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Abstract 
The purpose of this study was to check the levels and the 

accumulation of trace metals in the various organs of 5 

freshwater fish species (Sarotherodon melanotheron, 

Protopterus annectens, Parachanna obscura, Panthodon 

buchholzi, and Eleotris picta) caught in Majidun river and 

to determine the toxicity and relationship between the 

collected samples and the trace metals detected in the 

samples.. Atomic absorption spectrophotometer (AAS) 

evaluates their wholesomeness for human consumption. 

Nine metals, copper (Cu), chromium (Cr), zinc (Zn), 

manganese (Mn), iron (Fe), lead (Pb), nickel (Ni), cadmium 

(Cd), and silver (Ag) were analyzed on 50 fish samples (10 

fishes per specie) to check the level of these trace metals in 

three major parts (gill, muscle and internal organs). The 

organs (liver) were observed to have the highest level of 

trace metals while the muscle tissue recorded lowest 

concentration. Some trace metals were not detected in all or 

some parts of the fish species. To eliminate and avoid the 

aquatic life loss as well as protect humans (consumers) there 

is need to use advanced technologies in treating waste 

waters being discharged into the environment in other to 

reduce trace metal pollution.  
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Introduction 

Developing countries increasingly have many of the world's most serious air, water, 

and solid waste challenges as a result of decades of rapid urbanisation, population 

increase, and industry. Early studies have identified the rise in the pollution of trace 

metals in freshwater systems around the world, particularly in rivers. In recent years, 

there have been keen concerns about the contamination of aquatic environment and 

the attendant consequences on human health (Kelle et al., 2015). The trace metal 

pollution has dreadful effects on the ecological equilibrium and a variety of aquatic 

entities (Akinmoladun et al., 2007; Vosylien et al., 2006), and the detrimental effects 

of these pollutants on fishes can never be negligible (Olaifa et al., 1998; Clarkson, 

1998). Heavy metals enter the fish and aquatic food chain in two main ways: direct 

intake of water and food (Oliveira Ribeiro et al., 2005), and the contaminant 

bioaccumulation is higher in fish which is higher in the food chain (Adeyeye, 1996). 

The levels of heavy metals in fish usually reflect levels found in sediment and water 

of their aquatic environment (Nhiwatiwa et al., 2011), and time of exposure (Annabi 

et al., 2013). According to Annabi et al. (2013), fish can accumulate heavy metals in 

their tissues by absorption along gill surface and kidney, liver and gut tract wall to 

higher levels than environmental concentration. The toxic effects of heavy metals can 

affect the individual growth rates, physiological functions, mortality and reproduction 

in fish (Amunsden et al., 1997). Fish has been recognized as an important food source 

for the human body and are known to provide essential fatty acids like Omega 3, 

proteins, vitamins, and minerals. However, despite its nutritional value, eating fish 

contaminated with heavy metals poses a health risk to humans. According to Jarup 

(2003), prolonged consumption of unsafe concentrations of heavy metals through 

foodstuff may lead to the chronic accumulations of the metals in the kidney and liver 

of humans causing disruption of numerous biochemical processes, leading to 

cardiovascular, nervous, kidney and bone diseases as heavy metals bioaccumulate. 

The dependence of the populace in Majidun area of Ikorodu on fish as source of protein 

makes it imperative to assess the level of trace metals in this aquatic ecosystem in view 

of the health implications that cut across the food strata. Therefore, the present study 

was undertaken to investigate the level of trace metals, namely copper (Cu), chromium 

(Cr), zinc (Zn), manganese (Mn), iron (Fe), lead (Pb), nickel (Ni), cadmium (Cd), and 

silver (Ag) in 5 fish species selected from Majidun river. 

 

MATERIALS AND METHOD 

Description of the study area 

Majidun River is relatively a small, narrow and shallow water body with average depth 

of 3 m. The river lies within latitudes 3°48’E and 4°48’E and stretches between 

longitudes 6°61’N and 7°12’N (Fig. 1 and Fig. 2). It is one of the numerous aquatic 
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habitats that constitute Lagos lagoon complex. Others adjourning aquatic habitats 

include Ologe, Lekki and Epe lagoons, Yewa and Ogun rivers, Badagry and Ogudu 

creeks. However, Majidun river drains directly into Lagos Lagoon and empties into 

the Atlantic Ocean via Lagos Harbor. Due to seasonal distribution of rainfall, the river 

experiences seasonal flooding which introduces a lot of detritus, domestic and 

industrial wastes and pollutants from the mainland. 

 
Fig. 1: Map of Majidun Ikorodu Lagos state showing the sample point of this 

study (Edited Open-Source Google Map). 
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Fig. 2: Satellite view of Majidun Ikorodu area of Lagos State (Edited Open-

Source Google Map). 

 

Sample collection and field procedure 

50 fish samples (10 individuals per specie) were collected with the help of fishermen 

at the Majidun river during wet season. The 5 species considered are Sarotherodon 

melanotheron (Blackchin Tilapia), Protopterus annectens (West African Lungfish), 

Parachanna obscura (African snakehead), Panthodon buchholzi (Freshwater 

Butterflyfish), and Eleotris picta (Spotted sleeper goby). Fishing site was set at least 

500 m away from the operational sand mining site and all captured fish were labelled 

individually and placed in a cooler with ice chest before transport to the research 

laboratory of Lagos State Environmental Protection Agency (LASEPA) for trace metal 

analysis. At the laboratory the specimen was sorted based on standard taxonomic keys 

for proper identification of fish species. 

