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Abstract

In recent years, the special interest has been paid to the oxidative stress as one of the
negative effects of harmful environmental factors affecting living organisms. The oxidative stress
always accompanies the processes like heart attack, stroke, immune reactions to various

infections, apoptosis, senile or age-related diseases, etc.

To protect from oxidative stress, living organisms have developed powerful anti-oxidative
systems which can be enzymatic or nonenzymatic. The antioxidant-defense mechanisms of the
organism include the enzymes superoxide dismutase, catalase and glutathione peroxidase as well

as nonenzymatic antioxidants, such as vitamins C, K and E and flavonoids.

Flavonoids are secondary plant metabolites. The best-described property of every group of
flavonoids is their capacity to act as antioxidants. They reduce the intensity of free radical
processes. Flavonoids can protect living organisms from oxidative stress by stabilizing the reactive

oxygen species.

The aim of our research was to study the effect of flavonoid fractions isolated from seeds
and skin of Sapheravi grapes on the antioxidant enzymes found in rat liver. The objects under
study were flavonoid fractions extracted from the seeds and skin of Sapheravi grapes that had

been collected from different regions of Georgia — Khashmi and Jimiti.

The two stepped experiment was conducted. At first, liver cells were isolated from the rat
and incubated with the initiator agents of lipid peroxidation (e.g. Fe?” and with flavonoid
fractions. Spectrophotometry was used to measure the activity of the enzymes — catalase and

superoxide dismutase.

The results obtained showed that the flavonoid fractions extracted from the Sapheravi
grapes seeds and skin obtained from different regions of Georgia compensate the antioxidant

activity of enzymes due to exhibition of their high antioxidative features.
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md0gobmbo  doGmdmb®mogddo Fgodwgds ©o0gsbyML  BmEg3 MM Hobadoom s
dgLsdsdolo [oMdmddbsl O, 9649 Fgolieeml 3GMmmdlosbGoL Mmeo. 3093 9HMO
9600369m3560  96GH0MJLOIBEHO MOl  SlZMMBdObOL 8535, MMIgwoi Fgodwgds 0gmb
09godsol, OHMamOE3 Mmbm®mo, 51939 9593I3GMEMO0. 080 9950036908 ImJdggdol FsGoX™M
139JAHOL, JgOdmE: 936909wymas ClO, O, HOz:, RO,:, Op, HO-:, 5000yt o-
AM30GIOMEOoL  M©O3oel @,  dgLedsdols©, dob  BGH0MIJLoIBEHME  M30L5dYdL.
3b3M®dOobOL Fz535 HoMmBMoYIBL gO-9MHm yz9wsBy 9539dGHMIO 96EHO0MJLOIBEHL, GMIgEos
9mgddggdl  3¢sHdsdo. FogMsd, b 5©0obodbml, GMI 3060l 0mbgdol  MBsMdOLLL
ab3M®mdObol T35  33930bgds  dwogH  IOMmmJlosbGHo. dobo gl ™30LYds
©50M3009005 LdLEMGHOL 3mbEIbEHM305BY. 39MIM, IBSWO 3mb(39bEHMIE00LSL 0d0
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LOMWIRL  3OMMJLoEIBGHOL  OMEL,  beem oo 3mbEgb@®mozool M™L
3bEomJLosbEoU. [11]

B530mbM0Yd0 8093293690056 939656090 FordmBmdol ggbmem@mo bsgHmgdols
XdIBY-

RE6356M0EId0L g3y Jgbygds MO0 BgEDMOlL doMM30LLRYD (A ©s B),
O0Igd0o3 999009005 967056 LsdBsbToMdsOL BMsQd9bE0m.

JodoH0 335 LsBOHOLOM, Bsg3MbMoEMMO b5gMHMYd0 Bswswo M9gsd3ool wWbsGoom
bobosmEYd0sb, o3 oo BbJ300L Logombo T3gbstgdo XIOXIOMdOM b530gdsS
dgbfogemoo.  domo  JodoMo  sbogmdol  3M035¢35MMBOEIL  25dmd0bsty
BE5356Mm0©9g00L B64(30930 FM635ERGOMZBO0S.

