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Chemical constituents from Massa Medicata Fermentata and their
antioxidation activities
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ABSTRACT: AIM To study the chemical constituents and antioxidant activities from the Massa Medicata
Fermentata. METHODS  The ethanol extract from Massa Medicata Fermentata was isolated and purified by
Sephadex LLH-20, slica Gel column chromatography and HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. Their antioxidant activity was tested by DPPH free
radical, hydroxyl free radical scavenging test and ABTS assay. RESULTS Twenty-one compounds were isolated
and identified. The content of total phenols in Massa Medicata Fermentata was 1. 68 mg/g and whose rate of 1C, to
DPPH, ABTS and superoxide anion radicals was 37.30, 116. 39 ng/mL and 1. 17 mg/mL. CONCLUSION All
compounds are isolated from this plant for the first time, except compounds 6, 9. The total phenol of Massa
Medicata Fermentata has good antioxidant activity.
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HEEAT)) 5 Sephadex LH-20 BEfE (K- F 74
W) s MCIEEEE . HP20 B R FLI R g ( H
RZZENAD) s HENTRERS . RERHEN (5
FHTHRAA), OF (FEXRHMAF); &
e (R ERE % BROR A A R A5 gk,
Folin-BHf7] (b ZKERHEARAT); DPPH
I FR B R AR 0 R B B e R
EIRF & (R EREY TR ; ABTS H
M ASTERRAE IR R & (db & 74 TRHA
FRAHED

FSAR LB P 2SR A R F R, 4
07 R 25 K4 B R A U2 5 58 N /S Al Massa
Medicata Fermentata, PRARAE L FAL T BEE 25 K2
L=
2 EBRSHE

BUOSHE 5 kg, i 10 f5 2 L EE R ERER 3 1K,
WOEMRARISIIRE , IKIRE, HAmEBAER, 5
BURZ, B, LIERERKILMMHAR 5, K
WHIZK . 30% . 50% . 70% 2 BEVEmE, &I 30% .
50% £ BEPR R 43, W [BLBCE TS, in R P
fift, 2t Sephadex LH-20 it alifh, LLH BEVEN,
B AR N B By PR 4 (PF-1) . BB
B0 JE B UTTE N H BEVA f#, 48 Sephadex LH-20 £4
TErtalifl, DIFEERR, A =S ARk RO 2 B
MR (PF-2), &I B3k PF-1 5 PF-2, Ui
FEBR R, KRR, BRI S e m

B3RS b il S BRI, i F ) B v
JEh 8.4 mg/mL [ W, RS % W I LR R
0.5mL#E T 10 mL & i+, A Folin-1 i 7|
L.OmL, #R+ IR S5 M A 12% Na,CO, & W
1.0 mL, FMHZEMAKERT 10 mL, $£5, 35 C
WEYGI N 40 min J5 T 770 nm AL E WOGEE,
DI TR A BR, THRLRE & . £ Folin-
BRvkilse , Sl S Sk 1. 68 mg/g,

BBk PF-2 (37.5 ¢), #ATRERCAZENT, H
AT - EERR VR (100 1, 50 : 1, 25 1,
10:1,5:1,1:1,0:1), £&TLC Z¥r, &9
P, 75 Fro1~ Fr.6, Hrp, Fr.l (2.1 ¢g) &
RERAEEAT, UL @& P - R OTR (20 @ 1
20 1) PN, MKHE TLC & IFAH R BE S Ao 41, 4
F| Fr. 1-1~ Fr. 1-6, Fr. 1-3 Z25E 5 alifb 1 8 45 i £t
AW 1 (450 mg), 2 (15.2 mg), Fr
(5.2 ¢) ZRERAEENT, DS H - EE (20 :
1) VEWE, & TLC ¥, & 3F, 4 SephadexL.H-20

