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Studies on chemical constituents of volatile
oil from Liquidambar acalycina

CHEN Hai-Shan, ZHAO Zhi-Guo, LIANG Xiao-Yan,
JIANG Qiao-Yuan, JIANG Xiao-Hua

( Guangxi Institute of Botany, Guangzi Zhuang Autonomous Region and the Chinese Academy of Sciences, Guilin 541006, China )

Abstract: The volatile oil was extracted from the leaf of Liquidambar acalycina by steam distillation. The chemical
constituents of volatile oil were analyzed by gas chromatography-mass spectrometry (GC-MS) for the first time. 44
compounds were separated and 29 compounds were identified, which accounted for 81. 04%. The main compositions
are n-Hexadecanoic acid (27, 03%) and 9,12, 15-Octadecatrienocic acid (13. 35%).
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Fig.1 GC/MS total jon chromatogram of volatile oil from Liquidambar acalycina
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Table 1 Chemical constituents of volatile oil from Liquidambar acalycina
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Peak Retention Compound

¥R AFE MHAXMTEERE)

Molecular Molecular Relative Matching

No. time(min) formula  weight content(%) degree
1 5.014 3-Cyclohexene-1-methanol,a,a4-trimethyl- CioHisO 154 1.53 90
2 8.968 Caryophyllene Cis Hy 204 5.28 99
3 9.671 a-Caryophyllene Cis Hy, 204 0.40 97
4 9,838 Aromadendrene Cys Hy 204 1.24 99
5 10.129 Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)- Cis Hz4 204 1.39 99
6 10.723 Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)- Cjs Hzq 204 6.25 97
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4% 1 Continue table 1

€5 {3 6 5t [F ey

Peak Retention

HFR HFER HAMEEEEE)

Molecular Molecular Relative Matching

No. time(min) Compound formula  weight content(%) degree
7 11019 (k%% 13.15 59
8 11.344 Naphthalene,1,2,3, 4-tetrahydro-1, 6-dimethyl-4-(1-methylethyl)-, (18- Cis Hzz 202 4.35 96

cis)-
9 12.397 Nerolidol 2 CisHysO 222 0.72 91
10 13,317 Naphthalene, decahydro-4a-methyl-1-methylene-7-( 1-methylethenyl )-,  Cis Hz 204 1.80 95
[4aR-(4aa,7a,8aB)]-
11 13.512 Diethyl Phthalate CiHL O« 222 0.91 97
12 13.600 Azulene,1,2,3.3a,4,5,6, 7-octahydro-1, 4-dimethyl-7-(1-methylethe-  Cjs Ha 204 1.06 91
nyD-, [1R-(1a,32B,4a,7B)]-
13  14.874 Naphthalene,2,3,4,4a,5,6-hexahydro-1,4a-dimethyl-7-(1-methylethyl)- CisHz 204 0.52 97
14 15.166 t-Muurolol CisHO 222 1.29 99
15 15.295 Copaene Cys Haq 204 0.49 93
16 15,558 a-Cadinol Cis Hzs O 222 1.64 98
17 18.405 Tetradecanoic acid CiiHz0, 228 2,14 98
18 20.288 2-Pentadecanone, 6,10,14-trimethyl- CisHj3s O 268 1.03 91
19 20.614 Pentadecanoic acid CisHso Oz 242 0.44 93
20 22.369 Isophytol CooHiwO 296 0.65 91
21 22.895 n-Hexadecanoic acid CisH3202 296 27,03 99
22 23.719 1H-Naphtho[2,1-b]pyran, 3-ethenyldodecahydro-3,4a,7,7,10a-pentam- CzoHa O 290 2.30 90
ethyl-, [3R-(3a,4aB,6aa,10aB,10ba) ]~
23 25.296 Phytol CroHio O 296 2.55 91
24 25,828 9,12,15-Octadecatrienoic acid, (Z,Z,Z)- CisH30 Oz 278 13.35 99
25 25,939 3-Eicosene, (E)- CzoHeo 280 0.55 91
26 26,184 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,Z)- CoHsz 02 306 0.55 99
27 28.936 4,8,12,16-Tetramethylheptadecan-4-olide Cz1HO: 324 0.23 92
28 29,531 Sulfurous acid, dodecyl 2-propyl ester CisHs2 O3S 292 0.27 91
29 31.555 1,2-Benzenedicarboxylic acid, mono(2-ethylhexyl) ester CisH220y 278 0,51 90
30 34,555 Sulfurous acid, butyl dodecyl ester Cis H3a O3S 306 0.56 91