360005, HMA 396500l YMIMBS 3500Mm960L B0TsI0d 3MEIYOMYOL BbMEIMGO
6590900l oo M5mEgbmdLmMb. y39es 3500mygbo (Lm3m, dogd@gmos, 30MmLo) Ladslvybm
09543008 Loboo d39bsegdo 0f393L BIbMMHO bsgMmgdol [o®Bmdadbsol, GMIgElsg 056
absgl glsdsdobo ggmIgbEHIOOL 9dE0z3mdol 06wydis0s.

1396 659MH9OL SHIBOSMYOL 96BN FHOYIBMO0 5JBHOIMDSS.

396mNHo  Boghmgdo  dmbmdgMmeo  bsgMmgdol Lobom  FoMdmoygbgb  Lsfgol
3063m696390L  woybobol Fomdmgdbsdo. woybobls 860d369wmgzs60 Gmmwo dog3mm3z69ds
533000 999560Dd9dd0:

e 939696H0L MxM9gol 9JobozMMmo [obossdgamdol gobMm®s do3MHMdOL
39360b dodsmrom;

e 9396560L (335 303MMBOL 30EOMEODMMO 739MT96EJOOLOYSE;

e  J036MH™d0L 39gMHIbEHIOOLS S BHMJLOBOL OBMYBOOL ¥ ZMGdY;

e 036060l [j0bs8mMmd)gd0 5HWI63b Lrmzml B9gMIGHEHGdOL 0bsJEH0ZS30;

e 03603035300l 39d39Mmd0m LmZM3z960 Fo0MTMbBoJdbIBdOLOYID WI33S.

ol 35d30, OMI BEs3MbM0IdOL EVOMHO bMEMTs 5Esd0sboLsMZ0L 1.-lb s5©fg3l s
39B0WYO0m  50gdo@gds MMYsboBIoLbmzol I60d3bgermzsbo Lbgs 9BGH0MmJLoIBEHIdOL a-
AM3MBIOME0L, SBZMOBSEHOLS s JEESV0MbOL FmmbMzbol mbgl, dommomgdl dso
505 BMJLoOMdsDBY s oYL IB0I36gMdsDY  5sT0sbols s (3bMzgEm
mO960D3d0 HMIGEM3 2ob30mMgdMwo 59300 99 dBJOM0Z30 BogMdOL LolaMygderm
30193900 353mygbgdol bs00.[12]
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2.3 5sggM530 s Bs356M0Yd0

fomgwo 03060l 99950099690 B9BMEMM BogOmgdL 259660507 5@ 5F0sbOL MMYI6ODBITo

5050 103300308 WO3M3OMFEHJ0BIOOL O30l  0630d0MYdOL  Mbstro. 1000-x 96
396953900 fomgmo ©30bm, Gmdgwog 99oaegh 10 9y.0meo/w 39bmer® bsgMomgdl,
©03M36MM3H90bgdol mdloszool 360d369em3560 063030GHMG0s. 2oBLS3MMNMGO0m MBS
500b03bml  ggbmHo bsgMmgdol  56GH0MILOIBEHWOMO 5JBH03Mds, M3 BoJBHMOMOZ5©
39653060MmddL 3060 s  YmE®Ibolgmwo  Fo@mBmImdoL  doMEWMAOMMI© oGO0
565853900l LolioMgdwm m30U9093L s FgLodsdobo, L3 MOBsM-3MHMTBOEsEH03IO
0060 qdsL. [13]

9OMN-900 59BH0IM0 [omBmoyqbawos 3390393060, GMIomsE Y39wsby d9@o©
90M05 30GHMO. 339039G000 1939 503MBIBoE0s Fomgwr 30bmdo, fomgw s ygomgw
bobgdo. gl s®ol dE0gmo s630356(390MYgbIo Bogmoghgds. d93bogMgdol 35Mom©om,
3396393060 0696 Een BaMmdsMgmdsdo 0dymagds, 300069 dslibg 56 0dmddggdgb LoFdwrols
9mdbgergdgo  LobEGYAol  dogdBHgcogdo, s3ol  Fgdgy 0dgbL  ogo  BGHOMILOWIBEHWG
30L9d90U.

