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The Combined Effect of Heat and Gamma Irradiation on the Inactivation
of Selected Microorganisms Associated with Food Hygiene

Oh-Jin Kwon and Myung-Woo Byun'

Dept. of Food Irradiation, Korea Atomic Energy Research Institute, Taejon 305-353, Korea

Abstract

The bactericidal effectiveness of radiation alone or in combination with heat against 8 strains
associated with food hygiene were evaluated. In the case of radiation alone, Do values of micro-
organisms were 0.14~0.48 kGy, and inactivation factors were 4.54~21.43 at the doses of 2~3 kGy.
Escherichia coli was the most sensitive among the tested strains, resulting in a Do value of 0.14
kGy. Duin values of the strains were 10~ 40 minutes at 50+ 1°C, and 5~ 10 minutes at 60+ 1°C. Com-
bination with heat and radiation showed Dio values of 0.04~0.31. Inactivation factors were 6.45~75
at the doses of 2 to 3 kGy. Therefore, heat treatment prior to irradiation significantly increased inac-
tivation rate by increasing radiation sensitivity of microorganisms.
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Pseudomonas aeruginosa(ATCC 27853), Salmonella
typhimurium(ATCC 14028), Enterobacter aerogenes
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(TSB, Difco)$} tryptic soy agar(TSA, Difco), =F°]
%= potato dextrose broth(PDB, Difco)$} potato dextrose
agar(PDA, Difco)& A-&3+4ith.
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Fig. 1. Radiation survival curves of the selected bac-
terial cells.
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Fig. 2. Radiation survival curves of the selected moulds.
G Aspergillus flavus
H: Penicillium islandicum
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Fig. 3. Survival curves of the selected bacterial cells
heated at 50°C.
A, B, C, D, E, F: refer to Fig. 1.

Table 1. Radiation sensitivity of the selected microorganisms

Inactivation factor

Strain Dyo value(kGy) 12Dho value(kGy)

2 kGy 3 kGy
Escherichia coli 0.14 1.68 14.28 21.43
Pseudomonas aeruginosa 0.21 252 9.52 1428
Salmonella typhimurium 0.44 5.28 454 6.82
Enterobacter aerogenes 017 2.04 11.76 17.65
Vibrio parahaemolyticus 0.33 3.96 6.06 9.09
Staphylococcus aureus 0.48 5.76 417 6.25
Aspergillus flavus 0.35 4.20 5.71 8.57
Penicillium islandicum 0.37 444 540 8.11
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Survival curves of the selected bacterial cells
heated at 60°C.
A, B, C, D, E, F: refer to Fig. 1.
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Survival curves of the selected moulds heated
at 50°C and 60°C.

G-50: Aspergillus flavus(50°C)

G-60: Aspergillus flavus(60°C)

H-50: Penicillium islandicum(50°C)

H-60: Penicillium islandicum(60°C)

Fig. 5.

Table 2. Heat sensitivity of the selected microorganisms
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Fig. 6. Survival curves of the selected bacterial cells
by the combined treatment of heat(50°C, 10min)
and radiation.

A, B, C, D, E, F: refer to Fig. 1.

D value(min)”

Heating temperature(°C)

I Py <P Er° Vo S ye =
50 9.8 9.2 21.2 36.1 12.7 11.9 30.8 10.8
60 3.7 89 16.0 6.6 49 9.4 9.8 74

D value(Decimal reduction time) is the time in minutes required to destroy 90% of the population
?Escherichia coli, ® Pseudomonas aeruginosa, YSalmonella typhimurium,  Enterobacter aerogenes,
ibrio parahaemolyticus, 7>Staphylococcus aureus, ®Aspergillus flavus, ® Penicillium islandicum
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Fig. 7. Survival curves of the selected moulds by the
combined treatment of heat(50°C, 10min) and

radiation.
G, H: refer to Fig. 2.
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