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Abstract

Heavy metals in selected fin and shell fishes from Bodo and Kaa in Ogoniland were studied. Heavy metals
concentrations were determined by Atomic absorption spectroscopy. There were detectable levels of heavy
metals in samples from both test site (Bodo) and control site (Kaa). The concentrations of all heavy metals for
samples were significantly lower at p<0.05 for samples from Kaa than samples from Bodo. Some of the heavy
metals detected in samples were above the maximum permissible limits as recommended by the International
Atomic Energy Agency (IAEA), United Nations Environment Program (UNEP) and Federal Environmental
Protection Agency (FEPA) for heavy metals in fish. These findings suggest that the study sites were
contaminated with heavy metals. This indicates that the consumption of fishes from the study areas would lead
to severe health risks.
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INTRODUTION

Heavy metals contamination is typically through the use and application of biosludge, contaminated animal
manure and artificial fertilizers (USDA, 2012). As trace elements, some heavy metals are essential to maintain
the body’s mechanisms, but when present in excess, they bio-accumulate and become toxic because of their non-
biodegradable nature (Demirezen and Ahmet, 2006). Heavy metals are considered the most important
constituents of pollution from the aquatic environment and the sea due to toxicity and accumulation by marine
organisms, such as fish (Emami et. al, 2005). Plants can also accumulate heavy metals in their tissues in
concentrations above the permitted levels which are considered to represent a threat to the life of humans, and
animals feeding on these crops and may lead to contamination of food chain (Adnan et al/, 2010; Patil et. al.,
2012). Fish is widely consumed in many parts of the world because it has high protein content, low saturated fat
and also contains calcium, phosphorus, iron, trace elements like copper and a fair proportion of the B-vitamins
known to support good health (Tucker, 2007). Fish accumulate toxic chemicals such as heavy metals directly
from water and diet, and contaminant residues may ultimately reach concentrations hundreds or thousands of
times above those measured in the water, sediment and food (Nkpaa et. al., 2013; Osman et. al., 2007; Goodwin
et. al., 2003; Labonne et. al., 2001), thus, they are considered good indicators for heavy metal contamination in
aquatic systems (Burger et. al.,, 2002). According to Atuanya et al., (2012), the concentration of heavy metals
varies with variation in fish species. Also, the concentrations of these elements in the fish could be related
primarily to their feeding habit (Farkas ez. al., 2003), differences in ecological needs, swimming behavior and
the metabolic activities among the fishes, as reported by Canli and Atli, 2003.

As human population, urbanization and industrialization continues to expand, emission of heavy metals
into the environment and their hazards on human life are of great concern, as people may be exposed to
potentially harmful chemical, physical and biological agents in the air, food, water or soil. Their presence in
aquatic ecosystems, mainly due to anthropogenic influences has far-reaching implications directly to the biota
and indirectly to man (Hussain et. al., 2013; Carpenter et. al. 1998).

MATERIALS AND METHODS

Reagents

All reagents used were of analytical standard

Study Sites

The study sites Bodo (test) and Kaa (control) are located in Ogoniland of Rivers State, with a population of close
to 832000, and land area covering 1000km”.

Collection of test samples

Fresh samples of selected fin and shell fish were collected from Bodo and Kaa Rivers of Gokana and Khana
local government areas of Rivers State, Nigeria. At each site, 10 individual fishes of similar size for each species
were collected. The identification of fish samples was done in the of the Department of Fisheries, Faculty of
Agricultural Science, University of Port Harcourt. Collected samples were cleaned and wrapped in aluminium
foil plates, and cooled in an ice chest, before transportation to the laboratory

Sample Preparation

Fresh fish samples were brought into the laboratory, washed under tap water and drained to enable the fish to be
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weighed in the electronic balance. The weighed fish samples were then spread on the racks in the hot air drying
oven, set at 70°C for 18hour. The fish was then removed from the oven and ground to powder using a silimic
mortar and pestle.

