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Chemical constituents in leaves of Vaccinium bracteatum and their
anti-complementary activity
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Abstract: Objective To study the chemical constituents in the leaves of Vaccinium bracteatum and their anti-complementary activity.
Methods The isolation was guided by anti-complementary activity test, compounds were isolated and purified by silica gel and
Sephadex LH-20 column chromatographies as well as preparative HPLC. The structures were identified by the various spectroscopic
data. The compounds were evaluated for the anti-complementary activity in vitro. Results Twenty-eight compounds were isolated
and identified as pentatriacontane (1), hentriantane (2), glutinone (3), friedelin (4), epifriedelanol (5), lupeol (6), oleanolic acid (7),
ursolic acid (8), scopoletin (9), trans-p-hydroxycinnamic acid (10), chrysoeriol (11), apigenin (12), kaempferol (13), maslinic acid (14),
corosolic acid (15), euscaphic acid (16), 2a, 3a-dihydroxyurs-12-en-oic acid (17), 19a-hydroxyoleanolic acid (18), caffeic acid (19),
isoorientin (20), orientin (21), vitexin (22), isovitexin (23), quercetin-3-O-a-L-rhamnoside (24), isoquerecitrin (25), chrysoeriol-
7-0-B-D-glucopyranoside (26), quceritin (27), and luteolin (28). Among them 25 compounds were tested for their anti-complementary
activity and 5, 7, 8, 11—13, 15, 18—20, 23—25, 27, and 28 show the various inhibitions on the complement system towards the
classical pathway. Conclusion Compounds 1, 3, 6, 14—18, 23, 25 are obtained from this plant for the first time. Ursolic acid shows
the strongest activity in vitro with the CHsy of 0.014 mg/mL.
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SR Vaccinium bracteatum Thunb. 2 4E%4E I 3% 4% ( 38 [ Nicolet %y @] ); Brucker ACF—

Bl (Ericaceae) A% )& Vaccinium L. ¥4, N4H
L BEE. BB YE T HORGESE, AR, i
RSB N, BT R OFEARR), H: “F,
R, oRE, 1RYE, BREE, sRpiaiUT. ARER
5, KIESAAI, ok, Hrhhr, bl
SRIE . T PSR B H ik, k.
A, FRIEVL R — i B A7) 5 Lo i
RIS, B, A EIRES, 6
FIPEER, AR 2 D). P22 S R i
(A2 1y AT T HIEE, 32 B R o) Ay B IR =it
SRUSLE N R LG AR H-PURMASE VR 5T,
2 AT RIS EY, RS A A
SRR, IF A RE— 8 T R 1% 2544 B4 5E Bkl o
ARSI IS RO vh oy B4 31 28 MG, 43 %
5E N =+ T4t (pentatriacontane, 1), — -+ %t
(hentriantane, 2). 75#li (glutinone, 3). AR
(friedelin, 4). FKAFEE (epifriedelanol, 5). )5
TRE (lupeol, 6). FIUREE (oleanolic acid, 7).
AERTR (ursolic acid, 8). AR E 55 (scopoletin, 9).
RARTFEIFAE R (trans-p-hydroxycinnamic acid,
10). F[HHF) & (chrysoeriol, 11). /3£ % (apigenin,
12). 11 &) (kaempferol, 13) . L& (maslinic acid,
14). Bt R (corosolic acid, 15). & ik R
(euscaphic acid, 16). 20, 3o0- - FFFERERR (20,
3a-dihydroxyurs-12-en-oic acid, 17). 190-F£FLAE R
&2 (190-hydroxyl-oleanolic acid, 18) . WM (caffeic
acid, 19). Fzi%4F (isoorientin, 20). ZI & {f
Corientin, 21). #LIFFF (vitexin, 22). SF4LIAFT
(isovitexin, 23 ). Mt & % -3-O-0-L- i 2= Bl 17
( quercetin-3-O-a-L-rhamnoside , 24 ). 5 i JZ 4F
(isoquerecitrin, 25). FJ{H R 25-7-0-B-D-1 % Hl
(chrysoeriol-7-O-B-D-glucopyranoside, 26). % %
(quceritin, 27)+ KBEHZE (luteolin, 28). L&Y
1. 3. 6. 14~18. 23. 25 @ M4 1
133 W H A 25 MEGYATHOAMATE PEINRK, 25
RLWAY) 5. 7. 8. 11~13, 15, 18~20. 23~
25, 27, 28 XA MLIRAE I AMA TS B AT AN R R FE )
FHIVE ], b AR IR IR i A H B, 50% 41l
MR (CHsp) 4 0.014 mg/mL.
1 X5

Shimadzu UV—2600PC %! ¢ 41~ 1] W53 6 6 JiE
1% (HAShimadzu’A ] ); Nicolet Impact 410 #2141

300/400/500 B AZ A IEARAX (KL Bruckera v ;s il
A AN AL B ESRHEARTHMEAF)D A
18 5 QuikSep i 4, S QuikSep il s A
WA YMC (250 mm>X 20 mm, 5 pm). Sephadex
LH-20 4 GE Healthcarej= ifi, Amberchrom CG161M
JJROHMHAASH! . 7 22 0 3 FAE (o i e 3 0 15
5N o A B Il TPy ST PR SN TSy GRS TR
TG S A TRH T S5 7=, B
I A oy A4t

M A 2R 2 M2, &R
2y 2 B B orb i R S N B AR Vaccinium
bracteatum Thunb. B,

KR (200~250 g), MEHEARR, 5 HKZELEK
SR, ARIES SCXK () 2011-0622. 4
LN (SRBC) I 35 & H K 2% 2 B 200F
SRR B AR AL
2 HiE
21 EEESE

R T 9 kg, LA 70% ZBEFIRHEEL 2 7%,
FFIX 2 h, BIHPEHOR, IRAR B DRE, W TKE,
WAl . =& b IF TREAREL, 150 ik
AL (150 @) =HFLEHAL (100 @)+ 1E T BEHAL
(210 g) A7 BB AT (150 ), Loy s Ak kT (1,
DUA Tk -BE R 20 (100 @ 1—1 & 1) BhEEE 7S5
4 MBSy (Fr. 1~4), Fr. 1 LA Bk -BE R .05 (50 -
1) 455, BEEY 1 (20 mg), BREIFME ZkE
RRE R, UAT ISR £ B5 (50 1 1) JEATVEM,
=ETSE AR A 2 (50 mg). Fr. 2 ZRER
FEG IS, AT -BE R 406 (25 0 1) BEATURN,
—E s A4 3 (100 mg)- 4 (280 mg).
Fr. 3 ZRERAEARE,  Doq lE-Bie 40 (15 1 1D
ATV, BREMEAY S (300 mg). 6 (350 mg).

