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Abstract

Pathogens contaminated on the surface of utensils could contribute to the occurrence of outbreaks due to
cross—contamination to foods during the food preparation process. Therefore, the efficacy of chemical sanitizers
(chlorine-based and alcohol-based commercial sanitizers) and dry-heat (71°C) on inhibiting biofilms of five
foodborne pathogens (Escherichia coli O157:H7, Salmonella Typhimurium, Pseudomonas aeruginosa, Listeria
monocytogenes, and Staphylococcus aureus) on the surface of stainless steel and polypropylene were investigated
in this study. Initial populations of pathogens were 8.8~9.3 and 9.4~10.3 log CFU/coupon on the surface of
stainless steel and polypropylene coupon, respectively, and these populations were not significantly reduced
when they were treated with water for 5 min at room temperature. Treatments with chlorine sanitizer and
dry-heat were not effective on inactivating pathogens on the surfaces of stainless steel and polypropylene.
In contrast, treatments with alcohol sanitizer were very effective on inactivating pathogens on the surfaced
of stainless steel and polypropylene. Reduction levels ranged from 3.4 to 6.4 log and from 5.5 to 7.4 log
CFU/coupon in stainless steel and plastic coupons, respectively. From these results, alcohol-based sanitizer
could be used as a potential way for controlling microbial contamination on the surface of utensils, cooking
equipment, and other related environments.
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Table 1. Populations (Logio CFU/coupon)D of foodborne pathogens contaminated as attached cells on the surfaces of stainless
steel before and after treatment with water, chemical sanitizers, and heat (71°C) for 5 min

Treatment Escherichia coli Salmonella Pseudomonas Listeria Staphylococcus
catme O157:H7 Typhimurium aeruginosa monocytogenes aureus
None 4.81+0.45"? 5.34+0.72% 4.41+0.60" 4.20+0.76* 368+1.12"
Water 2.68+0.35" 2.84+0.62" 2.86+0.66™ 2.76+0.49" <2.48+0.00"
Chlorine sanitizer <2.48+0.45" <2.48”+0.00° <2.48+0.00° <2.48+0.00" <2.48+0.00"
Alcohol sanitizer <248+0.45" <2.48+0.00" <2.48+0.00° <2.48+0.00" <2.48+0.00"
Hydrogen peroxide sanitizer <248+0.45" <2.48+0.00" <2.48+0.00° 2.81+0.58" 2.58+0.17"
Quaternary ammonium sanitizer — <2.48+0.45" <2.48+0.00° 3.47+1.7225¢ 2.89+0.71° 2.74+0.45""
Heat (71°C) 4.48+0.45" 5.04+0.69" 4.15+0.80" 363+1.15"" 3.45+0.83""

})Data represent means =+ standard deviations of three measurements.
“Means with the different letters within a column are significant different (p<0.05).

YDetection limit=2.48 logiy CFU/coupon.
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Table 2. Population (Logio CFU/coupon)D of foodborne pathogens contaminated as a form of biofilm on the surfaces of stainless
steel before and after treatment with water, chemical sanitizers, and heat (71°C) for 5 min

Treatment Escherichia coli Salmonella Pseudomonas Listeria Staphylococcus
O157:H7 Typhimurium aeruginosa monocytogenes aureus
None 8.93+0.60"% 9.26+1.02*F 8.66+0.52% 8.83+0.48" 8.81+0.93*
Water 8.58+0.94" 8.78+0.75"" 8.06+£0.91" 7.96+2.06" 8.37+1.29""
Chlorine sanitizer 8.20+0.67" 6.42+0.725¢ 7.79+1.33" 8.10+1.31% 8.60+0.58"
Alcohol sanitizer <2.48Y +0.00" 5.06+3.14° 521+1.92° <2.48+0.00° 5.40+3.41"
Heat (71°C) 9.324+0.26% 9.4440.08* 8.60+0.714 9.32+0.16% 9.3940.04%

‘I)Data represent means+ standard deviations of three measurements.
YMeans with the different letters within a column are significant different (p<0.05).

YDetection limit=2.48 logiy CFU/coupon.
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Table 3. Population (Logio CFU/coupon)l) of foodborne pathogens contaminated as a form of biofilm on the surfaces of plastic
(polypropylene) before and after treatment with water, chemical, and heat (71°C) for 5 min

Treatment Escherichia coli Salmonella Pseudomonas Listeria Staphylococcus
O157:H7 Typhimurium aeruginosa monocytogenes aureus
None 10.25+0.98* 10.21+0.98" 9.85+0.72% 9.39+0.84% 9.63+1.06*
Water 9.04+1.18* 9.09+0.96" 9.19+1.01* 8.49+2.10% 855+0.81"
Chlorine sanitizer 8731514 6.49+3.22" 8.98+1.27°P 7.31+£2.48% 6.80+3.92%
Alcohol sanitizer 2.87+£0.92° 4.70+3.86" 3.40+1.65" 2.64+0.28" 2.97+1.43°
Heat (71°C) 9.93+0.70* 9.74+0.80" 9.30+0.83" 9.65+0.94" 9.36+£0.84"

‘I)Data represent means + standard deviations of three measurements.
YMeans with the different letters within a column are significant different (p<0.05).
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