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3d90MEO0.
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10. 3o@GMMEo 85539006 256LsDW3MS 03060l 855359 96RIM0TGd0m, F3IDOEIOLS
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9553056Md0L BsMOMOS JOH-9gOH0 y39wsbg 860d369wm3zs60 3M0EHIMH0Mdos yredbols
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@90 8960 BOG3s [ 8505, Loga®dg, Logsby, dsbo,
’ 13 13 3
a.1 Ggoby | 9OBBOWO | deogzder | 552,03+16,6 | 22,00:0,66 | 18,00+054 | 3,07+0,092
00 3H356m-
0.2 b3 963350 | dedgsgm | 199,92+ 6,0 | 17,00£051 | 12,00:036 | 2,00+ 0,06
Jo®z0Lbxgm0o
93 d0f356m
9RO | ©3dowo | 188,65+57 | 13,83:041 | 9,16+027 | 2,00:0,060
Jo30L396M0
0.4 goby | 9OB3OWO | Geay3der | 139,70:4,2 | 12,75:038 | 9,50+ 029 | 2,400,072
0.5 | gségobggeo | 808350 | @3dowo | 185,00£56 | 17,50+053 | 11,00+ 033 |2,60 « 0,078
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.6 8fgby | 30330 | Bmiyzdm | 130,66 43,9 | 14,50 +0,44 | 10,16 + 0,30 | 2,52 + 0,076
9.7 dmafg0bm- 36
3390 | 03
50O 3000 | 104,75+3,1 | 1475:044 | 9,87 +030 | 2,500,075
IMY0mMSEM-
0.8 8363061? 00390 | dmdgsgm | 151,66+4,5 | 22,70 40,68 | 12,16 + 0,37 | 2,40 +0,072
a.9 fgoby | 9OB3OWO | Geoy3der | 169,83:5,1 | 24,160,72 | 10,50+0,32 |2,46 + 0,074
0.10 | Jseg0bgg60 | 0B39O | 8 3vowo | 22525568 | 16,66:0,50 | 12,33 036 |2,30 = 0,069
M3 30M-
a.11 gy | 3Bagowo | 9703 258,83:7,8 | 1680050 | 10,00-03 |2,94 + 0,088
dmds153m
0.12 AMgeby | 03O | m3dowo | 364,95:10,9 | 17,00 0,51 | 12,00:032 | 3,310,099
051539~
d.13 dgeby | 0Pgeo | 9730 34594 +10,4 | 15,50 0,47 | 12,00+ 0,32 |3,08+ 0,092
I GH30Mm
0.14 | 9mdf3sbe- | 36333500 | dmodgogm |  144,85:43 | 9.25:028 | 7.00:021 | 1,97+ 0,059
Jo63003960

b{jmogg X030l ymMmdgbo 2sdmomBgms dbgzomo 856 33wgdom. 3MEo3meOl
x0dol 603xdgol ImOOL  go8moMBIMEs JMdMgmOl  BHYMHOGHMEM05DY, saxMmLgM30L
3953®do 5090o 60dmIgdo, bmem dgsdgdom i3howo FoME3zergdom - Jgsdo
gm0 bsgmggdo, 990560930 350 83936900 59300 LodgaMawmdo (wgbsob®om)
5090b0dMdgoL (bMowro?2. 3).

303JoL 65gmxnqd0, s0gdmwo 0dgMgmls S JMmdMwgmdo goblbgeggdosd Lbgs
5QYO)O $»adbogyedo
9600369036500 296Lb35300905 JMdMEgmdo dmyzs60wo oty ols @s 3B
9o 0oL 9OHMbIHY35MXGH  509gFo@gds  LEFGMYH3gE™

M9a0mbdo 6033930L9d0Los6 3sbollosmgdegdom.
Bogmagoo, M@Iwgdos
X 00900 (303455 9 (300 357IMOL 0TGMHJOOLS S BsTGAMIEMTo S©gdo bodxdgdol
993690l (gbGowo 2,3).

0960 }0dol gmmddbol {)3960L oBo3MG-Jodomeo 85B39690wgdo

3b®owo4
g6edbob (3960l 30B03MM-Jodomeo dsbgz9b9dwgdo
bodgdo d86so bogmogMgds Ao 5dEHomco
69536. dJobgzom, % 0553056Mds, % 0553056mds, pH
a.1 19,0+ 0,57 0,62 + 0,019 3,15 +0,095
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0.2 20,0 + 0,60 0,74 +0,022 3,72+0,112
a.3 21,3 +0,64 0,23 + 0,007 4,20+0,126
d.4 23,6 + 0,71 0,45 + 0,014 3,76+0,113
a.5 23,2 +0,70 0,43 +0,013 3,95+0,119
d.6 21,2 + 0,64 0,61 +0,018 3,63+0,109
a.7 23,8 £ 0,71 0,51 +0,015 3,65+0,110
d.8 21,9 0,66 0,76 + 0,023 3,46+0,104
a.9 21,0 £ 0,63 0,62 + 0,019 3,66+0,11
a.10 21,2 +0,64 0,34 + 0,010 3,86+0,116
a.11 20,3 +0,61 0,85 +0,026 3,22+0,097
a.12 19,6 + 0,59 0,99 + 0,030 2,98+0,089
a.13 19,8 £ 0,59 0,90 + 0,027 3,35+0,101
d.14 19,4 + 0,58 0,73 + 0,022 3,09+0,093

y96dbolb 3foxg bogmado dod®mol dowswo 899339emds S IOSWO F5530560ds
96039369e™m35b0  30083bgbG 0o @3060L  (o®mBmgdolomzol.  sbwos O
3003mOol xodol gm@dbol (3960, ddMseo 603m0gMgdols dsmsro 8993390 Mmdom
39906 gMms 1GYMIML MoMJdob y3z9gws 6odwmdo - 21,0 - 23,8%.95006 MM@gLsE g
9563960090 999690000  dO 0y  JmdMEgmol  BHgMoGHMO0sHy  dmfgmen
g496d96do - 19,0%, beagom Jgsls s 039Mgmob Dmbsdo Lodrysem dsbz9b909cros 20,0 —
21,3 % (gbGowo 4).

Lo3069 gm@dbols Fgdbmermaome sbolinsmgdwgdls dm®ol 360d3bgwm3zsb0s
AOGHONWO 85953056Mds s FIMSW0o 60300gMgds. Lbgzoolbgs 3e0do@e 3060HMd9dd0
dmygsbogro 3M03Mm9O0L 608m39d0Lsm3z0L qb 9sb39690¢9d0
39bUb3939005.BHOGOWMWOo  0553056Mm0s  dghygmdl 0,23 — 0,76 % gsMawgddo.
0553056Md0L ¥ s FIMSWOo b03m0gMgdol Fo®owo F9d(339™MdOm godmoMbg3zs
0996090l Bmbsdo dmfgmmo ymcmdgbo (8:53056mds - 0,23%, oo bogmoghmgds -
21,3%). 95050 5§BH0IM0 3553056Mmd00 25dm0MBg3s JmdMgmol  3merozmmemol (pH
3,15), bmem 89090000 ©Qd0s 039O (30¢03MMOL 03960l  odBHom®o
0553056md0ol BsB396909eo (pH 4,2)(sbMowo 4).
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653 9996905 303U, 3EIOX MO, 3OSHNBIL S JMYPIMIMSL ymMdgbl, TGO
60300096900l 99000 Fopowro 35839690000 25dm0MBg35 0dgMHIMOLS @S SFsOOL
M930mbdo dmfigmwo 303dol gm@dgbo - 20,3 — 21,2 %, bogom 3¢0sGX Y0, 300bmbolis
5§Dl y®dgbdo dsmo 899339wmds momddol gembso®os - 19,4 — 19,8 %.
AoGMMo 3553056Mds dgeygmdl 0,34 — 0,99 %-0ob BsGywgddo, bmem 59d@om©o
0553056mds- pH 2,98 — 3,86-05(gbGowo 2,4).

1.3.§omgangm®3b0s60 35Bol x0dgd05¢mgdusbtmmmero, b5bgEsMeO,
0398530,  FIRMINYWO,  MRsYo, 393030, GOWYHo  L3BIOY,
m3bobm®mo Lsgghg ©s LofrMmog30ologegm  LadoMmzgamlb  bbgsabbgs Mgyombado

3300LEHmbo,

(5F5625, 29605, 009MHIN0) 93M(39¢JIIWO JoOHNME0HomMgy©HIB0s6035DoLX 0Tgd0s.
5L53EGNBOJ>MII39WMLMS0MbYdTO

396L39JGHomwo
9505600549690100003060mbsl0s0©Gd5¢35HD00b3H BLOMH0TgR9M30m,

Pomgwwym®dbosbo 350l x0dgdo  Log3056m

3960m©obys.  obobo Low3zobg  gm@dbol  x009d05 Qo
5033 0L553553056MO0LbMM TS MMH0899(3300MI0MSI35MIMBOWMmdom,
39625009530Mb5EHME0X 0dM0sOMISEH0VIX039IOHO0MZ0LJdGO0m.

ymedbolb 603dqgdo  sMgdMEo  0ym  sLO3gm  BodsMmzgwml  bgsslbgs
6o0mbdo - 5¢gdLobEMMME0 s FMNXMOIJNMYWO - SFOOMEWIOHOL Ms0mbdo (bLmgs.
b35633965), MLObgwsMGo - 53MmMLYMH30LEIBGHMOL  FoBoby s bgborols LobgMyg

d90bgmd5d0 (5F969),

foogmo gm®mdbol x0dgd0l  3gdbozmdo dsBz969dwgdo

3b®oo 5
g496H3bob ¢gdbozmemo 35639690 gd0
bodeydols 939360l | 9g3bol [dstEgeol
006 L 3o s 99360l
@3bsbgargds | Ggfo ° Ggg: 2900 ‘231)300 bop®dg, | Logsbg, | Bsbs,
0 © ,
BI 3 o 8 8 8
0gdbob®muyeo|  dsgo 96350 | B3dowo | 144,52+4,34 | 15,70 +0,47 | 9,10+0,27 | 2,00+0,06
s
a0 289 3mBeolgdeo| Badowo | 87,72+2,63 [12,16:0,36 | 9,60:0,29 | 1,8:0,05
d39¢d
30230 9o30 dep3somo | B3dowo (137,52 + 4,13 [11,60+0,35 | 7,20+0,22 | 1,89+0,06
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MR MYIOJDMEO ds30 dma®dm | $H3dowo 89,91+ 2,7 |14,80+0,44 | 8,90+0,27 | 1,58+0,05
mxowgdo ds30 96350 | Im@3dem | 103,12 +3,09 | 11,75+0,35 | 8,37+0,25 | 1,99+0,06
5BOLEHmB 0990 | aenge d 86,03 +2,58 |15,50:0,47 | 9,50:0,29 | 1,46:0,04

0O MO0 (o] (Sl > *Z, ,2UxU, »UxU, ,20xU,
3 O 00bggH0 03°Q 0300
I G30m-
303030 ds30 96H35¢0 156,5 +4,70 |11,10+0,33 | 6,40+0,19 | 1,22+0,04
00553™
s
b?m%): G doggso | O | 87301962 |13,89:0,42 | 516:0,15 | 1,93:0,06
o 0 0 ;32 2, ,89+0, ,1620, ,93+0,
BIMS3 3 03°Q BmBygogm
bobme
PE5DINO 34530 9Magoo | B3dowo | 84,01 +2,52 |11,00+0,33 | 7,75+0,23 | 0,90+0,03
LogzgMy
s
bg®330 8% L 3mBeoligdo| Badowo | 14,12:0,42 | 6,87:0,21 | 6,02:0,18 | 2,00:0,06

d39008530 - 050EIMOL Moombdo (Lmg. FgOLs™O), MEbsbmGmo LogghHy s GHmeol
L3t - BILEHIBMOOL Gs0mbdo (Lmg. Bgs Lodses), mxswgdo - (393900l Gsombdo
(Lmg. 33000), 393030 - Jgsl Moombdo (Lmg. boGsrmms), LofimGmo - Jgsl Gsombdo
(LOg. 303MEHIMMO).

