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Abstract
Organochlorine pesticides (OCPs) are continually detected in the environment due to their increasing applications in agriculture and industry. The presence of OCPs in the environment is not desirable since they are well known to have negative
impact in humans, animals and birds. Thus, there has been a continual demand to monitor the presence of OCPs within the
environment. Liquid-liquid extraction (LLE) and Soxhlet extraction (SE) methods (using dichloromethane as the extracting
solvent,) were optimised and evaluated for the determination of these compounds in surface water (unfiltered and filtered)
and sediment samples. The crude extracts obtained were subjected to column chromatography for clean-up. Thereafter, 1 µℓ
of the cleaned extracts were injected into the GC equipped with ECD.
Percentage recoveries obtained for OCPs ranged from 98.90±7.32 (2,4’-DDE) - 124.1±8.23 endosulfan II (ENDO II) %
and from 98.99±5.30 (2,4’-DDE) - 121.1±0.38 (4,4’-DDE) % in spiked triply distilled water and sediment samples respectively. The levels of OCPs obtained in unfiltered environmental water samples ranged from 0.631±0.03 (γ-HCH) - 1 540±0.19
ng·mℓ-1 (4,4’-DDT) while levels in filtered water samples ranged from 0.895±0.01 (γ-HCH) - 9 089±0.08 ng·mℓ-1 (HEPTA).
Levels of analysed OCPs obtained in sediments ranged from 0.266±0.01 (δ-HCH) - 22 914±2.85 ng·gdw-1 (2,4’-DDE). Analytes adsorbed on the sample bottles used for water samples collection gave levels which ranged from 0.01±0.01 - 1.06±0.02
ng·mℓ-1 for OCPs.
The levels obtained from the catchment were significantly higher than the water criteria values recommended by USEPA
and DWAF for the protection of the aquatic environment. Levels obtained were also higher than those of other studies
conducted so far in South African aquatic environments. There is, therefore, a definite pollution of the Jukskei River catchment by the OCPs studied.
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Introduction
The release of various organic pollutants from different sources
such as runoff or effluent discharges into the environment is an
issue of great concern in many countries. The sea, rivers, dams or
lakes have become the immediate environmental reservoirs for
all possible organic pollutants (Chee et al., 1996). These include
organochlorine pesticides (OCPs) such as lindane, endosulfan
(ENDO), dichlorodiphenyltrichloroethane (DDT) and its degradation products, DDD and DDE (Tomkins et al., 1992). Some
OCPs have contributed greatly to the increase in food production
and at the same time have improved human and animal health.
However, these successes have been marred by the revelation of
their side-effects on non-target species (Barlas, 2002).
Some OCPs are highly resistant to degradation by biological, photochemical or chemical means. They are also liable to
bioaccumulation and are prone to long range transport (Tanabe
et al., 1994). Many of these compounds have already been listed
as top-priority pollutants owing to their carcinogenic, hepatoxic
and mutagenic effects (USEPA, 1984 and WHO, 2004). These
compounds are also typically characterised as having low water
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solubility and high lipid solubility. They have been associated
with significant environmental impact in a wide range of species and at virtually all tropic levels. Many organochlorines have
been implicated in a broad range of adverse human health and
environmental effects, including impaired reproduction, endocrine disruption and immunosuppression. Exposure to organochlorines has been correlated with population decline in a
number of marine mammals (Tanabe et al., 1994).
Due to the toxic effects of organochlorines in aquatic organisms, the use and/or sale of most organochlorine pesticides has
been banned or restricted in many developed countries such
as United States of America and Sweden since the mid 1970s
(Tanabe et al., 1997). Studies conducted on OCPs in aquatic
environments in South Africa (Weaver, 1993; Grobler, 1994;
Naude et al., 1998; London et al., 2000; Fatoki and Awofolu
2003; Okonkwo et al., 2007), Europe (Blair et al., 1997 and
Fernandez-Alba et al., 1998), Asia (Iwata et al., 1994 and Xue
et al., 2006) and America (Dorothea and Muir, 1991; Guillette
et al., 1998) have shown a widespread occurrence of residues
of these pesticides in environmental aquatic systems, despite
the fact that they have been banned for decades. In developing
countries such as South Africa, DDT is still used officially for
malaria vector control in some parts of the country. It is believed
that some group of OCPs may still be in use clandestinely under
unknown trade names in agriculture due to their low cost and
effectiveness for pest control.
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