
Abstract 
Fecal indicator bacteria (FIB) are commonly used for recreational water quality assessment. However, 
monitoring for FIB alone might not be adequate to indicate the presence of viral pathogens, which were 
demonstrated as the major cause of swimming related gastrointestinal illnesses (GI) by Quantitative 
Microbial Risk Assessment. Coliphages are viruses that infect E.coli and have been used as indicators of 
the presence of enteric viruses (i.e. originating from the intestine) because they are (i) morphologically and 
physiologically similar, (ii) prevalent in wastewater and in the intestinal tracts of humans and animals, (iii) 
strong predictors for GI, and (iv) their concentrations correlate with enteric viruses. However, the current 
standard detection methods may underestimate coliphage presence and take more than 16 hours to 
obtain results. Microbial water quality can change quickly and monitoring results from samples that were 
obtained on a prior day can be misleading and cause unnecessary beach closure and economic loss. This 
seminar describes an improved coliphage detection method and the development of a new rapid detection 
method that can produce same day results. Magnesium chloride (MgCl2) is added to agar media to 
improve coliphage detection because it has been demonstrated that many bacterial phages need divalent 
metal ions for replication, for stabilization outside bacterial host, and to facilitate host attachment or nucleic 
acid transfer. Media containing 0.01M MgCl2 enabled the detection of coliphages in 43% of seawater 
samples that were negative in media without divalent cations and 37% of the positive samples had an 
increased concentration with MgCl2. The new rapid method utilizes an optimized enrichment culture 
process that can grow 1 – 9 coliphages in 1L water samples into thousands of progeny phages that can be 
detected by Real-Time Reverse Transcriptase Polymerase Chain Reaction in 5 hours. Both the new and 
improved coliphage detection methods can be used for sensitive and timely recreational water quality 
assessment that is critical for public health protection. 
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