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Chemical constituents from underground parts of Fallopia dumetorum
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Abstract: Objective To study the chemical basis of the underground parts of Liliao (Fallopia dumetorum). Methods The
purification of the ethyl acetate extract of the underground parts of F. dumetorum was carried out using silica gel, Sephadex LH-20,
C15-ODS column chromatography, and semi-preparative high performance liquid chromatography (HPLC), and the structures of all
isolates were identified by a combination of NMR, MS spectroscopic analyses and comparison with the spectral data reported in the
literatures. Results A total of 27 compounds were isolated from the ethyl acetate extract of underground parts of F. dumetorum and
their structures were determined as trans-p-hydroxycinnamic acid methyl ester (1), (E)-4-methoxycinnamic acid (2), methyl gallate 3-
O-B-D-glucopyranoside (3), smilaside J (4), lapathoside A (5), vanicoside B (6),hedyotisol A (7), epicatechin (8), carthamidin (9),
luteolin (10), quercetin (11), quercetin 3-O-B-D-glucopyranoside (12), quercetin 3-O-B-D-xylopyranoside (13), 2,3,5,4-
tetrahydroxystilbene-2-O-f3-D-glucopyranoside (14), 1,3,6-trihydroxy-8-methylxanthone (15), emodin (16), emodin 8-B-D-
glucopyranoside (17), polygonumnolide B2 (18), torachrysone 8-O-B-D-glucoside (19), altenuene (20), isoaltenuene (21),
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(2R,4aR,8aR)-3.,4,4a,8a-tetrahydro-4a-hydroxy-2,6,7,8a-tetramethyl-2-(4,8,12-trimethyltridecyl)-2 H-chromene-5,8-dione ~ (22), B-
sitostenone (23), stigmast-4-ene-3,6-dione (24), B-sitosterol (25), schleicheol 2 (26), a-amyrenol (27). The selected compounds with
large amounts were tested for in vitro antioxidant activities, the results showed that compounds 1, 8, 9, 11, 13, 14, 18 and 27 reveal
significant inhibitory activities against ABTS (2,2"-azinobis- (3-ethylbenzthiazoline-6-sulphonate)) free radicals at the concentration
of 100 umol/L, while compounds 8 and 11 have obvious inhibitory activity against DPPH (2,2-diphenyl-1-picrylhydrazyl)) free radicals
at the concentration of 100 pmol/L. Conclusion Compounds 2—4, 7, 9, 13, 15, 20—22, 24, and 26 are first isolated from the plants
of family Polygonaceae. Compounds 1, 5, 8 and 27 are first reported from the genus Fallopia. In addition, this is the first report of
compounds 6, 14, 16—19 and 23 from the plant species F. dumetorum. Compounds 1, 8, 9, 11, 13, 14, 18 and 27 shows antioxidative
activity.

Key words: Fallopia dumetorum (L.) Holub; antioxidative activity; (£)-4-methoxycinnamic acid; epicatechin; carthamidin; quercetin

e % )& Fallopia Adans. T84 R H R AARH
FEMI SR Z RN 25 2GR, s E KRR
PN XN 25 B2 X B B T %R, W
Fallopia multiflora (Thunb)!''. K2 F aubertii
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gallate 3-O-B-D-glucopyranoside (3). smilaside J (4) .
lapathoside A (5). vanicoside B (6). hedyotisol A
(7). 3 JL451) (epicatechin, 8) £1.1£ & (carthamidin,
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12). #if % % -3-0-B-D-AK¥EH (quercetin 3-O-B-D-
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O-B-D-glucopyranoside ( 14 ) | 1,3,6-trihydroxy-8-
methylxanthone (15). K& (emodin, 16). K3
#-8-B-D-H] & HEFE (emodin 8-B-D-glucopyranoside,
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mg). 12 (5.5mg) 118 (5.0mg). HABLLIA Fr.
K6e2 (91.8 mg) £t (LME-7K 40 60> 4ii
b, BAAEY 11 (20.0mg, rR=84min), Fr.K6e3
(112.0 mg) £HI&WAH (FEE-/K 45 1 55) 4iifk,
BUAEY) 13(15.3 mg, tir=10.2 min), Fr. K6e5(320.6
mg) L&A CHEE-/K 50 0 50) 4iith, 545
) 14 (90.0 mg, ®=9.2 min). Fr. K7 (4.0 g) &
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3 HMETE

a1 Ltk R (HEE, ESI-MSm/z: 179
[M+H]", 213N CioH1003. 'H NMR (400 MHz,
MeOD-ds) 6: 7.64 (1H, d, J = 15.9 Hz, H-3), 7.45 (2H,
d, J=8.6 Hz, H-5, 9), 6.80 (2H, d, J = 8.6 Hz, H-6, 8),
6.32 (1H, d, J = 15.9 Hz, H-2), 3.76 (3H, brs, OCH3);
13C-NMR (100 MHz, MeOD-d) 6: 169.9 (C-1), 162.9
(C-7), 146.9 (C-3), 131.2 (C-5, 9), 126.2 (C-4), 117.4
(C-6, 8), 114.1 (C-2), 52.0 (OCH3). PA_L%dE 5k
HRIE FEAR T, WU AAED) 1 XS R R I RE R
F e .

&Y 2: LA (HEE, EI-MSm/z: 179
[M+H]*, 273N CioH1003. 'H-NMR (600 MHz,
MeOD-ds) 6: 7.63 (1H, d, J = 15.9 Hz, H-7), 7.45 (2H,
d, J=8.6 Hz, H-2, 6), 6.80 (2H, d, J = 8.6 Hz, H-3, 5),
6.32 (1H, d, J = 15.9 Hz, H-8), 3.76 (3H, s, 4-OCH3);
BC.NMR (150 MHz, MeOD-ds) d: 169.8 (C-9), 161.6
(C-4), 146.6 (C-7), 131.1 (C-2, 6), 127.0 (C-1), 116.9
(C-3, 5), 114.7 (C-8), 52.0 (OCH3). DL 5 ik
fRIEFEA ), MEEENEY 2 Ak A-4-FE
PIFERR .

tEY 3. Atk R (HFED, EI-MSm/z: 369
[M+Na]*, 773 A C14His010. "H-NMR (600 MHz,
MeOD-ds) d: 7.45 (1H, d, J= 1.7 Hz, H-2), 7.61 (1H,
d, J = 1.7 Hz, H-6), 3.98 (3H, s, OCH3), 5.14 (1H, d,
J=6.9 Hz, H-1"), 3.94 (1H, dd, J = 12.3, 4.6 Hz, H-2"),
3.79 (1H, d,J=3.3 Hz, H-3"), 4.07 (1H, d, J=12.1 Hz,
H-4"),3.75 (1H, m, H-5'), 3.71 (2H, m, H-6"); 3C-NMR
(150 MHz, MeOD-ds) d: 121.0 (C-1), 113.6 (C-2),
1452 (C-3), 140.1 (C-4), 145.8 (C-5), 111.1 (C-6),
167.6 (-CO-0-), 51.7 (OCH3), 101.6 (C-1"), 73.1 (C-2"),
75.6 (C-3',5"),70.9 (C-4"), 61.0 (C-6")o LA_F- %54 Sk
fROEFEAR—FL), M T EY) 3 4 methyl gallate

3-O-B-D-glucopyranoside.

