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39J803mds60

@gbmemm@o bogHomgdn, mnmddal 339 boygnbgs, 0d3yMmdl 333-
M350 gumemgdsl s LbmMgo 85%g 35@y39mgdl  IMmsgamma
La8g(36096m FHMBs, MMBrgdaz BgbmemHo BagMmgdals L N8 -
ob, 8so0 33mg30L 3gommgdalb 39893ds3980L s LEMYMEEL Lo omb-

93b 3g0bBogemals.
Bgbmmnmo BogMmgdal gomom  3mabol dgdomagbmmds Bom-

dmeggbaemas bgds 1.1.1.-ab Laboo

Lgads I 1.1. yy@dbabgmmo ggbmemyn 63gfmgdab gemabogagszns

#gbmemmco bogMmgdo bobosmegdosb Lbgsewabbzs dndstimmmadom
a33mba@mmo  domamn  domemgon@o  d3g@&ngmdom. Bomgmo  g0bal
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aboma. 1000-xq6 g56bs358mmn boogmo mgabm, Gmdgma dgozesb
10 33.9mmn/m ggbmmn® Bogmgdl, madmdmm@gabgdol mdbowsznal
acm  3603369mmm3s60 0b30dn@mMns, 30Mg &M IMBgH™EN (baﬁ)ocg—
0bo o Lbg., 1998). 336bs3nommgdom 9bos 5r00bndbml ggbmemmma
bagMmgdol 568 0mdLoEsbGMMa sJ@&ngmds, Moz BOJEMMnzsm gobasd-
06mdg3L 03060l s yu@dbabgmmo Badmdmdol dow-0b babomaqdmm
030b9898L s dgbodadoba, L3 MMbsmm-3HMPamd&0NH ag-
dmemgdsl. ymggmogg bgdmo 0gdmoesb g3e3mdwobsty, yucdbabgey-
0 Bo3mImbob sbagmo ggbmemmmo bogMmgdalb 3zmgss o domn bsd-
J9Mbsmm-3Omgomad@ngnmo mz0bgdgd0l  as8mgmabs, bamdmawagbl
®dbsdgmmagg badg3bogMm 33mg3al od@momy® dndsmornmgdsb.

ABemd3mMbmoEMo BgbmmuMn bagMmagda

36m36@m(309600006980  (ems356-3,4-@omemgda).  cmgn3m(30960-
©0b0, Myn3mEamanboobo  ©s  mgnzmM3gmemambooabn  3GmebGm-

(300600006980L  yggmedg gogM3gmgdama Bomdmdawagbmgdo  s6nsb.
Lagggfogol ymedbal dogstin babamgdowsb, mgnimeb@m(30ob00nbgda

y3gmadg oo Mamegbmdomas yumdbol Bodbsdo - 393,3 3a/g (bm%—
mdadg, 1974, gogsbodgnma, 2006). 2530 (39 goem0d 3MHMabGm (3056~
0©0bgdolb ndgGymo, GM0dgMmo, &g@Mmdgfmmn s dmrndgfyma
BMMH3g30. 3modg@amemo gm®dqdo &obabl BomBmswagbl. memoamdgm-
M 3Mm(3056000698L Mol ©mMB0bafgdl @adgHmmo gm@mdgdo. dtm-
(309600006-A, 560l g3ogsmm jo@ggob-93035@9dobol  ©0dgMo, bmemm
36OHmbG(30060@06-A, Bo@dmaagbl 3o@gdobol ©adgAb.

390639L > 0sbssgz@mGms 80 (1971), Boogmo mg0bowsb asd-
mymgomo 0gbs 5 bbgswobbgs @odgéo - B, B,, B, B,, B, ©> mfMo §o-
3960. gb ©0d5Mgd0 s GMndgMado BomImawaqbl 3mbogbboMgdmem
398990bb o 93030899abb. B Endol ©0dgfgdol Jodagyo dgdoaqb-
mmds baMdmmagboemos (3bGamob baboo.



sbMoemal.1.1. B 030l 0ndggdob Jodomcn 3g3smagbemmds

©0dgg30 33350036cmmd> R, | R, | R, | R,
B, 93035897060 - (4>->8) - 308gdobo | H | OH [ OH | H
B, 9303589d0b0 - (4>>8) - 9303589060 | H | OH | H | OH
B, 35@9gobo - (4>8) - 35897060 OH| H [OH| H
B, 3589J0bo - (4->8) - 9303089060 | OH | H | H | OH
B, 93035894060 - (4>>6) - 9303589gobo | H | OH | H | OH
B, 3983d0bo - (4->6) - 358gJobo OH| H |OH | H
B, 93035897060 - (4->-56) - 3089dobo | H | OH | OH | H
B, 3989J0bo - (4-6) - 93030894060 | OH | H | H | OH

HO. o
8
/ 3
6 A Cc 5
\ 4
OH
OH

L. 1.1.1. 3Gmb@m(305600060b bsdsbobm bMnd@ums: R, R,=H
(363m3gmaMambagnba); R,=H, R,=OH (363m(305600060); R, R =OH

2

(36mEgmanbonba) (Ls6GmL-dgmas s bbg., 2000)




Ly, 11.2. BmgngFon A, B, C §ndab 3Gmsb@m(30560006a0b - @ndgcnb oo
&M03g60b LBENIG A (LobGmL-3gmas s bbgz., 2000).

1- B1: R1=OH; R2=H; R3=H; R4=OH; 2 -BS: R1=OH; R2=H; R3=H; R4=OH; 3- C1:
R1=OH; R,=H B,: R1=OH; R,=H; R3=OH; R,=H; B.: R =H; R2=OH; R3=OH; R,=H; CZ:
R,=H; R,=OH; B,: R,=H; R =OH; R,=H; R ,=OH; B.: R,=H; R =OH; R,=H; R =OH; B,:

R,=H; R,=OH; R,=OH; R =H; B,: R =H; R,=OH; R,=H; R ,=OH; 4 — A,

3

badoBmggmmdn a3 3gmgdamo  Boogmyn®mdbosbo @ 946034-
60 ®0990006 ©33BsadNmo 30bmgdn dgozegh Mmam mengm-
39eymb, abg 3mmmadgimm 3Hmab@m(30060000698L, HmPgmos dmmal
©mM3nbsbGos 3memadg@ema 3MmMsb@m(3056000bgdo. domo Mommygbmds
3989800 - LoggMogol ddGomo mg0bm: mmagmdgmmo - 988 da/m,
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3mndg@mma - 3200 3a/m; 30896bgb 3dGHamo m30bm: mmogmBg@uema
- 892 3a/m, 3mndgeemn - 2050 3g/m; mzbobyma Loggmgl 3dMe-
mo gabm: meogmdgfmmo - 992 da/m, 3mmodgfmmo - 3000 3a/cm;
mRorgdol dbgdcngsw 6/@ mgabm: meoagmdgmmo - 0443a/m, 3m-
modg@eo - 1455 3a/m; smomab@mol 3dMsma mgabm: mengma-
9eemo - 364 33/, 3mmodg@mo - 1950 8a/m; semgdLbsboGmmuema
dmbgdcingow 6/8) m306m: mmogmdg@ama - 807 3a/m, dmemadgmmo -
1235 3a/; Iqxmegormmo dbgdtngse b/@ 0g0bm: memogmdgfimemo -
972 3a/, 3mmadgtemon - 1365 3a/m: Aboggmal goMmabygho mgobm:
m@ngm@aﬁg@o - 936 BB/Q” qumagﬁ'gqm - 1200 BB/Q’ (33(360330@0
s Lbg., 2010).

LBBML-3gmasl s bbgs s3@MMms dmba(393gdnm (2000), menogm-
396ma 3Omab@mM (300600006980 gnmdgbbs ©s 35dmdn, sbggg domasb
©053Do@gdnem s 3m3meaE Lobdgmgddo, dgbodmgdgmas dgomagbogl

70033/t s 398b.
39¢199930em0L @S Mobsog@mmos  dog (2008), o 960em0s,

68 §9db0gmeo 30bab %0dgd0sb ©s8bswgdnm Bamgem 306mgddn,
e0gm3g@emn  3OmebGm(309600006980 (mBG) 5 3mndg@mn  3GHm-
56@™M(300600006930 (33(3). MmoamBgemmo  3GmbB M (30560006980 8603-
3bgmmgba  Bogemgdns  dmmndgimem  3MmMab@m(3006000696byg,  brmem
306a306 3bsMImMgdgmn 30dMnEmmo BmMmIgdnwsb ©sdbapgdam mgo-
bmgddn 3o - 3otngno. 03039 93@™GMs agH gL gobbbgeggds Botdmeoag-
Bogmo agbs g0dnmo Lobdnbrab dshzgbgdmom Jemomam Bomgm mg0bmgddan
5 M3bogaMmmds K=m3(3/33(3 - Bomdmomagbl @gdbogm®na xndgdobagsb
3bagdamn Boomgmo 306mgdal  gadmmo  LoBBnbrnl 8sRzgbgdgemb.

memogm3gfmemn 3Mmob@m(300600006980 bysemdn joMasm blbbswa
bogmogfgdgdns. 3939 ©d NG9 90730 3sbn3nsh dnEMmEndL. sem-
3M3meaco @geomolb 3Gmgbdo 06@gbbogMow  gedmabamorgdasb
ONOEMEL s Mm3omnDEgd0sh Mm306mdsbamsdn. dg(360gMms Bag
(bLobo o bb3.,1999) asdmzgemgmmo 0dbs Bomgm mg0bmdn ym@dbols
8ogoM0 6oBomadosb (B036s, 3960, 3mam@0n), 5qMIgbds300b 3gwa-
350 gomsbyyemn 3mmedgfmmo s mEogmdgtemo  3GmabGm(30560-
0bgdol ©d 39&9d0bgd0b Bommgbmdbs. 3gbmabol s Mebssg@mmos
dog (2011), o3b@ﬁvoqwooan 393639 goyemo 3069Mbg-bmgabombols go-
3ol ydbol Badbodn o 3ob6do s Jomobal mgobmdn, gsdm3gmgmema
06> 3Mmab@Gm(300600006980L 3MB3g6@Mo300 s dmemndgFmgdol dg3-
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(339mMdal 0b@gMgaema.
99b@Eag@n, Bm3gmai dbowwgds Vitis vinifera-b yu@dbal Ba3-

Bobasb (539M03mmo Bmzson® &gdbmmmams 3mGH3mEs(300, dmEBob-
03mbos 3038060, 2000), 330(303[) 92-95% m3(3-b (Wholehealthmd.
com, 2000), b goggol 896460L gdb@Msg&do m3(3-b Gommgbmds
dgoa 96l 80-85%-L (30@33@80, 2000). y9dbal 6adbal gdLEHog@o
s godgob 396 J6olb gdbEMagd@n, doMmamsmar dgn3o3Lb 3gdwgy Bgbm-
@ Bogongcgdgdl: dmbmdgmgol (do@)gdnGb, 930358940bLb s @3-
MM 33960(39606L) s 3mbrgbloMgdme 3MMobEm (30560000693l (96mbo,
1998; 353960 o Lbg., 1999).

domagd@on 36Mg30MoG0b - 3036mggbmemals sddowmgdabal brog-
ds Pinus maritima-b  g0dolb 60oB3mgsbal JgGdnsb dobo asdmbgmmngem-
35. 080 BomImaaqbl mns 3Mgdnbgg® gbsboml djmgG@egn agdmmo.
396a00 0bbbgds bysmdo s gonmoal L3nME3dn, o6 abbbgds Jromm-
3mG3do s goomob gog@do (Bsbzgmog, 1987; 353960 o Lbg., 1999).
3036magbmmo Bom3mawagbl 0,-0b s HO-L 9x839d@&Mm dmsbdmdogl,
boem  3OmabEm(309600006980, Dmgsmsm Bomdmawagbgb NO-bLs s
ONOO--b 3dmogth dmabdmgdgml (303360 s Lbg., 1999).

1534 Bgmb, C - 53089306mbab (GOGBOL’) L3 gmMborme g36m-
39mgdlb  8dmMngg63s 0bmogemgdds doMggman dgbomegsdgb  godgal
J96dob babemdalb 3m3bagdal Bgbo. gb aym 3Em(30e6n@nbgdals aod-
myqbg80l 30Mzqmn ©osx0dLoMgdmma d98mbzgss (3onb, 2000). dmenm
Brmgdob gobdsgmmdsdn 3Gimsb@m(30560006980L domemanmma od@nzm-
ds dMogamn dg3bngfrmmn 33ma396000 0dbs @o@LE MMy, ababo
baboomgdnsb domama sb&nmdbosbEmn sg@&ngmdoo. bGsGobEogy-
0 dmbo(3939000, 936M3mm J3946933n domgymogmbmngdal ymage-
oMo 3mblamgdol omds 3(39bsgmmo bazzgdowsb dgomaqbl 1,5
a3, BmIgmdnig yagmedg o 6sbaema 3MmebBm(3056000069805 (Jmbo,
1976). 3MMab@M(30560006980L b36Im 3emy Bomgdss o asdoxsbbacmg-
dmo  dmddgegdl  Lobbemds@imgms  Lab@gdab  gubdombamgdsdy.
3MMobGm(30560006960L  Imddggdol g8gd@o gemabbdmdl  Loblbe-
dotimggdol  gogamomgdsl, GOMEdm(308gdolb safgasnnl dgd(306g-
b, odsmn bd33Mngzal M3mM3MMEBgabadal ©s]3g0mgdsl s doma
3adbmdgmmdnl  398(30Mgdslb  ©oysbagobswdn, Gm3gmai sbogdom
36 (39L90Mdb M0l s 333d0MYdYmn. 3BMSbEGM(3056000698L Jg4demn-
50 2o3mbs ImMdbnbmb Mmbgmmmannmo @eszewgdgonl wMmmL dndwnb-
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569 360m(39L98Dg (doBgMn, 2004).

3g9(3b0gMms dogm (Dom o bbg., 2007) 09600 36m (30560006
B4-ab ©s353bGygdgdgmo 3mgdgogds d39Mmol 3ndmb bs-asbzo-
»oM9d5bg. Ldgwoz0bm 33mg3g0L Logmdggmdy oagbomas 3Gm-
6@ m(30560006980L gogemabs 0396y Lol gdady (3o o Lbg., 2000s,
20008, 2002s). Bm s msbssg@mtos doge (2001), Mxmgome ombydy
53830390090 0gbs 3Mmab@m(305600006980L 3533390 dow-ab ,Pyc-
nogenol“-ols 806@0’)306363@0 od@r)Smbo NF-JB-ob (BQJﬁmcbob BdJGm-
&ol) s 3MmMEgab-1-0b ogd@0gzo@mtnls (AP-1) 803s60. 3530968930,
Gmdgmmss ogbmegdmmsm  ds-0 ,Pycnogenol”, smgbndbgdbmeosm
9&0bm3smnol 3Mmamgbol dgd(3069ds, dbgmggmmdol s 3odnemag-
dab Mgbab@gb@mdalb gomdxmdabgds s sbgzg doyMedn Lobbemab-
©960b dg8mbzg3980L 358306985 (Bmbemm s bbg., 2001). ymzqmogy
bgdmo ;gdema dogmomgdl ,Pycnogenol®-ob Lod 3@bomm gi399&dy.
306730L @5 MIbssg@mMMgdals Fagm (2000), QROIEIE ©mbgdg dgb-
603@0@0 odGo, MmJ 360060060@060 Cc-2 (@)608060) o 3066«)636(0@0
odmogfgdgb Lndbngbol 693EMBaL Gog@mEal (TNF) Lg3Pg(30sL, 3530b
(30 om0 ImbmBggdo s n8gMgdo sbwgbgb dsm 0bomdzasl (as-
demoggdsl) s obggg NO-UL Gg3cgbosl (oomgmnbgeb).

demagbnbgagfnl s Mmobssg@mtms dag (2003), ©503960m0s 3GHm-
6@ m(30060006530L  Bagf  goGbamn 0bxygdzngdab JgbnbEgds o
393639090l 3933061989, 3MabBM(30960006530L domemgan@o of-
&03mdosb  godmBrnbafyg, yumemmgds 9d3g3e dsmo dgd339emmdal
3506babrgMsl Lbgaabbgs bs339d 3HmEn]@gddn, 8s0 FmMol yuedgb-
do(s3. 393609605 dagH (Imbogsbn s Lbs., 2003; LsbRyb-FmEgbm o
Lbg., 2003) a53m33mgemas  3MmMab@m (305600069500 ((gntﬁgZ’)nb o
@)ﬁnﬂaﬁabob) d93(339mmds yuedgblbs ©s 30bmdn. @adgfmm s GMo-
39 3MMabEM(30960000698L dmFol yggmadg oo Mommgbmdom
mM30606gdl 3GimMabBm(305600b B-2 (@8360).

050396005 MEogm3gfnma 3GHmbEm(305b000bgd0l sb&magLbo-
3b& M0, 36 ndsd@gMagma, 6@ 0z06beyma, 5680LndLogbyMa, ob-
Bosbmgdomn s sbGnsmgManymn Im]dgogds. 3MmebGm (3056000653l
dqbBggor Lobbedomemggdal gomemomgdal, madan®o dgysbamto ©o-
796g30L 06303069dab, Jodamamgdal god@efgdmmdal gobfal Mbstn
((30060, 2000). g6dbab gdb@Moed@do dgdagsma memogm3dgHmma 3Gm-
b@m(30060006980 Remmgb 20-xa6G gxcm g8 obGomJbowsbEnm
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3md3gadsl, 300069 C 30803060 s 50-%96 qucmm dg8b, 3006 E
30853060 (80%30 gohobm s Lbg., 1994).

003 0bEs 3MMbEM(30960006980L gdomn 939G smgfmb 3-
mgmbygmo  (33mm0mgdgdol 39330658530 (336080 o Lbg., 2002;
360b-gogMBmbo s Lbg., 2004). aodmgmgbomo  0dbs  dmgngGon
bo33980 3MMENE0L (Roab, Lobgmgdmgdal, ymEdbal Bodbol 3Gmob-
@™ (30960006930L 398(339mm0 47LEMSJGOL) Lsgdomn 9B9dE0 ©sdg-
&ob Amb (3Gmmo3stbgn s bbs., 2000; sbpambmbo ©s bbs., 2002;
36gbo s Lbg., 2002).

bobob s Mobssg@mtos 8ngm (2003), smanbrs 3Mmob@m(snsb-
0©0bgdol sEgdomo gxgd@n dgmeg Endob ©nsdgGom ssgsgdmem
o35@3gmggms Lobbedo gm3mbab ©MBAL sbsgdzgnmgdmom. 3GmMsb-
&™M(30960006980 o@gdnmo 3mddgmgdgb dodfnsba ©nsdg@nlb ©MmL
35630000698 Mg80bm3smnsdy. 30Mmbgddy RoGeMgdamo 33tmg39-
30l AML 0bey30MHgdnma 3o@oMagd@o domnsbom 0gbs 396 39Mbydy-
mo  (mbsgedo ©s Lbg., 2002).

3396569 Jbmgaemda domgEogmbmnmgdo GoMmm® 336 (39mmg-
3o 60cngMgdgdos. GModmmal s msbssg@mems Boge (2007), as-
dmzgmgbomns grmagmbmngdals 868 0mdLnEsbGMma s 568030 3Mmd-
o 3mgdgmgds. @oEaLEYMgdmns Gmszmbmnwgdal 36nd3bgmmmasba
im0, obgomn ©8350x8g80lb O™, MmamEngss gmbobbmdsmmgos
05035096980, 300m, bbgosbbgs sbogdomo 3Mmzgbgdo s smgMan-
Mo 05350098930 (0o oo bbg., 2004;  @ggGanbgbo s Lbg., 2004;
303b@0b0, 1983; mombL-gmmon s Lbs. 1997; 8s o Lbg. 2004).
gmazmbmoagdo gsdmzzmgnmo 0gbs sbGomdbosbE NG og@ngmdady
03000930l 7563308 @MML, 39MdmE, sdsmo bLndzzMogalb madm-
360m@ 9069330 ©d m03mbmdgddan (8‘3]6 o bbg., 2006; mobos Lbg.,
2007). dgbBogmomns Gmogmbmnmgdol, MHmamM dommmaonMow o7~
GoMn bogmogfgdgdol, 860d36gemmds LadMMboemm Fobbgdobsmzgal
(Boo oo bbg., 2004; Bomg@mbo o Lbz., 1992; ambsdn s Lbg.,
2000; 3omobm o Lbs., 2007; o390 s bbi., 2001). 35Bob ogems-
M0 S BMQnGOFrgQO), 398990bgdals, 96&m (3006980, Gmogsabmemgdal,
Bogmbmmadol, Bmogebmbgdolb o Lb3. xanxgéol 3MI3mbgbBgool
gomom  b3gg@Mom (Q‘gﬁaoaodg, 1955,1958,1963; gomqyogm, 1973;

BmEm3nmm,1971). s¢0badbmmo bogmng@adgda bobosmmgdosh dsmsmo
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dommmaon®o od@0zmdom, a3 3oba30mmdgdl dow-980b 860d36gmm-
396 bod3mEbarmm-3Mmanmad@ogn® mafmgdmmagdsl. 8g(3bngMomes dogm
(306360 o Lbg., 1994) 99b39F03gbE MmO oanbos, MM 3m-
©1d@gdL, Hmdmgddni  3mmoggbmegdol Kedmmn dgdsaqbmmdss,
sbobosmgdm sbGomdbowsbGnco od@ogmdol Labgmanbdo.

