Review

The study demonstrates experimentally validating D- and z-values for Salmonella, Listeria monocytogenes, and shiga toxin-producing Escherichia coli (STEC) using a pilot plant-scale meat system, reinforcing confidence in USDA-FSIS guidelines. Its practical relevance is evident in supporting USDA Appendix A recommendations for pathogen control in deli-style roast beef, turkey breast, and ham. Additionally, the investigation into sub-lethal heating effects aligns with previous research, addressing concerns about increased heat tolerance in slow-cooked meats. Incorporating integrated lethality during cooling, the study provides a comprehensive assessment of pathogen reduction beyond conventional heating steps.


Suggested improvements: 

Statistical analysis: While the study presents p-values in some comparisons, a broader statistical framework (e.g., confidence intervals, regression models) could provide stronger insights into variations in D-values and pathogen reductions across different treatments.
Regression models were used for statistical analysis as part of the D-value determination experiments published in McMinn et al. (2018).  The same method of statistical analysis was used in this paper for the sub-lethal heating experiments where D-values where determined.  

 
Surface Dehydration and Its Impact on Lethality: The paper highlights the role of surface dehydration but does not quantify the extent to which it influences lethality.
As a validation study accompanying McMinn et al. (2018), these experiments were not designed to directly evaluate the effect of surface desiccation on Salmonella lethality.  The effect of surface dehydration on Salmonella has been reported previously and we felt it was important to cite those reported findings when discussing lethality observed in the boneless ham product with Listeria.  We have published a separate paper (Sindelar et al., 2021) which measured the effect of desiccation on Salmonella during impingement processing.


 



Limited Discussion on Variability in Meat Composition: Meat properties such as fat content, water activity, and protein structure influence heat resistance of pathogens. The study could benefit from discussing how these factors might contribute to differences in thermal resistance across products.
As a validation study accompanying McMinn et al. (2018), these experiments were not designed to directly evaluate the individual or interaction effects of product composition on pathogen lethality.  Products were formulated to be a worst-case scenario for pathogen survival (Low fat, high moisture, high pH)  We provide some background information on the impact that both intrinsic and extrinsic factors can have on pathogen survival in the Introduction (Lines 63-94)


Potential Bias in Model Predictions: The discrepancy between observed and predicted log reductions in Salmonella suggests that existing predictive models may not adequately account for sub-lethal heat exposure. This limitation should be explicitly acknowledged and discussed in greater detail.
This observation is explicitly acknowledged, beginning at Line 433.  
