5519 %45 19 ) Hh S 5 R A g Vol. 19, No. 19
2013 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2013

AN [] 7 i AL A 432 5 3l i o 1Y GC-MS 3 Ay

e, kg, 2R paal mitr
(1. FHYEH K, dT 530001; 2. mAPESKF, w4 611137)

[(FE] BB 0T LS a2 S 001458 B TR 15 BH 3 A 7= kk f i3 % il i Ak 22 oy . sk SRR IR B CO, Hifk
T B R A it A 35 R, 38 T AR €8 3% - BT R U F R (GC-MS) X HAL 2 43 #E AT M e A0 . SR - SN SO A
i 2 Sk A e 5 Y 38 Ah RG>, o HE R T R Y 80. 62% 5 DU I £ BH 7R AL AR I kil Ak M Y 59 Bl A, o R Tl R Y
83. 77 % ;31 B {5 BH 77 AL A i 22 ey 36 5 52 1 30 Rl 43, o 45 R T R Y 72, 76% o S5 AN TR] 7 s AL A i B a4 2 21 A
M L FEfE—ENER,

[XBRE] AT, RE=H; FEM; BIGS CO, FARIER; <M 6i%-mig

[hE4SEE] R284.1 [ EiFRIREG] A [XEHS] 1005-9903(2013)19-0118-05

[doi] 10.11653/sy£j2013190118

Chemical Components of Volatile Oil in Eucommia ulmoides
Leaf from Different Habitats by GC-MS
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[ Abstract | Objective: To analyze and compare the chemical components of volatile oil in Eucommia
ulmoides leaf from Guizhou Zunyi, Sichuan Mianyang and Henan Xinyang. Method: The volatile oil was extracted
from E. ulmoides leaf by supercritical CO, fluid extraction. The components of volatile oil were separated and
analyzed by GC-MS. Result: Thirty eight components in the volatile oil of E. ulmoides leaf were identified and
accounted for 80. 62% of the total components in Guizhou Zunyi; 59 components in the volatile oil of E. ulmoides
leaf were identified and accounted for 83. 77% of the total components in Sichuan Mianyang; 30 components in the
volatile oil of E. ulmoides leaf were identified and accounted for 82.57% of the total components in Henan
Xinyang. Conclusion: There are some differences in the component and content in volatile oil of E. ulmoides leaf
from different habitats.

[ Key words ] Eucommia ulmoides Oliv. leaf; different habitats; volatile oil; supercritical CO, fluid
extraction; GC-MS
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TRAT 5 R L) 77 Ak b 4 28l 23 B GC-MS 23 #p
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JUERBE AT RE A5 BH 3 A7 Hb (8 A fef i 45 4 3 B 4 647
TWEFEFN AT, LA A A A v 24 1 Joi e 4 531 e LA
25 1 DR AEESE 7 i (8 I 2 g T T B (R R 2 A
1

3 [5 HP6890/5973N A -1 3if 3k A ( & =
Agilent /A ] ) , HP-5MS 38 M £ 40 & # (0.5 pm X
250 wm x30.0 m) ,HL-(5 +1)/50 MPa-1l AQ # I
FtCO, ZHUHE (BB AR AT ), LG16-W
A S O L (ALt R B0 AL ) .

IE AR AT 2010 4R 10 H 2R A S 91T 0
M3 AR R, BRI, &P B 2 R 2
2 HIAE W) 2800 % B2 117 ) 2045 56 g hy AL ORI A 4 L
{h Eucommia ulmoids Oliv. [T HALRK T M
Sy Hrati,
2 FEEER
2.1 ARSI FRIRSE N g BE
15 B T AL AR 100 g #y e, 5 i, 200 & T
A CO, RO . X HUAE ) 20 MPa, i
J# 50 C, 7384 1 JE )1 5.5 MPa, ik & 40 °C, /0 &5
2 /& 71 6 MPa, i J& 35 °C, 2 B[] 1 h, CO, i &
10 kg-h ™", 43 545 314 R5 2K 75 Bk 04 % 8 6 iR 9,
1BR5H82.71% ,3.83% ,2.15% ,
2.2 GC-MS 7 ¥r
2.2.1 @4 fF HP-SMS 414545 (0.5 um x
250 pm x30.0 m) , FEFETFIE 70 ~250 C , 9] b4 IR i
70 °C %4 1 min, L 10 C -min ' F+F 140 C ,{5-3¢
2 min, Pk 6 °C -min ' F+ & 190 C,{£EF 2 min, 751
7 °Cemin ' FFELZR IR 250 C, {55 3 min, JEFE
FELEE 250 °C L 20 h R 2l He, #0704t 1.0 mL-

