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Abstract 

 
Botrytis cinerea and Penicilium expansum are one of the major causes of rotting in apple during post-
harvest storage and cause a significant economic loss. Over the years, intensive fungicide and chlorine 
applications have raised heightened concerns on residual levels in human and the environment. Thus, this 
study aimed to investigate the use of electrolyzed water (EW) treatments as an alternative approach for 
fruit disease/decay management: ‘Granny Smith’ apples as a case study. The curative efficacy of 
slightly acidic electrolyzed water (SA-EW) with pH 6.0; oxidation-reduction potential (ORP, > 750 mV) and 
slightly alkaline electrolyzed water (Sal-EW) with pH 11; ORP, - 800 mV was compared to chlorinated water 
against B. cinerea and P. expansum in vivo. Apples were inoculated on opposite ends with spores of B. 
cinerea P. expansum using a sterile 3 mm cork-borer. The inoculants were allowed to air dry for 5-6 h and 
incubated at 20 °C for 20 h to allow for spore germination. After spore fixation, the inoculated apples were 
dipped in varying concentrations (100 mg L-1 , 200 mg L-1 and  300 mg L-1) of Ews for varying durations (10 
and 15 min) and stored at 15 °C for 9 days. Measurement of the lesion zone were carried out every 3 days 
for apples stored at 15 °C. Both SA-EW and SAI-EW treatments had significantly reduced lesion zones of 
decay across all concentrations in comparison to the control (p ≤ 0.05). The curative efficacy against B. 
cinerea and P. expansum was most effective at the highest concentration of 300 mg L-1, followed by 200 
mg L-1 for treated apples. However, the treatment was not effective for the lowest concentration of 100 
mg L-1. These findings therefore suggest the potential of combining SA-EW and Sal-EW treatments with 
other hurdle techniques for a synergistic anti-fungal effect against B. cinerea and P.expansum for better 
preservation of apples. 
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