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Chemical Constituents of Essential Oils from Pine Needle of Pinus

crassicorticea and Pinus yunnanensis Franch. var tenuifolia
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[ Abstract] Objective: To study the chemical constituents from pine needle of Pinus crassicorticea and P.
yunnanensis Franch. var tenuifolia. Method: The essential oils from Pinus crassicorticea and P. yunnanensis
Franch. var tenuifolia were extracted by steam distillation. The volatile components were analyzed by gas
chromatography-mass spectrometry ( GC-MS) methods. The relative contents of these constituents were calculated
by peak area normalization. Result: Sixty two compounds in the essential oil from P. crassicorticea were identified,
counting for 95.565% of the total area of the peaks. The principal constituents were a-pinene (24.659% ) ,B-
pinene (11.471% ) ,B-caryophyllene (9.932% ) and terpinolene (5.167% ). 55 compounds in the essential oil
from P. yunnanensis Franch. var tenuifolia were identified, counting for 90. 794% of the total area of the peaks.
The principal constituents were a-pinene (22.542% ) | B-caryophyllene (16.636% ) and 1,2,4a,5,8, 8a-
hexahydro-4 , 7-dimethyl-1-( 1-methylethyl ) - naphthalene (5.085% ). Conclusion: The essential oils from pine
needle of P. crassicorticea and P. yunnanensis Franch. var tenuifolia were investigated for the first time. It had
provided scientific foundation for exploitation and utilization of P. crassicorticea and P. yunnanensis Franch. var
tenuifolia.
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1 4.139  2-C K 2-hexenal Ce¢H,, O 0. 037 - 95
2 4.187 - 3-c M- 1-F# cis-3-hexen-1-ol CqH,,0 0.192 0. 027 94
3 4.430  1-EVE 1-hexanol CeH,,0 0. 035 - 83
4 5.890 =¥/ tricyclene CoHe 0. 346 0.308 94
5 6.525  a-JRM a-pinene CioHye 24. 659 22.542 96
6 6.792  #H camphene CoHyg 3.126 0.970 9%
7 7.611 8 sabinene CoHe - 0.810 95
8 7.783  B-JE M B-pinene CioHe 11.471 2.511 94
9 8.264  B-J1 kK B-myrcene CoHyq 0.907 0.855 92
10 8.757  a-/KJT 4 a-phellandrene CioHg 0. 075 0. 041 93
1 8.887 - 3-CL M EEZ MRHY cis-3-hexenyl acetate C4H,, 0, 0. 036 - 90
12 8.994  3-EES 3-Carene CoHyq - 0.034 97
13 9.267  a-FAilM a-terpinene CioHyg 0. 063 0.120 97
14 9.635 X4 fEkE p-cymene CpoHy, 0. 066 0.203 97
15 9.926  Fr#Ek limonene CioHe 4.215 3.428 91
16 9.985 1,8-HiF iM% eucalyptol CroH,50 - 0.758 98
17 10.247 -2 ¥4 cis-ocimene CioHyg 0.074 0. 030 96
18 10.715 2 -B #1J% trans-ocimene CioHe 0.073 0. 062 97
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29 17.310  3-JE %0 3-pinanone C,oH,,O - 0.037 96
30 17.571  4-F\ 35 B 4-terpinenol C,oH;30 0. 126 0.433 95
31 18.414  o-#AiHEE a-terpineol C,oH;50 1.288 0. 694 94
32 18.693 k4 IR B myrtenol CpH0 0. 050 - 94
33 18.847 X - T4 H Tl 7y fik p-allylanisole C,H,0 0. 037 - 98
34 19.399 i #5475l verbenone C,oH,,0 - 0. 029 98
35 20.681 LR nerol CoHy 0 0.052 - 92
36 22.533 L FRISAEE linalyl acetate C,H,,0, 1.732 - 91
37 24147 ZWJEIiRE bornyl acetate €y, Hy 0, 2. 144 0. 861 99
38 27.952  a-HEPE N a-cubebene CsH,, - 0.118 97
39 28.100 a-ZJRFAIEE a-terpinyl acetate Cy,Hy0, 1.185 - 94
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56 37.905 y-k:HA M5 y-cadinene CsH,, 1. 454 2.094 97
57 38.617 1,2,42,5,8, 8RR MA,T-= R EA-(1-FELE) - 1,240, C,sHy, 4.303 5. 085 95
5,8,8a-hexahydro4,7-dimethyl-1-( 1-methylethyl) - naphthalene
1,2,3,4,4a,7-R4-1,6- "W HA-(1-F 2 H)-2£1,2,3,4,
58 38. 890 CisHy, - 0.134 98
4a,7-hexahydro-1 ,6-dimethyl4-( 1-methylethyl) - naphthalene
59 39.401 «-F1 8 % i a-calacorene C,sHyy - 0. 053 92
60 40.950 7 :C-#B AL BUEE trans-nerolidol C,sH, O 0.072 0. 504 95
61 41.496 i L spathulenol C,sH,,0 1.269 2.124 93
62 41.579 @A globulol CisHyO 0.483 - 91
63 41.686 Ak A1 caryophyllene oxide C,sH,,0 - 1.187 94
64 42.036  BWUZEE ledol CsHy O 0.144 _ 95
65 44.944 . tau. -FEFSEE. tau. -cadinol Ci5Hy O 1. 678 - 92
66 45111 . tau. -# 223 B, tau. -muurolol CsHyO 0.951 2.836 94
67 45.283  &-FkFARE 8-cadinol CsHye O 0. 409 0.558 94
68 45.882 -k #AEE a-cadinol CisHy, O 2.855 3.528 94
69 50.470 44 XK farnesol CsH,, O 0.383 0.125 96
70 51.366 X H iz fig benzyl benzoate C,,H,,0, 0.023 0. 066 97
71 55.705 Z R4 A XK farnesyl acetate C,,Hy 0, 0. 348 0.791 92
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