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Abstract —

In order to find the antioxidative compounds, fractionation of the MeOH extract of the leaves of Crataegus pin-

natifida guided by DPPH scavenging test furnished seven phenolic compounds, quercetin-3-O-o-L-rhamnopyranosyl(1—6)-
B-D-glucopyranoside (1), myricetin-3-O-rhamnose (2), quercetin-3-O-a-L-rhamnopyranosyl-(1—6)-p-D-galctopyranoside (3),
quercetin-3-O-B-D-galactopyranoside (4), quercetin (5), apigenin-8-C-B-L-rhamnopyranosyl-(1—6)-3-D-glucopyranoside (2"-
O-rhamnosylvitexin) (6) and (—)-epicatechin (7). All of isolated compounds showed the significant antioxidative effect on

DPPH free radical scavenging test and TBARS assay.
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(Crataegus pinnatifida)®] -2 A& 450 27 3]
SISt FFAE A E T AN AEEE S A
A F 308 F 5kg ARE ARG

AeF ¥ 717] - UV/VIS= Human TU-1800PC(KOREA)
£ Centrifuge= Centrikon T-1180 (Italy)& A}-& 31t}
FAB-MS spectrometerZ-74 ol AH8-E 212 VG 70-VSEQ
(England)©] 3. Source: ionized by 35keV Cs' ion beam
£ Matrix= glycerots AFE315iT}. "H-NMR spectrometers:
Varian Gemini 2000, 300 MHz (USA)E "C-NMR spec-
trometers= Varian Gemini 2000, 75 MHz (USAYE AM&-81%)
o} TLC gIXEoll= Kieselgel 60 F,g, (Merck, Germany)
& AME3lY o8 ¢ CHCL : MeOH : H,O (70:30:4, 6:4:1,
80:20:2.5)%} EtOAc : EtOH : H,0 (8:2:1)9] A& o]}
3L detection© Z = Ethanolic-FeCl, solution$} 10%-
H,S0, in EtOH (heating)ellA] #A-& 39 3 UV-lamp
(254 nm)M = &Q1& stk ZE L Diaion HP-20
(Nippon Rensui Co., Japan), Sephadex LH-20 (25-100 pum,
Pharmacia, Sweden), MCI gel CHP20P (75~150 p.. Mitsu-
bishi. Japan), ODS gel (400~500 mesh, Waters, USA)S A}
3FUIL Al FC 2= L-Ascorbic acid, 1,1-diphenyl-2-
picrylhydrazyl, ethylenediaminetetraacetic acid-2Na, human
plasma LDL, potassium bromide sodium azide, 1,1,3,3-
tetracthoxypropane, trichloroacetic acid (Sigma Chemical
Co., U.S.A)), thiobarbituric acid (Fluka Chemika, Germany)
2 ArgsIsT.

Alete] M= - 0.1 mM DPPH(1,1-diphenyl-2-picrylhy-
drazyly= DPPH 39.4 mg< ethanolel] £3]A17# 1000 mlo]
=% 8] A%}, Phosphate buffered saline (PBS : pH
7.4y Na,HPO, 3.58 g, NaCl 8.77 g, NaN, 0.20 goll 574
& 7kt 1000 mio] H =& ZA|%H} 1 mM CuSO, &Y
2 CuS0, 0.025 goll S/FTE 718t 100 mio] HE= %
Agicl 1 mM EDTA £9%-2 EDTA-2Na 0.029 goll 254
£ 7kl 100 mPe] == ZAISEL 1% TBA A< thio-
barbituric acid 1 g 0.05 N NaOHZ 7|5l 100 mle] H=
E At} 25% TCA A9 trichloroacetic acid 25.0 go]
STE 7heted 100mlo] % ZA5% 10nM 1,1,3,3-
tetracthoxypropane -8--2 (TBARS AlE-8 MDA EF&o)
0.022 g& PBSY| 718l 10ml°] HEE 3 5 o] £l
0.1 miE # 3} PBSE S|4AIA 100 ml°] HE= 3P &
Al ZA%
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TBARS assayZE 0|88t LDL XIZzHat0fl 0|l
8F — Human plasma LDL(400 ug @2 &), 1 mM CuSO,
16w, sEEE 2AT 2 A £(25, 50, 100, 200, 500,
1000 ppm) 100 pell PBS(pH 7.4)5 4lo} AA] F3]7} [ ml
7} H=2 3t} Vortex mixer® £3}3te] 37°C 48 Ao
A 4NZE Fot A8 wikete] AskAIZl & 1 mM EDTA
20 WE A7Yske] AstE SAANT 4FskE LDLE- <o
25% trichloroacetic acid 1 mIE go] TS JAH 7 &
21 AEdell 1% thiobarbituric acid 1 mIE A7}k 95°C
oA Al F YZIAZICH AAE MDAS] & 532 nm
oA spectrophotometerS ©]-&3}o] 24 stc} >

