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Study on Inactivation Mechanism of Bacillus subtilis Spores by HPTS
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Abstract: In order to explore the inactivation mechanism of Bacillus subtilis spores by
high-pressure thermal sterilization (HPTS) combined with different mass concentrations of Nisin,
the spore survival rate, nucleic acids leakage, inner membrane permeability and spore composition
changes after treatment were studied by plate counting, ultraviolet spectrophotometry, flow
cytometry and attenuated total reflection Fourier transform infrared spectroscopy (ATR-FTIR). The
results showed that the disinfectant effect of HPTS combined with Nisin was higher than that treated
by HPTS alone. The spore survival rate decreased by 6.30 after 20 min under 550 MPa at 75 C
combined with 500 mg/L Nisin. It was found that the permeability and damage of spore inner
membrane increased, and the content leakage amount increased, while spore nucleic acid,
peptidoglycan, cell wall and other components changed. HPTS combined with Nisin treatment could
effectively destroy the water permeability barrier of inner spore membrane, change the structure of
spore membrane lipid, nucleic acid and polysaccharide, reduce the resistance of spore, affect the
metabolism of spore and inactivate the spore. This study provided a theoretical basis for HPTS
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combined with Nisin to inactivate Bacillus subtilis spores, promoting the application of HPTS in

food processing.
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Fig. 5 Secondary-derivative of Bacillus subtilis spores before and after the treatment of HPTS combined with Nisin
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