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Effects of Gamma Irradiation and Cooking Methods on the
Content of Thiamin in Chicken Breast and Vitamin C
in Strawberry and Mandarine Orange

Young-Jin Chungf and Hong-Sun Yook

Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

In order to expand the acceptability of irradiated foods by public, substantial basic data about the change
of nutrient contents during irradiation are needed. The nutrient contents and digestibility of macronutrients
such as carbohydrates, proteins and lipids in foods are known to be not significantly influenced by irradiation
treatment. However, some of the vitamins among micronutrients are susceptible to irradiation to a large extent
depending upon the food composition, food process and storage condition. This study was conducted to investigate
change of thiamin in chicken breast, and vitamin C in strawberry and mandarine orange after irradiation. The
effects of irradiation at frozen or refrigerated state and the effects of cooking such as heating or microwave
on thiamin contents in chicken breast were observed. Irradiation reduced the thiamin content, however, temperature
condition during irradiation was much more important factor to the loss of thiamin contents. In strawberry,
vitamin C content was significantly affected by original content or the variety rather than treatments such
as irradiation, heating or microwave. These results indicated that the losses of water-soluble vitamins, especially
thiamin or vitamin C, are affected by food temperature during irradiation process and variety or composition
of foods rather than irradiation itself, within an acceptable range of irradiation.
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Table 1. Treatment conditions for irradiation and heating of three kinds of sample materials

Water-soluble . Storage Food temperature Irradiation
. . Sample material Heat treatment . .
vitamin temperature for irradiation dose (kGy)
°°~Heating at 180°C till internal
o . temp. 85°C 1, 25, 5,
Vitamin By Chicken breast Refrigerated sample: direct heating 4°C 4°C 75, 10
Frozen sample: after defrosted -20°C -20°C
. . Mandarine orange ~15 sec m e \_Nater bat.h Refrigerated Room temperature 1, 25,5,
Vitamin C -1 min strong microwave: 7.5, 10
Strawberry - Refrigerated Room temperature 1, 2, 3
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Fig. 1. Effects of irradiation, heating (72°C, 15 sec) and micro-
wave (strong, 1 min) on thiamin contents in water solution.
Different alphabetic letters on bars indicate significant difference
in mean values at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effects of irradiation, temperature condition and cook-
ing on the thiamin contents in chicken breast.

Different alphabetic letters on bars indicate significant difference
in mean values at p<0.05 by Duncan’s multiple range test; A~C
for irradiation dose level under the same treatment and a~d for
refrigerated or frozen during irradiation or cooked or non-cooked
samples at each irradiation dose.
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Fig. 3. Effects of irradiation, heating (72°C, 15 sec) and
microwave (strong, 1 min) on vitamin C contents in water
solution.

Different alphabetic letters on bars indicate significant difference
in mean values at p<0.05 by Duncan’s multiple range test.
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Fig. 4. Effects of irradiation, heating (72°C, 15 sec) and micro-
wave (strong, 1 min) on vitamin C contents in mandarin
orange.

Different alphabetic letters on bars indicate significant difference
in mean values at p<0.05 by Duncan’s multiple range test.
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Fig. 5. Effects of irradiation on vitamin C contents of three
kinds of strawberrys.

Different alphabetic letters on bars indicate significant difference
in mean values at p<0.05 by Duncan’s multiple range test.
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