SHAFREERAL (100 g) LR ERERAT (3, L
=AU HE (100 0 1>1 0 1) BREVEm, 1535
ARG (Fr. 1~5). Fr. 1 & ARSI, DL 85%
FHREVE s, AR S mL/min, #EFEE 200
uL, FEEh 25 °C, R 210 nm, $l415 24k
&) 7060 mg, t=23.4 min)-8(80 mg, t=25.1 min),
Fr. 2 4 Amberchrom CG161M K, LLK & 30%.
60% FRERLFELEE, WA 60% FRELEILR 7y, FF&
Il 45 S B &) 9 (50 mg). Fr. 3 4 AB-8
MEkE, L 30%. 60%. 90% L EERGEVENE, 532 Fr.
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3-1 (30%LBEUEIE ) Fr. 3-2 (60% LEEEIi
53 Fr. 3-3 (90% SREE S s Fr. 3-1 ZrlicA:
Ok, DA MIE- NI (20 151 0 1) BREVENR, 13
FIAP 10 (35mg); Fr. 3-2 £8 Sephadex LH-20 #¥:
B, RS 2L A 11 (80 mg). 12 (30 mg)-
13 (15mg). Fr.5 SRERAFEE, D=5 -
(10 : 11 @ DEREEVEN, /331 3 M43 Fr. 5-1~5-3;
Fr. 5-1 & AT, L 80% H BEVE i shAH,
AR 5 mL/min, HEFEE 200 pL, FHEh 25 C,
KgAK 210 nm, HI&HELEY) 14 (50 mg, =
19.5min). 15 (70 mg, t=21.2 min); Fr. 5-2 & 2 Afl
HE AR, L 80% HREAE it shAH, B S
mL/min, BEAER 200 pL, AR 25 C, KK
210 nm, %A EMLAY) 16 (10 mg, 1=16.4 min).
17 (15 mg, t=17.6 min). 18 (30 mg, =18.9 min).
IE TEEAL (210 g) 28 AB-8 B fIgHE, LL/K A
30%- 50%- 70% LBERRFEDENL, 192 Fr. 1 (30% 4
VIS 23 ) Fr. 2 (50% LBEVEI AL 53D~ Fr. 3 (70%
LWEDEMGI 57 ) Fr. 1 248 Sephadex LH-20 £ {f 1%,
7K (20 1) YElA3E] 3 N> Fro 1-1~1-3;
Fr. 1-1 £ Amberchrom CG161M #faf:, LI/K A
30%- 60%- 90% HIREEAL BEVEME, A 30% HT L
Wy, 5314919 (10 mg); Fr. 1-2 £ Sephadex
LH-20 (0%, FHE-K (20 1) Wi, BEka
20 (110 mg). 21 (30 mg); Fr. 1-3 32{L54 22
(85 mg); Fr. 2 £ 100~200 HZEWEit:, LAZK I
30%- 60% LFERREVEN, 435 Fr. 2-1 (30% L FF it
) Fr. 2-2 (60%LBELENR 5 ); Fr. 2-1 &
Sephadex LH-20 FE: 3%, HEE-7K (2 0 1) PElit, 13
Ftb &9 23 (25 mg); Fr. 2-2 £ Sephadex LH-20
FEGRE, FRE-K (40 1) Ve, H3AY 24 (25
mg). 25 (20mg). 26 (75 mg); Fr.3 & 100~200
H R BEERE, PLIK K 50%. 70% Z R LRI, 70%
LEVEI /222 Sephadex LH-20 A1fail, FHEELE
W, fEMLAY 27 (150 mg). 28 (50 mg).
22 FMRZHRZAAIEYS (CHs) MEMY
221 HRACH  ELEEZEM (BBS), L 0.5
mol/L Mg® 1 0.15 mol/L Ca®" . ¥4 S5 75 3 (U L %
PRI 12 1000 ¥, A A .
222 AMAEMEANIIE B A R CRMAD
B 12 10 %, FFEXMEMRE 1020, 1240, 1 ¢
80+ 1:160, HUAFIME . FIREAMAK 2% SRBC
% 0.1 mL %T 0.3 mL BBS 1, JB%J, 37 C/K&R

B 30 min, B0 JEHCEIEAE 405 nm A O
FE (A ffi. PA=ZEKEIMGE I A {HAE R A ks
e, ERE B A4 I B ARKMAE BEAE R 1E 5 W
L3 75 PRI SAMAH FE

223 YR MR HAMEATEENDE Bl SR
(I RIMA 3 ) 5 AN TR B AR TR S, DN IE )
BBS. %L 2 A1 2% SRBC. 37 ‘C/KFH A 30 min,
B0 S EL IS VRAE 405 nm AMINSE A (. S [R]
BB A A ] . LS SR B AR Ol X il
DAAER S LB AL A (B TH S il R R Y
HEE, VA CHsofH-

3 H#R
31 H£HERE

AT 1. A i COmBE-B R 418D
IR vt (em™): 2 967, 2 915, 2 857 1 vew,, 1 380 4

Scttss 720 N dcmpe 'H-NMR (400 MHz, CDCl;5) 6: 0.88
(6H, t, J = 6.3 Hz, 2XCHj), d 1.25 (66H, brs,
33X CHy)o Lh 3 5 scikfis — 5, wes et
Fox /B W e iR o

e 2: IS (AT LD IRvee (em )
2962,2916,2 848 1 veus, 1382 4 Sy, 720 N dcnn:
'H-NMR (400 MHz, CDCl3) 6: 0.88 (6H, t, J = 6.7
Hz, 2 X CH3), 6 1.26 (58H, brs, 29 X CH,). L [ ¥ds
HcwkiiE -8, et am 2 =14k

