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Improvement of Quality Stability of Red Ginseng by Gamma Irradiation
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Abstract

Commercial red ginseng, which was manufactured for the past 6 years, showed a microbial level of 2.0X10' to
72X 10" CFUJg of total aerobic bacteria and molds. The moisture content of commercial products was ranged from
13.54 to 17.26%, which were higher than that of the product standard, 14%. Irradiation of red ginseng at 2.5 kGy
resulted in the reduction of microorganisms contaminated to below the detectable level. Irradiation prevented mold
growth on red ginseng during storage at RH 90% and 25C; molds were found at the 72nd day after storage in 2.5
kGy-irradiated sample, while 41st day in the nonirradiated control. At this point of time, irradiated samples showed an
increased level of moisture content required for mold growth, 22.2% in 2.5 kGy group and 21.5% in control group.
Based on the above results, microbiological qualities of red ginseng could be effectively improved by the optimum
dose of irradiation, which was expected to secure the quality stability of red ginseng during distribution under the
high-moistured conditions.
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Table. 1. Relative humidities of saturated salt solutions

at 25°C
Salts Relative humidity (%)
Lithium chloride (LiCl) 11
Potassium acetate (CH;COOK) 23
Magnesium chloride (MgCl) 33
Potassium carbonate (K.COs) 43
Sodium bromide (NaBr) 57
Cupric chloride (CuCly) 67
Sodium chloride (NaCl) 75
Potassium chloride (KCl) 86
Potassium sulfate (K2SOs) 97
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Table. 2. Distribution of microorganisms in red ginseng
according to the production year

Production year

Microorganisms

1986 1987 1988 1989 1990 1991
Total aerobic 72X 38X 50X 67X 70X 59X
bacteria 1 10 10 1w 100 10

21X 26X 28X 26X 31X 20X

Molds 00 10 100 100 100 10
Coliforms - - - + - -
Moisture

content (%) 1454 1413 1726 1625 14.55 1354
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Fig. 2. Irradiation effects on mold growth of red ginseng,



Table. 3. Shelf-life and critical moisture content of
gamma-irradiated red gmseng under different
relative humidities at 257"

iradiation RH 57.% RH 75.% RH 90%
Control 2 - - - 41 2146
2.5 kGy - - - - 7 2221
5 kGy - - - - - _
10 kGy - - - - - -

1)Shelf-life was expressed as the visual point of mold growth.
2)Mold growth was not observed.
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Fig. 3. Adsorption isotherm for red ginseng at 25°T.
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