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Abstract 
Effect of ozone microbubbles (OMBs) with various temperatures on growth of Penicillium digitatum in 

suspension were studied. The P. digitatum suspension (1x106 spore/ml) were exposed in OMBs solution with 
different temperatures (15, 20 and 25 ºC) and times (10, 20, 30, 40, 50 and 60 minutes), compared to the control 
(distilled water). pH and Oxidation-Reduction Potential (ORP) in all treatment were measured. Then dropped the 
solution on compact dry plate and incubated at 27˚C for 48 hours, and then the growth of fungi (showing in colony 
forming units) was investigated. The results showed the OMBs at 15 ºC for 20 minutes (pH 6.9 and ORP 976 mV) 
had the most effective treatment to inhibit the growth of P. digitatum which was 0.48 logCFU/ml and 2.13 
logCFU/ml in the distilled water (control). The low temperature of OMBs could be increased the growth inhibition 
affected of P. digitatum. Moreover, it was related to the decreasing of pH and increasing of ORP. Thus, OMBs at 
low temperature may be used as effective method for agricultural products sanitization to control postharvest 
disease. 
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Figure 1  pH (A) and ORP (oxidation-reduction potential) (B) after ozone microbubbles application 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2  Effect of ozone microbubbles with various temperatures on growth of Penicillium digitatum in 

suspension after incubated for 48 hrs. 
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