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Abstract

This study was aimed to assess selected heavy metals concentration in the organs of Clarias gariepinus and Mormyrus rume
from River Gidin Dorowa, Wukari, Taraba State, Nigeria. The liver, muscles and Gills of the fish species and water were
collected. During dry (September, October and November,) and wet (December, January and February) seasons. Cadmium,
Lead, Zinc and Copper were analyzed using Atomic Absorption Spectrometer. Sampling of fish was carried out monthly for six
(6) months. The results showed that heavy metals mean were high in the muscles followed by the liver and low in the gills of
Clarias gariepinus, while heavy metals were highest in the gills followed by the liver and lowest in the muscles of Mormyrus
rume. High heavy metals concentration (1.900mg/kg) was recorded for Zinc (Zn) in the gills follow by copper (Cu) with a mean
of (0.00917mg/kg) recorded in the liver of Mormyrus rume, Pb recorded the high mean of (0.2932mg/kg) in the liver while
low lead (Pb) mean (0.1855mg/kg) was recorded in the muscle. However, Zn (1.6250mg.kg) and Pb (0.2882mg/kg) was high
in the muscle than in other tissues of C. gariepinus. In other to avoid serious health hazards, there is need to institute effective
fisheries pollution control measures and management of River Gidin Dorowa fisheries resources. Continuous monitoring of
the pollution levels of the River Gidin Dorowa using fish species as bioindicators can provide adequate information necessary
for its effective management.
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Abbreviations: LGA: Local Government Area; SPSS:
Statistical Package for the Social Sciences.

Introduction

Fish has been recognised as an important food source
for the human body. Fish provides essential fatty acids
like Omega 3, proteins, vitamins, and minerals [1]. The
African Catfish (Clarias gariepinus) is one of the most
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widely consumed freshwater fish in Nigeria due to its large
acceptability. C. gariepinus is a native species of Africa and has
drawn attention of aquaculturists because of its biological
attributes that include faster growth rate, resistance to
diseases and possibility of high stocking density [2].

Mormyrus rume is an endemic fish species of sub-Saharan

Africa. It is one of the species of Mormyridae’s family which
shows good growth in the natural environment and therefore
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has a good potential for aquaculture. Mormyrus rume has
a high vulnerability around 63%. Hence it's necessary
to point to studies for a sustainable management of this
ichthyological resource in order to preserve the ecological
balance of hydrosystems [3]. Contamination of natural
waters by heavy metals negatively affects aquatic biota and
poses considerable environmental risks and concerns [4,5].

Estuaries and inland water bodies which are major
source of drinking water in Nigeria are often contaminated
by urban populations and industrial establishment [6].
Among environmental pollutants, trace metals are of
particular concern due to their potentially toxic nature and
ability to bio-accumulate in fish and aquatic ecosystem [7,8].
The ingestion of heavy metals by fish via food and water
might affects not only the productivity capabilities of such
fish, but ultimately the health of man that depends in this
organism as a major source of protein [9,10]. All metals are
potentially harmful to fish and most organisms at some level
of exposure and absorption. Therefore, knowledge of the
changing concentration and distribution of heavy metals in
various components of the environment is a priority for good
environmental management programmes all over the world
[11].

The use of fish as a bio-indicator metal pollution in
aquatic environments and its suitability for human use from
toxicological view point has been documented [12-16]. The
occurrence of higher levels of heavy metals in sediments

found at the bottom of the water column can be a good
indicator of man-induced pollution rather than natural
enrichment of the sediment by geological weathering [16,17].
A lot of industrial effluents are emptied into the aquatic
environment untreated, the products of treatment plants are
still potentially harmful to aquatic organism and human, a
common component of these influence is heavy metal [18].

Materials and Methods

Study Area

The study carried out at River Gidin dorowa, Wukari
L.G.A., Taraba State, Nigeria. Wukari L.G.A., comprises
various towns include Bantaji, Gidin dorowa, kumutu and
others with a population of 241,546, scattered over many
small to large villages throughout the area as at 2006 census
and a total land area of 4,308km? (1,663m?). It is multi-ethic,
include Tiv, Hausa-Fulani people as well as the original Jukun
race. Wukari is located between Latitude 7° 52” and 38°
4”N and a longitude of 9°46 and 44° 48”E. The vegetation in
Gidin dorowa is mainly secondary forest, shrubs, re-growth
and swamp. There are two seasons: April to October raining
season while the month of November to March are generally
much drier than the remaining months. Its annual rainfall
ranges from 130 cm to 266.30 cm/yr with temperature
between 32°C and 36°C. The majority of the people are
farmers and fishermen. See diagram of study area (Figure 1).

