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‘The antioxidizing effect of Adzuki polyphenol (APP) was studied in in vive and in vitro experiments,
Serum specimens and homogenates of the liver and kic¢ney obtained from the mice which had been given a
drink (20ml/d) containing 0.05% (w/v) APP for one week were less susceplible to oxidizing zgents than
those obtained from control mice. In particular, liver homogenates obtained from APP treated rats were
significantly resistant to oxidizing agents. Increases in the serum GOT activity and preduction of lipid
peroxides in the liver induced in response to an intraperitoneal injection of galactosamine and
lipopolysaccharides were significantly suppressed in the mice which had been previously given 0.05% (w/v)
APP for one week. The amounts of glutathione and GPx activity in the liver of the APP treated mice were
significantly higher than those in the control mice. In view of these results, APP may have the following
possible effects: it removes free radicals and reactive oxygen species produced during inflammation, it keeps
both the glutathione level and the GPx activity in the body high and thereby suppresses production of lipid
peroxides, and as a consequence, it suppresses aggravation of inflammation in the liver. ICs; of APP for
removal of DPPH radicals was 64.2pmol/1 {converted as a catechin quantity), which was about half of the
value of catechin and vitamin C available in the market. Moreover, 2.5 ml solution of human LDL {protein
concentration, 70pg/ml) containing 80ul of 0.06% APP was resistant to the oxidation-promoting action of
200pmol/l copper sulfate: Oxidation of LDL started approximately one hour later in the presence of APP
than in its absence. These results suggest that APP has both an antioxidative effect and a liver protective
action. It was also found in this stud¥ that the main monomer type polyphenol in Adzuki was catechin-73-
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glucoside.
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HEbun, ChEThRRACEETHLAE, 1 vy
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72/ —NEREOMIcGLOEECH T EERELT

WP p SHEICSENERY 7 =/ —VOEHEMEN S
e, FEEAKDVTORSSTRREREEIc LTI
BRic s ED A LEOH I EERLTENL, &,
ANE AL T 2BRTEL 2EHOE  REEShT
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1. MERY T/ —IDREE

NG (Vigna angularis Ohwi et H. Ohashi., Erimo var.)
i, 2001 EETREEo ) 2 REEMEIC AW, EE 3ke
3 fEROKEIIA TINE L TE 15 53R, 7 —€THE
i 500ml #EWY L f=. BiTEE 5B (4°0) %, 1420%
g Tl L1z Lg%, 500ml @ o w32 DATAION
SP-850 (ZZE(LE) ik, 251 OEEKTCHRELL it
WT ISl D80% =5/ —ATHRY 7 =/ —EEHL,

EHEERE L o fkicz 7 — ARl AENE R ) T2 s -

(APP) &L T, BRE®R 7 —ZAF54 LTERICHV
—WEEAr it Association of Official Agricultural Chem-

ists (AOAC) ATE IKHVAIE L, £Y 7=/ —VE

DAIED 3, 0.05% APP (w/v) KiF#EIcZEO Folin &
W (FH 5450 A & 10% (w/w) REEF b Y o Ak
VE A A CHIEE L, 30°C T 30 SRR, il B (1
420%g 104D @ 780 nm kB AEFELEMEL T
(+y-a7%v (v HEELLTER L, £/ 9
Bl Tw—REY 7./ —LoH&E, SHs0RE
WGE - THEIEL #2', '

2. In vive EEBIC & SIRERLFEEORIE

(1) APP#:5Iir & %< v 2 ARAHEE(LESE

=z ZDE L Guide for the Care and Use of
Laboratory Animals ici- 7. FEEicHWL 11 @F0
ddy H= v 2 (ARERFESEMTIFED &, =R 23t
1°C, B 60x5%, UARSELR 12 kil (EHHR 7:00-, FEHH
19:00), F3RFy 2 r—YEROTSELLIETHETL
fo. THROEEE CE2 (* U = v & L Eelsrfiatt) @
EEfEEY, &Rl 0.05% APP (w/v) /REsHEAHR 20 ml,
— A 7o, APP 7KL, BROEIKE b AEEDEL TE
AL We okl o2, WEEICERESAL.

