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Abstract: Objective To investigate the flavonoids and lignans from the flowers of Stellera chamaejasme and their structure-activity
relationship (SAR) of antioxidant activity. Methods The compounds were isolated by column chromatography and HPLC packed
with macroporous resin, silica gel, and Sephadex LH-20. Their structures were elucidated by spectroscopic analysis. Their anti-oxidant
activities in vitro were evaluated by DPPH, ABTS, and FRAP assays. Results Twelve compounds were isolated from the flowers of S.
chamaejasme, and identified as artemisetin (1), quercetin (2), isoscutellarein-8-O-B-D-glucuronopyranoside (3), quercetin-3-O-f-D-
glucopyranoside (4), astragalin (5), hypolaetin-8-O-f-D-glucuronopyranoside (6), kaempferol 3-O-p-D-glucopyranosyl-(1—2)-O-a-
L-xylopyranoside (7), rel-(3R,3'S,4R,4'S)-3,3',4,4'-tetrahydro-6,6'-dimethoxy [3,3'-bi-2H-benzopyran]-4,4'-diol (8), matairesinol (9),
uralenol (10), cycloastragenol (11), and (+)-pinoresinol (12). Conclusion Compounds 1, 3, 5—7, and 10 are isolated from this plant
for the first time, and compounds 2, 4, 5, and 10 showed significant antioxidant activity, and the SAR analysis suggested that the
glycosylation at the C-8 or C-3 position of flavonoids could weaken their antioxidant activity.
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&M Stellera chamaejasme L. &% 7 R}
(Thymelaeaceae) JR7 )& Stellera Linn. 1%, X4
ghrg. E b pRIfESk. 6. ARRbRSE, FE
s FEREL. RAb. Wb, NEE KJBIHREE
il BEERRBIGE T (RARLZ), NhZRE
ZIER, FEGHEA RN, BEREER
TP, AL R A, AR, ThEEE KRR,
AR, BRI . R AL O .
PRt A RN,

WA REREESE, AEEH I, RZEN
HREBEWEM, KREM R FIRERZE D FE
FAEEER. HE. SRR RSP
W2z gy, XA BA P HIV. W Bk
B PURES LM GEIEEA, BRTC T RA RS
(IR Fe A IE B AR v T HAR ZE (A 7 il oy e 2 3,
PERFFE, W ER E IR BRI FOAR A3, Sy T A
TFF 0 ) B B 2 AR 25 (TS R P B 2l PRNTZ
ML, IR FIRNZZ YR, ALk
XA AR BEAC A 34T T Raitge, MHH
EESRELY) o B4R 3] 12 MEEW, 4 i 4 e s
% Cartemisetin, 1). #fit ¥ & C(quercetin, 2).
isoscutellarein-8-O-B-D-glucuronopyranoside (3). #i}
B¢ & -3-O-B-D- i % #f # ( quercetin-3-O-B-D-

OH O
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glucopyranoside, 4). %z Jcif (astragalin, 5).
hypolaetin-8-O-p-D-glucuronopyranoside ¢ 6 ) .
kaempferol ~ 3-O-B-D-glucopyranosyl-(1—2)-0-a-L-
xylopyranoside (7 ) . rel-(3R,3'S,4R,4'S)-3,3",4.4'"-
tetrahydro-6,6'-dimethoxy  [3,3'-bi-2H-benzopyran]-
4.4'diol (8). L EMAEEE (matairesinol, 9). i
/KW Curalenol, 10). M EEEEE (cycloastragenol,
1) #AfIREE [(+)-pinoresinol, 12], tk2E454) LI 1.
AR, a1, 3. 5~7 Al 10 N E KM%t
Y oy B R ARSMTEATEYEINAR I, (&Y
2. 4. 5 M1 10 7 3 FAFEIPTAAALIE T S48 h ) B
O N PUEEATE T, mT R R YEAE R C (VO).
1 {=EEMH

Ascend 400 MHz #Z 1 EAR S A (it Bruker
A7]); ODS Cig 3K (HA YMC A#]); Sephadex
LH-20 (GE Healthcare A]); il it (250 mmX
10 mm, 10 pm), FRIH RN A R A 7 5
LC-P100 = RiiAe il Ay (iR =F R A3 A R
AF]); RE-2000 Jiehe & KA (_Lilg Mo AEARA S
Iy RO HEORE R G5BT .

