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Isolation and Identification of Antioxidant Activity Constituents from Elephantopus scaber
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[ Abstract ] Objective; To study the chemical constituents of 95% ethanol extract of the whole plant of
Elephantopus scaber and investigate its antioxidant activity. Method; The chemical constituents were isolated and
purified by silica gel column chromatography, Sephadex LH-20 column chromatography, ODS column
chromatography, semi-preparative high performance liquid chromatography ( HPLC) and recrystallization methods,
while their structures were identified on the basis of nuclear magnetic resonance ( NMR) , mass spectrometry and
comparison of their spectral data with those reported in the literature. Result: Fourteen compounds were isolated
and their structures were identified as: (E) -3- (3, 4-dihydroxybenzylidene) -5- (3, 4-dihydroxyphenyl) -2
(3H) -furanone (1), esculetin (2), dihydrosyringenin (3), ( +) -isololiolide (4), caffic acid (5),
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luteolin-7-0-B-D-glucuronide (6) , luteolin-7-0-B-D-glucuronide methyl ester (7), chlorogenic acid methyl ester
(8), blumenol A (9), (6R, 9R) -3-oxo-a-ionol-B-D-glucopyranoside (10), byzantionoside B (11), 3, 5-
O-dicaffeoyl quinic acid methyl ester (12), 3, 4-O-dicaffeoyl quinic acid methyl ester (13) and 4, 5-0-
dicaffeoyl quinic acid methyl ester (14). Conclusion: Compounds 1-4 and 8-10 were isolated from the genus
Elephantopus for the first time. Compound 11 was isolated from E. scaber for the first time. The DPPH radical and

ABTS " radical scavenging experiments on twelve of these compounds showed that compounds 1, 2, 5, 6, 12 and

13 had significant antioxidant activity.
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RUZASN oy B AL (Jb st B ik & A RA A, 40 W e
(REERHA A A R 7)), KQ5200B A4 ik
IH VA (R T 8 A A2 A PR A | ) , 2535 AU semi-
PHPLC ( it & 2489 %I UV # | %, 26 [E Waters ) ,
YMC-Pack ODS-A 4 (10 mm x 250 mm,5 pm,
HA YMC) o )2 3% ik 5 (GF,, ) FHE 835 i I8
(60 ~ 100,100 ~ 200,200 ~ 300,300 ~400 H,# 5
TFHEAL T A BRAS &7 5 ), LH-20 15 74 5 46 58 i
Jit ( Sephadex LH-20, Fii 8t GE Healthcare ) , DIAION
HP20 71K FLWK B g ( H A& =22 /0F) ) , ODS-A-HG
12 nm S-50 pum ( H 4 YMC), DPPH ( 2 [ Sigma-
Aldrich 2% @] ), ABTS ( 3£ [# Sigma-Aldrich 2\ &) ),
K,S,0, (H b=k A ARAF), 4B &K C
(% [H Sigma-Aldrich 2> # , #it 5 1010E035, 4fi fif =
99.0% ,fajFk Vo) o HAbRG 4 R 5 rat

MR LT 2016 4F 8 W B % [EH %8 24 M A KR
oy ) e [ R 2R A B 25 AR W WF 9 T 5K A A
¥ D3 %58 O A B M IH BT g AR ) i IH RE Elephantopus
scaber THE 4B, FRAS (20160928 ) BLAF T v 5 & 27
BB 25 HAE Y W58 B [ R b 2540 G W 5
2 Hik
2.1 REUS4r B BUB AR 4R 20 kg, Y1 AL /N B
JE 8 A5 1 95% £ W A4 Il g 4 B 3 9Kk, B IR
L5 h, & 4R BOR, 80E W A4i 15 B4 Y 1.4 kg, H
Y 30% LB A, 1k R ALRE IR R 30% &
5 ,50% £ WEFN 90% (1) £, B2 VR I, 25 VR BE 3 AN B 44
15 30% LR AL (513 g) ,50% L WEHRAL (80 g)
M90% & FEFRAL (47 g) o HL30% 2 BB 510 g
IR, o R AL I, IR K, 10% 2 1% ,20% &
fit,40% £ BN 90% & Ttk i, A5 7K # 47 (350 g)
10% 2.0 (24 g) ,20% R0 (27 g) ,40% &,
BB (21 g) F1 90% L FEFRAL (T g) o HUHh 40%
LBEFRAL 20 g HEAT kB AE (3% 43 15, DL Gl e -1
i (100 25 ~0:100) # B2 Ve B, &4y R 40 mL, 15
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210 AN18 43, AR 4l 2 385 (TLC) K il & Jf 15 51 8
NSy (Fr. A ~Fr. H)

