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Chemical Constituents of Semi-Mangrove Plant Excoecaria agallocha L.
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Abstract : The chemical constituents of semi-mangrove Excoecaria agallocha L. collected at Hainan island, China were i-
solated by silica gel column chromatography and preparative HPLC. Fifteen compounds were finally obtained from the
EtOAc extract of E. agallocha L. On the basis of modern spectral data,they were identified as ( * ) -syringaresinol (1),
( +)-medioresinol (2),( % )-buddlenol C (3) ,threo-buddlenol C (4),( +)-ficusesquilignan A (5),(-)-(7R,7'R,
7''S,85,8'S,8"'S)4",4" -dihydroxy-3,3",3"",5,5",5"'-hexamethoxy-7,9":7" ,9-diepoxy-4,8"'-oxy-8 ,8'- sesquineolig-
nan-7"',9"'-diol (6) ,salicifoliol (7) ,cleomiscosin C (8) ,curcasinlignan A (9) ,scopoletin (10) , fraxidin (11) ,iso-
fraxidin (12) , aurantiamide (13) ,aurantiamide acetate (14) ,syringaldehyde (15). Compounds 2-15 were isolated from

this plant for the first time.
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Fig. 1  Chemical structures of compounds 1-15
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YMC A 5], YMC G, 53545 (250 mm x 10 mm, 5
pm) |, B34l 2 R (P2 Merck 23 w)) , 73 4l
PR S U0 R R SR 2

T R P LL R A TR BR IO % T 2008 4F 11 2%
T ENE R LR, B R I 2t
FEHD 2 BE 7 M 5 G 8 ( Excoecaria agallocha
L. ) o FEABRACRAT T RE B K22 257 Be i 1 25 ) i
FEH L

2 RESESE

P PROVHRR B (T kg) B ] 95% L1
FRPEE S WK, WUR A 5 1S B R 268.7 g H
AIRE G R A Bk R LT | IE T BEA i A
BB LR CFRAI) 51.9 g, ZIEAHREEE (100-
200 H)#Er S, LA HBE(V g/ Vg = 100: 0
50:1.30:1.,20:1.,10:1.5:1.1:1) BBV, 153
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3 GHEE

wEM1 TLEWMIRY, 5 TEN . ESI(-)-
MS m/z 417.21 [M-H]", 2% Xk C,, Hy, O,.'H
NMR ( CDCL, ,400 MHz) §:6.58 (4H,s,H-2,H-2",
H-6,H-6"),5.52 (2H,s,4,4’-OH) ,4.72 (2H,d,J
=4.10 Hz,H-7,H-7"),3.09 (2H, m, H-8, H-8"),
4.28 (2H,dd,J =9.2 Hz,7.2 Hz, H9b, H9b'),
3.90 (12H,s,3,3",5,5'-0CH, ), 3.92 (2H, over-
lapped ,H-9a, H-9a") ;" C NMR ( CDCL,, 100 MHz)
5:132.5 (C-1,C-1"),103.1 (C2,C2",C-6,C-6"),
147.6 (C-3,C3",C5,C-5"),134.7 (C4,C4"),
86.5 (C-7,C-7"),54.8 (C-8,C-8"),72.2 (C9,C-
9'),56.8 (3,3',5,5'-0CH,) . Lk _b%#s 5 3cmk™
i3, HI s E G 1 (=) -THER.