15330930 y9mIboL 83936900 LHTSEIM LOEOEOLLS 86 — 156 @, G530 S IMRISWO
oM 33gdom (0,9 — 2 34-009). 39360l LogMdg 11 — 16 LA -39S, bmerm Logsbg 5- 10 1A.
0469 ym©dbol  Lodfogol
3505,0m3gwoi3  bs 360 JGHoL
399603796 Immbm3zbgdl (Moo 3060, 396906MH0350 bsbgzMeEH3d0o m30b0l,

MmM3900lL  ©HYgdolomzol  LoFoMms  2sblobwzcvye

d99L505090mEal  Foligob  ILEIBIIdgEO

97 3bmbo 306mgdol s Lbgs) (bGowo 5).
foomgmmox0doliym®aboligzobomm-Jodow®modsBgzgbgdangdo

3bMowo 6
gm6dbob (3960l 30bo3MeM-Jodowmemo 35839690 qd0
bodydo d0M5e00o dsbo, AOBHOMWOo 39BHoeo
% 051530565, % 0553096mds, pH
5¢0gJLobMmmo 24,7+0,74 0,49+0,015 4,08+0,122
2LSbYEsYOO 23,8:0,71 0,72+0,022 3.87+0,116
d39wds30 25,7+0,77 0,70+0,021 3,99+0,120
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31X MMHJI0 26,0+0,78 0,54+0,016 4,24+0,127
Mxow9do 23,5:0,71 0,68+0,020 3,85+0,116
3900LBH™bo 22,0+0,66 0,76+0,023 3,88+0,116
393030 24,0+0,72 0,71+0,021 3,92+0,118
AMEolLLORgMS30 22,5+0,68 0,75+0,023 3,91+0,117
m3bsbMEoLsgqMY 23,0+0,69 0,76+0,023 3,65+0,110
Lohmeogo 19,0+0,57 0,74+0,022 3,64+0,109

33w930L50m30LYOHAboLB0TIGO0MdME00YmEgdbozmemolodfozgoldgmomodo,
396dmLsbgw Mo, d39w 8530, 3900LEGMbobYdGH9ddMOLdMEMU,
MM 3595d6900LE>MY6Md5TgLsdsTobsoym 23.8, 25.7 s 22.0 %. mEbsbwmEmologgmg
(23.0), GHM@oblsggeg (22.5 %), s¢egdbob®mmeo (24.7 %), dMxmMgmno (26.0 %)
©5353030(24.0 %) ™mg@HmdOHOLINsM0Eb3gdT0, Mmxswgdo (23.5 %), Lofim®msgo (19 %)
6mg3dGHoLdgmEqbabgzs®do(gbMoo 6).

dgbPogwoo  0dbs  @sbogwrgm  Logomggermdo  bbgoolbgs  s@0wsl
39096900 fomgwym®dbosbo 10 x0doloergdlobdmeamol,  MLsbgwsmMob,
d39ed530L, YR MOIJDMEOL, Mxowgdol, 3500LEHMboL, 3530F0L, GHMWYGOO LoxgMgl,
m3bsbmmOo BoxgMgl s LofmEmsgol, MgMMOYm@Ibosbo 5 X 0dolEmEwolzmmEmOL, 303gdL,
3WOXMOL,  3MbMbols O JMPIMMOL, bmwm 35MHEoLEIMYMOIbosBo xodol-
$»3dbognco
9sboli0sm9dg30:3d6M50 603m009gM9ds, BOEHOE0 85530506Mmds, 959G T55305603.

BboggMol 50w dgdsmgmdom  gsblbgeggdmeo 6 60odwdol

0530 2 .@3bsgem9bssH0z39ammbsgdmdoreboytiro 3ol

X09980bR9be20rbsgh0s  gs0mymRs s 0@IbAO0R0s30s HPLC s
UPLC-MS §gormeoop.
2.1.00900®0 03060l ggbmemo bsgMmgdol gsdmygmas s 0©IbEH0B03ZIE0d.
296 MGH0bsgH»00F500yMOJIbOLIOM©YJEHIO0sdGH0MSIMbsforgmd

96©3060LE 030l Bodmysa0d905d0, 90L0sdBOYdS-
d965b301943959@93H95) I MYS3egbsLObEOIBLYITMDY, BIODY, F3F0MZ5cMDDY.
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LMol JoBobos ILOZEgm LodoMmzguml Bsd Mgaombdo (sFs®s, 0dgMgmo,
159909 M)  3MEEGH030090Mo  35bol  (Vitis  vinifera L) ogo®o  x0dgdol -
3MWO03MmYOOL,  303JoL,  3WIORMWSL,  3MObMBIL s JMIMMl  gmMdbosb
9360370 3H9dbmmwmyoom ©sygbgdmwo 03060l RBIbMWYE bsgMmms godmygmas s
0©96&080353050505¢(jbg30560 LombMo RN IN3% ION Gy [0Te)
JOMA5GHMPOM9R3000.8396MmMMH0  659gHmgdol  Boghomm  MHom@gbmdol,  35¢gdobgdol,

RE53Mmbmengdol 990339 mdol dglfogus s Fsmo 9bGHOMJLOIBEGHWEMO  5dEH03mdol
2409m3egbs.

GM03MO0  5SQYOWMIMN030 03900 X0d0d, 3930EILJIME0s OIBOZWGo
Lodo®mzgemdo  momgdol yzgws ©s0mbdo. (3¢me030mMMoEsb  bbgosslbgs  Godob
LBOEOL 306mb 599bgd9gb, MMIGd0E Fo®ewo 293G M30L7dJd0M S FOOWIMO
Jodomemo 99a9bowmdom bslosmgds. (303mMol 0306 FgoMgdom  Fomo
5 3M3MEmsb gmHmo 890393L 0t LYl s B35 MOoMEYbMdO T55398L, Mo3
Lodmwmm@  0f393L ©3060L  Lodzgergdo  AomIxMdILYdSL s dobo  Logmabarol
39b5bMA03935L. 303JS 9ROWMIM030 03JMHJNTO BSODMME 3930 (39ILJOME0 oV
bs6HoLbbMgsb0 35Hol ¥0dos. 0g0 0dEg3s LHM3900gbM VOMLYdO® LMROMOL V306mL o
bsmobbmgsb dsbogrsls dmdbwmbs w3060LsmM30L. 303l LYIRGOL W306M VoS BoEIOLBYOOY,
93960 0gMom, 0go bollosmgds LbgMmom, gbgMyoom s Lobsobom, ggdm bsbo
5 35603mboreo 593L. ©od39egdoLOL 0305MG3L 9B bsB LOLOsdM3bm dn39@b.
360bbs 500boMolbm3zsb LR®Ol 30bml 0dwg3s, 93MMm3meo falom ©sygbgd o
©306m 3my3005¢M BoEroLGBIM0S, bobosm©Yds LolMmMwom, 9bgeyoom s Loliosdmgbm
399mmo. 0dghmwo gboo ©sYgbgdmwo ©30bm WRGM FMdo 9GO JgxzgMHowo,
bobosMEYdS M30L93YMO  KX0FMOO  SOMIsGHOm, 9bghyoom @S OO bbgmEroo.
3WOX NS 0JOYYOHIB0E 35B0oL X0dmS X3MBL J093103690s. y9®IBOL Lsr3gmglic
39999600  ®30U90900L,  BHMIBLEMMEHOJWMIOL, Tgbsbgol oo  MbBsMOL  (0bobgds
00mJadol 4oBoxgbmsdy), 9BJ3bols s o33l gocgabmo Lo sdsBoby s
33M9m39 Bo3dom© Mb30 FMb3e0BMIOL godm 3ePscX s LsFsMN 0B gHm-gMHm
1599399LM K0TS 0MZGdS BodoMM39wMFo 2530 EIX IO LBOOL y9MHdbol x0dqdl
dm6ob(6580d30¢0 d... , A. Shalashvili...).

L5565¢0BM© 50YdMEo 3060l 60dMgdo
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Ne X000 M90mbo Gs0mbo bmggeo 030bm
1 3ME03MMO0 RY SION Jgos 3M3MGHOYOHO .1
2 (3003000 KX NON Jmdmargomo 33560 . .2
3 303 RY SION Jmdargmo 243560 ®.3
4 3SR RY SION Jmdargmo 243565 . 4
5 3Mobmbo RY SION Jmdargmo 243560 ©.5
6 JMomsmmEros KX NON Jmdmargomo 33560 ©. 6
7 3ME03MMO0 LodgaMgEm 9o BH300 0560 ©.7
8 3ME03MMO0 LsdgaMgerm 956 BH300 Bogxobom ©3. 8
9 (300300 Lodga®gam 95300 dMbmOb ®.9
10 3ME03MMO0 LodgaGmgerm o0 G300 gboobmagm ®. 10
11 (3003000 LodgMgE™m 956300 Boggobom ®. 11
12 3MO3MMOO LodgaMgem 356GH30w0 39000350 ©. 12
13 3ME03MMO0 0396900 N JueN et} BB ®. 13
14 303 0896900 95050 ™dBY ®. 14
byomo x0dob gm©Hdbols Bosboserobm bodmdgdo s©gdmwo ogm 2016-2017 {ergdol
md@Hmddge  -bmgddgmdo, 8so  TmOOL  3MEWOo3MOO  9FoMs80, 039gMHgoLy

L539gOgE™do, 30Ede 9F9MLs s 089MHgTo, bmeErm  3MSHNMBS, JWIOHRMES
JM05009965 53OMLYIOZ0L 396GHOOL 35Bols s Bgbowrols Lsbghgg 3gOBYMdST0 (5Fo6).
03060 ©sdBsgdMwo odbs g3Mm3mwo @gdbmwmyoom. bwmogg xodol gmEmAbol

bodmdo (moomgmwo 5 3p) 3aOHEGHOL dmEowgdol 8909y I0HMMs  LoFywgd
356996580. ym@dbob (3960 dmmoglicos dobol F1MFqgerdo s ©sgds@s Logrmsto (10 C B
2000 /25 g/hL g056560:039000m). 5¢03Mm3MEMH0 00l dmMezMgdol 8909y ©306M
390053009 S dMZoMag3Lgm F53035MT0. 5Bse0BYd0 Bo@SM©s 03060l WY)HYd0IL 5
30 9990099(3bM0w07).

1966 B5gMNMS Q9TMYMBS s 0©I6EH0B035300BsMZ0L Fodmygbgdmwo 0dbs
95059839 GHMOoLomMbOo  JOmBoGmymogo (HPLC) ©s Meo@®edswsegsgd@weo

Lombwy©o JO035GHMPMOR0 dsbL3gd GG MMo ©9399EH™Oon(UPLC-MS-
PDA).89L5dq 9090 455 590096039 65900l 00096@093035309. JOMTsEMYMOx0ve
©oYmRsdg  39bgbom  60dmdol IMIBoYISL  JOMASEHMYMIBOMJIOLINZOBTYSE
735DMz960 gJuBHMOJ300m, M3 dM0EO3L BoFMTol 2odocMmgdsl BggdBg.3060l bodwdol
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©o3obsdg  3sbgbom  L3gBHOL 5J3H035305L  gmsbmwom. 89009y

3994 GH0M90bMOd96ELZHMbILHMMGdom 2sdmboowo  fywom. dbmemp 3ol

090009y ©523JMbs 353HMoXBg bodwmdo 35329990L  39839mdom. 99992 9B93BY

b90Mm©s LEMBdGBEGHDBY IMRIBOWO sMILHLLIMZgO 3F3MbgbEJdOL Bm3ogds Hymoom.

©53M6396EGHM0M9dwo 603009xM9gdgd0L g oGmYdIl 39bgbom dgmsbmwoom.
07g0®0 03060UPLC-PDA-MS  b3gd@®o

3b®owo8
60300096900l sLEBYGdS (11;1;1) MwW (3 602[)2/;_6%](; m/z) v a?glr)no)agao
(-)-93035¢)9dobo 2.426 290 289 (245) 280
339639306-3-003bmboo 2.949 448 447 (301) 256 (max), 352
33963393)06-3-aem3mboo 2.833 464 463 (301) 256 (max), 356
3396339306-3-gem3mémboo | 2.828 478 477 (301) 256 (max), 354
3630560006082 2.315 578 577 (289) 280

©3060b  60dmdosb UPLC-MS d90MmEom  0096bGHOR0E0MGOIMwo  0dbs
363006000060 B2 —(00mbgol e 2.315 (or; MW -578, m/z-577, g6sadgbdo 289,
Amax 280 nm); (-)-930339Jdobo(3o0mbgerol m  2.426 {oo; MW -290, m/z-
289,(3653096¢)0 245) Amax 280 nm);3¢0030mbMmgd0©sb: 3356 393H06-3-gwm3mGmbowo
(390mbgeol om 2.828 for; MW -478, m/z-477, 536ogd9bGo 301, Amax 256, 354 nm);
339039306-3- 30 B0oo (3959mlgeol tmm 2.833 for; MW -464, m/z-463, 365309960
301, Amax 256, 356 nm); 335639306-3- M536mBo©O (98mbzeol O™ 2,949 {\o; MW -
448, m/z-447, 3603960 301, Amax 256, 354 nm); (3bGoe08).

