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Abstract : The volatile congtituents of the fresh roots of Panax ginseng C.A. Meyer have been investigated after treat-
ment with artificid saliva and analysed by gas chromatography-mass spectrometry (GC-MS) using solid phase microex-
traction (SPME) fiber. Twenty pesks were detected in fresh ginseng, 5 of them were unknown peak, and mainly
hydrocarbon components (ci-pinene, B-pinene, myrcene, limonene, B-panasinsene, 3-elemene, -gurjunene, trans-caryo-
phyllene, a-gurjunene, o-panasinsene, o-neoclovene, trans-R3-farnasene, o-humulene, B-neoclovene, a-selinene, B-selinene,
bicyclogermacrene) were detected. It's area percentage was increased about 10% in the fresh ginseng added artificial

saliva during 40 minutes.
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Table 2. Operating conditions of GC/MSD for aromatic compounds

Instrument HP 6890/5973 MSD
Mass Analyzer typer Quadrupole
Interface Temp. 240°C
lonization voltage 70eV
Injector Temp. 250°C
Column Innowax (60 m x 0.25 mm x 0.5 um)
Oven temp ?).OOC/mi n 5.0°C{)mi n
70C—170C 230C
Column flow 1.0 ml/min
Carrier gas He
Split retio Splitless
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Hgk & SPME fiberell A1 ol 127F @3aiaich
SPME°| ¢Js =¥ F7IE4E 42> Innowax
columm(60 m X 0.25 mm X 0.5 um)S AF-&k] GC/MSHP
6890/5973 MSD, USA) #2415 A3kt

2 A FielAE oF 2004709 peak’t SR EH A=, F
2 hydrocarbon?] o-pinene, fB-pinene, myrcene, limonene,
[-panasinsene, (-elemene, (-gurjunene, trans-caryophyllene,
o-gurjunene, o-panasinsene, o-neoclovene, trans-B-farnasene,
o-humulene, B-neoclovene, B-selinene, o-selinene, bicy-
clogermacrene 5°]3 5%2] unknown peak’} EA351S
tH(Fig. 1).
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Fig. 1. GC/MS chromatogram of volatile components by treatment of artificial saliva by adsorption during 20 minutes in fresh ginseng
root. Peak identification is 1, a-Pine; 2, B-Pinenne; 3, B-Myrcene; 4, d-Limonene; 5, Unknown #1; 6, Unknown #2; 7, Unknown
#3; 8, Uknow #4; 9, B-Panasinsene; 10, B-Elemene; 11, B-Gurjunene ; 12, trans-Caryophyllene; 13, o-Gurjunene; 14. o-
Panasinsene + c-Neoclovene + trans-B-Famesene; 15, a-Humuleng; 16, Unknown#5; 17, B-Neoclovene; 18, B-Selineng; 19, o-

Selineng; 20, Bicyclogermacrene.
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Table 1. Composition of artificial sdiva solution

Component Amount (g/100 ml)
NaHCO, 0.05
NaCl 0.09
NaH, 0.05
KcCl 0.05
CaCl, 0.04
aamylase 0.11
K,HPO, 0.11
Mucine 0.22
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Table 3. GC/MS Data of volatile components in ginseng by treatment of artificia sdiva
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Fiber absorption time (min.)