wEw?2 wREGPN, 5% TEJ . ESI(-)-
MS m/z 387.24 [ M-H] ", % Xk C,, H,, 0,,'H
NMR ( CDCl,,400 MHz) §:6.58 (2H,s, H2', H-
6'),5.50 (1H,s,4-OH) ,5.61 (1H,s,4’-OH) ,4.75
(1H,d,J=4.5 Hz,H-2),3.10 (2H,m,H-1,H-5),
4.72 (1H,d,J =4.6 Hz,H-6) ,4.27 (2H,m,H4b,
H-8b),6.90 (2H,m,H-2"" H-5'"),6.80 (1H,dd,J
=1.8 Hz, 8.0 Hz, H6''),3.90 (6H, s, 3", 5'-
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OCH,),3.91 (3H,s,3''-OCH,),3.88 (2H, m, H-
4a,H-8a);"”C NMR (CDCl,,100 MHz) §:133.0 (C-
1'),102.8 (C2',C-6"),147.3 (C-3",C-5"),145. 4
(C4'),54.2 (C-1),54.5 (C-5),86.1 (C2),71.7
(C4),86.3 (C6),72.0 (C-8),132.3 (C-1""),
108.7 (C2'"), 146.8 (C-3""), 134.4 (C4"),
114.4 (C-5""),119.1 (C-6""),56.5 (3',5'-OCH,) ,
56.1 (3"-OCH,) . LA b%cdi 5 ek 4l —%,
WHEEY 2 H( +)-ZHBIER,

wEW3 ik, B TN . ESI(-)-MS
m/z613.34[ M-H]", /3 7k C, Hi 0, ,'H NMR
(CDCl, ,400 MHz) 8:6.65 (2H,s,H2,H-6) ,6.61
(2H,s,H-2',H-6") ,4.80 (2H,m,H-7,H-7"),3. 14
(2H, m, H-8', H-8),4.33 (2H, m, H9a, H9"a),
6.98 (1H,s,H-2""),6.88 (1H,d,J =8.1 Hz, H-
5'"),6.77 (1H,dd,J=1.8 Hz,8.3 Hz,H-6"") ,5.02
(1H,brd,H-7"") ,4.15 (1H,m,H-8""),3.52 (1H,
brd,H9''b),3.92 (15H,s,3,5,3",5',3""-0CH, ),
3.96 (3H, m, H9b,H-9'b,9""a),5.61 (1H,s,4-
OH),5.54 (1H,s,4"-OH),5.02 (1H, brd, H-
7'");"C NMR (CDCl,, 100 MHz) §:137.9 (C-1),
153.6 (C-3,C-5),134.36 (134.40) (C4),86.1
(C-7),54.58 (54.62 ) (C-8),72.19 (72.23) (C-
9),132.1 (C-1"),102.9 (C-2,C-6,C2",C-6"),
147.3 (C-3",C-5"),134.48 (C4'),86.1 (C-7"),
54.5 (C-8"),71.88 (71.90) (C9"),131.4 (C-
1'),108.4 (C-2""),146.7 (C-3""),145.0 (C4""),
114.3 (C-5'"),119.0 (C-6""),72.63 (72.66) (C-
7'"),87.21 (87.25) (C-8'"),60.7 (C9'),56.5
(3, 5-0CH; ), 56.4 (3',5'-OCH, ), 56.1 (3''-
OCH,) o DA% 5 ek 43l — B, DR 2
A3 F( £)-buddlenol C,

Em4 ik, His TE 5. ESI(-)-MS
m/z613.38[ M-H]", 70 7= & C;, Hi 0,,,'H NMR
(CDCl,,400 MHz) §:6.58 (2H,s,H2,H-6),6.62
(2H,s,H-2" ,H-6") ,4.75 (2H,m,H-7,H-7"),3. 10
(2H, m, H-8,H-8"),4.30 (2H, m, H9a, H9"a),
6.96 (1H,brs,H2'"),5.53 (1H,s,4''-OH) ,6. 87
(1H,m,H-5""),6.95 (1H,m,H-6"") ,5.01 (1H,d,J
=8.7 Hz,H-7"") ,3.56 (1H,m,H-9""a) ,3.32 (1H,
m,H9'b),3.90 (15H,s,3,5,3",5',3""-0CH, ),
3.94 (3H, m, H8'', H9b, H9' b);"” C NMR
(CDCl,,100 MHz) §:138.1(C-1),103.0 (C-2,C-