dm d4m

\S}

Btk alifk, HAELSHRAMLEY 3 (6.0 mg) .
4 (5.5mg), Fr.3 (4.3 g) &mEEHZEN, D=
SAH G- (50 0 1~1: 1) BEEEUEML, TLC 4%
Mr, &I, £ SephadexLH-20 #¢ I #: 4lifk, £
HPLC il %5, VACHE-/KBEME (80 : 20), #ailiki<
220 nm, WCAELR B BFIH] 43500 R 20,8, 35.5, 40.2,
46.6 min Ak IE, HEMLEH S (11.5 mg) ., 6
(120 mg)., 7 (7.8 mg). 8 (6.6 mg), Fr. 4
(5.3 g) ZHEAEZHr, U B-HEE (50 :
1, 25:1) BEEEVEMG, FFZE SephadexL.H-20 % B
aifh, HEEEY9 (13.0 mg) . 10 (5.6 mg) .
11 (6.7 mg), Fr.5 (8.4 ¢g) £ Sephadex LH-20 f£
aifk, TLC #ifl, /I, £ HPLC #l4&, LLZME-
K (35:65) PR, RIUUEE 220 nm, WA
] 19.8, 23.5, 40.2 min (g, B34S Y
13 (14.6 mg) ., 12 (25.4 mg) ., 14 (28.3 mg).
Fr.6 (4.1 g) ZaEBAEZ M, =& b-H B
(20: 1, 10: 1) Ve, P4 HPLC #il4, LLZAE-
JK (45 :55) VR, R 250 nm, UCEE R
AfFlE) Ry 22.5, 26.6, 29.2. 45.3 min {015, 75
#MEEW 16 (7.6 mg) . 17 (5.6 mg) ., 18 (25.3
mg) . 15 (8.5 mg), B IR PF-1 (2.1¢) I MCI
WIBEAE, K-F RS AR B2, b 3090 IV Jit 3
Y4 HPLC #1145, LLIE-0.1% g (17 : 83)
Ve, K K 250 nm, 5B E] 28. 4 min &b
a1 (15.7 mg), FAWBEEUEME, Ve 1Al
WG, F4 R HPLC #14%, LI Z§-0. 1% H1
B2 (40 :60) MPEWEF, Kl 250 nm, b
PEBE ] 2350 25,1, 21.9 min (B30 404
Y20 (16.2 mg) . 19 (33.4 mg).,
3 H#HEE
&Y 1. ¥ O 8K, ESI-MS m/z; 447.9
[M+H]",'"H-NMR (400 MHz, DMSO-d,) &; 7.41
(1H, d, J=2.4 Hz, H-2"), 7.26 (1H, J=2.4
Hz, H-6'), 5.96 (2H, s, -OCH,0-), 4.00 (3H,
s, 7-OCH,), 3.89 (3H, s, 8-OCH,), 3.87 (3H,
s, 3'-0CH,), 3.82 (3H, s, 5-OCH,), 3.81 (3H,
s, 6-0CH,), 3.72 (3H, s, 3-OCH;);" C-NMR
(100 MHz, CD,0D) &: 153.6 (C-2), 140.8 (C-
3), 174.2 (C-4), 147.8 (C-5), 144.0 (C-6),
151.9 (C-7), 138.0 (C-8), 146.7 (C-9), 114.4
(C-10), 124.4 (C-1"), 109.1 (C-2"), 143.8
(C-3"), 137.8 (C-4"), 149.5 (C-5'), 102.1 (C-
6'), 102.0 (-0-CH,-0-), 61.3 (5-OCH,), 61.2
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( 8-0CH, ), 60.8 ( 6-OCH, ), 60.7 ( 7-OCH, ), 145.7 (C-3"), 149.2 (C-4"), 116.1 (C-5"),

58.9 (3-OCH,), 56.9 (3'-OCH,). DI %5 X
MR (5] EEAR -, M%EHR3, 3, 5,6,
7, 8-7SHIAHE-4" ) 53 B AR L

k&Y 2. B OB K, ESI-MS m/z: 375.1
[M+H]*,"H-NMR (400 MHz, DMSO-d,) &: 12.6
(1H, s, 5-OH), 7.68 (1H, d, J=2.0 Hz, H-
2'), 7.64 (1H, dd, J=18.0, 2.0 Hz, H-6"),
7.11 (1H, d, J=8.0 Hz, H-5'), 6.90 (1H, s,
H-8), 3.92 (3H, s), 3.8 (3H, s), 3.82
(3H, s), 3.74 (3H, s);"” C-NMR (100 MHz,
DMSO-d, ) 8: 156.2 (C-2), 138.2 (C-3), 178.7
(C-4), 152.2 (C-5), 132.1 (C-6), 159.1 (C-
7), 91.8 (C-8), 152.1 (C-9), 106.0 (C-10),
121.2 (C1'), 112.6 (C-2'), 148.0 ( C-3"),
150.4 ( C-4'), 116.1 (C-5"), 122.7 (C-6"),
60.5 (3-OCH,), 60.1 (6-OCH,), 56.9 (7-
OCH,), 56.3 (4'-OCH;), DL F%udl53CHk [6]
fRIBEEEA 3, B IR R

