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Abstract

Volatile compounds from twigs, needles and sprouts in Pinus densiflora were extracted with n—hexane,
diethyl ether or ethanol for 24 hours, and the extracted compounds were separated and identified by gas
chromatography and mass selective detector. The kinds and amount of volatile compounds extracted from
three parts of Pinus densiflora were different in solvent extraction and the extraction by the modified
Liken—Nickerson apparatus. The contents of volatile compounds of twigs contained more than those of
needles and sprouts, and the volatile compounds were extracted more in n-hexane than the others. In
the extraction with hexane, the main volatile compounds of twigs were 18.5% B—pinene, 14.5% limonene,
12.7% a-pinene and 3.2% B-myrcene. Sprouts were 16.8% limonene, 4.4% 8-pinene, 4.3% a-pinene and
1.7% B—myrcene. Needles contained 14.7% B—pinene, 5.4% a—pinene, 2.2% limonene and 0.8% B-—myrcene.
The highest yield for pine aroma was shown in the extraction from pine twigs with n-hexane, and in
this extraction the amounts of a-pinene, B-pinene and limonene were 7421g, 1108ig and 922lig per gram
sample, respectively.
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Table 1. Concentration ratio of volatile compounds identified from samples of Pinus densiflora by solvent extraction

Peak C d Twigs Sprouts Needles

no.” ompoury Hexane Ether Ethanol Hexane Ether Ethanol Hexane Ether Ethanol
1 3-carene” 02 02 -2 01 0.1 - - 0.1 -
2 a-pinene 12.7 8.4 - 4.3 36 - 54 4.0 -
3 camphene 0.8 0.8 - 05 04 - 0.2 0.3 -
4  PB-pinene 185 11.0 0.1 44 2.4 0.5 147 125 0.8
5  B-myrcene 32 35 - 1.7 33 0.2 0.8 0.8 -
6  a-phellandrene” 0.1 0.1 - 0.1 0.1 08 - - 06
7 a-terpinene - - - - - 02 - - -
8  limonene 145 135 0.3 16.8 153 0.1 2.2 6.1 0.3
9 7 -terpinene 0.1 0.1 - 0.1 01 0.1 - - -
10 terpinolene 05 05 - 0.6 05 0.1 0.3 06 0.1
11 (-)-thujone 0.1 - - - - - - -
12 1-methvl-4-(1-methvlethvl)-2-
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Fig. 1. Volatile compounds separated from twigs of Pinus densiflora with three kinds of solvent extraction.
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Fig. 2. Volatile compounds separated from three parts of Pinus densiflora with n-hexane extraction.
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Table 2. Comparisions of concentration ratio in volatile compounds identified from parts of Pinus densiflora with Likens—

Nickerson apparatus (unit: %)
Peak . L. .
oV Chemical names Retention index Twigs Needles Pollens
1 3-carene” 905 0.4 11 0.7
2 a-pinene 921 11.8 2.7 19.9
3 camphene 933 15 4.1 2.4
4 B-pinene 962 18.9 38.6 234
5 B-myrcene 982 12.0 37 8.3
6 a-phellandrene” 987 05 0.3 0.3
7 a-terpinene 997 03 0.3 0.2
8 limonene 1013 36.9 12.8 25.3
9 7 —terpinene 1045 0.3 0.4 0.4
10 terpinolene 1073 0.8 44 08
11 (-)-thujone 1090 - 0.1 0.3
12 1—meth¥1—4—<1—methy1ethy1>—z-cyclohexen—l—olz’ 1106 04 0.3 04
13 borneol” 1154 16 - 08
14 4-methyl~1-(1-methylethyl)-3-cyclohexen-1-ol” 1165 05 0.7 1.0
15 terpineol ] 1181 1.3 10.2 2.8
16 4-(1,1-dimethylethyl)-benzenemethanol® 1227 0.9 0.2 3.4
17 bornyl acetate 1275 24 38 76
18 a-cubebene 1336 0.2 0.2 0.2
19 copaene’ 1361 09 02 0.2
20 ]ongifo]enem 1385 04 0.2 0.2
21 B-caryophyllene 1401 1.1 23 0.2
22 a-humulene 1436 0.3 0.5 0.1
23 germacrene D 1466 2.7 9.1 03
24 a kind of naphthalene 1487 1.1 0.2 0.1
25 a kind of naphthalene 1510 1.1 2.6 06

1 . .
"These numbers are the same numbers in Fig. 3.

DThis means the tentative identified compounds with GC-MSD.

¥~ means that the peak area is less than 1.0 10%
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Fig. 3. Volatile compounds from samples of Pinus densiflora with Likens-=Nickerson apparatus.
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