Figure 1 Tilapia sompat grunt mullet . shrimps

Determination of heavy metal levels

Two grams of the fish samples were weighed into porcelain crucibles and placed in the muffle furnace which
was then set at 550°C for ashing. At the end of the 18hours, the furnace was switched off and allowed to cool to
room temperature. The ash was then retrieved from the furnace. 3mls of conc. Nitric acid (HNO3, was added and
with the use of a glass rod, the ashes were made to go into solution. This was diluted further with about 15mls of
distilled water.
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Flgure 2 Map of Ogoniland showing the study sites; Kaa (Khana L.G.A) and Bodo (Gokana L.G.A)
(UNEP,2011)

The ash mixture was filtered into 100ml volumetric flasks and made up to the mark with extra distilled
water. The ashed and filtered samples were then transferred into plastic 120ml bottles and sent for atomic
absorption spectroscopic analysis.

Atomic Absorption Spectroscopy (AAS) Analysis

For each of the metals, atomic absorption spectroscopy was calibrated using metal standard (Cr —
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357.90nm, Cd — 228.80nm, Pb -283.30nm, Zn — 213.9nm, Mn — 279.50nm, Fe — nm). The extract was aspirated
directly into the atomic absorption spectroscopy machine.

Atomic Absorption Spectroscopy Conditions

The atomic absorption spectroscopy (AAS) was GBC Avanta pm ver 2.02 Avanta. The carrier gas was
acetylene and air: 70psi. In order to analyze the sample for its atomic constituents, it had to be atomized. The
atomizers were flame and electro thermal (graphite tube) atomizers. The atoms were then irradiated by optical
radiation. The radiation source could be an element-specific line radiation source or a continuum radiation
source. The radiation then passed through a monochromator in order to separate the element-specific radiation
from any other radiation emitted by the radiation source, which was finally measured by a detector.

RESULTS
Table 1 Heavy metals concentration (mean + S.E.M, mg/Kg.) in fin and shell fish from study sites[Bodo (test
site) and Kaa (control site)].

TILAPIA SHRIMPS MULLET SOMPAT GRUNT

HEAVY KAA BODO KAA BODO KAA BODO KAA BODO
METAL

Cr 0.02+.006*  0.20+.006°  0.02+.006* 0.34+.015° 0.03+.006* 0.24+.015> 0.02+.006* 0.28+.006°
cd 0.02+.006*  0.04+.006°  0.01+.000°  0.04+.006° 0.01+.000°  0.05+.006° 0.02+.006* 0.05+.006°
Zn 0.33+£.032°  0.62+.142°  0.35£.006* 0.67+£006° 0.32+.012° 0.50+.006° 0.30+.010*° 0.55+.010
Pb 0.01£.000° 0.04+.006° 0.01+£.000° 0.04+.006° 0.02+.006° 0.04+.007* 0.03+.006° 0.07+.006"
Mn 0.10+.006* 0.18+.012°  0.12+.021*  0.23+.006° 0.14+.010° 0.18+.006* 0.13+£.006* 0.16+.017*

Values are expressed as mean + standard error of mean (S.E.M) of three replicates, (n=3). Values with different
superscript (a,b) in the same row are significantly different at the 0.05 levels (p< 0.05)

To assess the potential health risk of heavy metals to humans contamination of heavy metals in fish
were compared to the permissible limits recommended by UNEP (UNEP, 1985), FEPA (FEPA, 1991) or IAEA
(Wyse et. al., 2003).