2',C6,C6"),153.4 (C3,C-5),134.6 (C4,C-
4'),86.2 (C-7),54.7 (C-8),72.3 (C9),132.1
(C-1",C-1""),147.4 (C-3",C-5"),86.1 (C-7"),
54.5 (C-8'),72.0 (C9'),110.0 (C=2""), 146.7
(C-3""),145.6 (C4'") 114.5 (C-5""),120.6 (C-
6''),74.3 (C-7'"),89.3 (C-8""),60.8 (C9"),
56.6 (3,5-0CH,),56.5 (3',5'-OCH,),56.2 (3"'-
OCH,) o DU b 5 ekt 4 — 2, R 2 1k
&%) 4 K threo-buddlenol C,

wEWSs ok, BiE TE M. ESI(-)-MS
m/z 583.34[ M-H ], 4> & N C;, H,, O, .'H NMR
(CDCl,,400 MHz) 6:6.7 (2H,s, H-2,H-6),4.8
(2H,dd,J =1.6 Hz,8.3 Hz,H-7,H-7") ,3.1 (2H,
m,H-8' H-8),4.3 (2H,m,H9a,H9'a),7.0 (1H,
s,H2""),6.8 (5H, m, H2' H-5' ,H-6',H-5"" H-
6''),5.0 (1H,m,H-7"") ,4.1 (1H,m,H-8""),3.5
(1H,m,H9''b) ,3.91 (12H,s,3,5,3",3"-OCH,) ,
3.97 (3H,m,H9b,H-9'b,9""a) ;" C NMR (CDCI,,
100 MHz) §:138.0 (C-1),102.9 (C2,C-6),153.6
(C-3,C-5),134.4 (C4),86.16 (86.19) (C-7),
54.63 (54.69) (C-8),72.27 (72.30) (C9),
132.9 (C-1'),108.7 (C2"),146.8 (C-3"),145.4
(C4'),114.4 (C-5"),119.1 (C-6"),85.8 (C-7"),
54.2 (C8"), 71.67 (71.70) ( C9'), 131.37
(131.40) (C-1""),108.4 (C-2""),146.7 (C-3""),
145.0 (C4'"), 114.3 (C-5""), 118.9 (C6""),
72.63 (72.66) (C-7""),87.21 (87.26) (C-8'"),
60.7 (C9'"),56.4 (3,5-OCH,) ,56. 14 (3'-OCH,),
56.12 (3"-OCH,) . DI F%d 530k il — 2, Rk
TWEMEY S J( £ )-ficusesquilignan A,

LEme kKR, Hin TEb . ESI(-)-MS
m/z 643. 40 M-H ], 4> Xk C;, H,, 0,5.'H NMR
(CDCl, ,400 MHz) §:6.70 (2H,s,H2,H-6),6.65
(2H,s,H2" ,H-6") ,4.78 (2H,t,] =4.6 Hz H-7 H-
7'),3.11 (2H, m,H-8,H-8") ,4.30 (2H, m, H9a,
H9'a),6.61 (2H,s,H2"" ,H6"") ,5.04 (1H,d,J =
8.8 Hz,H-7""),3.35 (1H, m,H9'"a),3.61 (1H,
m,H-9''b) ,3.92 (6H,s,3"",5"-OCH;) ,3.93 (6H,
s,3",5'-0CH, ), 3.95 (6H, s, 3, 5-0CH, ), 3.97
(3H,m,H-8"" ,H9b,H9'b) ;" C NMR ( CDCL,, 100
MHz) §:138.0 (C-1),102.8 (C2,C-2",C-6,C-6"),
153.3 (C-3,C-5),134.6 (C4),86.1 (C-7),54.6
(C-8),72.2 (C9),132.1 (C-1"),147.3 (C-3",C-
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5"),134.7 (C4'),86.0 (C-7"),54.5 (C8"),71.9
(C9"),131.1 (C-1""),104.1 (C-2""),147.1 (C-
3",C-5"),134.5 (C4'"),102.8 (C-6""),74.5 (C-
7'),89.3 (C-8'"),60.8 (C9'"),56.5 (3,5,3",5'-
OCH,) ,56.4 (3",5""-0CH,) . LA F2d 5 Scik™
HoE — 2, s et &% 6 4 (-)-(7TR,7'R,7"'S,
85,8'S5,8"'S)4',4" -dihydroxy-3,3",3"",5,5",5"'-
hexamethoxy-7,9": 7", 9-diepoxy4, 8'"-oxy-8 , 8'-ses-
quineolignan-7"",9""-diol ,

