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Effect of Electrolyzed Water with Microbubbles on the Growth of Penicillium digitatum in Suspension
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Abstract

Effect of electrolyzed water with microbubbles on the growth of Penicillium digitatum was investigated.
Electrolyzed water was generated from NaCl solution (5% NaCl) by electrolysis cell with negatively-and positively-
charged titanium electodes. The electrode was subjected to direct power source at 8 A and 8 volt for 60 minutes
and oxidation-reduction potential (ORP) and pH were measured at initial value of 225mV and 3.39, respectively.
The generated electrolyzed water was adjusted for total free chlorine concentration at 100 ppm. The spore
suspension of P. digitatum (10° conidia/ml) was added into electrolyzed water with microbubbles system which
had bubble size between 40-100um and incubated for 5, 10 and 15 minutes. Then, 1 ml of the mixture was
spread on PDA culture media and incubated at 28+2°C for 72 hours. The survival of the fungus was expressed as
the mean number of colony forming unit (CFU/mI). From this experiment, it was found that electrolyzed water with
microbubbles and exposure time for 5 minutes exhibited the most effectiveness to inhibit the growth of P.
digitatum when compared to microbubbles only and the control (distilled water). However, the inhibitory effect of
electrolyzed water with microbubbles decreased when the reaction time was increased according to ORP
decreasing. Besides, microscopic observation with compound microscope revealed the presence of abnormal
mycelia of P. digitatum after microbubbles electrolyzed water treatment.
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Figure 1 Effect of electrolyzed water and microbubbles on colony forming unit of Penicillium digitatum with

different times
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Figure 2 Effect of electrolyzed water and microbubbles on pH with different times
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Figure 3 Effect of electrolyzed water and microbubbles on ORP (oxidation-reduction potential) with different

times

Figure 4 Microscopic photograph showing (a) the normal mycylia (b) broken mycelia (c) the normal spore and
(d) abnormal structure of spore after treating with electrolyzed water with microbubble for 5 min and

then placed on PDA plate for 24 hours
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