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ABSTRACT: AIM To study the flavonoids from Anaphalis aureopunctata Lingelsh. & Borza and their -
glucosidase inhibitory activity. METHODS  Separation and purification were performed using Sephadex LH-20,
silica gel and semi-preparative HPLC, then the structures of obtained compounds were identified by
physicochemical properties and spectral data. The a-glucosidase inhibitory activity was determined by PNPG
mothod. RESULTS Thirteen compounds were isolated and identified as quercetin-3-methyl ether (1), quercetin-
7-0-glucoside ( 2), (3), (4),
kaempferol-3-0-B-D-glucopyranoside (5), kaempferol-3-0- ( 6”-O-acetyl ) -B-D-glucopyranoside (6), 3-0-
kaempferol-3-0-acetyl-6-0- ( p-coumaroyl ) -B-D-glucopyranoside (7 ), kaempferol-3-0O- ( 6"-O-feruloyl-4"-0-

7-0-methylquercetagetin-6-0-B-D-glucopyranoside quercetin-3-glucoside

acetyl) -B-D-glucopyranoside (8) , kaempferol-3-O- (6"-0-E-p-coumaroyl) -B-D-glucopyranoside (9) , quercetin-
3-0-B-6" ( p-coumaroyl ) glucopyranoside-3'-methyl (10 ), kaempferol-3-0O- ( 6-O-caffeoyl ) -B-D-glucoside
(11), galangin-8-methyl ether (12), and quercetin-4’-0-B-D-glucoside (13). IC,, values of compounds 1-2, 4-
11, and 13 were (2.39+0.08) - (85.38+1.10) pmol/L. CONCLUSION Compounds 2-4, 6=7 and 10-12
are isolated from genus Anaphalis for the first time, 1-8 and 10—13 are first isolated from this plant. Compounds 1-
2, 4-11 and 13 have a-glucosidase inhibitory activity.

KEY WORDS: Anaphalis aureopunctata Lingelsh. & Borza; flavonoids; isolation and identification; -

glucosidase ; inhibitory activity

R B Anaphalis aureopunctata Lingelsh. &
Borza ;23R W IR ALY, AR EMEARY, I
Bz, ZARKTHE 1000~2 700 m {111
AR 7 B A ) E RN D s A&, T
EEAZ, BAWIRE . REHRIIR, wH]
TR B, PN, RS PR R, &
IR R Z SA B I2E | MLmgEZE | A EEZE Ak
B 31 R B P CX TR T 1A o3 SN
R, BUEML, BEEETY RN, CTEREEMN
5 o AR YIS AR S D . R, ARBIETE R
BT ORI BRSO T R, OF
PRICHRT o8 29 W 1 Bl 0 s M, DU 5 1%
TR 0 o v R A 75 T R A R S 8l
LR NIRRT H OB Y o AT R 13 e
Ew, P eaEw 1~-2, 4~11, 13 B —%E
PP A8 oo ) 20 Y TR0 S 95 P, SR WD B IR A
AR B R AL 5 W ] BE B TR R 25 I L
1 ##

LC-2030C 3D Plus 2GR IR (H A BT
AL 5 P2050 Al WO AR (7R
PHEABRA ) 3 AV 400 A% 0 LR BB (it
Bruker 23] ) ; Anton paar MCP 5100 /=545 B i 64X
(HHLA] Anton Paar AH]); C JAHEIERK (H
A YMC 2AH]) ; IEAREIERER (AT Tl

WEFEIT) 3 R AR GF,, (T S TARR
N Fl )3 Sephadex LH-20 ( 3£ E GE 2 A );
Cosmosil MS-II RP-C A4 (250 mmx10 mm, 10
pm, eth £ AL, 250 mmx 4.6 mm, 5 wm, i
) (HZR Cosmosil AF]) 5 a-# M H NG, BF
VM XA 3 O J oD N T T A BE T (PNPG) |
PBS ZZ il (R AR YRR R A D) |

