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Abstract

The Ilo-Idimu river is situated in the heavily industrialised Ota Town, Ogun State, Nigeria,
with industries empting their wastes or part of their wastes into the river. The community use
the water of the river for domestic purposes such as cooking, drinking, bathing and washing.
Iron (Fe) was the most abundant heavy metal amongst the four [Copper (Cu), Iron (Fe), Zinc
(Zn) and Lead (Pb)] heavy metals tested for in the llo-1dimu River. Though, the levels of lead
was more in the littoral midstream (Lit B) and benthic upstream and downstream (Bent A and
C) 1.60, 1.40 and 1.30 mg/lrespectively. The fish samples of Sarotherodon galileaus tested for
the four heavy metals showed that lead (Pb) was present only in the gut of the fish. For the
other heavy metals the trend are Cu> Zn> Fein the scale, in the flesh of the fish Cu> Fe > Zn,
while Fe > Cu > Zn in the gills and gut of the fish. The levels of the heavy metals tested in the
water and fish samples were lower than the WHO standards therefore, there is no immediate
threat to the biodiversity of the aquatic species in the river and to the health of the community
using the water for various domestic uses.

Keywords: Heavy metals, water, sediments, Sarotherodon galileaus, midstream, upstream
and down stream

Introduction include: Mercury, Cadmium, Chromium,
In heavy industrialised areas, effluents are Cobalt, Lead and Zinc. These metals are
discharged into streams and rivers. Apart toxic and can cause specific health
from microbial pollution, there is a high problems to man. For instance, Okonkwo
possibility of releasing heavy metals into and Eboatu (1999) observed that cadmium
these water bodies. Heavy metals are any is linked with hypertension due to kidney
metallic chemical element that has a malfunctioning. Also the epidemic of
relatively high density and is toxic or mercury poisoning in Japan was traced to
poisonous at low concentrations (Lenntech, the consumption of fish contaminated by
2009). Most of these metals are very high levels of mercury. This mercury
poisonous and can have lethal effects on founds its way into the bay through
fish, other aquatic living resources and discharge from a factory that utilizes
man, when they find their way into the food methyl mercury as a catalyst in plastic
chain. Some of these metals get into streams production (Okonkwo and Eboatu, 1999).
and rivers through metal scrapes, dissolved Bacteria in water convert mercury to
metals and their salts, loose enamel, methyl mercury, a soluble compound that
glasses, etc (Okonkwo and Eboatu 1999). gets into the food chain.

Examples of some of these metals may
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Heavy metals are natural components of the
earth's crust. They can neither be created
nor destroyed. As trace elements, some of
them (e.g. copper, selenium, and zinc) are
essential to maintain the metabolism of the
human body. Heavy metal poisoning could
occur from drinking contaminated water
(through Lead pipes etc), high ambient air
concentration near emission source, Or
through industrial and consumer wastes
which are being discharged into the streams
and eventually flow into the rivers which
are then absorbed either directly or through
the food chain. Heavy metals are
particularly dangerous because they tend to
bioaccumulate in an organism over time
(Lenntech, 2009).

Lead is arare metal when compared to other
elements like cerium, tungsten and
vanadium (Welz and Sperling, 1999).
Inorganic lead arising from a number of
industrial and mining sources, such as
petroleum and battery manufacturing
industries, occurs in water in the +2
oxidation state. Lead from leaded gasoline
used to be a major source of atmospheric
and terrestrial lead, much of which
eventually enters natural water system
(Bhatia, 2002). Welz and Sperling (1999)
observed that lead can enter the body by
ingestion, inhalation, or reabsorption
through the skin. Acute lead poisoning is
nevertheless seldom due to the low
reabsorption but a continuous assimilation
of small quantity of lead is far more
dangerous.

Zinc occurs at low concentration in
freshwater due to the natural weathering of
mineral deposits but pollution from
anthropogenic sources may increase Zinc
level to 150microgram per liter (Miller et
al., 1992; Dallinger and Kautzky, 1985; Van
Hattumer al., 1991).Increased copper
pollution has been attributed to geological
weathering, atmospheric deposition,
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municipal and industrial sewage disposal,
the discharge of mine tailings and fly ash,
fertilizer production, algaecidae and
molluscidal run off (Felt and Heath, 1984,
Moore and Ramamoorthy, 1984).