7y 2 OITHE B, e ELTIRE w/v) @
099% EHEEEKERAVWEE YR - ML L, ThoD%F

EYHA— b BLUMEF 05 ml o3 LT, Eb{EER D 22-
FUE R (9-7 3 ¥ Fusty) TS (AAPH) % 50
mmol/1 iK% 3 & 5T L € 87°C, | B o/ LRI %
T-72, BloF o — 7 RGE 100pl 280H, 100pl @
8.1% ¢ v UREEEF b U @ A, T50ul @ 20% FEERTR B
(pH 3.5), 750ul @ 0.8% F & /3 &y — VB (TBA) %7
oL TR | BEIE L 2. BIGH% 2ml @ n- 74
g Y Py (1601, wiw) £lZ, BohiEi
EOREE 532 nm OEM L v o YU FAFE F (MDA)
EXEH LKL Fr3zbF ey y (1,133 tetra-
ethoxypropane, ¥ 7 <) %24 E L .7 TBA fiEH
OB A {ER L 7z, '

(2) <o ACHFEEFECSI S APPREOEE
R OEAE CE2 G U = v & VEERD & HEfE7RD
118D ddY Hi= o 243, sPCd 2 28y, @i 4
ISR APP 7KiEE (APP : 95mg/kg, Control : 7K) %
BMERS L 0T, BE LS EEERICEE Lk H720
500mg DA 57 b4 2 v (GalN, FIEHE) & opg @
REYF 9 H 54 F (LPS, & =) 28R s L TiF
EEAZEL /2. GalN & LPS &, FBAKCERLT
I\ Fo, 353 0 KRR I — FOVERER L IR, FFEO
FiHAT 7o, M 4°CT 15 538, 1000 X g TR
ETWEohiMEO vy & vBt v ol o2
FTi+—¥ (GOT) BLUF Iy I vEBEELE VEEL T
ZFI+—+ (GPT) EEEEH%E Transaminase C I
-Test (FIDBHED) whoBIEL L, T/, G 19EF
(w/v) D 025mol/l 27 2 —AKEKRAMATKETT
=5 Xk, GSHEII Cohn & Lyve DEFFEY, 1BEL
R Kosugi OFER itk ollE L« $£71, P+
EUR— & AT TR, 105000 Xg TEROSHEZRTTY
Bohk LEEZRAVWT, B LEZoGEHZAEL
CAT iEid Beers & Sizer DFEED, SOD fE#: T Peskin
& Winterbourn @ 75 ¥, GPxiE # {3 Lawrence &
Burk ®F&E®, BLUS VY FE L5 7 —+% (GR)
&7 i3 Worthington & Rosemeyer D53, & v /¢7
&L Bradford W i LD HAEL /2.

3. In vitro BRI L3 APP OHE{LEHDRIE

{1} 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) %
O IVTEETDEE™ i, 0.05% APP K&K (EE£IRSIES
ICRERFREATHER 2ml iKEEO 0.5 mmol/l DPPH = #
7 — ViAW & EE® 100 mmol/1 Tris-HCl N 5 7 7 —
(pH 74) Z#MATEIRLT, BERERT 16 HEFHEREC
520nm K BIF AWEEEREL T Trolox EHEE LT
B L

Q) R=—st—F L NS UHIEEEED &, B
D APPIKFER 2001, ¥4 v F ¥4+ ¥ ¥ —¥ (116mU,
vy 20pl, UM R G 960 ul 2504 T 3 i
fetk, 560nm OWOLEH» SHE L RGHEIE, 1mol/l
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DEREBF MY Ay 77— (pH 102) ICHERL A2
mmol /1 Xanthine (2,6 -Dioxopurine} /E# 3 ml, 05
mmol/l =+ @ 7 —F k3 V1) v A (NBT) i 3ml,
80 mmol /1D T F L v ¥ 7 3 »HEB b v A
(EDTA) #&i (pH 8.0) 40pi =04, FEKT 20ml i2F
BLCHEL A

(3) NEEOBMEANHIEE, 0.05% APPKER, &L <1
FEEKE 201IEMNL 72 025% Tween8) Tz <Yz v
L U7 45 mmol/l Y / — ABEAERE 10 ml ko, B{t{EE
H|Tdh B APPH % 50 mmol/l £ THA, G4 EHZEIC
H L7 MDA B% TBA &% TAIE L THE L 7.

