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%1 Minaxin A #)’"H-NMR.®C-NMR.HMBC ¥ &
(DMSO-d, TMS X% K %)
Table 1 'H-NMR, ®C-NMR, and HMBC spectral
data of minaxin A (DMSO-d,with TMS

as an internal standard)

WAL 'H-NMR (/) 13C-NMR HMBC

—

1.14(1H,dd,J=4.5,13. 4 Hz)
1. 81(1H,t like,J=13. 4 Hz)

41.3 C-2,3,10

2 4.10Q1H,dt,J=5.2,10.4 Hz)  63.4

3 3.49(1H,br.s) 74.7 C-1,2,4,5

4 8.1

5 83.0

6  5.34(1H,d,J=9.5 Hz) 72.7 C-7,169. 6(COCH3)
7  4.78(1H,dd,J=9.5,11.1Hz) 82.3 C-6,14

8  2.14(1H,dt,J=2.1,13.5Hz) 43.4 C-6,7,9,11,13,14,17
9  2.99(1H,dt,J=5.0,13.5Hz) 32.1 C-7,8,11,14,20
10 40.7

11 2.70(1H,dd,J=8.1,12.4 Hz) 20.7 C-12,13

2.51(1H,dd,J=9.0,12. 4 Hz)

12 152.1

13 113.7

14 3.63(1H,d,J=13.5 Ha) 40.4 C-7,8,9,12,13,17
15  6.50(1H,d,J=1.9 Hz) 107.7 C-12,13,16

16 7.54(1H,d,J=1.9 Hz) 142.0 C-12,13,15

17 173.9

18 1.05s 30.9 C-3,4,19

19  1.08s 25.1 C-4,20

20 1.07s 15.5 C-5,9,10
COCH; 169.6
COCH; 2.08s 21.4  169. 6(COCHs)
2-OH 4.52(d,J=4.2 Hz) C-1,2,3

3-OH 6.08(d,J=6.5 Hz) C-2,3,4

5-OH 5.18(d,J=0.5 Hz) C-4,5,6

4.1 ZHM SR A BT 8 4 M8 HepG2 (HB-8065,
American Type Culture Collection, Manassas,
VAZEH). AREBEMHES 10%BF0E,2
mmol /L £ & Bt ik #9 RPMI-1640 3% 5% %+, ZE
BE.37 C.5% CO, M FM Pk,
4.2 HMEEKMH :HepG2 425X 10* 4 /mL, #
T 96 FLIEFAR, BFL100 pL, 3512 h, FFIIMA
AR E K minaxin A, #%35%24 h 5,MTT &8 E
Mg RMH R,

4 i A 4 1 5 3R = [Agr (6 B — Asro (UL B 99) 1/ Asro
(% B X100%
4.3 Minaxin A 3 AJF# HepG2 41 8 ) 4 K )
YEF 48 SRR IE Y, 95 2840 & Yy xh & b it R 4B
REARGER, B e R L& %> A% HepG2
RO ERMEER. RERERLESYERTH
24 b 5,46 B Y% HepG2 MM AR R B —E
RWAEKMEER, ERERSH SRR, Kk
B0R R v BE (IC50) K (56. 8+ 1. 2) pmol/L,
$EIK:

(1] IHFEEE. PHXBA M) L. EEHEERHEK
3, 2005.

[2] Jiang R W, Paul P H B, Ma S C. Furanoditerpenoid lactones
from the seeds of Caesalpinia minax Hance [J]. Phytoche-
mistry, 2001, 57: 517-521.

[3] Z#z,. % M, EZRE. LBREFRESRGAREAD
¥R ] PEHEER, 1986, 7(4): 361-363.