S BT PR 2 9 B AR . SR i 2444 1
H A T A2 i3, SR b R 25K 2%
Bt 0t 75 208% 28 8 O i 7 BHIR 2 8 A A B A IR

1 &Y 1~12 HLEEN

Fig. 1 Chemical structures of compounds 1—12
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Stellera chamaejasme L. 1t
2 RESESE

T B B R A6 5.0 kg, Ffv)s, F4H
£ 50 CEIEZE 3 ¥k, Bk 3h, JELt, & IFFEHL
W R EUE 3SR E 500.0 g. K SR E DUR
KA BUE KBS IR R 1E T BESS AR, 4
WIS B FE IR 2.6 A7 148.3 g AIIE T EE #B47 113.3 g
IET R AR (113.3 )& KFLRHAG, FIEE-/K (O :
100—100 : 0> BHFELEL, /53] 4 NS, B Fr. 1~
4, Hp4% Frol1 (3.09) 4 ODS k{0, H
fig-7K (10 © 90—100 : 0) BREYENL, FHLELS 7
BAEFLEY 1 (80 mg). Fr. 4 (8.0 g) ZHEKA:
i (200~300 H), =& Lke-HEE (50 1 1—1:
1) Wi H] 4 NSy Fr. 4-1~4-4, Fr.4-1 (0.6Q)
2 Sephadex LH-20 A3 (E5-HEEL: D 58
BREEY 2 (15 mg). Fr. 4-2 (0.2 @) &¥H%
HPLC 75 (25%Z.J1E-7K+0.5% 1R, AFUfE 8
mL/min, 254 nm) 132{k&4) 3 (50 mg). Fr. 4-3
(0.4 @) &4 HPLC 775 (23% L Mig-7K, MFn
& 8 mL/min, 254 nm) 152|{L&4) 4 (30 mg) 15
(12mg). Fr.4-4 (0.2 9) ZH#l#% HPLC 435 (25%
ZE-7K, RFRFE 8 mL/min, 254 nm) 53L&
) 6 (15 mg) Fl 7 (5 mg) . BEEZ 2.8 #5738 (148.3
0) L IFMRERA AR (200~300 H) LI & 4 k-
IR & (100 @ 1—0 @ 1) BREEWE, 15315 447,
Bl Fr. 5~9. Fr. 5 (1.0 g) & IEAIRERH: (it (200~
300 H), PA=&LKi-HEE (60 :1—10: 1) BRJE
Ve, PeliiEa4d% HPLC (35% 2 ffE-/K, 1AF:
Ui E 8 mL/min, 254 nm) 43 B3 2L 44 8 (10 mg)
19 (8mg). Fr.6 (0.49g) £ Sephadex LH-20 A4
i CERT-HEE L DD 7Rk & 10 (55 mg).
Fr.9 (0.59) & REERAE M (200~300 H) 43
B, AMEE-EERR WS (30 1 1—1: 1) B, 153
&% 11 (8 mg). 12 (10 mg).
3 HmExE

&Y 1. EEs T (R kE-HEED . ESI-MS
m/z: 387.37 [M—H] ", 7+ 72 A CxoHapO0so H-NMR
(400 MHz, DMSO-dg) J: 7.73 (1H, dd, J = 8.6, 2.1 Hz,
H-6"), 7.66 (1H, d, J = 2.0 Hz, H-2), 7.16 (1H, d, J =
8.7 Hz, H-5), 6.93 (1H, s, H-8), 3.93 (3H, s,
6-OCHs), 3.86 (3H, s, 3-OCHj), 3.82 (3H, s,
4-OCHj), 3.73 (3H, s, 7-OCHy): *C-NMR (100 MHz,
DMSO-dg) d: 178.5 (C-4), 158.9 (C-7), 155.6 (C-2),

152.0 (C-9), 151.8 (C-4'), 151.5 (C-5), 148.6 (C-3"),
138.2 (C-3), 131.8 (C-6), 122.2 (C-1"), 111.7 (C-2),
111.3 (C-5), 105.7 (C-10), 91.6 (C-8), C-6', 60.1
(6-OCHj3), 59.8 (3-OCHs), 56.6 (7-OCHs), 56.6
(3-OCHs), 55.7 (4-OCHa). iR %# 5 ik iis i
A5, A L N R,

