenoluri naerTebis Txelfenovani 

qromatograma. I - acetovaniloni; II - α -konidendrini; III - 

formononetini.
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qromatografiuli monacemebis garda, saZiebeli nivTiere-

ba gamoiyo sufTa saxiT preparatulad da Cautarda speqtra-

luri analizebi da dadginda lRobis temperatura. saZiebeli 

nivTierebis ultraiisferi speqtri: (EtOH) λ
max

 201 nm, 249 nm, 

298 nm. infrawiTeli speqtri (sm-1 ) 2923,  1596, 1458, 1373. (nax.

II.5.3-4). saZiebeli nivTierebis lRobis temperatura Seadgens 

257-261°C.

nax. II.5.3. saZiebeli nivTierebis ultraiisferi speqtri

nax. II.5.4. saZiebeli nivTierebis infrawiTeli speqtri
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zemoaRniSnuli monacemebis da individualuri for-

mononetinis Sedarebis safuZvelze, isini aRmoCnda erTmane-

Tis identuri da Cems mier preparatulad gamoyofili naerTi 

identificirda rogorc formononetini.

formononetini C16H12O4 Mr- 268

formononetinis raodenobrivi gansazRvris mizniT dadg-

inda siTxuri qromatografiis optimaluri reJimi da upirve-

les yovlisa, dadgenili iyo optimaluri talRis sigrZe. am 

mizniT gansazRvra Catarda 201 nm, 298 nm da 249 nm talRis 

sigrZeze. formononetinis Sesabamisi piki maqsimaluri far-

TobiT dafiqsirda 201 nm-ze. formononetinis Sesabamisi qro-

matografiuli pikis Sekavebis dro - RT Seadgens 42,18 wT-s 

da misma koncentraciam begqondaras wyal-spirtian eqstraqtSi 

Seadgina 0,5mg/l (nax. II.5.5a,b). 

nax.II.5.5.(a). formononetinis siTxuri qromatograma
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nax.II.5.5(b). begqondaras wyal-spirtiani nayenis siTxuri 

qromatograma

 

vinaidan, begqondaras wyal-spirtiani nayeni gaTvalis-

winebulia biologiurad aqtiuri kvebiTi danamatis dasamza-

deblad, amitom gadawyda Tvisebrivad Seswavliliyo misi 

flavonoiduri naerTebi. qaRaldis qromatografiis monace-

mebiT, begqondaras wyal-spirtiani eqstraqtidan gamoyofi-

li eTilacetatiani fraqcia Seicavs Semdeg flavonoidebs: 

ruTins, kvercetins, luTeolins da dabali Rf-is mqone ucnob 

nivTierebas. aRniSnuli naerTebi gamJRavnebulia AlCl
3
-is spir-

tiani xsnariT. aqve unda aRiniSnos, rom igive eTilacetatiani 

fraqciis qromatograma, romelic gamJRavnebulia vanilinis 

reaqtiviT, iZleva (+) kateqinis, (-) epikateqinis da galokate-

qinis Sesabamis intensiur vardisfer laqebs.

yovelive zemoaRniSnulidan gamomdinare, gadwyda 

gamokvleuliyo flavonoiduri bunebis ucnobi nivTiereba. 

am mizniT, igi gamoiyo preparatulad, gadaRebuli iqna misi 

ultraiisferi, infrawiTeli speqtrebi da aseve ganisazRvra 

lRobis temperatura. garda amisa, unda aRiniSnos, rom ucnobi 

nivTiereba Tavisi Rf-iT da laqis SeferviT, identurobas am-

JRavnebda cinarozidTan (luTeolinis glukozidTan) mimarTe-

baSi. amitom, preparatulad gamoyofil saZiebel nivTierebas 

Cautarda mJavuri hidrolizi 4 N HCl-is wyalxsnariT moduRare 

wylis abazanaze. hidrolizati gavacie oTaxis temperaturamde 
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da gamovwvlile eTilacetatiT. qromatografirebis Sedegad 

hidrolizatidan gamowvliluli nivTiereba aRmoCnda luTeo-

lini, rac srul SesabamisobaSia individualuri cinarozidis 

hidrolizatidan gamowvlilul nivTierebasTan (nax.II.5.6).

nax.II.5.6. cinarozidis da luTeolinis qaRaldis qromatograma. 

 sistema n-buTanoli: ZmarmJava: wyali (4:1:2). 1. saZiebeli naerTi; 

2. individualuri cinarozidi; 3. hidrolizis produqti; 4. 

individualuri luTeolini.

garda hidrolizis Sedegebisa, speqtraluri monaceme-

biTac dadginda saZiebeli nivTierebis da individualuri 

cinarozidis identuroba (nax.II.5.7-8). saZiebeli nivTierebis 

ultraiisferi speqtri: (EtOH) λ
max

207nm, 256 nm, 348 nm; xolo in-

frawiTeli speqtri (sm-1)  2923, 1604, 1658, 1458, 1374, 1272. sa-

Ziebeli nivTierebis lRobis temperatura Seadgens  240-242°C.

nax.II.5.7. saZiebeli nivTierebis ultraiisferi speqtri
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nax.II.5.8. saZiebeli nivTierebis infrawiTeli speqtri 

amgvarad, begqondaras flavonoidur nawilSi dafiqsire-

buli ucnobi nivTiereba aRmoCnda cinarozidi (luTeolinis 

glukozidi).

cinarozidi C21H20O11Mr- 286

cinarozidis raodenobrivi gansazRvris mizniT, Catarda 

misi siTxuri qromatografireba. siTxuri qromatografireba 

moxda 207 nm-ze, 256 nm-ze da 348 nm-ze. maT Soris, maqsimalu-

ri farTobis qromatografiuli piki gamovlinda 348 nm tal-

Ris sigrZeze. cinarozidis Sesabamisi qromatografiuli pikis 

Sekavebis dro - RT Seadgens 27,466 wT-s da misma koncentra-
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ciam  begqondaras wyal-spirtian nayenSi Seadgina 2,7 mg/l (nax.

II.5.5b,g).

nax.II.5.5. (g). cinarozidis siTxuri qromatograma

literaturuli monacemebiT, identificirebuli nivTier-

ebebi - formononetini da cinarozidi xasiaTdebian mniSvnelo-

vani biologiuri aqtivobiT. lucernaSi (laT. Medicago) da 

vardisfer  anu Svedur samyuraSi (Trifolium hybridum) aRmoaCe-

nili iqna izoflavoni formononetini da dadginda misi fi-

toestrogenuli Tviseba. agreTve dadgenilia, rom formonone-

tini pasuxismgebelia reproduqtiul disfunqciaze mcoxnav 

cxovelebSi da virTxebSi. sakvebSi damatebuli formononeti-

ni da bioxanini A, gardaiqmnebian RviZlSi mitosomuri fer-

mentebis daxmarebiT. izoflavonebs aqvs sasargeblo estro-

genuli efeqtebi, dadebiTad moqmedeben gul-sisxlZarRvTa 

sistemaze, amcireben simsivnis warmoqmnis risks. dadgenilia 

formononetinis, rogorc fitoestrogenuli, aseve antioqsi-

danturi efeqturoba. cinarozids gamoxatuli aqvs hipoazo-

temiuri Tviseba. cinarozidi dadebiTad moqmedebs azotis 

cvlaze, rac iwvevs narCeni azotis da Sardovanas Semcirebas 

sisxlSi Tirkmlis ukmarisobiT daavadebul cxovelebSi. cin-

arozids gaaCnia hipolipidemuri  da antiqolesterinuli aq-

tivoba (Cangi da sxv., 2004; Sati, 1968; nagao da sxv., 2001;  toe-
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lesoni da sxv., 2002;  mu  da sxv.,2009; iuldaSevi, 1988).

formononetinis da cinarozidis antiradikaluri aqtivo-

ba (epmr) meTodiT Seadgens, Sesabamisad,  21% da 54% (elaniZe 

da sxv. 2013).

II. 6. biologiurad aqtiuri danamatis „Georgian Vitae rimas 
XXI“ damzadebis teqnologiis SemuSaveba

rogorc ukve aRiniSna, kvlevis mizans warmoadgenda 

mecnierulad dasabuTebuli yurZniseuli warmoSobis biolo-

giurad aqtiuri kvebiTi danamatis damzadebis racionaluri 

teqnologiis SemuSaveba. am mizniT, pirvel rigSi Catarebuli 

iqna rigi eqsperimentebi, romelTa safuZvelzec teqnologi-

isTvis moazrebul ingredientebSi cnobili naerTebis gver-

diT, gamovlinda axali, biologiurad aqtiuri bunebrivi 

fenoluri naerTebi. kerZod, saferavis yurZnis klertSi aR-

moCnda acetovaniloni (ponicini), saferavis yurZnis tkbilSi, 

tans-resveratrolis glukozidi trans-piceidi (polidatini) 

da ε-viniferinis glukozidi, aseve, vazis stilbenoidebSem-

cvel koncentratSi trans-resveratrolTan, ε-viviferinTan, 

tetramerul stilbenebTan da sxv. stilbenoidebTan erTad 

dafiqsirda lignani α-konidendrini. amasTan erTad, aRsan-

iSnavia begqondaras aromatul eqstraqtSi biologiurad aq-

tiuri izoflavonis formononetinis da luTeolinis glu-

kozidis-cinarozidis gamovlena.

yovelive zemoaRniSnulidan gamomdinare, mizani iyo te-

qnologiur procesebSi identificirebuli biologiurad aq-

tiuri nivTierebebis maqsimaluri raodenobiT SenarCuneba. 

upirveles yovlisa, eqsperimenti Catarda saferavis yurZnis 

klertidan fenolur naerTTa miRebis optimaluri reJimebis 

SerCevis mizniT. am TvalsazrisiT, gadawyda dadgeniliyo kax-

eTis sxvadasxva raionebSi gavrcelebuli saferavis yurZnis 

klertSi fenoluri naerTebis Semcveloba da maTi eqstraqci-

is optimaluri pirobebi. am mizniT  gamoyenebuli iyo axaSnis 

(fafris veli), kardenaxis (axoebi), qinZmaraulis, nafareulis 
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da winandlis adgilgavrcelebis saferavis klerti, teqniku-

ri simwifis periodSi (rogorc yurZnis gadamuSavebis narCe-

ni). eqstraqciis xarisxze dadginda iseTi faqtorebis gavle-

na, rogoric aris nedleulis daqucmacebis xarisxi, eTanolis 

koncentracia da eqstraqciis drois xangrZlivoba. miRebuli 

Sedegebi warmodgenilia nax. II.6.1-12-is saxiT. 

nax. II. 6. 1. daqucmacebis xarisxis gavlena klertis wyal-spirtian 

nayenSi saerTo fenolur naerTTa dagrovebaze.

rogorc monacemebi gviCvenebs, eqstraqciis xarisxi uk-

uproporciul damokidebulebaSia obieqtis daqucmacebis 

xarisxTan. fenolur naerTTa maqsimaluri gamosavlianoba da 

Sesabamisad, maTi koncentracia wyal-spirtian nayenSi 0,5mm 

zomiT daqucmacebis Sesabamisia, xolo Semdeg gamosavlianoba 

mcirdeba da 2 mm zomiT daqucmacebisas aRwevs 3,5 g/l. aqedan 

gamomdinare, gasaTvaliswinebelia, rom klertis wyal-spir-

tiani eqstraqtebis misaRebad gamoyenebuli iqnes 0,5 mm zomiT 

daqucmacebuli obieqti.
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nax.II.6.2. daqucmacebis xarisxis gavlena polimeruli 

proantocianidinebis dagrovebaze klertis wyal-spirtian nayenSi.

