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Introduction  

 Produce consumption has been increasing among American consumers and is often associated with many health 

benefits (1). In contrast to the nutritional benefits, fresh produce has also been associated with several notable 

outbreaks of food borne pathogens. By definition, fresh produce is exposed to minimal processing which renders the 

elimination of potential contaminants challenging. Conventional methods for food preservation such as heat 

treatments, drying, or the addition of some antimicrobials are not viable options. Moreover, fresh produce is often 

consumed raw which means that, unlike other food items such as meat, the preparation of produce by the consumer 

does not include a final heat treatment to eliminate pathogenic microorganisms. As a result, fresh produce safety is 

perhaps one of the most researched areas in food microbiology, requiring novel technologies to effectively prevent 

outbreaks of pathogens.  The effects of food borne disease include not only health risks for the consumer, but pose 

an economic burden as well. A 2011-study estimates the cost of food borne illness to be $152 million annually (9). 

Similarly, the Center for Disease Control (2) estimates that there is an annual 76 million cases of food borne disease 

which result in 325,000 hospitalizations and 5,000 deaths (8). Escherichia coli O157:H7 is a major contributor to 

these totals. Although the exact numbers are difficult to tabulate since many illnesses are not reported, the CDC 

estimates that there are 265,000 cases of illnesses resulting from Shiga toxin-producing E. coli (STEC) every year. 

Of those cases, approximately 36% are attributed to the strain E. coli O157:H7 (3).  
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Escherichia coli O157:H7 was determined to be one of the top five pathogens contributing to domestically acquired 

food borne illnesses that resulted in hospitalization for 2011 (8).  Bacteriophage treatment may be an effective form 

of biocontrol for pathogens such as E.coli O157:H7 on produce. Previously, researchers isolated phages from the 

environment and evaluated their potential for biocontrol of E. coli O157 in liquid culture based on the receptor 

specificity of the phages for the O157 antigen (5). O’Flynn et al., have published preliminary work showing that a 

cocktail of three phages isolated against E. coli O157:H7 was effective at controlling E. coli on the surface of beef 

steaks, reducing the E. coli population below detectable limits (7). The efficacy of phage treatment has also been 

evaluated on fresh-cut produce for the control of Salmonella by Leverentz et al (6). Reduction of Salmonella ranged 

from 2.5-3.5 logs CFU/g of cut melon, depending on the storage temperature, while virtually no reduction was 

observed on cut apple slices. The ineffectiveness of phage treatment on apple slices was attributed to low pH, a 

limiting factor for many phage applications (6). While many fruits have an acidity level that may render phage 

treatment ineffective, fresh vegetables’ pH is often more suitable for bacteriophage. Additionally, the non-

destructive nature of phage treatment also lends itself to application within the fresh vegetable industry. The 

objective of this study was to evaluate the efficacy of a phage lysate dip to control E. coli O157:H7 on fresh green 

peppers and baby spinach leaves. 

References  

[1] Block, G., Patterson, B., Subar, A. 1992. Fruit, vegetables, and cancer prevention: a review  of the 

epidemiological evidence. Nutr Cancer. 18: 1-29.   

[2] Center for Disease Control. 2011. CDC 2011 Estimates for Foodborne Illness in the United States: Findings. 

http://www.cdc.gov/foodborneburden/2011-foodborne-estimates.html   

[3] Division of Foodborne, Bacterial, and Mycotic Diseases, National Center for Zoonotic, Vector-Borne, and 

Enteric Diseases, Center for Disease Control. 2011. Escherichia coli O157:H7 and other Shiga toxin-producing 

Escherichia coli (STEC).   

http://www.cdc.gov/nczved/divisions/dfbmd/diseases/ecoli_o157h7/#how_common   

[4] Han, Y., Linton, R.H., Neilsen, S.S., Nelson P.E. 2001. Reduction of Listeria monocytogenes on Green Peppers 

(Capsicum annuum L.) by Gaseous and Aqueous Chlorine Dioxide and Water Washing and Its Growth at 7°C. J. 

Food. Prot. 64:1730-1738.  

 [5] Kudva, I.T., Jelacic, S., Tarr, P.I., Youderian, P. 1999. Biocontrol of Escherichia coli O157 with O157-Specific 

Bacteriophages. Appl Environ Microbiol. 65: 3767-3773.   

 [6] Leverentz, B., Conway, W.S., Alavidze, Z., Janisiewicz, W.J., Fuchs, Y., Cammp, M.J., Chighladze, E., 

Sulakvelidze, A. 2001. Examination of Bacteriophage as a Biocontrol Method  

for Salmonella on Fresh-Cut Fruit: A Model Study. J. Food Prot. 64: 1116-1121.   

 [7] O’Flynn, G., Ross, R.P., Fitzgerald, G.F., Coffey, A. 2004. Evaluation of a Cocktail of  Three Bacteriophages 

for Biocontrol of Escherichia coli O157:H7. Appl Environ Microbiol. 70: 3417-3424.   

 [8] Mead, P.S., Slutsker, L., Dietz, V., McCaig, L.F., Bresee J.S., Shapiro, C., Griffin, P.M., Tauxe, R.V. 1999. 

Food-Related Illness and Death in the United States. Emerg Infect Dis. 5:  



World Journal of Scientific Research and Reviews                                                                                                                      

Vol. 1, No. 1, December 2013, PP: 01 - 03                                                                                                                      

Available online at www.wjsrr.com 

 

3 

 

607-625.   

 [9] Scharff, R. 2011. Health-Related Costs of Foodborne Illness in the United States, Produce Safety Project, an 

Initiative of the Pew Charitable Trusts at Georgetown University.  

http://www.producesafetyproject.org/media?id=0009  

 [10] Yesil, M. 2012. Efficacy of Gaseous Ozone in Combination with Vacuum Cooling and Pre- Washing for the 

Inactivation of Escherichia coli O157:H7 on Fresh Produce. Master’s Thesis: The Ohio State University, Columbus, 

OH. 