k&Y 3. ¥ O AK, ESI-MS m/z; 375.1
[M+H]*,"H-NMR (400 MHz, DMSO-d,) &: 12.6
(1H, s, 5-OH), 7.59 (1H, d, J=2.0 Hz, H-
2')y, 7.11 (1H, d, J=8.0 Hz, H-5"), 6.97 (1H,
dd, J=8.0, 2.0 Hz, H-6'), 6.87 (1H, s, H-8),
3.92 (3H, s), 3.88 (3H, s, -OCH,), 3.80
(3H, s, -OCH,), 3.74 (3H, s, -OCH,) ;"C-NMR
(100 MHz, DMSO-d,) &: 152.2 (C-2), 138.5 (C-
3), 178.7 (C-4), 152.1 (C-5), 132.7 (C-6),
159.1 (C-7), 91.8 (C-8), 156.2 (C-9), 106.0
(C-10), 122.7 (C-1), 115.6 (C-2"), 146.8 (C-
3'), 150.4 (C-4"), 112.3 (C-5'), 120.9 (C-
6'), 60.5 (3-OCH,), 60.1 (6-OCH,), 56.9 (7-
OCH;), 56.3 (4'- OCH,) . LA %d 53¢k [7]
B HEA B, WO SRR R

k&Y 4. ¥ OK K, ESI-MS m/z: 361.3
[M+H]*,"H-NMR (400 MHz, DMSO-d,) &: 12.6
(1H, s, 5-OH), 9.56 (2H, 3', 4’-OH), 7.45
(1H, dd, J=7.6, 3.2 Hz, H-6'), 6.91 (1H, d,
J=8.4 Hz, H-5"), 7.60 (1H, brs, H-2"), 6.74
(1H, s, H-8), 3.72, 3.79, 3.88 (3, 6, 7-
OCH,) ;" C-NMR (100 MHz, DMSO-d,) §: 152.1
(C-5, C-2), 138.0 (C-3), 178.6 (C-4), 132.0
(C-6), 159.0 (C-7), 91.5 (C-8), 156.4 (C-9),
105.9 (C-10), 121.1 (C-1'), 116.0 (C-2'),
790

121.3 (C6'), 60.5 (7-0CH,), 60.1 (3-OCH,),
56.9 (6-OCH,), UL E%dE 530k [8] il FA
—3, BUEENEFEREED,

& W 5. LK AK, ESI-MS m/z: 192.1
[M-H] ,'H-NMR (600 MHz, aceton-d,) &: 8.76
(1H, s, -OH), 7.85 (1H, d, J=9.5 Hz, H-4),
7.21 (1H, s, H-8), 6.80 (1H, s, H-5), 6.18
(1H, d, J=9.5 Hz, H-3), 3.91 (3H, s,
-OCH,) ;" C-NMR (150 MHz, aceton-d,) &: 160. 4
(C-2), 102.8 (C-3), 143.7 (C-4), 111.2 (C-
5), 150.2 (C-6), 150.9 (C-7), 112.4 (C-8),
145.0 (C-9), 109.0 (C-10), 55.8 (-OCH,),
DL g S5 ocik [9] i seA —8, #Ew AR
HER,

&Y 6. MK, ESI-MS m/z; 405.3
[M+H]*,"H-NMR (400 MHz, pyridine-d;) 6: 6. 12
(2H, d, J=2.2 Hz, H-4, 6), 6.08 (1H, t, J=
2.2 Hz, H-2), 2.43 (1H, t, J=7.5 Hz, H-1"),
1.56 (1H, m, H-2"), 1.29 (36H, m, H-3' ~
20"), 0.90 (3H, t, J=6.9 Hz, H-21");"C-NMR
(100 MHz, pyridine-d;) 6. 160.7 (C-1), 102.0
(C-2), 160.7 (C-3), 108.2 (C-4), 146.2 (C-
5), 108.2 (C-6), 36.9 (C-1'), 32.1 (C-2"),
30.9 (C-3' ~C-18"), 33.2 (C-19'), 23.9 (C-
20"), 14.6 (C-21"), VI L% 5 3cHk [10] RiE
FAR—F, e S RO