WA 3: Ok (ST %) . 'TH-NMR (300
MHz, CDCl;) d: 1.23 (3H, s, H-23), 1.24 (3H, s,
H-24), 0.82 (3H, s, H-25), 1.10 (3H, s, H-26), 1.03
(3H, s, H-27), 1.17 (3H, s, H-28), 0.96 (3H, s, H-29),
0.99 (3H, s, H-30), 5.69 (1H, m, H-6); “C-NMR (75
MHz, CDCl3) d: 21.7 (C-1), 38.2 (C-2), 215.6 (C-3),
50.2 (C-4), 142.5 (C-5), 121.5 (C-6), 23.7 (C-7), 47.2
(C-8), 352 (C-9), 50.7 (C-10), 34.2 (C-11), 30.5
(C-12), 39.5 (C-13), 38.0 (C-14), 32.1 (C-15), 36.1
(C-16), 30.2 (C-17), 43.2 (C-18), 35.1 (C-19), 28.4
(C-20), 33.2 (C-21), 39.0 (C-22), 24.5 (C-23), 28.7
(C-24), 15.8 (C-25), 19.5 (C-26), 18.5 (C-27), 32.1
(C-28), 34.7 (C-29), 32.5 (C-30). LA %dk 5 Sk
B, WS E Y 3 A .

a4 Ok (4. 'H-NMR (400
MHz, CDCl;) d: 0.88 (3H, d, J = 6.2 Hz, H-23), 0.72
(3H, s, H-24), 0.86 (3H, s, H-25), 1.00 (3H, s, H-26),
1.05 (3H, s, H-27), 1.18 (3H, s, H-28), 1.00 (3H, s,
H-29), 0.95 (3H, s, H-30); “C-NMR (100 MHz,
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CDCly) 6: 22.4 (C-1), 41.6 (C-2), 213.3 (C-3), 58.3
(C-4), 42.3 (C-5), 41.4 (C-6), 18.2 (C-7), 53.2 (C-8),
37.5 (C-9), 59.6 (C-10), 35.7 (C-11), 30.6 (C-12), 39.8
(C-13), 38.4 (C-14), 32.5 (C-15), 36.1 (C-16), 30.1
(C-17), 42.9 (C-18), 35.4 (C-19), 28.3 (C-20), 32.9
(C-21), 39.4 (C-22), 7.0 (C-23), 14.8 (C-24), 183
(C-25), 20.4 (C-26), 18.8 (C-27), 31.9 (C-28), 32.2
(C-29), 35.2 (C-30). LA ¥ 5 ok g — 2™,
s ) 4 AR .

& 5. A A. 'HINMR (300 MHz,
CDCl3) 6: 0.94 (3H, d, J = 7.0 Hz, H-23), 0.87 (3H, s,
H-24), 0.93 (3H, s, H-25), 0.97 (3H, s, H-26), 1.00
(3H, s, H-27), 1.18 (3H, s, H-28), 0.99 (3H, s, H-29),
0.96 (3H, s, H-30), 3.73 (1H, brs, H-3); "*C-NMR (75
MHz, CDCly) d: 16.0 (C-1), 32.3 (C-2), 72.9 (C-3),
49.2 (C-4), 37.1 (C-5), 41.9 (C-6), 17.6 (C-7), 53.3
(C-8), 383 (C-9), 61.5 (C-10), 35.5 (C-11), 30.7
(C-12), 38.0 (C-13), 39. (C-14), 32.8 (C-15), 35.9
(C-16), 30.6 (C-17), 42. (C-18), 35.0 (C-19), 28.3
(C-20), 35.2 (C-21), 39.4 (C-22), 11.5 (C-23), 16.5
(C-24), 18.5 (C-25), 18.9 (C-26), 20.2 (C-27), 31.8
(C-28), 35.7 (C-29), 32.3 (C-30). LA %dis 15 SCiikik

— 5, SR 5 R RAKEE

&Y 6: F{aKA. 'THNMR (300 MHz,
CDCly) 6: 0.76 (3H, s, H-23), 0.79 (3H, s, H-24), 0.83
(3H, s, H-25), 0.94 (3H, s, H-26), 0.98 (3H, s, H-27),
1.03 (3H, s, H-28), 1.68 (3H, s, H-30), 2.39 (1H, m,
H-19), 3.18 (1H, dd, J = 11.3, 5.0 Hz, H-3), 4.56, 4.68
(2H, s, H-29); *C-NMR (75 MHz, CDCls) 8: 38.7 (C-1),
27.4(C-2),79.0 (C-3), 38.9 (C-4), 55.3 (C-5), 18.3 (C-6),
34.3 (C-7), 40.9 (C-8), 50.5 (C-9), 37.2 (C-10), 20.9
(C-11), 252 (C-12), 38.1 (C-13), 42.8 (C-14), 27.5
(C-15), 35.6 (C-16), 43.0 (C-17), 48.3 (C-18), 48.0
(C-19), 150.9 (C-20), 29.8 (C-21), 40.0 (C-22), 28.0
(C-23), 154 (C-24), 16.1 (C-25), 16.0 (C-26), 14.6
(C-27), 18.0 (C-28), 109.3 (C-29), 19.1 (C-30). LA L%
gt 5 scmhdRiE 8, SR 6 P TR

& 7. A K. 'HINMR (300 MHz,
DMSO-dg) 6: 0.87 (3H, s, H-23), 0.67 (3H, s, H-24),
0.71 (3H, s, H-25), 0.87 (3H, s, H-26), 1.09 (3H, s,
H-27), 0.85 (3H, s, H-29), 0.89 (3H, s, H-30), 4.30
(1H, brs, H-3), 5.15 (1H, brs, H-12); "*C-NMR (75
MHz, DMSO-dj) J: 38.9 (C-1), 27.2 (C-2), 76.8 (C-3),

38.1 (C-4), 54.8 (C-5), 18.0 (C-6), 32.1 (C-7), 38.4
(C-8), 47.1 (C-9), 36.6 (C-10), 22.6 (C-11), 121.5
(C-12), 143.8 (C-13), 41.3 (C-14), 27.0 (C-15), 22.9
(C-16), 45.7 (C-17), 40.8 (C-18), 45.5 (C-19), 30.4
(C-20), 33.3 (C-21), 32.4 (C-22), 28.2 (C-23), 16.1
(C-24), 15.1 (C-25), 16.9 (C-26), 25.6 (C-27), 178.6
(C-28), 32.8 (C-29), 23.4 (C-30). LA %k 55 ik
S, WA T AT R .