[4] BEH, BEKX, BRE, %. LRAFEXABLRE
Kse2 IR EKWHEER Ul WRTEHKFESH, 2000,
24(3),; 225-226.
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Chemical constituents of Galla Chinensis
LI Chun-yuan!, DING Wei-jia’', QU Gui-rong?®
(1. Department of Applied Chemistry, College of Science, South China Agricultural University, Guangzhou 510642,

China; 2. College of Chemical and Environmental Science, Henan Normal University, Xinxiang 453002, China)

Abstract: Objective To study the chemical constituents of the petroleum and chloroform extracts of

Galla Chinensis. Methods Using chromatography on silica gel column and thin-layer chromatography to

isolate and purify the compounds; using spectroscopy methods to elucidate their structures; using double

dilution to screen antibacterial activities on Fusarium oxysporum. Results

Ten compounds were isolated

and identified as 2-hydroxy-6-pentadecyl benzoic acid (I ), 4-(pentadec-8-enyl) phenol (I ), plamitic
acid-1, 3-dipropyl ester ( B ), B-sitosterol (IV), pentacosane (V ), 4-hydroxy-3-methoxy-benzoic acid

( V1), plamitic acid (VI), lauric acid (VI), myristic acid (X ), and gallic acid (X ). Conclusion

Compounds I — VI are obtained from Galla Chinensis for the first time. Compound I shows moderate

inhibitory activity on F. oxysporum.

Key words: Galla Chinensis; chemical constituents; antibacterial activity

FA%FGalla Chinensis, 512 X4 A RE%F, 4
B AEFE), A EATRNTAERTFIHEY
BB AR K B B9 E: Bk K Rhus chinensis Mill. %
ERRRBARE SR R R R AL TR,
IEFEEANTSERE B, AEFHaEREER
GHEEANZHBEYREMEER, REER
AEAREERGER L HR LS FRRYE
BARENBEEENHEA Y BHEEXAET
HRAmMBMEGRRY T 48, —£HKE 10 M
BY AR R -EE-TEREXEFR(I.BR
B (D) BEEB-1,3- MDD . 3BV,
EZ+AEKROV)I-PEEL-BE-EZFRV.R
HROD. AER(MD AEERK) . BRTR
(X)), HFUAW I ~VAERNEFEFHLER
B Ay I MR EEENRERR, XL
B Fusarium oxysporum Schlecht. & P EH EH G,
B/NHEEE MICOA R 25 pg/mL,

1 XBES

1.1 &A% 5 # - Varian Mercury 2 Plus
300(TMS HtR) Rt SL iR Bk i1, VG ZAB—HS &
AL, X4 B 8 4% KX, Bruker EQUINOX55 —
AS590P3E ZL5h AN, B M G AR A
HFHEEAI EF ABMNYHNAR R, BFEF
AT ERE BRELFEIS ke

1.2 BBEGH:BRERFPREHESTS ke, BEE,
SBAHLBA 3 L BE G o, At A A T Bk o 24 [
W3 W BHW1 h, M, KESHERERK, BE
W, LB BN B ERABFHETERA
RHEFERENER.BRAREY3 . AHEKEY,

AREEREUAREL : 2 HERETHEAEY
B UAMEB-BERIE- PREATHERK. WES
AoEERARGELE . FEEE REES R,
HHBRALEW (6mg). I (3mg). T (3mg). NV
(7 mg), V (8 mg), VI (1 mg), VI (2 mg),VE(50
mg). K (100 mg)., X (10 mg).,
1.3 BB X RAH T E MIC I E R
Rkl BHKELAY 1, AADMSO
HEMRER2 mg/mL MEE. BBAXEKERIY
B, KK E R 1 000, 500, 250, 125, 62. 5.
31.3.15.6.7.8.3.9 pg/mL MR . BR—WHF
RIGRTIE H # 7 F F Sabauraud B FWCH &
40 g, EAK 10 ¢, pHEBR) . BINEKRGEERF 2
BOAXERESRRELZ, TEMBETIHARFR
WP TR, A5 8 89 Sabauraud 3 HAEE
UBE,FRFEAKEN1IXIA/mL 4. K
XEHERXE . EXPMAO 9 mL BERK,HEMO. 1
mL AR E KR, BB XMAO. 1 mL K&
AERNE, 28 CEBASTHERSF.2d5iIERE
K8, LAZE X BR B o o B S A B 2 BR TG & K
HAREEERRPXHBERNEZENRRER
¥ & A 3t B MIC,
2 ZR5
2.1 ZWEE