EY 2: RHEMEK (FE. ESI-MS m/z:
301.02 [M—H] > 4+ T3 CisH1007. "H-NMR (400
MHz, DMSO-dg) 6: 7.66 (1H, d, J = 2.0 Hz, H-2'),
7.53 (1H, dd, J = 8.5, 2.0 Hz, H-6'), 6.88 (1H, d, J =
8.5 Hz, H-5), 6.41 (1H, d, J = 1.9 Hz, H-8), 6.18 (1H,
d, J = 1.9 Hz, H-6); *C-NMR (100 MHz, DMSO-ds)
9. 176.1 (C-4), 164.6 (C-7), 161.0 (C-9), 156.3 (C-5),
147.9 (C-2), 146.5 (C-4"), 145.4 (C-3"), 136.3 (C-3),
123.3 (C-1'), 120.9 (C-6'), 115.7 (C-2"), 115.3 (C-5"),
103.6 (C-10), 98.3 (C-6), 93.7 (C-8). ik ¥ 5 ik
AP, A 2 I

EW 3: WK (HED. ESI-MS m/z:
461.09 [M—H] ", 4T3 N CoHi012- "H-NMR (400
MHz, DMSO-dg) 6: 8.06 (2H, d, J = 8.8 Hz, H-2', 6'),
6.91 (2H, d, J = 8.8 Hz, H-3', 5'), 6.83 (1H, s, H-3),
6.27 (1H, s, H-6), 4.80 (1H, d, J = 7.9 Hz, H-1"),
3.00~4.50 (5H, m, H-2"~6"); *C-NMR (100 MHz,
DMSO-dg) 6: 181.8 (C-4), 170.2 (C-6"), 163.9 (C-2),
161.2 (C-4), 157.4 (C-5, 7), 149.3 (C-9), 128.9 (C-2/,
6'), 125.2 (C-8), 121.1 (C-1"), 116.1 (C-3’, 5"), 106.4
(C-1"), 103.4 (C-10), 102.5 (C-3), 98.9 (C-6), 76.1
(C-3"), 75.3 (C-5"), 73.8 (C-2"), 71.5 (C-4"). _Lik¥k
5 kB A O, M EhAE Y 3 N
isoscutellarein-8-O-p-D-glucuronopyranoside

e 4: wEOkm AR (HEED. ESI-MS m/z:
463.09 [M—H] ", 4T 24 CoHa0012- *H-NMR (400
MHz, DMSO-dg) d: 7.58 (2H, m, H-2', 6"), 6.84 (1H,
d, J = 9.0 Hz, H-5"), 6.40 (1H, d, J = 2.0 Hz, H-8),
6.20 (1H, d, J = 2.0 Hz, H-6), 5.46 (1H, d, J = 7.4 Hz,
H-17), 3.58 (1H, d, J = 11.4 Hz, H-2"), 3.32 (1H, m,
H-3"), 3.22 (2H, m, H-4", 5"), 3.08 (2H, d, J = 3.8 Hz,
H,-6"); *C-NMR (100 MHz, DMSO-dg) d: 177.9
(C-4), 164.6 (C-7), 161.2 (C-5), 156.8 (C-9), 156.6
(C-2), 148.7 (C-4'), 145.0 (C-3"), 133.8 (C-3), 122.0
(C-6), 121.6 (C-1'), 116.7 (C-5"), 115.9 (C-2'), 104.4
(C-10), 101.2 (C-1"), 99.1 (C-6), 93.9 (C-8), 77.6
(C-5"), 76.5 (C-3"), 74.2 (C-2"), 70.3 (C-4"), 60.1
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(C-6"). bik¥udhs 5 iR A — 5, ki
EW 4 N -3-0-B-D-F A HET .

