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Analysis of the Properties and Relationships
Between the Infrared Spectra of 20 Kinds of TCM

DENG Jia-Gang Liu Jin® QN Jie-Ping FENG Xu Wang Li-Li Hou Xiao-Tao
(Guang xi Traditional Chinese Medicine University, Nanning 530001, P. R. China)
a(Guangzi Teachers Education University, Nanning 530023, P. R. China)

Abstract In order to study the feasibility of application of IR spectra to traditional Chinese
medicine (TCM) property recognition, four different solvent sequences (petroleum ether, ethyl
acetate, ethanol and water) were selected to extract the chemical components in 20 kinds of
huoxuehuayu-TCM. After removing the solvents, the extracts of different solvent portion were
determined by Fourier transform infrared (FTIR) spectrometry,and 240 IR spectra were obtained.
Subsequently, the raw data were preprocessed,and the relationships of the properties of TCM and
infrared spectra were studied by support vector machine (SVM) and principal component analysis
(PCA) methods. The results showed the prediction model established by the IR spectra of ethyl
acetate portion have the higher recognition accuracy,the recognition accuracy for the neutral medicine
in prediction set was 80%,and 90% for non-neutral medicine, which made up accuracy of 85% in
average.

Key words PCA ;SVM;Infrared Spectra; TCM Properties Recognition



QORI L AL SRR S AT B s zspeseny [ PR
BT Bt

{E# MKW, X, RO, i, EWEE. /%, Deng Jia-Gang, Liu Jin, Qin
Jie-Ping, Feng Xu, Wang Li-Li, Hou Xiao—-Tao
{E A AN, Bk Pk, 1), ENEE, 6/, Deng Jia-Gang, Qin Jie-Ping, Feng Xu, Wang Li-

Li, Hou Xiao—Tao ()" P4rP= e, 7 il 155 446 17945, 530001) , Uik, Liu Jin () VGG
2B, TR %445, 530023)

| . -

W itz 2 PRU

B4 CHINESE JOURNAL OF SPECTROSCOPY LABORATORY
£, B0 2010, 27(2)

1.Fan R E;Chen P H;Lin C J Working Set Selection Using Second Order Information for Training Support

Vector Machines 2005
2. Sxln) % e XA A LA AT AT TR R A Y ST DITe S0 -l 2z B i 4 i
2006 (04)
3. AU J T xRS FT-NLR Y 32 je 2 20 A A v 24 DURESE SR S8 58 e RS T 9 DI A8 S ] - e i s i 3
2006 (05)
4. RHE; SCE T B EREHUC R S P 2P A R S D RRE ST - S S - 2009 (01)
5. XHE; XSS B W H SRR IR BN LR D 25 JEH LG 28 5 G PRI OC I D Re S0 - 2544 2008 (12)
6. fE K A WAL S BN AE RIS - R P2 VU SR R e DRI 3] - P I o B Sl B 2
2004 (03)
TG R W AT I, B ST IURAIR AR 1995 (06)
8. WIEH A EAHE P2y DY PRI 0 5% B ORI 9 T8 3] -t 2R 2254 1992 (06)

A e iR (1046)

. 23] X5, HU Guo—hai. LT Hong—chao. LTU Fang BAf 1 S R /B 1 L0411 0 i DT 18 50] -
SCULE o 4 R R 412009, 22.(2)
2. WGk dkiE. ERRLL BRAC Mg SRASHL IR0 410 IR PEOR 25 25 PR —— AL 5 R 0 SR 00 (R ol e A HL
AT IRFFE DI S0 - 25244122011, 39 (4)
3. Bl MR sKkUK. XK. XK. B YE. XI55 24 Rui Jin. Qian Lin. Bing Zhang. Xin Liu. Sen-mao Liu.Qian Zhao.
Xiu-lan Liu J&T-Apriori SVEN 24 (A2 = R 8dR SCTERUNAZ SR 9 I T8 32 ] - P e 45 45 24412011, 09 (7)
4. G MB4E. LIU Yue. ZHENG Jin—sheng 24" PU/ U MRS AR L5 048 (IR S0 - A i e 25 A 2l
2011, 06 (4)
5. J/RE). AT AL L
2010