31939 A9BL3MMEMGO0m Lo0bEHIMGLMS M)BZGMIMOMO. 5 39OV 396 53993W0M
9.9 »3M6gM 35M0mgbL — 3309390000 A0S, MMI BMIBYJd0, Lb3s boewbgdmsb
390509000, 5395 ™06 F0MY3000 Fme-LoLlbEPIsMIMS 9350YdJO0LsTdO [13].
99%399dG0 ©99353006M98 BOBAGOOL Foge, gologagdo doBgbYdoL godm, fomgwo w3060l MFBOH™
9@ 9mbdsm9gdsl. fomgwr 0306m8o 00gbEHORB0E0MYdMMo 0ym meoRgbmemmMo bsgHomo
M9H39MGHOMo,  OHMIgos  Iogmo  BEGHoMmJLoBEHMMO  MbsMom  BoLosSMIDS.
»BOBAM0 35050MJLo*“ LMy MgB39M0GHOMEL ©93530M9L. w935, MMAMEME Bgdmom
50060365, 306m IMsgscw bbgs 96GH0MILOIBEH OO dbgdol IJmbg bsgMmlsg Fgoisogl,
HMIWgdoE, M9H39MGHOMWMb gHmo©, 03060l Ls3MOBs™ gx39dBHL  FobsdoMHmMdYdIE.
05350  M9H39MsGHMMmwo 30, 10-20-x96H NBOH™  dwogho  BEHomJLobE0s, 30069
06906030 963 0mJuoIbEHYd0 — C s E 3035306900. [14]

9H39M5GHOMWO  A3BLOZMMNMGO0 9BGJBHO0S FME-LOLLEIIOPZMS 8935 JOOL
15939MbsEPME.  930LMBIO  B5035¢9d0  YB0sBYdY6  LolberdsMgzol  390wgddo
09053500 30900l LAHOYIGHMOLL, Mol Tggasg Lobberds®mzo  Mbgdgds, oGO3V
9EobGHOWMOMBSL, Job  3900gddo  AsTMergd3sl  ofiygdl  9.0. L3MO*  JmergliGgdobo,
0o68m0ddbgds  509MmML3gMMDMWo  BMsdgdo, s LBOLLWdsMM30 9BYIGHNIMS© 390G
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MBOHM639wymRl  LolbEol ©ObgdL. domJodomo ™MZoELsbMOLom gl 3MmiEgbo  sbg
5009090 — 1530LvGBIO M5035¢9d0l IMJdggdol I9IRoE MJLOOMYOMWO IBIEIO
10933600308 03M3MMEJobgdo (LDL) s0@EHgmhogdol 390ewgdol »x®agdl 933¢0L, Jdbol
3B LEMYIBHOL, O3 LodmErmm LHmOgE blYbydmE BmeEsdl Fo®dmaowagbl.

ol 5063080690l sd5e0 109330030l 03M3OHMEJ0bgdOL Mmool 3OHMEILL s
bl ol smgemb3mgOHmBMEo  Bmeodgdol  Fomdmddbsl. dgbodsdobs, Lbobberdo
9H3905GHMMOoL  3mb3gbGsMEool  BOs byl «Mdwol  sdswo  bod3zzemozol
©w03m36MHMm3HJobgdol @030  39MHMJLOEOEOSL.  SMLYdIMdL  dmMbsi3999d0,  Bnd
9H39M0GHOML Bbgsslbgs 3969%0L Lodbogbol 0boosEoolL, BOEOLS s 2sb30mMsMgdOL
UGo0gdbg  dmddggdol  9M339Mwo  MBsmo  @osBbos.  Lodbogbols  0bogosgoolsls
9H39M9GHOMWo  dmddgEgdl OHMYMOE  0930LWRIWO  M5035¢gd0lL  0b30doEGHMMO  ©d
QO3 963 0-0m@oy9bo.

