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Phenolic Compounds from Seeds of Astragalus sinicus
and Its Antioxidative Activities.

Seung-Hwan Yeom, Min-Kee Kim, Hyun-Jung Kim, Jae-Geul Shim, Jae-Hee Lee, and Min-Won Lee*
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — Phytochemical examination of seeds of Astragalus sinicus has led to the isolation and characterization of
kaempferol 3-O-B-D-apiofuranosyl-(1—2)-a-L-thamnopyranosyl-(1—>6)-B-D-glucopyranoside (1), quercetin 3-O-B-D-xylopy-
ranosyl-(1—2)-B-D-glucopyranoside (2), ampelopsin (3), ampelopsin 3’-O-B-D-glucopyranoside (4), ampelopsin 3’-O-B-D-
xylopyranoside (5), myricetin (6), myricetin 3’-O-B-D-glucopyranoside (7), myricetin 3’-O-B-D-xylopyranoside (8). Anti-
oxidative activity of these compounds was determined by measuring the radical scavenging effect on 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) radicals. Flavanonols(3, 4, and 5) showed potent antioxidative activity.
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S92 9-117%, =8%, 8§ ¥elL, 4o 6-20 mm, E°]
SEAY oAt £& XA 7HE A Zo] 12 mm,
7-105013 sz gely, 8152 Ao, 4= 3
3k A4RENY B vwd 43 oy Zag] B
Aol 3-4mme|th B =4 B 20e v
H717F v, I8 02 AdkeF, olwA], 7
By, ARz 24

gr)&e] PR OB F2 riterpene glycoside” V7]
Eo] o] B U7, flavonoid®®* 9} isoflavonoid® =
Bz =t

)84 AFEE McCracken™ S0l 7%l 2] E0|
et AL 5193, Abdallah®™” So| A. trigonuse}
A. spinosusl| A £2] 3} cycloartane triterpene glycoside 2]
AZF A ZolA =g} HIV dHfolefs 2hgof tis]
sttt Luisa'? 5 A. verrucosus®) 29} o] 220
Al B-2]d astraverrucing VIS 7R 2 @nj A 2-8-3) o<+

*IATXHE-mail) : mwilee@cau.ac.kr
(FAX) : 02-822-9778

344

280 sl A7eiact. Back™ 52 87] A membranaceus
oA E2]E 34-methylenedioxypyrrolealdehyde$} 7-O-B-
D-glucopyranosyl 7,3'-dihydroxy-4'-methoxy isoflavone 2]
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717] % A9k - IR spectrophotometer : Shimadzu IR-435
(Japan), KBr, "H-NMR spectrometer : Varian GEMINT
2000, 300 MHz (USA), Bruker AMX-500, 500 MHz
(Germany), BC.NMR spectrometer : Varian GEMINI 2000,
75 MHz (USA), Bruker AMX-500, 125 MHz (Germany),
Mass spectrometer : API 3000 triple quadrupole mass
spectrometry (Canada), TLC : Adsorbent ; Kieselgel 60
F,s, (Merck, Germany), Cellulose (Sigma, USA), Solvent (v/
v); CHCL, : MeOH : H,0=6 : 4 : 1, 70 : 30 : 4 Detection;
Ethanolic-FeCl, solution, 10%-H,SO, in H,O (heating),
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UV-lamp (254 nm), Chromatographic gels : Sephadex LH-
20 (25-100 um, Sigma, USA), MCI-gel CHP-20P (75—
150 um, Mitsubishi, Japan), YMC-gel ODS-A(230/70, 400/
230, 500/400 mesh, YMC Co., Japan), Low Pressure Liquid
Column Chromatography (pump : Gilson minipuls 3,
Gilson 112 UV/VIS (254 nm), gel : YMC-gel
ODS-A (500/400 mesh, YMC Co., Japan), data system :
Autochro-Win 3.0 plus (Young-lin Co., Korea))

DPPH (1,1-diphenyi-2-picrylhydrazyl), l-ascorbic acid, 2-
thiobarbituric acide Sigma®llA T+U3FH AL, 99.5% ethanol
£ Merck, trichloroacetic acid= ACROSOIA +d38led A
3k 7lekgle 19 Al9kS AREste] e &
3 %+ Human TU-1800PC UV/Vis spectrophotometer
(PGENERAL)E AMg-3te] S48kt

