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HPLC Fingerprint of Bupleurum smithii var. parvifolia

LIU E-hu'?, CAI Guang-ming', ZHU Hai-sheng', HUANG He-hui', ZHOU Wei"'?, XIONG Han-hui'"?
(1. 302 Hospital of PLA & PLA Institute of Chinese Materia Medica, Beijing 100039, China; 2. School of Pharmacy,
Hunan University of Tradilional Chinese Medicine, Changsha 410004, China)

Abstract: Objective
Methods

mode, the flow rate was 1.0 mL/min, and the detection wavelength was 260 nm. Results

To establish the HPLC fingerprint of Bupleurum smithii var. parvifolia.
Kromasil Cj; column was used, with acetonitrile and water as the mobile phase in gradient
The HPLC
fingerprint of B. smithii var. parvifolia was established; There were 14 common peaks in the fingerprint
of ten samples. The RSD of the relative relention time of the common peaks was 0. 02%—1.49% and the
RSD of the relative peak area was 6.12%-—58.75%. The similarity of ten batches of samples was over
0.9. Conclusion The method is simple, reliable, and can be used for the quality control of B. smithii

var. parvifolia.
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Table 1 Original resources of crude drug

L Rl (B Rk
a5 . HE (RS s B ]

AHEHEL 2005-07F 6 HHEWEL 2005-07
FHEWEL 200508 7 WHEMEL 2005-08
HEAHES 200509 8 WHAEMEA 2005-07
WHERIEE 2005-08) 9 HHLIIEE 2005-08
HHERKE 2005-09] 10 HFHE(IHE 2005-09

2 XBAHE

2.1 &% 6%k Kromasil C3(250 mm X
4.6 mm,5 pum); FBHH B 2 8§ (A)-4itk K (B), #
BEYE B : 0~ 40 min, 95%~40% B; 40 ~ 60 min,
40%~10% B; kB H & 1. 0 mL/min; # # 3 & .
260 nm; A ZR.

2.2 MEGAEBOHE - HERRA T WER
BEnEaR AANERARBRERREL NN
0.100 5 0. 196 mg/mL K&, 048,

2.3 HEXAEBRENHE - BERRAHER1g, B
REGEEP HEEMAFBEAR 25 mL, KER
B, @A B30 min, R BRERR, AFMAIL
WA ER, B, MILWB 0. 45 pm) W5T , B 4k
WA,

2.4 MEEL-HERBMBELBARSHRALARE
10 pL, 3 A BUH 638 4X , % % 120 min 2541 49 65 3%
AHEER,ICF 60 min GHE, AEELAL

3 HEEER

3.1 BEEAR.BRA—pHHEARBERERR
Bl R T EZHRES K, ARG H SR S8 E R
3 I B A — BUbE, 45 R 3 A #0948 X R B i jB) A0
X 8 A RSD B /M F 2. 0%, LA (U M 5 )
R#F.

3.2 BEHARR.RFA—BHMERLER. M
Rl R4 T4 5140.2.4.8.16.24 h 34 ,HPLC
KW, Fo 367 W 6 4 T 4R B9 B (] A A X 94 7 B RSD
BNF2.3%, RS 24 h AR,

3.3 ERHAKR -HERNR-—HAHERS 4,
BERUERBERMLE T R TTHE HHASE

LA 7L R I

t/min
6-AT 9-MEXR
6-rutin  9-quercetin

M1 3RS B HPLC =E#
Fig.1 HPLC Chromatogram of reference
substance (A) and sample (B)
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B EZAREEHTHFICRD, A RERB
A0 HAMHERCEELEEY 14, HPE6
5 K115 min ZEH MG T X R A, 9
S W8 24 min Z2 4 6 0 0 W S R XTI A, 42
FIOHBEARRBESNER HECEEATE
T Gkl S R (s) , i3 H A7 8 miE ek w84 51
XL EMEREFEHRABHEANEERL>HNESR
W 10 £ B BT [ 5 e T ERUAE L 3 AR 4 U 3
AL MR R B R AR . SR
W% 2.3,

