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INTRODUCTION

Ozone applications for microbiological control have been expanding throughout the food industry (see numerous web sites such as www.o3international.com).  This study was performed to measure the use of ozonated water for the microbiological control of strawberry processing.  Routine measurements of yeast and mold populations on three product types (IQF whole, sliced 4+1, puree) were recorded over 88 days during the season.  When applied proportionately to the process, it is apparent that ozonated water can have a positive effect on the microbiological quality of strawberry products.

MATERIALS AND METHODS   

On-site ozone generation was supplied by Ozone International, LLC which supplied a 40 gpm system (model C-300, dissolved ozone at 3 pounds per day oxygen).  The system injects the ozone through a venturi effect which is computer controlled.  Undissolved gas was eliminated.    This was sufficient to distribute ozonated water throughout the operation at an average concentration of 1.5 ppm in water.  The spray was controlled at 12-15 psi per nozzle manifold.  Nozzle manifolds were positioned so that spray application of ozonated water was distributed onto belt surfaces and actual product contact.  Lab results were from an ISO 17025 certified laboratory for yeast and mold counts using compendial methods.

RESULTS  

Figure 1 shows data from 3 strawberry products with ozonated water exposure time during 88 days of prime season.  A controlled hiatus of ozonated water application for 7 days was done to assess any change in application effect.  Julian date 141 was a post process incipient effect (see discussion).

Figure 1:  Three graphs showing yeast/mold data for products produced under ozone conditions.   Products were IQF whole strawberries, topping 4+1, and puree.   Julian dates 123 to 130 represent a period of non-ozone use.   Day 141 represents an incipient growth event post process (see discussion). 
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DISCUSSION
The results show a clear causative effect on yeast and mold results in product produced.  When the ozonated water was turned off for one week, the counts spiked.  When the ozonated water was back on again, the counts dropped and remained under control.  Environmental sampling was inconclusive for showing yeast and mold accumulation on equipment belts due to sponge sampling and lab method analysis.  The primary yeast identified was a genus that spreads across DRBC plates (compendial method reference 1) and can be best quantitated using the hydrophobic grid membrane technique (compendial method reference 2) for sponge liquid samples.  This method was not employed until late in the study and did show decreased counts in the environment (data not shown).  There was visible cleaning effect of the ozone on the processing belts and equipment (observations by plant personnel).   

The product data were all performed by the DRBC method.  Product data were not affected by the spreading growth issue due to controlled inoculum application to DRBC plates.  The Julian day 141 anomaly was attributed to an incipient spoilage event traced to freezer failure.  This product was re-sampled and tested for sanitary indicators and organoleptic attributes before release. 

Ozone treatment applied for fruit and equipment sanitation can be expected to deliver consistent low counts of microorganisms based on these yeast and mold data.  Yeast and mold are the most difficult organisms to control due to evolutionary advanced cell structures.  If yeast and mold organisms can be controlled (eukaryotes), prokaryotes (bacteria) will be controlled also.  There was no indication of Gram-negative and Gram-positive bacteria increase in the product or environment.  Developing the proportionate application of ozonated water can serve as microbiological control and overall plant sanitation.  This can also reduce the amounts and types of chemical sanitizers and by-products (chloramines) in the environment.
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