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GC - MS analysis of volatile oil from the pine needles of

Pinus densiflora and Pinus sylvestris var. sylvtriforms

TENG Kun ZHANG Hai - feng XU Min ZHU Jun —yi"

( Tonghua Normal University Tonghua 134002 China)

Abstract Objective: To analyze volatile oil from the pine needles of Pinus densiflora Sieb. et Zucc. and Pinus syl—
vestris L. var. sylviriforms Cheng et C. D. Chu by GC — MS. Methods: The volatile oil was extracted by steam distil—
lation from the pine needles of P. densiflora and P. sylvesiris var. sylviriforms respectively and analyzed by gas
chromatography — mass spectrometry( GC — MS) technology. injector temperature was 230 “C. The GC — MS analysis
with a HP -5 fused silica capillary column( 0. 25 mm x30 m 0. 25 pm) . Flow rate was 1 mL * min~'. The split ra—
tio was 40: 1. The injection volume was 0.5 pL. The temperature programming was begun at 50 °C then pro-
grammed from 50 to 120 °C at 5 °C * min ' then programmed from 120 to 180 °C at 8 °C * min ' and finally pro—
grammed from 180 to 200 °C at 5 °C « min . Mass spectrometer conditions were: ionization mode EI; electron en—
ergy 70 eV; interface temperature 280 °C; ion source temperature 230 °C. The mass selective detector was operated
in the TIC mode mass scan range 20 —500 amu. Results: From volatile oil of the pine needles of P. densiflora 36
compounds were separated 30 of them were identified; These 30 compounds amounted totally to about 98.37% of
the total peak area; The major components in the volatile oil were 8 — phellandrene ( 20. 96%) o — pinene
(16.081%) camphene( 11.529%) and santolina triene( 16. 471%) . From volatile oil of the pine needles of P.

sylvestris var. sylvtriforms 34 compounds were separated 31 of them were identified; These 31 compounds amoun—
ted totally to about 99. 24% of the total peak area; The major components of the volatile oil were 1 — R — ¢ — pinene
(17.592%) caryophyllene( 15.398%) B - phellandrene( 14.813%) S -(E E) -1 — methyl -5 — methyl-
ene —8 — (1 — methylethyl) —1 6 - cyclodecadiene( 7.573%) [ — pinene (5.929%) 1 — methyl -4 - (1 -
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methylethylidene) — cyclohexene( 4. 663%) . Conclusions: Components of volatile oil of the pine needles of P. den—

siflora and P. sylvestris var. sylviriforms are similar and both rich with a strong pharmacological activities such as

a — pinene B —phellandrene camphene and santolina triene.

Key words: Pinus densiflora Sieb; Pinus sylvestris sylvtriforms ; pine needles; volatile oil; chemical composition;

comparative study GC — MS
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Fig 1 The total ions chromatograms of volatile oil from the pine needles

