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Sz 2 R ELAT HE ) T 1 28 S TR AL 2 IR B

2B, XK, KAE, sulh, ARE, Imd, R, HAALFS
(BRLPEGAE AN ¥R, BAL #HAH 154007)

[(WE] B IIREL &R IR EY ST, FiE: FHZFEEEARRS G177 N E &
SFESARRARL G, W BRI R S G I, BER WNELTHRIUR BB EE T 10 Mesy,
435K 7-0-methyl-3’-hydroxy-3, 9-dihydropunctatin(1), (3R)-3, 7-dihydroxy-3-(4’-hydroxy-3'-methoxybenzyl ) chroman-
4-one(2), 6-hydroxy-7-O-methyl-3, 9-dihydropunctatin (3), 7, 4’-di-O-methyl-3’-hydroxy-3, 9-dihydropunctatin (4 ),
(3R)-3, 7-dihydroxy-3- [ furan-2'(5H)-one]| chroman-4-one(5), (aS)-3, 9, 10-trihydroxy-7-hydro-6H-dibenz- [ b, d]
oxocin-7-one(6) , (3R)-3-hydroxy-3-(4'-methoxybenzyl )-5, 6, 7-trimethoxychroman-4-one (7), (3R)-3-hydroxy-3-(4'-
hydroxybenzyl)-5, 6, 7-trimethoxychroman-4-one(8), 5-methoxy-6-methyl-7-hydroxy-8-aldehydo-3-(3’, 4'-methylenedioxy-
benzyl ) chroman-4-one(9), 5, 8, 4'-trimethoxy-6-methyl-7, 2'-dihydroxy-3-benzylchroman-4-one (10) , {4 40 itd 75 75 P4
WRIFEW], (AW, 6. 7 BAT M 40 (A-549) BEFE A TE M, 1C5 (B 43524 10.1, 13.5, 8.0 pumol - L7",
R AW 1 ~8 RN EL P B H]

[REIM] FL wsrEli; MiEsEE; At

Bioactive Homoisoflavonoids from Tuber of Ophiopogon japonicus
JIANG Xing, WANG Xingyan, ZHANG Chunlei, LYU Hongmei, ZHU Jingxin,
WANG Jiazhi, ZHAO Min, YUAN Guangjun

(Jiamusi College, Heilongjiang University of Chinese Medicine, Jiamusi 154007, China)

[ Abstract | Objective; To study the chemical constituents and bioactivities of the tuber of Ophiopogon
Japonicus. Methods: Single compounds were obtained by comprehensive chromatography technology. Structures were identified
by nuclear magnetic resonance( NMR ) technology. Results: Compounds isolated from the tuber were identified as 7-0-methyl-
3'-hydroxy-3, 9-dihydropunctatin (1), (3R)-3, 7-dihydroxy-3-(4'-hydroxy-3’-methoxybenzyl ) chroman-4-one (2), 6-hy-
droxy-7-0-methyl-3, 9-dihydropunctatin (3 ), 7, 4'-di-O-methyl-3'-hydroxy-3, 9-dihydropunctatin (4), (3R)-3, 7-di-
hydroxy-3- [ furan-2’'(5H)-one] chroman4-one(5), (aS)-3, 9, 10-trihydroxy-7-hydro-6H-dibenz- [ b, d] oxocin-7-one
(6), (3R)-3-hydroxy-3-( 4'-methoxybenzyl )-5, 6, 7-trimethoxychroman-4-one (7), (3R )-3-hydroxy-3-( 4’-hydroxy-
benzyl)-5, 6, 7-trimethoxychroman-4-one (8), 5-methoxy-6-methyl-7-hydroxy-8-aldehydo-3-(3’, 4’-methylenedioxybenzyl)
chroman4-one (9 ), and 5, 8, 4'-trimethoxy-6-methyl-7, 2’-dihydroxy-3-benzylchroman-4-one ( 10 ), respective-
ly. Compounds 1, 6, and 7 exhibited cytotoxicity against A-549 with ICy, values of 10.1, 13.5, 8.0 wmol - L™,
respectively. Conclusion: Compounds 1-8 were obtained from the plant for the first time.
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2, BA SR A WSRO B TR
G P RS T RO i DB R SR DIk
A7 U WE TR R B, 22 4 b 2 B v S B
BAF . EEMER MY . mR IS BA R
WU . O A DR BT BUNL I BT
SETNRES o AR, MIZAE Y oy B A5 FI A 5 S
KAEYIED . T AT 2 235 1 = S B
BZEAE, A PR XA Y AT 2R G Ak 27 1
I3 FILE DTGP ST .
1 HFE5RE