MDA EFAIE 2= 10nM 1,1,3,3-tetraethoxypropane -&
HE &A] ZAste] ARE-FITE

MDA % (nM/ml) = (fF) x 10
F: ZFA 8¢ $4% (532mm)
£ ZAe] $8= (532 nm)

7t Al=¢] LDL X @318t GA| axg vad g 9
A cu™oll o) f=se s WS 50% o
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Leaves of Crataegus
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innatifida(5kg)

Extracted with MeOH under room temp.
Concentrated under vacuum evaporator

MeOH extract (502.5g)

Suspended with water
Partitioned with chloroform

|
Water ext.
|

J Chromatographed with Diaion HP-20

|
CHCl3 ext. (227.5g)

l Eluted with H:0. 30% MeOH, 60% MeOH, MeOH

H:0 (180g) 30% MeOH (55¢)
I

l |
60% MeOH (39g) MeOH (1.25g)

Sephadex LHZ20 Sephadex LH20 Sephadex LH20
15% MeOH 20% MeOH 50% MeOH
ﬂgephadex LHZ20 MCI Sephadex LH20
30% MeOH 30% MeOH o 30% MeOH
Comp. 7 Comp. 4 -
(35mg) - L | (350mg) 30% MeOB
x | |
Comp. 1 Comp. 3 Commp. 6
(78mg) (22mg) (120mg)
Comp. 2
(18mg)
Comp. 5
{(40mg)

Scheme 1. Extraction and isolation of the compounds from the leaves of Crataegus pinnatifida.

Alshzel dadt ARe] F(C)E STt

Compound 1 — mp. : 214-215°C. IR v&%* cm’ : 3422
(OH), 2936 (CH), 1660 (C=0), 1507 (C=C), 1057
(glycosidic C-0), (-)FAB-MS(m/z) 609[M-H], 447[M-
Gle-HJ', 301[M-Rha-Gle-H]". 'H-NMR : DMSO-d,, & ppm
:7.55 (1H, s, H-2"), 7.52 (1H, s, H-6"), 6.84 (1H, d, /=84
Hz, H-5"), 6.38 (1H, d, J=1.8 Hz, H-8), 6.19 (1H, d, J=
2.1 Hz, H-6), 5.34 (1H, d, J=6.6 Hz, anomeric Glc H),
438 (1H, s, anomeric Rha H), 0.98 (3H, d, J=6.3 Hz,
Rha CH;) "C-NMR : DMSO-d,, & ppm : Table T 3=,

Compound 2 — m.p. : 199~200°C. IR vi% cm’' :
3268 (OH), 1665 (C=0), 1611, 1512 (anomeric C=C),
1201 (glycosidic OH), 977, 835 (anomeric ring C-H). ()
FAB-MS(m/z) : 467[M-H]", 321[M-Rha-H]| . 'H-NMR :
DMSO-d,, 8 ppm : 6.90 (2H, s, H-2', 6, 6.30 (1H, s, H-
8), 6.14 (1H, s, H-6), 5.27 (1H, s, anomeric Rha-H), 0.91
(3H, d, J=6.0 Hz, Rha-CH,). "C-NMR : DMSO-d,, 8 ppm
: Table 1 =,

