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Abstract: Objective To investigate the chemical constituents in Origanum vulgare. Methods The
herbal medicine was extracted by different solvents and the constituents were separated by chromatography
on silica gel, Sephadex LH-20, and Toyopearl HW-40. Their structures were determined by spectrai anal-
yses (MS and NMR). Results

structures were identified as B-sitosterol (I ), dancosterol (I ), hexacosene (I ), hexacosanol (N ), 1,

Fifteen compounds were isolated from the chloroform fraction. Their

4-benzenediol (V ), 1, 2-benzenediol (V1), p-hydroxybenzaldehyde (VI), thymoquinol (4-methyl-5-iso-
propyl-1, 2-benzenediol, VI), dihydrodehydrodiconiferyl alcohol (X ), (—)-syringaresinol ( X ), succi-
nate acid (X), oleanolic acid ( XI ), usolic acid ( XE ), ethyl caffeate ( XN ), and ethyl rosmarinate

( XV ). Conclusion Compounds X and X are two phenylpropanoids isolated from O. wulgare for the first

time. Compounds I —VIE, XI, XN, and XV are also isolated from O. vulgare L. for the first time.

Key words: Origanum vulgare L. ; phenylpropanoids; thymoquinol

& F Origanum vulgare L. RBEH+ZEMH
Y, ERESMBIE LA . REY ZATHE.RE.
L. B st R AR IS S E MRT . B
ERAREE R ZIR. IR RERESN,
S ZREDHE . DURE. IR BUR . IUR TR,
Em.OMmE RS SRS 2 ENAEE.

H WS E X F BA¥ RS HET TREHR,
HERMWSEFENERNITH . BEEBRSFHEAR
. FEPFEREBMETEENRERS . X5
EEEBRABERRKAEN =Y, N BREERRAT
2 RRARE R BERERERLEYRIEMBA
BEDERNRAEFEFRELRSORE, N
I, H N 4 BRI R AT T B, R R AL
HBEET 15 MLEY, 551k B B B (B-sitos-
terol, I ), %1 ¥ b F (dancosterol, 1), ~ + X
(hexacosene, I ), .+ A %t B (hexacosanol , N ) . %}
— ¥ B (1, 4-benzenediol, V ). 4. = Z By (1, 2-ben-
zenediol, VI ). Xt ¥ & X H B ( p-hydroxyben-
zaldehyde, VI ), 4-F1 3-5-5 7§ % 4 % — B (4-
methyl-5-isopropyl-1, 2-benzenediol , VI ) , — & i &,
— ¥) 1 ® (dihydrodehydrodiconiferyl alcohol, X ).
(—)-T % J8 £ [(— )-syringaresinol, X ], 38 1 &
(succinate acid, X ), 5 ¥ 5 8 (oleanolic acid,
XI ). 13 # & (usolic acid, XI ). M HEER Z, BE (ethyl
caffeate, XN ), 3K % F # Z Bg (ethyl rosmarinate,
XV), HPUEY X . X AERANFEH 45 HFE
HEREERDLEYW L ~VI, X, XV, XVIRH
BRMNZHEY 2R,

1 /S

JR i {Y : Finnigan TRACE MS2000,EI-MS; 4T

4F i 4 : NICOLET670 FT-IR (Nicolet IR-6. 0a

BIEA TR G) ; BRI #R{Y : Varian Mercury VX-
300 % Varian INOVA S-600 #; & 5] . B sHRR X
TR 2 B T R B BT R R R O 4 A
ALl KA ERAKGRER .- FYEEAT] &5,
BRRFEZHAMRBBIE KRBT &P EE
REEHEMERMZELEEANBERFZREY
4 F O. vulgare L. , B I H F 3B .
2 BRRS5HE