&Y 8. EK K. 'TH-NMR (400 MHz,
DMSO-ds) 6: 0.89 (3H, s, H-23), 0.67 (3H, s, H-24),
0.74 (3H, s, H-25), 0.86 (3H, s, H-26), 1.04 (3H, s,
H-27), 0.81 (3H, d, J = 6.3 Hz, H-29), 0.90 (3H, d, J =
6.0 Hz, H-30), 4.28 (1H, brs, H-3), 5.13 (1H, brs,
H-12); “C-NMR (100 MHz, DMSO-d) 6: 38.3 (C-1),
27.0 (C-2), 76.9 (C-3), 39.9 (C-4), 54.8 (C-5), 18.0
(C-6), 32.7 (C-7), 38.5 (C-8), 47.0 (C-9), 36.3 (C-10),
23.8 (C-11), 124.6 (C-12), 138.2 (C-13), 41.7 (C-14),
27.6 (C-15), 22.9 (C-16), 46.8 (C-17), 52.4 (C-18), 39.1
(C-19), 38.4 (C-20), 302 (C-21), 36.5 (C-22), 28.3
(C-23), 16.1 (C-24), 153 (C-25), 17.0 (C-26), 23.3
(C-27), 178.3 (C-28), 16.9 (C-29), 21.1 (C-30). LA ¥k
o 5 scipaboE— 2, MOEE A 8 NAERIR.

A 9: WA CRED; IRy (em ™)
1 604, 1 575, 1 516 JZEIR M vee WL, "H-NMR
(400 MHz, DMSO-ds) 6: 10.26 (1H, s, -OH), 6.20
(1H, d, J=9.5 Hz, H-3), 7.90 (1H, d, J = 9.5 Hz, H-4),
7.22 (1H, s, H-5), 6.78 (1H, s, H-8), 3.82 (3H, s,
-OCH3); "“C-NMR (100 MHz, DMSO-dg) 6: 160.9
(C-2), 109.8 (C-3), 144.8 (C-4), 112.0 (C-5), 145.4
(C-6), 150.5 (C-7), 103.0 (C-8), 149.7 (C-9), 110.8

(C-10), 56.2 (-OCHs). LA b %# 5 Sckin —32,
S EAE 9 AR EE .
& 10: LS (FED; Ry (cm™):

3 300~2 500 AFRIEIL, 1 627 AIRHMUUEEILIL,
1602, 1512, 1 448 HHIF veco 'H-NMR (400
MHz, DMSO-d) 6: 7.53 (2H, d, J = 8.4 Hz, H-2, 6),
6.80 (2H, d, J = 8.5 Hz, H-3, 5), 7.54 (1H, d, J = 16.1
Hz, H-7), 6.30 (1H, d, J = 15.9 Hz, H-8); “C-NMR
(100 MHz, DMSO-dj) &: 125.3 (C-1), 130.2 (C-2), 115.8
(C-3), 159.6 (C-4), 115.8 (C-5), 130.2 (C-6), 144.3 (C-7),
115.4 (C-8), 168.1 (C-9). LA_F-¥dfs 15 sciikdias —2d™),
WS B A 10 0 S O R SRR B R

& 11: kK. 'TH.NMR (400 MHz,
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DMSO-dg) 6: 12.96 (1H, s, 5-OH), 10.84 (1H, s,
7-OH), 10.01 (1H, s, 4-OH), 7.54 (1H, s, H-2"), 7.54
(1H, d, J = 8.8 Hz, H-6"), 6.93 (1H, d, J = 8.8 Hz,
H-5"), 6.87 (1H, s, H-3), 6.50 (1H, s, H-8), 6.19 (1H, s,
H-6), 3.87 (3H, s, 3'-OCH3); “C-NMR (100 MHz,
DMSO-dg) d: 163.7 (C-2), 103.7 (C-3), 181.8 (C-4),
157.4 (C-5), 98.8 (C-6), 164.1 (C-7), 94.1 (C-8), 161.5
(C-9), 103.3 (C-10), 120.4 (C-1'), 110.2 (C-2'), 150.7
(C-3"), 148.0 (C-4), 115.8 (C-5'), 121.6 (C-6'), 56.0
(3'-OCH3). LA E%cdfs 5 scmkdias — s, Wese e
H 10 R E .

&Y 12: Bk AR. "H-.NMR (400 MHz,
DMSO-dg) 6: 12.97 (1H, s, 5-OH), 7.92 (2H, d, J=8.8
Hz, H-2', 6'), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.78
(1H, s, H-3), 6.50 (1H, s, H-8), 6.21 (1H, s, H-6);
BC-NMR (100 MHz, DMSO-d;) J: 164.2 (C-2), 103.0
(C-3), 181.8 (C-4), 161.6 (C-5), 99.1 (C-6), 164.0
(C-7), 94.1 (C-8), 157.5 (C-9), 103.9 (C-10), 121.4
(C-1"), 128.6 (C-2"), 116.1 (C-3"), 161.3 (C-4"), 116.1
(C-5"), 128.6 (C-6)o LA F%dh 5 Srikdias — 5,
WS LA 12 TR E.

& 13 #EHS (FED. 'H-NMR (400
MHz, DMSO-ds) 6: 12.47 (1H, s, 5-OH), 10.83 (1H, s,
7-OH), 10.14 (1H, s, 4-OH), 9.42 (1H, s, 3-OH), 8.05
(2H, d, J = 8.9 Hz, H-2', 6), 6.93 (2H, d, J = 8.9 Hz,
H-3', 5"), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d,
J=2.0Hz, H-6); “C-NMR (100 MHz, DMSO-d) ¢:
146.6 (C-2), 135.6 (C-3), 175.8 (C-4), 160.6 (C-5),
98.1 (C-6), 164.0 (C-7), 93.4 (C-8), 156.2 (C-9), 102.9
(C-10), 121.1 (C-1"), 129.4 (C-2'), 115.3 (C-3"), 159.1
(C-4"), 115.3 (C-5"), 129.4 (C-6"). LA % S —
U, WA 13 A

