+ 1310 * ¢ %% Chinese Traditional and Herbal Drugs 28 50 % 25 6 3§ 20194 3

EEPETRRNE RS REHEMSF TR

LK, BRI, K 2 AmFRL READ
1 AGER X e BBt 257508, 09 LB 110840
2. VEBAZRIRZ, W7 EBH 110016

 E:. BW WIS Notopterygium incisum FIE G R FEB Y REPUEAEE, FBiE REHES . ERAEE,
Sephadex LH-20 #: 43 DA K il % HPLC %5 £ F o) 5§ F Bl A7 0 s atifh, s SARBOL 2 i S e 450, JFFH DPPH £/
ABTS ¥EX 3 843 B A S AT b i el 8558 IR 70% CEHEE I — & R i BUZ 7 |45 31 10 MbG
¥, SASEERNHBFE (D, RREFEHE (). 8 F S (3. RAEMMREE (4. £ 8% (5. #HHAER (6). B
S (). BRI TG (8). (+)-cis-khellactone (9). /KEFEMATIAZR (10D, L 2 FOARK MR T X B LAWY
PUAIEE. i LAY 2. 6 NEIRMIZEY 4 B153]; 4 DPPH VAR ABTS VAR KB EY) 1 F1 7 B BaRIBTA
AE77: MIBOCRHTRI 5 A ERAA-OH, 2RI R AT L HARS & R I S P iE .

EKEER: JENE: AEFRS BTFR: AT AR EER: JUEENE: MICER

FESES: R284.1 XEARERD: A XEHS: 0253 -2670(2019)06 - 1310 - 06

DOI: 10.7501/j.issn.0253-2670.2019.06.007

Chemical constituents of coumarins compounds from Notopterygium incisum and
their anti-oxidant activity
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Abstract: Objective To investigate the coumarin compounds from Notopterygium incisum and their anti-oxidant activities.
Methods The coumarin compounds and their analogues were separated and purified by recrystallization, silica gel column
chromatography, Sephadex LH-20 column chromatography, and preparative HPLC. The structure was identified by modern
spectroscopy. The isolated compound was tested for anti-oxidant activity by DPPH and ABTS assay. Results Ten compounds were
isolated from the dichloromethane extraction layer of 70% ethanol extract, which were identified as bergaptol (1), d-laserpitin (2),
falcarindiol (3), phenethyl ferulate (4), selinidin (5), archangelicin (6), notoptol (7), nodakenetin (8), (+)-cis-khellactone (9), and
oxypeucedanin hydrate (10). The anti-oxidant activity of these compounds was tested by DPPH and ABTS methods. Conclusion
Compounds 2 and 6 are isolated from this plant for the first time. Compounds 1 and 7 have shown the strongest anti-oxidant activity.
The structure-activity relationship (SAR) studies revealed the -OH and unsaturated double bond on C-5" in the aromatic ring
significantly improved the anti-oxidant activity than other coumarin compounds.
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structure-activity relationship
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o FEIES M IETEIR (R FEHTHITR
FERKE SRR WIBER . RS BRIRSEIE, T RO YT,
VI 2 E AR 2 I T 258, N5
G ik 200 24, Hor DUHN 3245/ LR IE TS
FUANTE I AR 53 ) R R FE F N4 X B il 2 8
77 o IR R URT ., UL E . &
fE oL BURSEE Y. E AN X IR
WA AT T R, FESHHEKN, 9
. OANER. &R, RS Ey, HhEE
FRRA A IETED « FEIEMAAIE « K TETE
WFHNBE RIERTHHE . RERETEHER . IS A IS
ST T i SRR EIE PSS, A
RS FH FRARA B 4 1) 24 B 2 B A, AR S
BoREIETE A 2 o AT 1 i PR AT, s ELAS
i FERFEGIE . Sephadex LH-20 A% (f i Al s A il
#% HPLC 2 My B F B, MIETE 70% LBEFEH)
) = E RS B E 10 MEE, 75 e
F#HFH (bergaptol, 1), HHAJHTIHE (d-laserpitin,
2). M lF (falcarindiol, 3). 7K ZFERu 2[R
fi& (phenethyl ferulate, 4). 2237 JE8 5 (selinidin, 5).
#2495 (archangelicin, 6). JE7EET (notoptol, 7)-
AT JC (nodakenetin, 8). (+)-cis-khellactone
(9). KEAMTATEHZE (oxypeucedanin hydrate, 10)
Hfk&% 2. 5. 6. 9 AMBNMIMEE R LE
Y1, 7. 8. 10 ALK EGR. (a2, 6
RERMZAEY) 53 B A 5. {8 B B 2EE FRgi A
DPPH VAHI ABTS &%) CL 73 FIAL S P HEAT LA AL
MR R I, AGE 1 F1 7 78 DPPH HTUL 55
FYERE SIS R C HUMEME, /£
ABTS Hréa s, &9 1 M 7 B8R kA
P24 Trolox B 5 BT A TG 1 -
1 X5