min " #ERERE 1 pL, AR 1001,

2.2.2 Rk B E COREE 280 °C L HLE T
EI, HL TR 70 eV, 3 F IR 230 °C , PUA AT IR
150 °C fE¥a g 1 247 V, 6 Bl m/z 45 ~ 550,
AR 2. 94 /s, I I LER) 3 min,

2.3 ALy e BT ORI MR Ao 4 R T
GC-MS i &5 R UL E 1 ~ 3, P 6o 3% f 5 i 15 2
S ENEAE P R G AT AR 5 AR
i A (NISTO2. L, Wiley275 ) X B8 1 fi 47, X A
ik 2 A AT BN, O FH 0 T AR A — fk ki
RS IR ERONET s s~ NN L B SV AN LU DT il N
T 7 A7 BE L i 42 il b 4% B 48 E H 38,59,30
PR 43, 43 30 7 R W A 0% T AR Y 80.62%
82.57% ,72.76% , i3 1,
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AEX &/ %
No.  fLAmET PSEN -
BN PU)IAEE W {E B
1 1,2-—H 2 1,2-dimethyl-benzene CgHyy 0.394 0.217 0. 837
2 1,3-—H 2 1,3-dimethyl-benzene CgHy, - 0. 169 -
3 ZWHEE  phenyl ester acetic acid CgH, 0, 0. 498 0.356 1.071
4 HEUHIREE  cineole CioHis 0 - 0.249 -
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AEX & /%
No. {k&EWAK 53
BN S PUNZREE TR {E B

5 DB (1R)-1,7,7-wimethyl-bicyclo [2.2. 1] heplan-2-one CioHys0 0.805 0. 996 1. 626
6 Sk isoborneo CoH 3O - 0.114 -

7 A HERM  D-borneol CoH;g0 1.297 1. 040 2.862
8 A-fEHEE 4-terpene alcohol CioHs0 - 0. 286 0.733
9 a-PAYEE  alpha-terpineol CioH ;50 0. 540 0.599 1. 565
10 B4 4B 6,6-dimethyl-bicyclo [3. 1. 1] hept-2-ene-2-methanol CioH;sO - 0.113 -
11 DHSE] 4,6 ,6-trimethyl bicyele [3. 1. 1] hept-3-en-2-one CyH,, 0 0.713 0. 831 2.276
12 24 M 1-(1- 3 2, 3)  2-methoxy<4-methyl-1- €, H,,0 - 0. 101 -

