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A pair of new isoflavan enantiomers from Zhuang medicine Dalbergia pinnata
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Abstract: Objective To study the chemical constituents of Zhuang medicine Dalbergia pinnata. Methods The chemical
constituents were isolated and purified by silica gel, RP-Cis and semi-preparative high performance liquid chromatography. Their
structures were identified by physicochemical properties, spectral data as well as relevant references. The isolated compounds were
tested for antioxidant activity in vitro. Results Thirteen compounds were isolated from the ethanol fraction of D. pinnata and

identified as dalbergipinnatamin A (la), dalbergipinnatamin B (1b), 2'-methoxy-4"-hydroxy-a,B-dihydrochalcone (2),
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3,7-dihydroxy-6-methoxy-dihydroflavone (3), 8-hydroxy-4'7-dimethoxyisoflavone (4), caviunin (5), dalbergin (6), 6-hydroxy-7-
8-O-methylreusin  (9),
hydroxychalcone (11), 5,7,3 "-trihydroxy-5"-methoxy-isoflavone (12). Conclusion Compounds 1 and 2 is a pair of new isoflavan

methoxy-dihydroflavone (7), pseudobaptigenin (8), dihydroformononetin  (10), 2'-methoxy-4"-
enantiomers, compound 7 is a new natural product. All compounds were isolated from D. pinnata for the first time. Compounds 1, 3—4, 6—
7, 9—12 showed good in vitro antioxidant capacity, which was comparable to the positive control vitamin C.
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Fig. 1 Structures of compounds 1—12
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HPLC 1% (HAEHAR); YMC-Pack ODS-A
(250 mmX 10 mm, S-5 um, YMC A#], HA);
G i 46 B i OFs B i, 6D
YMC J A RRCH Akt 4E 56 A BigAERAD);
K#EH% CHIRALCEL ICO0CE-AQ059 F-M:A: (250
mmX4.6 mm, 3 um, HZA Daicel A#]); TD H¥
SR (BEEFEZ FI WA F]D; TECAN Infinite
M200 Pro £ IhfigBEtril (Hit TECAN AF]); 2,2-
R - (3- L FE-TR I IEME-6- TR 84 2h (ABTS, i
B%>99%) (£ Sigma AF); 4i4E%K C (E
W MR AR A IR A D HEEERER (100~
200 H, EZGEBEMERHIARARD: Bra il
Roriral, W E E 2R AFI AR A .
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(Lour.) Prain MR ZE . FEAARA (20190711) 17
T T PR 2R R A S =
2 RESSE

FHH SRR 220K 30.0 kg, 10 f5 8 95%2
BEREATIBIRIRHL, FEBURRE EA T, 15085
(4 709.1 g)o BIRBLEKEFE, KA
(60~90 ‘C). BEEZ M. KIBAIE TEEAEE, )t
[FICETR, R MEBSTANRE 30.0 g BHER LBEHT
FHZE 9119 g IETEEHANRE 1 384.2 g FIKHAL
R 296.8 g, BIBAIR BT 4 CIKFTRAT &

IUEE R C e A EUER A 300.0 g, DAREfA: (it
CArmE-pi R 50 @ 1~1 @ 1->5457-FEE 81 1~0:
100) 3B H 4 TLC #E Ak kil & I-E 3 9 N4
7y (Fr.A~D.

Fr. B (5.8 g) SHERAEIE Cf i BE-BE L £l
300 1~50 D WA IFERE 6 MEAS (Bl~
B6), B5 (1.4 g) %4 ODS HKEA AL (FEE-K
30 1 70~100 : 00 LK il a5 iAE il o S A A
Y2 [41mg, ®R=253min, FHEE-/K (58 :42) ].