SHERER, UM ERERENEER

PR F,RSD K 0.02%~1.49% ; XM ER X R
K, HRSD 46.12%~58.75%.,
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FR o PR P 5 LA 1 g /)N I B S 28 61 B9 o B2 4
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Table 2 Relative retention time of common peaks in fingerprint of ten batches of samples

# %R B e (B

x %1 %2 %3 ¥ 5 %6 w7 8 9 %10 %11 %12 13 14
1 0.087 0.153 0.269 0.492 0.866 1.000 1.101 1.298 1.605 2.480 2. 589 2.642 3.139 3.187
2 0.086 0.149 0.265 0.488 0.864 1.000 1.102 1.297 1.609 2. 488 2.530 2.650 3.141 3.192
3 0.087 0.150 0.266 0.484 0.866 1.000 1.102 1.293 1.610 2.489 2.531 2.650 3.145 3.199
4 0.088 0.152 0.269 0.488 0.867 1.000 1.102 1.293 1.610 2. 488 2.530 2.650 3.144 3.193
5 0.086 0.149 0.265 0.479 0.867 1.000 1.103 1.290 1.612 2.498 2.540 2.661 3.158 3.210
6 0.08 0.149 0.264 0.476 0.871 1.000 1.104 1.290 1.612 2.502 2.544 2.665 3.164 3.215
7 0.086 0.147 0.263 0.471 0.867 1.000 1.105 1.289 1.614 2.502 2.545 2.665 3.167 3.218
8 0.086 0.149 0.263 0.470 0.867 1.000 1.104 1.287 1.612 2.502 2.544 2.666 3.169 3.219
9 0.086 0.148 0.263 0.468 0.867 1.000 1.104 1.287 1.614 2.506 2.549 2.670 3.176  3.225

10 0.086 0.148 0.262 0.470 0.867 1.000 1.104 1.288 1.614 2.503 2.545 2.666 3.170 3.219

23 10#IMHREAGHBELERAFTENESRER
Table 3 Relative peak areas of common peaks in fingerprint of ten batches of samples

it A8 % R T B

t S - 31 %2 3 #4 W5 #6 7 %38 M9 10 11 B12 W13 B
1 0.348 0.216 0.079 0.194 0.398 1.000 0.092 0.095 0.108 0.263 0.589 0.127 0.100 O. 210
2 0.356 0.245 0.078 0.204 0.392 1.000 0.086 0.091 0.108 0.272 0.612 0.131 0.118 0.231
3 0.369 0.229 0.078 0.199 0.393 1.000 0.093 0.089 0.108 0.269 0.607 O. 128 0.107 0.184
4 0.331 0.240 0.115 0.208 0.399 1.000 0.086 0.096 0.121 0.273 0.616 0.130 0.115 0.211
5 0.352 0.234 0.082 0.217 0.397 1.000 0.082 0.090 0.123 0.272 0.617 0.130 0.510 0.232
6 0.380 0.238 0.091 0.284 0.405 1.000 0.080 0.088 0.105 0.279 0.634 0.135 0.550 0.255
7 0.336 0.220 0.073 0.281 0.398 1.000 0.085 0.083 0.094 0.272 0.624 0.130 0.599 0. 261
8 0.311 0.284 0.093 0.279 0.280 1.000 0.087 0.111 0.149 0.180 0.431 0. 069 0.330 0.146
9 0.327 0.255 0.101 0.278 0.280 1.000 0.089 0.113 0.150 0.178 0. 428 0.068 0.349 0.149

10 0.322 0.310 0.096 0.284 0.282 1.000 0.088 0.122 0.182 0.180 0.431 0.069 0.338 0.144

nm AIEGEERNEK.