of P. densiflora( A) and P. sylvestris var. sylviriforms( B)
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1 GC -MS
Tab 1 Analytical results of chemical components of volatile oil from the pine needles of P. densiflora
. ( relative
tg/min M,
peak No. compoun Formula, content) /%
(‘peak No.) ( compound) ( la) )/
1 6.386 177- - 2.2.1.02 6 - 136 0.874
) ) CioHye
(1 7 7 - trimethyl — tricyclo 2.2.1.0(2 6 heptane)
2 6. 486 2o -5-(1- ) - 3.0 -2- CroHyg 136 o113
(2 - methyl =5 — (1 — methylethyl) —bicyclo 3.1.0 hex —2 - ene) ’
3 6.715 o - ( alpha — pinene) CioHyg 136 16. 081
4 7. 046 ( camphene) CioHyg 136 3.703
5 7.655 4 - -1-(1- ) -1 4- CioHye 136
3.431
(4 - methyl =1 = ( 1 — methylethyl) —bicyclo 3.1.0 hex —2 - ene)
6 7.762 B - ( beta — pinene) CioHye 136 4. 600
7 8. 064 B- ( beta — myrcene) CioHyg 136 2.892
8 8.442 a- ( alpha - phellandrene) CioHye 136 0.132
9 8.772 1- -4-(1- ) - CioHye 136 0.125
(1 —methyl =4 — ( 1 — methylethyl) -1 3 - cyclohexadiene)
10 9.204 B- ( beta — phellandrene) CioHyg 136 20. 964
11 9.921 (1 —methyl =4 — ( 1 — methylethyl) —1 4 - cyclohexadiene) CioHe 136 0.254
12 10. 780 (1 — methyl =4 — ( 1 — methylethylidene) - cyclohexene) CioHye 136 4.956
13 12. 969 ((1S—endo) =1 7 7 —trimethyl — bicyclo 2.2.1 heptan -2 —ol) CioH g0 154 0.210
14 13. 287 4~ Z1-(1- ) -3 - - CoH,0 154 0.584
(4 - methyl =1 — ( 1 — methylethyl) -3 - cyclohexen — 1 —ol)
15 13.571 a ad- -3- -1- CioH 50 154 0. 057
(alpha alpha 4 — trimethyl -3 — cyclohexene — 1 — methanol)
16 13. 654 o - (2 - methoxy —4 — methyl -1 — CoH50 154 0. 070
(1 — methylethyl) - benzene)
17 14.798 ( bornyl acetate) C1Hp00, 196 0. 450
18 16. 156 3- (3 - carene) CioHye 136 11.529
19 18. 086 ( unknow) 0.024
20 18. 389 1- (1 2 -dimethoxy —4 — Ci3Hy, 178 0.076
(2 - propenyl) - benzene)
21 18.577 37- -137- ((IR) -2 2- CioHye 136 0. 108
dimethyl —3 — methylene — bicyclo 2.2.1 heptane)
22 19. 053 ( santolina triene) C]()Hl(, 136 16.471
77- -2- - 221 - .
23 19. 622 CioHyg 136 3.612
(7 7 - dimethyl -2 — methylene - bicyclo 2.2.1 heptane)
11- -
24 20. 007 CgHyp 108 0.103
(1 4 - Dbis( methylene) - cyclohexane)
255- -136-
25 20. 139 CioHye 136 5.990
(2 5 5 —trimethyl =1 3 6 — heptatriene)
26 20. 364 ( unknow) 0. 569
37 11- -1610- -3-
27 20. 632 CgHyp 108 0.122
(1 17— ethenylidenebis — cyclopropane)
28 20. 767 ( unknow) 0.278
29 21. 663 ( caryophyllene oxide) Cy5sHp,0 220 0. 040
-9 -11- -1- )
30 21.829 CioHye 136 0.283
((1R) -2 2 - dimethyl —3 — methylene - bicyclo 2.2.1 heptane)
31 22.276 ( unknow) 0.016
1- -17- -4 - -27-
32 22.341 CiHyo 164 0.015
( dodecahydro — acenaphthylene)
33 22.795 3- (7 = (1 — methylethylidene) —bicyclo 4. 1.0 heptane) CioHye 136 0.215
34 23.029 (3 - (1 -methyl =2 - propenyl) -1 5 - cyclooctadiene) CipHpg 162 0. 308
35 24.071 ( unknow) 0. 634
36 24. 546 ( unknow) 0.112
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Tab 2 Analytical results

2 GC -MS

of chemical components of volatile oil from the pine needles of P. sylvestris var. sylvtriforms

tg/min M,

( peakNo. ) ( compound) ( molecular formula) ( relativecontent) /%
1 6.383 3- (3 - carene) CioHe 136 0. 56
2 6. 669 l-R-a- ( 1R - alpha — Pinene) CioHyg 136 17.592
3 7.029 ( camphene) CioHyg 136 2.481
4 7.636 14 1- -4-(1- ) ) 136 0.519