&Y 7. ESI-MS m/z: 405.3 [M+H]",'H-
NMR (400 MHz, pyridine-d;) 8;: 6.12 (2H, d, J=
2.2 Hz, H-4, 6), 6.08 (1H, t, J=2.2 Hz, H-
2), 2.43 (1H, t, J=7.5 Hz, H-1'), 1.56 (1H,
m, H-2'), 1.29 (32H, m, H-3' ~ 18'), 0.90
(3H, t, J=6.9 Hz, H-19');"C-NMR (100 MHz,
pyridine-d; ) 6. 160.7 ( C-1), 102.0 (C-2),
160.7 (C-3), 108.2 (C-4), 146.2 (C-5),
108.2 (C-6), 36.9 (C-1"), 32.1 (C-2"), 30.9
(C-3' ~ C-16"), 33.2 (C-17"), 23.9 (C-18"),
14.6 (C-19") . VA BG5S SCHR [10] B FeA—
B, WO T UGE R IR

k4% 8: ESI-MS m/z; 405.3 [M+H]",'H-
NMR (400 MHz, pyridine-d;) 6: 6.88 (1H, t, J=
2.2 Hz, H-2), 6.74 (2H, d, J=2.2 Hz, H-4,
6), 5.49 (2H, m, H-14, 15), 2.11 (4H, m,
H-13, 15), 2.62 (1H, t, J=7.5 Hz, H-1),
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1.69 (1H, m, H-2"), 1.36 (2H m, H-17), 1.29
(36H, m, H-3' ~18'), 0.90 (3H, t, J=6.9
Hz) ;" C-NMR (100 MHz, pyridine-d;) &; 160.7
(C-1), 102.0 (C-2), 160.7 (C-3), 108.2 (C-
4), 146.2 (C-5), 108.2 (C-6), 36.9 (C-1"),
32.1 (C-2"), 30.3 (C-3" ~ C-12"), 27.8 (C-
13"), 130.5 (C-14"), 130.5 (C-15"), 27.8 (C-
16'), 32.5 (C-17"), 22.9 (C-18"), 14.6 (C-
19") o VA REUE 5 SCHk [10] il A —2, il
YTEN 5- (14T Rl dt) 2R 1,

ka5 9. Atk R, —HABEHEa @,
ESI-MS m/z; 166.8 [ M-H] ,'H-NMR (600 MHz,
CD,0D) &: 7.54 (1H, d, J=1.8 Hz, H-2), 7.53
(1H, dd, J=8.4, 1.8 Hz, H-6), 6.81 (1H, J=
8.4 Hz, H-5), 3.88 (3H, s, -OCH,);"” C-NMR
(150 MHz, CD,0D) &; 122.1 (C-1), 114.4 (C-
2), 147.2 (C-3), 151.1 (C-4), 112.4 (C-5),
123.8 (C-6), 168.9 (C-7), 55.0 (-OCH,), VA
FEARS SR [11] HEEA -, MEEENTF
PR

fkEY 10, AR, =AMk EHa @,
ESI-MS m/z: 136.8 [M-H] ,'"H-NMR (600 MHz,
CD,0D) &: 7.51 (1H, d, J=15.9 Hz, H-7),
7.49 (2H, d, J=8.5 Hz, H-2, 6), 6.71 (2H, d,
J=8.5 Hz, H-3,5), 6.19 (1H, d, J=15.9 Hz,
H-8) ;"C-NMR (150 MHz, CD,0D) &; 127.3 (C-
1), 131.1 (C-2, 6), 116.8 (C-3, 5), 161.2
(C-4), 146.7 (C-7), 115.7 (C-8), 171.1 (C-
9), LA LEIESCHk [12] B REAR—2, B
TE MR A TR

fkaY 11, AR, =AMk BHaq,
ESI-MS m/z; 137.0 [ M-H] ,'H-NMR (600 MHz,
CD,0D) &: 7.89 (2H, d, J=8.5 Hz, H-2, 6),
6.85 (2H, d, J=8.5 Hz, H-3, 5);”C-NMR (150
MHz, CD,OD) &: 122.6 (C-1), 133.1 (C-2,
6), 116.2 (C-3, 5), 163.4 (C-4), 170.4
(-COOH) , DA B#E S53CHR [13] il HeA —3,
A e AR FR R R

k& 12, TEHER, REBHEDEGO, ESI-
MS m/z: 193.1 [ M-H ] ,'H-NMR ( 600 MHz,
CD,0D) &: 7.59 (1H, d, J=15.9 Hz), 7.17
(1H, brs), 7.05 (1H, br.d, J=8.0 Hz), 6.80
(1H, d, J=8.0 Hz), 6.30 (1H, d, J=15.9 Hgz,
H-2'), 3.88 (3H, s, -OCH,);" C-NMR ( 150