WEY 4: TR (FEE, ESI-MSm/z: 863
[M+Nal*, 4 F3A CyiHayOr9. '"H-NMR (400 MHz,
MeOD-ds) d: 4.33 (2H, brs, H-1), 5.61 (1H, d, J= 8.5
Hz, H-3), 4.52 (1H, m, H-4), 4.33 (1H, m, H-5), 4.56
(2H, m, H-6), 5.51 (1H, d, /= 3.0 Hz, H-1"), 3.42 (1H,
d, J=10 Hz, H-2"), 3.65 (1H, t, J=9.5 Hz, H-3"), 3.42
(1H, t, J=9.5 Hz, H-4"), 3.97 (1H, m, H-5"), 3.83 (2H,
m, H-6"), 7.70 (1H, d, /= 16.0 Hz, H-a""), 6.42 (1H, d,
J=16.0 Hz, H-p"), 7.15 (1H, d, J= 1.5 Hz, H-2"), 6.78
(1H, d, J=7.5 Hz, H-5"), 7.08 (1H, brd, J = 8.0 Hz, H-
6"), 3.84 (3H, s, OCH3), 7.62 (1H, d, J = 16.5 Hz, H-
a'), 6.32 (1H, d, J=16.0 Hz, H-p""), 7.37 (1H, d, J =
8.5 Hz, H-2"), 6.71 (2H, d,J=8.5 Hz, H-3"", 5"), 7.37
(1H, d, J=8.5 Hz, H-6"), 7.62 (1H, d, J = 16.5 Hz, H-
a'"), 6.38 (1H, d, J=16.5 Hz, H-3"""), 7.15 (1H, d, J =
1.5 Hz, H-2""), 6.78 (1H, d, J = 7.5 Hz, H-5""), 7.05
(1H, brd, J= 8.0 Hz, H-6"""), 3.86 (3H, s, OCH3); '3C-
NMR (100 MHz, MeOD-d}3) 9: 66.5 (C-1), 103.4 (C-2),
79.3 (C-3), 74.1 (C-4), 81.2 (C-5), 65.9 (C-6), 92.9 (C-
19, 72.9 (C-2", 74.9 (C-3"), 72.2 (C-4"), 73.9 (C-5"),
62.7 (C-6", 127.1 (C-1"), 111.7 (C-2"), 149.2 (C-3"),
150.6 (C-4"), 116.8 (C-5"), 124.5 (C-6"), 148.1 (C-a"),
114.3 (C-B"), 168.5 (C-y"), 56.4 (OCH3), 127.1 (C-1""),
131.3 (C-2"), 116.8 (C-3""), 161.4 (C-4"), 116.8 (C-
5", 131.3 (C-6""), 147.2 (C-a'"), 114.7 (C-B"""), 168.5
(Cx'™), 127.6 (C-1"""), 111.5 (C-2""), 149.2 (C-3""),
150.6 (C-4""), 116.8 (C-5""), 124.5 (C-6""), 147.2 (C-
a'""), 114.7 (C-B""), 169.3 (C-y""), 56.4 (OCH3). VLt
s 53R E F A — 00, W ENEY) 4
smilaside J.

WEWs: Tk AR (B, FAB-MS m/z: 987
[M+H]", 2 FH CsoHs0021. 'H-NMR (600 MHz,
MeOD-ds) o: fructose: 4.32 (2H, m, H-1), 5.64 (1H, d,
J=28.7Hz, H-3),4.72 (1H, m, H-4), 4.20 (1H, m, H-5),
4.58 (2H, m, H-6); glucose: 5.56 (1H, d, /= 3.8 Hz, H-
1), 3.47 (1H, dd, J = 9.8, 3.8 Hz, H-2"), 3.65 (1H, dd,
J=9.3,9.0 Hz, H-3"), 3.30 (2H, m, H-4', 5), 4.72 (1H,
m, H-6'a), 4.20 (1H, m, H-6'b); feruloyl moiety: 7.18
(1H, d, J= 2.0 Hz, H-2"), 6.76 (1H, d, J = 8.4 Hz, H-
5", 7.00 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.61 (1H, d,
J=16.0 Hz, H-7"), 6.48 (1H, d, J = 16.0 Hz, H-8"),
3.86 (3H, s, OCH3), 7.15 (1H, d, J = 2.0 Hz, H-2""),
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6.75 (1H, d, J = 8.4 Hz, H-5""), 7.04 (1H, dd, J = 8.4,
2.0 Hz, H-6""), 7.65 (1H, d, J = 16.0 Hz, H-7""), 6.38
(1H, d, J = 16.0 Hz, H-8"); trans-p-coumaroyl
moieties: 7.47 (2H, d,J=8.8 Hz, H-2"", 6""), 6.78 (2H,
d,J=8.8 Hz, H-3"",5""), 7.70 (1H, d, /= 16.0 Hz, H-
7", 6.44 (1H, d, J=16.0 Hz, H-8"""), 7.33 (2H, d, J =
8.8 Hz, H-2""", 6""""), 6.76 (2H, d, J = 8.8 Hz, H-3""",
5", 7.58 (1H, d, J = 16.0 Hz, H-7"""), 6.26 (1H, d,
J=16.0 Hz, H-8""); '3C-NMR (150 MHz, MeOD-ds)
o: fructose: 66.3 (C-1), 103.4 (C-2), 79.1 (C-3), 74.0
(C-4), 81.0 (C-5), 65.5 (C-6); glucose: 92.9 (C-1"), 72.9
(C-29,74.9 (C-3",72.3 (C-4"),72.4(C-5"), 65.7 (C-6");
feruloyl moiety: 127.7 (C-1"), 111.3 (C-2"), 149.3 (C-
3"),150.6 (C-4"),116.4 (C-5"), 124.5 (C-6"), 147.2 (C-
7", 115.3(C-8"),169.3 (C-9"), 127.6 (C-1""), 111.6 (C-
2", 149.3 (C-3""), 150.6 (C-4""), 116.4 (C-5""), 124.5
(C-6"), 147.4 (C-7"), 115.0 (C-8"), 168.5 (C-9"),
56.4 (OCHa3); trans-p-coumaroyl moieties: 127.1 (C-
1", 131.3 (C-2"", 6", 116.8 (C-3"", 5", 161.5 (C-
4'", 147.9 (C-7""), 114.3 (C-8""), 168.5 (C-9""),
127.1 (C-1""), 131.2 (C-2"", 6""), 116.8 (C-3"",
5", 161.3 (C-4""), 146.9 (C-7""), 114.8 (C-8'""),
168.9 (C-9"")o VA b % L SCiik i it He A — 351,
W% B G 5 N lapathoside A

