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The Analysis of Volatile Components of Fresh Ginseng, Red Ginseng and White Ginseng
by Solvent Free Solid Injector (SFSI) Techniques

Mi-Ra Kim, In-Hae Kim, and Jae-Han Shim’ (Institute of Agricultural Science and Technology, College of
Agriculture and Life Science, Chonnam National University, Gwangju 500-757, Korea)

ABSTRACT: An experimental design has been used to optimize the analysis of volatile components from
fresh ginseng using solvent free solid injector (SFSI). The analysis were performed at three different sample
preparing methods (fresh, oven drying and freezed drying), different injector port temperatures (100, 150,
200, 250 and 300C) and different preheating time (3, 5, 7, 10 and 15 min) according to the above
experimental design. The optimum conditions from analytical results were fresh sample (sample preparing
methods), 250C (injector temperature) and 10 min (preheating time). Ginsengs grown for six years at
Gumsan were prepared for fresh, white and red ginsengs. These fresh, white and red gingsengs were
analyzed for their volatile components by GC/MS equipped with SFSI according to the above the optimum
conditions. A total of thirty-three volatile components were identified in fresh ginseng by SFSI, thirty-six in
white ginseng and thirty-eight in red ginseng. These results suggested that the SFSI method could be used

for isolating volatile components in ginsengs.
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Fig. 1. Effects of sample preparations on detection of
volatile components of ginseng injected by SFSI (A; 2-
methoxy phenol, B; 2,6-methoxy phenol, C; 5-octadecene).

100 C
150 T
200 T
250 C
300 C

BODOEB®

Fig. 2. Effects of injector temperatures on detection of
volatile components of ginseng injected by SFSI (A; 2-
methoxy phenol, B; 2,6-methoxy phenol, C; 5-octadecene).
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Fig. 3. Effects of preheating time on detection of volatile
components of ginseng injected by SFSI (A; 2-methoxy
phenol, B; 2,6-methoxy phenol, C; 5-octadecene).

Table 1. Analytical conditions of GC and GC/MSD by SFSI
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Fig, 4. GC chromatograms of A (fresh ginseng), B (white
ginseng) and C (red ginseng) by SFSL

Column
Detector FID, MSD
Injector temperature 250°C

Oven temperature
300C
10 min

Detector temperature
Preheating time
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40°C (6 min) — 5C/min — 300C (10 min)




168 ek - A - A

Table 2. Analyzed volatile components by SFSI in fresh,
white and red ginseng

Number of volatile components

Functional analyzed from Ginsengs
groups

Fresh White Red
Acid 3 3 -
Alcohol 4 4 6
Aldehyde 1 2 3
Alkane 1 - 1
Bibenzyl - 1 -
Furan - 2 2
Ketone 3 11 10
Phenol 6 1 3
Pyrazine 2 2 1
Pyridine - 2 2
Pyrrole - 1 -
Steroid 2 2 3
Terpen - - 1
Thiazole - 1 -
Tocopherol 1 - -
Triazine - 1 -
Etc. 10 3 6
Total number 33 36 38
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