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Effect of Electrolyzed Oxidizing and Reducing Water on the Reduction of Pesticide Residue and Microbial
Contamination in Yardlong Bean
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Abstract

The comparison of electrolyzed oxidizing (EQ) water and electrolyzed reducing(ER) water to reduce
pesticide residue and microbial contamination in Yardlong bean was carried out. Electrolyzed water was
generated by electrolysis from 5% NaCl solution, which produced the EO water [pH 3.3 : ORP 233 mV] and ER
water [pH 11.6 : ORP 260 mV]. Reduction percentage of pesticide residue, total microbial count and Escherichia
coli after Yardlong bean washing with both EO and ER for 5, 10, 15, and 30 minutes and with distilled water
(control) were investigated. The highest efficacy of using ER water washing for 30 minutes was found to reduce
pesticide residue by 75.63% and decontamination of total microbial count and E.coli by 5.52 CFU/ml and 0.14
CFU/ml, respectively. EO water treatment could reduce pesticide 20.91% and could achieve highest efficacy on
decontamination of total microbial growth with absence of E.coli. However, the control could reduce pesticide
34.41% and had still high microbial population (16.8 CFU/mI).There were no significant changes on percentage
of weight loss, vitamin C, chlorophyll content and visual appearance in all treatments. Thus, ER water could be
used for a combined usage with EO water to enhance microbial reduction and eliminate pesticides in vegetables.
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Figure 1 Schematic presentation of the Electrolyzed water system
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Figure 2 Effect of electrolyzed oxidizing (EO) water and electrolyzed reducing (ER) water to reduce pesticide
residue in Yardlong bean
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Figure 3 Effect of electrolyzed oxidizing (EO) water, electrolyzed reducing (ER) water and control (DW) to

inactivate total microbial growth (A) and E.coli (B)

Table 1

after washing with EO water, ER water and control (DW).

Percentage of weight loss, vitamin C, chlorophyll content , and visual appearance in Yardlong bean

Washing time
Treatment 0 (min) 5 (min) 10 (min) 15 (min) 30 (min)
Control (DW) 0.22a 0.27a 0.38a 0.23a 0.27a
% Weight loss ER 0.26a 0.26a 0.36a 0.26a 0.42a
EO 0.25a 0.39a 0.32a 0.39a 0.30a
Control (DW) 31.31a 30.20a 30.87a 29.87a 30.40a
Vitamin C ER 30.64a 30.48a 30.69a 31.04a 30.78a
(mg/100g) EO 30.61a 30.79a 31.34a 29.71a 30.28a
Chlorophyll content  Control (DW) 0.03a 0.02a 0.02a 0.02a 0.02a
(mg/100FW) ER 0.03a 0.02a 0.02a 0.02a 0.03a
EO 0.02a 0.02a 0.03a 0.03a 0.02a
Control (DW) 4.67a 4.33a 4.33a 4.00a 4.00a
Visual appearance ER 4.67a 3.67a 3.67a 3.33a 3.33a
EO 4.67a 3.67a 3.67a 3.67a 3.67a

Values are the means of 3 replicated measurements the different letters indicate significant differences (P < 0.05) and comparison of

means was performed using Duncan’s multiple comparison test.
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