             sadisertacio naSromis zogadi daxasiaTeba
    Temis aqtualuroba. saqarTveloSi mevenaxeobas da Rvinis warmoebis kulturas uSoresi fesvebi aqvs – arqeologiur monacemebze dayrdnobiT, 80 saukunis asaks mainc iTvlis qarTuli kulturuli vazi. msoflios mravali mecnier-specialistis azriT, vazisa da Rvinis samSoblod, swored, saqarTvelo moiazreba, ris dasturadac londonSi, XX saukunis dasasruls gaxsnili mudmivmoqmedi gamofena “vinopolisi“ gamodgeba _ Ees udidesi „Rvinis qalaqi“ qarTuli pavilioniT iwyeba, saxelwodebiT „Rvinis akvani“. 
    saqarTveloSiMmravali aTasi wlis ganmavlobaSi 500-ze meti aborigenuli yurZnis jiSisagan Rvinis damzadebis araerTi teqnologiaa შემუშავებული, romlebic saukuneTa manZilze Taobidan Taobas gadaecemoda, ixveweboda  da axali teqnologiebi iqmneboda. simboluria, rom saqarTvelo, uxsovari droidan vazis da Rvinis qveyana, swored, vazis jvriT eziara qristianobas. 
    Rvinos, socialur-religiuri funqciis garda, uZvelesi xnidan samkurnalo-profilaqtikuri mniSvneloba hqonda miniWebuli. aRsaniSnavia, enoTerapiis istoriul wyaroebs Soris, grZneul medeas (Zv. w. XIV s) 40 samkurnalo mcenaris nusxa, romelTa Soris vazic moixsenieba. Rvino, jer kidev, babilonis Tal​mudSi ganxilulia, rogorc erT-erTi yvelaze efeqturi samkurnalo saSualeba. 

mecnierTa yuradReba enoTerapiis sakiTxebisadmi SemdgomSic ar Senelebula, magram 1990-iani wle​bidan, e. w. ‚franguli paradoqsis“ gamovlenam maqsimalurad gaaqtiura samec​nie​ro kvlevebi aRniSnuli fenomenis asaxsnelad. meRvineobis ganviTarebul qvey​neb​Si gansakuTrebiT aqtualuri gaxda Rvinis samkurnalo-profilaqtikuri Tvise​be​bis Seswavla, romelic dResac uaRresad aqtualuria da warmatebiT mimdi​na​re​o​bs. gamovlinda rigi daava​de​be​bis mimarT wiTeli Rvinis samkurnalo-profilaqtikuri Tvisebebi, romelsac, ZiriTadad, Rvinis antioq​sidan​tu​ri aqtivobas gansazRvravs. mis ZiriTad wyaros ki Rvinis Semadgeneli fenoluri naerTebi warmoadgens. wiTeli Rvinis zomieri moxmareba ganapirobebs: gulsisxlZarRvTa, iSemiuri, kardiovaskularuli da cerebrovaskularuli daavadebebiT gamowveuli sikvdilis riskis 20-40%-iT Semcirebas. wiTel Rvinos gaaCnia: gacilebiT Zlieri baqteriociduli Tvisebebi, vi​dre bismutis salicilats, antiaTerogenuli efeqti, antisimsivnuri moqmedeba, proteqtoruli efeqti oqsidaciur stresze. wiTeli Rvino, umetesad, dadebiT efeqts iwvevs gulis koronaruli daavadebebis mimarT. wiTeli Rvinis kardiodamcavi efeqti da dadebiTi zemoqmedeba gulis iSemiur daavadebebze, upiratesad, ganpirobebulia RvinoSi arsebuli rezveratroliTa da kvercetiniT _ tokoferolTan SedarebiT maRali antioqsidan-turi aqtivobis mqone nivTerebebiT. fenolebis mravalferovan biologiur moqmedebas Soris, upiratesoba antioq​sidantur aqtivobas eniWeba. fenoluri klasis warmomadgenlebi  stilbenebi xasiaTdebian maRali biologiuri aqtivobiT da gaaCniaT samkurnalo-profilaqtikuri efeqti sxvadasxva daavadebis mimarT. stilbenebi msoflios mecnierTa yuradRebis centrSi moeqca `franguli paradoqsis“ gamovlenis Semdeg. 

yovelive zemoaRniSnulidan gamomdinare, wiTeli Rvinis gamokvleva stil​be​ne​bis da sxva fenoluri naerTebis Semcvelobaze, Rvinis mwarmoe​beli qvey​ne​bi​​saTvis friad mniSvnelovania. stilbenebis kvlevis Sedegebidan gamomdinare, dReisaTvis saqarTvelos agraruli universitetis mevenaxeobis, meRvineobis da mebaReobis institutSi SemuSavebulia: rezveratroliT mdidari specialuri sadeserto wiTeli Rvinis damzadebis, bunebrivi stilbenSemcveli koncentratis miRebis teqnologiebi; gansazRvrulia am koncentratis da misi Semadgeneli stilbenebis: trans-rezveratrolis, ε-viniferinis da tetrameruli stilbenebis antioqsidanturi aqtivobani „in vitro“ cdebSi  adamianis sisxlis SratSi malondialdehidis warmoqmnis inhibirebis xarisxis mixedviT. SemuSavebulia stilbenSemcveli specialuri TeTri Rvinis damzadebis da Senaxvis optimaluri pirobebi; teqnologiuri damuSavebis meTodebis gavlena stilbenebis Semcvelobaze. 

       yovelive zemoaRniSnulidan gamomdinare, cxadi xdeba stilbenebis mniSvneloba wiTeli Rvinoebis samkurnalo- profilaqtikuri Tvisebebis formirebisTvis, rac, udaod, miuTiTebs maTi kvlevis aqtualurobaze.

kvlevis mizani. kvlevis mizans warmoadgenda biologiurad aqtiuri stilbenis ε - viniferinis (rezveratrolis dimeris) gamokvleva qarTul wiTel RvinoebSi da misi teqnologiuri gamoyeneba.
kvlevis amocanebi:

 - ε-viniferinis identifikacia da raodenobrivi gansazRvra saqarTveloSi gavrcelebul feradyurZnian vazis jiSebSi;

- sufris mSrali, bunebrivad naxevradtkbili da postfermentuli maceraciiT Rvinomasalebis damzadeba da Rvinis tipis gavlenis dadgena ε-viniferinis Semcvelobaze.
   - ε-viniferinis cvalebadobis dadgena Rvinomasalebis erTwliani formirebis periodSi da gardaqmnis produqtis gamokvleva;

- trans-rezveratrolis, ε-viniferinis da misi gardaqmnis produqtis gansazRvra qarTul wiTel RvinoebSi; 

- ε-viniferinis aqtivobis gamovlena vaSl-rZemJava duRilze wiTel RvinomasalaSi;

- qarTuli wiTeli Rvinoebis fenoluri speqtrisa da maTi antioqsidanturi aqtivobebis Seswavla;

- wiTeli Rvinoebis SerCeva-daxasiaTeba antioqsidanturi aqtivobebis mixedviT maTematikuri modelirebis safuZvelze.

 - antioqsidanturi nivTierebebiT gamdidrebuli alkoholuri sasmelebis damzadebis teqnologiis SemuSaveba..
  mecnieruli siaxle. 

   -  qarTul wiTel RvinoebSi da feradyurZnian vazis jiSebSi identificirebuli da gamokvleulia ε-viniferini da misi dimeri _ tetrameruli stilbeni;

    - dadgenilia, rom yurZnis kanebSi trans-rezveratrolis raodenoba aRemateba ε-viniferinis raodenobas da tetrameruli stilbeni mcire raodenobiT fiqsirdeba;

     ​- gamovlenilia Rvinomasalebis erTwliani formirebis periodSi ε-viniferinis Semcireba-gardaqmna dimerizaciis mimarTulebiT da identificirebulia tetrameruli stilbeni;
      - dadginda biologiurad aqtiuri stilbenebis dagrovebaze postfermentuli maceraciis dadebiTi gavlena;

-  postfermentuli maceraciiT damzadebul sufris mSral wiTel RvinoebSi tetrameruli stilbenis wyarod gamovlinda yurZnis wipwa;
    - qarTul wiTel RvinoebSi erTdroulad dafiqsirda monomeruli, dimeruli da tetrameruli stilbenebi trans-rezveratrolis, ε-viniferinis da tetrameruli stilbenis saxiT. maT Soris dominantia trans-rezveratroli;

  - dadginda, rom ε-viniferinisa da trans-rezveratrolis gazrdili koncentracia garkveul aqtivobas amJRavnebs vaSl-rZemJava duRilis ZiriTadi da Tanauri produqtebis warmoqmnaze wiTel RvinomasalebSi, maSin roca igive nivTierebebis bunebrivi koncentracia uaryofiT gavlenas ar axdens Rvinomasalis xarisxze;
    - dadginda qarTuli wiTeli Rvinoebis antioqsidanturi aqtivoba maTi fenoluri naerTebis SemcvelobasTan damokidebulebiT...

   N       naSromis praqtikuli mniSvneloba.
-Ffenoluri naerTebiT, maT Soris, stilbenebiT gamdidrebuli da samkurnalo-profilaqtikuri daniSnulebis wiTeli Rvinoebis damzadeba rekomendirebulia postfermentuli maceraciis gamoyenebiT. 

     -  wiTeli Rvinoebis stilbenebiT gamdidrebis saWiroebis SemTxvevaSi, stilbenebis damateba mizanSewonilia vaSl-rZemJavuri duRilis Catarebis Semdeg.

    - saferavis kanis stilbenuri naerTebis kvlevis mniSvnelovani Sedegebis gaTvaliswinebiT SemuSavebulia antioqsidanturad aqtiuri alkoholuri sasmelis, “zigu+”_is damzadebis teqnologia;

    - antioqsidantobis mixedviT Rvinomasalis interaqtiul reJimSi SerCevis mizniT, maTematikuri modelirebis safuZvelze daproeqtebulia qarTuli wiTeli Rvinoebis sainformacio-saanalizo monacemTa baza. 
     aprobacia. kvleviTi samuSaos Sedegebi 2009_2011 ww. ixileboda iakob gogebaSvilis sax. Telavis saxelmwifo universitetis soflis meurneobisa da gadamamuSavebeli dargebis fakultetis da saqarTvelos agraruli universitetis mevenaxeobis, meRvineobis da mebaReobis institutis samecniero sabWos sxdomebze.
      publikacia. sadisertacio naSromis irgvliv gamoqveynebulia 7 samecniero naSromi. maT Soris erTi – vazis da Rvinis 33-e msoflio kongresis da ori _ konferenciis masalebis saxiT.P

      sadisertacio naSromis struqtura da moculoba. sadisertacio naSromi Sedgeba: sadisertacio naSromis zogadi daxasiaTebis, literaturis mimoxilvis, eqsperimentuli nawilis, daskvnebis da danarTisagan. naSromi ganTavsebulia 129 gverdze, Seicavs  19  cxrils da 27  naxazs. gamoyenebuli literaturis sia moicavs  128  dasaxelebas.
         2. e q s p e r i m e n t u l i   n a w i l i
                2.1.kvlevis obieqtebi da meTodebi

    obieqtebi: a) yurZnis kanebi. kvlevis obieqtebad gamoyenebuli gvqonda saqarTveloSi gavrcelebuli vazis wiTelyurZniani jiSebi: saferavi (kardenaxi, axaSeni, qinZmarauli, winandali, nafareuli), saferavi budeSurisebri, kaberne-sovinioni (winandali), ocxanuri safere (zestafoni), ojaleSi (martvili), aladasturi (ozurgeTi), Cxaveri (ozurgeTi), aleqsandrouli(ambrolauri), mujureTuli (ambrolauri), asureTuli Savi (asureTi). eqsperimenti CavatareT aRniSnuli jiSebis yurZnis kanze da Rvinoebze. amasTan, saferavi aRebuli gvqonda Semdegi gavrcelebis adgilis mixedviT: axaSeni (fafris veli), kardenaxi (axoebi), qinZmarauli, winandali da nafareuli. 

   b) Rvinomasalebi. saeqsperimento Rvinomasalebi davamzadeT klasikuri teqnologiis mixedviT 2009 wlis mosavlidan “Rvinis kompania Sumis” qarxanaSi. kerZod: saferavi (winandali) _sufris mSrali; saferavi (axaSeni) _ bunebrivad naxevradtkbili; saferavi (qinZmarauli) _ bunebrivad naxevradtkbili; saferavi (kardenaxi) _ sufris mSrali; kaberne-sovinioni_sufris mSrali; ojaleSi_bunebrivad naxevradtkbili; aladasturi_sufris mSrali; Cxaveri _ mSrali bunebrivad naxevradvardisferi; asureTuli Savi _ sufris mSrali; aleqsandrouli_bunebrivad naxevradtkbili; mujureTuli_bunebrivad naxevradtkbili; 
      postfermentuli maceraciiT davamzadeT sufris mSrali Rvinoebi winandlis saferavisa da kaberne-sovinionis 2010 wlis mosavlisagan.
   g). S.p.s “Rvinis kompania SumSi” klasikuri teqnologiiT damzadebuli Rvinoebi::

