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Abstract

This study investigated the volatile flavor composition of essential oils from Solidago virga-aurea var. asiatica Nakai with different
harvesting area. The essential oils obtained by the hydrodistillation extraction method from the aerial parts of the plants were analyzed
by gas chromatography (GC) and GC-mass spectrometry (GC-MS). Ninety-five (91.61%) volatile flavor compounds were identified
in the essential oils from the S. virga-aurea var. asiatica Nakai harvested in Koheung, Jeolanamdo. The major compounds were
hexadecanoic acid (29.22%), 7-hexyl eicosane (9.12%), spathulenol (7.701%), 3,8-dimethyl decane (6.48%), caryophyllene oxide
(4.52%) and a-copaene (4.23%). Fifty-seven (97.43%) volatile flavor compounds were identified in the essential oils from the S.
virga-aurea var. asiatica Nakai harvested in Seoguipo, Jejudo. The major compounds were 2-carene (40.95%), a-copaene (10.77%),
a-muurolene (5.81%), and spathulenol (3.11%). The chemical composition of the essential oils was significantly different in quality
and quantity with the different harvesting area. The quantitative variations of hexadecanoic acid, 7-hexyl eicosane, spathulenol,
3,8-dimethyl decane, caryophyllene oxide, 2-carene, and a-copaene according to different harvesting area can serve as a quality index
of the S. virga-aurea var. asiatica Nakai essential oils in food industries.
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Table 1. Essential oil composition of Solidago virga-aurea var. asiatica Nakai
No. Compound name Retention index % (W/w)
(DB-5) Jeola-namdo Jejudo
1 a-Myrcene 903 - 0.32
2 Limonene 1,033 - 0.36
3 2-Carene 1,121 0.43 40.95
4 trans-2-Caren-4-ol 1,151 0.11 -
5 Isobornyl propionate 1,395 0.10 -
6 Cadinene 1,408 0.10 223
7 Decyl alcohol 1,409 0.10 0.67
8 B-Caryophyllene 1,445 0.43 2.05
9 a-Ylangene 1,447 0.33 0.49
10 a-Caryophyllene 1,457 0.15 0.69
11 cis-a-Farnenese 1,458 0.23 1.21
12 cis-Muurola-4(14)-5-diene 1,460 0.33 0.46
13 a-Cubebene 1,462 0.12 0.42
14 a-Copaene 1,470 423 10.77
15 y-Elemene 1,478 0.23 0.87
16 6-Elemene 1,487 1.02 1.03
17 Germacrene D 1,488 1.57 0.14
18 Alloaromadendrene 1,496 0.56 1.37
19 2-Methyl-5-octyn-4-ol 1,522 0.11 -
20 a-Muurolene 1,528 0.38 5.81
21 Cadinadiene 1,529 0.17 1.12
22 Epiglobulol 1,553 0.11 0.13
23 Lauryl alcohol 1,578 0.50 1.37
24 Caryophyllene oxide 1,583 4.52 1.76
25 Ledene oxide 1,588 0.14 -
26 Tridecanol 1,594 0.40 0.35
27 Bisabolene epoxide 1,600 0.18 0.54
28 Hexadecane 1,602 0.17 0.53
29 Cedrenol 1,609 0.72 0.69
30 1-Butyl-3-one- 1-yl-menthol 1,613 0.31 -
31 Cubenol 1,627 0.36 0.45
32 Spathulenol 1,631 7.70 3.11
33 T-Muurolol 1,633 0.27 1.10
34 3-Cadinol 1,644 0.14 0.17
35 a-Cadinol 1,648 0.59 1.75
36 Tau-Cadinol 1,651 0.13 0.66
37 [B3-Eudesmol 1,655 0.63 0.74
38 [B-Bisabolol 1,665 0.08 -
39 6-Cadinol 1,669 0.17 0.45
40 3,4-Diethenyl-1,6-dimethyl-cyclohexene 1,675 0.15 0.12
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Table 1. Continued