rac Seexeba, nedleulis daqucmacebis xarisxis gavlenas 

polimeruli proantocianidinebis gamosavlianobaze da Ses-

abamisad, maT koncentraciaze wyal-spirtian nayenSi, naTlad 

Cans, rom 0,5 mm-dan iwyeba gamosavlianobis kleba. igi inten-

siuria 1mm-1,5mm-is intervalSi, xolo 1,5-2 mm-is intervalSi 

gamosavlianobis kleba ufro nakleb intensiuria. aqedan ga-

momdinare, polimeruli proantocianidinebis gamosavlianobis 

TvalsazrisiTac mizanSewonilia 0,5 mm zomiT daqucmacebuli 

nedleulis gamoyeneba.

nax. II.6.3. daqucmacebis xarisxis gavlena oligomeruli 

proantocianidinebis dagrovebaze klertis wyal-spirtian nayenSi.
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nax. II.6.4. daqucmacebis xarisxis gavlena kateqinebis dagrovebaze 

klertis wyal-spirtian nayenSi.

eqsperimentma daadastura, rom fenolur naerTTa 

dagroveba klertis wyal-spirtian nayenebSi ukuproporciulia 

klertis daqucmacebis zomisa. rogorc saerTo fenolebis, ise 

calkeuli fenoluri jgufebis gamosavlianobaze da Sesabami-

sad, maT koncentraciaze wyal-spirtian nayenebSi, mniSvnelo-

vani faqtoria daqucmacebis xarisxi da optimalur zomad gam-

ovlinda 0,5 mm-mde zomiT daqucmaceba.

nax. II.6.5. eTanolis koncentraciis gavlena saerTo fenolebis 

dagrovebaze klertis wyal-spirtian nayenSi.
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rogorc naxazi gviCvenebs, eTanolis koncentraciis cvl-

ilebisas 20-90% intervalSi klertis wyal-spirtian nayeneb-

Si saerTo fenolebis dagroveba aris araerTgvarovani. ker-

Zod, saerTo fenolebis koncentracia intensiurad izrdeba 

20%-ianidan 40%-mde eTanolis gamoyenebisas, 40-45% SualedSi 

aris umniSvnelo gansxvaveba, xolo 60%-dan iwyeba fenolur 

naerTTa koncentraciis Semcireba klertis wyal-spirtian nay-

enSi. aqedan gamomdinare, saerTo fenolebiT mdidari klertis 

wyal-spirtiani nayenis misaRebad mizanSewonilia 40% eTilis 

spirtis gamoyeneba eqstragentis saxiT.

nax. II.6.6. eTanolis koncentraciis gavlena polimeruli 

proantocianidinebis dagrovebaze klertis wyal-spirtian nayenSi.

rac Seexeba polimeruli proantocianidinebis dagrovebas 

klertis wyal-spirtian nayenSi, aqac analogiuri cvalebado-

ba aRiniSneba. 20-40% eTanolis gamoyenebisas, am intervalSi 

polimeruli proantocianidinebis zrda fiqsirdeba 2,5 g/l-

dan 4,2 g/l-mde. 60% eTanilis gamoyenebisas polimeruli pro-

antocianidinebis koncentracia TandaTanobiT klebulobs da 

90% eTanoliT eqstraqciisas misi raodenoba Seadgens 2,7g/l.
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nax.II.6.7.eTanolis koncentraciis gavlena oligomeruli 

proantocianidinebis dagrovebaze klertis wyal-spirtian nayenSi.

nax.II.6.8. eTanolis koncentraciis gavlena kateqinebis dagrovebaze 

klertis wyal-spirtian nayenSi.

kateqinebis dagroveba klertis wyal-spirtian nayenSi ga-

moixateba Taviseburi mrudis saxiT. kerZod, 20% eTanolis ga-

moyenebisas kateqinebis raodenoba sakmaod maRalia, maqsimums 

aRwevs 40% eTanoliT eqstraqciisas, xolo eTanolis koncen-

traciis Semdgomi zrdisas, kateqinebis raodenoba klertis wy-

al-spirtian nayenSi umniSvnelod izrdeba. zemoaRniSnuli eqs-

perimentebis Sedegad naTlad Cans, rom fenoluri naerTebis 

da misi Semadgeneli jgufebis eqstraqciisTvis optimaluria 
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40% eTilis spirtis gamoyeneba.

nax.II.6.9. dayovnebis drois gavlena saerTo fenolebis dagrovebaze 

klertis wyal-spirtian nayenSi.

rogorc eqsperimentis Sedegebi gviCvenebs, drois xangr-

Zlivoba mniSvnelovani faqtoria klertis wyal-spirtian nay-

enSi saerTo fenolebis koncentraciisTvis. dayovnebidan 10 

dRis ganmavlobaSi intensiurad izrdeba saerTo fenolebis 

koncentracia, xolo Semdeg es zrda araintensiuria 10-14 dRis 

ganmavlobaSi. Catarda dakvirveba, 14 dRis Semdeg fenoluri 

nivTierebebis araintensiur zrdas fenolur naerTTa romeli 

jgufebi Seesabameboda. cdis Semdeg gamovlinda, rom 14 dRi-

ani dayovnebis Semdeg nayenSi fenolur naerTTa araintensiuri 

raodenobrivi zrda gamowveulia ZiriTadad polimeruli pro-

antocianidinebis koncentraciis matebiT. vinaidan, Tavidanve  

miznad iyo dasaxuli, rom miRebuli yofiliyo klertis wy-

al-spirtiani nayeni, gajerebuli SedarebiT dabalmolekulu-

ri fenoluri naerTebiT, amitom mizanSewonilad iqna miCneu-

li eqstraqciis drois gaxangrZliveba da 14 dRiani periodis 

gagrZeleba. aqedan gamomdinare, optimaluri dayovnebis drod 

miCneuli iyo14 dRiani periodi. 
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nax. II.6.10. dayovnebis drois gavlena polimeruli 

proantocianidinebis dagrovebaze klertis wyal-spirtian nayenSi.

nax. II.6.11. dayovnebis drois gavlena oligomeruli 

proantocianidinebis dagrovebaze klertis wyal-spirtian nayenSi.
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nax. II.6.12. dayovnebis drois gavlena kateqinebis dagrovebaze 

klertis wyal-spirtian nayenSi.

Sedegebi gviCvenebs, rom saferavis klertis fenoluri 

naerTebiT mdidari wyal-spirtiani nayenis misaRebad optimal-

ur parametrebad gamovlinda klertis daqucmacebis xarisxi - 

0,1-0,5 mm zomiT, eTanolis koncentracia - 40% da dayovnebis 

drois sangrZlivoba 14 dRe.

eqsperimentis msvlelobisas, garda wyal-spirtiani nay-

enebisa, damzadda saferavis klertis wyal-spirtiani eqstraq-

ti cxel pirobebSi da misi maCveneblebi Sedarda oTaxis tem-

peraturaze damzadebul nayenis maCveneblebs. daqucmacebuli 

klertis eqstraqcia Catarebuli iyo cxel pirobebSi ukuma-

civris Tanaobisas 10 saaTis ganmavlobaSi. rogorc naxazi II. 

6.13. gviCvenebs, fenolur naerTTa eqstraqciis dinamika aris 

mzardi da dasawyisidan 6 sT-is ganmavlobaSi intensiurad iz-

rdeba fenolur naerTTa gamosavlianoba, xolo 6 sT-is Semdeg, 

fenolur naerTTa gamosavali araintensiuria. 
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nax. II. 6.13. saferavis yurZnis klertis fenolur naerTTa 

eqstraqciis dinamika cxel pirobebSi

imisTvis, rom SerCeuliyo biologiurad aqtiuri danama-

tis dasamzadeblad romeli eqstraqti iyo vargisiani - oTaxis 

temperaturaze dayenebuli nayeni, Tu cxel pirobebSi miRe-

buli eqstraqti, amisTvis Catarda maTi SedarebiTi Seswavla 

oTaxis temperaturaze  erT Tviani formireba-dayovnebis  pe-

riodSi.  rodesac, maTSi periodulad isazRvreboda xsnadi fe-

noluri nivTierebebi, aRmoCnda, rom cxel pirobebSi miRebuli 

klertis wyal-spirtian eqstraqtSi fenoluri nivTierebebi 

mcirdeba mniSvnelovani raodenobiT. es Semcireba, rogorc nax. 

II. 6.14.(a) gviCvenebs, iwyeba dayovnebidan erTi kviris Semdeg da 

erTi Tvis ganmavlobaSi cxeli eqstraqciis meTodiT miRebul 

wyal-spirtian eqstraqtSi xsnadi fenoluri naerTebis koncen-

tracia daaxloebiT utoldeba klertis wyal-spirtian nayenSi 

arsebul fenoluri naerTebis koncentracias.

C, გ/ლ
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nax. II.6.14.(a). saferavis klertis fenolur naerTTa raodenobrivi 

cvalebadoba erTTviani dayovnebis periodSi.1) sawyisi; 2) 7 dRe-

Rame; 3) 14 dRe-Rame; 4) 21dRe-Rame; 5) 30 dRe-Rame; 6) sawyisi; 7) 30 

dRe-Rame.

   
nax. II.6.14. (b). saferavis klertis fenolur naerTTa Semadgenlobis 

cvalebadoba erTTviani dayovnebis periodSi

amasTanve, eqsperimentma daadastura, rom fenolur naerT-

Ta raodenobrivi kleba ZiriTadad ganpirobebulia polimeru-

li proantocianidinebis raodenobrivi klebiT, anu fenolur 

naerTTa Semcireba cxeli eqstraqciiT miRebul eqstraqtSi 

ganpirobebulia oTaxis temperaturaze polimeruli proan-

tocianidinebis  gamoleqviT (nax. II.6 . 14. b).  kerZod, cxel 

pirobebSi damzadebul sawyis eqstraqtSi polifenolebis da 

dabalmolekuluri fenoluri naerTebis ganawileba Seadgen-
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da 70-75% da 25-30%. erTTviani dayovnebis Sedegad,  es ga-

nawileba Seicvala Semdegnairad: 58-60% da 40-42%. yovelive 

zemoaRniSnulidan gamomdinare, mizanSewonilia rom biologi-

urad aqtiuri kvebiTi danamatis dasamzadeblad gamoyenebu-

liyo saferavis klertis 40 moc. %-iani wyal-spirtiani nayeni. 

imis Sedegad, roca gamovlinda saferavis klertis wy-

al-spirtiani nayenis miRebis optimaluri pirobebi, amasTanve 

ukve dadgenili da SemuSavebuli  iyo vazis stilbenoideb-

Semcveli koncentratis miRebis teqnologiuri sqema (sqema II. 