S A R T R AWIHERIAZE =R
AW S 22 B B S AR K e AR R R A
R E Anaphalis aureopunctata Lingelsh. & Borza
A EE FEIERRAS (%' 2022SNJO1) PRAFTi#L
B RIRIIWTSE S A R 2
2 RBESE

TR B IR E 25 2.5 kg, BIEE, 010
B 95% LWE, AR LA BRI 3 U, B 2 h,
FIRRMOR, WURMR AT, BERE 221.9 g BiR
KOS, WS RR e, 2RO,
IE T AT, AR IO T e 48 I A5 il kR o2
45.8 g, LBROTEFA36.8 g, IE T A7 25.4 ¢
IKFRAE 92. 0 g5

AR A0 28 BE AT (100 ~200 H ) 438,
LAFIEE- R Mg (100: 0~0 1 100) BREEVEME,
53 45 745 (Fr. 1~Fr.45), Fr.30 (2.3 g) &
Sephadex LH-20 (JishAH — & Hbe-HEE1 : 1) 43
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B, 5% Fr. 30-1~Fr. 30-10, Fr.30-10 (0.1g) &
Pihil#s HPLC (WA CNE-7K 55 ¢ 45) 47, 15
FMEAY 12 (6 mg, t,=18.0 min)

LR BRI L A o, LA — G -
i (100 : 0~0 : 100) HFHREEGEML, 153 49 4~ 57
(Fr.1~Fr.49), Fr.20 (1.5 g) % Sephadex LH-20
IYES, RANRE ERE, DIFFEERN, 155 Fr.20-1~
Fr.20-10, Fr.20-5 (176.0 mg) % 4 HPLC
(VRBh AN EE-K 70 2 30) 0, BElEY T
(4.7 mg, t, =19.0 min) #18 (6 mg, 1, =25.8
min) ; Fr.20-7 (41.0 mg) FI2E#14 HPLC (¥izh
FHHEE-K 68 = 32) 4lifk, MEMLAEY 9 (11 mg,
ty=11.9 min); Fr.20-9 (35.0 mg) JHF &l %
HPLC (shHH P EE-K 70 = 30) 4iifk, E3kG
W1 (3.3mg, t,=13.4min), Fr.22 (1.1¢g) &
Sephadex LH-20 4%, R H % A, DL BEE
JB, 753 Fr.22-1~Fr.22-12, Fr.22-5 (49.4 mg)
FPEl & HPLC (JRah#H O HE-7K 55+ 45) 43,
BEEY 6 (5 mg, t, =11.3 min); Fr.22-7
(172.0 mg) £ HPLC B, 4iEH% e, ic ks
¥ 10 (172.0 mg), Fr.39 (1.4 g) % Sephadex
LH-20 43 &5, SRAME LA, DI EEvEm, 153
Fr. 39-1~ Fr. 39-10, Fr.39-5 (57.0 mg) F2F#l4%
HPLC (WA ZIE-7K 50 : 50) 438, H34ka
Y11 (11 mg, t,=17.3 min) ,

IE T B FB A 28 B RH RE SRR 23 B, LR K
(10:90~100 : 0) BpEEVREME, 53 17 N4l
(Fr.1~Fr.17), Fr.5 (1.5 g) £ Sephadex LH-20
YRS, DAH SRR, 5% Fr.5-1~Fr. 5-12, Fr.5-5
(69.6 mg) K% HPLC (W shHH I EE-/K 40 :
60) &, SEMLEW S (3 mg, t;=32.8 min),
Fr.6 (1.0 g) % Sephadex LH-20 7385, LLH EEPE
B, 5% Fr.6-1~Fr.6-9, Fr.6-4 (126.5 mg)
il # HPLC (Ui ghAH HEE-/K 40 = 60) 40, 15
FMbEW 2 (2 mg, 1,=22.3 min), 3 (3 mg, 1=
32.8 min) Fl 4 (3 mg, t, =37.6 min), Fr.12
(0.9 g) £t Sephadex LH-20 7355, DA EEVERG, 15
F| Fr. 12-1 ~ Fr. 12-8, Fr.12-4 (25.6 mg) F2FE
#% HPLC (WighHH /K 40 = 60) 438, 524k
A3 (12 mg, 1,=25.4 min) , FHl % HPLC
AR RN 3 mL/min, KK 254 nm
3 £HETE