Bruker AM-500 #% #3471 ; Shimadzu LC-20A 43
#fr#d HPLC, Diamonsil Cq 43 #7143 48 (250 mm x
4.6 mm, 5 um); Shimadazu LC-6AD #i]#57%! HPLC,
YMC-Pack ODS-A il £ 4 3% A% (250 mm x 20 mm,
10 pum) ; Biotage 2\ w] FLASH rp JE i %5 W AH; )2
gk Ak e b A €53 T RE B (100 ~ 200 H, 200 ~
300 H) .

FAHT 2014 410 AR A#rILHON, &%
e ITH B 25 R A A e 2P 28 e O i A FHIT B B
Y72 & Ophiopogon japonicus (L. f) Ker-Gawl. [{) T4
P,

2 RESE

TR TR (10 ke) , BfE, F95% LmEK
BRI, PRIURE AR R 4R B 3 Ik, BRIk R
B3 h K453 B S IR R Hs Ve 4 2 RER S B T
K, Sela A . BERR IR . I T BT AR,
R SO A G, BE IR L TR 26 ey (210 g) ] D101
RALWE B 485 B 247 40 85, 43 K, 30% . 50% .
95% LBEKEERPENL, 53] 4 415 Frl ~ Frd, Fr2
Horee MCI Rk sy 88, s Bk, 30% . 50% |
95% WK S WG, 193] 4 47 Fr2A ~ Fr2D,
Fr2A 2 MPLC 43 B 455 8 494 Fr2A-1 ~ Fi2A-8,
WAy Fri2 A2 DI EE-7K (30:70, Jid: 5 mL-min~")
KU B AE, £ 4% HPLC A+ B3 A w1
(3.5mg), 3(7.6 mg), 8(6.7 mg); Fir2A4 LIH
-7k (40:60, Jid: 5 mL-min~") RiishHl, 4l
M HPLC 4 #1532k 5% 2 (10.5 mg), 4
(8.5mg), 7(7.6 mg); Fr2C & MPLC 4 & 15 7]
10 74y, Fr2C-1 ~ Fi2C-10, 34 Fi2C-5 L) H -
7K (50:50, ¥id: 5 mL-min~") AT, LR
HPLC 73 & 15 34654 5(15.0 mg) , 10(7.5 mg) ;

- 492 .

Fr2C-7 DL H EE-/K (60:40, i 5 mL-min~") Ay ifi 5
1, 22014 HPLC 41857 51/ 491 6 (9.0 mg), 9
(12.0 mg) ,

3 LEaMEHREESEN

AP 1. E AR AR, ESI-MS 45 s 15
T m/z347 [M + H]*, BRI TFH4 346, 45
4 'H-NMR " C-MNR 354, HEWi1b 4900 50 F 28
# Cs Hy 0,3 H-NMR ( CDCL,, 500 MHz): § 4.31
(1H, dd, J =11.5, 3.4 Hz, H-2a), 4.18 (1H,
dd, J=11.5, 6.9 Hz, H2b), 2.79(1H, m, H-
3), 7.01(1H, s, H-6), 3.09(1H, dd, J=13.8,
4.0 Hz, H9a), 2.68(1H, dd, J=13.8, 10.3 Hz,
H9b), 3.8 (1H, s, H-10), 3.77 (1H, s, H-
11), 6.76 (1H, s, H2'), 6.83(1H, d, J=7.5
Hz, H-5"), 6.64(1H, d, J=7.5 Hz, H-6");" C-
NMR (CDCl,, 125 MHz)§: 69.5(C-2), 47.1(C-3),
198.7(C4), 102.5(C4a), 160.8(C-5), 93.4(C-
6), 161.7 (C-7), 129.5 (C-8), 153.9 (C-8a),
32.8(C9), 56.9(C-10), 61.9(C-11), 130.7(C-
1), 116.9 (C-2"), 144.5 (C-3"), 142.9 (C4'),
115.8(C-5"), 122.1(C-6") . LA R4l 5 30k e i
MBRHEA — 8, %@ AR 7-0-methyl-3'-
hydroxy-3 ,9-dihydropunctatin, & & IR M\ Z2 & FH 40 55
53,

