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Abstract

This study was carried out to investigate the volatile flavor compounds of Prnus densiflora Sieb & Zucc
according to extraction solvents and steam distillation method. The research results are as follows: 29 kinds
of components were extracted by extraction solvents. Hydrocarbon was the major flavor components of the
Pinus densiflora Sieb & Zucc. When the flavor components were extracted by solvents and analyzed by GC-
Mass, in the hexane, a-pinene was the highest and the contents B-thujene, trans-caryophyllene, B-mercene,
B-cubebene were higher; in the ethyl acetate, the a-cubebene content was the highest and the contents a-
cubebene, 3,6,9,12,15-pentaoxanonadecan-1-ol, camphene were higher; in the ethanol, the §-D4-tetrahydropyran
was the highest and the contents Y-cadinene, 3-ethyl-1,4-hexadiene, a-cubebene were higher. When the volatile
constituents were extracted by steam distillation method, 44 kinds of components were extracted. Hydrocarbon
was the major flavor components of the Pinus densiflora Sieb & Zucc. The B-cubebene content was the highest
and the contents trans-ciryophyllene, 2-hexenal, T-muurolol, 8-cadinene were higher. This fact indicated that
volatile constituents differ depending upon the extracting solvents and method.
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Table 1. The condition of GC for analysis of flavor
component

Instrument Hewlett-packard 5890 A series 11

Detector Flame ionization detector

Column Ultra 2 (cross-linker 5% phenyl
methyl silicone gum phase) HP
Co. 256 mX0.2 mm

Oven temp. 60T (5 min) = 10C/min —>

280 (15 min.)
He 1 mi/min
10 w/ (split rate 80:1)

Carrier gas
Injection
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alcohol 7} 14.25 mg%s Ehstc), 8 37|48
a-cubebene, 3,6,9,12,15-pentaoxanonadecan-1-ol, cam-
phene, trans-caryophyliene 522 Z}7} 63.29, 14.02,
4.39, 0.36 mg%olArt.
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Table 2. Analytical condition of GC-Mass for flavor
components

Instrument Hewlett-packard 5970

Detector Mass selective detector
Mass range m/z 20-300
Ionization voltage 70 eV

Column Ultra 2 (cross-linker 5% phenyl
methy! silicone gum phase)
HP Co. 25 mX0.2 mm

Oven temp. 60C (5 min) — 10C/min

— 280C (15 min)
He (1 mi/min)
10 @ (split rate 80:1)

Carrier gas
Injection
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Table 3. Identified compounds of volatile flavor concentrate of Pinus densiflora Sieb & Zucc by extracting

method (mg%)
No. RT (min) compounds Peak area (%)
A B C D
1 11.646 3,6,9,12,15-pentaoxanonadecan-1-ol 14.02
2 16.183 o-pinene 12.35 0.44 0.68
3 18.885 camphene 1.22 4.39
4 20.007 2-ethylcyclobutanol 148
5 21.500 0.04
6 21.507 8.3-carene 2.64 0.18
7 24.690 B-myrcene 342 0.37 0.47
8 28.280 B-thujene 5.44 0.16 1.13
9 29.446 2-hexenal 0.24 9.32
10 34.445 a-terpinene 1.07 0.20
11 37.835 2-butyne-1,4-diol 0.16
12 40.244 4-methyl-1-pentanol 0.12
13 42618 3-hexen-1-ol 0.52
14 46.726 a-cubebene 0.14 63.29 1.68 0.17
15 47.561 3-ethyl-1,4-hexadiene 0.26 1.75
16 48.635 a-copaene 0.15 0.24
17 50.595 permethylated and reduced product of 0.40
degradation product from scaled
18 51.718 cis-sabinenehydrate 0.11 0.25
19 52.344 a-amorphene 1.10
20 52.694 bicyclo{2.2.1] heptan-2-ol, 1,7,7-trimethylacetate 0.42 3.34
21 52.785 elemene 3.66
22 53.036 bicyclo[4,4,0]dec-1-en, ) 0.51
2-isopropyl-5-methyl-9-methylene
23 53.248 trans-caryophyllene 4.82 0.36 10.97
24 53.752 aromadendrene 0.44
25 54.713 B-sesquiphellandrene 0.20 0.69
26 55.325 6,10,11,11-tetramethyl-tricyclo [6.3.0.1E 2,3] 142 0.40
undec-1(7)ene
27 55.945 a-humulene 0.88 0.24 2.83
28 56.505 l-a-terpineol 4.85
29 57.221 B-cubebene 314 0.34 1142
30 57.865 B-chamigrene 211
31 58.229 germacrene B 0.56 2.24
32 58.599 §-cadinene 1.58 6.99
33 59.004 Y-cadinene 1.02 0.32 2.19 2.74
34 60.009 a-muurolene 0.20 0.64
35 61.209 B-D4-tetrahydropyran 10.46 0.17
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Table 3. Continued
No. RT (min) compounds Peak area (%)
A B C D
36 61.686 7-methoxyquinoline 0.17
37 71.167 4-'inside’-methyl-endo, exo-tetracyclo 1.15 0.50
{6.2.1.1.(3,6).0(2,7Y]do
38 72.565 naphthalene 045
39 75.849 4,8 8-trimethylspiro[ 2.6] non-4,6-diene ‘ 0.50
40 78.823 T-cadinol 0.19 259
41 80.106 a-elemene 1.60° 5.54
42 80.864 Zingiberene 0.54
43 82.270 dihydro-cis-a-copaene-8-ol 149 0.23 0.25 123
44 83.954 T-muurolol 0.25 7.75
45 86.399 3,6,9,12,15-pentaoxanonadecan-1-ol 0.18
46 87.500 3,6,9,12-tetraoxahexadecan-1-ol 0.16
47 98.579 isocaryophyllen 0.95 0.12 2.83
48 98.791 1,4,7,10,13,16-hexaoxacyclooctadecane
45.12 83.57 18.58 92.90

A; Hexane extract B; Ethylacetate extract C; Ethanol extract D; Steam distillation extract
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Fig, 1. GC-MS total ion chromatograms of volatile compounds in Pinus densiflora Sieb and Zucc by extracting
solvents and steam distillation method. Numerical letter was written in Table 3.

A, hexane extract; B, ethylacetate extract; C, ethanol extract; D, steam distillation extract
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