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ABSTRACT : The chemical composition of the volatile constituents from the leaves and stems of endemic Acanthopanax
koreanum and A. chiisanensis collected from Mt. Deokyu 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 6-3-carene (31.34%), /-
limonene (17.01%), B-elemene (4.53%), trans-p-menth-2-ene-1,8-diol (3.13%), 1,8-cineole (4.73%), 1-dodecen-3-yne (2.64%)
and (2)-3,7-dimethyl-1,3,6-octatriene (3.21%) in A. koreanum, and 6-3-carene (14.78%), limonene (7.24%), t-ocimene
(7.22%), a-terpinolene (8.76%), y-elemene (4.32%), B-selinene (7.72%), veridifloral (3.25%) and dodecane (2.44%) in A.

chiisanensis.
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> AHg Mol Ao 2= @7ty
(Acanthopanacis Cortex)z} 3td 9, 4731 = 29 & AFE-SH
ot (Yook, 1990). LZ4¥ U= 2853 4 (Kim ef al,
2006) #d A7 ol Y HoZoh 2 F ALdv
= HY 89 #3550, Fole 34mll Eoke AdEFe
A siMolty. doZdn e Beldde lignanAl HESH
phytosterol 5°] ¥-fEo] oW, Hizieko =z g% AAT 5
o] o]&#Ht}t (Yook, 1990; Lee er al, 2006; Yun et al.,
2003; Kim et al, 1996; Na et al, 2006; Nan et al,
2004; Han et al., 2003). 28]5. @A Zdsh e v &
H TEOZE o= 3mol Eohke AAEFY At siA el
A2 e AT Lo = sesamin, phytosterol, polyacetylene &
o] Syl e, 7HE, AHER, AAT S o]&HT
(Yook, 1990; Ahn & -Choi, 1992; Phuong et al, 20006;
Jung et al, 2005; Ban et al., 2002).
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Fig. 1. GC chromatograms of volatile constituents from the leaves and stems of A. koreanum (A) and A. chiisanensis (B).
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2. A2k S OP|

T T FEe FE 94t FY ¥HES S/ ¥
AAsted AMEBIAAL, TLCE &7t SQIAoF T2 dd &
= 58 AIYS ARSI TLC 9 preparative TLC
silica gel<= precoated Kiesel-gel 60F.s4 plate (Merck Aurt.
57152 ARESIITE AH9] EFE 150952 Carl RothZ

A - =M - Al=ed - OlefR

x 1.0 um) fused silica capillary columns AHE3FA T GC-
MS+ Hewlett-Packard (HP) 5890 112} open slit HP 5988
2 ARSI o™, GC columne FFAP (50m x 0.2mm x 0.33
mm) fused silica capillary columnS ARE-3}TY

3. &wdEe F=

e F8te] ARgslRen, I 9o Aok 55 e dF
A1ekS- Sigma E= Difco 5olA Y3k ARE-sFATH

mantle heater7} A28 Karlsruker A% Z, gas
w3 A2 DS 6200 gas
chromatography (Hitachi, D-2500 chromato intigrator +-32})
E ARESEH L, column Supelco Wax 10 (30 m x 0.52 mm

26]0:'2.5?-%

chromatography (GC)<™

Table 1. Composition of volatile constituents from the leaves and stems of A. koreanum.

& flaskol] €3 FH/HTE
gt FF7] F/FE AASAH
diethyletherd| ¥l ZL3hlEFOR B o33t 1S
40C olslollX ZYFFsld &mE AASAY HHE s=
2 23l 7Y vialdl] Wo] WAL (—40T)l B3It

AT AEHAS A-3IL Karlsruker FX2] 2L &

500 mL-1L 7}gt & 7-97|7+ 7}
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Peak No. t* Constituents (M™) Fragments Peak Area (%)