    “mukuzani”_mSrali (saferavi,2010w);

    “Sumi”_mSrali (saferavi:kaberne 75%:25%, 2010);

    “qarTuli nadimi”_mSrali (saferavi,2010w.);

    “bioRvino”_mSrali( winandlis saferavi,2008);

 “qinZmarauli”_bunebrivad naxevradtkbili (saferavi,2010);

 “xvanWkara”_bunebrivad naxevradtkbili (aleqsandrouli  +mujureTuli,2010);

 “Sumi”_bunebrivad naxevradtkbili (saferavi: kaberne 75%:25% .2010w);

 “qarTuli nadimi”_bunebrivad naxevradtkbili (saferavi, 2010);

 “alaznis veli”_ bunebrivad naxevradtkbili (saferavi,2010);

gansazRvris meTodebi.
a) ε_viniferinis da sxv. stilbenebis Semcveli fraqciis gamoyofa da Txelfenovani qromatografia. yurZnis kanSi ε_viniferinis identifikaciis da raodenobrivi gansazRvris mizniT, obieqtebi gavaSreT haerze, davaqucmaceT da srulad gamovwvlileT eTilacetatiT cxel pirobebSi. eTilacetatiani fraqcia gavasufTaveT “sefadeqs G 25”_ze da gamoviyeneT Tvisebrivi analizisTvis, romelic CavatareT Txelfenovani qromatografiis meTodiT silufolis firfitaze (20/20sm), sistemaSi – qloroformi: meTanoli (80:20), qromatogramebi gavamJRavneT diazotirebuli sulfanilis mJaviT. aseve CavatareT ε_viniferinis Tvisebrivi analizi saeqsperimento RvinoebSi maTgan gamowvlilul eTilacetatian  fraqciebSi. 
b). ε-viniferinis, tetrameruli stilbenis da trans_rezveratrolis raodenobrivi gansazRvra maRalefeqturi siTxuri qromatografiiT. raodenobrivi gansazRvrisTvis gamoviyeneT kvlevis obieqtebidan miRebuli stilbenebSemcveli fraqciebi da maRalefeqturi siTxuri qromatografiis meTodiT CavatareT raodenobrivi gansazRvra (Guebailia et al.,2006) qromatografi_”Varian”, sveti_Mikrosorb 100  C18, 250X4,6 LXId(mm); A: 0,025% triftorZmarmJava;  B: acetonitrili  (ACN)/A, 80/20. gansazRvra Catarda gradientis reJimSi: 0_35wT 20_50%; B35_40 wT 50_100%; B41_46 wT 100%; 46_48wT  100_20% B48_53wT  20%. Bqromatografiuli gansazRvra Catarda mevenaxeobis, meRvineobis da mebaReobis institutis centralur laboratoriaSi.
   garda siTxuri qromatografiisa, eqsperimentis msvlelobisas RvinoebSi ε-viniferiniს  da trans-rezveratrolis raodenobrivi gansazRvrisTvis gamoviyeneT arsebuli speqtrofotometruli meTodebi, risTvisac nimuSebidan winaswar vaxdendiT saZiebeli naerTebis preparatul gamoyofas silufolis firfitebidan (beJuaSvili,1994; beJuaSvili da sxv.2005)
   eqsperimentis msvlelobisas Sesadareblad gamoviyeneT vazidan individualuri saxiT gamoyofili ε-viniferini, trans-rezveratroli da tetrameruli stilbeni.

   გ)vaSl-rZemJava duRili CavatareT saferavisgan damzadebul sufris mSral RvinomasalaSi trans-rezveratrolis da ε-viniferinis damatebiT da bunebrivad _ maTi Setanis gareSe. duRili vawarmoeT rZemJava baqteriebis mSrali preparatiT “inoflor R”-iT. modeluri vaSl-rZemJava duRili, aseve, CavatareT igive preparatiT da Semdegi flavonoidebis - kvercetini, (+)katexini,   (-)epikatexini – da fenolkarbonmJavebis - yavis da ferulis mJavebis - TanaobiT.  rZemJavis warmoqmnas vakvirdebodiT Tvisebrivad, qaRaldis qromatografiis meTodiT.               
      d)organuli mJavebiს gansazRvra maRalefeqturi siTxuri qromatografiiT. organuli mJavebi raodenobrivad ganvsazRvreT siTxuri qromatografiis meTodiT Semdeg pirobebSi: qromatografi - “Varian”, sveti _ Supelsol C 18-DB, 25cmx4,6mm;  eluentebi: A-0,1% H3PO4 +1%meTanoli; B-meTanoli; gradientuli reJimi B eluentis mixedviT. analizis xangrZlivoba 15wT. deteqtireba UV/Vis deteqtoriT 215 nm talRis sigrZeze.

    e)saerTo fenolebi ganvsazRvreT folin_Cokalteus reaqtivis gamoyenebiT speqtrofotometrulad; kateqinebi da polimeruli proantocianidinebi ganvsazRvreT eTilacetatiani fraqciebidan Sesabamisad vanilinis reaqtivis gamoyenebiT da speqtrofotometrulad. oligomeruli proantocianidinebi ki - SemJavebuli buTanolis damatebis Semdeg 40wT_iani gacxelebiT da speqtrofotometruli gansazRvriT. saerTo saRebavebi ganvsazRvreT speqtrofotometrulad (valuiko,1973). saeqsperimento Rvinoebis alkoholis, mqrolavi mJavianobis, titruli mJavianobis, eqstraqtis gansazRvras vatarebdiT moqmedi normatiuli dokumentaciis Sesabamisad.
v)Rvinoebis antioqsidanturi aqtivoba davadgineT eleqtronuli para-magnituri rezonansuli (epmr) meTodis gamoyenebiT. (Gardner P.T., 1998), romliTac izomeba wiTeli Rvinis antioqsidanturi potenciali _ unari  SeboWos fremis marilis radikalebi. Aamzadeben Rvinis  5%_ian xsnars  eTanoli/wylis (12:88 v/v) narevSi. xsnaris 3 ml reagirebs imave moculobis 1 mM  fremis marilis (KSO3)2NO xsnarTan. fremis radikali dabal rezonansul velebSi izomeba reaqciis dawyebidan 15_20 wuTis Semdeg _ reaqciis dasrulebisas. koncentracias iTvlian sakontrolo reaqciiT wiTeli Rvinis gareSe _ fremis marili + eTanoli/wyali 12/88 v/v 21 0 C temperaturaze. gansazRvra Catarda iv. javaxiSvilis sax. Tbilisis saxelmwifo universitetSi. 
   z) wiTeli Rvinoebis fenolur naerTTa koncentraciasa da maT antioqsidantur aqtivobas Soris damokidebulebis ganzogadebis safuZvelze SevadgineT Rvinomasalis antioqsidanturi Rirebulebis ganmsazRvreli miznobrivi funqciis zogadi  maTematikuri modeli. 
2. 2 ε -viniferinis   da trans-rezveratrolis raodenobrivi gansazRvra vazis wiTelyurZnian jiSebSi

yurZnis kanebidan momzadebuli sakvlevi stilbenSemcveli jamuri preparatebi gamoviyeneT siTxuri qromatografiisTvis da raodenobrivad ganvsazRvreT ε-viniferini   da trans- rezveratroli. winamdebare naSromiT pirvelad warmodgenilia trans_rezveratrolis Semcveloba ojaleSis, aladas-turis, Cxaveris, aleqsandroulis, mujureTulis, asureTuliSavis jiSebis yurZnis kanebSi. rac Seexeba ε-viniferins, igi siaxlea TiToeuli saeqsperimento obieqtisTvis.
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nax.2.2.1 yurZnis kanebidan gamoyofili stilbenSemcveli fraqciebis siTxuri qromatograma. a– aleqsandroulis kanidan; b – ocxanuri saferes kanidan
	
	
	
	
	cxrili 2.2.1

	         trans-rezveratrolis da viniferinis 
	

	            Semcveloba yurZnis kanSi, mg/100g
	

	
	
	
	
	
	

	
	jiSebi
	      trans-rezveratroli
	-viniferini
	

	
	saferavi
	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
	

	
	asureTuli Savi
	2.06
	0.45
	

	
	saferavis gavrcelebis adgili
	 
	 
	

	
	axaSeni
	6.67
	0.67
	

	
	kardenaxi
	4.46
	0.69
	

	
	qinZmarauli
	3.52
	0.48
	

	
	winandali
	4.63
	0.98
	

	
	
	
	
	
	


    stilbenSemcveli jamuri preparatebis siTxuri qromatogramebi saeqsperimento vazis  jiSebSi stilbenuri speqtris mravalferovnebaze miuTiTebs. maT Soris fiqsirdeba stilbenebis monomeruli warmomadgeneli  trans-rezveratroli da saZiebeli ε-viniferini.                                               

sakvlev obieqtebs Soris ε-viniferinis SedarebiT  maRali SemcvelobiT gamoirCeva saferavis da aleqsandrოulis yurZnis kani - 0,67mg/100g  da 0,57 mg/100g. TiToeuli sakvlevi jiSis yurZnis kanSi monomeruli trans-rezveratroli da misi dimeri ε-viniferini lokalizebulia erTnairi kanonzomierebiT: trans-rezveratrolis koncentracia mniSvnelovnad aRemateba ε-viniferinis koncentracias.

     trans-rezveratrolis SedarebiT maRali SemcvelobiT xasiaTdeba saferavi, ocxanuri safere da aladasturi(cxr.1). gasaTvaliswinebelia is faqti, rom  sacdeli jiSebi gavrcelebulia aRmosavleT da dasavleT saqarTvelos sxvadasxva, erTmaneTisgan agro-klimaturi pirobebiT gansxvavebul mevenaxeobis raionebSi. am faqtoris gavleniT, cnobilia, rom stilbenebis dagroveba Taviseburi biosinTezis safuZvelze mimdinareobs da Sedegic gamoixateba maTi koncentraciis sxvaobiT.. eqsperimentis Sedegebis safuZvelze, ε-viniferinis Semcvelobis Semcirebis mixedviT, dasavleT saqarTveloSi gavrcelebuli jiSebi ganlagda Semdegi TanmimdevrobiT: aleqsandrოuli > ojaleSi > ocxanuri safere > aladasturi > Cxaveri > mujureTuli. trans-rezveratrolis Semcvelobis mixedviT, igive jiSebSi gamoikveTa Semdegi Tanmimdevroba: ocxanuri safere> aladasturi> aleqsandrოuli> ojaleSi > mujureTuli. rac Seexeba saferavis yurZnis kanSi  ε-viniferinis koncentracias, jiSis gavrcelebis adgilis mixedviT ganlagda Semdegi TanmimdevrobiT: winandali>kardenaxi> axaSeni> qinZmarauli. trans-rezveratrolis mixedviT ki Tanmimdevroba Semdegia: axaSeni> winandali> kardenaxi> qinZmarauli.

    amgvarad, Catarebuli eqsperimentis Sedegაd gamovlinda saqarTveloSi gavrcelebuli vazis sawarmoo feradyurZniani jiSebis yurZnis kanis mravalferovani stilbenuri speqtri. dadginda, rom yurZnis kanSi biologiurad aqtiuri monomeruli stilbenis _ trans-rezveratrolis _ da misi dimeris _ ε-viniferinis _ raodenobrivi Semcveloba cvalebadia vazis jiSis da misi gavrcelebis adgilze damokidebulebiT. amasTan, TiToeul maTganSi SeiniSneba erTi kanonzomiereba _ rezveratrolis koncentracia mniSvnelovnad aRemateba ε-viniferinis koncentracias.
2.3.ε -viniferinis  cvalebadoba sufris mSral wiTel RvinomasalebSi
     ε-viniferini aris  yurZnis kanSi lokalizirebuli nivTiereba da misi gadasvla moduRari durdodan RvinomasalaSi xdeba eqstraqciis gziT. ε-viniferini trans-rezveratrolTan SedarebiT, wyalSi kargad xsnadia da, aqedan gamomdinare, mosalodnelia misi swrafi dagrovebis dinamika. amis dasadastureblad davakvirdiT saferavis, ocxanuri saferes, kaberne sovinionis, aladasturisa da asureTuli Savis uklerto durdos alkoholur duRils mSrali Rvinomasalis misaRebad. duRili CavatareT 28_300C  temperaturaze da ε-viniferins raodenobrivad vsazRvravdiT 2_14 dRian intervalSi 2 dRiani SualediT.
[image: image45.wmf]  nax.2.3.1. ε-viniferinis  dagrovebis dinamika durdos alkoholur duRilSi 
     aRmoCnda, rom ε-viniferinis  intensiuri dagroveba xdeba duRilis 2_5 dRian intervalSi da Semdgom periodSi misi koncentracia umniSvnelod izrdeba. saferavis axladdaduRebul mSral RvinomasalaSi ε-viniferinis koncentracia Seadgens 1,6 mg/l, ocxanur safereSi _ 1,4 mg/l, kaberne-sovinionSi _ 0,8 mg/l, aladasturSi _ 0,7 mg/l, asureTul SavSi _ 0,5mg/l,  aleqsandroulSi – 1,33 mg/l, mujureTulSi - 0,62mg/l, ojaleSSi – 1,05mg/l, CxaverSi – 0,51mg/l