36@m(3056930. yudbal Boogem 303396@9dL 5bGM (3006900 Bom-
dmo@aabl, Mm3mgdoz  Mdomoghgboe  sbGm (30060006980l Bmbmg-
mo3mdogdol Loboo sMLAdME6. yu@dgbbs ©s m306mdo datnoes-
o© 3530 (39mgdmos  3gmafambomabols, (30060060, 3gmbawnbal,
©9mx0boobal, 3g8bowobal s Forgnabals 3mbmgeav3mbawgdo.
300 dmMolb  ©MBnbafgdl dsrmznmnbal dmbmaeae 3mbagon.

bbgorabbzs  J3g946al  833mg306933s on Bamomo 3go@obgl
gaedbab o 03060b s6@m(3006930L dqbbogmadn. gsbbszmomgdmmao
Mbs 50badbmb L. m@mdndadal, Modgm-gsnmbal 3g3bogMmmo bg-
mddmzebgmmdbom Ro@omgdamo  33mgzgdol 360d36gmmds (@36808-
odg, 1955; GndgGHm-gsnmbo 1963,1965, 1982). 3b@m(30069d0, goMms
amogmbogdabs, a3b3m098s s30maMgdnmo gm&mIgdol Loboms, be-
(3 39039000006 ox3ngboMgdmmons: yogab, 3oMs-3ndsmal, Jemm-
3960L o 4-mdLndgbbmoal 8go39d0 (Lodss@Boxs s bbg., 1965, nd-
96m-as0mbo 1982).

568m(30560@06930 R, | R, R, R, | R |R| R,
(30060@060 -OH |[-OH| -H |-OH|-OH |-H| -OH
©g306oc0bo -OH |[-OH| -OH |-OH |-OH [-H | -OH
3gmoamBogobo -H |-OH| -H |-OH|-OH|-H|-OH
8530060 -OCH3 | -OH | -OCH3 | -OH | -OH |-H | -OH
3gmbognbo -OCH3 |-OH| -H |-OH |-OH |-H| -OH
39&mbowobo -OH | -OH | -OCH3 | -OH | -OH | -H | -OH
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Ley@.L1.5. 36@m(30360006980b Ladsbabm LGFHyJGm&s

90gm3s68s ©5 obssg@mMMadds (2001) ©osanbgl, ™8 sbgm-
(3096980 gidbal 306305 mm 3aemaDgdamo. 3g3bogtomes dagm (dSQ)OB'
adg o bbg., 2005; 3ggsdz0mo s Lb3., 2009) o©anbos, Mmd Bomg-
mygnmdbosbn 30b0b %0dgdo s dgbodadaba, Bsmgeb sdbs@gdyma
Boogmo 306mgda, 6@m(30569300006, ©MI0bs6GN Hommgbmdac Jgo-
(393L 35m300060L dmbmgemu3mbagl, bmem doMrsdnmdBscmdmadgma
30d60mo gmmdgdn - smgonbol  mogmezmbanl (395ms830emo
o bLbg., 2009). Bmgngcon §gdbogmco xodo (aoa.obgﬁgmﬂmn 3030),
396339700 MomEgbmdom dgozo3L 96@™M (3006980l g mogmbawn™
BMEA393L (63-530330@0 o Lbg., 2007). 399093000l ©d csbosg@me-
o dag (2009) 0a0bos, bGM(3006980L mz0LgdMngn  b3gdEEab
360336g9emmds bbgs 35R39693mgdmsb ghmaw, Boogmn m3z06mgdols xo-
3o LobInbrnb obawagbsm.

qdgmadznmab dmbs(393gd00m (2006), Lodofmggmman g3 (39mg-
dne Bomgmyndbosh %adgddo sb@mznsbms Mommgbmds dgdmgans:
Lagggfogol yoedgbdn (bogoﬁ)gxmb, aMxosbolb, mgmsgal, ygomemal
Goombdn) 2100-2340 3a/0083; mo333960b  yyedgbda (303@03@3060,
baes) 760-875 83/0033; sbyMgommo Fsgo (bemag. sbmFgomn, 358mogk-
3560) 630-540 33/83; 3oz39308m (Lyes) - 572 83/0083.

3obgmdn gogM3gmadama LoggMogol yuemdgbdy Rs@emgdymads
33939035 godmagmnbs, 6533l LagggMogol ddMmarma mgabals (sbsmgo-
0bo 5356M3960bsL, S6@M(3056960L MazabyBsmn FmM3gdals godHmds
o BgMab 068gbbagmdal dgbsmBbgds. gb 3Mm(zgbo sobLbBgds bLbs-
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©0 ©d dgggMamo 3GMabBm(3056000bMM-5b@m 3006060 3MB3mmagdLbab
boc3md6om (d3Q030d3, 2005). 39949198300l s Rbsm@ndgaemal dngc
(2004) a060s, HmMI boggMsegnbasb ©sdbsEgdYmo ©s dmoeygddn
Radmbbdmma Lygal d3@Msmn mg0bm, MmBgmag nbabgds aobbbgegg-
o 39M3g@emmdabs o §7d3gModmmol 30mmdgddo, JoMasgb meg-
obygam s 3m33mgdby@ sbGm(300693L Bsmn godmegdzal dgmgasw.
5(39@>mEa30-dds63g035L FmBe@gdymn Hommgbmdal 3ommdgddo ao-
dmmgdzolb 3mmgbo 068qbLomAsw 303mnbafgmdl.

3b@m(3006730L RgMol 068gbLagmdady asgmgbsl sbrgbl, &q9-
396G M, bobsoemg, LEGYJGPMS, Fobadown, pPH, BaMIgbGsoyma
36m(39L0, 3MbEgbEEMoE0s s BBM(30bms 3M30adgb@o(30s. Baogem
0306m30 3m30a696@53060 m&3gdo, dgggizal 068 gbbogmdol bge-
doem@mdom  bobosmmgds (dGmamstion, 1983; mos ©s bbz., 1992;
90bgbo o Lbg., 1972; osdmos ©s Lbg.,1997;  dGamofin ©s bbg.
1994).

3g(360gGoms dogm (Zmébogomm o bbg., 2011) dgbBogmoaema 0g6os
ob@m (3006980l 5 Fmogmbmemadals GamEgbmdol  sdmogdymg-
ds Boogmo yy&dbol ,Syrah/R99” B03bol dmBgddy s mawggboemons
05750000 3MEYES(300.

39941583000l @ Mdbssz@MMms BagH (2005) a53m33mgqemasd 56-
&™M(3096980L - ommzoeobol, 3gmbnwnbals, 39@&mbonbol s wgmenbo-
060l Imbmgmnzmbogdal  sbGomdbosbEnmo  sgd@ngmds pH-Dy
odm3nEgdamagdom. 3gfdme, pH 2,5-3,0 0bggmgomdo  95%-sb
85%-30g 3mgdemdl sb@omdLosbEnGo od@ogmds; pH 3,0-4,0 ob-
&9f3omdn oM 0(33mqds ©d dgeagbl 85%; bmem pH 4,0-5,0 ob-
Bgfzomda 3gmog ndMEgds. 3@0(30bal ng (2007) ©oa960m0s, MHm3
0Dodgmmal %0dolb  Boogmo 3060l gdbEMsgEo ©3gmsgzbgdl g™
dmogf 96G0omdLoEsbGn® ©s SbG0Mowngormn® 5g@ngmdal, zowMy
0bmogosmfn bogmagMadadn. sbg3g eEILEYM©S, MM 3mbdgdn-
3960 badnamgdgddn Boogmoa 03060 gdbEMed@ob @sds@gdom 59%-
007 Bo@emmalL 3ggamds dqbabzabol, g0 sbGm(3006980L batgzal
©05358760b MM,

3b@m(3006930b dgd(339mmo dow-gda 360336gmmgabas Lo 3MMbo-
mm 3OHMPoEs @0 mgoqwbocbﬁmbom. dgbogMos dngM (b‘g(:mEo
o Lbg., 1975) ©o@LENM®S, HMI S6GM(305673L sbsbosmgdom sbGom-
Jbosb@ Mo s P-308s80bmGo 5J@0gmds (msdnm@o ws bbg., 1999;

17



8@ s Lbg., 1994) ©s nbnbo 8g@smqdmsb Bom8m]dbost bgmasdme
3mM33mgqLgdL. s6@m(3096g80 sbg3g 038396 Jumzamb Ly3dgMmdbogmma
©o9196330b0356 (35Mm3m@baws Lbg., 2001). sbal s Msbssz@G™McS
doge (2007) 05383039000, MM sbGm(3056980 33390Mo@ dgzg009-
396 mabmemal dgogolb ogsbagel, Mmgmn edmgnEgdamas mago-
Lygarmo Moogomadal mgbmdsdy; 9JL3gMdgbdmmoen sbgzg ows-
LEYOIEPOS JOMS(39@IGOD 3odMBgmomPmo 3HM(305600006-B,-0b
o 3Mm(305600006 B,-0b ©d 930358 9J0bolb domamo s6@nmdLowsb@ o
5J&03mds. gmdalb s masbssg@mms dage (2005) sdmBgboemos, Hm3
6@ m(3056000693L  dgmdmoasm  dged(3060mb  93030Lgdnsbo R gl
353Mo3madol 0b@ablbogmds ©s bbgs dMsgamo mbzmagbymo bogbaema.
dg(3bogoms dng (dmdn o bbg., 2005; Boggemo s Lbg., 2001; 3og-
mq@mbo s bbz., 1992), mowgnbos, GmE s6@m3006m6a gdb@Msddo
9B9dEM0s  3o30mamgdol 303@oMnsbmbal asbysdMEgmem s sbgzg
a50Ab0s 39343930l o 96mgdals LobobssmBrogam mgzabgdes.

39630L > Mobssg@mBms Bogm (2006 o, 2006 3) osbEMMY-
dqemos, Mm3 ool gb@Magd@o ,in vitro” 306mdgdda o3mgbl ob6-
&obndbogby@m  od@ogmdal  3g3s@mEgmmatiyem 356 (306m3sLmsb
30356090080 s obgzy esbEMMEs emgdnmn gxgdde  839Mwab
308mb 33mAbsemmdal AML. 35360965 Fog@ (bom s bbg., 2007),
oELENMIENmos  BGM(305bmMn  9JbEESJEL  @BsdNbEFgdg-
mo 3mgdgmgds 308mb NrMgEgdaL dEMs-asbzomatgdedy. ,in vitro”
306mdgddn dg(3bngtims Bogt (Bodaﬁ)xo s bbg., 2001; Jmdo o Lbg.,
2005; boggemo o Lbz., 2001; 8nwmg@mbo o Lbg., 1992; 35630
s bbg., 2006) mowsbEmMgdomas, GmB sbGm(3006930L samn3mbgdo
5530560L MEMZs60b3dn odzg0mgdgb LNdLngbyMn MrEMgEgdal BNl
Jdgbodmgdemmdsb.

Re3mbmemgda. Brmogmbmmgdn gemagmbmoawgdal yggmady do-

3omMnzbmgabo  gamgns.  bLadmEssmsdeg  samogmbas  (36mdagna.
g9edbab s 3060l gmegmbmemgda dofomswsm BoMdmmggbaemons

3396(39&060L, Batn3980bnb s 3983xgMmmal Laboo.
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OH O

3396398060 - C,H,.0, donzg@nbo - C 0O, 3993g96mma - C H O

15H10 151076

0go6  yuedgbdo  mogmadntggme  omdmoBobglb 339639+
&0b-3-gm3mbawo, bmmm d98mga sedmahgbam odbs 3933ggMmema,
3060398060 s domn gmazmdowgdo. yncdbol doMomo gmegmbmml
Bom3maagbl 3396 (39@&06-3-gem3mdogn (533663@060), 3ol Mo-
mE7bmds 39000396L Fmogmbmmgdals LogMmm Momwgbmdals 56-58%-1
(3@93@8060 s bbg., 2001).

30360bob o Mbosg@mmms dngH (2002) Bymnsb dm@ymatig-
daem Lob@gdadn pH=8,0 97°C §33gGsdMady, boduMomano, By-
semdn bbbown sb@omdbosb@gdol ©sds@qdoo - sbzmMdabolb 8gsgab,
3989706l s (30LEg0bab Rsmgmam, dgbbsgmoma odbs 3396 (39&060L
s Bmabalb 3o@omobofMgdnmo ©sdms (Gnéﬁo@n/Cuz‘f'). o@agboema
0765, B3 sb3MEbal BgogoL s 339M(39@0b0b TG gds 56 ab3gg3L,
Bmame(3 rogmbmowgdol, sbggg dGHmmbobaal (Qo&)ao@o A420) ob-
30306935, dogMod sbogblb 39&9J0bgd0L Lambanbm do@gdal dBmzm-
(3069050,

39(3bngMms 3ngM o@anbms, Mmd P-30@o30bn@ od@ngmdal 53-
90369696 dg3mgan 0bwngomemma BogomogfMgdgdo: momnba, 3396-
(398060, 0bm339P 39060, (+)-3989d0bo, (-)-  gommgadggobo, wog-
796g030 03060L Bobnbo o s6@mM (306900 (3@3@8060 o bbg., 200T;
Jebobbo s bbg., 1998).

396G gmob s mobssg@mems dagé (1995) JgbBsgmomas 3396-
(39&060b, 3oM0(39E000b, 3933x96mmOb, 830896060b s MMgMEabol
393m9bs 030560l MMgsb0DIdg. 3gMdmE, ©anbrs dsmn Mmea
ol 3mEOHmMbasfnmo ©so35053980m gsdmbagmmo boggmamol Mab ol
05300006 5(30mgdsda. (36mdamos 339M(39@060bL o 3983x9MmeEal 8b-
&0mgbosbB G ©s Lo8Logbal Lobnbssmdwgam sg@ngmds (39MBman,
1995). 89(36096ms 80ge (g0 ©s Lbg., 2000), Jqbbsgmamos 339639~
&0bab o MmMasb0D3dn sMbgdaema dobo 3g@sdmmo@gdol dgdmJdgwmgds
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m30dmol oMo xMgmzgeb 9Jb@Mad@gddy. e@abEdmMmgdamoas, Hm3
3000 domemangMo 8d@ogmds ©sdm3agdymas 3maddado 3396 (39-
&0bab gobsbamagdabs s 3mb3gb@Msznady.

3589706330 (ms396-3-memgda). gn@mdbabs s 3060l ggbmmn&a
bagFogdowasb 3603369mmzabo xamans 3o@gdabgda. nbongamsmnma
Laboo, dofomswsm 33630988 398ga0 3o&9Jobgda, GMmgday Bom-
dmeagboemos (sbForda (1.1.3.).

gbMoemnl.1.3.
g96dbabgmema BsGIMIMnb 3589J06530
Bemo35bmemgdo R, R, R,
(+)-g5@7gobo H OH H
(-)-930358 9060 H H OH
(+)-60@mdo@)3d060 OH OH H
(-)-33060deo@)3d060 OH H OH
OH OH
OH OH
H o NS R H O~ R
OH ~0OH
OH OH
R-H:(+) — J°®3d060 R=H:(-)- 33030@3d°50
R = OH: (+) - asmmga@gdobo R=0H: () — g3ogaermga@ggabo
OH
H O~ OH
~0G
OH

9303589906 -3- gamagn G = gomnbdygozs
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oo 30%ab %0d930b ©s dgbodsdabo 30bmgdal 308970bgdals
dgbBogmadn BMbosdgb@mmn 360d36gmmmds ozl m@dndadal s oe-
boog@mtrms goamd3Q3336b doom 803(4) (goggg,anQ)no ma 3*@ﬁd3630
doﬁmo’)og\m 35899069805 (+) 358 9g0b0, (-) gommmza@gdabo, (-) 930358)-
d060, USOJ‘)@UdOGB‘DQ")@”( &3odndg o Lbg. 1979, 1985). agm-
5830mal s Mobssg@mmms dog (1970) yymdeals d@gﬁ)@)oQoB, Bo3-
Bowsb o 3060Q06 6060bo%Q36>o 838@360 39897406gda: (+) 3989060,
(-) 33030@)3d060 ao@mdo@)ngGO 33050@)3d066oqr0@)0 bgdmon
Rodmongmom mdogd@gddo 308gdnbgdosb ©mdnbsb@os (+) 39839dnbo.
boq336030b ®0dobs 3‘@6(560[) 3@ do, 6036030 o 35630 cgo%ndbmﬁg—
dmos (+) do@)gdnGo, goqwmdo@gdo&) 33050@3d060 33060—
™mm3589Jobo, (-) 930358 90bgomadn ( gommozm s bbg., 1973).

Lobaemg@mbab 8o (1994) sanbos, M3 358 9J069d0b 398(339-
mmds 3emg@do dgoaqbl 0,7-3,5%, 30630 - 0,3-4,3%, beem 6a36sdn
Jdgoa g6l 2-3 %. mobodsmo LodBogal 3gmbg 15 Lbgswabbgzs xadal
Boogmo ygmdbol dgosmgdobsl smdmAbos, M3 358 9J0bgdal s 36m-
6@ m(30560006930L LogHom Mommgbmds dgoraqbl 414- 2593 8a/3a.

c30d0dol 3ng® (1955) oEagbomo agbs dmgngfmo ggbm-
@0 bsgoalb P- 308080bm@0 sg@ngmds, gbabos: (+) 35899060, (-)
a5mm 358 gdnbo,  ©angsbasgn  @obobo.  358gdnbgdol  P-308080bmma
5d@0gmds mabsdoto 3mb(39b@Mo300b ML, 2-x96 B ©owEns,
30006y Gonbol dmanb o bbg., 1998). 3989d0bgdo  sdmagfgdgb
Lobbeoolb gosed@oba sMGgMngdalb 3gmmgdol MHgbabEgb@mdal wbsmb,
ooz mM3560D3ab FngH sbzMEB0bal dgogol dgmzabgdsl bymdgb
bgemlb (3m@bsbmge 1950). o3960mL o mobssg@mEms dogm (1997),
oL@ MM dMmns, MM 339M(398060L s 35&970bgdal  Imbdsmgdom
09339830 3(306@gds smgHmbimgmmbalb gsbgomafgds, Mo madm-
36Om@g0bgdol ¢gobagol  Fgdzncgdom o6l gob3afmmdgdyma. sbgsg
oELENO®S, HMI 358 9dnbgdl dgndmosm megowsb sazommmb Fe++
> Cutt modngdo 3gGmdbowszngdo @sdsema bod3jzMagal madm-
360m&90693d0. 3089d0bgda smemagbgb Lobbroel dozMm oM nma3asb,
o3 mdgbgdgb Lobbemdommggdol gemobgom@mdsl, od3b dndmgmemgl-
&gfobyma s 3bGnsmgMmb gmafmmdymo dmddgmgds (dmbnGbn o
bbg., 1998).

21



3M53m3MbmaEyMn gbmemuMn bagMogda

LEmdgbmagdn. LGomdgbmnwgda ao3M(39emgdmmns dmbmIgm-
9o, odghgee, GMadghgme, GGMIIHgmo @ meogmdghgmo
LENEBYbgdal s Bomn BobsmIgdals Loboon.

Logdofmggmmb 8939b60bgmdals, 3gemg0bgmdol s dgdsmgmdals  0b-
LEGMGI0 BoBoMgdmma 33mg39d0b dmgasm, 30boEsb gsdmaym ©s
0(936@)0%0(30({7@90 8m6m83(¢)‘3@0 b@n@i’)aﬁn @(4)06[)-63[)3360@6(‘0@0,
&M3bL-MgbggMeGMmmmolb @adgMa €-30boggMnbn s mMa g8 Mmadge-
mo bomdgba (635‘30330@0 s Lbg. 1991, 1994,1997).

i
9 AT
w"’,(@/"" = O ot

& | H NgE

&2&Ms3genma bGomdgbgda

M

&®3bb-MgbzgMsGFmmma €- 30bngggFnba
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gbgg@sgmma -  (3,54'-§Mn3npMmdbo-§Msbb-bEgomdgba) -
LEOmdgbmagdal IMbm3gHen  3M33mMbgbBL, amnimbowgdabs  ©
3mendgigdalb dgd339mo  LEOMdgbMoYMn KamBal Lobyol bgyz@b
BatBmaagbl. MgbggGa@mmmo mto adm3gHmo gmmdnm sbydmadb:
BMbL-MgbggMsGHmmmo s  (30L-MgbzgMe@Mmmma.  dommmanMMaE
MBOM 3JGME0S GMIbL GmEs.