&Y 1. ¥ O 8K, ESI-MS m/z: 317.0
[ M+H ]*,'H-NMR ( 400 MHz, DMSO-d, ) &:
4006

12.71 (1H, s, 5-0H), 7.54 (1H, d, J=2.2
Hz, H-2'), 7.44 (1H, dd, J=8.5, 2.2 Hz, H-
6'), 6.90 (1H, d, J = 8.5 Hz, H-5'), 6.41
(IH, d, J=2.0 Hz, H-8), 6.19 (1H, d, J=
2.0 Hz, H-6), 3.77 (3H, s, OCH;);" C-NMR
(101 MHz, DMSO-d,) &: 177.9 (C-4), 164.1
(C-7), 161.3 (C-5), 156.3 (C-9), 155.6 (C-
2), 148.7 (C-4"), 145.2 (C-3"), 137.7 (C-
3), 120.8 (C-1'), 120.6 (C-6'), 115.7 (C-
2'), 115.4 (C-5"), 104.2 (C-10), 98.5 ( C-
6), 93.6 (C-8), 59.6 (OCH,), VI F#¥E5
BRO[9] i FEA —F, % E N quercetin-3-
methyl ether,

fb& % 2. B 5K, ESI-MS m/z: 465.1
[M+H]*,'"H-NMR (400 MHz, CD,0D) &: 7.75
(1H, s, H-2"), 7.65 (1H, d, J=8.1 Hz, H-
6'), 6.87 (1H, d, J = 8.5 Hz, H-5'), 6.74
(1H, s, H-8), 6.45 (1H, s, H-6), 5.04 (IH,
d, J = 6.9 Hz, H-1");" C-NMR ( 101 MHz,
CD,0D) &: 177.5 (C-4), 164.5 (C-7), 162.2
(C-5), 157.7 (C-9), 149.0 (C-2), 148.8 (C-
4"y, 146.3 (C-3), 137.6 (C-3), 124.0 (C-1),
121.9 (C-6'), 116.3 (C-2"), 116.2 ( C-5"),
106.3 ( C-10), 101.7 (C-1"), 100.2 (C-6),
95.6 (C-8), 78.4 (C-5"), 77.9 (C-3"), 74.8
(C-2"), 71.3 (C-4"), 62.5 (C-6"), Vi F¥dRs
SCHR [10] #RiEFHEA —2L, BEEE N quercetin-7-
O-glucoside,,

&Y 3. HETLEIE KK, ESI-MS m/z:
495.1 [M+H]",'H-NMR (400 MHz, CD,0D) §:
7.77 (1H, d, J=2.1 Hz, H-2"), 7.68 (1H,
dd, J=8.5, 2.1 Hz, H-6'), 6.89 (2H, d, J=
8.3 Hz, H-5', 8), 5.11 (1H, d, J=7.4 Hz, H-
1), 3.89 (3H, s, -OCH,);”C-NMR (101 MHz,
CD,0D) &: 177.6 (C-4), 157.7 (C-7), 153.2
(C-5, 9), 149.1 (C-2, 4'), 146.3 (C-3"),
137.4 (C-3), 133.4 (C-6), 123.9 (C-1"),
121.9 (C-6'), 116.2 (C-2"), 116.2 ( C-5"),
106.7 (C-10), 102.0 (C-1), 95.4 (C-8), 78.5
(C-3), 78.0 (C-5), 74.8 (C-2), 71.3 (C-4),
62.5 (C-6), 61.5 (-OCH,), VI %4 5 STk
(11 ] 8 & A& — 8, L EeHh 7-0-
methylquercetagetin-6-0-f3-D-glucopyranoside ,

