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Efficacy of slightly acidic electrolyzed water as a novel non-thermal sanitizer for

72 H | microbiological food safety control
(EEMERAIC L DREES - HEICET AHE)

Despite advances in hygiene, consumer knowledge, food treatment and processing, food bome
diseases mediated by pathogenic microorganisms still represent a significant threat to public health
worldwide. Therefore, developing effective method for reduction or elimination of such pathogens
from food and agricultural products in the food industry is of utmost importance.

The objective of this research was to evaluate the potential of Slightly Acidic Flectrolyzed Water
(SAEW) as a novel non-thermal sanitizer for both in vitro microbial inactivation and its real-time
post-harvest application on inactivation of mlcroorgamsms from different food and agricultural
produces (in vivo). The obtained results are listed below.

1. The effects of storage conditions and time on the properties of SAEW responsible for its
antimicrobial activity (pH, oxidation reduction potential; OPR, and available chlorine
concentration; ACC) were assessed. SAEW was found able to maintain its ACC, pH and ORP for
a period of 14 days when stored in a full and closed container, indicating that its antimicrobial
activity would remain intact during storage.

2. The in virro inactivation efficacy of SAEW against food pathogens of public health significance
was examined. SAEW demonstrated a strong anti-microbial activity against pure cultures of
Salmonella spp, Staphylococcus aureus and Escherichia coli and their population were reduced
by >5 logCFU/ml after 60 -90 seconds of exposure. Its efficacy against food-borne pathogens in
vitro was compared to strong acidic electrolyzed water (StAEW) and NaOC]! solution. Despite of
its low ACC, SAEW demonstrated similar or higher efficacy against the tested pathogens.

3. The bactericidal effectiveness of SAEW against food-borne pathogens of most public
significance present on different fruits and vegetables (in vivo) was evaluated and results are
presented. SAEW effectively reduced the population of aerobic microflora present on spinach
(Spinacia oleracea L.) by more than 2 logCFU/g for a 5-min contact time. It was further
evaluated for its decontamination efficacy of Japanese mustard green (Brassica Japonica) from
E.coli and its efficacy was compared to NaOCL About 1.64 logCFU/g reduction of E.coli was
achieved by SAEW and was again not significantly different from NaOCI. The effect of SAEW
on decontamination of ready-to-eat vegetables and sprouts commonly consumed in Japan was
examined to seek the possibility of its application on the fresh-cut industry. SAEW significantly
reduced the total aerobic mesophilic bacteria from Chinese celery, lettuce and daikon sprouts by
= 2.5 logCFU/g relative to un-treated samples, while the population of E.coli and Salmonella spp
was effectively reduced by about 3 logCFU/g. SAEW and NaOC]! solution showed no significant
sanitization difference during this test. Sanitization potential of SAEW against FE.coli and
Salmonella spp. inoculated was further investigated and >2 logCFU/g reduction of their
population was achieved by SAEW treatment and its effect was equivalent to that of NaOCI.

Findings of this research demonstrate that SAEW is a potential sanitizer that would be used as an

alternative for StAEW and NaOC] solution in the fresh fruit and vegetables industry.
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