     ε-viniferinis  koncentraciis cvalebadobis dasadgenad sufris mSrali Rvinomasalebis erTwliani formirebis periodSi, sacdeli Rvinomasalebi movaTavseT saRvine minis WurWlebSi, SevavseT bolomde, davxureT da movaTavseT 12_140C temperaturaze. saZiebeli nivTiereba ganvsazRvreT axlad daduRebul RvinomasalebSi, me_2 gadaRebis Semdeg (6Tviani) da erTwliani formirebis Semdeg, Sedegebi warmodgenilia nax.2.3.2.
[image: image46.wmf]                                                                         nax.2.3.2
              nax.2.3.2. ε-viniferinis  koncentraciis cvalebadoba sufris mSrali wiTeli Rvinomasalebis erTwliani formirebis periodSi 

     ε-viniferinis  cvalebadobis dasadgenad gamoviyeneT Txelfenovani, preparatuli da siTxuri qromatografiis meTodi.
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Nnax.2.3.3 saferavis sufris mSrali Rvinis stilbenSemcveli fraqciis siTxuri qromatograma.
     eqsperimentiT dafiqsirda ε-viniferinis  raodenobrivi Semcireba sufris mSral wiTel RvinomasalebSi maTi erTwliani formirebis periodSi. es cvlileba raodenobrivad Semdegia: saferavisTvis 1,6_0,9mg/l; ocxanuri saferesTvis 1,4_0.8mg/l; kaberne sovinionisTis 0.8_0.45mg/l; asureTuli SavisTvis 0.5_0.3mg/l; aladasturisTvis 0.7_0.35mg/l; CxaverisTvis 0.5_0.2mg/l. sacdeli Rvinomasalebis formirebis 1_12 Tviani periodi xasiaTdeba araerTgvarovani etapobrivi cvlilebiT.
2.4. ε -viniferinis cvalebadoba bunebrivad naxevradtkbil wiTel RvinomasalebSi        
     eqsperimentSi gamoviyeneT Semdegi bunebrivad naxevradtkbili wiTeli Rvinomasalebi: saferavisgan damzadebuli _ axaSeni, qinZmarauli; ojaleSisagan, aleqsandroulisa da mujureTulisgan damzadebuli bunebrivad naxevradtkbili  wiTeli Rvinomasalebi. TiToeul maTganSi  ε-viniferinis  cvalebadobis dasadgenad maTi erTwliani formirebis periodSi, boTlebSi Camosxmuli Rvinomasalebi movaTavseT 8_100C temperaturaze 2 variantis mixedviT; 1 varianti _ sakontrolo, pasterizaciis gareSe da varianti 2 _ cxlad Camosxmuli (650C, 2_3wT). ε -viniferinis  gansazRvras vaxdendiT axladdaduRebul, me_2 gadaRebis Semdgom da erTwlian bunebrivad dawmendil RvinomasalebSi. cdis Sedegebi warmodgenilia cxrili 2.4.1 saxiT. 
	
	
	
	
	cxrili 
	2.4.1

	-viniferinis raodenobrivi cvlileba (mg/l)    

	bunebrivad naxevradtkbil RvinomasalebSi 

	
	
	
	
	
	

	
	Rvinomasalis dasaxeleba
	sawyisi
	6-Tviani
	12-Tviani
	sxvaoba

	
	sakontrolo
	 
	 
	 
	 

	
	saferavi-axaSeni
	1.45
	1.27
	0.91
	0.54

	
	saferavi-qinZmarauli
	0.92
	0.83
	0.66
	0.26

	
	ojaleSi
	0.90
	0.63
	0.53
	0.37

	
	aleqsandrouli
	1.10
	0.79
	0.42
	0.68

	
	mujureTuli
	0.60
	0.49
	0.30
	0.30

	
	pasterizebuli
	 
	 
	 
	 

	
	saferavi-axaSeni
	1.25
	0.85
	0.68
	0.57

	
	saferavi-qinZmarauli
	0.79
	0.66
	0.49
	0.30

	
	ojaleSi
	0.73
	0.58
	0.39
	0.34

	
	aleqsandrouli
	0.78
	0.56
	0.35
	0.43

	
	mujureTuli
	0.53
	0.44
	0.25
	0.28

	
	
	
	
	
	


 E eqsperimentis Sedegad gamovlinda pasterizaciis gavlena bunebrivad naxevradtkbil RvinomasalebSi ε-viniferinis koncentraciaze. misi sawyisi koncentracia pasterizaciis gavleniT mcirdeba da es procesi ufro intensiuri xdeba erTwliani formirebis periodSi, arapasterizirebul,  sakontrolo RvinomasalebTan SedarebiT. Eeqsperimentis Sedegebi miuTiTebs maszed, rom pasterizacia ganapirobebs ε-viniferinis Semcirebis intensifikacias. pasterizebul RvinomasalebSi ε-viniferinis  Semcireba iwyeba TviT pasterizaciis procesSi da grZeldeba Rvinomasalis formirebis periodSi. mag. axaSnis RvinomasalisTvis 1.45_1.25 mg/l anu Semcirebuli raodenoba tolia 0.2mg/l. qinZmaraulisTvis 0.92_0.79mg/l anu Semcirebuli raodenoba tolia 0.13mg/l. ojaleSisTvis 0.9_0.73mg/l e.i. Semcirda 0.17mg/l_iT. aleqsandroulisTvis 1.1_0.78mg/l anu Semcirda 0.32mg/l_iT. mujureTulisTvis 0.6_0.53mg/l e.i. Semcirda 0.07mg/l_iT. P   

    pasterizaciis procesSi Semcirebuli ε-viniferinis  koncentracia kvlav ganagrZobs Semcirebas formirebis periodSi da, cxadia, gansxvavebulia arapasterizebulad formirebul RvinoebSi arsebuli ε-viniferinis koncentraciisgan.
sufris mSrali da bunebrivad naxevradtkbili Rvinomasalebis formirebis periodSi ε-viniferinis raodenobrivi Semcirebis asaxsnelad sayuradRebo aRmoCnda Txelfenovan qromatogramaze dafiqsirebuli mzardi laqa. igi diazotirebuli sulfanilis mJaviT ifereba moyavisfrod da damaxasiaTebelia ganawilebis koeficienti Rf=0,45. am monacemiT msgavsi aRmoCnda tetrameruli stilbenisa. Semdeg am laqis Sesabamisi nivTiereba preparatulad gamovyaviT saferavis erTwliani formirebis mSrali da bunebrivad naxevradtkbili Rvinoebidan da SevadareT individualur tetramerul stilbens ultraiisfer ubanSi STanTqmis speqtriT. Mmaqsimumebi aRmoCnda analogiuri 227nm, 283nm da 310nm talRis sigrZeze.

identificirebuli tetrameruli stilbeni saintereso aRmoCnda siTxuri qromatografiis TvalsazrisiT, romliTac naTlad dadasturda am nivTierebis mcire koncentracia yurZnis kanebSi da gazrdili raodenoba RvinoSi.  qromatograma gviCvenebs tetrameruli stilbenis Sekavebis dros – RT=8,3wT. 
Aamgvarad, eqsperimentis Sedegad dadasturda, rom, rogorc sufris mSrali, ise bunebrivad naxevradtkbili Rvinomasalebis formirebisas adgili aqvs ε-viniferinis raodenobriv Semcirebas da misi dimerizaciis produqtis - tetrameruli stilbenis - warmoqmnas. am gardaqmnis intensifikacias axdens pasterizacia (cxlad Camosxma). 
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2.5. postfermentuli maceraciis optimaluri parametrebis dadgena stilbenebiT gamdidrebuli sufris mSrali wiTeli Rvinoebis dasamzadeblad.

           teqnologiuri procesis warmarTvisaTvis gamoviyeneT winandalSi gavrcelebuli saferavis da kaberne sovinionis jiSis, 2010 wlis mosavlis yurZeni. sakontrolo da sacdeli variantebi CavatareT paralelurad, erTnair pirobebSi: erTidaimave nedleulis uklerto durdo davaduReT mSralad  28–300C temperaturaze 8 dRe-Ramis ganmavlobaSi, ris Semdegac daduRebuli Rvinomasala erT-erT WurWelSi WaWidan movxseniT  sakontrolo variantis saxiT. sacdeli variantis Rvinomasala ki WaWasTan erTad, savse WurWelsa da hermetul pirobebSi davayovneT 25–270C temperaturaze. saanalizod nimuSs viRebdiT 5 dRis SualediT da vsazRvravdiT saerTo fenolebs, stilbenebs, saerTo saRebavebs da oligomerul proantocianidinebs. 15-dRiani dayovnebis Semdeg, Rvinomasalebi ganvacalkeveT WaWidan TviTnadeni da nawnexi fraqciebis saxiT.; Rvinomasalebi ramdenime variantis saxiT davayovneT bunebrivi dawmendisaTvis. varianti-1 - TviTnadeni fraqcia; varianti-2 - TviTnadeni + nawnexi fraqcia. dadginda, rom postfermentul periodSi Rvinomasalis gamdidreba tetrameruli stilbeniT xorcieldeba WaWaSi arsebuli wipwis eqstraqciis safuZvelze. aseve, rogorc mosalodneli iyo, moxda Rvinomasalis gamdidreba wipwis oligomeruli proantocianidinebiT; xolo saRebavi nivTierebebis koncentraciis mateba, TavisTavad, yurZnis kanSi arsebuli antocianebis eqstraqciis Sedegia.

cxrili 2.5.1
	stilbenebis cvalebadoba postfermentuli maceraciiT damzadebul

	sufris mSral RvinomasalebSi maTi formirebis periodSi

	Rvinomasala
	trans-rezveratroli,mg/l
	-viniferini,mg/l
	tetrameruli stilbeni,mg/l

	
	sawyisi
	formirebuli
	sawyisi
	formirebuli
	sawyisi
	formirebuli

	saferavi
	
	
	
	
	
	

	sakontrolo
	2.63
	2.25
	1.43
	0.81
	0.35
	1.28

	xangrZlivi maceraciiT:
	 
	 
	 
	 
	 
	 

	TviTnadeni
	4.6
	3.7
	1.46
	0.95
	2.15
	2.65

	TviTnadeni  +nawnexi
	4.9
	3.9
	1.42
	0.91
	2.21
	2.92

	kaberne-sovinioni
	 
	 
	 
	 
	 
	 

	sakontrolo
	1.6
	1.1
	0.88
	0.41
	0.19
	0.9

	xangrZlivi maceraciiT:
	 
	 
	 
	 
	 
	 

	TviTnadeni
	2.9
	2.33
	0.91
	0.43
	1.75
	2.28

	TviTnadeni +nawnexi
	2.94
	2.39
	0.89
	0.42
	1.79
	2.27


                                       Sedegebi gviCvenebs, rom, stilbenebis Semcvelobis TvalsazrisiT, sakontrolo Rvinomasalebi da postfermentuli maceraciiT damzadebuli Rvinomasalebi mniSvnelovnad gansxvavdeba erTmaneTisagan, kerZod, maceraciis Sedegad ufro meti raodenobis stilbenebi gamoiwvlileba; rogorc sakontrolo, aseve postfermentuli maceraciiT damzadebul RvinomasalebSi, formirebis periodi stilbenebis cvlilebebis erTnairi kanonzomierebiT xasiaTdeba. kerZod, trans-rezveratrolis da -viniferinis koncentraciebi mcirdeba, tetrameruli stilbenis Semcveloba ki izrdeba; saWiroa aRiniSnos, rom postfermentuli maceraciiT damzadebuli Rvinoebi sakontrolosgan gansxvavdeba aramarto stilbenebis, aramed, rogorc mosalodneli iyo, zogadad, fenoluri naerTebis maRali koncentraciiT. Ees ki, Tavismxriv, amgvarad damzadebuli Rvinoebis maRal antioqsidantur aqtivobaze miuTiTebs, rac ganapirobebs maT maRal samkurnalo-profilaqtikur Rirebulebas. Psakvlevi RvinoebisTvis postfermentuli maceraciis optimalur parametrebad gamovlinda: hermetuloba, xangrZlivoba - 15 dRis intervali, temperatura – 25–270C.
eqsperimentis Sedegebidan gamomdinare, gamokleva moiTxova tetrameruli stilbenis mniSvnelovanma raodenobrivma matebam postfermentul periodSi. 

yurZnis kanebSi igi mcire raodenobiT dafiqsirda. postfermentul periodSi ε-viniferinis koncentracia TiTqmis ucvlelia, magram amavdroulad tetrameruli stilbeni mniSvnelovnad matulobs. udaoa, rom mis wyaros warmoadgenda WaWa da, am mosazrebis dasadastureblad, calke SeviswavleT saferavis mSralad daduRebuli wipwa (rogorc sufris mSrali Rvinoebis warmoebis narCeni). 
       davamzadeT misi wyal-spirtiani eqstraqti da Txelfenovani qromatografiiT SevadareT yurZnis kanis da Rvinis stilbenSemcvel fraqciebs, vazis anasxlavis stilbenSemcvel eqstraqts da individualur tetramerul stilbens. saidentifikacio analizebis Sedegad wipwis eqstraqtSi dafiqsirda tetrameruli stilbeni. Catarebuli kvlevis Sedegebi miuTiTebs masze, rom postfermentul periodSi Rvinomasalis gamdidreba tetrameruli stilbeniT xorcieldeba WaWaSi arsebuli wipwis eqstraqciis safuZvelze.


amgvarad, zemoaRniSnulidan gamomdinare, mizanSewonili da rekomendirebulia, samkurnalo-profilaqtikuri daniSnulebiT gamiznuli wiTeli Rvinoebi damzaddes postfermentuli maceraciis gamoyenebiT.
  2.6. trans_rezveratrolis da misi warmoebulebis _ dimeruli ε –viniferinis da  tetrameruli stilbenis koncentraciebi qarTul wiTel RvinoebSi 
   trans-rezveratrolis da misi warmoebulebis _ dimeruli ε-viniferinis  da tetrameruli stilbenebis kvlevis Sedegad qarTul wiTel RvinoebSi gamovlinda jiSuri Tavisebureba, saferavis adgilwarmoSobis da Rvinomasalebis teqnologiuri damuSavebis faqtorebi, rac naTlad aisaxeba bunebrivad dawmendili saeqsperimento Rvinoebis da qarxnuli wesiT damzadebuli komerciuli Rvinoebis Sedarebisas(cxr.2.6..1.).
	