5000965, ©@oEo d603369cmds  gboFqds ©30bmdo  MH5B3gMIGMMEOlL s bbgs
3b6BH0MJLoIBEJIOL M3MmEIbMdMOZ TIIE39WMBdL, M5dgmY) S 3M3MEol sdm 3060l
©OO0YIMHO dmbdsM9gdol 6mMTs 4obmlsDLIMYo 56 OOl S IBEMYdO? F5T5353900Lm30L
300 ¢»-b, Joargdobomgzol 3o 150-dar-b 99590 .

50LB0I6S305, BEog3MbMOId0 s LEHOEWDdY6JdO MO3dMYMHOE0s YMIbol doM g0l
399603565 (Fo3hobs) s 39680 s dsmo gduBModzos 03060l M@owol 36Mmi3gldo bogds.
50009650, LYgYMOEPIOMS V3060l Y9bxdOL JobMEO (BHMOOEOIO JsOEro) TgmMO,
LoSE ©3060L (HMYMEE g™, 1939 Homnwol) IEWMMIds FoFol dmmblbgwso (FoFol
©OEO 96  Bosbo  MoMmEIbmdol  MobomdoLLl) bgds, Gog  FoagMsEool  dMmigLl
5de0gMgol. golivmzswoliiobgdgumos, s3GMgmag, Jo3aMsE0ol OmM3.[15]

8°9mygbgdmeo dgmmgdo

1. 3mImygboBozos

3m0mqboBsE0s, M0l 3MM39L0, MOl d9330Mm00m (35039790 Jum300ELE osmo
©5J93953900L5 s LEMYJBHMOIOOL IMM3930L ABom TooMgds JOMY3MMZ6o  sbss.
Lolv®39e00, gb 3OMEgLO BsBomIL oL 30MMDJdT0, BooE JoLHMGOO dOMIMEYI MO0
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390650BMbqd9gb 35306 FoBO3MH ©5 Jodo® ™30L9d9gdL. 3OHMEgLo  FYswbliboegddo
903@0bsMgMdL,  5Fobsb, Mbs dmgzgMomm pH-ol  gduMgdsc®  960d369wmdYOU,
mbImbE 6935 o Fomo  (H9gd3gMo@IOslL. Asdmymaol MAgGHalo LEGHOdo b
G9M90Mm©gl 0-4°C 3Hqd39gMs@Mobg - 303 mmebdo 56 gobmabg. mmsbol #gddgeodwmemols
30609030, doLOPYd0  BOMIMWYIMEgd0  39B0EEOL My Lbgssbbgs  3oOHMEob Mo
139M396GJd0L, 36OHMGHYsBIILs s 65993095Hgd0L BgIMgdggdsL, 39609396 B0BOIMO s
Jodo®  ®»30L9093L,  B3gMEgdM03,  9JuEOd00Lm30L  09g690960.25M  LogdormBol
0BMMbIMLMEO bLbsOL, MHMIGEol BoBOMEMYOMOML Tosbermgdmwo 3mbi396¢Ms300m
99033938 K-bs 0o Mg-ob 0mbgdls, bomerm pH-U bgo@®oee (7.4) 6odbmenbg 59969096 0.05M
A&®0L30MHMJL0TY0E-58060TJb30EOMIWMOHOEOL (FosMOW-T5535 BHMOLOL) dMRIOHOm.

0003937910900l JoBsLYdS, 30M3JE YM3wobs, LdFoMHms MR MIOIOOL byM93s -
3m0mygboBo305, 030L Fom35oLobgdom, MHMYMM0S ELFMTs3909w0 Md0YIEH0 89507396
d9L50530L  535MOGHMEIL - 3mIMPIBOBIGMEL. Bz9bL F9dmbggzsdo, ©30dwol  Jumzgowols
30m960D0Mgds dmzsbobgo d9dgabso®m : 4sdm3z09gbgom derogosbo s MIwonm
3m0mygb0BoGHMMGI0 . 053 I30M3905©, WBEIGH0M S B0 Fobslfo® M 3ToEgdEo
Jumgzgowo dmgzgsmoglgo  dobol  (30eobMmwo gm®Iol FOFgedo, o 99dgy 3-5
3d50md0m dm35b0bgm Juimzowol 3mdmygbobocmgds. [16]