BETHSES LRS- VR 1~2 cm M, B
ZIRERBUE S, FK BB K (4514 10 £5.8 %
Kod 2 ), AFH KB EEELN 4 g/mL BBRE,
9SUZBEEERE 0%, 8 E 48 h, R LMW, &
WELH Ag/mL REH, 55 AR MWEE60~90 C),
A FEB, BRI, W, B A mEk . | TR
., REMHBREY 80 g, b 150 g & (100~ 200
DB B TRIEFNERMARSE 2 kg K
(100~200 E)A A LI, A mBE-HNE T E
BB Ve, A TLC RRSE W6, R E R A I
Ty, B UL bW I & b BB Sephadex LH-20,
Toyopearl HW-40 #F {5 3% 4> B £l 4L, 18 2 15 M 4L
|aY.
3 4HB¥RE

ey ! . TasH, TLCEES B-A 8BSt
BEAMFARE, B -AHEYNRAREHESA
T, Hasbkigs B2 S B A —3L 8L Eh
AW HBBEME,

el .8/ % 5% (F M), Liebermann-Bur-
chard 7 2 ¥, R FHEH 845688 Mol-
ish R A, XALSFHEEHE., SHP MEX
BRAETLC EMRIE—-H,. 580 VFREAR
AFMHasmril 59T METRE -8 %S



* 1784 °

% ¥ % Chinese Traditional and Herbal Drugs %8 38 35 12 3 2007 ££ 12 A

AW 1L AHE MHE.

HEY I . geakER, 2 FRHICoH: BETH
M. 2B, KRBT K. EI-MS m/z:364[M*],336
[M* —C,H,], 209, 195, 181, 167, 153, 139, 125,
111,97,83,69, 'H-NMR (ds-Ben, 600 MHz)4:1. 27
(S %) K £4~-CH, &in,2.91(1H,d,J=18 Hz),
13C-NMR (ds-Ben, 150 MHz) &' 78. 0(=CH-),29. 9
(-CH;) . B EBBEEAEW L AT

A5V . AekhE, 5 FRHICH: 0, HET
AMiEE. Z B, R Tk, EI-MS fii'H-NMR 65
BEXRMED - BEREY VI T REE.

e V. EeERE K EH, 4 FR
CHO,. =L Sk R b & Pt R AR B B . EI-
MS m/z:110[M*],92[M*—H,0],81[M*—-CO—
H],53[M+*—CO—H—CO], 'H-NMR (d;-Me,CO,
600 MHz)8: 6. 87 (4H,m) , 5 & SCHRIR 1B 4047 , B
EWREYV R3T _HB.

eV - TEHRERZE .5 FRH
CHO, =8 kR M2  RAEBMZE, EI-
MS FI'H-NMR¥(#E 5 XM E—B . HELEY
VI AR R,

eV B REZEERIE, 5+ TR
CHO, . Z8 &N ERE  RAEFHEE. EI-
MS. 'H-NMR i *C-NMR $ # 55 3C iR $ 18— B,
HEAEYVI X REEARE.

k&P, EaPEHRE R EH, 2 FX
CioH O, . ZRAL SR B PR, /AR A B2 % . El-
MS m/z:166[M*],151[M* —CH;],133[M* —
CH, —H,0], 123[M* — CHCH,CH,], 105 [M* —
CHCH,CH, — H,0], 95,77, 'H-NMR (d,-DMSO,
600 MHz)é & # A 40 6. 52(1H,s) ,6. 45(1H,s) % 2
AEHE BRI WBR; XH 2 N FAXER S 'R
WAL ST TXHE;3. 09QH, LB . BAE
2AHFRESZHE,1.09(6H,d,J=6.9 Hz2) 2k 2 41
ZH-CH, AP C LM HBESIWERE,
BRRE—-1TRRNEFELOCGH, ) BRE—HE
5%%HE. #RFESAAEER 8 33(1H,s,-
OH),8. 30(1H,s,-OH),6.52(1H,s) ,6. 45(1H,s),
3.09(1H, m), 1. 99 (3H,s),1.09 (6H,d,J=6.9
Hz). “C-NMR (d,-DMSO, 150 MHz)é: 147. 8 (C-
1),146.7(C-2),132.0(C-4),120.9(C-5),117.1
(C-3),112.3(C-6),26.1(C-7),22.8(C-8),22.7
(C-9),15.7(C-10), A X R, X 2L &YW R
4- B 3E-5- R 48 % — B (thymoquinol) .