8 1.15 B-pinene (136) 93 69 0.09
10 1.25 0-3-carene (136) 93 91 31.34
13 1.26 B-myrecene (136) 93 69 6.85
14 1.28 a-terpinene (136) 93 91 0.85
15 1.35 [-limonene (136) 68 67 17.01
16 1.37 1,8-cineole (154) 81 43 4.73
18 1.37 B-thujene (136) 93 91 1.32
19 1.40 B-phellandrene (136) 93 91 0.58
22 1.43 (2)-3,7-dimethyl-1,3,6-octatriene (136) 93 91 3.21
23 1.49 phellandrene (136) 93 121 0.55
24 1.51 a-terpinolene (136) 93 121 1.52
28 1.60 1-hexanol (102) 56 55 0.03
29 1.66 (2)-3-hexene-1-ol (100) 67 41 0.14
30° 1.79 cis-sabinene hydrate (154) 71 43 0.01
30° 1.79 a-cubebene (204) 119 105 0.01
31 1.80 3,3,5-trimethylcyclohexene (124) 67 109 0.02
32 1.81 o-4-carene (136) 121 93 0.04
33° 1.82 2-furancarboxyaldehyde (96) 95 79 0.01
33° 1.83 isoterpinolene (136) 121 93 0.01
34 1.86 a-copaene like (204) 119 105 0.08
35 1.87 dihydroedulan 11 (194) 179 69 0.03
36 1.90 linalool (154) 71 93 0.21
37° 1.91 B-bourbonene (204) 81 80 0.03
37° 1.91 dihydroedulan I (194) 179 69 0.06
37° 1.91 camphor (152) 109 55 0.02
38 1.93 a-copaene like (204) 161 105 0.06
39 1.95 menthon (154) 95 43 0.01
40° 1.99 hotrienol (152) 71 82 0.82
40° 1.99 exobornylacetate (196) 95 43 0.02
40° 1.99 calarene (204) 120 161 0.93
41° 2.01 B-elemene (204) 93 81 4.53
41° 2.02 4-methyl-1-(1-methylethyl)-3-cyclohexene-1-ol (154) 71 93 0.08
42° 2.04 trans-8-methylbicyclo[4,3,0lnon-3-ene (136) 43 93 0.37
42° 2.05 t-caryophyllene (204) 93 91 0.03
43° 2.08 y-elemene (204) 121 93 0.04
43° 2.08 trans-2-undecenal (168) 70 55 0.05
44 2.11 o-thujene (136) 93 91 0.03
45° 213 l-a-terpineol (154) 109 84 0.68
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Table 1. Composition of volatile constituents from the leaves and stems of A. koreanum.

Peak No. t* Constituents (M™) Fragments Peak Area (%)
45° 2.15 1-methyl-3-(1-methylethyl)cyclohexene (136) 59 93 0.08
45° 2.16 B-selinene (204) 93 80 0.72
48 217 a-copaene (204) 161 105 0.19
49 2.19 trans-p-menth-2-ene-1,8-diol (170) 59 94 3.13
50° 2.22 geranylacetate (196) 69 68 0.04
50° 2.22 B-cubebene (204) 161 105 2.24
51 2.24 o-guaiene (204) 93 105 0.76
52 2.25 o-elemene (204) 121 93 0.05
53 2.27 d-cadinene (204) 161 119 2.37
54 2.28 v-cadinene (204) 161 105 0.02
55 2.29 nerol (154) 69 41 0.04
56 2.31 (1,1-dimethylethyl)benzene (134) 119 43 0.01
57 2.32 hexahydro-1,6-naphthalene (204) 119 105 0.15
58 2.33 v-selinene (204) 105 161 0.10
59 2.36 (-)-lavandulol (154) 69 41 0.02
60 2.38 p-cymen-8-ol (150) 135 43 0.01
61° 2.46 selina-3,7-diene (204) 161 43 0.19
61° 2.48 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 57 0.09
62 2.54 M 206 81 98 0.11
63 2.56 7-(1-methylethylidene)bicycloheptane (136) 81 93 0.07
64 2.56 M 204 111 123 0.02
65 2.59 cis-jasmone (164) 107 79 0.08
66 2.62 9-isopropenyl-3,3,8-trimethyltricyclononane (218) 119 105 0.13
68 2.66 trimethylisothiazole (127) 127 43 0.03
69 2.66 nerolidol isomer (222) 69 93 0.07
71 2.68 2, 4-diisopropenyi-1-methyl-1-vinyl-cyclohexane (204) 79 o8 0.26
72 2.74 fenchone (152) 81 43 0.34
73 2.77 B-fenchen (136) 79 80 0.22
74 2.79 2,3,4,7,8a-hexahydro-1H-3a,7-methanoazulene (204) 93 59 2.03
75 2.82 globulol (204) 43 69 0.21
76° 2.87 capnellane-8-one (205) 91 43 0.82
76° 2.89 1-undecen-3-yne (150) 79 91 0.08
76° 2.90 1-dodecen-3-yne (164) 79 97 2.64
77 2.95 trans-murrol (204) 161 189 0.86
78 2.97 (—)-a-bisabolol (204) 95 121 0.46
79 2.99 y-gurjunene (204) 161 105 0.29
80 3.01 M 204 95 121 0.46
81 3.05 B-eudesmol like (222) 95 121 0.34
82° 3.05 3,7,11-trimethyl-2,6,10-dodecatriene-1-ol (264) 69 43 0.73
82° 3.05 eudesmol (204) 59 149 0.09
83 3.06 epiglobulol (204) 95 121 0.18
86° 3.07 megastigma-4,6,8-triene (176) 91 105 0.04
86° 3.07 B-eudesmol (204) 59 149 0.05
87 3.10 3,8-dimethyldeca-4,6-diene (166) 81 43 0.02
88 3.11 y-gurjunene (204) 81 135 0.36
90 3.27 (2)-3-heptadecen-5-yne (234) 79 43 0.20
93 3.28 (£)-3-undecen-5-yne (248) 79 43 0.08
95 3.29 aristolenol (220) 159 105 0.06