&Y 4. TTEHAK, ESI-MS m/z: 465. 1
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[M+H]*,"H-NMR (400 MHz, CD,0D) &: 7.70
(1H, s, H-2"), 7.57 (1H, d, J=8.2 Hz, H-
6'), 6.86 (1H, d, J=8.5 Hz, H-5'), 6.38
(1H, s, H-8), 6.17 (1H, d, J=12.7 Hz, H-
6), 5.24 (1H, d, J=7.4 Hz, H-1), 3.71 (1H,
dd, J=11.8, 2.0 Hz, H-6a), 3.57 (1H, dd,
J=11.9, 5.2 Hz, H-6b), 3.47 (1H, d, J=7.6
Hz, H-2), 3.42 (1H, t, J = 8.8 Hz, H-3),
3.35 (1H, d, J=19.5 Hz, H-4), 3.25~3.18
(1H, m, H-5);"C-NMR (101 MHz, CD,0D) §:
179.5 (C4), 166.0 (C-7), 163.0 (C-5),
159.0 (C-9), 158.4 (C-2), 149.8 ( C-3"),
145.9 (C-4'), 135.6 (C-3), 123.2 (C-1"),
123.0 (C-6'), 117.6 (C-5"), 116.0 ( C-2'),
105.7 ( C-10), 104.3 ( C-1"), 99.9 (C-6),
94.7 (C-8), 78.4 (C-5"), 78.1 (C-3"), 75.7
(C-2"), 71.2 (C-4"), 62.5 (C-6"), LA FEES
SCHR [12] HGEIEAR —F, N quercetin 3-
glucoside,,

a5, LA EH AR, ESI-MS m/z; 449.1
[M+H]*.,"H-NMR (400 MHz, CD,0D) &: 8.06
(2H, d, J=8.9 Hz, H-2', 6'), 6.89 (2H, d,
J=8.8 Hz, H-3", 5'), 6.39 (1H, d, J=2.0 Hz,
H-8), 6.20 (1H, d, J=2.1 Hz, H-6), 5.25
(1H, d, J=7.4 Hz, H-1"), 3.69 (1H, dd, J=
8.3, 3.5 Hz, H-6"a), 3.53 (1H, dd, J=11.9,
5.4 Hz, H-6"b), 3.47~3.44 (1H, m, H-2"),
3.42 (1H, d, J=7.0 Hz, H-3"), 3.35~3.32
(1H, m, H-4"), 3.23 ~3.18 (1H, m, H-5");
"C-NMR (101 MHz, CD,0D) &: 178.1 (C-4),
165.0 (C-7), 160.2 ( C-5), 160.1 ( C-4"),
157.6 (C-2), 157.1 (C9), 134.0 (C-3),
130.9 (C-2', 6'), 121.4 (C-1"), 114.7 (C-3',
5'), 104.2 (C-10), 102.7 (C-1"), 102.2 (C-
6), 93.4 (C-8), 77.0 (C-3"), 76.6 (C-5"),
74.3 (C-2"), 69.9 (C-4"), 61.2 (C-6"), UL I
B 5 SCHR [13] EEA -, WEER
kaempferol-3-0-B-D-glucopyranoside .

e 6. LRI AKK, ESI-MS m/z: 491.1
[M+H]*,'"H-NMR (400 MHz, CD,0D) §: 8.04
(2H, dd, J=11.9, 8.9 Hz, H-2', 6'), 6.87
(2H, t, J=9.8 Hz, H-3', 5'), 6.40 (1H, d,
J=2.0 Hz, H-8), 6.20 (1H, d, J=1.9 Hz, H-
6), 5.16 (1H, d, J=7.5 Hz, H-1"), 4.22 ~