962, Jemozosbo 300mggbobsdmbo
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2. L3gdAHPMBMGHMIYGHO0S

MmO56Mmo  bsgPHongdol dogem  100-800 63  Gowreol  LogMdol  2sdmlboggdol
d096mddololy  sA0o 5943l gegdBHMM™Mbgdol sBbYdL. ghmo s 03039 BogzmogMgds
bbgoslbgs Gow ol bogdol 3Jmbg Lobsmgl sM6msb50MS F06Mo3L. IMEL, HMIguoa
5095690L  ©9dM30YOEgOL  Fobmgdols s BHowmol  LogMdgl  dmeobl,  gfhimgds
d0560gdol L3gd@®o. MM s Hgbo, dmegzwsms dmsbmddol B3gd@®mo MHY39@GH0 IOEOS.
3ol 9bslsmgdL odbodmdo 03 PBBMb, Lowsg bgds dowrgzmerol doge dmEgdmeo
Adol  bog®dol  J3s63Hgool  Bodbodoymo  Jmobmdds. Bmsbmddol L3gd@o oymxs
M GH®00LBIO0 (o, 100-400 63 ) s bowmwo (400-800 63) «9d69d0L b3gdEHMgdS.
boweo «dbol 3om3g odmygmas gob3doMmmdgdmos 08 ocmgdmgdom, H™A dmsbodds 400-
800 63 &ool Mdsbdo 500gdgds 50580560l Ibg39wMBOMO MMYbMYdOL dogM. [16]

d560gdob L3gdBHEoL Fglfogars LMo gdsl 0dang3s: obolsbEzmml, ;v HmIgeo
60300096935 49653060HMdYOL  FbIsl  5F> vy 08 FMGHMOOMEMAOH  3OM3EqLJo.
Fobmnddol  B3gdAHML 009096  L3gEoswEmo  3gdBHMMBMEHMIYGHOJOOL LTS Yd0.
3990mb03900L Fysermsb dowgdmwo bogo gool dmbmdOHmdsdm®l, Loosbsg godmlvmen
bbogl g3l gobloBzmMo Goweolb boy®mdg. 309393930 dMmMI3BYOW0s M3GH03IMS®
bmgoms 4odblbgaro, beem dgmeg 3009393980 30 - 08539 99bLbgrdo aoblbowo Bs3zzegzo
6030096M9ds.  6039d0@b  Fedmbyero  FgbbBgdeeo  Bobsmerols  Bogso Ao (399s
BMGHMIWIIBHOMAT5d0gMHgdgwl,  MHmIgwdog  J396@GHoL  gbgMos 490 s0ddbgds
929 HO@bIE 96763050 ©s 030 dWogHEYDS. 939D JIIAOVWo 083EligdO B3YEYd
056930LEGHM0M9dgE bgabshyml, dmbs3gdgdo b S0m3Wgds A5e356MmgBHMOL F3owsBy, 56
Bo0(9g9ds 30mBsIFIODY. LBEBHBIOEGMO 30993930 390MmYgbgds BodwoeEgdsls 0deg3s,
15330930 603009MYdOL 139JBHO0L A9FMMOEFbMEO 0dbsl AsaBLBYEOL FsbmDo.

399mlboggdoll  0bFGH9bLOgMds  sOfggds  WHBdYIMEH-d9aM-09M0oL  356mboo.
d5bngdol b3gdBH®mo FoMdmoagbl 3msx303L, GMIgwog s0figdl m3EHo3meo Lodzzmozols D

5 ool LORMAOL A sTMI0YOIEYOL.
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Ub«y®.3 Thermoscientific spectrophotometer.

B396L 9du39M0896¢330 g9dm309gbgo 410 s 540 63 GHowreol LogMdxgdo s dmsbmgds
393bmIgo bmE®3.-bg Im399Mwwo B3gdGHOMBMEGHMIYGHMOL godmygbgdoo.