a1 . A4 RE K mp 84~86 C.FAB-
MS 349[M+11*,331; mE 4 #r C 75.52%, H
10. 28% (E {8 C 75.86%,H 10.34%);'H-NMR
(TMS,CDCl;)é:12. 3(1H,s),11. 0(1H,brs), 6. 78
(1H,d,J=7.7 Hz),6.87(1H,d,J=7.4 Hz),7. 37
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(1H,t,J=7.8 Hz),2. 98(2H,t,J=7.6 Hz),1. 60
CH,m,E&),1.20~1.25(24H, m, B H),0.89
(3H,q,J=17.6 Hz), “C-NMR (TMS, CDCl,) ¢
110. 38, 162. 63, 115. 87, 135. 34, 122. 76, 147. 83,
34. 46, 31. 91, 29. 79, 29. 79, 29. 68, 29. 68, 29. 60,
29. 56, 29. 56, 29. 50, 29. 47, 29. 35, 29. 35, 22. 67,
14.09,173. 05, IR & (em™):3 444,2 958,2 919,
2 852,1 654,1 605,1 466,1 447,829,815,733, H
FAB-MS #1J5& 2 ¥ # 1 5 F X A Co.HseOs s A
MENT,°C-NMREFH 6 MREK, 44 IR vt
(cm™'):1605,1 466,1 447THR W, ZRBELSFFE
—%%, B {E H-NMR? 6. 78(1H,d,J=17.7 Hz),8
6.87(1H,d,J=7.4 Hz),8 7. 37(1H,t,J=7. 8 Hz)
ZERVNMBAHERNSHE S FREZRAM
&, IR Vi (em™) ;815 #— A EF B % =B
R #K,'H-NMR 6:12.3(1H,s),11. 0(1H,brs) £
ERHIR E(em™): 344 FHELE IR

-OH, i FHFEERH L2 BAESSHBRAH

WA ERER L NBRERTEPNREFTEFTA
S8, HhAHAKS—-FE HERE, 5C-NMR
173. 05 f9C AXF B . 'H-NMR & 2. 98(2H,t,J=7.6
Hz),8 1. 60(2H,m,E#&),6 1. 20~1. 25(24H,m,
#5),00.89(3H,q,J=17.6 Hz); “*C-NMR & IR
v (em™) ; 733[(-CH,-),»n >4 B Y $E B R 3 ] R
K ERHDPFRHEFEE- KBRS RE
'H-NMR# R4 FR, BHEKER5 ANC HA.
5XMBEBEEE-BY . HRELRED I H2-RE-
-+ RAKEEFR,

&YX &K, *C-NMR(DMSO,d,)?:
157.0, 114.9, 143.1, 118. 3, 128. 4, 112. 5, 35.1,
30.5, 28.5, 28. 4, 28.1, 28.7, 31. 3, 129. 1, 30. 9,
28.8,26.5,28.8,21.9,13. 6, '"H-NMR (CDCl;)é:
0.86 (3H,t),1.25(16H,br), 1.56 (2H, q), 2. 01
(4H,q),2. 51 (2H,1),5. 36 (2H,m) , 6. 63(1H,d),
6. 60(1H,s),6.92(1H,d),7. 12(1H,t) ; FAB-MS:
303(M+1]*,277,207., SXMBEEEE B, %
WEAEYW I IEARY.

k4% 1 .EI-MS. 550[M —H,0]*, 354, 331,
313, 299, 239, 171, 98, 83, 71, 57, 43, 'H-NMR
(CDCl,)é:0. 88(6H,t,J=6.0 Hz,2 X CH;), 1. 60
(4H,m, 2 X CH,), 2.35(4H, t, J= 7.4 Hz, 2 X
CH,), 4.14 (5H, m, CH, 2 X CH,), “C-NMR
(CDCl,) &; 173.5 68.0, 64.6, 33.7, 31.5, 24. 5,
22.3,13.7, FEBARRASFRAKEEH.

