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Study on the Antioxydative and Antiproliferative Activity
of the Polyhenol Contained Some Functional Foods
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Abstruct; Nowadays, herbal medicines such as health-care foods or supplement are used for
self-medication and alternative medicine. It will become crucial increasingly from now on that the
componentum of the high validity is discovered from foods, herb and medicinal plants and
necessary that their utility is proved scientifically.

Among them, various antioxidants, polyphenols, vitamins, carotenoids, and flavonoids are
contained in the most of foods and medicinal plants. Recent study on the antioxidative substances
has revealed that a reactive oxygen species (ROS) is implicated in a wide range of human diseases
such as atherosclerosis and certain cancers. It has been also proved that ROS play an important role
in cell death induction, aging and so on. Therefore, the study on the antioxidative substances in
foods and medicinal plants will become important, and such antioxidative substances might be
applied for prevention of human diseases rather than treatment.

Therefore, the antioxidative and antiproliferactive activity of the polyphenolic compounds has
been investigated for the research of the functionality of young green barley (Hordeum vulgare var.
nudum) leaves and Ku-Ding-Cha, the processed leaves of Ligustrum purpurascens, used as a

traditional tea in Yunnan Province, China.

Key Words; health-care foods, supplement, polyphenols, antioxydative activity, antiproliferactive
activity

BMICIIEL OFBIERAZEBA L TVWEHDONELH 5, TORDEE. RU T o
J=INEIZCOESIVE, haT /A RE. 798 /1 RERETHD, BELEHE
BREDHNZDBRBBEIIZIEHEINTNS Y, Z0Ld BRAESTOHBLIERRED
BREAMEEZEORSICE TAHEIL. & ZEEICHEB 218 0MED 7= ELBHIEH LW 4>
HTH5,

W, 7Y =52V E DD HERERDEIREL. B, BREC VW RAERTIER
D—HEROTND ZENRBIZHS N ERD, FRET TR EB-NEIcL 24 HE
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ZEH<SEND ZEEF BEEVWDIXDD, DLA, FPHEVWIRTEREZFEOHOD
THD. HEBRTAHEEHBEICOWTHEENE-NDEZA3THS Y,

ESIZRERMR - 7Y X 2 Mg ED herbal medicines % self-medication & L TH Y,
B 21T alternative medicine [{UBEE | N4 DNV ZRETETVWS, ERFRIRS
HEFE] OBRNSORMEDOFD 3REEEZ FPHEZICHHAL TW 2012, &,
N—TRHMEZEDOFNSHHEOBNBDEFHEREL TV Z &, HHWTEHAEZRS
FICEERAL TS ZEIIGRBREE IR > TLBH I ENEZLEN S,

T ITES N—TCHMEENS DEEEOMERO—RELTHRY 7=/ —I)VEDH
B LVER. X SICHIBLER EHIESBIER SIBEEND 2 7 2 &5, BICRBERR
ELUTHREBL TS RELE, HE, PERICBN T My MEIELTEEINTY
HETRIIDVWTHHRMMRRZITVY., TOFRAEORFZTo 2. R TREZEDEK
BOBRERRS NTRAREYF DR 7z ) —)iTDWT DPPH T P H1)UBERREE LIRS
% & &EDITEEMEETEIHIERIC D W THRE Lz,

DPPH radical ;&Z:&M GrBgb:EH) HiE ®

AEhAKRIZ., &Y >INV %E DMSOEMN L., BEZ ImM& L., —E% DMSO T
RETHIERCIDRIBEICHAR L, DPPH ¥ J — )VIATRIZIEE 150 uM 725 &
DITHEL 7=,

DPPH L% /J —)U¥AHR 100 uL EFREHANR 100 uL 2 T R RV 7 F 2—7 (1.50 mL)
HTEAL., BOEBRLE, FYESU—THTUJL. FYyESU—ZEHIERD
AFELIVITANT, 60 E KD ESR %&&E % AW T DPPH radical ZHIE L7z, HEE L
T DPPH L% J —)LIEIR & DMSO %% 100 uM T DIEF L 725 D D H % W R IR #1E
1107z,