MHz, CD,CD) &: 126.4 (C-1), 122.6 (C-2),
149.1 (C-3), 148.0 (C-4), 110.3 (C-5),
115.0 ( C-6), 1455 (C-7), 1145 (C-8),
169.6 (C-9), 55.0 (-OCH,). Vi I %#4& 5 Sk
[13] faBESEA 2L, Besw WITELe

EW13. ToEmAR, WD E G, ESI-
MS m/z: 179.1 [ M-H ] ,'H-NMR ( 600 MHz,
CD,0D) &: 7.54 (1H, d, J=15.6 Hz, H-7),
7.05 (1H, d, J=2.1 Hz, H-2), 6.94 (1H, dd,
J=8.4,2.1Hz, H-6), 6.79 (1H, d, J=8.4 Hz,
H-5), 6.23 (1H, d, J=15.6 Hz, H-8) ;" C-NMR
(150 MHz, CD,CD) &: 126.5 (C-1), 113.7 (C-
2), 145.4 (C-3), 148.0 (C-4), 110.3 (C-5),
121.6 (C-6), 1455 (C-7), 1143 (C-8),
169.8 (C-9), DhE¥da5Cmk [14] HisEA—
B, B E AR

&Y 14, & AR AR, ESI-MS m/z: 315.2
[ M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.60
(1H, d, J=1.9 Hz, H-2'), 7.50 (1H, dd, J=
2.0, 8.5 Hz, H-6'), 6.88 (1H, d, J=8.5 Hz, H-
5'), 6.34 (1H, d, J=1.7 Hz, H-8), 6.16 (1H,
d, J=1.8 Hz, H-6), 3.76 (3H, s, -OCH,);"C-
NMR (150 MHz, CD,0D) &: 157.9 (C-2), 139.5
(C-3), 179.9 (C-4), 163.0 (C-5), 99.7 (C-
6), 165.8 (C-7), 94.7 (C-8), 158.3 (C-9),
105.8 (C-10), 122.9 (C-1"), 116.5 (C-2"),
146.4 ( C-3"), 149.9 (C-4'), 116.4 ( C-5),
122.3 (C-6"), 60.5 (-OCH,), P\ L%¥s 5 3k
[15] B FEA -3, el 3- WA R =,

&8 15, B AOR K, ESI-MS m/z; 299.2
[M-H] ,'H-NMR (600 MHz, DMSO-d,) &: 13.93
(1H, s, 2’-OH), 7.84 (1H, d, J=15.7 Hz, H-
B), 7.69 (2H, dd, J=1.9, 8.1 Hz, H-2, 6),
7.68 (1H, d, J=15.4 Hz, H-a), 7.42 (3H, m,
H-3, 4, 5), 6.08 (1H, s, H-5"), 3.84 (3H, s,
6'-OCH, ), 3.67 (3H, s, 4'-OCH,);"” C-NMR
(150 MHz, DMSO-d,) &: 192.3 (C=0), 127.6
(C-a), 142.1 (C-B), 135.1 (C-1), 129.2 (C-
2), 128.6 (C-3), 130.5 (C-4), 128.6 (C-5),
129.2 (C-6), 105.5 (C-1'), 157.7 ( C-2"),
129.2 ( C-3"), 159.1 ( C-4'), 91.7 ( C-5),
158.2 ( C-6"), 60.1 ( 4’-OCH,), 56.2 ( 6'-
OCH,) . DA L%cHlE 50k [15] il S A — 3,
W sE 2, 3R 6 - A KA B,
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L&Y 16, Bk R, FhmR ok K FH %,
ESI-MS m/z: 301.1 [M-H] .'H-NMR (600 MHz,
DMSO-d,) &: 12.48 (1H, s, 5-OH), 10.76 (1H,
brs, 7-OH), 9.57 (1H, brs, 3-OH), 9.34 (2 H,
brs, 3’-OH, 4'-OH), 7.67 (1H, d, J=2.2 Hz, H-
2'), 7.54 (1H, dd, J=2.2, 8.5 Hz, H-6"), 6.88
(1H, d, J=8.5 Hz, H-5'), 6.40 (1H, d, J=2.0
Hz, H-8), 6.18 (1H, d, J=2.0 Hz, H-6);"C-
NMR ( 150 MHz, DMSO-d,) &: 147.9 (C-2),
135.9 (C-3), 176.0 (C-4), 160.9 (C-5), 98.4
(C-6), 164.1 (C-7), 93.6 (C-8), 156.3 (C-
9), 103.2 (C-10), 122.2 (C-1"), 115.8 (C-
2'), 145.3 (C-3"), 147.0 (C-4"), 115.3 (C-
5'), 120.2 (C-6'), DL E%#s 53cHk [15] il
FA—B, MR,