3.64 (6H, m, #HF I &), 2.66 (s, 3H,
-OCH,) ;” C-NMR (101 MHz, CD,0D) §&: 179.3
(C4), 172.5 (-COCH,), 166.7 (C-7), 163.0
(C-5), 161.6 (C-4"), 159.3 (C-2), 158.6 (C-
9), 135.3 (C-3), 132.3 (C-2', 6'), 122.7 (C-
1), 116.1 (C-3"), 116.0 (C-5"), 104.3 (C-
10), 104.1 (C-1"), 100.1 (C-6), 94.9 (C-8),
77.9 (C-3"), 75.7 (C-5"), 75.5 (C-2"), 71.3
(C-4"), 64.3 (C-6"), 20.5 (-OCH,), DL I ¥4
53CHk [14] MIEREAR 2, HEEE N kampferol-
3-0- (6"-0-acetyl) -B-D-glucopyranoside
E&W 7. HELSBERAK, ESI-MS m/z.
651.2 [M+H]",'"H-NMR (400 MHz, CD,0D) §:
7.99 (2H, d, J = 8.9 Hz, H-2", 6'), 7.41
(1H, d, J=15.9 Hz, coumaroyl, H-B), 7.32
(2H, d, J = 8.6 Hz, coumaroyl, H-2", 6"),
6.83 (2H, d, J = 8.9 Hz, H-3, 5), 6.80
(2H, d, J = 8.6 Hz, coumaroyl, H-3", 5"),
6.32 (1H, d, J=1.8 Hz, H-8), 6.14 (1H, d,
J=1.9 Hz, H-6), 6.08 (1H, d, J=15.9 Hz,
coumaroyl, H-a), 5.34 (1H, d, J =17.9 Hz,
Glu, H-1"), 5.03 (1H, dd, J=16.3, 7.0 Hz,
Glu, H-3"), 4.30 (1H, dd, J=11.8, 2.1 Hz,
Glu, H-6"), 4.22 (1H, dd, J=11.9, 6.3 Hz,
Glu, H-5"), 3.64 ~3.53 (1H, m, Glu, H-4"),
3.48 (1H, t, J =9.5 Hz, Glu, H-2"), 2.14
(3H, s, 3"-acetyl, CH,);"” C-NMR (101 MHz,
CD,0D) é&:. 179.3 (C-4), 168.7 ( 3"-acetyl,
C00), 166.2 (C-9"), 163.0 (C-7), 161.6 (C-
5), 161.2 (C-4"), 159.3 ( coumaryoyl, C-4"),
158.4 ( C-2, 9), 146.6 ( coumaryoyl, C-B),
135.1 ( C-3 ), 132.2 ( C-2’, 6"), 131.2
( coumaryoyl, C-2", 6"), 127.1 ( coumaryoyl, C-
"), 122.6 (C-1"), 116.8 ( coumaryoyl, C-3",
5"), 116.1 (C-3", 5'), 114.6 ( coumaryoyl, C-
a), 105.5 (C-10), 103.6 (Glu, C-1"), 100.1
(C-6), 94.9 (C-8), 78.8 (Glu, C-5"), 75.6
(Glu, C-2"), 74.0 (Glu, C-4"), 70.0 (Glu, C-
3"), 64.0 (Glu, C-6"), 21.1 (3"-acetyl, CH,),
DL 53k [15] SR —2, #EE
3-0-kaempferol-3-0-acetyl-6-0- ( p-coumaroyl ) -B-
D-glucopyranoside
&Y 8. B @K K, ESI-MS m/z: 681.2
[M+H]*",'"H-NMR (400 MHz, CD,0D) §: 7.87
4007
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(IH, d, J=2.0 Hz, H-2"), 7.56 (1H, dd, J=
8.5, 1.9 Hz, H-6'), 7.43~7.37 (1H, m, H-
7"y, 7.32 (2H, d, J =8.6 Hz, H-2" 6"),
6.86 (1H, d, J=8.5 Hz, H-5"), 6.79 (2H, d,
J=28.6 Hz, H-3", 5"), 6.31 (1H, s, H-8),
6.14 (1H, d, J=1.8 Hz, H-6), 6.08 ~ 6.02
(IH, m, H-8"), 5.40 (1H, d, J=7.7 Hz, H-
1), 4.18 (1H, dd, J=12.2, 6.0 Hz, H-6"a),
4.04 (1H, dd, J=12.1, 2.3 Hz, H-6"b), 3.94
(3H, s), 2.09 (3H, s);” C-NMR (101 MHz,
CD,0D) 6. 179.2 (C-4), 172.0 (CH,-C=0),
168.4 ( C-9"), 166.2 (C-7), 163.0 (C-5),
161.3 (C-4"), 158.9 (C-2), 158.4 (C9),
151.0 (C-3"), 148.3 (C-4"), 146.8 ( C-7"),
135.1 (C-3), 131.2 (C-2', 6"), 127.0 (C-1"),
123.9 ( C-6"), 122.9 (C-1"), 116.8 ( C-3',
5'), 116.0 (C-5"), 114.4 (C-8"), 114.3 (C-
2"y, 105.6 (C-10), 103.8 (C-1"), 100.0 (C-
6), 94.9 (C-8), 75.9 (C-3"), 75.7 (C-5"),
73.6 (C-2"), 72.3 (C-4"), 63.2 (C-6"), 56.7
(OCH;), 20.9 (CH,-C=0), DI ¥R 5 Sk
[16] il HA —F, H% &N kaempferol-3-0-
(6"-O-feruloyl-4"-0-acetyl) -B-D-glucopyranoside ,
e 9. wmOLEL AR, ESIMS m/z:
595.1 [M+H]",'"H-NMR (400 MHz, CD,0D) §:
7.98 (2H, d, J=8.9 Hz, H-2', 6'), 7.43~7.37
(IH, m, H-7"), 7.29 (2H, t, J=17.9 Hz, H-
2", 6"), 6.85~6.75 (4H, m, H-3', 5', 3",
5"), 6.30 (1H, s, H-8), 6.13 (1H, d, J=1.9
Hz, H-6), 6.06 (1H, dd, J=15.9, 8.0 Hz, H-
8"), 4.30 (1H, dt, J=12.0, 6.1 Hz, H-6"),
4.24~4.14 (1H, m), 3.52~3.32 (4H, m);"C-
NMR ( 101 MHz, CD,0D) §: 179.4 (C4),
168.8 ( C-9"), 165.9 (C-7), 162.9 (C-5),
161.5 (C4"), 161.2 (C4'), 159.3 (C-2),
158.4 (C-9), 146.5 (C-7"), 135.2 (C-3),
132.2 (C-2', 6'), 131.2 (C-2", 6"), 127.1
(C-1"), 122.7 (C-1"), 116.8 ( C-3", 5"),
116.0 (C-3", 5'), 114.7 (C-8"), 105.6 ( C-
10), 103.9 (C-1"), 99.9 (C-6), 94.8 (C-8),
78.0 (C-3"), 75.8 (C-5"), 75.7 (C-2"), 71.7
(C-4"), 64.3 (C-6"), LI EHdaS53Cmk [17]
HIA 2, M E R kaempferol-3-0- (6”-0-E-p-
coumaroyl) -B-D-glucopyranoside
4008