102 3.58 farnesol (222) 69 93 0.05
103 4.30 B-eudesmol like (222) 149 59 0.02
Known compounds 96.10
Unknown compounds 3.90

" tz: Retention times relative to a-pinene.
° Peaks overlapped.
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GCMS Z71: AZRA7]d A2d GC columndll AlEE
FASL oven =EF 40TCoAA 487 fA] 5 10C/minZ
240 C7HA] 235A1Z0}. Injectore] 2=+ 200C, detector®] <
= 240CE 31310, carrier gase Hel 2 Sl 755
0.5mL/min® 2 3}t EIe] Z7-2 ionization energy
70 eV, source temp. 250C, trap current 300 uA=Z 3133},

GC 27 83 AFAdE EgNE 14u® columnol| 5
Y3t 50CeA 5EZE 110C7H4] 3C/minS 2

A 4C/minl &2

SA8kaT). oW injector &

Table 2. Composition of volatile constituents from the leaves and stems of A. chiisanensis.

Peak No. tr* Constituents (M™) Fragments Peak Area (%)
4 0.69 M 88 43 61 0.32
5 1.00 a-pinene (136) 93 91 0.08
6 1.09 M 98 43 56 0.02
7 1.18 B-pinene (136) 93 91 0.07
8 1.20 sabinene (136) 93 91 0.05
9 1.22 M 106 56 47 0.07

10 1.27 a-phellandrene (136) 93 91 0.06
11 1.28 o-3-carene (136) 93 47 14.78
17 1.30 bonylene (136) 93 91 1.42
19 1.33 a-terpinene (136) 121 93 0.53
20 1.35 dodecane (170) 57 43 2.44
22 1.37 limonene (136) 68 67 7.24
26 1.39 B-phellandrene (136) 93 91 0.24
30 1.42 t-ocimene (136) 93 91 7.22
31 1.45 y-terpinene (136) 93 91 0.54
33 1.50 1-methyl-3-(1-methylethyl)benzene (134) 119 9 0.22
35 1.53 a-terpinolene (136) 93 121 8.76
37 1.60 tridecene (182) 56 55 0.12
40 1.66 4-methyl-1,3-pentadiene (82) 41 67 0.05
53 1.66 3,7-dimethyl(allocimene)-1,3,6-octatriene (136) 121 105 0.07
54 1.70 tetradecane (198) 57 43 0.06
68 1.73 M 150 69 81 0.12
69 1.78 1-octanol (132) 117 132 0.18
71 1.83 1-(methylphenyl)-3-buten-1-ol (162) 79 137 0.14
72 1.83 M 162 9 105 0.20
73 1.85 o-elemene (204) 121 93 0.42
74 1.89 dihydroedulan | (194) 179 69 0.03
75 1.90 linalool (154) 71 93 0.10
76° 1.93 M 179 43 71 0.04
76° 1.93 tetramethyl-2-oxa-bicyclodecane (194) 179 105 0.45
/7 1.96 M 179 138 43 0.02
78 2.01 menthon (154) 43 79 0.01
79 2.03 B-elemene (204) 93 81 0.24
80 2.03 4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol (154) 71 111 0.04
34 2.05 M 154 43 139 0.03
85 2.06 M 204 91 93 9.94
86° 2.10 v-elemene (204) 121 93 4.32
86° 2.11 B-farnesene (204) 69 93 0.07
87° 2.11 1-methoxy-4-(2-propyl)benzene (148) 91 92 0.09
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Table 2. Composition of volatile constituents from the leaves and stems of A. chiisanensis.