All the species collected from study sites contained the elements analyzed for (chromium, cadmium,
lead, zinc and manganese) in detectable amounts. The result of the study showed that the mean heavy metals
concentration occurred in the following increasing order: Tilapia Pb<Cr,Cd<Mg<Cr<Zn for samples from Kaa
and Pb,Cd<Mn<Cr<Zn for samples from Bodo, Mullet Cd<Pb<Cr<Mn<Zn for samples from Kaa and
Pb<Cd<Mn<Cr<Zn for samples from Bodo, Sompat grunt Cr,Cd<Pb<Mn<Zn for samples from Kaa and
Cd<Pb<Mn<Cr<Zn for samples from Bodo and shrimps Pb,Cd<Cr<Mn<Zn for samples from Kaa and
Pb,Cd<Mn<Cr<zn for samples from Bodo. This shows that the concentration of zinc is highest for all samples;
from Kaa and Bodo however, it was not above the FAO maximum permissible limit. Table 1 shows the mean
concentrations of heavy metals analyzed for in Tilapia, Mullet Sompat grunt and Shrimps from the study sites. In
tilapia, zinc measured the highest in tilapia collected from Bodo, and lead measured the lowest for tilapia
collected from Kaa. The mean concentrations of all the heavy metals analyzed for in samples collected from test
and control sites were below the UNEP, IAEA and FEPA maximum permissible limits of heavy metals in fish,
as reported by Ekeanyanwu et. al, 2011, except the mean concentration of chromium in Tilapia collected from
Bodo, which was lower than the IAEA maximum permissible limit of 0.73, but higher than the FEPA maximum
permissible limit of <0.10. In mullet, zinc measured the highest mean concentration for mullet collected from
Bodo, and cadmium measured the lowest for mullet collected from Kaa. The mean concentrations of all the
heavy metals analyzed for in the samples collected from Kaa were all below the FEPA, TAEA and FAO
maximum permissible limits for heavy metals in fish, as reported by Ekeanyanwu et. al., 2011. However, for the
samples collected from Bodo, the mean concentration of chromium was below the IAEA maximum permissible
limit, but above the FEPA maximum permissible limits, for chromium in fish, and the mean concentration of
cadmium was below the JAEA and UNEP maximum permissible limits, but within the FEPA permissible level.
The mean concentrations of zinc, manganese and lead for samples collected from Bodo were all below the FEPA,
UNEP and IAEA maximum permissible limits for heavy metals in fish (UNEP, 1985; Wyse et. al., 2003; FEPA,
1991). In Sompat grunt, zinc measured the highest, for sompat grunt collected from Bodo, while chromium and
cadmium measured the lowest, for sompat grunt collected from Kaa. The mean concentrations of all the heavy
metals analyzed for samples collected from Kaa were all below the FEPA, IAEA and UNEP maximum
permissible limits for heavy metals in fish, as reported by Ekeanyanwu et.al, 2011. However, for the samples
collected from Bodo, only the mean concentrations of zinc, lead and manganese were below the FEPA, IAEA
and UNEP maximum permissible limits for heavy metals in fish. The mean concentration of cadmium for
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samples collected from Bodo was below the UNEP and IAEA maximum permissible limits of 0.30 and 0.18
respectively, but within the FEPA permissible limits of 0.05, and the mean concentration of chromium for
samples collected from Bodo were below IAEA maximum permissible limits of 0.73, but above FEPA
maximum permissible limits of <0.10, for heavy metals in fish. In shrimps, zinc measured the highest, for
shimps collected from Bodo, and cadmium measured the lowest, for shrimps collected from Kaa. The mean
concentrations for heavy metals analyzed for in samples from Kaa and Bodo were all below FEPA, UNEP and
TAEA maximum permissible limits for heavy metals concentration in fish, as reported by Ekeanyanwu et. al.,
2011, except for the mean concentration of chromium in shrimps collected from Bodo, which was below IAEA
maximum permissible limit, but higher than FEPA maximum permissible limit of heavy metals in fish.

DISCUSSION

It is important to note that the pH of a water body influences the concentration of many metals by altering their
availability and toxicity. Virtually all metals can produce toxicity when ingested in excessive quantities, but
there are some which are particularly important, because they are either pervasive or produce toxicity as
complexes or “ligands” with organic compounds. When in complexes with these metals, the biological
molecules lose their ability to function properly, and result in malfunction / death of affected cell.

The results show that lead and cadmium concentration were comparatively lower in comparison to the other
elements tested in all the species. However, the presence, even in small amounts of lead and cadmium is
threatening, because lead and cadmium belong to non-essential and toxic group of metals, which have no known
function in biochemical processes, and are toxic even in low concentrations (Ozparlak ez. al., 2012). These
results suggest that individuals consuming the samples from the study sites may be at risk of serious health
hazards resulting from the accumulation of these heavy metals.

CONCLUSION

It can be concluded from the findings of this research that there is a significant pollution of the study sites with
the presence of heavy metal pollutants in the test site (Kaa) and the control site (Bodo) studied, though, in much
higher levels in the test site than the control site. The people of Ogoniland are exposed to significant health risks
if they continue to consume the fish from these sites.
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