 

Preparation and digestion of fish samples 

The fish samples were thawed at room temperature and then dissected to remove the 

parts (gills, organ, and muscle) needed for the analysis. One gram (1g) of each 

homogenized part (gills, intestine, kidney and muscle) taken from the samples was 

weighed in an Erlenmeyer flask and digested with 5 ml concentrated HNO3 and 2ml 
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of HCl on a hot plate until brown fumes ceased to evolve, then samples were cooled 

at room temperature, diluted with 50 ml distilled water by following (AOAC, 1995). 

These parts of fish samples were analysed employing the method of wet digestion and 

AAS, the level of metals in these parts of fish were determined after pre- treatment. 

Fish samples were analysed by following methods described in (AOAC, 1995) for the 

detection of metals through an Atomic Absorption Spectrophotometer (Hitachi 

Polarized Zeeman AAS, Z-8200, Japan). The blanks and calibration standard solution 

were also analysed in the same way as for the samples. The instrument calibration 

standards were prepared by diluting standard (1000 ppm) supplied by Merck, 

Germany. All the samples were analysed for nine heavy metals, namely copper (Cu), 

chromium (Cr), zinc (Zn), manganese (Mn), iron (Fe), lead (Pb), nickel (Ni), cadmium 

(Cd), and silver (Ag) by using an atomic absorption spectrophotometer. 

 

RESULTS AND DISCUSSION 

The concentrations of 9 trace metals in the organs, muscle, and gills of the 5 selected 

fish species from Majidun river levels are presented in Table 1. The highest 

concentration of all analysed metals was found in the organs (liver) while the lowest 

concentrations were found in muscle tissue. Fe showed the highest concentration in 

the organs of the 5 fish species, with highest value (101.418 mg/l) recorded in P. 

obscura. Fe and Mn were detected in all the analysed parts of the fish samples. Cd was 

not detected in any analysed part of all the fish samples. Zn, Cu and Ni were not 

detected in all analysed parts of P. annectens, P. obscura and P. buchholzi samples. 

Cr was also not detected in S. melanotheron, P. annectens, P. buchholzi and E. picta. 

The fish sample with lowest representation of heavy metals in it is P. buchholzi with 

just 4 trace metals (Fe, Pb, Mn and Ag) observed in them. The high trace metals 

concentration recorded in the organs (liver) and the low concentration recorded in the 

muscle tissues is consistent with the findings of similar studies (Rahed, 2001; Pyle et 

al., 2005; Dural et al., 2006; Storelli et al., 2006; Ploetz et al., 2007). Muscle is 

generally considered a tissue with little potential for bioaccumulation and is a tissue 

with the lowest metal content (Erdogrul and Erbilir, 2007; Uysal et al., 2009). The 

liver is a metabolically active and eliminative organ, due to the activities of 

metallothioneins, proteins with the ability to bind to specific metals, such as Cu, Cd 

and Zn, thereby reducing their toxicity and allowing for the accumulation of high metal 

concentrations (Wu et al., 2006; Ploetz et al., 2007; Uysal et al., 2009). 

 

Table 1: Concentration of heavy metals in different tissues of the 5 selected fish 

species 

    S. melanotheron P. annectens P. obscura P. buchholzi E. picta 

Zn (Mg/l) Organs 0.2229 ND ND ND ND 

Muscle 0.3707 ND ND ND ND 



 
 

Page 38                               JAEED Vol. 22 (1) 2022 ISSN – 2873-8339 

 

Journal of Agricultural and Environmental Science Res. JAESR2022 [2873-8339] Vol.22 

Gill 0.181 ND ND ND 0.5359 

Fe (Mg/l) Organs 54.5576 30.5495 101.418 17.6779 32.9635 

Muscle 5.6368 9.0874 6.7144 17.1278 5.0737 

Gill 9.4411 2.8664 6.2979 4.4167 9.8791 

Pb (Mg/l) Organs 0.7077 1.2461 1.6132 2.7879 1.8009 

Muscle 0.0774 1.4569 0.3404 ND 1.0002 

Gill ND 0.6704 ND 0.2756 0.4787 

Cr (Mg/l) Organs ND ND 0.501 ND ND 

Muscle ND ND ND ND ND 

Gill ND ND 3591 ND ND 

Cd (Mg/l) Organs ND ND ND ND ND 

Muscle ND ND ND ND ND 

Gill ND ND ND ND ND 

Cu (Mg/l) Organs ND ND ND ND 0.193 

Muscle ND ND ND ND ND 

Gill ND ND ND ND ND 

Mn (Mg/l) Organs 1.2848 1.543 0.5022 2.4537 1.4149 

Muscle 1.4784 1.3204 2.2998 1.7339 1.2074 

Gill 3.1837 0.9782 1.2906 3.0228 1.6756 

Ni (Mg/l) Organs ND ND ND ND ND 

Muscle ND ND ND ND 0.34 

Gill ND ND ND ND ND 

Ag (Mg/l) Organs 0.2229 0.1699 ND 0.28 0.469 

Muscle 0.3707 0.3217 0.432 0.0147 0.1548 

Gill 0.181 0.255 0.4993 0.3347 0.5359 

 

CONCLUSION 

The trace metals were analysed in different organs like gills, organs and muscles of 

the fish inhabiting the natural aquatic habitat, and most of the trace metals are present 

in edible portion of fish. The pollution of aquatic habitat with anthropogenic activities 

are the major cause of aquatic loss and imbalanced food chain. To eliminate and avoid 

the aquatic life loss there is need to use the advanced technologies generating less 

heavy metal pollution to environment. Humans are also at risk as eating fish 

contaminated with heavy metals can cause a few of health problems. 
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