DPPH ® 5 VIV EIZ. EEYHELUTEBIEY T M) Z2FHAL. Mn™ OE5S
RE & —ERFE# @ DPPH radical DIEFRE DN SKRD -,

%% 5 $1/= DPPH radical &% 5 DPPH radical I§E1EMHEEZXRIC K D EH L=,

DPPH' peak hitght / MnO peak hight — (DPPH"+Sample peak hight) / MnO peak hight

Inhibition (%) =
DPPH: peak hitght / MnO peak hight

RE B TE M B A A E

ZAL &M IZT DWW T, Human gastric adenocarcinoma (MK-1) . human uterus carcinoma
(HeLa) . 3 X\ murine melanoma (B16F10) & fEfEEHIL % F V)72 MTT-microculture
tetrazolium assay 1Z K 5 e SEFEHNHIVE FH ORE 217 7=,
EHIRIE 15x10°~20x10%cells/mL & 7825 & 5. RPMI 1640 #5#th (& 20 % FBS) &
LU CHRBRERE Uiz, BBRYEIL. DMSO IZVARE L 721 . RPMI 1640 5 THRL
BEBRYBAKRE LTz,




50uL D ERYYEIEIRZ 50 uL O RPMI 1640 5532 7E L7 96 Ry 707 L — M i
Mz, HBRHMEOBEN, SILEMITHBNT200~04 ug/mL O 10 EEICRD LS. <
1707 — b ETEREFRLZ.

a2 ha—)b&is well I, HEBRYEZSERNWEOAZE SO UL ELZ. 2D
XA OTL— D& well IZ, TNZH50 ul DHIAREBIRZ A 7%, 5% CO, 28
B REH T, 37°C, 48 BFREIREEL -,

XK 1Z 10 nL @ 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT & 3 :
Smg/mL) ZX A 707 L — D& well IZHEL., 37°C. 2RI EL -, BER. BE
EEET AL —KR L., &£U /2 MTIT-formazan % 8]/ 9 % 726 100 uL @ DMSO & Z .
XA 707 L — KU —4—"T 570 nm WL E ZHIE L 7.

HEREMETEE (%) 1. (1-AB)x100 (A: BRI EIRMBEOWNE, B: a2 hu—)b
BOWIE) KDEHL, SIEAEMITDONWTIE n=4 OFEEZZNTILRD =,

REBEPDT SR/ A4 FOREMLIER & IEE M aETE I HER

KZF (Hordeum spp.)” 2 X< HSNZMMEYD—DTH 5. Wik, TOEEIELE
FEREIER Z B D SOD (Superoxide dismutase) 213 UH &L, TDMES I 5 Ca,
Mg 7R ED I R I IVENMUDORB AT ZCREY ITHARBZIHENWTEZFENTNS Z
EN, HEFRMRFICLIDHASHICI NG, RICEECZBIIEEND T IR/ 1 Rk,
PURILIENAARE LT, BACREEERBEFZAOBEET 2L OERBICHT S5 TRE
DREEHENHVIEH I N TN S,

9., RELFEMERELD., TRITRTHE 3 EE ST isovitexin ZEARFH & T2
flavone C-glycoside 1%, € DIEEZHSMNTT 5 & & HIZ. DPPH radical {IHEIE M2 &
it L7zo

: isovitexin (7) R, = H

4. OR,
Ri0-%" HO O
OH
HO £, HO { .
MeO 6""-sinapoylsaponarin (1) Sin H

CO- 6"'-ferulo i
- ylsaponarin (2) Fer H
HO /
Sin (Sinapoyl) 4'-glucosyl-6"'-sinapoylsaponarin (3) Sin Glc
MeO
saponarin (4) H H

/ CO- isovitexin 4', 7-diglucoside (5) H Glc
HO
isovitexin 7-rhamnosylglucoside (6) Rha H
MeO Fer (Feruloyl)