JASCO il 3% R = RO (il A% (PU-2087 flE
4%, SPD-10AV HAMEGME), HAatkiott:
BrukerARX-300 #Z i3RI 1A, Hi - Bruker 24 7] ;
EYELAN-1000. N-1100 Je¥s 78R40, HARGH
A ] Shimadzu 73 #7k°F-, HA Shimadzu A ;s
HH-D4 W K8, P e A a] ;s il
# AR RER: YMC-Pack Pro ODS-A Cjg (250 mm X
10 mm, 10 pm), HZA YMC A#]; 40#r 8 i F:
Diamonsil Cig (250 mmX4.6 mm, 5 pm); &2
W R S RERR (100~140. 200~300 H),
5 5#VEL T s Sephadex LH-20, 3£[E Pharmacia

AT AR, £E CIL AR HPLC A
A kal, 2 Sigma AT HALFRHI AN
syHrali; DPPH XGf&, ZEFEAF; ABTS i)
&, BrRAA.

ZiM T 2014 4 3 AW E L A IRRET, J5 =
U, GUR B2 RE R 5 B &4 B S NTETE
Notopterygium incisum Ting ex H. T. Chang, #Fr A
1T AL R b X BE B 25750
2 REBSSE

FEXEZIHM 10 kg, 10 FFET 70% LEEKE IR
YR, IR ERE 3 K, BEIR 2 h, SR REGHK,
IR ORISR RIRANRE . RE S ECT G EK
W, R AR SR BEIR L BR A IE T
ZEHL o ok RSO RIS B T BEAE L) (100 ).
TRFBEAERY (200 g). BEER ZEEREHY (110 g)
ANE T EEARY) (120 @)

S AR REEUE (200 g) BEATRERR: (3 43
B, DU B L 205 (100 0 0—50 : 50) BEATHR
FEVRE, 433 11 204y Fr. 1~11. XJ Fr. 5 $HTREMR
FEELE, SR A HEE-BEER 8 (100 1 0—50 © 50)
BEEEVERG, 33050 Fr. 5-4, 2444 HPLC 515
FULEY 3 (27 mg); Xf Fr. 7 SHATRERGAE (1, K
FAA I BE-BE R 2.8 (100 @ 0—50 & 50) FfEEEN,
2L Fr. 7-4 48 Sephadex LH-20 #F i 43 55,
B3] 3 AR Fr. 7-4-3. 7-4-5. 7-4-8. H4lsy
Fr. 7-4-3 4| % HPLC 73 B 15 24 547 4(19 mg),
W4y Fr. 7-4-5 24| 4 HPLC 2 B 15 246 &4 5(300
mg), #7; Fr. 7-4-8 £ % HPLC 73 {13 21L&
Y6 (18 mg). XF Fr. 9 #EATHERGA: A, RAA
THEE-BE IR B8 245 (100 © 0—50 © 50) BB,
B3 3 NS Fr. 9-1. 9-5. 9-7. HA14H4) Fr. 9-1
L ELERAFMLAY 1 (30 mg), Wi Fr. 9-5 £
#% HPLC 7 EE2MEY 2 (13 mg), i/ Fr.9-7 4
Sephadex LH-20 A4 31% 7355, 15305 Fr. 9-5-3. Fr.
9-5-4, HrAiitsy Fr. 9-5-3 44l % HPLC 7 S5 21k &
Y17 (38 mg), VS Fr. 9-5-4 24 4% HPLC 73 5155
&9 (14 mg). X Fr. 11 BHATEERH: (A3, R
B 2.8 RS (100 @ 0—~50 © 50) BREEEBEN,
153 2 MY Fr. 11-3. Fr. 11-4. HA9i4 Fr. 113 &
#il#% HPLC 7y 132154 8 (12 mg), s Fr. 114
2|4 HPLC 2 B 2L A4 10 (10 mg).