Fr. C (28.4 g) ZRERAF (A CEl7-HEE 50 !
1~5: D B¥ElE, 583 8 N4 (C1~C8),
C2(1.4 g% ODS HKEAE i (CHEE-7K 40 © 60~
100 : 0) PEMfFE] 8 M (C2-1~C2-8), C2-2
(0.3 @) &N B B3 EMEEY) 3 (18.5 mg);
C2-3 (14 @) MH&hls e sE, 534k
A 4 [54.6 mg, r=33.6 min, ZJI5-0.2%MEEE (32 :
68)].1[39.1 mg, rr=36.6 min £ i§-0.2%Hz (32 :

68) 1. 5[102.8 mg, rR=46.4 min, ZME-0.2%MR
(32:68) ]; C2-4 (0.3 g) LMk (it /4l
WAL EY) 6 [2.1 mg, ®R=43.5min, ZJE-0.2%MRE
(32:68) 1. 7[64.9mg, ®&=51.9 min, Zfi-0.2%7
g (32:68) ]o C3 (1.3g) £ ODS HLEF: i
(HEE-7K 60 : 40~100 : 0) ¥EMAER 6 MR
(C3-1~C3-6), C3-1 (0.4g) & HI% WA G
Baitk Gk &Y 8 [65.1 mg, ®r=17.2min, HE-
K (55:45) 1, thEW9[42mg, ®R=22.3 min, H
fig-7K (55 1 45) ], AW 10 [5.4 mg, (r=19.5 min,
HEE-/K (55 :45) ] C3-2 (0.1 g) &P 5
Big sy B AR 2L A 11 [4.1 mg, r=41.4 min,
LIE-K (43157 1.

Fr. D (28.4 g) SRERAEEIE CAymEE-pImR 3 -
1~1:1 &45-FHEE 50 : 1~0: 1000 ¥efii, 31535
4TS (D1~D4), D2 (2.8 g) ZrEfiA: it
CEAh-HEE 100 © 2~92 : 8). ODS HE A fh it
(HIEE-7K 30 2 70~100 : 0D 425 DA - il 44 A £
AR AP 12 [1.9 mg, ®R=28.4 min, ZJi5-
K (32:68) 1.

3 HMEE

EY 1. HERmK, ETHE. &
HR-ESI-MS 45 #5015 1 m/z 355.115 7 [M+
Na]" GiF5{E 355.115 8, CisHaoNaOg), HEMIH >
TN CisH2006, THEHAMEHEN 9. '"H-NMR
(500 MHz, CD;OD) i Rm T # i 2. 3+ 4 AL
THIHFHEE S on 4.27 (1H, ddd, J = 10.3, 3.5, 2.0
Hz), 3.96 (1H, t, J = 10.3 Hz), 3.43 (1H, tdd, J = 10.6,
5.2, 3.5 Hz), 2.90 (1H, ddd, J = 15.7, 11.1, 0.8 Hz),
2.80 (1H, ddd, J = 15.7, 5.0, 1.4 Hz), FJf HSQC i
PR E OO B B BRAE 5 i HIRAE 6¢ 71.6, 33.0,
32.5, 454 BC-NMR (125 MHz, CD;OD) % d¢
71.6, 33.0, 32.6 (RELEH C-2. C-3 Al C-4) HEWrix
AN R B GRUEY); (KB I 4 475 &
F{55 on6.69 (1H, d, J = 8.6 Hz), 6.64 (1H, d, J =
8.4 Hz), 6.60 (1H, d, J = 8.6 Hz), 6.37 (1H, d, J = 8.4
Hz), $eRgEHHAFAE 24 1,2,3,4-DUANHUR I 2R3E,
JE I HSQC B Affy i B AT D0 N (R S5 -4 3l HE EWLAE S
108.5, 125.2, 117.9, 109.3, =37 X H B 3 A FH AR AL i
F{55 on 3.77 (3H, s), 3.81 (3H, 5), 3.83 (3H, 5), iH
it HSQC 1B BAT TR L Bk S5 U ELAE ¢ 61.0,
56.6,61.3. HMBC #H 6y 6.37 Fl 6c 136.9, 116.3 i
TS 0u 6.60 Fl dc 149.0, 140.8, 33.0 i FEAH
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O 6.64 Fl 6c 149.7, 136.9, 32.5 ILAEHI % on 6.69 Al
dc 149.0, 140.8, 128.4 mFEAHI; 6n 3.77 Al 6c 136.9
FHIE On 3.81 Al 5¢ 149.7 #HIE Ju 3.83 Fll 6¢ 147.5
K. H-H COSY #r 27~ H-2/H-3/H-4 8%,
PR T R M AEAE ;s H-5/H-6 FHCH
H-5"/H-6'HH At 2 A 1,2,3,4-09 AR
IR HIAEAE, 1 NOESY % H-2/H-3/H-4 #5%
AlEL, FE C-3 AHXT BN 3R™ (458 o AH Gk
WK 2). 254 Scifinder i8R 45 R, W ZbEY
LAY . BT 1D Al 2D NMR $dis (K 2),
SHEEY) 1 /) TH AT BC-NMR 15 53T 7 & H)E
(£ Do