&Y 5: WE KR (FED. ESI-MS m/z:
449.09 [M+H]", 47 3H CyHz0011. "H-NMR (400
MHz, DMSO-dg) 6: 8.04 (2H, d, J = 8.9 Hz, H-2, '),
6.88 (2H, d, J = 8.9 Hz, H-3', 5'), 6.44 (1H, d, J = 1.9
Hz, H-8), 6.21 (1H, d, J = 1.9 Hz, H-6), 5.46 (1H, d,
J = 7.3 Hz, H-1"), 3.56 (1H, d, J = 11.4 Hz, H-6"a),
3.31 (1H, dd, J = 6.9, 4.6 Hz, H-6"B), 3.23~3.14 (2H,
m, H-2", 3", 3.08 (2H, m, H-4", 5"); *C-NMR (100
MHz, DMSO-dg) d: 178.3 (C-4), 164.5 (C-5), 161.7
(C-7), 160.1 (C-4"), 156.9 (C-2, 9), 133.7 (C-3), 131.6
(C-2', 6), 121.4 (C-1"), 115.0 (C-3', 5"), 104.5 (C-10),
101.4 (C-1"), 99.2 (C-6), 94.2 (C-8), 78.0 (C-2'), 76.9
(C-3"), 74.7 (C-5"), 70.4 (C-4"), 61.7 (C-6"). Lik%;
o 5ochkEREA 3, et 5 AEE
JetF

&Y 6: WE AR (FHED. ESI-MS m/z:
479.01 [M+H]", 4> 73X M CyHig013. "H-NMR (400
MHz, DMSO-dg) &: 7.64 (1H, dd, J = 8.4, 2.2 Hz,
H-6), 7.39 (1H, d, J = 2.2 Hz, H-2), 6.91 (1H, d, J =
8.4 Hz, H-5'), 6.62 (1H, s, H-6), 6.27 (1H, s, H-3),
4.80 (1H, d, J = 7.9 Hz, H-1"), 3.76 (1H, d, J = 9.7
Hz, H-2"), 3.52~3.42 (2H, m, H-3", 4"), 3.32 (1H, t,
J =9.0 Hz, H-5"); *C-NMR (100 MHz, DMSO-dg) &
181.8 (C-4), 170.1 (C-6"), 164.2 (C-2), 157.3 (C-5),
156.9 (C-7), 150.1 (C-9), 149.4 (C-4'), 145.6 (C-3'),
125.0 (C-8), 121.4 (C-1"), 119.3 (C-6'), 116.2 (C-5"),
113.6 (C-2'), 106.0 (C-1"), 103.5 (C-3), 102.4 (C-10),
98.9 (C-6), 76.1 (C-3"), 75.3 (C-5"), 73.8 (C-2"), 71.4
(C-4")o i ¥de 5 ClkRE R A — 5, wsetk
4% 6 A hypolaetin-8-0-B-D-glucuronopyranoside..

WEY 7. WEOKH AR (HED. ESI-MS m/z:
581.00 [M+H]", 4T3 A CaeH26015- *H-NMR (400
MHz, DMSO-dg) 6: 8.09 (2H, d, J = 8.8 Hz, H-2, 6'),
6.90 (2H, d, J = 8.8 Hz, H-3', 5'), 6.44 (1H, d, J = 1.8
Hz, H-8), 6.20 (1H, d, J = 1.8 Hz, H-6), 5.71 (1H, d,
J = 7.3 Hz, H-1"), 4.60 (1H, d, J = 7.3 Hz, H-1""),
3.7~3.0 (11H, m, H-2"~6", 2""~6"); C-NMR
(100 MHz, DMSO-dg) d: 177.5 (C-4), 164.1 (C-7),
161.3 (C-4"), 160.0 (C-5), 156.3 (C-2), 155.2 (C-9),
132.9 (C-3), 130.9 (C-2', 6'), 120.9 (C-17), 115.2 (C-3',
5'), 104.5 (C-10), 103.9 (C-1""), 98.7 (C-6), 97.8

(C-1"), 93.5 (C-8), 81.8 (C-2"), 77.6 (C-3"), 76.8
(C-3"), 76.2 (C-5""), 73.9 (C-2'""), 69.5 (C-4"), 69.4
(C-4""), 65.8 (C-5"), 60.5 (C-6""). iR ¥k 5 kK
iR A— 2, % (A 7 9 kaempferol 3-O-B-
D-glucopyranosyl-(1—2)-O-a-L-xylopyranoside .