Copper is an essential trace element for man
and higher mammals and also for numerous
plants. It is a constituent of cu protein with
enzymes activity. The blood of marine
molluscs and crabs contains the copper —
containing haemoglobin rather than the iron
—containing haemoglobin which is taken up
from the sea water and act as a respiratory
catalyst (Welz and Sperling, 1999).The
increase in copper pollution can be
attributed to geological weathering,
atmospheric deposition, municipal and
industrial sewage disposal, the discharge of
mine tailings and fly ash (the major source
of solid copper pollution), fertilizer
production, algaecidae and molluscidal run
off (Felt and Heath, 1984; Moore and
Ramamoorthy, 1984).

Iron is the most important industrial metal.
Physiologically iron is an essential trace
element for animals and vegetable
organisms. It is also an important
micronutrient for plants which influences
photosynthesis and formation of
chlorophyll and carbohydrate (Welz and
Sperling, 1999). Heavy metals
bioaccumulate in animals as they rise up the
food chain and more metals are
accumulated in the animal muscle thereby
resulting in biomagnifications further up
the food chain (Nelson et al, 1989)
Occurrence of aquatic pollutants even very
low sub lethal doses of certain heavy metals
has been found to have extreme effects on
the structure and/or functions of the
immune system that could be almost as
harmful as direct toxic doses (Saxenia et al,
2009). Pollution of water with heavy metals
may adversely affect the immune system of
fish leading to decreased production,
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increased susceptibility to diseases and
mortality. For instance, mercury in fish
naturally occurs in lakes and streams, but
emissions from industrial and mining
process and the burning of fossil fuels
concentrate elemental mercury in the
environment. Once in the environment,
microorganisms within the lakes and
streams or rivers convert the elemental
mercury to the methyl mercury form.
Methyl mercury binds tightly to protein in
fish tissue and is concentrated in large fish,
due to being high up in the food chain. Fish
such as shark, sword fish, tuna, and king
mackerel are high risk fish (Saxenia et al.,
2009). Therefore the aim of this study is to
note the occurrence and bioaccumulation of
heavy metals in the water and fish
(Sarotherodon galileaus) samples.

Materials and methods
Heavy metals were measured using atomic
absorption spectrophotometer (AAS).
Model number: Buck 210/211, Serial
Number: 1245.
Analysis of heavy metals on fish samples:
10g of each sample was placed in conical
flask; Sml of phosphoric acid was added,
heated on a heating mantle for about an
hour, until heated to dryness; 100ml of
distilled water was added and thoroughly
shaken. It was then filtered into a 100ml
standard flask and the filtrate was made up
to mark with distilled water. Aliquot of each
ofthe digested and prepared samples of gill,
gut, skin and scale were analysed for Pb,
Zn, Cu and Fe using Atomic Absorption
Spectrophotometer (AAS) of model
number Buck 210/1211 as stated above.
Analysis of heavy metal in water
samples:
Water samples were collected with the aid
of water sampler at the littoral and benthic
zones of the experimental river, from each
point/ Location (A, B, and C). The water
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was filter using 125mm whatman filter
paper, cat no 1001125 (ashless) into 100ml
standard flask (to mark). This was done to
remove the particles and sediments so as to
obtain a clear liquid. This prepared water
samples were then analyzed for Pb, Zn, Cu,
and Fe, using Atomic absorption
spectrophotometer (AAS) of model
number Buck 210/211as stated above.

Atomic absorption spectrophotometer
(AAS) was used to analyze and determine
the presence of heavy metals in the water
body of Ilo River and in the tissue of
Sarotherodon galileaus. Each of the
digested and prepared samples of scale,
flesh, gill and gut of Sarotherodon galileaus
were analysed for Lead (Pb), Zinc (Zn),
Copper (Cu) and Iron (Fe).

Water sampler was used to collect water at
the littoral and benthic zones of the Ilo—
Idimu River from three different locations
(upstream (A), midstream (B), and
downstream (C)). The water was then
analyzed for Lead (Pb), Zinc (Zn), Copper
(Cu) and Iron (Fe), using Atomic
absorption spectrophotometer (AAS).

