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ABSTRACT: Lead (Pb), Cobalt (Co), and Copper (Caneentrations were determined in bone, muscle @haf gwo

fish species (tilapia fish and cat-fish) collectedm Tiga dam Kano, Nigeria during October, 201heTmean
concentrations of the heavy metals varied dependinghe type of the tissue and fish species. Géperat-fish
showed the highest level of Pb (7.680 2.33 mg/L) and Cu (0.50& 0.4 mg/L) metals in the bone and muscle tissues
respectively. Cobalt (Co) showed the highest comagan in tilapia fish. In tilapia fish, the comteation of copper in
the gills was not detected. In cat-fish, the bazmorded the lowest level of cobalt (5.20 1.24mg/L) while the gills
recorded the lowest level. The concentration openg0.506+ 0.40mg/L) was maximum in the muscle and lowest in
the bone of cat fish. In cat fish, Pb showed hidbeel (7.60% 2.033mg/L) in the bone and least in the gillstilpia
fish, cobalt recorded higher concentration in giligl least in bones. And also Pb has higher coratémnt in the gills
(2.30 £ 0.44mg/L) and lowest ( 0.9t 0.42mg/L) in bone of tilapia fish.
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Introduction

The term heavy metals refer to any metaltiemical element that has relatively high densigager
than 5g/cm and is toxic or poisonous at low concentrationsarfiples of heavy metals include Mercury
(Hg), Cadmium (Cd), Arsenic (As), Chromium (Cr) abelad (Pb). They are natural components of the
earths crust. They cannot be degraded or destrdy@d small extent they enter our bodies via food,
drinking water and air. Heavy metals poisoning douksult for instance, from drinking water
contamination (e.g. lead pipes), high ambient aircentrations near emission sources, or intakdéode
chain. They can enter a water supply by induskaiati consumer waste or even from acidic rain breaki
down soils and releasing metals into streams, |akesrs and ground water. (Mance, 1987). The
contamination of fresh water with a wide range alfygants has become a matter of great concerntbeer
last few decades.
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Heavy metals are natural trace componenthefaquatic environment, but rather their levelgeha
increased due to domestic, industrial, mining agicaltural activities (Lelandt al., 1978; Mance 1987;
Kalay and Canli, 2000). Discharge of heavy metais river or any aquatic environment can changé bot
aquatic species diversity and ecosystem due to tbeicity and accumulative behaviour (Health, 1987
Allen, 1995).

Aquatic organisms such as fish and shell isbumulate metals to concentrations many timelsehig
than present in water or sediment (Olaéfaal; 2004, Gumgunet al; 1994). They can take up metals
concentrated at different levels in their differdmdy organs (Khaled, 2004) certain environmental
conditions such as salinity, piWater accumulation in the living organisms up tei¢aconcentrations and
cause ecological damage (Guwetral., 1999). Thus heavy metals acquired through tlog fchain as a
result of pollution are potential chemical hazattiseatening consumers. At low levels, some heagtal
such as copper, cobalt, zinc, iron and manganesessential for enzymatic activity and many biatagi
processes. Other metals, such as cadmium, mercuhyead have not known essential role in living
organisms and are toxic even at low concentratidie essential metals also become toxic at high
concentrations (Bryan, 1976). Studies carried oufish have shown that heavy metals may have toxic
effects, altering physiological activities and Hiemical parameters both in tissues and in bloofisbf
(Larsson et al, 1985).

The consequence of heavy metals pollutionbmhazardous to man through his food. Therefoi® it
important to monitor heavy metal in aquatic envinemt (water sediment and biota). The use of water i
agriculture is growing due to water scarcity, p@pioin growth and urbanization which all lead to the
generation of yet more waste water in urban atdagever waste water irrigation posses several thitea
the environment through contamination by nutriemsavy metals and salts. Increases loads of heavy
metals in waste water may increases the risk afrgtavater contamination (Stagnitial; 1999)

The major anthropogenic sources of heavyalmeinclude waste water, run-off from roads and
industrial wastes from mining, manufacturing andahgnishing plants. (Alloway, 1990) they may alse
leached from soils and rocks in contacts with waiée massive disposal of quantities of metal waste
land fills can lead to metal pollution of grouncdasurface water (Sawyer and Parkin, 1994).

The aim of this work is to determine and pame the concentration of heavy metals (Co. Pb,Gjd
in tilapia and cat fish in Tiga dam Kano state, éfig. The high level of pollution caused by heawstais
and their threat they pose to consumers and phbhith cannot be over emphasized. So, this workilas
create awareness on the harmful effect of heavalsiebnsumption and suggest ways by which pollution
by heavy metals can be reduced.

