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CHARACTERIZATION OF ACTIVELY RESPIRING BACTERIAL COMMUNITY
RESPONDING TO LABILE ORGANIC MATTER IN BIOLOGICAL DRINKING WATER
TREATMENT

I Kasuga', H. Saito', F. Kurisu’, H. Furumai®

'The University of Tokyo, Department of Urban Engineering, Bunkyo, Japan, *The Univerisity of Tokyo,
Research Center for Water Environment Technology, Bunkyo, Japan

Background and aims: Biological activated carbon (BAC) filtration combined with ozonation has been
used as an advanced drinking water treatment. Many studies have suggested that bacteria associated with
BAC contribute to the removal of assimilable organic carbon (AOC) produced by ozonation. AOC
including lower fatty acids promotes bacterial regrowth in distribution pipes. Thus, BAC filtration is
effective to provide microbiologically-stable drinking water. However, little is known about bacteria
responsible for AOC removal. This study aims to characterize bacterial community responding to labile
lower fatty acids in BAC filtration.

Methods: Bacterial community associated with BAC was enriched with acetic acid, formic acid, and
oxalic acid at equivalent concentrations, respectively. A control without addition of organic matter was
prepared. Bacteria increasing respiratory activity during incubation were detected by 5-cyano-2,3-ditolyl
tetrazolium chloride (CTC). They were fractionated and identified by using a flow cytometer followed by
fluorescence in situ hybridization.

Results: The percentages of CTC-positive cells increased to 30-40% of total cell counts with the addition
of three lower fatty acids, while it was approximately 15% in the control. The CTC-positive community
was mainly dominated by Betaproteobacteria and Planctomycetes. The relative compositions were almost
similar before and after incubation and among different enrichments. Our results indicate that no
specialist was involved in the removal of specific lower fatty acids.

Conclusions: Bacteria associated with BAC increased their respiratory activity with the addition of lower
fatty acids. The types of lower fatty acids have little impact on the compositions of the CTC-positive
community.