REY 17, R R, Fhm ek K FH %,
ESI-MS m/z: 285.2 [M-H] .'H-NMR (600 MHz,
DMSO-d,) 8: 12.50 (1H, s, 5-OH), 10.81 (1H,
s, 7-OH), 10.13 (1H, s, 4’-OH), 9.43 (1H, s,
3’-OH), 8.06 (2H, dd, J=7.9, 2.1 Hz, H-2',
6'), 6.94 (2H, dd, J=7.9, 2.1 Hz, H-3", 5),
6.45 (1H, d, J=2.1Hz, H-8), 6.17 (1H, d, J=
2.1 Hz, H-6);”C-NMR (150 MHz, DMSO-d,) §:
146.9 (C-2), 135.8 (C-3), 176.0 ( C-4),
156.3 (C-5), 98.3 (C-6), 164.0 (C-7), 93.6
(C-8), 160.8 (C-9), 103.1 (C-10), 121.8 (C-
1y, 129.6 ( C-2", 6), 115.5 ( C-3", 5'),
159.3 (C-4"), VI R8G5k [16] il BA
—5, WEEILEE

&Y 18, WK R, FhERBEM S B,
ESI-MS m/z: 269.1 [ M-H] .'H-NMR (600 MHz,
DMSO-d,) 8: 7.89 (2H, dd, J=8.0 Hz), 6.88
(2H, dd, J=8.0Hz), 6.72 (1H, s, H-3), 6.41
(1H, d, J=1.9 Hz, H-8), 6.12 (1H, d, J=1.9
Hz, H-6);" C-NMR ( 150 MHz, DMSO-d,) &:
164.4 (C-2), 103.4 (C-3), 182.3 (C-4),
158.5 (C-5), 99.7 (C-6), 166.2 (C-7), 94.8
(C-8), 162.3 (C-9), 104.3 (C-10), 122.3 (C-
1), 129.4 (C=2', 6'), 116.8 ( C-3", 5'),
162.2 (C-4"), P bEBE 53k [17] fEEA
—3, BUEEENTRR,

EW 19, WO AR, FhEREEM B B,
ESI-MS m/z: 447.1 [M-H] ,'"H-NMR (600 MHz,
CD,0OD) 6: 7.32 (1H, brs, H-2"), 7.31 (1H,
792

dd, J=8.4, 2.0 Hz, H-6'), 6.82 (1H, d, J=8.4
Hz, H-5'), 6.49 (1H, s, H-8), 6.44 (1H, s, H-
3), 4.90 (1H, d, J=10.1 Hz, H-1"), 4.08 (1H,
t, J=9.1Hz, H-2"), 3.95 (1H, dd, J=2.4, 12.1
Hz, H-6a"), 3.85 (1H, dd, J=5.2, 11.9 Hz, H-
6b"), 3.67 (1H, t, J=9.0 Hz, H-4"), 3.58 (1H,
t, J=8.9 Hz, H-3"), 3.54 (1H, m, H-5");"C-
NMR (CD,0D, 150 MHz) &: 164.8 (C-2), 102.5
(C-3), 182.5 (C-4), 160.5 (C-5), 107.7 (C-
6), 163.4 (C-7), 93.9 (C-8), 157.2 (C-9),
103.8 (C-10), 122.1 (C-1"), 112.8 (C-2"),
145.6 ( C-3"), 149.6 (C-4"), 115.4 (C-5),
118.9 (C-6"), 73.9 (C-1"), 71.2 (C-2"), 78.7
(C-3"), 70.4 (C-4"), 81.1 (C-5"), 61.5 (C-
6") . VL EBHES SCHR [17] RGEIHA—F, ¥
ENFERER,

