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Effect of pasteurization on spore inactivation of Bacillus subtilis

CHEN Hong, YANG Shujun, LIU Mengyao,ZHANG Yiping, WANG Hailei
College of Life Sciences,Henan Normal University , Xinxiang 453007 , China

Abstract ; [ Objective] To improve the efficiency of pasteurization on the spore inactivation of Bacillus subtilis 168.

[ Methods] The changes in spore count and sporulation rate of B. subtilis 168 under different pasteurization

conditions were determined, and the spore survival rate after synergistic treatment of pasteurization with different

sanitizers (H,0,, nitrite, glutaraldehyde, povidone-iodine) was also measured to analyze the spore inactivation

efficiency. [ Results] When B. subtilis 168 was subjected to pasteurization at 95 °C for 15 min at the late

(T#% 63 W)
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acids (FAA), flavor nucleotides and organic acids, as well as taste activity value ( TAV), equivalent umami
concentration ( EUC) and taste intensity ( 7). Combined with electronic tongue and electronic nose, gas
chromatography-ion mobility spectrometry ( GC-IMS) was adopted to analyze the evolution of volatile organic
compounds ( VOCs). [ Results] Targeted enzymatic hydrolysis significantly increases the contents of key flavor
substances such as TCA-soluble peptides, FAA and flavor nucleotides ( P<0.05). In the enzymatic flavor base,
the TAV of glutamic acid increases significantly from 4. 71 to 11.74 (P<0.05) , the EUC rises from 1.46 ¢ MSG/
100 g to 5. 31 g MSG/100 g, and its TI is approximately 3. 6 times that of the original Ruditapes philippinarum
cooking liquid. Electronic tongue analysis shows that the umami and richness of the enzymatic flavor base are
significantly enhanced. Electronic nose-PCA reveals remarkable differences in odor intensity of the cooking liquid
pre- and post-enzymatic hydrolysis, confirming that targeted enzymatic hydrolysis effectively alters its volatile flavor
profile. A total of 72 VOCs are qualitatively identified by GC-IMS. The contents of flavor substances such as
esters, aldehydes, ketones and furans in the enzymatic flavor base increase significantly, while the contents of
undesirable flavor substances like isobutanol and triethylamine decrease obviously. [ Conclusion ] Targeted
enzymatic hydrolysis can not only improve the umami quality of Ruditapes philippinarum cooking liquid, but also
endow it with diverse composite flavor characteristics of fruity and fatty aromas.

Key words: Ruditapes philippinarum cooking liquid ; targeted enzymatic hydrolysis; flavor characteristic ; volatile

organic compounds
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(E#% 39 W)

logarithmic growth phase (8 h of culture) , it exhibited the best spore inactivation effect, with the final spore count
and sporulation rate being 7 log CFU/mL and 1%, respectively. In addition, although this treatment did not
completely inhibit the proliferative activity of residual bacterial cells, it significantly reduced their spore-forming
ability. Compared with pasteurization alone, there was no significant change in the spore survival rate of B. subtilis
168 when pasteurization was combined with H,0,. However, the spore survival rate of B. subiilis 168 was
significantly reduced when pasteurization was combined with nitrite, glutaraldehyde, or povidone-iodine,
respectively. Among them, the combination of pasteurization with nitrite or glutaraldehyde achieved a significant
spore inactivation effect within a short time (90 min) , with the spore survival rate being approximately 20% ~30% ,
while it required 4 h of synergistic treatment with povidone-iodine to achieve a similar inactivation effect.
[ Conclusion] Both nitrite and glutaraldehyde can significantly improve pasteurization’ s effectiveness in the spore
inactivation of B. subtilis 168.

Key words : pasteurization ; Bacillus subtilis ; spore inactivation ; sanitizer
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