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Effects of High Pressure Thermal Sterilization Combining with Glucose
on the Sterilization of Bacillus subtilis

ZHANG Zhong, ZHANG Bianfei, SHANG Binling, Bl Ke, YANG Jie, LIU Yue, XIN Weishan
(College of Food Science and Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: The effects of high pressure thermal sterilization (HPTS) combined with glucose on the
sterilization effect and the impact on the inner membrane of Bacillus subtilis spores were
investigated. The sterilization effect, ion release, intimal permeability, and membrane structure
stability of Bacillus subiilis spores were studied through plate counting, conductivity measurement,
flow cytometry analysis, and Fourier transform infrared spectroscopy analysis. The results showed
that the Ig value of inactivation rate of spores reached 4.64 with HPTS treatment of 600 MPa and 75
‘C, while the addition of 60% mass fraction glucose reduced the lg value of inactivation rate of
spores by 2. As the mass concentration of glucose increased, the ion release of spores decreased
significantly (P<0.05). The result of flow cytometry showed that the proportion of the positive region
(M2) in the sample under 600 MPa and 75 ‘C with 60% mass fraction glucose treatment was 92.88%,

indicating a significant increase in the intimal permeability of spores(P<0.05). By analysis of infrared

Yfs B E: 2021-09-28
EE&TH. HEAREFILESTH (31760474,31460410)
EZB/A: = P (1977—), B W+ B2 s A 0, 28 SR AR PO TR RS, E-mail : zhangzhong99@126.com

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 5 2023



4

E#FR

o
AR

F b %,

L AR H AL FTAATH 00 F R AR

spectroscopy in the 3 000~2 800 cm™ band, it was found that compared to the HPTS treatment alone,

HPTS combining with glucose resulted in a significant reduction in the absorption peak intensity of

the characteristic functional group —CH,/—CH; in the inner membrane of spores. Glucose

contributed to the stability of inner membrane structure of spores. Therefore, the mass concentration

of glucose has an important influence on the inactivation effects of HPTS on Bacillus subtilis spores.

Keywords: high pressure thermal sterilization, spore, cell membrane, glucose
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Table 2 Conductivity values of spore suspension treated under HPTS combined with different mass fraction of glucose
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600 MPa .25°C 12.510+0.002 22.800+0.005 15.530+0.002 11.510+0.003
600 MPa .65°C 21.400+0.003 16.340+0.002 12.790+0.001 12.390+0.004
600 MPa .75°C 25.600+0.002 9.200+0.001 3.100+0.002 2.980+0.001
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Fig. 3 Effect of HPTS combined with different mass fraction of glucose on the intimal permeability of Bacillus subtilis
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