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Abstract : The aroma pattern was analyzed using electronic nose to examine the possibility of origin
discrimination according to the mixing ratio of Chinese and Korean red ginseng concentrates. The
origin of Chinese red ginseng concentrate and Korea red ginseng concentrate could be distinguished
and the pattern of aroma component detected decreased as the mixing ratio of Chinese red ginseng
concentrate increased. Cultivar and habitat of Korean red ginseng concentrated was remarkably
distinguished by the chromatogram of frequency pattern, derivative pattern and visual pattern using
olfactory images known as vapor print™
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Fig. 2. Vapor analysis injects trapped vapor
into the helium carrier gas. Released
vapor travel through the column and
their retention time and frequency are
measured by the SAW detector.
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Fig. 1. The schematic of steaming and drying cabinet for fresh ginseng.

(1) Heater (2) Heating coil
(4) Shelf

(3) Gate valve

(5) Heating fan—blower
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Table 1. GC conditions for analysis of headspace volatiles from Korean red ginseng extract and

Chinese red ginseng extract

Items Conditions
Model
HF 6890, Hewllet-Packard, Palo Alto, CA, USA
Column SPB-1 fused silica capillary
(0.25mm LD X 30m, 0.25um; Supelco)
Carrier gas Nitrogen 1.0cc/min(split ratio=10:1)
Oven temp. 80°C(Bmon) — 4C/min - 280C
Detector Flame ionization detector(FID)

Injection& detector temp.

Desorbed time

250C

3min
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Fig. 3. Derivative pattern of chromatogram for red ginseng concentrated.

K: Korean red ginseng concentrated, C : Chinese red ginseng concentrated

Table 2. Ratios of peak area for chromatogram of frequency pattern of the Korean

red ginseng extract and Chinese red ginseng extract

Retention time(min)

Korean red ginseng

Chinese red ginseng

Rt1.10
Rts 28
Rts.16
Rtz.60
Rt7.6

1

1
1
1
1

0.12140.03"
0.030£0.01

0.005+0.01
_2

D" All values are the mean+standard deviation

2 Not detected
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Table 3. The different volatile components between Korean ginseng extract and Chinese ginseng

extract
. GC peak area(%)
RT(min) Component - - -
Korean ginseng Chinese ginseng

2.51 acetic acid 20.5940.94" 14.06+1.03
3.25 3-hydroxy—2-butanone 0.78+0.06 0.724£0.04
3.68 Pyrazine 0.14+0.04 -2
5.56 methylpyrazine - 0.77+0.03
5.65 Furfural 3.24+0.94 -
6.50 2-Furanmethanol 5.11+1.13 0.83%0.01
7.12 dihydro—2(3H)-Furanone 0.62£0.87 -
7.77 1-(2-furanyl)-Ethanone 0.63+0.03 -
7.93 2,5—dimethyl-Pyrazin 0.59£0.06 -

9.21 5-methyl furfural 0.24£0.04 0.03£0.01
9.31 @ —pinene - 0.27+0.03
9.46 Camphene - 0.09+0.01
10.21 2- (8 pinene 0.11£0.01 0.39+
10.65 B —myrcene - 0.14+£0.01
11.14 decane 0.17+0.02 0.03+0.01
11.80 1-(1H-pyrrol-2-y1)—Ethanone 0.31£0.03 0.09+0.01
14.01 2,3=dihydro-3,5-dihydroxy—6-methyl-4H-pyrane—4-one 0.21+0.01 -
18.71 4-(1-methylethyl)—benzaldehyde 1.13+0.04 1.65+0.03
19.29 Bicycloelemene 1.23£0.07 -
19.63 1,4-dihydro-3,5-dimethoxy—2-methyl naphthalene 2.21£0.06 0.04+0.01
19.84 1,4-methanoazulene 0.71+0,03 0.71+0.04
20.26 B —panasinsene 6.05£0.18 7.20£0.08
20.47 B —elemene 3.45+0.11 4.12+0.13
20.73 Teteadecane 0.40£0.02 0.06+0.02
21.06 caryolhllene 1.52+0.01 2.06+0.08
21.21 valencene 0.21£0.02 -
21.36 calarene 3.65+0.11 4.33+1.02
21.56 neoisolongifolene 0.11£0.06 0.15%£0.03
21.73 neoclovene 8.90+0.21 10.65+1.11
21.80 a —Gurjunene 2.01x0.22 2.54+0.94
21.89  decahydro01,1,7-trimethyl-4-methylene—1H-cycloproplelazulene 0.69£0.03 0.98+0.04
22.03 trans—caryophyllene 2.54+0.06 3.21+0.16
22.07 B —neoclovene 1.06£0.09 1.01+£0.03
22.19 B —selinene 0.38+0.04 0.4940.02
22.59 Bicyclogermcrene 3.02+1.11 4.25+0.05
22.83 Pentadecane 0.38+0.22 0.56+0.01
23.79 Diethyl phthalate 9.46+1.18 10.22+0.92
24.00 1H-Cycloproplelazulen—7-ol 0.11£0.01 0.33+0.05
24.09 Cyclobut[clinden—8-o0l 0.13+0.01 0.14+0.04
24.79 Hexadecane 0.19+0.03 0.28+0.03
25.71 1,6—dimethyl-4~-(1-methylethy1)—-naphthalene 0.14+0.01 0.05+0.02
26.64 Heptadecane 0.10£0.01 -
28.40 Octadecane 0.07£0.02 -

D All values are the mean+standard deviation.
2 Not detected.
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Fig. 4. Derivative pattern of chromatogram by mixed ratio of red ginseng concentrated.

(A) Korean red ginseng concentrated :
(B) Korean red ginseng concentrated :
(O) Korean red ginseng concentrated :
(D) Korean red ginseng concentrated :
(E) Korean red ginseng concentrated :

Chinese red ginseng concentrated
Chinese red ginseng concentrated
Chinese red ginseng concentrated
Chinese red ginseng concentrated
Chinese red ginseng concentrated
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Fig. 5. Polar frequency patterns by mixed ratio of red ginseng concentrated vapor print™
(A) Korean red ginseng concentrated :
(B) Korean red ginseng concentrated :
(C) Korean red ginseng concentrated :
(D) Korean red ginseng concentrated :
(E) Korean red ginseng concentrated :

Chinese red ginseng concentrated
Chinese red ginseng concentrated
Chinese red ginseng concentrated
Chinese red ginseng concentrated
Chinese red ginseng concentrated
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