	
	
	
	
	
	cxrili 2.6.1 
	2.6.1

	stilbenebis Semcveloba (mg/l) qarTul wiTel RvinoebSi
	

	eqsperimentuli erTwliani
	trans-rezveratroli
	-vinife-rini
	tetrameruli stilbeni
	

	
	
	
	

	sufris mSrali

	1.saferavi (kardenaxi)
	2.56
	0.81
	1.22

	2.saferavi (winandali)
	2.13
	0.88
	1.92

	3.saferavi (nafareuli)
	2.35
	0.78
	1.59

	4. saferavi budeSurisebri
	2.01
	0.63
	0.84

	5.kaberne-sovinioni
	1.26
	0.52
	0.96

	6.ocxanuri safere
	2.23
	0.65
	1.12

	7. aladasturi
	2.03
	0.42
	1.95

	8.asureTuli Savi
	0.9
	0.51
	0.75

	9. Cxaveri
	0.51
	0.11
	0.31

	bunebrivad n/tkbili

	1.saferavi (axaSeni)
	2.21
	0.91
	1.52

	2.saferavi (qinZmarauli)
	1.87
	0.66
	1.32

	3. ojaleSi
	2.05
	0.53
	1.87

	4. aleqsandrouli
	1.65
	0.42
	0.8

	5. mujureTuli
	1.12
	0.3
	0.53

	komerciuli Rvinoebi:

	1."mukuzani" -mSrali
	2.14
	0.52
	1.5

	2."qinZmarauli" -bun.n/tkb
	1.5
	0.41
	1.01

	3."Sumi" mSrali
	1.6
	0.53
	1.65

	4 "Sumi" bun.n/tkb
	1.21
	0.38
	0.93

	5."xvanWkara" - bun.n/tkb
	0.9
	0.32
	0.62

	6."qarTuli nadimi" - mSrali
	1.7
	0.55
	1.37

	7."qarTuli nadimi" - b. n/tkb
	1.4
	0.49
	1.11

	8. "alaznis veli" - bun.n/tkb
	1.3
	0.45
	1.04

	9. "bioRvino" saferavi, 
	 
	 
	1.85
	0.27
	1.74

	samwliani TviTdawmendili
	
	
	


       qarTul wiTel RvinoebSi (eqsperimentulSic da komerciulSic) dafiqsirda saZiebeli stilbenebis erTnairi ganawileba. dominantia trans-rezveratroli, masze mniSvnelovnad naklebia ε-viniferini, romelsac Warbobs misi dimerizaciis produqti _ tetrameruli stilbeni. saferavis adgilwarmoSobis mixedviT _ winandalSi gavrcelebuli saferavis Rvino xasiaTdeba naklebi trans-rezveratroliT, magram misi nawarmebis - ε-viniferinis  da tetrameruli stilbenis maRali koncentraciiT. es faqti miuTiTebs winandlis saferavis RvinomasalaSi ε-viniferinis  intensiur dimerizaciaze. dadgenilia Rvinomasalebis teqnologiuri damuSavebis gavlena trans-rezveratrolis da ε-viniferinis  koncentraciis garkveulwilad Semcirebaze. es faqtori asaxulia, aseve, komerciul RvinoebSi stilbenebis Semcirebul raodenobriv maCvenebelze, rac teqnologiuri damuSavebis Sedegia. zemoaRniSnulis dadasturebaa, aseve, TviTdawmendil, samwlian bioRvinoSi ε-viniferinis  intensiuri dimerizacia da tetrameruli stilbenis maRali koncentraciiT SenarCuneba.
  2.7. ε-viniferinis da zogierTi fenoluri naerTis gavlena vaSl-rZemJava duRilze sufris mSral wiTel RvinomasalebSi 

      yurZnis da Rvinis stilbenoidebis da sxva fenoluri naerTebis biologiuri aqtivobebis kvleva gvainteresebs ara marto janmrTelobis kuTxiT, aramed TviT Rvinis damzadebis etapebze Sesabamisi mikroorganizmebis mimarT gamovlenili aqtivobebis TvalsazrisiTac.

     Rvinis formirebaSi mniSvnelovan rols asrulebs vaSl-rZemJava duRili, romlis sworad warmarTva da Warbi raodenobis Sualeduri produqtebisgan dacva, maRalxarisxovani Rvinis damzadebis sawindaria. zemoaRniSnulidan gamomdinare, kvlevis mizans Seadgenda biologiurad aqtiuri trans-rezveratrolis,  ε-viniferinis  da zogierTi flavonoidis da fenolmJavis gavlenis dadgena vaSl-rZemJava duRilze.
     vaSl-rZemJava duRili CavatareT saferavisgan damzadebul sufris mSral RvinomasalaSi trans-rezveratrolis da ε-viniferinis damatebiT da bunebrivad - maTi Setanis gareSe. duRili vawarmoeT rZemJava baqteriebis mSrali preparatiT “inoflor R”. modeluri vaSl-rZemJava duRili, aseve, CavatareT igive preparatiT da, stilbenebis paralelurad, gamoviyeneT flavonoidebidan - kvercetini, (+)katexini, (-) epikatexini  - da fenolkarbonmJavebidan - yavis da ferulis mJavebi.  
          sakontrolosTan SedarebiT, stilbenebdamatebul variantebSi SedarebiT meti darCa vaSlmJava da meti warmoiqmna rZemJava. es efeqti trans-rezveratrolis SemTxvevaSi ufro mkafioa ε-viniferinTan SedarebiT. sayuradReboa is, rom, sakontrolosTan SedarebiT, Tavisufali Rvinis mJava stilbenoidebis gavleniT garkveulwilad ganicdis gardaqmnas: trans-rezveratrolis SemTxvevaSi  Rvinis mJava mcirdeba 0,11g/l-iT, xolo viniferinis SemTxvevaSi 0,23g/l-iT. Aam pirobebSi Catarebuli vaSl-rZemJava duRilis Sedegad adgili aqvs mqrolavi mJavianobis matebas. kerZod, trans-rezveratrolis SemTxvevaSi   mqrolavi mJavianoba izrdeba 0,04g/l-iT, xolo viniferinis SemTxvevaSi 0,07g/l-iT.
	
	
	
	
	
	
	cxrili 2.7.1

	
	
	organul mJavaTa cvalebadobis Tavisebureba vaSl-rZemJavuri duRilisas 
	

	
	
	 stilbenebis gavleniT
	
	

	
	cdis variantebi
	pH
	vaSlmJa

va dasawyisSi g/l
	vaSl

mJava

bolos  g/l 
	rZemJava g/l
	RvinismJava g/l 
	mqrolavi mJavianoba g/l

	
	1.Rvinomasala+preparati (sakontrolo)
	3.4
	3.2
	2.19
	1.18
	2.44
	0.46

	
	2.Rvinomasala+preparati+      trans-rezveratroli
	3.45
	3.2
	2.27
	1.25
	2.33
	0.50

	
	3.Rvinomasala+preparati+     -viniferini  
	3.45
	3.2
	2.23
	1.21
	2.21
	0.53


  stilbenebis gavlenas vaSl-rZemJava duRilze adasturebs modeluri duRilis Sedegebic (cxrili 2.7.2). sakontrolosTan SedarebiT, stilbenebis, flavonoidebis da fenolmJavebis Tanaobisas, vaSlmJava SedarebiT meti raodenobiT rCeba gardauqmneli. amave dros trans-rezveratrolis Tanaobisas vaSlmJava rCeba meti, magram rZemJavac meti warmoiqmneba. naklebi raodenobiT rZemJava miiReba  (-) epikatexinis, yavis da ferulis mJavebis Tanaobisas.
	 
	
	cxrili 2.7.2
	

	organul mJavaTa cvalebadobis Tavisebureba modelur vaSl-rZemJava duRilSi 

	cdis variantebi
	vaSlmJava g/l-dasawyisSi-bolos
	rZemJava g/l
	RvinismJava g/l
	

	1.sakontrolo (vaSlmJava+preparati)
	3,1 _ 1,98
	0.14
	 ____
	

	2.vaSlmJava+preparati+      trans-rezveratroli
	3,1  _ 2,34
	0.16 
	 ____
	

	3.vaSlmJava+preparati+     -viniferini  
	3,1  _ 2,06
	0.15
	 ____
	

	4.vaSlmJava+preparati+     kvercetini  
	3,1   _ 2,08
	0.10
	 ____
	

	5.vaSlmJava+preparati+     kateqini  
	3,1   _ 2,08
	0.09
	 ____
	

	6.vaSlmJava+preparati+     epikateqini  
	3,1   _  2,10
	0.05
	 ____
	

	7.vaSlmJava+preparati+     yavis mJava  
	3,1  _ 2,10
	0.08
	 ____
	

	8.vaSlmJava+preparati+     ferulis mJava  
	3,1   _ 2,10
	0.05
	 ____
	


       Catarebuli eqsperimentis Sedegad gamovlinda stilbenebis _ trans-rezveratrolis da ε-.viniferinis _ garkveuli efeqti vaSl-rZemJava duRilze sufris mSral wiTel RvinomasalaSi. es nivTierebebi vaSlmJavis rZemJavaSi gardaqmnas astimulireben SedarebiT naklebi Sualeduri produqtebis warmoqmniT, Tumca, vaSlmJava nawilobriv rCeba gardauqmneli. amasTan, am eqsperimentSi, stilbenebis Tanaobisas dafiqsirda  Tavisufali Rvinis mJavis Semcireba da mqrolavi mJavianobis mateba. stilbenebTan SedarebiT nakleb `efeqturi” aRmoCnda kvercetini, (+)katexini, (-)epikatexini, yavis da ferulis mJavebi; miRebuli Sedegebi miuTiTebs masze, rom saferavis sufris mSral RvinomasalaSi trans-rezveratrolis da ε-.viniferinis  gazrdili koncentracia garkveul gavlenas axdens vaSl-rZemJava duRilze, maSin roca maTi bunebrivi koncentracia uaryofiTad ar moqmedebs am processa da Rvinomasalis xarisxze.

     Aamgvarad, eqsperimentis Sedegebi safuZvels gvaZlevs Semdegi rekomendaciis SeTavazebisaTvis: wiTeli Rvinoebis individualuri stilbenebiT gamdidrebis saWiroebis SemTxvevaSi, maTi xelovnurad damateba mizanSewonilia vaSl-rZemJavuri duRilis Catarebis Semdeg.
  2.8. vazis jiSuri Taviseburebani qarTuli wiTeli Rvinoebis fenoluri speqtris mixedviT da antioqsidanturi aqtivoba
   jiSuri Tavisebureba aisaxeba rogorc sufris mSral, aseve bunebrivad naxevradtkbil wiTel RvinoebSi. sufris mSral Rvinoebs Soris fenoluri nivTierebebis maRali koncentraciiT gamoirCeva saferavi da ocxanuri safere. Bbunebrivad naxevradtkbil wiTel Rvinoebs Soris gamoirCeva ojaleSi.    P     

   proantocianidinebis Semcvelobis mixedviT, yvela saeqsperimento nimuSSi fiqsirdeba erTnairi kanonzomiereba _ polimeruli proantocianidinebi raodenobrivad Warbobs oligomerul proantocianidinebs. Uunda aRiniSnos, rom es kanonzomiereba damaxasiaTebeli maCvenebelia vazis wiTelyurZniani teqnikuri jiSebidan damzadebu.li RvinoebisaTvis (beJuaSvili das xv. 2008). Ffenolur naerTTa jgufebi gansxvavebuli raodenobiT fiqsirdeba. Yyovelive zemoaRniSnulis dadasturebaa cxr. 2.8.1-is monacemebi.
	