4.1), gadawyda, rom es ori ingredienti miznobrivi produqtis 

dasamzadeblad gamoyenebuliyo ara cal-calke, aramed erTi 

mTliani stilbenoidebSemcveli fenoluri konventratis sax-

iT. am mizniT, produqti damzadda ramdenime SesarCevi varian-

tis mixedviT ingredientebis gansxvavebuli urTierTSefar-

debiT.

varianti 1. klertis fenoluri koncentrati Seeria stil-

benoidebSemcvel koncentrats SefardebiT (2:1),  intensiuri, 

meqanikuri morevis pirobebSi.

varianti 2. klertis fenolur koncentrats Seeria stil-

benoidebSemcveli koncentrati SefardebiT (1:1), Serevis dros  

injRreoda intensiurad.

varianti 3. klertis fenolur koncentrats Seeria stil-

benoidebSemcveli koncentrati SefardebiT (1:2). intensiuri, 

meqanikuri morevis pirobebSi.   

vinaidan, rogorc klertis fenolur naerTTa koncen-

trati, aseve stilbenoidebSemcveli koncentrati  aris Ses-

qelebuli, blanti, SemRvreuli wyliani siTxe da dayovnebis 

dros xdeba garkveuli wyalSi uxsnadi fenoluri naerTebis 

gamoleqva, mizanSewonilad CaiTvala, rom damzadebuli vari-

antebidan  SerCeuliyo is varianti, romelSic maqsimalurad 

iqneboda daculi rogorc stilbenoidebis, ise klertis fe-

noluri naerTebis ganawileba. am TvalsazrisiT, sayuradRebo 

aRmoCnda varianti 2-is mixedviT damzadebuli koncentrati, 

anu optimaluri aRmoCnda klertis fenoluri koncentratis 

da stilbenoidebSemcveli koncentratis urTierTSefardeba 

(1:1). aseTi SefardebiT damzadebul stilbenoidebSemcvel fe-
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nolur koncentratSi optimalurad aris ganawilebuli kler-

tis proantocianidinebi da sxva fenoluri naerTebi bunebriv 

stilbenoidebTan mimarTebaSi.

garda imisa, rom biologiurad aqtiuri danamati mniS-

vnelovania fenoluri naerTebis Tvisebrivi da raodenobrivi 

Semcvelobis TvalsazrisiT da am kuTxiT teqnologiis opti-

maluri parametrebis SerCeva metad mniSvnelovania, aranakle-

bi mniSvneloba eniWeba bad-is Senaxvis dros konservantebis 

gamoyenebas. im mizniT, rom SenarCunebuliyo bad-is ekolo-

giuri sisufTave, mizanSewonilad  CaiTvala gamoyenebuli-

yo askorbinis mJava (C vitamini) rogorc konservanti da ama-

vdroulad, rogorc antioqsidanti. amisTvis SeirCa askorbinis 

mJavis koncentracia, romelic miRebulia kvebis mrewvelobaSi 

produqciaSi dasamateblad - 50 mg/l. aseTi koncentraciiT 

daemata yvela variantis mixedviT damzadebul bad-s.

miRebuli Sedegebis gaTvaliswinebiT, biologiurad aqti-

uri kvebiTi danamatis racionaluri teqnologiis SesamuSaveb-

lad damzadda ramdenime sacdeli varianti:

varianti 1.   saferavis yurZnis koncentrirebuli tkbili 

(damzadebuli - S.p.s. `gruzvinprom~-Si, q. gurjaani),  ganzav-

da orjer sasmeli wyliT, energiulad SeinjRra meqanikurad, 

daemata bunebrivi stilbinoidebSemcveli fenoluri koncen-

trati 3 ml/l raodenobiT, intensiuri SenjRrevis Semdeg dae-

mata 25 ml/l mcenareuli aromatizatori da askorbinis mJava 

(vitamini C) 50 mg/l raodenobiT. SeinjRra energiulad da 3 

dRe-Ramis ganmavlobaSi, hermetulad daxurul WurWelSi, 10-

12°C temperaturaze dayovnda mSral, bnel adgilze. 

varianti 2. igive saferavis koncentrirebuli tkbili gan-

zavda orjer sasmeli wyliT, intensiuri SenjRrevis Semdeg 

daemata 5 ml/l raodenobiT stilbenoidebSemcveli fenolu-

ri koncentrati, 30 ml/l mcenareuli aromatizatori, daemata 

askorbinis mJava  50 mg/l raodenobiT, SeinjRra intensiurad 

da hermetulad daxurul WurWelSi 3 dRe-Ramis ganmavlobaSi 

dayovnda bnel, mSral adgilze 10-12°C temperaturaze.

varianti 3. give saferavis yurZnis koncentrirebuli tk-

bili ganzavda sasmeli wyliT orjer, daemata stilbenoideb-
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Semcveli fenoluri koncentrati 7 ml/l raodenobiT, 35 ml/l 

mcenareuli aromatizatori, askorbinis mJava 50 mg/l raode-

nobiT, SeinjRra intensiurad da 3 dRe-Ramis ganmavlobaSi, 

hermetulad daxurul WurWelSi, 10-12°C temperaturaze day-

ovnda bnel, mSral adgilze.

varianti 4. igive saferavis koncentrirebuli tkbili or-

jer ganzavda sasmeli wyliT, daemata 5 ml/l stilbenoideb-

Semcveli fenoluri koncentrati, mcenareuli aromatizatori 

30 ml/l raodenobiT,  50 mg/l askorbinis mJava, SeinjRra in-

tensiurad da hermetulad daxurul WurWelSi, 10-12°C tem-

peraturaze 3 dRe-Ramis ganmavlobaSi bnel, mSral adgilze 

dayovnda.

varianti 5. igive saferavis koncentrirebuli tkbili gan-

zavda orjer sasmeli wyliT, daemata 7 ml/l stilbenoidebSem-

cveli koncentrati, 35 ml/l mcenareuli aromatizatori,  50 

mg/l  askorbinis mJava, SeinjRra energiulad da 3 dRe-Ramis 

ganmavlobaSi, hermetulad daxurul WurWelSi, 10-12°C tem-

peraturaze dayovnda mSral, bnel adgilze.

biologiurad aqtiuri kvebiTi danamatis damzadebis te-

qnologia moiTxovs produqtis Senaxvis pirobebis dazustebas. 

am mizniT, zemoaRwerili variantebidan optimalurad SerCeul 

pirobebSi damzadebuli produqti  Senaxuli iyo erTmaneTis-

gan gansxvavebul pirobebSi. kerZod, hermetulad daxurul, 

sinaTlisaTvis gaumWvirval WurWelSi +3+4°C temperaturaze; 

igive temperaturaze, magram gamWvirvale WurWelSi, sadac Ta-

visuflad aRwevda mzis sxivebi, da produqti Senaxuli iyo ma-

civris pirobebSi, arahermetulad daxurul WurWelSi. samive 

variantis SemTxvevaSi  miRebuli iqna erTmaneTisgan gansxvave-

buli Sedegebi produqtSi arsebuli fenoluri naerTebisa da 

SaqarSemcvelobis mixedviT. pirvel variantSi, rodesac pro-

duqti inaxeba hermetulad daxurul, gaumWvirvale WurWelSi 

+3+4°C temperaturaze, masSi biologiurad aqtiuri fenolu-

ri naerTebis Semcveloba, romelic Tavis mxriv ganapirobebs 

bad-is antioqsidantur aqtivobas, ucvlelia eqvsi Tvis gan-

mavlobaSi. rodesac produqti inaxeba gaxsnil mdgomareobaSi, 

magram samacivro pirobebSi, SaqarSemcveloba mudmivi rCeba 
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erTi Tvis ganmavlobaSi, xolo erTi Tvis Semdeg, dawyebuli 

duRilis gamo, irRveva misi organoleptikuri maCveneblebi da 

qimiuri Sedgeniloba. rac Seexeba bad-is biologiurad aqtiur 

nivTierebebs, rogoricaa stilbenoidebi, ponicini, α-koniden-

drini, proantocianidinebi, kateqinebi - yvela maTganis kon-

centracia ucvlelia da aqedan gamomdinare ucvleli rCeba 

produqtis antioqsidanturi aqtivobac.

rac Seexeba bad-is Senaxvas dRis sinaTleze, gamWvirvale 

WurWelSi, magram hermetulad daxurul pirobebSi,  aq  SeiniS-

neboda  garkveuli cvlilebebi bad-is Semadgeneli  biolo-

giurad  aqtiuri naerTebis koncentraciaSi. cnobilia, rom 

(mesxi, 2005) stilbenebi mzis sxivebis moqmedebiT ganicdian 

garkveul gardaqmnebs, rac ganmeorda Cemi dakvirvebis peri-

odSic. rac Seexeba ponicins (acetovanilons) da  α-koniden-

drins, maT gamoavlines erTmaneTisgan mkveTrad gansxvavebuli 

reaqcia sinaTlis sxivebis mimarT. kerZod, ponicini gardaqm-

nas iwyebs mzis sinaTleze dayovnebidan mexuTe dRes da ori 

kviris  Tavze igi mTlianad gardaiqmneba, rac gamoixateba 

vizualurad xsnaris feris SecvliT - ufero, gamWvirvale 

ponicinis spirt-xsnari gardaiqmneba intensiuri  vardisferi 

Seferilobis spirt-xsnarSi. dakvirveba xdeboda sxvadasxva 

koncentraciis ponicinis spirt-xsnarze da gamovlinda, rom 

koncentracia gardaqmnis drois pirdapirproporciulia. anu 

yvelaze dabali koncentraciis xsnari 0,002 mg/ml gardaiqmneba 

sami dRis ganmavlobaSi, xolo maRali - 0,1 mg/ml spirt-xsnari 

srulad gardaiqmna aTi dRis ganmavlobaSi. aseTi gardaqmna ar 

gamovlinda α-konidendrinis SemTxvevaSi (nax.II.6.15).
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a

b
nax.II.6.15. acetovanilonis (ponicinis) (a) da α-konidendrinis (b) 

gardaqmnis dinamika sinaTleze dayovnebis periodSi.

rac Seexeba trans-resveratrols, igi garkveuli drois 

Sedegad sinaTlis sxivebis zemoqmedebiT  gardaiqmneba cis-res-

veratrolSi (sivrciT izomerSi) da aseve trans-resveratro-

lis nawili dimerizdeba da warmoqmnis ε-viniferins.

yovelive zemoaRniSnulidan gamomdinare, bad-is teqnolo-

giur instruqciaSi aucilebelia gaTvaliswinebuli iqnes Sen-

axvis pirobebi. kerZod, bad-i unda Seinaxos gaumWvirvale, muq, 

hermetulad daxurul WurWelSi  +3+4°C temperaturaze 6 Tvis 

ganmavlobaSi, xolo gaxsnil mdgomareobaSi momxmarebelma 

bad-i unda miiRos gaxsnidan 1Tvis ganmavlobaSi.
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aRniSnuli variantebis mixedviT damzadebuli biologi-

urad aqtiuri danamatebi gaanalizebuli iyo organoleptiku-

rad,  qimiuri maCveneblebis mixedviT da yovelive amis safuZ-

velze Camoyalibda biologiurad aqtiuri kvebiTi danamatis 

damzadebis teqnologiuri sqema (sqema II. 6. 1).

sqema II. 6. 1. biologiurad aqtiuri kvebiTi danamatis „Georgian Vitae 
rimas XXI“-is damzadebis teqnologiuri sqema
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SemuSavebuli sqemis mixedviT biologiurad aqtiuri kve-

biTi danamatis `Georgian Vitae rimas XXI~-is damzadebis teqno-

logia Camoyalibdeba Semdegnairad:

iReben saferavis yurZens, gadaamuSaveben, yurZnis wvens 

akoncentrireben samsafexurian pirdapirnakadul amaorTqle-

belze `EC-316/3~ da Rebuloben dakoncentrirebul yurZnis 

tkbils, romelsac inaxaven specialur aseptikur tomreb-

Si. klerts aSroben haerze, aqucmaceben  0,1-0,5 mm zomaze, 

utareben eqstraqcias 40%-iani eTilis spirtiT oTaxis tem-

peraturaze dayovnebiT 2 kviris gabmavlobaSi da Rebuloben 

wyal-spirtian nayens, romelsac akoncentrireben rotaciul 

gadamdenze da Rebuloben klertis fenoluri naerTebis kon-

centrats. koncentrats aTavseben hermetulad daxurul, muq 

minis WurWelSi da inaxaven macivarSi. 

vazis erTwliani ylorts (anasxlavs) aqucmaceben, aSroben 

haerze, utareben eqstraqcias 96%-iani  spirtiT da Semdeg 

specialuri teqnologiuri etapebis ganxorcielebis Sedegad 

gamoyofen stilbenoidebSemcvel preparats. stilbenoidebSem-

cvel preparats ureven klertis fenoluri naerTebis koncen-

tratSi da Rebuloben bunebriv stilbenoidebSemcvel feno-

lur koncentrats.