H T 1 &Y e BE N [aly +3.26 (¢ 0.5,
CH3OH), #EMZA AR RE oM bE Ak . Ji it 1%
FELEI - BH B, RIE 2 ANETHFARZI 9 1

1a 1b

2
Fig.2 Strucyures and key HMBC and 'H-'H COSY correlations of compounds 1a and 1b
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&Y 1a 1 1b, SIS LI 735 15.80
M-5.27, N T HE AL L, 737 R Fl
S 2 FhFy BRI, 7F MMFF94 /137 R #HTHI R 1%
R, DAl 2 MBS . FIH Gaussianl6 X
{7£ B3LYP(GD3BJ)/6-31G(d) /K¥F1E N #4745 Hy
M M E i, ETFRAENYS T
B3LYP/aug-cc-pVTZ AT HUHEAEERITHE, I
R FS 2 i Y LU e FE IR 1E 4700 2R KR/ N3N
+50.06 F1-50.0. TG 2 Fikg B L et N
15.80 f1-5.27, Hi 15.80 Xf M AIKIT N R, —5.27
XINIRI B S Rk, A 1a A1 1b 45449535
Y EON 3R-3A- T FE-7.8,2 - = WA R e
38-3",4- 37 8 2 - = A R R . AN
R TR A FIRH SRR B,
(0) QO O
~ 5 o

OH

— !H-'THCOSY ,~ HMBC

L& 1a F1 1b FUEHI R EEH) HMBC 1 'H-'H COSY tHX {55

#1 A4 1H-NMR (500 MHz, CD;0D) F1 3C-NMR (125 MHz, CD;0D) 12
Table 1 'H-NMR (500 MHz, CD30D) and '3C-NMR (125 MHz, CD30D) spectral data of compound 1
3A dc on A dc o

2 76.1 () 427 (1H, ddd, J = 10.3, 3.5, 2.0 Hz) I 128.4 (s)

3.96 (1H, t, J = 10.3 Hz)
3 33.0 (d) 3.43 (1H, tdd, J = 10.6, 5.2, 3.5 Hz) 2 1473 (s)
4 32.5 () 2.90 (1H, ddd, J = 15.7, 11.1, 0.8 Hz) 3 140.8 (s)

2.80 (1H, ddd, J = 15.7, 5.0, 1.4 Hz)
5 125.2 (d) 6.64 (1H, d, J = 8.4 Hz) 4 149.0 (s)
6 109.3 (d) 6.37 (1H, d, J = 8.4 Hz) 5 108.5(d)  6.69 (1H, d, J= 8.6 Hz)
7 149.7 (s) 6 1179d)  6.60 (1H, d, J= 8.6 Hz)
8 136.9 (s) 2"-OCH3 613(q)  3.83(H,s)
9 149.2 (s) 7-OCHs 56.6(q)  3.81 3H,s)

10 1163 (s) 8-OCH3 61.0(q9)  3.77(H,s)