Fr.G(5 g) R B EE i3 L&% 6(300 mg) ;
Fr. B(130 mg) % semi-PHPLC, L) 20% Z, Ji§ 7k % Bf
Vel o B aidl b &9 3(11 mg) ,4(12 mg) ;Fr. C
(300 mg) 28k A (0% L — 48 W e - B (100 : 1 ~
100 : 4) B BF ¥ B, JL ok £ 44 4y, Fr. C. 27-38
(100 mg) LA 20% £ 7K 55 B VeI 70 8 A4k, 1516 &
Y9 (10 mg) ;Fr. D (686 mg) £ fif i A £5 3% L) — &
Fge-FEE (100 = 2 ~ 100 = 10) 6 2 R B, 2l 5 53
%, Fr. D. 15-19 (27 mg) Lk 20% £ fiF 7K 25 JBE 35 Jid 43
Baife, 359 2(10 mg) ; Fr. D. 2943 (371 mg)
PL40% W OBE S RE VR WL 4r B slifk, ik & S
(80 mg) ;Fr. E(3.5 g) % Sephadex LH-20 i {f % L)
H BV B0, AL 5 9 1(10 mg) ,7 (12 mg) , HAR M I
B I G RE AT (A DL A bE-FHBE(40:1 ~8:1)
B BRI, SEUk 4 63 11y, 22 TLC & 5 A4
4% (Fr.Ea ~Ee) ,Fr. Ec(1.09 g) £ fif A a3 L) —
AP Le-HEE (10025 ~ 8 1) BB B2 R, Sl £ 23
#y ,Fr. Ec. 8-24 (800 mg) LA 21% 2, it 7K 25 B Bk i 4%
Baifk, 15k Ea Y 8(16 mg) ;Fr. Ed(1.2 g) &6k K
FEETE DL @ H be-F I (151 ~10: 1) 86 B2 UE M,
Ll 30 £y, Fr. Ed. 9-18(0. 8 g) L 23% 2, 5 K %
JEVEIR oy B Ak, 1k & 10 (18 mg) , fk& %) 11
(10 mg) ;Fr. G (6.0 g) 28 fif e A {033 L — 480 Y -
FBE(20: 1 ~3: 1) B0 B2 BRI, i 2k 81 iy, & TLC
ST E I NS NS (Fr. Ga ~ Fr. Ge), Fr. Ga
(203 mg) 8Tk AT €0 3% DL — G B e - P 2 (200 1) 45
BEWEB , LU 25 ), Fr. Ga. 12-14 (26 mg) L) 26%
KB FE Ve Ay s Ak, L A 14 (7 mg) ;
Fr.Gb (891 mg) £ ik i A 6 3% DL — & W - B
(20:1 ~15:1) 86 B P M, 2Lk 45 23 %, Fr. Gb. 11-
12(163 mg) Lk 26% £, i 7K 55 BV i 43 25 4l 4k, 134k
A4 12 (42 mg) ; Fr. Gb. 13-15 (360 mg) LA 40% H
st 7K A 8 R 43 5 4l Ak Ak A 4 13 (200 mg) o
2.2 B AT T O i
2.2.1 LS xS MEH kAW -~10,
12,13 Xt 8 5L Ve BRI LS 3 78 0K S B it
HIBG 1 g L7 AR A5 T, IO BB JC K 2K
U BE 5 B B L vk BE Ol 200,100, 50,25, 12,5,
6.25,3.125,1.562 5 mg-L ™' A T .
2.2.2 DPPH HHHEGEBRRNE S MHSCEk[7 11
D5 WS B . FREC DPPH By oK 3. 94 mg, H TG /K
CEEVE R IEE AT 50 mL & P, B S v

