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Chemical Composition of Cirsium japonicum var. ussurience Kitamura and
the Quantitative Changes of Major Compounds by the Harvesting Season

+ .
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Dept. of Food Nutrition, Kyungin Women's University, Incheon 407-740, Korea

Abstract

This study investigated the chemical composition of Cirsium japonicum var. ussurience Kitamura essential oil and the
quantitative changes of major volatile flavor compounds according to the harvesting season. The essential oils obtained by
the method of hydrodistillation extraction from aerial parts of C. japonicum var. ussurience Kitamura were analyzed by
GC and GC-MS. Sixty-four volatile flavor compounds were identified in the essential oil from C. japonicum var. ussurience
Kitamura harvested in May 2012; hexadecanoic acid (49.31%) was the most abundant compound, followed by 6,10,14-
trimethyl-2-pentadecanone (13.72%), phytol (13.40%) and 9-hexadecenoic acid (4.16%). Eighty-three compounds were identified
in the essential oil from the plant harvested in October 2012; phytol (40.56%), hexadecanoic acid (17.69%), 6,10,14-
trimethyl-2-pentadecanone (13.71%), and caryophyllene oxide (4.15%) were the most abundant compounds. Types and levels
of volatile compounds from different harvesting seasons varied. The essential oil composition of C. japonicum var.
ussurience Kitamura harvested in the spring and autumn was characterized by higher contents of aliphatic fatty acid,
diterpene and sesquiterpene, respectively.
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o= 7MY AA(C. japonicum for. alba T. Lee)7} A&ttt
(Kim TJ 2009).
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Table 1. Essential oil composition of C. japonicum var. ussurience Kitamura
No. Compound name wiw %
May 2012 Oct. 2012

1 Heptanal - -
2 4-Hydroxy-4-methyl-2-pentanone - 0.04
3 Heptenone - 0.10
4 Ethyl valerate 0.08 0.38
5 Limonene 0.08 0.09
6  Camphor 0.06 -
7  2-Pentanone 0.06 -
8  Decanoic acid 0.06 -
9  B-Caryophyllene 0.06 0.85
10 a-Caryophyllene 0.06 0.25
11 Germacrene A - 0.18
12 4-epi-Cubedol - 0.17
13 Farnesene - 0.71
14 a-Bisabolene - 0.59
15 cis-Muurola-3,5-diene - 0.12
16  2,6,10,14-Tetramethyl-heptadecane 0.07 0.23
17 y-Muurolene 0.06 0.08
18  Germacrene D 0.06 0.04
19 Methyl laurate 0.06 1.97
20  Ethenyl-2-propenoate - 0.12
21 Elemene - 0.85
22 17-Acetoxy-12-methoxy-5,6,11,18-trinaphthylenetetrone - 0.15
23 Spathulenol - 0.29
24 Caryophyllene oxide - 4.15
25 Viridiflorol - 0.79
26 Propanoic acid, 2-methyl-,1-(1,1-dimethylenthyl)-2-methyl-1,3-propanediyl ester - 0.73
27 2,5,9-Trimethylcycloundeca-4,8-dienone 0.06 -
28  Hexadecanone 0.08 -
29  Butanoic acid, 2,7-dimethyloct-7-en-5-yn-4-yl ester - 0.14
30  trans-Z-a-Bisabolene epoxide - 0.05
31  1,3-Bis-(2-Cyclopropyl,2-methylcyclopropyl)-but-2-en-1-one - 0.14
32 Muurolene - 0.10
33 a-Cadinol - 0.05
34 Cubenol - 0.36
35  Tau-Muurolol - 0.19
36  Heptadecane - 0.07
37  Pentadecanal - 0.37
38  2-Methyl-undecanoic acid - 0.06
39 3,7,11-Trimethyl-1-dodecanol - 0.36
40  3-(6,6-Dimethyl-5-oxohept-2-enyl)-cycloheptanone 0.07 0.26
41  Octadecamethyl cyclononasiloxane 0.07 0.05
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Table 1. Continued
No. Compound name wiw %