3 S#mEE
AW 1: wiEasr S (BSR B, CisHeO4)
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HKAMT 365 nm FHEERE, WK OEE AR
K5, "H-NMR (400 MHz, DMSO-dq) 6: 6.23 (1H,
d, J=9.8 Hz, H-3), 8.23 (1H, d, J = 9.8 Hz, H-4), 7.13
(1H, s, H-8), 7.18 (1H, d, J = 2.0 Hz, H-2'), 7.89 (1H,
d, J=2.2Hz, H-3), 11.2 (1H, s, OH); "*C-NMR (100
MHz, CDCly) 6: 160.4 (C-2), 110.9 (C-3), 139.7
(C-4), 104.6 (C-4a), 152.6 (C-5), 112.4 (C-6), 157.0
(C-7), 90.8 (C-8), 147.8 (C-8a), 144.9 (C-2'), 104.7
(C-3"). UL ¥R 5 Scm i 2 A — 30, ke
WEY 1 T .

B 2: WRBEEBIIREE, CloHyOs &
AMT 365 nm 2. 'TH-NMR (400 MHz,
CD;0D) §: 6.23 (1H, d, J = 9.5 Hz, H-3), 7.78 (1H, d,
J=9.5Hz, H-4), 6 7.31 (1H, d, J = 8.6 Hz, H-5), 6.76
(1H, d, J = 8.6 Hz, H-6), 4.11 (1H, d, J = 4.8 Hz,
H-3"), 6.49 (1H, d, J = 4.8 Hz, H-4"), 1.49 (3H, s,
H-8"), 1.45 (3H, s, H-9"), 6.02~6.12 (1H, m, H-7'),
2.01 (3H, s, H-10"), 1.90 (3H, s, H-11"); "*C-NMR
(100 MHz, CD;0D) 6: 162.1 (C-2), 113.2 (C-3), 145.7
(C-4), 130.7 (C-5), 115.8 (C-6), 158.4 (C-7), 109.4
(C-8), 155.4 (C-9), 113.7 (C-10), 80.0 (C-2), 71.6
(C-3"), 63.6 (C-4"), 263 (C-8) 21.4 (C-9), 168.8
(C-5"), 129.5 (C-7'), 138.0 (C-6'), 20.7 (C-11"), 15.9
(C-10. DA E¥¥ 5 ckapiE A —5", W%
W& 2 AP TR .

B 3: T EMARY), Cr7H402. "H-NMR (400
MHz, CD;OD) 6: 5.92 (1H, ddd, J = 17.1, 10.2, 5.2
Hz, H-2), 5.64 (1H, dd, J = 15.4, 6.5 Hz, H-10), 5.52
(1H, t, J = 5.1 Hz, H-9), 5.43 (1H, d, J = 17.1 Hz,
H-1a), 5.24 (1H, d, J = 10.2 Hz, H-1b), 5.18 (1H, d,
J=5.1 Hz, H-8), 491 (1H, d, J = 5.2 Hz, H-3), 2.02
(1H, dt, J = 15.4, 6.5 Hz, H-11), 0.90 (3H, t, J = 6.5
Hz, H-17); “C-NMR (100 MHz, CDCl;) J: 117.5
(C-1), 135.9 (C-2), 63.6 (C-3), 80.1 (C-4), 70.4 (C-5),
68.8 (C-6), 78.4 (C-7), 58.7 (C-8), 127.7 (C-9), 134.7
(C-10), 27.8 (C-11), 29.4 (C-12), 29.3 (C-13), 29.2
(C-14), 31.9 (C-15), 22.7 (C-16), 14.2 (C-17). BA %
a5 ek A Y, s A 3 R
7

WEY 4: TEFPBAL, CiHigOs KIMT
254 nm FA B EREBE. "H-NMR (400 MHz, CDCl)
d: 7.60 (1H, d, J = 15.6 Hz, H-7), 7.29 (2H, m, H-2",
6), 7.24 (3H, m, H-3'~5",), 7.00 (1H, d, J = 1.8 Hz,

H-2), 7.04 (1H, dd, J = 7.8, 1.8 Hz, H-6), 6.90 (1H,
d, J = 7.8 Hz, H-5), 6.25 (1H, d, J = 15.6 Hz, H-8),
4.40 (1H, t, J = 7.2 Hz, H-8), 3.87 (3H, s, 3-OCHj3),
3.00 (1H, t, J = 7.2 Hz, H-7"); "“C-NMR (100 MHz,
CDCly) 6: 167.2 (C-9), 148.1 (C-4), 146.7 (C-3), 144.9
(C-7), 137.9 (C-1), 128.9 (C-2', 6"), 128.5 (C-3', 5"),
127.0 (C-1), 126.5 (C-4"), 123.1 (C-6), 115.4 (C-2),
114.7 (C-8), 109.3 (C-5), 64.6 (C-8"), 55.9 (OCHj3),
35.2 (C-7"). VA EHdR 5 cikafig s A — 5, ik
ENEY 4 NP IEBTELRR .