- 158 -
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2.2.3 ABTS™ H i EEIEBRFNE S M CH[8]
M7 IS A et . 2 B FREC ABTS ™ 85 K 3. 94 mg
H1 K, S,0, ¥3 K 6.6 mg, 73 5| F 2 B K % i O &
KT 10 mL SR 9, B 2. 45 mmol-LflKZSZO8
VWA 7.0 mmol - L™" ABTS " iAW, — & S5 IR FLIR
A A TR 16 h 5, FHBE AR £h 2% vh il (PBS,
10 mmol- L' pH 7.4) s B¢, {fi H 0% % BF 7£734 nm
B AL 3K F) 0.700 +0.020, 43 ) B BT & WK T R
1.562 5 ~200 mg- L") 4% 4~ K 5 15 W S % B Ve
WA ABTS ™ [H | BE I E W & 100 pL B &, 1
734 nm b g HWOGREE A R S A 3 A S LI
A . THREIEBR R S 1C,, .
3 LT

b &% 1 40 ¥ K, HR-ESI-MS m/z
313.071 6 [M +H] " (Bi(H 313.071 2) , ik &
W4+ K C,H,0,, ' H-NMR (600 MHz, DMSO-
d,)5:6.91(1H,s,H-3),7.19(3H,d,J =7.6 Hz, H-
6,10,13),6.85(1H,d,J=8.5 Hz,H9) ,7. 12(1H,
d,] =8.2 Hz,H-11),6.87 (1H,d, J = 8.5 Hz, H-
16),7.17(1H,s,H-17) ;" C-NMR (150 MHz, DMSO-
dg) 8:172.0(C-1),123.3(C-2),98.8(C-3),157.2
(C4),121.5(C-5),113.0(C-6),146.9 (C-7),
149.2(C-8),116.7(C-9),118.9(C-10),135.7(C-
11),128.7 (C-12),117.6 (C-13),146.8 ( C-14) ,
149.7(C-15),116.9(C-16) ,125.3(C-17) , LI %K
P 5 SCHRLO | el A — 3, i %8 b (E)-3-(3,4-
TR H I ) S5-(3,4- TR B ) -2 (3H) -k
W ]

ka2 s (W EE) , HR-ESI-MS m/z
179.0351 [M+H] " (BEiE(H 179.034 4) ,#Rfb&
Y5y R C,H,0,, ' H-NMR (600 MHz, DMSO-d, )
8:6.15 (1H,d,J=9.4 Hz,H-3),7.85(1H,d,J =
9.4 Hz,H-4),6.96(1H,s,H-5) ,6.96(1H,s,H-8),
9.67(2H,br s,6,7-OH) ; "C-NMR (150 MHz,DMSO-
d,) 6:160.8(C-2),111.3(C-3),144.4(C4),112.1
(C-5),143.0(C-6),150.7 (C-7),102.6 (C-8),
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148.6(C-9),112.1(C-10) . VI I %4 53k [10]
EEA B HEENRER LR,

k&9 3 Jo 4 3 ok, HR-ESI-MS m/z
211.0959[M - H] ™ (HigfE 211.097 0) , $E b &
W4y F Xk ¢, H,0,, H-NMR (600 MHz, DMSO-
d,) 6:6.42(2H,s,H2,6),2.49(2H, m,H-7) ,1. 68
(2H,m,H-8),3.40(2H,m,H-9) ,3.72(6H,s,3,5-
OCH,),8.00(1H,s,4-OH) ,4.42(1H,t,/ =5.1 Hz,
9-OH) ;" C-NMR (150 MHz, DMSO-d,) 8:133.4(C-
1),105.6 (C-2,6),147.8(C-3,5),132.1(C4),
31.8(C-7),34.6 (C-8),60.2 (C9),55.9(3,5-
OCH;) . LA F4cds 5 3CmR [ 11 ] 40l Fe A — B, il %
TN AT