	
	
	cxrili  2.8.1
	
	

	          fenolur naerTTa Semcveloba sxavadasxva tipis 

	                      wiTel RvinoebSi
	
	

	dasaxe
leba
	saerTo fenolebi g/l
	oligome-ruli proantociani-dinebi  mg/l
	 saRebavi             n-bi                  mg/l  
	polime-

ruli proanto-cianidinebi mg/l
	ka

teqinebi mg/l

	1. saferavi- sufris mSrali
	4.9
	988
	800
	3200
	456

	2. kaberne-sufris mSrali
	3.85
	892
	680
	2050
	362

	3. ocxanu
ri safere-sufris mSrali
	4.8
	992
	815
	3000
	438

	4. ojaleSi- bunebrivad n/t
	3
	944
	656
	1455
	280

	5. aladasturi- sufris mSrali
	3.18
	364
	670
	1950
	307

	6. Cxaveri- vardisferi

	2.56
	936
	155
	1200
	160

	7. aleqsandrouli- bunebrivad n/t
	2.6
	807
	590
	1235
	250

	8. mujure-Tuli bunebrivad n/t
	2.9
	972
	660
	1365
	310


 saeqsperimento Rvinomasalebis antioqsidanturi aqtivoba ganvsazRvreT epmr meTodiT. cxrili2.8.2
	
	
	cxrili 
	2.8..2

	          wiTeli Rvinomasalebis fenoluri nivTierebebi 

	               da antioqsidanturi aqtivoba
	

	Rvinomasalebi
	jiSis gavrcelebis adgili
	saerTo fenolebi,g/l
	antioqsidanturi aqtivoba, %

	saferavi - sufris mSrali
	kardenaxi
	3.14
	50.5

	saferavi-bunebrivad naxevradtkbili
	qinZmarauli
	4.1
	69.6

	saferavi - sufris mSrali (1)
	winandali
	3.1
	46.7

	saferavi - sufris mSrali (2)
	winandali
	3.8
	54.3

	saferavi - sufris mSrali (3)
	winandali
	4
	69

	saferavi - sufris mSrali (4)
	winandali
	4.3
	71.3

	saferavi-bunebrivad naxevradtkbili
	axaSeni
	4.6
	75

	kaberne - sufris mSrali
	winandali
	3.8
	59.6

	saferavi - sufris mSrali
	nafareuli
	4.9
	86.2

	ocxanuri safere -     sufris mSrali
	zestafoni
	4.8
	80.3

	aladasturi - sufris mSrali

	ozurgeTi
	3.18
	51

	ojaleSi - bunebrivad naxevradtkbili
	martvili
	3
	39

	mujureTuli - bunebrivad naxevradtkbili
	ambrolauri
	2.9
	39

	aleqsandrouli - bunebrivad naxevradtkbili
	ambrolauri
	2.6
	23.7

	Cxaveri - bunebrivad vardisferi, mSrali
	ozurgeTi
	 2.56
	15


   SeniSvna: 1,2,3,4 _ 2-,4-,6-,8 dReSi moxsnili WaWidan.
   yvelaze maRali antioqsidantoba aRmoaCnda saferavisa da ocxanuri saferesgan damzadebul Rvinoebs, yvelaze mcire – Cxaverisa da aladasturis jiSebisagan damzadebul Rvinoebs. Nnafareulis saferavis Rvinis antioqsidanturi aqtivoba aRmoCnda yvelaze maRali – 86,2%, xolo Cxaveris Rvinis – mcire – 15 %. 
   Catarebuli eqsperimentis Sedegad gamovlinda saqarTveloSi gavrcelebuli wiTelyurZniani vazis teqnikuri jiSebidan damzadebuli sxvadasxva tipis wiTeli Rvinoebis SedarebiTi antioqsidanturi aqtivoba. Ggamovlinda, aseve, Rvinis antioqsidanturi aqtivobis proporciuli damokidebuleba masSi fenoluri naerTebis koncentraciaze.        
   2.9.  Sedegebis maTematikuri damuSaveba. 

   Tu movaxdenT aRniSnuli eqsperimentuli kvlevis formalizebas anu mis maTematikur modelirebas, maSin SesaZlebloba mogvecema ganvazogadoT kvlevis Sedegebi yurZnis nebismieri jiSis Tu nebismieri regionis magaliTze. maTematikuri modelis saSualebiT advilad daproeqtdeba sainformacio monacemTa baza, romlis saSualebiTac, saWiro SemTxvevaSi, interaqtiul reJimSi moxdeba analitikuri amocanebis gadawyveta (vTqvaT, Rvinomasalebis avtomatizebuli SerCeva momxmareblis mier misi monacemebis sxvadasxva arCevanis mixedviT).
  Semotanilia Semdegi aRniSvnebi:
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   Aam aRniSvnebis saSualebiT Sedgenilia Rvinomasalis antioqsidanturi Rirebulebis ganmsazRvreli miznobrivi funqciis zogadi maTematikuri modeli:
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2.10.alkoholuri sasmelis, pirobiTad, “zigu+”-is damzadebis teqnologiis SemuSaveba. 

    krefen saferavs teqnikuri simwifis periodSi, aclian klerts, daWyleten da gamoacalkeveben TviTnaden tkbils. Ddurdos aTavseben specialur WurWelSi, amateben eTilis spirtis wyalxsnars da ayovneben eqstraqciisaTvis. TviTnaden tkbils aTavseben siciveze TviTdawmendis mizniT, Semdeg leqidan moxsnian da civad filtraven azbest_celulozis filtr_wnexSi. Ggafiltrul tkbils moaTavseben specialur WurWelSi, umateben samwliani davargebis sabrende spirts im raodenobiT, rom nazavis spirtianoba Seadgendes 18_20 moc.%. durdos eqstraqciis damTavrebis Semdeg  ganacalkeveben, eqstraqts gafiltraven civ pirobebSi azbest-celulozis filtr-wnexSi da miiReba saferavis eqstraqti daaxloebiT 20 moc.% alkoholis SemcvelobiT. Semdeg daspirtul tkbils Seureven saferavis eqstraqts 20% raodenobiT, saWiroebis SemTxvevaSi, Seasworeben titr.mJavianobas limonmJaviT da ayovneben muxis kasrebSi, aranakleb 2 Tvisa. Bbunebrivad dawmendil nazavs asxamen boTlebSi (sqema 7.1) alkoholuri sasmelis fizikur-qimiuri maCveneblebi warmodgenilia cxrilSi 
                                                  cxrili 2.10.1
alkoholur sasmel "zigu+"-is fizikur-qimiuri maCveneblebi
	maCveneblis dasaxeleba
	norma

	garegani saxe
	gamWvirvale siTxe

	feri
	muqi wiTeli

	gemo da aromati
	harmoniuli, nazi, sasiamovno

	alkoholi, moc % 
	18-20

	titruli mJavianoba, g/l
	4-5

	Saqris masuri wili,%
	16-18

	eqstraqti,g/l, aranakleb
	165

	saerTo fenoluri naerTebi, g/l, 
	2.5-3,0

	saerTo saRebavebi, mg/l, 
	350-500

	trans-rezveratrolis raodenoba, mg/l, 
	2.5-3,0

	viniferinis raodenoba,mg/l, 
	0.5-1,0

	antioqsidanturi aqtivoba, %(epmr), aranakleb
	50
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                                 2 Tvisa
                                                              

                                                                 dekantaciiT moxsna da 

Camosxma

alkoholur sasmel “zigu+”-is damzadebis teqnologiuri sqema

sasmelis warmoebis mosalodneli ekonomikuri  efeqtia  1 litr sasmelze 6,3 lari 
 D                            
                             daskvnebi

    - saqarTveloSi gavrcelebuli vazis feradyurZniani jiSebis (saferavi, kaberne-sovinioni, ocxanuri safere, ojaleSi, aladasturi, Cxaveri, aleqsandrouli, mujureTuli, asureTuli Savi) yurZnis kanebSi ε-.viniferinis koncentracia dafiqsirda 0,26_0,98 mg/100g intervalSi; saferavis gavrcelebis adgilis da ε-.viniferinis Semcvelobis mixedviT gamovlinda Tanmimdevroba winandali>kardenaxi>axaSeni> qinZmarauli, 0,98–0,48მგ/100გ; yvela jiSis SemTxvevaSi gamoikveTa saerTo kanonzomiereba _ trans_rezveratrolis raodenoba aRemateba ε-.viniferinis raodenobas;

        - sufris mSrali da bunebrivad naxevradtkbili wiTeli Rvinomasalebis erTwliani formirebis periodSi ε-.viniferinis koncentracia mcirdeba. Ees Semcireba ganpirobebulia ε-.viniferinis dimerizaciiT, ris Sedegad warmoiqmneba tetrameruli stilbeni; pasterizacia axdens dimerizaciis intensifikacias; 

       - saeqsperimento da komerciul sufris mSral da bunebrivad naxevradtkbil RvinoebSi erTdroulad arsebobs trans-rezveratroli da misi warmoebulebi: dimeri ε-.viniferini da tetrameruli stilbeni. maT Soris dominantia trans-rezveratroli; Rvinomasalebis teqnologiuri damuSavebis gavlena stilbenebze komerciul RvinoebSi gamoixateba maTi Semcirebuli raodenobebiT saeqsperimento RvinoebTan SedarebiT;

    - trans-rezveratrolis da ε-.viniferinis  gazrdili koncentracia garkveul gavlenas axdens vaSl-rZemJava duRilze, amitom wiTeli Rvinoebis individualuri stilbenebiT gamdidrebis saWiroebis SemTxvevaSi, maTi damateba mizanSewonilia vaSl-rZemJavuri duRilis Catarebis Semdeg.   

       - @mizanSewonili da rekomendirebulia, samkurnalo-profilaqtikuri daniSnulebiT gamiznuli wiTeli Rvinoebi damzaddes postfermentuli maceraciis meTodis gamoyenebiT, romelic Rvinis antioqsidanturi nivTierebebiT gamdidrebis saSualebas iZleva  
       - qarTuli wiTeli Rvinoebis antioqsidanturi aqtivoba proporciulia maTi fenoluri nivTierebebis koncentraciisa da meryeobis 15_86% intervalSi (epmr meTodiT); 

       -  daproeqtebulia antioqsidanturi aqtivobis mixedviT qarTuli wiTeli Rvinoebis SerCevis maTematikuri modeli;                                                   
    - saferavis biologiurad aqtiuri fenoluri nivTierebebis da, maT Soris, stilbenebis samkurnalo-profilaqtikuri mizniT gamoyenebisaTvis SemuSavebulia maRali antioqsidan-turi Tvisebebis matarebeli alkoholuri sasmelis “zigu+”_is teqnologia.  
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Brief overview of the thesis

       
Actuality of the topic. In Georgia culture of vine-growing and wine-making has the deep roots – on the bases of archeological data Georgian cultural vine has the history of about 80 centuries. Lots of world scientists and specialists recognize Georgia as the homeland of vine and wine. This fact is confirmed by the constant exhibition “Vinopolis” opened in London at the end of XX century – this greatest “City of Wine” is begun with Georgian pavilion named by “Cradle of Wine”.


Many technologies of making wine from over 500 species of aboriginal grapes have been created in Georgia for many thousands of years. These technologies were given from one generation to the other, developed and they gave the chance of working out new technologies. It is symbolic, that Georgia, the country of vine and wine received Christianity with just the cross of vine.


Except of social-religious function, wine had been given the curative and prophylactic functions as well since the ancient times. It should be mentioned, that among the historical sources of Enotherapy, in the list of 40 curative plants of wizard Medea (B.C XIVc.) vine is mentioned as well. Wine is discussed as one of the most effective curative means even in the Babylonian Talmud.