e E) 8: A iR (B L 2.5 - ESI-MS m/z:
359.01 [M+H]", 43 T30 CaoHz205- "H-NMR (400
MHz, CDCls) §: 6.89 (2H, d, J = 2.0 Hz, H-5, 5'), 6.88
(2H, d, J = 8.2 Hz, H-8, 8", 6.82 (2H, dd, J = 8.2, 2.0
Hz, H-7, 7'), 4.74 (2H, d, J = 4.1 Hz, H-4, 4'), 4.25
(2H, dd, J = 9.0, 6.8 Hz, H-2a, 2'a), 3.89 (6H, s,
OCH,), 3.87 (2H, dd, J = 10.0, 3.5 Hz, H-2b, 2'b),
3.11 (2H, dd, J = 6.4, 4.4 Hz, H-3, 3); *C-NMR (100
MHz, CDCls) 6: 146.8 (C-6, 6'), 145.3 (C-9, 9), 132.9
(C-10, 107, 119.1 (C-7, 7"), 114.4 (C-8, 8", 108.7
(C-5, 5), 85.9 (C-4, 4", 71.7 (C-2, 2'), 56.1 (OCHs),
54.3 (C-3, 3"). LiR¥dE 5 ScikpaE R A — 50, i
KB A 8 4 rel-(3R,3'S,4R,4'S)-3,3" 4,4 -tetrahydro-
6,6’-dimethoxy [3,3'-bi-2H-benzopyran]-4,4'-diol .

AW 9: TR (BEIR 2.5 - ESI-MS m/z:
359.06 [M+H]", 4> 73 A CH2:06- "H-NMR (400
MHz, CDCls) 6: 6.83 (2H, t, J = 8.0 Hz, H-5, 5'), 6.63
(1H, J = 1.5 Hz, H-2), 6.62 (1H, dd, J = 8.0, 1.5 Hz,
H-6), 6.53 (1H, dd, J = 8.0, 1.5 Hz, H-6'), 6.43 (1H,
J = 1.5 Hz, H-2)), 4.17 (1H, dd, J = 9.0, 7.2 Hz,
H-9'a), 3.91 (1H, dd, J = 8.9, 7.3 Hz, H-9'b), 3.83 (6H,
s, OCH3), 2.94 (2H, m, Hy-7), 2.70~2.44 (4H, m,
H,-7', H-8, 8"): *C-NMR (100 MHz, CDCl3) 6: 178.9
(C-9), 146.8 (C-3), 146.7 (C-3'), 144.6 (C-4), 144.5
(C-4", 129.9 (C-1), 129.7 (C-1"), 122.2 (C-6), 121.4
(C-6", 114.5 (C-5), 114.2 (C-5'), 111.6 (C-2), 111.1
(C-2"), 71.5 (C-9'), 55.9 (2X OCHj), 46.7 (C-8), 41.1
(C-8"), 38.4 (C-7"), 34.7 (C-7). _iR¥¥a 5 kI i&
A M, S EREY 9 NS ST,

&Y 10 mEHARK (HED. ESI-MS miz
371.35 [M+H]", 47 3A CyH107. "H-NMR (400
MHz, DMSO-dg) d: 7.59 (1H, d, J = 2.2 Hz, H-6"),
7.44 (1H, J = 2.1 Hz, H-2"), 6.38 (1H, d, J = 2.0 Hz,
H-8), 6.18 (d, J = 2.0 Hz, H-6), 5.29 (1H, m, H-2"),
3.28 (2H, d, J = 7.1 Hz, H-1"), 1.71 (6H, s, H-4", 5");
BC-NMR (100 MHz, DMSO-ds) J: 177.5 (C-4), 165.7
(C-7), 162.7 (C-5), 158.4 (C-9), 148.5 (C-2), 146.9
(C-4", 145.9 (C-3"), 137.3 (C-3), 133.4 (C-3"), 129.6
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(C-6"), 123.9 (C-2"), 123.3 (C-5), 122.1 (C-1"), 113.5
(C-2"), 104.6 (C-10), 99.3 (C-6), 94.4 (C-8), 29.3
(C-1"), 25.9 (C-5"), 17.9 (C-4"). _EiR%¥E 5 SRR
ERA T, WA 10 S RURER