& W 4 M {8 # K, HR-ESI-MS m/z
197. 118 1[M +H] " (B fH 197. 117 8) ,#nfb &
Y4+ Xk €, H,0,,'H-NMR (600 MHz, DMSO-
d,)8:2.34(1H,ddd,J =11.6,4.1,2.2 Hz,H-2a),
1.27(1H,dd,J =11.6,11.6 Hz, H2b),3.97 (1H,
m,H-3),1.88 (1H,ddd, J =12.7,4.3,2.2 Hz, H-
4a),1.16 (1H,dd, J =12.7,12.7 Hz,H4b),5.80
(1H,s,H-8),1.19(1H,s, H-10),1.22 (1H, s, H-
11),1.50(1H,s, H-12),4.86 (1H, s, 3-0H) ;" C-
NMR (150 MHz, DMSO-d,) 6:34.7(C-1),47.9(C-
2),63.0(C-3),49.7(C-4),86.4(C-5),170.9(C-
7),112.3(C-8),181.7(C-9),25.3(C-10),29.7( C-
11),24.6(C-12) , DL B %48 5 SCHk [ 12 ] 4z 18 B A
— B, S R R S S T

&Y 5 % @K K, HR-ESI-MS m/z
179.033 8[M - H ]~ (HiSMH 179.034 4) , ik &
Y4y R C,H,0,, H-NMR (600 MHz, DMSO-d, )
8:7.02 (1H,d,J=2.1 Hz,H-2),6.75(1H,d, J =
8.2 Hz,H-5),6.96(1H,dd,J =8.2,2.1 Hz,H-6),
7.40(1H,d,J=15.8 Hz,H-7) ,6.16(1H,d,J =15.8
Hz, H-8) ., DL E%Gdls 5 SCmk [ 13 ] 4l A — 20, i
S 78 R MR

& WY 6 W f K, HR-ESI-MS m/z
463.087 6[ M + H] " (i {H 463. 087 7) ,#&/xfb &
a7k C,,H,0,,, H-NMR (500 MHz, DMSO-
d,)5:6.74(1H,s,H-3) ,6.43(1H,d,J =2.2 Hz,H-
6),6.79(1H,d,J =2.2 Hz,H-8) ,7.42 ~7.44(2H,
overlap, H-2",6"') ,6.89 (1H,d,J =8.3 Hz,H-5"),
5.16(1H,d,J =7.5 Hz, H-1") ,3.79 (1H,d, J =
9.3 Hz, H-5"),12.99 (1H, br s, 5-0H) ;" C-NMR
(125 MHz, DMSO-d, ) §:164.5(C-2),103.1(C-3),

181.9(C-4),161.1(C-5),99.4(C-6),162.8(C-7),
94.6(C-8),157.0(C9),105.4 (C-10),119.1 ( C-
1'),113.5 (C-2"), 145.8 ( C-3"), 150.0 ( C4"),
116.0(C-5"),121.3 (C-6"),99.5 (C-1"),72.9 ( C-
2"),74.5(C-3"),71.9 (C4"),76.1(C-5"),171.4
(C-6") o DL & 5 Sk [ 14 ] il A — 2, e %
SE AR B R -T-0-B-D-H FHERE R 1

i & ¥ 7 W o K, HR-ESI-MS m/z
477.103 4[M + H] " (i (g 477. 103 3) ,$E2mfb &
War 7k C,,H,,0,,,' H-NMR (600 MHz, DMSO-
d,)5:6.75(1H,s,H-3) ,6.47(1H,d,J =2.2 Hz, H-
6),6.82(1H,d,J=2.2 Hz,H-8),7.42(1H,d,J =
2.3 Hz,H-2"),6.91(1H,d,J =8.4 Hz,H-5") ,7.45
(1H,dd,J =8.4,2.3 Hz,H-6"),5.35 (1H,d,J =
7.4 Hz,H-1") ,4.21(1H,d,J =9. 6 Hz,H-5") ,13.01
(1H,br s,5-0H),3.67 (3H,s,6-0CH,) ;" C-NMR
(150 MHz, DMSO-d, ) §:164.5(C-2),103.2(C-3),
181.9(C4),157.0(C-5),99.3(C-6),162.4(C-7),
94.5(C-8),161.2(C9),105.5(C-10),119.2 ( C-
1'),113.6 (C-2"), 145.8 (C-3"), 150.0 ( C4"),
116.0(C-5"),121.3(C-6"),99.0 (C-1"),72.7 ( C-
2"),75.4 (C-3"),71.3(C-4"),75.1(C-5"),169.2
(C-6"),52.0(6"-0CH, ), LI F%ds 5 3CHk[15 ] i
T BEA — B, B 5 K B RE 2 -T-0-B-D- 1 R 7 %
WHE IR 1 HH I