&Y 14: A A. 'TH.NMR (400 MHz,
DMSO-ds) d: 1.08 (3H, s, H-23), 0.92 (3H, s, H-24),
0.82 (3H, s, H-25), 0.92 (3H, s, H-26), 0.92 (3H, s,
H-27), 0.71 (3H, s, H-29), 0.75 (3H, s, H-30), 4.30
(1H, brs, H-2), 4.37 (1H, brs, H-3), 5.17 (1H, brs,
H-12); C-NMR (100 MHz, DMSO-dj) 6: 45.6 (C-1),
67.1 (C-2), 82.2 (C-3), 38.9 (C-4), 54.7 (C-5), 18.5
(C-6), 33.3 (C-7), 46.8 (C-8), 47.0 (C-9), 37.6 (C-10),
23.3 (C-11), 121.4 (C-12), 143.8 (C-13), 41.3 (C-14),
27.1 (C-15), 22.5 (C-16), 45.4 (C-17), 23.3 (C-18), 40.7
(C-19), 30.3 (C-20), 33.3 (C-21), 322 (C-22), 28.7

(C-23), 162 (C-24), 16.8 (C-25), 17.1 (C-26), 25.6
(C-27), 178.4 (C-28), 32.8 (C-29), 22.9 (C-30). LA F-%k
W5 scraioE— 20, MO A 14 g IR .
wEW 15: A K. 'H-NMR (400 MHz,
DMSO-de) 6: 1.07 (3H, s, H-23), 0.80 (3H, s, H-24),
0.91 (9H, s, H-25~27), 0.71 (3H, d, J = 6.3 Hz,
H-29), 0.71 3H, d, J = 6.3 Hz, H-30), 4.34 (1H, brs,
H-2), 424 (1H, brs, H-3), 5.14 (1H, brs, H-12);
BC-NMR (100 MHz, DMSO-dq) d: 46.8 (C-1), 67.1
(C-2), 82.2 (C-3), 37.5 (C-4), 54.7 (C-5), 18.0 (C-6),
32.6 (C-7), 41.3 (C-8), 47.0 (C-9), 37.5 (C-10), 22.9
(C-11), 124.4 (C-12), 1382 (C-13), 41.7 (C-14), 27.5
(C-15), 23.8 (C-16), 46.9 (C-17), 523 (C-18), 38.4
(C-19), 385 (C-20), 30.2 (C-21), 363 (C-22), 28.8
(C-23), 17.1 (C-24), 164 (C-25), 16.8 (C-26), 23.2
(C-27), 178.3 (C-28), 21.1 (C-29), 17.1 (C-30). LA F-%k
o 5 ScpkiE— 2, SR A 15 AR RIR.

&M 16: FAK K. '"HINMR (500 MHz,
DMSO-d) 6: 0.89 (3H, s, H-23), 0.69 (3H, s, H-24),
0.78 (3H, s, H-25), 0.89 (3H, s, H-26), 1.29 (3H, s,
H-27), 1.08 (3H, s, H-29), 0.84 (3H, d, J = 6.5 Hz,
H-30), 3.98 (1H, d, J = 2.0 Hz, H-3), 4.10 (1H, brs,
H-2), 5.57 (1H, brs, H-12); “C-NMR (125 MHz,
DMSO-dq) 6: 44.0 (C-1), 64.6 (C-2), 77.9 (C-3), 37.8
(C-4), 48.5 (C-5), 17.7 (C-6), 32.6 (C-7), 41.3 (C-8),
46.8 (C-9), 41.3 (C-10), 23.1 (C-11), 126.8 (C-12),
138.6 (C-13), 46.5 (C-14), 27.9 (C-15), 25.9 (C-16),
47.6 (C-17), 53.1 (C-18), 71.6 (C-19), 41.5 (C-20),
26.4 (C-21), 37.9 (C-22), 28.8 (C-23), 21.9 (C-24),
16.2 (C-25), 16.6 (C-26), 24.0 (C-27), 178.8 (C-28),
25.1 (C-29), 16.0 (C-30). BA_F-Hth 15 Sokdpon — 5,
WU LAY 16 T RIR -

& 17 Atk K. 'THINMR (300 MHz,
DMSO-dg) 6: 0.92 (3H, s, H-23), 0.79 (3H, s, H-24),
0.90 (3H, s, H-25), 0.74 (3H, s, H-26), 1.05 (3H, s,
H-27), 0.82 (3H, d, J = 6.3 Hz, H-29), 0.89 (3H, J =
6.3 Hz, H-30), 3.75 (1H, brs, H-3), 4.11 (1H, brs,
H-2), 5.15 (1H, brs, H-12); “C-NMR (75 MHz,
DMSO-dq) 6: 41.1 (C-1), 64.7 (C-2), 77.8 (C-3), 37.9
(C-4), 47.6 (C-5), 17.6 (C-6), 32.6 (C-7), 37.9 (C-8),
46.9 (C-9), 37.8 (C-10), 23.7 (C-11), 124.5 (C-12),
138.2 (C-13), 40.1 (C-14), 27.4 (C-15), 22.9 (C-16),
46.8 (C-17), 52.3 (C-18), 38.8 (C-19), 38.4 (C-20),
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30.2 (C-21), 36.3 (C-22), 28.9 (C-23), 23.3 (C-24), 16.2
(C-25), 17.0 (C-26), 21.9 (C-27), 178.3 (C-28), 16.9
(C-29), 21.1 (C-30), LA_EHdi 5 Sckapon —5™, %
WG 17 5 20, 30- —FFFERE I .

& 18: A A. '"H-NMR (300 MHz,
DMSO-dg) 6: 1.07 (3H, s, H-23), 0.70 (3H, s, H-24),
0.85 (3H, s, H-25), 0.68 (3H, s, H-26), 1.28 (3H, s,
H-27), 0.89 (3H, s, H-29), 0.84 (3H, d, J = 6.9 Hz,
H-30), 2.36 (1H, s, H-18), 4.30 (1H, brs, H-3), 5.16
(1H, brs, H-12); “C-NMR (75 MHz, DMSO-d;)
38.1 (C-1), 27.1 (C-2), 76.9 (C-3), 38.4 (C-5), 54.9
(C-5), 18.1 (C-6), 32.7 (C-7), 40.4 (C-8), 46.7 (C-9),
37.3 (C-10), 23.1 (C-11), 126.8 (C-12), 138.6 (C-13),
41.4 (C-14), 28.3 (C-15), 25.2 (C-16), 46.9 (C-17),
53.2 (C-18), 71.6 (C-19), 41.1 (C-20), 25.9 (C-21),
36.6 (C-22), 28.1 (C-23), 15.1 (C-24), 16.0 (C-25),
16.6 (C-26), 23.9 (C-27), 179.0 (C-28), 26.4 (C-29),
16.3 (C-30). LA ¥l 5 ScmripiE — 3, de
WA 18 K 190-FRFERE R

AP 19: EHEME: IR v (cm™): 3 500,
2 500 $£7~43-COOH, -OH, 1 500~1 600 j-Ar WL .
'H-NMR (300 MHz, DMSO-dy) 6: 7.42 (1H, d, J =
15.9 Hz, H-7), 6.17 (1H, d, J = 15.9 Hz, H-8), 7.03
(1H, s, H-2), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.97 (1H,
d, J=8.1 Hz, H-6); *C-NMR (75 MHz, DMSO-dj) &
125.9 (C-1), 114.8 (C-2), 145.7 (C-3), 148.3 (C-4),
115.3 (C-5), 121.3 (C-6), 144.7 (C-7), 115.9 (C-8),
168.0 (C-9). LA ¥t 5 scmkiis — 5, W
A 19 S WnHERR .

