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Safety of Fresh Produce
Judged by the recent disease outbreaks

- Six month ago

- What do we know today?





- Animals (farm or feral)

- Water (Irrigation. Rainfall runoff.)

Sources of contaminants

- Humans (Harvest. Handling, etc)

- Factory (Wash water. Package)

- Retail (Display case. Home. Cross contamination)

http://en.wikipedia.org/wiki/Image:Runoff.jpg



http://www.fda.gov/bbs/topics/NEWS/2007/NEW01593.html
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Treatment  of lettuce by different ozonation methods
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Schematic Diagram of Ozone Production
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Ozonation Method  
Delivery 
Method Water Ozonated 

water 
Bubbling 

Ozone 
Low-speed 
Stir 

0.74a 0.98a 1.01a1 

Low stir + 
Sonication 

1.02a 0.98a 1.43b1 

Stir & 
Stomaching 

0.84a 1.28a 1.93b2 

High-speed 
Stir 

1.03a 1.05a 1.88b1 
 

 

Inactivation of  natural  flora on lettuce  by 
combining ozonation and delivery methods
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Effect of ozone treatment on the inactivation of 
      natural flora in fresh lettuce processing
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Ozone inactivation of natural contaminants on lettuce at 
    different stir speed and changes of residual ozone
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CONCLUSIONCONCLUSION
• Bubbling ozone gas in water provided the 

best ozonation procedure for the 
inactivation of microorganisms on fresh 
lettuce.

• Inactivation of microflora on lettuce was 
greatest (1.88-1.93 log CFU/g) when 
ozone bubbling was applied during high 
speed stir or with stomaching. 



Conclusion (continued)

• Inactivation rate of microorganisms is 
closely related to residual ozone in the 
treated mixture.   

• For greater inactivation by gaseous ozone, 
reactor design needs to be improved.





 

Washing with 
tap water 

Homogenization of 25 g representative samples with peptone 
water by stomaching for 2 min.
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Treatments and time (min)
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Counts of natural mesophilic contaminants of cut-lettuce when treated first with 
0.1% TSPP water and followed by ozone (Gray) or water wash (Black).
UT: untreated samples, counts at 0 min represent the samples washed with 0.1% TSPP.



Fruits
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- Reduce the load substantially

- Keep survivors in check

Sanitizing fresh-cut produce: the challenge

Problems
- Refrigeration is not enough
- Residual antimicrobial is a risk

Problems
- How is “substantially” measured?  
- Aggressive treatments hurt produce

- Internalization!!!