a2 WE AR, ESI-MS 245 s 15
Filg m/z347 [M + H] ", BRHAFHM 346, 45
£ H-NMR " C-MNR 355047, HEWi 1 &9 1 43 1 =X
J Cy Hyg 0,3 H-NMR ( CDCl,, 500 MHz): & 4.15
(1H, d, J=11.6 Hz, H2a), 4.04(1H, d, J =
11.6 Hz, H-2b), 7.74(1H, d, J=8.8 Hz, H-5),
6.56(1H, dd, J=2.4, 8.8 Hz, H-6), 6.37(1H,
d, J=2.4 Hz, H8), 2.93(1H, d, J=14.0 Hz,
H9a), 2.87(1H, d, J =14.0 Hz, H9b), 6.82
(1H, d, J=2.0 Hz, H2'), 6.73(1H, d, J=8.0
Hz, H5'), 6.67 (1H, dd, J =2.0, 8.0 Hz, H-
6'), 3.84(3H, s, 3'-OCH,) ;" C-NMR(CDClL,, 125
MHz) §: 73.6 (C-2), 74.4 (C-3), 196.0 (C4),
113.5(C4a), 130.6 (C5), 112.5(C-6), 166.9
(C-7), 103.9(C-8), 165.2(C-8a), 41.4(C9),
128.0(C-1"), 115.6 (C-2"), 148.7(C-3"), 146.8
(C4"), 116.1 (C-5"), 124.7 (C-6'), 56.5 (3'-
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OCH,) o A F%5cHs 5 Sk 48 38 1 e 5 A& — 5,
W% EAL &4 R (3R) -3, 7-dihydroxy-3-( 4’-hydroxy-
3'-methoxybenzyl ) chroman-4-one, 3 1 IR )\ 35 24 143
[YGEe

L&Y 3. RE G A, ESI-MS 25 il 75
T m/z317 [M + H] ", #RE ST EH316; 45
#'H-NMR " C-MNR ¥ 54, HEWTIL A 9100 50 F 28
4 C,, H, Og;' H-NMR ( CDCl,, 500 MHz): § 4.33
(1H, dd, J =11.5, 4.0 Hz, H2a), 4.18 (1H,
dd, J=11.5, 7.5 Hz, H-2b), 2.8 (1H, m, H-
3), 3.17 (1H, dd, J = 13.8, 4.6 Hz, H9a),
2.73 (1H, dd, J =13.8, 10.3 Hz, H9b), 4.11
(1H, s, H-10), 3.82(1H, s, H-11), 7.13(1H,
d, J=8.6 Hz, H2'), 6.82(1H, d, J =8.6 Hz,
H-3"), 6.82 (1H, d, J =8.6 Hz, H-5"), 7.12
(1H, d, J=8.6 Hz, H-6");"” C-NMR (CDCl,, 125
MHz) 6: 69.8 (C-2), 47.7(C-3), 199.8 (C4),
103.8(C4a), 145.4(C-5), 131.1(C-6), 149.0
(C-7), 133.3(C-8), 147.8(C-8a), 32.2(C9),
61.7(C-10), 62.0(C-11), 130.2(C-1"), 130.6(C-
2"y, 115.9 (C-3"), 154.7 (C4'), 115.9 (C-5"),
130.6(C-6") o LA b %4 55 SCHR R 38 7 B dhs S A —
' W E AL S Yl 6-hydroxy-7-0-methyl-3 | 9-di-
hydropunctatin, 2§ e 4 th h B 1451

