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Degradation of Norovirusin Sewage Treatment Water by Photocatalytic Ultraviolet Disinfection
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Abstract

Noroviruses (NVs) are known to be one of the major pathogenic virusesimplicated in outbreaks of
gastroenteritis caused by feeding of seafood. It is supposed that NVswould be emitted into water envi-
ronment through sewage and the shellfish growing in polluted water environment would enrich with
contaminated virus particlesin their body. The conventional disinfection process such aschlorination is
not effective to inactivation of viruses. Ultraviolet irradiation is the attractive disinfection means for
inactivation of virus. However, virus particlesin the effluent would remain after UV-irradiation and
then inactivated viruswould be detected in shellfish body by genetic analysis. I n this study, we elucidate
the procedurefor quantitative deter minating method of NVsin the effluent and the possibility of virus-
degrading disinfection method. We evaluate that a real-time PCR procedur e becomesto a powerful tool
for determination of NVsconcentration in water samples. Then, we describe that photocatalytic ultra-
violet disinfection (TiO,/UV) could be suggested to decompose virus particles and then the concentra-
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tion of NVs could be reduced after TiO,/UV disinfection.
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Waterborne Infectious disease cases and percentage of water
supplied or sewered population in Japan
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Photocatalyst module
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Example of TiO,/UV irradiation apparatus
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Schematic presentation of the disinfection mechanisms by TiO,/UV system
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Experimental flow diagram
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Photograph of the experimental apparatus
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Lane 1: molecular weight maker; lane 2: product from
concentrated water sample. The arrow indicates NV-
related PCR product
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Agarose gel electrophoresis of PCR products with NV primers
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(a) Agarose gel electrophoresis of PCR products
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(b) Relative concentration of NVs
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Comparison of decomposing efficacy of TiO,/UV, UV or chlorination
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