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Abstract:
assessment, such as Listeria monocytogenes, Salmonella spp. Strain-to-strain variation is defined as the inherent differences

Strain variability is one of the most important factors to influence the accuracy of foodborne pathogens risk

among identically treated strains of the same microbial species. The differences cannot be eliminated by changing test methods
or improving test protocols. This review addresses presently related studies of strain variability. Based on the effect of strain
variability on the outcome of risk assessment, we summarize sources of variabilities in food chain, strain phenotypic
variabilities and the methods to integrate strain variability in growth and inactivation into predictive modelling, and indicate
the inadequacies in the study of strain variability. We suggest further study the mechanism of strain variability, expand the
comparison of variability among different sources, and integrate the variability of gene expression, protein and cell
metabolism into the predictive modelling.
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Table 1 Relevant researches about strain growth or inactivation variability

Strain

Strains Conditions Parameters References
numbers
Vibrio parahemolyticus 17 Temperature I [9]
Escherichia coli 48 Temperature, acid adaptation D-value [10]
Salmonella 30 Temperature, acid adaptation ~ Population reduction, scale parameter, [11]
shape parameter
Vibrio parahemolyticus 50 pH, NaCl L [12]
Listeria monocytogenes 20 Temperature, pH, oy, Lmaxs PHminy INaCl]maxs Trmin [7]
undissociated acid
Listeria monocytogenes 20 Temperature D-value, z-value [6]
Escherichia coli 188 Temperature, pH, lactic acid Growth/no growth probability [13]
Salmonella 60 pH, ay e [14]
Staphylococcus aureus 34 Temperature Ay Himas O [15]
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Fig. 2 Magnitude of variability in thermal resistance
variability of Listeia monocytogenes, Salmonella and
Bacillus cereus strains. Black box represents
variability of the three species obtained by one single
study. Data were from Aryani et al.[y, van Asselt et
al."®! Helgason et al.™® and Schmidt et al.™¥. Grey
box represents variability of the two species obtained
by the meta-analysis. Data were from Gurtler et al.*”!
and van Asselt et al.?. The figures above the box
represent the number of strains.
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