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Effect of Electron Beam Irradiation on the Oxidative and Microbiological
Stability of Ground Pork during Storage
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Department of Food Science and Technology, Keimyung University

Abstract

Fresh ground pork was irradiated with the electron beam, and the microbiological and oxidative stability of
ground pork was examined during refrigerated and frozen storage. During both storage, with the increase in
the irradiation dose from 0 to 3.0 kGy, the inhibition effect of the growth of the total aerobic bacteria and the
mesophiles also increased. Psychrotrophic bacteria were not detected at all in the whole experiment. On the other
hand, electron beam irradiation promoted the oxidative rancidity of ground pork during refrigerated and frozen
storage. The catalytic effect of oxidation was more pronounced with the electron beam dose of 3.0 than that of
1.5 kGy. As a result, the control of lipid oxidation must be achieved to fully utilize the sterilization effect of
electron beam in the ground pork.
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Table 1. Microbial numbers” of electron beam irradiated ground pork during storage at 4C

Microbial Days
Treatments

groups 0 2 4 6
Control 3.4840.26 6.32°+0.30 6.43°£0.15 6.55°+0.14
Total aerobes 1.5 kGy 5.18°+0.27 6.19°£0.19 6.37°+0.18
3.0 kGy 5.00°+0.35 6.13°+0.20 6.21°+0.16
Control 3.06+0.17 4.02°+0.19 5.54°+0.09 5.61°+021
Mesophiles 1.5 kGy 4.00°+0.27 5.50°+0.14 5.55"+0.16
3.0 kGy 3.78°+0.14 531°+0.07 537°+0.11

Control - - - -

Psychrotrophs 1.5 kGy - - - -

3.0 kGy - - - -

b Log colony forming units/g, all the values are means of 2 replicates + Standard deviations.
*® Means in the same column bearing different superscripts are different (p<0.05).

— : not detected.
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Table 2. Microbial numbers” of electron beam irradiated ground pork during storage at —15C

Microbial Months
Treatments

groups 0 1 2 3
Control 3.48+0.26 3.70°+0.30 5.04°+0.41 5.65°+0.45
Total aerobes 1.5 kGy 3.48%+0.17 3.54°40.27 4.75°+0.47
3.0 kGy 3.11°+0.15 3.20°40.32 4.20°+0.40
Control 3.06%0.17 3.40°+0.20 4.66"+0.31 5.69°+0.42
Mesophiles 1.5 kGy 3.08°+018 3.69°+0.35 429°+0.27
3.0 kGy 3.02°+0.19 3.62°+0.36 424°40.39

Control - - - -

Psychrotrophs 1.5 kGy - - - -

3.0 kGy - - - -

' Log colony forming units/g, all the values are means of 2 replicates + Standard deviations.
“ Means in the same column bearing different superscripts are different(p<0.05).
- : not detected.
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Table 3. 2-thiobarbituric acid reactive substances absorbances” of electron beam irradiated ground pork during storage at
4C

Days
Treatments
0 2 4 6
Control 0.0088+0.0012 0.0158"+0.0020 0.0154°+0.0019 0.0210°+£0.0017
1.5 kGy 0.0658"+0.0024 0.0752°+0.0027 0.1062°+0.0030
3.0 kGy 0.0706°+0.0035 0.1061°+0.0032 0.1496°+0.0039

" Means + standard deviations. All the values are means of 2 replicates.
¢ Different supetscripts in the same column are different(p<0.05).
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Table 4. 2-thiobarbituric acid reactive substances absorbances” of
-15C

22N ZE)8|2) A 228 A 45(2002)

electron beam irradiated ground pork during storage at

Months
Treatments
0 1 2 3
Control 0.0088£0.0012 0.0266"+0.0010 0.0232°+0.0015 0.0306"+0.0025
1.5 kGy 0.0225°+0.0014 0.0305°+0.0019 0.0397°+0.0037
3.0 kGy 0.0384°+0.0018 0.0469°+0.0024 0.0483°4+0.0029

" Means + standard deviations. All the values are means of 2 replicates.

** Different superscripts in the same column are different(p<0.05).
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