=& Y Z2| — A2 FAF 800 g= 80% aqueous acetone
o7 Aeolx 33] FZote] ATt 2L FENE Y
FE5T 280 9)F H,00 dE3sle] o345t & Sephadex
LH-20 A2 ET 98 AAIEIt) Sols EolAlF
H veeS 10%4 &8 100%7H4] s55 ¥9.20 TLC
= HAEe] 19 fraction® Z WRESITE. Fr.2ol tisiA =
MCl-gel CHP 20P (20% MeOH—100% MeOH, gradient
system) 2 ODS-gel:2- ©]-83+ Low pressure liquid column
chromatography (H,0—>80% MeOH, gradient system)2 A
Al 8ked compound 1 (170 mg)S AT Fr3ol thslol &=
ODS-gel2 ©]23+ Low pressure liquid column chromato-
graphy (20% MeOH—80% MeOH, gradient system)$}
MCI-gel CHP 20P (H,0—80% MeOH, gradient system)&

detector :
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A A) 8l compound 2 (264 mg)E LA 5L, MCl-gel CHP
20P (H,0—100% MeOH, gradient system)& ©|-8-3}<
compound 3 (95 mg)E AUTH Fr. 4, 5, 6, 79 thafA =
ODS-gel 2 &3+ Low pressure liquid column chromato-
graphy (20% MeOH—80% MeOH, gradient system)& 2
A8+ compound 4 (824 mg), 5 (189 mg), 6 (112 mg), 7
(129 mg), 8 (110 mg)E AUk

Kaempferol 3-O-B-D-apiofuranosyl-(1—2)-o-L-rham-
nopyranosyl-(1—6)-B-D-glucopyranoside (1)
Yellow amorphous powder, IR vEBr cm ' : 3361 (OH),

4 Gle
5 Xyl

Fig. 1. Structures of Compounds 1-8.

Seeds of Astragalus sinicus (800g)

80% Acetone, room temp.
S-1

Fr.1 Fr.2 Fr.3

LC-0-2
M-3

1
(170mg)

(264mg) (95mg)

| |

Fr.4 Fr.5 Fr.6 Fr.7

LC-0-4 LC-0-4 LC-0-4 LC-0-4

4 5 8
(824mg) (189mg)

(110mg)

(112mg)  (129mg)

Chromato. Gel
S : Sephadex LH 20
M : MCI-gel CHP 20P
O: YMC ODS gel

LC : Low Pressure Liquid Chromatography

Solvent system
1: H,0-MeOH
2: H,0-80% MeOH
3:20%-100% MeOH
4:20 %-80% MeOH

Scheme 1. Extraction and isolation procedures.
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1637, 1515 (aromatic C=C) Negative FAB MS : m/z 725
[M-H]- 'H-NMR (500 MHz, DMSO-d,) : § 7.98 (2H, d,
J=8.5Hz, H-2', 6, 6.86 (2H, d, J=9.0 Hz, H-3', 5'), 6.39
(1H, d, J=2.0 Hz, H-8), 6.18 (1H, d, J=2.0 Hz, H-6), 5.44
(1H, d, J=10 Hz, glc-1), 531 (1H, s, api-1), 430 (1H, s,
tha-1), 0.92 (m, rtha-6), "C-NMR (125 MHz, DMSO-d,) :
<Table I>

Quercetin  3-O-B-D-xylopyranosyl-(1—2)-p-D-glu-
copyranoside (2)

Brown amorphous powder, IR vKBr cm™ : 3348 (OH),
1658, 1592 (aromatic C=C), Negative FAB MS : m/z 595
[M-H]- 'H-NMR (300 MHz, DMSO-d+D,0) : § 7.77
(1H, dd, J/=8.4, 2.4 Hz, H-6"), 7.53 (1H, d, J=2.4 Hz, H-
2%, 6.84 (1H, d, J/=8.4 Hz, H-5"), 6.41 (1H, d, J=1.8 Hz,
H-8), 6.20 (1H, d, J=1.8 Hz, H-6), 5.72 (1H, d, J=7.2 Hz,
gle-1), 4.56 (1H, J=7.5 Hz, xyl-1), "C-NMR (75 MHz,
DMSO-d,) : <Table I>

Ampelopsin (3)

Brown amorphous powder, [o]¥ : + 41.8° (¢=0.01,
MeOH), IR vKBr ¢cm™ : 3249 (OH), 1625, 1471 (aromatic
C=C) Negative FAB MS : m/z 319 [M-H]- '"H-NMR
(300 MHz, DMSO-d+D,0) : & 6.54 (2H, s, H-2', 6,
5.93 (1H, d, J=2.1 Hz, H-8), 590 (1H, d, J=2.1 Hz, H-6),
4.84 (1H, d, J=114 Hz, H-2), 447 (1H, d, J=11.4 Hz, H-
3), "C-NMR (75 MHz, DMSO-d,) : <Table I>