(1-methylethyl) -benzene
13 Y ZMMZEE  benzeneacetic acid ethyl ester CoHp, 0, - 0.435 0.503
14 e LTFRVK i L-bornyl acetate CoHy 0, 0.742 0. 826 1.348
15 i il terpinolene CoHye - 0.153 -
16 «-BEEMMMG  a-cubebene C,sH,, - 0.176 -
17 MW Hm R elemene CisHy, 1.953 1.570 2.568
18 ST F#&M  isocaryophillene CsHy, 4. 006 2.979 4. 699
19 &K santalene Cys Hyy - 0. 234 -
20 BAINHE  B-caryophyllene C,sHy, 1. 636 1.330 2.103
21 a-HE R a-caryophyllene CisHy, 1.769 0.794 1.978
22 AR . fiE  ethyl cinnamate C,,H,,0, 1.174 1.395 0.878
23 IETH#HE pentadecane C,sHs, 3. 436 2. 181 2.120
24 MR a-selinene CisHy, 1. 459 1. 101 1. 429
25  PBEZids B-bisabolene CsH,, - 0.182 -
26 2,4-T T HEA-IEHE® 2, 4-butylated hydroxytoluene C,sH,, 0 0.858 0.517 3.230
27 y-BEEHIE  y-cadinene CysHy, 0. 546 0.369 -
28 S-fLAME  S-cadinene CysHy, 1.847 1.265 1. 667
29 “SEREBEAES  dihydroactinidiolide €, H,0, - 0. 569 -
30 a-¥ PP «-ionone C3H,0 _ 0.212 _
31 fi#1%  caryophyllene oxide C,sH,, 0 0.876 1.032 0.832
32 fili ke n-hexadecane CieHyy 0.922 0.677 0. 621
33 B-ZAKGAE B-damascone C3H,0 - 0. 879 -
34 (6R,7E ,9R)-9-¥:3:4 7-F & —J}53-f (6R,7E,9R)-9-hydroxy4, C,3Hy0, 1.791 1.439 -
7-megastigmadien-3-one

35  H3kK  cadalene CsHyg 0. 546 0.725 -
36 1IE+-E%E heptadecane [OFF £ P98 1. 400 1.512 0.981
37 44 JLEA germacrone CsHy O 2.045 2.534 2.229
38 XA ANHARLBE  p-methoxy ethyl cinnamate C,H,,0, 4.610 7.825 4.259
39 1E+/\E octadecane CigHayg 4.137 - -
40 fi%e 2,6,10,14-tetramethyl hexadecane CyoHy, - 0. 427 -
41 3-H Fe-1-4 -3 3-methyl-1-dodecyn-3-ol C;3H,, 0 1.051 0.610 1.116
42 6,10- " H 3+ —4z-2-fi] 6,10-di-methylundecan-2-one C3Hy O 1. 689 1.924 -
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2 1
AR i/ %
No. fL&EW&A R 737
BN S PUNZREE TR {E B
43 ABHE IR S THE 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester CygH,, 04 - 0.635 -
44 NiE-3-C0 M FE N HERR  cis-3-hexen-1-yl ester cinnamic acid CsH;30, - 0.274 -
45 1 Jukt nonadecane CioHyp - 0.799 -
46 e TR farnesyl acetone CsH; 0 - 0. 505 _
47 FERABR Bl hexadecanoic acid ethyl ester C,;Hy, 0, 1.280 0. 965 0. 863
48 THARE WEEKZF TS butyl phthalyl butyl glycolate CysHy, 0, - 0.634 -
49 EAFRZES  hexadecanoic acid ethyl ester €, Hyg 0, 9.986 6.915 10. 854
50 LA WEE L TRIE  farnesyl acetate C;HyuO, 0.769 0. 996 -
51 —+—%¢ heneicosane Cy Hyy 0.530 0.712 -
52 (Z,2,2)9,12 15-F NZHi-1-j (Z,7,7)-9,12,15-octadecatrien-1-ol C,sHy,0 - 0.776 -
53 2% phytol CyHyyO 10. 768 13. 833 3.217
54 FRfHAR  palmitic acid CisH3, 0, - 0.954 -
55  WiHERZHE  linoleic acid ethyl ester CyyHs6 0, 2.181 1. 865 3.260
56  WERERZWE (Z,Z,7)-9,12,15-0ctadecatrienoic acid, ethyl ester C,0H;,0, - 5.496 -
57 WHkEE (Z,7,72)-9,12,15-0ctadecatrien-1 -ol CgH3, 0 8.612 - 9. 140
58 T JEH2 £ E  octadecanoic acid ethyl ester CpHy O, 1.162 1. 113 1. 899
59 —+H %t n-pentacosane C,sHs, 0. 658 1.285 -
60 AR R (2-Z3LCL) WS bis(2-ethylhexyl) phthalate €, Hyg O, 0. 667 2.120 -
61 k%t n-heptacosane C,; Hgg 1.271 1.748 -
3 i’]’i’lfi Prids e R FE RS e A LA R FE R £ R X