HEY K IR 5 FRCHO, Z AL E
KRR 2, BREBEBE.EI-MS m/2:360[M* ],
342 [M* — H,0], 327 [M* — H,0 — CH, ], 137,
"H-NMR (ds-Me,CO, 600 MHz)8: 7. 04 (1H,d,J =
1.8 Hz),6.81(1H,d,J=7.8 Hz),6.88(1H,dd,
J=1.8,7.8 Hz),5.53(1H,d,J=6.6 Hz),3.52
(1H,m), 3. 88(1H,dd), 3. 80(1H,dd), 3. 82(3H,
$) . “C-NMR (ds-Me,CO,150 MHz)$:134. 5(C-1),
110.4(C-2),147.2(C-3), 148. 0 (C-4), 115. 7 (C-
5),119.5(C-6),88.1(C-7),54. 9(C-8), 64. 6 (C-
9),129.9(C-1'),113.9(C-2'),147.1(C-3'),144. 8
(C-4'),136.2 (C-5'), 117.5 (C-6'), 35.8 (C-7"),
32.6(C-8),61.8(C-9'),56.2,56. 4, &iA XK
B BEREY XA _EBRE MW,

ﬂ'aﬁ% X:H @%*’ﬁ%iczzl‘lzsos’mp
173~174 C; 28GR 2R R EREE.
EI-MS m/z:418[M* ], 180; 'H-NMR (d,-DMSO,
300 MHz)8:6. 59(4H,s,H-2',6',2",6"),4. 73(2H,
d,J=3.9 Hz,H-2,6),4.29(2H,dd,J=9.0,6.6
Hz,H-4a,8a),3.92(2H,dd,J=9. 0,3. 9 Hz,H-4e,
8e), M 3.88(12H,s,3',5 ,3",5"-OCH,) \J 51F 4 4
B4 %,3.10(2H,m,H-1,5), 'H-'H COSYEH 4
fir (Fi 8 BBy 2 NE T4 BIFE 4. 29 #1 3. 92 4k, i
F2AERTFHEBRE HAHE s-H@ 1I-HDRAE
BEERT 2 A HEIZES . *C-NMR(d-DMSO,
150 MHz) 8 147.3(C-3',5', 3", 5", 134.5(C-¢,
4", 132.2(C-1',1",102.9(C-2', 6', 2", 6", 86. 2
(C-2,6), 71.9 (C-4, 8), 54.5 (C-1, 5), 56.5 (-
OMe). DEPT i##— 3 &H, , ZUAYEE 1T E
3,3 MR, 1 AP R S4 CRBE 27,
WELEGY XK ()-TEHEREB.

HEW N KEEEE &, mp 187~189 C, 5
BTK,EBHE, 4 FRHICHO,. 'H-NMR (ds-
DMSO, 600 MHz) 8 2. 51 (4H,s), “C-NMR (d¢-
DMSO, 150 MHz) é: 24.4 (-CH,-), 177.9 (-
COOH), & XMMBEI T . LAY N BB
K.

L&y X1 . AR FEE, 47N
C3oH;50;5 mp 300~ 302 C , Liebermann-Burchard
RR AR TLC £ 5F MR & R E—
3. EI-MS B B Fi a(m/z 248) Fl b(m/z 208)
RFSEMRDANBFEEANBRREF . HEEH
AYXI HFURR. ‘

&Y XTI . AR RERR(FE, 5 FRXN
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C3HO;3, mp 258~ 260 C, Liebermann-Burchard
RBLN . "H-NMR#MC-NMR Y% 545 5 ik
#E—BEEAAY X RS HR.

e XV . BREREBMRBE, FFLH
C:H;;O,, mp 148~ 149 C, EI-MS, 'H-NMR 1
UC-NMRE#EB TS XMME" - B 2 EY
XN R UnHERR Z B .

e XV . REBHERY. 2 FAN
CoHi Qs ZR U EKRNERB . RAEBZE.
"H-NMR#1“C-NMR ¥ i¥ $3% 5 iR 2 — B,
WEMLBY XV AREERLE.

References:
[1]) Delectis Florae Reipublicae Popularis Sinicae, Agendae

Academiae Sinicae Eidita. Flora Reipublicae Popularis Sini-

[41

53

[6]

(71

[8]

[o]

Chen Y G, Du X X, Wei J X, et al. Studies of the chemical
components Gyrostemma pubescens (1) [J1. Acad J Kun-
ming Med Coll (BMIE¥BE4M), 1995, 16(3): 8-9.
ZouZR, Yi Y H, Yao X S, et al. Studies on chemical con-
stituents of Acaudina molpadioides Semper [J]. Chin J Nat
Med (CPERRZEY, 2004, 2(6): 348-350.