WEY 2: WER A, T HEE. . ESI-MS
m/z: 255 [M—H] . 73T A Ci6H1603. 'TH-NMR (500
MHz, CDs;0OD) ¢: 7.62 (1H, d, J = 8.6 Hz, H-6),
7.12~17.25 (5H, overlapped, H-2~6), 6.46 (1H, d, J =
2.2 Hz, H-3"), 6.40 (1H, dd, J = 8.6, 2.2 Hz, H-5"),
3.21 2H, t, J= 7.7 Hz, H-a), 2.91 2H, t, J= 7.7 Hz,

H-B), 3.85 (3H, s, 2“OCH3). “C-NMR (125 MHz,
CD;0D) ¢: 143.4 (C-1), 129.4 (C-2, 6), 129.3 (C-3, 5),
126.4 (C-4), 120.4 (C-1'), 162.7 (C-2"), 99.8 (C-3",
161.2 (C-4", 109.0 (C-5"), 133.7 (C-6"), 32.0 (C-a),
46.4 (C-p), 201.8 (C=0), 55.9 (2-OCH;). WA FHHE 5
SCERARE — B, A 2 O 2RS4
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Fa 50, B- S A H .

WEY 3: ABEPIRG & (E0D, BT HE.
1. ESIMS m/z: 285 [M—H] . 2 T A
CisH1405. 'H-NMR (500 MHz, CD;0D) ¢: 7.29 (1H,
s, H-5), 7.36~7.43 (5H, overlapped, H-2'~6") 6.42
(1H, s, H-8), 5.08 (1H, d, J = 11.9 Hz, H-2), 4.52 (1H,
d, J=11.9 Hz, H-3), 3.87 (3H, s, 6-OCH3); '3C-NMR
(125 MHz, CD;0D) ¢: 85.9 (C-2), 74.7 (C-3), 194.3
(C-4), 108.2 (C-5), 145.6 (C-6), 159.8 (C-7), 104.5
(C-8), 157.1 (C-9), 112.1 (C-10), 138.8 (C-17), 128.9
(C-2, 6, 129.4 (C-3', 5), 129.8 (C-4), 56.0
(6-OCHs). LA 3l 5 SClikkaE — 0, MU el
AW 3 R 3,7- R H-6-H A - A R .

WEY) 4: AERKR, 5T HEE N ESI-MS
m/z: 299 [M+H]". 73 73N Ci17H1405. 'H-NMR (500
MHz, acetone-ds) J: 8.23 (1H, s, H-2), 7.56 (2H, d, J=
8.9 Hz, H-2', 6", 6.98 (2H, d, J = 8.9 Hz, H-3', 5'),
7.68 (1H, d, J = 8.9 Hz, H-5), 7.20 (1H, d, J= 8.9 Hz,
H-6), 4.00 (3H, s, 7-OCH3), 3.83 (3H, s, 4-OCH3);
BC-NMR (125 MHz, acetone-ds) J: 153.6 (C-2),
124.4 (C-3), 176.0 (C-4), 116.7 (C-5), 110.4 (C-6),
151.7 (C-7), 135.6 (C-8), 146.5 (C-9), 120.1 (C-10),
125.5 (C-17), 131.0 (C-2', 6'), 114.3 (C-3’, 5", 160.4
(C-4"), 56.9 (7-OCH3), 55.5 (4"-OCH3). PA - #¥E 53¢
BRI IE — 300, e 4 N 8R4 7-—H
A S T

WwEY 5: AEHK, SETHE, META
1}j o ESI-MS m/z: 375 [M+H]*. 73 73N CioHi50s.
"TH-NMR (500 MHz, acetone-ds) J: 8.05 (1H, s, H-2),
6.94 (1H, s, H-6", 6.78 (1H, s, H-3"), 6.49 (1H, s,
H-8), 3.86 (3H, s, 4-OCH3), 3.84 (3H, s, 6-OCH3),
3.75 (3H, s, 5-OCH;), 3.74 (3H, s, 2-OCHj);
BC-NMR (125 MHz, acetone-ds) J: 155.3 (C-2),
120.1 (C-3), 180.9 (C-4), 153.3 (C-5), 131.3 (C-6),
156.9 (C-7), 93.6 (C-8), 153.5 (C-9), 105.6 (C-10),
111.0 (C-1%, 152.5 (C-2%, 98.5 (C-3"), 150.7 (C-4"),
143.1 (C-5), 116.6 (C-6), 59.8 (6-OCH3), 56.2
(2-OCH3), 56.0 (4-OCH3), 55.5 (5'-OCH3). LA %45
5 SR E— 20, WS R A S TR