Ampelopsin 3'-O-B-D-glucopyranoside (4)

Yellow amorphous powder, [a]® : + 73.1° (c=0.01,
MeOH), IR vEBr cm™ : 3370 (OH), 1647, 1515 (aromatic
C=C) Negative FAB MS : m/z 481 [M-H]- 'H-NMR
(300 MHz, DMSO-d.+D,0) : 8 6.76 (1H, d, J=1.8 Hz, H-
2Y), 6.64 (1H, d, J=1.8 Hz, H-6"), 5.90 (1H, d, J=2.1 Hz,
H-8), 5.86 (1H, d, J=2.1 Hz, H-6), 4.94 (1H, d, J=11.1
Hz, H-2), 4.49 (1H, d, J=11.1 Hz, H-3), 4.64 (1H, d,
J=72 Hz, gle-1), "C-NMR (75 MHz, DMSO-d,) : <Table
g

Ampelopsin 3'-O-B-D-xylopyranoside (5)

Brown amorphous powder, [a]® : + 69.5° (¢=0.01,
MeOH), IR vEBr cm™ : 3414 (OH), 1637, 1504 (aromatic
C=C) Negative FAB MS : m/z 451 [M-H]- 'H-NMR
(300 MHz, DMSO-d,+D,0) : 8 6.81 (1H, d, /=1.8 Hz, H-
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2Y), 6.77 (1H, d, J=1.8 Hz, H-6"), 593 (1H, d, J=1.8 Hz,
H-8), 5.90 (1H, d, J=1.8 Hz, H-6), 491 (1H, d, J=11.4
Hz, H-2), 477 (1H, d, J=7.2 Hz, xyl-1), 4.47 (1H, d,
J=114 Hz, H-3), "C-NMR (75 MHz, DMSO-d,) : <Table
>

Myricetin (6)

Brown amorphous powder, IR vKBr em™ : 3260 (OH),
1647, 1592 (aromatic C=C) Negative FAB MS : m/z 317
[M-H]- 'H-NMR (300 MHz, DMSO-d+D,0) : 8 7.27
(2H, s, H-2', 6", 6.38 (1H, d, J=1.5 Hz, H-8), 6.20 (1H,
d, J=1.5 Hz, H-6), "C-NMR (75 MHz, DMSO-d) :
<Table I>

Myricetin 3'-O-3-D-glucopyranoside (7)

Brown amorphous powder, IR vKEr cm™ : 3348 (OH),
1658, 1592 (aromatic C=C) Negative FAB MS : m/z 479
[M-H)- '"H-NMR (300 MHz, DMSO-d+D,0) : & 7.55
(1H, d, J=1.8 Hz, H-2"), 7.53 (1H, d, J=1.8 Hz, H-6"),
6.43 (1H, d, J=1.8 Hz, H-8), 6.20 (1H, d, J=1.8 Hz, H-6),
4.93 (1H, d, J=5.4Hz, glc-1), PC-NMR (75 MHz, DMSO-
dg) : <Table I>

Myricetin 3'-O-B-D-xylopyranoside (8)

Green amorphous powder, IR vXBr em™ ;3337 (OH),
1655, 1592 (aromatic C=C) Negative FAB MS : m/z 449
[M-H]- '"H-NMR (500 MHz, DMSO-d+D,0) : & 7.49
(2H, s, H-2', 69, 6.43 (1H, d, J=2.0 Hz, H-8), 6.21 (1H,
d, J=2.0 Hz, H-6), 474 (1H, d, J=7.5 Hz, xyl-1), °C-
NMR (125 MHz, DMSO-d;) : <Table I>

2HC|Z 2AHE82| &M — Hatano er al.®] HE™el ¢
sl AEE 7} 3 E AT &9 100w (control :
99.5% ethanol)*ll 0.1 mM DPPH €< (99.5% ethanol) 1.9
miE 7RI 2 AlEe 7] sE2 ZASKA Vortex
mixer2 1037F g3 F 37°ColA] 304 5t incubation
AZ1 ¥ spectrophotometers ©]-8-3¢] 515 nmollA F3%=
£ =A35k9r). 9 gixokEE 2 ascorbic acids 1A F
=2 ZAEl EF3T 7L A 8] e IC,, A
(DPPH U2 B4E 50%2 JAISKE vl 223 55 mM)
Z YERAIT