Fig. 1. Flavones from Young Green Barley Leaves



fe&¥ 1—3 1%, 38\ DPPH radical DIHEREWE 2R Lz, DI &5 5 DPPH radical
HEVEF T sinapoyl 3 & O feruloyl [fiiFE DB G-V R S 17z, %€ Z T sinapic acid & ferulic
acid DEEBZHMTHEE L /2L A, BITHWEENERD 5N 7z (Table 1. i),

X7z, EEMEEENEIERICOVWTHRF LR, WThotEWic bRIRITR
¥ 5 NIRIN o 7z (Table 3),

& T ROERLIE R & BE 7% 4l Ba 38 5 41D 61 1 A

EHITRIIFE - EZE# A TRORAE LU TUASEKHAIN TV A EHRRRFTH 5.
ZORBEIZHSNTWBET TSRS B I0EICHEZS., NTHER., I, &INT
V& Ligustrum BINEIZHWS N, —FHTIAHE. L. #IFEIZB W T llex BDOENHAWN
L5NTVW5s, G, s OEEZHAET 2EHN THRIRRBEAATZETRIEZ 21H
Ligustrum J&D L. purpureascensY.C. YANG (FE4% ; BRELZH) DEB I UO/NNE Z LR
IREZHBDTHB ',

Al PV 1T E R AR ILOWEK 1000~1500 m O H B L BER R B L O )11 0 —FB
AT 5 ZOHMBOREOEY TH 5, TDEMNI ARZH L. BHEZED. EB
ZRRE . BEFE. dE. MERX. PEL. BEXUTHZBTEINTWS, RETIEA]
RAEI. £72E35 1Ty FERELT. HH50NIEEMEESCHEREZEISHL TWa,

FRARBRZFT o TeAER. UTNIORTILEM Z BTz, {LEY 49 —52 1 IXEY N S5FD
THEETH- .

o) R,
HsC OH
ggj
HO OH
R4 R R3

Acteoside (44) 4/—6 OH H OH
=—0

Ligupurpuroside A (45) IOOH rha OH
—Q0

Ligupurpuroside B (46) OH rha H

Ligupurpuroside C (47) —/—O—OH H H
—0

Ligupurpuroside D (48)
Fig. 2. Phenylethanoid from L. purpurascens
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HO

Kudingoside B (50) =0

R
Kudingoside A (49) -— o/\)\/ﬁ/
/\/‘\/X

OH
Ligurobustoside F (51) I—O/\)\/Y

OH
Ligurobustoside K (52) ._O/\)\/KKOH

Fig. 3. Monoterpenoidal Glycosides from L. purpurascens

Table 1 {2789 & 51T DPPH radical IHR/EMA 2 10 yM TRIE L 72 & 25, fLEY 44 —
48 ICHEBEENRO 5Nz, INSWHERIERERLIZMLEYDOHF T, TOEEDORS
13 ligupurpuroside A @5). DT acteoside @4)'*'”, ligupurpuroside C @7) DJETH < .
ligupurpuroside D @8) & ligupurpuroside B @6) IX[FIf2E DIEME TH o /=, caffeic acid ester
Z$# D acteoside, ligupurpuroside A % p -coumaric acid ester & H D DILEW L D 3R NE
PEZIRUTz, acteoside, ligupurpuroside A @ IC, I&. TNZTI9.9uM. 7.7 uM ThH > 7=,
Triglycoside T3 % ligupurpuroside A 2% diglycoside Td % acteoside 1T Lh XK D iR N EME 2
R UTE Z ENIER O EIURE S NEBRIEN, T TR CEREERIIMOIEEY & B
¥ %< DPPH radical IHEER Z /RS 78h o7z, TN 5D I &7 5 DPPH radical IHATE M
13#4E 5 L TV % Phenylpropanoid acid® 7 = / — )L KBEDORITKFEL TWHHD &
R N7z,