&Y 5. BEBBIRG & (BR LT,
CioHp00s5, E4MT 365 nm N 2L 56, HENHT
e Fm U =R EY. 'H-NMR (400 MHz, CD;0D)
5 6.24 (1H, d, J = 9.6 Hz, H-3), 7.64 (1H, d, J = 9.6
Hz, H-4), 7.27 (1H, d, J = 8.4 Hz, H-5), 6.80 (1H, d,
J = 8.4 Hz, H-6), 5.21 (1H, t, J = 5.2 Hz, H-3"), 3.25
(1H, dd, J = 17.6, 5.2 Hz, H-4'a), 3.01 (1H, dd, J =
17.6, 5.2 Hz, H-4'b), 1.40 (3H, s, 2'-CH3), 1.39 (3H, s,
2'-CH3), 6.10 (1H, brq, J = 6.8 Hz, H-3"), 1.91 (3H,
brd, J = 6.8 Hz, 4"-CH;), 1.85 (3H, brs, 5"-CHs);
BC-NMR (100 MHz, CDCly) d: 161.1 (C-2), 112.5
(C-3), 143.8 (C-4), 126.7 (C-5), 114.2 (C-6), 156.3
(C-7), 107.1 (C-8), 153.4 (C-9), 112.1 (C-10), 76.6
(C-2)), 69.3 (C-3"), 23.1 (C-4"), 24.8 (5'-CH3), 22.8
(6'-CHj), 166.8 (C-1"), 127.4 (C-2"), 139.2 (C-3"),
20.6 (C-4"), 15.8 (C-5") LA LE 5 TRkl FE A
— 5P, WA 5 RS R .

WEY 6: FEAOMIRY), CrpuHrOrr LAMT 365
nm N2 56, "H-NMR (400 MHz, CD;0D) i
1 §6.20 (1H, d, J = 9.6 Hz, H-3), 7.61 (1H, d, J=9.6
Hz, H-4), 7.39 (1H, d, J = 7.4 Hz, H-5), 6.84 (1H, d,
J=74Hz,H-4) NEGREXL 13,4566 4 1AM
55, WHZLEwN 7. 8- B MEE KR
&%, 533 (1H, d, J= 7.1 Hz, H-2") #17.12 (1H, d,
J=7.1 Hz, H-3") $&/R 3" Mg HUAR; 1.67 (s), 1.75
(s) 7l 5 eSS RIS S, 1.95 (3H,
m), 1.93 (3H, m), 1.82 (3H, m), 1.79 (3H, m, H-5) 4}
A 2 AEARE EHRES . PC-NMR i, 9
159.8, 113.2, 143.5, 127.1, 113.2, 159.8, 107.6, 151.8,
113.6 AMKIEA G 2R 1 8 Mk E 255, 688.8, 68.1
SRIN 2R 3RS 5 . 'H-NMR (400 MHz,
CD;0D) 6: 1.67 (3H, s, H-5"), 1.75 (3H, s, H-6'), 1.95
(3H, m, H-4"), 1.90 (3H, m, H-4""), 1.82 (3H, m,
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H-5"), 1.79 (3H, m, H-5""), 5.33 (1H, d, J = 7.1 Hz,
H-2"), 7.12 (1H, d, J = 7.1 Hz, H-3"), 6.20 (1H, d, J =
9.6 Hz, H-3), 7.61 (1H, d, J = 9.6 Hz, H-4), 7.39 (1H,
d, J = 7.4 Hz, H-5), 6.84 (1H, d, J = 7.4 Hz, H-6);
BC-NMR (100 MHz, CD;0D) 6: 159.8 (C-2), 113.2
(C-3), 143.5 (C-4), 127.1 (C-5), 113.2 (C-6), 159.8
(C-7), 107.6 (C-8), 151.8 (C-8a), 113.6 (C-4a), 88.8
(C-2), 68.1 (C-3'), 81.1 (C-4), 24.9 (C-5'), 25.0
(C-6"), 165.7 (C-1"), 128.9 (C-2"), 137.6 (C-3"), 15.7
(C-4"), 204 (C-5"), 163.7 (C-1""), 127.1 (C-2"),
139.3 (C-3""), 15.8 (C-4""), 20.7 (C-5""). B A&KZHE%L
PE I 1, BRSO E LE T R LS 6 A
B IHER.