'H-NMR (CDCl,) i ¢ 0. 88(6H,t,2 X CH,) X g
WRENPESES;01.604H,m,2XCH) R 5
PEHESHEFENEFES;0 2.35(4H,t,J=T7.4
Hz, 2XCH) A SR EMS TR ENERF 550
414 GH M)A HWMES AN E(EBEEIRES.
C-NMR(CDCL,) # 8 173. 5 HRE B EMKIE S
HEADII+AERLEHNHES. HNMRA
BC-NMRig RISV RER B M FRE. HE
EEES IR BES B, HEETHED I N
BHER-1,3-—HWEE.

LAY N. A RS &, mp 137~138 C,
'H-NMR #*C-NMR# 5 & 5 3ok o B-4 6 B 4 i
—B BB ELAY VN BAERE,

HEaYV . HEHAK,mp 54~56 C,MS.IR
'H-NMR¥#ESF -+ AR ELE -, 44
BaHwIA.

LAYV BEHK, mp 212~214 C.FAB-
MS (m/2):169[M+1]*,120,107,89,77, 65, 51;
IR & (em™). 3 479, 3 100, 2 952, 2 650, 1 679,
1595, 1525, 1433, 1384, 1278, 1236, 1210,
1110, 1025, 920, 885, 758; ‘H-NMR (DMSO,
TMS)8:3. 80(3H,s),6.83(d,J=8 Hz),7.43(1H,
d,J=7.5 Hz),7.45(1H,s), 9. 84 (1H,s), 12. 48
(1H,s), “C-NMR(DMSO,TMS)48:55.51(CH;),
112.65 (CH), 114. 98 (CH), 121.56 (C), 123. 44
(CH),147. 18(C),151. 07(C),167.18(C). 53Xk
SHREOBERES YR BE--PEE-EFR.

L&YV . JE¥E,mp 60.0~62.0 C.HIR,
'H-NMR ] 5 k2 48 B i Saddler ¥ B AL, LS
EAEYVI R,

e HEXEEREK,GC-MS m/2(%):
200[M*1,73,60,57,55,43,41,29,27, SHEIE
AREREYINAER,

KEY X . [ EFRRE R, mp 55~56 C,IR
v (cm™1): 3 655~ 3 251 (br.COOH), 2 924,
2 870,1 706 (COO), 1 475, 937; EI-MS m/z: 228
(M*,10.87,199(3.6),185,171,157,143,129,73,
60,41,27. AT ERBAEBARTRE M ELE
MKAREER,

L&Y X : XK &, mp 235~237 'C,0 6.90
(2H, s), 10.13 (brs), *C-NMR (DMSO-d,) &
121.4,109.1,145. 6,138. 1,168. 3. Bk i 1% 5 ik
E-H L HEE A X HRRTH.

2.2 METFEN . KRBT E (Fusarium oxysporum
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Schlechtend: Fr) B —FMitt REN HHEZNHEY
WREEE, FEREEZ, 52100 ZHENEER
REBWRE. FEMERXHFETR.C€D
0 B N AR HI R 7T 51 R A — b SR A B AR
UL BN R EER SR TR ENEUAE
EEFHBRXKERE. FRAEREETNEERF™
mZ— AR EEENEM WA AT
BIGHRN AR L BREAEEE, LT UMK
BAAY I AREERESL BHATRIMRAT X
REFTENEER FRAEL. AR1ITLE
H,2-B2-6-1 Hhe B % F B RAHE T HE MIC 4
H 25 pg/mL, Xt R AR TI B A P %58 A1 H
L, AILMERB IR ERGERENRANERLSE
Yi#—E R,
®1 2BE 6 +EREXRHHNRARIED
B/ K B
Table 1 MIC of 2-hydroxy-6-pentadecyl
benzoic acid for F. oxysporum