Compound 3 — m.p. : 186~188°C. IR v cm™ :
3399 (OH), 2915 (CH), 1671 (C=0), 1512 (C=C). (-)

FAB-MS(m/2) : 612[M-H|", 465[M-Rha-H], 302[M-Rha-
Gal]”. "H-NMR : DMSO-d,, & ppm : 7.86 (1H, d, J=2.1
Hz, H-2"), 7.58 (1H, d, /=8.7 Hz, H-6"), 6.86 (1H, d, J=
8.4 Hz, H-5'), 638 (1H, s, H-8), 6.18 (1H, s, H-6), 5.06
(1H, d, J=7.8 Hz, Gal anomer H), 4.52 (1H, s, Rha
anomer H), 1.18 (3H, d, /=6.0 Hz, Rha-CH,), "C-NMR :
DMSO-d,, § ppm : Table I 7z,

Compound 4 — mp : 225~227°C. IR Vi cm™ : 3298
(OH), 2908 (C-H), 1665 (C=0), 1607, 1512 (C=C), 1094
(glycosidic C-0). (-)FAB-MS(m/z) : 463[M-H], 301{M-
Gal-HJ". 'H-NMR : DMSO-d,, 8 ppm : 7.67 (1H, dd,
J=2.1, 8.4 Hz, H-6", 7.53 (1H, d, J=2.1 Hz, H-2"), 6.82
(1H, d, J=8.4Hz, H-5'), 6.40 (1H, d, /2.1 Hz, H-8) 6.20
(1H, d, /=2.1 Hz, H-6), 5.37 (11, d, J=8.1 Hz, anomer
H). ®C-NMR : DMSO-d,, & ppm : Table T .

Compound 5 — m.p. : 311~313°C. IR vgp; em™
3414 (OH), 2835 (C-H), 1671 (C=C), 1535 (aromatic
C=C). (-FAB-MS(m/%) : 301[M-H]". '"H-NMR : DMSO-d,,
Sppm : 7.68 (1H, d, J=2.1 Hz, H-2), 7.54 (1H, dd, J=2.1,
8.4 Hz H-6), 6.89 (1H, d, J=8.4 Hz. H-5'), 6.41 (1H, d,



124 Kor. J. Pharmacogn.

J=2.1 Hz, H-8), 6.18 (1H, d, J=2.1 Hz, H-6), "C-NMR : DMSO-d,, 6 ppm : 8.06 (2H, d, J=8.7 Hz, H-2', 6'), 6.93
DMSO-d,, § ppm : Table T 3=, (2H, d, J=8.4 Hz, H-3', 5'), 6.80 (1H, s, H-3), 6.26 (1H,
Compound 6 — m.p. : 224~226°C. IR v cm™ : 3393 s, H-6), 4.98 (1H, s, Rha anomeric H), 4.77 (1H, d, J=
(OH), 2917 (CH), 1664, 1572, 1452 (C=C), 1188 (C-0). 9.9 Hz, Glc anomeric H), 0.47 (3H, d, /~6.3 Hz, thamnosyl
(-)FAB-MS(m/z) : 578{M-H], 431[M-Rha-H]. 'H-NMR :  CH,), "C-NMR : DMSO-d,, 8 ppm : Table I .

