
Advances in Analytical Chemistry 2021, 11(1): 9-12 

DOI: 10.5923/j.aac.20211101.02 

 

Bioaccumulation of Heavy Metals in Crab and Prawn 

Tissue from Ojo River, Ojo-Lagos 

Olusegun S. Tunde
1,*

, Ezeokoli C. Abigail
2
, Fadimu O. Kehinde

3
,  

Badmus W. Abolore
1
, Olatunde A. Temidayo

1
, Osundiya M. Olubunmi

1
 

1Department of Chemistry, Lagos State University, Lagos, Nigeria 
2Department of Microbiology/Biochemistry, University of Nigeria, Enugu, Nigeria 
3Department of Biochemistry, Federal University of Agriculture, Abeokuta, Nigeria 

 

Abstract  This research was carried out to assess the extent of chemical contamination of the river ecosystem by man’s 

anthropogenic activities, and in turn the adverse effects of the chemical pollutants on man’s health. Therefore, the level of 

heavy metals' contamination from Pb, Cd, Zn and Cu in six crabs and prawn samples from Ojo River were assessed using 

atomic absorption spectrometer. Pb, and Cd were observed to have the mean concentration 24.67 ±5.20 μg/g, 7.78 ± 2.38 μg/g 

and 0.69±0.13 μg/g respectively with the highest mean level of concentrations (67.71 ± 2.20 μg/g) was found in Crab, while 

the least was Cd with 0.69±0.13 μg/g which were above NAFDAC permissible limits for aquatic foods. However, Pb and Cd 

were not detected in the prawn samples, with the Zn and Cu mean concentration of 35.67±4.38 and 3.68±1.41 μg/g 

respectively which are within the WHO/FAO and NAFDAC standard limits. The data gained from this experiment showed 

that crabs showed higher mean heavy metal concentration than prawn, hence, crabs are better bio- indicator of trace metals in 

a river ecosystem. 
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1. Introduction 

Bioaccumulation is a general term used to describe the 

total uptake of pollutants of which a living organism is 

exposed to in its environment. [1]. Bioaccumulation has 

been a useful tool for quantifying the extent of contamination 

of an aquatic ecosystem. Hence, living organism in an 

aquatic environment, obtain metals easily from either the 

water or the food chain [2]. Heavy metals can be 

accumulated by marine organisms through different 

pathways, including: respiration, adsorption and ingestion 

[3]. Olowu et a [2009] l reported that major the routes of 

heavy metals into the ecosystem is usually through 

anthropogenic activities of man, which include: metal 

complexes from local industries, mining, discharge of poorly 

or untreated industrial effluents as well as the unlawful use  

of chemicals on agricultural farmlands, e.g. fertilizers and 

pesticides [4]. These activities play an important role in the 

contribution of metal related health problems in man [5]. 

Accumulation of metals in a living organism is oftentimes 

used to evaluate the extent of pollution in a particular 

environment. The accumulation of heavy metals, however, 

 

* Corresponding author: 

olusegunsamuel41@gmail.com (Olusegun S. Tunde) 

Received: Sep. 1, 2021; Accepted: Sep. 22, 2021; Published: Nov. 26, 2021 

Published online at http://journal.sapub.org/aac 

 

depends on three important factors: the environmental 

concentrations, the species of organisms and the size or age 

or the feeding habit of the organism [6]. 

Despite the favorable benefits of the consumption of 

marine foods, the carcinogenicity of heavy metals in crabs 

and prawns tend to pose risks to health of the consumers. 

Some heavy metals are referred to as essential micronutrients, 

the likes of Cu, Fe, Ni and Zn. However, Cd and Pb have no 

physiological activities [7]. Crustaceans, especially crabs 

and prawns are often used as biomarkers of the extent of 

surface water contamination. Certain internal organs as well 

as the nervous system of living organisms are often damaged 

as a result of the accumulation of metals in their body system, 

as metals are known for their non biodegradability [8]. 

Several studies have been carried out on the quality of 

surface water in Nigeria. However, only few investigated 

aquatic lives. It is therefore expedient to look into the effects 

of the consumption of crabs and prawn consuming 

population. Hence, the essence of this study is to evaluate the 

extent of the bioaccumulation and the effects of heavy metals 

in crab and prawn from Ojo River, Ojo-Lagos. 

2. The Study Area 

The site, Ojo River is located at Ojo Local Government 

area of Lagos, Nigeria, with the ocean current flowing the 
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inland. The river plays an important role, in that the entire 

community depends on it for a fishing, an irrigation and a 

sand dredging. The people in the environment make use of 

locally made canoes to go about their daily businesses on the 

river. 