fbEW 4: WHEAAOKAK, ESI-MS 45 H sy 75
FEm/z361 [M + H] ", ERHS T8 8360 25
% 'H-NMR " C-MNR 5§ £cdls, HEBfba 027X
% C, Hyy O, H-NMR (CDCL,, 500 MHz): & 4.35
(1H, dd, J =11.5, 4.6 Hz, H-2a), 4.19 (1H,
dd, J=11.5, 7.5 Hz, H2b), 2.85(1H, m, H-
3). 6.11(1H, s, H6), 3.18(1H, dd, J=13.8,
4.6 Hz, H9a), 2.67(1H, dd, J=13.8, 10.3 Hz,
HOb), 3.89 (1H, s, H-10), 3.77 (1H, s, H-
11), 6.81(1H, d, J=2.3 Hz, H2'), 6.80(1H,
d, J=8.6 Hz, H5'), 6.72(1H, dd, J=8.6, 2.3
Hz, H6'), 3.88 (1H, s, H-7');" C-NMR (CDCL,,
125 MHz)8: 69.7(C-2), 47.2(C3), 198.5(C4),
102.8(C4a), 160.6(C-5), 93.2(C-6), 161.7(C-
7), 129.7(C-8), 154.0(C-8a), 32.6(C-9), 56.7
(C-10), 61.8(C-11), 131.0(C-1"), 115.6(C-2"),
146.1(C3"), 145.8(C4’), 111.1(C5'), 121.0
(C-6"), 56.5(C-7"), LA k¥ 5 30 48 1 %L
A2, BEEMGY N 7,4 -di-0-methyl-3'-

hydroxy-3 ,9-dihydropunctatin, & & IR M\ 22 & HH 0 55
5],

AW S: RE AR, ESI-MS 45 s+ 5
FWem/z277 [M + H] ", #REASTEH276; 45
%' H-NMR " C-MNR 3% %cdls, L& 9o 75X
% C,, H, O,;' H-NMR ( CDCl,, 500 MHz): § 4.33
(1H, d, J=11.6 Hz, H2a), 422(1H, d, J =
11.6 Hz, H-2b), 7.75(1H, d, J=8.8 Hz, H-5),
6.58(1H, brd, J=8.8 Hz, H-6), 6.37(1H, brs,
H-8), 2.83 (1H, d, J =14.8 Hz, H9a), 2.73
(1H, d, J=14.8 Hz, H9b), 7.52(1H, brs, H-
2'), 4.98 (2H, overlap, H-3");" C-NMR ( CDCI,,
125 MHz)§: 74.9(C-2), 73.5(C-3), 194.5(C4),
113.5(C4a), 130.8(C-5), 112.6 (C-6), 167.2
(C-7), 103.7(C-8), 165.1(C-8a), 31.2(C9),
128.6 (C-1"), 152.4 (C-2"), 72.5(C-3"), 177.4
(C-5") o Lh - Hd 5 SClk i a8 i ol e A — 57
W E AL A Y R (3R)-3, 7-dihydroxy-3- [ furan-2’
(5H)-one | chroman-4-one, IR MNEXHFNHE
(CEI

kG 6. REAK AR, ESI-MS 45 s+ 5
FWEm/z259 [M + H] ", ERHES T2 8258, 45
% 'H-NMR " C-MNR 3% %0dls, L& i s 75X
% C,, H,, O5;' H-NMR ( CDCl,, 500 MHz): & 7.12
(IH, d, J=8.4 Hz, H-1), 6.72(1H, dd, J =
2.4, 8.4 Hz, H2), 6.68(1H, d, J=2.4 Hz, H-
4), 4.49 (1H, s, H6), 6.73 (1H, s, H-8),
6.73(1H, s, H-11);”C-NMR(CDCl,, 125 MHz)$§:
131.4(C-1), 113.6(C-2), 159.9(C-3), 109.1(C-
4), 159.3 (C4a), 79.1 (C-6), 208.2 (C-7),
125.2(C-7a), 117.8 (C-8), 145.9(C9), 145.7
(C-10), 117.7(C-11), 132.0(C-11a), 127.5(C-
11b) . DA EHHs 5 SCHRIR 8 P Bos 3 A — 5107, %
W EAL S W R (aS)3,9, 10-trihydroxy-7-hydro-6 H-
dibenz-[ b, d] oxocin-7-one, ;B IR N4 45
135,

EWT: REOH A, ESI-MS 45 H 75
FlEm/z345 [M + H] ", $#2R-H T k3465 %%
%' H-NMR " C-MNR 3§80, b & 990 75X
4 CisHig 0,3 H-NMR ( CDCl,, 500 MHz): & 3.98
(IH, d, J=11.4 Hz, H2a), 3.94(1H, d, J =
11.4 Hz, H-2b), 6.51(1H, s, H-8), 2.85(1H,
d, J=10.8 Hz, H9a), 2.82(1H, d, J=10.8 Hz,

