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ABSTRACT

Biomagnification factor of some heavy metals (Zn, Fe, Pb and Mn) were determined in sediment and fish (Tilapia
mossambis) samples collected from major damsin Ekiti- State, Nigeria. It was established that the biomagnification
factors for fish were higher in both season than in water, while that of sediment were greater in both seasons than
for fish and water. The concentration of heavy metals in water and fish were within the international permissible
level, however the study have shown that fish and sediment can be adequately used to monitor pollutional trend of
heavy metalsin the damsin Ekiti- State.
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INTRODUCTION

The occurrence of metals in excess of natural légdsproblem of increasing concern (1). Some es¢hmetals
have been reported to be extremely dangerous toahuhealth. Cadium accumulation is associated with
hypertension, osteomalacial and Itai-itai disede l(ead poisoning have been associated with pegntaorain
damage, behavioural disorders and impaired heé8ing

Toxic and essential metals enter the aquatic enmiemt through natural and artificial process thatolved

weathering of rocks and soil, dissolution of aefgmoticles in the atmosphere, oil spillage, sewafflient, auto
emission, dredging activities and industrial effii€2,4,5). The potential of most heavy metals imabcumulate,
biomagnified and become transferred to man throfegil chain has attracted global health concern Kigh

percentage of acid leached metal such as Fe, MNnPENnCu, and Ni have been reported for some lakasound
Ibadan, Nigeria (7) after entering the water, n¥etalay precipitate, adsorb on solid surface, rensaiuble,
suspended in water or may be taken up by faunbb@ &nd eventually accumulate in marine orgardrathat are
consumed by human being (5). Mineral element angtaf concern in nutrition, calcium, phosphoropstassium,
sulphur, sodium, chlorine and magnesium are reduireelatively large amount in the body and theg/ lenown as
major element(8) .

Heavy metal availability in aquatic organisms ifiuanced by many external factors such as seas@mtions,
pH, and hardness of water, concentrate and conmosit particulate matter (9)

Pollution of heavy metals in aquatic ecosystenriswing at alarming rate and has become an impovtandwide
problem (10). Increase in population, urbanizatiodustrialization and agricultural practices haggravated the
situation (11)As heavy metals cannot be degraded, they are degpsssimilated or incorporated in water,
sediment and aquatic animals and thus, causing/treatal pollution in water bodies (12).

In natural aquatic ecosystem, metals usually oatlow concentration normally at monogram to migaig per
litre level. However some of these metals occurd@bhdow concentration in surface waters have beponted to
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occur at relatively high concentration in the cepending sediment and fish from aquatic environnien8, 12, 13,
14, 15)The objective of the present study is to examimeliomagnification level of some metals in sedinmemd
fish from major dams in Ekiti State for baselinedmentation and environmental awareness.

MATERIALSAND METHODS

2.1Sample L ocation

Ekiti State was created ori' Dctober, 1996 from the former Ondo state. Theestituated entirely within the
tropics, located between longitud®18' to 5° 45" east of Greenwich meridian and latitud4d5-8°5" North of
equator. The state is mainly an upland one risio@ etres above sea level. It enjoys tropical démaith two
distinct seasons, these are wet season (April el@cy and dry season (November — March). Therdoaremajor
dams (Ureje, Egbe, Ero, and Itapaji) in the sthtg provides potable water for the teeming popoatFish from
these dams are sold to the public for consumplibe. samples for the study were taken from the daums in Ekiti
State.

2.2 Sample Collection

Four samples of water, sediments and fish (Tilapasambis) were collected from the four major daorse (per
dam) during the dry and wet seasons of 2010. Thergamples at each dam site was collected in kt/2$ plastic
bottles, the water samples were chemically preseiwe addition of 5ml conc. HNO3 per litre and kepta
refrigerator prior to analysis .

The sediments samples were collected by diveract dam site where the water sample were collektat, in a
polythene bag and then allowed to drain to dryn€ks. fish samples (Tilapia mosambis) were boughandomly
from fishermen at the dam sites, carefully washédl distilled water, drained under folds of filteaper, wrapped
in aluminium foil and kept in a freezer prior toadysis. All the fish samples collected are of ageraeight.

2.3 Sample Treatment and Deter mination

250ml each of the water samples was measured inéaler, 5ml of concentrated HCl was added. Theéum@xwas
evaporated to 25ml, transferred into 100ml voluindtask and made to mark with distilled water (1B)etals in
the extract were determined by atomic absorptioectspphotometer (Buck model 200A). About 2 g ofheac
sediment samples were digest ed with mixtures oOBNHCI: HF in ratio 15:3:15 respectively (17) . tdis were
determined in the resultant solution using AASu¢B model 200A). The fish samples (T. mosambis)ewer
descaled, carefully washed and homogenised. Alhthmogenised samples were digested with a mixtli@oac.
HNO3 and 73% HCLO4 in the ratio 5:3, filtered irgtandard flask. Metal concentrations were deterdhinethe
resultant solution using AAS (Buck model 200A).