  
The attention of the sceintists towards the enotherahy has not been decreased, but after 1990 year, after discovering french pharadox the scientific studies for explanation of this phenomena was increased greatly. In the developed countries the curative prophylactic characteristics of the wine is still actual and has great success. 
  Curative prophylactic characteristic of red wines against several diseases was revealed, that is caused by antioxidant activity of the wine. The main source of this is phenolic compounds of the wine. The moderate consumption of red wine stipulates: the 20-40% reduction of death risk caused by ischemic cardiovascular disease, cardiovascular and cerebrovascular diseases.  Red wine has more bacterociodic effect than bismuth salicilat. It has anti heterogenic, anticancer and protective effect against the oxidative stress. Red wine has positive effect against the heart coronary diseases. The cardio protective effect and positive effect against the hearth ischemic diseases is caused by high antioxidant activity of reservatrol and quercetin than tokopherol, which is found in wine. Among the diverse biological activity of phenols antioxidant activity takes the leading place. The representatives of phenolic compounds – stilbens are characterized by high biological activity and curative-prophylactic effect against several diseases. Stilbens have become very interesting for world scientists after “French Paradox” was appeared. According to all of the above mentioned the wine producing countries have started to make the research of red wines for the content of stilbens and phenolic compounds. As a result of the research of stilbens, today at the Institute of Viticulture, Winemaking and Horticulture was created a technology of making red dessert wine rich by reservatrol and receiving the natural stilben content concentrate; and anti-oxidant activity of trans-resveratrol, epsilon-viniferin and tetrameric stilbens in the experiments of “in vitro” by formation of malonaldehyde in human blood serum due to the inhibition level was determined.   It was created the optimal conditions of making and storing special white wines rich by stilbens;  and technological processing methods towards the content of stilbens. According to all of the before mentioned the importance of the stilbens found in the red wines is becoming more and more important, as curative-prophylactic characteristic, that is making the research more actual. 

The aim of the research: the aim of the research was to study ε-viniferin (dimer of reservatrol) in Georgian red wines and to create new technology of making new alcoholic drink enriched by antioxidant substances. 

Research tasks: 

· ε-viniferin identification and its quantitative analysis in Georgian red vine varieties; 

· Making table dry and natural semi sweet wines and determining the wine type influence over the ε-viniferin content;
· ε-viniferin change determenination during one year wine formation period; 

· Determining ε-viniferin in Georgian red wines; 

· Revealing ε-viniferin activity over the malolactic fermentation in red wines;

· Phenolic spectrum and their antioxidant activity found in red wines; 

· Selecting-characterizing red wines according to the mathematical model; 

Scientific innovation. Analysis of ε-viniferin in Georgian red wines and red vine varieties;

· The amount of trans-resveratrol found in grape skins exceeds the number of ε-viniferin; 

· The reduction and formation of ε-viniferin during wine formation was demonstrated due to its dimerization and tetrameric stilben was identified; 

· In Georgian red wines were found together monomeric, dimer and tetrameric stilbens in the form of trans-resveratrol, ε-viniferin and tetrameric stilben. Trans resveratrol takes the leading place among them; 

· Trans-resveratrol and ε-viniferin added to red wines show their activity over the malolactic fermentation compared with other phenolic compunds. 

· The effect of antioxidant activity over the phenolic content in Georgian red wines was determined; 

Practical view of the thesis

· According to the result of the research of stilben compounds found in Saperavi grape skin the technology of making alcoholic drink “Zigu” which has the antioxidant activity was created; 

· According to the mathematical modeling Georgian red wine database was created, which enables us in case of necessity to select the wines automatically according to the interactive regime due to the different data selection. 

Approval. The result of the experiment was discussed in 2009-2011 years at the scientific board meetings of Telavi I. Gogebashvili State Univeristy at the faculty of Agriculture and Food Processing and at the Institute of Horticulture Viticulture and Enology. 

Publication. Around the thesis seven scientific works was published, among them one was used as a material of World Congress of Vine and Wine and two of them was used at the conference. 

The structure and volume of the thesis. 

The thesis consist of: general overview of the thesis, literature overview, part of the experiment, conlusion and enclosure. Thesis has 129  pages, contains 19 charts and 27 draft. Used literature list consist of 128 names. 

                             2. Experiment Section

2.1. Research object and methods

Objects: a) Grape skins. As a research object we used the following red vine varieties grown in Georgia: Saperavi (Kardenakhi, Akhasheni, Kindzmarauli, Tsinandali, Napareuli), Saperavi Budeshurisebri (Tsinandali), Cabernet Sauvignon (Tsinandali), Ostkhanuri Sapere (Zestaponi), Ojaleshi (Martvili), Aladasturi (Ozurgeti), Chkhaveri (Ozurgeti), Aleksandrouli (Ambrolauri), Mujuretuli (Ambrolauri), Asuretuli Shavi (Asureti). We have studied the grape skins of before mentioned vine varieties and the wines made from this vine varieties. Besides we have selected Saperavi from its micro regions: Akhasheni (fafris valley), Kardenakhi (Akhoebi), Kindzmarauli, Tsinandali and Napareuli. 

b) Wines. We have made the wines according to the classical technology from 2009 harvest at Shumi Winery. Particularly Saperavi (Tsinandali) – Table dry wine; Saperavi (Akhasheni) – naturally semi sweet wine; Saperavi (Kardenakhi) – table dry wine; Cabernet Sauvignon – table dry wine; Otskhanuri Sapere – table dry; Ojaleshi – naturally semi sweet wine; Aladasturi – table dry wine; Chkhaveri – dry naturally rose wine; Asuretuli Shavi – table dry wine; Aleksandrouli – naturally semi sweet wine; Mujuretuli – naturally semi sweet wine. 
Table dry wines made from 2010 harvest of Saperavi and Cabernet Sauvignon vine varieties cultivated in Tsinandali micro region, wines made according to post maceration.

c) The wines made by Shumi Winery: 

“Mukuzani” – dry wine (Saperavi 2010 year); 

“Shumi” – dry wine (Tsinandali Saperavi/Cabernet Sauvignon – 75/25, 2010 year); 

“Georgian Feast” – dry wine (Tsinandali Saperavi, 2010 year);

“Biowine” – dry wine (Tsinandali biological Saperavi, 2008) 

“Kindzmarauli” – naturally semi sweet wine (Saperavi 2010); 

“Khvanchkara” – naturally semi sweet wine (Aleksandrouli+Mujuretuli, 20/10);

“Shumi” – naturally semi sweet wine (Saperavi from Tsinandali micro region/Cabrnet  Sauvignon 75/25 2010 year); 

“Georgian Feast” – naturally semi sweet wine (Saperavi from Tsinandali micro region, 2010 year); 

“Alazani Valley Red” – naurally semi sweet wine (Saperavi from Tsinandali micro region, 2010 year); 

Method of analysis.

a) Isolating fraction containing ε-viniferin and thin layer chromatography. 

For identifying and making the quantitative analysis of ε-viniferin found in grape skin, we have dried the object on the air, humidity was 18-20%, and we slit them into pieces and burnt them wholly in the heat condition using ethyl acetate. The fraction of ethyl acetate was clarified by “Sephadex G 25” and used it for qualitative analysis, which was done by thin layer chromatography on silica plate (20/20cm), chloroform system: methanol (80/20), we have done the chromatography using sulfamiric acid in the presence of nitrogen. We have done the qualitative analysis of ε-viniferin in the experimental wines using ethyl acetate fractions, extracted from them. 

b) Effective liquid chromatography for quantitative analysis of ε-viniferin. For quantitative study we have used highly effective liquid chromatography method (Guebailia et al. 2006). Chromatography – “Varian”, column _ Microsorb 100 C18, 250X4, 6 LXId (mm); Eluent A: 0,025% triflouracetic acid; B: acetonitrile (CAN)/A, 80/20. The analysis was conducted under the gradient regime: 

0-35 minutes 20-50% B 35-40 minutes 50-100% B 41-46 minutes 100% B 46-48 minutes 100-20% B

48-53 minutes 20% B 

      Chromatography was done at the central laboratory of the Institute of Viticulture, Enology and Horticulture. 

      For quantitative analysis of ε-viniferin and trans-resveratrol except of liquid chromatography we used existed methods of spectrophotometer, for this purpose we were separating from the samples the compounds from silica plate (Bezhuashvili, 1994; Bezhuashvili and etc. 2005). 

During the experiment for comparison we used ε-viniferin and trans-resveratrol extracted from the vine individually. 

c) We have conducted malolactic fermentation in the table dry wines made from Saperavi vine variety by adding ε-viniferin and trans-resveratrol and naturally without adding them. We have done the fermentation using dry bacteria “inoflor R”. Model malolactic fermentation was done using the same preparation and used together with stilbens – flavonoids: quercetin, (+) catechin, (-) epicatechin, phenyl carbon acids – caffeic and ferulic acids. 

We were monitoring the lactic acid creation by qualitative analysis, using paper chromatography. 

d) Identification of organic acids using liquid chromatography. We have done quantitative analysis using liquid chromatography method in the following conditions: chromatography – ‘Varian”, Column – Supelsol C 18-DB, 25cmx4, 6mm; eluents: A-0, 1% H3PO4 +1% methanol; B-methanol; gradient regime according to B eluent. Duration of analysis was 15 minutes. Detection was done by UV/Vis detector 215 nm wavelengths.  
e) Total phenols were determined using folin-ciocalteau reactive by spectrophotometer; Catechins and polymeric procyanidins were identified from ethyl acetate fractions using vanillin reactive and spectrophotometer. For polymeric procyanidins we used heating for 40 minutes and spectrophotometer after adding the special reactive. Total coloring substances were determined by spectrophotometer (Valuiko 1973 year). Experimental wines analysis of alcohol volume, volatile acidity, tartaric acid and extract were conducted using the existed methods of enology, in compliance with valid normative documents. 

f) Wines antioxidant activity was determined using electronic Para magnetic resonance method (EPMR). (Gardner P.T., 1998) by which red wine antioxidant potential to restrain fremic salt radicals is measured. 5% wine solution is made in ethanol/water (12.88 v/v) mixture. 3 ml of solution reacts with the same volume 1mM fremic salt (KSO3)2NO solution. Radical of Fremy is determined in low fields of resonance after 15-20 minutes when reaction starts, at the time when reaction is coming to an end. Concentration is calculated by control reaction without red wine – Fremy’s salt+ethanol/water 12/88 v/v/ at 21 0 C temperature. 
g) We showed the interdependence between the red wine phenolic compound concentrates and their antioxidant activity by mathematical model. 
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2.2. Quantative analysis of ε - viniferin and trans- resveratrol in red vine varieties
We used the research preparation containing stilbens, made from grape skins for liquid chromatography and we have done quantitative analysis of ε-viniferin and trans-resveratrol. The thesis demonstrates the first time research of trans resveratrol content found in grape skins of the following vine varieties: Ojaleshi, Aladasturi, Chkhaveri, Aleksandrouli, Mujuretuli, Asuretuli Shavi. What about ε-viniferin it is the novelty for each research object. . 
Chart 2.2.1 Liquid chromatography of the fractions extracted from the grape skins. a) From Aleksandrouli grape skin; b) From Otskhanuri Sapere grape skin

Content of trans-resveratrol ε-viniferin in grape skins mg/100g                                      table 2.2.1
	Vine varieties
	trans-resveratrol
	; ε-viniferin

	Saperavi
	6.67
	                   0.67

	Saperavi Budeshurisebri
	1.86
	                   0.38

	Cabernet Sauvignon
	2.96
	                    0.4

	Ostkhanuri Sapere
	6.07
	                    0.34

	Chkhaveri
	1.73
	                    0.26

	Ojaleshi
	2.92
	                     0.43

	Aladasturi
	3.96
	                     0.3

	Aleksandrouli
	3.21
	                     0.57

	Mujuretuli
	2.26
	                     0.26

	Asuretuli Shavi
	2.06
	                     0.45

	Saperavi appellation regions
	
	

	Akhasheni
	6.67
	                   0.67

	Kardenkhi                       
	4.46
	                    0.69

	Kindzmarauli 
	3.52
	                    0.48

	Tsinandali
	4.63
	                    0.98


Liquid chromatography of experiment vine varities with stilben content shows the diverse stilben spectrum. Among them is revealed monomeric representative of stilbens – trans resveratrol and reserach ε–viniferin. Among the reserach objects the high content of ε-viniferin is found in Saperavi and Aleksandrouli vine’s grape skins – 0,67mg/100g da 0,57 mg/100g. Each reserach vine variety grape skin monomeric trans-resveratrol and its dimer ε viniferin is localized according to the same rule: concentration of trans-resveratrol exceeds greatly the concentration of ε viniferin. Saperavi, Otskhanuri Sapere and Aladasturi are characterized by high content of trans-resveratrol (table 1).  There could be noted that research vine varieties are distributed in east and west part of Georgia, in the viticulture regions which differ from each other by agro-climatic condiotions. 

It is known that, due to this factor, stilbens accumulation is gone under a peculiar biosinthesys and the result is calculated as its concentration difference... According to the experiment results, the vine varieties spread in west Georgia was listed like this: Aleksandrouli > Ojaleshi> Ostkhanuri > Sapere > Aladasturi > Chkhaveri> Mujuretuli. According to the content of trans-resveratrol the sequence of teh same vine varieties is as following: Otskhanuri Sapere > Aladasturi > Aleksandrouli > Ojaleshi > Mujuretuli. What about ε-viniferin concentration found in Saperavi grape skin, the sequence is as following: Tsinandali > Kardenakhi > Akhasheni > Kindzmarauli. What about trans-resveratrol the sequence is as follows: Akhasheni > Tsinandali > Kardenakhi > Kindzmarauli. 