3.009 b 200000 g

2 0ca
o,

2.507
15000.0-

2.001

4.210
Intensity

) 10000.04
< 1,501

5000.0

2.801
128

1.004

0.50 % g 0.0 /ﬂﬂ&—A
W B N o o L L B B
000 100 200 300 400 500 600 700 800 900 100
0.007 Minutes

000 100 200 300 400 500 600 700 800 900 1004
Minutes

4

Channel Description: QDa 25: MS Scan MS 447.00 m/z Peak Separation:
— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan
—— 349.0nm - PDA Spectrum - PDA Spectrum (210-500)nm (120.00-700.00)Da, Centroid, CV=10)
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Channel Description: QDa 25: MS Scan MS 477.00 m/z Peak Separation:
—— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan
(120.00-700.00)Da, Centroid, CV=10) (120.00-700.00)Da, Centroid, CV=10)

'500 600 700 800 900 10/0g

Minutes

Channel Description: QDa 25: MS Scan MS 463.00 m/z Peak Separation:
—— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan

Intensity

CD

20000.04

15000.0+

10000.0

5000.0
[0 —

Intens ity

500 600 7.00 800
Minutes

0.

Channel Description: QDa 25: MS Scan MS 577.00 m/z Peak Separation:

— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan

(120.00-700.00)Da, Centroid, CV=10)

"a0 " 100

10000.0

420

=3 (=2} oo
z2 g =
g g g
= =5 =

2000 09
g_g,J_ﬂ_mn)g

Channel Description: QDa 25: MS Scan M S 289.00 m/z Peak Separation:
—— 1.0000, Smoothed by 15 point M ean Filter. (25: QDa Negative(-) Scan

(120.00-700.00)Da, Centroid, CV=10)

EF

196.9. ©3060L UPLC-PDA-MSJ6H M35 My0535; A-BogOom JOHrmds@my®sds:B-

339039306-3-60536mB00;C-3390393H06-3-30wm30m0H00;D-3390393H06-3-
30 3990Mb00;E-30m 300600060 B2;F-(-)-93035¢39J0bo
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1
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HO O
N //\T Ro 0ot \\//
S |‘\ /|[~\
N e ~OM
o
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b©50010.A-339039G06-3-60596mB0©0;B.- 33960393 0b-3-33mB0o0;C-339039@0b-

3-3039960mb00; D-36:m305600060 B2; E-(-)-93035¢9d060;F-35¢9J0bo

2.2.fomgeo 03060l 56GHMmE0sbgd0ls s 3500 sger03mbgdols o8mymass s

0©9bGH08035305

foogo 0v306mgdol Ho@dmgdsls dbmgzmoml dMsg3sw 439956580 3GomMo@gdmwo
5SRO0 NFoM53L o FoBY FMMbM3bowgds YM39WEMOEMS© Fo@IWMdL. fomgwo
©306Mm900, A9M©s 3960  MmORobmemg3dHozmemo  d5B39690¢qdoLy,  bolosm©Yds
360083690mM3560 s 3535¢TbOOZ0  BOMEWMYPOMMHO0 5JEH03MO0m. bbgoalbgs ym®dbols
X000©5b  ©odBsgdme  fomgrw  ©0306mgddo  smdmBgboos  dmgwro Moo
36 0mJLoIBEGHMMO M30L9d0L by MEOYIBMEo bogHmNgdo. 0Lobo JOMOMIIE SO0
gmedbolb 39600, Hodfols o 3wgMGHdo.  domm  8093Mm3b9ds:  LGowdgbgdo,
BEo3MmbMmengdo, bmMm3056900, 35¢gdobgdo, 3mEodgH o  3MMIbEHME0sBoobgdo,
5396M3593900 o Ubgs. 3565369 Hargddo Bo@Eocgdmwo 33193990l dobggzom

30@0oxnqbmwmgdol  99933900mds,  BIbMwHo  3m33wgdbol  Fgygbowmds,  dsmo
omEabmds,  ©30b60L  96GHOMJLOBEHMOO @S BGHMOOZIMMHO  M30L9dS

©59M300GOY0S GIORERIGY 394 BHMOBY: gmedbol X009, 3965bols
5303 YdsMHYMdsDY,  J0TsGHMO  30MMdgdDY, 60sIRoL  BHo3By s  ©30b0L
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05996990L 39dbmemy0s%g. ymemHdbols fomgen 30g396¢3)gdL sbEHM3056900 FoGdmowyqbl,
HIgdoi3 MINs3MgLoImbmawo3mbogdol Lsbom s®LgdmdLBurin V....,Danila Di
Majo...)

LodmPomlb  FoBIbos Logo®mzgerml  d903069mdol  bbgosbbgs  Mgaombdo
3936039 gdwo  35Holx0dgdol  (5egdusbGmmmmo,  dMxMOgOEo,  LsxggMI30,
mEbsbmMo Loggeg, Mmxswgdo) yomdbosb sdbsgdmwo foomgmwo  ©w306mgdol
dmbm3gM o sbEHME0sbgdol Mm30L9dMH030 Tglfogens.

©3060L 608m8gd0  ©FBIYdIMYo 0dbs 2015 Hgl, mommgmwo xodol 10 3
g4963dbosb 900 MdM030  FgdbmEmao0m  (5¢03M3MWIOHO  EMPOEOL  3Mm3gldo
309OG0L  dmbsfoegmds)  @MMHmby 10 ©Eosbo  ©oymzbgdom.  sbGHME0sbgdol
50E9bMdM030 999339 ™Md0Ly @S 9BEHO0MJLOIBEHMOO  5gBH03MBOL  odMIZEY3S
BoBo®ms  Loxggmsgol, dmxMHImIEol, Mmxswgdols s MmEbsbw®mo Lygghgl wz0bols
6033900L 9Hmo Herom I35MRJOOL T9dg; 9 gJLobMMMEOl yM®Abol x¥0dosb
©3DsYd 30608 60dxddo 30 93509050  (5Q3MIMEYMHO  OUYIVOOL
©530530M9g00L 9999y, 603MTol Lobgwro —swgdlsb®mmmeo 1) s dobo gomo eroom
53563900l 9999 (603dols Lobgero — 5egdLsbGMmeo 2).

©3060L 6038900l 3-5 den-b 9@ sMgdoom Waters Sep-Pak C18 (500 dy) Lgg@do.
sMBgbowo 308963900l  gEoMmgds bgds  s39B™boGMowom. g43zgws  bodmdo
365¢00H59©Y 290BOWEHMS. BoEGHMIE00LIM30L godmygbgdmwo oym gow@®o Waters
Acrodisc LC PVDF Filter 13 mm 0,45pum.

3bGH™E0569d0L sBseobo Bs@ots HPLC-om, C18 sb5¢roB® s 360)93565@wwm
1393 1Y. gMbEo A: iyowo/FosbFggwdssgs/szg@mbo@®owmo (87:10:3); garrgb@o B:
0goo/F0563F3900:535/539BH™boGMmowo  (40:10:50); aMsogb@o (0-15 fo- 6%-sb
30%B, 30 oo 50% B, 35 oo 60% B, 41-45 fjoo 6 % B). ©9Bgddomgds 518 63. UPLC-MS
bsgrobo BEN C18, 1.7pym, BENAmidel.7uym, Ugg®o. 9woygbdo s39d™bod®owo,
J056339005539, (gradient), Flow 0,4 ml/min, Ugg@oL@gddgMs@®s 50 °C,MS- scan 200-
1200 da,Probe 500 °C, Positive 0,8 kV, 3s30s60 1,5 kV,CV -15.

0©96G0BOE0MOYPPME0s  OMMEOE  93wo3mbgdo,  sbg3g o zmboqdo.
92000306930l 00096GH08035300L5m30L  BoBoM©s  3ow3go  0bogz0YIsmOo
Bogmmgdol dz530m30OMmeobo 6M HCl-om.
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00096GH0R0E0MYOMWO bNM(3056900L s Fom0 53 03MmbgdOLAMBMJTol dodlodwdgdo:
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3,5-0-0p3mboo; D- 39mboob-3,5-0- opawimboo; E- zosbowobo; F-
39gmboobo.

d009dmo 3993900 dgBo  LOBNYLEHOLLMZOL  bMM(30569d0Ls s Tso
53w03mbg-d0l 330935 dY3g BbMOEOgw s  FsblidgdBHOMIGEHOMEo  bsEroboom.
©o3gboo 0dbs 5 sye03mbol  30s6oobol (m/z287), 3gmboobol (m/z301),
©9)x0boobol (m/z303), 39@Mbowobols (m/z317) @s 85¢30©0bol (m/z331)sMlgdmds

(6. 12).
150000-] = 1: QDa Positive(+) SIR Chl 287.00 Da, CV=40
2 100000 T @
3 ] =
£ 500004 %
Gi Ao ST N J‘\
B 11: QDa Positive(+) SIR Ch11 301.00 Da, CV=20
80000.07
2 60000.0
° 1
£ 40000.07
~ 20000.0
0.0 i M
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2: QDa Positive(+) SIR Ch2 303.00 Da, CV=40
150000

=2
é 1000004 o =
= 50000 I i
o
0 h, A
100000.0 —
El 28: QDa Positive(+) SIR Ch27 317.00 Da, CV=20
80000.0
> ]
2 60000.0
< ]
£ 40000.04
20000.0
0.0— M —— e NN ]
150000-] 5: QDa Positive(+) SIR Ch5 331.00 Da, CV=20

100000

Intensity

50000

0+

E
B350 12.56>m3056900L sge03mbgdols UPLC-MS 1393 ®0:A-3osboobo
(m/z28),B- 3gmboobo (m/z301),C- gergoboobo (m/z303), D-39¢mboobo
(m/z317)E- dsengoobo (m/z331)

UPLC-MS  8900m@©ob 59mygbgdom 0039 3060Hmdqddo 03060l bodwdgddo
953609039 0036G0R03E0MGRMo 0dbs 9 bomiosbo (bM.13): ©yR0boob-3-O-
33000 (m/z465/303), (309600006-3-0O-yem3mBoo (m/z449/287), 39@+w9b0o0b-3-
O-a3mBo0(m/z479/317); 390bo0b-3-O-33mboo(m/z463/301); dserz0006-3-
O-a3mBoo(m/z493/331); 390b006-3-0-539@0waw3mboo(m/z505/301);
35¢0300006-3-0-539@0wa3mboo(m/z595/331); 39bog0b-3-0O-
3999560y 30H0©o(m/z609 /301); dsergoo- 3-0-379sG0wawy3mboo (m/z611
/331).

aeTe 3: QDa Positive(+) SIR Ch3 465.00 Da, CV=20
40000.0—?
zoooo.o—f

o.0d N

40000.0 8: QDa Positive(+) SIR Ch8 449.00 Da, CV=20

Intensity

Intensity
0.425

20000.04

0.0
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] 10: QDa Positive(+) SIR Ch10 479.00 Da, CV=20
100000+
= ]
2 ]
£ 50000
fo ! A\
8: QDa Positive(+) SIR Ch8 463.00 Da, CV=20
150000+
=
=
£ 100000 .
= 500004
o)
] 6: QDa Positive(+) SIR Ché 493.00 Da, CV=20
400000
= 1 i
2 ] <
£ 200000
o
50000.05 QDa 26: MS Scan MS 505.00 m/z Peak Separation: 1.0000 (26: QDa Positi 3+) Scan (200.00-700.00)Da, Centroid, CV=20)
40000.04 ]
g 30000.04
£ 20000.04
10000.0
0ol . ol MMWMM T . Il il
SOROCEH 21: QDa Positive(+) SIRh21 595.00 Da, CV=20
2 60000.0-
é 40000.0
< 20000.0]
0.04
400000 24: QDa Positive(+) SIR Ch24 609.00 Pa, CV=20
3000004
= 3
g 200000
j= ]
= 1000007
o1 w
20: QDa Posifjve(+) SIR Ch20 611.00 Da, CV=20
100000
>
D
£ 500001 g =
2 A
o e e e S

6500 13.560m3006980L 3y 3mbogdol UPLC-MS b3gdd@Mo-A —gwa0bowob
3-0-g3mboo; B - (305600006-3-O-gcmm3mbBoo; C - 393mboob-3-O-

33mB00; D -39mb0006-3-O-303:mB0©0; E - 35¢0300006-3-O-3em3mbBoo; F -
25



39b00b-3-0-53393H0waw3mHBoo;G — 95¢300006-3-O-s39@owywm3mboooH -
39b006-3-0- 39995600 30H0@0;I - 3500300006~ 3-O-32995600¢aw)3:HB0EO.

y39ws 6097ddo Mom©obmdMozs@ ©™A0bsbEHMdL Fse300b0l yery3mBoo.
®3060L 6033930 BMbMmAgH o  SBME30sBgdol  MOMmEYbmdMH030 99339 ™Mdom
39bLbg03w9gds % 0d9d0L dobgz0m.
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Lodswegbg (300 — 780 9).
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Introduction

The relevance of the thesis. Such wine-producing regions of Western Georgia, as
Imereti, Adjara, Samegrelo and Guria have shaped and created Georgian wine culture over the
centuries. The quality indicators of grapes and wines in different zones of Georgia’s viticulture
are affected by various factors. Among them, a special importance is given to varieties, but no
less significant is the soil-climatic factor, rainfall and air temperature. The soil-climatic factor
is manifested in the chemical composition of grapes, as well as in the wine obtained from it.