OH

HO

OH
&M36L-MgbggMsgmmen C H. O 3ob-MgbzgFMsgmeman

141273

3mb@adzaemals dng (2006) a59mg3amgnmao 0dbs GMobl-tgbggm-
S@OM0, LogdsMmggmmadn gs3M39mgde Bgfom yuedbnsb Lamaznby
30b0b x0dgdd0 - LagggMogn, mEbsbymn LoggMyg, 30dgfMby s oog-
33960. 030608, M3 GEMobl-MgbggGsgmmml dofomswswm dgozesb
gaedbab 3o@33emol 3960 o 6036gd0L Lobao Ba3Bs. dobds 3mb(396-
GmMo3008 1997-2001 Brngddn dgoanbs: LoggmMogol dom(3gmolb 306da
- 8,16- 10,88 33/100g; 3539669l o (330l 35630 -7,68 -9,14 33/1004;
m(3696M0 bagggfglb doM33malb 30680 - 8,52- 10,09 33/100g; oog-
33960b dof33emal 30630 - 4,97- 6,49 33/1003. ©oanbos, H™M3  Mgb-
3965@OMmOL Homgbmdals Bomge m306mgddn asbbabmzgMagl mgnbal
G030 s dgbadadabo Ggdbmmmaondo 3Mm(3gbgda. bygmalb 33Msm,
babgzfom@ dnm s dgdogmgdayem mgnbmgdl dmeol GmebL-Mgbggm-
S@HMmL  dg@o Mompgbmdom dgazegb  dgdeatgdymo  mgobmgdo.
GFMobL-MgbggMo@mmolb  3mbB(396@Ma(300L  (33em0omgds  5¢bdbeyem
&030b  306mgddn:  LagggMogobomgab - 0,78- 3,52 3a/m; 39396bg-
Lamgob- 0,65-2,8783/m; m3bsbaGo LoggMgboomgaol 0,69-2,62 3a/m;
09333960bsmngal - 0,47-1,92 3a/cm gotiamgddn 8gMygmdl. sbgsg ao-
dmgmobes, M3 bbgswmsbbgs Gadalb domogmoa boomgmo m3z0bmgdols
L3 3MBOEM- 3398000 MMdmgdol Mng BgbmemH bogFmmgdmeb gf-
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0@, 356M3390mbBomo 306530MmdgdL dsmdo gabommmanmew of-
Bogdo MgbggPogmmenal  0,47- 3,52 83/ dg3(339mmde.

238mMgdals JogM (63‘3{30330@0, 399bodzomn s Lbg., 2011),
359m33mgnmos  GEMobL-MgbggMoGmmmal s  €-30boggMnbal  3g3-
(33900mds  badoMmggmmdo  go36(39mgdae 30%ob Boogm  ymcdbasb
%089330. 3o Bompgbmds (3a/100g) JqbodsBabow Jgowgqbl: Log-
96530b gn@dbol 3060 - 6,67-0,67: LoggMogn dmwgdamnbgdco - 1,86-
0,38; 35396bg-bmgnbombo -2,96-0,4; m3bsbyen Loggmg - 6,07-0,34;
Bboggtn - 1,73-0,26; mgomgdo - 2,92-0,43; smowsbgyco - 3,96-0,3;
sy dbsbmmyema - 3,21-0,57; dgqxagornmo - 2,26-0,26; sbinGgoy-
mo dogo - 2,06-0,45.

Joroem Booge 30bmgddn emagbomos &MabL-MgbggMedmm-
mob, €-30b0ggfnbolb s Gg@&Medgdamoa LENmdgbol 3mMb(396@Ma309-
30 (3g/m), 39fdme: LogggMogn (3oMoqbsbn) - 2,56-1,22;  Logamsgo
(Bobobsemn) — 2,13-0,88-1,92; Loggmago (Bogetigmemn) — 2,35-0,78-
1,59; LogggMago dnwgdynmabgdma - 2,01-0,63-0,84; 353966g-bmgnbomba
- 1,26-0,52-0,96; mbobymo Loggmg - 2,23-0,65-1,12; semaob@na
- 2,03-0,42-1,95; sbg@gorgemo bsgo - 0,9-0,51-m,75; Rboggma - 0,51-
0,11-0,31; 34bgdcngo 6/8: Loggtogn (sbsdgbn) — 2,21-0,91-1,52;
Logyg@sgo (Jobdds@omema) — 1,87-0,66-1,32; mysmgde -2,05-0,53-1,87
(39gb0dz0ema, 2012).

Boogem 306m3n GHsbL-MgbgagMe@mmmoal Momogbmds ©ognd-
LoMgdamos  0,1-15 3a/m-bg. Ggbgge@mmeml  sbsbosmgdl  bbge-
obbgs Lobolb domemmgon sg@nzmds, Mo Bomdmomaqblb Bomgema
03060L 5680mJLoEsbGMBOL doMomom gob3LsdMaFMgMmL. LasbdmMg-
dmos, Mmd Ggbgg@s@Mmmemb dgmdmoas @sdsemo bdzgMogalb madm-
360m@ 906930l ©a79b6a30L Jgbermwgs s G§MH™MIdm(308930b safgas(zo-
ob 0030006 d(300mgds. 880l goMms, MgbggMo@Mmmemoa bamdmawnagbl
BoBMgbGMmmMaqbL (6‘3636603 3m&3mbL) 5 dob  ambobbedstmmgms
LobEBg3ab a(330L Wbt goshbos, sbggg aoshbos 56mgdal Lobnbssrd-
©9am ©> 96@0bodbogbnmo 8mJ8gmgds (gmgdsb@a, 2000). 85(36096-
0o 8096 (gMogm3menm s Lbg., 2007) gsdmzmabos, Gm3 Habggcs-
GMmmo ©s daba o3g@omofgdamo BaMdmgdmmgdo mmmIdm(30& 930l
sa3M9as(300bamgal 360d369mzeb 0630d0@mEMgdL bamdmanagbgb. msb-
Boemob s Mbssg@MEms doge (2006), owsbBmmos Mgbggmedmm-
molb @oEgdbomo g89d@&n 3396Gmal  306mb  Jodnm-mg@sdagmo 3 3mM-
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Bommdol EGHML. s3@mAms 3096 (31dm@s s bbg., 2003) d5LEs3morma
0gdbs gbggMs@Mmmal domemaan®o od@ogmds ,in vitro” gom@golb
300mb RM9gddy s ©IaNbms, MM MgbggMe@Mmma sl 3g6-
L3gd@omma seBgMbsGonma badmamgds Gam@zab 30dmb mgHadaal
mmb. dM9093g0b@0b s msebssg@mEms dng (2004), 353mgmnbos
9L39MGOMEOL  JdMEOM3MMEIEMOmo  5gG0gmds.  dg3bogMms
8096 (aemBobo s bbg., 2010), mswanbos MHabggMs@mmmob ,in vi-
tro® s6@0dmdLosb@mcin odGogmds ©s 838MMgdl dnDsbdgbmbaemac
305Rbosoc dnbn godmygbgds BoM3o393@ N s 33960L dMgB3gemmdado.

3g(3b0gGoms  BngM (bmbmgagn s Lbg., 2011) dddbmgstons
IROIRI3I0 3o3mg3rggme 0gbs Ggbza@e@Bmeralb > BGIHMLEE-
dgbal 968 0mdLNEsbE MG, SbGnbmgdomn s 3o@m@™MJboyHa of-
&03mdgda. Jggagdds asdmigmagnmo BogmngMgdgdol dommmgon@a
3d@03mdalb  gafmm L3gd@Ma ohzgbs. NxMgomm ©d dmegynmy
mbgdg  3Mogamtnsbmagaba  godmzgmagzgdom, omagbommos  Mgl-
3960@MmMmol  gobbsgnmmgdamn mgabgdgdo, Mmammi 3GHmggomsd-
&g Lbadmamgdabs, abgomn dsommmangdal ©H™L, GmgmEgss
ambobbrdosfmams  ©o0g309d9d0, 30dm,  gofbama  0bggdzngdo,
6goBmmgagbgfozonmn 3Gm(3gbgdo (qmBsbo ws Lbg., 2011; @so-
baﬁg\)n o bb3.1996). @ﬁoﬁb-(ﬁangﬁo@)ﬁmgo, @Q@ﬁoonbcgaﬁm bb033-
d0or abboggdal @Mmmb dgadmgds aswsegogl (30b-MgbzgMe@Mmeal
BmEdeda.  o@mdmAgbomns 580560l doMdn  (30bL-HgbzgMe@Hmenals
39&0dmmo@gdo dgdga0 bogmogfgdgdal Laboo: (30L-GHgbggMe@Hm-
mo-4-bmmgzadn; (30b-MgbggEs@Mmmmo-3-0-gmma3nMmboon s mz0m
(30b-9L39MeGFHMm-4-0-ama 3nBmbowo (MMH30-botios ws Lbg., 2007;
BodmEo-mmb s Lbg. 2006). MLagFe@mmmo dgndmgds RagMommb
go6g35-0ma 9600 Mgod309830 (bobgo s Lbg., 2007). smagbomos,
3 MgbggEeGMmmab gobazomo @gamawsns dgodmgds BoMndet-
omb 37°C  $9339Ge@Modg 24 Lssmndn H,0,- 006 gfomsw (00630
> bLbg., 2010), 353688 3G I3RS, MM MqbggMs@Mmmmo s dobo
acm3mbon bsdo m30b gs63s3emmdsdn, 860d36gmm @gatewsznnm,
0baRnbgdgb LGsdagmmEmdsl (xaBban ©s bbg., 2010). dg(3b096-
0o 80gm (gM30-bots ©s bbg., 2007), Rs@omms 33mgzs 18-50 Bemals
RobIGmgm, 5686939 808035307, FMBmgdLag dogbmemgdmes 250
3 Boogemo 30bm, 24 Lssmab 3gdmga dom mMasbndddn sdmBgbae

0gd6s 398mgan IgGodmmadgda: GMbL-HgbzgMs@Mmmena-3-0-g e 34-
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Mmboon,  (30L-M7b3gMGMMm-3-gemm3nmmboon s  megabygaema
@ﬁosb-63b3gﬁo®6mmn.

3g(3b0gFoms dogM (8‘330336(903 o bbg., 2010; ©sbo o Lbg.,
2010; 3o396%0 @ Lbg., 2009) Bo@omgdymos 33mg3gdo 300mbgddy
5 33dmgmgbnmos MabagMe@Mmmmal JofMom3mmEgd@mtmeo dmd-
39gds 3ol 0dgdogMn 00350989808 M. ©sEagbamns Mgb-
3965@Mmmob  smgdoma  LsdgNEMbomm gx8gd@n gAML mgHmbA,
30396&mMbanb, ©03dg8)0L, ammal 133560bmdal, Lodbydbol, gofrmbey-
mo Jgdgbob, sm(3350dgMnl, 3g3s@m@mdbogMmdal s Gom@3z9dal
053500930b ©EMHML (636@3@0 s Lbg., 2009; 3s396x0 o Lbg., 2009;
sgafzamn s bbg., 2006). a3dmgmgboos GgbggMo@@meal dmbsb-
omgmds 0bgmn es300093980L  ammgedn, MmamMazes 30dm, BgoMm-
0939696053090 3Gm39bgd0 s gyembabbedsfmmgms  @ss390gd900
(3960b0b0 o bbg., 2010; 6565-bob3s8o s Lbg., 2010; JnMsdo o
Lbg., 2010., 3o6ms @ bbg., 2010; dgMnbadoybo ws Lbg., 2009; Ly-
sMgbo @ bbg., 2009; ©ogsgetobo s bbg., 2008; zo8smmfo s Lbg.,
2008). a96b3obolb s Mobssg@mGms 3ngH goMmbgddyg Rs@smMgdmma
38930300 39@0a0@, 20dmBbrs MbzgMe@Hmmal @ergdome gigd-
&0 domgamal nbgam]@nl 33m@mbammdal @Mmb. 853609690l Bogm
oL@ MM dMmns, Mm3 MgbggMeGmmmo ,in Vivo“ 306mdgddo nutm
dmog®o 56@0mdbosb@ns, gy ,in Vitro® 3ommdgdda (08s8yms s
bbg., 2000).

MbzgMe@mmmol dog LoMGMabgdals (boﬁ)@)‘gnGgén M98 0=
69096 LodgMab, o3m3BMBoL ©s LEEgLoL  Lobobssmdwgam  dmd-
3900930L 3Gm(39L93L) gosd@ammgdal bsgambgdl doqgdmabs sts gMmo
39(360gFmma 33930 (gomsdmes s bbg., 2012; ombggo s Lbg., 2012;
3sMgns Lbg., 2012).

dggedz0mal @ mebssg@mMms dogm (1999) 353m 330 g s
&MobL-MgbggMGMmmMml gogmgbs 3060l Lagmemgddy yuemdbolb b3g-
Bob o 3mImeaBo umomalb 3Gm3gLdn. osbEMMgdmmoas dabo do-
L NINmomMgdgmoa asgmgbs ,Saccharomyces vini® - 3sbmmo 42 o ,Sacch.
chodati - ogemasbo 79 - Logmgcigdol dEwse-gobzomagdsdy. ©ows-
LENOIENmas BHSbL-MgbzgsGHmmalb sbGogmbabGmn dmddgmgds
30b0b  3ndmb g03mdbggz dogd@gfngddg Agrobacterium tumefaciens”.

3atomagmamse Ra@omgdymoa 9Jb3gMndgb@gdol dgmgase godmgmnb-
o GMobL-MgbggModmmmal BobGndnmamgdgma dgasgmgbs 3nbal
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LaggeMgdal 308s(m, bmemm 35bab 30dmb a08ma3bggsn dod@gmngdals
dodoton - 063060@0}%‘3@0.

R9bmm3yga39d0. yMdbal RobmmuE  bogMomgdl dmEab, ofo-
Beagmbmommo  BogMmgdosb, 860d36gemm306  sanml  03o398L
BbmMEBy93980, Bmdgmms L3gd@Mn dofnmomae Bamdmmagbaemas:
aomab, 3OmMEM3s&gdol, 4-mgbodgbbmal, 0sbadbal, 3560mabal, g96-
&nbabob, yogal, 3o@e-3ndsmnb, @g@mmob s Lbgs dgoggdol Lobom
((g'gﬁaoandg, bafndg, 1979).

B9bmm3gs3980L dgbbagmols dogdmgbs Lbgowabbgs J3996ol 833-
mgzomms dMmdgdo, Gmdgmms mobsbda yumdgbdo s dgbadsednbaw
0306m30, 00gb@0gozacgdama odbs bgdmo Rsdmmgmammo ggbmen-
39M3dmMb3go3930 (M0dgBm-gonmbo 1963). 3o6dmEbo s Lbg., (1961)
3mbo(39398000 Boomgm gn@dgblbs ©s 0306m3n mdLowstnRabal 8553930
336300985, Gmamty magabagsmo, abg gogcgdol boboo. Losdstrmgg-
mdo (605]&)30) 39363990 smgdbabommeymal s g nmgor-
ol %030l yu@dbol 3960sb @s dgbodsdabe mznbosb, nwgb@ngo-
(306790mm0s Mogo Ggbmedgeggda, HmIgmms dmEnl Fofmdmdl nabadbal
3030 (dorsggmady s Lbg., 2001).

39(36096ms 3agd (d3mngzads, dg¢medsamo; 2005), 30bgonl g-
a30mbob bbgawabbgs Manmbdn aogM(3gmgdmemn boggMmegol 3obnsb s
Jdqbodadnbom, m3g0bnesb 0Egb&agaiafgdgmoas gomal, a96@0babab,
3OmMBM3o&adob, yogob, gg@mmal 3oMs-31dotnl, gobomobals, 0sbsd-
Bob 8g93900, HMIgemoms ImMab mM3obamgdl nobodbol d¢ogs. ggbmen-
396dmMbyo3980Lb  Bnwatin L3gd@Hom babosmmgds Lagstimggmmda
3930 (390gdmo s 3o0gsb ©edbagdamon Lbgawobbgs Godab mzo-
bmgdo: LogggMogn, 38dgMbg-bmznbombn, LaggMsogn dmwgdncobgdo,
m3bbgMa bagggMyg, mxergda, semgdLobommama, Rbsggfn, dSmowab-
&ao, sbyFgormmo dago (33@b0330@0 o bbg., 2010).

©oELENFYEYmNs, MM obnGn Godab 30bol sdbow@gdabab
3 3M3MEa@o Mool 3Gm39bdn gdgommdbomamgdamo gggbmma-
993900 - aomab, 3Mm@M3s@9Job, ©d 4-mdLodgbbmab, 30bal Le-
336900Lb dmddgadom gofsnddbgds (3603mgeb dgsgems gonmal
90960l Bs63m 3600, bmemm 3060mnbolb s 0sbedbals 33980 gabals
Loggmamagdom gofsddbsl o6 gd3990gdsMgonsb (G‘QG‘gbndg s Lbg.,
1999). 83539 ©3@MGms doge (1999), aEagbomos 3obmo Godab mao-
bmdo gggbmm 306M8mB3y153980L Bomd8mddbol gbgda. 54L3gMndgbmmac
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LGNS Bgbmedgezqdal 68 0mJbosbGntn sd@nzmdal d53wy-
a0 056303g360mds: yogob > 3MmEMIs@ 9ol > 3oMe- 3mdemol dge-
30. 353659, Mmegbaz 0g9bggds Labbermol 3emeddal adm3mm@gabgdoa,
3530b s@goo o3l 393y 396308g3Mmdal: yogab > Lobadalb —>
B9emmob 8gogs (bmnemobo s bbg., 1997; 534-533s s Lbg., 1996).

350l 8go30L 5J@0zmds gobbodratmmas 3mb3Mgdmmow mndm-
36Gm@qnbol Apo B100 bs63mddbal 398306098000 (3semo s bbg., 2003).
aseolb 3go30L domemaoyMn ogd@ogmds godmabs@agds dobon s68sgm-
Bob@igMo 8mddgrgdeo mgogmEa@gdY, Serodgmedgddy @ P-bymg-
J&0bdy (536@)3@0 s bbg., 2005). 39bmm8793980L 063ndoGmEma
bgdmgdggds Ap-1-Dg godmabs@gds dgdwgan ob3ndmgztmdao: ao-
ol > 3OmBM3o@gdolb > 3oo-3m8sal = babadal = ggmmoal 3go-
35 (89a0-393906mbo s Lbg., 2001). ggbmmBygszqdo sbggq s3gmszby-
396 dommmgon@ od@ngmdal bbgswsbbgs dndstomadom (06*3-0830
s bbg., 2000; Borggbbows Lbg., 2005; amb@ogto ©s Lbg., 2003).

3g(3b60g6s dag (635‘30330@0 s Lbg., 2011), 353m 330 gNr0s
LyBEEL FIGHom Boomgm 306mgddn 30dm-Mdgdygsgs nmamdy bom-
396980l BFabL-MgLbggMo@Mmmmol ©s €-30b0oggFnbol Bgdmddg0gdal
35M 33990 9839d@0. gb BogmngMgdgdo 308mBysg0b Mdgdysgsdn aot-
0574365 sbENIMEnFgdgb dgsemgdaom bogmgdn ImsmgnEo 3Gm-
©1d@gdolb  bofdmgdbaom. ord(30, 3odmIgsgs Bobormmdmoag  MAgds
35651 Jdbgema. 535bmsb, 83 gL3gMndgbBoom owanbrs, MmI Lgnm-
39690006 3getgdoo bogmgd gx8gd@ s 3396(39@0b0, (+)d°@3d°6°!
(-) 93035899060, ys30L > BaMMmal Fgoggdo.

39959300l s Msbssz@mEos dogm (2008) JqLBsgemoma 0dbs
ym&dbab s 03060l ggbmedgegqdal s6@0mJbosbE e sg@nzmds ,in
vitro® (309630 505305606 Lobbemdo dommmbrnsmegdnwol Bocdmdabals
0630600950l bamabbolb bobom. ggbmEdgozqdal sg@ngmds asdmgmab-
s 399mgan o6303mg3tmdao: gomal > 3GmEm3a@gdob > 396@0b-
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abg, Gmd bomdmgdboma  GEbL-MgbggMe@®memal  3mb3gb@fszns
Jgoa96L 0,433/, dgognmo nmmeobdalb Jgogasw,  GEebb-mgb-
3965@OmMmob  3mb3gb@Maz0s 08s@gdlb 7,3 da/m- 8rg. LoggMsgal
gaedbab 303m98-83d0rmdn GMbL-Mgbzge@mmmal  3mb3ab@Mazns
dgoag6L 1,323a/mm, &3domob Boboemmdmogn dgegymn Jnmmmmodal
Jdggasm 0go 03s@gdb  3,083a/cm -3y, bmmm bEHmo JoEmmobom
- 21,833/em-800g, yn&dbol §3dormdo €-30boggfnbal 3mb(396@Gs(300
- 1,383/, 3go3n6o 3oemOmemodol dgmgase gondetwms 11,5 8g/m-
39, gb @33momgds Bogmomgdl ga&mdbol §3damdn €-3060g3gMnbals
amozmboa@o gmmdom sMLadmdady.

o3 dggbgds  33oie  306mdgddo  Ro@omgdam  dgegaE  3o-
OMEObIGL,  0bgmegbmzgsb  JHEMPo@maadsdy  Mm@EMsnnbygma
Lboggdal ©ds6dn dgndhbggs 0bGgbLoyMa JgmgMgs GMobL-Mgbggme-
GOl dgbedsdalb 8gmBsmgmdady, dogmad gb o6 Jymogbogds ©o-
sDm@GMgdnma  biymeabomoal 8gsgom, o domomomgdlh smbdbamem
bozm0gMgdsdn gabmea@o Jopmmdbomal o6 oMLadmdadyg. gb bagoma
0bmogomsmafn  boboom  3Mg3smayman  asdmymggoemn,  yem@Mon-
obgg® L3gd@™da admgge FogbodorE dmeboddal 278 63 Gornmal
Loa@dgbdg, Mo ggbodadgds LGomdgbal LEMNJGNGSL. bagmagFgds
4 (65b.11.2.1), 39939960 JoMmmadom Bsdmgdbal @mMabL-Mgbggmo-
BOmmb.  gen@Fan0begggd Mdsbdo sboboosmgdl dmebmddal 3s4bodndg-
30 - 308 63 s 335 63 (65b.11.2.3) gL Bogmnggds nwgbdnxzo30Mws,
Bmameg GMobb-3ozgon (4',5-0030Mmdbo-bEnmdg6-3-0-B-D-gme-
30’)306060’)%0@0) (30’)@0(90@060).
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65b.11.2.3. by 33emg30 63960gdab em@Mmsanbagmn b3gd§ca:
3) §Fo6b-3n(390000; 3) 3oMEs]d6nmn §MIbL-GgbggMsgFmma

OH

3o(3gogeo C, H, O; Mr-390
BMobb-3n(390000Lb dmemgmmadn GHBL-HgbzgMeGMmeal dobi-
&0 Bomob ©s dopGmemobob dgogase Bsmdmgdboma &mebL-Mglbggm-
S@OMmal MomEgbmdal  gomgamnbbobgdom, Laggmegalb ygnmdbowsb
39dob0gnGen domgdamo bosgaGomama B3gbo GMobb-3n3gol dgo-
393b 12,4 3a/em 3mb(396@Ms(3000m. Bodmgdsdn ©sdbomgdyma Log-
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96530b 38313~ 30030 30 - 35,4 Ia/m, Lbgomds a06306HmMdgdmmons
ym&dbolb 308mBbgbzno s B3960L 3mMb(396@Mncgdoo.