Peak No. Volatile components Fresh ginseng Artificid sdliva
20 40 80 20 40 80

1 I.PA. (1.9 5.633 3814 2797 5.085 444 3.197
2 o-Pinene 0.589 0.391 0.303 0.466 0413 0.372
3 [-Pinene 2814 2.185 159 3.013 2331 1.456
4 Myrcene 0.944 0.716 0.464 103 0.702 0.443
5 Limonene 0.991 0.913 0.576 0.888 0.817 0.762
6 Unknown #1 2.237 1.863 1.629 2133 2.237 1.596
7 Unknown #2 2.866 2404 2021 2674 2.38 2.064
8 Unknown #3 4673 3.906 3544 14.395 4331 3.385
9 Unknown #4 4.007 3.811 3.656 3.942 3.894 3.532
10 [3-Panasinsene 11.845 10.475 9.358 11.112 10.989 9.243
n [-Elemene 5.163 5.399 5.776 4,992 5.263 6.102
12 B-Gurjunene 5.02 5.569 5.423 5.046 5512 5571
13 trans-Caryophyllene 1728 1561 1494 1.602 1.628 1.483
14 a-Gurjunene 4.076 5.818 6.767 5741 6.325 6.667
15 “‘mefr’;ﬁg_};hgéwme 14.204 14.219 14.466 13.600 14.168 14.489
16 o-Humulene 8.399 8.599 8.753 7.605 8.066 8.953
17 Unknown #5 5.959 6.011 5.985 5.373 5.432 6.122
18 B-Neoclovene 2.086 2.103 2124 1923 2.042 2113
19 B-Selinene 0.636 0.834 1012 0.623 0.742 101
20 o-Selinene 0.749 0.955 1.156 0.715 0.871 1139
21 Bicyclogermacrene 591 7.833 9.229 7.905 7.03 8.869

Total 84.619 81.546 78.894 91.958 82.583 79.699

Table 4. Anaytic data of volatile components calculated by correction factor

Fiber absorption time (min.)

Peak No. Volatile components Fresh ginseng Artificid sdliva
20 40 80 20 40 80
1 o-Pinene 1.046 1.025 1.083 0.916 0.930 1.164
2 B-Pinene 4,996 5.729 5.685 5.925 5.250 4554
3 Myrcene 1.676 1.877 1.659 2.026 1.581 1.386
4 Limonene 1.759 2.3 2.059 1.746 1.840 2.384
5 Unknown no.1 3971 4.885 5.824 4195 5.038 4,992
6 Unknown no.2 5.088 6.303 7.226 5.259 5.360 6.456
7 Unknown no.3 8.296 10.241 12.671 28.309 9.755 10.588
8 Unknown no.4 7.113 9.992 13.071 7.752 8.770 11.048
9 [-Panasinsene 21.028 27.465 33.457 21.853 24.750 28.912
10 B-Elemene 9.166 14.156 20.651 9.817 11.854 19.087
11 B-Gurjunene 8.912 14.602 19.389 9.923 12414 17.426
12 trans-Caryophyllene 3.068 4.093 5341 3.150 3.667 4.639
13 a-Gurjunene 7.236 15.254 24.194 11.290 14.246 20.8%4
14 “‘Pa”ﬁrr;ﬁ‘g_};h’\g]deovme 25.216 37.281 51.720 26.745 31.910 45321
15 o-Humulene 14.910 22.546 31.294 14.956 18.167 28.004
16 Unknown no.5 10.579 15.760 21.398 10.566 12.234 19.149
17 [-Neoclovene 3.703 5514 7.594 3.782 4.599 6.609
18 B-Selinene 1.129 2.187 3.618 1.225 1671 3.159
19 o-Selinene 1.330 2.504 4133 1.406 1.962 3.563
20 Bicyclogermacrene 10.492 20.538 32.996 15.546 15.833 27.742

Total 160.222 243.808 352.067 190.841 215.998 319.295
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Fig. 2. Comparision C; of volatile components for fresh ginseng by treatment of artificial saliva by adsorption time. C;: Convertible
values of volatile components calculated by correction factor. Peak identification is 1, o-Ping; 2, B-Pinenne; 3, -Myrcene; 4,
d-Limonene; 5, Unknown #1; 6, Unknown #2; 7, Unknown #3; 8, Uknow #4; 9, B-Panasinsene; 10, 3-Elemene; 11, B-Gurjunene; 12,
trans-Caryophyllene; 13, o-Gurjunene; 14. a-Panasinsene + o-Neoclovene + trans--Famesene; 15, o-Humulene; 16, Unknown#s ; 17,
[-Neoclovene, 18, B-Sdineng 19, a-Sdlinene ; 20, Bicyclogermacrene.
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