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Community characteristics of early biofilms formed
on water distribution pipe materials
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Abstract : Annular Biofim Reactor (ABR) equipped with coupons of three different pipe materials (STS 304, PVC, PE) was
used to generate drinking water biofilm samples. The level of assimilable organic carbon (AOC) during the sample generation pe-
riod was 37,3 #g/L, and this level did not seem to be low enough to limit the formation of biofilm in this study. Terminal-restriction
fragment length polymorphism (T-RFLP) analyses determined T-RF profile as early as 3 h of exposure on PVC coupons, Average
surface roughness (R,) measured by atomic force microscopic analyses was 125.7 nm for PVC, and this value was higher than
for STS (71.6 nm) and PE (74.0 nm). However, biofilm formation was faster on STS (6 h) than on PE (12 h), which indicated that
surface roughness might not be the only factor that controlled the initiation of biofim development, Upon detection of the T-RF
peaks, richness (S) and diversity indices such as Shannon (H) and Simpson (7/D) demonstrated a rather slow increase until 48
h followed by rapid increase regardless of the pipe materials, Differences of microbial community structures among the biofilm
samples were determined based on the cluster analysis using Jaccard coefficients (S/), Biofilm communities could be divided into
two distinct groups according to the exposure time regardless of the pipe materials, First group contained a young (< 48 h) biofilm
samples (10 out of 11) but second group contained a mature (> 48 h) samples (11 out of 14). Results suggested that, due to
the complexity of biofilm, the targeting of the first group of cluster was crucial for optimizing the management of drinking water

distribution systems and controlling microbial growth,
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Parameters Average Range
Temperature(C) 11.5 8.7 ~125
Similarity distanceE Z7A3l7] 8l AAt pH 6.90 6.50 ~7.37
% coefficients %}}:_%lo_ similarity matrix& uf Free residual chlorine (mg/L) 0.20 0.02 ~0.28
Eol cluster analysist 3515100 PSS, g oo [am-os
XLstat (AddinSoft SARL), Mega 4.0 (Mo— PO,-P (mg/L) 0.008 | 0.003 ~0.020
lecular Evolutionary Genetics Analysis AOC (#g/L) 35.0 20.0 ~ 48.5
version 4.0) TEI1L o] &35lo] BAEIT) HPC (CFU/mL) 15 2~ 60
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Fig. 1. Electropherograms of the T-RFLP by Hha | digestion of
bacterial 16S rDNA amplified from biofilm samples formed on
STS304 at various time intervals,
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Fig. 2. Time Course of changes in Richness (A), Shannon-Weaver
diversity index (B), and Inverse Simpson’s index (C) of biofilm com-
munities formed on STS304, PVC, and PE exposed to tap water,
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