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GC-MS Analysis of Volatile Constituents from Acanthopanax sessiliflorus
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Abstract — The chemical composition of the volatile constituents from the leaves, stems, and roots of Acanthopanax ses-
siliforus growing wild in Mt. Deok-Yu was determined by GC and GC-MS spectrometric analysis with the aid of NBS, Wiley
Library and RI indice searches. The major constituents identified were 3-3-carene (7.24%), limonene (8.10%), B-thujene
(17.85%), trans-bicyclic hydrocarbon (13.35%) and -cadinene (4.28%) in the leaves from one year-grown plants, tricyclene
(7.21%), B-myrcene (7.62%), limonene (10.23%), B-thujene (15.61%) and dihydroedulan I (6.12%) in the leaves from three
years-grown plants, 3-3-carene (4.96%), limonene (5.93%), B-phellandrene (17.31%) and naphthalene (7.79%) in the stems
from one year-grown plants, a-pinene (5.21%), limonene (5.12%) and B-phellandrene (9.82%) in the stems from three years-
grown plants, a-pinene (12.73%), B-pinene (11.16%), 8-3-carene (6.16%) and y-cadinene (23.39%) in the roots from one year-
grown plants, and a-pinene (17.25%), B-pinene (9.35%), 8-3-carene (7.26%) and y-cadinene (17.95%) in the roots from three
years-grown plants.
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Fig. 1. GC chromatograms of volatile constituents of the leaves from one year- (A) and three years-grown plants (B) of A

sesstliflorus.
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Table L. Composition of volatile constituents of the leaves from one year- (1) and three years-grown plants (3) of A.

sessiliflorus
0,

Peak No. tR* Constituents (M") Fragments Piak Area (;))
3 0.99  trycyclene (136) 93 91 3.24 7.21
4 1.00  a-pinene (136) 93 91 - 0.23
7 1.19  B-pinene (136) 93 91 1.00 1.42
9 1.21  sabinene (136) 93 91 1.09 0.12
10 1.22  ethylbenzene (106) 91 106 - 0.31
12 1.25  1-penten-3-ol (86) 57 91 - 0.05
13 1.28  §-3-carene (136) 93 69 7.24 2.83
17° 1.29  B-myrcene (136) 93 41 - 7.62
17° 1.31  a-phellandrene (136) 93 91 1.61 3.12
18° 1.33  a-terpinolene (136) 93 121 0.12 0.23
18° 1.38  limonene (136) 68 67 8.10 10.32
19 1.40  B-thujene (136) 93 91 17.85 15.61
21 1.42  B-phellandrene (136) 93 91 0.79 1.21
22° 1.45  t-ocimene (136) 93 91 1.09 3.12
22° 1.49  1-hexanol (102) 43 56 - 0.52
23 1.50  1-methyl-3-(1-methylethyl)benzene (134) 119 134 0.10 0.73
24° 1.53  phellandrene (136) 93 121 0.22 0.29
24° 1.53  octanal (128) 41 43 - 0.88
25° 1.55  (E)-2-penten-1-ol (86) 57 68 0.11 0.72
25° 1.56  (Z)-3-hexen-1-0l acetate (142) 67 43 0.37 1.27
26° 1.60 M 152 56 55 0.15 0.02
26° 1.63  tetrahydro-3-methyl-4-methylenefuran (98) 41 67 - 0.09
27° 1.66  (Z)-3-hexen-1-ol (100) 67 41 2.25 1.88
27° 1.67 3,7-dimethyl(allocimen)1,3,6-octatriene (136) 121 91 - 043
28° 1.69  (£)-3-hexen-1-o0l (100) 57 41 0.09 0.42
28° 1.70  fenchon (152) 41 67 - 0.03
29° 1.79  4-ethyl-1,2-dimethylbenzene (134) 91 119 - 0.22
29° 1.80  (E)-3-hexenylbutanoic acid (170) 67 82 - 0.02
29° 1.82  2-furancarboxaldehyde (96) 95 96 0.15 0.03
30 1.84  3-elemene (204) 121 93 0.12 0.21
31 1.86  2,5,5-trimethyl-1,3,6-heptatriene (136) 121 93 0.27 0.75
32° 1.90  dihydroedulan (194) 179 69 2.48 6.12
32° 1.90  linalool (154) 71 93 0.12 0.32
34° 1.94  B-bourbonene (204) 81 80 0.65 0.02
34° 1.94 M 194 179 69 - 2.85
35° 1.96  PB-cubebene (204) 161 105 - 0.03
35° 1.96  menthon (154) 43 79 0.26 0.09
35° 1.97  1,3,7,7-tetramethyl-2-oxabicyclo[4,4,0]decene (134) 138 82 - 0.12
36 1.99  4-ethyl-1,2-dimethylbenzene (134) 43 119 0.19 0.42
37° 2.01  2-methyl-6-methylene-3,7-octadiene-2-ol (152) 43 57 - 0.03
38 201 M 204 93 81 - 0.05
39 203 M 162 71 93 1.37 -
40° 2.04  B-elemene (204) 81 93 - 2.82
41° 2.06  cis-sabinene hydrate (154) 43 139 - 0.04
41° 2.06  dihydoedulan (194) 179 107 - 0.52
42° 2.07  trans-caryophyllene (204) 91 92 - 1.12
43° 2.08  trams-bicyclic hydrocarbon (204) 91 79 13.35 232
43° 2.09  trans-caryophyllene (204) 69 41 0.10 9.52
43° 209 M 205 91 105 - 0.09
43° 2.10  a-cubebene (204) 161 91 - 0.02
44° 2.11  trans-carveol (159) 84 109 - 0.12
44° 2.11  y-cadinene (204) 91 41 1.62 0.79
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Table 1. Continued
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Peak Area (%)