Phenolic compounds of grapes and their transformation products are actively involved
in the formation of wine. They make a significant contribution to the formation of
organoleptic characteristics of wine, its color, taste, aroma and antimicrobial activity. Phenolic
compounds have a multilateral biological activity, including cardioprotective, anti-
inflammatory and anti-cancer effect, due to their antioxidant properties (Ketskhoveli N. .....,
Ramishvili M. .... Nutsubidze M. ....)

The aim of the research is to study the chemical composition of autochthonous grape varieties
of Western Georgia and wine, obtained from them by various technologies, as well as to
allocate and identify individual compounds by high pressure liquid chromatography method
(mass spectral detection); to establish a correlation between the quantitative content of
phenolic compounds and antioxidant activity; to determine the influence of the vine location
on the chemical composition of grapes and wine; to identify the influence of winemaking
technology on its chemical composition.
Scientific novelty. Using the HPLC and UPLC-MS methods, there have been analyzed 16
autochthonous grape varieties common in Western Georgia, and identified 9 anthocyanins, 5
aglycones, 3 flavonol glycosides, 1 catechin and 1 proanthocyanidin in the obtained wine. The
qualitative and quantitative composition of common phenols, flavonoids, catechins and
anthocyanins was determined and compared; the antioxidant activity of grapes and wine has
also been determined.

The practical significance of the work. On the basis of the data obtained, it is possible to

determine the origin of the wine variety, as well as to establish its falsification.



Research object, materials and methods of study: The object of study is pink, red and
white grapes of cultivated vine (Vitis vinifera L.) spread in the four regions of western Georgia
(Adjara, Imereti, Samegrelo, Guria), as well as wines prepared by local and European technology.

The samples of Chkhaveri - pink grape variety, have been gathered in Adjara region,
Western Georgia (Vaio, Ortsva, Koromkheti, Jalabashvilebi, Gvara — the Agroservice Center of
Vine and Fruit Tree Nursery) and in the village of Erketi in Guria.

10 grape varieties have been selected from the red grapes in different regions of western
Georgia: Aleksandrouli and Mujuretuli — the Ambrolauri district (vil. Khvanchkara),
Usakhelauri — the Agroservice Center of Vine and Fruit Tree Nursery (Adjara), Dzvelshavi— the
Baghdati district (vil. Phersati), Otskhanuri Sapere and Tolis Sapere — the Zestafoni district
(vil. Zeda Sakara), Ojaleshi — the Tsageri district (vil. Tvishi), Kachichi — the Keda district (vil.
Kharaula), Satsuri— the Keda district (vil. Kokotauri).

The samples of white grape varieties have been obtained from 7solikouri, Tsitska,
Krakhuna, Klarjuri and Kutaturi grapes, growing at the territory of Ajara, Samegrelo and
Imereti: in Adjarian districts of Keda (vil. Kokotauri) and Kobuleti (Gvara - the Agroservice
Center of Vine and Fruit Tree Nursery), in Imereti in the Baghdati district (vil. Opcha), in
Samegrelo in some villages of the Martvili district (Bandza, Najakhao, Mukhurcha,
Lekhaindravo, Nagvazao, Vedidkari, Salkhino). The wine was prepared according to European
technology.

The juice obtained from 5 - 10 kg of grapes, taken together with the peel, was placed in
a glass dish; the enzyme yeast (Saccaromyces cerevisiae) was used for fermentation. The
fermentation process with systematic stirring lasted 5-10 days; a valve was used to protect the
fermenting mass from the air entering. Then the wine was cleaned of pulp, filtered, fermented
again, and then placed in a refrigerator at the temperature of 8 degrees.

The following physical and chemical methods have been used for the research:

1. The phenolic compounds were allocated and identified by high-pressure liquid mass
spectromatic chromatography (UPLC) method.

2. Qualitative and quantitative analysis of flavonols, anthocyanins and catechins was
made by high-pressure liquid chromatography method.

3. The antioxidant activity (using stable radicals of 2.2-diphenyl-1-picryl hydrazyl was
determined by the DPPH method.



4. The quantity of catechins was identified through vanilla reagent, by the spectral
method.

5. The quantity of flavonols was determined by the spectral method (AlCls reagent, with
the calculation of routine).

6. The total of monomeric anthocyanins was identified by the pH differential method
(AOAC Official Method 2005).

7. The number of common phenols was determined by the Folin-Ciocalteu method
(Folin-Ciocalteu) OIV-MA-AS2-10 (with the calculation of gallic acid);

8. The sugar content was determined by the refractometer method (OIV-MA-AC2-02);

9. pH was determined by the OIV-MA-AS313-15 method;

10. The titrated acids were identified by calculating the wine acidity, while the sugar
content and the acidity of wine were identified by the acidometer method (OIV-MA-
AS313-01).

The approbation of the thesis. The results of the research are submitted in 3 scientific
articles and 5 international scientific conferences.

The volume and structure of the thesis.
The dissertation paper consists of 124 printed pages, based on the instructions for the
dissertation, submitted for the academic Doctoral degree, and includes a title page and signed
pages, the content, the list of tables - 20, the diagrams - 9, the Picture 41, the list of literature
- 114 units. The main text includes: Introduction, Literature Review, Analysis of Results,
Experimental Part, Conclusions, List of Used Literature and Presentation Materials: Appendix
1 and Appendix 2 .
Literature Review - The first chapters of the paper discuss the distribution of phenolic
compounds in plants, their physiological activity and biological characteristics of the
autochthonous grape varieties spread in Western Georgia. The list of used literature is attached

to the dissertation paper.



Chapter 1. Physical and chemical features of autochthonous grape varieties spread

in Western Georgia.

1.1. Chkhaveriis a promising and popular autochthonous pink grape variety of the Black
Sea basin. It is cultivated at different heights from the sea level. The samples were taken in
Adjara region (during the technical maturity — in November, since Chkhaveri ripens in late
period) at an altitude of 5 m above the sea level (Kobuleti), 300 m (Koromkheti), 360 m
(Erketi), 380 m (Vaio) 400 m (Ortsva), 780 m (Jalabashvilebi) within 2014, 2015 and 2016 years.

Chkhaveriis characterized by an average and at the same time unstable yield (5.5-8 t/
ha), especially in the high-mountainous regions of Adjara. The bunches of this variety are of
medium or less than the medium size. Their length is 13.0-15.8 cm, and the width is 8.0-16.0
cm. The number of berries in bunches reaches 90-100. The mass of bunches varies from 126.0
to 383.6 g (Table 1).

Technical indicators of Chkhveri grape variety

Table 1
technical indicators of grapes

The name of a
sample Colour of | Shape of Taste Mass of | Length of | Width of | Mass of
Chkhaveri berries berries bunch, g | bunch, sm |bunch, sm| berries, g
Vaio Dark red Round sweetish [150,8 +4,50 14,8 + 0,44 | 16,0 + 0,48 | 1,43 + 0,04
Ortsva Dark red round sweetish | 192,5+5,80 | 14,0 +0,42| 8,0 +0,24 |1,63 + 0,05
Koromkheti Dark red round sweetish | 178,5+5,40 | 13,0+0,39| 8,8+0,26 | 1,6 +0,05

1 sweet-
Jalabashvilebi Dark red round 126,0 +3,8 | 15,8+0,47 | 8,66 + 0,26 | 1,31 + 0,04
sour

Kobuleti Dark red round sweetish | 129,4 + 3,9 (13,25 + 0,40 (10,25 + 0,31|1,28 + 0,04
Guria Dark red round sweetish | 383,6 +11,5 | 13,6 +0,41|11,0+0,33 |1,41 + 0,04

All Chkhaverisamples, taken for analysis, were characterized by a dark red color, round
berries and sweetish taste, but the variety of Chkhaveri, collected in Jalabashvilebi, was
distinguished by a sweet-sour taste. To begin the grape harvest and processing or storage, it is

not enough to determine only the presence of sweetness in the grapes. It is also very important
g y p grap ry imp
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to identify the titral acidity (total acidity) and pH of active acidity (hydrophobic
concentration). The ratio of sweetness and acidity is one of the most important criteria for
assessing the quality of grapes, so that the wine, obtained from it, has a unique aroma and taste.

In order to determine these components, the samples of grapes (each 1 kg) were firstly
separated from grape peels, then, crushed and placed in a homogenizer. Next they were diluted
with ethyl alcohol and placed in a refrigerator. The grapes harvested in the Erketi region (360
m above the sea level), were distinguished by a large mass of grapes (383.6 g) and a high sugar
content (20.1%), while Chkhaveri grapes, harvested in 0.95% of the territory of Kobuleti (5 m
above the sea level), were distinguished by a high acidity. There have also been determined
the concentration of sugar, titral acidity and active acidity were also determined. Unlike other
grape varieties, a relatively low concentration of sugar and a relatively high concentration of
titral acid ultimately give Chahaveriits unique individuality.

Physical and chemical indicators of ChkhAveri grape juice.

Diagraml
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1.2. White grapes are: Tsolikouri, Tsitska, Krakhuna, Klardzhuri and Kutaturi. According
to the cultivation area of 7solikuri in Georgia, it ranks second after Rkatsiteli. It has high
agricultural and technological qualities. The high-quality natural semi-sweet wines, made
according to the Furopean and Imeretian traditional methods, are characterized by moderate
alcohol content and acidity, excellent taste qualities. 7sitska variety is distributed mainly in

western Georgia (the upper and middle Imereti), where it represents the main production



grape variety. The most important varieties of grape for viticulture are the ancient ones —
Klardjuli and Krakhuna; they are preserved only in small quantities in the villages of the
mountainous regions of Guria-Adjara due to the vine phylloxera and other fungal diseases
prevalent there (Beridze K., A. A. Dmitrieva ... )

The five types of grape samples were taken in October-November in 2016-2017,
including 7solikourigathered in Adjara, Imereti and Samegrelo, 7sitska- in Adjara and Imereti
and Klarjuri and Kutatura — in the Agroservice Center of Vine and Fruit Tree Nursery (Adjara).
All the five varieties are represented in Table 1.

Among the samples of Tsolikourivarieties, the largest berries were peculiar to the grape
fruits gathered in the Kobuleti Agroservice Center; the berries collected in Keda, were
characterized by a smaller size of berries, while the relatively small bunches of samples were
collected in Samegrelo (Lekhaindrao).

Samples of grapes taken for analysis

Table 2
Variety region district Village Name of sample
Tsolikuri Adjara Kobuleti Gvara G.1
Tsolikouri Adjara Keda Kokotauri G.2
Tsolikouri Imereti Baghdadi Opcha G.3
Tsolikouri Samegrelo Martvili Bandza G.4
Tsolikouri Samegrelo Martvili Najakhao G.5
Tsolikouri Samegrelo Martvili Mukhurcha G.6
Tsolikouri Samegrelo Martvili Lekhaindravo G.7
Tsolikaouri Samegrelo Martvili Nagvazao G.8
Tsolikouri Samegrelo Martvili Vedidkari G.9
Tsitska Imereti Baghdadi Opcha G.10
Tsitska Adjara Kobuleti Gvara G.11
Klarjula Adjara Kobuleti Gvara G.12
Krakhuna Adjara Kobuleti Gvara G.13
Kutatura Adjara Kobuleti Gvara G.14




The fruits of Tsitska, collected in Imereti and Kobuleti, differ by technical features from
the samples collected in other regions. The fruits of K/ardjuli and Krahuna varieties, grown in
Kobuleti, are significantly different and are almost one and a half times more than the samples
of industrial grape varieties of 7sitska and Tsolikouri, collected in Imereti and Samegrelo
(Table 2.3).