T I THREFBRMEMEAZ XD FEMICHRET T % /2D 5 FD phenylpropanoid acid (sinapic
acid, ferulic acid, caffeic acid, p-coumaric acid, cinnamic acid) IZDW T Z{T> 7=, T D#E
R.3EOMAYITHEBEENRD 5Nz, T OIEME DRI T caffeic acid *>” (IC,, 2.6
pM). sinapic acid (IC,, 4.6 uM). ferulic acid (IC,, 12.9 uM) DJETH o7z, —FH. LATF
JVEY catechol % #§ D caffeic acid 23 B IR WEEZ IR T DIZX L. 3,4-dihydroxyphenethyl
R catechol EZFFDILEW) 35 TR WEHZ RS BN o7z, TD I EMNS caffeic acid 72 1)
T<, L&YW 32 £33 DEIBRITATI)VEES U7 catechol EAVEWIEMEICIZBE S L T



WasEEbNS, ESHITFEACIATIVESZ S D p-coumaric acidi3IE M Z R I o 7z
M. 3 FED p-coumaric acid DEFEIR (46 — 48) 1ZFTTNAENSTEEEZR Lz, > TH
#0728 DPPH radical IH SIS O FBUICHBIF R EEI 2 RIZ L TW 5D TRABWNEEZS
Nz,

Table 1. DPPH Radical Reducing Activity of Compounds 44 — 52 and

Phenylpropanoid Acids
Name Inhibition (%) (10uM) IC5, (M)
Acteoside (44) 49 9.9
Ligupurpuroside A (45) 64 7.7
Ligupurpuroside B (46) 24 —
Ligupurpuroside C (47) 30 —
Ligupurpuroside D (48) 25 —
Kudingoside A (49) —
Kudingoside B (50) —
Ligurobustoside F (51) —
Ligurobustoside K (52) —
Sinapic acid 86 4.6
Ferulic acid 60 12.9
Caffeic acid 94 2.6

p-Counaric acid - —

Cinnamic acid - —

SR B IS HE R BTN HITE P 12 D W TR &%) 44, 45, 47 13 3, 4-dihydroxyphenethyl 24D
HERTH D, INSOEYRN 3 BEOEEMEOREZMGEI L. 7D B16F10 Mifzic
X9 2 HIHIVE A A3t D MK-1. HeLa M2 ICX 9 2 HIHI/EHR K D BEFICENE, BT
caffeoyl HOVES L7zt &M 44 & 45 IXBI6FIOfIfRICH L K EWEEERLZ, —
75+ monoterpene BLHER P L TN 4-hydroxyphenethyl # DECHEAR (46, 48 — 52) IFiEMH 2R
SIEMM DTz, W ZIT 3,4-dihydroxyphenethyl 1358 W HIREFEMGIIE L 2 BRI ® 5729
KHETHDEEZEZLNZ, ZOBEEEMBEIR T TICHEE L OREINTS
D (Table 2-2). 3,4'-dihydroxyphenethyl & D FFEN caffeic acid®D T A T )VEETE & IR ICTE
HERBICEML TWDEEZ NS, ZOMRIIHBILERORTFEDIZTF—HTSZ
ENS, ZDODEEOMIZM SN ORREBRAHER I NS, RidD K 512, DPPH
radical {HEEA caffeic acid LA T IV DFEFEIC L VRS IKET 2 T ENSETOHEMN
BH5,



Table 2-1. Antiproliferative Activity (Gls,, M) against B16F10, HelLa and
MK-1 Cell Lines

GLso(pM)
B16F10 Hela MK-1
44 5.3 78 53
45 6.5 39 26
47 11 49 49
46 120 >135 >135
48 >169 >169 >169
49 >164 >164 >164
51 >160 >160 >160
52 >156 >156 >156
5-FU 1.1 13 21

Values are the means of four determinations

o
o OH
H
N OR
RO OH
HO
Caffeic acid R=H 3,4-Dihydroxyphenethyl alchohol R=H
Methylcaffeate R= CHj 3,4-Dihydroxyphenethyl glucoside R= glc

Table 2-2. Antiproliferative Activity (GL,,, M) against B16F10, HeLa and
MK-1 Cell Lines