&Y 20: GOk A. '"HINMR (400 MHz,
DMSO-d) &: 13.58 (1H, s, 5-OH), 10.62 (1H, s,
7-OH), 9.47 (1H, s, 4-OH), 9.92 (1H, s, 3'-OH), 6.68
(1H, s, H-3), 6.48 (1H, s, H-8), 7.43 (2H, m, H-2', 6'),
6.89 (1H, d, J = 8.2 Hz, H-5"), 4.57 (1H, d, J = 10.9
Hz, H-1"), 3.10~4.00 (6H, m, H-2"~6"); “C-NMR
(100 MHz, DMSO-dg) &: 163.3 (C-2), 102.9 (C-3),
181.9 (C-4), 160.7 (C-5), 108.9 (C-6), 163.7 (C-7),
93.6 (C-8), 156.2 (C-9), 103.5 (C-10), 121.5 (C-1"),
113.4 (C-2'), 145.8 (C-3'), 149.8 (C-4), 116.1 (C-5"),
119.1 (C-6'), 73.1 (C-1"), 70.7 (C-2"), 79.0 (C-3"), 70.2
(C-4"), 81.7 (C-5"), 61.6 (C-6"). LA i 55 sCiik# i
—E, MRS 20 N R R

&Y 21: kK. '"HINMR (400 MHz,

DMSO-d¢) 6: 13.17 (1H, s, 5-OH), 10.56 (1H, s,
7-OH), 9.20 (1H, s, 4-OH), 10.08 (1H, s, 3'-OH), 6.65
(1H, s, H-3), 6.26 (1H, s, H-6), 7.47 (2H, m, H-2', 6"),
6.86 (1H, d, J = 8.2 Hz, H-5"), 4.68 (1H, d, J = 10.9
Hz, H-1"), 3.11~4.03 (6H, m, H-2"~6"); "“C-NMR
(100 MHz, DMSO-dg) &: 164.1 (C-2), 102.4 (C-3),
182.0 (C-4), 160.5 (C-5), 98.1 (C-6), 162.5 (C-7),
104.5 (C-8), 156.0 (C-9), 104.1 (C-10), 122.0 (C-1),
114.1 (C-2'), 145.8 (C-3"), 149.6 (C-4'), 115.7 (C-5),
119.6 (C-6), 73.4 (C-1"), 70.8 (C-2"), 78.7 (C-3"),
70.6 (C-4"), 81.5 (C-5"), 61.4 (C-6"). VL E¥ii 53
BRIROE 80, et 21 2T

&y 22: wEMFA. 'THINMR (400 MHz,
DMSO-dg) 6: 13.18 (1H, s, 5-OH), 8.03 (2H, d, J=8.7
Hz, H-2', 6), 6.89 (2H, d, J = 8.8 Hz, H-3', 5'), 6.79
(1H, s, H-3), 6.28 (1H, s, H-6), 4.68 (1H, d, J = 9.9
Hz, H-1"), 3.23~3.87 (6H, m, H-2"~6"); '3C-NMR
(100 MHz, DMSO-ds) d: 164.0 (C-2), 102.4 (C-3),
182.1 (C-4), 160.4 (C-5), 98.1 (C-6), 162.5 (C-7),
104.1 (C-8), 156.0 (C-9), 104.6 (C-10), 121.6 (C-1),
129.0 (C-2, 6), 115.8 (C-3, 5", 161.1 (C-4"), 78.7
(C-1"), 73.4 (C-2"), 70.8 (C-3"), 70.6 (C-4"), 81.9
(C-5"), 61.3 (C-6"). LA_F%dfs 5 scpkap i — 5,
M e ARG 22 R

& 23: KK, "H.NMR (300 MHz,
DMSO-dg) 6: 13.57 (1H, s, 5-OH), 7.93 (2H, d, J = 8.6
Hz, H-2', 6'), 6.93 (2H, d, J = 8.6 Hz, H-3', 5'), 6.79
(1H, s, H-3), 6.52 (1H, s, H-8), 4.60 (1H, d, J = 9.8
Hz, H-1"), 3.11~4.03 (6H, m, H-2"~6"); "“C-NMR
(75 MHz, DMSO-d) &: 163.6 (C-2), 102.9 (C-3),
182.0 (C-4), 156.3 (C-5), 108.9 (C-6), 163.4 (C-7),
93.7 (C-8), 161.3 (C-9), 103.5 (C-10), 121.2 (C-1"),
128.6 (C-2, 6), 116.0 (C-3, 5"), 160.7 (C-4"), 79.0
(C-1"), 73.1 (C-2"), 70.7 (C-3"), 70.3 (C-4"), 81.7
(C-5"), 61.6 (C-6"). LA b-%#i 5 ki iE —5*,
W E A 23 Ty SR .