0.00 8.69 17.38 26.07 3478 4345 52.14 6083
t/min
B2 10 #/NAHR TS 4 AL A0 X R 4 o0 AR S

Fig. 2 HPLC Reference fingerprint mode produced
by crude drug of ten batches of samples

5 i

5.1 WEMMESE. REHAERAHRRT 3/
ARG FBH-K.PE-0. 1 %KM, M-k, ¥
£RTEIMABHRLENSHBEERREF &
REVLAZIE- KRBT e & G %S B E
T SRR 4 . R T 15 A 2 M- K R A B BEAE /i
| dA 256 49 HPLC 45 gL B M 30 AR

5.2 BBEKKEE .- ATEAT _REEIIBNM
£, L8 T 230.260,280,320,360 nm 5 MARRFE K
T30 , 45 5 280,320,360 nm T & H R & E
HHE, 85 E4,.M230 nm AEAMERRE, K
REFRKAEEAFELEERMIE K260 nm T
BHEEIEARBF R RER, HWEE 260

5.3 SERYHKE. /M BREAGHPEETIAN
(KRH FRRABRBRY APETHRRS, Bt
R M REHR WEEFNTHEIZRY.

5.4 HE¥BIRSHEHMESRRA, /M RER
25 bt 15 S E A B 7 kA AT AT, 10 HE/h AR SR
28 4 s S PR i A W48 £ A R £ B A [ R A Y
B R, TR B/ BT A M RIE RS 0 FF
;B FREBANESHESEROE W, & H9H
M ERERER, KRBT/ BEALH K
ERNHER, TR0 BESAGHOER.
5.5 HOEAAREERNEHENSER YHA
Fpzi L olnt, RN E SR AEMBE— e R
REXNSEHREREEEESY, ALRETERK
CENERBAFROALEL R BT ERHE
T 14 MEEW, ENEKEA R RBUNHAXR1F
H—ABE FEBRETHUEBLNOERE.
HRZENERREERBIX /N RBEFEYEE
B KSR, AR LA

SEUM:

[1] 8E2. MER, EX4E, §. MBEEHEBEANHT—
HHF [J] HZ54, 1998, 6(21).307-309.

[2] ®ee®g, HEREB. PHMMTEMRS RO EESHH LN
Brae (1) b &, 2003, 6(23): 417-420.

(3] £ % E8%. THE. %. SREHHARAACKNE
mEHE (1] FREA, 2005, 7(27); 751-754.



/N B SERAZG 14 RIHPLCIR SU BB BT A

(=" XSRT,  #OeW],  RilgETE,  TOESEL, R, RERSM, LIU E-hu, CAI Guang-ming,
ZHU Hai-sheng, HUANG He—hui, ZHOU Wei, XIONG Han-hui
(AR XIS, S5, BERA %, LTU B-hu, ZHOU Wei, XTONG Han-hui (fif¢J8C4E 302165 5t 4 2 rh 25 0F 5 i

, Ab5E, 100039 ; W g B 25 K2 2525 8, 1R, Kb, 410004) , 506, AiTE, BEES A, CAT
Guang-ming, ZHU Hai-sheng, HUANG He—hui (I8 45 30205 ¢ 4> 45t 245 1F 98 T, b3, 100039)

Rk i 24{1STIC[PHU]

HELT) 4 CHINESE TRADTTTONAL AND HERBAL DRUGS
i, B - 2008, 39 (10)

Beo S 3R

5ok 0k (34)
LIS M E TR TN N S I A ST 2B BT 1998 (06)

0. SEIREE BRI 2R S0 SR S OB 0 VA DR 3] -2 9B 4k 2003 (06)
3. A AL THAIE G HRAE20 b Ao (SO T 52 DL 301~ 2 2005 (07)

L RS, SO, EHEHE. (s NSRS A I MO C-8 03I ML YA 1 Iy LA T o [ Pl 30 ] — 1 B e 2 e 2
3122007, 29 (1)