iReben TuSeTis daculi teritoriebidan ekologiurad 

sufTa begqondaras (Thymus serpyllum) miwiszeda nawilebs, 

aSroben haerze CrdilSi, aqucmaceben da amzadeben 40% wy-

al-spirtian nayens - aromatizators.

aqtiuri kvebiTi danamatis kupaJs amzadeben Semdegnairad: 

iReben saferavis dakoncentrirebul tkbils (aranakleb 65 bri-

qsi), anzaveben orjer sasmeli wyliT, anjRreven intensiurad 

da umateben stilbenoidebSemcvel fenolur koncentrats 5 

ml/l raodenobiT, mcenareul aromatizators 30 ml/l raode-

nobiT da askorbinis mJavas 50 mg/l koncentraciiT. sakupaJe 

narevs anjRreven isev intensiurad, gadaaqvT hermetulad dax-

urul WurWelSi da ayovneben bnel, mSral adgilze 3 dRe-Ra-

mis ganmavlobaSi 10-12°C temperaturaze. Semdeg Camoasxamen 

150-300 ml moculobis muq, sxivgaumtar specialur WurWelSi 

da axdenen mis realizacias.
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biologiurad aqtiuri kvebiTi danamati inaxeba gaxsnidan 

erTi Tvis ganmavlobaSi +5°C temperaturis farglebSi (maci-

varSi).

biologiurad aqtiuri kvebiTi danamatis `Georgian Vitae 
rimas XXI~ unda akmayofilebdes cxr. II. 6. 1. mocemul maCvene-

blebs.

cxrili II.6.1.

biologiurad aqtiuri kvebiTi danamatis „Georgian Vitae rimas XXI“ 

organoleptikuri da qimiuri maCveneblebi

maCveneblebis dasaxeleba norma

garegnuli saxe blanti, sirofismagvari 

siTxe

feri mowiTali-yavisferi

gamWvirvaleoba gaumWvirvali siTxe

gemo da aromati specifikuri

eqstraqtuli nivTierebebi, g/l 330-343

saerTo fenoluri naerTebi, g/l 10-13

proanticianidinebi, g/l 8-11

stilbenoidebi, mg/l 

trans-resveratroli 

trans-piceidi 

ε-viniferini

tetrameruli stilbeni

30-35

16,0-17,5

18-23

5-7

kateqinebi, mg/l 

maT Soris: 

(+)kateqini

(-) epikateqini 

(±) galokateqini

(-) epigalokateqini

700-900 

+  

+ 

+  

+  

saRebavi nivTierebebi 1,995

feris intensivoba (D420+ D520 +D620) 

K= D420/D520
29,85

1,216
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fenolmJavebi da fenolaldehidebi 

maT Soris: 

koniferilis aldehidi 

4-oqsibenzaldehidi 

para-kumaris mJava 

ferulis mJava 

vanilinis mJava 

4-oqsibenzois mJava 

iasamnis mJava 

yavis mJava 

protokateqis mJava 

galis mJava

+

+

+

+

+

+

+

+

+

+

sxva fenoluri nivTierebebi 

acetovaniloni (ponicini), mg/l 

α-konidendrini, mg/l

2-7

5-8

elementebi, mg/l 

K
Na
Ca
Mg
Fe

1008

287,2

54,2

70,8

1,65

askorbinis mJava (vitamini C) aranak-

leb mg/l

50

antiradikaluri aqtivoba, %, aranak-

leb

130

II. 7. teqnologiuri procesis algoriTmi

rogorc cnobilia, algoriTmi warmoadgens dasmuli amo-

canis amoxsnis im moqmedebaTa erTobliobis zust da srul 

aRweras raime xerxiT, romelTa mkacrad gansazRvruli Tan-

mimdevrobiT Sesruleba ganapirobebs amocanis warmatebiT 

gadawyvetas. Tavdapirvelad algoriTmis qveS gulisxmobdnen 

mxolod ricxvebze oTxi ariTmetikuli moqmedebis Sesrulebis 

wesebs. amJamad, algoriTmi obieqtze mimdinare teqnologiuri 
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procesebis, Tu sxvadasxva saxis operaciebis ganxorcielebis 

calkeuli wesebis, moqmedebebisa da garkveuli bijebis er-

Tobliobaa, romelic gamoiyeneba nebismier sferoSi. yvelaze 

meti gamoyeneba algoriTmma hpova informatikaSi da mWidro 

kavSirSia kompiuterTan, romelic imarTeba programebiT da 

muSaobs sxvadasxva algoriTmiT. algoriTmis Cawera ZiriTa-

dad xdeba blok-sqemis saSualebiT.

naSromSi dasmuli amocana - biologiurad aqtiuri kvebi-

Ti danamatis `Georgian Vitae rimas XXI~ warmoebis teqnologiu-

ri procesi, rogorc misi Sinaarsidan Cans, Seicavs garkveu-

li sirTulis moqmedebaTa erTobliobas. aqedan gamomdinare, 

vfiqrob, am SemTxvevaSi algoriTmis Sedgenis saWiroeba mniS-

vnelovania. pirvel rigSi, algoriTmi daxmarebas gauwevs konk-

retul momxmarebels, xolo meore mxriv, aRniSnuli teqnol-

ogis algoriTmis kompiuteruli codnis baza (moTavsebuli 

kompiuterul mexsierebaSi), saSualebas miscems nebismier dain-

teresebul pirs (teqnologs) isargeblos warmodgenili mo-

nacemebiT da SeZlos damoukideblad awarmoos produqti. bi-

ologiurad aqtiuri kvebiTi danamatis `Georgian Vitae rimas XXI~ 

warmoebis teqnologiuri procesis algoriTms aqvs nax. II. 7.1. 

-ze mocemuli saxe; xolo biologiurad aqtiuri kvebiTi dana-

matis `Georgian Vitae rimas XXI~ warmoebis teqnologiuri proce-

sis codnis bazis struqtura mocemulia nax. II. 7. 2.-ze.
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nax. II. 7. 1. biologiurad aqtiuri kvebiTi danamatis 

„Georgian Vitae rimas XXI“ warmoebis teqnologiuri procesis 

algoriTmi
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nax. II. 7. 2. biologiurad aqtiuri kvebiTi danamatis „Georgian 
Vitae rimas XXI“ warmoebis teqnologiuri procesis codnis bazis 

struqtura

biologiurad aqtiuri kvebiTi danamatis warmoebis te-

qnologiuri procesis codnis bazis struqtura gviCvenebs 

codnis bazebTan momxmareblis (operatoris) muSaobis zogad 

wesebs.
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imisaTvis, rom movaxdinoT aRniSnuli teqnologiuri pro-

cesis ganzogadeba da misi Semdgomi kompiuteruli realizeba, 

saWiroa am procesis formalizebuli aRwera, risTvisac Se-

mogvaqvs Semdegi aRniSvnebi:

m1 - saferavis yurZnis dakoncentrirebuli wveni;  

m2 - sasmeli wyali;  

S - bunebrivi stilbenoidebSemcveli fenoluri koncen-

trati;  

A – mcenareuli aromatizatori;   

H - SaqarSemcveloba;  

M - titruli mJavianoba;   

N - askorbinis mJava; 

T - dayovnebis dro; 

t - temperatura;  

d1 - ganzaveba;   

d2 -nazavis meqanikuri moreva;  

k1 - dayovneba bnel da mSral adgilze; 

k2 - kupaJis Camosxma; 

k3 - Senaxva.
 mocemuli aRniSvnebis saSualebiT Sedgenilia biolo-

giurad aqtiuri kvebiTi danamatis `Georgian Vitae rimas XXI~ war-

moebis teqnologiuri procesis sruli algoriTmi (nax. II. 7. 3.).
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nax. II. 7. 3. biologiurad aqtiuri kvebiTi danamatis „Georgian Vitae 
rimas XXI“ warmoebis teqnologiuri procesis sruli algoriTmi
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II. 8. mosalodneli ekonomikuri efeqti

TviTRirebuleba:

1 litri badis dasamzadeblad saWiroa Semdegi ingredi-

entebi: (am ingredientebidan TiToeuli maTganis damzadeba 

moiTxovs garkveul SromiT, energetikul, wylis da sxva da-

naxarjebs)            

500 ml vakuum-tkbili (1kg = 0,757 l - 5, 40 lari)                               

-    3,  57 lari

500 ml wyali  -  1000 l - 50 TeTri - 0,005 T

5 gr stilbenSemcveli fenoluri koncentrati                                 

-    5 ,5 lari

50 mg = 0,05 gr, askorbinis mJava, (100 gr - 2.25 lari)                    

-   0,1 T

35 ml  aromatizatori -   1 lari

1 l produqtze gaTvaliswinebuli sxva xarjebi                              

- 80T

e.i  1 litri bad-is TviTRirebuleba Seadgens:           

3,57 l+0,05T+5,5l+0,1T+1l+80T = 10,92 lari;

rentabeloba - 200%    e.i.   10,92 X 2 = 21,84  l

d.R.g. -18%  -  21,84  X  0,18 = 3,93  

sarealizacio fasi - 10,92+21,84 =32,76 lari

mogeba  1 l produqtze - 32,76-10,92-3,93=17,91 lari
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daskvna

1.saferavis yurZnis wvenSi pirvelad identificirda zogi-

erTi stilbenoiduri glukozidi: trans-resveratrolis glu-

kozidi trans-piceidi (4’,5-dihidroqsi-stilben-3-O-β-D-glu-

kopiranozidi) (polidatini). trans-piceidis koncentracia 

yurZnis wvenSi Seadgens 12,4 mg/l, xolo vakuum-tkbilSi 35,5 

mg/l. saferavis yurZnis wvenSi dafiqsirda ε-viniferinis glu-

kozidis arsebobac. 

2.  saferavis yurZnis klertSi pirvelad identificirda 

biologiurad aqtiuri fenoluri nivTiereba acetovanilo-

ni (ponicini), romlis koncentracia saferavis klertis wy-

al-spirtian eqstraqtSi Seadgens 5,2mg/l. acetovanilonis an-

tioqsidanturi aqtivoba Seadgens 33%.

3. miRebulia vazis erTwliani ylortidan stilben-

oidebSemcveli koncentrati, romelic Seicavs didi raode-

nobiT trans-resveratrols, ε-viniferins, stilbenoidur 

tetramerebs. stilbenoidebSemcvel koncentratSi iden-

tificirda lignani α-konidendrini 3,3 mg/l raodenobiT.                                              

α-konidendrinis antioqsidanturi aqtovoba Seadgens 35%.

4. TuSeTis dacul teritoriebSi mokrefili begqondaras 

(Thymus serpyllum) miwiszeda nawilebis wyal-spirtian eqstraqt-

Si ganisazRvra aromatwarmomqmneli nivTierebebi: α-pinenis, 
mircenis, limonenis, terpinolenis, linaloolis, karvakro-

lis, Timolis, citronelonis da sxvaTa saxiT, romelTa Soris 

dominantia α-pineni. amavdroulad, aromatizatorSi dafiq-

sirda biologiurad aqtiuri formononetinis da cinarozidis 

(luTeolinis glukopiranizidis) Semcveloba. formononetinis 

antioqsidanturi aqtivoba Seadgens 21%, xolo cinarozidis - 

54%.