&Y 24. wEMFA. 'THINMR (300 MHz,
DMSO-dg) 6: 12.59 (1H, s, 5-OH), 7.34 (1H, d, J=2.0
Hz, H-2'), 7.26 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.86
(1H, d, J = 8.4 Hz, H-5"), 6.36 (1H, d, J = 8.3 Hz,
H-8), 6.17 (1H, d, J = 2.0 Hz, H-6), 5.22 (1H, d, J =
1.1 Hz, H-1"), 0.78 (3H, d, J = 4.6 Hz, Rha-CH;):
BC-NMR (75 MHz, DMSO-d) &: 157.0 (C-2), 134.6
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(C-3), 178.1 (C-4), 161.7 (C-5), 99.4 (C-6), 165.3
(C-7), 943 (C-8), 157.8 (C-9), 104.4 (C-10), 121.7
(C-17), 116.0 (C-2'), 145.6 (C-3"), 148.9 (C-4"), 116.1
(C-5"), 121.2 (C-6"), 102.2 (C-1"), 70.8 (C-2"), 71.1
(C-3"), 71.6 (C-4"), 70.6 (C-5"), 17.9 (C-6"). LA I %k
o5 SRR IE 5, MO RS 24 gt -
3-0-0-L- A= HET -

&Y 25 kA, 'THINMR (300 MHz,
DMSO-dg) : 12.64 (1H, s, 5-OH), 10.88 (1H, s,
7-OH), 9.75 (1H, s, 4-OH), 9.18 (1H, s, 3’-OH), 7.67
(1H, dd, J = 2.0, 8.6 Hz, H-6'), 7.53 (1H, d, J = 2.0
Hz, H-2'), 6.82 (1H, d, J = 8.6 Hz, H-5'), 6.41 (1H, s,
H-8), 6.21 (1H, s, H-6), 537 (1H, d, J = 7.5 Hz,
H-1"), 3.30~3.75 (6H, m, H-2"~6"); '*C-NMR (75
MHz, DMSO-d) : 157.0 (C-2), 134.1 (C-3), 178.1
(C-4), 161.9 (C-5), 99.3 (C-6), 164.7 (C-7), 94.1
(C-8), 156.9 (C-9), 104.6 (C-10), 121.8 (C-1'), 115.8
(C-2'), 145.4 (C-3"), 149.1 (C-4"), 116.6 (C-5"), 122.7
(C-6"), 102.4 (C-1"), 73.8 (C-2"), 76.5 (C-3"), 71.9
(C-4"), 68.6 (C-5"), 60.8 (C-6"). LA - %idh 5 SCiik4i
B8, et A 25 N S T

&Y 26: KA. '"HANMR (400 MHz,
DMSO-dg) &: 12.96 (1H, s, 5-OH), 10.03 (1H, s,
4'-OH), 6.45 (1H, s, H-6), 6.87 (1H, s, H-8), 6.98 (1H,
s, H-3), 7.58 (1H, s, H-2'), 6.94 (1H, d, J = 8.3 Hz,
H-5"), 7.59 (1H, d, J = 8.9 Hz, H-6'), 3.89 (3H, s,
3'-OCHs), 5.07 (1H, d, J = 7.0 Hz, H-1"); “C-NMR
(100 MHz, DMSO-dg) J: 164.2 (C-2), 103.5 (C-3),
182.1 (C-4), 161.1 (C-5), 99.6 (C-6), 163.0 (C-7), 95.1
(C-8), 156.9 (C-9), 105.4 (C-10), 121.4 (C-1"), 110.3

(C-2'), 148.1 (C-3"), 150.9 (C-4"), 115.8 (C-5"), 120.6
(C-6'), 100.0 (C-1"), 73.2 (C-2"), 77.3 (C-3"), 69.6
(C-4"), 76.5 (C-5"), 60.6 (C-6"), 56.0 (-OCH3). LA I
$od 5 ScmkaoE 5, USRI 26 TR
F 2-7-0-B-D- 5 AT -

Wwa® 27: EEH K. 'HINMR (400 MHz,
DMSO-d) J: 12.48 (1H, s, 5-OH), 7.67 (1H, d, J = 2.0
Hz, H-2), 7.52 (1H, dd, J = 8.4, 2.0 Hz, H-6), 6.87 (1H,
d, J= 8.4 Hz, H-5'), 6.41 (1H, d, J = 1.6 Hz, H-8), 6.19
(1H, d, J = 1.6 Hz, H-6); “C-NMR (100 MHz,
DMSO-ds) d: 146.8 (C-2), 135.7 (C-3), 175.8 (C-4),
160.7 (C-5), 98.2 (C-6), 163.9 (C-7), 93.3 (C-8), 156.1
(C-9), 103.0 (C-10), 121.9 (C-1'), 115.0 (C-2"), 145.0
(C-3'), 147.7 (C-4"), 115.6 (C-5"), 120.0 (C-6")o LA |-
s — 8, et s 27 Il .

& 28: KK, "H.NMR (400 MHz,
DMSO-d) 6: 12.99 (1H, s, 5-OH), 7.44 (1H, dd, J =
8.0, 2.4 Hz, H-6"), 7.42 (1H, brs, H-2"), 6.90 (1H, d,
J = 8.0 Hz, H-5"), 6.88 (1H, s, H-3), 6.46 (1H, d, J =
1.6 Hz, H-8), 6.21 (1H, d, J= 1.6 Hz, H-6); “C-NMR
(100 MHz, DMSO-dg) : 163.8 (C-2), 102.9 (C-3),
181.6 (C-4), 157.3 (C-5), 98.7 (C-6), 164.0 (C-7), 93.8
(C-8), 161.5 (C-9), 103.7 (C-10), 119.0 (C-1"), 113.3
(C-2'), 145.6 (C-3"), 149.6 (C-4'), 116.0 (C-5"), 121.5
(C-6")o LA Kt 55 Sk — 500, e th &
28 WAREH R
3.2 EYIRRAMATEME

5 RERAFRBE UK R M I
MARFRS, PRIy, SRNE 1. fEAMERR
WA 11101 2 80 I, ¥R ET 100%, AR

F1 25 MLEYE CHsy
Table 1 CHs, values of 25 compounds

wEY) CHso / (mgmL™") WwHEY CHso / (mg'mL™") WEY CHs, / (mgmL ™)

=1k — B 3 0.800 LawlilkcH —
R S — THRHE 0.918 LI 0.017
FRM T — Lk 1 0.063 Wil 2 22 -3-0-0-L- B A1 0.022
AR 0.630 R PRIR 0.243 S 0.394
P G — TR — 7 F) 2 -7-0-B-D- A AT A —
FHUTR 0.138 19a-F2 5 BE LR 0.091 i e 2% 0.151
flE R 0.014 LEE 0.041 NS 0.054
RET# — FEELELA 1.145

S A0 RS B TR — LY —

“—” R TCAEI

“—" no inhibition on hemolysis activity


http://dict.cnki.net/dict_result.aspx?searchword=%e6%97%a0&tjType=sentence&style=&t=no
http://dict.cnki.net/dict_result.aspx?searchword=%e6%8a%91%e5%88%b6&tjType=sentence&style=&t=inhibition