) o7 rRBEREIREORIEY L, DTV T-
7. 5500l @ - # 0 F Vg (100 mg/100 ml CHCL, B
B & s — VERER (4¢/100 mi CHCl,, FI5EHEZ0),
1100pl &Y A — > 40 ## (20 g/100 ml CHCL, FI3EHE
) AERTTEREEL, 110ml @EZKB L0 08m]
M 02mol/l Y »Eg/%w 7 »— (pH 6.8) FMA THEEL
. COEHE 10ml i LT 0.05% APP KK 40ul b L
CiEzavro—-nd LTEEKRKERY, BE%50°C o8
BETA vFa~x—-bLEMSHIoF vE WT0nm D
FeE) AEEATRE L7z, -

(5) SEREM Low-density lipoprotein (LDL) BR{LHE
FEEOME R, LITOHETIT- 7%, Na-EDTA AY
OEZTERINE CHE L /2 M, 1420Xg, 4°C, 15 4y
DU T AL, FhicBibF b ) 7 A% MAThE

121 & Lk (BB 0325g/mD). Zo b 48D
HECEE Z8/L, b Y v AER; d=1.15, 1.063, 1.019,

1008 ZZ ONEIcERE L, 4°C T 100000%g, 20 BEHEER L
Lt OB L019-1.063 KBS T 2454 M0, 1) vEEEE
HEFERIEIK (PBS) T#fT LT LDL @4y & Lic. 205
Dy oy EHEG Lowry B Ic X b EL, v B
23 70pg/ml o783 & 5 PBS AL, 5 ALIMIC{ER
Ltz 25ml @ LDL #&# I 801l @ 0.00% APP KB,
bLl@aoviro—nd UTEEREMA, 25ul 320
mmol/l CuSQ, (ER{LEERD ZRMLTICTA v+
N~ g, S AHERTHERT AEE Y /GD%‘:FEF 234nm
ZRE LI,

4. APP QRS

APPOTERE/ = —HH£ 1) 7 =/ —O5EEE HPLC
(LC-6A, CTO-6A, SCL-6A, SPD-6A ; BEHIFERT) % b,
LUNA C18 # 3 & (25X 300 mm, Phenomex $1), B A ;
01% b U 74 oFEE (TFA)Y SEESK, /B B;0.1%
TFASETE =1 )&V, 30 HETHEEB; 8% »
HNBETD) =TI VL VEFETI T, £, 4
5 ABRAEIR 40°C, FORiT 1 ml/min, BE 280nmic L0
HaEfT-f &7, 737 vavaLd 7tk 158
IR AR L T, &E4O DPPH 3 ¥ 7 L iE RGBS
ARIE L7 B LEEO®/VES I, IR, MS, NMR TS

HESE FETE 2004&E7H (24 )
L.
5 #kELIE .
ENENOF -7 P EERREE TR L. ¥4 0

DHBEEBRTEIL ttest 1TV,

ERERS L OB

p<005 2HEL LI

1. APP D4H

ING BRI, A 49%, K50 13%, § 87
B2 EsFhTwT, Y72/ -3 18% T -
o, ENEA L CAZBRME LA APPOR Y 7=/ —
Bid56% LILET, BHo 4ZRLicEsnToi, NE
T 3kg » & AEFSE L 72 500 ml oF D APP 813,
Bmeg TH-7. FELACDAPPWIE, A Y Tw—H
HY 72/ —EEEREATORE, KESHHE, v —
BVNGERN 7 2/ =N Th-7T. —BESDELY 814
M Skt APP OBEE L 33% TH - 728, 7 ) iiH
- a7 IsS—F. Fla—atx o ¥ —EEYIC L
DRIELEF v 7 &8I 6Tme/100g T, F ¥ 7 v Lak
OWHTH -7z, TOBEBEORITE, SHOEETH 5.