Peak No. tR* Constituents (M") ~ Fragments 1 3
45° 213 M 205 59 93 - 0.04
46° 2.14  [l-o-terpineol (154) 109 43 - 0.08
46° 2.15  myrtenylacetate (194) 91 43 - 0.09
46° 2.16  1-hydroxymethyl-1,2,3-trimethyl-2-cyclopentene (140) 109 96 - 0.09
46° 2.16  P-selinene (204) 93 80 - 0.07
47° 217 M 204 105 161 - 0.32
47° 2.18  o-humulene (204) 93 121 1.17 -
48° 2.18  trams-p-menth-2-en-1,8-diol (170) 59 94 - 0.02
48° 219 M 204 93 119 5.31 1.27
49° 220  cis-p-mentha-6,8-dienol acetate (194) 119 109 - 523
49° 220  cis-piperitol (154) 84 83 - 0.05
50° 222 M 204 93 41 0.24 0.91
50° 223  2-isopropyl-5-methylbicyclo[4,4,0]dec-1-en (204) 161 105 - 0.04
50° 223 trans-3-caren-2-ol (152) 109 79 - 0.05
50° 224 M 204 93 107 - 1.10
51° 225  d-cadinene (204) 161 119 428 2.54
52° 227  longipinene (204) 93 119 0.23 0.06
52° 228 M 204 69 41 - 0.07
52° 228  2-isobutenyl-tricycloheptane (204) 161 105 1.27 1.25
53° 230  6-methyl-2-methyl-bicycloheptane (204) 43 119 0.49 0.27
54 231  p-damascenone (190) 69 121 - 0.05
55 234 M 204 189 204 - 0.05
56 237  (1,1-dimethylethyl)benzene (134) 119 134 0.17 0.17
57 237 M 161 79 108 0.19 0.02
58 239 M 204 107 135 0.15 0.12
59 242 4-ethyl-1,2-dimethylbenzene (134) 119 121 0.13 -
60 242 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 - 0.09
63 247 M 204 41 69 - 0.04
64 2.50  10-(acetylmethyl)-(+)-3-carene (192) 43 91 0.09 0.07
67 2.59  2-methyl-4-guinolinol (192) 43 159 - 0.04
69 260 M 207 69 41 0.46 0.15
70° 2.62  tetramethylbenzene (134) 119 120 0.25 -
70° 2.62  famesol (204) 69 93 - 0.08
70° 263 M 204 43 149 - 0.07
71° 266 M 220 41 79 0.24 0.32
71° 2.68  (-)-caryophyllene oxide (220) 43 119 0.20 0.09
72° 270 M 220 92 91 - 0.04
72° 271  undecylbenzene (232) 55 91 0.91 -
72° 271 M 204 107 43 - 0.55
72° 2.71 2-propenylbenzene propanoic acid (190) 91 43 0.91 -
73° 276 M 204 41 79 - 0.55
73° 276 M 204 43 119 0.95 -
74° 2.78  naphthalene (204) 92 91 - 0.02
74° 2.79  a-copaene (204) 43 81 3.76 -
75° 2.80  globulol (222) 91 41 - 0.12
76° 2.82  isocaryophyllene (204) 94 41 - 0.54
77 2.84  caryophyllene oxide (220) 43 109 0.35 0.08
79° 2.87  veridifloral (222) 149 59 - 0.04
79° 2.87  2-(1,1-dimethylethyl)-5-methylphenol (164) 43 57 - 0.02
80° 2.89  6,10,14-trimethyl-2-pentadecanone (268) 43 91 0.34 0.22
81° 296  spathulenol (220) 57 43 0.19 0.08
81° 2.96  docosane (310) 161 204 - 0.08
82° 298  2-isopropyl-5-methyl-dec-1-en (204) 95 43 0.31 0.12
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Table 1. Continued

