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Abstract

The needle oils of Pinus rigida Mill and Pinus densiflora Sieb & Zucc were analyzed by gas
chromatography,”mass spectrometry. The major components of Pinus rigida were a-pinene, 1
~hexen-3-ol formate, sabinene, g-pinene, a-terpineol and S-caryophyllene. a-Pinene, bornyl
acetate, S-pinene and B-hpellandrene were the major components fo Pinus densiflora. Pinus
densiflora had sweeter and more greenish note than Pinus rigida because the bornyl acetate
content of Pinus densifiora was about three times more than that of Pinus rigida.
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Fig. 2. GC chromatograms of the needle oils of Pinus rigida Mill(A] and Pinus densiflora Sieb & Zucc(B).
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Fig. 3. Mass spectra of peak No. 156lA), 1571B), 159(C) and 160ID} in Pinus rigida Mill.
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Table 1. The identified compounds in the needle oils P.
rigida Mill and P. densiflora Sieb & Zucc by GC_/MS

Chemical name ¥ of P rigido @ of P. densiflora

1-Methy!l L-histidine 15
Hex-3-enol formate 17
4-Methylene decane 19
a-thujene 15
a-Pinene 29 17
Benzatdehyde 30

Camphene 8
Sabinene 34 20
Frusemide 24
R-Pinene 40 25
Benzyl alcohot 47

2-Terpinene 48 33
Limonene 34
2-Phellandrene 34
3-Terpineo!l acetate 49

Methyl benzene 42
a-Terpinene 66 43
Phenethyl alcohol 68

Linalool 69

Fency alcoho! deriv. 70

Ct):’lgg:;;: en-i-ace 71 48
Camphor 73

B-Terpineol 74 51
Borneol 82

Benzofulvene 83

3-Methyt L-histidine 84 60
2'-Methyi acetophencne 61
Y-Terpinen-4-ol 85

{+)-Myrtenal 86
Methyl-2-hydroxy benzoate 87

a-Terpineol 88 64
Bicyclol3.1.1]hept-3-ene-2- 89 65
one deriv.

Myrceneo! 90 66
Benzothiazole: 67
4-tert-Butyl-2-methy! pheno! 6
Bornyl acetate 109 84
Bicyclo[2.2.2]octane 116

derivative

6-Oxabicyclof3.2.1]oct-2- 17

ene deriv.

a-Cubebene 87
2,6-Dihydroxy benzowc acid 125

deriv. :

4-Hydroxy benzaldehyed 127

deriv.
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n-Copaene 129 103
B-Bourbonene 106
Slemene 133 10
3-Caryopyilene 136 114
{~I-Aromadendrene 141

i
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3-Phenyietnyl 2-propenocic 143 122
acid

Undeca-5,3-dien-2-onederiv. 143
a- rfumuleng 144 124
1, d-gimethoxy benzene deriv.150

3-Phenyi 2-propencic acid 151
aeriv.

1H-3a.7-methanozulene deriv. 154

Ledene 155 130
Naphthalene deriv. 156 134
Naphthalene deriv. 157 136
Napnthaiene deriv. 158 137
Naphthaiene deriv. 159 138
Naphtalene deriv, 160
Benzenethamine deriv, 164
Trideca-3,7,11-triencic acig 193

deriv.

Benzy! benzoate 194

Trietracontane 201
Tetraetracontane 204

1-Docosanol acetate 205

Phyto 206
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Toble 2. Sensory evaluation for P. rigida, P. densiflora,
bony! acetate enriched P. rigida and Bony! acetate only
by Five Score Method.

Sample Average
Pinus rigida 2.28
Pinus densiflora 3.06
Pinus rigida+boryl acetate 3.56
Bornyl acetate dilute 1.83

1, very weak; 2, weak; 3, median; 4, strong; 5, very strong
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