5. SemuSavebulia yurZniseuli warmoSobis biologiurad 

aqtiuri ualkoholo kvebiTi danamatis `Georgian Vitae rimas 
XXI~ damzadebis teqnologia, romelic iTvaliswinebs safer-

avis yurZnis vakuum-tkbilis, stilbenoidebSemcveli fenolu-

ri koncentratis, mcenareuli aromatizatoris da askorbinis 

mJavis  gamoyenebas.
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biologiurad aqtiuri kvebiTi danamati `Georgian Vi-
tae rimas XXI~ xasiaTdeba maRali antioqsidanturi aqtivobiT 

(130%), romelic warmoadgens sirofismagvar ualkoholo pro-

duqts. bad-is Semadgeneli nivTierebebis speqtri warmoadgens 

sakvebSi mravali sasicocxlo da funqciuri daniSnulebis 

nivTierebebis da elementebis deficitis Sevsebis saSualebas. 

bad-i samkurnalo-profilaqtikuri Rirebulebis Tvalsazris-

iT ganekuTneba funqciuri daniSnulebis produqts.
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BRIEF OVERVIEW OF THE THESIS 

Actuality of the theme. Scien  fi c studies showed that lately the health 
condi  on of the earth popula  on is deteriora  ng. This problem is associated 
with such factors like: defi ciency of vitally important supplements for hu-
man body, ecological problems, moderniza  on of food products, nutri  onal 
defi cit, stress and etc. Intensive usage of chemicals, exhausted soil and ge-
ne  c engineering greatly decreased the number of micronutrients residing 
in the plants, as a result it is already more than 100 years that human is 
born with constant and hard defi cit of such elements. Modern lifestyle has 
greatly changed the structure of nutri  on. The usage of macro nutrients in 
the nutri  on ra  o (fat, cholesterol, saturated fa  y acids, simple sugars) and 
rafi nated food products were increased, though the number of necessary 
micro nutrients (food fi bers, vitamins, micro elements, non-saturated fa  y 
acids and etc.) were decreased.

Almost 600 to 650 diff erent type of food substances are vital for hu-
man body cell func  oning - nutrients, which are irreplaceable and are not 
synthesized itself in the human body. For about 32 diff erent type of food 
products, more than 15 vitamins and more than 20 microelements should 
be included in the human nutri  on ra  o, their elimina  on will cause the 
mortality. 

The best solu  on for this problem was to create the balanced product 
containing natural ingredients, which was known under the term “biological 
ac  ve supplement” (in English food supplements), so called BAFS. 

Human health depends on genes for about 10 %, on medical interven-
 on for about 15 %, on ecological factors, nutri  on and lifestyle for about 

70%. The given situa  on lately caused the leading scien  sts to believe that 
the most eff ec  ve solu  on of the problem is to produce BASF, which could 
fully sa  sfy the demand of the organism with irreplaceable substances. 

Usage of the BASF, which is doubtless important product, has the fol-
lowing advantages: 1. quick regenera  on of the defi cit of necessary food 
substances; 2. adjusts the food upon the individual needs; 3. increases the 
strength of resistance against the unfavorable condi  ons, due to cell fer-
menta  ve defense; 4. Increases and intensifi es binding unnecessary sub-
stances and their discharge from the body. 

The one should always remember that BASF is not a medicine! It be-
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longs to food products, which is characterized by special biological ac  vity. It 
could be used as: 1. nutri  on adjustment; 2. disease preven  on. 

Above men  oned claims, that newly scien  fi cally proven technology 
of biological ac  ve supplements is an actual direc  on that should be stud-
ied. 

Goal of the research. The goal of the research was to establish tech-
nology of natural biologically ac  ve food supplements originated from the 
grapes - BASF and iden  fi ca  on of new biological ac  ve food supplements. 

Research tasks:
Research and usage of concentrated juice made from Saperavi grape 

variety; 
Usage of  Saperavi vine stem as grape processing le  over and studying 

new biological ac  ve substances; 
Study of the le  over a  er vine trimming and making natural s  lben 

concentra  on from them;
Usage and research of aroma forming and phenolic components of 

thymus serpyllum spread in Georgia; 
Maintaning the technology of making non-alcoholic biologically ac  ve 

food supplement originated from grape.

Scien fic novelty 
The existence of biologically ac  ve s  lbenoid glucosides: trans-resver-

atrol glucoside trans piceid (4',5 - dihydroxy-s  lbene-3-0-β-D-glukopyra-
nozide) (polyda  ne) and also ε-viniferin glucoside were iden  fi ed; 

Biological ac  ve substance acetovanillone (apocynin) was iden  fi ed 
from saperavi grape stem and its biological ac  vity was determined; 

From water-ethanol extract of thymus serpyllum: biological ac  ve iso-
fl avone - formonone  n and cynaroside (luteonile glucopyranoside) were 
iden  fi ed; also their an  oxidant ac  vity was determined; 

Natural s  lben concentrate is made from one year vine sprout, besides 
s  lbens, it contains lignan - α- conidendrin;

An  oxidant ac  vity of the phenolic content of BAFS was determined; 

Prac cal importance of the thesis 
Technology of making biological ac  ve food supplement (BAFS) rich 

with ac  ve natural phenolic compounds originated from grapes was estab-
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lished;
BASF among the phenolic compounds contains the following biological 

ac  ve trans-resveratrol, trans-piceid, ε - viniferin, apocynin, α - conidendrin, 
formonone  ne, cynaroside and etc.;

BASF belongs by its func  onality to the product which is characterized 
by an  oxidant ac  vity, which has cura  ve-prophylac  c value;

Based on mathema  cal modeling BASF “Georgian Vitae rimas XXI” 
was projected due to informa  ve-analy  cal database.  

II. EXPERIMENTAL PART

II.I. Research methods and objects

Objects. The objec  ves of the research: 
1) Concentrated juice of Saperavi grape - which was produced at 

the enterprise using - three-stage direct streaming evaporator “EC 316/3”. 
(“Della tofola”, “Fenko”). LTD “Gruzvinprom”, Town Gurjaani. 

2. Water-ethanol solu  on made from Saperavi vine stem. 2010-2012 
Saperavi vintage grapes were selected during their technical ripeness, due 
to its appella  on zone, par  cularly from Akhasheni (papris veli), Kardenakhi 
(Akhoebi), Kindzmarauli, Tsinandali and Napareuli vineyards. Water-ethanol 
solu  on of Saperavi stem as le  over a  er grape processing was used. It was 
dried at the air, then granulated. Water-ethanol extrac  on methods were 
used. 

3. Natural phenolic concentrate containing s  lbens. One-year vine 
shoot was used (vine trimming le  over). The vine shoot was granulated 
for s  lbens extrac  on, they were dried at the air and extracted via ethanol 
under the heat condi  ons. Due to special scheme of extrac  on we got the 
phenolic concentrate containing the s  lbens, which was used to produce 
biologically ac  ve food supplement. 

4. As aroma  za  on the water-ethanol solu  on was used made by up-
per part of thymus serpyllum picked in east Georgia, par  cularly from re-
served areas of Tushe  . The granulated and air-dried raw materials were 
used to make solu  on, using water ethanol extrac  on method. 

5. Biologically ac  ve food supplement “Georgian Vitae rimas XXI” pro-
duced according to new technological method was studied organolep  cally, 
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by chemical characteris  cs and also due to the content of biologically ac  ve 
substances.  

Methods:  
1) High-performance liquid chromatography method. We deter-

mined the iden  fi ed s  lbenoids and phenolic compounds - acetovanillone 
(apocynin), α - conidendrin, formonone  ne and cynaroside via high per-
formance liquid chromatography method under the condi  ons relevant for 
specifi c substances. 

a) For s  lbenoids was used: chromatography - “Varian”, column - 
Mikrosorb 100 C18, 250X4, 6 LXId (mm); eluent A: 0,025% tri  or acid; elu-
ent B: acetonitrile (ACN)/A, 80/20. Iden  fi ca  on was carried under the gra-
dient regime: 0-35 wT 20-50%, B35-40 wT 50-100%; 41-46 minutes 100%; 
46-48 minutes 100-20%; 48-53 minutes 20%. Length of the wave was 306 
nanometer. Eluent transi  on speed was 1 ml/min (Gibelia and others 2006).  

Thin layer chromatography method for conduc  ng the qualita  ve 
analysis of s  lbenoids on silicagel plate was used (Sorbfi l, ПТСХ- П-А 10х20). 
Organic solvent mixture - chloroform : methanol (80:20) were used for sys-
tem and chromatograms were developed by diazo  zed sulfanilic acid.

b) Determina  on of acetovanilone (ponicinin), α-conidendrin, for-
monone  n and cynaroside was conducted via liquid chromatography “Vari-
an. Prostar”, using the following condi  ons: 

column - Supercosil Lc-18-DB. 25 smx4,6mm, 5μm. Eluent A-0,5% 
H

3
PO

4
 - water solu  on; eluent B-50% acetonitrile; 0,5% H

3
PO

4
; 49,5%- H

2
O. 

Speed of eluent transi  on 1ml/min., detector - ultraviolet. Quanta  ve chro-
matography of each substance was conducted at diff erent wave length: ace-
tovanillone - 269 nm, α - conidendrin - 206 nm, formonone  n - 201 nm, and 
cynaroside - 207 nm. 

The before studied substances were selected individually from the 
relevant research ins  tutes: acetovanillone (apocynin) and α-conidendrin - 
from Latvian state ins  tute of wood chemistry (City - Riga); formonone  n 
and cynaroside - from the Ins  tute of chemistry of Plant Substances of the 
Academy of Sciences of Uzbekistan (city Tashkent). Those substances were 
used as tes  fi ers. In order to iden  fy the research objects from the sub-
stances they have been extracted individually via prepara  on using silicagel. 

Iden  fi ca  on of individual substances from the research objects was 
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conducted based on ultraviolet, infrared specters and mel  ng temperature 
point, compared with relevant reference substances and also chromatogra-
phy indica  on was considered:  chromatography spot Rf and color a  er re-
vealing the spot. Mel  ng temperature point was determined using the tool 
“MEL TEMP 3”. Ultraviolet specter was done via spectometer “VARIAN”, 
CARRY 100, and infrared “THERMO NICOLET”, AVATAR 370. 

Quan  ta  ve spectrophotometric determina  on at ultraviolet part 
within 200 - 300 nm interval of individual substances and op  cal densi-
ty for building their caliber diagrams was done using spectrophotometer 
“GENESYS 10uv”. As for spectrophotometric determina  ons above 300 nm 
wavelength spectrophotometer “UNICO” was used. 

2) Method of Gas chromatography. To determine the components of 
aroma forma  on in the aroma  c mixture of Thymus Serpyllum fi rst isolat-
ed pentane-ether frac  on was used. Pentane-diethyl ether mixture was ex-
tracted (2:1). Pentane ether frac  on was processed fi rst with water, then 
with 2% NaHCO

3
 solu  on. To dehydrate the processed frac  on non-watery 

Na
2
SO

4 
was added

 
and kept for some period of  me. A  erwards it was fi l-

tered at 17-180C temperature and under the same temperature condi  ons 
evaporated in a special glass vessel. The concentra  on was analysed via gas 
chromatography method under the following condi  ons: the chromatogra-
phy was carried at “Perkin Elmer. Clarus 500”; capillary column - “Supelcow-
ax 10”; 60mx0,25mm. Nitrogen carrier. Speed 1ml/min. 

3) Iden  fi ca  on of catechins. Ethylacetate frac  ons was extracted in 
advance to carry both qualita  ve and quan  tavie determina  on of cate-
chins. As for qualita  ve analysis papare chromatography method n-butha-
nol : ace  c acid : water (4: 1: 2) was used. Chromatograms were developed 
by vanillin reagent. Methods of spectophotometer at 500 nm was used to 
conduct quan  tave analysis of catechins. Both catechins and polymeric pro-
anthocyanidins were determiend from ethyl acetate frac  ons. 

