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Analysis of Volatile Constituents in Leaf of
Pinus Tabulaefornis Carr. at Different Seasons by GC/MS

ZHANG Fu-wei, HOU Dong-yan, LI Xue-cheng, HUI Rui-hua
(Department of Chemistry ,Anshan Normal University s Anshan 114007, China)

Abstract ; Chemical constituents in leaf of pinus tabulaeformis Carr. at different seasons were
analyzed. The volatile components in leaf of pinus tabulaeformis Carr. were extracted by
steam-distillation, separated by gas chromatography and identified by gas chromatography-
massspectrometry(GC/MS). The results show that the extraction rate and composition of
the volatile oil are notably varied at different seasons. The major components of the volatile
oil in leaf of pinus tabulaeformis Carr. are a-pinene,-pinene, limonene, bornyl acetate,
caryophyllene and camphene. The relative contents of each component at different seasons
are different.
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Table 2 Components of volatile oil in leaf of pinus tabulaeformis Carr. at different month
/%
{r/min /%
1 4 7 10
1.7,7- - [2.2.1.02,6] 1,7,
1 4.13 0.61 2.14 2.25 2.69 136 95
7-Trimethyl tricyclo[ 2. 2. 1. 02,6 Jheptane
2- -5-(1- )- [3.1.0] -2-
2 4. 21 2-Methyl-5-(1-methylethyD-bicyclo[3. 1. 0] 2. 31 0. 31 0. 36 0.39 136 91
hex-2-ene
3 4.35 o a-Pinene 3.23 21.35 17.73 15.62 136 95
4 4. 64 Eamphene 0.58 6.76 6.74 6. 44 136 96
5 5.12 & B-Phellandrene — 0. 37 0.45 0.76 136 91
6 5.23  f B-Pinene 27.49 15.59 16. 06 15.74 136 95
7 5.74  4- 4-Carene 1.42 — — — 136 98
8 5.81 o a-Phellandrene — 0. 05 0. 04 0.09 136 95
9 5.95 3- 3-Carene 0.03 136 95
10 6.10  2- 2-Carene — 0.13 0.13 0.19 136 95
1- -4-(1- )=
11 6.33 0.13 0. 06 0.07 0.06 136 97
1-Methyl-4-(1-methylethyl) -benzene
12 6.43 Limonene 2.80 5. 56 7.11 7.29 136 95
3,7- -1,3,7-
13 6.91 1.28 — — — 136 96
3,7-Dimethyl-1,3,7-octatriene
1- -4-(1- )-1,4-
14 7.21 1-Methyl-4-( 1-methylethyl )-1, 4-cyclohexa- 2. 13 0.21 0.23 0.32 136 94

diene
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/%
tr/min /%
1 4 7 10
15 7.44 5 B-Terpineol 1.62 — — — 154 97
- 41 ) 1 Methyl-
16 8.02 1. 27 4.93 6.78 7.05 136 96
4-(1-methylethylidene)-cyclohexene
- -4-(1- )-2- 1- 0 1-
17 8.99 0.24 — — — 154 98
Methyl-4-(1-methylethyD)-2-cyclohexen-1-o0l
4,6,6- [3.1.1] -3- -2- 4,6,
18 9.50 0.12 0.13 152 86
6-Trimethyl-bicyclo[ 3. 1. 1 ]hept-3-en-2-ol
- 41 )-2- 1- 0 1-
19 9.53 0.12 — — — 154 97
Methyl-4-(1-methylethyl)-2-cyclohexen-1-ol
1,7,7- - [(2.2.1] -2- 1,7,7-
20 9.66 0. 06 — — — 152 95
Trimethyl-bicyclo[ 2. 2. 1]heptan-2-one
2,3,3- - [2.2.1] -2-
21 9.78 0. 10 0. 06 0.08 0.07 154 87
2,3,3-Trimethyl-bicyclo[ 2. 2. 1 Jheptan-2-ol
22 10. 32 Borneol 0.16 0.78 0.69 0. 46 154 90
4- -1-(1- )-3- -1- 4
23 10. 70 3.27 0.32 0.31 0. 38 154 97
Methyl-1-(1-methylethyl)-3-cyclohexen-1-ol
24 11.14 o a-Terpineol 0.08 0. 45 0. 60 0.57 154 91
25 14. 11 Bornyl acetate 7.83 14.18 12.83 13. 46 196 98
26 16. 05 Cubebene 0.09 0. 26 0.09 0. 08 204 91
27 16. 89 Copaene 0. 26 0.11 0. 37 0. 36 204 98
3 -6 -(1- )-
[1.2,3,4]
28 17.16 0.09 0.11 0. 14 0.11 204 94
Decahydro-3-methyl-6-methylene-( 1-methyl-
ethyD)-cyclobuta[ 1,2,3,4 Jdicyclopentene
1- -1- -2,4- (1- )-
29 17.39 1-Ethenyl-1-methyl-2, 4-bis(1-methyle- 0. 27 0. 04 0. 06 0.07 204 94
thenyl)-cyclohexane
30 18.23 Caryophyllene 1.97 15.03 13.97 14.19 204 99
7o -3 4-(1- )-
1H- [1.3] [1.2] Octahydro-7-
31 18.51 0.03 0.09 0.11 0.13 204 93
methyl-3-methylene-4-( 1-methylethyl )-1H-
Cyclopenta[ 1,3 Jcyclopropal 1.2 ]benzen
32 19. 04 Bicyclosesquiphellandrene 0.42 — 0. 05 0. 06 204 89
1,1,4,8- -4,7,10- 1,1,4,
33 19. 25 0. 26 2.50 2.77 3. 00 204 99
8-Tetramethyl-4,7,10-cycloundecatriene
4.11.11- 8[7.2.0] -
34 19.67 4,11, 11-Trimethyl-8-methylene-bicyclo [ 7. — — 0.08 0.08 204 91
2.0 Jundec-4-ene
- - 11 )-
1,2,3,4,4a,5, 6, 8a-Octahydro-7-methyl-4-
35 19. 96 1.74 1.08 1.18 1. 20 204 98