3. 33930l md0ogdGo

B3060 33930l MdOgIBAL  PoMdmoagbs  Lbbgoolibgs s HeMIMImMdOL,  3gMIm
X0domobs s Hsddol LogggMogol x0dol ymemdbol 3560@sb s (odfosb godmymagowo
BE5356MO0EMM0  BEMOJ309000, OMIGEMS  godmygmxsg 8mbs  LedLEg@oL  935MoG0m
299m{3e030l dgmmEob godmygbgdoom.[15]

0 F1—%x0000m0U §odfosb 300930 13ws356m0m6m0 3Mod30s;
0 F2-b5830b {j0d{owsb 0090w geegsbmom®mo gemadzos;

0 F3—%0000m0UL 35600056 0©gdwo 13wsg35bmomo gMJ30s;
0 F4—b5890L 35600056 300900 Bs356Mm0@MH0 BEMsd300.

4. ©300¢0lL YxRMHIEIOOL BMSJ300L gsdmygmays

03000l MXM9IO0L BOMSJ300L F9dMmYmRs dMmbEs FMHBOOEO 30MHMoA35L V3030l

JBm300006. ©30dol doby, MMIW0EBsE BmbEs LEdMWMME VX MIOYIWO BMSJ300L
393mygmg3s ogm 10 3530. MX IO BMd300L godmymaol Bggds dm39dmwos Bdgds 1-by.
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UdgBs 1. 0300¢m0l #39¢(9@02I¢m0 BOSIe00b 850mymRs.

300052356 ©93930@5305;

©30dobl 39052 Hos 0,9% KCI blbseroo;

JB300l godMrmds o S)Hmbgs;

99996039600 ©ogdmEds:3gds 303 905DsbsBY; 339090 Tobd RoR35J3L
00vJLbdo;

3353900 0,25% GOoxLOboL blbs®U;

0631905305 , 30 fo, mmsbols 39339Ho@©5bY;

3mImygboBs300 dwonm 30mImqboBs@m®To;

5¢00990b0b 1%-0560 blibo®ols sds@gds s 0632995300 10 fo, mmabols
39939053 M5bY;

396B39%5 Mol HCI 40mM 3539000 pH=7.54 ©05 30830 GH36M0;

©039M96300ME0 396@M0TMA06M90s 2000g 10 Hmoo;

900900 139MbsEBEGHOL AobsHowgds 139bMOHB9dT0;

2396M93b35 3x 9O, TRIS HCL buffer-oo (40Mm) , 4000g , 8-10(9o0;

900900 boergdob Mglmlidgbbomgds TRIS HCL buffer-ooy (40Mm).
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5. 90396 Lvy3gHmMJLoEEOLAYEHIBIL 5JE03MdOL JoBLIBO3MS
09000920  9BH9305  MIXM9qddo  BgxobymMo  goba30l  0bogoMgds 3060l

6350960560 0mb9gd0L LT MsEgdom s Bo33wg3 60dMIGIMB 0639ds309, bGOE01-0l
dobgz0m. 0637995305 Mdgwgdms 30 (ool 4sbdogwrmdsdo, 37 °C-Bby. bszzwgzo
65089900 goblbogo ogm L3oMEHdo s blbs®ol Loboo 9sEgdms Lsob3mdsEom SEU.

gbGocero 1. 790980 0637985605 63060 0mb6980056 ©s Bmsg56000980056

(300U 35M05630 K Fe Flvanoid Fe+ Flavanoid
OXOI©gBL
500mkl 500mkl 500mkl 500mkl
L3g6%oo
B9356M0©O
10mkl 10mkl
2mg/ml
Fe 100mM
100mkl 100mkl
Lsfgobo
tris HCl pH=7.54 500mkl 400mkl 490mkl 390mkl

Udgds 2. 29339669 brydgieagdbooolid=yds bsb sghogmdob gsbbs bmzms
B399BBBAI9AGI0 FgoraQ00.