4) Determina  on of phenolic acids. The ehanol from vine stem wa-
ter-ethanol solu  on was extracted, then alkaline was added, a  erwards 
concentrated at the water bath, then alkaline was aded to the concentrated 
mass, then extracted with diethyl ether frac  on and fi nally analysed via thin 
layer chromatography method (Sorbfi l, ПТСХ- П-А 10х20). As system organic 
solvent - chloroform : methanol (90: 10) was used, the chromatograms were 
done by diazo  zed sulfanilic acid. 
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5) Qualita  ve analysis of carbohydrates. The qualita  ve analysis of 
carbohydrates produced via acid hydrolysis using paper chromatography 
method. As a system the mixture of solvents was used: buthanol - ethyl 
acetate - propanol - ace  c acid - water (35 : 100 : 62 : 35 : 30). The chro-
matograms were developed using ammonium chloride and alkali mixture of 
ammonium molibdate (Shkolnik and etc., 1960).   

6) Determina  on of an  radical ac  vity. An  radical ac  vity of pheno-
lic compounds was iden  fi ed and biologically ac  ve food supplement using 
electro paramagne  c resonannce (EPR) method was determined (Gardner, 
1998). 

7) Determina  on of elements. Macro elements - K, Na, Ca, Mg and 
iron content was examined by atomic-absorbent spectometer. 

Analysis were done via high perfomance liquid chromatography at the 
central laboratory of the Ins  tute of Vi  culture, Enology and Hor  culture. 
An  radical ac  vi  es were determined at Iv. Javakhishvili State University. 
Ultraviolet, infrared specters and mel  ng temperature point of subtsances 
were determined at the ins  tute of medical polymers and materialsof Iv. 
Javakhishvili state University. 

II. 2.  Research of biologically ac ve s lbenoid glucosides found  in 
Saperavi grape juice

Saperavi grape juice is regarded as the main ingredient of biologically 
ac  ve food supplement produced via technology elaborated by the team 
of reserchers in the given ar  cle and as a result the experiment to iden  fy 
s  lbenoid glucoside found in Saperavi grape juice was carried. 

Diff erent samples of Saperavi grape juice harvested in 2011 were used: 
a) natural grape juice; b) the same juice but concentrated; c) acid hydrolisate 
of the same juice; d) vacuum juice of Saperavi produced at the winery. 

The grape juice was extracted mechanically, fi ltered and dis  lled by 
ethyl acetate three  mes at room temperature. The ethyl acetate frac  ons 
were combined and concentrated at rotary dis  ller at temperature of 400C. 

The concentrated grape juice was boiled, by decreasing the volume 
three  mes (100 ml of concentrated juice from 300ml). Then the juice was 
extracted using ethyl acetate. Ini  al grape juice for acid hydrolisate has un-
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dergone the before men  oned condi  ons, a  erwards concentrated HCL 
wsa added, so that acid concentra  on in the reac  on area was 10% and 
hydrolysis was conducted at the temperature of 800C during 3 hours. 

Accordingly using the same concentra  on acid hydrolysis was conduct-
ed during boiling. Hydrolisates were extracted and neutralized via ethyl ace-
tate, a  erwards the juice was concentrated at rotary dis  ller and analyzed.

The qualita  ve analysis of ethyl acetate frac  on was conducted via 
thin layer chromatography (Sorbfi l, ПТСХ- П-А 10х20; system – chloroform: 
methanol, 80:20).  Chromatograms were developed by diazo  zed sulfanyl 
acid 

Figure II.2.1. thin layer chromatography of ethyl acetate frac ons of Saperavi 
grape juice. system chloroform : Methanol (80 : 20). I. grape juice; II. grape 

must; III. concentrated grape juice; IV. acid hydrolisate of grape juice; V. trans-
resveratrol; VI. ε -viniferin; 4. non iden fied substance. 

New substances are developed due to acid hydrolysis, which are not 
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presented in the juice, during juice fermenta  on they appear with li  le 
quan  ty (pick N.5, RT-16, 757min; pick N.9, RT - 26,080 min), but due to acid 
hydrolysis they are increased greatly (pick N.7, RT - 16,86 min; pick N.12, RT 
- 26,128 min) (fi gure II.2.2a,b) 

Table II.2.1. 
Chromatography characteris cs of research substances 

Sub-
stance, N

Rf Spot color Revealing Reagent System

1 0.093 Brownish-or-
ange

Diazo zed sul-
phanilic acid

Chloroform: Meth-
anol (80:20)

2 0.187 Brownish-or-
ange

Diazo zed sul-
phanilic acid

Chloroform: Meth-
anol (80:20)

3 0.26 Yellow Diazo zed sul-
phanilic acid

Chloroform: Meth-
anol (80:20)

4 0.39 Brownish-or-
ange

Diazo zed sul-
phanilic acid

Chloroform: Meth-
anol (80:20)

5 0.51 Bordeaux Diazo zed sul-
phanilic acid

Chloroform: Meth-
anol (80:20)

Individual substances with Rf produced via acid hydrolysis, by ultra 
violet illumina  on and by maximum absorp  on in ultra violet spectrum is 
iden  fi ed as trans-resveratrol and ε -viniferin using high performance chro-
matography (Figure II.2.2.c,d) . 

a   b
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c Trans-resveratrol

d ε-viniferin 

Figure II.2.2. a) concentrated Saperavi grape juice, b) acid hydrolisate, c) trans-
resveratrol d) ε - viniferin liquid chromatography of concentrated Saperavi 

grape juice 

Existence of aglicones, trans-resveratrol and ε-viniferin among hydro-
lysates and glucose among monosaccharides indicate that Saperavi grape 
juice contains forms of glucosides - accordingly trans-piceid and glucoside of 
ε -viniferin. It could be noted that the amount of trans-resveratrol in grape 
juice depends on the method of juice produc  on. Namely the natural grape 
juice has only the traces elements of those substance. The same juice, with 
natural organic acids partly undergoes the hydrolysis during concentra  on, 
so that newly created concentra  on of trans-resveratrol is 0,4 mg/l. But as a 
result of acid hydrolysis concentra  on of trans-resveratrol is increased up to 
7,3 mg/l. Concentra  on of trans-resveratrol in Saperavi grape vacuum juice 
is 1,32 mg/l, due to half acid hydrolysis it is increased up to 3,08 mg/l, and by 
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full hydrolysis becomes 21,8 mg/l. Concentra  on of ε -viniferin in grape juice 
is 1,32 mg/l, due to acid hydrolysis it was increased up to 11,25 mg/l. This 
change indicates that ε-viniferin in grape juice is presented by glycoside form. 

            Piceid C20H22O8; Mr-390

Substance N.4 (Figure II.2.1.) due to acid hydrolysate produces 
trans-resveratrol. Within the ultra violet area it is characterized by maximum 
absorp on capacity at 308 and 335 nm. This substance was iden fied as 
trans-piceid (4',5 - dihydroxy-s lbene-3-0-β-D-glukopyranozide) (polyda n).

Due to the mass por  on of trans-resveratrol in trans-piceid molecule 
and amount of trans-resveratrol produced by hydrolysis, natural juice pro-
duced mechanically contains the concentra  on of trans-piceid up to 12,4 
mg/l. Vacuum juice of Saperavi vine variety used in the produc  on industry 
contains up to 35,4 mg/l, the diff erence is caused by grape pressing and juice 
concentra  on.

Biological ac  vity of s  lbenoids is determined towards diff erent direc-
 ons; par  cularly they reveal an  oxidant (piver and etc., 2003; Chang and 

etc. 1992), an   bacterial (Bavaresko and etc. 2008), an   virus (Orsin and etc. 
1997) and other ac  vi  es. Due to this ac  vity they have cura  ve-prophy-
lac  c infl uence against heart-vascular, ischemic, cancer and other diseases 
(Yang and etc, 1997, Szmitko and etc. 2005; Klatsk and etc. 1997; Balestriel 
and etc. 2008). 

As a result of the conducted experiment trans-resveratrol glucoside 
piceid (4',5 - dihydroxy-s  lbene-3-0-β-D-glukopyranozide) and ε-viniferin 
glucoside were iden  fi ed in Saperavi grape juice. Content of s  lbenoid is an 
advanatage for Saperavi grape juice and also for biologically ac  ve food sup-
plement - “Georgian Vitae rimas XXI”, as it gives them cura  ve-prophylac  c 
value (Bezhuashvili and etc. 2013). 
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II.3. Iden fica on of Acetovanillone (Apocynin) from water-
ethanol extract of the stem ofSaperavi vine variety

The research goal was to study the phenolic compounds found in 
Saperavi vine stem as le  over of grape proccessing and to produce stem 
extract rich with phenolic compounds. We used Saperavi vine stems spread 
in diff erent regions of Kakhe   (during technical matura  on period, le  -
over a  er grape processing). According to Saperavi vine appella  on zones 
the following micro-zones: Akhasheni (papris veli), Kardenakhi (Akhoebi), 
Kindzmarauli, Tsinandali and Napareuli vineyards were selected.

Saperavi vine stem was dried at air up to 15-20% humidity, crushed up 
to 0,1 - 0,5 mm size and the extrac  on via 80% ethanol was conducted (we 
have done the extrac  on by stages, dura  on of a single stage was 30 min, 
at 80 0 C temperature). The phenolic content of the extract was studied. 
Par  cularly total phenolic compounds, proanthocyanidins (Olygomeric and 
polymeric) and catechins were determined. 
As table II.3.1. data shows that polymeric proanthocyanidins dominate 
other phenolic compounds, which are presented nearly with same amount 
in the stems of Kardenakhi and Akhasheni Saperavi vine, but the amount of 
other phenolic compounds prevails the content of proanthocyanidins found 
in Kindzmarauli, Napareuli and Tsinandali Saperavi vine stems.    

TableII.3.1. Content of phenolic compounds in Saperavi vine stem % m.m.m.

№ Name of Appel-
la on zone

Total phe-
nols

Olygomeric 
proanthocy-

anidins

Polymeric 
proantho-
cyanidins

Catechins

1 Akhasheni 12,9 3,7 7,0 1,5
2 Kardenakhi 13,3 3,9 7,5 1,3
3 Kindzmarauli 12,6 3,2 7,2 1,0
4 Tsinandali 12,5 3,5 7,0 1,2
5 Napareuli 12,5 3,6 7,1 0,9

The research was prolonged by conduc  ng phenolic compound extract 
via water-ethanol solu  on and phenolic acids and qualita  ve study of phe-
nolic aldehydes wes done. 

For this reason the extract via special scheme was elaborated in ad-
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vance. 
The following phenolic acids are found in Saperavi vine stem mixtures, 

such as: vanillin, lilac, protocatechic, galis, para-cumaric, caff eic and ferulic 
acids. Also 4-oxybenzaldehyde was iden  fi ed. Among phenolic acids domi-
nates lilac acid. 

The diff erence among the studied object, according to phenolic con-
tent was not confi rmed. The new unknown substance was iden  fi ed that 
was of redish-orange spot, without any similari  es with any kind of phenolic 
acid. The research substance was extracted individiually as prepara  on on 
the glass plate covered with silicagel. Individual substances – acetovanillone 
(apocynin) and acetosyringon was used as comparision method to iden  fy 
the substance. Acetosyringon was not iden  fi ed. According to chromatogra-
phy data Rf-0,93 and spot color, research object coincided with acetovanil-
lone (apocynin), though to conduct the full iden  fi ca  on ultraviolet and 
infrared spectroscope analysis was carried and mel  ng temperature point 
was determined. 

Spectrum characteris  cs are the following: ultraviolet spectrum (di-
ethyl ether) λ max (nm)-228; 269 ; 303. Infrared spectrum (cm -1) – 3293 
(OH-phenolic); 1658 (C =O carbonic group); 1573 (aroma  c nucleus C = to-
gether with chain); 1511 (aroma  c nucleus chain waving); 1450 (C-H chain 
methoxyl group); 1357 (phenolic OH); 1288 (C-O-C methoxyl); 1187 (me-
thoxyl group- OCH

3
).