Figure 1: Map of Wukari LGA showing River Gidin Dorowa (Study Area).

Experimental Design

The study was conducted as a factorial experiment in
Completely Randomized Design (CRD) with 2(Species) x
4(Metals) x 6(Months) x 3(Sources) replicated thrice.
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Collection of Fish Samples

A total of thirty six fish were used for the study. Three
fish sample each was collected monthly for the experiment.
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Sampling of fish was carried out monthly for six (6) months.
The Fish samples were purchased at the landing site of River
Gidin Dorowa immediate after caught by the fisher folk and
transported to the Department of Biology Science Laboratory
on sampling days from the sampling location. Fish samples
obtained were identified using key and monograph in the
laboratory. The fish samples were placed in labeled clean
polyethylene bags and stored in a deep freezer. The Fish
was then allowed to thaw at room temperature prior to the
dissection and their parts (gills, liver and muscles) were
procured by dissection using a stainless steel dissection Kkit.

Heavy Metal Determination

The fish organs were oven dried at 80°C for 48hours.
Milled separately using porcelain mortar and pestle, placed
in labeled polyethylene packs and stored at -10°C prior
to digestion and analysis. Each organ was digested using
the Organic Extraction method described by Sreedevi PA,
et al. [19]. 1g of each milled sample was placed in 50ml
Kjeldhal flask. 10ml of nitric acid, 2ml per chloric acid and
2mlsulpuric acid (5:1:1) ratio was added to the sample in the
flask. Contents of the flask were treated with moderate heat
under a hood. Digestion was terminated at the appearance
of white fumes. An aliquot of the digest were diluted with
10ml distilled water and further boiled for a few minutes
and allowed to cool. This was subsequently filtered into 50ml
volumetric flask and made up to mark. Blank samples were
prepared using the same quantity of mixed acids.

Data Analysis

Generated data were subjected to one way analysis
of variance (ANOVA) using statistical package for social
sciences (SPSS) 9.0 Version 2012 was used to determine the
significance difference at 5% level of probability. Significant
means were separated using New Duncan Multiple Range
Test [20].

Results

The results of heavy metal levels in fish organs of two
commercially important fish species Mormyrus rume and
Clarias gariepinus from River Gidin Dorowa are presented
below in Tables 1 and 2. The results of Mean Monthly
Concentrations of Selected Heavy Metals in liver, muscle
and gills of Clarias gariepinus during the study period are
presented in Table 1 below. The results showed that Zn
(1.6250mg.kg) and Pb (0.2882mg/kg) were the high in the
muscle than other tissues. The mean value high concentration
(1.6250mg/kg) was recorded for Zinc (Zn) in the muscles and
liver with a mean value (1.5917mg/kg). The high (Cu) mean
(0.1084mg/kg) was recorded in the liver of C. gariepinus.
While the low lead (Pb) mean (0.2060mg/kg) was recorded
in the gills of same fish. There was no significant different
for cadmium mean values recorded among the fish tissues
studied. The low mean (0.0072mg/kg) recorded for cadmium
(Cd) was in the gills while the high mean (0.0093mg/kg) was
recorded in the liver during the study period.

Fish Organs Cd Pb Zn Cu
Liver 0.0093+0.0015? 0.2574+0.0363% 1.5917+0.1312° 0.1084+0.0288°
Muscle 0.0077+0.00122 0.2882+0.0757? 1.6250 £ 0.1558° 0.0750+0.0180?
Gills 0.0072+0.0011° 0.2060+0.0375* 1.4750+0.1997° 0.0750+0.0180?

Means with the same superscript across the column are not significancly different (P>0.05).

Table 1: Mean (+SEM) Monthly Concentrations of Selected Heavy Metals in Liver, Muscle and Gills of Clarias gariepinus (n=6)

Fish Organs Cd Pb Zn Cu
Liver 0.0065£0.00172 0.2214+0.0433? 1.6750+0.1986% 0.0917+0.01932
Muscle 0.0061+0.00082 0.1855+0.03872 1.3334+0.0980° 0.0417+0.0149°
Gills 0.0068+0.00112 0.2932+0.02752 1.900+0.1355" 0.0750+0.0131¢

*Values are presented as mean * S.E.M. Values with different superscript across the column indicate a level of significance

(P<0.05).