Bmaogmo  333mggzotnl dogm  yu@dbol 639630 goblobmgin-
mo 0gdbs  Mobl-MgbggMoGMmenn, dogsmnma, 053mby®  yucdbol
639630 GgbggMo@Emmal 3mb(396@@a30s sdmAbes 0,04-0,44 8g/em
Botamgddo (0sbmo s bbg., 1997). s3@mEBos 8mbsosgdgdom, Boog-
mo gemdbolb 63969830 @@abL-30(39000L 3MB(396@GS(300 Ladmsmme
dgo0a96L 3,38 3a/tm, bmem (30b-303g0000 - 0,79 3a/em. s3sg30GMe-
mo  BMobl-Mgbggfe@mmeo - 0,5 da/m o (30b-HgbzgMs@Hmea
- 0,06 33/m. ogotin yumdbal 639630 GMobb-3n3g00b 3g3(339mds
sl 0,18 8g/m, bmenm (30b-30(3g000 - 0,05 33/ (ﬁ)maarﬁm—Sgﬁ)a%o—
s Lbg. 1999). 3mbzmMal ymedbalb B3963n LEG0mdg6930L LagHom
omgbmds Jgowagblb 20,5 da/m (3m@gm3snbo s Lbg. 1994). mgoo
Inb3o@ob 639630 LEOMgbgdol LogMmm 3mb3gb@Hazns dghygmdl
0-1,44 33/, bomm Bomgmo dqbge@ol 6396dn 0.7-11,5 33/m (F)mag-
Mm-3gMgdo s Lbg. 1999).

LEOMdgbmNEgdol domemmaonn og@&ngmds wapagboemns Lbgs-
obbgs dadstoyymgdom, 396dmm nbobo 837megbgdgb 6@ 0mJLnsb-
&6 (303960 s Lbg., 2003; Rsbgo s Lbg., 1992) 5680dsd@gamm
(E')ogotﬁobdm ©s bbg., 2008), 3b@ng06bme (mELO6o o Lbs., 1997)
o bbgs 5d@03mdgdl. o3 sg@&aynmmdal godm bLednMmbormm-3Mmmgnmasd-
&3 bgdmgdggdel obrgbgb amm-bobbemdstmgms, ndgdona, Lod-
LogbnMo s bbgs @esg90098930L dodstio (00660 o bbg., 1997; LB3nE-
3 s Lbg., 2005 3modbgo o Lbg., 1997; domgb@Mogtows Lbs.,
2008).

893bogPgee 33003980b 39R0aoR 393mamgboeros BMbL-Hgb-
3960@Mmmab  ammngmboalb - 3oggoalb  domemmaom@o  sg@ngmds.
0g0 5063060M98L OHMMIdM(308go0b saMgas(30sL (636080@0 s bLbg.,
2005; dobm @mes s Lbz., 2004; domotrn s bLbs., 2002; 303960
s bbg., 2003). 303000 53(30698L 5580560 MEAs6nDIB0 ©sBsmO
L0 336030L ME3M3BMEJ6gdaL ogsbazal (3Gn3s@n ws bbz., 2002).
&Mobb-303g000  99390098L  m030adol Fq3(339mmmdsl (303960 o
bbg., 2003) s sbggg 90630806193L g03mBIB6M©gdal LobmgbdL (Rsbgn
s Lbg., 1992).

033060,  RoGoMmgdamn  33mg3980L  Fgogaswe,  LoggMagab
gdbal B396d0 3oMggmaw 0dbs 0wgb@ogniatgdamo GMsblb-Mgb-
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3969@Mmmolb  gmazmboon 3030w (4',5—@030Q6mdb0 - b@oe-
396-3-0-B-D-gme3m3nMobmbawn) ©> €-3060539M0bol g 3mbago.
5b0dbyemn LGN bmaEgdol Jgd(339emmds sEgdoma dobabnsmgdy-
mos, Bmam& LoggMegal ynmdbob B3960bogal, sbgsg domemgo-
M@ 3J&0Mo ©absdsGobmgal - ,Georgian Vitae rimas XX, dsmo
L3 3MBOEM-3HMPaagdGn Mo MnMgdymgdol mgambsdmnboo (63—
ged30ma, gmebady, 2013).

II. 3. baggg@agab 3emg@mEab Bysem-b3aMGnsba gdbGMsg§nws6
dommmannmam 3JG0gmo bogmngmgdab - 539@m3560mmbab
(3m50(3060b) 000968 0g3033(305

33m30L 80bobl Bomdmamagbos, as8mizmanmoaym bagg@agal
3g®G0b, OmamEz yn@dbob aowsdndsggdol bothgbal, ggbmenmma
bogmngfgdgdn, dgdamdda ggbmmnma bogMomgdom dwasma jemg-
&b 94b@Esg@&ab omgdal ;mgarbsd&bom. 83 Bobbom godmygbgdema
ogm Lbgoabbgs dozMmmanmbdo go363gmgdamo boggMagal 3mgG@o
(@99603m60 LoBBoggal 3gomedn, ynMdbolb assdxndszgdal dgwgasw
otBgbaemn). LoggMogal sanmasst3gmgdal dobgogno dga@Rs: ob-
5360l (303630L 39mn), 396gbsbal (sbmgda), Jobddstremmal, Bobsbro-
ol ©d boggomgyeal ggbsbgdowsb.

LogggMogol Jmg@o godcmmds dmbrs 3ogidg 15-20 % §gbos-
Bmdob d93(339mmdadg, @adn3dsies 0,1-0,5 38 Dmdoom ws Rs@etg-
dqmo ogm  83m3byGego gdbEoegdios 80%-0sb0 gonal L3oMEom
(9db@Fogios Bo@otms Loggba@admozsm, mommanma  boggba@ol
babgcdmngmds dgemaqbes 30 bo, 80°C @)383360@‘360%3). docgda-
mo 94bEMdJ@0 godmzzmgnmo 0dbs BgbmenMa bagmmgdal dgd(339-
mmdady. 39Mdm, 3sbabadmams LagHomm Bgbmmamo BogmagmMgdgdoa,
36mMabGm (30960006550 (mq»mgmagﬁ)‘gqm ©d 3mq10836<g@0) 5 3989~
Jobgdo.

Bmameg (3bGomo 11.3.1.-0b 3mbs3989d0 a30h39698L, LoggGagal

3mgG0 doEstins 50bndbym bagmmms xamygdol d5d(339mmdom
s domo bogafdno aodmEBgnmos 3ogbsbal s sbsdbal swgne-

3936(3900g0L LoggFagol Jmg@on. aobbodmgFmm BabmEan@ bagfom-
5 Mol ©mB0bsb@ns dmmadgfmma 3MmabBm(30960006930, Hm3-
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mgdoz 00mddnb gfmbsntin 3mb39b@Ma3nnm azbgmgds JofMgbabol
> obadbal LoggMegol 3mg@mE3dn, Bogfsed 83539 @MML dmads@gds
Jobddatromemols, bogsmgnmolb ©s Bobsbomal bLogggMogol Fmgc@da
36OmabGmM(300600006980L 393 (339emmdab.

gbGaemalll. 3. 1.
%96mEy@ BogMmms 393 (337mmds bagggMmagab 3mgm@dn % 3.3.9.

Ne >3 0= LogMom mogmdgig- | 3memodgfin- | 3o@g-
3936390900~ | }gbmmyg- | mo 3GHMobGm- o 3GMmab- Jobg-
Lbabgmbmeg- 40 (305600006960 Gm(30560- 40

o 0bgdo

1 obs360 12,9 3,7 7,0 1,5

2 | 35ogbobo 13,3 3,9 7,5 1,3

3 | 4o6dBstommo 12,6 3,2 7,2 1,0

4 | Bobsbosemn 12,5 3,5 7,0 1,2

> | boggemgmmo 12,5 3,6 7,1 0,9

bogggMogol 3mgME3dn ggbmemn@ bagMmms 853(339cmmdol o=
3960b dg89a, madmEmsGmtnmm 30fmdgddo dmdbomms LoggMagal
3a&ab Bysm-b3nmGaobo baygbo, MmIgemdoy gobobodmgms ngngg
BgbmemmGo bogGogdo.

LagggMogol 3mgMGob Bysm-b3nM@0sb baygbgddo asbbobmgGuma
065 gggbmmaE BogMmms d58mgan xamBgdn, Mmdmadas dm3g3mmons
b 11.3.2-30.

gbMoemall.3.2.
%96mEyM bogMmms 393 (339mmds bagggMagal 3mgMmGab Bysm-b3nMEns6
65949630
Logggfogols Logfom mogmdgfig- | 3menadg- 3°89-
3oL by- RBgbmmg- | mo 3GMbG™M- | mo 3Gmsb- Jobgdo,
s-b3oMGnsobn b0, a/m (309b00nbgdo, &m(30sbo- da/mm
baygbo a/e ©06960,3/
obodbals 8,0-8,5 2,5-2,8 4,5-4.8 385-410
396 g6sbals 7,8-8,2 2,6-2,9 4,3-45 370-387
Jobdds@omemals 7,9-8,5 2,7-3,0 4,5-4.9 375-390
Boggogmemals 8,0-8,5 2,8-3,2 4,4-46 380-405
Boboboemals 8,2-8,5 2,8-3,1 4,5-4.5 390-405
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Logggogol  3mgO@ab  bysm-b3nMEnsb  Boygbdn  ggbmem@a
bagMomgdol dgd(339mmds dggbedadgds mgnm bgomammob - bLaggms-
30L 3mgMGoL ggbmmnmo bogMmomgdl, 3gfMdmem, Lagfom ggbmeaca
bagFogdal omgombabGoboo m3aMo@gbos s aod8mamhggs JoMmgbabal
o obodbol LogggMagal 3mgMmGolL Bysm-b3nMEGosba boygbgdo, bmmm
yzgme Laogmo mdogd@ob ggbmema® BogMmgdlb dmEnl  ©m8nbo-
690L 3mmedgfmmo 3MmMabGm(3056000bgdol  3mMb(396@Es(30s. Bgbm-
@0 Bogmgdol sbgmo aobsbamagds 39bmbbdmdngMo asdmabe@gds
0mgae mdogd@do, Gmames 3mgm@do, sbgzg, Jgbodednbow dom
Byom-b3nm@nsb boygbgddo.

398990bg80L 030bgdng0 sbomnbal Jgrgasw w@eanbos dscn
sbommgon@o dgdsagbrmmds. 396Gdme, 3989d0bgda Bomdmmagbaemons
(+) 3589d060b, (-) 9303589d0bab, gomm 358 9dnbal s gdngsmmze@q-
Jobab Loboo, Gm3gmos ImEolb dodmdl (+) 35&9g0bo. (Bob.11.3.1.)

B Wk -
|
|
|
L
5
[

2 5 ® 8 &
111 A%

1V

6sb.11.3.1. bagggagab yu@dbab 3emaMmEnb ggemszmbmngdab Jomamenl
JEm3s@masds. babggds: 6-3msbmeman: dsdygsgs: Bysema (4:1 :2).
3533395369890 - 3360mnbab Mgod@nga. I. 56537630 3536 (39mdnmn;
Il. 3360965630 3336 (39emgd9ema; lll. JobdBsMsmmdn 3336 (39emgdaemn; IV.
B535M9em3n 333 (39emg3xemn; V. Babsbsmdn ao3639mmadaman. 1) (+)
35899060; 2) (-) 3303583d060; 3) (£) 3oemm 338 3d060; 4 (=) 93033mm3589gdnba.
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353MdgmEs, Mo 3mam@ob Bysm-bdn@m@nsba gL Mg ol ggbm-
o bogMogdal asdmigmgzs, dgbbagmoma 0dbs 3sbdn dgdsgzsema
396mMB893980L ©d Bgbmesmmgdngdols mzabgdmago dgdsmaqbem-
do. 030639l ymamobs, gdb@Mogddn Babsbbom ©sdyndams Bomdmeo-
39600 Lggdal dobygom (bdgao 11.3.1)

bamnfagnb gemgmmol fysmm-bdomhnsbo Gagnbo J

l Hrm@agrba-bao@dol doygneegba

@ grdegnaofgdmeno Baynbo

l odydyabigho, pH-7-8, ogebiggityfofpbs -gber dofobghdo

Ambn By momiegmmo dsbs

l Andgeands JmbBa. HaS04 -own; pH-3-3.2

g mbogldo

1 gebefigemoags @egmagngongfioo

| wonmorgmpnnalo gfadpos |

J onbeabeugabo drembbrg oo

Ebmengoanbol @ agbmemerpioegbol gogagiiocn ogoelighfngo BioagBommds

L35 11.3.1. bLogggMagab 3emaMmEab Bysm-b3aMGnsba 9dbgMsd@owsb
396mm3g33930b ©3 BgbmemamEg3nwgdab gMsgznnb 3sdmymess

boggbgdo goomgboemn  0gbs  Bm@oonm  sdsmMmmgdgmdy
L3oMENL Bmz0mgdal FoBbom. ©EgsE3M3mMmEnbamgdyma baygba dg@vy-
&0obs NaOH-ab bbbstnm, aby Hm3 8abo pH dgoaqbos 7-8, d58wga
03mb(396@M0Mms Imemomg bymal 885bsbady. ©s3mMb396@&Matg-
dgmo 3obs dgdgoggdgmo 0gdbs 3mb39b@MaMgdygmo H,SO, blbbstoom,
398919398 Bobs  Fmoogbos as8ymeyy dod@dn s g3s8mabgemaems
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3-xgMo@o ogmnmgmgfom. d53ga gogcnsba gMsdins gosbamo-
Bdemn 0dbs mbgmagbmgzebn JMmBoGmaoganls 8gommmom  (Sorbfil,
NTCX- N-A 10x20), LobBgdsda - JmmEmEmEdo: dgmebmem (90:10)
s JAm3s@mamadgdo 3s3¢mogbos asdmEnmgdama  Lmmaysbaemal
3gogoo (bob. 11.3.2.).
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63b. 11.3.2. bagggMagab y@™dbab 3mgMEab Esdsm3memg 3nmafn gggbmmyMa
639601930b LoobyFo JHMIsGMaMsds. babGgds - JmmAmem@da:

39056mema (90 :10), 3535379369390 sDMGMgdamo buymaozsbaemal
3g53°.

LogggMogol 3mgME o sanmasgt(3gmgdaol dnbgmgoo: I. sbsdbals;
Il 306009bsbab: Il Jobddsmammaly; IV. Bobobroral; V. bagamgmmal.

1) asmob 8gogs; 3) yogob 3gogs; 4) 3GmE™3s@gdolb 8gsgs; 5)
4-c4Lndgbbarmgdacnl; 6) 4-0gbodg6bmals dyogs; 7) 3oMo-3mdaal
39535 8) g9 mmab 3gogs; 10) 3560mnbal gogal; 12) nsbedbol dgsgs;

Mmam&3 obgrmegbmgebo JMmds@mamads a30Rzqbgdl, Laggfe-
30L 3mgPBob 6aygbgdda BgbmEadygsggda boMdmmagbamons 3o6nmnbal,
05b53bol, 3MMEMIsG9Jolb, gomab, 3sfs-3ndamab, yogob s GaMymob
3¢93980L Lobom. sbgzg ogodbomms 4-mJLbadgbbdemmgdnwa. gggbmma-
99390L 3mEnb  domdmdl 0obadbol dgogs. @gbmemdgeggda dgdaagb-
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mmdalb dobgogom mgobgdngse bLsgzmgze mdogd@gdo gfmdsbgmols-
356 o6 gobbbgogqdnsb. LaymGomadm sm8mAbos gMmn goddn, Hm3
JOMoGmMaModady 3edymogbos ghmn sMsnEgb@ogoznmgdama bog-
0096935 ImBamamm-6snbgabygMa maodolb Lsboo (N216), GmIgmocs
o6 d9gbodadgdmms 563 9 Bgbmmyegel s 80Debdgbmbaemaw adbs
3oRbgmmn, Gm3 Re@omgdamoaygm 08 36mda BngomngMgdal 0gb@ngo-
(3067905, 58 80Dbom sb336ab LaggMagzal 3mgMGo edmdazgdmmo ngbs

Jumatadol _]Ij-h,;:;,rml_i:]n I:JlU"’-'iJI:.lU]'[:I |

l Is.'inﬁ':-L hols dmﬁmﬁﬂhw timagneen pamebon By

fyeroaabio EJULML:_":]E?"W_"'-' .Jl-"l:i"“m'ji.'”' |
aadmfigennmas @ogmogmgogHoo

nonEabo gadmbafpemonmn
l onberemniergabo :jr rndagye famog

{'.-:r\.'l’_l.hl,:_:'l ¥ Ll ]ﬁﬂjgﬂu it lj,\'}u LR (e Jfﬁk’j{ﬂﬁ v‘mﬁmﬂﬂ bﬂ";r:m':lgﬁu&b ]
l 1-.'“:¢“.n.:-frl.4,;_';";l._::-n fomba@mp Mg l;mﬁ_w:;ym@cﬂ.‘- pobmynbndoo

i_ n:'-|‘:-|{|n: :-:IEIIWI‘L:-‘:'JBQ‘_\_-':F"JI } lﬁ‘.L]rlLJhlhsll [ LELEED 'LJP’.F?':’

bgq3s 11.3.2. 5(398™3560mmBab (3mBn3060b) 333mymeznb bggds bLagggFsgab
3m9Gnb bysm-b3nMEnsba 9JLEFMsJGws6

3ogidg go3dGamo s odn39s398mo, 500 a. sbodbal bog-
96530b 3gMG0Lasb ©sdDegdmmn 0dbs 40%-0s60 Bysm-bdnG@nsba
boygbo. 3993, boygbn gongom@®s Jomammalb gorm@®mdo, gomsnwg-
bo Bm@ozomm a0sdmgbdyg, dmbsomms L3aMEGo s e3Mb(396@Ma-
9dgmo dobs go@a@obomo agbs asdymes doddn. 3gdwmga, LEmma©
353m0B3moms ogmam-gmgfom @ goghosbo gmados assbamoby-
dnmo aym obgemeggbmgsbo JMmds@mamagonm, Lows ©oxngboGos
Ladogdgmo bsgfmon, MHmgmag godmaym 3Mg3ssdmmae dobal gom-
B0@¢oDg 3@sbnma b3gnsmyMa bomozeggmal go8mygbgdaom. 3Mgds-
oG asdmymgomo bogmogfgdolb 0gb@ogagsinol dobbam, dg-
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s 06znmsmn®m BogmngMadgdl - o398 m3o60mmbl (3mbasnbl)
5 5(39@™MboMNBambL. Mmames JMm3sGmamsdsd agzoRzgbs, o39@m-
Lonbambo Lsggmgy Mmdagd@dn o6 ogndLoMmws. JHmBsGmafsegama
dmba(3939d0L Babgogno Rf 0,93 o magdab ggfnom, Ladogdgmo Bogfma
3q9Ledsdgdmes o(39&™M3060emmbL (3m60006b), doaod Lo nwybGn-
30306930b 30bbom Ro@omms dabo Mm@msnnbygho s nbgmebomgma
L399&BMbIM30s S MEMBAL B7339MoGmMal gobbodmaMs (Bab. 11.3.3-
4).

