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Abstract

Not enough data on nutritional change of foods by gamma irradiation are accumulated. It is known that
amounts and digestibility of macronutrients such as carbohydrates, proteins and lipids are not significantly
altered by irradiation treatment. However, among micronutrients, vitamins are known to be susceptible to
irradiation. This study was conducted to investigate the change of contents of riboflavin in egg powder and
niacin in chicken breast. By irradiation of 5 and 10 kGy, riboflavin contents of egg powder were respectively
reduced to 80.18% and 84.80% of non-irradiated sample, and niacin contents in chicken breast were reduced
to 85.30% and 92.60%, respectively. These results suggest that the reduction rate by gamma irradiation seems
to be lower in niacin content than in riboflavin, and the losses of riboflavin and niacin occur within the range

of 20% by irradiation of up to 10 kGy.
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Table 1. HPLC condition for analysis of riboflavin in egg powder and niacin in chicken breast

Riboflavin

Niacin

Instrument Hitachi L-6000

Detector (wavelength)

Biosystem 759A UV (272 nm)

Sykam S$1121
Waters 484 UV (263 nm)

Column Metachem Monochrome Cig Verian Monochrome Cis 5u
4.6%250 mm 4.6%250 mm

Flow rate 1.0 mL/min 1.0 mL/min

Mobile phase MeOH/10 mM:NazHPO4 (pH5.5)=35:65 NaHPO 46.93 g in water pH 2.5

Injection volume 20 ul 20 Ul
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Fig. 1. Effects of irradiation on riboflavin contents of egg
powder.

Values are mean*SD. Different letters indicate significant dif-
ference at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effects of irradiation, heating (72°C, 15 sec) and mi-
crowave (strong, 1 min) on riboflavin content in water solution.
Values are meant SD. Different letters indicate significant dif-
ference at p<0.05 by Duncan’s multiple range test. HTST (High
temperature-short time, 72°C, 15 sec), MW (Microwave, strong,
1 min).



1462 SRERES MNP

40 ¢
[+
30
a
o
k=)
2 20 f
c
Q
Rl
z
10
0 1 1 J
0 5 10
Irradiation dose (kGy)

Fig. 3. Effects of irradiation on niacin contents of chicken
breast.

Values are mean*SD. Different letters indicate significant dif-
ference 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 mi-
crowave (strong, 1 min) on niacin content in water solution.
Values are meantSD. Different letters indicate significant dif-
ference at p<0.05 by Duncan’s multiple range test. HTST (High

temperature-short time, 72°C, 15 sec), MW (Microwave, strong,
1 min).
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