&Y 20, A AR, ESI-MS m/z; 447.1
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.44
(1H, brs, H-2"), 7.40 (1H, dd, J=8.4, 2. 0Hz,
H-6'), 6.80 (1H, d, J=8.4 Hz, H-5"), 6.42
(1H, s, H-3), 6.16 (1H, s, H-6), 5.06 (1H, d,
J=10.1 Hz, H-1"), 4.08 (1H, t, J=9.1 Hz,
H2"), 3.95 (1H, dd, J=2.4, 12.1 Hz, H-6a"),
3.85 (1H, dd, J=5.2, 11.9 Hz, H-6b"), 3.67
(1H, t, J=9.0 Hz, H-4"), 3.58 (1H, t, J=8.9
Hz, H-3"), 3.54 (1H, m, H-5");” C-NMR (150
MHz, CD,0D) &: 165.3 (C-2), 102.3 (C-3),
182.7 (C-4), 161.2 (C-5), 98.0 (C-6), 163.3
(C-7), 103.7 (C-8), 156.7 (C-9), 104.4 (C-
10), 122.6 (C-1"), 113.6 (C-2"), 145.6 (C-
3'), 149.5 (C-4"), 115.3 (C-5"), 119.5 (C-
6'), 74.0 (C-1"), 71.5 (C-2"), 78.9 (C-3"),
70.9 (C-4"), 81.5 (C-5"), 61.9 (C-6"), Mk
Bl 5 SCHk (18] MR A —F, B NI
TR,

fb&Y 21, &G AK, ESI-MS m/z; 565. 1
[M+H]*,'H-NMR (400 MHz, DMSO-d,) &: 13.70
(1H, s, 5-OH), 7.94 (2H, d, J=8.8 Hz, H-2',
6'), 6.94 (2H, d, J=8.8 Hz, H-3', 5'), 6.80
(1H, s, H-3), 4.77 (1H, d, J=10.0 Hz, H-1"),
4.75 (1H, d, J=10.0 Hz, H-1""), 3.20~3.91
(sugar part);"” C-NMR (100 MHz, DMSO-d,) §:
164.2 (C-2), 103.1 (C-3), 182.6 (C-4), 159.4
(C-5), 108.4 (C-6), 161.7 (C-7), 105.2 (C-
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8), 155.3 (C-9), 103.9 (C-10), 121.9 (C-1),
129.1 (C-2', 6'), 115.8 (C-3', 5"), 161.7 (C-
4"y, 74.4 (C-1"), 71.0 (C-2"), 79.1 (C-3"),
70.5 (C-4"), 81.6 (C-5"), 60.6 (C-6"), 75.2
(C-1""), 72.0 (C-2""), 78.5 (C-3"), 71.6 (C-
4"y, 69.8 (C-5"), VA L% S5cmk [19] il
BB, W NYER T3,
4 mELEFERR

DPPH [l L& BRAM A, K 7S b il i B
JEAE W E 43 ) 0.010 5, 0.021, 0.028, 0.042,
0.084., 0.168 mg/mL MM, £HL 400 pL, fimA
DPPH TAE# 600 wl, FAFELIEE T 25 ClEiR
FH R ER E 30 min, B min, T 517 nm K
AOINAS G AR, DLAEAE R E MBI IR, P AT
WSE 3 K, HHE 1C,,,

ABTS [ B FE3 BR300 , K 7S s o il ok
Jo B e B 43 5 A 0.016 8, 0.021, 0.028, 0.042,
0.084, 0.168 mg/mL MV, Fae HEAL 50 & 1) Ui iH
il ABTS TAFMR S5 . S0 1 5E 25 16 BN
F R I AR AR S0 pl, R
100 pL & ABTS T-YEW 850 wlL, =i a8 ) 2 b
6 min, T 405 nm PAALIE £ WO, X RRAE
o U AT BRI 950 wL, ZEIKAE M as R E
IR C R BHPEXT IR, AR g ] %

B B L ER RIS BRI, B 7S A
il B 5 e BE 43 9 A 0.016 8, 0.021, 0.028,
0.042, 0.084. 0.168 mg/mL AYIEH, +# Wik &
BB TR S W, TR, Dgidg
F COAXNIE, BEEKIEE, T 550 nm KA &
WOCEE, 5 1Cs, .