WEY 11: RHEAFAE (FED. ESI-MS m/z
359.14 [M+H]", 43 T30 CaHs00s. *H-NMR (400
MHz, DMSO-dg) : 4.89 (1H, g, J = 7.6 Hz, H-16),
4.0 (1H, dd, J = 9.0, 4.7 Hz, H-24), 3.89 (1H, td, J =
9.6, 3.6 Hz, H-6), 3.61 (1H, t, J = 6.9 Hz, H-3), 3.10
(2H, t, J = 11.2, 6.9 Hz, H-22), 2.19 (1H, d, J = 7.8
Hz, H-17), 1.23 (3H, s, H-21), 1.17, 1.13, 1.11, 1.02,
0.88, 0.82 (% 3H, s, 7X CHs), 0.44 (1H, d, J = 3.5 Hz,
H-19a), 0.24 (1H, d, J = 3.5 Hz, H-19b); *C-NMR
(100 MHz, DMSO-dg) &: 86.2 (C-20), 80.6 (C-24),
76.8 (C-3), 72.2 (C-16), 70.5 (C-25), 66.9 (C-6), 57.4
(C-17), 52.7 (C-5), 46.2 (C-8), 45.9 (C-15), 45.3
(C-14), 44.2 (C-13), 41.1 (C-4), 40.2 (C-7), 37.6
(C-22), 33.9 (C-12), 32.4 (C-1), 31.8 (C-2), 30.3
(C-19), 30.0 (C-10), 28.9 (C-29), 28.5 (C-21), 27.8
(C-27), 27.3 (C-26), 26.6 (C-11), 25.4 (C-23), 20.8
(C-18), 20.1 (C-9), 19.8 (C-28), 15.4 (C-30). k¥
i SocikioE A, WS EEY 11 N
TR

&) 12: KRRy (FEE. ESI-MS m/z:
359.36 [M+H]", 4> 73 A CHz:06- "H-NMR (400
MHz, CDCl3) d: 6.90 (2H, s, H-2, 2"), 6.87 (2H, d, J =
8.2 Hz, H-5, 5'), 6.82 (2H, dd, J = 8.2, 1.6 Hz, H-6,
6'), 5.60 (2H, s, 4, 4-OH), 4.74 (2H, d, J = 4.3 Hz,
H-7, 7'), 4.25 (2H, m, H-9a, 9'a), 3.90 (3H, s, OCH3),
3.86 (2H, dd, J = 6.0, 2.5 Hz, H-9b, 9'b), 3.10 (2H, m,
H-8, 8"); *C-NMR (100 MHz, CDCls) §: 146.3 (C-3,
3%, 145.4 (C-4, 4'), 133.1 (C-1, 1"), 119.2 (C-6, 6'),
114.0 (C-5, 5'), 108.9 (C-2, 2), 85.9 (C-7, 7"), 71.9
(C-9,9"), 54.3 (C-8, 8" L IRKH 5 SCHRHRIE FEA—
HM, AL AW 12 AR IEEE .
4 MEMLFEENE
4.1 DPPH BREZFMRINE

DPPH [ H1 %3 [ 0 5 2 [ ik i o5k
7. WERGFREL DPPH 2.0 mg, LAHIERAM@E, BCH K
0.2 mol/L ) DPPH &, TR . 1K
VC NFHMEXTRE, ERAPREL 1.0 mg BHT%Z VC ATkt
MV T DMSO H, HiRE il 2 41T v FE (100.0~
3.0 ug/mL) . HX 100.0 uL DPPH It & N %= 96

FLARH, P &AL I — R PR SR BH P XS
MR, S0 B R CE 30 min, [N 584 e Al
FRAXAE 517 nm A MEBROGEE (A fH. BEAFEMIK
B 3MNEAL, BCPIME. BRSO DPPH H H2EE kR
RKIg AR . DPPH (375 Mg 71 Bk
JE (ICs) Fmo

DPPH &EBRZE =[A;— (Ai—ADT/A
Ay NARINIEE S DPPH f A {H, A NFEf S DPPH UM JG Y A
B, Ay NTETS DPPH ) A fH
42 ABTS 'BHAEBBREINZE

ABTS™ [ 2 15 B 2 I & 5 [ e ik 7 vk D)
BT, ABTS™ TERER: 43 &EL 7.0 mmol/L )
ABTS A1 2.45 mmol/L {3 B BR 8 /K 7 1 mL,
P SRR G, =REHE RN 12~16h, ABTS™
TAEW: P W EERRE 30~60 1%, £ 734 nm &bl A
{5 0.454+0.05~0.75+0.05. H{ 100.0 pL ABTS™
TAREMMZ 96 FLAR T, F M &L I R YIFE i i
W (100.0~5.0 pg/mL) FNRHPEXT VAR, 8RB
1h, M54 FHBEARAE 734 nm ALillsE A fH .
AP R E 3ANEIL, BUPME. FEfXT ABTS™
H HHEE R R AR5, ABTS™ iR H
FFAMHIKE (ICs0) FoRo