WwaEwe: Lk AR (HEE), ESI-MSm/z:979
[M-+Na]", 5F A Ca9Haz020. 'H-NMR (600 MHz,
MeOD-d,) o: fructose: 4.23 (1H, d, J=12.0 Hz, H-1a),
4.34 (1H, d, J = 12.0 Hz, H-1b), 5.64 (1H, d, J = 8.7
Hz, H-3),4.58 (1H, m, H-4), 4.23 (1H, m, H-5), 4.51~
4.58 (2H, m, H-6); glucose: 5.72 (1H, d, J= 7.5 Hz, H-
19, 4.71 (1H, m, H-2"), 3.84 (1H, m, H-3"), 3.46 (1H,
m, H-4"), 4.34 (1H, m, H-5"), 4.56 (1H, m, H-6"a), 4.72
(1H, m, H-6'b); feruloyl moiety: 7.21 (1H, d, J = 2.0
Hz,H-2"), 6.80 (1H, d, /= 8.0 Hz, H-5"), 7.05 (1H, dd,
J=28.0,2.0Hz, H-6"), 7.67 (1H, d, J=16.0 Hz, H-7"),
6.47 (1H, d,J=16.0 Hz, H-8"), 3.84 (3H, s, OCH3); 3-
trans-p-coumaroyl moieties: 7.33~7.45 (2H, m, H-2"",
6"",6.74~6.80 (2H, m, H-3", 5", 7.61~7.73 (1H, d,
J=16.0 Hz, H-7"), 6.26~6.50 (1H, d, /= 16.0 Hz, H-
8"; BC-NMR (150 MHz, MeOD-d.) J: fructose: 66.3
(C-1), 103.4 (C-2), 79.1 (C-3), 74.0 (C-4), 81.0 (C-5),
65.5 (C-6); glucose: 92.9 (C-1", 72.9 (C-2"), 74.9 (C-
31, 72.3 (C-4"), 72.4 (C-5"), 65.8 (C-6"), feruloyl

moiety: 127.7 (C-1"), 111.5 (C-2"), 149.4 (C-3"), 150.7
(C-4"), 116.3 (C-5"), 124.6 (C-6"), 146.9 (C-7"), 115.3
(C-8"),169.3 (C-9"), 56.4 (OCH3); 3-trans-p-coumaroyl
moieties: 127.1X3 (C-1"), 131.2X2, 131.3X2, 131.6X
2(C-2" 6", 116.8X6 (C-3",5"),161.4,161.5,161.7
(C-4"), 1472 X2, 147.9 (C-7"), 114.3, 114.7, 114.8
(C-8"), 168.5X2, 168.9 (C-9"). LA % 5 kiR
TERAR—302, WS 6 4 vanicoside B

&M 7. KA (FEE, ESI-MSm/z: 833
[M—I—Na]*, ﬁ’?‘ﬁy\j C42H500160 1H-NI\/IR (400 MHZ,
MeOD-ds) 6: 6.98 (2H, d, J = 2.0 Hz, H-2', 2""), 6.86
(2H, d, J=8.0 Hz, H-5", 5", 6.75 (2H, dd, J= 8.0, 2.0
Hz, H-6", 6""), 6.64 (4H, s, H-2, 6, 2', 6'), 5.00 (2H, d,
J=4.0Hz, H-7", 7", 4.78(2H, brs, H-7, 7"), 4.36 (2H,
m, H-9a, 9'a), 4.12 (2H, m, H-8", 8"), 3.97 (2H, dd,
J=17.6,22 Hz, H-9b, 9'b), 3.92, 3.91, 3.90 (18H, s, 3,
5,3",5',3",3"-OCHs3), 3.86 (2H, m, H-9"a, 9""a), 3.51
(2H, dd, J=10.0, 2.0 Hz, H-9"b, 9"'b), 3.14 (2H, m, H-
8, 8); 13C-NMR (100 MHz, MeOD-ds) §: 154.5 (C-3,
5,3,5"), 148.6 (C-3", 3", 146.9 (C-4", 4""), 138.9 (C-
4, 4", 136.1 (C-1, 1'), 133.8 (C-1", 1", 120.7 (C-6",
C-6"), 115.6 (C-5",5""), 111.4 (C-2",2""), 104.3 (C-2,
6,2, 6'), 87.3 (C-8", 8", 86.4 (C-7, 7"), 74.1 (C-7",
7'"), 73.1 (C-9, 9", 61.7 (C-9", 9", 56.7, 56.3 (3, 5, 3',
5', 3", 3""-OCH3), 55.7 (C-8, 8"). LA _L#¥iE 5 k4R
TEFEAR—F), WS eG4 7 4 hedyotisol Ao

eV 8: Lt R (B, ESI-MSm/z: 289
[IM—H], 13N CisH1406. 'H-NMR (600 MHz,
MeOD-d,) §: 4.17 (1H, brs, H-2), 3.30 (1H, brs, H-3),
2.86 (1H, dd, J = 5.4, 16.1 Hz, H-4), 2.53 (1H, d, J =
16.1 Hz, H-4), 5.86 (1H, d, J= 2.0 Hz, H-6), 5.93 (1H,
d, J=2.0 Hz, H-8), 6.83 (1H, s, H-2'), 6.77 (1H, d, J =
8.4 Hz, H-5"),6.72 (1H, d,J=8.0 Hz, H-6"); *C-NMR
(150 MHz, MeOD-d) 0: 82.7 (C-2), 68.7 (C-3), 28.4
(C-4), 157.7 (C-5), 96.3 (C-6), 157.5 (C-7), 95.5 (C-8),
156.8 (C-8a), 100.8 (C-4a), 132.1 (C-1'), 115.2 (C-2"),
146.1 (C-3"), 146.1 (C-4'), 115.2 (C-5"), 120.0 (C-6").
DA S SR AR — 0, S A 8
FILED .