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No. Compound name Retention index % (W/w)
(DB-5) Jeola-namdo Jejudo
41 Zingiberenol 1,679 0.20 -
42 Farnesol 1,681 0.11 -
43 Aromadendrene epoxide 1,687 0.13 0.44
44 13-Heptadecyn-1-ol 1,688 0.08 0.17
45 E-11-Hexadecenal 1,688 0.13 -
46 8,9-Dehydro-cycloisolongifolene 1,691 0.54 0.39
47 Viridiflorol 1,715 - 1.13
48 Pentadecanal 1,716 0.24 2.23
49 Benzyl benzoate 1,722 0.12 -
50 Cycloisolongifolene 1,750 0.22 -
51 14-8S-Cedran-diol 1,751 0.10 -
52 Octadecanal 1,805 0.09 -
53 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 1,841 0.22 2.36
54 6,10,14-Trimetyl-2-pentadecanone 1,847 0.31 0.16
55 Decyl isobutyl phthalate 1,870 0.10 -
56 Pentadecanoic acid 1,871 0.08 -
57 (E,E)-6,10,14-Trimethyl-5,9,13-pentadecatrien-2-one 1,920 0.11 -
58 Ethyl iso-allocholate ester 1,921 0.15 -
59 Dibutyl phthalate 1,965 0.44 -
60 Hexadecanoic acid 1,981 20.22 -
61 9,12,15-Octadecatrienoic acid 2,102 0.19 0.53
62 Phytol 2,116 0.75 0.76
63 9-Hexadecenoic acid 2,122 0.09 0.13
64 1-Bis(dodecyloxy)-hexadecane 2,131 0.17 0.12
65 8-Octadecenal 2,133 0.09 0.14
66 2,6,10,15-Tetramethyl heptadecane 2,134 0.10 0.12
67 5-Octadecenal 2,150 0.18 -
68 9-Octadecenoic acid, methyl ester 2,204 0.16 0.13
69 3-Ethyl-5-(2-ethylbytyl)-octadecane 2,139 0.34 0.12
70 2-Cyclohexyl eicosane 2,141 0.11 0.13
71 3,4-Bis(1,1-dimethylethyl)-2,2,5,5-tetramethyl-hexane 2,142 0.53 0.13
72 1,2,4-Benzenetricarboxylic acid, 1,2-dimethyl ester 2,144 0.08 0.12
73 Z-(13,14-Epoxy)tetradec-11-en-1-ol acetate 2,146 0.27 0.25
74 3-Hydroxy-dodecanoic acid 2,149 0.11 0.16
75 9-Octadecanoic acid, (2-phenyl-1,3-dioxolan-4-yl) methyl ester 2,150 0.14 -
76 5,8-Diethyl-dodecane 2,151 0.09 -
77 7-Methyl tetradecen-1-ol acetate 2,451 0.14 -
78 17-Pentatriacontene 2,456 0.20 -
79 3-Ethyl-5-(2-ethylbutyl)-octadecane 2,459 0.29 -
80 E,E,Z-1,3,12-Nonadecatriene-5,14-diol 2,460 0.56 -
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Table 1. Continued
No. Compound name Retention index o ()
(DB-5) Jeola-namdo Jejudo
81 Pentacosane 2,500 1.21 -
82 1,4-Dimethyl-2-octadecyl-cyclohexane 2,570 0.27 -
83 3-Ethyl-5-(2-ethylbutyl)-octadecane 2,572 0.28 -
84 2-Phenyl-1,3-dioxolan-4-yl)methyl octadecanoate ester 2,573 0.19 -
85 14-Octadecenal 2,574 0.33 -
86 2-Methyl-octadecane 2,575 0.14 2.46
87 10-Octadecenal 2,579 0.18 -
88 12-Octadecenal 2,580 0.19 -
89 4-Methyl-2,4-bis(4'-trimethylsilyloxyphenyl) pentene 2,604 0.18 0.12
90 3,8-Dimethyl-decane 2,674 6.48 0.25
91 7-Hexyl eiocosane 2,678 9.12 -
92 3-Ethyl-5-(2-ethylbutyl)octadecane 2,680 0.28 -
93 9,12-Octadecaiienal, dimethyl acetal 2,688 0.34 -
94 1,1-Tridecyl-1,3-propanediyl)bis-cyclohexane 2,695 1.63 -
95 2,6,10-Dodecatrienoic acid, 3,7,11-trimethyl-, methyl ester 2,698 0.47 -
96 1,[2-(Octadecyloxy)ethoxyl]-9-octadecane 2,698 0.48 -
97 9-Octyl heptacosane 2,700 1.35 -
98 2,6,10,15-Tetramethyl heptadecane 2,761 3.34
Total 91.61 9743
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