WEWMT HEOKMAK, 5ET AN, ESI(-)-MS
m/z249. 18 [M-H ], 4> 7= & C,H,0,,'H NMR
(CDCl,, 400 MHz) 6:3.45 (1H, m, H-1),4.50
(1H,m, H4a),4.33 (1H,d,J =9.4 Hz, H4b),
3.12 (1H,m,H-5) ,4.61(1H,d,/J=7.1 Hz,H-6),
4.37 (1H,d,J =9.4 Hz,H-8a),4.19 (1H,d,J =
9.4 Hz,3.6 Hz,H-8b),6.90 (2H, m,H-2',H-6"),
6.80 (1H,d,J =8.0 Hz,H-5"),3.91 (3H,s,3'-
OCH,),5.65 (1H,s,4’-OH) ;" C NMR (CDCl,, 100
MHz) §.48.3 (C-1),178.4 (C-2),70.0 (C4),
46.4 (C-5),86.3 (C-6),70.2 (C8),131.2 (C-
1'),108.6 (C-2"),147.2 (C-3'),146.3 (C4'),
114.7 (C-5"),119.5 (C-6"),56.4 (3'-OCH,), DA
EHOE S Sk R B et A T R
salicifoliol ,

WEWS HEOE N, 5iE T, ESI(-)-MS
m/z415.23[ M-H ], 4> 7R N C, H,y O,.'H NMR
(CDCL,,400 MHz) 6:6.36 (1H,d,J =9.5 Hz, H-
3),7.66 (1H,d,J =9.5 Hz,H4),6.57 (1H,s,H-
5),6.70 (2H,s,H-2",H-6") ,5.06 (1H,d,J =8.28
Hz,H-7"),4.14 (1H,m,H-8"),3.61 (1H,d,J =
11.7 Hz,H-9’a) ,3.98 (1H,d,J=13.0 Hz,H9'b),
3.94 (6H,s,3",5'-0CH; ) ,3.92 (3H,s,6-0CH,),
2.30 (1H,brs,9'-OH ),5.65 (1H,s,4’-OH) ;" C
NMR (CDCI,,100 MHz) §:161.0 (C-2),114.3 (C-
3),144.0 (C4),100.4 (C-5),146.1 (C-6),137.6
(C-7),132.3 (C-8),139.0 (C9),111.8 (C-10),
126.2 (C-1"),104.6 (C-2',C-6"),147.5 (C-3',C-
5"),135.8 (C4'),77.0 (C-7"),78.5 (C-8'),61.4
(C9"),56.6 (3',5'-0OCH,) ,56.5 (6-OCH;), VI I
Bt 5 ek Rl — 50 Rt E e A Y 8 W RK
KE Co

wEM TR, HiE TR ESI(+)-
MS m/z357.17 [M+H] ", 5 ¥k C,yH,y O, ' H

NMR (CDCL,,400 MHz) 8:6.89 (3H,s,H-2,H4,
H-6),5.64 (1H,d,J=7.1 Hz,H-7),3.68 (1H,m,
H-8),3.97 (2H,m,H9),7.04 (1H,s,H2"),7. 14
(1H,s,H-6"),7.42 (1H,d,J =15.9 Hz, H-7"),
6.60 (1H,dd,J =7.8 Hz,15.8 Hz, H-8") ,9.64
(1H,d,J=7.8 Hz,H9"),3.87 (3H,s,3-0CH, ),
3.93 (3H,s,5-0CH,) ;" C NMR (CDCI,,100 MHz)
5:132.4 (C-1),119.7 (C-2),147.0 (C-3),114.7
(C4),146.2 (C-5),109.0 (C-6),89.2 (C-7),
53.2 (C-8),64.2 (C9),128.4 (C-1"),112.4 (C-
2'),145.1 (C-3"),151.8 (C4'),129.3 (C5"),
118.4 (C-6"),153.2 (C-7"),126.7 (C-8"),193.8
(C-9'),56.2 (3-0CH,),56.3 (3'-OCH,) ., Dk %k
o5 3k R E B I E LS 9 H curcas-
inlignan A,