So according to the conducted experiments in red vine varieties the diverse spectrum of stilbens of grape skin was found. It was established that the number of biological active monomeric stilben, trans-resveratrol and its dimer ε-viniferin content is different according to the vine variety and its appellation region. Herewith one rule is observed among them, that is the concentration of resveratrol exceed much more the concentration of ε-viniferin. 

2.3. ε-viniferin changeability in table red wines 

ε -viniferin is a substance that is localized in grape skin and from the must to the wine it is transferred due to the extraction. ε-viniferin compared to trans-resveratrol is easily soluble in the water and because of that dynamic of quick accumulation is a feasible fact. To confirm this fact we have studied the must of Saperavi, Otskhanuri Sapere, Cabernet Sauvignon, Aladasturi and Asuretuli Shavi during its alcoholic fermentation that was conducted without stems. The alcoholic fermentation was going under the 28-300C temperature and we were measuring the number of ε-viniferin in 2-14 days interval after each second day.

  Chart .2.3.1 accumulation dynamic of ε viniferin during must alcoholic fermentation; 
       It was found that intensive accumulation of ε-viniferin is done in 2-5 days interval and after this the concentration was increased insignificantly. In young dry red wines the concentration of ε-viniferin is the following: Saperavi - 1,6 mg/l, Otskhanuri Sapere – 1,4 mg/l, Cabernet Sauvignon – 0,8 mg/l, Aladasturi – 0,7 mg/l, Asuretuli Shavi – 0,5 mg/l, Aleksandrouli – 1,33 mg/l, Mujuretuli – 0,62 mg/l, Ojaleshi – 1,05 mg/l, Chkhaveru – 0,51 mg/l. 

      To set up the change of ε-viniferin concentration in table dry wines during one year formation period, we kept the experiment wines in glass vessels, poured the vessel up to the top, closed and stored them at 12-140C temperature. We have determined the retrieval substance in newly fermented wines after second rack (6 months) and after one year formation. The results are shows in chart 2.3.2.. 

Chart 2.3.2 ε-viniferin concentration changeability of table dry red wines during one year formation period. 

We used thin layer preparation and liquid chromatography methods to establish ε-viniferin.
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Chart .2.3.3 Liquid chromatography of Saperavi table dry red wines containing stilbens. 

The experiment showed the reduction of ε-viniferin number in table dry red wines during one year formation period. The changed number is as follows: 

Saperavi 1.6-0.9mg/l; Ostkhanuri Sapere 1.4-0.8mg/l; Cabernet Sauvignon 0.8-0.45 mg/l; Asuretuli Shavi 0.5-0.3mg/l; Aladasturi 0.7-0.35mg/l; Chkhaveri 0.5-0.2mg/l. Experiment wines are distinguished with nonhomogenous phased changes during 1-12 months formation period. Particularly the reduction of ε-viniferin is passive during first six months, but after 6-12 months period it is reduced intensively. 

2.4. Variability of ε-viniferin in naturally semi sweet wines 


      During experiment we used following naturally semi sweet wines: Saperavi, Akhasheni, Kindzmarauli, Ojaleshi, Aleksandrouli, Mujuretuli. Each of them during one year formation period were stored at  8-100C temperature according to two versions to study  ε-viniferin; 1 version – control sample without pasteurization and second version – heat sterilization (600C, 2-3 minutes).  We were determining ε-viniferin in newly fermented wines, after second racking and after one year naturally clarified wines. The result of the experiment is showed in the following table 2.4.1
Table 2.4.1
	
	
	
	
	
	

	Changeability of ε-viniferin (mg/l) in naturally semi sweet wines

	

	
	
	
	
	
	

	
	Wine name  
	initial/first           
	6months
	12 months
	Diffference  

	
	Control sample


	 
	 
	 
	 

	
	Saperavi-Akhasheni                        
	1.45
	1.27
	0.91
	0.54

	
	Saperavi-Kindzmarauli                   
	0.92
	0.83
	0.66
	0.26

	
	Ojaleshi
	0.90
	0.63
	0.53
	0.37

	
	Aleksandrouli     
	1.10
	0.79
	0.42
	0.68

	
	Mujuretuli    
	0.60
	0.49
	0.30
	0.30

	
	Pasteurized
	 
	 
	 
	 

	
	Saperavi-Akhasheni                        
	1.25
	0.85
	0.68
	0.57

	
	Saperavi-Kindzmarauli                    
	0.79
	0.66
	0.49
	0.30

	
	Ojaleshi   
	0.73
	0.58
	0.39
	0.34

	
	Aleksandrouli   
	0.78
	0.56
	0.35
	0.43

	
	Mujuretuli   
	0.53
	0.44
	0.25
	0.28

	
	
	
	
	
	


Due to the result of the experiment the influence of pasteurization over the concentration of ε-viniferin in naturally semi sweet wines was demonstrated. The initial concentration due to the pasteurization is reduced and this process is much more intensive during one year formation period, compared to non-pasteurized control wine samples. The results of the experiment indicate that pasteurization is intensifying the reduction of ε-viniferin and this is more visible during 1-6 months wine formation. The reduction of the ε-viniferin takes start during pasteurization and lasts during wine formation period. 

For example for Akhasheni wine the reduced number of 1.45-1.25mg/l equals 0.2mg/l. For Kindzmarauli the reduced number of 0.92-0.79mg/l equals 0.13mg/l. For Ojaleshi the reduced number of 0.9-0.73mg/l is 0.17mg/l. For Aleksandrouli the reduced number of 1.1-0.78mg/l is 0.32mg/l. For Mujuretuli the reduced number of 0.6-0.53mg/l was reduced 0.07mg/l. In the pasteurization process the reduced concentration of ε-viniferin is still decreasing during he formation period.

In order to explain the reduction of the ε-vineferin  amount while formation of semi-dried and naturally semi-sweet wine products a thin lay of chromatogram’s spot turned out to be significant. It is colored by a diazotizing acid in brown and characteristic distribution   coefficient is Rf=0,45. With these figures it turned to be similar to the tetramers stilben. Afterwards, we have separated the spot substance from the semi-dried and naturally semi-sweet wine by the preparation and compared with the tetramers stilben in purple fields by means of absorption spectra. The maximum was analogical to wave length of 227, 283 and 310.nm. 
Identified  tetramers  stilben became significant to the fluid chromatograms point of view. With this result the less concentration of substances in grapes peel and increased amount in wine was proved.  

 Chromatogram shows pause time of tetramers stilben- RT=8,3 minutes.

Thus, according to the experiment was proved that the reduction of ε-vineferins amount is carried out and its demonization product supports creation of tetramers stilben. The intensity of this change causes pasteurization (warm bottling).




  See 2.4.2.Individual tetramers stilben chromatogram.
 2.5. To determine optimum parameters of post fermentation maceration for making dry red wines enriched by stilbens. 

To held the technological process we used 2010 harvest of Saperavi and Cabernet Sauvignon vine varieties grown in Tsinandali region. We made control and research samples together, in same conditions: we have done dry fermentation of the same raw material without stems at 28-300C temperature for 8 whole days, after 8 days we have separated the wine juice from the grape solids put it in one vessel and used it as control sample. Experiment version was left with grape solid parts in the full vessel, which was closed hermetically at 25-27 0C temperatures. We were measuring the total phenols, stilbens, total color substances and oligomeric procyanidins of control sample in every 5 days interval.  After 15 days we separated the wine from the grape solid parts as free-run and pressed fractions; we left some versions to be clarified naturally. 1st version – free-run fraction; 2nd version – free-run and pressed fraction. It was demonstrated that enrichment of the wines by tetrameric stilbens during post fermentation period is done in favor the grape seed extraction found in must. As feasible the wines were enriched by oligomeric procyanidins of the grape seed; the increase of color substance concentration is the result of extraction of grape skin antocyans.   

Chart 2.5.1. 

Changeability of stilbens of table dry wines during their formation period produced according to the post fermentation maceration

	Wines
	Trans – resveratrol ,mg/l
	-viniferin,mg/l
	Tetrameric stilben,mg/l

	
	initial
	formed
	initial
	formed
	initial
	formed

	Saperavi
	

	control
	2.63
	2.25
	1.43
	0.81
	0.35
	1.28

	long maceration:
	 
	 
	 
	 
	 
	 

	free un
	4.6
	3.7
	1.46
	0.95
	2.15
	2.65

	free run + pressed 
	4.9
	3.9
	1.42
	0.91
	2.21
	2.92

	Cabernet Sauvignon
	 
	 
	 
	 
	 
	 

	control
	1.6
	1.1
	0.88
	0.41
	0.19
	0.9

	long maceration:
	 
	 
	 
	 
	 
	 

	free un
	2.9
	2.33
	0.91
	0.43
	1.75
	2.28

	free run + pressed 
	2.94
	2.39
	0.89
	0.42
	1.79
	2.27


                    
The result showed that according to the content of the stilbens the control wines and wines made according to the post fermentation maceraction differ from each other greatly. For example due to the maceration more stilbens are extracted. Of course their number differs in the initial phase, that is caused by vine varietal peculiarity. It must be also noted that if we blend free-run fraction and free-run/pressed fraction of the wines made by long maceration differ from each other only merely. This will be explained by the technological process of high level extraction of soluble phenolic compounds, that are localized in the wines; the changeability of the stilbens during wine formation period of  control samples as well as of the wines made due to the post fermentation maceration are developed according to the same manner. The concentration of trans-resveratrol and -viniferin is reduced and the content of the stilbens is increased; It should be noted that the wines made according to the post fermentation maceration differ from the control wines not only by the content of the stilbens, but also due to the high concentration of the phenolic compounds. This indicates the high-antixodinat characted of the wines, that gives the wine curative-prophylactic value. Optimum parameters of post fermentation maceration of research wines were: hermeticity, duration – 15 days interval, temperature – 25-27 0C. 

According to the experiment result the new research became essential for figuring out the increased number of tetramers stilben in post-fermentation period. 


Less amount was noticed in grapes peels. The concentration of ε-vineferins is stabile, but the number of tetramers stilben significantly high. It became clear that the source of it was chacha. We have studied the Saferavi  dry grapes stones ( as the remains of table wine product).


We have made a mixture of water and spirits and with a thin lay of chromatography compared with grapes peel, wine’s stabbers, vine branches stabbers and individual tetramers stilben. Tetramers stilben were remarked in grapes stone extract. The result has shown that while post fermentation the process of growth of tetramers stilben carried out based on stone extracts that contains chacha.  


So according to the above-mentioned we make the recomendations that the wines which have the curative/prophylactic value should be made due to the post fermentation maceration. 
     2.6. Concentrations of trans-resveratrol and its derivative-of dimeric ε-viniferin and tetrameric stilbes found in Georgian red wines. ...
  
        Vine varietal peculiarity was demonstrated in Georgian red wines while studying the trans-resveratrol its derivative – dimer ε –viniferin and tetrameric stilben, also factors of Saperavi vine variety appellation region and winemaking technology was demonstrated, that is shown in the chart which compares the commercial type wines with the experiment wine that were clarified naturally (chart 2.6.1.)
 chart 2.6.1
	   
                            Content (mg/l) in Georgian red wines 

	Experiment one-year
	trans-rezveratrol
	-viniferin
	tetrameric stilben

	
	
	
	

	Table dry 

	1.Sapearvi ( Kardenakhi)
	2.56
	0.81
	1.22

	2.Saperavi (Tsinandali) 
	2.13
	0.88
	1.92

	3. Sapearvi (Napareuli)
	2.35
	0.78
	1.59

	4. Sapearvi budeshurisebri
	2.01
	0.63
	0.84

	5.Cabernet Sauvignon 
	1.26
	0.52
	0.96

	6.Otskhanuri Sapere 
	2.23
	0.65
	1.12

	7. Aladasturi
	2.03
	0.42
	1.95

	8.Asuretuli Shavi 
	0.9
	0.51
	0.75

	9. Chakhveri 
	0.51
	0.11
	0.31

	naturally s/s/

	1.Saperavi (Akhasheni)
	2.21
	0.91
	1.52

	2.Saperavi (Kindzmarauli)
	1.87
	0.66
	1.32

	3. Ojaleshi
	2.05
	0.53
	1.87

	4. Aleksandrouli
	1.65
	0.42
	0.8

	5. Mujuretuli
	1.12
	0.3
	0.53

	Commercial type wine :

	1. Mukuzani dry 
	2.14
	0.52
	1.5

	2. Kindzmarauli naturally s/s/
	1.5
	0.41
	1.01

	3. Shumi dry 
	1.6
	0.53
	1.65

	4 Shumi naturally s/s/
	1.21
	0.38
	0.93

	5. Khvanchkara naturally s/s/
	0.9
	0.32
	0.62

	6. Georgian Feast dry 
	1.7
	0.55
	1.37

	7. Georgian Feast naturally s/s/ 
	1.4
	0.49
	1.11

	8. Alazani Valley s/s/
	1.3
	0.45
	1.04

	9. Biowine Saperavi  
	 
	 
	1.85
	0.27
	1.74

	three years old naturally clarified 
	
	
	


The stilben distribution was the same in Georgian red wine (experiment type and commercial type). Trans-resveratrol is dominant, then comes tetrameric stilben that is the dimeric product of the ε-viniferin and the last is ε-viniferin. According to the appellation region of Saperavi vine variety, Saperavi from Tsinandali region is characterized by low amount of trans-resveratrol, but with the high concentration of its derivatives ε-viniefrin and tetrameric stilben. The intensive dimerisation of ε-viniferin of Saperai vine variety grown in Tsinandali region confirms this fact. Due to the technological processing the concentration of trans-resveratrol and ε-viniferin are reduced. This fact is expressed by reduction of the stilbens in commercial type wines that is the result of technological processing. The intensive dimerisation of ε-viniferin and preservation of high concentration of tetrameric stilben in naturally clarified biological wines aged for three years also confirms this fact.