BREREHFERMNYEIERSE 21 SEK
BB (27.03%) kB 24 B89 9,12,15-+ A
B(13.35%),0&5 % 7 A S A HE X & Bk 13.15%
(B, BRIETENEERESTER LA 4
BRI B RR M 2 LR R 16 & ) I S AR
H59%  RBARMREEEPHBARREALEY
HE SR, AT RE—- I HOKEY A8
BRRE. TEFEZA9DRERFHHERZBR
BEER BB 17%); A1(2), 8-F =&
(9.39%), A & B-A 114 (7. 0620) M AT LW
6.82X)HFTERS. ZHRERFEREMHER
WERETHERHORSTBERREN X THE
SRARAMAARMERTRERREX.

BE ik

I EEMEE 2 4)[M]. 2005. BT S EREEAR S

BREE AR 1991 REHEZMAFERIFRIL +5
#,14(8) :34—35

Cai YL(RTH),Ruan JL(BT & 2). 2005. Studies on the chemi-

cal constituents from the leaf of Liquidambar formosana Hance
R R8BI 0I]. J Chin Med Mat (Fh 541,28
(4):294—295

Chen YD(BRA #1), Hu ZD(#EAR) ,Gu Y(ERH). 1991 Study
on chemical composition of flavonoids and terpinenes in Ligquid-
ambar(EREYBELREXLEGOH O] Chemisery
and Industry of Forest Products (BK=4¢ % 5 T ly),11(2);
157—164

LiC(Z %), Shun YR(} E %), Shun YF (3% &). 2002
Chemical composition of Fructus liquidambaris——lulutong(#
L E RSB RII]. Acta Pharm Sin(ZE2 %),
37(4):263—266

XS HER. B HH, eral. 2006. BREEMBOTARABER
[J]. Chin J Experim Trad Med Form (sp H L % F Fl ¥R
#5),12(12) ;:45—47

Munehisa A,Masaku H, Miya S,etal. 1984, Constituents of Lig~
uidambar formosana ( Hamamelidaceae) [J]. Shoyakugaku
Zasshi 38(3):216—220

Xiao WH( ¥ f3t), Yang CH(H B 4) . Xu QLB HK) et al.
2005, Experimental study of protection animals skin of three
wild Hamamelidacese plants extract(3 # & 2 @ H MY E MY
%50 B Bk B 3 HF %) (J]. China Surfactant Detergent &
Cosmetics (B LT 0k) ,35(1):27—29



ﬁgﬂ?lﬂ‘ﬁﬁ{ﬂi mw%’&ﬁﬁ% [H wANra.Nc DATA SR

(=r MR, W& PN, ISR, #/NE,  CHEN Hai-Shan, ZHAO Zhi-Guo,
LIANG Xiao—Yan, JIA\G Qiao—Yuan, JIANG Xiao—Hua

3 PA TP A D P EREE R, TR, | AR, 541006

s - rikplisTI[PR]

HELT) 4 GUTHATA

i, &0 - 2009, 29 (1)

W51 AL 4K

L) k& 2005
2. F &G DL WE R A 8 A F 5T 1991 (08)

3. BWFE, Bz BUTHAL 5 oy it O RIe ST - 2544 2005 (4)

4 B WIS A U AT SR AR S 2 i R S5 T 1991 (02)

5. A%, PNTAH, IMVAH P2 R A R R 9T D8 S0] - 25252541 2002 (4)

6. XU, PhTgh, ZRREs, iUk S, okBk, 22205, oRAR, AN BRI IR I B A SO A H DR80T = [ 5 s 7727

Jei 2006 (12)

7.Munechisa A;Masaku H;Miya S Constituents of Liquidambar formosana (Hamamelidaceae) 1984 (03)