Table 2: Mean Monthly Concentrations of Selected Heavy Metals (mg/kg) in Liver, Muscle and Gills of Mormyrus rume During

the Study Period (n=6)

The concentration pattern of heavy metals in all the
organs of C. gariepinus was in the order of Zn>Pb>Cu>Cd.
The results of mean Monthly Concentrations of Selected
Heavy Metals in liver, muscle and gills of Mormyrus rume
during the study period are presented in table 2. The result
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showed that between the organs heavy metals was highest in
the gills followed by the liver and lowest in the muscles. The
mean heavy metals value higher concentration (1.900mg/
kg) was recorded for Zinc (Zn) in the gills follow by copper
(Cu) with a mean (0.00917mg/kg) recorded in the liver of
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M. rume, Pb recorded the highest mean value (0.2932mg/kg)
in the gills while the lowest lead (Pb) mean (0.1855mg/kg)
was recorded in the muscle. The lowest mean was recorded
for cadmium (Cd) in the muscle (0.0061mg/kg) in M. rume
during the study period. The concentration pattern of heavy
metals in all the organs of M. rume was in the order of
Zn>Pb>Cu>Cd.

Discussion

The study revealed highest concentrations of Zn found
in the muscles of Clarias gariepinus (Table 1) which is a
bottom feeders. This could be as a result of high exposure
of bottom feeding fish to the sediment which contained
high concentrations of the metal. The high concentration
of Zn (1.6250mg/kg) agreed with similar study of Kelle
HI, et al. [21] who reported (1.669mg/kg) in the muscle of
fish samples from Abraka market also Eneji IS, et al. [22]
reported high mean concentration of (3.85 mg/kg) in muscle
tissue of Clarias gariepinus obtained from River Benue, and
(1.5917mg/kg) measured in the liver could also be as a
result of the important roles performed by the liver. The high
concentration of Zinc in this study could also be associated
with human activities and vehicle movement that occur in the
environment. Human activities such as the use of chemicals
and Zinc-based fertilizers by farmers and spent engine oil
waste from rice milling machines and other petrochemical
sources around the area [23].

This is similar to Annune PA [24], Demirak A, et al. [25]
and Yang R, et al. [26] who reported that metals accumulate
in high concentrations in the liver, because the organ has
relatively high potential for metal accumulation than the
muscle. The liver is the metabolizer and major detoxifier of
the body. The Cd, Pb and Cu concentrations reported in this
study were similar to studies of Kelle HI, et al. [21], in the gill
of C. gariepinus from the Ogbeogonogo market from Asaba,
Delta State, Ezekiel B, et al. [27] from Dadin Kowa Dam in
Clarias gariepinus, Oreochromis niloticus, Alestes nurse,
Bagrus bayad and Synodontis schall water from Difa, Dadin
kowa and Gwani sampling stations of the Dam but low than
the study of Abdulali T, et al. [28] in Oreochromis niloticus
from five locations around Bangi area, Selangor, Malaysia.
However the values recorded for this study were within the
Federal ministry of Environment [29] safe limit for food and
fish products.

Copper is considered to be an important part of many
enzymes but occur in very low levels in food. From this study,
the highest concentration of Cu was found in the liver of C.
gariepinus. This value was below the 1.0-3.0 and 3.0 mg/kg
recommended limits for food fish by FEPA [30] and WHO [31]
respectively; thus indicating that the fish species examined
could not pose copper related hazards to consumers. The
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high level of Copper in the liver is due to the fact that Copper
toxicity in fish is taken up directly from the water via gills
and stored in the liver [31].

The concentration of Cu in this study was below the
concentrations in the liver, gills and muscles of C. gariepinus
from Kubanni River Uzairu A, etal. [32], T zilliand C. gariepinus
from River Benue Eneji IS, et al. [22] and the concentration
in T guineensis from Nworie River Allinor IJ, et al. [33] and
from Dadin Kowa Dam [27]. However values reported in this
study were low compare to values report by Wangboje OM, et
al. [34] in the Myonematic tissues of selected finfish species
from a freshwater ecosystem in south western Nigeria and
within range World Health Organization [35] safe limit. The
low value report in this study for Cd, Cu, Pb, could be due to
differences in the species, sizes, ages, and sampling periods
[36]. The increase in concentrations of these metals could be
attributed to indiscriminate disposal of industrial, domestic
and municipal wastes and runoffs of agricultural chemicals.

Conclusion

The outcome of his study confirmed the occurrence and
levels of Zn, Cd, Pb, and Cu in muscles of the two commercially
important species Mormyrus rume and Clarias gariepinus of
River Gidin Dorowa. The levels of Pb, Cd, Cu and Zn in the two
fish species were below the WHO and FAO recommended
limits in fish and fisheries products. Lead (Pb) values were
generally Low in both species.
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