WEFEAE R R W, 2% i S UKL b i 42 2 il € )
S AC O BE AR FRIBCR R o 3R IR B A48 S s o
R AR B, R 2 A LR R R A AL,
55 SCHR AR (4 AL A i 5 A LG, By 25 0 K .
X Tﬁﬁ%ﬂa?iﬁ%ﬁﬁ‘&xlﬁ]@?ﬁl Kﬁ%ﬁlﬁ%ﬁ
ek Ao ok 2 2R i B3 B R I i AT ARk — 2D T AR
KIFJFﬂMﬂEPﬂfﬁ?’i‘(ﬂﬂfﬁkéﬂﬂﬁk%ﬂﬁ%ii@
FAAE2E 5, LAY T4 B> A i 2 00 g o R,
A H A I B < R T OB D AR | - B B I
W VAT B2 AR N TR AR AR R L S
IR TR 16 55 A A5 53 P 7 e rp B ORAG o T g
{55 BH 7k A i 452 3l 26 93 A0 X B D HR AR 5 A
PN 7 M HR AT AR B (6R,TE R ) -9-F2 94, 7-F
R -3 - AR K Ly -BE A AR OR IR
(2-2FEC ) PR 55 B, 163%™ H kL A i v R A
X 4 9% S R WUAEL W) 4 0 B AR KO 25 R
SCSHEY R A 5C, i 5P B A IR A KR BT
IR iPSE
3 AN A A ot 3 A il [ 5 A 27 A [ A
O ALAE I AR I A R T TR A

SR AEERR QTR I R LT B R R £ TR B I 7R
CMRAE X SE RS TE WAL 5 W) AT RE 2 L O I 45 R
FRAEPE ALY o BT 2 BB AT i i A U 25 3
W, A e T I, 4 KR UK R, BAT O 25 W i
ke Z TR, 4 P BAT Ry R TR R BRI BT
FEIE RS AR, R I H A AR BR A R R R R
TSR R | 1N S DR, N T AR AR IR £ T
BRI R A A A X SRR A 2
ROy 7 3 AL i 45 il B A L R B 2 B
P, B e S BF O, (s — 2O AT & .

[ &% k]

[ 1] JOf&sm, 2= hete, il 4 A, 46, A b i o 1 BF 50 i
[J]. WRAfE5E B 25,2010,6(10) : 163.

[2] BREZ,KEH, RRYE, 5. FH GC-MS fl HPLC-
DAD AR A7 LB AL A AL R i {2 o (] h
[E] 2 2% 2% 75,2008 ,43(11) . 816.

[3] SR, L5505 BB, 55 fh g Fmt b LR 3R 5
W2 E MBS (] 2 Bk L B2, 2012, 40
(19) :10063.

- 121 -



5519 %4 19 1) rf [ S2 6 7 ) 2 de 7 Vol. 19 ,No. 19
2013 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2013

RV 5 AR 9 GC-MS 73 #r

R 25T A R Ee
(1. St AHBER BT, 500 F4H 5514005 2. FM K%, 5t 550025,
3. M A ADBEARARAIF LA, 5t 550002)

[WE] BMW:0WEILH T Cassia occidentalis L. {4 K PE 84>, 0 25 AW B VT M 09 T & R 3R AL S0 B0 AR W6 . 73k R
FHIK 28 R 7R E PR MO VL g 48 A i, R H AU 68385 - BTG 156 FH ( GC-MS) 5 R X8 & il #4773 Hr . 88 R L4 85 th 101 4~k
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GC-MS Analysis of Volatile Constituents of Cassia occidentalis
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[ Abstract | Objective: To provide the foundation for reasonable utilization by analyzing the volatile

constituents of Cassia occidentalis. Method: The volatile oil was extracted from C. occidentalis by team
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