&Y 10 FOTELHR K, ESIMS m/z:
641.1 [M+H]*,'"H-NMR (400 MHz, DMSO-d,)
6: 7.78 (1H, d, J=9.1 Hz, H-2"), 7.46 (1H,
d, J=8.3 Hz, H-6"), 7.31 (1H, t, J=13.2 Hz,
C-7"), 7.20 (2H, d, J=28.2 Hz, C-2", 6"),
6.76 (1H, d, J=4.7 Hz, H-5"), 6.73 (2H, d,
J=287 Hz, C-3", 5"), 6.17 (1H, s, H-8),
6.07 (1H, s, H-6), 6.01 (1H, d, J=15.9 Hz,
C-8"), 5.32 (1H, d, J=7.2 Hz, H-1"), 3.84
(2H, d, J=5.6 Hz, glucosyl-H, H-2", 6");" C-
NMR ( 101 MHz, DMSO-d,) &: 177.4 (C4),
166.4 ( C-9"), 164.6 (C-7), 161.2 (C-5),
159.9 ( H-4"), 156.4 (C-2), 156.3 (C-9),
149.6 (C-4"), 147.0 (C-3"), 144.8 ( C-7"),
133.0 (C-3), 132.7 (C-2"), 130.3 ( C-6"),
125.0 (C-1"), 122.4 (C-1"), 121.0 (C-6'),
115.9 (C-3"), 115.3 (C-5"), 114.9 (C-5),
113.6 (C-8"), 113.4 (C-2"), 103.9 (C-10),
101.1 (C-1"), 99.0 (C-6), 93.9 (C-8), 76.3
(C-3"), 74.4 (C-2"), 74.3 (C-5"), 70.2 (C-
4"y, 63.1 (C-6"), 55.8 (C-3'-OCH,), VI %¥s
530k [18] HiBEFEA—F, WU E N quercetin-
3-0-B-6" (p-coumaroyl) -glucopyranoside-3'-methyl,