1,04

0,84

228,00

Abs
269,00
303,00

0,4

0,24

0,0+ T T
200 400 600 800
Wavelength (nm)

6ab. 11.3.3. bsdngdgma BsgFmnb YmEMmsnabeggma L3gdGn

g B

-3

% Transmrance

il
ARE Wik M = E] ] 100
Wavenumbers  (cm-1)

B6sb. 11.3.4. bsdngdgma bsgMmnb nbggMsBaogma L3g]@a
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L3gd@PomaEn  Fobsbosmgdmado  3gdwgans:  MEGMonnbygFa
bBUd@(ﬁo ((goamoqrob 3073(4)'80) A max (nm) -228; 269; 303. 0693606-
nogman b3gd@co (ba-1) — 3293 (OH-C{;OGMQQ]F)O); 1658 (C=0 3odmbo-
0 xa@q;n); 1573 (oﬁ)mao@)‘gqm doGmgo C= 33sbmsb aﬁ)mogg); 1511
(oﬁ)mao@'@@() doGmg0l BmbRbab 6633360); 1450 (C-H 33s dgomgboenals
?33'3%30); 1357 (033600@'36)0 OH); 1288 (C-0-C agmmdbognQOG); 1187
(Bgomgboemal gameso - OCH,).

badagdgmo Bogdon meggds 114-115°C-Bg. L3gd@EemuEa dm-
65(399980b, L3gd@PHMBME™BgGFdY Bohzgbgdo M3GogmGa Lod3zzfanggg-
dab s bbgs 8oRzgbgdmgdals Jobgmgom, Ladngdgma bogmagfgds L
3qbodsdobmdadn  omdmAbrs Bgbowamgdgm  d(39@&™39bommMbmsb, al
Laggdzgmdy(z 030 0BG NBNGOMES BMamM(3 d(39@&™M35bommmba sbw
3mbo(3060. 0gbBnx030Mgdmmn bogmngMagds 3oMas obbbgds b3oME)-
do, 5(39@™bdn, Bysm-b3oMEGnsb blbaMdo, (3mmsw bLbswns (303 bysemdo.

Os_ _CHjs

O’JCHE'

OH

3(398m3360emmbo (3mba(3aba) C.H, O, Mr-166.

9 1073

3(39@™3960mmmbolb 0 bG0B3S(300L 353mga, LagoMm agm dabo
336LbadbmgMs 3mgHGob Byom-L3oMENob gJLBMsJ@Bdn. datggrm ng-
dn, 3abo gobLbabmgMs dmbos demamgngddnen bombamo JHmBs@m-
amox00m, bomm m3Gndsenfo Gomemolb ©obswggbse Lagotm aym
5(398™M3960mmbal  JHmBs@mamagatgds  MmmBMonobyg®  9dsbdn
og04LoMgdnmo dosbmdnl 85JL0dn8qdal Babgwznm, 39Mdme, 228,
269 s 303 63 ool bogMdgdy. dom ImMol dodbodsemEn gofmom-
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dab 3030 @ogngbofos 269 63-Bg. 5Jgwsb g3sdm3wabaty, dobo Momwmy-
Bmd&ngo asbbadmamsg Bo@oMms 269 63 Gommodyg (Bsb. 11.3.5.5, 3).

AU-‘

20.545

1.5

0.5

0.0

.2 T T T T
2 10 15 2 Minutes

Bsb. 11.3.5. (3). 539@m3560mmmbab (3mBa(3060b) boobu@a JGEMIsGmasds
2[ 5[
300 6 7

1113 8 11

1T MU ok

10 20 30

M“ﬁlutes
6sb. 11.3.5. (3). bagggFagab 3emgFGab Bysm-b3nMEnsbn baygbab
©0g0mg0gMnsbo gmag300b boobyMn JEmIsGmamsds. 7-
3(398™3560emmboa.

3(39@™39b60rmbals (3(*)60(3060[)) Jdgbodsdnbo dg303980L Mm dgow-
396L 20,545 B, 8abo 3mbgb@Msns 3o - 5,283/m.

306500056  godmzmobes, Hmd @B Mmonabygm @dsbdo s398™-
3560mmbal dogbodsmn@n Joobmdds smdmAbos 269 63 Gommal Log-
dgDg, 980@m3 83 omagbormn 8mbs(3ndol bogmdggmdg, L3gd@Hm-
cgm@m@g@ﬁ)@@n 83010')(9007 0(33@0')3060@0')60[) 600’)(9360’)25(4)030
356babrgMnbomgalb dgwagboman ngbs Logsmnd&m aMognga. 53 Jobbom
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odbaes  5(398™39560mmbal LB SbIME MmN, Lbgewsbbgs 3mB396-
BMo300L Byom-b3oMmEnsbo bLBsMgdo s gobabadmgts dscmn m3@on-
300 Lod3zzengggda. S(39@™M3560mMBal Logsmnddm afsgagn dm3g-
dmens 6ob.Il.3.6. Logomndmm amoxmnzob godmygbgdom gobobodrgms

3mbo(3060b 3mb396@Ma30s Logamgz boygbgddn. domgdmmo dgmgagde
BatBmmaqboemos (3bneda I1.3.3.

Y-Values

0 0.02 0.04 0.06 0.08 0.1 C,03/0cr
)

6sb. Il. 3.6. 339@m3560mmbab L3gJEHEMBMEMIGFHMma 356LbsbdmaMab
Lo 3omndFHm aMagnza (A=269 63)

3bGama 11.3.3.
3(398™3560mmbab (3mba(3060b) 393 (339mmmds bagggMagab 3magMGab

Byom-b3nAGnsk gJbGF§gd3n (3a/m)

bogaﬁo;;nl;:f?;ﬁ;gfegmabnb 36 39BEHs 305
3b53960 52
35Mg6sba 47
Jobd3smsmma 40
6sgoMgyemn 3,7
60bsboemn 45

09b39M03g6@ Mo sanbrs, MM 3mgMEab Bysm-bdnG@nsb
6oyg6933n 3mba(30b0L Jgd(339mmds Igiygmdl 3,7-5,2 3a/e abB M-
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3oemdn. dogLodomyFn Homegbmds ognjbofmms sbsdbaol LoggMsgzal
3mgm@ob boygbdo.

LoabGgMgbms  5(39@™zgobommbals (BmGOGOBOb), Amam3 Bg-
bmeMn bogmogMgdolb dommmaom®o 5J@ngmds, Mmdgmo IMsegsma
La8gmn(3nbm  33mg30L Jggasmss IESLEYMgdnma. m¥de Nbo
5206036mb, Gm3 dobo gamdsgmmmaon®o m30bgdg80 doMzgmow smb-
960emos gae 303 1883 Bgemb a9M3sbgmo gamdsmemmanl mbgsmeo
ddngdgfgob dngM. 3mba(znbo asdmymegoemn od6s Apocynum cannabi-
num-ob g9b3gd0s6. Brgdal gobdogmmdaedn 3mba(3060 godmnygbgdm-
s amab ©s0350ggd0b Ladgn@mbamme. sbggg smbobadbsgns, Hm3
1971 Bgmb 3mbo(3060 godmymggamma adbs 3ndamondn go36(3gmgdeea
LodgnEbammm d(3965Mnwasb Picrohiza kurro, Gmdmals g3gbggdo(sy bambym
3900(306530 358m0yqbgdmms ammal, m30dmal, sbe8olb s mgademab
9bmgdnmn 935093930 Lsd3m@Hbsmme (3080 ©s Lbg., 2010; Rqbo,
2004; 3monbo, 2007; dgbgo ws Lbg., 2004; Rsdmem s Lbg., 2006).

3mbn(3060L domemmgonfo sg@&ngmds godmaba@gds dabo sb@omdbo-
3b& M0, s6G0sbmgdnma ©s 56 nMg385G0mo gx9J@&nm. 53sbmabzy,
Ly3gmdbon@o Mewagamal doGoman BysGmb - (NADPH)-mdano-
Bob 0630d0@mEnma 030bgdgdoc s bLbgs Lsdgooznbm 33mg3980m
3b@MMgdmmas (NADPH)-mLowsbol sd@om@a 8mJ8gwmgdoo Bo-
dmgdbagmn LydgMmgboyn Mawngamalb 35365 bgdmddgmgds s obg-
D0 ©5535009d0b googd@nnmgds, MHmammog ool 0dgdaya abbyme@oa,
3306 30630 Labbemol 30dmg3g30b dmdms, sen(339039Mnb s 3ot-
30bbmbob sz dgd0. 333tmg396gdn nMmnmgdgb 3mbn(30b0l godmy-
96980L 9839J&nMmdsDdg 20bndbymoa ©os300gdqd0b bod FMMboemmm s
LadBmggamod@nime (bodmbo ©s Lbz., 2012).

0@ g amma  dmba3g8gd0l  aofms, oanbos Agdlb dagH
goamﬁm%nqm oeaémgoGOmeGob (3m606060b) oG@nﬁandongﬁn od-
&0gmds (3386) dgomenom, MHm3gmdsy dgeanbs 33%. 833356,
Ro@omgdama gdbdgcndgb@nl dgmgase memanbos LoggHagol jmmam-
&b, Bmam& bobsGdmm BsmRgbol, Bnwatin ggbmemmda dqdswagb-
mmds 3obgmnb MHggombdn baggMagal 3mg@mENL sanmas3f(3gmgdol
dobgogom (sb53Bals, 396009babab, Jnbddsmammal, bagamgnmal, babsb-
(gqmb) Bgbmenmo bogMmgdom yggmedg 8nmatn s¢dmAbos sbadbal
o 3oMgbabal LoggMegal 3maMEn. BabmEn@ BogMmgdl dmmab
©mM30boMgdl 3mmndg@ma 3HMbEM(305b00nbgd.
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Loggfogol  3mg@@alb  gabmmyMo  BogMmomgdnwsb  3ofMzgmaw
0968053030600 ©dsmIMEmg 3NN, dormannmse sd@ommo bog-
0961908 5(39@™M3560mmbo (30’)608060). Bobsdmgdatg dgogagdo goom-
30em0bBabgdgemo bos 0gbgb dommmgamMom sg@anMo 33980ma ©bS-
3580l ad3bagdol Ggdbmemaosda (3@060(53 o bLbg., 2013).

I1.4. LEomdgbmnEyddqd(339emo 3Mb(396@M>GL 35dm33emg3s

08 gog&nb gomgamobbobgdom, Gm3 dybgdcagn bGomdgbmnwgd-
007 30aM0s 3odal gMmbmasbo ymmMEGo (oSobewogo) s 5mbadbym
LEGNEBYbMOEYdL bBogmgdom, o6 o6 dgnzagh yumdbol 3mgHGo, Gm-
dgmag 308mygbgdmmos 80DbmdMogn 3Mmund@ol ebaddemgdma.
80D5639bmboema dng0Rbag, Mm3 e8bsgdmmoaygm LG NMdgbmawgd-
3983390 3mb(396EMo@0, 38m3mgImo Ymaarmoym dobo 3dsea96-
0653580b ©33Dsgdal Ggdbmmmansdn. 53 dnbbnor s (385395
s 309Dy 3033 30Dob gHNBMNsE ymmEmEL (s6sbbmogn), Row-
&oMEs gdb@Fodins 96%-0s60 gmomolb L3nGmEno 80-90°C §9d3gMe-
Geady M3ndsosmab gsdmyqgbgdoom. bgmo gJbEMsJE0s GoMwg-
dms boggqbnmgdtngsw. LEmmo gJbEMsg0ab d99wgs 5JLEMSJEgd0
359600056s,  ©o3Mb396@MnMms  go3d-sdsmMmgmgdgmdy o
d98m9a, L3gEosm Mo Ggdbmmmaan®o g@&odgdal gsbbm(30gmgdals
Jdg9aom, godmaym dobgsb LENmdgbmawgddnd(339mo BHsg305, Hm-
3gma( 30m35mabbobgdamos 80DbmdMogz0 3Gimnd8ol ©abaddewgd-
mo. 3939 9bos 50360dbmom, MM bnmdgbmawgddgd(33gmn 3Mb396-
BMo@0b bobsmdmm 30Mmdgddn Babamadsw, dgadmagds asdmyqbgdamema
0gd6qb Agdl Bogm Bgd¢mdaggdymo Ggdbmmmaanto bjgds Lbgs@abbge
36mE&gdab ©obsdbomgdmae Logntm LENmdgbmawgdals dnmgdal
d0bbomn (bdgao . 4.1.).
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g5%Bol shalbemsgo

| mo3raBsagds 0.5-2.0 33 |

l

9686-03bo gonsbmemol LdofMEnl @idsfhyds 1:10 Fymsfondoom,
oo gjud®agges 6-7 bon, B0-90°C

/\

adugagofiggero Bygarygero | igoerdgbmomdBpdggocre ofudMeddo

yeroo
Butons | adeamodoos @Basags

,. /\

‘ Pyoerldafigasba Bufige ‘ bommdgbmoedds
G had‘n:-n

obebeps

BaRgbo gomoemols

Lggds II. 4. 1. LBomdgbmnwgddyd(339em 3MB(396@FENL dacgdab bggds

Bomgdymo  LENmdbmowgddnd33gmo  3MbgbEMeGn  gozesb-
semndgor  LEamdgbmowgdol  Jg8(339emmdady.  M30LgdMoze  8sb3n
vadogmcbab‘;_f]qmo (4)060 b@n@&aﬁmoggabn: @ﬁoﬁb-ﬁobaaﬁ)o@ﬁmgn,
€-30603396M0bo, Gg@Mmsdgtmma bGnmdgbgdn ©s sbgzy SMsnEbGgn-
30690mmo  bBomdgbmayo bogMomgda (Bob. 11.4.1.). 2bsbbemogasb
odbagdnmo bGomdgbmnwgddgd3zgmn 3Mb396@Mo@l dgdaagb-
mmdadn bgnmdgbgdol gomms @agadboMms dmmndgmmma 3Gmabm-
(305600006930L © 3589906930 ao6 3390 BHommgbmds (3b&.Il. 4. 1.)
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gbFoema ll. 4. 1.
365Lbmaz00036 Jnemgdyema bgnmdgbmnwgddgd(33gema 3Mb(396EMoGnb
g0bn3gM-Jadoyn dshzgbgdemgda
35R396g0emals ababgmagds

B3
FeHIS 3myogobem
3°3gg0M3ommmos 3°8g30M3omg, dgbdamgdgere boaby
398 8rG08msg0, 863msMig
goormol b30BE0, 8. %

2-3
LogMom g3gbmemado, a/mm 12,0-14,0
BMbb-MygbzgGogMmeo, da/m 650-750
q-30b0g396mbo, 33/ 300-350
3983d069d0, 33/ 130-150
36mob@m (30560006930, a/em 8,5-9,7

63b.11.4.1. b§amdgbmnwgddyd(339emo 3Mb(396@MENL MbgmeBgbmzsba
dﬁmaaémaﬁoao. bnb@aaa-dgmﬁmgmﬁan: 330).)50')@0 (80:20);
353539053693 9m0 -nsdmGaMmgdymo byymagsbamal 3g53s.
LLEnmB36mnE73dgd(339mmn 3Mb(396@M>G; Il.§MSBL-MgbzgMs@menn; Il
€-3060g3gnbo; IV. s@angb@ognznfgdayema.
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Bmamg JOm3s@mameds a30h39698L, LEBNMdgbmEgdmsb gM-
oo ognjboMes @3bmda Bogomngfgds s gomsbyws dobo nwgb-
&0g03d305. 83 30Bbom, ngo godmaym Lygoms Laboo 3GgdsMs@yyma
JOm3sGmaMognol dgommom s dgmafms 0bngn@MsmM mngabsbl
a-3mbogbonblb. ngb@ogogsnol 80bbom godmygbgdymn aym 8abo
JEm3s@matogommo dmbo3gdgdo - Rf -0,92 o a08yma3bgdals dg-
©9a5© dmazse 3ndo Bmbomsmm ggfal JOmBs@mamaegonmn maods.
5b0dbyyemn dmba(3935800, Ladogdgmoa bagMomn dbgsgbos  a-3mbowgb-
M0bal, dogMod, gomms o8 dmba393gdabs, LEmmo ngbG 0K o(300L
30bbom  Ro@omms daba L3gd@Garmn sbamadbo, Jgogagdn  Bgwem-
s 0bmogosmnMo a-3mbnogbomnbaol L3gd@GamuE dohzgbgdmgdl.
obomnbab dgogase gonMzzs, Mmd badogdgmo Bogfmon memggds 247-
248°C §17339Mms@ Moy, Mm@ mennbgggmo L3gdgmoa: (EtOH), Amax 206
68 s 284 63; nbgsBoogma L3gd@cn: (30bgmabdo) (b3-1), 3401 ( OH
Bgbmeaen), 2923, 1758, 1511, 1457 (bsb. 11.4.2-3.).

Abs
o
i
206

284

0,05 T T T ==
200 400 600 800
Wavelength (nm)

6sb. 11.4.2. a- 3mbngboMnbab YmEMsnabggma L3gdgmn
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6sb. 11.4.3. a- 3mbngboMnbab nbgMmsbamgma b3gd@ Mo

dgomms, s bLadngdgmo BogmngMgdalb ©s 0bongasmnma
a-3mbogbomnbols L3g@MomyMn, L3gJEMHMBMEMIgEHNmO ©S JMHm-
do@mamagammo 3mba(398980, 0bobo 8m8mRbrs gMm3sbgomal nwgb@«-
0. 33M0g00, LEGmMdgbmNEgddgd(339e 3Mb(396@MeGdn oxgndLomws
abggg m0absbol - a-3mbowgbomabals s@Mlgdbmds(s.

a-3mbogbomaba C, H, O  Mr-356

200 2076

539 Mbws 500603bmb, GMI 35bolb sbsbbmsgda 3mMbawgbonb-
ab oMbgdmds (36mdaemns sy Ro@emgdamn asdm3gmazgoob dgwg-
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350, 353653 dobgmege 33nbs, dommmaonMo sg&omco LEnmdgb-
m0gdab 339Mm0m - 3mbogbmnbol sMbgdmds ®agdomn gogdns
dobo d5d3camdo g5dmyqbgdal mgambasdmaboom.

33m30L  dg8gm3  9@&o3dg, Fnbbow ®agzababy Fgdmdeggdmema
ymgomaym 0 3mbogbo@nbal  gobbsbmamal m3@0dserndo  Mggnda
domamgngd@mcn boombymo JHEmIsGmaMoxgnol dgommom. o3 dobbom
oa0nbos 50badbymn bogmagMgdal m3@0dsmmdo Gammolb Logmdy
206 o 284 63-By. o-3mbogbmnbol dgbodsdobn 3030L dgze3900L
fm - RT dgoagbl 25,698 Bo-b. dogbodsmufo gommmdals 3030
ogodbomes 206 63 @smmal Logmdgbyg. s308m3, dgbodsdabew a-3mb-
0©gbM0bol 3mb396@Mazns bGmdgbmnwgddgd(339em 3Mb(396&Me@3n
a560bodrams 206 63-g, 8obo Jq3(339mmds Bg000a96L 3,333/ (Bob.
[1.4.4 5,0).

:.'ﬂ

100

25.698

=T T T T 1
H o » » % Minutes

6sb. 11.4.4 (5). 0bagnEysmyMo a-3mbawgbofMnbab LambwEa
JEm3smaMmads
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o D0 30

T 1
40 Minutes

6sb.11.4.4. (3). 35Bab 563Lbmmsz0b bGamd9bmnegd39d(339mmo BMdd(3nab
boobyfo JAEmIsGmasds. 6. §3@Msdgimmo bGnmdgbo; 9. §&s6L-
9L39M3@Mmn; 12. e-3060g396nba; 13. a- 3mbngboMnba.

a-3mbnegbfnbol  MomEgbmdmagn  asbLbabmgMal  dobbom
d999ds3ms L3gd@HMBMEB™IgEHNmn Jgomeo, Gobmgobsi  bagsmo-
36m  afogmngo sogm bbgosbbgs 3mb3gb@maznol L3nGEbLESMgdAL
m380gnco bodzgengggdal dabgogom (Bab.ll. 4.5).

Y-Values

09

0.7 /
0.5 /

0.3 /

0.1 /

63b. 11.4.5. a- 3mbagboMnbab b3g]@MmmEmEMIgEHmma g3bbsdmzmal
Lo gomndMHm gMagnga (A=206 63)
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0090@&0R0(30Mgomds o 3mbngbMm0balb  8bGnMown jomn@mas
53&03mds8 (93367) 8gomenom Bgoanbs 35% (gemsbadg wo Lbg., 2012).

I.5. 339656590 56M3>GnbdGMMab Jomgds s 3d3dm33mmg3s

bbgowsbbgs 3(39bsmgmmn bgomanmo gsdmombggs magobgdada
35bsb0smgdgmn smMIs@BoHIM3J3bgma bogmngMgdgdal dgd(339mm-

300, 5bndbyyemn BogomngMgdgdo, MHmBmgdas (36mdamas goghdgomgdal
LabgmBmEgdnm, dofomssm BoMdmuagbamos gogMgdal, Ggm3gbag-
mo  Bagmogdal, bL3oMEdab s Lbg. Lsbom. gogmdgomgdo GoGome
35dmnygbgds  33980b  3OmENd@gdob  Ggdbmemmansda  bL3gogn o
sMm3o@0lb Jgbadgbo. smBa@ e (39606993l ImMal gHom-gHomn ao-
ImBgmemo sgamo MdaMogh dgambosmsl  (Thymus serpyllum). ymgg-
039 D99mombadbnmnmsb godmdwnbstyg, bagommm dog0Rbog gsdm33-
mgnmoym s 388mygbadamoym dgadmbratol sMm3s@Bsc3dmaddbgema
bozm0gMgdgdn, 3g3amddn, Bysm-bdnM@nsba Baggbal Loboo.