Kamel M S, Assaf M H, Hasanen H A, ¢t al. Monoterpene
glucosides from origan Syriacun [J]. Phytochemistry, 2001,
§8: 1149-1152.

Fang | M, Lee C K, Cheng Y S.. Lignans from leaves of Ju-
niperus chinensis [J). Phytochemistry, 1992, 31(10); 3659-
3661.

Lei ZH, Tai BS, Tian R H, et al. Study on chemical com-
ponents of Poacynum (1. J Harbin Univ Commerce: Nat Sci
(RREBLKREZR - ARBEP), 2002, 18(1): 99-
1q00.

Cui DB, Yan M M, Wang S Q, e a/. Study on chemical
components of Bulbus Fritillariae Ussuriensis [J]. China J
Chin Mater Med (P EPHZE), 1995, 20(5): 298-299.

cae (PEMYPF) [M]. Tomus 66. Beijing: Science Press, [10] Shu R G, Liu Y F, Chen J, et al. Studies on the triter-

1997. penaids of Cyclocarya paliurus (Batal.) Ilijinsk [J]. J Chin
(2] Zhou HL, Yuan ] R. Studies on the chemical components of Med Mater (B##t), 2002, 28(7): 558-559.

Lzxeridium chinesis (Thunb. ) [J]. Chin Tradit Herb Drugs [11] Zbang W D, Kong D Y, Li H T, e al. Study on chemical

(pEEZh), 1986, 27(3): 267-268. cons-tituents of Erigeron breviscapus [J}. Chin J Pharm (%
[3] WuB, Wul J, Zhang L, et al. Study on the antibacterial BEHTIEE), 1998, 29(11): 458-500.

chemical constituents of Senecio cannabifolius Less. (1) [12] ZhuJ W, Yu Y Z, Wang B, et al. Depsides from Prunelle

[J]. J Shenyang Pharm Univ (W, B H P K2E %), 2004
(5): 341-345.

vulgaris [J]. Chin J Exp Tradit Med Form ((FE LB FH
k), 2001, 26¢5): 563-568.

FREF EBSHUELERST

EFORALEAFLALRLK OB FRRT
Q. ERAFFEERENEHRF,EXR KEF 130021 2. EHKE
B TEHESHHBEBERALRE. % KF 130012)

# E.BY FREFDEFALBINEESRS. FE NAZHBBERBTLELL. RELSYHELE
BHEBERESFTEEHEN. 8F B IONMMAD, FREED 7-BE-2,6- - PHE-1,4-FER(ID LFE
B-3-O-B-EFHMF (I ILER-3-O-B-D-M A HHE (). (35)-6,8-_BH-3-¥%-3,4- —HFF T X (mon-
troumarin, N).4',5-Z“RE-3,3 - “HAZEBRT (V) . FHEFZ (V). HF PFOD BB EEOD BB (X),
EERX). 8 A1 ~VHNERAZREY P EE.

XA - FREHT-BE-2,6- “HHE-14-FF@; LER-3-O-F-=FRET

hBR4HEE R284.1 XKIRIAB A TR E 0253 - 2670(2007)12 - 1785 - 03

Chemical constituents from aerial parts of Dioscorea nipponica

LU Dan', WANG Chun-yu?, LIU Jin-ping', CHEN Shuai’, LI Ping-ya'
(1. Institute of Frontier Medical Science of Jilin University, Changchun 130021, China; 2. Key Laboratory for
Supramolecular Structure and Materials, Ministry of Education, Jilin University, Changchun 130012. China)
7-hydroxy-2,

Dioscorea nipponica Makino;

Key words; 6-dimethoxy-1,

kaempferol-3-O-F-rutinoside

-06-08

A BT 1 25 AL g 3T B (20050911)

A (1968—), &, HEHEFA,BIHR, I§%$*?§k¥ﬁﬁﬁﬁﬁiwﬁﬁ%ﬁ% AHEENENEEA.
¥ Tel:(0431)85619803 E-mail:lipy@jlu. edu.cn -

