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Abtract :

This study was carried out to determine the differences of essential oil components among

Korean, Chinese and Japanese red ginseng, and Korean white ginseng (Panax ginseng C.A Mayer),
American and Canadian ginseng (P. Quinguefolium), and sanchi ginseng (P. notoginseng). The steam
distilled oils of these ginsengs were analyzed hy GC and GC-MS, and 22 sesquiterpenes, 8 sesqui-
terpene alcohols, 8 monoterpenes, 5 aldehydes, 4 esters, 3 acids, 2 alcohols and 5 miscellaneous com-
ponents were identified. The major oil components of Korean, Chinese and Japanese red ginseng
were f-panasinsene, B-caryophyllene, o-panasinsene, o-neoclovene, selina-4,11-diene, bicyclo- ger-
macrene and spathulenol. The contents of B-panasinsene, o-neoclovene, a-basabolene and spathu-
lenol were higher in Korean red ginseng than Chinese and Japanese red ginseng. The contents of a-
cubebene, selina-4,11-diene and ledol were higher in Chinese red ginseng than Korean and Japanese
red ginseng, but those of selina-4,11-diene and spathulenol were lower in Japanese red ginseng than
Korean or Chinese red ginseng. On the other hand, the GGC patterns of the oils from American, Cana-
dian and sanchi ginseng were different from that of Korean white ginseng.
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Table 1. Volatile components identified from the essential oils of Korean, Chinese and Japanese red ginseng
made from P. ginseng

GC peak area (%)

tR (min) Component - Identification
Korean Chinese Japanese

3.33 n-Pentanal 0.04 -0 - A
4.54 Camphene 0.05 0.11 A

5.67 n-Hexanal 0.11 - - A
6.28 Myrcene 0.22 0.11 0.14 A

8.61 o-Phellandrene 0.21 t t A

9.06 Limonene - 0.29 - A
11.10 y-Terpinene 0.10 0.10 0.11 A
12.89 n-Octanal 0.48 t 0.21 A
15.67 n-Hexanol 0.22 0.09 0.15 A
18.23 n-Nonanal 0.22 0.17 0.08 A
18.38 - 2,3,5-Trimethyl pyrazine 0.23 0.11 0.15 A
18.96 trans-2-Hexen-1-o0l 0.50 0.13 0.28 A
21.61 S-Elemene 0.21 0.16 0.12 B
21.98 a-Cubebene 1.62 2.63 2.22 A
23.18 Amorphene 0.28 0.12 0.20 B
23.38 o-Copaene 0.31 0.13 0.23 A
24.48 o-Bourbonene 0.37 : 0.28 B
25.05 B-Panasinsene 4.68 1.94 2.57 A
26.01 Longipinene 0.52 0.33 0.47 A
26.52 o-Gurjunene 0.19 - t A
2747 o-Bergamotene 0.28 0.32 0.32 B
29.07 B-Caryophyliene 5.59 4.92 5.57 A
29.84 Guaiene 0.42 0.69 0.34 B
31.35 a-Panasinsene 3.36 3.42 3.50 A
31.61 o-Neoclovene 4.38 2.26 2.99 A
32.02 ¥-Elemene 1.04 0.98 1.09 B
33.04 o-Humulene 2.58 1.58 2.06 A
33.83 Selina-4,11-diene 3.69 8.45 1.78 B
34.38 -Neoclovene 1.05 0.60 0.71 B
36.10 B-Selinene 1.01 0.87 0.65 B
36.45 y-Cadinene 0.83 0.42 0.48 B
36.76 a-Cadinene 1.30 0.34 0.61 A
37.05 Bicyclogermacrene 4.60 2.90 517 B
39.64 [3-Bisabolene 2.54 0.76 1.07 A
47.37 BHT (Artifact) 0.90 1.59 1.86 A
50.41 Maltol 0.61 - t A
50.79 2-Acetyl pyrrole 0.83 0.92 1.56 A
52.92 Panasinsenol A 0.50 0.52 0.49 B
53.36 Panasinsenol B 0.68 0.17 0.58 B
55.26 Ledol 0.90 2.29 1.83 B
57.68 Spathulenol 5.07 3.46 0.42 B
57.95 Neointermedeol 1.37 1.20 1.78 B
58.22 Ginsenol 1.22 1.08 1.53 B
58.52 Cedrol 0.24 0.21 0.28 B
61.06 Methyl palmitate 1.34 1.30 1.29 A
62.58 Ethyl palmitate 1.22 1.51 1.78 A
64.98 Farnesol 0.39 0.17 0.36 B
74.51 Methy! linoleate 0.23 0.47 t A
75.95 Ethyl linoleate - 1.20 - A

“Not detected.

t : Trace (Peak area percent less than 0.05).

