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Reduction of Salmonella spp. and Listeria sp. on swine carcasses using ozone water jet spray
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Abstract

The efficacy of ozone water to reduce Salmonella spp. and Listeria sp. artificially contaminated on pork
carcasses was studied. The initial number of Salmonella spp. was 4-5 Log CFU/g in each sample. The samples
were sprayed with ozone water, in which water was pumped to mixed with ozone gas through a ventury tube at
0.8 liter/min 0.5 bar, at varied distances (X,, 10, 20 and 30 cm) and spraying times (X,, 10-120 sec.) followed by
sample holding (X,) for up to 30 minutes at room temperature (30+2 °C). The microbiological tests were performed
thereafter. It was found that, of all distances of carcasses washing (0.8 L/min, 0.5 bar), 120 sec spraying is more
efficient for the reductions of Salmonella spp. and Listeria sp. on pork skin than those of 60, 30 and 10 sec,
respectively. The best holding time is at 15 min which was better than holding at 10 and 5 min (p<0.05). At the
same condition, results showed that ozone was more effective on Gram negative Salmonella spp. than Gram
positive Listeria sp. (p<0.05). The relationships between the reduction efficiencies of Salmonella spp. (Y= 0.686-
0.0134X,+0.0068X,-0.0247X,) and Listeria sp. (Y= 0.2729-0.0052X,+0.025X,) gave the correlation coefficients (R
of 0.82 and 0.69, respectively. The regression equations could be used to predict the effectiveness of ozone water
on the reduction of the target organisms. SEM micrograph indicated that ozone spray effectively damaged cell
membrane of the organisms on pork skins.
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Figure 1 Reduction of Salmonella spp. on pork skin after spray washing with ozone for 10, 30, 60 and 120 sec

followed by sample holding for 5, 10 and 15 min at various distances: 10cm (A), 20cm (B) and 30cm (C).
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Figure 2 Reduction of Listeria sp. on pork skin after spray washing with ozone for 10, 30, 60 and 120 sec followed
by sample holding for 5, 10 and 15 min at various distances: 10cm (A), 20cm (B) and 30cm (C).
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Figure 3 Scanning electron micrograph of Salmonella sp. at 15kV, 20,000X. Arrows indicate the affected cells.
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