3. Materials and Methods 

Samples of crabs (Callinectes) and prawns (Peneaus 

Notiallis) were collected from fishermen at the bank of the 

river for a period of six weeks at a week interval as 

recommended by UNEP for marine pollution studies [9]. 

Each prawn and crab sample was properly cleaned by 

rinsing with distilled water to remove debris, planktons and 

other external adherent. It was then drained under folds of 

filter, weighed, wrapped in aluminum foil and then frozen at 

10°C prior to analysis. 

For analysis, the crab and prawn samples were defrosted 

for 2 h, weighed into a pre-weighed petri-dish, and then dried 

at 80°C in Gallen kamp hot box oven. The dried samples 

weight were taken and recorded at intervals of 4 h until a 

constant weight was obtained. Samples of the crabs and 

prawns were pre-washed with distilled water to remove all 

forms of impurities. This was followed by taking of the 

weights before and after oven drying at 60°C and 105°C for 

the prawn and crab respectively following the recommended 

UNEP for marine pollution studies [9]. 

4.0 g of each sample was taken for digestion by adding  

10 ml of aqua regia HCl and HNO3 (3:1) into a 250 ml 

conical flask containing the samples. The digestion process 

continued until a yellow coloration was obtained. The 

resulting mixture was homogenized by adding 50 ml distilled 

water with continuous stirring on a hot plate. This was 

followed by filtration into a 100 ml standard flask, and the 

filtrate was made up to mark, using distilled water. The 

concentration of Zn, Cu, Pb and Cd were taken, using 200 

Perkin Elmer Atomic Absorption Spectrophotometer model 

for each of the samples of the crabs and the prawn. 

4. Results and Discussion 

Table 1.  The concentration of metals in the Prawn samples  

SAMPLE Pb Cd Zn Cu 

P1 ND ND 36.84 5.18 

P2 ND ND 36.23 3.56 

P3 ND ND 35.84 5.58 

P4 ND ND 33.27 1.93 

P5 ND ND 29.27 2.91 

P6 ND ND 42.58 2.97 

Mean ± SD - - 35.67±4.38 3.68±1.41 

WHO/FAO 0.3 0.1 100.00 73.00 

NAFDAC 2.0 0.2 50.00 4.00 

ND: Not detected 

Table 2.  The concentration of metals in the Crab samples 

SAMPLE Pb Cd Zn Cu 

C1 6.63 0.50 68.91 33.36 

C2 11.12 0.88 70.19 25.54 

C3 5.13 0.63 64.03 25.55 

C4 8.50 0.75 68.88 18.26 

C5 5.88 0.75 66.38 20.49 

C6 10.00 0.69 67.71 24.85 

MEAN±S.D 7.87±2.38 0.69±0.13 67.71±2.20 24.67±5.20 

WHO/FAO 0.3 0.1 100.00 73.00 

NAFDAC 2.0 0.2 50.00 4.00 

The concentrations of heavy metals in prawn and crab 

samples were shown in the Table 1 & 2 respectively above. 

The results obtained clearly shows that the prawn samples in 

Ojo River are Cd and Pb free. This could be attributed to 

limited industrial activities around the river. Ojo River is 

surrounded by citizens, whose occupation is mostly farming. 

Cd which has the atomic number of 48 does not have any 

beneficial role in human body. The sources of Cd include: 

Ores of Zn, Cu and Pb and anthropogenic activities, such as 

burning of tyre rubber and plastic products, etc. It is known 

for its accumulation in the certain vital organs in the body, 

such as the liver and kidney. It is carcinogenic in nature and 

also has harmful effects on the kidney, respiratory and 

skeletal system [10]. This result is in agreement with the 

report of Olowu et al (2009) [4]. 

Zn and Cu concentrations observed in this research work 

were below within the NAFDAC and WHO/FAO standard 

for water and aquatic foods. They are one of the important 

components of man’s body. Reports show that Zn acts as a 

co-enzyme for many enzymes associated with human health. 