Peak No. tr* Constituents (M™) Fragments Peak Area (%)
87° 2.11 M 134 91 109 0.21
88° 2.14 M 204 135 91 0.12
88° 2.14 l-a-terpineol (154) 109 41 0.02
89 217 mytenylacetate (194) 91 119 1.13
90 2.17 (+)-isobicyclogermacrene (204) 119 122 0.09
91 2.17 B-selinene (204) 93 121 7.72
92 2.18 o-humulene (204) 93 121 1.34
93° 2.19 M 161 96 95 0.04
93° 2.19 t-2-caren-1-ol (152) 59 94 0.05
94 2.19 a-zingibirene (204) 93 119 1.88
95 2.23 naphthalene (204) 93 107 0.72
96° 2.24 citral (152) 69 41 0.08
96° 2.24 B-cubebene (204) 161 91 0.12
97 2.27 germacren B (204) 121 93 3.24
99° 2.29 1-(1,5-dimethyl-4-hexenyl)-4-methylbenzene (202) 119 132 1.84
99° 2.30 M 132 45 57 1.22

100° 2.35 M 152 120 92 0.07
100° 2.36 (=)-lavandulol (154) 69 41 0.06
101° 2.37 t-geraniol (154) 69 41 0.14
101° 2.39 p-cymen-8-ol (150) 135 43 2.82
102° 2.40 benzenmethanol (108) 79 108 0.02
102° 2.44 M 220 165 105 0.02
102° 2.45 hexestrol (270) 107 135 0.03
103 2.48 M 220 205 91 0.04
104 2.49 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 2.24
105 2.59 cis-nerolidol (222) 91 107 0.73
106° 2.67 M 220 93 43 0.03
106° 2.69 farnesol (222) 41 55 1.54
107 2.80 M 220 109 67 1.82
113 2.81 M 222 59 149 1.02
114 2.81 globulol (222) 43 41 0.99
115 2.83 M 222 43 109 0.72
116 2.84 M 211 99 155 0.54
118 2.89 veridifloral (222) 91 43 3.25
119 2.94 M 222 69 41 0.07
120 2.95 docosane (310) 57 43 0.09
121 2.96 M 222 161 189 0.14
122 2.98 B-himachalene (204) 161 119 0.19
128 3.00 calarene (204) 105 161 0.20
129 3.02 M 222 107 59 0.05
129 3.05 spathulenol (220) 91 43 3.22
130 3.06 M 222 59 95 0.12
136 3.22 trans-farnesol (222) 69 41 2.88
139 3.31 9,10-dehydroisolongifolene (202) 91 43 0.25
144 3.33 M 233 91 47 0.08
147 3.51 (8B,13B)kaur-16-ene (272) 117 91 0.09
148 3.52 M 272 91 105 0.07
155 3.60 M 220 177 107 0.03
159 3.61 M 232 69 81 0.03
164 3.63 M 220 91 159 0.04
193 3.81 tetramethyl-2-hexadecenol (296) 71 43 0.05
213 4.94 decane derivative (408) 57 43 0.11
245 4.95 hexadecanoic acid (256) 73 60 0.24

Known compounds 86.59

Unknown compounds 13.41

" tg: Retention times relative to a-pinene.
° Peaks overlapped.

91



Ol
e

|:1c:3{'

detector (FID)®] &%+ 270C=
ARE-8Fd 58 0.5 mL/min® 2
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skt

27 2 73

/

e 2 Zgited el 9f
i 27001 #2235 A4 ES] GC chromatograms SSS
m, 3 AR 243 EAARESY e HE
prep-TLC, GC/MS ¥ library search 5ol &]slo] g3t}

Aol AR A

(McLafferty & Stauffer, 1989; Wagner er al., 1984).
1. MRS U} Blo] HRAE
Ao AP Z7) 14kg CBFE 32T HF