4 8 &l R ¥, HR-ESI-MS m/z
369.118 2[M + H] " (Hli{H 369. 118 6) , &Rtk &
Y4y + Xk €, Hy 0., H-NMR (600 MHz, DMSO-
d,)8:2.02(1H,dd,J =6.9,13.5 Hz, H-2a),2. 19
(1H,d,J=4.5 Hz,H-2b) ,5.28 (1H,dt,J =4.5,7.6
Hz,H-3),3.74(1H,dd,J =7.5,3. 1 Hz,H-4) ,4. 14
(1H,dt,J =6.9,3.5 Hz,H-5),2.15(1H, dd, J =
13.6,8.0 Hz,H-6a) ,2.22(1H,dd,J =13.6,3. 7 Hz,
H-6b),7.05(1H,d,J =2.1 Hz,H-2") ,6.79(1H,d,
J=8.2 Hz,H-5") ,6.96(1H,dd,J =8.2,2.1 Hz, H-
6'),7.53(1H,dd,J=15.9 Hz,H-7") ,6.22(1H,dd,
J=15.9 Hz,H-8"),3.67(3H,s,7-0CH,) ;" C-NMR
(150 MHz, DMSO-d, ) 8:75.8 (C-1),38.0(C-2),
70.3(C-3),72.5(C-4),72.1(C-5),37.8(C-6),
175.4(C-7),127.6 (C-1") ,116.5(C-2") ,147.2 ( C-
3'),146.8 (C4'), 115.1 (C-5"), 123.0 ( C-6"),
149.7(C-7"),115.0(C-8"),168.3(C-9"),53.0(7-
OCH;) . LA F4ds 5 SCmk [ 16 ] 4 il Fe A — B, il %
JE Ry A R G o
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’ﬂjﬁ% 9 A é*}’j\j{, HR-ESI-MS m/z 1.3 Hz, H-13),4.34 (1H, d, J = 7.7 Hz, H-1"),

223.132 1[M -H]  (#ipfd 223.131 0) , 8=k G
Y4y 1k C,Hy0,, ' H-NMR (600 MHz, DMSO-
d,)5:2.44(1H,d,J=17.0 Hz,H=2a),2.24(1H,d,
J=17.0 Hz,H-2b) ,5.90(1H,br s,H-4) ,5.79(1H,
dd,J=15.7,1.0 Hz,H-7),5.85(1H,dd,J =15.7,
5.4 Hz,H-8) ,4.41(1H,dq,J =6.2,5.4 Hz,H-9),
1.30(3H,d,J=6.2 Hz,H-10) ,1.01 (3H,s,H-11) ,
1.08(3H,s, H-12),1.89 (3H,d, J = 1.3 Hz, H-
13) ;" C-NMR (150 MHz, DMSO-d,)8:41.3(C-1),
49.4(C-2),198.0(C-3),127.1(C4),162.7(C-5),
79.2(C-6),135.9(C-7),129.1(C-8),68.2(C-9),
23.9(C-10),23.1(C-11),23.1(C-12),19.0 ( C-
13) o LA - %cds 5 S0k [ 17 ] el S A — 2, i %
5 blumenol A,