& 6: kK, T HEE . DMSO. ESI-MS
m/z: 291 [M+Na]+o ﬁ?ﬁ?’ﬂ C16H1204o 1H-NN[R
(500 MHz, CDs;0OD) ¢: 7.57~7.49 (5H, overlapped,
H-2'~6"), 7.06 (1H, s, H-8), 6.88 (1H, s, H-5), 6.21

(1H, s, H-3), 3.98 (3H, s, 7-OCH3); 3C-NMR (125
MHz, CD;OD) d: 163.8 (C-2), 112.3 (C-3), 158.2
(C-4), 111.8 (C-5), 145.2 (C-6), 153.6 (C-7), 101.1
(C-8), 150.4 (C-9), 113.1 (C-10), 137.1 (C-1%, 129.5
(C-2, 6, 130.0 (C-3, 5%, 130.8 (C-4), 56.9
(7-OCHs). LA 3 5 SClikiaE — 50, MU el
H1 6 NEMEE.

WEW 7. AR, BT HEE. NEH. ESI-MS
m/z: 271 [M+H]". 73 73N Ci6H1404. 'H-NMR (500
MHz, acetone-ds) o: 7.38~7.58 (5H, overlapped,
H-2'~6"), 7.21 (1H, s, H-5), 6.61 (1H, s, H-8), 5.53
(1H, d, J = 3.0 Hz, H-2), 3.00 (1H, dd, J = 16.8, 13.3
Hz, H-3a), 2.72 (1H, dd, J = 16.8, 3.0 Hz, H-3b), 3.92
(3H, s, 7-OCH3); 'BC-NMR (125 MHz, acetone-ds) J:
80.8 (C-2), 44.8 (C-3), 190.5 (C-4), 110.8 (C-5), 143.0
(C-6), 157.9 (C-7), 101.0 (C-8), 155.7 (C-9), 114.6
(C-10), 140.6 (C-1"), 127.2 (C-2', 6"), 129.4 (C-3", 5"),
129.2 (C-4"), 56.5 (7-OCH3). LA L%di 5 ik ikiE
— 00, MUK TE AW T N 6-FRFE-T-H A A
TR .

R 'H-H COSY i+ H-2/H-3 HHK, PLK
HMBC i H-2 5 C-4. C-1'. C-2'. C-6', H-3 5
C-2. C-4. C-10. C-1",H-5 5 C-4. C-6. C-7. C-10,
H-8 5 C-6. C-7. C-9. C-10 iZFfEHK, 0u3.92 5
C-7 M5, f&8) 1D 1 2D X454 7 7 'TH-NMR Fll
BC-NMR 5547 T 2AE, 25 Lo, 45630k
RIBEY, HHRWAEY T A 6-FE-7-H A - A0
i, 28 Scifinder K52, L&Y T NH RIRLEYD .

WEY) 8: kAR, BT HEE. NEH. ESI-MS
miz: 283 [M+H]" . 4> T3 M Ci6H1005. 'TH-NMR (500
MHz, DMSO-de) J: 8.28 (1H, s, H-2), 7.93 (1H, d, J =
8.7 Hz, H-5), 7.09 (1H, d, J = 1.6 Hz, H-2"), 7.00 (1H,
dd, J = 8.0, 1.8 Hz, H-6", 6.93 (1H, d, J = 8.0 Hz,
H-5%, 6.92 (1H, dd, J = 8.7, 2.0 Hz, H-6), 6.85 (1H, d,
J = 2.2 Hz, H-8), 5.99 (2H, s, -OCH,0); 3BC-NMR
(125 MHz, DMSO-ds) §: 153.6 (C-2), 123.3 (C-3),
174.7 (C-4), 127.4 (C-5), 115.5 (C-6), 162.9 (C-7),
102.3 (C-8), 157.6 (C-9), 116.6 (C-10), 125.9 (C-17),
109.6 (C-2"), 147.1 (C-3"), 147.0 (C-4"), 108.3 (C-5"),
122.6 (C-6"), 101.2 (-OCH,0). LA - #¥is 5 ikl iE
— 0, MK EAY) 8 NIEEI R

