
Accepted Manuscript

The efficacy of chemical sanitizers on the reduction of Salmonella Typhimurium and
Escherichia coli affected by bacterial cell history and water quality

J.L. Banach, H. van Bokhorst-van de Veen, L.S. van Overbeek, P.S. van der Zouwen,
H.J. van der Fels-Klerx, M.N. Nierop Groot

PII: S0956-7135(17)30286-4

DOI: 10.1016/j.foodcont.2017.05.044

Reference: JFCO 5650

To appear in: Food Control

Received Date: 27 December 2016

Revised Date: 28 May 2017

Accepted Date: 29 May 2017

Please cite this article as: Banach J.L., van Bokhorst-van de Veen H., van Overbeek L.S., van der
Zouwen P.S., van der Fels-Klerx H.J. & Groot M.N.N., The efficacy of chemical sanitizers on the
reduction of Salmonella Typhimurium and Escherichia coli affected by bacterial cell history and water
quality, Food Control (2017), doi: 10.1016/j.foodcont.2017.05.044.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.foodcont.2017.05.044


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

The efficacy of chemical sanitizers on the reduction of Salmonella Typhimurium and 1 

Escherichia coli affected by bacterial cell history and water quality  2 

J.L. Banacha, H. van Bokhorst-van de Veenb, L.S. van Overbeekc, P.S. van der Zouwenc, H.J. 3 

van der Fels-Klerxa, M.N. Nierop Grootb 4 

a RIKILT Wageningen University & Research, P.O. Box 230, 6700 AE Wageningen, The 5 

Netherlands  6 

b Wageningen Food and Biobased Research, P.O. Box 17, 6700 AA Wageningen, The 7 

Netherlands 8 

c Wageningen Plant Research, P.O. Box 16, 6700 AA Wageningen, The Netherlands 9 

*Corresponding author. E-mail address: jen.banach@wur.nl (J.L. Banach) 10 

Highlights 11 

• Chlorine dioxide has similar effects as sodium hypochlorite during produce washing. 12 

• Silver-copper has longer microbial inactivation kinetics than ClO2 and NaClO. 13 

• Bacterial cell history did not affect the efficacy of studied sanitizers.  14 

• Organic load, water temperature, and pathogen attachment/release affect sanitizers.  15 

• Minimum effective sanitizer concentrations are low but help control water quality. 16 

Abstract  17 

Washing fresh produce with potable water helps to remove microorganisms, providing about 18 

a 1- to 2-log reduction, but this process can also pose an opportunity for cross-contamination 19 

of bacteria in the washing tank. The objective of this study was to evaluate the efficacy of 20 

three chemical sanitizers, sodium hypochlorite, chlorine dioxide, and a silver-copper solution 21 

on the reduction of S. Typhimurium and extended-spectrum beta-lactamase (ESBL) E. coli as 22 
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