<493 -



01744 H #H19% Ha4W

FEI T2 Mod Chin Med

Apr. 2017 Vol. 19 No.4

H9b), 7.14(1H, d, J=8.7 Hz, H2'), 6.86(1H,
d, J=8.7 Hz, H-3"), 6.86(1H, d, J=8.7 Hz, H-
5"), 7.14(1H, d, J=8.7 Hz, H-6"), 3.76 (3H,
s, 5-OMe), 3.72(3H, s, 6-OMe), 3.86(3H, s,
7-OMe), 3.75(3H, s, 4’-OMe) ;" C-NMR ( CDC,,
125 MHz)68: 71.6(C-2), 72.3(C-3), 192.0(C4),
106.9(C4a), 153.8 (C-5), 137.3(C-6), 159.1
(C-7), 96.8(C-8), 158.9(C-8a), 38.9(C9a),
127.3(C-1"), 131.7(C=2"), 113.4(C-3"), 158.1
(C4'), 113.3 (C-5"), 131.7 (C-6"), 61.4 (5-
OMe), 60.9 (6-OMe ), 56.4 (7-OMe ), 55.1 (4'-
OMe) o DA %55 SCHRIRAE i B s A — 3, i
REAL G W R (3R) -3-hydroxy-3-(4'-methoxybenzyl ) -
5,6, 7-trimethoxychroman-4-one, A 1 IR M 2 & i 43
[l

L&Y 8. RE MM A, ESI-MS 25 i 75
TWEm/z375 [M + H], #RH T80 3745 45
£'H-NMR " C-MNR ¥ 54, HEWiiE A 9000 50 F 28
5 Cy Hy, 0,3 H-NMR ( CDCL,, 500 MHz): § 3.97
(IH, d, J=11.3 Hz, H-2a), 3.93(1H, d, J =
11.3 Hz, H-2b), 6.50(1H, s, H-8), 2.78 (1H,
d, J=10.7 Hz, H9a), 2.75(1H, d, J=10.7 Hz,
H9b), 7.03 (1H, d, J =8.5 Hz, H-2"), 6.68
(1H, d, J=8.5 Hz, H-3"), 6.68(1H, d, J=8.5
Hz, H-5"), 7.01(1H, d, J=8.5Hz, H-6"), 3.75
(3H, s, 5-OMe), 3.69 (3H, s, 6-OMe), 3.87
(3H, s, 7-OMe);"” C-NMR ( CDClL,, 125 MHz) §:
71.3(C-2), 72.8(C-3), 192.0(C4), 106.9 (C-
4a), 153.9 (C-5), 137.5(C-6), 159.3 (C-7),
96.7(C-8), 158.8(C-8a), 38.8(C9a), 125.9(C-
1), 131.5(C-2"), 114.8 (C-3"), 156.4 (C4'),
114.7(C-5"), 131.6 (C-6'), 61.3(5-OMe), 60.9
(6-OMe) , 56.4(7-OMe) . LA b %4 5 SCHR i 18 1Y
PR SEA—, S E A M (3R) -3-hydroxy-
3-(4'-hydroxybenzyl ) -5, 6, 7-trimethoxychroman-4-one ,
N ERMNZE o2l

G 9: WE AR AR, ESI-MS 45 075
FWm/z371 [M + H] ", #REHA0TEF370; 45
% 'H-NMR " C-MNR 3§ £cdls, b s i 7K
4 Cp Hig 0,3 H-NMR ( CDCl,, 500 MHz): & 4.46
(IH, dd, J =5.0, 11.5 Hz, H-2a), 4.28 (1H,
dd, J=8.0, 11.5 Hz, H-2b), 2.81 (1H, m, H-
3), 3.23 (1H, dd, J = 4.5, 14.0 Hz, H9a),

<494 .

2.69 (1H, dd, J =10.5, 14.0 Hz, H9b), 6.73
(1H, d, J=1.5 Hz, H2"), 6.78 (1H, d, J =
8.0 Hz, H-5"), 6.69 (1H, dd, J=1.5, 8.0 Hz,
H-6"), 5.99(2H, s, -0-CH,-0-), 2.12(3H, s, 6-
CH,), 10.22 (1H, s, CHO), 3.95 (3H, s,
OCH,) ;" C-NMR (CDCl,, 125 MHz)§: 70.1(C-2),
48.7(C-3), 190.1(C4), 168.8(C-5), 114.7(C-
6), 167.1(C-7), 106.9(C-8), 33.1(C9), 165.8
(C-10), 107.7(C-11), 132.0(C-1"), 109.8 ( C-
2'), 148.8 (C3"), 147.1 (C4'), 109.1 (C5"),
122.7 (C-6"), 101.9 (-0-CH,-O0-), 7.7 (6-CH, ),
193.0(CHO), 62.5(0CH;) . Lk %ds 5 SCHk 4z 8
RO H A — B, B E AN 5-methoxy-6-
methyl-7-hydroxy-8-aldehydo-3-( 3", 4’-methylenedioxy-
benzyl ) chroman-4-one,