Table L. "C-NMR spectral data of compounds 1~7 from the leaves of Crataegus pinnatifida in DMSO-d;

Carbon No. Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5 Comp. 6 Comp. 7
C-2 156.7 158.7 158.7 156.6 146.5 163.1 80.0
C-3 133.5 136.5 136.1 133.7 135.4 102.3 67.6
C-4 177.7 179.9 179.7 177.8 175.6 182.1 29.3
C-5 161.5 163.4 163.1 161.5 160.5 160.7 157.9
C-6 98.9 100.0 100.2 98.9 97.8 98.2 96.6
C-7 164.4 166.1 159.2 164.6 163.7 162.5 157.6
C-8 93.7 94.9 95.1 93.7 93.0 104.4 96.1
C-9 156.9 159.7 158.7 156.5 1559 1558 158.2
C-10 104.1 106.0 106.2 104.0 102.6 104.0 100.3
C-r 1214 122.0 1232 1213 121.6 121.5 1325
c-2 1154 109.8 116.3 1154 114.6 129.0 115.5
C-3' 145.0 147.0 146.0 145.1 144.8 115.8 146.2
c-4 148.7 138.1 150.2 148.7 147.4 161.2 146.0
Cc-5 116.6 147.0 118.2 116.1 115.3 115.8 116.0
C-6' 121.7 109.8 123.0 1222 121.6 129.0 119.5
Gle-1 101.0 715
Gle-2 74.3 74.9
Glc-3 76.3 79.7
Glc-4 70.3 70.5
Gle-5 76.3 81.7
Gle-6 68.5 60.9
Rha-1 101.1 103.8 100.2
Rha-2 71.8 72.0 70.3
Rha-3 70.6 72.0 713
Rha-4 71.8 72.2 70.0
Rha-5 68.5 72.0 68.1
Rha-6 17.7 17.7 17.5
Gal-1 105.7
Gal-2 147.9
Gal-3 74.0
Gal-4 69.8
Gal-5 75.3
Gal-6 67.5
Gal-1" 101.9
Gal-2" 713
Gal-3" 73.3
Gal-4" 68.0
Gal-5" 75.9

Gal-6" 60.2
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Compound 7 — m.p. : 234~236°C. IR vI® cm’
3457 (OH), 1621 (C=C), 1527, 1470 (aromatic C=C), 805
(aromatic ring). (-)FAB-MS(m/z) : 291[M-H]". 'H-NMR :
DMSO-d,, & ppm : 6.97 (1H, d, J=1.8 Hz, H-2"), 6.80
(2H, m, H-5", 6, 5.94 (1H, d, J=2.1 Hz, H-8), 5.92 (1H,
d, J=2.4 Hz, H-6), 487 (1H, s, H-2), 4.17 (1H, s, H-3),
2.86 (1H, dd, J=4.2, 17.0 Hz, H-4), 2.73 (1H, dd, J=2.7,
16.8 Hz, H-4), "C-NMR : DMSO-d,, & ppm : Table 1 ZZ.

DPPHS 0|88t eilsls &8 -~ thir $o] HO0 &
21 &, 30% MeOH 8 &, 60% MeOH #-2%, MeOH ¥
GE-S TR (50~2000 ppm) 24151 DPPH radical 4

Jo _1

Compound 1 : R, -O-Gle-Rha : R,, -H : R;, -OH : R,, -H
Compound 2 : R, -O-Rha, : R,, -H : R;, -OH : R,, -OH
Compound 3 : R;, -O-Gal-Rha : R, -H : R;, -OH : R,, -H
Compound 4 : R,, -O-Gal : R,, -H : R,, -OH : R,, -OH
Compound § : R, -OH : R,, -H : R;, -OH : R,, -H
Compound 6 : R;, -H : R,, -Gle-Rha : R;, -H : R, -H

Fig. 1. Structure of compounds 1~6 isolated from the leaves of
Crataegus pinnatifida.