11

« . " Peak Area (%)

Peak No. tr Constituents (M) Fragments 1 3
83 3.01  tetracosahexaene (410) 161 43 021 0.11
84° 3.02  naphthalene derivative (204) 123 79 0.17 0.09
84° 3.02  a-bisabolene (204) 43 69 0.27 0.07
86° 3.07  epoxymethanotetramethylhydrocarbon (236) 95 121 - 0.29

86° 3.08  a-cadinol (222) 43 91 0.62 -
87° 3.13  epoxyhydrocarbon (220) 43 81 0.26 0.08

88 323 S-azulenemethanol (222) 69 41 0.96 -
90 334  trams-farnesol (222) 91 43 - 1.32
100 3.53  (8B,13P)kaur-16-ene (272) 91 41 0.67 0.72
125 3.82  tetramethyl-2-hexadecenol (296) 71 123 0.24 0.35
Known compounds 82.49 93.77
Unknown compounds 17.51 6.23

"Retention times relative to o-pinene.
°Peaks overlapped.
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Fig. 2. GC chromatograms of volatile constituents of the stems from one year- (A) and three years-grown plants (B) of 4.

sessiliflorus.
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Table 11. Composition

13

of volatile constituents of the stems from one year- (1) and three years-grown plants (3) of A.

sessiliflorus
0,

Peak No. tR* Constituents (M) Fragments Piak Area (3/’0)
7 1.00  o-pinene (136) 93 91 3.20 5.21
8 1.19  B-pinene (136) 93 69 2.18 0.25
10 1.21  sabinene (136) 93 91 1.35 0.31
11 123 ethylbenzene (106) 91 106 - 2.01
12 1.28  a-phellandrene (136) 93 91 0.81 2.00
13 1.29  &-3-carene (136) 93 69 4.96 2.32
14 131  a-phellandrene (136) 93 91 1.14 0.72
15 134  o-terpinolene (136) 93 91 - 0.14
16 1.38  limonene (136) 68 93 5.93 5.12
18 1.40  B-phellandrene (136) 93 91 17.31 9.82
20 1.42  t-ocimene (136) 93 91 0.72 1.92
21 1.46  a-terpinolene (136) 93 91 1.15 5.84
22 1.51 1-methyl-3-(1-methylethyl)benzene (134) 119 - 134 0.13 0.06
23 1.53  phellandrene (136) 93 121 0.28 0.25
24 1.53  octanal (128) 41 43 - 0.12
25 1.66  (Z)-3-hexen-1-ol (100) 67 41 - 0.02
26 1.67 3,7-dimethyl(allocimen)1,3,6-octatriene (136) 121 105 - 0.03
32 1.69 1,3,5-hexatriene (80) 79 80 - 0.05
38 1.79  4-ethyl-1,2-dimethylbenzene (134) 91 119 - 0.05
39 180 M 167 71 43 - 0.03
42 1.84 M 152 137 109 - 0.02
43 1.84 1-(methylphenyl)-3-buten-1-ol (162) 91 105 - 0.06
45 1.87  d-clemene (204) 121 93 0.53 0.12
51 190  dihydroedulan (194) 179 69 0.37 0.08
52 1.90 M 204 119 105 - 0.07
55 1.90  linalool (154) 71 43 - 0.32
56° 1.94  benzaldehyde (106) 77 105 - 0.05
56° 1.94  B-bourbonene (204) 81 80 - 0.07
57 1.96  B-cubebene (204) 161 105 0.19 0.07
58 1.96  menthon (154) 43 79 - 0.08
59° 1.99  4-ethyl-1,2-dimethylbenzene (134) 119 43 - 0.10
59° 201 M 204 93 67 0.17 -
60 201  2-methyl-6-methlene-3,7-octadiene-2-ol (152) 43 79 - 0.02
62 2.03  4-methyl-1-(1-methylethyl)-3-cyclohexane-1-ol (154) 71 93 1.07 0.10
63° 2.06  cis-sabinene hydrate (154) 43 139 0.22 0.06
63° 207 M 204 91 93 4.35 0.10
63° 210 M 138 43 69 - 0.05
64° 211 M 204 69 93 4.30 0.06
64° 212 M 152 91 43 - 0.08
64° 2.12  bicyclo[2,4]hepta-2,6-diene (92) 91 92 - 0.02
64° 2.12  trans-caryophyllene (204) 69 41 - 1.02
65° 2,13 a-cubebene (204) 91 161 0.70 0.07
65° 2.14  tans-carveol (154) 84 109 - 0.06
66° 2.15  l-o-terpineol (154) 109 43 - 0.07
66° 2.15  mytenylacetate (194) 91 105 - 0.24
67° 2.17 1-methyl-3-(1-methylethyl)cyclohexene (138) 59 93 - 0.06
68° 2.18  (+)-isobicyclogermacrene (204) 91 119 4.36 0.27
68° 2.19  o-zingibirene (204) 93 119 0.73 1.01
68° 2.19  methylsalicylate (152) 96 95 - 0.07
68° 220 M 204 69 93 - 0.03
69° 223 cis-p-mentha-6,8-dienolacetate (194) 119 109 - 0.05
69° 224  cis-piperitol 84 41 - 0.02
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Table II. Cotinued.
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Peak Area (%)