So due to the experiments results we recommend that: in case of enriching red wines individually by stilbens, their adding is recommended after malolactic fermentation.  
        2.7. Influence of ε- viniferin and some phenolic compounds over malolactic fermentation in table dry red wines 

Research of biologically active stilbenoids and other phenolic compounds is interesting not only for health issue, but also for the effect which they have over the relevant microorganisms appeared during wine making steps. Malolactic fermentation plays great role in wine formation, Fermentation control and surplus by product production is a guarantee of high quality wine making. Balance of malolactic fermentation is always abnormal; the theoretical yield of the product number does not coincide with the less practical number of the products. This is caused by formation the by-products, such as diacetale, acetoin, acetic acid. According to the before mentioned the aim of the research was to establish the influence of biologically active trans-resveratrol, ε-viniferin and some flavonoids and phenolic acids over the malolactic fermentation. 

We have conducted malolactic fermentation in table dry red wines made from Saperavi vine variety by adding trans-resveratrol and ε-viniferin and naturally without adding them.  We have done the fermentation by dry preparation “inoflor R”. Model malolactic fermentation was done by using same preparation and together with stilbens we used flavonoids: quercetin, (+) catechin, (-) epicatechin; from phenolic carbon acids – caffeic and ferulic acids. 

Compared with control sample, in the versions where the stilbens were added malic acid was left more and lactic acid was formed more. This effect in case of trans-resveratrol is more evident, compared with viniferin. It is interesting, that free wine acid is transformed and compared to control sample the influence of stilbenoids is evident. In case of trans-resveratrol wine acid is reduced by 0.11  g/l and in case of viniferin by 0.23g/l. 

The results of fermentation in model wines confirm the influence of stilbens over the malolactic fermentation (table 2). Compared to control sample during by product of stilbens, flavonoids and phenolic acids, more number of malic acid is left untransformed. At the same time in case of by product of trans-resveratrol more amount of lactic acid is left, but more acetic acid is formed. Less amount of lactic acid is formed during formation of by products such as (-) epicatechin, caffeic and ferulic acids.
Table 2.7.1 

Changeability of organic acids during malolactic fermentation in table dry red wines made from Saperavi vine variety

	Experiment versions
	PH


	malic acid g/l
	lactic acid 
g/l
	wine acid 
g/l
	volatile acidity 
g/l

	1. wine + preparation (control sample)              
	3.4
	3,2-2.19
	1.18
	2.44
	0.46

	2. wine+preparation+trans-resveratrol 
	3.45
	3,2-2.27
	1.25
	2.33
	0.50

	3. wine + preparation + viniferin
	3.45
	3,2-2.23
	1.21
	2.21
	0.53


 Table 2.7.2. Changeability of organic acids in model malolactic fermentation 
	Experiment Versions
	malic acid

g/l
	lactic acid

g/l
	wine acid

g/l

	1. control sample (malic acid + preperation)
	3,1-1.98
	0.14
	-

	2. “-“ + trans-resveratrol
	3,1-2.34
	0.16
	-

	3. “_”+  ε viniferin 
	3,1-2.06
	0.15
	-

	4. “-“ + quercetin
	3,1-2.08
	0.10
	-

	5. “-“ + (+) catechin
	3,1-2.08
	0.09
	-

	6. “-“+ (-) epicatechin
	3,1-2.10
	0.05
	-

	7. “-“ + caffeic acid 
	3,1-2.10
	0.08
	-

	8. “-“ + ferulic acid 
	3,1-2.10
	0.05
	


      As a result of the experiment among the stilbens trans-resveratrol and ε-viniferin showed their peculiar effect towards malolactic fermentation in dry red wines: this substances stimulate to create less by products while malic acid is transferred into lactic acid; Compared to stilbens quercetin, (+) catechin, (-) epicatechin, caffeic and ferulic acids showed less effectiveness; Due to malolactic fermentation free wine acid was reduced and volatile acidity was increased. 

     So the result of the experiment gives us the right to make a recommendation: In case the red wine needs to be enriched by individual stilbens, than it is advisable to add them after malolactic fermentation

2.8. Peculiarity of vine varieties according to phenolic spectrum and antioxidant activity of Georgian red wines 

Vine varietal peculiarity was expressed in table dry and naturally semi sweet red wines. Saperavi and Ostkhanuri Sapere are distinguished with high concentration of phenolic compounds and Ojaleshi is distinguished in naturally semi sweet red wines. In all experiment samples according to the content of proantocyanidins the general rule is observed, that is – polymeric procyanidins exceed in number of olygomeric proantocyanidins. It must be noted that this rule is characterized for the wines made from red vine varieties (Bezhuashvili and etc.). Groups of phenolic compounds are presented with different amount, the data of table 2.8. 1, 2. confirms all of the above mentioned. 
Table 2.8.1. 

Content of phenolic compounds in different type of red wines

	Name 
	Total  Phenols

g/l
	Olygomeric Proantocyanidins

mg/l
	Coloring substances

mg/l
	Polymeric Proantocyanidins

mg/l
	Catechins

mg/l

	1. Saperavi table dry 
	4.9
	988
	800
	3200
	456

	2. Cabernet table dry 
	3.85
	892
	680
	2050
	362

	3. Ostkhanuri Sapere table dry 
	4.8
	992
	815
	3000
	438

	4. Ojaleshi naturally semi sweet 
	3.0
	944
	656
	1455
	280

	5. Aladasturi table dry 
	3.18
	364
	670
	1950
	307

	6. Chkhaveri – Rose 
	2.66
	936
	155
	1200
	160

	7. Aleksandrouli naturally semi sweet 
	2.6
	807
	590
	1235
	250

	8. Mujuretuli naturally semi sweet 
	2.9
	972
	660
	1365
	310


Table 2.8.2. 

Total phenolic substances and antioxidant activity of red wines
	Wines
	Vine cultivation region
	Total phenols g/l
	antioxidant activity %

	Saperavi table dry 
	Kardenakhi
	3.14
	50.5

	Saperavi naturally semi sweet 
	Kindzmarauli
	4.1
	69.6

	Saperavi table dry 1
	Tsinandali
	3.1
	46.7

	Saperavi table dry 2
	Tsinandali
	3.8
	54.3

	Saperavi table dry 3
	Tsinandali
	4.0
	69.0

	Saperavi table dry 4
	Tsinandali
	4.3
	71.3

	Saperavi naturally semi sweet 
	Akhasheni 
	4.6
	75.0

	Cabernet Sauvignon table dry 
	Tsinandali
	3.8
	59.6

	Saperavi table dry 
	Napareuli 
	4.9
	86.2

	Otskhanuri Sapere table dry 
	Zestaponi
	4.8
	80.3

	Aladasturi table dry 
	Ozurgeti 
	3.18
	51.0

	Ojaleshi naturally semi sweet 
	Martvili
	3.0
	39.0

	Mujuretuli naturally semi sweet 
	Ambrolauri 
	2.9
	39.0

	Aleksandrouli naturally semi sweet 
	Ambrolauri 
	2.6
	23.7

	Chkhaveri naturally rose, dry 
	Ozurgeti 
	2.66
	15.0


     Notes: In 1,2,3,4,    -    2,4,6,8 days it is removed from chacha.
Wines made from Saperavi and Otskhanuri Sapere was distinguished with high antioxidant activity and Chkhaveru and Aladasturi vine varieties were distinguished with low antioxidant activity. Antioxidant activity of the wine made from Saperavi vine variety cultivated in Napareuli micro region was 86.2%, but Chkhaveri – 15%. 

The result of the experiment showed the relative antioxidant activity of different types of red wines made from Georgian red vine varities. Also proportional dependence between wine antioxidant activity and phenolic compound concentration was demonstrated.

        2.9 Mathematical processing of the results 

If we try to formalize this experiment in the form of mathematical modeling, we could be able to generalize the results of the research based on any example of vine variety, region or country. Due to the mathematic modeling planning of informative data base will be created easily, in case of necessity solving of analytical tasks will be done interactively (for example wines will be selected mechanically by consumers according to the different chosen data). 
The below mentioned signs are indicated: 
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According to these indications general mathematic model for determining wine antioxidant target function is created: 
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We have projected informave-analytical database accorrding to the before mentioned indications, that is presented so, image 2: 



2.9. Technology of making alcoholic drink “Zigu+” 

Saperavi is processed when it reaches its technical maturity phase; we destem (crush) them, and press them and separate free run juice. Must is placed in special vessel, water solution of ethyl alcohol is added and it is hold for extraction. We keep free run juice cold for clarification, then take it off the lees and make the cold filtration using AZ –best cellulose filter-press. Filtered juice is placed in special vessel, where we add three years old aged brandy spirit with such an amount so that the mixture will have 18-20% alcohol volume. After must extraction we separate it, make the cold filtration of the extract filter, using AZ-best celulose filter-press and get extract of Saperavi with about 20% alcohol content volume. After this we mix Saperavi extract for 20 % to the fortified juice and hold them in oak barrels for 2 months. We put the naturally clarified mixture in the bottles (chart 2.8.1). Physical-chemical indicators of the alcoholic drink are presented in the chart 2.9.1.  

Physical- chemical characteristics of alcoholic drink “Zigu+”       
chart 2.9.1

Name of indicator                                                               norm

Physical evidence                                                       trasnparent liquid

Color                                                                                    deep red

Taste and Aroma                                         Harmonical, soft and pleasant 
Alcohol volume %                                                                18-20

Tartaric acidity g/l                                                                 4-5
Share of sugar mass %                                                          16-18

Extract g/l, no less                                                                165

Total phenolic compounds                                                  2.5-3.0

g/l 

Total coloring substances                                                      350-500

mg/l, 

trans-resveratrol. mg/l,                                                       2.5-3.0                            

ε-viniferin mg/l,                                                                  0.5-1.0

antioxidant activity(%) noless                                                 50



                                                                Destemm   Press

                                                                     ,


Clarification-,
                                                                            + Ethyl 
    by holding                                                                           alcohol/watter 

       filtration                                                                                   hold

                              
                                      

                         + Brandy Spirit                                  separation- filtration




                                                                     

                                                                 Holding not less

                                                                        than 2 months
                                                                     

                                                                     

                                                     Racking with decanting;    bottling

                                                                   
  Chart: Technology of making alcoholic drink “Zigu+”  
   Possible economical effects of drink “Zigu+” is 6.3 L.
· Conclusion 
· In the grape skins of Georgian red vine varieties (Saperavi, Cabernet Sauvignon, Otskhanuri Sapere, Ojaleshi, Aladasturi, Chkhaveri, Aleksandrouli, Mujuretuli, Asuretuli Shavi) ε-.viniferin concentration was found in the 0.26-0.98mg/100g intervals; according to the cultivation zones and the content of ε-viniferin the following sequence was demonstrated Tsinandali>Kardenakhi> Akhasheni>Kindzmarauli 0.98-0.48mg/100g; general rule was expressed in case of all vine varieties, that – the number of trans-resveratrol exceed the number of ε-.viniferin. 
· The concentration of ε-viniferin is reduced during table dry and naturally semi sweet wine one year formation period. Pasteurization intensifies the reduction. This reduction is caused by dymerization of ε-.viniferin and as a result tetrameric stilben is formed;
· Trans-resveratrol together with its derivative: dimer ε-.viniferin and tetrameric stilbens were found in experiment and commercial table dry and naturally semi sweet wines. Trans-resveratrol is dominant among them; influence of technological processing of wines over the stilbens is expresses by reduced number of the substance compared to experiment wines; ε-viniferin and trans-resveratrol express more activity over malolactic fermentation compared with some flavonoids and phenolic acids.  
· In case the wines have to be enriched by stilbens, it is advised that we add them after malolactic fermentation. 

· It is recommended to use post fermentation maceration for making curative-prophylactic red wine rich by antixodinat compounds, amidst with stilbens. 

· Antioxidant activity of Georgian red wines has the direct proportional effect over the concentration of phenolic substance and its interval is for about 15-86% (EPMR method); 
· For Georgian red wines general mathematical model for antioxidant value determination was proected. 
· For the purpose of using biologically active phenolic substance, amidst with stilbens of Saperavi vine variety the technology of making alcoholic drink “Zigu+” that is characterized with antioxidant activity was created.
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nax.2.4.2.a individualri tetrameruli stilbenis siTxuri qromato-grama
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