EW9: A kR (FHEE, FAB-MSm/z: 289
[M+H]", TN CisHi206. 'H-NMR (600 MHz,
MeOD-ds) 6: 2.68 (2H, dd, J=17.2, 3.2 Hz, H-3), 5.32
(1H, dd, J=12.9, 2.8 Hz, H-2), 5.90 (1H, s, H-8), 6.80
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(2H, d,J=8.4 Hz, H-3',5"), 7.30 (2H, d, J= 8.5 Hz, H-
2',6'), 12.01 (1H, s, 5-OH), 10.35 (1H, brs, 7-OH), 8.20
(1H, brs, 6-OH), 9.50 (1H, brs, 4'-OH); '3C-NMR (150
MHz, MeOD-d,) d: 44.0 (C-3), 80.5 (C-2), 96.2 (C-8),
103.3 (C-10), 116.3 (C-3"), 116.3 (C-5'), 129.0 (C-2',
6'), 131.1 (C-1"), 128.1 (C-6), 164.9 (C-5), 168.5 (C-4"),
159.0 (C-7), 165.4 (C-9), 197.7 (C-4). VA L-%¥E 5
BRI IE T A — ), MU EY 9 NAE R

&P 10: KR (FEE, ESI-MS m/z: 287
[M+H]", 4T 39 CisHi00s. 'H-NMR (600 MHz,
MeOD-ds) d: 12.94 (1H, s, 5-OH), 10.78 (1H, s, 7-OH),
9.94 (1H, s, 4-OH), 9.40 (1H, s, 3'-OH), 7.42 (1H, dd,
J = 8.0, 2.0 Hz, H-6"), 7.38 (1H, d, J = 2.0 Hz, H-8),
6.89 (1H, d, J = 8.0 Hz, H-5"), 6.53 (1H, s, H-3), 6.43
(1H, d, J = 2.0 Hz, H-6), 6.19 (1H, d, J = 2.0 Hz, H-
2); 1BC-NMR (150 MHz, MeOD-ds) J: 183.9 (C-4),
166.4 (C-7), 166.1 (C-2), 163.2 (C-5), 159.4 (C-9),
151.0 (C-4"), 147.1 (C-3"), 123.7 (C-6"), 120.3 (C-17),
116.8 (C-5), 114.1 (C-2"), 105.3 (C-10), 103.9 (C-3),
100.1 (C-6),95.0 (C-8). LA % ¥ 5 kiR iE FeA—
o), WEEEY 10 HRBEEER,

&Y 11 mEm AR (FHED, ESI-MS m/z: 303
[M+H]", 4T3 CisHi007. 'H-NMR (600 MHz,
MeOD-ds) 6: 7.73 (1H, d, J= 2.0 Hz, H-2"), 7.64 (1H,
dd, J= 8.4, 2.0 Hz, H-6), 6.89 (1H, d, J = 8.4 Hz, H-
5", 6.38 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d, J= 2.0
Hz, H-6); '3C-NMR (150 MHz, MeOD-d.) d: 177.3 (C-
4), 165.6 (C-7), 162.5 (C-5), 158.2 (C-9), 148.8 (C-2),
148.0 (C-4"), 146.2 (C-3"), 137.2 (C-3), 124.1 (C-1"),
121.6 (C-6"), 116.2 (C-5"), 116.0 (C-2), 104.5 (C-10),
99.2 (C-6), 94.4 (C-8). LA F¥¥m 5 STk iE Jk A —
F;O7, WA 11 A R

E) 12: kK (HEE, FAB-MS m/z: 465
[M+H]", 4T3 A C2H012. 'H-NMR (600 MHz,
MeOD-ds) 6: 7.84 (1H, d, J= 2.2 Hz, H-2'), 7.58 (1H,
dd, J=2.2, 8.5 Hz, H-6), 6.87 (1H, d, J = 8.5 Hz, H-
5", 6.40 (1H, d, J = 2.1 Hz, H-8), 6.18 (1H, d, J = 2.1
Hz, H-6), 5.16 (1H, d, J = 6.6 Hz, H-1"), 3.31~3.51
(4H, m, H-2"~5"), 3.72 (1H, dd, J = 12.4, 2.4 Hz, H-
6a"),3.60 (1H, dd, J=12.1,2.4 Hz, H-6b"); 3C-NMR
(150 MHz, MeOD-ds) d: 179.5 (C-4), 166.4 (C-7),
163.0 (C-5), 158.2 (C-2), 158.6 (C-9), 149.9 (C-4"),
145.8 (C-3"), 135.8 (C-3), 122.9 (C-1"), 122.8 (C-6"),

117.8 (C-5), 116.1 (C-2"), 105.6 (C-10), 105.4 (C-1"),
99.9 (C-6), 94.8 (C-8), 77.2 (C-3"), 75.7 (C-5"), 75.1
(C-2"), 71.2 (C-4"), 62.0 (C-6"). LA _EH¥iE 5 SRR
TEHEAR— U8, WS AT 12 Rt

& 13: TR (FEE), ESI-MS m/z: 433
[M—H], 473N CaoH15011. 'H-NMR (600 MHz,
MeOD-ds) d: 7.59 (1H, dd, J = 8.8, 2.0 Hz, H-6"), 6.86
(1H, d, J= 8.5 Hz, H-5"), 6.37 (1H, d, J= 2.0 Hz, H-8),
6.19 (1H, d, J= 2.0 Hz, H-6), 5.14 (1H, d, J= 7.5 Hz,
H-1"), 3.65 (1H, dd, J= 11.0, 9.0 Hz, H-4"), 3.43 (2H,
d, J=8.5 Hz, H-5"), 3.10 (1H, dd, J= 11.0, 9.0 Hz, H-
2"); 1BC-NMR (150 MHz, MeOD-ds) 6: 179.5 (C-4),
166.4 (C-7), 163.1 (C-5), 158.7 (C-2), 158.5 (C-9), 150
(C-4"), 146.0 (C-3"), 135.6 (C-3), 123.0 (C-6'), 122.9
(C-1"), 117.4 (C-2"), 116.8 (C-5"), 105.6 (C-10), 104.6
(C-1"), 105.0 (C-6), 94.8 (C-8), 74.1 (C-4"), 72.9 (C-
2"),69.1(C-3"), 67.0 (C-5"). LA LHE 5 CkikiE £
AR —E0N, e A 13 i 3 -3-0-B-D-K
BT

