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Inactivation Kinetics of Bacillus coagulans Spore
by the Combination of High Hydrostatic Pressure
and Moderate Heat

WANG Biao-Shi LI Bian-Sheng HUANG Juan ZENG Qing-Xiao
RUAN Zheng ZHU Zhi-Wei LI Lin

(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640)

Abstract: The combination effect of high hydrostatic pressure and moderate heat on the inactivation kinetics
of Bacillus coagulans spore in phosphate buffer and UHT (Ultra High Temperature) whole milk was inves-
tigated. The pressure come-up time and corresponding log-reduction of spore inactivation were considered
during pressure-thermal treatment. Bacillus coagulans spore had a much higher resistance to pressure in
UHT whole milk than in phosphate buffer. Survival data were modeled using the linear, Weibull and
log-logistic models to obtain relevant kinetic parameters. The tailing phenomenon occurred in all survival
curves, indicating the linear model was not adequate for describing these curves. The log-logistic model
produced best fits to survival curves, following by Weibull model.
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Media Initial tempe(ractzlre Pres(ﬁfea) Pressure comg?xglzime Logio (N/No)”
70+ 0.3 500 34+0.1 —-0.51 +£0.06"
70+ 0.3 600 4.6 0.1 —1.23 +0.06"

Buffer 80+ 0.5 400 3.1+0.1 —0.36 £ 0.06°

80+ 0.5 500 34+0.1 —-0.62 +0.08"

80+0.5 600 4.6+0.1 ~1.77 £ 0.02

80+ 0.5 500 34+0.1 -0.57 £ 0.14°

Milk 80£0.5 600 4.6£0.1 ~1.63 £0.07°
(P<0.05)
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Fig. 2 Survivor curves for Bacillus coagulans spore in phosphate buffer by high hydrostatic pressure and moderate heat

Note:A: 80°C; B:70°C
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Fig. 3 Survivor curves for Bacillus coagulans spore in phosphate buffer and UHT whole milk by high hydrostatic pressure and
moderate heat.( A: 600 MPa and 80 ; B: 500 MPa and 80 )
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Table 2 Model parameters of linear, Weibull and log-logistic models under various treatment conditions

Linear Weibull Log-logistic
Initial Pre
Media  tempe- ~ ssure D MSE R’ b n MSE R’ A c T MSE R’
rature (MPa)
Q®)
80 600 6.410 1733 0.824 -1.766 0.201 0.013 0.955 3935 -1.692 0.400 0.004 0.989
80 500 5263 2.116 0.831 -1.840 0.235 0.074 0.856 -4.079 -2.824 0.446 0.024 0.961
Buffer 80 400 6.494 0940 0.884 -1.240 0.298 0.030 0.929 -5.107 -1.743 1.023 0.029 0.942
70 600 7.092 1.166 0.866 -1.146 0.240 0.007 0981 -16.506 -2.663 3.620 0.009 0.979
70 500 6.289 1222 0.865 -1.518 0.245 0.018 0.943 -3.983 -0.868 0.557 0.007 0.981
80 600 5.882 1.713 0.829 -1.496 0.275 0.051 0913 -3.868 -2.539 0.527 0.012 0.983
Milk 80 500 5.848 1.179 0.876 -1.090 0.384 0.084 0.916 4.638 -2.760 0.825 0.049 0.961
4 %iﬁ 150 s,

log-logistic
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