Ly, I15.1. 3gagmbrosts (Thymus serpyllum)

53 30Bbom, 0)3330)0[) QO(34)C0 @gﬁ)o@)mtﬁna&% 3936 (390900,
3ogdg goddMmamn s ogdn39s(398mo  dgaJmboamal  dobabdgws
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boBamadabash ©sdbowms Bysm-bdnM@osba boygbn 40%-ns60 gomnmal
L3oEEb 3o8mygbgdoom. sIMBsEBMIMIJdbgemn BogomngFgdgdal as6-
LabEgMalb BnDboom, 250 dm dgadmbratol byse-b3nmEnsba baygba
350@dbomn 0gdbs go8ymeg dodMdn s LadggMowsm asdmabgmaems
396&0b-gogcals (336@060: 0gM0-90mg60, 2:1) batgzom. 39b@sb-gog-
0060 BMO7J(30900 209MH@00bES ©s Jmbes ombymmggds Na,CO,-0ls
bLbsF0b ads@gdom. 393mga, gos@sboemn adbs L3gz0smm@ Babal
Fedgmdo s smfimgmagds dmbos bmdadem momsbolb  §qd3gGed-
60Dg. ©53mMb(396@MaMgdnmo BHag300l sbsmaba RsGofms  godyMa
JOmds@maMognals dgomeno.

13

6
) 16
1 4 19
17 18 |y
1, 9 10“ s 15
L 2
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g ) LR R T D N R B |
Teoe it

LA ARL L ARl
a = = » o=

6sb. 11.5.1. 3g3dmbrstisb Bysem-bL3nMEnsba Boggbob sGmIsEbs-dmId3dbgma
Bognggdgdab g3b M JAMIsGmaMads; 3. a-306460; 6. at(3960; 7.
mndmbgbn; 9. §g306mmgbn; 12. mabsmmmema; 13. 33633 369mema; 14.
003memn; 15. (308Gmbgemmbo.

JEmM3sGmaMogommds sbsmnbds godmagmnbs, Hm3 dgadmboatal
Byom-b3n@m@nsbo boygbo Fgozegb Lbgswsobbgs oMM Bsmdmdddbgm
bogmngMgdgol: a-30bgbnl, dof(3960L, ™Madmbgbal, GgM3nbmmgbal,
0bsmmmEnl,  3oMgs3Mmmoal, ®modmmab, (308GMbgmmbals s bb-
3005 bobom, Gm3gmoms dmenl ©mBabsb@ns a-306gbn. smbndbyema
bagMomgdal aodm dgaJmboatsls Bysem-bdnm@nsbn baygbo babosmwgds
L3gogagnMo dmogfo sAM3sGom ©s 3absbdgbmbomos dabo gsdmy-
96905 L3390 3GMEM]Ggddn simMBsGobaGmEnl Laboom.
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306000006, d9aJmbratals Byam-b3o@m@osbo boygbo dngnhRbag 8nbbo-
36030 38l - dommmgon@om sd&omfo 3396000 ©bsdaGNl &g-
Jb6mmmanada asdmboygbgdmaw, s30@md gosbyms dgbbsgmamoaym dobo
B9bmmGn bagMmgdolb 3gdsanbermmds. 58 80bbno  gedmygbgdemaym
Gmamz 030bgdM0g0, 0by Memgbmdmngn sbsemobal Jgmmmgdo s
aanbes (36mdamo s dmangMomo ¢36mda bogmngMgdol dqd(33gemmds.

FeogmbmoyMn  bogmogMgdgdol  mz0bgdtngn  asdmyzmgzol
30dbom, 83mygbgdmemn agm bobGgds N-dmmsbmmo: ddsmdgsegs : Bysma
4 :1:2 ©d 83(9063600’) @obogamgadmgmﬁn 0336(')@‘360 603(4)-
®960b bodogdmoe 3o Lab@gds - JemmEmeymmdn: dgosbmen (80:20).
BogmbmoMn  bocngfgdgdal  Jomammal  JOm3sGmamMsdgda asd-
003600 AlCL-0ls L3oME0obo bLbsMom s gobomabol Mgod@ngom. mb-
95gbm3eban JMHMIsGmaMadgdo 3o - nsbdmEBomgdamo Lmmaysbaoemal
3993000 Obgmxgbmazsbo JMmBs@mauMadal dmbs393983s gs8magmnbs
(36mda Bogmogfgds, Gmdgmo bobosomwgds Rf-0,8 s dabo dgbo-
dodabo mogs godymezbgdol dgmgasm a30dmg3l 0b@gbbomMa ygomg-
™o ggob modol. smbadbymon bogmng®gds o6 dgqbedsdgdmems o3
960 Gobmmdgogol, M3 moabsbl, M3 Babmmammadnwgdl, dogmMsd
0D0gmogmb  BMEIMbMByBnbmsb  JHMBs@mamegommo  dgoafgdal
dggase asdmgmabos dsomn dbgsgbgds (Rf > gl dggmgcommdaly
80b3(93000) (6s5b. 11.5.2).

63b. 11.5.2. 533mImmg 3nmMn gggbmemeMa b53M0gdab mbgmenbmzgsba
JEMIs@maads. | - 5(398m3360emmbo; Il - a - 3mbagbrmaba; Il -
Bm3mbmba§nba.
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JOmBs@mamogonma dmbs(393960L gomws, badngdgmn bagmngg-
3o godmaym Lbygms Laboo 3Mgdoto@mmee s Rag@emos Lbdgddme-
0 8bsmndgdo o eEanbos mMEmmdal §gd3gMmeges. badngdgma
Bogmogfgdol mm@manobgggma L3gdgmoa: (EtOH) A, 201 68, 249 69,
298 63. 0bggoboogmo b3gd@mo (bL3-1) 2923, 1596, 1458, 1373. (bob.
1.5.3-4). Lsdogdgemo Bogmng@gdal memmdol §9339Ms@mGs dgoma96L
257-261°C.

1,0}

TR

01
249

Abs
298

g

600
Wavelength (nm)

6sb. 11.5.3. bydngdgma bagongFgdab Mm@ Msnnbggfn b3gd@Ho

6sb. 11.5.4. bydngdgmn bagmngFgdab nbgMsbamgma b3gd@Mn
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bgdmombadbymn  dmba3g39d0b s 0boogousemGo  gmM-
3mbmbg@nbal Jgatgdal Logndggmbdyg, obnbo s@dmAbrs gFmdsby-
o0l 0gb@ M s Agdlb Jogm 3Mg3smadmom gsdmymaama bogfma
096G R0 (30M©s Mmamm i BmmIMbmbgdnbo.

HO

AmG3Mbmby@nbo C. H. O, Mr- 268

16 1274

FOOHBMbmbgBnbal Mommgbmdngo asbbabmgmolb dobbom wawy-
0bws LoobyFo JAMBsGmamaganl m3@ndsmMa Mgyndo s Y3nMgg-
gl gmgeabs, @sagbomn agm m3@ndscnn@o Gomemab bogcdg. o3
30Bbom gobbadmgms Rs@omems 201 63, 298 63 s 249 63 Gornmab
Loafdgdg. BMEIMEMBYE0bal Fgbedadabn 3ngo ojlbodsenya ggo-
omdoon ©sgngbomes 20T 63-by. gmEIMbmbgGobols dgbadsednbo Jom-
do@mamagammo 3030b 3g303980L MM - RT dgocaqbl 42,18 bor-b
o 30b3s 3Mb(396@M3(3008 dgaJmMbosmal Bysm-bdnMG0sb gduEMsod@dn
390003065 0,583/em (6sb. 11.5.55,3).

I

42.18

|

] £ £l w©

65b.11.5.5.(5). 3mFAEIMEMBE06ab bombyn JAMIsGmaMsds
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i —cinaroside
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65b.11.5.5(3). 393mbes@sb Bysem-b3n@Ensba bsygbab baoombya
JGEm3sGmaMads

306500056, dgaJmbrsols Bysm-b3nG@asba baygbo gomgzsemal-
Bobgdmemos dommmgom@om @0 3398000 ©o653s@0b ©obadbe-
©90mo®, o80@m3  gomsbyms  m30bgdMnge  dgbbsogemaemogm  Babo
gogmbmoan BogMomgda. Jomameoal JMmBs@mamaggonl 3mbasg-
39000, 3gadmboamsl Bysm-b3oMEGosba gJbEMagdEnwsb gsdmymgega-
™0 goomd(39&o@0sbn  gMogdins dgnzezb 339mga  Brregmbmoargdly:
Aoobl, 3396M(39@00L, mMogmmobl s sdseoa Rf-ob dJmby ¢)(36md
BogmogMgdol. s@bndbgmo bogMmgdo aodygmagbgdgmos AlCl-0ob L3om-
&nsba bLbsMom. og3g Mbos 50b0dbmb, HMmB ngnzg gonms3g@o@nsba
BMdg(300L  JMmMBoGmaMads, Mmdgmoz add¢mazbgdmemons  35b0emabol
953&0g0m, admggs (+) 3989g0bals, (-) 93035899060l s gormmgze@g-
Jobals dgbadedal 06@gbLbon® goM@abggH madgdl.

4mz39em039 bgdmambndbyyemnsb a59m3nbafg, a50byos
353mM33mgmoym  BeagmbmoyMo  dbgdal  sbmda  Bogmagfgds.
58 30Bbom, ngo asdmogm 3Mg3sMommom, assmgdyma 0dbs Babo
@ Mon0byggMo, 0bgmsbomgmn b3gd@Mmgdao s sbggg asobababemames
mmdol §g33gGa@Ma. 3sts 530bs, Mbms 5¢0bndbmb, GmAd ¢(36mda
bogmogfgds mogobo Rf-oon o mogdolb gaygMgom, 0gb@nmmdsl o3~
9003698005 (30650mMDo@c06 (QvﬁmgmqmnEob 6@‘(’]6“’%0@0”06) dndotmg-
3080, 880@m3, 3Mg3sModmmon gsdmymane Ladogdgm Bogmagmgdal
Rom@otis 8593000 JnMmemobo 4 N HCl-0b bysmbLbstoom 8memmatyg
Byemal 885B5b5by. 3nMmmEmads@o as3s(309 Mmmsbab §g33gMadmmaduy
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o a53m3B3mamyg gonms3g8o&0m. JMHmdsGmamagomgdal dgmgaswo
300MM0De@nsb godmbgmamyema bogmngMgds smdmAbms mgm-
mobo, Mo bEe Jgbodadnbmdadns nbrogamysmyda (3060Mmbowal
30OME0DsG0s6 383mbgmaramm Bogmagfgdsbmeb (Bob.11.5.6).

63b.11.5.6. (30656 BaEOb ©S Mmgmemabab Jomsmenb JHmBsGmasds.
LobB33s 6-dmsbman: d3sFIgozs: bysman (4:1:2). 1. badagdgma Bsgfon;
2. 0bnzo Yo (30656Gmbarn; 3. 3nEMHmemnbob 3Gmeoyd§n; 4.
0bngaysmyMo mumgmemnbo.

a0MEs  3nfMmeodalb  dgmgaqgdobs, L3gd@GemaEn dmbsa393g-
domo(3  oEanbes  bLadogdgmo  BogongMgdolb s  nbrogowmsrmnma
(30656mbaal 0gb@nEmbs (65b.11.5.7-8). badagdgemo  bogmogMagdals
M@ Monobggmo bL3gd@oa: (EtOH) )‘80520768’ 256 63, 348 63; b ab-
BMBomgmo L3gd@mn (bL3-1) 2923, 1604, 1658, 1458, 1374, 1272. Le-
dogdgmo bagmogFgdolb memmdol §933gMe@ s dgormanbl 240-242°C.

1,0-|
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Wavelength (nm)

63b.11.5.7. badngdgema BagongFgdab NmEMsnabggma b3gd@Ma
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65b.11.5.8. badngdgma Bngmnggdab nbgMsbomgmo b3gd@mo

5333560, d93dmbratol gmogmbmowy® Bsbormdn ©ogndLatg-
o 936mda 60gmngmgds 5mdmBbos (3065GmDbon (mmogmenabols

OH

30636mbagn C H, O, Mr- 286

21 20711

(30606mDaEol Homeabmdmngn aobbsdmamal 3abbom, RsGomwms
dobo Loobamo JOmIs@mamognmgds. Loobamo JOHmMIsGmamogatgds
dmbes 207 63-bg, 256 63-bg s 348 63-by. oo dmMAL, Bodbndseny-
0 BoMonmdal JhmBs@mamogonmon 3030 gsdmgmabos 348 63 G-
mab Log@dgdg. (30606:mBaol dgbodadabo JHmIsGmamogommo 3030
d9303900Lb @A™ - RT Bgoagbb 27,466 Bo-b s 80bds 3mb396@ o=
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(3098 393 Jmbrsmsl Bysm-b3nMBnsb bsyq6dn dqgewanbs 2,7 3a/m (Bsb.
1.5.53,a).

P e
27.466

——— ]

L

B & £

65b.11.5.5. (3). (30656mBaab boobyMa JAMBsGmaMsds

Qn@gﬁb@‘g(ﬁm@o 8(*760(33836007, 0(936@)0%0(30(4)36‘3@0 6030703(4)-
906930 - @mEHIMbmBY@nbo s (3065MMDawa babosmwgdnsb 360dg6gmm-
3560 domeamaon®o  sgd@ogmdoom. Q)‘QJGgﬁGoHn (Qwoor). Medicago) 5
3o60bgygMm  obyy d39006 LodymMado (Trifolium hybridum) odmoBg-
Boema 0gd6s 0bmgmezmbo gmEmMbmbg@nbo s emanbos dnbo go-
BMgbBHMaqbmmo m3z0bgds. saMgmzg omaqbamos, HmM3 BmMEMIMbmby-
Bobo  3sbybabdggdgmas FMgdmmend@omm obybirsdy (zmbbsg
(36m39mgddn s 3oMmbgdda. bs339830 TGN FMGHIMbmMbyB -
bo o dnmbobobn A, goMongdbgdnst mgadmdn do@mbmdnca ggM-
396@g00b @abdamgdnm. abmgmogmbadl odgb Lobamggdmm gb@mm-
30690 989J&900, @dRgdmIR ImiByrgsgh aum-bobberdshrmgms
LobBgBsDyg, 9330699896 LodLogbal BomdmddBal Mol 3L. o@agboemns
q3mﬁ8m6m63@060b, ﬁmam(ﬁe czgn@mab@ﬁ)magﬁ‘gqm, ob333 oB@omdbn-
6@ 9Bgd@nemds. (30650mMborl gedmbagmmo o3l 3n3modm-
&gdofo  m3zabgds. (3060MMDowo  sEgdomew Imddgmgdl SbmEGab
330Dy, o 0bgg3b bamhgbn sbmEBoL s JoMmmgebsl dgd(30Mgdol
Lobbemdo o33l 438sMnbmdom esgeEgdnm (3bmggmgdda. (306~
sMmbapl goshbos 30dmmndogdnmn s 9bGogdmmabEgmabama of-
&ogmds (Bsbgo o Lbg., 2004; do@n, 1968; bogom ws Lbg., 2001; §mg-
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maqbmbo s bbg., 2002; 8w s bbs.,2009; oymesdgza, 1988).

%mﬁBmBmGa@nan o GoBoﬁmcboggnb oB@nﬁog‘)ndoQﬂgﬁn od@)()am-
3o (3386) 390mEoom 3goagbl, dgbodsdabew, 21% ws 54% (gqroﬁnda
s Lbg. 2013).

II. 6. domemanyFa sJ@0yMn 363358 nb ,Georgian Vitae rimas
XXI* 0053b500930b §9d6memmanab 333435398

GBmamB3 0339 900badbs,  3gmgsolb  8aDobl  Bomdmaggbos
3936090 mo sbadaomgdnma ygumdbobgmma Badmdmdol domeam-
3060 5J@om@o 3398000 ©3658580L ©s8Daadal Moz0mborm@a
&9gbmemmanals 39343sggds. 53 dobbom, 3otggm Goado Rs@omgdyma
0gd6s Gogo gdL3gc0dgb@gdo, Mmdgmms Logndzgmdgi Ggdbmmmao-
0bogol ImobMgdmm abaFMggb@gddn (36mdamo BogMmgdolb aggM-
oo,  godmgmnbes  sbamo, dammmmgonfe  od@oymn  dybgdfnga
BbmEaEa BogMmgdo. 390dme, LoggMegal gm@mdbal 3mamEdn sm-
3mBbs o(398m3960rmmba (BMBOGOBO), bogggMogalb ymemdbol & 380emdo,
&obb-MgLggMa@Mmmol gezmdao GMobl-3n(3gan (qumggo@an)
s £-3060g3gMabols  gemm3mbon, obggg, 39bob LGomdgbmnwgddgad-
(33900 3Mb(396@Mo@da  GEBL-FgbgaMe@Mmmmmsb, €-30305396M0bmab,
G9@®3gfrnm LEMIYbgdMb ®s Lbz. LENMOIbMEEdMsb gfMmoE
og3ngboMes  m0gbsbn a-3mbawgbomoba. 83sLmeb gHomem, ombsb-
0365305 393 JmbosMal smBsGmem gduEMSJGT0 dommmgon@an of-
&oMn  0DMBmOgmbal  BMEMIMbmBYEGNbol s rmgmenbals  gemyy-
3MDo@ab-(3060MHmMmbowal godmgmgbe.

gmggmogg bgdmombadbmmomsb gsdmdwabaty, 80%sbo aym &g-
Jbormmann® 3Gm3gbgddn 0gb@ogaamgdgma dommmgon@an of-
GoMn  bogmagfgdgdal dogbodsmm@o  Mommgbmdam  dgbsmRxmbgds.
306739l gmamobs, 94b39Mndqgbdn Ro@omms LoggMmogzal ymmdbal
3aE06 BgbmmuE BogMmms Jomgdal m3Godsmyto Mgz0d5d0l
Jdgehggal 30bbom. 88 mgambsdnbom, gomsbywms amggbamaym 3ob-
9ol Lbgaobbgs Moombgdda gogM(3gmadamo Logg@agal yumdbal
330 ggbmema@o BogMmgdal 393(339mmds s domn gdbGGagz0-
ob m3@ndommFo 3oMmmdgdo. 88 80dbom  as8mygbgdama aym sbsdbal
(q;oq_;ﬁmb 33@0), 3oMgbabals (obmgbo), 4obddsmagemals, boggatgmmaol
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o Bnbobomal smanmasgt3gmgdal Logg@agal 3ma®@0, &9460347-
60 Lodbognlb 3gMomedo (6006(*)6(3 gn&dbob go000393ds3980b Bomhg-

Bo). 29b&Mag300L batnbbdg owanbos abgma go@mMEgdal gogemg-
bo, MmamMn oMol bgomgnmab ©ogn3da3gd0b batobbn, gmebmmol
3Mb396@Ms0s s ggbEMog300L MMl babamdmngmds. dncmgdyma
Jg09a9d0 BomImmagbormoas bob. 11.6.1-12-0b Loboo.

¢ o/ Y-Values

\

©53)3853900
b56Gobbo,8d

O B N W A U O N ® ©

0 0.5 1 1.5 2 2.5

63b. I. 6. 1. @37 (3353980b baabbab gs3mgbs 3emg@mEab Bysem-b3nMEnsb
65949630 LagFAonm ggbmemu@ BagfMmms EsaMm39d5dg.

Bmamez 8mba399980 a30839693L, 9JLEMSJ00b batabba «3-

M3OM3mEogm  admgoEgdamgdsdos  mdogd@ob o 3353500l
botnbbmsb. ggbmemn® bogMmmms dogdbndsenymo asdmbogmosbmds ©s
Jdqbodsdnbo, domo 3mbzgb@Msins Bysm-bdnMGoob boygbdn 0,533
BmBoor g (385(3900L Jgbodadabos, bmemm dgdwga godmbogmasbmds
33060905 ©d 2 33 DmIom ©agu(385(3900balb ombgsb 3,5 a/m. odqsb
359m3nbaty, gobamgamabbabgdgmos, Gm3 3mgMGoL Byse-Ldom-
B0sbo ggdbEMog@&gdal dobomadom godmygbgdymo 0dbglb 0,5 33 dmBdom

©3J7 (39539890 mdagdo-
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G/ Y-Values

4.5

4

35 \

, AN

25 \

, AN

15 \

1

@5g38563000
05 bacolbo, 39
0

0 0.5 1 1.5 2 25

63b.11.6.2. @37 (335(3980L banbbab g33emgbs 3mendgfmmao
36m3b6GM(305600006930b o3MMz935Dg 3emgMEab Bysm-L3nMmEnsb 6syg63don.

o3 dggbgds, bgomgnmol ©od39s(39d0b batabbol aogmgbsl
3mendg@mao  3HmobBm(30560006530L  3o3mbagmosbmdady s dgb-

08580bo, oo 3Mb(396@Mo3nady bysm-b3n@mEnsb Boyqbdn, bommag
Robl, Bm3 0,5 83-sb 0bygds a08mbegemasbmdol jmads. ngo 0b@qb-
Lom@os 188-1,583-0b 068gM3zoemdn, bmemm 1,5-2 33-0b 0b@gG353n
359mbogmnsbmdals 3mgds @Gm bogmagd 0b@gblbonMns. sdgwsb ao-
dm3nbsfyg, 3mendg@mo 3GHmab@m(3056n0006960L godmbsogmnsbmdols
035LOdENboms(3 Jnbsbdgbmbaemns 0,5 33 bmdno odm (385398

barmgamoab as8mygbgde.

ol Y-Values
2.5

2 _—_\

15 \
TSN

05 @>32pBg00L
batolbo, 33

1

0

0 0.5 1 1.5 2 25

63b. 11.6.3. @5g(395(3930b bonbbab gs3emgbs mmngmdg@meyma
36m3bGM(305600006930b o3MM39d3Dg 3emg@Eab Bysm-L3nMmEnsb 63ygbdon.
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€8/ Y-Values
450

200
350 _\\
300 \
250 \
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50 ©3§09a0539008

bs@obbo, 33
0

T T T T 1
0 0.5 1 1.5 2 25

63b. 11.6.4. 057933539800 bamabbab 333mg6s 3389dnbgdab saMmm3z93%y
3Gl bysem-b3oMGnsb baygbdn.