H

4-phenanthraquinone;



q:gm{,h%ﬁ&:ﬁﬁ%( I ) [H wANra.Nc DATA SRRk

fE#: IMENGE,  XIZLEE,  JeSCHE, VRO, X#3C,  SUN Li-juan, LIU Hong-bing, FAN
Wen-qian, XU Han-lin, LIU Yan-wen o

3 PA WA B B, 2 b 2 kT s =, L, I, 430061

. i y[1ISTIC[PRU]

HELT) 4 CHINESE TRADTTTONAL AND HERBAL DRUGS

i, &0 - 2007, 38(12)

e 8 1R

1.Delectis Florae Reipublicae Popularis Sinicae, Agendae Academiae Sinicae Eidita "[EAEME 1997

2.7Zhou H L;Yuan J R Studies on the chemical components of Ixeridium chinesis (Thunb.) 1986 (03)

3.Wu B;Wu L J;Zhang L Study on the antibacterial chemical constituents of Senecio cannabifolius

Less. (1) [WIFIRRICT-VRBH 2R 22224) 2004 (05)

4.Chen Y G;Du X X;Wei J X Studies of the chemical components Gynostemma pubescens (1) 1995(03)

5.Zou Z R;Yi Y H;Yao X S Studies on chemical constituents of Acaudina molpadioides Semper[HTiit3c]-

TPER AR 2% 2004 (06)

6. Kamel M S;Assaf M H;Hasanen H A Monoterpene glucosides from origan Syriacun[#F3CHiFI] 2001

7.Fang J M;Lee C K;Cheng Y S Lignans from leaves of Juniperus chinensis[#F3CHIF]] 1992 (10)

8.Lei Z H;Tai B S;Tian R H Study on chemical components of Poacynum[3JFi& 3] =M /RIERI 272441 (B

REFESR) 2002 (01)

9.Cui D B;Yan M M;Wang S Q Study on chemical components of Bulbus Fritillariae Ussuriensis 1995 (05)

10. Shu R G;Liu Y F;Chen J Studies on the triterpenoids of Cyclocarya paliurus (Batal.) I1ijinsk[#iF]

WwICI- 2 2002(07)

11. Zhang W D;Kong D Y;Li H T Study on chemical cons—tituents of Erigeron breviscapus 1998 (11)

12.Zhu J W;Yu Y Z;Wang B Depsides from Prunella vulgaris 2001 (05)

A e i (1026)

Lo XN i R 2 062 e T DRI 300 -1 2442002, 25 (9)

2. FUAL XU, KRS 2E A AT DT 30 - 2442003, 26 (9)

3. VZLEE. SNENAE. VEDBURK. Ik SC R E AN )il A 2 e RS A SR A R 0 0417 DI85 - h 55242006, 37 (5)
4. PNEAE 2B ZE PR BN ST [5447 18 301 2006

5. XS, FORML PNINAE. XUZLIR. XUz S0 A A3 R 2 i3 GC-MS 43 A 9318 30111 25442007, 30 (5)

6. 57 R. EbA A ALk, iUHE. Xin Xiuling. Wang Zhixiang. Yu Xiangying.Du Qiguang. Wu Juanxia
I FRCO2AE IR A= FE 4 RN 1 5 DI T8 30 -4k LA 112010, 24 (1)

7. R0, NZERE. (T FE 2. R SC RGO v A AR T RS A S (1) 7 B DT SO e P R R
2004, 26 (8)

8. EVGFL. thuih, JUKAL il S e SR g T CHRIA8 30T - o 4 22008, 35 (2)

9. . R T A S S 2 B P AR IO VERE ST R DI ST -1 25442007, 30(8)