Materials and M ethods

Chemicals of analytical grade (Analar ) waesed and distillated water was used in the preiparaff
the sample and standard solutions. All the appsigiass wares used were carefully washed with
detergents and rinsed with distilled water.

Preparation of lead (I1) nitrate standard solution

Lead nitrate (1.598g) was weighed and digsblin litte amount of distilled water and 2.0twf
nitrate acid in a beaker and the solution was feared and rinsed into 1dhof volumetric flask and was
made up to the mark with distilled water. This veapiivalent to 1000mg/L lead nitrate stock solution.
Working standards of 1.0, 2.0, 4.0, 6.0, 8.0 andrh@/dni were prepared from a 100mg/dnstock
solution obtained by diluting 10¢hof the original stock solution in 100énvolumetric flask by the
corresponding 1.0, 2.0, 4.0, 6.0, 8.0 and 1030om00cnT volumetric flask.

Preparation of Cobalt (I1) Nitrate Standard Solution
Cobalt nitrate salt (4.937g) was weighed dissolved in little amount of distilled water addcn? of
nitric acid in a beaker and the solution was tramisfl and rinsed the beaker with distilled waté itdn?

volumetric flask and was made up to the mark withilted water. This was equivalent to 1000mgdsh
cobalt nitrate stock solution. Working standard, 2.0, 4.0, 6.0, 8.0 and 10.0mg/timere prepared from a
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100mg/dni stock solution obtained by diluting 10&mf the original stock solution in 100émolumetric
flask up of the mark by the corresponding 1.0, 2.0, 6.0, 8.0 and 10.0¢rim 100 crivolumetric flask.

Preparation of Copper (I1) Nitrate Standard Solution

Copper (1) nitrate salt (3.518g) was weidlznd dissolved in little amount of distilled waterd 2.0
cm® of nitric acid in a beaker and the solution wamsferred and rinsed with distilled water into 1°dm
volumetric flask and was made up to the mark wigilted water. This equivalent to 1000mg/ Hoopper
(1) nitrate stock solution. Working standard 0012.0, 4.0, 6.0, 8.0 and 10.0mgRiwere prepared from a
100mg/dm stock solution obtained by diluting 10w the original stock solution in a 100&wplumetric
flask up to the mark by the corresponding 1.0, 2.0, 6.0, 8.0 and 10.0¢rm 100cn volumetric flask.

Sampling /Sample Preparation

Two fish species namely Tilapia (Measuringd#2t 0.103cm and weighing 225.12 122.08g) and
cat fish Clarias lazera) measuring 31.8& 1.68cm and weighing 244.9% 250.269) were brought from
Tiga dam during October, 2010 from the local; fisheen of the area. Fish were brought to the lalboyat
and dissected with clean stainless steel instrusn@mtthe same day. The tissue from 5 fish indiv&loé
the same species were pooled to make 3 sub-sariplesle, bone and gills organs were dried in amove
at 108C until reaching a constant weight.

Tissues were homogenized and grinded intowadpn 0.1g of each dry tissue were weighed out,
transferred into 100cirpyrex beaker. 5cinof concentrated nitric acid was added and the dreaith its
content was placed in a hot plate and heated %t.4@8fter heating for 15 minutes another Scof
concentrated nitric acid and 10twf concentrated sulphuric acid were added andetmperature of the
plate was gradually increased to 400The solution was set aside after 20 minuteseatihg, cool and
digest was diluted with 10chof distilled water. The resulting solution waslbdiuntil all the tissues were
dissolved. And again set to cool. The digests wassferred into 100ctvolumetric flask and made up to
the mark with distilled water. The digests were tk@p plastic bottles and later; the heavy metal
concentrations were determined using Alpha 4 at@bgorption spectrophotometer.

Results

The results obtained for the determinatioteatl, cobalt and copper concentrations in thersr@aone,
gill and muscle) of tilapia are presented in Figs2 and 3. For cat fish, the results are as pteden Figs.
4, 5 and 6. Mean concentration (mg/L) of the heagtals (Pb, Co and Cu) in the two fish species are
presented in Table 1.

Table 1: Mean concentration of Pb, Co, Cu in thefish species

Concentration in mg/L

Organ Fish species Pb Co Cu
Bone Tilapia 0.90* 0.42 6.80+1.30 0.332+0.40
Cat Fish 7.60+2.33 520+1.24 0.40% 0.16
Muscle Tilapia 2.00* 0.79 14.80+ 0.18 0.11 + 0.04
Cat Fish 7.20+ 1.30 4.00% 0.71 0.51+ 0.40
Gill Tilapia 2.30* 0.44 16.40x 3.05 0.00
Cat Fish 520+ 1.30 400+ 0.71 0.456+ 0.07
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Fig. 1: Concentration of Pb, Co and Cu in the Bones of Tilapia
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Fig. 2: Concentration of Pb, Co and Cu in the Muscles of Tilapia
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Concentration of Pb, Co and Cu in the Gills of Tilapia

