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Fig. 1  The total ion chromatography of the fresh ginseng(A), the sun-dry(B) and the red ginseng( C)
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Table 1 The volatile components in qualitative analysis of fresh ginseng, sun-dry ginseng and red ginseng

Relative peak area

Retention Molecular
No. Compounds Formula Fresh Sun-Dry Red
time/min mass . . .
ginseng  ginseng  ginseng
1 6.96 a-Pinene CioHye 136 1 0.24 0.77
2 7.43 Camphene CioHis 136 1 0.17 0.53
3 8.27 B-Pinene CioHyg 136 1 0.24 0.38
4 8.66 Ningene CioHpe 136 1 1.98 1.05
5 9.07 Octanal CgH, (O 128 1 4.90 1.70
6 15.85 Benzene ,2-methoxy-4-methyl-1-( 1-methyl) - C; H,4O 164 1 0.48 -
7 16.78 Cyclodecanone CioH;30 154 - + +
8 17.31 6-(5-Methyl-furan-2-yl ) -hexan-2-one C, His0, 180 - ++ +
9 18.13 Cedrene CysHyy 204 1 0.51 0.76
10 18.93 B-Elemene CisHyy 204 1 0.71 0.61
11 19. 14 4,4 ,6-Trimethyl-cyclohex-2-en-1-ol CoH,;cO 140 - + -
12 19.52 Ci4Hy0 204 1 0.83 0.56
13 19.93 2-(3-Isopropyl-4-methyl-pent-3- C,iHyO 204 i 111 0.72
en-1-ynyl) -2-methyl-cyclobutanone

14 20.95 Ginsengene CisHyy 204 1 1.29 0.67
15 21.24 Caryophyllene CisHy, 204 1 0.77 0.70
16 21.76 Neoclovene CisHyy 204 1 - 0.40

Continued on next page
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continued from previous page
Retention Molecular Relative peak area
No. Compounds Formula Fresh Sun-Dry Red
time/min mass . . .
ginseng  ginseng  ginseng
17 22.22 Aromadendrene CisHyy 204 1 1.15 0.89
18 22.64 Aristolene CisHyy 204 1 0.90 0.77
19 23.21 a-Elemene CisHyy 204 1 1.52 0.89
20 23.65 Farnesene CisHyy 204 - - ++
21 24.50 Transcaryophyllene CisHyy 204 1 0.88 0.68
22 24.76 Ai Li Mo phenol CisHyy 204 1 1.09 1.04
23 25.22 B-Selinene CisHyy 204 1 0.32 0.49
24 25.63 §-Cadinene CisHyy 204 1 1.05 0.58
25 26.47 a-Guaiene CisHyy 204 - ++ -
2% 26. 63 1H-Cycloprop| e] azulene,1a,2,3,5,6,7,7a,7b-octahydro- CoH,, 204 1 1.91 5 07
1,1,4,7-tetramethyl-, [ 1aR-(1at,7&,7aa,7bd) -
Azulene,1,2,3,3a,4,5,6,7-octathydro-1 ,4 , dimethyl- .
27 26.87 CisHyy 204 1 0.16 0.27
7-( 1-methylethenyl) -, [ 1R, (1&,3aa,4a,7a) |-
28 27.56 Naphthalene,1,2,3,5,6,7,8 ,8a-octahydro-1 ,8a-dimethyl- CisHy, 204 e B B
7-(1-methylthemyl) -,[ 1R-(1a,7a,8ad) ]-

29 28.44 1-(1,5-dimethylhexyl ) 4-methylbenzene CisHyy 204 1 0.93 1.10
30 30.26 Ci5Hy)s O 222 1 1.86 1.66
31 32.04 New ginseng terpene alcohols CisHyO 222 - - ++
32 32.61 (=) -Spathulenol Cy5sHy, 0 220 1 31.98 5.47
33 33.24 B-Piperonyl butylene CisHyy 204 1 1.86 -
34 33.35 Globulol CisHyO 222 - - ++
35 33.94 &-EIMACHALENE Ci5sHy O 222 1 1.42 4.32
35 34.83 7 -epi-cis-Sesquisabinene CisHys O 222 - - ++
37 35.02 a-Acorenol Ci5sHy O 222 1 - 3.74
38 35.22 Caryophyllene oxide CysHy, 0 220 - ++ -
39 35.97 4-epi-Cubedol Ci5sHy O 222 - ++ +
40 3742 2H-3 ,9a-Methanol-1-benzoxepin , octahydro- C,sHy0 2 1 210 1.35

2,2,5a,9-tetramethyl-, [ 3R-(3a,5aa,94,9ad) |-

In the table:the peak area of compound in fresh ginseng was 1 and the relationship area of processed ginseng was calculated by ratio between

the amount of processed ginseng and fresh ginseng. “ — " :none of the components, “ + ” :indicates the peak area of 10°, “ ++”

107 , «

+++7

:peak area of 108.
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Fig.2 The comparison of the volatile compounds in fresh ginseng, sun-dry ginseng and red ginseng
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Table 2 Transformation relationship of volatile components

N Raw material Transformation products
o.

Structural formula Compounds Structural formula Compounds
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Analysis of Volatile Components in Processed
Ginseng by GC-MS/MS

WANG Wei, ZHENG Fei, GE Yan, QIAO Mengdan, YUE Hao ", LIU Shuying
(Jilin Ginseng Academy ,Changchun University of Chinese Medicine ,Changchun 130117 ,China)

Abstract The research of chemical changes in ginseng processing has been focusing on saponins and sugars.
In this paper, volatile components in ginseng were studied for the first time, which provide a substance basis
for different processed ginseng. The volatile components and their derivative paths of fresh ginseng, sun-dry
ginseng and red ginseng were studied by gas chromatography-mass spectrometry ( GC-MS/MS). The volatile
components were detected and analyzed using TG-5SILMS nonpolar GC column, with He as the carrier gas
through the NIST MS Spectral Database. Thirty, thirty-three and thirty-four species of volatile compounds in
fresh ginseng, sun-dry ginseng and red ginseng were detected, respectively. The content of (-)-spartak
alcohol in sun-dry ginseng is 31. 98 times higher than that in the fresh ginseng, while the levels of eight volatile
components such as octanal in sun-dry ginseng is three times higher than those in the fresh ginseng. The
contents of ten volatile components such as cyclodecanone in red ginseng are 3 times higher than those in the
fresh ginseng. Four volatile compounds in sun-dry ginseng and in red ginseng are not detected in fresh
ginseng.

Keywords gas chromatography-mass spectrometry; fresh ginseng; sun-dry ginseng; red ginseng; volatile

compound
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