WEW9: Bk AR, BT HEEL. Nl ESI-MS
m/z:299 [M+H]" %> T3 C17H1405. 'H-NMR (500
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MHz, acetone-ds) J: 8.25 (1H, s, H-2), 7.79 (1H, d, /=
8.9 Hz, H-5), 7.54 (2H, d, J = 8.5 Hz, H-2', 6'), 7.04
(1H, d, J = 8.8 Hz, H-6), 6.97 (2H, d, J= 8.6 Hz, H-3',
5, 3.94 (3H, s, 8-OCH3), 3.81 (3H, s, 4-OCHj3);
BC-NMR (125 MHz, acetone-ds) J: 152.3 (C-2),
123.5 (C-3), 174.9 (C-4), 120.8 (C-5), 114.7 (C-6),
154.6 (C-7), 134.7 (C-8), 150.8 (C-9), 117.8 (C-10),
124.2 (C-1'), 129.9 (C-2’, 6", 113.3 (C-3’, 5%, 159.2
(C-4"), 60.4 (8-OCH3), 54.4 (4'-OCH3). UL _E#¥E 53¢
BRI E — H U, MEELEW 9 A~ 8-0-
methylretusine.

A 10: AR R, T B, Fld . ESI-MS
m/z: 271 [M+H]" 7> 7R A Ci6H1404. 'H-NMR (500
MHz, acetone-ds) 6: 7.74 (1H, d, J = 8.7 Hz, H-5),
7.22 (2H, d, J = 8.7 Hz, H-2', 6"), 6.88 (2H, d, J = 8.7
Hz, H-3', 5'), 6.57 (1H, dd, J = 8.7, 2.3 Hz, H-6), 6.40
(1H, d, J = 2.3 Hz, H-8), 4.64 (1H, d, J = 3.0 Hz,
H-2p), 4.62 (1H, d, J = 1.0 Hz, H-2a), 3.90 (1H, m,
H-3), 3.87 (3H, s, 4-OCH3); '3C-NMR (125 MHz,
acetone-ds) J: 72.5 (C-2), 51.7 (C-3), 190.0 (C-4),
130.1 (C-5), 113.6 (C-6), 165.1 (C-7), 103.3 (C-8),
164.4 (C-9), 115.3 (C-10), 129.1 (C-1%, 130.5 (C-2/,
6", 114.7 (C-3", 5", 159.9 (C-4"), 55.4 (4-OCH3). DL
RS SR OE — B0, HeE e E Y 10 A
AR R .

waEY 11: HEMAR, WETHE. N,
ESI-MS m/z: 255 [M+H]'. 2 T3RAN CisH1403-
'H-NMR (500 MHz, CD;0D) §: 7.63 (1H, d, J=17.5
Hz, H-B), 7.62 (1H, d, J = 8.5 Hz, H-6"), 7.61 (1H, d,
J=15.6 Hz, H-a), 7.40~7.60 (5H, overlapped, H-2~
6), 6.52 (1H, d, J = 2.1 Hz, H-3"), 6.46 (1H, dd, J =
8.5, 2.2 Hz, H-5"), 3.90 (3H, s, 2-OCH3); 3C-NMR
(125 MHz, CD;OD) d: 136.7 (C-1), 129.3 (C-2, 6),
130.0 (C-3, 5), 131.2 (C-4), 121.5 (C-1"), 164.9 (C-2"),
100.1 (C-3"), 162.8 (C-4"), 109.8 (C-5%, 133.9 (C-6"),
1283 (C-a), 1432 (C-B), 192.6 (C=0), 56.2
(2-OCH3). LA EEE 5 CERIE — 3, #es gk
G 11y 2- RS -4 R A A L

