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Abstract
Total coliforms are a group of bacteria found in high numbers in mammalian intestines; hence their presence in water indicates the possible contamination with faecal material. Total and faecal coliform counts were monitored over a period of
18 months using mFC, m-Endo and CM1046 media together with enzymatic assays on 215 environmental water samples
obtained from the Eastern Cape Province of South Africa. A positive correlation, with an R 2 value of 0.9393 was observed
between faecal and total coliform colony units employing mFc and m-Endo media, and 0.8818 using CM1046 media. Also,
a positive correlation was observed between Escherichia coli colony-forming units and β- d -galactosidase (B-GAL) activity
(R 2=0.8542). Overall, this study indicated that faecal contamination of environmental water samples could be monitored by
measuring total coliform β-galactosidase activity and total coliform colony-forming units.
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Introduction
Coliforms are a group of bacteria employed to assess the microbiological quality of water and/or food. Most faecal coliforms
are present in large numbers among the intestinal flora of human
and other warm-blooded animals, and are thus commonly found
in faecal material. As a result, the presence of these non-pathogenic microorganisms in water indicates the potential presence
of pathogenic microorganisms of faecal origin (Venter, 2000;
Rompré et al., 2002) and consequently a health hazard. It is
estimated that 80% of communicable diseases in the world are
waterborne (Devi et al., 2008). Analysing for total coliform bacteria and Escherichia coli is the most common method used to
test the hygienic quality of drinking water (Huertas et al., 2003;
Pitkänen et al., 2007). Bacteria as diverse as Escherichia coli,
Citrobacter, Klebsiella, Enterobacter, Serratia, Erwinia and
Yersinia are all positive for the traditional coliform test (Standard Methods, 2005). Among the afore-mentioned bacteria, only
Escherichia coli appear to be of faecal origin (Gofti et al., 1999;
Rompré et al., 2002; Schraft and Watterworth, 2005) (Fig. 1).
However, there have been criticisms on the suitability of total
coliforms, as markers of faecal contamination of water and/or
food (Gofti et al., 1999; Leclerc et al., 2001; Stevens et al., 2001;
Rose and Grimes, 2002; Hörman and Hänninen, 2006). Studies
on total coliforms reveal that they can have an environmental
origin besides faecal sources, thus these organisms may not be
suitable indicators of faecal contamination (Leclerc et al., 2001).
Escherichia coli and enterococci have been shown to be consistently associated with faecal pollution and thus the most reliable
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indicators of faecal contamination (Leclerc et al., 1999; 2001;
Gofti et al., 1999; Rompré et al., 2002; Schraft and Watterworth,
2005). Furthermore, there have been occurrences of total coliforms in the absence of documented waterborne morbidity in the
community, and outbreaks where coliforms have not been found
(McFeters and Camper, 1983; McFeters et al., 1986). Although
the latter could be due to the fact that the currently accepted
methods may lead to underestimations of waterborne coliforms
(Hudson et al., 1983; McFeters et al., 1986), this does not rule out
the unreliability of coliforms as faecal indicators. Despite these
setbacks, total coliforms are still being used in national and
international guidelines for the microbiological quality assessment of water (Grabow et al., 1999; Noble et al., 2003; Horman
et al., 2004; Byamukama et al., 2005).
The presence of total coliforms and E. coli (faecal coliform)
could be detected by measuring the activity of β-d-galactosidase
(B-GAL) and β-d-glucuronidase (GUD) enzymes respectively
(Wutor et al., 2007a). These enzymes hydrolyse a wide range of
chromogenic and fluorogenic substrates yielding products which
can be monitored spectrophotometrically and fluorometrically,
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