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Abstract
Cyanobacteria are potent producers of cyanotoxins that may present a health risk to people. This is especially important in
rural areas where people use untreated surface water, containing cyanobacteria, for household purposes including cooking
and drinking. Water is collected from these sources mainly in plastic containers, transported home and stored during use.
This study investigated the occurrence of cyanobacteria and their associated toxins in these containers as well as in the associated surface water sources. The results suggest that cyanobacteria are transferred from the water sources to the containers
and then survive and possibly grow in biofilm forming inside the vessels. Their associated cyanotoxins were not found in any
health-significant quantities in containers. However, the occurrence of cyanobacteria in the water used by the households collected in containers clearly indicates that it can be an important route of exposure especially if toxic cyanobacteria are present
in the source water. In several cases a risk of cyano-intoxication might exist unless the households undertake preventative
measures.
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Introduction
Cyanobacteria occur in surface waters, especially in waters
where physical conditions and nutrient loads are favourable for
their proliferation (Whitton and Potts, 2000). Several of the
cyanobacteria genera produce cyanotoxin and subsequently may
pose a human health risk, especially after direct contact with, or
ingestion of water contaminated with these genera (Chorus and
Bartram, 1999; Codd et al., 1997). Seven toxic cyanobacteria
genera (targeted in this study) are most likely to be encountered
in surface water sources. These are Microcystis spp., Oscillatoria spp., Anabaena spp., Cylindrospermopsis spp., Aphanizomenon spp., Nodularia spp. and Nostoc spp. (Chorus and
Bartram, 1999), of which Microcystis spp. are reported to be the
most abundant. These cyanobacteria are potential producers of
cyanotoxins of which the most common type is the microcystins
(Du Preez et al. 2007; Du Preez and Van Baalen 2006; Chorus
and Bartram, 1999; Carmichael, 1992).
People in underdeveloped areas are reportedly using
untreated surface water directly from the source for washing,
preparing food and drinking. These water sources are often contaminated by substantial numbers of pathogenic bacteria (Jagals,
2006; Jagals et al., 2003), including toxic cyanobacteria (WHO,
2004; Chorus and Bartram, 1999). In the Southern African context, water for household uses in rural villages is being collected
from the water source mostly in 20 to 25 ℓ plastic containers and
stored at home to be used over several days. The quality of the
water source as well as the manner in which the water from the
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storage containers is being used by the household, poses a health
risk to the users. The risk of infection is high as pathogenic bacteria may be collected with the source water or may develop in
the container. Seeded and/or neophyte bacteria could proliferate
in container waters and eventually attach to containers’ inner
sidewalls, forming biofilm, further sustaining their occurrence
and proliferation (Jagals et al., 2003; Momba and Kaleni, 2002).
It is postulated that cyanobacteria and / or their cyanotoxins can
also be collected with the source water into containers but it is
not known what typical cyanobacteria numbers and their associated toxin levels are collected with the containers or whether the
cyanobacteria would proliferate and produce toxin in the container water.
The aim of this work was therefore to assess whether cyanobacteria and microcystins occur at levels in the water from the
containers that pose a health problem to the household using it.

Methodology
Water was sampled from containers in households from rural
villages in the semi-tropical Vhembe district of the Limpopo
Province in South Africa (Fig. 1). These villages are not supplied with potable water via conventional piped drinking water
supply systems. The population uses untreated water from surface sources such as nearby rivers and streams. This study was
conducted during the 7 months of high summer in the area to
assess cyanobacteria occurrences under conditions conducive to
optimum growth, i.e. the assessments were done of the worstcase scenario in terms of consumer exposure to cyanobacteria
and their cyanotoxins.
Sampling
All the households in the area typically used 20 to 25 ℓ plastic
containers to collect and store water. The container material
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