Technical indicators of white grape varieties

Table 3
‘White Grape Varieties
Sample name Grain Grain Tast Bunch mass, |Bunch length,|Bunch width, | Grain mass,
colour shape aste g sm sm g
G.1 round ish | 552,03 +16,6 | 22,00+ 0,66 | 18,00+ 0,54 | 3,07 = 0,092
green sweetish
G.2 Greenish- | pund Sour 199,92 +6,0 | 17,00+ 0,51 | 12,00 +0,36 | 2,00 = 0,06
amber
G.3 Greenish- | poynd Sweet | 188,65+57 | 13,830,441 | 9,16+0,27 | 2,00 = 0,060
amber
G.4 Green | Round | Sweetish | 139,70 +4,2 | 12,75+0,38 | 9,50+ 0,29 | 2,40 + 0,072
G.5 Amber | Round | guweer | 185,00+ 56 | 17,50 +0,53 | 11,00 + 0,33 | 2,60 + 0,078
G.6 Round ish | 130,66 +3,9 | 14,50 + 0,44 | 10,16 + 0,30 | 2,52 + 0,076
green Sweetish
G.7 Greenish- | poyng Sweet | 10475+3,1 | 1475+0,44 | 9,87+0,30 | 2,50+0,075
amber
G.8 Yellowish-| /5nd ; 151,66 + 4,5 | 22,70+ 0,68 | 12,16 + 0,37 | 2,40 0,072
Sourish ,00 + 4, /00, ,16 £ 0, 40 =0,
green
G.9 Round ish | 169,83 +5,1 | 24,16+ 0,72 | 10,50 +0,32 | 2,46 + 0,074
green Sweetish
G.10 Amber | Round | guweet | 22525+68 | 16,66+ 0,50 | 12,33+ 0,36 | 2,30 + 0,069
G.11 Green | Round |Sweetish-| o543, 78 | 1680+050 | 10,00+03 | 2,94 +0,088
sourish
G.12 Green | Round | gweet | 364.95+109| 17,00+0,51 | 12,00 +0,32 | 3,31+ 0,099
G.13 Green | Round | SOW" | 34594410,4| 15,50+ 0,47 | 12,00+ 0,32 | 3,08 + 0,092
sweetish
G.14 Greenish- | pound | gourish | 1448543 | 925+028 | 7,006021 | 1,97 +0,059
amber

The high content of sugar and low acidity in the ripe fruit are the important components for
wine production. Almost all the samples collected in Samegrelo, are high in dry substance

(21,0 to 23.8%); however, this indicator is relatively low in the grapes, grown on Kobuleti



territory, - 19.0%, while in the regions of Keda and Imereti the average indicator is 20.0 -

21.3%. Among the technological characteristics of the wine grapes, the most important ones

are titrated acidity and dry substance. These indicators differ in the samples of 7solikouri

variety, grown in different climatic conditions. Titrated acidity varies between 0,23 - 0,76%.

The grapes harvested in Imereti, are high in dry substance and low in acidity (acidity - 0.23%,

dry matter - 21.3%). The Kobuletian 7solikouri (pH 3.15) is characterized by high active

acidity, while the Imeretian 7solikouri (pH 4.2) has relatively low active acidity (Table 4).

Physical and chemical indicators of white grape juice

Table 4

Physical and Chemical indicators of grape juice

Sample Dry substance according | Titrated acidity, Active acidity, pH
to % %
G.1 19,0 + 0,57 0,62 + 0,019 3,15 + 0,095
G.2 20,0 + 0,60 0,74 +0,022 3,72 £ 0,112
G.3 21,3 + 0,64 0,23 + 0,007 4,20 + 0,126
G.4 23,6 + 0,71 0,45+ 0,014 3,76 + 0,113
G.5 23,2+ 0,70 0,43 +0,013 3,95 +0,119
G.6 21,2 + 0,64 0,61 + 0,018 3,63 +0,109
G.7 23,8+ 0,71 0,51 +0,015 3,65+ 0,110
G.8 21,9 +0,66 0,76 + 0,023 3,46 + 0,104
G.9 21,0+ 0,63 0,62 + 0,019 3,66+ 0,11
G.10 21,2 + 0,64 0,34 + 0,010 3,86+ 0,116
G.11 20,3 + 0,61 0,85 +0,026 3,22 + 0,097
G.12 19,6 + 0,59 0,99 + 0,030 2,98 + 0,089
G.13 19,8 + 0,59 0,90 + 0,027 3,35 +0,101
G.14 19,4 + 0,58 0,73 + 0,022 3,09 +0,093

As for Tsitska, Klarjuri, Krakhuna and Kutatura grape varieties, the indicators of dry

substances are relatively high in Tsitska variety collected in Imereti and Adjara regions - 20,3

to 21,2%, while their content in K/arjuri, Krakhuna and Kutatura varieties is almost identical
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- 19,4 - 19,8%. Titrated acidity varies between 0,34 - 0,99%, while active acidity rates from pH
2,98 to 3,86 (Table 2,4).

1.3. Aleksandrouli, Usakhelauri, Dzvelshavi, Mujuretuli, Ojaleshi, Kabistoni, Kachichi,
Toluri Sapere, Otskhanuri Sapere and Satsuravi are the red grape varieties, spread in different
regions of western Georgia (Adjara, Guria, Imereti). These red grape varieties have a late period
of maturity. They are promising wine grape varieties, and the wine, made from these varieties,
is characterized by a beautiful and rich colour, harmony and a normal alcohol content and
acidity, as well as a pronounced varietal aroma and high taste properties.

Technical indicators of red grape varieties

Table 5
Technical indicators of grapes
Sample name Grain Grain Branch Branch Branch Grain mass,
taste .
colour shape mass, g length, sm | width, sm g
Aleksandrouli black Round sweet |14452 +4,34|15,70+0,47| 9,10+0,27 | 2,00+ 0,06
Usakhelauri black Conical sweet 87,72 + 2,63 | 12,16 + 0,36| 9,60 +0,29 1,8 + 0,05
Dzvelshavi black Round sweet 137,52 +4,13|11,60 + 0,35 | 7,20 +0,22 1,89 + 0,06
Mujuretuli black Round sweet 8991 +2,7 |14,80+0,44| 8,90+0,27 | 1,58 +0,05
Ojaleshi black Round sweetish (103,12 +3,09 (11,75+0,35| 8,37 +0,25 | 1,99 + 0,06
. . Dark
Kabistoni Round sweet 86,03 + 2,58 [15,50+0,47| 9,50+0,29 | 1,46+ 0,04
purple
S ish
Kachichi black | Round | V™" |1565+4,70 [11,10+0,33| 6,40+ 0,19 | 1,22+0,04
-sourish
S tish
Tolis Saperavi black Round wee.ls 87,32 +2,62 | 13,89 +0,42 | 5,16 +0,15 1,93 + 0,06
-sourish
Otskhanuri
black Round Sweet 84,01 +2,52 |11,00 +0,33| 7,75 +0,23 0,90 + 0,03
Sapere
. black .
Satsuravi Conical Sweet 14,12 +0,42 | 6,87 +0,21 | 6,02+0,18 | 2,00+ 0,06

The grape samples were taken in different districts of Western Georgia: Aleksandrouli
and Mujuretuli - in the Ambrolauri district (vil. Khvanchkara), Usakhelauri — the Agroservice
Center of vineyards and fruit trees nursery (Adjara), Dzvelshavi— in the Baghdati district (vil.
Persati), Otskhanuri Sapere and Tolis Sapere - in Zestaponi district (vil. Zeda Sakara), Ojaleshi
—in the Tsageri district (vil. Tvishi), Kachichi — the Keda district (vil. Kharaula), Satsuri — in

the Keda district (vil. Kokotauri).
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The brunches of grapes under study have an average size of 86-156 g, black and round
grains (0.9-2 g). The length of the grapes is 11-16 cm, and the width is 5-10 cm. In order to
start harvesting, it is necessary to determine the ripening period of the grapes, which must
meet the technical requirements of the product, made from it (dry wine, natural semi-sweet
wine, sparkling wine, etc. (Table 5).

Samples of grapes for analysis (Usakhelauri, Dzvelshavi, Kabistoni) were taken during
the period of technical maturity, at the end of September, when the amount of sugar was 23.8,
25.7 and 22.0%, respectively; in the middle of October — Otskhanuri Sapere (23.0%), Tolis
Sapere (22.5%), Aleksandrouli (24.7%), Mujuretuli (26.0%) and Kachichi (24.0%); in the
second half of November - Ojaleshi (23.5%) and Satsuravi (19%) (Table 6).

Physical and chemical indicators of red grape varieties

Table 6
Physical and chemical indicators of grape juice
Sample Dryomass, Titrated acidity, Active acidity, pH
Yo %
Asleksandrouli 24,7 + 0,74 0,49 + 0,015 4,08 + 0,122
Usakhelouri 23,8 + 0,71 0,72 + 0,022 3.87+0,116
Dzvelshavi 25,7 +0,77 0,70 + 0,021 3,99 + 0,120
Mujuretuli 26,0 +0,78 0,54 + 0,016 424 + 0,127
Ojaleshi 235:0,71 0,68 +0,020 3,85+0,116
Kabistoni 22,0 +0,66 0,76 + 0,023 3,88+ 0,116
Kachichi 24,0+0,72 0,71 £ 0,021 3,92+0,118
Tolis Saperavi 22,5+0,68 0,75 + 0,023 3,91 +0,117
Otskhanuri Sapere 23,0 + 0,69 0,76 + 0,023 3,65 +0,110
Satsuravi 19,0 0,57 0,74 + 0,022 3,64 + 0,109

There have been studied 10 different types of red grape varieties, grown in different
parts of western Georgia: Aleksandrouli, Usakhelauri, Dzvelshavi, Mujuretuli, Ojaleshi,
Kabistoni, Kachichi, Tolis Sapere, Otskhanuri Sapere and Satsuravi; 5 types of white grape
varieties: 7solikouri, Tsitska, Klarjuli, Krakhuna and Kutaturs, technical characteristics (dry
substance, titrated acidity, active acidity) of 6 samples of pink grape variety - Chkhaveri, grown
in different places.
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Chapter 2. Allocation and identification of phenolic compounds of
autochthonous grape varieties of Western Georgia using HPLC and UPLC-MS
method.

2.1. The allocation and identification of white grape phenolic compounds.

Phenolic compounds and the products, derived from them, are actively involved in the
formation of wine type at all stages of its preparation and storage, and have an uneven effect
on taste, color and transparency of wine.

The aim of the work is:

- to allocate and identify the phenolic compounds of the wine, made from the white grape
varieties of vines (Vitis vinifera L.) cultivated in three regions (Adjara, Imereti, Samegrelo)
- Tsolikouri, Tsitska, Klarjuli, Krakhuna and Kutatura, using the European technology and
high-pressure liquid mass spectromatic chromatography;

- to study the total number of phenolic compounds, catechins, flavonols and to identify their
antioxidant activity.

Tsolikouri is a local Imeretian variety, which is widely spread in almost all districts of
western Georgia. Different types of wine are produced from Tsolikouri variety. They are
characterized by excellent taste and rich chemical composition. 7solikouri wine is rich in
alcohol and is characterized by a sufficient amount of acids, which ultimately improve the
aging process of wine and its shelf life.

Tsitskais a high quality grape variety widely spread in Imereti. A high-quality material for
sparkling wine is obtained from this grape variety. The wine, made from 7sitska variety, has a
light beige-greenish colour, and is characterized by a rich composition, delicate and
harmonious taste. After the aging, it acquires a softer and more pleasant taste.

Krakhuna variety gives high quality wine, prepared by the European technology, which
has a yellowish-beige colour and is characterized by a delicate and pleasant taste. The wine,
prepared by the Imeretian technology, is darker and is characterized by saturation and a
peculiar to this variety aroma.

Klarjula belongs to a group of white grape varieties. Due to excellent grape taste,

transparency, excellent ability to store, external beauty of bunches and berries, as well as rich

13



yield, Klarjula is considered to be one of the best grape varieties spread in Georgia (M.

Ramishvili ..., A. Shalashvili ...).

In October-November 2016-2017, the following five types of grape samples were taken

for analysis: Tsolikouri - in Adjara, Imereti and Samegrelo, 7sitska - in Adjara and Imereti, and

Krakhuna, Klarjuli and Kutatura - in the Agroservice Center of Vine and Fruit Tree Nursery

(Adjara). The wine was made by the European technology. The samples of all five types of

grapes (per 5 kg) were cleared of stalks and the juice, squeezed out of them, was filtered into a

glass dish. The yeast was added to the juice (with a calculation of 10 CB 2000/25 g/ hL (10 CB

2000/25 g/ hl.) After the end of alcoholic fermentation, the wine was placed in a refrigerator.

The analysis was carried out 5 months after the preparation of the wine (Table 8).