methylene-1-(1-methylethyl)-1, 2, 3, 4, 4a,
5.,6,8a-naphthalene
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/%
tr/min /%
1 4 7 10
36 20. 10 Germacrene 1. 87 0.55 0. 82 0. 89 204 96
-4(14),11-

37 20.23 — 0.28 0.32 0.32 204 98
Eudesma-4(14),11-diene

38 20.53  y- v-Elemene — 0.70 0. 85 1.01 204 94
1,2,4a,5,6,8a -4,7- -1-(1-

39 20. 67 )-  1.,2,4a,5.,6,8a-Hexahydro-4,7- 1. 29 0. 34 0. 40 0. 40 204 97
dimethyl-1-(1-methylethyl) -naphthalene
6- -1,5- - -1,5-

40 20.80  6-Isopropenyl-1,5-dimethyl-cyclodeca-1,5- 0. 24 — — — 204 90
diene
1,2,3,5,6,8a- -4,7- -1-(1-

41 21. 38 )- 1,2,3,5, 6, 8a-Hexahydro-4, 7- 5.61 1. 28 1. 40 1.55 204 95
dimethyl-1-(1-methylethyl)-naphthalene
1,2,3,4,4a,7- -1,6- -4-(1-

42 21. 60 )- 1,2, 3,4, 4a, 7-Hexahydro-1, 6- 0. 44 0.15 0.10 0.17 204 98
dimethyl-4-(1-methylethyl)-naphthalene
2- -5- -9- [4.4.0] -1-

43 22.05 2-Isopropyl-5-methyl-9-methylene bicyclo  0.22 — — 0.05 204 94
[4.4.0]dec-1-ene
3,7,11- -1,6,10- -3~

44 22.57 — 0. 10 0.23 0.18 222 98
3,7,11-Trimethyl-1.6,10-dodecatrien-3-ol
1- -1,7- -4~ -2,7-

45 22.92  1-Hydroxy-1, 7-dimethyl-4-isopropyl-2, 7-cy- 8. 60 222 96
clodecadiene

16 23.04 Caryophyllene oxide — 1. 40 1. 30 1.08 220 86

47 23.07 @ B-Neoclovene 0. 37 204 93
4-(2,6,6- -1- -1- )-3- -2-

48 23.82 4-(2, 6, 6-Trimethyl-1-cyclohexen-1-yl)- 2. 65 — — — 204 92
3-buten-2-one
1.2,3.5.6.7.8,8a- -1,6- -4-(1-

),

49 24. 34 0. 33 — — — 204 95
1,2,3,5,6,7,8,8a-Octahydro-1, 6-dimethyl-
4-(1-methylethyD) - naphthalene
2- 59 [4.4.0] -1-

50 24.72 2-Tsopropyl-5-methyl-9-methylene bicyclo — 0. 71 0.52 0.51 204 95
[4.4.0]dec-1-ene

51 24.76 Muurolol 5.21 — — — 222 93

52 25.15 o «Cadinol 8.87 — — - 222 96

53 25.53 Longipinocarveol — — 0. 30 — 220 84
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