&Y 11 HELERH AR, ESIMS m/z:
611.1 [M+H]",'"H-NMR (400 MHz, CD,0D) §:
7.62~7.55 (2H, m, H-2", 6'), 7.39 (1H, d,
J=15.9 Hz, H-7"), 7.31 (2H, d, J=8.5 Hz,
H-2", 6"), 6.81 (2H, s, H-3", 5), 6.79
(1H, s, H-5"), 6.30 (1H, s, H-8), 6.16
(1IH, d, J=24.7 Hz, H-6), 6.08 (1H, d, J=
15.9 Hz, H-8"), 5.27 (1H, d, J=7.5 Hz, H-
1), 4.32 (1H, d, J=10.3 Hz, H-6"a), 4.20
(1H, dd, j=11.8, 6.7 Hz, H-6"b), 3.53~3.44
(3H, m, H-2", 3", 5"), 3.36 (1H, d, J=9.1
Hz, H-4");” C-NMR ( 101 MHz, CD,0D) &:
179.4 (C-4), 168.8 (C-9"), 165.9 (C-7),
162.9 (C-5), 161.1 (C-4"), 159.2 (C-2),
158.4 (C-9), 149.8 (C-4"), 146.5 ( C-3"),
145.9 (C-7"), 135.2 (C-3), 131.2 (C-2', 6'),
127.1 (C-1"), 123.3 (C-6"), 123.1 (C-1"),
117.3 (C-5"), 116.8 (C-3", 5'), 115.9 (C-
2"y, 114.7 (C-8"), 105.6 (C-10), 103.7 (C-
1), 100.0 (C-6), 94.7 (C-8), 78.0 (C-3"),
75.8 (C-2"), 75.7 (C-5"), 71.7 (C-4"), 64.3
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(C-6"), LAL%dl 50wk [19] il A —%,
W8 I ZE W3 -3-0- (6-0-WIMEREIL) -B-D-HH i
HIEHET

fb& W 12, 86K, ESI-MS m/z: 301.1
[M+H]*,"H-NMR (400 MHz, CD,0D) &: 8.26
(2H, d, J=7.2 Hz, H-2', 6'), 7.53 (2H, dt,
J=7.4Hz, H-3", 5'), 7.48 (1H, d, J=7.0 Hz,
H-4"), 6.27 (1H, s, H-6), 3.92 (3H, s, 8-
OCH,) ;*C-NMR (101 MHz, CD,0D): 177.9 (C-
4), 158.3 (C-7), 157.6 (C-5), 150.4 (C-9),
146.9 (C-2), 138.6 (C-3), 132.7 (C-1'),
131.1 (C-4'), 129.6 (C-3", 5'), 129.0 (C-2',
6'), 128.7 (C-8), 104.6 (C-10), 99.5 (C-6),
61.9 (8-OCH,) ., PhL#dE 53k [20] HRiBEHA
—&, BEE N galangin-8-methyl ether

&Y 13, wEATEIE A, ESIMS m/z:
465.1 [M+H]*,"H-NMR (400 MHz, CD,0D) &:
7.71 (1H, s, H-2"), 7.66 (1H, d, J=8.4 Hz,
H-6'), 7.24 (1H, d, J=8.4 Hz, H-5'), 6.37
(1H, s, H-8), 6.17 (I1H, s, H-6), 5.00 (1H,
d, J=7.2 Hz, Glu, H-1"), 3.50~4.12 (6H, m,
Glu, H-2"~6");"C-NMR (100 MHz, CD,0D) §:

