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The aim of this study was to compare the heat resistance of Bacillus cereus spores with that of spores of dominant Bacillus species 
present in fermented soybean products and thereby optimize thermal treatment conditions of fermented soybean products to 

reduce risk of B. cereus contamination. For this, heat resistance of spores of six different species belonging to the genus Bacillus 
including B. subtilis, B. coagulans, B. licheniformis, B. pumilus and B. brevis as well as B. cereus was measured in a phosphate buffer. 
Consequently, B. cereus spores revealed the smallest D-values at all the tested temperatures of 100-112°C whereas B. licheniformis 
spores had the greatest D-values at temperatures in the range of 106-112°C. The spores of the other dominant Bacillus species showed 
similar or slightly smaller D-values than those of B. licheniformis at respective temperatures. Subsequently, heat resistance of spores of 
six species was determined in two types of fermented soybean products, Cheonggukjang and Gochujang products. In the fermented 
soybean products B. licheniformis spores revealed the greatest D-value at 112° C and one of either B. coagulans spores or B. brevis 
spores exhibited the greatest D-values at temperatures in the range of 103-109°C whereas B. cereus spores showed the smallest 
D-values at all the tested temperatures. Meanwhile, B. licheniformis spores had the highest z-values in both phosphate buffer and 
fermented soybean products followed by B. cereus spores. These results indicate that a mild thermal treatment would allow species-
selective inactivation of B. cereus spores, less affecting spores of the other Bacillus species.
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