R 1~3 AIHL, SR B BA R4 ht A
fbigt, HiE PR DPPH, ABST, #E & T HH

R B EARE R
F1 A2 ER DPPH B HERE
FE o 5 7 ICsp/(pg-mL™')  R2
AN EE  Y=211. 64X+42. 106 37.30 0.992 0
HERE Y=3.488 6X+1.642 9 13. 86 0.998 4
T2 NHHMEEER ABTS EHERS
= o 5 75 ICsp/(pg-mL™")  R2
AN EE  Y=317.27X+13.073 116. 39 0.995 0
HeE#E C Y=0.455 7X+5.822 8 91. 46 0.9955
x3 AHMHEBMEREEHETFEAER
B 0] 75 1Cs/(pg-mL™")  R2
AN EE Y=19.271X+27. 409 1.17 0.994 8
#irE%E C Y=397.55X+3.412 5 0.12 0.997 7

5 iTig

75 h B AR U 5 ¥ 7 AE B, Sephadex
LH-20 M RALW A IE2ifl, & B A TRl A P i i 2
WA o IS LE I o B 0 21 MG W B A B
MRS~ —ke SR A, HAR IS #h
Hirh/>B755], DPPH, ABTS S#AME T A H
LG BRBE 70 ¥ RS p U B A R AT Ak
EPE, HESAHOBOCR, XATEe 57w
MR 2R | RETER GRS B A R AT
MPTAALTE A G, BRIUEALTEPESS, X LRI ib
HAPARGEHAMEE ) Hd, MR, AR,
AHEER, 28R REFR | MIRJLEERATL
Wik PII3K, NF-kB. AMPK %538 P40 il 48 i 1
Gy, MR G JA T MR 2R R 54k
RT3 Al ] PLS 5 S W 4 A R 1L-18
IL-6, IL-18, TNF-ou, PGE2 i1 NO'™® 28 4¢ 4t 3
] LI SO stz 45 s 4 /N R4S 14 ) TLR4 2R
EESve: ) IR

A G T 43 B 1 B3 22 005 75 bt R AR ]
PRUCHED , IR AR | AN R | & X HEE
D, REFEZR. WIHERR AT ek Ui T3 &, IWAm,
Withe 2. 3-SRt e R, 27, 3-TR A4 6/-
THEEAEE, RS R R AR T
B3R R SRR T3 AT RER A A&
ERUOT (B R T R R L JEORE R 2 A R
TE AR IEORE R B B A P 2 AT e
R R = L AR i P AR T
PEVPAN R 0 B 40, BRI S pftt b & v
i, RNRIR, BFEREZMHIET, NREAS
P A A AL R RN s LR BRIt T R A AR
SRR, SR T B IR A ST 7S A R B ) FL A
(EIDYSERLNG R ey A Suy Tl sl ol | AN TS
T b A 7% 7S Aol A ) FH AT

S
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W45 25 B S R B A M MR 5

g4, m R, EHFF, R#HT

(1.

ZHERLAFEERAFHEAER, T8 B 650201; 2. TRV KFRFEAPKAFK, =9 BH

650201)

MWE. BM W5 EMATE Paeonia mairei Levl. MLFEBATFIEPTEESE . ik RWIATZY 70% Z BEFE IR A A
CaEIEFT o B A, ARAE BRI BT R 1 R S P AL B W R . X b A HEA T AR M S AR PR R S AR 1R
HUAMAN R | MG LG AT, SR WP AR 1AM G, s AT (1) EARRS
i (2), WETFTBATZH (3). AZHENEEH (4). 6-O-benzoyl paeoniflorin (5) . benzoyl oxypaeoniflorin ( 6) |
mudanpioside C (7) |\ 1, 2, 3, 4, 6- LA FEAT A (8) . WA =My (9) . HEHE (10) | paeonidanin E (11) . L&)
1~8 7€ 100 pmol/T ¥ F X AR K Z 4k | I, 76 5~ 100 pmol/T. ¥ JE 7 [l PN JC 40 M #5:AE T Anbe R 1& M, 7
200 wmol/ LYREAEIT , TUBCE T WE A 4 M B8 1 TR AT 25 1 AT — & 1Y 50 R v S AR B a5 1, Xm0 340 0
(65.98+3.46)% . (74.17+2.13)% , &6 L&W 2~ 11 N NZAEY H T #1535
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