Gls,(uM)
B16F10 HelLa MK-1
Caffeic acid 12 83 61
Methylcaffeate 26 21 103
3,4-dihydroxyphenethyl alchol 8 78 53
3,4-dihydroxyphenethyl 10 95 63
glucoside

BERELERRE L PEETORS OHELIEA & ESHRIEE IS ER
BT, PIBLEERD ZRRL ., B—DRTOMEEHMHEZEETSENTY IR




JA RERLOCERER) 7o/ —)VEERELEZ Y, BCHBEEEZFE OO 2RE
HZZERED ZNIEEERICDOWTHHSBEZITWATO I IR ) A REEEE, &7
JVIZ DWW T DPPH radical {HEIEEIC D W TR 21T o 72,

PUEBEEICONWTHE T R EFRRMERZ AW TR 2172 2.

Table 3. Inhibitory Activity of Various Types of Flavonoids on DPPH Radical and
Antiproliferative Activity (Gl,, M) against B16F10, HeLa and MK-1 Cell Lines

Compounds No. IC,, (#M) Glso(#M)
Bi16 Hela MK-1

Flavones
(Aglycones)
apigenin 8 >1000 26 15 22
luteolin 9 16.0 21 10 31
baicalein 10 37.8 11 30 26
(Glycosides)
isovitexin 7 >1000 >231 >231 >231
saponarin 4 211 >168 >168 >168
isovitexin 4',7-diglucoside 5 291 >132 >132 >132
isovitexin 7- rhamnosylglucoside 6 299 >135  >135 >135
6'"-sinapoylsaponarin 1 21.1 >125 >125 >125
6'""-feruloylsaponarin 2 51.1 >130 >130 >130
4'-glucosyl-6'"- sinapoylsaponarin 3 25.5 >104 >104 >104
baicalin 11 15.5 >224 >224 >224
Flavonols
(Aglycones)
kaempferol 13 41.2 213 42 168
quercetin 12 8.9 93 119 142
(Glycoside)
rutin 14 11.1 ND ND ND
Flavanols
catechin 16 11.7 ND ND ND
epicatechin 17 10.6 48 207 45
gallocatechin 15 6.9 19 59 14
epigallocatechin 18 7.5 19 62 14
epigallocatechin gallate 19 6.3 11 37 9
epicatechin gallate 20 5.9 18 69 14
procyanidin B-2 21 11.7 ND ND ND
procyanidin C-1 23 7.3 ND ND ND
procyanidin A-2 22 8.8 ND ND ND
Isoflavones
(Aglycones)
daidzein 27 532 100 23 140
genistein 28 1000 16 8.5 54
glycitein 29 612 35 24 35
irisolidone 39 113 7 39 76
tectorigenin 40 28 57 117 100
biochain A 41 285 2.8 9 38
(Glycosides)



daidzin 24 642 >240  >240 >240

genistin 25 265 32 39 79

glycitin 26 743 58 36 120

irisolidone 7-glucoside 33 >1000 ND ND ND

kakkalide 34 >1000 ND ND ND

tectoridin 35 710 >210 >210 >210

tectorigenin 7-O-xylosylglucoside 36 730 >164 >164 >164

sissotorin 37 >1000 ND ND ND

6-hydroxygenistein

6,7-di-O-glucoside 38 272 ND ND ND
Isoflavanones

dihydrogenistein 30 > 1000 120 99 240

dihydroglycitein 31 311 >368 180 >368
Isoflavan

equol 32 188 150 13 160
Flavonolignans

silybin 42 >1000 ND ND ND

silychristin 43 274 ND ND ND

9., REXVESNZ1L —T7TDOT7THEOSFY flavone FHDIFEHE Z LB L= Z A, 5,6,
7-trihydroxyl Z 7% $# D baicalin V& B iR WIHETEE Z /R U7z, baicalin IZ B F D B I&RIT
EKBEZFF O THWRWI ENS, C-4' fLD/KEERELIL DPPH radical HETEMEICEF 5 L
TWRWZ ENHERINT,