Results

Table 1 and Figure 1 shows the various
levels of four heavy metals in the Iloddimu
River. The levels of iron (Fe) was more in
the Ilo-ddimu River, however, the levels of
lead was more in the littoral midstream (Lit
B) and benthic upstream and downstream
(Bent A and C) 1.60, 1.40 and 1.30 mg/l
respectively. The levels of heavy metals in
the fish samples of Sarotherodon galileaus
shown in Table 2 indicated that lead (Pb)
was present only in the water and gut of the
fish. Cu>Zn >Fe in the scale, in the flesh of
the fish Cu>Fe > Zn, while Fe>Cu>Znin
the gills and gut of the fish. The level of Iron
was highest in the gill and gut of the fish
while copper was more abundant in the
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scale and flesh. However, lead was only
present in the gut of the fish (Figure 2).

Table 3: Regression analysis of Heavy Metals
betweenthe water, gut, gills, scales and muscle of
Sarotherodon galileaus

Heavy Metal Equation R’ Sig.
Table 1: Levels of Heavy Metals (mg/l) in the Copper y=-0.342x +2.396 0.57 *%
Water Body of Ilo-Idimu River Iron y=0.326x + 0.754 0.16 NS
Water Sample Cu Fe Zn pp  Zinc y=-0.139x+0935 076  xxx
Lead y =0.259x —0.449 0.80 Hkk
LitA 032 081 025 050 **Significant at P<0.05 *** Significant at P<0.01
Lit B 0.23 1.62 0.24 1.60
LitC 024 097 021 040 Discussion
Bent A 0.10 0.73 0.25 1.40
Bent B 034 171 025 050  The levels of heavy metals were higher in
Bent C 0.28 0.81 0.25 1.30

Table 2: Levels of Heavy Metals (mg/kg)
in Sarotherodon galileaus

the fish than in the water of Ilo River. The
high levels of copper could be due to the
fact that some species of plants have ability
to bioaccumulate and bioconcentrate heavy

Samples Cu Fe 7n Pb metals, making the level higher in the plants
than in the soil where the plants grows
Scale 148 0.68 091 0.00 (Atayese et al, 2008) and this can also be
Flesh 218 065 056  0.00 applicable to aquatic plants (on which
Gill 172 315 037 0.00  Tilapia feeds, being an herbivorous fish)
Gut 122 309 051 0.69  especially in the shallow part of the water.
This could also account for the high levels
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Figure 1: Levels of Heavy Metals in Ilo-Idimu River
222



Heavy Metal (mg/kg)

Taiwo, Ipinmoroti, Olopade and Olugbojo

15 -
3 _
=
T 25 -
é_
o) oy = m
‘E ) '
= 15 1 e
ps m7n
5 - .
= mPb
05 -
a -
Scal= Flesh (ll {ut
Fish Sample

Figure 2: Levels of Heavy Metals in the Fish Samples of Sarotherodon galileaus

-2 2
N 4 N
| | |

[
|

mCu

mFe

—
h
|

=/7n
m Pb

<
th —
1 1

0 - T T T
1 1 1
05 - Scale Flesh Gall Gut Water

Fish and water sample with error bars

223



The presence of some heavy metals in the water,

of iron in the gut and gills of Sarotherodon
galileaus. Toxic metals could therefore be
transferred from one organism to the other
(especially from plants to animals) through
the food chain (Maetal.,2007).

The WHO standard for lead is 0.01mg/1 for
water and 1.5mg/g for fish. Lead (Pb) was
present only in the gut of the fish
(0.69mg/g) and below the WHO standard.
The water body of [loddimu River contains
lead that is above the WHO safe standard
level for consumption at both the littoral
and benthic zones. Copper (Cu) levels were
more than the levels of Zinc and Iron in the
scale and flesh of the fish. However, the
level of Iron was more in the flesh of the fish
than Zinc and more in the gills than copper
and Zinc. The level of Iron was highest in
the gill and gut of the fish while copper was
more abundant in the Scale and flesh. The
WHO standard for Zinc in fish is 150mg/g
and the highest level of Zinc was 0.91 mg/g
which is way below the WHO standard.
With respect to Zinc, the water was not
polluted at the littoral and benthic zones
when compared with the WHO standard of
3.0 mg/l. In a similar study carried out by
Taweel et al. (2013) who assessed the levels
of five heavy metals in the muscle of tilapia
fish, they observed that tilapia fish is the
safest fish to consume in terms of heavy
metal concentration.