2. In vivo EERIC & AIERLIEME

(1) APPE5ic & 5= v 2 AR LEERE

¥ U RIC005% APP %iRAaKE LTI HIZ 20ml 22—
BHESA LA, FE EEE MEho S8k
UHEEOEIETS S GOT © GPT I, 2V ho— ik
FEERT, FEERED N -7 %, APP RS
At w ROME, s L OBES ® Ur - B KR
HEFTH L AAPH ZRIDL TEB{HEEAFE L LS
A, MEBLUEREO MDA BEEERED N
o8, FFEO MDA ER S v e — Lt h~NTEEIED,
fE%R L7 (Table ). ORI, BEEFEZANTVWS
<Y RIZAPP 2FEE LT 1BEREET 3 &, ok
R 2 P A~ Z DB AT L ERBEL T A,

&, BAJ APP OKREHE e/ v -BITH AN, %
NODBENTIERT 2 i @RS h 3 0 ENS 2. &
G ORI ERET SHEE LT, SALEROMNE
HICAETE T BALAMIAERERE - BRT 2 HED &, [
WS A BEEAERITT B O & h SEIETT BRI T E
BHd, LiL, BALLEMBEEATOFEENID,
BN T aEEMO F 2410, MP~ORINAE

Table 1 Lipid peroxide in mice whiech drank 0.05%
APP and water for one week'

0.05% APP Control
Plasma (nmol/ml} 9.67F1.15 10.92%1.53
Liver (nmol/mg protein) 1.43x0.27* 1.65620.25
Kidney (nmol/mg protein) 2.47T40.34 2.64£0,44

!Values are means¥ standard deviations for 10 mice.
*p<0.05
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Table 2 Liver protection of APP
APP Control
GOT (U/L serum) 248 .0£70.3* 350,2+£37.2
MDA (pmoel/g liver) 0.150.03* 0.19%0.08
Glutathione (pmol/g liver) 3.27+0.33* 2.6640.31
GPx activity (U/mg protein) 6.38+0.51% 4,70%x0.18
Cu/Zn- 50D activity (kU/mg protein) 1.44+0,05 1.4440.08
Mn-SOD activity (U/mg protein} a0.0£1.3 28.3+1.2
GR activity (U/mg protein) 1.83+0.24 1.78%0.10
CAT activity (U/mg protein) 53.4%2.5 53.8+3.4
'Values are means® standard deviations for 10 mice.
*p<0.06 '
BRSPS LRELY. SEDERE, APPAM  ZREANCEIELECA, 2 o—LDEEKENA

BN EN TS & EAEENICRL TV A,
2) = 2OFEEFEE 5L 5 APPHREOE

EbOFFEY 4 VR, YURPT y bESITEERL

7L, GalN %0 LPS #FEPEPIEST L T 9 4 ) A BT IEE
L OFREIRY A X2 EMTEE, GaN B
U LPS THREFREZHEEL o= v AFEOBHE %+ HIRS
WBELLZECA, 3y u—ATREHNCR(ERL
TWizhi, APPAEE Liv ¥ A0OFBIIEErYAD
s BERBOERETR L (MER), £, FEED
T H B GOT R0 LR, & CIFROBE{ LIS
Bt o v bo— it THEBELIE & he (Table
2), APPABELAFEBE- v XAFRAEYEX -+
Tl rEESEHE  CAT &, SOD /& L U GR /&3,
avbu—n EEREOEER LAY, GPxEEBIU
FigEGSHEZ 2 v ro—wDEL b EELSWESR
L7= (Table 2). IhoOERLD, APP#E GalN B
FULPS c kAL AFBoEEER Loy o -0
0BT AT &, ERAGSHBABSRERSE3
T, GPxiFEEFEIL LA S5 T ERBEL 2. ITiE
EOWHIc i, GSHWEBEBELRHL L TW5 T LRE
ERTVB 2 ks, APP hitE{ER GSH &% 0 v
Fa—nkb EREEEL &N, FEOELBRELL TS
FERAIIE Lo b LAgw, 4, APPHEIC L3
GSH &k % GPx OFEDORREMEIC > VW T RT3 TE
Th B,

