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Abstract(]In the browning reaction of Korean ginseng, it appears that enzymatic and non-enzymatic
browning reaction occurred in the initial stage of heating fresh ginseng at low temperature, and then
non-enzymatic browning reaction followed in the drying period after heating. Activation energy of the
browning reaction for red ginseng was about 9.0 kcal/mol. Browning reaction of red ginseng was accele-

rated with an increase in steamming time, and a great extent of browning reaction occurred between

60~90 min of steamming at 100C. Browning pigments of red ginseng were mostly water soluble substa-

nces,
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Fig. 1. Effect of heating temperature on browning reac-
tion. Heating time was 120 min at given tem-
perature, and dried at 40C. @ : white ginseng.
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Fig. 2. Arrhenius plot for the browing reaction of gin-
seng.
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Table 1. Hunter color values of ginseng powder pre-
pared by various heating conditions

Hunter color values

Heating condition

L a b

White ginseng 85.78 ~4.34 14.54
Temp. (C)* 50 80.92 —2.29 16.84
60 79.27 -1.72 18.80

80 78.61 -1.93 19.54

100 69.29 0.56 23.02

Time (min)** 30 75.25 -1.31 21.33
60 73.59 -1.09 23.01

90 71.00 0.02 23.21

120 69.29 0.56 23.02

150 68.99 0.60 22.98

*Heating time : 120 min.
**Steaming temp. : 100C.
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Fig. 3. Effect of steaming time on browning reaction
at 100C.

Table 2. Efficacy of various solvents to extract brown
pigments from red ginseng powder

Solvent Absorbance (420 nm)
n-Hexane 0.02
Cyclohexane 0.02
Carbon tetrachloride 0.01
Toluene 0.01
Benzene 0.03
Ethyl ether 0.02
Chloroform 0.05
Methylene chloride 0.04
Acetone 0.03
Ethyl acetate 0.22
Acetonitrile 0.02
n-Propanol 0.07
n-Butanol 0.01
Ethanol 0.08
Methanol 0.34
50% Ethanol 2.36
50% Methanol 2.35
Water 3.01
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