The fishes and water investigated did not
contain heavy metals at a lethal or heavy
concentration more than the World Health
Organization (WHO) standard, with the
exception of lead. Hence, one may
conclude that the level of heavy metals in
the samples analysed could not constitute a
health hazard to the community that was
dependent on it for domestic uses. On this
basis it could be said tilapia fish from Ilo—
Idimu River may be considered safe for
human consumption. This corroborates
Taweel et al. (2013) findings. However, the
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water is not safe for consumption due to

lead poisoning. There is therefore, the need

to continually monitor the water of Ilo—

Idimu River in Ota, Ogun State.

References

Atayese, M.O., Eighadon,A.l., Oluwa,
K.A and Adeosun, J.K. 2008. Heavy
metal contamination of amaranthus
grown along major high way in Lagos,
Nigeria. African Crop Science
Journal.16:225-235.

Barthia, S.C. 2002. Environmental
Chemistry published by CBS
Publishers and Distributors 4596/1—
A1l Darya Gany, New Delhi-110 002
(India) pgs 82-88

Dallingner, R and Kautzky, H. 1985. The
importance of contaminated food for
the uptake of heavy metals by rainbow
trout (Salmo gairdneri): A field study.
Oecologia (Bolin) 11:82-89.

Felts, P.A and Health, A.G. 1984.
Interaction of temperature and sub
leathal environment copper exposure
on the Energy metabolism of blue gill
(Lepomi smacrochrus). J. Fish
Biology25:4045.

Lenntech Document.2009. Heavy metals
and effect on the environment.
Lenntec water treatment and
Purification holding, B.V. Web site:
http://www.lenntech.com

Ma, H.W., Hung, M.L. and Chen,
P.C.2007. A systematic health risk
assessment for the chromium cycle in
Taiwan. Environ. Int.33:206-218.

Miller, P.A., MunKkittrick, K.R., and
Dixon, D.G. 1992. Relationship
between concentration of copper and
Zinc in water, sediment, benthic
invertebrates, and tissue of white
sucker (Catastonius commersoni) at
metal contaminated sites. Canadian
Journals of Fisheries and Aquatic
Sciences49:978-984.



http://www.lenntech.com

Taiwo, Ipinmoroti, Olopade and Olugbojo

Moore, J.W and Ramamoorthy, S. 1984.
Heavy metals in Natural water:
Applied monitoring and impact
assessment. Springer-Verlag, New
York U.S.A. Pp. 268.

Nelson, A.H, Hanns, B.L. F., Lars, L.,
Peter, P., Arno, R. and Soderstrom,
M. 1989. Advance Hazard Asessment
of 4,5, 6-trichloroguaiacol in the
Swedish Environment. Chemicals in
the Aquatic Environment. L. Landner
(Ed.) Springer—Verlag, Berlin pp. 329—
374.

Okonkwo, E.M. and Eboatu, A.N. 1999.
Environmental pollution and
degradation. Oni Excel Creation Ltd,
Zaria. ISBN 78-32352-73.

Taweel A, Shuhaimi-Othman M. and
Ahmad A.K.2013. Assessment of

225

heavy metals in tilapia fish
(Oreochromis niloticus) from the
Langat River and Engineering Lake in
Bangi, Malaysia, and evaluation of the
health risk from tilapia consumption.
Ecotoxicol Environ 93:45-51.

Saxenia, H.M., Kaur, P., Kaur , K. 2009.
Effect of heavy metals pollution of
water on response of fish lymphocytes
to mitogenic stimulation. 7The Internet
Journal of Veterinary Medicine.ISSN
1937-8165.5(2):20-29.

Welz, B and Sperling, M. 2005. Atomic
absorption Spectrophotometry,
3"Edition. Strauss Offsetdruck,
Germany. http://www.wiley—
vch.org.

Received: 10" January, 2014
Accepted: 12" June, 2014



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242