3. In vitro EEIT £ 5 APP OIELFHE

10ml @Y/ — VKA 0.05% APP KIEH 20pl %
BINL T, AAPH %A CREEBILRIEZE 4 BT - 12
Bl U7 MDA &3, T v F o —0D 370% TH - 12,

APP KIEE DG, IEEOBER{LIE & B i Ik &
Ao bMEgENns., Fh, b LDLAKCREBEN
HF L HEYE LS LT E64nmol/l @ APP 2iEIIL T, BE
{HBEH = 2 200 nmol/| OEFEEFR AN * A ISE Ok
fbick v EU 2#E Y v (FARNER 234nm) £E

o aic T, & b LDL OE/kEas 1 BBRLILLE &8
xh Tz (Fig. 1), T o0EEE, APP i 4EFR
B LIS 3 C L5 RB LTV 5.

APP D DPPH 7 ¥ % VI EIEHEZBIE Lo & T A,
ICx i # 7 F VASEE T 64.2pmol/l TH D, HED (+)-
715 % 2D 1Co & 88Tpmol/1, 7 2 31 & B id 3148
mol/l, b= @y 2 Z{Z810umol/l Tk - fz. Fi, APP

WEFRLAY) 7=/ - AMBE DPPH 5 U A MEIER

D FE W IEOHER (P=0.975) #iH & Rf. F iz, APP

CDA—AN—F Y FHEREENBTETRAELL LT

%, 1Cq i A 7% VHEMET 4%l umol/l TH - 725, 7 X
TWE VBB EIU Trolox WV TREIE L 2B ® ICy i3
500pmol/1 PlLECBEF T /. Fi, APPIRESEMN
5+U7l/ww5&z—n—ﬁ$/hﬁ£éé®ﬁk%
EWVIEDOERE (P=0990) 4 S,
ﬁT#/W%ETTMmmﬂ®AW%ﬂﬁF®Bﬁ
oF vicinivh oy BEEIREEERET L&A, Al
EFE 12 EEETEALA 8B EDA D F vaiE s Tk
75, [EISRAFTHRIE L BB 23 Y ko — o 6B
Bigos a7 B3 865%, 125G 164% = TiE

BLTVT (RER).

4, APP D%

$E%ﬁ®#@ﬁﬁﬁ%T?iEmA%®ﬁ%%ﬁm
iz, 0.05% APP KigH %348 HPLC T 1 H4ic HHLL T,
ENRFNOESD DPPH 5 U AlkEl A AE L &
T A, ¥— 7 No.7TiEWVDPPH 3 ¥ L EBENTED
sni: (Fig 2). iEHEOE» - - € — 7 No. 7 i3, i 280
nm D=7 LB -TWT, pEOE, v —RI$£) 72

J — VO FEIEWERNTH 5 &HMWT L F,

E— 2 No. 7 OISR, u?mﬁ%ﬁﬁ®Mﬁ@ﬁ
BiTot., E=2 No.7TDALT + F L5 TE, SAK
UERAS 280nm T, # 7% »OFN (281nm) & & {—F
L. €= No. TOIRIRIVZ <2 5 40k, 1614, 1522,
1448, 1375, 1282, 1192, 1140cm~' £FL, # 5% ¥D
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Z#. (1631, 1522, 1471, 1375, 1288, 1188, 1153¢cm™D 00w koiESERE, BoTo b vy rras ik
EEC—E Lt $£7, ¥ — 2 No. 79 FD-MS, FAB () SfIhH 7N v SR J=66 00, BREETHL LY
DFEE, m/z2452 (M)*, m/z475 (M+Na)*, m/z491 (M BrLsr, F7, #FFEYONMR ZA~7 346 &OHEBC
+K)*, m/z451 ([M-H] ) #Enoh, SFBRE m/z452 &0, #7+vO6EBMOTO v E—o D i HL
TH . NMR Ao L 0 (Table 3, Table 4), 7= VI FHELNAEIEDG, AFFYOTMES TR
VI3 REORES ORISR THD, EET W) I FESLTWAEUIR L. Fh, Bl R2

18

Absorption{234nm)

0 20 40 60 80 100 120 140
Reaction time (min)