Research mixture is mel  ng at 114-115OC. According to the spectrum 
data and other data indica  on research substance is totally relevant with 
compared acetovanillone, based on this it is iden  fi ed as acetovanillone 
(apocynin). Iden  fi ed substance is soluble in water, acetone, water-ethanol 
solvent, though poorly soluble in the cold water. 
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Acetovanillone 
(apocynin) C9H10O3     

Figure II.3.1. liquid chromatography of water-eth-
anol diethyl ether mixture of Saperavi vine stem. 

7- acetovanillone.   

Concentra on of acetovanillone is - 5,2 mg/l. Acetovanillone content 
of water-ethanol extract of Saperavi is showed in the table II.3.2. 

Table II.3.2. 
Content of Acetovanillone (Apocynin) in water-ethanol extract of Saperavi vine 

stem (mg/l) 

Name of Saperavi appella on zones Concentra on mg/l
Akhasheni 5,2
Kardenakhi 4,7

Kindzmarauli 4,0
Napareuli 3,7
Tsinandali 4,5

The experiment showed that apocynin content is about 3.7-5.2 mg/l 
in water-ethanol mixture of Saperavi vine stem. The maximum quan  ty was 
determined in Saperavi vine stem mixture of Akhahseni micro zone. 

An  radical ac  vity of extracted acetovanillone (apocynin) was de-
termined via EPMR method, that gave result up to 33%. For the fi rst  me 
among phenolic compounds of Saperavi vine stem low molecular biologi-
cally ac  ve supplement acetovanillone (apocynin) was iden  fi ed (Elanidze 
and etc. 2013). 
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 II. 4. Research of S lbenoid content concentra on
Due to the fact that one year vine trimming le  over is rich with natural 

s  lbenoids and the stem used for the research contains li  le amount or does 
not contain at all, decsiion to carry on withe a study of s  lbenoid content 
concentra  on content and use it for the produc  on of biologically ac  ve 
food supplement was made. 

Fo this reason one year vine trimming le  over was used, which was 
crushed, dried at the air and an extrac  on via 96% ethyl alcohol at 80-90 0C 
temperature using backfridge was done. The extrac  on process was carried 
step by steo. A  er full extrac  on each extract was combined, concentrat-
ed at vacuum-evaporator and a  erwards as a result of special technological 
stages s  lbenoid frac  ons were extracted. 

Qualita  vely some s  lbenoids such as: trans-resveratrol, ε-viniferin, 
tetrameric s  lbens and also non-iden  fi ed s  lbenoid mixtures are localized 
in the stems. Except these s  lbens polymeric proanthocyanidins and cate-
chins were iden  fi ed in vine trimming le  over concentra  on. (table II.4.1.) 

Table II.4.1. 
Physicochemical characteris cs of concentra on containing s lbens received 

from vine trimming le over. 

Name of indica on Norm

Color Brownish
Transparency Non-transparent, condensed liquid

Taste Astringent-tannic

Total phenols gr/l 12,0-14,0

Trans-resveratrol mg/l 650-750

e-viniferin, mg/l 300-350

Catechins, mg/l 130-150

Proanthocyanidins, gr/l 8,5-9,7

Next to the s  lbenoids on the thin layer chromatography unknown 
substance was revealed. The new unknown subtance was iden  fi ed via 
prepara  on chromatography method. Ultraviolet specter: (EtOH), λmax 206  
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nm and 284 nm; infrared specter: (Vaseline) (cm-1), 3401 (OH phenolic), 
2923, 1758,1511,1457. Research substance melts at 247-2480C tempera-
ture. As specter, spectophotometer and chromatography data of research 
substance were compared with indindividual α -conidendrin, they appeared 
iden  cal.  Existence of α -conidendrin next to the biologically ac  ve s  lben-
oids is a posi  ve fact in the view for its future usage. An  radical ac  vity of α 
-conidendrin is iden  fi ed up to 35% (Elanidze and etc. 2012). 

 α-conidendrin C20H20O6 Mr-356

II.5. Receiving and research of vegetable aroma zator

Diff erent vegetable materials are characterized to contain special aro-
ma forma  on substances. These substances which are known as ether oils 
are presented mainly as ethers, terpenic compounds, alcohol and etc. Ether 
oils are used in food produc  on technology to acquire special aroma. Among 
aroma  c plants thymus serpyllum takes special place. Thymus serpyllum 
aroma forming substances were sud  ed, as water-ethanol mixture type. 

Upper parts of thymus serpyllum were selected, that is spread mainly 
in Tushe   reserved areas, the materials were dried at the air, crushed and 
water-ethanol mixture was made using 40% ethyl alcohol. Aroma forming 
components were extracted using pentane-ether (2:1) mixture and analysed 
via gas chromatography method. 
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Figure II.5.1. Gas chromatography of aroma forming Thymus Serpyllum water-
ethanol mixture substances; 3 - pinen; 6 - myrcen; 7 - limonen; 9 - terpinolen; 

12 - linalool; 13 - carvacrol; 14 - mol; 15 - citronella

Water-ethanol mixture of thymus serpyllum contains diff erent aroma 
forming substances, such as: α -pinen, mircen, limonen, terpinolen, linalo-
ol, carvacrol,  mol, citronella and with diff erent types, α-pinen is dominant 
among them (fi gure II.5.1.). With favour of these substances water-ethanol 
mixture of thymus serpyllum is characterized by special strong aroma. Wa-
ter-ethanol mixture as purpose product was selected - to use it in produc-
 on technology of biologically ac  ve food supplement. The phenolic com-

pound content was studied. 
Results of thin layer chromatography revealed unknown substance, 

which is characterized by Rf0,8 and has an intensive yellow spot. The men-
oned substance does not coincide with any phenolic acid, neither lignan, 

nor phenolaldehyde, though comparing with izoflavon formonone ne due 
to chromatography comparision the similarty was found (Rf and due to nt 
of spot). Next to the data of chromatography research substance was ex-
tracted by prepara on and spectrum analysis was conducted. Due to the 
given data and on the basis of individual formonone n comparision, they 
found to be iden cal and extracted compound by prepara on was iden fied 
as formonone n.   
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Formonone n C16H12O4 Mr-268

Concentra  on of formonone  n of thymus serpyllum in water-ethanol 
extract was 0,5 mg/l. As a result of water-ethanol extract of thymus serpy-
llum analysis the content of fl avonoids - ru  n, querce  n, luteonile and the 
content of low Rf of unknown subtsance existence was confi rmed. It could 
be also men  oned that chromatogram of ethyl acetate frac  on which was 
revealed using vanillin reagent gives intensive pink spots relevant with(+) 
catechin, (-) catechin and galocatechin. 

Cynaroside C21H20O11    Mr-286

The uknown substance which has fl avonoid nature was studied. It was 
extracted via prepara  on, ultraviolet, infrared specters were used, the melt-
ing temperature point was determined and acid hydrolysis via 4 N HCL was 
conducted. Hydrolisate was extracted via ethyl acetate. Chromatography  re-
vealed luteonile extracted from hydrolisate, which is fully relevant with sub-
stance extracted from individual cynaroside hydrolisate. It was confi rmed 
that except results of hydrolyses via spectrum data research substance and 
individual cynaroside were found to be iden  cal. The mel  ng temperature 
point of research substance is 240-2420C. 
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Concentra  on of cyanroside in water-ethanol mixture was 2,7 mg/l. 
An  radical ac  vity of cynaroside is 21-54% which was revealed via EPMR 
method. 

II. 6. Collobora on of produc on technology of biologically ac ve  
supplement “Georgian Vitae rimas XXI”

As men  oned before the goal of the research is an elabora  on of ra  o-
nal technology of producing biologically ac  ve food supplement originated 
from grape. As a result new biologically ac  ve natural substances next to the 
phenolic compounds was iden  fi ed. Par  cularly acetovanillone(apocynin) 
was revealed in the stem of Saperavi vine; trans-resveratrol glucoside trans 
piceid (polyda  n) in Saperavi grape juice - and ε - viniferin glucoside, in the 
s  lbenoid concentrate with trans-resveratrol, ε-viniferin, tetrameric s  lben 
and etc. Besides s  lbenoids lignan α-conidendrin were determined. In the 
aroma  c extracts of Thymus serpyllum isofl avone formonone  n and luteoyl 
glucoside - cynaroside were determined. 

Due to before men  oned maximum number of biologically ac  ve sub-
stances iden  fi ed during technological processes was preserved. First of all, 
the experiment to select the op  mal regime to receive phenolic compounds 
from Saperavi vine stem was conducted. 

The content of phenolic compounds and op  mal condi  ons of their 
extrac  ons found in Saperavi vine stems spread in diff erent regions of Ka-
khe   was established. For this reason, we picked vine stems from Akhasheni 
(papris veli), Kardenakhi (Akhoebi), Kindzmarauli, Napareuli and Tsinandali 
appella  on zones during their physiological matura  on phase (grape pro-
cessing le  over). The factors infl uencing he extrac  on quality were: the 
quality of crushing the raw materials, concentra  on of ethanol and ex-
trac  on dura  on period.

To receive water-ethanol mixture rich with phenolic compounds of 
Saperavi vine stem with op  mal parameters were the following: the quality 
of stem crushing - 0,1 -0, 5 mm, ethanol concentra  on - 40% and delay  me 
period of 14 days. 

In order to choose which extract will be appropriate mixture made un-
der room temperature for biologically ac  ve food supplement produc  on, 



133

they have been studied compara  vely under room temperature during a 
month of forma  on-delay period. A  er that the soluble phenolic compounds 
were examined. The decrease of the amount of phenolic compounds in the 
water-ethanol extract made from stems under hot condi  ons was detected. 
As diagram II. 6. 1 (a) shows this decrease begins a  er a week of delay and 
within a month the concentra  on of soluble phenolic compounds received 
by hot extrac  on method in a water-ethanol extract equals the concentra-
 on of phenolic compounds existed in the water-ethanol mixture of the 

stem.  

Diagram II.6.1 (a) quan ta ve change of phenolic compounds of Saperavi 
vine stem during one-month delay 1) ini al; 2) 7 day-night; 3) 14 day-night; 4) 

21day-night; 5) 30 day-night. 6) ini al; 7) 30 day-night.
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Ini al                                                                        A er delay

Diagram II. 6.1. (b). Change of phenolic compounds of Saperavi vine stem 
during a month delay

Also the experiments confi rmed that the quan  ta  ve decrease of phe-
nolic compounds is caused by decrease of the number of polymeric proan-
thocyanidins, meaning that decrease of phenolic compounds in the extract 
received via hot extrac  on is caused by sedimenta  on of proanthocyanidins 
(diagram II. 6. 1 b). Par  cularly in the ini  al extract distribu  on of polyphe-
nols and low molecular phenolic compounds made under hot condi  ons 
was 70-75% and 25-30%. Due to a month delay the distribu  on was changed 
accordingly: 58-60% and 40-42%. Due to before men  oned 40% water-eth-
anol mixture of Saperavi vine stem was used to produce biologically ac  ve 
food supplement. During elabora  on of produc  on technology we decided 
to use not only water-ethanol mixture and s  lbenoid concentra  on sepa-
rately but also to use whole phenolic concentrate in BASF technology. We 
made BASF according to diff erent samples, which was analyzed as organ-
olep  cally as well as via chemical substances. Op  mal version of method 
used and technological scheme of biologically ac  ve food supplement was 
developed (Scheme II.6.1.).  According to the scheme the produc  on tech-
nology of biologically ac  ve food supplement “Georgian viate rimas XXI” 
was developed accordingly: 

Saperavi grape is selected, processed, grape juice is concentrated at 
three stage direct stream evaporator “EC-316/3” and concentrated grape 
juice is received, which is stored in special asep  c bags;
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Scheme II.6.1 Produc on technology of Biologically ac ve food supplement 
“Georgian Vitae riams XXI”
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Stem is dried at the air, crushed in 0,1-0,5 mm size, extracted by 40% 
ethyl alcohol at room temperature kept for two weeks and water-ethanol 
mixture is received, which is then concentrated at rotary dis  ller and as a 
result concentra  on of phenolic compounds of stem is produced. Concen-
tra  on is stored herme  cally in closed dark glass vessel and stored at fridge. 