&% 10 [ @ F K, HR-ESI-MS m/z
371.207 O[M + H] " (Hi{H 371.207 0) , & n b &
Y4+ Xk €, Hyy O0,,'H-NMR (600 MHz, DMSO-
d,)5:2.45 (1H,d,J =16.7 Hz,H=2a) ,2.06(1H,d,
J=16.7 Hz,H2b) ,5.89(1H,br s,H4) ,2.69(1H,
d,J]=9.2 Hz,H-6),5.66 (1H,ddd, J =15.4,9.3,
1.1 Hz,H-7),5.79(1H,dd,J =15.4,6.4 Hz ,H-8) ,
4.41(1H,dq,J =6.4,6.4 Hz,H-9) ,1.30(3H,d,J =
6.4 Hz,H-10) ,1.04 (3H,s,H-11),1.02(3H, s, H-
12),1.95(3H,d,J =1.3 Hz,H-13),4.37 (1H,d,
J=7.7 Hz,H-1") ,3.17 ~3.37 (4H, m,H2' ~5"),
3.83(1H,dd,J =11.8,2.4 Hz,H-6"a),3.67 (1H,
dd,J =11.8,5.5 Hz,H-6"b) ;" C-NMR ( 150 MHz,
DMSO0-d,)8:37.1(C-1),48.2(C-2),202.0(C-3),
126.1(C4),165.9(C-5),56.8(C-6),128.8(C-7),
138.2(C-8),77.0(C-9),21.0(C-10) ,27.6(C-11) ,
28.1(C-12),23.8(C-13),102.4(C-1"),75.3 (C-
2'),78.1(C-3"),71.5(C4"),78.0(C-5") ,62.7(C-
6') . LI EEUES SRR [17-19 ] il BaA — 2, il %
JE R (6R,9R) 3-8 fR-a- 58 &' =2 Jit-B-D-Iit. W 7 %
BEH S

&Y 11 H ¥ K, HR-ESI-MS m/z
373.223 0[M +H] " (#i{H 373.222 6) , 2R E
Y4y ¥k C,yHy, 0,,'H-NMR (600 MHz, DMSO-
d,)5:2.48 (1H,d,J=17.3 Hz,H2a),1.99(1H,d,
J=16.7 Hz,H-2b) ,5.80(1H,s,H4),1.52(1H m,
H-6),1.65(2H, m,H-7),1.95(2H, m, H-8) ,3.90
(1H,m,H-9),1.20(3H,d,J =6.1 Hz,H-10),1. 04
(3H,s,H-11) ,1. 11 (3H,s,H-12) ,2.06(3H,d, J =
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3.14 ~3.38 (4H, m,H2" ~5'),3.87 (1H,dd, J =
11.8,1.7 Hz,H-6"a) ,3.66 (1H,dd, J =11.8,5.5
Hz,H-6'b) ;" C-NMR (150 MHz, DMSO-d, ) 8:37.3
(C-1),48.1(C-2),202.4(C-3),125.4(C-4),170. 1
(C-5),52.4(C-6),26.8(C-7),37.8(C-8),75.1(C-
9),19.9(C-10),27.5(C-11),29.1(C-12),25.0( C-
13),102.1(C-1"),75.5(C-2"),78.2(C-3"),71.8
(C4"),77.9(C-5") ,62.9(C-6") , Lk L%z 5 ik
[19 ]R8 F AR —2, WL % 4 byzantionoside B,

&Y 12 W ¥y K, HR-ESI-MS m/z
531.150 3[M + H] " (Fi{H 531. 150 3) , 2R fb &
W4y ¥+ h €, H, 0,,, ' H-NMR (500 MHz, DMSO-
d,)8:2.20 (2H,dd,J =12.9,4.2 Hz, H-2a,6a),
1.99(2H, m, H2b,6b),5.07 (1H,m, H-3),3.85
(1H,dd,J =5.8,3.0 Hz,H4),5. 17 (1H, dt, J =
5.9,3.6 Hz,H-5),7.04(1H,d,J =2.2 Hz,H-=2"),
6.76(1H,d,J =8.1 Hz,H-5") ,6.99 (1H,t,J =2.2
Hz,H-6"),7.42 (1H,d, J = 15.9 Hz, H-7"),6.13
(1H,d,J=15.9 Hz,H-8'),7.05(1H,d,J =2.2 Hz,
H-2"),6.77(1H,d,J =8.1 Hz,H-5") ,7.01 (1H,t,
J=2.2 Hz,H-6") ,7.49(1H,d,J =15.9 Hz,H-7"),
6.26(1H,d, J = 15.9 Hz, H-8"),3.59 (3H, s, 7-
OCH,) ;" C-NMR ( 125 MHz, DMSO-d, ) §:72.4 ( C-
1),34.4(C-2),69.9(C-3),66.5(C-4),70.9(C-5) ,
34.5(C-6),173.7(C-7),125.3(C-1"),114.7 ( C-
2'),145.4 (C-3"), 148.7 (C4"), 115.8 (C-5"),
121.2(C-6") ,145.7(C-7") ,113.6(C-8") ,165.3(C-
9'),125.6 (C-1"), 114.8 (C2"), 145.0 ( C-3"),
148.4(C-4") ,115.9(C-5") ,121.4(C-6") ,145.6( C-
7"),114.5 ( C-8"),166.0 ( C-9"),52.0 (7-OCH, ) ,
DL s 5 SCHR [ 20 ] e i B A — B, B e oy 3,5
O- Wi e 25 7 1R FH s