LEWI0 REas S, S TE M. ESI(-)-
MS m/z 191.08[ M-H] ", 43+ ¥k C,,H 0, .'H NMR
(CD,COCD, ,400 MHz) §:6.18 (1H,d,J=9.58 Hz,
H-3),7.85 (1H,d,J=9.58 Hz,H4) ,6.81 (1H,s,
H-5),8.79 (1H,s,7-0OH),3.90 (3H,s,6-0CH, ),
7.20 (1H,s,H-8) ;" C NMR (CD,COCD,,100 MHz)
5:160.4 (C2),112.4 (C-3),143.8 (C4),109.0
(C5),150.2 (C6),150.9 (C-7),102.8 (C-8),
145.1 (C9),111.1 (C-10),55.8 (6-OCH,), L
Bl 53k s — 8, IR E LA 10 h AR
BEs,

e [ lE®BMHKR, 5in TE0, N
i, ESI(-)-MS m/z 221.09[ M-H ], 4>+ C,,
H,,0,,'H NMR (CDCI,,400 MHz) §:6.3 (1H,d,J
=9.58 Hz,H-3),7.6 (1H,d,J=9.58 Hz,H4) ,6.5
(1H,s,H-5),3.9 (3H,s,6-0CH, ) ,4.0 (3H,s,8-
OCH,);"”C NMR (CDCL,, 100 MHz) §:160.4 (C-
2),115.5 (C-3),143.8 (C4),100.4 (C-5),149.9
(C-6),140.0 (C-7),137.6 (C-8),138.1 (C-9),
114.4 (C-10),56.4 (6-0OCH,),61.6 (7-OCH,),
DA B 5 Sk o A — B, DR E A S
11 hEER,

EWI12 HEIRE S, 5 TA0, N,
ESI(-)-MS m/z 221. 15[ M-H ], 4%+ % C,, H,,
0,.,"H NMR (CD,COCD,,400 MHz) §:6.2 (1H,d,J
=9.5 Hz,H-3),7.8 (1H,d,J=9.5 Hz,H4),6.9
(1H,s,H-5),3.90 (3H,s,6-0CH,) ,3.96 (3H,s,8-
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OCH,);"”C NMR (CD,COCD,, 100 MHz) §:160.0
(C-2),104.3 (C-3),144.3 (C4),110.7 (C4a),
112.1 (C-5),145.4 (C-6),135.1 (C-7),143.9 (C-
8),143.5 (C-8a),60.5 (C9),55.9(C-10), VI I
B 5 SCHR S R AR — B, e 2 A 12

