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Abstract : Electron beam (EB), electrically produced from an electron accelerator, was compared with gamma ray (GR)
in terms of its influence at doses from 0 to 15 kGy on the lipid stability of white and red ginseng powders. Irradiation (EB
or GR) less than 10 kGy showed negligible effects on the composition of fatty acids in white and red ginseng powders.
The thiobarbituric acid (TBA) value, however, increased with irradiation doses and storage time in both samples, which
was more significant in red ginseng than white ginseng. Red ginseng revealed higher electron donating ability than white
ginseng, even though there was insignificant difference between non-irradiated and irradiated samples irrespective of the
post-irradiation storage for 4 months under room temperature as well as energy sources applied.
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Table 1. Comparative effects of electron-beam (EB) and gamma-ray (GR) irradiation on fatty acid composition of white and red ginseng

powders
White ginseng (rel. %) Red ginseng (rel. %)
Fatty
: 5 kG 10 kG 5 kG 10 kG
acid Control Y Y Control Y Y
EB GR EB GR EB GR EB GR
14:0 0.22 0.19 0.19 0.19 0.21 0.18 0.16 0.16 0.16 0.17
15:0 0.51 0.58 0.56 0.58 0.60 0.58 0.57 0.57 0.59 0.57
16:0 18.13 18.88 18.24 18.79 18.03 9.35 9.91 9.66 10.03 9.84
16:1 1.0 0.97 1.01 0.97 1.00 1.51 1.52 1.51 1.47 1.51
17:0 0.55 0.51 0.50 0.52 0.51 0.35 0.36 0.36 0.37 0.37
18:0 1.52 1.49 1.52 1.49 1.47 0.87 0.89 0.86 0.92 0.90
18:1 791 7.90 8.13 7.68 7.94 7.23 7.28 7.31 7.19 7.13
18:2 61.56 60.60 60.69 61.42 61.79 70.97 70.62 70.60 70.07 70.78
18:3 4.87 4.87 5.16 4.84 4.89 5.57 543 5.46 5.41 5.45
20:0 0.45 0.52 1.01 0.40 0.49 0.38 0.43 0.37 0.50 0.31
201 0.52 0.56 0.67 0.48 0.58 0.59 0.48 0.53 0.58 0.51
22:0 0.75 0.80 0.80 0.78 0.76 0.44 0.53 0.49 0.63 0.53
22:1 0.80 0.94 0.78 0.82 0.78 1.22 1.09 1.28 1.31 1.12
24:0 0.75 0.75 0.54 0.61 0.61 0.38 0.31 0.37 0.33 0.36
24:1 0.44 0.43 0.22 0.42 0.32 0.37 0.51 0.47 0.43 0.46
SFAY 22.89 23.83 23.34 23.37 23.53 12.54 13.07 12.84 13.54 13.04
MUFA®  10.68 10.80 10.81 10.37 10.62 10.92 10.88 11.1 10.98 10.73
PUFA® 66.43 65.37 65.85 66.26 65.85 76.54 76.05 76.06 75.48 76.23
® Saturated fatty acid.
® Monounsaturated fatty acid.
¢ Polyunsaturated fatty acid.
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Fig. 1. Changes in TBA of electron-beam (A) and gamma-ray
(B) irradiated white ginseng powder during storage at
room temperature.
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Fig. 2. Changes in TBA of electron-beam (A) and gamma-ray
(B) irradiated red ginseng powder during storage at
room temperature.
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Fig. 3. Changes in electron donating ability of electron-beam
(A) and gamma-ray (B) irradiated white ginseng.
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Fig. 4. Changes in electron donating ability of electron-beam
(A) and gamma-ray (B) irradiated red ginseng powder.
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