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Abstract: Recycling the water used in agricultural production may be essential in regions where 
drought conditions are likely to occur in future. The safety of recycling agricultural water is 
unknown. Appropriate treatment technologies are needed to decontaminate the water prior to 
recycling, especially for use on food crops. The objective was to investigate the efficacy of 
ozone against Salmonella Newport in recycled and non-recycled spinach wash water. Non-
recycled spinach wash water was prepared by adding spinach (25 g) and tap water (500 mL) in a 
stomacher bag, shaking gently for 2 min, then removing the spinach. Recycled wash waters 
were prepared by washing either 2 or 3 batches of spinach (25 g each) subsequently in the 
same tap water (500 mL) in separate stomacher bags. For the 3 batch stomacher bags, 0.1 g soil 
was also added to simulate soil getting into the flume tank from field crops. Each wash water 
sample was inoculated with 500 μl Salmonella (approximately 6 log CFU/mL) and mixed 
thoroughly. The different spinach wash waters (6 samples per repeat; 3 repeats) were treated 
with ozone (approximately 5.5 mg/L) for 30 sec, 1 min, and/or 2 min. Untreated wash waters 
were included as controls. Wash waters were serially diluted in 0.1% peptone water and plated 
on xylose lysine desoxycholate agar for enumeration of surviving Salmonella. Overall, there was 
a reduction (approximately 6 log CFU/mL) in Salmonella population to below detection levels 
(<1 log CFU/mL) with different ozone treatment times, both in recycled and non-recycled 
spinach wash waters. No survivors were detected in any of the treatments. The pre-treatment 
Salmonella population ranged 5.4 – 6.7 log CFU/mL. The amount of ozone produced at a flow 
rate of 5.5 was 5.49 ± 0.17 mg/L. The results indicate that ozone can potentially be used for 
effectively decontaminating recycled spinach wash water. 