Peak No. te Constituents (M) Fragments n 3
69° 224  naphthalene (204) 91 105 7.79 -
69° 2.24  geranylacetate (204) 69 41 - 1.52
70 2.26  2-isopropyl-5-methylbicyclo[4,4,0]dec-1-en (204) 161 91 - 8.54
71 227  phellandral (152) 109 81 - 0.03
72 227  farnesene (204) 93 107 3.18 -
73 229 M 204 93 43 0.52 0.32
74° 229  germacrene B (204) 121 93 - 1.25
75 232 &-cadinene (204) 161 91 - 0.03
76° 247  nonadecane (268) 57 43 - 0.05
76° 2.50  2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 0.20 0.31
79 258 M 207 43 161 - 0.05
80 260 M 179 91 102 - 0.07
82 2.68 M 204 69 93 0.24 0.10
84 270 (-)-caryophylleneoxide (220) 41 82 - 0.03
85 2.71  tetrahydrobenzodiazepine (162) 43 91 0.34 -
86 271 M 205 79 41 - 0.11
87 2.77  undecylbenzene (232) 92 91 - 0.02
89 280 M 29 57 71 - 0.03
92 280  oa-copaene (204) 43 91 - 0.10
95 281 M 220 67 43 - 0.09
96 2.82  isolongifolene (222) 109 41 0.35 -
97 2.82 M 207 81 43 - 0.11
98 2.84  oa-sinensal (218) 43 41 0.77 0.07
101 2.89  (-)-caryophylleneoxide (220) 43 91 - 0.39
104 2.97  2-isopropyl-5-methyl-dec-1-en (204) 161 189 - 0.12
104 297  docosane (310) 57 71 0.16 0.12
105 299 M 342 95 121 0.20 0.14
106 3.01 M 204 105 161 0.22 0.16
108 303 M 316 109 120 0.27 0.13
109 3.06 M 220 119 91 0.25 0.11
110° 3.08  a-cadinol (222) 95 43 - 0.18
110° 3.08  5-ethyl-3-methyl-3,4-nonadiene-6-yne (162) 69 43 0.99 0.72
113° 312 M 385 69 84 0.42 0.25
114 324  trams-farnesol (222) 69 41 0.20 0.07
115 3.26 M 222 69 41 27.59 10.29
128 3.53  (8B,13B)kaur-16-ene (272) 91 105 - 0.05
160 3.83  tetramethyl-2-hexadecenol (296) 71 43 - 0.05
216 420  tetratriacontane (379) 57 201 0.14 0.04

Known compounds 58.27 54.02
Unknown compounds 41.73 45.98

"Retention times relative to o-pinene.
Peaks overlapped.
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Fig. 3. GC chromatograms of volatile constituents of the roots from one year- (A) and three years-grown plants (B) of A
sessiliflorus.
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Table III. Composition of volatile constituents of the roots from one year- (1) and three years-grown plants (3) of A.
sessiliflorus

Peak Area (%)

Peak No. te Constituents (M") Fragments 1 3