a7 BEHPIRYY, CoHnOs, PIERWEE .
£1 &4 689 "H-.NMR 1 *C-NMR 4% (400 MHz/100
MHz, CD;0D)
Table 1 'H-NMR and C-NMR data of compound 6 (400
MH?z/100 MHz, CD;0D)

720 d¢ Sy

2 159.8 —

3 113.2 6.20 (1H, d, J=9.6 Hz)
4 143.5 7.61 (1H, d, J=9.6 Hz)
5 127.1 7.39 (1H, d,J=7.4 Hz)
6 113.2 6.84 (1H, d, J=7.4 Hz)
7 159.8 —

8 107.6 —

8a 151.8 —

4a 113.6 —

2! 88.8 533 (1H, d,J=7.1 Hz)
3 68.1 7.12 (1H, d,J=17.1 Hz)
4 81.1 —

5 24.9 1.67 (3H, 5)

6 25.0 1.75 (3H, 5)

1" 165.7 —

2" 128.9 —

3" 137.6 —

4" 15.7 1.95 (3H, m)

5" 20.4 1.82 (3H, m)

1 163.7 —

2" 127.1 —

3m 139.3 —

4m 15.8 1.90 (3H, m)

5 20.7 1.79 (3H, m)

'H-NMR (400 MHz, CD;0D) 8: 1.26 (6H, s, H-8', 9'),
1.68 (3H, s, H-10"), 6.27 (1H, d, J = 9.8 Hz, H-3), 8.15
(1H, d, J = 9.8 Hz, H-4), 7.78 (1H, d, J = 2.4 Hz,
H-11), 7.24 (1H, d, J = 2.4 Hz, H-12), 5.59 (1H, dd,
J = 15.6, 6.6 Hz, H-5"), 5.65 (1H, d, J = 15.6 Hz,
H-6"), 2.76 (2H, d, J = 6.6 Hz, H-4"), 5.56 (1H, dd, J =
15.6, 6.6 Hz, H-5"), 7.15 (1H, s, H-8), 5.02 (2H, d, J =
6.8 Hz, H-1"), 5.55 (1H, m, H-2"), 7.14 (1H, d, J = 2.4
Hz, H-11); “C-NMR (100 MHz, CDCL) ¢: 16.7
(C-10"), 29.9 (C-8, 9", 70.8 (C-7)), 120.9 (C-6),
141.4 (C-5'), 43.0 (C-4"), 141.6 (C-3"), 124.7 (C-2"),
709.8 (C-1"), 106.1 (C-12), 143.2 (C-11), 108.8 (C-10),
153.7 (C-9), 94.7 (C-8), 159.6 (C-7), 115.9 (C-6),
148.8 (C-5), 141.4 (C-4), 113.1 (C-3), 163.1 (C-2). BA
¥l S ek E A -, st A T N
FEIE I o

EY 8: LMK, CiuyH;O4 HETHEE.
'H-NMR (400 MHz, CD;0D) &: 1.26 (3H, s, H-6"),
1.31 3H, s, H-5"), 6.20 (1H, d, J = 9.6 Hz, H-3), 7.85
(1H, d, J = 9.6 Hz, H-4), 6.72 (1H, s, H-8), 7.40 (1H,
s, H-5), 3.26 (2H, m, H-3"), 4.77 (1H, dd, J = 8.5, 9.0
Hz, H-2"); “C-NMR (100 MHz, CDCL) 6: 163.2
(C-2), 112.0 (C-3), 144.2 (C-4), 125.3 (C-5), 122.9
(C-6), 161.7 (C-7), 96.1 (C-8), 154.8 (C-9), 112.0 (C-10),
90.5 (C-2'), 282 (C-3'), 70.2 (C-4"), 283 (C-5), 23.3
(C-6). VA EEude 5 ckipia st A —5, et
EW) 8 NERIEHT AT T

WEW9: LMK, CHiOs, ZETHEE,
'H-NMR (400 MHz, CD;0D) &: 6.28 (1H, d, J = 9.5
Hz, H-3), 7.90 (1H, d, J = 9.5 Hz, H-4), 7.48 (1H, d,
J = 8.6 Hz, H-5), 6.80 (1H, d, J = 8.6 Hz, H-6), 3.79
(1H, d, J = 5.0 Hz, H-3), 5.12 (1H, d, J = 5.0 Hz,
H-4"); "*C-NMR (100 MHz, CDCL;) &: 162.0 (C-2),
112.3 (C-3), 144.8 (C-4), 128.7 (C-5), 114.4 (C-6),
154.3 (C-7), 111.3 (C-8), 156.5 (C-4a), 11.4 (C-8a),
78.8 (C-2"), 71.7 (C-3"), 60.7 (C-4"), 20.1 (C-5"), 25.4
(C-6"). VA E¥d 5 e A5, s e
B9 N (+)-cis-khellactone.