Fig. 2. Structure of compound 7 isolated from the leaves of
Crataegus pinnatifida.
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AE3e ZA s A3 AAPGF 919 radical scavenging
activityt= $=3t.o thzoFE<] L-ascorbic acid®} H| i
39S W 30% MeOH £33, H,0 23, 60% MeOH £-8
, MeOH ¥-3, CHCL, #3o= wéOl HERtow, 53
30% MeOH ¥-3 2 H,0 ¥ o] DPPHY| <] 3t radical
scavenging activity”} %-8F12 1C,9] 7491 % 30%
MeOH £380] 14.02 +6.66 ug/m/, H,0 ¥-3 A 24.57
ug/mlZ $-~8 radical scavenging activityE WER L,
60% MeOH #3%-& 31,68 + 10.58 pg/m/, MeOH 3 &
38,62 +3.62 pymiE 423 A4S UERITKFig. 3).
LDL*PsHHI chet AAMilg et S - AARbTE Qo 7 |
52 50~1000 ppme] 57}A] F=o EHO}OQ LDL A A 3}
Akt tisl A8 s A3 theFE<?] L-ascorbic
acid<} B]LO}?} £ o 30% MeOH &3, HZO %Q, 60%
MeOH £8 2 100% MeOH 238, CHCl, £3 o=
LDLo| thst ks d A &7} -5k OU% DPPHZ
o] &3t gHAatsl A Al A9 o] 30% MeOH 4,
H,0 32, 60% MeOH ¥-&olA s d ] o] &
A VFERgEh, B8 1C,,9] 739 30% MeOH #-Eo] 039+
0.50 ug/m/, H,0 ¥ o] 1.64 £0.36 ng/m/=E ascorbic acid
7.01 £0.22 pg/m/ B} 2523k spakepAd oA 2he-S Ve
WAL, 60% MeOH ¥-8-2 7.97 +0.72 ug/m/, MeOH +-3]

—

|Cso Value (ug/ml)
o 5 B B5833888

Taalls

Chiorform Water Fr. 30% 60% 100% Ascorbic
MeOH Fr.MeOH Fr.MeOH Fr. acid

Fig. 3. IC,, Values of Crataegus pinnatifida leaves on DPPH.

— nNa N
&3] (&) o
- -

—

P

{Cso Value (ug/mi)

ascorbic Chlorform Water Fr. 30% 60% MeOH
acid Fr. MeOH  MeOH Fr.
Fr. Fr.

Fig. 4. IC,, Value of fractions of Crataegus pinnatifida on Cu'-
induced LDL lipid peroxidation.
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< 14.59 £ 0.51 pg/mlZ 573 248 YERATKFig. 4).

2|8 Mo gitst &Y

AR 9 Z4zhe) BE S dis) sl 249 48 2
3} e @S B H,0 #3, 30% MeOH £33} 60%
MeOH #-3 o4 22|38 77] compound®] 443} 84 &
A& ) DPPHY O ¢} 3 2429 radical scavenging
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activity?} LDLe] A &zptslell tiek o] 835 S4sii.

DPPHE 0|88t} &lsts £3 - 2 compounds 552
(10~500 ppm)E ZA| 8t DPPH radical®l] g scavenging
activitys A8 23 giREo] Y xER AMEE L-
ascorbic acid®} FE3AL} 1 o] ¢} radical scaven-
ging activityE YEM 12, [compound 6 < compound 1
(ICs, 8.31 pg/ml) < compound 3 (IC;, 7.91 pg/m/) <

Table IL. The radical scavenging activities and IC, values of compounds 1~7 on DPPH