A 14: LI EKM K (FED, FAB-MSm/z:
407 [M+H]", 4T3 XA CooH209. "H-NMR (600
MHz, MeOD-ds) 6: 7.68 (1H, d, J = 16.4 Hz, H-8), 7.43
(2H, d, J = 8.5 Hz, H-2', 6), 6.90 (1H, d, J= 16.4 Hz,
H-7), 6.75 (2H, d, J= 8.5 Hz, H-3", 5"), 6.62 (1H, d, J =
2.7 Hz, H-4), 6.26 (1H, d, J = 2.7 Hz, H-6), 4.50 (1H,
d, J=17.9 Hz, H-1"), 3.81 (2H, m, H-6"), 3.5 (1H, m,
H-4"), 3.4 (1H, m, H-2"), 3.3 (1H, m, H-5"), 3.2 (1H,
m, H-3"); BC-NMR (150 MHz, MeOD-dy) J: 158.2 (C-
4'), 155.9 (C-5), 151.9 (C-3), 137.9 (C-2), 133.7 (C-1"),
130.8 (C-8), 130.0 (C-7), 129.2 (C-2’, 6"), 121.6 (C-1),
116.4 (C-3',5"), 108.1 (C-4), 103.6 (C-1"), 102.7 (C-6),
78.1 (C-5"), 77.8 (C-3"), 75.4 (C-2""), 70.8 (C-4"), 62.0
(C-6")o LA I HH 5 STk aiE He AR — 2021, i 4 g
&%) 14 9 2,3,5,4tetrahydroxystilbene-2-O-B-D-
glucopyranoside .

EY 15: EEAqFE (HEE, ESI-MS m/z: 259
[M+H]*, 2 T3RA CisH1005. 'H-NMR (600 MHz,
MeOD-ds) 6: 6.60 (1H, d, J = 2.4 Hz, H-7), 6.59 (1H,
d, J=2.4 Hz, H-5), 6.23 (1H, d, J= 2.3 Hz, H-2), 6.11
(1H, d,J=2.3 Hz, H-4), 2.78 (3H, 5, H-10); '3C-NMR
(150 MHz, MeOD-d4) 6: 183.5 (C-9), 166.2 (C-3),
164.9 (C-4a), 164.2 (C-6), 160.8 (C-5a), 158.6 (C-1),
144.7 (C-8), 117.1 (C-7), 112.6 (C-8a), 103.3 (C-9a),
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101.6 (C-5), 98.8 (C-4), 94.2 (C-2), 23.6 (C-10). LA E
Bl 5 SRR E A 02, WS ENEY 15 N
1,3,6-trihydroxy-8-methylxanthone .

&Y 16: FEE S (DMSO), ESI-MS m/z:
269 [M—H], 453N CisHioOs. 'H-NMR (500
MHz, DMSO-ds) d: 12.09 (1H, s, H-8), 12.03 (1H, s,
H-1),7.55 (1H, d, J=2.4 Hz, H-7), 744 (1H,d, J=1.2
Hz, H-4), 7.12 (1H, d, J = 1.3 Hz, H-2), 7.04 (1H, d,
J =23 Hz, H-5), 2.41 3H, s, H-11); '3C-NMR (125
MHz, DMSO-ds) 8: 189.6 (C-9), 181.2 (C-10), 165.5
(C-6), 164.4 (C-8), 161.4 (C-1), 148.2 (C-3), 135.0 (C-
10a), 132.7 (C-4a), 124.1 (C-2), 120.4 (C-4), 113.3 (C-
9a), 118.8 (C-8a), 108.8 (C-5), 107.9 (C-7), 21.52 (C-
1) PLEHdE 5 SCkfoE S A — 802, e
Y16 NRHEE.

&Y 17: FHEHEK (DMSO), ESI-MS m/z:
431 [M—H]> 273N CaH20010. 'H-NMR (400
MHz, DMSO-de) 6: 13.18 (1H, s, H-1), 7.46 (1H, brs,
H-4), 7.28 (1H, d, J = 2.4 Hz, H-5), 7.16 (1H, brs, H-
2), 7.00 (1H, d, J = 2.4 Hz, H-7), 5.06 (1H, d, J=7.5
Hz, H-1'), 2.40 (3H, s, H-11), 3.17~3.75 (6H, m, H-
2'~6'),5.06 (1H, d, J=7.5 Hz, H-1"); '3C-NMR (100
MHz, DMSO-ds) 5: 186.4 (C-9), 182.2 (C-10), 164.3
(C-6), 161.7 (C-1), 161.1 (C-8), 146.9 (C-3), 136.5 (C-
10a), 132.1 (C-4a), 124.2 (C-2), 119.3 (C-4), 114.5 (C-
9a), 113.05 (C-8a), 108.4 (C-5, 7), 100.8 (C-1'), 77.3
(C-5"), 76.4 (C-3"), 73.3 (C-2'), 69.5 (C-4"), 60.6 (C-6"),
21.4 (C-11)o DL B S 55 SO Ahos Je AR — 524,
WS B G 17 KB R-8-B-D-HE

G 18: KR (HEE), ESI-MS m/z: 847
[M—H]", 4T 3N CssHuOs. 'H-NMR (600 MHz,
MeOD-ds) d: 6.97 (1H, d, J = 2.4 Hz, H-7), 6.81 (1H,
d, J=1.8 Hz, H-7'), 6.62 (1H, s, H-2), 6.54 (1H, s, H-
2"), 6.25 (1H, brs, H-4"), 6.20 (2H, brs, H-5, 5'), 6.01
(1H, brs, H-4), 4.72 (1H, d, J = 7.2 Hz, H-1""), 4.67
(1H, d, J= 7.8 Hz, H-1"), 441 (1H, d, J = 3.0 Hz, H-
10, 4.32 (1H, d, J = 3.0 Hz, H-10"), 4.00 (1H, dd, J =
1.8, 12.6 Hz, H-6""), 3.96 (1H, dd, J = 1.8, 12.0 Hz, H-
6", 3.80 (3H, s, 6'-OCH3), 3.79 (1H, dd, J= 5.4, 12.6
Hz, H-6"), 3.77 (1H, dd, J = 6.0, 12.0 Hz, H-6""), 3.57
(1H, m, H-2""), 3.55 (2H, m, H-5", 5""), 3.49 (1H, m,
H-2"), 3.46 (2H, m, H-3", 3""), 3.45 (2H, m, H-4", 4""),
2.29 (3H, s, 3-CH3), 2.19 (3H, s, 3'-CH3); '*C-NMR

(150 MHz, MeOD-ds) 6: 188.6 (C-9), 188.3 (C-9"),
165.3 (C-6), 165.2 (C-6'), 162.9 (C-1'), 162.2 (C-1),
162.1 (C-8), 162.0 (C-8"), 147.0 (C-3'), 146.9 (C-3),
146.5 (C-5a'), 145.5 (C-5a), 141.7 (C-4a"), 140.1 (C-
4a), 121.8 (C-4), 121.6 (C-4"), 118.1 (C-1a), 117.7 (C-
2", 117.6 (C-8a), 117.5 (C-2), 117.4 (C-1a"), 116.1 (C-
8a’), 112.7 (C-5"), 110.9 (C-5), 107.8 (C-7), 106.2 (C-
7", 106.1 (C-1"), 104.5 (C-1""), 78.7 (C-3"), 78.6 (C-
3'),77.5 (C-5",5"),75.0 (C-2"), 74.5 (C-2""), 71.3 (C-
4”4, 62.8 (C-6"), 62.6 (C-6""), 57.6 (C-10), 57.5 (C-
10), 56.4 (6'-OCH3), 21.9 (3'-CH3), 22.0 (3-CHs). LA
b HE S SRR E F A, MU TEAL S 18
polygonumnolide B2.