4 0.68  ethylacetate (88) 43 61 0.15 -
5 0.76  3-methylbutanal (86) 45 41 0.21 :
6 0.83 1-decen-3-yne (136) 79 67 0.15 -
7 0.88 1-methlene-3-(1-methylethylidene)cyclopentane (122) 43 79 0.20 -
8 092 tricyclicoctan-8-one (150) 79 107 0.64 -
9 1.00  a-pinene (136) 93 91 12.73 17.25
10 1.09  camphene (136) 93 121 0.18 -
11 1L12 M 9% 41 56 0.07 -
12 1.18  B-pinene (136) 93 69 11.16 9.35
14° 122 ethylbenzene (106) 91 56 0.54 0.84
14° 1.27  &-3-carene (136) 93 91 6.16 7.26
15 128  o-terpinene (136) 93 41 1.60 0.52
16 1.30  a-phellandrene (136) 93 91 0.76 -
17 133  a-terpinolene (136) 121 93 0.56 -
18 1.37  limonene (136) 68 67 1.84 0.60
19 1.39  B-thujene (136) 93 91 2.53 0.24
20 1.42  2-pentylfuran (138) 93 91 0.37 0.45
26 1.45  t-ocimene (136) 93 91 0.67 0.22
27 1.50  1-methyl-3-(1-methylethyl)benzene (132) 119 91 0.53 -
28 151 M 136 93 121 0.13 -
29 1.53  phellandrene (136) 93 121 1.33 0.32
30 1.53  octanal (128) 41 57 - 3.43
36 1.66 M 136 121 105 0.04 -
42 1.69 M 150 79 80 0.02 -
57 1.74 M 136 69 45 0.02 -
58 1.78 1-methyl-2-(2-propenyl)benzene (132) 117 132 0.05 -
61 1.82  2-furancarboxaldehyde (96) 96 95 0.17 0.05
69 1.84  S-clemene (204) 121 93 0.33 -
79 1.90 M 161 : 43 71 0.13 -
80 1.90  linalool (154) 71 93 - 0.09
82 1.94  benzaldehyde (106) 105 106 - 0.21
94 195 M 204 43 122 0.48 0.31
95 1.98  methylthymylether (164) 149 164 0.37 -
96 2.01 2-isopropyl-1-methoxy-4-methylbenzene (164) 149 164 0.39 -
98 2.03  4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol (154) 71 1 0.51 0.05
99 2.05  butenylcyclohexene (136) 43 79 0.23 -
101 2.10  (2)-B-farnesene (204) 43 69 1.00 0.89
102 2.10 trans-caryophyllene (204) 69 41 - 0.04
104 2.11 B-farnesene (204) 69 93 - 0.24
107 211 M 134 91 92 0.83 0.34
108 213 M 204 69 41 1.64 -
109° 2.16  y-cadinene (204) 91 41 23.39 17.95
109° 2.16 1-methyl-3-(1-methylethyl)cyclohexene (138) 59 93 - 0.14
110° 223 PB-citronellol (156) 69 41 0.17 0.06
111 224  2-isopropyl-1-methylbicyclo[4,4,0]dec-1-en (204) 161 91 0.66 0.54
112° 228  germacrene B (204) 121 93 1.84 0.48
114 228 M 136 43 93 - 0.32
118 229  bd-cadinene (204) 161 119 - 0.22
119 232 M 204 79 91 0.10 -
120 237 M 160 43 135 0.24 0.06
123 239 M 159 43 135 0.04