=
=

. 1R, gkl el L] 22 SO R I T R RN T [ e S -

6. St RPESE. 2B MR T4k 0k, MG, Wu Mengxu. Song Yaoping. Li Kun. Yong Xiaojia.Ding Wei.

Jiang Yongguang. Zhou Xunlun "2 245 PE-Thae e 3 b i i 52 DA T8 3] =30 3 v 2 4% 752006, 33 (10)

7. L RUK. XN XUBRSE. KRR, R Sk A, AR . Rui Jin. Bing Zhang. Xiao—qing Liu. Sen-mao Liu.Xin

Liu. Lian—zhen Li.Qian Zhang. Chun-miao Xue JE&TZ4VERIIR “ 95" HO M Bl 2y JE S A 22 RALL
ZESERT T DT 3] - 7 P 45 75 244122011, 09 (7)

8. SRAEHE — PO IR R 24 B4 1L 43 BT IR E8 3] - [ o B 25 97112010, 02 (36)

9. SRR iR At v 2 24k ML T ek o T AT 18 32 ] - 2422009, 21 (7)



http://d.g.wanfangdata.com.cn/Periodical_gpsys201002083.aspx
http://d.g.wanfangdata.com.cn/Periodical_gpsys201002083.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e5%ae%b6%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%bf%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a6%83%e6%b4%81%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e6%97%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%b8%bd%e4%b8%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e5%b0%8f%e6%b6%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Deng+Jia-Gang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qin+Jie-Ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qin+Jie-Ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Feng+Xu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Li-Li%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hou+Xiao-Tao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e8%a5%bf%e4%b8%ad%e5%8c%bb%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e5%ae%81%e5%b8%82%e6%98%8e%e7%a7%80%e4%b8%9c%e8%b7%af179%e5%8f%b7%2c530001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e8%a5%bf%e4%b8%ad%e5%8c%bb%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e5%ae%81%e5%b8%82%e6%98%8e%e7%a7%80%e4%b8%9c%e8%b7%af179%e5%8f%b7%2c530001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e8%a5%bf%e5%b8%88%e8%8c%83%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e5%ae%81%e5%b8%82%e7%87%95%e5%ad%90%e5%b2%ad%e8%b7%af4%e5%8f%b7%2c530023%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e8%a5%bf%e5%b8%88%e8%8c%83%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e5%ae%81%e5%b8%82%e7%87%95%e5%ad%90%e5%b2%ad%e8%b7%af4%e5%8f%b7%2c530023%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gpsys.aspx
http://c.g.wanfangdata.com.cn/periodical-gpsys.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fan+R+E%3bChen+P+H%3bLin+C+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gpsys201002083%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gpsys201002083%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e5%90%91%e5%86%9b%3b%e6%9d%8e%e6%99%93%e8%90%8d%3b%e5%88%98%e5%bf%97%e5%bc%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gpxygpfx200604006.aspx
http://c.g.wanfangdata.com.cn/periodical-gpxygpfx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e6%b3%a2%3b%e5%91%a8%e7%8e%89%e8%8d%a3%3b%e5%88%98%e5%bf%97%e5%ae%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gpsys200605056.aspx
http://c.g.wanfangdata.com.cn/periodical-gpsys.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%bf%9b%3b%e6%96%87%e5%bf%97%e5%ae%81%3b%e8%a6%83%e6%b4%81%e8%90%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hxyjyyy200901016.aspx
http://c.g.wanfangdata.com.cn/periodical-hxyjyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%bf%9b%3b%e9%82%93%e5%ae%b6%e5%88%9a%3b%e8%a6%83%e6%b4%81%e8%90%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-zyc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9b%9b%e8%89%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgzyjcyx200403007.aspx
http://c.g.wanfangdata.com.cn/periodical-zgzyjcyx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ae%a1%e7%ab%9e%e7%8e%af%3b%e6%9d%8e%e6%81%a9%e5%ae%bd%3b%e6%b1%a4%e5%ad%a6%e5%86%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gpsys201002083%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e8%82%b2%e7%ad%91%3b%e5%91%a8%e7%8e%af%e5%a8%9f%3b%e7%8e%8b%e5%bf%97%e7%be%a4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-zgyaokdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%9b%bd%e6%b5%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%bd%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Guo-hai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Hong-chao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Fang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_wssfgdzkxxxb200902024&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_wssfgdzkxxxb200902024.aspx
http://c.g.wanfangdata.com.cn/periodical-wssfgdzkxxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bf%97%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e6%b0%b8%e6%b5%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a7%8b%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%82%b3%e5%8f%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%a1%e6%b5%b7%e5%ad%a6%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyyxb201104005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zyyxb201104005.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyyxb201104005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zyyxb201104005.aspx