2. RS OCHL RIGTT. SRR . BRI AN M SEHIZIAHPLOTR S I 5T [ i i830]-2006

3. WAL EHME. PR NS S B R B BT DIPRS00 -3 BLE 2 e 241 2000, 22 (6)

4 JAfh. SO6W1. BUES R (TR XUSR). AT, BE K. ZHOU Wei. CAI Guangming. HUANG Hehui.HE Guixia. LIU
Ehu. ZHU Haisheng. XTONG Hanhui i &BOAH Goiltdaill e /N SSE T i 50 5 5 B4 R i o e DR 0] - [ 25
/332007, 18(9)

5. HESE SO Gotuk. XIVERIE. JE 4. BEISIE. HUANG He—Hui. CAI Guang-Ming. JIN Guang—Zhu. LIU EHu. ZHOU

Wei. XTONG Han-Hui (2§ U (2 A 5 11 S S5 o 2 T 02 i DTSR S~ 4 22 2
2006, 22 (6)

6. AN B0 XIF5 5. ORI xS AE, XUERE. 5K B8, ZHAN Xue—jing. CAT Pei.LIU Xiu-fang. CAT Guang-ming.
LIU Rong-hua. LTU Feng-qun. ZHANG Zhuo-yong /M-S 48 251 15 i 6 ANTT BT ST P IR 1B B 1 2 i (303 F4)
W3] E 2532 4 2010, 26 (6)

7. JAAR. 400, kR XISRI). k)5 . ZHOU Wei. CAI Guang-Ming. HE Gui-Xia. LIU E-Hu.DU Fang-Lu /MH|-fE4E
25 T ) B A 2 g DRI 30D - [ R 8K 25452006, 4.(5)

8. WIXUF=. HU Shuang—feng S&1 5 HR i it /) i T SE ] ST S 7] 10 26 0] [0 301 - 24 27 S i 4l 2006, 24 (4)
9. XUFE 5. 5. HO6IA. SKksi). XUWEEE. LU Xiu-fang. ZHAN Xue-jing. CAI Guang-ming. ZHANG Zhuo-yong. LIU
Feng—qun /N S SE 250 BB/ LS s PR 03 1 s e D3R8 300 - B 24442011, 09 (2)

10. = KU 3822 B HPLCHR S KA 7T [ 42 i8i8 3C] 2008

L B3k, . VR, AR TG dl BP B2 b HPLC-DAD-ELSDIG S FIRE (K 51 [ P30 ] ~r 24
2009 (5)
2. BRI A2 B BB BB RIS m BORAT (B F R U I DR S0 - 7 B ARG 2011(2)

3. . B O TR, MV R RESE RIS VR T SR LA S o B R s AN DTS ] -2 2011 (6)



