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Fig.1 Inactivation of Bacillus subtilis spores by potassium sorbate—assisted HPTS treatment
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Table 1 Kinetic model fitting curve parameters
L AL BR 4T 2 B — B FHHFER Weibull 3 /1 524 A Log-Logistic 3 /) 5 & A
W E g+ (100 mL)™ D R? b n R? p q m R?

0 65 5.834 0.880 0.533 0.616 0.958 -3.527  14.983 0.344 0.993

75 4.175 0.862 0.825 0.581 0.962 -4.895  13.221 0.341 0.991

0.1 65 5.267 0.873 0.668 0.574 0.980 -3.901  10.309 0.309 0.979

75 3.726 0.832 1.088 0.526 0.976 -5.447 9.994 0.323 0.983

0.2 65 4.658 0.848 0.841 0.537 0.983 -4.366 9.645 0.315 0.980

75 3.331 0.757 1.489 0.456 0.964 -5.8905 11414 0.394 0.986
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Fig.2 Correlation analysis between measured and predicted values of spore killing effect

of potassium sorbate—assisted HPTS
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Table 2 Kinetic model fit parameter and correlation equation

B e s A, B RMSE R
— R AR y=1.091+1.218x 1.257 0.858 0.807 0.849
Weibull 3 4 5 45 y=-0.273+0.930x 1.090 1.020 0.302 0.951
Logistic # % & £ y=0.160+1.034x 1.048 0.977 0.156 0.989
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Fig.5 Morphological changes of spores after potassium sorbate—assisted HPTS treatment
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Study on Bactericidal Kinetics and Application of Potassium Sorbate Assisted HPTS to Spores

Wu Sirui, Yang Jie, Li Jiajia, Wang Xujuan, Xin Weishan, Zhang Zhong
(College of Food Science and Engineering, Ningxia University, Yinchuan 750021)

Abstract In this paper, the inactivation kinetics of potassium sorbate—assisted high pressure thermal sterilization (HPTS)
on Bacillus subtilis spores were studied. First—order kinetics model, Weibull and Log—logistic kinetics models were used
to fit the inactivation curve of B. subtilis spores by potassium sorbate —assisted HPTS. By analysis of precision factor
(Ay), bias factor (B;), root mean square error (RMSE), coefficient of determination (R?), In the three models, Log—
logistic Kinetic model fitted best the spore sterilization effect of potassium sorbate —assisted HPTS (R*=0.986). When
potassium sorbate (0.2 g/100 mL) assisted HPTS (600 MPa, 75 °C, 25 min), the inactivation effect was the best, and the
spore inactivation was 6.10 lg (CFU/mL). Potassium sorbate assisted HPTS treatment was applied to the inactivation of
spores in muskmelon juice, it was found that the browning degree was significantly reduced, after 28 days of storage,
the absorbance of potassium sorbate (0.1 g/100 mL) assisted HPTS (600 MPa, 75 °C, 25 min) at 420 mn reached 0.093,
The absorbance of the HPTS-treated control sample was 0.058. Scanning electron microscope was used to observe the
microstructure of Bacillus subtilis spores in muskmelon juice before and after treatment, and it was found that the mor-
phological structure of the spores changed after treatment. In conclusion, potassium sorbate assisted HPTS has significant
application value.

Keywords potassium sorbate; HPTS; Bacillus subtilis spores; bactericidal kinetics