10. AR WL BRAEKE. 5RIEBK. Wu Rui. Ye Qi.Chen Nengyu. Zhang Guolin “FZ 6% ps MBS T8 301 - KK

YIRS T 2000, 12(6)



http://d.wanfangdata.com.cn/Periodical_zcy200712006.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%b8%bd%e5%a8%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ba%a2%e5%85%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8c%83%e6%96%87%e4%b9%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e6%b1%89%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%84%b1%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Li-juan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hong-bing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAN+Wen-qian%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAN+Wen-qian%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Han-lin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yan-wen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b9%96%e5%8c%97%e4%b8%ad%e5%8c%bb%e5%ad%a6%e9%99%a2%2c%e4%b8%ad%e8%8d%af%e8%b5%84%e6%ba%90%e4%b8%8e%e4%b8%ad%e8%8d%af%e5%8c%96%e5%ad%a6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e6%b9%96%e5%8c%97%2c%e6%ad%a6%e6%b1%89%2c430061%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%22Delectis+Florae+Reipublicae+Popularis+Sinicae%2cAgendae+Academiae+Sinicae+Eidita%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200712006%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+H+L%3bYuan+J+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200712006%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+B%3bWu+L+J%3bZhang+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_syykdxxb200405006.aspx
http://d.wanfangdata.com.cn/Periodical_syykdxxb200405006.aspx
http://c.wanfangdata.com.cn/periodical-syykdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Y+G%3bDu+X+X%3bWei+J+X%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200712006%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zou+Z+R%3bYi+Y+H%3bYao+X+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgtryw200406007.aspx
http://c.wanfangdata.com.cn/periodical-zgtryw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kamel+M+S%3bAssaf+M+H%3bHasanen+H+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1016-S0031-9422(01)00386-7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fang+J+M%3bLee+C+K%3bCheng+Y+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1016-0031-9422(92)83753-L.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lei+Z+H%3bTai+B+S%3bTian+R+H%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hljsxyxb200201032.aspx
http://c.wanfangdata.com.cn/periodical-hljsxyxb.aspx
http://c.wanfangdata.com.cn/periodical-hljsxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cui+D+B%3bYan+M+M%3bWang+S+Q%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200712006%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shu+R+G%3bLiu+Y+F%3bChen+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zyc200507013.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+W+D%3bKong+D+Y%3bLi+H+T%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200712006%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhu+J+W%3bYu+Y+Z%3bWang+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200712006%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e8%8c%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%ae%81%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyc200209014&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyc200209014.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bf%8a%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%84%b1%e6%96%87%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyc200309016&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyc200309016.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ba%a2%e5%85%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%b8%bd%e5%a8%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e6%b1%89%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%84%b1%e6%96%87%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zcy200605053&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zcy200605053.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%b8%bd%e5%a8%9f%22+DBID%3aWF_XW
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Thesis_Y894597&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Thesis_Y894597.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e9%9b%aa%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%85%89%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%b8%bd%e5%a8%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ba%a2%e5%85%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%84%b1%e6%96%87%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyc200705020&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyc200705020.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bf%a1%e7%a7%80%e7%81%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e7%a5%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e7%a5%a5%e8%8b%b1%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e8%b5%b7%e5%85%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ad%a6%e5%a8%9f%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xin+Xiuling%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Zhixiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yu+Xiangying%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Du+Qiguang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Juanxia%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hgsk201001006&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hgsk201001006.aspx
http://c.wanfangdata.com.cn/periodical-hgsk.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%9d%e4%bf%8a%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%86%9b%e9%94%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%86%8d%e5%ae%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%84%b1%e6%96%87%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hbzyzz200408044&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hbzyzz200408044.aspx
http://c.wanfangdata.com.cn/periodical-hbzyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e5%b7%a7%e7%8e%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e6%b0%b8%e7%ba%a2%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgxmsy200802046&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgxmsy200802046.aspx
http://c.wanfangdata.com.cn/periodical-zgxmsy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%96%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e5%90%91%e7%82%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%bf%8e%e6%96%b0%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyc200708048&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyc200708048.aspx
http://c.wanfangdata.com.cn/periodical-zyc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8d%e7%9d%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e5%85%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%83%bd%e7%85%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9b%bd%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Rui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ye+Qi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Nengyu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Guolin%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_trcwyjykf200006003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_trcwyjykf200006003.aspx
http://c.wanfangdata.com.cn/periodical-trcwyjykf.aspx
http://c.wanfangdata.com.cn/periodical-trcwyjykf.aspx

AR http://d. wanfangdata. com. cn/Periodical zcy200712006. aspx



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bf%8a%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%93%89%e6%b6%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gpsys201301038.aspx
http://c.wanfangdata.com.cn/periodical-gpsys.aspx
http://d.wanfangdata.com.cn/Periodical_zcy200712006.aspx