396093b35 3x 9O, TRIS HCL buffer-oo (40Mm) , 4000g , 8-10()on0;

Bocngdol Gglmbdgbbomgds 100ul TRIS HCI 40mM dw9396G000

35853990 0,5% @Mmo@mb X100, 50ul

06305305 30§ , mmsbol 3gddgho@mMsby

bmb03s30s, 15 foo

356393 B 200033593L 10pl 3dmqbs@o, 200ul Ggoggb@o R, s 90ul Na/Na
buffer

3535300 b Jdsb 540 nm Gool Loa®Ad)byg, 3MbEHMMEOL dodseron

39995390 10p! R,-b @05 35063006900 20 fo, 37°C, Lodbgegdo

353530 B39JGHOMBMEHMIYEGHODY 540 nm GHow ol Loy®dgby, 3MbEGHMMEOL
300560
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9900m©olL 36063030 IEAMI>MIML  BoGHOHMEMOXO  BHgEGMsbBMEomdol  s®©ygbol
$954300L d90m F30L baeolbob goblabwg®sdo.[17]

6954300l 0639bLo3MdsBY 3aLXgrmdom I s IT J5B396939wl FmEol bbgzomdood.

19609968 b)39MHMJLoEEOLANESBIL od@0gMmdsl gomzwoom 1 Ty Fowsby (A mM/dy
GOS).

300l M5mEbMdS 3035w W MmOl dgmmooom. [18]

6. 89MA6E 35¢9sBsls 5§E03MdOL ZobLsBLgMs

R9MTIPEG  39GHOIWIBIL  9JBH03MdL  gLEBOIMOZ3Om  13gIBHOMBMEHMIYEGHOIWO
dgomom. [19] dgmmol 30063030 dmBsmgmdl 08580, O™ {gowdsols bggsbyo
9089l om0 gdmMsb JAbob Boeroligg®o 989M0e 30033egdub.

39GOWBIL 5JBH03MdOL 49BLsBEZMOLMZOL 0,13 3mImygbsBl 349353900 20¢»
0,03%-056 §45¢d500L Bgs9680L blbs®l s 359369000 10 oo mmabol (gddgemo@wemaby.
95d309L 3956969000 19 4%-0560 53mbowmdol IMEodIEHOL BLBIMOL  ©ToEHJOOm.
LobxgdL  35396GH®oxnMYoMgdom 3 000 g-bg 10fo . ULwy3gbs@sb@ol 89z396H30L
06¢9bL03MdsL (A (3009 ) 3BMTs30m B3gdBHOMBMEMIYGHODY 410 nm Goweob Loa®dgby,
306GHOMEOL  8035GI0.  35MOEIWIMSE  3HBMIsgom  dg@sbowo  bgxsbaol  (0,3%)
59mb0omdol BmE0dEsGMb Fotdmddbowr 9n96m30L 0bE9blogMdsL (AHZOZ). 900900

Ubgomdom (Ay o, - A 3©5) 30MZLOEOM 35ABL 5JBH0gMBL - FoMogdboro d30me
H202/1 99 30ws%y jor-do.

H202-0 (om@©gbmdsl gbobegtoom dlgoglbow, 0das 0,19 3mdmygbo@l 0,03%-
0360  H202-0b Bs33ws© 3m8s¢9dom 20¢ H20-b, 89909y 18w 4%-056 59mbomdol
d00sGL. 396GM0BM0M900lL G909y F9539M30L 063 96LOZMBL ZLsbL3MIzom 410
63 Gowmol Loa®dgby.
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Ulgds 3 R9609609 35D bsl  sgH0o3mBolL  3sbbsbmzmol
B399BBBAI9AGI0 FgoraQ00.

Ulgds

50 pl 3m3my9bs@0 330s3395d3L LobxsM9d30

3358900 0,03%-056 H,0,-1s - 18¢m-Us

06305305 10§io, mmsbol ga3gms@mmsdy

39909539007 4%-056 5806030l drEr0d©SEL 500ul

3Bm3s3m L39dBHOMBMEGHMAYEODY, 41060 Boe ol LogMdgby, 3mbEMMmEOol dodsmron
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