RESULTSAND DISCUSSION

3.1Heavy metalsin water

In the water samples, the average concentratidveafy metals (Zn, Fe, Pb, and, Mn) were 0.45, NEDand 0.6
mg/100ml respectively (Table 1a)) for dry seasornlevi.51, 0.21, ND and 0.42 respectively (Table fdy)wet
season. Concentration of Pb was not detected md®ztsons. Zn content was the highest for bottoseasl that of
Mn lowest for dry season while Zn lowest for weasen. The order of metal accumulation in water #as> Fe
>Mn>Pb.

Table 1a: Metalslevels (mg/100ml) in water samplesfrom major Dams (Dry season)

Dams zZn Fe Pb Mn
Ureje 0.24 0.36| ND| 0.12
Egbe 0.96 0.48| NO 0.12
Ero 0.48 0.24| ND ND
Itapaji | 0.12 0.12] ND| ND
Mean 0.45 0.30 Nd  0.0§
SD 0.33 0.16 Nd| 0.05
CV 72.80| 52.92| Nd| 81.61
ND = Not detected, Nd = Not determined
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Table 1b: Metalslevels (mg/100ml) in water samples from major Dams (wet season)

Dams Zn Fe Pb Mn
Ureje 0.24 0.12 ND| 0.84
Egbe 0.96 0.48] NO 0.84
Ero 0.60 0.12 ND ND
ltapaji | 0.24 0.12| ND ND
Mean 0.51 0.21 Nd| 0.42
SD 0.34 0.18 Nd 0.34
CV 67.58 | 85.71| Nd| 81.61
ND =Not detected, Nd = Not determined

3.2Heavy metalsin sediment

The mean value of Zn, Fe, Pb and Mn were 24,9G&&.42 and 21.84 mg/100g respectively (TableiRayy
season and 29.82, 77.69, 16.62, and 13.29 mg/te&¥egctively (Table 2b) in wet season. The ordeneavy
metal concentration in sediment is Fe> Zn >Mn>Pdr>bioth seasons. The data indicate that Fe acctedutaost
in the sediment while Pb is the least

Table 2a: Metalslevels (mg/100g) in sediment samples from major Dams (Dry season)

Dams Zn Fe Pb Mn
Ureje 40.08 24.24 ND 38.1
Egbe 24.00] 59.64 ND 38.1
Ero 24.12| 108.12 9.60 8.64
ltapaji | 11.40| 42.72 4.08 2.4(
Mean | 24.90| 58.68 3.42 21.§
SD 6.78 35.99 3.60 19.0
CV 27.24| 61.33| 104.92 87.0
ND = Not detected

=0y Oy

NN

Table 2b: Metalslevels (mg/100g) in sediment samples from major Dams (wet season)

Dams Zn Fe Pb Mn
Ureje | 38.40| 63.24 ND 23.04
Egbe 33.60| 97.08 ND 16.4
Ero 38.76| 83.28 6.12 9.27
Itapaji 8.52 67.20 0.36 3.96
Mean | 29.82| 77.69 1.62 13.29
SD 14.39| 15.56 2.30 8.26
(&3Y) 48.27 | 20.02| 142.0( 62.1)7
ND = Not detected

=

3.3Heavy metalsin Fish

The mean concentration of metals in fish (Tilapig fdr both seasons are presented in Table 3alnd Fe, Pb
and Mn have average values of 18.54, 16.32, 0.d76a87V mg/100g respectively for dry season and4,22.53,
1.37 and 4.50 mg/100g respectively for wet sealkphoth season Fe has the highest concentratiole Wwhi is the
least.

Table 3a: Metalslevels (mg/100g) in fish samples from major Dams (Dry season)

Dams Zn Fe Pb Mn
Ureje 15.60| 24.48 0.33 12.2
Egbe 24.36| 1248 0.6Q0 10.4
Ero 23.04| 13.321 0.72 3.8
Itapaji | 11.16| 15.00 0.27 0.96
Mean | 18.54| 16.32 0.47 6.87
SD 6.25 5.54 0.23 5.38
CV 33.71| 33.95 49.36 78.3B

N

Table 3b: Metalslevels (mg/100g) in fish samples from major Dams (Wet season)

Dams zn Fe Pb Mn
Ureje | 17.04| 2424 2.72 11.52
Egbe 19.68| 24.0( 2.20 1.08
Ero 30.72| 17.76 0.11 3.72
Itapaji | 10.32| 24.120 0.44 1.68
Mean | 19.44| 22.53 1.37 4.5(Q
SD 8.49 3.18 1.29 4.81
CV 43.67 | 14.12| 94.16 106.88
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3.4Biomagnification factorsin sediment and fish.

The biomagnification factors of metal in sedimemnt lhoth seasons were presented in Table 4a antihgbresults
shows iron has the highest for both season witlavarage value of 183.14 and 185.24 for dry and sgeson
respectively while lead has no values for both aesasAlso the value for fish are given in Tablesafd 5b which
indicate that fish concentrate Iron more than othetals in both season.