LEWMI3 [OKKR, 5 TAN, N, ESI
(-)-MS m/z 401.31 [ M-H ], 4% F+ X & C, H,,
O,N,.'H NMR (CDCl,,400 MHz) §:4.78 (1H,m,
H-2),3.26 (1H,dd,J =13.6 Hz,5.9 Hz,H3a),
3.04 (1H,dd, J = 13.6 Hz,8.8 Hz, H3b),7.29
(5H,m,H-5,H-6,H-7,H-8 ,H9) ,7.72 (2H,dd,J =
1.5 Hz,8.0 Hz,H-3',H-7"),7.44 (2H,t,] =7.8
Hz,H4' H-6'),7.53 (1H,m,H-5") ,4.09 (1H,m,
H-1""),2.78 (1H,dd,J=13.8 Hz,7.5 Hz,H-2""a) ,
2.68 (1H,dd,J =13.8 Hz,7.4 Hz, H2"'b),7.08
(2H,d,J =7.5 Hz,H4'' ,H8""),7.13 (3H,m, H-
5" H-6"",H-7""),3.43 (2H,m,H-9""),6.83 (1H,
d,J=7.6 Hz, B-NH),5.98 (1H,d,J =8.2 Hz, a-
NH),2.17 (1H,s,-OH);"” C NMR ( CDCl,, 100
MHz) §:170.9 (C-1),55.4 (C2),38.8 (C-3),
137.4 (C4),128.8 (C-5,C-9),129.5 (C-6,C-8),
127.3 (C-7),167.3 (C-1"),133.7 (C2"),128.7
(C3",C-7"),127.2 (C4',C-6'),132.1 (C5"),
53.0 (C-1""),37.0 (C2""),136.9 (C-3""),129.0
(C4'",C8""),129.3 (C-5"",C-7""), 126.8 (C-
6''),63.6 (C-9") . LI ¥ 5 3cik " s —3%,
PR S Ak 5 13 R 4 (AR e I

EW 14 s &, S TE b . ESI(-)-
MS m/z 443. 18 [M-H ", 43+ C,, H, O,N,,'H
NMR (CDCl,,400 MHz) 6:3.81 (1H,dd,J =11.4
Hz,4.3 Hz,H-1b),3.93 (1H,dd,J =11.4 Hz,5.0
Hz,H-la) ,4.34 (1H,m,H-2),2.75 (1H,m,H-3),
4.78 (1H,m,H-2"),3.05 (1H,dd,J =13.9 Hz,8.6
Hz,H3'a),3.22 (1H,dd,J =13.8 Hz,5.8 Hz,H-3’
b),6.07 (1H,d,J =8.5 Hz, CH-CO-NH-CH) ,6. 79
(1H,d,J =7.8 Hz,Ar-NH) ,7.07 (2H,d,J =7.8
Hz,H-5,H9),7.24-7.29 (5H, overlapped, H-5", H-
6’ ,H-7",H-8" ,H9") ,7. 11-7. 18 (3H, overlapped , H-
6,H-7,H-8),7.72 (2H,d,J =7. 3Hz,H-3"" ,H-7"") ,
7.43 (2H,t,]=7.7Hz,H4'" ,H6"") ,7.52 (1H,t,]
=7.4 Hz,H-5"") ,2.01 (3H,s,CH,-CO);"”C NMR
(CDCl,,100 MHz) §:64.7 (C-1),49.6 (C-2),37.6

(C-3),136.8 (C4),129.3 (C-5,C9),128.9 (C-
6,C-8),126.9 (C-7),170.4 (C-1"),55.1 (C=2"),
38.6 (C-3"),136.7 (C4'),128.8 (C-5',C9"),
129.4 (C-6',C-8"),127.3 (C-7"),167.3 (C-1""),
133.8 (C-2""),127.2 (C-3"",C-7""),128.7 (C4"",
C-6""),132.1 (C-5""), 170.9 ( CH,-CO), 20.9
(CH;-CO) o DA b4 5 3ciik ' i — 8, A ki
FEACE Y 14 4 O BERE TR

hEWM1s REOEHBHR, HE TAN
ESI(-)-MS m/z 181.10 [ M-H ", /% F+ Xk C,H,,
0,.'H NMR (CDCl, ,400 MHz) §.7. 14 (2H,s,H-2,
H-6),3.96 (6H,s,-OCH;),9.81 (1H,s,-CHO);
“C NMR (CDCL,,100 MHz) §:128.6 (C-1),106.9
(C-2,C6),147.6 (C-3,C-5),141.0 (C4),56.7
(-OCH,) ,191.0 (-CHO) , L) I $de-5 3k’ "™ 4
— 3, i e e G 15 0 T il

Bigt: 2 LxedagR R aRAFEAELE LR
B (81473133) A= - W w2k iz A H ¥ 22 + ;A
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MR R KD 601 B d K F PR A FE
R R B A NS

S 3k

1 Li MY, Xiao Q, Pan JY, et al. Natural products from semi-
mangrove flora:source, chemistry and bioactivities. Nat Prod
Rep ,2009,26.281-298.