Fig. 1 Inhibition of human low-density lipoprotein oxidation by added APP

Each point denotes abserption at 234 nm. The oxidation of the LDL was induced at 200 imol/l CuSQy.
#, control was added distilled water ; [, 46.4nMAPP was added.
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204~ Ch1 2800m ------ Ao R
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i Nol13 No.l7 -
No.8 1 No.22 No.24
No.5 /[ Y Ve
O_M‘_g\w_r)i\‘f\l_lf‘ﬁm‘m'ﬂ" _______________ AT e
10 20 '
Retention time(min)
: 8
B
. Tr [1 No.7
=
\é 6 /
N
by |
Z .|
‘B
[=]
il | lonn
. S | 11 N YOOV | N T 1 [

5 10 15 20 25
Fraction number .

Fig. 2. RP-HPLC profile in APP (A) and DPPH radical scavenger activity of the fraction during each
one minute period of RP-HPLC (B)
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Table 3 'H-NMR spectra of Fraction No. 7 separated Table 4 C-NMR spectra of Fraction No.7 separated
by RP-HPLC of APP and catechin by RP-HPLC of APP and catechin

Fraction No. 7 Catechin Fraction No. 7 Catechin

H-2 4.5211 4,8640 C-2 83.123 83.664

H-3 3.9520 ’ 3.9960 C-3 58.820 69.620

H-4a 2.5269 2.5H855 C-4 28.748 29.333

H-ib 2.7870 2.8689 C-5 157.748 158.388

H-6 6.148% 5.9670 C-6 97.660 a7.023

H-8 6.1111 5.8974 C-7 158.863 158.639

H-2 ) 6.7778 6_8731 C-8 97.103 96,260

H-5 6.6972 6.7925 C-5 157.066 157.723

H-8° 6.6728 6.7424 C-10 102,386 101.569

GH-1 4.7592 — c-t 132.269 132,997

{/1,2=6.6Hz) C-2’ 115.402 116.016

GH-2 3.3500 . — C-3.4" 146.447 147.049

GH-6a 3.6687 — C-3%4" 146.501
‘GH-6b 3.8092 ' — C-5° 115.402 116.843
o C-6’ 120.320 120.814 .

O ST —Th NI AR s, FEOLL g; 132-322 -
&:&%EEEELfC Ch’b@%‘ﬁ%#i, I — 2 No. 77f)3jJ 7_‘:\" G-3,5 78.200 —_
Y-IB- NV FTHAILERBELTVS, Fi, G4 _ 71.533 —
692 —

Y — 2 No. TRACHBLEEAED Shi Y — 7 E S
i, EmEDEEEEONER LC/MS it L0 TE 4
YRTGTRA Y A& vED LI LT, ©—2 No. 13
i, (M)~ 4 m/2280 ® A F % v, E—% No. 22 if, (M)~
AMm/z80 DF »yTHLHEHEBR L. £/, E—27 No. 17
i, VD™ A m/2755 O vk F o EEE, -2 No. 24
i, (M)~ A m/zd63 O e F » I3 v FTH 5 &HTE
L7245, =% No.§ & No. 8 Mk E & - 12

= #

invivo BLU invitro EERICL Y, /@Ry 7=/ —
(APP) OMEHLEMOREANZ®RE L. <o A 0.05%
(w/v) APP Ap ok Qoml/A) 2 BS54 7T, 40
M, IS & OB Y% — ORI T B
BEEMSLLECA, Ehbo vy to—wpEhoiclh
~THEESTIC <, BBt E Y2 - b TREE
EefbiEtitE AR L. 4, 0.05% (w/v) APP % 1 48R,
ENRE LTy RS b v EUER Y oA T
A FAEEBEFNELLECA, T ba—LOFNICIES
T, [ GOT El o FFiH RO BE s E 04K
BEEIE s N FRO Ve F4 B0 GPxIGH
B, 20— n@Zhok) bEELEVEERELT
Wi, INLOERMPD, APP 3REIC L VFRETE Y
V=3 UAaN - iBEBRAEEL, SRRV F A R
& GPxEEAZCEEL T, BREEoEMAINA S
T ET, BRGSO SN L TV B afheESs
HgEshiz, 1, APP © DPPH 7 ¥# AfHEREEICE
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