A : Comparison of mass spectral data and retention indices to those of authentic samples.
B : Tentatively identified by comparing mass spectral data only.



46 SAE - HE - e ELRRE R

Table 2. Volatile components identified from the essential oils of Korean, American, Canadian white ginseng and
Sanchi ginseng

GC peak area (%)

tR (min) Component P.G. P.Q. P.N. Identifi-
cation
Korean American  Canadian Sanchi

3.33  n-Pentanal 0.32 0.04 ’ - A

391  o-Pinene 0.15 t - - A

454  Camphene 1.08 0.05 - A

5.34  B-Pinene 1.08 - - - A

5.67  n-Hexanal 2.24 1.14 1.61 0.73 A

6.28  Myrcene 0.60 t - 0.68 A

8.61  a-Phellandrene 0.35 0.97 1.06 1.03 A

9.06 Limonene 0.11 - t - A
10.38  2-Pentylfuran - 0.88 1.13 0.59 A
11.10  y-Terpinene 0.05 0.11 t - A
11.36  p-Cymene 0.27 0.33 0.83 - A
12.89  n-Octanal 1.41 1.58 1.70 3.97 A
14.44  2,3-Dimethyl pyrazine 0.06 0.12 - - A
15.67  n-Hexanol 0.14 0.13 - - A
18.23  n-Nonanal 0.14 0.57 0.48 0.94 A
18.96  trans-2-Hexen-1-ol 0.89 0.30 0.37 A
21.61  &-Elemene 0.46 : - - B
21.98  a-Cubebene 0.17 0.64 0.69 218 A
23.18  Amorphene 0.42 - - 2.51 B
23.38  o-Copaene 0.32 0.22 t - A
24.48  o-Bourbonene 0.53 - t 3.66 B
25.05  B-Panasinsene 9.95 0.37 0.22 - A
26.01  Longipinene 0.40 0.49 0.61 1.98 A
26.52  a-Gurjunene 0.45 - - A
2747  a-Bergamotene 0.11 0.23 0.20 - B
29.07  B-Caryophyllene 7.07 0.92 0.88 - A
29.84  Guaiene 0.27 - 1.68 B
31.35  a-Panasinsene 1.73 0.26 5.04 A
31.61  «a-Neoclovene 7.61 - - - A
32.02  y-Elemene 1.36 t t 1.52 B
33.04 a-Humulene 0.38 - - - A
33.83  Selina-4,11-diene 1.25 3.77 2.78 2.00 B
34.38  B-Neoclovene 2.22 - - B
36.10  B-Selinene 1.00 0.22 - - B
36.45  y-Cadinene 0.38 - - - B
36.76  o-Cadinene t 0.18 - - A
37.05  Bicyclogermacrene t 2.30 2.30 3.67 B
39.64  B-Bisabolene 0.28 0.72 0.46 - B
41.55  2,4-Decadienol 0.76 0.25 0.54 1.69 A
44.10  n-Hexanoic acid t 16.36 20.27 - A
47.37  BHT(Artifact) 0.07 0.90 0.75 2.24 A
50.69  n-Heptanoic acid 0.10 0.62 0.98 - A
50.79  2-Acetyl pyrrole - : - 1.51 A
52.92  Panasinsenol A 4.67 0.45 0.31 - B
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Table 2. Continued
GC peak area (%)
. . < Identifi-
tR (min) Component P.G. P.Q. P.N. cation
Korean American Canadian Sanchi
53.36  Panasinsenol B 2.27 - B
55.26 Ledol 2.59 0.41 0.39 0.42 B
55.48  n-Octanoic acid 3.69 - A
57.68 Spathulenol 9.58 .90 0.58 20.84 B
57.95  Neointermedeol 2.05 - B
58.22 Ginsenol 2.02 .56 0.33 - B
58.52 Cedrol 0.39 - B
61.06  Methyl palmitate t 3.35 1.92 - A
62.58  Ethyl palmitate 1.64 5.97 A
64.98  Farnesol 0.40 2.01 2.40 - B
74.51  Methyl linoleate 0.25 1.67 1.21 1.87 A
75.95  Ethyl linoleate 0.15 2.39 4.93 0.39 A
P.G. : Panax ginseng, P.Q. : P. quinquefolium, P.N. © P.notoginseng.
*Not detected.
t : Trace (Peak area percent less than 0.05).
A : Comparison of mass spectral data and retention indices to those of authentic samples.
B : Tentatively identified by comparing mass spectral data only.
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