Samples of wine taken for analysis

Table 8

Ne variety Region district village wine
1 Tsolikouri Adjara Keda Kokotauri w. 1

2 Tsolikouri Adjara Kobuleti Gvara w. 2

3 Tsitska Adjara Kobuleti Gvara w. 3

4 Klarjula Adjara Kobuleti Gvara w. 4
5 Krakhuna Adjara Kobuleti Gvara w.5

6 Kutatura Adjara Kobuleti Gvara w. 6
7 Tsolikouri Samegrelo Martvili Bandza w. 7
8 Tsolikouri Samegrelo Martvili Najakhao w. 8
9 Tsolikouri Samegrelo Martvili Mukhurcha w. 9
10 Tsolikouri Samegrelo Martvili Lekhaindravo w. 10
11 Tsolikouri Samegrelo Martvili Nagvazao w. 11
12 Tsolikouri Samegrelo Martvili Vedidkari w. 12
13 Tsolikouri Imereti Baghdadi Opcha w. 13
14 Tsitska Imereti Baghdadi Opcha w. 14

The isolation and identification of phenolic compounds were carried out using High

Performance Liquid Chromatography (HPLC) and Ultra-Performance Liquid Chromatography
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with Mass Spectrometry Coupled to Photodiode Array Detection (UPLC-MS-PDA). Thus,
several compounds have been identified. Before chromatographic separation, a sample was
subjected to solid phase extraction, which involves activating the column with methanol. Then
the activated sorbent was equilibrated with distilled water. After that the sample was
transferred to the cartridge, using vacuum. At the next stage, the unwanted components,
remaining on the sorbent, were washed off with water. Concentrated substances were eluted
with methanol.

The following compounds have been identified in the wine by the UPLC-MS method:
Procyanidin Bx — (release time - 2,315 min; MW-578, m / z-577, fragment 289, Amax 80 nm);
(-) - Epicatechin (release time - 2.426 min, MW -290, m / z-289, (fragment 245) Amax 280 nm);
Flavonols: Quercetin-3-Glucuronide (release time - 2.828 min, MW-478, m / z-477, fragment
301, Amax 256, 354 nm); Quercetin-3-Glucoside (release time 2.833 min, MW-464, m / z-463,
fragment 301, Amax 256, 356 nm); Quercetin-3-Rhamnoside (release time 2949 min, MW-448,
m / z-447, fragment 301, Amax 256, 354 nm); (Table 9).

UPLC-PDA-MS spectrum of the white wine

Table 9
RT [M-H]- (fragment UV maximum
Substance name MW
(min) m/z) (nm)
(-)-Epicatechin 2.426 290 289 (245) 280
Quercetin-3-Rhamnoside 2.949 448 447 (301) 256 (max), 352
Quercetin-3-Glucoside 2.833 464 463 (301) 256 (max), 356
Quercetin-3-Glucuronide 2.828 478 477 (301) 256 (max), 354
Procyanidin B2 2.315 578 577 (289) 280

15



3.00] Ny 20000.01
c.
P
2:50] ) 15000.0
2
2.00] g 2
S S £ 1000007
< 1.501
= 5000.0|
1.00] 8 3
N
N
0.501 % g 0.07 iy
TOUTUUT 00T U000 0T 0010000000 U000 U000 U000 000T
é At 1 tz 000 100 200 300 400 500 600 7.00 800 900 10.04
0-007‘H‘\HH\‘H‘\HH\HH\HH\HH\H IV Wiz
000 100 200 300 400 500 600 7.00 800 9.00 10.00
LTS Channel Description: QDa 25: MS Scan MS 447.00 m/z Peak Separation:
— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan
—— 349.0nm - PDA Spectrum - PDA Spectrum (210-500)nm (120.00-700.00)Da, Centroid, CV=10)
SU000 350000
Q
40000.07 30000.0] g .
25000.0]
30000.0-
‘E 2 200000
[9] =4
£ 20000.01 £ 15000.04
10000.0
10000.0-
5000.0
0.07 0.0 X
006" 100280 300" 460 500”600 780 a0 900 1o o0 100 280 300 400 500 600 700 800 860 doog
Minutes Minutes
Channel Description: QDa 25: MS Scan MS 477.00 m/z Peak Separation: Channel Description: QDa 25: MS Scan MS 463.00 m/z Peak Separation:
[—— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative()) Scan L 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan
(120.00-700.00)Da, Centroid, CV=10) (120.00-700.00)Da, Centroid, CV=10)
10000.0:
20000.0 T
5000.0+ I
15000.0-|
2 . 5000.0
2 =
£ 10000.0 2 s0000]
5000.01 2000.07
0.0 Y% S g_U_M}L._FLn_n_n_n_ﬂl_
000 100 200 300 400 500 600 700 800 900 1000 000 100 200 300 400 500 600 700 800 900 1000
Minutes Mnutes
Channel Description: QDa 25: MS Scan MS 577.00 m/z Peak Separation: Channel Description: QDa 25 MS Scan MS 289 00 m'z Peak Separation:
— 1.0000, Smoothed by 15 point Mean Filter. (25: QDa Negative(-) Scan —— 1.0000 Smocthed by 15 point M ean Filter. (25 QDa Megative(-) Scan
(120.00-700.00)Da, Centroid, CV=10) (120.00-700.00)Da, Centroid, CV =10}

E

F

Fig. 9. Wine UPLC-PDA-MS Chromatogram; A - Common Chromatogram: B- Quercetin-3-

Rhamnoside; C - Quercetin-3-Glucoside; D - Quercetin-3-Glucuronide; E - Procyanidin Bz; F

- (-) — Epicatechin
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Glucuronide; D - Procyanidin Bz; E - (-) - Epicatechin; F - Catechin- (); (

2.2. Allocation and identification of red wine anthocyanins and their aglycons
Red wine production is a priority in many countries around the world, and the demand
for them is growing every day. Red wines, in addition to good organoleptic characteristics, are
characterized by significant and diverse biological activity.
Organic compounds with a variety of antioxidant properties have been found in red
wine, made from various grape varieties. They are mainly found in the skin, seeds and grains

of grapes. These include: stilbene, flavonols, anthocyanins, catechins, polymeric
17



proanthocyanidins, phenolic acids, etc. According to recent studies, the composition of
polyphenols, the content of the phenol complex, their quantity, antioxidant and anti-radical
properties of wine depend on many factors: grape variety, vineyard location, climatic
conditions, soil type and winemaking technology. The red grape pigments are anthocyanins,
which are mostly monoglycosides (Burin V...., Danila Di Majo...).

The aim of the work is the qualitative study of monomeric anthocyanins of red wines,

made from grape varieties (Aleksandrouli, Mujuretuli, Saperavi, Otskhanuri Sapere, Ojaleshi)
spread in different regions of Georgia.
The wine samples were prepared from 10 kg of each grape variety according to local
technology (grape stalks participate in the process of alcoholic fermentation) within 10 days
in 2015. The analysis of the quantitative content of anthocyanins and the antioxidant activity
was done after a year of aging of the wine samples of Saperavi, Mujuretuli, Ojaleshi and
Otskhanuri Sapere; while the wine sample, obtained from the Alexandrouli grape variety, was
analyzed before aging (after the completion of alcoholic fermentation, the name of the sample
is Aleksandrouli 1) and after a year of aging (sample name is Alexandrouli 2).

The wine samples were placed in 3-5 ml of the Waters Sep-Pak C18 (500 mg) column.
The remaining pigments were eluted by acetonitrile. All samples have been filtered before
analysis. Filter Waters Acrodisc LC PVDF Filter 13 mm 0,45um was used for filtering.

Anthocyanin analysis was conducted with HPLC, on the C18 analytical and
preparatory column. The Eluent A: water / formic acid / acetonitrile (87: 10: 3); Eluent B: water
/ formic acid / acetonitrile (40:10:50); gradient (0-15 min from 6% to 30% B, 30 min 50% B,
35 min 60% B, 41-45 min 6% B). Detecting 518 nm. UPLC-MS analysis BEN C18, 1.7pm,
BENAmidel.7um, column. Eluent acetonitrile, formic acid, (gradient), flow 0,4 ml / min,
column temperature 50 °C, MS- scan 200-1200 da, Probe 500 °C, Positive 0,8 kV, capillary
1,5kV,CV -15.

Detection 518 nm. UPLC-MS analysis BEN C18, 1.7um, BENAmidel.7um, column,
eluent acetonitrile, formic acid, (gradient), flow 0,4 ml / min, column temperature are
identified as aglycones and glycosides. Aglycones identification was performed by hydrolysis

6M HCl with separate individual compounds of acids.
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Fig. 11: The maxima of anthocyanins and the absorption of their glycones were detected
using high performance liquid chromatography: - A-malvidin-3-0-glucoside; B is cyanidin-
3,5-0-diglucoside; C-Malvidin-3,5-0-diglucoside; D-peonidin-3,5-0-diglucoside; E- cyanidin;
F-peonidin.

For greater accuracy of the results, the anthocyanins and aglycones have also been
subjected to mass spectrometry analysis. The presence of 5 aglycones was established: cyanidin

(m / z287), peonidine (m / z301), delphinidin (m / z303), petunidine (m / z317) and malvidin

(Fig. 12).
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Fig. 12. UPLC-MS spectrum of aglycones of anthocyanins: A- cyanidin (m /z 28), B-
peonidine (m/z301), C- delphinidin (m/z303), D- petunidine (m/z317) E- malvidin (m/z331).

Using the UPLC-MSB method under the same conditions, 9 anthocyanins were
identified in the wine samples (Fig. 13): delphinidin-3-O-glucoside (m / z465 / 303), cyanide-
3-O-glucoside (m / z449 / 287); petunidin-3-O-glucoside (m / z 479/317); peonidin-3-O-
glucoside (m / z463 / 301); Malvidin-3-O-Glucoside (m / z493 / 331); peonidin-3-O-
acetylglucoside (m / z505 / 301); Malvidin-3-O-acetylglucoside (m / z 595/331); Peonidin-3-
O-coumarilglucoside (m / z 609/301); Malvide 3-O-coumaryl glucoside (m / z 611/331).
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Fig. 13. UPLC-MS spectrum of aglycones of anthocyanins: A — delphinidin 3-O-
glucoside; B — cyanidin -3-O- glucoside; C - petunidine 6-3-O- glucoside; D - peonidine
-3-O- glucoside; E - malvidin -3-O- glucoside; F — peonidine -3-O- acetylglucoside; G —

malvidin -3-O- acetylglucoside; H — peonidine -3-O- coumarilglucoside; I - malvidin -

3-O- coumarilglucoside.

The content of malvidin-glucoside quantitatively predominates in all samples. The

samples of wine differ in the number of monomeric anthocyanins, depending on grape variety.

22



23




I
Fig. 14. Formulas of anthocyanin glucosides: A — delphinidin 3-O- glucoside; B — cyanidin -3-
O- glucoside; C - petunidine 6-3-O- glucoside; D - peonidine -3-O- glucoside; E - malvidin -
3-O- glucoside; F —peonidine -3-O- acetylglucoside; G — malvidin -3-O- acetylglucoside; H -
peonidine -3-O- coumarilglucoside; I - malvidin - 3-O- coumarilglucoside.
Chapter 3. Quantitative analysis of phenolic compounds of grapes and wine of

autochthonous varieties of Western Georgia and determination of their

antioxidant activity using the DPPH method.
3.1. Quantitative analysis and antioxidant activity of common phenols, flavonols, anthocyanins
and catechins of grapes and pink wine of Chkhaveri variety.
The content of common phenols, flavonols and anthocyanins was identified in
Chkhaveri grape variety and their number was compared according to location. For the

quantitative analysis, 5 g of grapes without seeds have been extracted in 90% alcohol (200 ml)
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at the temperature of -20°C until a complete bleaching of the extract; thereafter, the presence
of the substances in the obtained extract was determined by appropriate analysis methods. The
research lasted for three years (2014, 2015, 2016), at different heights from the sea level and
in different climatic conditions.

The number of common phenols in Chakveri grapes in 2016 varies between 976.7-
1567.9 mg/ kg per raw weight, monomeric anthocyanins - 168.5-280.0 mg / kg per raw weight,
flavonols - 300,6-725,5 mg / kg and catechins - 89.63-212.665 mg / kg. The relatively high
content of monomeric anthocyanins - 280.0 mg / kg was observed in Charkveri grapes,
collected at 780 m above the sea level (vil. Jalabashvilebi).

The taken samples are rich in common phenols (1567.9 mg / kg), flavonols (725.5 mg /
kg) and catechins (212.665 mg / kg). Chakveri grape variety, grown on the test area territory
of Kobuleti (5 m above the sea level), is characterized by their relatively low content
(monomeric anthocyanins - 168.5 mg / kg, common phenols - 976.7 mg / kg, flavonols - 300.6
mg/ kg and catechins - 89.63 mg / kg per raw weight), while the biologically active compounds
of Chkhaveri collected in Guria, namely village Erketi (360 m from the sea level), are
distinguished by an average indicators (Diagram 2).