Z ZTHIZ 6 %# (flavonol, flavanol, isoflavone, isoflavanone, isoflavan, flavonolignan) .
41 FD flavonoid I DNV TH > TN 2 HEBARB L OKEEREM I D#HE L. DPPH
radical IHETEHICDWTHER LUz, € OHERIL Table 3 IT/RLZED TH %,

Flavonolignan #%3i& @ silybin (42) & silychristin (43) V3 flavanol & L& 5 —7 DL D 7%
98 WE M Z R U7z phenylpropanoid K DRI 15, LnLARRS., L& 42 & 43 13
bW 5—7 ITHRESTFWEH LN RI BN -7, BITEEY 42 132<EEZRE
IRIND Tz FD—7T INLITKEEEMNTFIET 5 silychristin @3) 1ZFF VRS bIEEZIR
L7z, {b&H 42 & 43 OFEEFEME ferulicacid B H L V<, > T o, p AEFT b
CEMEERICIINE TRV EHERIEI NS,

Flavonol #813 3,5, 7, 3", 4' IZ/KEE % £ D quercetin 2%, 3,5, 7, 3' IC/KEBEZFD
kaempferol & D BWEMDE 5Nz, D X1 flavonol BHEHD BERIZBWT, 3,4'D 2
D DK EE L DPPH radical IHARTEM 2RI 2 2 &8O %, —H Trtin DL D723
PLDEFEMRIZ DN T H quercetin IGEWIEHEZRT ZEN S, 3L OKEREIIIEMERTHIC
HEDFEL TWRVWEEZ SN,

Flavanol IZ B U T & . epicatechin gallate . epigallocatechin gallate . gallocatechin .
procyanidin C-1, procyanidin A-2. epicatechin & catechin, procyanidin B2 D JIEIZTEEIX7%
BTN, =813 gallocatechin & N1ZBMITZWKEEEZFF> TWBIZHENMND ST,
gallocatechin DIE D NL VEWEREZFKD, FIL XD ZEBREHEERNVFEZFDOEEZ
D, BIEIT procyanidin A2 13 procyanidin B2 & [F#{IC IR TH D H0VKEE D EITID
RNZHNNDSET EOBRAREEZFD. o T, BEPOKBEOEIILT L HIE
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PEDORIPIT E> TEHETIHRWEEZZ 5NS, —F T, catechol, pyrogallol D X 5 127K
BREDHEEMENLIVEETHDLEND ZENMRTE -,

Isoflavone . isoflavanone & isoflavan O H' T, isoflavone @ tectorigenin 7)3Ex H 8 V& 14 %
R~UTz. RRILETR 570 irisolidone & equol NHFEEDIEHZ R LUz, EEREKICRS &
TEMEIEES T 2 EMICH 208, BiSk & LT genistin N DLEY ELERTIHVWARNS D
fith @ isoflavonoid FLHE/A D TIX LB WIEHE Z R Uz, —MAJIT isoflavonoid D
DPPH radical {§ A& I fLD flavonoid IZHERFGN E B 5,

HRUWWEME Z 7R U7z flavonoid 13235 DREEHIT catechol HRALZFF> TH V. baicalin 1
BT 5560, 6 MLDKEFEDEFEEICKD catechol B ITIEWREZRFD, LA EENE
D 73\ silybin 2 silychristin 13 catechol Tl 72 < guaiacyl ZH> TW 5, ¥ 22 DPPH
radical ¥4 & 1& P11 catechol WEETH D Z ENHBALEZ 2, L L5,
gallocatechin & procyanidin C-1 % (LS % E1E M DIRFFITKEEE DEIIE NI EEE TR
WZ EPRHER I Nz, DU AKBEEDRESALE DG AR Y DPPH radical {HETE HICEE
TH5d I EMHBHL =,

F7z. flavone D 3 FLITKEEEDKE R T H. T2 5. flavonol BT/ S EIEMHEDE
YD ENHBL 2. B BERANICDOAKEEND S apigenin 73 OEFRDEEE 1T
Bz,