8. ML MARE, IR, S T ST Bt R A B0 2 Be R B it 5 DTl 3] = A% Tk 2005 (1)

Lo RDGAR. (0, I R A 5. R — 6 B B s B LA S PR SO T8 3] -G b 2 0k
2009, 24 (6)

2. W)L BRORAE T AR (IR S0 - A A4 2001, 17(2)

3. BEUCR AR R IR L 2R AEBOR DI T8 S0 5 R 22 5 sh 42006, 9 (2)

4. UL HERK. 259 K14 ROCH. LET Hai-ming. BI Wei.LI Qiang. BAI Dong. LIN Wen—han 28k} h—Hifb 54
(I8 S0 - RN 58 15 9T 2007, 19 (5)

5. kLAY B9 Z. ZFRA. DU Zhong. ZENG Yan. LI Qiu-Teng i 450535 L AL MHOA DHITIRE 30 -) bRl B
2008, 37(3)

6. ZEHAME VA AT /R ARG T R T DRI SO -V 95 bl B H 2002, 29 (6)

7. MR AR DI, S PR AR il A L TR DI T8 01— AR 512 H B AR 2006 (7)

8. WEAIZE. B H A, sk T . CHEN Li-jun. CHEN Yue-hua. SHI Hong-zhong. LIU Hong-min. CUL
Guang-hua HEAGESFER AN 5 GC-MS 43 BT LT85 15 B A b i 45 L R R 24412009, 19 (1)

9. JiRIC. WA INE VEIH AT AE T e v g T TR0 S0 -BARAR L R 2009 (16)

10. ERAT AT RBTHEOR OWTR SCT-FRoll 5 HH BiR 2004 (12)

5| SCHR (34%)

B, 5KA3, SREIE, AR R, R eI BB e W e R Ak 2 180y DI ST =) D4 20101(05)
B, 5KA3E H AP, RS AN R R AR 22 120 BT 9 IR S0 ] = ROl B 24 2010(32)
3. KA, TN BRAELE SN P AR A S B3 DI SC] - Bkl B 24 20101 (09)

SIFA S BRI GG, 2N, 5 IS, ¥ /NE. CHEN Hai-Shan. ZHAO Zhi-Guo. LIANG Xiao—-Yan. JTANG



