Use of Ozone
to Improve the

Safety of Fresh Fruits
and Vegetables

Ozone can replace
traditional sanitizing
agents such as
chlorine and provide
other benefits in the
washing, sanitizing,
and storage of

produce
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n recent years, increasing attention has been

focused on the safety of fruits and veg-
etables, and in particular on the intervention
methods to reduce and eliminate human
pathogens from fresh produce.

Traditional technology utilizes water with or
without a sanitizing agent to wash fresh fruits and
vegetables. Chlorine is the most widely used sani-
tizing agent available for fresh produce, but it has
a limited effect in killing bacteria on fruit and
vegetable surfaces. The most that can be expected
at permitted concentrations is a 1- to 2-log popu-
lation reduction (Sapers, 1998). Furthermore, the
environmental and health communities have ex-
pressed concerns about the residual by-products
of chlorine,

An alternative treatment is being sought to im-
prove food safety. Research and commercial appli-
cations have verified that ozone can replace tradi-
tional sanitizing agents and provide other benefits
(Bott, 1991; Cena, 1998; Graham, 1997). Many re-
search and industrial trials are underway to vali-
date the use of ozone in the produce industry. Sev-
eral meetings on this toplc have been sponsored
by the Electric Power Research Institute
(EPRI), including a “Conference on Ozone
for Processing Fresh-Cut Fruit and Veg-
etables” in April 1998 and an
“Ozone Workshop™ in May 1998,
The produce industry is very in-
terested in this technology.
However, mary questions still
have not been resolved, since expe-
rience in commercial application in
the United States is lacking (Gra-
harn, 1997).

Seeking an Alternative to
Traditional Sanitizers

In the past two decades,
the consumption of fresh
fruits and vegetables in
the U5, has dramatically
increased, In the mean-
time, the incidence of foodborne illness due 1o
food pathogens, chemicals, and wastewater has
greatly increased, This has been drawing signifi-
cant public and government attention.

The number of produce-associated foodborne
disease outbreaks and the number of cases of ill-
ness due to food pathogens have significantly in-
creased In recent years (Tawse et al., 1997). More-
over, losses in the fresh produce industry that are
attributable to microbial spoilage between the
time of harvest and consumption are estimated to
be as high as 30% (Beuchat, 1991).

Chlorine is commonly used in the fresh fruit
and vepetable industry to improve microbiological
quality and control pathogens. However, many re-
search studies have indicated that it is limited in its

ability to kill bacteria on fruit and vegetable sur-
& faces (Bote, 1991; Cena, 1998; Graham, 1997;
Rice et al., 1982; Sapers, 1998). Environ-
mental and health organizations have
expressed concerns with traditional sani-
tizing agents with respect to the forma-
tion of by-products, such as trihalo-
methanes [THMs) and other chemi-
cal residues formed in the wastewa-
ter returned to the environment
(Anonymous, 1998; Cena, 1998;
EPRI, 1997; Graham, 1997}, The pro-
duce industry is concerned about the
possibility of future regulatory constraints on
the use of chlorine as a sanitation agent.