2 Flora of China Editorial of Committee of Chinese Academy of
Sciences ( H1[E Rl APt Y B i Z: 5143) . Flora of China
(HEFEY ) . Beijing: Science Press,1997.44(3) ,6.

3 Wang JD ( E4%#5), Dong ML (# £ ), Zhang W (5K
) ,et al. Chemical constituents of mangrove plant Excoecar-
ia agallocha L. Nat Prod Res Dev ( RIRF=WIWIFR 5T %) ,
2006,18:945-947.

4 Yin BW,Shen LR,Zhang ML, et al. Chemical constituents of
plants from the genus Excoecaria. Chem Biodivers, 2008 ,5 .
2356-2371.

5 Kan SQ,Chen GY,Han CR,et al. Chemical constituents from
the roots of Xanthium sibiricum. Nat Prod Res, 2011, 25
1243-1249.

6 Zhang Q (73 ),Sun LR (#MFEFH). Study on chemical
constituents Serissa serissoides DC. Chin Tradit Herb Drugs
(th®2y) ,2006,37.672-673.

7 Cui YL (#253%) ,Mu Q (%) ,Hu CQ (W]H7T). Stud-
ies on the phenylpropanoids from Caragana rosea. Nat Prod

Res Dev ( KERF=WItit o8 59 k& ) ,2003 ,15:277-283.



Vol. 29 TEPRNEAE - v (5196 B 1 LR ATL I8 2 (0 fh 2 S A AF 5 57
8 Li W (Z=f) ,Mei WL (M3CH]) ,Wang H (£ R) et al. Chemical constituents of the branches and leaves from Beau-

10

11

12

13

Chemical constituents from stems of Aquilaria sinensis
(Lour. ) Gilg. Chin J Mater Med ( A [EH252%5%) ,2013,
38.2826-2831.

Xiong L,Zhu CG,Li YR, et al. Lignans and neolignans from
Stnocalamus affinis and their absolute configurations. J Nat
Prod ,2011,74 :1188-1200.

Lv] (B#) ,Jia LY (3% =), Yuan JZ ( ZAE). Isola-
tion and identification of the chemical constituents from pine
needle of Pinus koraiensis Sieb. et Zucc. J Shenyang Pharm
Univ (VEFHZSFIR25441) ,2011,28(1) :21-24.

Wang Y (E£#)),Si-Ma SD ("] SAfF}) ,Li IX (ZE4EHET) ,
et al. Study on chemical constituents Eupatorium odoratum.
Chin Tradit Herb Drugs (W ¥E2%) ,2012,43.2351-2355.
Xu JJ, Tan NH. New lignans from Jatropha curcas Linn. Z
Naturforsch B,2012,2.176-180.

Wang P ( £15) ,Song QS (KRIER) , Xu W (1&EF) et al.

16

17

18

montia grandiflora. Chin Tradit Herb Drugs ( W ¥ 25),
2009,40 :1549-1551.

Hu HB,Zheng XD, Jian YF et al. Constituents of the root of
Anemone tomentosa. Arch Pharm Res,2011,34.1097-1105.
Ma XX (Z2%EE) ,Luo G (Z W), Yin XY (F/NI) et
al. Study on chemical constituents Chloranthus fortunet. Lish-
izhen Med Mat Re (P2 EEEZY) ,2014,25.272-273.
Zan K (ZE5T) ,Chen XQ (BRAEW) . Fu Q (FH) et al.
Chemical ingredients isolated from the aerial parts of Artemis-
ta anomala. J Chin Pharm Sci,2010,19:95-99.

Tang J (1% ) , Tewtrakul S, Wang ZT ( FI§¥%) et al. Au-
rantiamide acetate from stem of Zanthoxylum Dissitum Hems-
ley. J Chin Pharm Sci,2003,12(4) :231-233.

