J. Fd Hyg. Safety 11(3), 197 - 201(1996)

2ok ZAWY o3

CEC

HRH -

A MiZel S2Rdst

KM

SRR AT YA NEBYATY

Inactivation of Spore-Forming Bacteria by Gamma Irradiation

Myung-Woo Byun', Oh-Jin Kwon, Hong-Sun Yook
Department of Food Irradiation, Korea Atomic Energy Research Institute,
Yusung P.O. Box 105, Taejon 305-353, Korea

ABSTRACT — D), values obtained for radiation alone in Bacillus subtilis and Clostridium per-
frigenes were 0.35~0.48 kGy in vegetative cells, and 2~2.08 kGy in spores, respectively. Ir-
radiation dose of 24 kGy completely inhibited spores. In the case of heat treatment, Dy, values
ranged from 10 to 14 minutes in vegetative cells, and Diyg values ranged from 10 to 140
minutes in spores. In the case of combined treatment with heat and radiation, D,, values ranged
from 1 to 1.25 kGy in vegetative cells, and from 3.42 to 3.61 kGy in spores. Thus, resistance of
cells to gamma radiation did not seem to be influenced by pre-heating.
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Table 1. Radiosensitivity of the selected spore-forming
bacteria

Dy 12D Inactivation factor
Strain Growth phase value °
(kGy)
(xGy) 3kGy 5kGy 7 kGy

Bacillus Log. phase cell 048 5.76 6.25 10.42 14.58
subtilis Spore 2.00 24.00 150 250 3.50
Clostridium Log. phase cell 0.35 4.20 8.57 14.28 20.00
perfringenes Spore 208 2496 144 240 336
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Fig. 1. Radiation survival curves of the selected spore-
forming bacteria.
- W B. subtilis & —~ A: C. perfringenes
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Fig. 2. Heat survival curves of the selected spore-forming
bacteria.
®-®: B. subrilis(50°C) - -—: C. perfringenes(50°C)
N-A\: B. subtilis(60°C) w-W: C. perfringenes(60°C)
A-A: B subtilis(70°C) B-: C. perfringenes(70°C)
+-+: B. subtilis(80°C) % -x: C. perfringenes(80°C)
B. subtilis(90°C) o -a: C. perfringenes(90°C)
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Table 2. Heat sensitivity of the selected spore-forming bac-

teria
D value (min)
Temperature

o) Bacillus subtilis Clostridium perfringenes

Log. phase cell Spore Log. phase cell Spore
50 14.06 14.32
60 11.10 10.73
70 88.97 138.74
80 76.15 108.58
90 58.81 93.50
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Fig. 3. Survival curves of the selected spore-forming bac-
teria by the combined treatment of heat and ra-
diation.

W - W: B. subtilis & — A: C. perfringenes
Heat treatment: vegetative cells; 10 minutes at 50°C,
spores; 10 minutes at 70°C.
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Table 3. Combined effect of heat and radiation on the
inactivation of the selected spore-forming bacteria

Dy 12D Inactivation factor
Strain Growth phase yalue e
(kGy) &Gy) 3 Gy 5 kGy 7kGy

Bacillus Log. phase cell 1.00 12.00 3.00 5.00 7.00
subtilis Spore 342 41.04 088 1.46 205

Clostridium Log. phase cell 1.25 1500 2.40 4.00 5.60
perfringenes Spore 361 4332 083 138 194

Heat treatment: Log. phase cell; 10 min at 50°C, Spore;
10 min at 70°C.
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