Quantitative content of common phenols, flavonols, anthocyanins and catechins

in Chkhaveri grapes
Diagram 2
CHKHAVERI GRAPE BERRIES
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Such a content of the compounds in samples is apparently caused by a location of vine.

Namely, the villages - Vaio, Ortsva, Koromkheti and Jalabashvilebi belong to the Keda
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municipality and are situated on the left side of the Adjaristskali River, but at different
altitudes (300-780 m) above the sea level. Thus, the content of the biologically active
compounds of Chkhaveri from Jalabashvilebi, is also high, as with increasing height,
environmental conditions become more stringent, and the plant strengthens its immunity due

to the accumulation of phenolic compounds (Diagram 3).

Quantity content of common phenols, flavonols, anthocyanins and catechins in Chkhaveri
grapes, collected in 2014, 2015, 2015

Diagram 3

The Chkhaveri grapes collected in 2014, 2015 and 2016
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Comparing the obtained results, it has been found that the maximum number of
common phenols was recorded in the yield of 2016: common phenols - 1567,9 mg / kg,
flavonols 725.5 mg / kg, catechnis 212,665 and monomeric anthocyanins - 280,0 mg / kg per
wet weight. This can be explained by the fact that 2016 was distinguished by a long period of
vegetation.

Grain phenolic compounds and their transformation products are actively involved in
the formation and preparation of wine type - complex biochemical processes at all stages of
storage. They directly affect the taste, colour, transparency and stability of wine.

The maceration is a technological process of wine making, which considers interacting
of the solid and liquid phases of grape for some time, in order to get a drink with more extract,

saturation and color. One of the main tasks in developing pink wine making technology from
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Chkhaveri grapes is to maintain a pleasant, typical pink color in the process of maceration and
infusion. It should also be taken into consideration that the abundance of extractive
components or their insufficient amount may deteriorate the colour and the taste of the
obtained wine, as well as the other indicators of its quality. Therefore, the establishment of
the procedure for the implementation of this process should be determined individually for
each specific case, taking into account the parameters of the final product, which should be

prepared from a particular grape variety and macerated wine material.

Phenolic compounds of Chkhaveri grapes, juice and wine.

Diagram 4
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Anthocyanins are not found while straining the juice of the Chkhaveri grape. Their
number increases in the process of maceration. (Diagram 4).

During the maceration process, the concentration of anthocyanins was identified
every day in order to determine the optimal period. At the same time, a grape pulp was treated
with enzyme preparations to ensure equal fermentation. The 5th day appeared to be the
optimal one for obtaining the pink wine. After this time the color intensity increases, the pulp
acquires darker tone, but the number of monomeric anthocyanins decreases and, therefore, the
pigmentation (the polymerization) of anthocyanins occurs. After the pulp fermentation, 55% of the
extracted anthocyanins are observed in wine, what represents 324.19 mg / kg; 80% or 1057.7 mg / kg

of the common phenols; 4% or 23.5 mg / kg of flavonols; 3% or 17.6 mg / kg of catechins.
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The quantitative content of anthocyanins and antioxidant activity in Chkhaveri wine

Diagram 5
The Chkhaveri Wine
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The antioxidant activity (the sample amount in milligrams, which inhibits the 50%
DPPH) has also been identified in the Chkhaveri wine samples. The results are presented in
the diagram and point to the fact that all the six samples of wine are characterized by high
antioxidant activity, in particular, the Chkhaveri wine is distinguished by a relatively high
antioxidant activity - 18,1 mg in Jalabashvili (780 m above the sea level), while in Kobuleti
territory (5 m above the sea level) it is relatively low - 33.3 mg (Diagram 5).

There is a correlation between the number of monomeric anthocyanins and the
antioxidant activity. The antioxidant activity increases with an increase of anthocyanins.

Depending on the altitudes, the presence of common acidity, sugar, common phenols,
monomeric anthocyanins and flavonols varies in Chkhaveri grapes. It is caused by the climatic
conditions. Among the 6 analyzed samples, the grapes, collected in the high area above the sea
level (780 m), are distinguished by the highest content of compounds.

The juice of Chakveri grape variety, unlike the grape skin, does not contain
anthocyanins. Their number increases in the process of maceration in wine produced by the
Imeretian technology. 5 days are the most optimal time of maceration. There has been
determined a directly proportional correlation between antioxidant activity and monomeric

anthocyanins.
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3.2 Quantitative analysis of common phenols, catechins, flavonols and antioxidant activity of
Tsolikouri, Tsitska, Klarjuli, Krakhuna and Kutatura grape varieties and wine.

The samples of 7sitska, Klarjuri, Krakhuna and Kutatura grapes, collected in Imereti
(vil. Opcha) are high in common phenols (1748.98 mg / kg), catechins (1147.73 mg / kg) and
flavonols (453.92 mg / kg). The samples, collected in Keda, are close to them in quantity:
common phenols (1578.0 mg / kg), catechins (1006.0 mg / kg) and flavonols (420.8 mg / kg).
Although these two areas belong to different regions, they are similar in climatic conditions
and the both are located at the same altitudes above the sea leve. The samples, taken in
Kobuleti, are distinguished by a relatively high content of flavonols, what can be explained by
the concentration of flavonols in grapes, which increases according to how much these
compounds are exposed to sunlight. Despite the fact that according to technical and
biochemical data, the samples of grapes from Samegrelo (Vedidkari) are not inferior to other
samples, they are distinguished by a relatively low level of all types of phenolic compounds. It
is interesting to note that the content of biologically active compounds in the samples of
Tsitska, collected in Imereti (Opcha), is higher than in the samples of grapes, collected in
Adjara. The ratio 3: 2: 1 between the quantitative content of common phenols, catechins and
flavonols, respectively, is maintained in all samples. The concentration of catechins in grapes
grown in wetter conditions is higher than in dry and sunny areas. It is observed in the Tsitska
samples taken in Adjara. This is observed in the Tsitska samples collected in Adjara.

The samples of Imereti region are distinguished with high antioxidant activity,
determined by the DPPH method. There has been established a correlation between the
content of phenolic compounds and antioxidant activity (Table 9).

The Tsitska grape samples, collected in the regions of Adjara and Imereti, are
distinguished by a high content of common phenols 1410.0 - 1582.0 mg / kg, therefore, their
antioxidant potential is high as well - 30.1-44.5 mg (Table 9) .

The quantitative content of phenolic compounds and antioxidant activity have been
determined in 14 samples of wine made from five white varieties of grapes (7solikouri,
Tsitskha, Klarjula, Krakhuna and Kutaturi), grown in three regions of western Georgia (Adjara,

Samegrelo, Imereti).
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Common phenols, catechins, flavonols and antioxidant activity of Tsolikouri, Tsitska, Klarjuli,

Krakhuna and Kutatura grape varieties

Table 9

Common phenolic

Flavonoids based on|

Catechins
based on (+)-

Antioxidant activity

ds based Rutin caleulati Catechin mg
Grape name ;:IIECP::; A mnf; /C;ga O™ caleulation, 50% of the sample
mg/ kg mg/ kg inhibition

G.1 1347,58 + 26,95 449,50 + 8,99 964,67 + 19,29 35+ 0,70

G.2 1578, 00 + 31,56 420,80 + 8,42 1006,70 + 20,13 33.3 + 0,67
G.3 1748.98 + 34,98 453.92 + 9,08 1147.73 + 22,95 30.1 + 0,60
G.4 1135,55 +22,71 339,70 + 6,79 828,00 + 16,56 34.0 + 0,68
G.5 988,70 + 19,77 317,90 + 6,36 778,50 + 15,57 38.4 + 0,77
G.6 1137,0 £ 22,74 340,00 + 6,80 827,70 + 16,55 34.2 + 0,68
G.7 1098,30 + 21,97 337,20 + 6,74 799,80 + 16,0 35.1+0,70
G.8 998,90 + 19,98 325,89 + 6,52 779,80 + 15,6 37.3+0,75
G.9 976,56 + 19,53 315,70 + 6,31 750,80 +15,02 445 + 0,89
G.10 1582,68 + 31,65 540,00 + 10,80 1052,82 + 21,06 32.6 + 0,65
G.11 1410,00 + 28,20 481,50 + 9,63 1001,50 + 20,03 36.1 +0,72
G.12 1280,56 + 25,61 420,00 + 8,40 918,43 + 18,37 39.1+0,78
G.13 1265,92 + 25,32 346,90 + 6,94 954,97 + 19,1 40.2 + 0,80
G.14 902,91 + 18,06 196,50 + 3,93 772,00 + 15,44 37.4+0,75

In Adjara, the largest total amount of phenolic compounds is determined in two wines - W1

(686.0 mg / kg) and W2 (633.4 mg / kg), prepared from 7solikouri grape variety. They are

followed by Tsitska (Ws), Klarjula (W4) and Krakhuna (W), respectively, 611.0, 488.88, 405.8

and 386.68 mg / kg. The number of catechins in all five varieties vary from 32.5 to 42.53 mg/

1 and flavonols - from 105 mg to 272 mg per liter (Table 10).
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It is noteworthy that the wine (W1), made from 7solikouri grapes from mountainous
Adjara (the Keda municipality), contains more quantities of phenols (682 mg /1) and catechins
(42.35 mg /1) than the wine (W2), prepared from the same grape variety, collected in Kobuleti,
- 633.4 and 37.96 mg / 1, respectively, while the amount of flavonols in both wines is almost
equal (220.2 and 220.8 mg / 1, respectively). The sum of wine phenols (653.22 and 845.0 mg /
1), catechins (44.85 and 45.25 mg /1) and flavonols (392 and 380 mg /1) in 7sitska wine (W1s)
and 7solikouriwine ( W13), made from grapes collected in Imereti (the Baghdadi municipality),
exceeds the amount of phenolic compounds (633.4 and 611.0 mg / 1, respectively), catechins
(37.96 and 40.0 mg / 1) and flavonols (220.8 and 272 mg /1) in the wines (W2, W3), prepared
from the same varieties of grapes, collected in Adjara (the Kobuleti municipality).

Phenolic compounds and antioxidant activity of Tsolikouri, Tsitska, Klarjula, Krakhuna and

Kutatura wine
Table 10
Common phenolic | -\ 1ine Flavonoids based on |  Antioxidant
Newine | compoundsbasedon | 4. g ) catechin| Rutin calculation, | activity (In - 50%)
gallicacid caleulation, | *~ ) lation, mg/1 mg/! mg of a sample
mg/m

Ww.1 686.0 + 20,58 42.35 +1,27 220,2 « 6,61 24,3+ 0,73
W2 633.4 + 19,00 37.96 + 1,14 220,8 = 6,62 25,2 + 0,76
W3 611.0 + 18,33 40.00 «1,20 272,0 = 8,16 27,6 + 0,83
W4 488.9 + 14,67 33.81 + 1,01 170,0 + 5,10 29,1 + 0,87
W5 405.8 + 12,17 32.50 + 0,98 109,0 + 3,27 30,1 + 0,90
W.6 386.7 + 11,60 35.78 + 1,07 105,0 + 3,15 28,1 + 0,84
W.7 499.7 + 14,99 37.80 + 1,13 161.3 + 4,84 26,5 + 0,80
W8 488.7 + 14,66 35.50 + 1,07 151.9 + 4,56 30,2 + 0,91
W.9 504.2 + 15,13 38.96 + 1,17 162.5 + 4,88 26,3 + 0,79
W.10 497.8 +14,93 36.90 +1,11 159.7 + 4,79 27,2 + 0,82
W.11 490.5 + 14,72 36.40 + 1,09 155.6 + 4,67 28,1 + 0,84
W.12 476.6 + 14,30 33.00 0,99 145.9 + 4,38 37,1+ 1,11
W.13 845.0 + 25,35 45.25 +1,36 380,0 + 11,40 22,4 + 0,67
W.14 653.2 + 19,60 44.85+1,35 392,0 + 11,76 22,3 + 0,67
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The total number of phenols in wines, prepared from 7sol/ikouri grapes, collected in six
villages of the Martvili municipality of Samegrelo region (Table 2), varies by 476.6 mg /1 (W12)
504.2 mg /1 (Wo), catechins 45.25 mg /1 (W12) 38 1 96 mg / 1 (W9), while flavonols are 145.9
mg /1 (W) 162.5 mg /1 (Wo). In the samples taken from all three regions, the wines W1, W,
Wis, Wi, prepared from the Adjarian, Imeretian Tsolikouri and the Imeretian Tsitska, are
distinguished by high antioxidant activity; the wine samples of 24.3; 25.2; 22.4; 22.3 mg of
wine samples, respectively, are enough for 50% inhibition of DPPH radicals (Table 10).