TEES 0.138%°|UT}. Fig. 1(AXIA EHe= Hlel 7Ho] GC
chromatogram’llX] oF 98%F9] peak=s T 4 U
O AEES R 2AE B4 A9 8559 AR EE0]
FIEAS (Table 1), ZF AEES9 By 2AL oed 7
C}. Terpenoid® & hydrocarbone «a-cubebene & 28%
(6538%)22 7Y B2 F&E& AAEH, alcohol2- 17F
(7.67%)°| 1, ether= 4.73%°|3L, ester= 0.02%, ketoneS 5
5 (1.27%)°] 2™, aromatic?} heterocyclic compound® %
hydrocarbon 2 (0.16%)°], heterocyclic 0.03%, phenol
o] 0.09%, aldehyde= 0.01%, aliphatic compoundy %
3E (0.46%)°)™, alkyneS 4% (3.00%)°] 3,
0.03%, alkatriecne 0.04%, alkenes 3% (3.31%)

2 (027%)2.2 93 zioh.

alkane-2-
alkanol-&
o] 3. alkenol>

2. NefrteZdujul? 2 ZJ19] ARME

Agire ot 3t £7] 042kg L ERE] FE3 A4
w9 552 0.112%°|A. Fig. l(B)Oﬂf‘ﬂ He vhe} 7“3]
GC chromatogram’dol|x] & ==
ALh 2 Awse] 729 2448 Tﬁ & A3 62F9] X*w’“

TE°| ERIEAUI (Table 2), 2+ 2= FR/4E 5‘3"3-— =
=3 2t} Terpenoids % hydrocarbon o-pinene 5 27%

(61.17%)°] 2L, alcohole 125 (12.58%)°1H, ethers 1.13%,
ketone 0.01%°]3L, aldehyde= 2% (3.33%)°]3L, aromatic
7} heterocyclic compound¥ 5 hydrocarbone 4% (2.87%)
o] al, alcohol> 0.02%°]13L, phenol< 2.24%¢©] 3%, aliphatic
compound¥ % alkane2 3% (2.95%)¢] Y, alkenes 3%
(0.32%)°]37, alkadiene2 0.05%°| 3L, alkenols- 3% (0.23%)
o] 1L, free acide 0.24%% 98 A T}

= EAF Ao ZiuuE- 2 X2k Zdnue] Qi &1
AN F23 £ AFAYEOCE aromatic, heterocyclic, aliphatic

compound 2 terpenoidio] AlE-o] BRI} (Table 3). &
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Table 3. Comparison of volatile constituents from A. koreanum
and A. chiisanensis.

Constituents A. koreanum (%) A. chiisanensis (%)
Terpenoids 79.07 78.22
Aromatic and heterocyclic 0.29 c 13
compounds
Aliphatic compounds 7.11 3.79

5] o|lg AE FolAM H|wF FwAdo] 718 terpenoidFY
hydrocarbon®] L2359 13t =7]9] 65.38%, 133l
A @Ak A o] Qat Z7)oll= 61.17%= AA] AFAE
o] gl oligo] = EHE RAF U} E3] §-3-carene=
Aoz 2 Ao Ayl 7t 28 FgeR
ZgE S-S & T UMY 558 |9 dnE A=
AAG = o=, o8, Qo F =2& vE s
E}Ok"ﬂ AFFofA S8 T v} mehA B A AR
H deAuUF- 2 Ao Au o] Q3 F7)= A9
2] 2L % J”%ZCZHEHJ 7FeAdE WESIL o], &
s EE F/MEAEE Zke AR S A= S gAY
7o) 7hs-3)ct.

N9

S HeAIUT 2 AgaredsibRe) Ut £
N FEF 7o PHAR0R, HoauuTe ASE 53-
carene (31.34%), [-limonene (17.01%), B-elemene (4.53%),
trans-p-menth-2-ene-1,8-diol  (3.13%), 1,8-cineole (4.73%), 1-
dodecen-3-yne (2.64%), (£)-3,7-dmethyl-1,3,6-octatriene (3.21%),
2| akQ Zrau 2] 73-9-ol= §-3-carene (14.78%), limonene
(7.24%), t-ocimene (7.22%), o-terpinolene (8.76%), y-elemene
(4.32%), B-selinene (7.72%), veridifloral (3.25%), dodecane
(2.44%) =9} AFslaro] =g2-2 Ju}t. E3] 83-

T 1r =

carenels A QTR 8 Aal o AmuTol 1 e ¢
e R

o} 2=
=
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