Table 4a: Biomagnifaction factor of Metalsin sediment (wet season)

Dams Zn Fe Ph| Mn

Ureje | 167.00{ 67.33] Nd 318.0
Egbe 25.00| 124.2% Nd 318.0
Ero 50.25 | 450.50 Nd Nd
ltapaji | 95.00 | 356.00 Nd Nd
Mean 84.31| 249.52 N Nd
SD 62.26 | 183.14 Nd Nd
CV 73.4 73.40 | Nd Nd

Nd = Not determined

[=)

o

Table 4b: Biomagnificaction factor of Metalsin sediment (dry season)

Dams zn Fe Ph| Mn
Ureje | 160.00{ 527.00 Nd 27.4
Egbe 35.00| 202.2% Nd 19.5
Ero 64.60 | 832.60 Nd Nd
Itapaji | 71.00 | 560.00 Nd Nd
Mean 82.65| 530.46 Ng¢ Nd
SD 53.90 | 185.24 Nd Nd
CV 65.21 34.92| Nd Nd
Nd = Not determined

w

~

Table 5a: Biomagnificaction factor of metalsin fish (wet season)

Dams Zn Fe Ph| Mn
Ureje | 65.00] 68.00] Nd 102
Egbe 25.38/ 26.00 Nd 87.00
Ero 48.00] 55.50| Nd Nd
Itapaji | 93.00] 125.00 Nd Nd
Mean | 57.85] 68.63] Ng Nd
SD 28.51| 41.64| Nd Nd
CV 48.66| 60.67| Nd Nd
Nd = Not determined

Table 5b: Biomagnification factor of fish sample (wet season)

Dams Zn Fe Ph| Mn
Ureje | 71.00f 67.33] Nd 13.}
Egbe 20.50f 50.000 Nd 1.2
Ero 51.20| 148.00 Nd Nd|
Itapaji | 86.00] 201.00 Nd Nd|
Mean | 57.18| 116.58 N Nd
SD 28.30| 70.65| Nd Nd
CV 49.49| 60.60| Nd Nd
Nd- Not determined

The levels of heavy metal recorded in water in gtigdy were generally low when compared with tmeitliof
chronic reference values suggested by WHO &b8) USEPA (19). Lead were not detected in the wsdeple for
both season, this might have been so because the ware not located where there are heavy trdéiitcmost of
the metals the values obtained during wet seasoe ketatively higher than what was obtained in ding season.
This has been attributed to natural run off (duniaiming) from various sources including mineralisgeas which
eventually end up in aquatic system (3). Similautewas obtained by (5) in the coastal areas afdstate. Fe and
Zn was the most abundant metal in the water samfiissshas been attributed to the fact than theselsmare the
most abundant on Nigeria soil (8, 14, 20, 21, 22).

The mean metal levels in sediment samples are shroWwables 2a&2b for both seasons. The values Wigfiger in
wet season than dry season as was noticed in tteg samples .This has been attributed to the Highihg rate
during wet seasons (2, 2d)he study revealed that the sediment from the demmained very high significant
amount of heavy metals when compared with theircentration in water. This is in agreement with thsult
obtained by (12).
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Sediment act as the most important reservoir d¢ sfrmetals and other pollutants in the aquaticiremment (9)
Heavy metal containmination in sediment can aftbet water quality and biomagnifications of metalaiquatic
organism, resulting in potential long term implioaton human health and ecosystem(12,23).

The mean metal levels in fish for both seasons émetdry) are shown in Tables 3a & 3b, the conegéiotn of Fe
and Zn were higher in the wet season. Similar Qlagien has earlier been reported by (5,8). The higicentration
of metals in fish samples compared with water cdaeléin advantage most importantly in respect ofesaie in the
formation of haemoglobin and also Zinc have beemdoto play important role in enzymatic activiti@d, 25).

Tables 4a, 4b, 5a, and 5b reveal the biomagnifinatfactor of metals in sediment and fish sampled®dth seasons
respectively. It could be observed that biomagatfan factor of Iron and zinc were higher in thetweason than
those obtained in the dry season for both sedinsmt fish samples, the direct relationship betwess t
concentration and biomagnifications factor of irmmd Zinc in wet season suggest the soils arounthalldams
might be naturally rich in the metals and couldsbeleached into the dams. The biomagnificationsofacof the
metals determined in sediment reveals that the Imetare present in greater amount than the correipg
surrounding water tables 1-4, these are similahtse of (4,5,12). This shows that the pollutioleakl of these
metal can be better be monitored in the sedimeahaiquatic environment. The biomagnificationsdexfor most
of the metals for both season varied for one damntther, this is attested to by the coefficienvafiation that
ranged between 48.66-141.42% and 34.92- 157.87%.ifidlicate that all the dams are not in the sapw@agical
location .The biomagnifications factors of metaisfish samples are higher that those of water sasnfar both
season but lower than those of sediment samplesritiicate that the organism have high tendenayotwentrate
the metals in their body tissue and as such coaldige to monitor pollutional trend of the metalsanuatic
environment.

CONCLUSION

The study reveal that the Concentration of metal§ish samples from all the dams are below thebésted
toxicological limits for heavy metals in seafood éhd WHO (26ktandards.However, It is quite evident that there
was bioaccumulation of these metals in fish tissares condition may get worse, therefore a regulanitaring of
heavy metals levels in fish is necessary.
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