4w 13 & % 48 K, HR-ESI-MS m/z
531.150 3[M + H] " (i fH 531. 150 3) ,$2nfb &
W7 h C,,H,,0,,,' H-NMR (500 MHz, DMSO-
d,)5:2.23(1H, m,H-2a) ,2. 08 (1H,m,H-6a) ,1.95
(2H,m,H-2b,6b),4.04 (1H, m,H-3) ,4.98 (1H,
dd,J=6.9,3.2 Hz,H4) ,5.40(1H,dt,J =7.9,3. 8
Hz,H-5),7.01(1H,d,J=2.1 Hz,H-2") ,6.73(1H,
d,J=8.1Hz,H-5"),6.94(1H,dd,J =8.2,2.2 Hz,
H-6"),7.44(1H,d,J=15.8 Hz,H-7") ,6. 12(1H,d,
J=15.8 Hz,H-8') ,7.04(1H,d,J =2.2 Hz,H-=2"),
6.74(1H,d,J =8.1 Hz,H-5"),6.98 (1H, dd, J =
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8.2,2.2 Hz,H-6") ,7.47(1H,d,J =15.8 Hz,H-7"),
6.26 (1H, d, J = 15.8 Hz, H-8"), 3.63 (3H, s,
7-0CH,) ;" C-NMR ( 125 MHz, DMSO-d, ) &: 72.6
(C-1),40.1(C-2),64.7(C-3),72.3(C-4),67.9(C-
5),35.6(C-6),174.1(C-7),125.4(C-1"),115.8
(C2"),145.3(C-3"),148.4(C4"),114.7(C-5"),
121.4 (C-6"),145.6 (C-7"),113.9 (C-8'), 165.8
(€9'),125.5(C-1"),115.8(C-2"),145.5(C-3"),
148.5 (C4"), 114.9 (C-5"), 121.5 ( C-6") , 145.6
(C-7"), 114.1 ( C-8"), 165.9 ( C9"), 51.8 ( 7-
OCH;) . LA F4ds 5 S0l [ 21 ] 4 il Fe A — B, il %
FEN 3 ,4-0- 0 e 25 T R R .

&Y 14  # & @ 8 K, HR-ESI-MS m/z
531.151 2[M + H] " (#i18 531. 150 3) 2=k &
W4y ¥ N C,Hy O, ., H-NMR (500 MHz, DMSO-
dy)6:2.24 (2H, m, H2a,6a),1.88 (1H, dd, J =
13.3,8.5 Hz,H2b),1.99 (1H, dd, J =13.9,3.9
Hz,H-6b) ,4. 14(1H,dt,J =7.9,3.5 Hz,H-3) ,4.96
(1H,dd,J=6.6,3.1 Hz,H4) ,5.26(1H,m,J =5.7
Hz,H-5),7.02(1H,d,J =2.2 Hz,H-2") ,6. 74(1H,
s,H-5"),7.00(1H,dd,J =8.2,2.2 Hz,H-6") ,7. 41
(1H,d,J =15.8 Hz,H-7"),6.12(1H,d,J = 15.8
Hz,H-8'),7.04(1H,d,J =2.2 Hz,H-2") ,6. 76 (1H,
s,H-5") ,6.98(1H,dd, ] =8.2,2.2 Hz, H-6"),7.50
(1H,d,J =15.8 Hz,H-7"),6.26 (1H,d, J = 15.8
Hz,H-8"),3.59 (3H, s, 7-OCH, ) ;" C-NMR ( 125
MHz, DMSO-d, ) 8:73.7 (C-1),37.7 (C-2),65. 4
(C-3),73.1(C-4),67.8(C-5),36.8(C-6),173.4
(C-7),125.2(C-1"),115.8 (C-2"),145.5(C-3"),
148.6 (C-4'),113.2 (C-5"),121.4 (C-6"), 145.7
(C-7'),114.7(C-8"),165.2(C9'),125.4(C-1"),
115.8 (C-2"),145.6 (C-3"),148.8 (C-4"), 113.8
(C-5"),121.5(C-6"),145.8 (C-7"),114.8 (C-8"),
165.9 (€9"),52.0(7-0CH,), UL I ¥4 5 ik
[22 ] il BeA — 50, B 38 5 Oy 4,5-0-Z Mk 1 45 7
iz s
4 HELFEERIE
4.1 DPPH Al AW BRRM & XF 70 2545 3 10 fk
G W HEAT DPPH H B HE 3 bR S8 5, 45 R Won b &)
1,2,5,6,12 71 13 {5 k% DPPH H i B BE 1 I Ve
Fi4f . & ALGYIEBR DPPH H l 5 1C,, L& 1,
4.2 ABTS' Bl EERFWE  XF 4024 3 1y ik
G YHEAT ABTS " 3l BV BR S2 5, 45 R BoR L &)
1,2,5,6 F1 13 35 F% ABTS™ [ fHZL 1 E J1 tb Ve F

