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Bactericidal Effect of Electrolyzed Activated Water Prepared at Different
Water Temperatures on Gram-Positive and Gram—-Negative Bacteria

Jeong Min Lee!, Hyun-Jung Chung?, and Woo Suk Bang'

! Department of Food and Nutrition, Yeungnam University
“Department of Food and Nutrition, Inha University

ABSTRACT Electrolyzed activated water (EAW) has been reported to exhibit strong bactericidal effects on foodborne
microorganisms. However, the disinfection efficacy of EAW is affected by factors such as water source and hardness.
This study investigated bactericidal effects of EAW against three gram-positive (Bacillus cereus, Listeria monocytogenes,
and Staphylococcus aureus) and three gram-negative (Cronobacter sakazakii, Escherichia coli O157:H7, and Salmonella
Enteritidis) foodborne pathogens. Six strains were treated with EAW prepared at different water temperatures (4, 22,
and 40°C) for 15 min, and D-values were generated. The results show that the lowest D-values for Lis. monocytogenes
by EAW produced at 4°C and 40°C were 6.60 and 1.57 min, respectively. The lowest D-value for Sal. Enteritidis
by EAW produced at 22°C was 2.92 min. D-values of all strains treated by EAW produced at 40°C decreased sig-
nificantly compared to those treated by EAW produced at 4°C (P<0.05). These results demonstrate that applying
EAW produced at warm temperature is more effective for reducing foodborne pathogens for food safety.
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Table 1. Physicochemical properties of sterilized distilled water and electrolyzed activated water

Treatment Temperature (°C) ACC? (mg/L) pH ORP? (mV)
4 ND? 4.75+0.16" 452.7+3.45

DWY 22 ND 4.98+0.23 423.9+5.11
40 ND 4.8740.18 424.8+7.48

4 83.042.74 5.3620.52 850.5+9.66

EAW” 22 118.3+2.89 6.06£0.09 788.846.71
40 120.0+0.00 6.83+0.12 770.68.86

YValues are mean+SD. ?Available chlorme concentration. )Ox1dlzat10n reduction potential.

YSterilized distilled water (control).
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Fig. 1. Survival curves of foodborne pathogens treated by EAW prepared at different water temperatures. B. cereus ATCC 13061
(A), C. sakazakii ATCC 29544 (B), E. coli O157:H7 ATCC 35150 (C), L. monocytogenes ATCC 19115 (D), S. aureus ATCC
43300 (E), and Sal. Enteritidis ATCC 13076 (F). : EAW prepared at 4°C, o: 22°C, and ¥: 40°C. The bars showed standard deviation

of triplicate assays.

7150l A% Aoz A7Hsi
A 5FE QY= B x| e zt #39 D #e
Table 20 YEFHSIE. 4, 22, 40°C] && o]

&3t A4
3 Aol Aeld £ coli O157:H79] D -2 7H2} 14.02,
3.74, 2.32%01Q o™ S aureus®] D S Z+7; 2561,
3.16, 2.298 2 2 Yelt}. L. monocytogenes= 4°C}
40°Ce] &5 ol&3te A HalgelA 27t 6.60%,
1.57%22 7 W& D @S YEhll e, 22°ColA &

Sal. Enteritidis7} 2.92%- 02 714 2+& D S YJeud
Y. B. cereus®} L. monocytogenes= A3|55E WA=
=9 %7t F7hskel et D gho] frold o g sttt
(/X0.05). C. sakazakii, E. colif O157:H7, S. aureus, Sal.
Enteritidis &9 &%=7} F7Fsel wel D gho] 3F4313l
S, 22°Coll A 40°CY] &8 o] §3te] A #slgrol A
gt #FE9 D w2 FoAA 2ozt ERA] sttt
(~0.05).



Y
4
)
l

AT

=y

o] A &y} 1231

Table 2. D-values of foodborne pathogens treated by EAW prepared at different water temperatures

D-value (min)

Strain 4°C 22°C 40°C
B. cereus 11.1442.95%H2 4.78+0.16 1.63£0.39™*
C. sakazakii 10.0643.63"" 4.06+0.91° 2.24+0.30™*
E. coli O157:H7 14.0243.40"® 3.74+0.47%A 2.3240.25%
L. monocytogenes 6.60+1.25* 4.55+0.21°" 1.57+0.36™*
S. aureus 25.61+2.69 3.16£0.23"* 2.2940.95%*
Sal. Enteritidis 20.7246.79® 2.92+0.14* 1.86+0.28*

YValues are mean+SD.

*Means followed by different letters within each column (a-¢) and row (A-C) signify statistical differences at P<0.05.
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