http://c.g.wanfangdata.com.cn/periodical-zyyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e9%94%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e8%8c%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%86%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%a3%ae%e8%8c%82%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e8%8c%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%a7%80%e5%85%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rui+Jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qian+Lin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bing+Zhang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xin+Liu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sen-mao+Liu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qian+Zhao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xiu-lan+Liu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zxyjhxb201107015&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zxyjhxb201107015.aspx
http://c.g.wanfangdata.com.cn/periodical-zxyjhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%82%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e9%87%91%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yue%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHENG+Jin-sheng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_sjzxyjhzz201104021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_sjzxyjhzz201104021.aspx
http://c.g.wanfangdata.com.cn/periodical-sjzxyjhzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e8%82%87%e5%8b%a4%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ae%a1%e5%86%ac%e5%85%83%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%bf%97%e5%bc%ba%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e6%96%87%e4%b8%bd%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%9f%e8%96%87%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%96%84%e8%90%8d%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9b%ad%e5%9b%ad%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%89%b3%e6%98%8e%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7390218&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_7390218.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%9f%e6%97%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e5%a7%9a%e5%b1%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%8d%e5%b0%8f%e5%98%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e7%bb%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e6%b0%b8%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e8%ae%ad%e4%bc%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Mengxu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Song+Yaoping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Kun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yong+Xiaojia%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ding+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jiang+Yongguang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+Xunlun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_lnzyzz200610031&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_lnzyzz200610031.aspx
http://c.g.wanfangdata.com.cn/periodical-lnzyzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e9%94%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%86%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b0%8f%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%a3%ae%e8%8c%82%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%bf%9e%e7%8f%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%80%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e6%98%a5%e8%8b%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rui+Jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bing+Zhang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xiao-qing+Liu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sen-mao+Liu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xin+Liu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xin+Liu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lian-zhen+Li%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qian+Zhang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chun-miao+Xue%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zxyjhxb201107004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zxyjhxb201107004.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zxyjhxb201107004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zxyjhxb201107004.aspx
http://c.g.wanfangdata.com.cn/periodical-zxyjhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e7%87%95%e5%8d%8e%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgzyyzx201036117&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zgzyyzx201036117.aspx
http://c.g.wanfangdata.com.cn/periodical-zgzyyzx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%b0%b4%e6%a0%b9%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_haixyx200907053&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_haixyx200907053.aspx
http://c.g.wanfangdata.com.cn/periodical-haixyx.aspx

10, B P2 BURHESL DIFE -2 (. (AT 2011, 24(7)

5 HIESCHR (14%)

1 T Bzhh. S0 BAE I 1046 o 20 2 B A BRAN S0 M St DTRIE 3] - P S 25240 2011 (6)

A CHERE: http://d. g wanfangdata. com. cn/Periodical gpsys201002083. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%98%a0%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_yxxxzz201107554&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_yxxxzz201107554.aspx
http://c.g.wanfangdata.com.cn/periodical-yxxxzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a3%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e4%ba%91%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a3%b4%e4%b8%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b8%b8%e5%ad%98%e5%ba%93%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zyyxb201106040.aspx
http://c.g.wanfangdata.com.cn/periodical-zyyxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gpsys201002083.aspx