x1 BN AEWIFEKR DPPH 5 B & ABTS® B 1 E @ IC,,

(xxs,n=8)

Table 1 IC,, values of DPPH and ABTS * radical scavenging of
isolated compounds(x +s,n=8) mg-L !
&Y DPPH ABTS*
1 8.79 +£0.40 9.46 £0.40
2 6.01 £0.30 6.13 +0.21
3 31.30+0.74 29.67 +2.22
4 46.50 +8.56 66.71 +8.03
5 3.72 £0.22 4.82 +0.07
6 6.48 +0.46 7.78 +£0.49
7 19.21 +£1.90 30.14 £1.59
8 14.42 +0.77 20.25 +0. 66
9 >100 >100
10 > 100 > 100
12 5.47 £0.40 16. 67 +0. 44
13 4.63 £0.278 11.50 +0.72
Ve 11.16 +0. 80 14.42 +0.53

o HALBWIEER ABTS ™ {31 1C, WL 1,
4.3 BAIEIES RSS2 B R
AP EAR TE PE 07 1 A 0L DPPH [ 3 52 56 11 47
I N 2K (2) R (5) Y, KR
£7-0B-D-HH R (6) ™ ,3,5-0-— i mk i
Z5 TR G (12) F1 3, 4-0- 00 ME B 45 5 2 S i
FALRE T B (13) Y A AR MR, —EIT T
W (3) " A AL RE S, S Y (4) L
T bt A A B8 N 4. 2B # il T B DPPH A
ABTS " Wi [ phy 2 52 36 07 1 %) LR AL 45 W e S8 AL 1
PEBEATRT S, 45 R R e A 1,2,5,6,12 f1 13 A
A B E WA, K Sckkth DPPH [ il 3l 2
W e 35 A A 0 1) 300 B R B — AR S0 AR e
B SR A A6 9 DPPH [ ph 35 00 22 vk 2, TH ot
AL 1C,, 5 SCHkIRE AR H5 Ve X i A
A3 P 35— 30, BARSCHE N T ABTS * 15 ¢ 3 4 )
SE PR 1T bl SR S 00 R 7 1 K A A O B R R Ak
B EALTE TER S
5 itig

2% 52 5 Xl I B 95 9% 2 TE 4R B 43 3E AT 43 BS
aifl 155 14 MM s, bk 5 1 ~4 F18 ~10
9 E VR HB I R A A Ay B A B A 11 R
YN ML AR AR A b 4y B AR B, R T I R A
T W EE 2 0, B A 3T 43 B B i b 12 Ak
WIEAT TV DPPH [ iy 560 ABTS ™ [ fly JE 52 5,
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ZOR BN 6 MMEE W HA R AP A AL 1, X AT
AE 5 A v A W R R AT G, O ik — 2D [ Bt fE
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