Zhang X (5k35),Gao H ({552 ),Wang NL (ET5F]) , et
al. Phenolic components from Dendrobium nobile. Chin Tradit

Herb Drugs ( FRELZY) ,2006,37 :652-655.

(L% 128 W)

2

10

Zhang XS (3/NIE) , Xu XF (#RIEC) | Zhang BQ (3K
) ,et al. Comparison of nutrition components in mushroom
in different Batches. Mod Food SciTechnol ( 3{ACE i BF
$),2012,28.691-694.

Zhang YY ,Li S,Wang XH,et al. Advances in lentinan :Isola-
tion, structure, chain conformation and bioactivities. Food
Hydrocolloids ,2011 ,25 :196-206.

Chen HX, Li SQ. Polysaccharides from medicinal mushrooms
and their antitumor activities. Polysaccharides,?2015,1893-
1910.

Ren L, Perera C, Hemar Y. Antitumor activity of mushroom
polysaccharides: a review. Food Funct,2012,3:1118-1130.
NY/T 1676—2008. Determination of Crude Mushroom Poly-
saccharides (& B H #2285 & 2 190 %€ ) . Beijing: Agri-
cultural Press of China,2008.

Zhu W (2&4f) . Determination of the lentinancontent by an-
throne-sulfuric acid colorimetry. J NorthPharm ( 4t J5 24§
2),2011,8(8) :89.

Wang GJ ( £[E1E),Cao H (HZL) ,Xing JIB (JBRVE) ,et
al. Determination of the lentinanmolecular weight and its
content in lentinaninjection preparation by GPC. Chin Pharm
Affair (FPEZ557) ,2013,27:1090-1094.

Zhang DW (5Kit3C) ,Bai Y (FIME) , Xie CX (HIRALK) et
al. Rapid determination of specnuezhenide in FructusLigust-
rilucidum by near infrared spectroscopy. Nai Prod Res Dev
(RERF=F 5 51 %) ,2015,27:1379-1384.

Gu ZR (&) , Zhang YY (#TIE) , Ding IX (T %

%) ,et al. Rapid determination of ferulicacid and linolicacid

13

14

15

16

in Angelica sinensis by near-infrared diffuse reflectance spec-
troscopy. Nat Prod Res Dev( KK F=¥WF5¢ 51 &%) ,2015,
27 .849-853.

Lei JW (FE#TL) ,Fan MY (B£H]H ), Guo YL (FRHEF]) ,
et al. Rapid determination of costunolide and dehydrocostus-
lactone in Radix Aucklandiae by near-infrared spectroscopy.
Nat Prod Res Dev ( RIXF=#WF5e57F %) ,2014,26:1062-
1066.

Chen B (Bf3it) , Zou XY (4RYE55) ,Zhu W] (ARICHEH) . E-
liminating outlier samples in near-infrared model by method
of PCA-mahalanobis distance. J Jiangsu Univ,Nat Sci( {I.75
Kepa4R, ABHR) ,2008,29(4) :277-279.

Cao DS, Liang YZ,Xu QS,et al. A new strategy of outlier de-
tection for QSAR/QSPR. J CompuiChem ,2010,31:592-602.
Kennard RW, Stone LA. Computer aided design of experi-
ments. Technometrics ,2012,11(1) ;:137-148.

Zheng KY (¥BJFi% ). Studies on model optimization and
model transfer methods of near infrared spectroscopy. Shang-
hai; East China University of Science and Technology ( fE4<
FLTR#) ,PhD. 2013.

Wang M, Zheng KY, Yang GJ, et al. A robust near-infrared
calibration model for the determination of chlorophyllconcen-
tration in tree leaves with a calibration transfer method. Anal
Leit,2015,48 :1707-1719.

Zheng KY ,Li QQ,Wang JJ,et al. Stability competitive adap-
tive reweighted sampling ( SCARS) and its applications to
multivariate calibration of NIR spectra. Chemomlintell Lab

Syst,2012,112(6) :48-54.