LGP 10: EEEKKR, ESI-MS 4o 15
TWEm/z375 [M + H] ", $ORH RN 3745 45
& H-NMR " C-MNR 5§ 8cfla, W1 & 459 > 7 <
} Cy H,, 0,3 H-NMR ( CDCl,, 500 MHz): & 4.37
(1H, dd, J =4.5, 11.0 Hz, H-2a), 4.24 (1H,
dd, J=7.0, 11.0 Hz, H-2b), 2.93 (1H, m, H-
3), 3.17 (1H, dd, J =5.0, 14.0 Hz, H9a),
2.68 (1H, dd, J =10.0, 14.0 Hz, H9b), 6.43
(1H, d, J=2.0 Hz, H-3"), 6.40(1H, dd, J =
2.0, 8.5 Hz, H-5"), 6.95(1H, d, J=8.5 Hz, H-
6'), 2.11 (3H, s, 6-CH; ), 3.75 (3H, s, 4'-
OCH,), 3.79(3H, s, 5-OCH,), 3.80(3H, s, 8-
OCH,) ;" C-NMR (CDCI,, 125 MHz)§8: 69.8(C-2),
47.6(C-3), 193.6(C4), 155.7(C-5), 113.2(C-
6), 156.8(C-7), 132.2(C-8), 27.5(C9), 154.9
(C-10), 108.1(C-11), 117.5(C-1"), 156.6 ( C-
2"), 101.8 (C3"), 160.3 (C4'), 104.9 (C5"),
131.5(C-6"), 7.6(6-CH;), 60.5(4'-OCH,), 54.8
(5-0CH,), 60.6(8-0CH, ). DI I Hci 5 ki it
BRI A — 80, WA YR 5,8, 4 -trime-
thoxy-6-methyl-7 ,2’-dihydroxy-3-benzylchroman-4-one ,

4 @AREEEERR

VEHR 3 Ff AR Bb R 40 Ak (A-549, HL-60,
BEL-7402, Wy A7 A RHBe) , KA MTT 354
IrEAAR LAY (1 ~10) BEATIRSMR O 25 5 P o
GUREWIALEY 1. 6. 7 HAT i 240 (A-
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549) W, TC{HAr5 0 10.1, 13.5, 8.0 jumol LY R FFR,2011,27(5) :549-551.
BEEE N PIVERT REG (W 11 25 SR TRIZE R ) 1Cs, (3] ARUE SRR dRig b A S mAEA SRR LRLI]. Eis
{430 pmol L', & 2 4 % ,2004,38(6) :59-61.
[4] ZRE, 54, 208 2AFRSAA[] ] FER
5 i A P 25,2009,11(11) :21-22.
BB AL e 2o A b [5] ;‘Li}%:ﬁ,%%,?l‘ﬂﬂ&%,%. KR & 5t & B W AT R it
TS = = o ’ B [J]. 255 54R,2007,42(2) :118-126.
B BAT RAF PR IE P, RZ LY (6] Alali F, Elelimat T, Albataineh H, et al. Cytotoxic ho-
9T, DATE R IE I DA 22 4 rh AR AT 1Y 5 e B R 2K moisoflavones from the bulbs of Bellevalia eigii[ J].J Nat
e o A A iR P e B b o AR SCHGE 1 10 A Prod,2015,78(7) :1708-1715.
SR BEARIN SRR SY, H 8 N EM [7] Cuong T D,Hung T M,Kim J C,et al. Phenolic compounds
AR R A AR, IR EESE TR from Caesalpinia sappan heartwood and their anti-inflamma-
P, 22240 IR i Th B 5 0 R 4R 4t T e tory activity[ J].J Nat Prod,2012,75(12) :2069-2075.
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