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The development of the sterilization system
which does not drop quality of the food

Akira Takahashi
Institute of Health Biosciences, The University of Tokushima Graduate School

The food manufacturing/processing industry needs a surface sterilization method that
eliminates pathogenic microorganisms but does not influence the taste or smell of food.
Freshly harvested fruits and vegetables are considered high risk in terms of food safety
because they may contain contaminating microorganisms at levels varying between 3 and
7 log units, depending on the season and type of produce. It is well known that disinfection
is one of the most critical processing steps in fresh-cut vegetable production, affecting the
quality, safety and shelf-life of the end product. UVA (Ultra Violet A) has been reported
to have a bactericidal effect and we recently developed a UVA-LED (UVA-Light Emitting
Diode) irradiation system, and found that UVA by itself can disinfect water efficiently. In
this study, we applied UVA-LED system for surface sterilization that is safe, efficacious,
low cost, and apparently harmless to fresh produce.

Escherichia coli strain DHS was spot-inoculated onto cabbage or lettuce incubated,
and treated under UVA-LED. The vegetable was homogenized and bacteria quantified by
colony-forming assay. Possible effects of UVA-LED on cabbage or lettuce quality were
evaluated by HPLC. Tissue weight changes were checked after treatment at 4°C, 15°C, and
30°C.

Bacterial inactivation by UVA-LED radiation was observed after a 10 min treatment
and increased with increasing time of exposure. The log survival ratio reached -3.23
after a 90 min treatment. Bacterial cells surviving treatment grew slowly compared to
untreated control cells. Cabbage tissue lost weight over time after treatment, and weight
loss increased with increasing incubation temperature, but there was no difference between
losses by UVA-LED treated and control tissues at any temperature tested. In addition, no
differences in tissue content were detected by HPLC after UVA-LED treatment.

Next, we created the rotation type UVA-LED irradiation equipment which had 50L
tank, and estimated the sterilization ability for bacteria on the cabbage. The rotation type
UVA-LED irradiation system had low killing ability (-0.81 log survival ratio). Then, we
studied the effects of UVA-LED system for surface sterilization coupled with sodium
hypochlorite, which was the mostly used disinfectant in the food industry. Combination
of UVA-LED radiation and sodium hypochlorite lead high killing ability for bacteria, and
decreased the residual hypochlorite.

These results suggest that UVA-LED treatment has great potential for vegetable
surface sterilization in the food manufacturing/processing industry.