Fig. 3: Concentration of Pb, Co and Cu in the Gillsof Tilapia
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Fig. 4: Concentration of Pb, Co and Cu in Bones of Cat fish
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Concentration ofPb, Co and Cu in the Muscules of Cat fish
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Fig. 5: Concentration of Pb, Co and Cu in the Muscles of Cat fish

Concentration of Pb, Co and Cu in the Gills of Cat fish

——Ph
~—Co

Concentration (mg/L)
>

]
] 1 2 3 4 5 6

Fig. 6: Concentration of Pb, Co and Cu in the Gills of Cat fish

Discussion

Table 1 shows that in tilapia, the distribuatipattern in the concentration of lead in the nsgillows
the order Bone < muscle < gill. This shows thatdhierecorded the highest lead concentration witéan
and associate standard deviation value of 24300.44 mg/L, while the bone recorded the lowest
concentration of lead with mean and standard dewviatalue of 0.9+ 0.42 mg/L. In cat fish, the reverse
was the case in the concentration of lead witlpigldish. The distribution pattern for the concatibn of
lead in the organs was as follows: Gill < musclbone. The bone recorded the highest concentrafion o
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lead in the mean and standard deviation value 60 Z 2.33 while the gill recorded the lowest
concentration of lead with mean and standard dewiatalue of 5.20+ 1.30.

Cobalt recorded the highest concentratiothéngill of tilapia with mean and standard deviatialue
of 16.40x 3.05 mg/L when compared with the other organfiefstame tilapia species. In other way, bone
had the lowest concentration of 6.801.30 mg/L mean and standard deviation. The dididhypattern is
as follows: bone<muscle<gill.

In cat-fish, the distribution pattern for tbhebalt concentration is as follows: Muscle < gilbone. It
was observed that the mean and standard deviatiotuscle and gill were the same value. Bone had the
highest cobalt concentration with mean and standandation of 6.80+ 1.30mg/L while the muscle
which recorded the same concentration with gill tiessmallest cobalt concentration. Comparing We t
fish species (tilapia and cat-fishes), the conegioin of cobalt in tilapia is greater that thancat-fish,
most especially in the gill of tilapia fish.

In tilapia fish, the bone organ had the higgle®ncentration of copper with mean and standaviaton
of 0.332 % 0.04mg/L. the concentration of copper in the gfilthe tilapia was not detected hence the mean
and standard deviation were recorded zero (0),nthé to it was the muscle with mean and standard
deviation value of 0.0166= 0.04. The distribution pattern for the concentmatbecomes gill< muscle <
bone.

In cat-fish, the concentration of coppettie organs of the fish were more appreciated teethio the
tilapia fish. The muscle was known to have the agjtcopper concentration of 0.5@6 0.40 mg/L mean
and standard deviation value. The bone recordebbtirest concentration of 0.48 0.0.16 mg/L mean and
standard deviation. The distribution pattern of tteoper concentration in the increasing order is as
follows: bone < gill < muscle.

Generally, the study reveals that, the boheat-fish recorded the highest lead level conetioin
(7.60+ 2.33mg/L equivalent to 0.338 0.21mg/g wet weight).

In the similar way gill of tilapia recorded the higst cobalt level concentration (16.40 3.05 mg/L
equivalent to 0.073t 0.276mg/g wet weight) mean and standard deviatituscle of cat-fish recorded
the highest concentration (0.560.40mg/L equivalent to 0.002 0.025 mg/g wet weight) mean and
standard deviation.

The lowest lead level concentration was foumdhe bone of tilapia fish with mean and standard
deviation of 0.90+ 0.42mg/L equivalent to 0.00& 0.038 mg/g wet weight). The lowest value of cobalt
concentration can be found in muscle and gill dffisdh with mean and standard deviation (4.€0
0.71mg/L equivalent to 0.01f 0.045mg/g wet weight).

Conclusion

The levels of heavy metals in fish vary arieus species and different aquatic environmean(iGnd
Atli, 2003).Consequently, it can be concluded that levels of heavy metals in the organs of the figlo
species are at acceptable levels. Only the leadl lievbone (7.60f 2.330 mg/L), muscle 7.2@&
1.30mg/L), gill (5.20% 1.30 mg/L) in cat-fish and cobalt level in muscl&. 80 + 1.92mg/L), gill (16.40
+ 3.05 mg/L) in tilapia fish were higher that theceptable value for human consumption designated by
FAO, 1983. Accumulation of heavy metals in fishcém and other organs may be considered as an
important warning signal for fish health and huncansumption. The present study shows that precautio
measures need to be taken in order to preventflieavy metal pollution.
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