EW 10: AR REE CEKOED,
CiH160¢, E4MT 365 nm T 2878, "H-NMR
(400 MHz, CD;0D) 6: 6.28 (1H, d, J = 9.8 Hz, H-3),
8.41 (1H, d, J = 9.8 Hz, H-4), 7.18 (1H, s, H-8), 7.78
(1H, d, J = 2.3 Hz, H-2"), 7.20 (1H, d, J = 2.3 Hz,
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H-3'), 4.79 (1H, dd, J = 10.0, 2.2 Hz, H-1"a), 4.39
(1H, dd, J=10.0, 8.8 Hz, H-1b), 3.83 (1H, dd, J= 8.8,
2.2 Hz, H-2"), 1.25 3H, s, H-4"), 1.30 (3H, s, H-5"):
BC-NMR (100 MHz, CDCl3) J: 162.3 (C-2), 112.9
(C-3), 141.7 (C-4), 153.9 (C-5), 115.3 (C-6), 159.8
(C-7), 94.6 (C-8), 150.7 (C-9), 108.3 (C-10), 146.7
(C-2"), 106.2 (C-3"), 75.8 (C-1"), 78.1 (C-2"), 72.7
(C-3"), 27.2 (C-4"), 24.8 (C-5"). LA - %¥ 5 iRk iE
HA—FY, W EAY 10 K EEARTHE.
4 MENEENR

LA A Al 2 AT AT LI BE A7 E B e
R B BB B S, AR AL
HEAERTE A R, SUEHEFEamE, Bikk
At —25 i, DPPH 7:M1 ABTS 52 H B TERR
A g5 FH (R 73
4.1 DPPH 3£I&

DPPH 236572 W0 SChik 7 ik 04T . AERAAR
It DPPH 77| 6.18 mg, H it EEM, /L
31.3 mL, #E5115¥KE N 0.5 mmol/L ff] DPPH fif &
i, BT UKFE AR . 4R R C NP2y,
HEIFREURE S AIZEE R ¢, G E W RER M, &1
FE b 25 EU AR R AR 5 AN (0.8~0.003 125 mmol/L) .
HY 100 L DPPH & 2] 96 FLH, Bl 5 &S
FLA3 AN 100 pL — FRFUFE S AN BA 1 255
BTG RN 25 mine RNV 5EASE, 1E 517 nm 3
KN FHBEAR S IR OERE (D . BANRER 3
M2 1L, DPPH HiERRAEIH FHENHIAREE (1Cs)
KRR
4.2 ABTS 321§

ABTS SEEG#AESIGARI G vl B kAT, ot
505 F UL Trolox S5 EMAE 13878, Bl Trolox M
RPTERE N 1, MFERERBGUT, Ayt
AALRE S PTEALAE JIFN Trolox AHEL SRR IR
43 R/

SERLER (R 2) KM, WEW1 AT HAR
SRIPTAALRE T, TR R KL, WED 1)
PRI RE S B R0 TE M T & m 25
A%, MR E TRy THUa s M S BT
FEUS, RTRRAL R T, B R R, REE Y
ghfafasEtt, MIMAESRPTEAENE, st
EW R SRR ARy, FLAERE I A Ak
SIO6 AN I 5256 4 SR BT IE E tha
7 BRI IR R 00U DA R 2 AN S 8 0 U T LA

*2 kEYW1~10 WIRELFENE

Table 2 Anti-oxidant activities of compounds 1—10

&Y DPPH ICso/(mmol-L ") ABTS (530
1 0.039 1.051

2 552.735 0.104

3 415.083 0.134

4 32.903 0.217

5 308.885 0.585

6 32.018 0.741

7 0.066 1.232

8 0.213 0.251

9 4.529 0.057

10 0.514 0.332
dHEFRC 0.028 —

PR B THNE AR R, IS B

BrE AR H R, ALl o s e i A SR
FA 7 Lo BRI R SR AIE 1 AH 5% SRR IR E
% — M P,

B Ak
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