093903968 3> dsEILEYMS,  MMI  Pgbmem@  BogMmmo
o3Mm390s JmgM@ol Byorm-bdnMGnsb boygbgddn 3M3MHm3mmsomemns
3aME0b ogdn(395(3930L DmBabs. MmamE(z LogMom ggbmeagdal, abg
(350039900 BabmmaMo gamsqdal godmbogmnsbmdedy s dgbsdsedo-
Lo, 3o 3mMb3g6@Mo300Dg Bysm-b3nMGnob Boyqgbgddn, 360336gemm-
3960 ogd@mMEns @adm(385(3980L bafabbo s Mm3Gndscm® dmBowm ao8-
mgenbes 0,5 33-30y dmBoo @adn(385(3900.

Cale Y-Values
8
7
. / \\
. /
4 7
3
’ go3bererols
1 3066960G605,%
0

0 10 20 30 40 50 60 70 80 90 100

Bsb. 11.6.5. gosbmemab 3mB(396@M300b a33emgbs LygGom g3gbmemgdabs
©33(mM3933%g 3mgMmEab Bysm-b3nMEnsb 6sy963dn.
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Bmamez baboba a30h39693L, gosbmmob 3mb396@Mas0nl (33m-
omadabslb 20-90% 0b@gmgomdn 3ema@m@ b Bysem-L3oMEneb boygbgd-
do LagFom ggbmegdol @ogmmggds oMol sMsgMmagatmgaba. 396-
dme, Lagom ggbmmgdals 3mbzgb@Mmazns 0b@gbbonGan ndMpgds
20%-0560056 40%-3g gorsbmemal godmyqbgdabols, 40-45% dmemgwmda
M0l 9860d36gmm  aobbbgeggds, bmmm 60%-©sb abygds ggbmema
bagFoms 3mb(396@Ma300L 33061985 3rgm@ ol Bysm-bdoME0sb bay-
96d0. 5Jgsb godm3mnbafg, LagMmm ggbmmagdom oMo 3egME 0l
Byom-b3nm@nsbo boygbol dobomgds 30Dob3gbmbaemas 40% gomnmals
L3oMENL aodmygbgds gdbGMeggb@al Loboo.

Y-Values
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4.5
a4
s / ~.
25
2
15
1
Josbrgmo
05 3OBGIBOHG05%
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0 10 20 30 40 50 60 70 80 90 100

6sb. 11.6.6. gn36memab 3mb(396@M3300b g33emg6s 3mEndgMmma
36m3bGm(30560006930b oaMmmM3935Dg 3emgMmEab Bysm-L3nMEnsb 6syq63n.

o3 dggbgds 3meadgfmo 3Mmob@m (300600006930l ogmmggdal
3aM&ab Bysm-b3oMm@nsb bsygbdn, sdos sbammannn (330mgdem-
ds 800603695, 20-40% gorobmeol gsdmygbgdobsl, o3 06@gmzaemda
3mmndg@mmao 3Mmeb@m(300600069d0L dEs GodboGwgds 2,5 a/wm-
6 4,2 a/m-8g. 60% gosbormol gs8myqbgdobisl d3mmndgMmman 36m-
5b@M (30560006950l 3mMb(396@ (305 MbEsmobmbom Jmadymmdl ws
90% goobmemoo gduEMogznnbslb dobn Gomegbmds dgoraqbl 2,7a/cm.
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65b.11.6.7.90156mmab 3mB(396§Es300b 353965 MemoamIgma
36mbEm(30560006930b aMHmMzggd5dg 3mgMEab Bysem-L3nMGnsb 63yg63n.
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65b.11.6.8. §0156memab 3mB(396@Ms(300b a53mgbs 3589706930l EoaMHmz9dsdg

3Gl bysem-b3nMEGnsb boyg6an.

3989906930b ogfmzggds 3mgm@ab bysem-b3o@mEnab boygbdn go-

mabo@gds magnbgdamn 3Grmmolb babom. 396Gdme, 20% gmsbmmal ao-
dmygbgdabal 35@qdnbgdal Mommgbmds bozdemm doamns, 3594Lnd¢xal

sbgglb 40% goebmemoo gdb@Esgzonbsb, bmmm gmabmeol 3mb3g6-
&Mo300b dg3amdo DMaLLL, 35897d0bgdal Momogbmds 3mgMmEG ol By-
o-b3oMB0sb boygbda ©3bndzbgmmme 0dMwgds. bgdmambadbyma gquL-

39608968 90L 3gmgasm bommaw Rsbl, Hm3 ggbmmamo bsgHomgdal
s dobn 39350089690 ®aNBISL gdLEMeg(300bmZz0L MG Ndaemyins
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40% goomob bL3aMENb godmygbgds.
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° 0 2 4 6 8 10 12 14 16

65b.11.6.9. 3ym36930b MMl 353mg6s bygMom g39bmmgdab saMmggdaty
3Gl bysem-b3nMEGnsb boygbdn.

Bmameg 9db3gc0dgb@ob Bgmgagde a30839693L, MmMaL bobam-
dmngmds 3603369mmmzabn Bod@mEns 3emg@m@ol Bysm-bdn@MGosb Boy-
9630 LogFom ggbmegdal 3mb(396@Ms(300bm30L. @aym369d0s6 10
ol gobdsgrmmdsedn 0b@gbbonMem 0bMgds LogMom ggbmmgdol
3Mb(396@Ms(300, bmmm 398mga gb DS 506G gbLayMns 10-14 ©mal

356353emmdadn. Ro@ofmms 333063908, 14 omol 353mga Bgbmeaca
B03m0g69gdal 5606@gbLomH sl Bgbmma® bagMmms MHmBgma

®3958980 dqgbedsdgdmms. (300b d58mga godmzmobos, ®m3 14 ©emo-
060 oym3b698ab dg8maa 65yg63n gqbmmnE bagMmmms s600b@gbbomEa
omEqbmdMagn DMws gsdmbigmmons doMnmomam dmmndgmmmn 36m-
0b@M(3006000bg50L  3mMb(396@ 300l 5@ gdom. gnbsnwsb, msogznwsbgy
30Bbo ogm ababymoa, Hmd domgdamo ymgoemaym  3emg@m@ob By-
os-b3oMGosbn boygbn, goxaMgdmmo dgmamgdom ©adammdmeg -
0 ggbmen bogMomgdom, 880@m3 80bsbdgbmbomaw 0gbs doRbge-
mo 94LEMoJ300L ML aobsbaMdmnggds s 14 @nsbo 3gGomoal
asa@dgmads. 5dgosb godmdmnbamyg, Mm3@ndsemfmn ©oymgbgdal pMmu
3oRbgmemo nym14 mosbo 3gGomen.
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6ob. 11.6.12. oym3693ab Mmab as3mgbs 33897§nb9dnb sgMm3zgdadby
3Gl Bysem-b3oMGnsb baygbdn.

9098900 330h39698L, MM Logggmegal 3mgMGoeb ggbmenmma
bagMmgdoom dwopstn Bysm-b3aMmEnsba bagqgbals dnbomgde M3 ndsem-

M 39M0dgBHgosE asdmgmnbms JmgMGob ady30s(3900b bamabbo -
0,1-0,5 33 dm3om, goabmmal 3mb3g6@Mazos - 40% ©s oymszbgdal
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BRIEF OVERVIEW OF THE THESIS

Actuality of the theme. Scientific studies showed that lately the health
condition of the earth population is deteriorating. This problem is associated
with such factors like: deficiency of vitally important supplements for hu-
man body, ecological problems, modernization of food products, nutritional
deficit, stress and etc. Intensive usage of chemicals, exhausted soil and ge-
netic engineering greatly decreased the number of micronutrients residing
in the plants, as a result it is already more than 100 years that human is
born with constant and hard deficit of such elements. Modern lifestyle has
greatly changed the structure of nutrition. The usage of macro nutrients in
the nutrition ratio (fat, cholesterol, saturated fatty acids, simple sugars) and
rafinated food products were increased, though the number of necessary
micro nutrients (food fibers, vitamins, micro elements, non-saturated fatty
acids and etc.) were decreased.

Almost 600 to 650 different type of food substances are vital for hu-
man body cell functioning - nutrients, which are irreplaceable and are not
synthesized itself in the human body. For about 32 different type of food
products, more than 15 vitamins and more than 20 microelements should
be included in the human nutrition ratio, their elimination will cause the
mortality.

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

Human health depends on genes for about 10 %, on medical interven-
tion for about 15 %, on ecological factors, nutrition and lifestyle for about
70%. The given situation lately caused the leading scientists to believe that
the most effective solution of the problem is to produce BASF, which could
fully satisfy the demand of the organism with irreplaceable substances.

Usage of the BASF, which is doubtless important product, has the fol-
lowing advantages: 1. quick regeneration of the deficit of necessary food
substances; 2. adjusts the food upon the individual needs; 3. increases the
strength of resistance against the unfavorable conditions, due to cell fer-
mentative defense; 4. Increases and intensifies binding unnecessary sub-
stances and their discharge from the body.

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

Above mentioned claims, that newly scientifically proven technology
of biological active supplements is an actual direction that should be stud-
ied.

Goal of the research. The goal of the research was to establish tech-
nology of natural biologically active food supplements originated from the
grapes - BASF and identification of new biological active food supplements.

Research tasks:

Research and usage of concentrated juice made from Saperavi grape
variety;

Usage of Saperavi vine stem as grape processing leftover and studying
new biological active substances;

Study of the leftover after vine trimming and making natural stilben
concentration from them;

Usage and research of aroma forming and phenolic components of
thymus serpyllum spread in Georgia;

Maintaning the technology of making non-alcoholic biologically active
food supplement originated from grape.

Scientific novelty

The existence of biologically active stilbenoid glucosides: trans-resver-
atrol glucoside trans piceid (4',5 - dihydroxy-stilbene-3-0-B-D-glukopyra-
nozide) (polydatine) and also e-viniferin glucoside were identified;

Biological active substance acetovanillone (apocynin) was identified
from saperavi grape stem and its biological activity was determined;

From water-ethanol extract of thymus serpyllum: biological active iso-
flavone - formononetin and cynaroside (luteonile glucopyranoside) were
identified; also their antioxidant activity was determined;

Natural stilben concentrate is made from one year vine sprout, besides
stilbens, it contains lignan - a- conidendrin;

Antioxidant activity of the phenolic content of BAFS was determined;

Practical importance of the thesis
Technology of making biological active food supplement (BAFS) rich
with active natural phenolic compounds originated from grapes was estab-
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lished;

BASF among the phenolic compounds contains the following biological
active trans-resveratrol, trans-piceid, € - viniferin, apocynin, a - conidendrin,
formononetine, cynaroside and etc.;

BASF belongs by its functionality to the product which is characterized
by antioxidant activity, which has curative-prophylactic value;

Based on mathematical modeling BASF “Georgian Vitae rimas XXI”
was projected due to informative-analytical database.

Il. EXPERIMENTAL PART

I.I. Research methods and objects

Objects. The objectives of the research:

1) Concentrated juice of Saperavi grape - which was produced at
the enterprise using - three-stage direct streaming evaporator “EC 316/3”.
(“Della tofola”, “Fenko”). LTD “Gruzvinprom”, Town Gurjaani.

2. Water-ethanol solution made from Saperavi vine stem. 2010-2012
Saperavi vintage grapes were selected during their technical ripeness, due
to its appellation zone, particularly from Akhasheni (papris veli), Kardenakhi
(Akhoebi), Kindzmarauli, Tsinandali and Napareuli vineyards. Water-ethanol
solution of Saperavi stem as leftover after grape processing was used. It was
dried at the air, then granulated. Water-ethanol extraction methods were
used.

3. Natural phenolic concentrate containing stilbens. One-year vine
shoot was used (vine trimming leftover). The vine shoot was granulated
for stilbens extraction, they were dried at the air and extracted via ethanol
under the heat conditions. Due to special scheme of extraction we got the
phenolic concentrate containing the stilbens, which was used to produce
biologically active food supplement.

4. As aromatization the water-ethanol solution was used made by up-
per part of thymus serpyllum picked in east Georgia, particularly from re-
served areas of Tusheti. The granulated and air-dried raw materials were
used to make solution, using water ethanol extraction method.

5. Biologically active food supplement “Georgian Vitae rimas XXI” pro-
duced according to new technological method was studied organoleptically,
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by chemical characteristics and also due to the content of biologically active
substances.

Methods:

1) High-performance liquid chromatography method. We deter-
mined the identified stilbenoids and phenolic compounds - acetovanillone
(apocynin), a - conidendrin, formononetine and cynaroside via high per-
formance liquid chromatography method under the conditions relevant for
specific substances.

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

Thin layer chromatography method for conducting the qualitative
analysis of stilbenoids on silicagel plate was used (Sorbfil, MNTCX- MN-A 10x20).
Organic solvent mixture - chloroform : methanol (80:20) were used for sys-
tem and chromatograms were developed by diazotized sulfanilic acid.

b) Determination of acetovanilone (ponicinin), a-conidendrin, for-
mononetin and cynaroside was conducted via liquid chromatography “Vari-
an. Prostar”, using the following conditions:

column - Supercosil Lc-18-DB. 25 smx4,6mm, 5um. Eluent A-0,5%
H,PO, - water solution; eluent B-50% acetonitrile; 0,5% H,PO,; 49,5%- H,0.
Speed of eluent transition 1ml/min., detector - ultraviolet. Quantative chro-
matography of each substance was conducted at different wave length: ace-
tovanillone - 269 nm, a - conidendrin - 206 nm, formononetin - 201 nm, and
cynaroside - 207 nm.

The before studied substances were selected individually from the
relevant research institutes: acetovanillone (apocynin) and a-conidendrin -
from Latvian state institute of wood chemistry (City - Riga); formononetin
and cynaroside - from the Institute of chemistry of Plant Substances of the
Academy of Sciences of Uzbekistan (city Tashkent). Those substances were
used as testifiers. In order to identify the research objects from the sub-
stances they have been extracted individually via preparation using silicagel.

Identification of individual substances from the research objects was
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conducted based on ultraviolet, infrared specters and melting temperature
point, compared with relevant reference substances and also chromatogra-
phy indication was considered: chromatography spot Rf and color after re-
vealing the spot. Melting temperature point was determined using the tool
“MEL TEMP 3”. Ultraviolet specter was done via spectometer “VARIAN”,
CARRY 100, and infrared “THERMO NICOLET”, AVATAR 370.

Quantitative spectrophotometric determination at ultraviolet part
within 200 - 300 nm interval of individual substances and optical densi-
ty for building their caliber diagrams was done using spectrophotometer
“GENESYS 10uv”. As for spectrophotometric determinations above 300 nm
wavelength spectrophotometer “UNICO” was used.

2) Method of Gas chromatography. To determine the components of
aroma formation in the aromatic mixture of Thymus Serpyllum first isolat-
ed pentane-ether fraction was used. Pentane-diethyl ether mixture was ex-
tracted (2:1). Pentane ether fraction was processed first with water, then
with 2% NaHCO, solution. To dehydrate the processed fraction non-watery
Na,SO, was added and kept for some period of time. Afterwards it was fil-
tered at 17-180C temperature and under the same temperature conditions
evaporated in a special glass vessel. The concentration was analysed via gas
chromatography method under the following conditions: the chromatogra-
phy was carried at “Perkin Elmer. Clarus 500”; capillary column - “Supelcow-
ax 10”; 60mx0,25mm. Nitrogen carrier. Speed 1ml/min.

3) Identification of catechins. Ethylacetate fractions was extracted in
advance to carry both qualitative and quantitavie determination of cate-
chins. As for qualitative analysis papare chromatography method n-butha-
nol : acetic acid : water (4: 1: 2) was used. Chromatograms were developed
by vanillin reagent. Methods of spectophotometer at 500 nm was used to
conduct quantitave analysis of catechins. Both catechins and polymeric pro-
anthocyanidins were determiend from ethyl acetate fractions.

4) Determination of phenolic acids. The ehanol from vine stem wa-
ter-ethanol solution was extracted, then alkaline was added, afterwards
concentrated at the water bath, then alkaline was aded to the concentrated
mass, then extracted with diethyl ether fraction and finally analysed via thin
layer chromatography method (Sorbfil, NTCX- N-A 10x20). As system organic
solvent - chloroform : methanol (90: 10) was used, the chromatograms were
done by diazotized sulfanilic acid.
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5) Qualitative analysis of carbohydrates. The qualitative analysis of
carbohydrates produced via acid hydrolysis using paper chromatography
method. As a system the mixture of solvents was used: buthanol - ethyl
acetate - propanol - acetic acid - water (35 : 100 : 62 : 35 : 30). The chro-
matograms were developed using ammonium chloride and alkali mixture of
ammonium molibdate (Shkolnik and etc., 1960).

6) Determination of antiradical activity. Antiradical activity of pheno-
lic compounds was identified and biologically active food supplement using
electro paramagnetic resonannce (EPR) method was determined (Gardner,
1998).

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

Analysis were done via high perfomance liquid chromatography at the
central laboratory of the Institute of Viticulture, Enology and Horticulture.
Antiradical activities were determined at Iv. Javakhishvili State University.
Ultraviolet, infrared specters and melting temperature point of subtsances
were determined at the institute of medical polymers and materialsof Iv.
Javakhishvili state University.

Il. 2. Research of biologically active stilbenoid glucosides found in
Saperavi grape juice

Saperavi grape juice is regarded as the main ingredient of biologically
active food supplement produced via technology elaborated by the team
of reserchers in the given article and as a result the experiment to identify
stilbenoid glucoside found in Saperavi grape juice was carried.

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

The grape juice was extracted mechanically, filtered and distilled by
ethyl acetate three times at room temperature. The ethyl acetate fractions
were combined and concentrated at rotary distiller at temperature of 400C.

The concentrated grape juice was boiled, by decreasing the volume
three times (100 ml of concentrated juice from 300ml). Then the juice was
extracted using ethyl acetate. Initial grape juice for acid hydrolisate has un-
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dergone the before mentioned conditions, afterwards concentrated HCL
wsa added, so that acid concentration in the reaction area was 10% and
hydrolysis was conducted at the temperature of 800C during 3 hours.

Accordingly using the same concentration acid hydrolysis was conduct-
ed during boiling. Hydrolisates were extracted and neutralized via ethyl ace-
tate, afterwards the juice was concentrated at rotary distiller and analyzed.

The qualitative analysis of ethyl acetate fraction was conducted via
thin layer chromatography (Sorbfil, ITCX- N-A 10x20; system — chloroform:
methanol, 80:20). Chromatograms were developed by diazotized sulfanyl
acid

i | m v Vi

Figure 11.2.1. thin layer chromatography of ethyl acetate fractions of Saperavi
grape juice. system chloroform : Methanol (80 : 20). I. grape juice; Il. grape
must; lll. concentrated grape juice; IV. acid hydrolisate of grape juice; V. trans-
resveratrol; VI. € -viniferin; 4. non identified substance.

New substances are developed due to acid hydrolysis, which are not
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presented in the juice, during juice fermentation they appear with little
quantity (pick N.5, RT-16, 757min; pick N.9, RT - 26,080 min), but due to acid
hydrolysis they are increased greatly (pick N.7, RT - 16,86 min; pick N.12, RT
- 26,128 min) (figure 11.2.2a,b)

Table I1.2.1.
Chromatography characteristics of research substances
Sub- Rf Spot color Revealing Reagent System
stance, N
1 0.093 Brownish-or- Diazotized sul- Chloroform: Meth-
ange phanilic acid anol (80:20)
2 0.187 Brownish-or- Diazotized sul- Chloroform: Meth-
ange phanilic acid anol (80:20)
3 0.26 Yellow Diazotized sul- Chloroform: Meth-
phanilic acid anol (80:20)
4 0.39 Brownish-or- Diazotized sul- Chloroform: Meth-
ange phanilic acid anol (80:20)
5 0.51 Bordeaux Diazotized sul- Chloroform: Meth-
phanilic acid anol (80:20)

Individual substances with Rf produced via acid hydrolysis, by ultra
violet illumination and by maximum absorption in ultra violet spectrum is
identified as trans-resveratrol and € -viniferin using high performance chro-
matography (Figure 11.2.2.¢,d) .
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Figure 11.2.2. a) concentrated Saperavi grape juice, b) acid hydrolisate, c) trans-
resveratrol d) € - viniferin liquid chromatography of concentrated Saperavi
grape juice

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

OH

OH

Ho O
HO 0 =
29
OH
Piceid C,0H,,0

2278

Mr-390

Substance N.4 (Figure 11.2.1.) due to acid hydrolysate produces
trans-resveratrol. Within the ultra violet area it is characterized by maximum
absorption capacity at 308 and 335 nm. This substance was identified as
trans-piceid (4',5 - dihydroxy-stilbene-3-0-B-D-glukopyranozide) (polydatin).