(4 — methylene — 1 = ( 1 — methylethyl) —bicyclo 3.1.0 hexane) Cuthis
5 7.739 B- ( beta — pinene) CioHyg 136 5.929
6 8.048 B- ( beta — myrcene) CioHyg 136 2.522
7 9.129 B- ( beta — phellandrene) CioHyg 136 14. 813
8 9.914 1- -4-(1- ) CioHyg 136 0.317
(1 —methyl =4 — (1 — methylethyl) -1 4 - cyclohexadiene)
9 10.752 (1 = methyl =4 = ( 1 - methylethylidene) — cyclohexene) CyoH,50 154 4.663
10 12. 965 ( borneol) CpH g0 154 1.09
11 13.285 (4 - methyl =1 — ( 1 — methylethyl) -3 - cyclohexen — 1 —ol) CoHg0 154 0.503
12 13. 625 -  -aad- _3- CoH,50 154 0.411
( alpha alpha 4 — trimethyl - 3 - cyclohexene — 1 — methanol)
13 14.795 2- -5- G H60 164 0. 428
(2 — methoxy —4 — methyl =1 = (1 — methylethyl) — benzene)
14 16. 101 ( bornyl acetate) C1,Hy00, 196 2.237
15 16. 982 ( unknow) 0.389
16 17. 036 37 11- -14 - -13610- CooH3, 272 0. 082
(3 7 11 - trimethyl — 14 — (1 — methylethyl) —1 3 6 10 - cyclotetradecatetraene)
17 17. 086 ( unknow) 0.11
18 18.383 (1S —(lalpha 2beta 4bety CysHyy 204 0.942
-1 —ethenyl =1 — methyl -2 4 - bis( 1 — methylethenyl) - cyclohexane)
19 18. 987 ( caryophyllene) CsHoy 204 15.398
20 19.6 a- ( alpha — caryophyllene) CysHyy 204 2.945
21 19.971 12344a568a- H-7- -4 - )
-1-(1- ) - (1234 4a5 6 8a-octahydro —7 — methyl — Crstlas 04 0.388
4 — methylene — 1 — (1 — methylethyl) — naphthalene)
2 20.09 S-(Ef -1- -5- 8- “ho- Ci5Hyy 204 7.573
( S-(E B -1-methyl -5 — methylene -8 —
(1 —methylethyl) =1 6 - cyclodecadiene)
23 20. 185 B- ( beta — humulene) CisHyy 204 0. 344
24 20. 291 ( unknow) 0.257
25 20. 356 (EH -15- -8 - -15- CysHoy 204 3.525
((E E) =1 5 —dimethyl -8 — ( I — methylethylidene) —1 5 - cyclodecadiene)
26 20. 628 124a568a- H-47- -1-(1- ) - (124a56 CisHyy 204 1.255
8a — hexahydro —4 7 — dimethyl — 1 = ( 1 — methylethyl) — naphthalene)
27 20. 761 12356 8a- -47- -1-(1- ) - (123568a- CisHyy 204 3. 806
hexahydro —4 7 — dimethyl =1 — ( 1 — methylethyl) — naphthalene)
28 21. 656 2 - -5- -9- 4.4.0 -1- CisHyy 204 0.257
(2 —isopropyl =5 — methyl —9 — methylene — bicyclo 4.4.0 dec — 1 - ene)
( lar—( la. alpha 4a. alpha 7beta 7a. beta 7b. alphg
29 21.705 CsHyO 220 0.634
—decahydro —1 1 7 — trimethyl —4 — methylene — 1 h — cycloprop
e azulen =7 - ol)
30 21. 816 ( caryophyllene oxide) CysHp, O 220 0.759
31 22. 468 12344a7- H-16- —4- Cy5Hp 204 0.283
(1- ) = (1234 4a7—hexahydro—1 6
- dimethyl =4 — (1 — methylethyl) - naphthalene)
32 22. 667 T- ( tau = muurolol) CsHys0 222 3.293
33 22.724 ( copaene) CysHyy 204 0.51
34 22. 866 - ( alpha — cadinol) Ci5Hy60 222 3.761
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