EP19: kR (FEL, EI-MSm/z: 246
[M—glc]*, 63‘?;‘&7’3 C20H2409o 1H-NI\/IR (600 MHZ,
MeOD-ds) d: 2.55 (3H, s, H-12), 2.29 (3H, s, H-13),
3.50~3.99 (6H, m, H-2'~¢'), 3.87 (3H, s, OCH3), 5.20
(1H, d, J=7.0 Hz, H-1', 6.83 (1H, d, J= 2.1 Hz, H-5),
7.01 (1H, d, J = 2.1 Hz, H-7), 7.03 (1H, s, H-4); '3C-
NMR (150 MHz, MeOD-ds) d: 208.2 (C-11), 160.4 (C-
6), 157.2 (C-8), 153.8 (C-1), 139.2 (C-3), 135.5 (C-10),
124.0 (C-2), 120.3 (C-4), 110.3 (C-9), 104.4 (C-7),
104.3 (C-5), 102.5 (C-1"), 78.8 (C-5"), 78.1 (C-3"), 75.0
(C-2'), 71.2 (C-4"), 62.4 (C-6"), 56 (OCH3), 32.6 (C-12),
20.2 (C-13). LA -E¥E 5 SOk A — 5200, i
BENEY 19 UL 8-O-B-D-i & FE T -

AW 20: TR CHEE), ESI-MS m/z: 293
[M+H]", 13N CisHi60so 'H-NMR (600 MHz,
MeOD-ds) 6: 6.66 (1H, d, J = 2.2 Hz, H-6), 6.47 (1H,
d,J=2.2Hz, H-4), 6.22 (1H, d, J= 2.7 Hz, H-6'), 4.08
(1H, d, J= 5.8, 2.6 Hz, H-5"), 3.85 (3H, s, OCH3), 3.79
(1H, m, H-4"), 2.42 (1H, dd, J = 14.4, 3.8 Hz, H-3'p),
2.00 (1H, dd, J = 14.4, 8.9 Hz, H-3'u), 1.51 (3H, s,
CH3); 3C-NMR (150 MHz, MeOD-d,) 6: 170.4 (C-7),
168.0 (C-5), 165.3 (C-3), 140.8 (C-1), 134.8 (C-1"),
131.4 (C-6"), 103.8 (C-4), 101.8 (C-2), 101.6 (C-3"),
82.5 (C-2'), 72.3 (C-5'), 70.7 (C-4'), 56.4 (OCH3), 40.8
(C-3'a), 28.0 (CH3). LA HdE 5 SOk R iE A —
Fl27-28] ) WK ENEY) 20 N altenuene.

&Y 21: Ak R (HEE), ESI-MS m/z: 293
[M+H]", T 3N CisHi60s. 'H-NMR (600 MHz,
MeOD-ds) 6: 6.50 (1H, d, J = 2.3 Hz, H-6), 6.49 (1H,
d,J=2.3 Hz, H-4), 4.23 (1H, dd, J= 8.0, 2.3 Hz, H-5"),
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3.88 (3H, s, H-8), 3.79 (1H, dd, J=12.4, 8.0 Hz, H-4"),
6.04 (1H, d, J = 2.5 Hz, H-6"), 2.22 (2H, dd, J = 12.3,
12.4 Hz, H-3'a), 2.32 (2H, dd, J=12.3, 4.0 Hz, H-3'B),
1.56 (3H, s, H-7"); 3C-NMR (150 MHz, MeOD-d.) J:
169.7 (C-7), 167.9 (C-5), 165.6 (C-3), 139.1 (C-1'),
134.3 (C-6"), 130.4 (C-1), 103.4 (C-6), 102.1 (C-4),
101.6 (C-2), 83.5 (C-2"), 74.3 (C-5"), 72.1 (C-4"), 56.3
(OCH3), 44.6 (C-3"), 26.7 (CH3). L3 5 CRikIR
TEHE A —F(2930), Mg &) 21 O isoaltenuene.

WEY 22: ABAR (F45), ESI-MS m/z: 485
[M—I—Na]*, ﬁi}%ﬁj‘ﬂ C29H5004o 1H-NI\/IR (600 MHZ,
CDCl) 6: 1.87~1.92 (1H, m, H-3a), 1.59~1.64 (1H,
m, H-3b), 2.02~2.06 (1H, m, H-4a), 1.68~1.73 (2H,
m, H-4b), 1.36 (3H, s, H-1"), 2.09 (3H, s, H-2'), 2.10
(3H, s, H-3"), 1.39 (3H, s, H-4"), 1.55~1.63 (1H, m, H-
1"a), 1.67~1.72 (1H, m, H-1"b), 1.40~1.43 (1H, m,
H-2"a), 1.23~1.28 (1H, m, H-2"b), 1.05~1.24 (8H,
m, H-3",5",7",9"), 1.35~1.40 (1H, m, H-4"), 1.20~
1.35 (4H, m, H-6", 10"), 1.35~1.39 (1H, m, H-8"),
1.11~1.15 (2H, m, H-11"), 1.48~1.54 (1H, m, H-
12"), 0.85~0.87 (6H, m, H-13", 16"), 0.87~0.90 (6H,
m, H-14", 15"), 3.86 (1H, s, -OH); '3C-NMR (150
MHz, CDCl3) d: 201.8 (C-5), 199.0 (C-8), 147.1 (C-7),
142.1 (C-6), 93.5 (C-4a), 87.2 (C-2), 81.4 (C-8a), 41.5
(C-1"), 39.5 (C-11"), 37.5 (C-7", 9"), 37.4 (C-3", 5"),
36.6 (C-3), 32.9 (C-8"), 32.8 (C-4"), 32.2 (C-4), 28.1
(C-12"), 25.9 (C-4"), 24.9 (C-10"), 24.6 (C-6"), 24.4
(C-19, 22.9 (C-16"), 22.8 (C-13"), 22.5 (C-2"), 19.9
(C-15"),19.8(C-14"),13.6 (C-2"),13.2(C-3"). A%
5 5 SRR B B AR — B, W EEY) 22 N
(2R, 4aR 8aR)-3,4 4a,8a-tetrahydro-4a-hydroxy-2,6,7,8a-
tetramethyl-2-(4,8,12-trimethyltri-decyl)-2 H-chromene-
5,8-dione.

