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Elimination of Spore Bacteria in Beef by Gamma Irradiation
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ABSTRACT — The effect of gamma irradiation on the survival of spore bacteria was investigat-
ed in frozen cells (-18°C) with 0.1 M phosphate buffer and inoculated cells in beef. In the case
of the frozen cells at log phase, the radiation D,, and 12D,, values were 0.29 kGy and 3.48 kGy
in Bacillus subtilis, 0.39 kGy and 4.68 kGy in Bacillus cereus and 0.46 kGy and 5.52 kGy in
Clostridium perfrigens. And inactivation factors were 6.52~10.34 and 10.87~17.24 at the
dosage of 3 kGy and 5 kGy, respectively. The radiosensitivity of inoculated cells in beef showed
the Dy, value of 0.59~0.76 kGy, the 12D,, value of 7.08~9.12 kGy, and inactivation factors of
3.95~8.47. The radiosensitivity of the frozen cells was higher than that of inoculated cells in

beef.
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SAIEF ¥ HiX]

Aol AHEE FFE FHVAAEREAEZ FE Y
3t Z 2} WYA TS Bacillus subtilis ATCC 6633, Bacillus
cereus KCCM 40133 2 Clostridium perfringens ATCC
131242 A}2-3}9) 0}, vfjx] 23= Nutrient broth(NB, Difco)2}
nutrient agar(NA, Difco)E AR&-8F ).
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Fig. 1. Cell growth curves of spore forming bacteria ac-
cording to cultivation time at 30~37°C in medium.
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Fig. 2. Radiation survival curves of freezed B. subtilis, B.
cereus and C. perfrigens cells in phosphate buffer.
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Table 1. Radiosensitivities of spore froming bacteria at freezed cell (10°~10° CFU/g)

Inactivation factor

. Dy, value 12Dy, value
Strain Growth phase 10 10
P (kGy) (kGy) 2 kGy 3 kGy 5 kGy 7 kGy
B. subtilis Log. phase 0.29 3.48 6.90 10.34 17.24 24.14
B. cereus Log. phase 0.39 4.68 5.13 7.70 12.82 17.95
C. perfrigens Log. phase 0.46 552 4.35 6.52 10.87 15.22
Table 2. Radiosensitivities of spore froming bacteria contaminated beef (10°~10’° CFU/g)
Inactivation factor
Strain Growth phase Dy, value 12D, value
(kGy) (kGy) 2 kGy 3 kGy 5 kGy 7 kGy
B. subtilis Log. phase 0.59 7.08 3.39 5.08 8.47 11.86
B. cereus Log. phase 0.63 7.56 3.17 4.76 7.94 11.11
C. perfrigens Log. phase 0.76 9.12 2.63 3.95 6.58 9.21
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Fig. 3. Radiation survival curves of freezed B. subtilis, B.
cereus and C. perfrigens contaminated beef.
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