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The Volatile Constitutes of Cnidium Monnieri by GC/MS
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Abstract: The volatile constitutes of Cnidium monnieri were extracted by hydro-distillation
and supercritical CO, extraction. 48 compounds are determined in these extracts,and are i-
dentified by capillary gas chromatography combined with mass spectrometric detection. 31
components are identified by hydro-distillation, while 21 components are identified by su-
percritical CO, extraction. 6 coumarins including osthole, imperatorin, isopimpinellin, ber-
gapten, xanthotoxin and xanthotoxol are detected in Cnidium monnieri (L.) Cuss. The re-
sults show that supercritical CO, extraction for the volatiles from Cnidium monnieri (L.)
Cuss. is more selective. The structure identification of osthole was discussed by mass spec-
trometry.
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Table 1 The chemical composition and relative contents of extractions
by hydro-distillation and supercritical CO,
/%
/min HD SFE-CO,
1 6.73 a- a-Pinene 85 136 13.95 —
2 7.38 3- 3-Carene 83 136 4.62
6,6- -2- [3.1.1]
3 8.75 81 136 0. 38 —
6, 6-Dimethyl-2-bicyclo [3. 1. 1] heptane
4 10.72 D- D-Limonene 85 136 19. 20 0.19
1- -4-
5 10. 89 84 136 — 0. 50
1-Methyl-4-(1-methylethyl)-cyclohexene
1- -4- -1-
6 16. 76 87 152 0.28 —
1-Methyl-4-(1-methylethenyD -2-cyclohexen-1-o0l
7 17. 41 2, 6- -2, 4, 6- 2,6-Dimethyl-2, 4, 6-octatriene 77 136 0.21 —
2- -3-
8 17.69 74 152 0.16 —
2-Isopropenyl-3-methylene-cyclohexanol
1,7,7- - [2.2.1] -2-
9 18. 21 91 152 0. 37 —
1,7,7-Trimethyl-bicyclo [2. 2. 1] heptan-2-one
10 19. 89 Borneol 84 154 0. 89
4- -1- -1-
11 20.53 72 154 0. 36 —
4-Methyl-1-(1-methylethyl)-3-cyclohexen-1-ol
12 26.56 Bornyl acetate 93 196 29.51 1. 00
2- -5-
13 30. 57 85 194 0.41 —

2-Methyl-5-isopropenyl-2-enyl ester acetic acid
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/%
/%
/min HD SFE-CO.
14 32. 30 Neryl phenylacetate 72 272 0.18 —
15 34.63 Caryophyllene 86 204 0. 85 0.12
7, 11- -3~ -1,6,10-
16 38. 18 77 204 0.21
7,11-Dimethyl-3-methylene-1,6,10-dodecatriene
17 38.68 4(14),11- 4(14),11-Eudesma diene 89 204 — 0.33
3 2
18 39.91 79 206 0.16
3-Methyl-2-phenylethyl butanoic acid ester
19 40.13 3, 7- -1,6- -3-  3,7-Dimethyl-1, 6-octadiene-3-ol 86 154 0.49 —
20 41. 35 a a-Farnesene 88 204 0.19 —
3, 7- -2,6-
21 41.51 71 224 0. 25 —
3, 7-Dimethyl-2,6-octadienyl butanoic acid ester
1,2,3,5,6, 8a -4,7- -1- - 1,2 ,3,5,6,8a
22 41. 88 83 204 0. 24 —
Hexahydro-4,7-dimethyl-1-(1-methylethyl) -naphthalene
5- 2- - -2-
23 42.63 79 208 1. 35 —
5-Isopropenyl-2-methy l-cyclohex-2-enyl propionic acid ester
1.4 -3- -1-
24 43.98 74 154 0.15
1,4-Dimethyl-3-cyclohexene-1-ethanol
[4.4.0.0(2,8) ] -4-
25 44,97 71 152 12. 64 —
Tricyclo[ 4. 4. 0. 0(2,8) Jdecan-4-ol
1, 4- -1,4- -2,5-
26 46.75 79 164 0.44 —
1, 4-Diethyl-1,4-dimethyl-2,5-yclohexadiene
27 48.17 1H- -3- - 1H-Indol-3-yl butanoic acid ester 72 203 — 0.16
6- 3 -
28 49.02 73 152 0. 38 —
6-Isopropenyl-3-methyl-cyclohex-1-enol
2-(4a- -8 - 2= - -2 2-(4a-Methyl-8-meth-
29 49. 47 72 222 0. 25 —
ylene-decahydro-naphthalene-2-yD) -propan-2-ol
[4.3.1.0(3.8)] -10-
30 50. 09 74 152 9.31 —
Tricyclo[ 4. 3.1.0(3.8) ] decan-10-ol
2,2~ - 5- -2- - -2- 2, 2-Dimeth-
31 50. 55 74 236 0.98
yl-propionic acid 5-isopropenyl-2-methyl-cyclohex-2-enyl ester
32 51.77 Allyl phenoxyacetate 79 192 — 0.61
5,5- -8- -1,2- -3-
33 52.04 84 164 0.33
5,5-Dimethyl-8-methylene-1,2-epoxycyclooct-3-ene
6- -3- -
34 52. 80 72 152 0. 26 —
6-Isopropenyl-3-methyl-cyclohex-2-enol
35 59. 84 2- 2-Pentacosanone 81 366 0.16 —
36 64. 98 n-Hexadecanoic acid 92 256 — 2. 84
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P /%
/min HD SFE-CO,
37 67.15 Xanthotoxin 88 216 — 1. 16
38 68.17 Bergapten 86 216 — 0. 50
39 72.39 Osthole 79 244 0. 40 29.23
40 73.59 (Z,2)-9,12- (Z,2>-9,12-Octadeca-diennoic acid 92 280 — 31.44
41 74.14 E-9- E-9-Tetradecenoic acid 86 226 — 24.29
42 74. 44 Octadecanoic acid 87 240 — 0. 50
43 75.90 Isopimpinellin 80 246 — 0.88
44 80. 57 Xanthotoxol 85 202 — 2.01
45 87.05 Imperatorin 65 270 — 1. 04
46 97.59 Pentatriacontane 92 492 0.23
47 98.53 (Z2)-3- -5-  (Z)-3-Heptadecen-5-yne 84 234 — 0. 87
48 99. 25 Tetratetetracontane 96 618 — 0. 48
2.2 . [8-9]
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Fig.2 The mass spectra comparison between compound 38 (osthole) and

7-methoxy-5- (3-methyl-2-butenyl)-2H-1-benzopyran-2-one

a. mass spectrum of compound 39; b. mass spectrum of osthole;

c. mass spectrum of 7-methoxy-5-(3-methyl-2-butenyl)-2H-1-benzopyran-2-one



366 29
39 , m/z 229 M*™ —CH, ]
m/z 244[ Mt ] ., m/z 229 M" — s
CH;].213[M" —CH;0],201[229—CO], 189 ,
[M® —C,H, ],187[M" — C,H, ].159[ 189 — [M"—CH; | , 39
CH,0O].131[159—CO] , m/z 229 m/z 229 92 %,
7- -5- -2H-1- -2- 39 ,
, 39 7- -5- 39 [10-11]
-2H-1- -2- o
o , 3,
T x x I
H.CO 0 S0~ [—C.H,] choji%(()\/ko —[CH,0] E}P\/Oj\o_[CO] @
|
m/z 244M* m/z 189 miz 159 miz 131
H.CO
|
miz213 m/z229 m/z201
3 39
Fig.3 The cleavage mechanism of main fragments of compound 39
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