Due to the mass portion of trans-resveratrol in trans-piceid molecule
and amount of trans-resveratrol produced by hydrolysis, natural juice pro-
duced mechanically contains the concentration of trans-piceid up to 12,4
mg/l. Vacuum juice of Saperavi vine variety used in the production industry
contains up to 35,4 mg/|, the difference is caused by grape pressing and juice
concentration.

Biological activity of stilbenoids is determined towards different direc-
tions; particularly they reveal antioxidant (piver and etc., 2003; Chang and
etc. 1992), anti bacterial (Bavaresko and etc. 2008), anti virus (Orsin and etc.
1997) and other activities. Due to this activity they have curative-prophy-
lactic influence against heart-vascular, ischemic, cancer and other diseases
(Yang and etc, 1997, Szmitko and etc. 2005; Klatsk and etc. 1997; Balestriel
and etc. 2008).

As a result of the conducted experiment trans-resveratrol glucoside
piceid (4',5 - dihydroxy-stilbene-3-0-B-D-glukopyranozide) and e-viniferin
glucoside were identified in Saperavi grape juice. Content of stilbenoid is an
advanatage for Saperavi grape juice and also for biologically active food sup-
plement - “Georgian Vitae rimas XXI”, as it gives them curative-prophylactic
value (Bezhuashvili and etc. 2013).
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11.3. Identification of Acetovanillone (Apocynin) from water-
ethanol extract of the stem ofSaperavi vine variety

The research goal was to study the phenolic compounds found in
Saperavi vine stem as leftover of grape proccessing and to produce stem
extract rich with phenolic compounds. We used Saperavi vine stems spread
in different regions of Kakheti (during technical maturation period, left-
over after grape processing). According to Saperavi vine appellation zones
the following micro-zones: Akhasheni (papris veli), Kardenakhi (Akhoebi),
Kindzmarauli, Tsinandali and Napareuli vineyards were selected.

Saperavi vine stem was dried at air up to 15-20% humidity, crushed up
to 0,1 - 0,5 mm size and the extraction via 80% ethanol was conducted (we
have done the extraction by stages, duration of a single stage was 30 min,
at 80 0 C temperature). The phenolic content of the extract was studied.
Particularly total phenolic compounds, proanthocyanidins (Olygomeric and
polymeric) and catechins were determined.

As table II.3.1. data shows that polymeric proanthocyanidins dominate
other phenolic compounds, which are presented nearly with same amount
in the stems of Kardenakhi and Akhasheni Saperavi vine, but the amount of
other phenolic compounds prevails the content of proanthocyanidins found

in Kindzmarauli, Napareuli and Tsinandali Saperavi vine stems.

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

Olygomeric Polymeric
No Namg of Appel- | Total phe- proanthocy- proantho- Catechins
lation zone nols . .
anidins cyanidins
1 Akhasheni 12,9 3,7 7,0 1,5
2 Kardenakhi 13,3 3,9 7,5 1,3
3 Kindzmarauli 12,6 3,2 7,2 1,0
4 Tsinandali 12,5 3,5 7,0 1,2
5 Napareuli 12,5 3,6 7,1 0,9

The research was prolonged by conducting phenolic compound extract
via water-ethanol solution and phenolic acids and qualitative study of phe-
nolic aldehydes wes done.

For this reason the extract via special scheme was elaborated in ad-
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vance.

The following phenolic acids are found in Saperavi vine stem mixtures,
such as: vanillin, lilac, protocatechic, galis, para-cumaric, caffeic and ferulic
acids. Also 4-oxybenzaldehyde was identified. Among phenolic acids domi-
nates lilac acid.

The difference among the studied object, according to phenolic con-
tent was not confirmed. The new unknown substance was identified that
was of redish-orange spot, without any similarities with any kind of phenolic
acid. The research substance was extracted individiually as preparation on
the glass plate covered with silicagel. Individual substances — acetovanillone
(apocynin) and acetosyringon was used as comparision method to identify
the substance. Acetosyringon was not identified. According to chromatogra-
phy data Rf-0,93 and spot color, research object coincided with acetovanil-
lone (apocynin), though to conduct the full identification ultraviolet and
infrared spectroscope analysis was carried and melting temperature point
was determined.

Spectrum characteristics are the following: ultraviolet spectrum (di-
ethyl ether) A max (nm)-228; 269 ; 303. Infrared spectrum (cm -1) — 3293
(OH-phenolic); 1658 (C =0 carbonic group); 1573 (aromatic nucleus C = to-
gether with chain); 1511 (aromatic nucleus chain waving); 1450 (C-H chain
methoxyl group); 1357 (phenolic OH); 1288 (C-O-C methoxyl); 1187 (me-
thoxyl group- OCH,).

Research mixture is melting at 114-1150C. According to the spectrum
data and other data indication research substance is totally relevant with
compared acetovanillone, based on this it is identified as acetovanillone
(apocynin). Identified substance is soluble in water, acetone, water-ethanol
solvent, though poorly soluble in the cold water.
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Concentration of acetovanillone is - 5,2 mg/l. Acetovanillone content
of water-ethanol extract of Saperavi is showed in the table 11.3.2.

Table 11.3.2.
Content of Acetovanillone (Apocynin) in water-ethanol extract of Saperavi vine
stem (mg/l)
Name of Saperavi appellation zones Concentration mg/I

Akhasheni 5,2

Kardenakhi 4,7

Kindzmarauli 4,0

Napareuli 3,7

Tsinandali 4,5

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

Antiradical activity of extracted acetovanillone (apocynin) was de-
termined via EPMR method, that gave result up to 33%. For the first time
among phenolic compounds of Saperavi vine stem low molecular biologi-

cally active supplement acetovanillone (apocynin) was identified (Elanidze
and etc. 2013).
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Il. 4. Research of Stilbenoid content concentration

Due to the fact that one year vine trimming leftover is rich with natural
stilbenoids and the stem used for the research contains little amount or does
not contain at all, decsiion to carry on withe a study of stilbenoid content
concentration content and use it for the production of biologically active
food supplement was made.

Fo this reason one year vine trimming leftover was used, which was
crushed, dried at the air and an extraction via 96% ethyl alcohol at 80-90 0C
temperature using backfridge was done. The extraction process was carried
step by steo. After full extraction each extract was combined, concentrat-
ed at vacuum-evaporator and afterwards as a result of special technological
stages stilbenoid fractions were extracted.

Qualitatively some stilbenoids such as: trans-resveratrol, e-viniferin,
tetrameric stilbens and also non-identified stilbenoid mixtures are localized
in the stems. Except these stilbens polymeric proanthocyanidins and cate-
chins were identified in vine trimming leftover concentration. (table 11.4.1.)

Table 11.4.1.

Physicochemical characteristics of concentration containing stilbens received
from vine trimming leftover.

Name of indication Norm
Color Brownish
Transparency Non-transparent, condensed liquid
Taste Astringent-tannic
Total phenols gr/| 12,0-14,0
Trans-resveratrol mg/I 650-750
e-viniferin, mg/I 300-350
Catechins, mg/I 130-150
Proanthocyanidins, gr/I 8,5-9,7

Next to the stilbenoids on the thin layer chromatography unknown
substance was revealed. The new unknown subtance was identified via
preparation chromatography method. Ultraviolet specter: (EtOH), Amax 206
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nm and 284 nm; infrared specter: (Vaseline) (cm-1), 3401 (OH phenolic),
2923, 1758,1511,1457. Research substance melts at 247-2480C tempera-
ture. As specter, spectophotometer and chromatography data of research
substance were compared with indindividual a -conidendrin, they appeared
identical. Existence of a -conidendrin next to the biologically active stilben-
oids is a positive fact in the view for its future usage. Antiradical activity of a
-conidendrin is identified up to 35% (Elanidze and etc. 2012).

a-conidendrin C, H._O_Mr-356

200 2076

11.5. Receiving and research of vegetable aromatizator

Different vegetable materials are characterized to contain special aro-
ma formation substances. These substances which are known as ether oils
are presented mainly as ethers, terpenic compounds, alcohol and etc. Ether
oils are used in food production technology to acquire special aroma. Among
aromatic plants thymus serpyllum takes special place. Thymus serpyllum
aroma forming substances were sudtied, as water-ethanol mixture type.

Upper parts of thymus serpyllum were selected, that is spread mainly
in Tusheti reserved areas, the materials were dried at the air, crushed and
water-ethanol mixture was made using 40% ethyl alcohol. Aroma forming
components were extracted using pentane-ether (2:1) mixture and analysed
via gas chromatography method.
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Figure 11.5.1. Gas chromatography of aroma forming Thymus Serpyllum water-
ethanol mixture substances; 3 - pinen; 6 - myrcen; 7 - limonen; 9 - terpinolen;
12 - linalool; 13 - carvacrol; 14 - timol; 15 - citronella

Water-ethanol mixture of thymus serpyllum contains different aroma
forming substances, such as: a -pinen, mircen, limonen, terpinolen, linalo-
ol, carvacrol, timol, citronella and with different types, a-pinen is dominant
among them (figure 11.5.1.). With favour of these substances water-ethanol
mixture of thymus serpyllum is characterized by special strong aroma. Wa-
ter-ethanol mixture as purpose product was selected - to use it in produc-
tion technology of biologically active food supplement. The phenolic com-
pound content was studied.

Results of thin layer chromatography revealed unknown substance,
which is characterized by Rf0,8 and has an intensive yellow spot. The men-
tioned substance does not coincide with any phenolic acid, neither lignan,
nor phenolaldehyde, though comparing with izoflavon formononetine due
to chromatography comparision the similarty was found (Rf and due to tint
of spot). Next to the data of chromatography research substance was ex-
tracted by preparation and spectrum analysis was conducted. Due to the
given data and on the basis of individual formononetin comparision, they
found to be identical and extracted compound by preparation was identified
as formononetin.
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Concentration of formononetin of thymus serpyllum in water-ethanol
extract was 0,5 mg/l. As a result of water-ethanol extract of thymus serpy-
llum analysis the content of flavonoids - rutin, quercetin, luteonile and the
content of low Rf of unknown subtsance existence was confirmed. It could
be also mentioned that chromatogram of ethyl acetate fraction which was
revealed using vanillin reagent gives intensive pink spots relevant with(+)
catechin, (-) catechin and galocatechin.

OH OH
OH
HO Q
HO OWO
MIT | |
Il ‘ ‘
X
OH O

Cynaroside C, H, O, Mr-286

The uknown substance which has flavonoid nature was studied. It was
extracted via preparation, ultraviolet, infrared specters were used, the melt-
ing temperature point was determined and acid hydrolysis via 4 N HCL was
conducted. Hydrolisate was extracted via ethyl acetate. Chromatography re-
vealed luteonile extracted from hydrolisate, which is fully relevant with sub-
stance extracted from individual cynaroside hydrolisate. It was confirmed
that except results of hydrolyses via spectrum data research substance and
individual cynaroside were found to be identical. The melting temperature
point of research substance is 240-2420C.
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Concentration of cyanroside in water-ethanol mixture was 2,7 mg/I.
Antiradical activity of cynaroside is 21-54% which was revealed via EPMR
method.

Il. 6. Colloboration of production technology of biologically active
supplement “Georgian Vitae rimas XXI”

As mentioned before the goal of the research is an elaboration of ratio-
nal technology of producing biologically active food supplement originated
from grape. As a result new biologically active natural substances next to the
phenolic compounds was identified. Particularly acetovanillone(apocynin)
was revealed in the stem of Saperavi vine; trans-resveratrol glucoside trans
piceid (polydatin) in Saperavi grape juice - and € - viniferin glucoside, in the
stilbenoid concentrate with trans-resveratrol, e-viniferin, tetrameric stilben
and etc. Besides stilbenoids lignan a-conidendrin were determined. In the
aromatic extracts of Thymus serpyllum isoflavone formononetin and luteoyl
glucoside - cynaroside were determined.

Due to before mentioned maximum number of biologically active sub-
stances identified during technological processes was preserved. First of all,
the experiment to select the optimal regime to receive phenolic compounds
from Saperavi vine stem was conducted.

The content of phenolic compounds and optimal conditions of their
extractions found in Saperavi vine stems spread in different regions of Ka-
kheti was established. For this reason, we picked vine stems from Akhasheni
(papris veli), Kardenakhi (Akhoebi), Kindzmarauli, Napareuli and Tsinandali
appellation zones during their physiological maturation phase (grape pro-
cessing leftover). The factors influencing he extraction quality were: the
quality of crushing the raw materials, concentration of ethanol and ex-
traction duration period.

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

In order to choose which extract will be appropriate mixture made un-
der room temperature for biologically active food supplement production,
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they have been studied comparatively under room temperature during a
month of formation-delay period. After that the soluble phenolic compounds
were examined. The decrease of the amount of phenolic compounds in the
water-ethanol extract made from stems under hot conditions was detected.
As diagram Il. 6. 1 (a) shows this decrease begins after a week of delay and
within a month the concentration of soluble phenolic compounds received
by hot extraction method in a water-ethanol extract equals the concentra-
tion of phenolic compounds existed in the water-ethanol mixture of the
stem.

6
5.3cr/
5 A.9gr/! Hot extract

-8/ 4.3gr/l 4.0 gr/l
4'2gr/|4.0gr/l
4
Mixture
3
2
1
0 -

Diagram I11.6.1 (a) quantitative change of phenolic compounds of Saperavi
vine stem during one-month delay 1) initial; 2) 7 day-night; 3) 14 day-night; 4)
21day-night; 5) 30 day-night. 6) initial; 7) 30 day-night.
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Diagram II. 6.1. (b). Change of phenolic compounds of Saperavi vine stem
during a month delay

Also the experiments confirmed that the quantitative decrease of phe-
nolic compounds is caused by decrease of the number of polymeric proan-
thocyanidins, meaning that decrease of phenolic compounds in the extract
received via hot extraction is caused by sedimentation of proanthocyanidins
(diagram Il. 6. 1 b). Particularly in the initial extract distribution of polyphe-
nols and low molecular phenolic compounds made under hot conditions
was 70-75% and 25-30%. Due to a month delay the distribution was changed
accordingly: 58-60% and 40-42%. Due to before mentioned 40% water-eth-
anol mixture of Saperavi vine stem was used to produce biologically active
food supplement. During elaboration of production technology we decided
to use not only water-ethanol mixture and stilbenoid concentration sepa-
rately but also to use whole phenolic concentrate in BASF technology. We
made BASF according to different samples, which was analyzed as organ-
oleptically as well as via chemical substances. Optimal version of method
used and technological scheme of biologically active food supplement was
developed (Scheme 11.6.1.). According to the scheme the production tech-
nology of biologically active food supplement “Georgian viate rimas XXI”
was developed accordingly:

Saperavi grape is selected, processed, grape juice is concentrated at
three stage direct stream evaporator “EC-316/3” and concentrated grape
juice is received, which is stored in special aseptic bags;
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Scheme 11.6.1 Production technology of Biologically active food supplement
“Georgian Vitae riams XXI”
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Stem is dried at the air, crushed in 0,1-0,5 mm size, extracted by 40%
ethyl alcohol at room temperature kept for two weeks and water-ethanol
mixture is received, which is then concentrated at rotary distiller and as a
result concentration of phenolic compounds of stem is produced. Concen-
tration is stored hermetically in closed dark glass vessel and stored at fridge.

One-year-old vine trimming leftover is crushed, dried at the air, ex-
tracted by 96% alcohol and stilbenoid preparation benoids produced as a
result of special technological steps is extracted. Stilbenoid preparation is
combined with phenolic concentration and natural stilbenoid phenolic con-
centration is produced.

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

Coupage of biologically active food supplement is produced according-
ly: concentrated grape juice of Saperavi is selected (not less than 65 brix),
then dilluted twice with tap water, shaked intensively and 5ml/| of stilben-
oid concentration, 30 ml/| of vegetable aromatizator and 50 mg/| of ascrobic
acid is added. Coupage mixture is shaked intensively poured into hermet-
ically closed vessel and left for three days at 10-120C temperature in dark
and dry place. Afterwards it is bottled in 150-300 ml dark, non-transparent
special vessels and sent for realization.

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

Biologically active food supplement “Georgian Vitae rimas XXI” should
satisfy the characteristics shown in table 11.6.1.

Table 11.6.1.

Organoleptic characteristics of biologically active food supplement “Georgian
Vitae rimas XXI”

Name of characteristic Norm
External view Dense, syrup type liquid
Color Reddish-brownish
Transparency Non transparent liquid
Taste and aroma Special
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Continiued

Table 11.6.1.
Chemical characteristics of biologically active food supplement “Georgina Vitae
rimas XXI”
Name of characteristics Number
Extracted substances gr/I 330-343
Total phenolic compounds gr/I 10-13
Proanthocyanidins gr/I 8-11
Stilbenoids mg/I
Trans-resveratrol 30-35
Trans piceid 16,0-17,5
e-viniferin 18-23
Tetrameric stilben 5-7
Catechins mg/I 700-900
among them:
(+) catechins +
(-) epicatechin +
(x)galocatechin +
(-)epigalocatechin +
Color substances 1,995
Color intensivity (D420+ D520 +D620) 29,85
K= D420/D520 1,216

Phenolic acids and phenolic aldehyde
among them are:

coniferyl aldehyde

4 - oxybenzo-aldehyde

para-cumaric acid

ferulic acid

vanillic acid

4 - oxybenzoic acid

lilac acid

caffeic acid

protocatechic acid

+ + + + + + + + + o+

galic acid
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other phenolic compounds

acetovanillone (apocynin) mg/I 2-7
a-conidendrin mg/I 5-8
Elements mg/I

K 1008
Na 287,2
Ca 54,2
Mg 70,8
Fe 1,65
Ascorbic acid (Vitamin C) not less than mg/l | 50
Antiradical activity not less than % 130

The storage conditions should be considered in BASF technology. Par-
ticularly it should be stored in non-transparent, dark, hermetically closed
vessel at +50C for 6 months, after opening expiration time of BASF is one
month (Bezhuashvili, Elanidze, 2013).

1.7. Algorithm of technological processes

Algorithm is the technological process over a certain object, combina-
tion of special rules, activities and steps to fulfill different type of operations,
which can be used in any kind of field.

The goal of our thesis - technological process of producing biological
active food supplement “Georgian Vitae rimas XXI”, combines different and
challenging activities. Because of that we decided to create an algorithm.
First of all algorithm should support certain consumers, secondly the com-
puter knowledge basis of the technology (stored in computer hard disk)
should give the opportunity to any stakeholders (Technologist) to use the
given data and produce a product independently.

To generalize the technological process and make realization, formal-
ized description of the process is necessary, because of that we used the
following indications:

m1 - Concentrated juice of Saperavi grape; m2 - tap water; S - Phenolic
concentration containing natural stilbenoid; A - vegetable aromatizator; H
- Sugar content; M - Tartaric acid; N - Ascorbic acid; T - time delayed; t - Tem-
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perature; d1 - dilution; d2 - mechanical stirring of mixture; k1 - delay at dark
and dry place; k2 - bottling of coupage; k3 - storing.

Full algorithm of production technology of biologically active food sup-
plement “Georgian Vitae rimas XXI” is shown below (figure 11.7.1.).

[

~

3252 7grl
Delay st durk snd dry
place ky T=3 duy-nighe
= | || e
|
Conclnadon I

e J

Figure 11.7.1. Full algorithm of production technology of Biologically active food
supplement “Georgian Vitae rimas XXI”
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Conclusions

1. For the first time in Saperavi vine juice stilbenoid glucoside was
identified: trans-resveratrol glucoside trans piceid (4',5 - dihydroxy-stil-
bene-3-0-B-D-glukopyranozide) (polydatin). Trans piceid concentration in
Saperavi vine juice is - 12,4 mg/l, but in vacuum-juice is 35,5 mg/I. The ex-
istence of e-viniferin glucoside was also determined in Saperavi vine juice.

2. For the first time biologically active phenolic compound acetovanil-
lone (apocynin) was identified in Saperavi vine stem. The concentration of
the substance in water-ethanol extract is 5,2 mg/l. Antioxidant activity of
acetovanillone is 33%.

3. Concentration containing stilbens produced from one year vine
shoot is created, which contains great amount of trans-resveratrol, € - vi-
niferin, stilbenoid tetramers. Lignan a-conidendrin with amount of 3,3 mg/I
was also identified in stilbenoid concentration. Antioxidant activity of a-co-
nidendrin is 35%.

4. In water-ethanol extract of the upper parts of thymus serpyllum
selected in Tusheti reserved areas the following aroma forming substanc-
es were identified: a-pinene, myrcen, limonen, terpilon, linalool, carvac-
rol, timol, citronel and others, a-pinene is dominant among them. Also the
content of biologically active formononetin and cynaroside (lutheoline glu-
copyranoside) was determined in aromotizator. Antioxidant activity of for-
mononetin is 21%, and cynaroside is 54%.

5. The production method of biologically active food supplement
“Georgian Vitae rimas XXI” was created, which considers to use Saperavi
grape vacuum juice, phenolic concentration containing stilbens, vegetable
aromatizator and ascrobic acid.

Biologically active food supplement “Geogirna Vitae rimas XXI” is char-
acterized by high antioxidant activity (130%), which is syrup type non-alco-
holic drink. The ingerdients of BASF have the opportunity to fill the deficit of
food with vital and functional type substances and elements. BASF belongs
to functional product by its curative-prophylactic value.
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