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Efficacy of Chemical Sanitizers in Reducing Levels of Foodborne Pathogens
and Formation of Chemically Injured Cells on Cabbage
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“Food Safety Research Division, Korea Food Research Institute, Gyeonggi—do 463-420, Korea

Abstract

This study was conducted to investigate effects of chemical sanitizers on inhibiting foodborne pathogens,
such as Listeria monocytogenes (L. monocytogenes), Salmonella Typhimurium (S. Typhimurium), and
Escherichia coli O157:H7 (E. coli O157:H7), on cabbages. Cabbages were inoculated with the culture cocktail
of pathogens and treated with water, 100 ppm commercial chlorine, and 50, 100, and 200 ppm chlorine dioxide
(Cl10y) for 1, 5, and 10 min at room temperature (22+2°C). Treatments with water did not significantly reduce
levels of three pathogens whereas other treatments with chemical sanitizers significantly reduced levels of
three pathogens. Treatment with 200 ppm ClO; for 10 min was the most effective at inhibiting pathogens and
reduction levels were 1.90, 1.92, and 1.98 log CFU/g for L. monocytogens, S. Typhimurium, and E. coli O157:H7,
respectively. Levels of reduction were increased with the increase of ClO2 concentrations. When chemically
injured cells were investigated, there were no significant differences on the levels of injured cells between
before and after treatment with commercial chlorine and ClOs. These results suggest that ClO2 can be used
as an alternative sanitizer for reducing pathogens on fresh produces.
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Table 1. Populations (Logio CFU/g) of E. coli O157:H7 and injured E. coli 0157:H7 inoculated on cabbage before and after
treatment with water (control), commercial chlorine sanitizer, or chlorine dioxide (ClO;) for 1, 5, and 10 min at room temper-
ature (22+2°C) and enumerated using SMAC and SPRAB, respectively

Time Culture Treatments

(min) medium” Water Commercial chlorine 50 ppm ClO, 100 ppm ClOs 200 ppm ClO;
0 4.83+0.45"" 4.83+0.45" 4.83+0.45% 4.83+0.45" 4.83+0.45"
1 SMAC 431 iO.SZi"‘?) 3.94i0.13£2b 3.93i0.29§:’ 3.69i0.09:; 3.29i0.16gc
5 : 4.35+0.35™ 3.92+0.21 3.84+0.24 3.56+0.07 3.10+0.14%
10 4.37+0.38* 3.89+0.21"" 3.72+0.32"* 3.37+0.19% 2.85+0.10™
0 5.28+0.20% 5.28+0.20" 5.28+0.20% 5.28+0.20" 5.28+0.20%
1 SPRAB 4.78i0.17:a 4.45i0.09zbb 4.43i0.08:bb 4.27i0.11£ib 3.54i0.2ogc
5 4.67+0.35% 4.45+0.225 4.34+0.08% 4.05+0.13 3.43+0.20%
10 4.63+0.32" 4.31+0.34% 4.27+0.08%" 3.83+0.30°" 2.98+0.03%

"Means with the same letter within a column are not significantly different (p>0.05).
?)Means with the same letter within a row are not significantly different (p>0.05).
YSMAC: Sorhitol MacConkey agar for E. coli O157:H7, SPRAB: Sorbitol phenol red agar base for injured E. coli O157:H7.
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Table 2. Populations (Logio CFU/g) of L. monocytogenes and injured L. monocytogenes inoculated on cabbage before and
after treatment with water (control), commercial chlorine sanitizer, or chlorine dioxide (ClO2) for 1, 5, and 10 min at room
temperature (22+2°C) and enumerated using OAB and OV-OAB, respectively

Time Culture Treatments

(min) medium® Water Commercial chlorine 50 ppm ClO; 100 ppm ClO2 200 ppm ClO,
0 4.85+0.86"" 4.85+0.86% 4.85+0.86% 4.85+0.86% 4.85+0.86"
1 OAB 4.48+0.37" 4.38£0.92 4.30+0.53M 3.94+0.4275 3.48+0.36™
5 4.59+0.59 4.22+0.45" 410056 37405225 3.39+0.28"
10 458+0.63 4124052 4.1240.45 3.11+0.33% 2.94+0.10"
0 5.22+0.64% 5.22+0.64% 5.22+0.64% 5.22+0.64% 5.22+0.64%
1 OV-OAB 4.84i0.53:’ 4.38i0.58i’“‘b 4.50i0.76i*" 4.25i0.43:“; 3.79i0.43;:
5 5.03+0.69 4.44+0.64™ 4.31+0.68%% 4.13+0.48% 3.60+0.30
10 4.90+0.714 4.23+0.54%" 4.09+0.674" 3.95+0.57%" 3.31+0.50%"

"Means with the same letter within a column are not significantly different (p>0.05).

2 B . . . o pe .

“Means with the same letter within a row are not significantly different (p>0.05).

YOAB: Oxford agar base with antimicrobial supplement for L. monocytogenes, OV-OAB: selective over-lay agar method using

OAB for injured L. monocytogenes.

Table 3. Populations (Logio CFU/g) of S. Typhimurium and injured S. Typhimurium inoculated on cabbage before and after
treatment with water (control), commercial chlorine sanitizer, or chlorine dioxide (Cl0O;) for 1, 5, and 10 min at room temper-

ature (22+2°C) and enumerated using XLD and OV-XLD, respectively

Time Culture Treatments

(min) medium® Water Commercial chlorine 50 ppm ClO; 100 ppm ClIO2 200 ppm ClO»
0 458+0.41" 458+0.414 458+0.414 458+0.41* 458+0.41%
1 <D 3.93+0.33% 3.58+0.15%" 3.61£0.41%" 3.67+£0.47%" 3.25+0.31%
5 4.02+£0.39% 3.59+0.275® 3.66+0.27%" 3.59+0.45%" 2.96+0.48"
10 3.90+0.28" 3.64+0.33" 3.7040.19% 3.4340.44" 2.66+0.35""
0 5.49+0.46" 5.49+0.46" 5.49+0.46% 5.49+0.46" 5.49+0.46%
1 OV-XLD 5.16i0.602a 4.46io.13;"l 4.68i0.18;zb 4.40i0.24;:’ 3.62i0.13§c
5 5134051 462+0.37°" 451+0.13 4.24+0.22% 350+0.18%
10 5.21+0.614 4.60+0.43%" 4.36+0.18" 410+0.13 3.2940.19

UMeans with the same letter within a column are not significantly different (p>0.05).

YMeans with the same letter within a row are not significantly different (p>0.05).
IXLD: xylose lysine desoxycholate agar for S. Typhimurium, OV-XLD: selective over-lay agar method using XLD for injured

S. Typhimurium.
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