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Volatile Compounds of Pine Needle(Pinus rigida Miller) Extracts
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ABSTRACT : This study was conducted to evaluate whether pine needle extracts can be used
as tobacco flavors. Yield of essential oil, absolute and oleoresin extracted from pine needles is
0.07%, 1.20% and 6.08% respectively. The volatile compounds isolated from the three types of
extracts were analyzed by gas chromatography(GC) and mass selective detector(MSD). Total 72
components were identified in the three type of extracts including 26 hydrocarbons, 16 alcohols,
13 esters, 9 acids, 4 phenols, 2 aldehydes and 2 ketones compounds. The major components
were [ -pinene, B -caryophyllene, & -cadinene and 4,5-dimethyl-1,3 -dioxol-2-one. There were 49
volatile components in the absolute, 44 components in the essential oil and 26 components in the
oleoresin. The content of hydrocarbons and alcohols was higher in the essential oil extracted by
simultaneous distillation extraction(SDE) than in others, while that of esters and acids was
higher in the absolute than in others. Especially, phenols and ketones were identified only in the
oleoresin. The components such as - £ -pinene, bormyl acetate, o -terpineol and oxygenated
terpenes have characteristic piney and fresh green odor. The contents of these components was
higher in the essential oil and the absolute than in the oleoresin. Therefor, the essential oil and
the absolute are expected to be more useful than the oleoresin as tobacco flavor.
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Fig. 1. Chromatograms of essential 0il(A), absolute(B) and oleoresin{C) extracted from

Pinus rigida Miller

- 55 -



F99 - 17 -

o3l
o
2
o
=
=

Table 1. Volatile compounds of essential oil, absolute and oleoresin made from Pinus rigida Miller

Peak

RT

Peak area(%)

. Compounds

no. (min) Essential oil Absolute Oleoresin
1 16.70 Camphene 1.47 - -(a)
2 17.52 Hexanal - 0.08 -
3 17.91 Undecane - 0.16 -
4 19.19 B -Pinene 11.64 0.74 -
5 19.55 Sabinene 0.10 - -
6 20.54 Butanol - 0.15 -
7 21.07 8 -3-Carene 0.07 - -
8 22.09 B ~Myrcene 5.41 0.59 -
9 23.66 Dodecane - 0.15 -
10 24.13 Limonene 1.37 0.20 -
11 24.89 B -Phellandrene 4.45 0.99 -
12 25.42 2-Hexenal 0.10 - -
13 26.18 trans-Ocimene trace - -
14 26.95 y —Terpinene 0.31 - -
15 28.61 p-Cymene 0.07 - -
16 29.44 Terpinolene 1.36 - -
17 30.51 Ethyl-3-Hexenoate - 0.08 -
18 31.47 cis-3~-Hexenyl acetate 0.32 0.39 -
19 33.49 Hexanol 0.47 0.57 -
20 34.25 trans-3-Hexenol 0.07 - -
21 35.79 cis-3-Hexenol 4.39 1.82 -
22 36.96 trans-2-Hexenol 0.11 - -
23 40.59 Acetic acid - 0.21 0.69
24 41.95 Bicycloelemene 2.55 1.16 -
25 42.57 « -Copaene 0.39 0.27 -
26 44.23 B -Bourbonene 0.10 - -
27 45.34 B —Cubebene 0.15 - ~
28 48.08 Bornyl acetate 3.75 1.30 -
29 48.80 B -Elemene 3.35 2.35 -
30 49.40 B -Caryophyllene 8.20 5.27 0.10
31 49,73 Aromadendrene 0.70 0.39 -
32 52.12 cis-3-Hexenyl caproate 0.05 0.08 -
33 52.75 trans- B ~Farnesene 0.50 0.37 -
34 53.33 « ~Humulene 1.71 1.15 -
35 54.70 a ~Terpineol 3.48 - -
36 54.98 Borneol 0.22 0.09 -
37 55.77 Germacrene D 6.31 5.61 -
38 56.42 « ~Muurolene 1.75 0.99 -
39 57.12 Bicyclogermacrene 5.39 3.99 -
40 58.38 8 —Cadinene 7.44 3.12 0.26
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Peak RT

Peak area(%)

o, (min) Compounds . :
Essential oil Absolute Oleoresin

41 62.30 Ethyl laurate ~ 0.74 0.33
42 62.87 Hexanoic acid trace 0.41 -
43 63.19 Crotonic acid ~ 0.30 -
44 63.82 Guaiacol ~ - 0.57
45 64.59 Benzyl alcohol ~ 0.13 0.24
46 66.39 Phenylethyl alcohol ~ 0.55 trace
47 68.66 3-Hexenoic acid trace 0.80 0.78
48 70.05 Caryophyllene oxide 0.34 0.85 -
49 71.20 Phenol -~ - 0.45
50 72.14 Nerolidol 1.54 1.73 0.24
51 72.56 Ethyl myristate - 0.26 0.29
52 76.43 Spathulenol 1.02 3.74 -
53 76.80 4,5-Dimethyl-1,3~-dioxol-2-one - - 57.07
54 76.93 Ethyl cinnamate 0.06 0.29 -
55 79.31 a -Cadinol 2.01 1.24 0.65
56 80.07 4-Vinyl-2-methoxy--phenol - - 1.66
57 81.14 Isospathulenol - 0.64 -
58 81.36 « —Cadinol(Isomer) 3.20 1.89 1.62
59 81.88 Ethyl palmitate - 0.32 0.62
60 88.60 4-Vinyl phenol - ~ 2.10
61 90.47 Benzoic acid - 1.11 6.16
62 91.82 Lauric acid - 114 0.87
63 93.35 Ethyl linoleate - 0.17 0.37
64 95.50 Phenylacetic acid - - 2.00
65 96.76 Phytol - - 0.64
66 97.38 3-Hexenyl cinnamate 0.10 1.03 -
67 98.63 Benzyl henzoate 0.21 0.57 -
68 105.91 3,4-Dimethoxy phenol - - 0.51
69 107.53 Benzyl salicylate - 0.33 -
70 112.80 Cinnamic acid - - 0.68
71 115.37 Palmitic acid - 3.72 0.99
72 124.16 Raspberry Ketone - - 2.13

(a) : Not detected
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