One-year-old vine trimming le  over is crushed, dried at the air, ex-
tracted by 96% alcohol and s  lbenoid prepara  on benoids produced as a 
result of special technological steps is extracted. S  lbenoid prepara  on is 
combined with phenolic concentra  on and natural s  lbenoid phenolic con-
centra  on is produced.

Upper parts of thymus serpyllum is picked at Tushe   reserved areas, it 
is dried at the air under the shade, crushed and 40% water-ethanol mixture 
- aroma  zator is produced;

Coupage of biologically ac  ve food supplement is produced according-
ly: concentrated grape juice of Saperavi is selected (not less than 65 brix), 
then dilluted twice with tap water, shaked intensively and 5ml/l of s  lben-
oid concentra  on, 30 ml/l of vegetable aroma  zator and 50 mg/l of ascrobic 
acid  is added.  Coupage mixture is shaked intensively poured into hermet-
ically closed vessel and le   for three days at 10-120C  temperature in dark 
and dry place. A  erwards it is bo  led in 150-300 ml dark, non-transparent 
special vessels and sent for realiza  on. 

The storage  me of Biologically ac  ve food supplement is a month af-
ter opening at +50C temperature (Stored in fridge). 

Biologically ac  ve food supplement “Georgian Vitae rimas XXI” should 
sa  sfy the characteris  cs shown in table II.6.1. 

Table II.6.1.
Organolep c characteris cs of biologically ac ve food supplement “Georgian 

Vitae rimas XXI” 

Name of characteris c Norm
External view Dense, syrup type liquid

Color Reddish-brownish
Transparency Non transparent liquid

Taste and aroma Special
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Con niued 
Table II.6.1. 

Chemical characteris cs of biologically ac ve food supplement “Georgina Vitae 
rimas XXI” 

Name of characteris cs Number 
Extracted substances gr/l 330-343
Total phenolic compounds gr/l 10-13
Proanthocyanidins gr/l 8-11
S lbenoids mg/l
Trans-resveratrol 
Trans piceid 
ε-viniferin 
Tetrameric s lben 

30-35  
16,0-17,5  
18-23  
5-7

Catechins mg/l 
among them: 
(+) catechins 
(-) epicatechin
(±)galocatechin  
(-)epigalocatechin 

700-900

+ 
+  
+ 
+

Color substances 1,995
Color intensivity (D420+ D520 +D620)
 K= D420/D520

29,85 
 1,216

Phenolic acids and phenolic aldehyde 
among them are:
coniferyl aldehyde 
4 - oxybenzo-aldehyde 
para-cumaric acid 
ferulic acid 
vanillic acid 
4 - oxybenzoic acid 
lilac acid 
caffeic acid 
protocatechic acid 
galic acid 

+  
+  
+  
+  
+  
+  
+  
+  
+  
+
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other phenolic compounds 
acetovanillone (apocynin) mg/l
α-conidendrin mg/l

2-7
5-8

Elements mg/l 
K  
Na 
Ca  
Mg
Fe

1008  
287,2  
54,2  
70,8  
1,65

Ascorbic acid (Vitamin C) not less than mg/l 50
An radical ac vity not less than % 130

The storage condi  ons should be considered in BASF technology. Par-
 cularly it should be stored in non-transparent, dark, herme  cally closed 

vessel at +50C for 6 months, a  er opening expira  on  me of BASF is one 
month (Bezhuashvili, Elanidze, 2013). 

II.7. Algorithm of technological processes

Algorithm is the technological process over a certain object, combina-
 on of special rules, ac  vi  es and steps to fulfi ll diff erent type of opera  ons, 

which can be used in any kind of fi eld.  
The goal of our thesis - technological process of producing biological 

ac  ve food supplement “Georgian Vitae rimas XXI”, combines diff erent and 
challenging ac  vi  es. Because of that we decided to create an algorithm. 
First of all algorithm should support certain consumers, secondly the com-
puter knowledge basis of the technology (stored in computer hard disk) 
should give the opportunity to any stakeholders (Technologist) to use the 
given data and produce a product independently.  

To generalize the technological process and make realiza  on, formal-
ized descrip  on of the process is necessary, because of that we used the 
following indica  ons: 

m1 - Concentrated juice of Saperavi grape; m2 - tap water; S - Phenolic 
concentra  on containing natural s  lbenoid; A - vegetable aroma  zator; H 
- Sugar content; M - Tartaric acid; N - Ascorbic acid; T -  me delayed; t - Tem-
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perature; d1 - dilu  on; d2 - mechanical s  rring of mixture; k1 - delay at dark 
and dry place; k2 - bo  ling of coupage; k3 - storing. 

Full algorithm of produc  on technology of biologically ac  ve food sup-
plement “Georgian Vitae rimas XXI” is shown below (fi gure II.7.1.). 

Figure II.7.1. Full algorithm of produc on technology of Biologically ac ve food 
supplement “Georgian Vitae rimas XXI”
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Conclusions 

1. For the fi rst  me in Saperavi vine juice s  lbenoid glucoside was 
iden  fi ed: trans-resveratrol glucoside trans piceid (4',5 - dihydroxy-s  l-
bene-3-0-β-D-glukopyranozide) (polyda  n). Trans piceid concentra  on in 
Saperavi vine juice is - 12,4 mg/l, but in vacuum-juice is 35,5 mg/l. The ex-
istence of ε-viniferin glucoside was also determined in Saperavi vine juice. 

2. For the fi rst  me biologically ac  ve phenolic compound acetovanil-
lone (apocynin) was iden  fi ed in Saperavi vine stem. The concentra  on of 
the substance in water-ethanol extract is 5,2 mg/l. An  oxidant ac  vity of 
acetovanillone is 33%. 

3. Concentra  on containing s  lbens produced from one year vine 
shoot is created, which contains great amount of trans-resveratrol, ε - vi-
niferin, s  lbenoid tetramers. Lignan α-conidendrin with amount of 3,3 mg/l 
was also iden  fi ed in s  lbenoid concentra  on. An  oxidant ac  vity of α-co-
nidendrin is 35%. 

4. In water-ethanol extract of the upper parts of thymus serpyllum 
selected in Tushe   reserved areas the following aroma forming substanc-
es were iden  fi ed: α-pinene, myrcen, limonen, terpilon, linalool, carvac-
rol,  mol, citronel and others, α-pinene is dominant among them. Also the 
content of biologically ac  ve formonone  n and cynaroside (lutheoline glu-
copyranoside) was determined in aromo  zator. An  oxidant ac  vity of for-
monone  n is 21%, and cynaroside is 54%. 

5. The produc  on method of biologically ac  ve food supplement 
“Georgian Vitae rimas XXI” was created, which considers to use Saperavi 
grape vacuum juice, phenolic concentra  on containing s  lbens, vegetable 
aroma  zator and ascrobic acid. 

Biologically ac  ve food supplement “Geogirna Vitae rimas XXI” is char-
acterized by high an  oxidant ac  vity (130%), which is syrup type non-alco-
holic drink. The ingerdients of BASF have the opportunity to fi ll the defi cit of 
food with vital and func  onal type substances and elements. BASF belongs 
to func  onal product by its cura  ve-prophylac  c value.  
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transkripcia

Abu-Amsha   abu-amSa 
Aggarwal   agarval  
Alonso   alonso 
Anderson   anderson

Fine   fain 
Anon   enon

Asen   eisen 
Balestrieri   balestrier 
Barbagallo   barbagalo

Barringhaus   beringhaus

Bavaresco   bavaresko 
Beecher   biCer

Bertelli   berteli 
Billard   bilard

Blumenthal   blumental

Bradamante  bredemeint

Broadhurst   broudharst

Brouillard   bruilard  
Brown   braun 
Boversi   boversi

Cai    Cai 
Catalucci   kataluCi

Chamorro   Camoro 
Chan   Cen 
Chantal   Centel 
Cho   Co

Chung   Cang  
Cooke   qoq

Cossins   qosins 
Day   dei

Das   das

Makris   makris
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Divakaran   divakaran

Renimal   renimal 
Delmas   delmas

Duan   duan 
Edelmann   edelman 
Fauconneau  fakenau

Ferguson   fergisen

Ferracin   ferasin

Fine   fain 
Flemant   flemant

Fragopoulou  fragopolo

Gardner   gardner 
Gülçin   gulCin

Gonthier   gontier 
Guebailia   gibelia 
Gurusamy   gursmi

Hanlin   henlin

Hannum   henam

Harborne   harborn

Havsteen   havstin

Hebron   hebron 
Hertog   hertog

Hirano   hirano 
Imamura   imamura 
Jensen   jensen

 Kim   kim 
Joseph   iosef

Kanner   kaner

Kartha   karTa 
Khan   xan 
Kimura   kimura

Klatsky   klatski

Kris-Etherton  kris-eTerton

Kubota   kubota
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Kuhnau   qunau

Lanzilli   lanzili

Lapidot   lapidot 
Liao   lia

Lyons-Wall   lions - vol

Ma   ma 
Maffei Facino  mafei faCino

Maggi-Capeyron  megi-kepeiron

Mao   mao 
Masquelier   maskelie   
Medicago   medikago 
Me´rillon   mivrelan

Middleton   midleton  
Monagas   monagas 
Moon   mun 
Mu   mu 
Mukherjee   makerji 
Nagao   nagao 
Nana-Sinkam  nana- sinkam

Nijveldt   navel

Orsin   orsin 
Osakabe   osakbi

Packer   paker

 Pal   pal 
Park   park 
Mukhopadhyay  ukiperdie

Piver   piver 
Preuss   pres

Privat   privat 
Qurashi   quraSi

Romero-Pe´rez  romero - perez 
Samaatmadja  samaatmaja

Sanchez-Moreno  sanCez - moreno 
Sang   sang
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Serafiniserafini  Santos-buelgasantos-belga 
Schlesinger   Slesinger 
Schonlau   Sonlo 
ShizuToda   Sizo toda 
Shu    Sat 
Simonyi   simoni 
Singleton   singleton

Soleas   solis

Suarez   suarez 
Sun   san

Suolinna   sulina

Szmitko   szmitko 
Tamura   tamura 
Teissedre   taisedr

Tolleson   toeleson  
Tripoli   tripoli

Urpi-Sarda   urpi - sarda

Sobolev   sobolev 
Villalba   vilalba 
Wang   vang

Waterhouse  voterhaus 
Weinges   veinges

Wilhelm   vilhelm

Yabuya   iabuia

Yang   iang

Yao   iao

Yasui   iasui 
Yochum   ioxam

Zamora-Ros   zamora-ros 
Zhao   zao

Zheng   zeng 
Zilkens   zilkens
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abreviatura

bad                                              biologiurad aqtiuri danamati

`Georgian Vitae rimas XXI~  ̀qarTuli sicocxlis eleq-

siriXXI”

opc(OPC)    oligomeruli proantociani-

dinebi

ppc   (PPC)   polimeruli proantocianidinebi

NF-JB   nekrozis faqtori

AP-1   protein-1-is aqtivatori

TNF    tumoris (simsivnis) nekrozis 

faqtori

MADPH  (nadf)   nikotinamid dinukleotid fos-

fati                                                                                          

epmr    eleqtro para-magnituri rezo-

nansi

briqsi   xsnadi mSrali nivTierebebi
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