-

g3 { 03

Compound 1> Sl dron] TLCH|A FeCl, #-5F-ol 2]
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Table I.C-NMR spectra of Compound 1, 2, 3, 4, 5, 6, 7, and 8
Carbon s 2 2a 3 3o 4% 5% 6 6t T gk
number
C-2 1566 1468 1562 1475 85.4 832 833 849 1470 1471 1466 1462
C-3 1331 1356 1333 1365 737 716 716 735 1361 1361 1362 1362
C4 1776 1759 1777 1765 1987 1975 1980 1984 1760 1760 1761 1760
C-5 1615 1607 1614 1610 1647 1624 1636 1653 1601  161.0 1609  160.8
C-6 989 982 984 995 965 949 953 962 983 985 983 98.3
C-7 1642 1639 1643 1660 1690 1667 1672 1687 1642 1642 1642 1640
C-8 939 935 936 945 97.5 959 962  96.3 93.3 93.5 938 934
C9 1567 1562 1555 1567 1655 1633 1628 1644 1563 1564 1564  156.1
C-10 1042 1031 1040 1040 1019 1004 1006 101.8 103.1 1033 1032  103.1
C-1' 1212 1217 1214 1230 1292 1271 1274 1291 1209 1212 1212 1210
C-2 1311 1295 1154 1160 1082 1069 1080 1099 1073 1075 1083 1084
C-3 1154 1154 1452 1457 1471 1456 1458 1468 1459 1460 1458 1457
C-4 1600 1592 1488 1481 1351 1334 1356 1373 1361 1361 1378 1378
C-5' 1154 1154 1159 1165 1471 1456 1459 1471 1459 1460 1463 1458
Cc-6 1311 1295 1225 1210 1082 1069 1105 1115 1073 1077 1109 1105
gle-1 98.9 98.5 102.6 103.9
2 74.1 81.7 73.5 70.7
3 76.4 715 76.1 727
4 70.6 69.4 69.9 68.1
5 77.1 76.1 773 75.8
6 66.8 60.5 60.7 60.4
rha-1 100.8
2 75.8
3 70.5
4 70.8
5 68.4
6 17.8
api-1 108.9
2 714
3 79.5
4 72.0
5 77.1
xyl-1 104.4 104.6 103.4
2 73.8 74.5 73.2
3 76.7 772 75.9
4 69.3 70.8 69.5
5 65.6 66.9 65.9

Solvent : * 75 MHz, DMSO-d;, **125 MHz, DMSO-d,

1a, 2a, 3a, 6a ‘kaempferol, quercetin, ampelopsin, myricetin respectively in the reference

A E2 2L YET S, IR spectrumo A = 3361
(OH), 1637, 1515 (aromatic C=C) cm~" A 45 U
Y flavonoid SFHEZ FA =AU

'H-NMR spectrumell A& W 9jolA meta coupling
32 d= H-67 H-89) signale] 247 § 6.18 (1H, d, J=2.0

Hz) 2 639 (1H, d, J=2.0 Hz)olA Jerstom, A B, type
o) H2, H-6' 2 H-3, H-5'9] signale] 22+ & 7.98 (2H, d,
J=8.5 Hz), 6.86 (2H, d, J=9.0 Ho)olA} VFeRiT, 38 37)

9] anomeric proton signal®] Z}z+ 8 5.44 (1H, d, J=7.0 Hz),
430 (1H, s), 5.31 (1H, s)°] YElY 12 3,5,7,4-tetrahy-
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A

droxyflavonol (kaempferol) triglycoside ¢S F8E 5 3l
At

PC-NMR spectrumol| A= kaempferol®} ¥]i3}e C-27}
8 156.6°0F AR R C-30] § 133.122 224 shifts)
o Fo] 3 x|l Agst RS & & YN, glucose,
thamnose, apiose2] peakE 7tz &2lstich. w3, H'-H'
COSY®} HMQC spectrum- 3} Z}2}2] carbons} proton
< AEAZ1 & HMBC spectrumdi|A] C-33 glucose 195
24, glucose 6HEFA9} rthamnose ¥4, thamnose 2¥H &
29} apiose 144 Al0]9] correlation peakE EH215}] 7t
AR E 3512, negative FAB MS spectrumol|A]
m/z 124 [M-HT ) 9328 BojFoh.