EDA(%) EDA(%)
ICs,
Cone- lppm) g 20 50 100 200 500 (ug/mD)
Sample
Compound 1 9.58+£0.26* 15.26+3.76  27.18%7.73 7.77£1.64%*  84.50+24.13** 90.42+44.27**  8.31+0.21*
Compound 2 7.05+2.01 9.99+3.49%* 29.16+16.04** 56.85+31.36** 89.73+49.23** 91.38£49.01**  7.87+0.05%**
Compound 3 46.21+60.50  10.59+1.84* 23.9342.79*  40.3432.40* 75.42121.74** 00.23+36.80**  7.91+1.34
Compound 4 9.67£0.00%* 14.90+5.19  31.27+1.62* 58.92+1.85* 87.07£16.49** 89.28+114.90** 7.66+0.05%**
Compound § 9.1632.92 17.1940.00%* 42.734£20.21%* 77.39+43.80* §9.64+37.82*%* 90.14+26.49** 6.4940.22*
Compound 6 4.17£6.10 3.48+3.95 2.56+1.38 522+2.64* 15814446  29.84£6.49% 41.15+4.97
Compound 7  23.241£0.52* 40.57+3.24* 67.87439.63* 89.18+50.42* 90.42+42.70** 91.10£13.75**  3.69+0.32
L-Ascorbic acid 11.46+3.44 12.8343.25  33.88+18.73** 66.07134.35%* 92.25+48.43** 93.67+50.76** 6.99+0.15*
Each value represents the meantS.E. (n=2)
Significantly different from negative control : *p <0.05, **p<0.01
Table III. Effect of compounds 1~7 from Crataegus pinnatifida on Cu**-induced LDL lipid peroxidation
MDA MDA (nmol/mg protein)
ppm ICs,
10 20 50 100 200 500 (ng/mi)
Sample
LDL 1.334+0.006**
Ox-LDL 6.466+0.037
L-Ascorbic acid 6.54+0.26* 6.64+1.71 6.591£0.41* 5.06+0.98 3.55+2.20 1.97+1.04 8.42+1.65
Compound 1  6.3610.63* 3.63£0.14* 2.3740.26 1.94+0.04**  1.38+0.40 1.03+0.15 2.58%0.66**
Compound 2 7.06+0.12%*  6.60+0.10**  3.79+0.08* 2.08£0.18 1.60£0.08* 0.93+0.08 4.52£0.05
Compound 3  5.57+0.55% 4.42+0.48 2.44+1.01 1.74+0.16 1.59+0.31 1.3840.34 2.42+0.50
Compound 4  5.02+0.10**  3.69+0.19* 2.441+0.27 1.65+0.31 1.48+0.31 1.23+0.12 1.12+0.01%*
Compound 5 5.42+0.86 2.831+0.81 1.73£0.01**  1.56£0.15 1.30£0.18 1.19+0.26 1.5240.90
Compound 6  7.6610.89 8.11x1.11 5.86+0.11**  4.78+0.10**  33440.44 2.2840.16* 8.23£0.27*
Compound 7  4.79+0.19* 4.06x0.30* 2.71£0.52 1.85+0.53 1.44+0.01*%*  1.30%0.14 1.1240.50

LDL : unoxidized LDL

Ox-LDL : Cu*'-induced oxidized LDL

Each value represents the meantS.E. (n=2)

Significantly different from negative control : *p <0.05 **p<0.01

_ [Ox-LDL]~[Sample LDL] <100
[Ox-LDL]-[LDL]
[Ox —LDL] : MDA of Cu™-induced oxidized LDL
[Sample LDL} : MDA of Sample added oxidized LDL
[LDL] : MDA of unoxidized LDL
IC,, : Required sample concentration(jig/m/) for 50% inhibition of Cu®*-induced LDL lipid peroxidation

Inhibition(%)
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compound 2 (IC,, 7.87 pg/ml) < compound 4 (IC,, 7.66
ng/m/) < compound 5 (IC,, 6.49 pg/m/) < compound 7
(IC5, 3.69 pg/mh)|e] £o 2 243 radical scavenging
activitys WFERH AT Table 1)

LDL &=tofl CHEF AMED £ - Water T2 =, 30%
MeOH £8&, 60% MeOH &3 &M EEst 7t sigtE
< FEHEE(10~500 ppm) LDL X2 34kstol] t)gt o1&
e Agst A3} tjx9FE2) L-ascorbic acide} Bl wa}sl S
| [compound 6 < compound 2 < compound 4 (IC,,
2.58 pg/ml) < compound 3 (IC,, 2.42 pg/m/) < compound 5
(IC5, 1.52 pg/m/) < compound 4 (IC,, 1.12 pg/m/)=
compound 7 (ICs, 1.12 pg/m))|& YuzeFE2 AME-8H L-
ascorbic acid (ICs, 8.42 pg/m/y K.t} -8 FprkspA] 2 o
AZ}E BATKTable II0).

