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Problem Identification and Related Research:
Currently, there is a substantial interest in the application of ozone by the U.S. grain
industry. Ozone is a powerful oxidant that has regulatory acceptance by the FDA (FDA 2001).
EPA’s MSDS defines it as “pure air”. Numerous beneficial applications have been developed,
such as water treatment to disinfect and eliminate odors, taste, and color, as well as to remove
pesticidees, inorganic and organic compounds (Legeron 1984, Suffet 1986, EPA 1999,
Gottschalk 2000). Ozone (O3) is an allotrope of oxygen, which can be generated by electrical
discharges in air. Ozone has a half-life of 20-50 min, and rapidly decomposes to diatomic
oxygen, a natural component in the atmosphere. Because ozone can be easily generated at the
treatment site using only electricity and air, it offers several safety advantages over other postharvest treatments such as conventional pesticides. First, there are no stores of toxic chemicals,
chemical mixing hazards, or disposal of left over insecticides or containers (Law and Kiss 1991).
Second, with a short half-life, it reverts back to naturally occurring oxygen. Third, if needed it
would be possible to neutralize ozone through techniques such as thermal activated charcoal, as
well as catalytic and chemical abatement (Law and Kiss 1991).
Research on the efficacy of ozone on insect mortality indicated 92-100% mortality of
larvae of adult maize weevils (MW), Indianmeal moth (IMM) and adult red flour beetles (RFB)
in infested corn when fumigated with 50 ppm ozone for three days (Kells et al. 2001). The same
treatment also significantly reduced the viability of Aspergillus parasiticus Speare and other
fungi on the kernel surface as well as removed off-odors from sour/musty grain (Kells et al.
2001). This three-day ozonation is similar to the time needed for conventional phosphine
fumigations. Mendez et al. (2002) showed that treatment of grains with 50 ppm ozone for 30
days had no detrimental effect on popping volume of popcorn, fatty acid and amino acid
composition of corn, and milling characteristics. These data indicate that if repeated ozone
treatments were needed, such treatment should not decrease the quality of grain for end-users.
These results suggest that ozonation has potential as an alternative to conventional pest control
treatments, as well as a grain kernel surface sterilizing agent. A number of grain producers and
handlers have expressed interest in ozonation technology and generators are becoming
commercially available for use. Preliminary tests have been performed by several commercial
grain companies. Thus, the time is right to conduct replicated trials at commercial grain facilities
that test the efficacy of ozonation for the control of pests and spoilage agents, and the removal of
off-odors.
Our inter-disciplinary, inter-institutional team-based research approach for the proposed
trials as explained in the objectives is to initiate ozonation in the storage structures as soon as
harvested grain is stored. This serves as a preventative strategy against insect infestation and at
the same time reduces/eliminates the microbial load (fungal and bacterial spores), as well as
guards against off-odors. We believe there are many producers and handlers of food and feed
grains (including conventional and organic food corn, wheat and barley) valued at more than $10
billion who will be interested in utilizing this new technology throughout the NC-213 Region.
Objectives:
This proposal addresses NC-213 objectives A and B: A.) Develop practices and
technologies to support quality management systems for production, distribution, processing,
utilization of quality grains and oilseeds; and B.) Develop basic knowledge, science-based
standards, and technologies that promote crop quality, food security and food safety in grain
markets.
The goal of this proposal is to test the ozonation technology in commercial silos and/or
bins for three grains (corn, wheat, and malting barley) at three grain elevator locations (Indiana,
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