o]Fe] 71714 HAAZHE o] 3I3HES kaempferol 3-
O-B-D-apiofuranosyl-(1—2)-o-L-thamnopyranosyl-(1—6)-3-
D-glucopyranoside= #3130, T2 data B ZE
53 Fgsian

Compound 2& A E 2o TLCHA] FeCl, 5l 2
A EL Z2AE JEon, IR spectrumo) A = 3348
(OH), 1658, 1592 (aromatic C=C) cm™ BollA] TTE v
B flavonoid 3FEEE Y5 AT}

'H-NMR spectrumelX e W% QA4 meta coupling
8t 3= H-63 H-89) signal°]l 2+zt § 6.20 (1H, d, J=
1.8Hz) ¥ 641 (1H, d, J=1.8 Hz)°olA YEIoH, ABX
type9] H-2', H-5', H-6'9] signalo] 27} § 7.53 (1H, d,
J=2.4 Hz), 6.84 (1H, d, J=8.4 Hz), 7.77 (1H, dd, J=8.4,
24 Hz)oll A ettt} 27 9] ZFoll 2§t anomeric proton
signal®] 22} § 5.72 (1H, d, J=7.2 Hz), 4.56 (1H, d, J=7.5
Hz)o| Yeh} 2= 3,5,7,3 4-pentahydoxyflavonol (quercetin)
diglycoside® Fg=AtH.

PC-NMR spectrum®lA1& quercetin®} HlaLdte] C-27} §
156.5, C-3°] & 133322 AAPFOZ shiftdl] glucose”} 3
A fxlol]l At RS & UNeH, glucose?} xylosed]
peakE WERH %1 3L, negative FAB MS spectrum®l A m/z
595 [M-HI™®] HAZE RAFIh oo 717184 Azje}
=379 data B|2E F3 o] SIFES quercetin 3-0-B-D-
xylopyranosyl-(1—2)-B-D-glucopyranoside 2 &<l 573}
93\]:]_.31)

Compound 32 ZAEdolm TLCA FeCl, 5ol 2
A E2 ZAE VeGSO, IR spectrum®] A & 3249
(OH), 1625, 1471 (aromatic C=C) cm~ T°IM &2 1
ER flavonoid SHHEE S =T

"H-NMR spectrumelX & WEE JA0l|A] meta coupling
3t3 = H-67 H-89] signale] 2tz § 5.90 (1H, d,
J=2.1Hz) 2 593 (1H, d, J=2.1 Hz)el|lx] Yeltom H-2,
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6'¢ signal> § 6.54 (2H, s)°l Al UEFSLIL, H-2+= § 4.84
(1H, d, J=11.4 HzolA, H-3S § 447 (1H, d, J=11.4 Hzp
Al et o] &2 3,573 4,5 hexahydroxy flavanonol
(ampelopsin)Z. 57 = AT},

BC-NMR spectrum® A} #3 ¢] ampelopsin@} 5 g
peakE K. F%) 3L, negative FAB MS spectrum®| Al m/z
451 [M-HI'¢] 935 RoiFdc)

ool 71718 Ao} B data B E B3| ©]
3322 ampelopsin®Z <1, AT

Compound 42 A E- o] TLCAA] FeCl, -5l ¢
A @& Z4AE YENG M, IR spectrum®l| A = 3370
(OH), 1647, 1515 (aromatic C=C) cm* S94] F4E
ERY flavonoid IER =AU}

'H-NMR spectrumelAE 285 G0l meta coupling
sl = H-64 H-89 signalel 282t § 5.86 (1H, d, J=2.1
Hz) 2 590 (1H, d, J=2.1 Hz)olA Vebdom, H-29 H-
6'2] signalol § 6.76 (1H, d, J=1.8 Hz) 2 6.64 (1H, d,
J=1.8 Hz)elA VEREZ, H-2E § 494 (1H, d, J=11.1 Hz)
oA, H-3Z § 449 (1H, d, J=11.1 HzpllA et 4,
8 4.64°14 F9] anomeric proton®ll 2|3t signale] doublet
(J=7.2 Ho)Z JeR} 4= ampelopsin®] glycoside ¢& 3
& F JArh.