Ew 1 mREE/

(ug » mL) 100

EKRR - - - + 4+ + +

“+PERAEHISERNELE, " RREHBE KM E ALK

“__»

50 25 12.5 6.25 3.13 0(CK)

“-4” indicates obvious growth of mycelium, indicates no

obvious growth of mycelium
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[3] ®B=, THE, HAKR, %. Lasiodiplodin RIAFEDHH
ERGIRTETEEE [J]. PIikE%2R. ARMEE,
2006, 45(4); 130-132.
{4] Anjana B, Mahendra S, Anil B R. Phenolic constituents of
Rhus semialata leaves [J]. Planta Med, 1985, 51(5): 467-
468.
[5] £ & RBE, NEAR, . BHENIHELERIHHE
MmEE [J]. F¥ZH, 1995, 26(6), 290-292.
(6] ASy®, RPI, R B, §. BLAFHALFRITR
(1) [J1. wEBABKFEER, 2002, 19(1); 25-26.
[7] ##%%,.% % #EF. AE@sLe¥RImsE 0]
FEG¥EHE, 2004, 39(3): 172-174.
[8] Sadtler Research Laboratories Nuclear Magnetic Resonance
Spectra [S]. 1973.
[9] Yukihiro G, Masaaki S, Ushio S. Inhibitors of prostaglandin
biosynthesis from Mucuna birdwoodiana [J]. Chem Pharm
Bull, 1987, 35(7); 2675-2677.
[10] # b, A&k, THK 5. IHELEOLERS ()] %
B2y &K, 2007, 22(4); 371-373.
[11] EHK, 8K REBTENREEEE ] HYRBE
#, 2000, 30(3): 193-199.
[12] #z#, BB & % EEWRIESERRANGME
#% [J]. £33, 2003, 12(2); 182-183.
(13] B & %kRE, A BEHTRRYNEERNTR
07 &&EB%, 1999, 20(9): 54-56.

BHILRIMH B ER TR

WK RRRK, ERH, B
A EERKRFHER RREWHEFR,ILR  100083; 2. K E FEHRRER LR 100083)

W E B8 WRBEILA Lex pernyi WHIL¥R . Hk B REK . Sephadex LH-20 R H G EER ¥ HE
RP-HPLC M HA¥ R A #ITHE AR EREHESEMHRLETHBEANLEY. GR AEILASN TR
HepABEETTIOMAY,SH N2 EBAL), (6RS)-(Z)-2,6-dimethyl-2, 7-octadiene-1, 6-diol (T ), (6RS)-
(E)-2,6-dimethyl-2, 7-octadiene-1, 6-diol ( X ), 8-hydroxypinoresinol ( N ), (+ )-fraxiresinol ( V ) ,blumenol A(V ),
W MFOD.3,5-“MHERETRTEM AS5-“MHRETRTREX)., &8 HIMLETIIETRAE

LRI+ 5B,
XA WILREERLEH
PHES %8 :R284. 1 XWIFIRE A

i 9% B 39 :2007-12-29

XEME 0253 -2670(2008)08 -1132 - 04

E22ME - ERARHFEESME (30672608); B K 1% # & A% A BA 1 1) (985-2-063-112)
EEMA WHABEA76—),. B, TN EBRBA LARKEAZBEENELE FRFALENERXREDRFEHIR.