http://d.wanfangdata.com.cn/Periodical_zcy200810037.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%84%82%e6%b9%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%b5%b7%e5%8d%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%b9%a4%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e6%99%97%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+E-hu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Guang-ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Hai-sheng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+He-hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Han-hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b302%e5%8c%bb%e9%99%a2%e5%85%a8%e5%86%9b%e4%b8%ad%e8%8d%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%8c%97%e4%ba%ac%2c100039%3b%e6%b9%96%e5%8d%97%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e8%8d%af%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410004%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b302%e5%8c%bb%e9%99%a2%e5%85%a8%e5%86%9b%e4%b8%ad%e8%8d%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%8c%97%e4%ba%ac%2c100039%3b%e6%b9%96%e5%8d%97%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e8%8d%af%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410004%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b302%e5%8c%bb%e9%99%a2%e5%85%a8%e5%86%9b%e4%b8%ad%e8%8d%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%8c%97%e4%ba%ac%2c100039%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b302%e5%8c%bb%e9%99%a2%e5%85%a8%e5%86%9b%e4%b8%ad%e8%8d%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%8c%97%e4%ba%ac%2c100039%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%e8%b5%b5%e7%8e%89%e7%8f%8d%3b%e9%99%b6%e4%b8%8a%e4%b9%98%3b%e7%8e%8b%e8%8b%b1%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200810037%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%b2%9f%e6%99%93%e9%bb%8e%3b%e6%9e%97%e7%91%9e%e8%b6%85%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-ywfxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%80%a9%3b%e7%8e%8b%e5%bb%ba%e6%96%b0%3b%e4%ba%8e%e6%b2%bb%e5%9b%bd%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zhongcy200507003.aspx
http://c.wanfangdata.com.cn/periodical-zhongcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%b7%91%e5%a9%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a5%a5%e6%b5%b7%e8%88%aa%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%8b%b1%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e6%b4%81%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nxyxyxb200701005&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_nxyxyxb200701005.aspx
http://c.wanfangdata.com.cn/periodical-nxyxyxb.aspx
http://c.wanfangdata.com.cn/periodical-nxyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%84%82%e6%b9%96%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%b5%b7%e5%8d%87%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%b9%a4%e6%85%a7%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%bc%9f%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e6%99%97%e8%be%89%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6343741&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6343741.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e7%a7%80%e7%8f%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%8b%b1%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8a%e6%a1%82%e5%85%b0%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nxyxyxb200006006&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_nxyxyxb200006006.aspx
http://c.wanfangdata.com.cn/periodical-nxyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%b9%a4%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e6%a1%82%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%84%82%e6%b9%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%b5%b7%e5%8d%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%90%ab%e6%99%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Guangming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Hehui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Guixia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Ehu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Ehu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Haisheng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Hanhui%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgyf200709024&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgyf200709024.aspx
http://c.wanfangdata.com.cn/periodical-zgyf.aspx
http://c.wanfangdata.com.cn/periodical-zgyf.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%b9%a4%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e5%85%89%e6%b4%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%84%82%e6%b9%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e6%99%97%e6%99%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+He-Hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Guang-Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIN+Guang-Zhu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+EHu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Han-Hui%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jfjyxxb200606013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jfjyxxb200606013.aspx
http://c.wanfangdata.com.cn/periodical-jfjyxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a9%b9%e9%9b%aa%e6%99%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e9%9c%88%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%a7%80%e8%8a%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%8d%a3%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b3%b0%e7%be%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8d%93%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAN+Xue-jing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Pei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Xiu-fang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Guang-ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Rong-hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Feng-qun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Zhuo-yong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgylxtb201006020&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgylxtb201006020.aspx
http://c.wanfangdata.com.cn/periodical-zgylxtb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e6%a1%82%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%84%82%e6%b9%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%96%b9%e9%ba%93%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Guang-Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Gui-Xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+E-Hu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DU+Fang-Lu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgtryw200605017&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgtryw200605017.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgtryw200605017&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgtryw200605017.aspx
http://c.wanfangdata.com.cn/periodical-zgtryw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%8f%8c%e4%b8%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Shuang-feng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_yxsjzz200604013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_yxsjzz200604013.aspx
http://c.wanfangdata.com.cn/periodical-yxsjzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%a7%80%e8%8a%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a9%b9%e9%9b%aa%e6%99%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8d%93%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b3%b0%e7%be%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Xiu-fang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAN+Xue-jing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Guang-ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Zhuo-yong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Feng-qun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Feng-qun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_znyx201102003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_znyx201102003.aspx
http://c.wanfangdata.com.cn/periodical-znyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%95%8f%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%a8%9c%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6808544&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6808544.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%bf%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b4%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b4%81%e7%91%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%bf%97%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e8%90%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zcy200905042.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%bd%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bf%9f%e5%ae%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e5%87%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%9d%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%8b%b1%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nxyxzz201102007.aspx
http://c.wanfangdata.com.cn/periodical-nxyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e6%99%8b%e6%b5%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%89%e9%9c%84%e8%8a%b8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ae%89%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e9%be%99%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zcy201106022.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx

AICHERE: http://d. wanfangdata. com. cn/Periodical zcy200810037. aspx



http://d.wanfangdata.com.cn/Periodical_zcy200810037.aspx

