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Abstract

Volatile components of pine needle(Pinus densiflora S.) were isolated by purge & trap headspace technique
and analyzed by gas chromatography-mass spectrometry(GC-MS). And then volatile components were extracted
for 2 hr and 20 hr at the two different temperature settings: room temperature and 60°C. A total of 61 volatile
components were identified by the four different conditions. These compounds are classified into six categories
in terms of chemical functionality: 35 hydrocarbons, 16 alcohols, 4 carbonyls, 2 esters, 1 acid and 3 ethers. The
major components were ¢ -pinene(1.5~15.7%), B -myrcene(13.2~15.6%), B -phellandrene(12.0~16.0%) and
bis-3-hexenol(4.0~ 18.3%). In the comparison of the four extraction conditions, longer extraction can be effective
to extract components that have a high boiling point, but proved useless in obtaining low boiling point
components. As a result of these experiments under the four different conditions, the 20 hr extraction at room
temperature appeared to be the most optimized condition for the analysis of volatile compounds by using the
purge & trap headspace technique. : '
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Fig. 1. Schematic diagram of the purge and
trap headspace apparatus.
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Fig. 2. TIC of volatile components obtained by
variation of extraction temperature and time in
the purge and trap headspace.
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Table 1. Comparison on volatile components obtained by variation of extraction temperature and time

in the purge and trap headspace

Peak Peak area %
RT" Components -

No. 260°C-20 hr Y60°C-2 hr “roomC-20 hr ~ Proom™C-2 hr
1 10.28 Ethyl acetate - 0.07 023 0.03
2 11.44 Ethanol - 0.39 0.51 1.06
3 12.25 2-Fthyl furan - 0.12 0.14 0.08
4 14.28 Tricyclene - 0.35 0.21 0.49
5 14.97 « -Pinene 1.48 10.02 7.63 15.66
6 16.68 Camphene 0.20 2.0 1.03 242
7 17.65 Hexanal 0.21 0.41 0.77 1.17
8 18.90 S8 -Pinene 0.41 2.52 2.33 5.41
9 19.55 Sabinene 0.38 0.1 0.51 0.73

10 22.23 B -Myrcene 13.24 15.58 13.43 15.63
11 23.10 a -Terpinene 3.57 1.64 0.25 0.58
12 2431 Limonene 4.77 4.63 3.92 4.47
13 25.08 B -Phellandrene 11.99 16.03 13.62 15.29
14 25.58 2-Hexenal 2.1 2.78 2.79 2.54
15 27.07 y -Terpinene 1.10 0.54 0.77 0.39
16 28.72 p-Cymene 0.79 0.26 0.46 0.45
17 29.60 a -Terpinolene 9.20 6.80 6.31 6.63
18 31.49 2-Pentenol 1.76 0.30 1.04 0.29
19 33.48 Hexanol 0.36 1.39 3.45 1.09

20 34.23 trans-3-Hexenol 3.54 0.24 0.53 0.21

21 35.77 cis-3-Hexenol 3.97 10.01 18.29 9.31

22 36.92 trans-2-Hexenol 0.55 0.14 0.49 0.29

23 37.22 2,4-Hexadienal - - 0.08 0.09

24 39.31 a -Cubebene 0.35 0.10 0.17 0.09

25 40.32 a -Longipinene 0.21 0.08 0.11 0.07

26 40.80 Bicycloelemene 0.63 0.10 0.20 0.09

27 40.97 a -Copaene 0.69 0.20 0.17 0.13

28 41.28 Camphor 0.23 1.03 0.20 0.49

29 42.51 Benzaldehyde 0.27 1.56 0.61 0.20

30 4431 B -Cubebene 0.21 0.07 0.12 0.07

31 44.88 Ocanol 0.38 0.14 - -

32 4531 Junipene 0.59 0.93 0.68 0.40

33 47.39 Bornyl acetate 293 1.82 1.13 0.72

34 47.96 B -Elemene 0.79 0.59 0.41 0.21

35 48.51 Thymyl methyl ether 222 0.88 0.48 0.34

36 48.74 B -Caryophyllene 6.81 4.67 457 3.62

37 49.14 Aromadendrene 0.67 0.05 0.08 0.07

38 49.56 Isoledene 0.32 0.08 0.15 -

39 53.21 /5 -Farmesene 097 0.08 0.19 -

40 54.17 a -Caryophyllene 2.86 0.78 0.99 0.51
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Table 1. Continued
Peak Peak area %
RT" Components
No. 260°C-20 hr Y60°C-2 hr “toomC-20 hr Jroom®C-2 hr
41 54.66 a-Amorphene 2.28 0.19 0.36 0.16
42 54.85 Borneol - 0.41 0.27 0.10
43 55.45 Germacrene D 4.77 1.63 1.98 1.25
44 56.01 @ -Muurolene 1.58 0.24 0.50 0.06
45 56.77 Bicyclogermacrene 0.95 0.23 0.36 0.20
46 57.97 8 -Cardinene 3.44 0.25 0.56 0.21
47 58.15 y -Cardinene 0.64 0.17 0.37 0.16
48 59.64 Cadina-1,4-diene 0.37 0.04 0.08 -
49 60.16 a-Cadinene 0.48 0.07 1.13 -
50 62.01 trans-Anethole 0.08 - - -
51 62.24 cis-Calamenene 0.13 - 0.50 -
52 62.58 Hexanoic acid 0.03 - 0.05 -
53 63.75 Benzyl acetone 0.15 0.08 0.07 0.14
54 64.18 Benzyl alcohol 0.03 - 0.03 -
55 66.62 a -Calacorene 0.09 - 0.06 -
56 70.00 Caryophyllene oxide 0.10 - - -
57 7020 . 4-Phenyl-2-butanol 0.16 - - -
58 71.19 Methyl eugenol 0.15 - 0.03 -
59 72.12 Nerolidol 0.02 - - -
60 76.42 Spathulenol ' 0.04 - 0.04 -
61 81.29 a -Cadinol 0.03 - 0 18 -
D . retention time, 2 : 20 hr extraction at 60°C, ¥ : 2 hr extraction at 60°C,
® . 20 hr extraction at room temperature, ® . 2 hr extraction at room temperatuire.
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