WEY 23: AtBR (EAi), ESI-MS m/z: 412
IM+H]*, 4T3 A CooHasOso 'H-NMR (600 MHz,
CDCl3) 0: 5.72 (1H, s, H-4), 0.71 (3H, s, H-18), 0.80~
1.07 (12H, m, H-21, 26, 27, 29), 1.18 (3H, s, H-19);
BC-NMR (150 MHz, CDCls) 6: 199.9 (C-3), 171.9 (C-
5), 123.9 (C-4), 56.1 (C-14), 56.0 (C-17), 54.0 (C-9),
46.0 (C-24),42.5(C-13),39.8 (C-12), 38.8 (C-10), 36.3
(C-20), 35.8 (C-1, 8), 34.1 (C-22), 34.0 (C-7), 33.1 (C-
6), 32.2 (C-2), 29.3 (C-23), 28.4 (C-16), 26.2 (C-25),
24.3 (C-15), 23.2 (C-28), 21.2 (C-11), 19.9 (C-27), 19.2

(C-19),18.9(C-21),17.5(C-26),12.1 (C-18,29). 10%fi
TR BRI, IR B R A BT 5, RefH- 50 HR—EL,
DA B 5 SRR B R AR — B0, MO e 523 9
. H-4-J-3- 0 o

WEY 24: A AR (A7), ESI-MS m/z: 427
IM+H]", 7§ 3 N CoHa602. 'H-NMR (600 MHz,
CDCl) 0: 6.16 (1H, s, H-4),2.67 (1H, d,J=4.2 Hz, H-
7B), 2.01 (1H, d, J = 12.6 Hz, H-70), 2.53 (1H, m, H-
2B), 2.47 (1H, m, H-2a), 2.14 (1H, dd, /= 5.0, 2.8 Hz,
H-1B), 1.91 (1H, dd, J=9.9, 5.7 Hz, H-1a), 2.09 (1H,
dd, J=13.0, 3.4 Hz, H-12a), 1.90 (1H, overlapped, H-
8B), 1.88 (1H, overlapped, H-16a), 1.67 (1H, ddd, J =
6.9,6.9, 1.8 Hz, H-25), 1.63 (1H, m, H-11a), 1.61 (1H,
m, H-15a), 1.49 (1H, dd, J=13.3, 4.2 Hz, H-11p), 1.38
(1H, m, H-20pB), 1.36 (1H, overlapped, H-9a), 1.30 (1H,
overlapped, H-16p), 1.27 (1H, overlapped, H-28p),
1.25 (1H, overlapped, H-12p), 1.22 (1H, m, H-28a),
1.19 (1H, overlapped, H-14a), 1.17 (1H, overlapped,
H-17a), 1.16 (3H, s, H-19), 1.13 (1H, m, H-15p), 0.93
(1H, m, H-24),0.93 (3H, d, /= 6.5 Hz, H-21), 0.84 (3H,
d, J= 7.6 Hz, H-29), 0.83 (3H, d, J = 6.9 Hz, H-26),
0.81 (3H, d,J=6.9 Hz, H-27),0.72 (3H, s, H-18); 3C-
NMR (150 MHz, CDCIs) d: 202.5 (C-6), 199.7 (C-3),
161.2 (C-5),125.6 (C-4), 56.7 (C-14), 56.0 (C-17), 51.1
(C-9), 47.0 (C-7), 45.9 (C-24), 42.7 (C-13), 40.0 (C-
10), 39.3 (C-12), 36.2 (C-20), 35.7 (C-1), 34.3 (C-8),
34.2 (C-2), 34.0 (C-22), 29.3 (C-25), 28.1 (C-16), 26.2
(C-23), 24.1 (C-15), 23.2 (C-28), 21.0 (C-11), 20.0 (C-
27),19.2 (C-26), 18.9 (C-21), 17.7 (C-19), 12.1 (C-18),
12.0 (C-29). 10%i 2 LB, INFAR B R4 i
o RefE S —3, PLEEEE S50kl FeA —
B3, WS AW 24 O stigmast-4-ene-3,6-dione.

WaEY 25: Bk R (545, ESI-MS m/z: 414
[M+H], 73T N CoHs00. 'H-NMR (400 MHz,
CDCl) d: 5.34 (1H, dd, J=5.0, 1.4 Hz, H-6), 3.51 (1H,
m, H-3), 0.91 (3H, d, J = 6.4 Hz, H-21), 0.86 (3H, d,
J =172 Hz, H-29), 1.02 (6H, s, H-18, 19), 0.83 (6H, d,
J=6.8 Hz, H-26,27); '3C-NMR (100 MHz, CDCl;) :
140.9 (C-5), 121.8 (C-6), 71.9 (C-3), 56.9 (C-14), 56.2
(C-17), 50.3 (C-9), 46.1 (C-24), 43.1 (C-4), 42.2 (C-
13), 39.9 (C-12), 37.4 (C-1), 36.3 (C-10, 20), 34.1 (C-
22), 32.0 (C-8), 31.8 (C-7), 31.5 (C-2), 29.3 (C-25),
28.4(C-16),26.2 (C-23),24.4(C-15),23.2 (C-28),21.2
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(C-11), 19.5 (C-19), 19.2 (C-27), 18.9 (C-21, 26), 12.1
(C-18),11.9(C-29). DA £ dfi 5 ik iE B A —35034,
M BB 25 N B-A S

