Introduction: Due to the low infective dose of pathogenic Escherichia coli and its ability to survive in meat and dairy products, there is a need for quantitative tools for assessing the risk associated with E. coli. 
Purpose: Develop a predictive model for the effects of temperature, a(w) and strain variability on the growth and growth boundaries of E. coli. 
Methods: The probabilistic model is based on a cardinal-type model with an interaction term for improved accuracy. To account for strain variability, distributions (derived from literature data) were used for model parameters instead of single values. The growth rates and growth boundaries were predicted by means of Monte Carlo simula​tions and model outputs compared literature data in broth or in milk (1782 records). Growth curves were also generated for O157:H7 and O26:H111 strains in milk and mascarpone. 
Results: Based on data for 22 strains, the means of distributions for the minimum, optimum, and maximum growth temperatures are 5.0, 40.2 and 47.8 respectively. The mean for a(wmin) was set to 0.953. The lower limit of the predicted growth boundary closely agrees with the experimental transition between no growth and growth conditions. The μ(max)-values of pathogenic and non-pathogenic E. coli in broth and dairy products also fall within limits of prediction. Phenotypic responses of commensal and Shiga toxin-producing E. coli (STEC) strains were found to overlap. However, specific serotype behaviour was also observed: for instance, the O26:H111 strain exhibited extended lag time (15-fold increase) at a(w) 0.97 compared to the O157:H7 strain. 
Significance: This probabilistic model can improve risk assess​ment of E. coli in near neutral pH products and serve as a basis for incorporating other environmental factors (pH, organic acids) for broader applicability
