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ABSTRACT - Bacillus cereus is a gram-positive spore-forming bacterium and produces an emetic or diarrheal
syndrome induced by an emetic toxin and an enterotoxin, respectively. In this study, the effect of different types of
media, temperature, and time on the sporulation of B. cereus, and thermal resistance of B. cereus spores produced in
various temperatures were evaluated. The highest levels of spores were detected when they are produced at 25°C.
There were no significant differences in levels of spores produced at 25°C among culture media and times while levels
of spores produced at 43°C were significantly reduced with the increase of time. However, thermal resistance of B.
cereus spores could be affected by incubation temperature. In fact, higher D-values (12.0, 10.1, and 5.9 min for 2, 4,
and 6 weeks, respectively) of spores produced at 43°C were observed than did in samples produced at other tempera-
tures (25 and 37°C). D-values of spores were 7.7, 8.2, and 12.0 min when they were produced at 25, 37, and 43°C for
2 weeks, respectively. The sporulation of B. cereus at 25°C could result in high amounts of spores however the sporu-
lation at 43°C for 2 weeks could be effective to produce thermal resistant spores.
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Fig. 1. Spore populations (Log,,CFU/ml) cultured on various
types of agar media for 14 to 42 days at three different tempera-
tures (25, 37, or 43°C).
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Fig. 2. Light microscope photographs of Bacillus cereus ATCC10876 cultured on various kinds of agar media at ”S“C, 37°C, 43°C for
7days. (A) BCSA at 25°C, (B) BCSA at 37°C, (C) BCSA at 43°C, (D) BHI at 25°C, (E) BHI at 37°C, (F) BHI at 43°C, (G) NA at 25°C,
(H) NA at 37°C, (I) NA at 43°C, (J) PDA at 25°C, (K) PDA at 37°C, (1) PDA at 43°C.
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Fig. 3. Light microscope photographs of Bacillus cereus ATCC 10876 cultured on various kinds of agar media at 25°C, 37°C, 43°C for 14
days. (A) BCSA at 25°C, (B) BCSA at 37°C, (C) BCSA at 43°C, (D) BHI at 25°C, (E) BHI at 37°C, (F) BHI at 43°C, (G) NA at 25°C, (H)
NA at 37°C, (I) NA at 43°C, (J) PDA at 25°C, (K) PDA at 37°C, (L) PDA at 43°C.
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Fig. 4. Light microscope photographs of Bacillus cereus ATCC 10876 cultured on various kinds of agar media at 25°C, 37°C, 43°C for 21
days. (A) BCSA at 25°C, (B) BCSA at 37°C, (C) BCSA at 43°C, (D) BHI at 25°C, (E) BHI at 37°C, (F) BHI at 43°C, (G) NA at 25°C, (H)
NA at 37°C, (I) NA at 43°C, (J) PDA at 25°C, (K) PDA at 37°C, (L) PDA at 43°C.
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Table 1. Thermal resistances of Bacillus cereus spores cultured
for 14 to 42 days at three different temperatures (25, 37, or 43°C)

Temperature (°C) Time (days) D-value (min)'
14 7.70 £ 0.53%
25 28 5.02+1.31%
42 5.13+0.744
14 8.21+0.44°
37 28 5.65 + 1.404
42 5.66 £0.514
14 537 +1.144
43 28 11.30 +£4.99*
42 9.61 +2.28"

'Data represent means + standard deviation of three measurements.
*Values followed by different letters within each temperature are
statistically different (P < 0.05).
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