&) 26: Bk R (FED, ESI-MS m/z: 445
[M+H]*, 2> TR CsoHs202. 'H-NMR (600 MHz,
MeOD-dy) &: 5.77 (1H, dd, J = 4.8, 1.8 Hz, H-6), 3.64
(1H, tt, J=11.0, 5.0 Hz, H-3), 3.35 (3H, s, H-30), 2.34
(1H, ddd, J = 13.0, 5.0, 1.8 Hz, H-40), 2.30 (1H, ddt,
J=13.0,11.0, 1.8 Hz, H-4p), 2.91 (1H, brt, J= 4.8 Hz,
H-7), 1.01 (3H, s, H-19), 0.95 (3H, d, J = 6.8 Hz, H-
21), 1.97 (1H, dt, J =12.7, 3.8 Hz, H-12p), 0.86 (3H,
d, J = 6.8 Hz, H-27), 0.85 (1H, t, J = 6.8 Hz, H-29),
0.84 (3H, d,J= 6.8 Hz, H-26),0.71 (3H, s, H-18); !3C-
NMR (150 MHz, MeOD-ds) 6: 148.0 (C-5), 121.5 (C-
6), 75.2 (C-7), 72.2 (C-3), 57.3 C-17), 56.9 (C-30), 50.4
(C-14), 47.3 (C-24), 44.2 (C-9), 43.2 (C-4), 43.1 (C-
13), 40.6 (C-12), 40.1 (C-10), 38.5 (C-8), 37.5 (C-1),
36.1 (C-20), 35.1 (C-22), 32.1 (C-2), 29.4 (C-25), 27.1
(C-16, 23), 25.2 (C-15), 24.2 (C-28), 21.9 (C-11), 20.2
(C-27), 19.4 (C-26), 18.8 (C-19, 21), 12.4 (C-29), 11.9
(C-18). LA R 5 Sk R B A — B, s
b4 26 A schleicheol 2.

&Y 27: AR (E45), EI-MSm/z: 427
[M+H]", 4T 3HN CioHs00. 'H-NMR (600 MHz,
CDCls) d: 5.29 (1H, m, H-12), 3.22 (1H, dd, J = 10.2,
4.3 Hz, H-3), 1.18 (3H, s, H-27), 1.04 (3H, s, H-26),
0.97 (3H, s, H-23), 0.94 (3H, s, H-25), 0.87 (6H, s, H-
29, 30), 0.85 (3H, s, H-28), 0.81 (3H, s, H-24); 13C-
NMR (150 MHz, CDCl3) 6: 139.8 (C-13), 124.5 (C-12),
78.9 (C-3), 55.1 (C-5),47.7 (C-9), 47.1 (C-18), 46.6 (C-
19), 42.4 (C-14), 40.1 (C-8), 38.8 (C-4), 38.6 (C-1),
37.6 (C-22),37.0 (C-10),34.2 (C-21), 33.8 (C-17), 33.2
(C-29), 31.7 (C-20), 32.0 (C-7), 28.9 (C-15), 28.2 (C-
28), 27.4 (C-2), 26.6 (C-16), 26.3 (C-23), 26.0 (C-27),
23.5 (C-11), 23.1 (C-30), 18.6 (C-6), 16.7 (C-26), 15.7
(C-25), 15.6 (C-24). LA FHdf 5 SCik o — 350,
W EWEY) 27 N a-amyrin.

4 EMERIMAE LTI
4.1 3 ABTS BHEMRELINHIER

2% Li SPTSURGER T, A G R
100 pmol/L FIHITEAR EE, F3 I 20 pL [ i 3|
96 FLARHAT 4L, A E 3 AR AL, S I 180
uL 7 mmol/L /] ABTS TAE# . [FEf#%E DMSO

XA, KGR R E BN IR . B
FE IR TGN 7 min, 45 E K 96 1L
BB, IEAE 718 nm AL T IO (4)
(I /N W (A1 B2 <

FH R = (Ao—A wr)/Ao
Ao AAIMEER B B A B A v ARG 4 18
4.2 3 DPPH BHEERRELINFIIER

BALEYIECH] K 100 pmol/L IR THIR L, 435
HIN 20 uL BIARE S B 96 FLEREEAT 7040, I E =
ANEFL, BEJE I 180 uL 150 pmol/L f¥) DPPH T
o R B DMSO N7 X IR, KIS PE4EE 5
E ABAMEX IR . e BRI T RSN 30
min, XMW EH 96 FLBBNEEFRA, MELE 517
nm ZFERIROEEE (4D fH. FFIEA R EMHIE,

HIZE = (do—A )40
Ao JIAIIRE SIS B A A s HIMNKE S5 9 4 18

ARSI DKIE YA R E NPT R, X3
BEIR CRRSE Y h o0 S5 3 B 28RN 18 Mb
& (1. 2. 8~11. 13. 14. 16. 18~20 1 22~
27) #4757 ABTS F1 DPPH i35 Lk . 45 REIR,
th&9 1. 8. 9. 11, 13, 14, 18. 27 X} ABTS H
A FNHTEPE R, 2308 87.9%- 93.4%- 92.3%.
91.9%- 92.5%- 93.5%. 80.4%7%1 93.5% C(FHMEZ K
WHEEAE 2 B 61N 93.7%); (LEY) 8 Al 11
X DPPH H HEEMHI R MR S, 258 65.2%F
64.7% (BHIEZ HIHNHIZ A 56.5%). HARUEYIN)
PUAMIEPELLER TS . 3 AR 2R = A it —
AR, TR ICso A, SRR 12 s
5 i1ig

AHIF TR 22 MR 1 2 B B AR X 2
53 IBE TR £ BRI AT RG22 Lo W 9T
MBI R 27 MEEY), BFE 2 AREEIE. 1
MBI 3 MRARET R L AAKRIER
F1 1LEH1.8.9.11.13.14.18 F0 27 B ICso € (ABTS)

(x+s,n=3)
Table1l ICso(ABTS) values of compounds 1, 8,9, 11, 13, 14,
18and 27 (x+s,n=23)

&Y 1Cso/(umol- L) WEY ICs0/(umol-L 1)
1 20.52+2.30 14 6.3010.90
8 7.81£0.50 18 19.734+2.20
9 15.0440.72 27 7.41%0.70
1 6.5010.27 HEEE 26.81%1.02
13 5.50+0.31
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Fz2 LEWSI 11 B ICs & (DPPH) (x+5s,n=3)

Table 2 ICso (DPPH) values of compounds 8 and 11
(x+s,n=3)
WEY) ICso/(umol-L™")
8 12.28%1.1
11 3.50+1.8
YEEE E 75.70+2.2
%, 6 NS | A I LIHTFR 1 AN I R 2K
3RS I ANZEER, 2 emdE. 1AM
B, 4 MEIERL 1 D=ERE .

A1, 8. 9. 11, 13, 14, 18 A127 (100 pmol/L)
XF ABTS H HERHIHIZ N 80.4%~93.5%, [FHf 1k,
A% 8 F111 (100 umol/L) X DPPH [ HJ: 4|
PN 65.2%. 64.7%, BEAWEIER ABTS
DPPH HHERIEM. A FEE 7 AT E 2
Y EED RGN, BT &Y R I E L
VER RHAEHUE 25 DR b 55 5 THT 1 9 F S it
5%,
FBAR AVEEHFRAREEA TR
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