126 241 M 194 43 69 0.10 0.37
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Table III. Continued
" . " Peak Area (%)
Peak No. tr Constituents (M) Fragments 1 3
132 247 M 127 57 127 0.06 0.07
139 2.50  2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 0.07 0.43
140 254 M 163 69 109 0.03 0.02
141 256  silane like (131) 103 77 0.08 -
142° 267 M 204 69 93 0.33 0.13
142° 270 hexadecana (240) 41 43 0.49 -
143° 276 globulol (222) 43 122 0.57 0.11
143° 278  triethyltricyclohexane (164) 107 59 032 -
144 282 M 430 43 42 0.72 0.11
145° 283 M 204 43 69 0.46 0.08
145° 286  l-a-terpineol (154) 59 149 0.19 -
146 2.92 cyclopropenazulene-4-ol (222) 43 55 0.09 -
147 296  docosane (310) 57 43 - 0.21
149 296 M 204 161 43 0.25 0.07
152 299 M 430 95 120 - 0.21
153 300 M 204 43 161 0.14 0.11
155 305 M 220 43 119 0.34 0.1
156 3.07 M 222 95 43 - 0.23
157° 3.07  propanoicbonylester (210) 43 95 0.88 -
157° 3.07 M 222 69 43 0.52 0.59
158 3.10  a-ethenyl-cyclohexenethanol (220) 43 91 0.11 -
159 312 M 321 69 84 0.46 242
160 3.13  heneicosane (296) 43 57 0.10 -
161 316 M 205 69 81 0.09 0.54
162 321 7-methyl-3,4-octadiene (124 67 41 13.96 -
164 325 M 222 69 41 0.26 20.12
174 333 M 168 43 57 0.05 -
190 3.80 M 204 55 91 - 0.87
276 4.61 acidic compound (244) 55 91 0.17 -
290 497 M 237 43 73 0.16 -
Known compounds 74.52 69.97
Unknown compounds 25.48 30.03

"Retention times relative to a-pinene.
°Peaks overlapped.
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Table IV, Comparison of volatile constituents from one year- (1) and three years-grown plants (3) of 4. sessiliflorus

Constituents

Leaves (%)

Stems (%) Roots (%)

1 3 1 3 1 3
Terpenoids 63.63 73.12 48.67 33.34 68.35 55.84
Aromatic and heterocyclic compounds 0.67 1.69 8.46 2.57 2.12 1.98
Aliphatic compounds 3.80 14.36 2.02 10.14 17.53 437
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