KIZ, BT EROEGE & Fkk 3 D fEEHE Human gastric adenocarcinoma (MK-1)
human uterus carcinoma (HeLa) . 3 & TN murine melanoma (BI6F10) % F W 7=
MTT-microculture tetrazolium assay 1Z & 5 M2 IEFEHGIER DRE 21T o 7=,

Apigenin, luteorin, baicalein |&ZN-ZN ORI LHIFIER ZRLZEDN. KELD
BoNET IR CEEFEE 1 — 7 13&<EEERI N7, > T, glucose 7' 6 L
W CCHETHEEENETITLHEEZEZS5NS, /2. apigenin, luteorin IZ % T 5
flavonol Td % kaempferol, quercetin IZHBWNT HIFEHEDFHIFNRDO 5Nz, WZIT, 3L
DKBEFEDFEDENEZBITESED I ENHBIL 2, T OH#5RIL DPPH radical HEIEE
EITHR U TNWS & ZANEBRGEN,

Flavanol IZB U CII 3 MOEEME O TS, MK-1 Mifgicx LR EMmZRL
2o 9726, gallocatechin & & 3 {712 galloyl ZHNVFE ST 5 H DITHEWIE DR 51
7. BER®D pyrogallol 13 catechol B ITHENTEMEZ 3~4 F LFH €7z, FFHIC 3 fLITHE
B9 5 galloyl EBIEHEZR 3 EF /=, Z L T pyrogallol % & galloyl % D& N 7F
T 256, EHITHSZEF L7, gallocatechin FIT galloyl ZE2ES L TH., EHEIZ
HED EF UMW, —, gallocatechin & epigallocatechin % Fbigs U 7= #5583 7D YAKED
BIIEERICEBLIENWIEDHBALEZ, RENBH IR LU TER E SN EEH Al
ZEMFAHERTH o=, £/=. DPPH radical IHETEME & OMBENR 5N /=,

Isoflavonoid IZDWTY 7' O NIEHZIRT OITK L. EEHEMARIT genistin,  glycin IZ{E
PENRS NS LML 3 BmOEEMEICH LU TEEE RS ANz, £z, TR OM
R U Tl S AL, 7L OKBEENEERIRITAMN L SEEL TWD Z EVHBAL 2.
B16 e iZxt U Tl 5 62, 7 ALICHE S IT/KER RN B 5 & F 4'fLIT methyl EHES T 5 &
EEN LR U, 662D methoxyl ZId 7 fLIT/KEREDAD EEiEEE LRI S, ZOHE



M MK-1 flifgic® RoNiz, —HT. 500, TALIC/KEEEND 5 & F 6 LD methoxyl
HIIEE 2RI E, HeLafifldE MK-1 fifgicd ZOEMMNRE Sz, REWICEEL
TIIEHIIBET T 2 EMICH DM, equol DA HeLa MR I L CiEMERLZ. /-,
IS OFERIT DPPH radical AN & OFBIITRD S isho 7=,

DEDRAEXD, RXARISHEEEREL THRENSIREEELF A, BLYET
RORIWTF T 77 ar)VishiBtmEZ2a08EME L TARATH S Z L2 LA
bOEEALND,

ARRNITBY ZE4 OREEOHA, BRI, AEEE, RFREREICOVWTI,
—DDORMVEEDED ZHRABREEGTEAEL TSI ENSHEIEMTDH S,
TDRD. REXAHABRBMAINL 2 H2N, —H T, NEREN SRR, B
MICERALTBD, TOREMNHIBERILINTVSIFAND S, 25z
ARHFRLIZD, Ed, TOHRRREENSHBLRS ZBRRFFRT 5 Z &1,
HIBEZGOAEBEEERO PHOCBREDZOICSBRETETEEICER->TLS
ERDLND, AR TOHMEE L TEEDTENS,

i B

AMAZBO DI HZD . BARZEFELPFAN FERZN B, EH W
B, BERFELE ME Ot #E8R. SWMIEE BB, REEFH #L
WHRHB L ET ., £, HFAMEERERICEBHRL LT XTI,
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