4 £

AR 912 MeOH Ex.E activity guided fractionation
Wigell wiet H,0, 30% MeOH, 60% MeOH, MeOH &%
< YA olE A BEEF CHCL ¥-8 &2 tis)A
DPPH radicalol ™8t scavenging activity®} LDL<] lipid
peroxidation® ©]-8-3t TBARS assay= H4i¥e} &74e A9
vt 2 A3 thE-R9] CHCL, 82 #9)3 BE -3
ol A gatstaztrt 9llen, 3] 30% MeOH E3(IC,,
14.02 ug/mlPllA ascorbic acid(ICy, 24.65 pg/ml) B} <7
gl radical scavenging activity® X2 [CHCL, ¥-8 <<
100%%2 <60% %38 <H,0 ¥ (IC,, 24.57 pg/ml) <
30% 3] (ICy, 14.02 pg/ml)] 8+ 4kakz1d Aol Q)
o] A% L-ascorbic acid(IC, 7.01 pg/mh)e} A2} 53
9 84 [CHCL ¥8 <100% 38 <60% 3% (IC,,
7.97 ug/ml) < H,0 -8 (ICs, 1.64 pg/ml) <30% -8 (ICs,
0.39 ug/m)& #EY 4 Yk, A3t s}t o] B
H H,0 ¥3, 30% MeOH #83} 60% MeOH #3-& gel
column chromatography & A3} 770 €] phenolic
compoundsE #2315t} §HAksl #18-o] #EE H,0 Frol
) Compound 7-&, 30% MeOH Fr.o 4] Compound 1, 2,

2, 60% MeOH Froll4l Compound 4, 5, 65 ZH2F 523}
Rem o|ge) EYjIiera A 71E 7171EA (IR, MS,
'H-NMR, "C-NMR) 2#}Z %a compound & quercetin-
3-O-a-L-thamnopyranosyl(1—6)-p-D-glucopyranoside(rutin),
compound 2% myricetin-3-O-rhamnose, compound 3
quercetin-3-O-a-L-rhamnopyranosyl-(1—6)-B-D-
galctopyranoside, compound 4+ quercetin-3-O-f-D-
galactopyranoside(hyperoside), compound 5+ quercetin,
compound 6 apigenin-8-C-B-D-glucopyranoside(vitexin),
conpound 7 (-)-epicatechin® & 1 F4 3t tt. zF2e]
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Aol dist atst &4 2F A3 A 789 compound
o)A [compound 6 < compound 1 (ICs, 8.31 pg/m/) <
compound 3 (IC,, 7.91 ng/m/) <compound 2 (IC, 7.87
ug/ml) < compound 4 (IC,, 7.66 pg/m/) < compound 35
(IC,, 6.49 pg/m/) < compound 7 (ICs, 3.69 pg/mHKEO = -
<78} radical scavenging activitys 3.2, 53] compound
7L ascorbic acid® Tt oF 2vfe] ZFesl A4S HAFSIE
wat AAtatAlE AF o] QlojA % ascorbic acid(ICs, 8.42
ng/mhet A B5AY 958 52 S [compound
6 < compound 2 < compound 4 (IC;, 2.58 pg/m/) <
compound 3 (ICy, 2.42 pg/m/) < compound 5 (ICy, 1.52
ug/ml) < compound 4 (ICy, 1.12 ug/m/l)=compound 7
(IC,, 1.12 pg/mh}S B2 4= USdh. whebA] Ay 9
omRE| Felw Uiae] QRS0 S48 Pas BHL
THA AL AL, S Y oA o] gdo] AR RAIS
A Yepge B o g ARk ¢lo] i AL
£ o] 83 AAISHEL ] e sl &

vk Al E
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