176.1 (C-4), 164.2 (C7), 160.9 ( C5),
156.7 (C-9), 146.7 (C-3'), 146.2 ( C-4"),
145.6 (C-2), 136.5 (C3), 126.1 (C-1"),
120.1 ( C-6'), 116.0 ( C-2'), 115.1 (C-5),

103.2 (C-10), 101.8 (Glu, C-1"), 98.1 (C-
6), 93.3 (C-8), 76.8 (Glu, C-3"), 76.0 (Glu,
C-5"), 73.3 (Glu, C-2), 69.9 ( Glu, C-4"),
61.0 (Glu, C-6"), DL L%uds 5 3cmk [21] i3
AR—E, MIEEN quercetin-4'-0-B-D-glucoside ,
4 -BEEEEEBINHEETR

SR [22] ik, H PBS ¥ o 4511
IR Ry g, JHEEREYS 18 100 U/mL, 4 C A7
2, WHPLES, FH PBS #i A 0.2 U/mL, Eif%
o-FI AT B TR . BORE S, DMSO B il ik
10 mg/mL BYEEE, JH PBS W B 2 Ar e e, Ri4%
BERSEW . KEEFREL PNPG 150. 5 mg, &T 100
mL ST, I PBS It R B A, KRN
5 mmol/L, BIf% PNPG iFW, 4 CIAERH. Kk
FRE: Na,CO, #yA 2. 16 g, & T 100 mL &, i
KM EREZE, HAWEH 0.2 mol/L, HP
3 Na,CO, K, 4 CHAFA . 96 fLAR A 50
L FRIIARE VAW . 50 wL o 2R AR, TR

A, BT 37 CHIR TR F 20 min, JIA 50
ul PNPG %7, #8 15 min, HIIA 100 pl Na,CO,
VSRR BN, A FH A A 22 4% FLAE 405 nm i
KA SCEE . AR B BT R, s
FH4L, BEfhdl, FESALLL 100 pwmol/L 4] 46 Mk BE
PEETRIS, AKX (1) R LEYXT o-HE
HEF R, X T HH 3 >509% ka4, wEk
JEREIE, IFH GraphPad Prism $XFIH5 1C, fH. H
K1AH, (bEW1~2, 4~11, 13 B —ERE
() oo R 2 BT BRI AR 24, e &9 10 3645
P B Y

Wl HE = [1 - (Apy = Apgen)/ Ay -
Aggsiy) 1 % 100% (1)

x1 BUEWHIC,E (pmol/L, xxs, n=5)

Tab.1 IC,, values of various compounds ( pmol/L, x=zs,

n=5)
et/ ICs a7 ICsy

1 28.33+0. 44 ™ 8 8.21x0. 13

2 70. 63£0. 73 ** 9 49.08+0.27 **
3 >100 ** 10 2.39+0. 08

4 75.56£0. 49 ** 1 8.78+0.23

5 17.55+0.19 ™ 12 >100 **

6 85.38+1.10* 13 56.53+0.32*
7 9.53+0.20 B - I p 3.62+0.03

. SRR, P<0.01,
5 itig

AW B BB AT o s sl AL 2
e, 153 13 D E L BRARALS Y, XA
GYHAT o EDREE BRI RIS VRO S, 45 R WoR
e 1~2, 4~11, 13 BEA —EFEE N o-H %
WEE RIS M, Hrb S 10 B HEEHEIG hy
g3t H1C (EH2 B X BB R b, 7 2 i
TG B S AT Be 23 s S R O = . 1k
B 10 LIt R oo, HEE (k) 1 e”
PERERS A L (p-coumaroyl) ik, [RIAS T
3P g AL, XA B B B N T 4 A
KPER S AR, TTREMEH A 5 5 o-# A BE
it P O B K XSS G, Bl i 2 A5 FEARN,
AR BRI SR 25 A, TR TR 1)
IRE ST . RSl MHZAL G YA T B IR AL BF
T (anamdlsh hyce o ar e RE) Raitaiie, LA
BTF R | R RIR I RY o) 4 W D A
Mo AWFRFE T EREE R, WNIESE
it — DT B IR AL ) S A T A A B R
PEALIS AR

4009
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