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Effect of Gamma Irradiation on the Microbiological and
Physicochemical Qualities of Vacuum-Packaged
Sugar-Treated Waxy Corns During Storage
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Division of Food Science and Biotechnology, Kangwon National University, Chunchun 200-701, Korea

Abstract

Effect of gamma irradiation on the microbiological and physicochemical characteristics of vacuum-packaged
sugar-treated corns was examined to improve taste and shelf-life during storage at room or low temperature.
When the vacuum-packaged sugar-treated corns were stored at 25°C for 7 months, total counts and yeast
and molds in the control increased approximately 2.4 and 3.5 log CFU/g, respectively but complete inactivation
was observed for irradiated corns at 3 and 5 kGy. Similar results were observed at 15°C and 4°C storage.
There were no significant differences in hardness between irradiated sugar—treated waxy corns and control
group before storage, but the hardness in control significantly increased during the storage, compared to those
of irradiated corns. Also, changes in sugar content were not significant between the irradiated sugar-treated
waxy corns and control during storage. Sensory evaluation for steamed-waxy corns showed that total sensory
scores were higher in irradiated corns than in control, which were increased with irradiation doses. It was
considered that maintaining good quality and increasing shelf-life of irradiated vacuum-packaged sugar
treated corns could be possible at 15°C storage for long-term period.
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Table 1. Changes of microbial counts in irradiated and sugar treated waxy corns during storage at different temperatures

for seven months

(log CFU/g)

Storage .. 25°C 15°C 4°C
time Irr(alii(l}a;c;on Yeast and Yeast and Yeast and
(month) Total counts molds Total counts molds Total counts molds
0 3.32 3.23 3.32 3.23 3.32 3.23
1 2.74 2.57 274 257 2.74 2.57
0 3 ND ND ND ND ND ND
5 ND ND ND ND ND ND
10 ND ND ND ND ND ND
0 3.92 3.39 3.81 4.39 3.11 3.89
1 2.49 2.44 2.63 2.88 2.25 3.88
1 3 ND ND ND ND ND ND
5 ND ND ND ND ND ND
10 ND ND ND ND ND ND
0 4.27 574 456 5.76 3.68 493
1 2.70 3.98 2.88 3.63 2.79 499
3 3 ND ND ND ND ND ND
5 ND ND ND ND ND ND
10 ND ND ND ND ND ND
0 4.36 5.87 541 592 4.66 5.23
1 3.56 543 357 574 3.04 5.11
5 3 ND ND ND ND ND ND
5 ND ND ND ND ND ND
10 ND ND ND ND ND ND
0 5.74 6.74 6.55 5.99 6.69 5.88
1 488 6.14 4,44 5.95 3.72 5.88
7 3 ND 1.32 ND ND ND ND
5 ND ND ND ND ND ND
10 ND ND ND ND ND ND
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Fig. 1. Changes of hardness in irradiated and sugar treated
waxy corns during storage at different temperatures for
seven months.
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Fig. 2. Changes of free sugar content in irradiated and sugar
treated waxy corn during storage at different temperatures
for seven months.
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Fig. 3. Changes of water content in irradiated and sugar
treated waxy corns during storage at different temperatures
for seven months.
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Table 2. Sensory evaluation of irradiated and sugar treated
waxy corns during storage at different temperatures for
five months

Storage  Degree of Sensory evaluation”
time irradiation

(month) (kGy) 4C 15°C 25°C
0 6.82 6.8 6.8°

1 7.0° 7.0° 7.0°7

0 3 7.2 7.2* 7.92
5 65° 6.5 6.5°

10 70° 7.0° 70°

0 70° 6.0° 65°

1 7.0° 6.5° 6.7

1 3 7.2 7.0° 7.0°
5 7.0° 6.8 75°

10 7.0° 70° 7.0°

0 6.0° 6.0° 55°

1 6.0° 6.2° 55°

3 3 6.5° 6.5 5.0°
5 65 65° 5.0°

10 6.8 65° 55°

0 55° 6.0° 40°

1 6.5° 6.0° 40°

5 3 6.5° 6.0° 45°
5 6.5° 6.5 40°

10 6.5° 6.5 45"

YSensory point (9: excellent, 5: good, 1: very bad).
Means with different superscripts within the same column are
significantly differences (p<0.05).
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