Zn deficiency could result in reduced activity of related 

enzymes [11]. It is regarded as a micronutrient as well as one 

of the less toxic metals required for proper maintenance of 

the body system, hence, it is often referred to as a cofactor for 

over 300 marine organisms. The minimum amount of Zn 

consumption is reported to be 150ppm [12]. Also, the result 

shows that the mean concentration of Cu in crabs from   

Ojo River, 3.68 μg/g is below the NAFDAC and WHO/FAO 

permissible limits. In living organisms, Cu plays an 

important role in oxygen-carrying pigment hemoglobin and 

as a co-factor in many enzymes [13]. Its high consumption 

by man can be toxic for his health, and certain symptoms 

could be evident, e.g. gastrointestinal disorder, retarded 

growth and skin ailments, amongst others when its 

concentration is low. The absorption and assimilation of Cu 

in man takes place in the intestine, then, evenly distributed  

to other parts of the body [14]. Nair et al (1997) stated that 

the 10 ppm is the recommended limit for copper daily 

consumption. [15] Hence, from the results obtained above, 

the mean concentrations of the investigated metals (Pb, Cd, 

Zn and Cu) all fell within the national and international 

permissible limits, indicating that large consumption of the 

prawn from Ojo river in Lagos poses no health threat to the 



 Advances in Analytical Chemistry 2021, 11(1): 9-12 11 

 

 

consumers. 

Table 2 shows the amount of heavy metals' accumulation 

in crab samples from Ojo River in Lagos state, Nigeria.    

A mean value of 7.87 was obtained for Pb, which is 

considerably high. Crabs are often found at the river banks, 

and sometimes, burrow sediments close to the river and  

may probably feed on the contaminated sediments. The 

contamination could be attributed to the anthropogenic 

activities of the local fishermen, such as oil spillage. 

Fishermen in Ojo community now make use of the local 

flying boat, which requires the use of fuel, which perhaps 

contain some portions of Pb. 

The relatively low concentration of Cd and high level of 

Zn in the prawn samples is in consonance with report given 

by Ogundiran and Fasakin (2015). Hence, Zn is observed to 

have the highest mean concentration in both Table 1 and    

2. Also, the result shows that the average concentration of  

Cu in Table 2 is 24.67, which falls below the maximum 

recommended limit of NAFDAC and WHO/FAO, which is 

73.00 and 4.00 respectively. This result is similar to the 

findings of Ogundiran and Fashakin (2015) [17]. High 

concentration of Zn is needed for optimum functioning of 

certain metabolic activities in the body Hence, the deficiency 

its deficiency could lead to retarded growth, loss of appetite, 

skin changes, amongst others [18]. However, large over 

dosage of Zn level could affect the nervous system causing 

headache, irritability, epigastria pain, diarrhea, nausea and 

vomiting. [20]. The order of occurrence of the metals in the 

crab samples in descending order was as follows: Zn &gt; Cu 

&gt; Pb &gt; Cd. The crab samples showed higher mean 

concentration of the investigated heavy metals than that of 

the prawns. Hence, the consumption of these samples is 

harmful to the health, because the level of the heavy metals 

in them is higher than the allowable limits. 

Aquatic organisms, such as mollusks, crustaceans and  

fish possess the ability to regulate the concentrations of 

certain essential metals, such as Co, Mn, and Zn while the 

concentrations of the non – essential metals depend on   

their environment. The crab samples accumulated the 

non-essential metal, Pb and Cd readily, indicating the high 

level of contamination of the river and as well high 

concentration of the essential metal, Zn and Mn, showing the 

inability of the crab samples to regulate the uptake of the 

excessive Zn in the river. However, the absence of Pb and  

Cd in the prawn samples shows their weak ability of 

accumulation as compared to the crab, and their low level of 

essential metals, indicates their ability to regulate the uptake 

of the metals [19]. The observed difference in varying 

bioaccumulation of heavy metals could be attributed to their 

difference in absorptive capabilities, storage, excretion,   

etc. [16]. And this indicates that crab samples are better 

biomarkers of heavy metal than the prawn samples. 

5. Conclusions 

This study provides analysis of the bioaccumulation of 

heavy metals in prawn and crab samples from Ojo River, Ojo 

– Lagos, Nigeria. The results of the analysis presented, 

showed that crab samples exhibit the highest mean of the 

heavy metals' concentration, in which Zn was the highest, 

followed by Cu, Pb and Cd as a result of their varying 

absorptive trends. This work shows that the consumption of 

crabs from Ojo river in Lagos is dangerous, as concentrations 

of the heavy metals is seen to exceed the recommended 

limits. Hence, the prawn samples concentrations of the 

essential and non-essential heavy metals were below the 

permissible limits, they are therefore recommended for 

consumption with care. In view of this, prawns and crabs 

should be periodically monitored in order to prevent their 

excessive uptakes of heavy metals and as well the immediate 

control of the Ojo River is recommended.  
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