May 2012 Oct. 2012

42 Tetradecanoic acid 0.08 0.07
43 cis-Chrysanthemyl alcohol - 0.10
44 (Z)-5-Tridecene - 0.07
45  4,8-Dimethyl-1-Nonanol - 0.27
46 3,5,5-Trimethyl-4-ethynyl-4-hydroxy-,2-cyclohexene-1-one - 0.20
47  trans-2-Undecen-1-ol - 0.11
48  2-Methyl-dodecane - 0.13
49  2-Methoxy-1-octene - -
50  Hexadecanal - 0.13
51  6,10,14-Trimethyl-2-pentadecanone 13.72 13.71
52 2,15-Hexadecanedione 0.06 -
53 trans-13-Octadecenoic acid 0.76 -
54 Phthalic acid, isobutyl octyl ester - 0.11
55  2,6-Octadiene-4,5-diol 0.06 0.20
56  cis-3-Octyl oxiranedodecanoic acid - 0.07
57  cis-9-Hexadecenoic acid - 0.07
58  3,7,11-Trimethyl-1-dodecanol - 0.21
59  Methyl 8-methyl-nonanoate - 0.05
60  Dibutyl phthalate 1.31 2.51
61  2-Methyl-3-(3-methyl-but-2-enyl)-oxetane - 0.10
62  n-Hexadecanoic acid 49.31 17.69
63  Hexadecanoic acid, trimethylsilyl ester - -
64  6-Methyl-octadecane 0.21 0.17
65  Dodecanoic acid 0.26 0.58
66  (EE)-3,7,11,15-Tetramethyl-1,6,10,14-hexadecatetraen-3-ol 0.30 -
67  Nonanoic acid 0.15 0.10
68  2,6-Dimethyl-2,7-octadiene-1,6-diol - 0.08
69  2-Ethoxy-3,5-hexadiene 0.06 0.04
70  3,3-Dimethyl-2-butanone 0.46 0.32
71  2,4-Dimethyl-3-pentanol 0.08 0.11
72 4,5-Dimethylperhydro-2-(1,1-dimethylethyl) 1,3-benzodioxin-4-one - 0.08
73 3-Methyl-hexanoic acid 0.06 0.13
74 4-Methyl-hexanoic acid 0.06 0.42
75  6-Ethyl-2-methyl-decane 0.44 -
76  1,6:3,4-Dianhydro-2-O-acetyl-a-d-allopyranose 0.08 -
77  9,12-Methyl octadecadienoic acid 0.08 -
78  2,6,10-Trimethyl tetradecane 0.07 -
79  Methyl ester, 5,8,11-heptadecatriynoic acid 0.06 -
80  3,7,11,15-Tetramethyl-1-hexadecen-3-ol 0.06 1.56
81  Phytol 13.4 40.56
82  4,4-Dimethyl-1-hexene 0.06 0.15




Vol 29, No. 32016) 9747 A9 et 24 @ 2370 B2 Fa SR e ws 31
Table 1. Continued
No. Compound name wiw %
May 2012 Oct. 2012

83  cis-13-Eicosenoic acid 0.15 0.17
84  3-Pentyl-2,4-pentadien-1-ol - 0.08
85  Undecanoic acid - 0.04
86  Cyclohexanecarboxylic acid, 2-propenyl ester 0.06 0.11
87  1-Tridecyne 0.42 -
88  9-Hydroxy-2,2,9-trimethyl-5-decen-3-one 0.08 -
89  (Z£22)9,12,15-Octadecatrienoic acid 1.88 0.77
90  Octadecanoic acid 0.21 0.20
91  4-(Bicylo[2.2.1]hept-2-yl)-cyclohexane-1,2-diol 0.10 -
92  2-(2-Hydroxycyclooctyl)-furan 0.06 -
93  Cyclohexanecarboxylic acid, 3,5-dimethylcyclohexyl ester 0.09 -
94 [1S-(1a,24,53)]-2,6,6- Trimethyl-Bicyclo[3.1.1] heptane 0.07 -
95  6-Ethyl-2-methyl-decane 0.22 -
96  8,11,14-Methyl heptadecatrienoate 0.16 -
97  438,12,16-Tetramethylhrptadecan-4-olide - 0.58
98  2-Methyl-octadecane 1.89 0.29
99  Heneicosyl acetate 1.49 0.05
100  2,5-Dimethylhexane-2,5-dihydroperoxide - 0.04
101  Pentacosane 0.49 0.10
102 3,7-Dimethyl-nonane 0.29 -
103 1-(3-Butyloxiranyl)-ethanone 0.18 -
104 2,6,10,15-Tetramethyl-heptadecane 0.11 -
105  2-Propenoic acid, ethenyl ester 0.36 -
106  Docosa-2,21-dione 0.07 0.14
107  Bis(2-ethylhexyl) phthalate 0.16 0.39
108  9-Hexadecenoic acid 4.16 0.76
109  3-Ethyl-5-(2-ethylbutyl) octadecane 0.07 0.04
110  Hexacosane 0.06 0.10
111 Heptacosyl acetate 0.07 0.73

Total 95.08 99.74

3} 1090 AF3ko] AFEakech A2 YoAEe 1 4
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2 AT XA 5F chFig. 1). Hexadecanoic acid(CH3;(CH,)y4
COOH)E= Zu|EAK(palmitic acid) 2.2 B39, A& 9 5&
o 99 £ Aol Fol 4ol goudl @
of FeEel AT, FEY ABINE K7, 94 2 4712
o] T-8-5 o] It} Hexadecanoic acid= A F3t 71202 2]
F9 23S T ER AE7H AFYollAE BEE e
2 AREY, v, AlA 2 3HE Aol A = 3 fI5HA o]
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Fig. 1. Quantitative changes of the major compounds
from C. japonicum var. ussurience Kitamura essential oil
by harvesting season.

Fig. 2. Quantitative changes of caryophyllene compounds
from C. japonicum var. ussurience Kitamura essential oil
by harvesting season.
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