¢ 3% Chinese Traditional and Herbal Drugs 38 45% 25 48] 2014452 A 465 *
FEAIE B AR M, PrCLZESE 10 80 FRRE 1K BRIy 5% [0, 2y, 2013, 44(2): 133-136.
Mk 2 R 5 3 S iy v AT T RN IR B, g (101 ks, ORI, B, AF. KA O WY

LRM AR 25 MCE DI T AMTAMA TS I
P, L e R RR 1% 1 f ikt
4 itie
AT T LB, IF
XPAZFEP o A P EAT HUAMA TR PRI, 4521
PRI 53 5 o N S5 R e Y =l BT BUAMAE
PR, B, FUIERAE KR v R g P A
k. 2B AR A PURMATE I, 1 R 2E
1 CHso=1.145 mg/mL. 4L3## CHs=0.017
mg/mL, HENEIAEY) C-8 7 T8 it ] fe s
R EPUOAMATEYE; MEHEH 2 3 CH59=0.151 mg/mL.
S CHs0=0.394 mg/mL. #il % %-3-0-0-L-
2P CHso=0.022 mg/mL, /~Hil 2 C-3 fiAs
[FPBE 0 SLHUAMATE P R, Wit 3 C-3 A
BB R PO AN P i T L AR e, I
Al S WIIR O R A — 2T

Sk
(11 & i, A%, B AN S RIS TR 5T

7. &S5 H, 2007(3): 171-174.

2] & M, £ or, &R F SRR R LA ST
SR [J]. & ah RN, 2013, 33(20): 2087-2089.

[3]1 £ oF, AR, BRIEAT. SUCR b SIS T 5
AL A R e I Molktks 5 10k, 2007, 27(3):
121-123.

[4] Wk &, B E, A%, & EEERENPUIMETE
HERATITST (7], T 2R, 2013, 38(2): 199-203.

[S] gl ZE5K, SCqeik, 4. OB B0 s i
7% [J1. "FZy#4, 2009, 32(10): 1539-1543.

[6] s, W 90, B H HERHILEERSIIR [0
HRZ58E, 2008, 31(9): 1348-1351.

[7] HKE, ZRE, HEE. & RE =6 sy
[0]. 25% 5IRKWI5E, 2009, 17(1): 36-38.

[8] VrHUE, 'BiEys, FZI. F AR T [J].
FREEZY, 2011, 42(2): 251-253.

[9] B I PEUR, KEW, & KR E RS

(1]

[12]

[13]

[14]

[15]

[20]

(21]

(22]

[23]

[24]

[25]

[26]

[0]. H B SE5 U752 A%, 2010, 16(14): 99-101.
25, WHTME, MEAT, A% SEACE ISR ML
2R BAEEHEREST (0] R R, 2013, 44(9):
1091-1095.

BFHFE, 1%k, A, % SO RGO 5y
5 E I TR R KB E R, 2012, 22(7):
514-518.

JAERE, 2L T B I (] T 2 gy
&, 2006, 41(9): 662-664.

BN, B IR, BRI, PR RS AT (7).
R E 2520, 2009, 44(19): 1475-1477.

TRA, X, WAL BT (1]
R EHIRIR, 2013, 28(4): 476-479.

Yang N Y, Duan J A, Shang E X, et al. Analysis of
sesquiterpene lactones in Eupatorium lindleyanum by
HPLC-PDA-ESI-MS/MS [J]. Phytochem Anal, 2010,
21(2): 144-149.

BRelE, B b, WrERsE, 25 s b = EEER A I
5% [J]. W2 EERE 2, 2008, 19(12): 2909-2910.
%, R 8 MR =S 0T (9], LR
R 2], 2009, 19(1): 52-54.

SRAEHT, 4<mesim, 4= . EAEIEA T 52k 2 Ry
WA (7. HE A, 2011, 46(7): 504-506.

¥R, Ak, sk W, A& SRR AL LT
5% [J]. H EBLARH 24, 2008, 10(3): 10-12.

RS, MRate, Wrdt s, S5 P 25T BRI S Ak 2
SR [J]. Zh2EAR, 2002, 37(7): 535-538.

=, R D, XIZ0A, SF R RS AL 2 O
5T (7). R 24, 2011, 36(22): 3130-3133.

ik Bk, EEE, AR, S DRI R
WY [, HE 2R 24, 2009, 44(23): 1773-1776.

#E s, PG B A A B T[],
2427 2%k, 2005, 40(12): 897-899.

Moo, T EG, HESP. BH IR (]
FREEZY, 2013, 44(13): 1717-1720.

BB, BARE, B, 4. SEERSIR SEEEAL ik
AT [7]. BACZI 5K IR, 2013, 28(3): 278-281.


http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e4%bd%99%e6%b8%85&code=06622128;06638407;06621940;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e9%99%88%e7%bb%8d%e5%86%9b&code=06622128;06638407;06621940;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%ba%9e%e6%9d%b0&code=06622128;06638407;06621940;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%be%90%e5%a1%ac1&code=
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=+%e7%8e%8b%e7%ab%8b1&code=
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=+%e6%9d%8e+%e6%9f%b12&code=
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e9%ab%98%e6%99%93%e6%85%a7&code=17654589;09992122;10454669;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e8%b0%a2%e5%ae%81&code=17654589;09992122;10454669;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%86%af%e9%94%8b&code=17654589;09992122;10454669;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e8%b5%b5%e4%b8%b9%e4%b8%b9&code=27717981;08664252;26914515;08664201;08664293;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e6%9d%8e%e4%b8%b9%e6%af%85&code=27717981;08664252;26914515;08664201;08664293;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e9%ad%8f%e9%87%91%e9%9c%9e&code=27717981;08664252;26914515;08664201;08664293;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e7%8e%8b%e5%af%92&code=15535736;08683537;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%8e%9f%e5%bf%a0&code=15535736;08683537;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e8%b5%b5%e6%99%93%e5%ae%8f&code=05982458;17390666;17393617;17392128;17638393;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e9%99%88%e8%bf%aa%e5%8d%8e&code=05982458;17390666;17393617;17392128;17638393;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e6%96%af%e5%bb%ba%e5%8b%87&code=05982458;17390666;17393617;17392128;17638393;