The quantitative content of phenolic compounds in wines, prepared from white grape
varieties common in other countries, is of particular interest. For example, the sum of phenols
in 24 wines, prepared from different grape varieties, spread in the Czech Republic, varies from
292 mg to 858 mg per liter. Moreover, the total number of phenols in 8 white wines, produced
in the Czech Republic, ranges from 90 mg to 166 mg (Stratil P., Kuban V ...), while their
number in two white wines, produced in Greece, is 450 mg /1 and 267 mg /1 (Roussis G.1.,
ambropoulos I.L....).

3.3. Quantitative content of common phenols, monomeric anthocyanins, catechins, flavonols
and antioxidant activity in red grape variety and wine.

The phenolic compounds of five red grape varieties cultivated in different regions of
Georgia, have been studied: Aleksandrouli (Racha), Mujuretuli (Racha), Saperavi (Kakheti),
Otskhanuri Sapere (Imereti), Ojaleshi (Samegrelo). The quantitative content of common
phenols, catechins and flavonols and antioxidant activity were determined in grapes.

The grapes taken for analysis (the harvest of 2015-2016), are characterized by high
content of biologically active compounds, the presented samples differ in the content of
phenolic compounds. In particular, the total phenol content is 1647,43 - 3112.71 mg / kg. The
grape samples of 7o/is Sapere (3112.71 mg / kg) and Otskhanuri Sapere (3091,05 mg / kg) are
comparatively high in phenolic compounds. In the presented samples, the concentration of
phenolic compounds in Dzvelshavi and Satsuravi varieties is relatively low - 1647,43-1872,43
mg / kg. Similarly to the phenolic compounds, flavonols are also represented in a similar ratio.
Their content is 311,0 - 609,1 mg / kg, and the flavon-3s are within 206,71-655,96 mg / kg. The

correlation between phenolic compounds and flavonols is expressed in 1: 5- 1: 6 ratio.
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The anthocyanins are localized in grape grains in almost all red grape varieties —
Usakhelauri, Dzvelshavi, Kabistoni, Otskhanuri Sapre, Tolis Sapere, Aleksandrouli,
Mujuretuli, Kachichi, Ojaleshi and Satsuravi. In particular, most of them are in the area
adjacent to the softness. Anthocyanins determine the colour of berries during the ripening
period and the colour of wine after fermentation.

The Content of Common Phenols, Flavonols and Catechins in Red Grape Varieties

Diagram 6
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Different varieties of grapes have individual peculiarities of the formation and
accumulation of anthocyanins. The content of monomeric anthocyanins is 796,01 mg / kg in
Tolis Sapere grapes; it is followed by Otskhanuri Sapere - 631,16 mg / kg. The number of
anthocyanins in Ojaleshi and Satsuravi is almost equal - 333,36 and 331,68 mg / kg (Diagram
7). Among the analyzed samples, a relatively low content of anthocyanins is in Aleksandrouli
- 226.4 mg / kg, Usakhelauri - 249.8 mg / kg, Dzvelshavi - 287.3 mg / kg, Mujuretuli - 308.54
mg / kg and Kachichi - 241,08 mg / kg of per raw weight.

The extracts of analyzed grapes are characterized by high antioxidant activity. In order
to inhibit 50% of the biologically active ingredients by a radical, it is necessary to dilute the
extract 1g/100ml in a ratio of 1: 2. According to the obtained results, 7olis Sapere, Otskhanuri
Sapere and Kabistoni are distinguished by a high antioxidant activity — 4; 4; 4.1 mg,
respectively. The antioxidant activity in the extracts of Dzvelshavi, Ojaleshi and Kachichi
grapes is 4.8, 4.5 and 4.7 mg. The samples of Aleksandrouli, Usakhelauri, Mujuretuli and

Satsuravi are characterized by a similar activity - 5.6, 5.3, 5.8 and 5.5 mg (Diagram 7).
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The content of monomeric anthocyanins and antioxidant activity

in grape varieties of red vine

Diagram 7
Red Grape Varieties
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There have been studied the wines, made from red grape varieties (Aleksandrouli,
Usakhelauri, Dzvelshavi, Mujuretuli, Ojaleshi, Kabistoni, Kachichi, Tolis Sapere, Otskhanuri
Sapere and Satsuravi), grown in different places of the three regions of western Georgia -
Adjara, Imereti and Samegrelo.

The content of the common phenolic compounds in the presented wine samples varies
between 2395.5-4139.6 mg / 1. The wine samples of Tolis Sapere, Kabistoni and Otskhanuri
Sapere are characterized by a relatively high content - 4139.6 mg /1, 3619.0 mg /1 and 3674.0
mg / 1, respectively. Diagram 8).

The concentration of phenolic compounds in Dzvelshaviand Satsuraviis relatively low
- 2772.0-2395.5 mg / 1, respectively. Similarly to the phenolic compounds, the content of
flavonols also varies between 406.0 - 918.4 mg / 1, and the number of catechins is between

354.9- 594.5 mg /1 (Diagram 8).
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The content of common phenols, catechins and flavonols in the wine of red grape

varities
Diagram 8
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There is a directly proportional correlation between the quantitative content of
antioxidant activity and monomeric anthocyanins (Table 20). The samples of unaged wine of
the variety Aleksandrouli are characterized by high content of monomeric anthocyanins -
Aleksandrouli 1(871.7 mg/1); they contain high antioxidant activity - 59.6%. In the samples
of Mujuretuli wine, the total amount of monomeric anthocyanins is lower than in the other
samples (327.1 mg /1) and, therefore, the antioxidant activity is lower as well - 36.4%.

The quantitative content of identified anthocyanins in wine samples is different and
varies according to the variety and the wine age (Table 12). In the studied samples mavidine-
3-glucoside is a dominant. At the same time, the samples of Saperavi wine are characterized
by its highest number (264.05 mg / 1), while the samples of Mujureteli and Ojalesheli grape
varieties have its lowest content - 125,44 and 126,99 mg / 1, respectively. After malvidine-3-
glucoside, cyanidine-3-glucoside dominates in wine samples (89.36 mg / 1 in Ojaleshi wine),
then comes petunidine-3-glucoside, which prevails in the wines made from the remaining
varieties. A low content of peonidin-3-glucoside (12.95 mg / 1) was recorded in samples of
Otskhanuri Sapere wine; the lowest content of malvidine-3-O-acetylglucoside (2.48 mg / 1)
was observed in samples of Mujuretuli.

The results of the study have shown that the number of anthocyanins in wine, prepared

from Alexandrouli grape variety, decreased after a year of aging: in 7.8 times - malvidine-3-O-
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acetylglucoside (from 144.27 mg /1 to 18.40 mg / 1), in 4.6 times - dolphinidine -3-glucoside
(from 52.13 mg/l to 11.22 mg/l), in 2.7 times - malvidin-3-cumaryglucoside and peonidin-3-
cumaryglucoside (from 19.96 mg /1 to 7.44 mg / 1 and from 94.58 mg / 1 to 34.36 mg / 1,
respectively), in 2 times - petunidine-3-glucoside and peonidine-3-acetylglucoside (from
101.55 mg / 1 to 43.14 mg / 1 and from 15.78 mg / 1 to 7.03 mg / 1, respectively), 51.4% -
malvidine-3-glucoside (from 353.13 mg /1 to 171.49 mg / 1), 44% - cyanidine-3-glucoside
(from 11.72 mg /1 to 6.59 mg /1), 42% of peonidine-3-glucoside (from 47.68 mg /1 to 27.48

mg / 1), while the total number of anthocyanins decreased in 2.4 times (from 871.7 mg/ L to

370 mg /).
Content of anthocyanins in wine samples
Table 12
# Alexandrouli Oskhanuri
Anthocyanins, mg/1 | Alexandrouli Saperavi | Mujuretuli | Ojaleshi
1 -2 Sapere
| dolphinidine -3- 52.13 1122 | 4775 | 1357 | 4130 | 34.60
glucoside
g | Cyanidine3- 11.72 6.59 6.88 540 | 89.36 | 3.89
glucoside
3| Ppetunidine-3- 101,55 43.14 92.42 | 3928 | 77.25 | 53.24
glucoside
4| Ppeonidines- 47.68 2748 | 27.65 | 2192 | 4626 | 12.95
glucoside
o
5| malvidine3 353.13 17149 | 264.05 | 125.44 | 126.99 | 136.83
glucoside
idin-3-
6 peomdin-> 15.78 7,03 33.06 | 1374 | 19.69 | 4.69
acetylglucoside
7 malvidin-3- 144.27 18.40 1376 | 242 | 23.16 | 34.60
acetylglucoside
e
g |  malvidin3- 19.96 7 44 9.40 497 248 | 3.5
cumaryglucoside
g|  Ppeonidin3- 9458 3436 | 3410 | 2502 | 944 | 1455
cumaryglucoside
Total 871.70 37030 | 61450 | 327.10 | 6210 | 4009

The total amount of the identified anthocyanins in the samples of Saperaviand Ojaleshi

is almost two times higher than that of Alesandrouli and Mujuretuli samples.
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The aging of Aleksandrouli wine throughout a year, along with a decrease of

anthocyanins in the sample of Aleksandrouli 2, causes a decrease of antioxidant activity (from

59.6 to 38.0%).

Anthocyanins Content and Antioxidant Activity of Wine Samples
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The direct proportional correlation between quantitative content of anthocyanins and
antioxidant activity has been revealed. The amount of monomeric anthocyanins and the

antioxidant activity decreases during a year of wine aging.
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CONCLUSIONS

The phenolic compounds of wine and 16 autochthonous grape varieties of the western
Georgia have been studied.

There have been identified 9 anthocyanins in the wine, produced from the grape varieties
(Aleksandrouli, Mujuretuli, Saperavi, Otskhanuri Sapere and Ojaleshi) spread in the
winemaking regions of Georgia: Dolphinidine-3- O-Glucoside, Cyanidin-3- O-Glucoside,
Petunidine-3- O-Glucoside, Peonidine-3 O-glucoside, Malvidine-3-O-glucoside,
Peonidine-3-O-Acetylglucoside, Malvidine-3-O-Acetylglucoside, Peonidin-3-O-
Coumaryglucoside and Malvidine-3-O-Coumaryglucoside. Malvidine-3-O-glucoside
quantitatively dominates in all samples.

5 flavonols have been identified in wine of white grape varieties of 7solikouri, Tsitska,
Klarjula, Krakhuna and Kutatura spread in Adjara, Imereti and Samegrelo: (-) -
epicatechin, procyanidin B2, quercetin-3-0-glucoside, quercetin-3-0-rhamnoside and
quercetin-3-0-glucuronide.

Among the grapes grown at different altitudes from the sea level, the maximum amount
of common phenols, catechins, flavonols and monomeric anthocyanins has been fixed in
Chakveri grape variety, grown at the altitude of 780 m above the sea level (the
Jalabashvilebi village), while their minimum amount is fixed at the altitude of 5 meters
above the sea level (Kobuleti). The wine, prepared from Chkhaveri grape variety,
cultivated at the altitude of 780 m above the sea level, is distinguished by a high
antioxidant activity; the maximum accumulation of common phenols, catechins, flavonols
and monomeric anthocyanins in Chakvers grape samples, harvested in 2014-2016, was in
2016, which was distinguished for a long period of vegetation; comparing the monomeric
anthocyanins of Chkhaveri grape berries, juice and wine, there has been found that they
are much more in wine than in grape berries; the juice does not contain them at all, while
common phenols, catechins and flavonols prevail in berries.

Among the white grape varieties ( 7solikouri, Tsitska, Klarjula, Krakhuna and Kutatura),
spread in Adjara, Imereti and Samegrelo, 7solikouri grapes, grown in Imereti (Opcha), are

distinguished in phenolic compounds, where the total number of phenols, catechins and
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flavonols is 1748.98, 1147.73 and 453.92 mg / kg, respectively, while the antioxidant
activity is 30.1 units. The wines, prepared from 7solikouri and Tsitska grape varieties, are
distinguished by the composition of phenolic compounds and the antioxidant activity.
Among the red vine grape varieties (Aleksandrouli, Usakhelauri, Dzvelshavi, Mujuretull,
Ojaleshi, Kabistoni, Kachichi, Tolis Sapere, Otskhanuri Sapere and Satsuravi), spread in
Adjara, Samegrelo and Imereti, the maximum number of common phenols, catechins and
flavonols is collected in Tolis Sapere - 3112.71, 655.96 and 609.1 mg / kg, respectively,
while the minimum number is in Dzvelshavi - 1647.43, 420.47 and 491.0 mg / kg. Tolis
Sapere is also distinguished by the content of common phenols, catechins and flavonols -
4139.6, 594.5 and 778.8 mg / 1, respectively.

The amount of anthocyanins in red wine samples is different and varies according to the
grape variety.

A correlational change in phenolic compounds between grape seed, grape juice and wine

has been established.
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