E-mail ; guangboxie@yahoo. com. cn

»EIRIEHE BB Tel: (01082802750 E-mail:pengfeitu@vip. 163. com



FAETHERD B

= A, T, BEEE

3 PA A, T MERE CERAO R E I BN A R, T AR TN, 510642) ,  JEkEZR (R IifE R
AR S IETRLA AR, MM H S, 453002)

. i y[1ISTIC[PRU]

HELT) 4 CHINESE TRADTTTONAL AND HERBAL DRUGS

i, &0 - 2008, 39 (8)

W51 AL 1R

5% 3k (13%)

L A5 AR R Tl T IWEOEo DI TE ST - P R 252441 2002 (03)
2. AR FRAL T A LA T B E V A R IR DRI 30 -1 2544 2003 (02)
3. Wit 2 s AL MUK LasiodiplodindRARRTAEMIIR  #6 MHT oA Bl ) s 1 DRI TRIR ST =i o2l (1 A8

“2hR) 2006 (04)

4. Anjana B;Mahendra S;Antl B R Phenolic constituents of Rhus seraialata leaves 1985(05)
5. EA RFE K Je R AMRD EAL S OO IR G BEAN S SE 1995 (06)
6. ;7L ARV U i LR A 2 A T (ID) DRI SCT -k BH 25 R34 3) 2002 (01)

TAERRV R WS AT AR LA O BT ST DRI TG SO - P I 2524035 2004.(03)

8. Sadtler Research Laboratories Nuclear Magnetic Resonance Spectra 1973

9. Yukihiro G;Masaaki S;Ushio S Inhibitors of prostaglandin biosynthesis from Mucuna birdwoodiana

1987(07)

10. B A 5eAL  ERE JT AR5 AR I s i DI RIR ST - 2525 9435 2007 (04)

L1 FBO%R ; A I T B I asHE 235 Mk D8 S0 ] - R s BE2% 4 2000 (03)

12. R4k B, B3R A RSB D RRG 22090 V6 249 0 A s e D90 RU8 0] - 2B 5 2003 (02)
13 F S BRI oDy AR R R H BT 1999 (09)

L. IR, g7, 95, WYF. ZHENG Shu-Ming. HUANG Jian—Jun. WU Qing. SHA Sha &5 Fifli FA MUK N5 B %
TE SN PERT ST DI TR 3] - 7K A2 2 424412010, 34 (1)

2. FFFM. BT, R R TR T IO D8 3] - rh P 2444472002, 30 (3)

3. B B, BoE A D E A TATEIUIR O T8 ST - ARl R 251512003, 16 (6)

4. WK, ZFERE #O78R. X4 HAN Rui. LI Jian—ke. CAO Li-qiang. DENG Hong fifif i/l /Ui BRAL A5y T [HIH)IE S
1M 5 ik 12008 (11)

5. HOLUL. HINTE. 250, bk B2

313k (1)

L SR S, X, THE AN SO 0] P 5 20 AR A SR DT SC] = HORRP R 274l 2012(2)

FfE T DI RNR SO ] —35 Ak 22 242009, 29 (12)

