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Norovirus (NV) is the prototype strains of a group human caliciviruses responsible for epidemic outbreaks of acute
gastroenteritis in the worldwide. As a result of the lack of a mammalian cell culture model for this virus, the studies on
drinking water treatment are still hampered. Accordingly, the removal performance of NV in the membrane filtration
process which is becoming one of the most important technologies in this century for drinking water treatment has not
been investigated fully.

In the present study, we estimated NV removal performance as particles during membrane filtration processes by using
recombinant NV virus-like particles (rNV-VLPs) morphologically and antigenically similar to native NV and the
immuno-polymerase chain reaction (I-PCR) method that combine antibody capture of antigen and DNA amplification. In
addition, we experimentally investigated the behaviors of the F-specific RNA bacteriophages Qp and MS2 for comparison
with the behavior of rNV-VLPs to evaluate the suitability of these bacteriophages as surrogates for NV during membrane
filtration processes.

Because rNV-VLP quantification limit of the I-PCR method was improved approximately 1,000-fold as compared with
the enzyme-immunosorbent assay, which is generally used to detect rNV-VLPs, smaller rNV-VLP concentration in
membrane permeate were successfully quantified by this method. More than 4-log removals of rNV-VLPs were achieved
by a coagulation—microfiltration (MF) process. This high removal ratio of rNV-VLPs achieved by this process satisfied
the U. S. Environmental Protection Agency requirement of 4-log removal/inactivation. Moreover, the removal
performance of rNV-VLPs in this process was greater than that in the direct ultrafiltration process with regenerated
cellulose membrane having a nominal molecular weight cut off of 1 kDa. Accordingly, the coagulation—-MF process
appears to be effective for the NV removal. Through the present study, the removal ratios of QB and MS2 were larger than
that of rINV-VLPs. Accordingly, neither Qf nor MS2 can be used as a conservative surrogate for native NV in membrane
filtration processes.