ABTS™ ERRZR =[Ac— (Ai—AD/A,
Ay NARINEE SR ABTS A 1, ACHFES S ABTS™ M G
AfH, ACHIERIS ABTS™ I A A
43 RINENLEESINE

BPTEALRE TR S IR SCHRR ] FRAP 7041,
FE S BT AT T DU BUAE R A B BRI W kiR &
For. FRAP LIEW: pH3.6 HIESERZEM¥R. 10.0
mmol/L f¥] TPTZ ¥ A1 20.0 mmol/L f#) FeClg i i34
ELliRE S (1021 : 1), IECHAH. FRAP TAEMAC
#lJ5 37 C/AKIB 15 min, T 2 h AEH5EEE.

FrifE 2R 20 : T 96 FLAR AR IR FE A
0.5. 0.4, 0.3. 0.2. 0.1 mmol/L 5% & T4V 5.0
ul, B 180.0 uL FRAP T/EWR, EZ)JG 37 Chit
F 10 min, 593 nm ALIE AE, HAE (YD X
FRIVERIRIE (X0 fRIHH L7218 Y=1.156 4 X+
0.120 2, r*=0.998.

AL AR IR TR A AR AR ih 25
THEFE T FRAPAE, S Pt L BE 71 FRAP(g/mmol)
TR
4.4 HAESIT

A ESR 3K, LA Excel 2010 AL EEEL
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i, DX £s RN, SiRIE 1. Xf ABTS HHEERAES): 2>9>8>4>12>1>

%R
P IEEMR S S UnZR 1 fias, % DPPH H
SR RE /1. 10>6>4>2>5>12>9>8>VC;

4.5

10>5>VC; MprEtbaeS;: 1>7>3>2>10>
8>5>6>4, Zi LA, (W& 2. 4. 5. 10 4L
EAbiEE R

#z1 HEW1~12 BELENE
Table 1 Anti-oxidant activities of compounds 1—12

EW DPPH ICsy/(mg mL™) ABTS™ ICso/(mg mL Y FRAP/(g mmol™)
1 — 0.006 2+0.000 1 2.582+0.250
2 0.0135+0.000 1 0.001 9+0.000 0 0.1000.001
3 — 0.0511+0.010 4 1.015+0.470
4 0.0124+0.0017 0.003 0+0.000 1 0.029+0.001
5 0.013 9+0.000 0 0.007 0+0.000 0 0.058-0.000
6 0.011 60.000 2 0.050 0+0.001 8 0.043-+0.000
7 — 0.2443+0.0327 1.460+0.090
8 0.0511+0.015 4 0.002 8+0.000 1 0.061-+0.003
9 0.0447+0.004 3 0.002 4+0.000 0 —

10 0.003 840.000 1 0.006 8+0.000 2 0.072-+0.003
1 — 0.597 7+0.017 8 —

12 0.014 6+0.001 2 0.004 6+0.000 0 —

VC 0.060 0+0.001 0 0.017 0+0.000 2 —

5 g [2] REW. WERBFBELZRS KA [D]. PR R

AR B, M2 RE, HARZW
FEE AR WELRE. MEMENLE
W3, — i SR R I S B A B 7 AR A 2 B
AIEVERSY, RN & AN B 8o . AL
MEGEIR BRI MIBE IR B8 1E T BEARGHAL 7 5 15
2| 8 MEEEMEY, 3 MABELED L 14
=AY, B 5T B3 nk JF R ER S FE I
9o P TE I AE SRR I 4 B RS AL S D
R RIFRPUANTEE. TG Ei Pt
IS IR ROC R IN RKI, Bl R&4) C-3
A etk Hpr e s MR s R B e 4], 4 C-3
frel C-8 fr 5 FsEAHIER, HyrE itk
&Y 10 ) B 3 ESAH R Id ik, Sk
T, %I B B AR AR A A B TR A
ZEEYE, tuk R HENL S ) 10 1) B 3 HEA T
S AR T R P e g . AT 4 S
i AR AR BEAE A B S AR T BORIR N
T, REGEARE T KA R — i R AR
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