ASCBERE: http://d. wanfangdata. com. cn/Periodical_zcy200808004. aspx



http://d.wanfangdata.com.cn/Periodical_zcy200808004.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%a5%e8%bf%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%94%af%e5%98%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b8%a0%e6%a1%82%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e5%8d%97%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e7%90%86%e5%ad%a6%e9%99%a2%e5%ba%94%e7%94%a8%e5%8c%96%e5%ad%a6%e7%b3%bb%2c%e5%b9%bf%e4%b8%9c%e5%b9%bf%e5%b7%9e%2c510642%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8d%97%e5%b8%88%e8%8c%83%e5%a4%a7%e5%ad%a6%e5%8c%96%e5%ad%a6%e4%b8%8e%e7%8e%af%e5%a2%83%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8d%97%e6%96%b0%e4%b9%a1%2c453002%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8d%97%e5%b8%88%e8%8c%83%e5%a4%a7%e5%ad%a6%e5%8c%96%e5%ad%a6%e4%b8%8e%e7%8e%af%e5%a2%83%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8d%97%e6%96%b0%e4%b9%a1%2c453002%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%a7%80%e8%90%8d%3b%e6%9d%8e%e6%98%a5%e8%bf%9c%3b%e6%b8%a0%e6%a1%82%e8%8d%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zyyxb200203058.aspx
http://c.wanfangdata.com.cn/periodical-zyyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%a5%e8%bf%9c%3b%e9%83%91%e7%ba%aa%e5%8b%87%3b%e6%9d%8e%e7%a7%80%e8%90%8d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zyc200302016.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%91%9e%e4%ba%91%3b%e6%9d%8e%e6%98%a5%e8%bf%9c%3b%e6%9e%97%e6%b0%b8%e6%88%90%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zsdxxb200604031.aspx
http://c.wanfangdata.com.cn/periodical-zsdxxb.aspx
http://c.wanfangdata.com.cn/periodical-zsdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Anjana+B%3bMahendra+S%3bAntl+B+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200808004%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9d%b0%3b%e4%bd%99%e7%a2%a7%e7%8e%89%3b%e5%88%98%e5%90%91%e9%be%99%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200808004%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e7%ab%8b%e6%98%8e%3b%e5%ae%8b%e5%b0%91%e6%b1%9f%3b%e6%ad%a6%e5%8b%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_syykdxxb200201007.aspx
http://c.wanfangdata.com.cn/periodical-syykdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e7%9b%8a%e6%b3%a0%3b%e7%a9%86%e9%9d%92%3b%e8%83%a1%e6%98%8c%e5%a5%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgyxzz200403005.aspx
http://c.wanfangdata.com.cn/periodical-zgyxzz.aspx
http://d.wanfangdata.com.cn/ExternalResource-zcy200808004%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yukihiro+G%3bMasaaki+S%3bUshio+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200808004%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%b8%85%3b%e5%91%a8%e5%85%88%e7%a4%bc%3b%e7%8e%8b%e6%b4%aa%e7%87%95%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hxyxzz200704002.aspx
http://c.wanfangdata.com.cn/periodical-hxyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%94%bf%e9%80%b8%3b%e6%9d%8e%e5%be%b7%e8%91%86%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zwblxb200003001.aspx
http://c.wanfangdata.com.cn/periodical-zwblxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%85%b0%e7%a8%b3%3b%e5%a5%9a%e4%bc%9f%e9%b9%8f%3b%e9%bb%84%e8%b5%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_tryhj200302016.aspx
http://c.wanfangdata.com.cn/periodical-tryhj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%ab%e9%9c%9e%3b%e5%a7%9a%e6%b7%91%e6%95%8f%3b%e5%8d%a2%e5%85%83%e8%8a%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200808004%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%9b%99%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%bb%ba%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e9%9d%92%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%99%e8%8e%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHENG+Shu-Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Jian-Jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Qing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHA+Sha%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ssswxb201001008&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_ssswxb201001008.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ssswxb201001008&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_ssswxb201001008.aspx
http://c.wanfangdata.com.cn/periodical-ssswxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%a7%80%e8%90%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%a5%e8%bf%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b8%a0%e6%a1%82%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bd%a9%e4%b8%bd%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyyxb200203058&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyyxb200203058.aspx
http://c.wanfangdata.com.cn/periodical-zyyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bf%97%e5%9b%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e5%ae%9a%e4%b9%85%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_lykxyj200306017&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_lykxyj200306017.aspx
http://c.wanfangdata.com.cn/periodical-lykxyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e7%91%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bb%ba%e7%a7%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e7%ab%8b%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e7%ba%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Rui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Jian-ke%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAO+Li-qiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DENG+Hong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_lsyyz200811009&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_lsyyz200811009.aspx
http://c.wanfangdata.com.cn/periodical-lsyyz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%8b%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e4%b8%bd%e5%a8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%96%86%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jlzyy200912034&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jlzyy200912034.aspx
http://c.wanfangdata.com.cn/periodical-jlzyy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%b6%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%a3%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%9b%84%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gsnydxxb201202006.aspx
http://c.wanfangdata.com.cn/periodical-gsnydxxb.aspx
http://d.wanfangdata.com.cn/Periodical_zcy200808004.aspx