Ew 12: AR, ST HE. HEH.
ESI-MS m/z: 299 [M—H]» 7 T3 A CisH12060
'H-NMR (500 MHz, CDs;OD) 6: 7.96 (1H, s, H-2),
6.94 (1H, s, H-4", 6.88 (2H, s, H-2', 6"), 6.23 (1H, d,
J =19 Hz, H-6), 6.11 (1H, d, J = 2.0 Hz, H-8), 3.78

(3H, s, 5“OCH3); '*C-NMR (125 MHz, CD;OD) ¢:
135.4 (C-1), 155.1 (C-2), 125.4 (C-3), 182.2 (C-4),
164.1 (C-5), 100.5 (C-6), 166.7 (C-7), 95.0 (C-8),
155.9 (C-9), 106.3 (C-10), 124.7 (C-1"), 112.7 (C-2),
147.6 (C-3%, 117.5 (C-4"), 149.4 (C-5"), 121.7 (C-6"),
56.5 (5-OCH3). LA F3ds 5 0 — 54, s
E A 12 4 5,7,3- =555 H A FE- 7 9
4 MEMNFEMENZE

A 4 8 B R USR5 vE R AE B 2, SR A
ABTS A HIERIETFN LG RIPTEILBe . ¥
2.45 mmol/L i HiR4H 5 7.0 mmol/L ABTS & ikii%
AL 1D 1IREHAE, FREATRNE 12~
16 h, A F #if H 67K AR R AR K 734 nm A8 T)
HRE (4D {2 0.70+0.02, EIoh ABTS TAEWR. ¥
WAV AR FERRRE A [F] T B R (80~5 pg/mL)
IR, PL4EAE R C (25~5 pug/mL) VENFHMEXT
HE, WREY 100 uL fFIES 100 uL ABTS TARWMRIR
51, RV 30 min, FEPEAS 734 nm AbE H 4.
PL ABTS ¥ 100 pL I 100 L AH S V782 15
B, BAFECPATINE 3 IR, AR A ST SRR Sl
ABTS HHIIERE, HIGRRE S Eam gz
(median inhibition concentration, ICso) 7o

ABTS H HE5 2 = (4o—41)/4o
A1 N ABTS ¥+ FRRE) 45 Ao N ABTS ¥R+ ¥R 4

FAEIPURAERINER 2. LA RER,
&1 (la+1b). 3. 4. 6. 7. 9~12 BRI
WFIERR ABTS HHERE 1, S RRYEAZR C
FH4 .
5 e

ARSI R SR S S AT AL, A

£2 WAMI~12 WIRENES (xts,n=3)
Table 2

(;is,n=3)

Antioxidant activities of compounds 1 — 12

WEY  1Cso/(ug-mL™") WwEM ICso/(ug-mL™)
1 38.9240.07 8 199.40+20.08
2 200.25+20.83 | 9 34.20+0.91
3 51142031 | 10 47.95+1.35
4 35954040 | 11 20.65+0.25
5 — 12 <5
6 <5 $ERC 24.28+0.01
7 11.10£0.42

— RN

— indicates no activity
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BRI 13 M a . HP s 1A SR E
2 MHEY, FrAE v E ORI ST
Vi oy AR NPT AT T HUEAIE R

70, AW 1. 3~4. 6~7. 9~12 RILHELFH

PUEALRE S, SRAMEXHRZ4EAEER C [ (24.28£0.01)

ng/mL1AH 2. T EE P AR A i iR 0 £ 25 B 20 A

2y PRI D, AW IE BN A ) 3EAT O

T, BRI EYEAR B EY), TR

RFIHRAE Y R A IR RIPUEACIER, A SEEa4s

RAFRNIOAUE . 1S5 AT - 25 BE- M 50k — 0 R4

WEF, ARBTFEF & 1 R SR 0 R 2RI,

NFRE— DI A S o kit
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