http://d.wanfangdata.com.cn/Periodical_gxzw200901028.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b5%b7%e7%8f%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%bf%97%e5%9b%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e5%b0%8f%e7%87%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%b7%a7%e5%aa%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%b0%8f%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Hai-Shan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Zhi-Guo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Xiao-Yan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Qiao-Yuan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Xiao-Hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e8%a5%bf%e5%a3%ae%e6%97%8f%e8%87%aa%e6%b2%bb%e5%8c%ba%2c%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%b9%bf%e8%a5%bf%e6%a4%8d%e7%89%a9%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%b9%bf%e8%a5%bf%e5%ad%90%e6%a1%82%e6%9e%97%2c541006%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200901028%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e5%bf%97%e5%ae%8f%3b%e5%91%a8%e8%8d%a3%e6%b1%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200901028%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e4%ba%9a%e7%8e%b2%2c%e9%98%ae%e9%87%91%e5%85%b0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zyc200504016.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%8f%8b%e5%9c%b0%3b%e8%83%a1%e5%bf%97%e4%b8%9c%3b%e9%a1%be%e5%a7%bb%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200901028%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%a5%2c%e5%ad%99%e7%8e%89%e8%8c%b9%2c%e5%ad%99%e6%9c%89%e5%af%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yxxb200204006.aspx
http://c.wanfangdata.com.cn/periodical-yxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%a9%b7%2c%e5%ad%99%e7%8e%89%e8%8c%b9%2c%e7%a7%a6%e5%bd%a9%e7%8e%b2%2c%e6%ad%a6%e6%a1%82%e5%85%b0%2c%e5%bc%a0%e6%af%85%2c%e6%9d%8e%e5%85%b0%e8%8a%b3%2c%e5%bc%a0%e4%b8%9c%2c%e6%9d%8e%e4%b8%9c%e6%88%90%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgsyfjxzz200612017.aspx
http://c.wanfangdata.com.cn/periodical-zgsyfjxzz.aspx
http://c.wanfangdata.com.cn/periodical-zgsyfjxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Munehisa+A%3bMasaku+H%3bMiya+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200901028%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e4%bc%9f%e6%b4%aa%2c%e6%9d%a8%e6%98%a5%e5%8d%8e%2c%e5%be%90%e7%a7%8b%e6%9e%97%2c%e5%90%b4%e7%8e%89%e8%90%8d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ryhxgy200501008.aspx
http://c.wanfangdata.com.cn/periodical-ryhxgy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bf%97%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e5%a3%ab%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%83%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%aa%86%e8%93%89%e8%8a%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%b8%80%e9%a3%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%ba%e9%80%89%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xbyxzz200906050&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_xbyxzz200906050.aspx
http://c.wanfangdata.com.cn/periodical-xbyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e7%84%95%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a4%a9%e5%be%b7%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zxswx200102021&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zxswx200102021.aspx
http://c.wanfangdata.com.cn/periodical-zxswx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e8%8b%b1%e8%8d%a3%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tzjjdzw200602025&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_tzjjdzw200602025.aspx
http://c.wanfangdata.com.cn/periodical-tzjjdzw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%b7%e6%b5%b7%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%95%e8%91%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%8f%e5%86%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e6%96%87%e7%bf%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LEI+Hai-ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BI+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Qiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Dong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+Wen-han%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_trcwyjykf200705013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_trcwyjykf200705013.aspx
http://c.wanfangdata.com.cn/periodical-trcwyjykf.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e5%bd%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%a7%8b%e5%87%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DU+Zhong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZENG+Yan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Qiu-feng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gxlykx200803014&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_gxlykx200803014.aspx
http://c.wanfangdata.com.cn/periodical-gxlykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e8%89%b3%e8%90%8d%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jslykj200206007&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jslykj200206007.aspx
http://c.wanfangdata.com.cn/periodical-jslykj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%8e%89%e5%87%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b0%8f%e7%8e%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%89%91%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%9e%ad%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ncsyjs200607054&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_ncsyjs200607054.aspx
http://c.wanfangdata.com.cn/periodical-ncsyjs.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%88%a9%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9c%88%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b2%e6%b4%aa%e4%b8%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ba%a2%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e5%85%89%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Li-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Yue-hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Hong-zhong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hong-min%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CUI+Guang-hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CUI+Guang-hua%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xynygdzkxxxb200901039&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_xynygdzkxxxb200901039.aspx
http://c.wanfangdata.com.cn/periodical-xynygdzkxxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e7%81%b5%e5%85%83%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%9c%9d%e6%99%96%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ahny200915169&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_ahny200915169.aspx
http://c.wanfangdata.com.cn/periodical-ahny.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%89%af%e8%a1%8d%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_lysyjs200412006&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_lysyjs200412006.aspx
http://c.wanfangdata.com.cn/periodical-lysyjs.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%aa%a6%e5%85%a8%e4%b8%bd%2c%e5%bc%a0%e4%bb%81%e6%b3%a2%2c%e5%bc%a0%e7%b4%a0%e8%8b%b1%2c%e4%bd%95%e6%9e%97%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gxzw201005023.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%aa%a6%e5%85%a8%e4%b8%bd%2c%e5%bc%a0%e4%bb%81%e6%b3%a2%2c%e8%82%96%e4%bb%b2%e4%b9%85%2c%e6%9d%8e%e5%87%a4%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ahnykx201032056.aspx
http://c.wanfangdata.com.cn/periodical-ahnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bb%81%e6%b3%a2%2c%e7%aa%a6%e5%85%a8%e4%b8%bd%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ahnykx201009072.aspx
http://c.wanfangdata.com.cn/periodical-ahnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b5%b7%e7%8f%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%bf%97%e5%9b%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e5%b0%8f%e7%87%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%b7%a7%e5%aa%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%b0%8f%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Hai-Shan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Zhi-Guo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Xiao-Yan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Qiao-Yuan%22+DBID%3aWF_QK

Qiao—Yuan. JTANG Xiao-Thua k=R 14 it (4P 2 2 W5 DRI S0 =) VU A4 2009 (1)



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Qiao-Yuan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Xiao-Hua%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gxzw200901028.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx

