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Fresh-market tomatoes are a popular commodity in homes 
and food service around the world. In the United States, 
fresh-market tomatoes are produced in every state, with 
commercial-scale production in about 20 states (USDA-
ERS, 2009). In terms of consumption, the tomato is the 
nation’s fourth most popular fresh-market vegetable behind 
potatoes, lettuce, and onions (USAD-ERS, 2009). In total, 
approximately 5 billion pounds of fresh tomatoes are eaten 
annually in the United States (CDC, 2007). In 2010, Florida 
produced 45% of the total U.S. value of fresh-market 
tomatoes behind California, Georgia, Virginia, and Tennes-
see (FDACS, 2012; USDA-ERS, 2008).

Tomato producers are committed to taking proactive steps 
to ensure and enhance the safety of the food they produce, 
in addition to providing consistency in product quality and 
wholesomeness. Still, the inherent risks of contamination 
by foodborne pathogens present a challenge to the produce 
industry and regulators. Since fresh-market tomatoes 
are intended to be consumed fresh, there is no “kill-step” 
in the processing that would eliminate pathogens in the 
event of contamination (Maitland et al., 2011). As such, 
the concern for tomato safety in the United States will 
continue to grow as tomato consumption increases. Even 
with the advancements in food processing and food safety 
controls employed by tomato growers and packers, the risk 

for foodborne pathogens, including Salmonella enterica, 
to be linked to outbreaks of illness associated with tomato 
consumption still exists.  

Fresh-produce handlers and processors have developed 
hazard analysis and critical control point (HACCP) plans 
where the critical control points (CCPs) are set in place 
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to help reduce contamination and aid in the prevention 
of cross-contamination (Hedberg et al., 1999). Currently, 
however, there exists no technology proven to eliminate 
bacterial hazards in any fresh-market fruit or vegetable 
once contamination occurs (Maitland et al., 2011). Many 
processing methods have been studied, a number of which 
warrant further examination of their efficacy as the search 
continues for fail-safe intervention strategies to ensure the 
safety of fresh-market tomatoes.  

This document, therefore, is intended to highlight current 
tomato safety related studies on the growth, reduction, and 
survival of bacteria on fresh-market tomatoes. Enclosed 
are evaluated bacterial studies on natural antimicrobials 
including carvacrol (oregano), eugenol, β-resorcylic acid, 
trans-cinnamaldehyde (cinnamon), allyisothiocynail (mus-
tard and horseradish), thymol, and thyme oil; detergents 
including chlorine dioxide (ClO2), chlorine, carbon dioxide 
(CO2), hydrogen peroxide (H2O2), sodium hypochlorite, 
ozone, sodium lauryl sulfate (SDS), tween80, acidified 
sodium chlorite (ASC), peroxyacetic acid (PAA), and 
calcinated calcium; and food processing studies including 
high pressure processing, irradiation, X-ray, and modified 
atmosphere packaging (MAP). Cross-contamination and 
shelf-life studies were also evaluated.  

The table focuses primarily on three categories:  

1. By tomato shape or variety, including Round, Roma, 
plum, cherry, grape, vine, unknown red, green mature, 
mixed green to red, and diced 

2. By tomato composition, including the tomato stem, 
pulp, seeds, cotyledons, hypocotyls, and leaves 

3. By bacteria, including acid-adapted and non-acid 
adapted Salmonella spp., Shigella spp., E. coli O157:H7, 
Listeria monocytogenes, Erwinia carotovora, and 
Staphylococcus aureus 

The intended audience for this document includes tomato 
processors, researchers, and government officials interested 
in tomato safety: 

•	 During evaluation of their current processing and 
sanitation facilities, tomato processors can use the 
table as a reference as they seek alternative or adaptable 
technologies.  

•	 Researchers can use this table as a guide to innovate 
future experiments from current literature. 

•	 Government officials can reference this table as current 
policies and regulations are evaluated and updated.  

Limited studies in tomato sanitation, primarily focusing on 
salsa preparation and natural antimicrobial usage, are also 
featured here for home consumers. Overall, this tomato 
safety review serves as a reference for everyone concerned 
in the safety of fresh-market tomatoes.

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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