BC-NMR spectrumel| X% 334 B1523} signal HE1S UE}
o1}, ampelopsin®] C-3' $Jx]¢)] Fo] AggroZH C-
3, 57F zHz}F & 145.8% 14599014 UL, C-2, 6= 22}
5 108.09F 1105904 vehtom, glucose?] signats 118}
Attt T3 negative FAB MS spectrum® A m/z 481 [M-
H]™¢] 925 Yepii 1

ool 7171 AAE E3l o] S ampelopsin 3-
O-B-D-glucopyranoside® &<15191.0.0, F&7}9] data W]
£ 3 FRs?

Compound 5% ZHAEZo|H TLCAAM FeCly £5- ¢
A L S eI O™, R spectrumo] A = 3414
(OH), 1637, 1504 (aromatic C=C) cm™' 54 52
B flavonoid EE A=)

'H-NMR spectrumelM e W32 999l meta coupling
3l Q)& H-63 H-89 signale] 22t 8 5.90 (1H, d, J=1.8
Hz) 2 593 (1H, d, J=1.8 HzelN vehskon H29 H-6
9] signal©] 3 6.81 (1H, d, J=1.8 Hz) 2 6.77 (1H, d,
J=1.8 Hz)olA Ve, H-2& § 491 (1H, d, J=11.4 Hz)
X, H-3& 8 447 (1H, d, /=114 HzplM Yepget. 4,
8 4.779014 <] anomeric proton®l €] 3t signal®] doublet
(J=72 Hz)Z JeR} 5= 49} |58k ampelopsin glycoside
Ue FAY F UUTh
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PC-NMR spectrumoll M = 49} H]<=8} signal SHE1O 24
ampelopsin®] C-3', 57} 247} § 146.83}F 147.1014 Yl
A, C2, 6= ZH7F § 109.99F 111.5904] Vbt C-3' 9]
of Fol A Aoz AT, xylose?] peak’} L}EL
%O ™, negative FAB MS spectrum® A m/z 451 [M-H]-
o HAE HAF}

ol’de] 717184 A3E EdiZ o] 33E-S ampelopsin
3'-0-B-D-xylopyranoside=. 213130, #&13}12] data H]|
FE B8 Tgsa?

Compound 62 Z4 & o™ TLCHA] FeCl, #-5-of <]
A L 2 Ve oH, IR spectrumd A = 3260
(OH), 1647, 1592 (aromatic C=C) cm ' 54 &5
Bl flavonoid 3HHE=Z F4 ).

'H-NMR spectrumelX1= W2 QoA meta coupling
3lal = H-63 H-89 signale] Z2F 6 6.20 (1H, d, J=1.5
Hz) ¥ 638 (1H, d, J=1.5 Hz)°lA Vel o™ H-2, 69
signal& 8§ 7.27 (2H, s)lA YER} o] 8952 357,34,
5'-hexahydroxy flavonol (myricetin)2 F4 =1t}

PC-NMR spectrumo] A1 = 53 ¢] myricetin®} £ &
peakE K 531, negative FAB MS spectrum® A m/z
317 [M-HJ ¢} 92L& BAFIch

o]4e] 717184 Aol 9] data V| wE F3) o]
SHHE-S myricetin® 2 <1, B8t

Compound 72 ZA o] TLCAA] FeCly w70 <]
A @2 ZAg eI o, IR spectrumo A = 3348
(OH), 1658, 1592 (aromatic C=C) em B4 EFE U
ERf flavonoid 32 A F )

"H-NMR spectrumel s W JollA meta coupling
Sk 2= H-67 H-89] signale] ZH} § 6.20 (1H, d, J=1.8
Hz) ¥ 643 (1H, d, J=1.8 HzlX YeRtom H-29} H-6
9} signalo] § 7.55 (1H, d, J=1.8 Hz) % 7.53 (1H, d,
J=1.8 Hz)ollA YeElom| § 4.93 ppmoll A &¢] anomeric
proton®l] 2]} signal®] doublet (J=5.4 Hz)Z YEFsiT}.

BC-NMR spectrumell A 63 H]4:3} signal E1S Lye}
Wl o, myricetin®] C-3', 57F ZH2} § 145.87 146.3014
e, C-2, 6% ZF2- § 10839 11099014 YRt C-3'
ARol] Fo] At Ao BARFAL, glucose®] peak”t
LEFSE© ™| negative FAB MS spectrum®l| A m/z 479 [M-
HI 9] 9|28 BTt
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Table II. Antioxidative activities of Compounds 18

Compounds IC,, (UM)
1 17.41
2 13.44
3 6.47
4 8.45
5 4.69
6 12.92
7 18.31
8 29.06
Ascorbic acid 10.91
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