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ABSTRACT 
 

The nutritional qualities of wild and cultured Clarias gariepinus from Oba Reservoir, Ikose, 
Ogbomoso, Oyo State, Nigeria, and the cultured fish from the Department of Fisheries and 
Aquaculture, Oyo State Ministry of Agriculture and Mineral Resources, Ogbomoso, Oyo State, 
Nigeria, were evaluated. The proximate composition, mineral element composition and essential 
amino acids profile of the sampled fish species were evaluated using standard laboratory 
procedures. The results of the proximate composition was observed to be high in cultured 
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population compared to the Wild and there was a statistical significant difference in the amount of 
crude protein, fibres, carbohydrate, fat/lipid, ash and moisture contents across the two sampled 
populations (Wild; 17.94 ± 0.19, Cultured; 21.06 ± 0.51), t = -5.738, p-value =0.001. Mineral 
element content showed maximum amount of copper (Cu), Lead (Pb), Manganese (Mn) and Iron 
(Fe) in Wild population than in their cultured counterpart while the amount of Cadmium (Cd) and 
Nickel (Ni) observed in Wild population were undetected. It was also discovered that all amino acid 
analysed were found to be higher in the cultured group compared to the wild. There were varied 
levels of significant correlations among all the measured amino acids contents across the two 
sampled populations. This study showed that the proximate composition, elemental contents and 
amino acids profiles of both the cultured and wild fishes varies significantly and the results proofed 
that the cultured fish sample were more nutritious than the wild population, therefore, good 
monitoring system of Oba Reservoir should be encouraged with strict vigilance. 
 

 
Keywords: Proximate composition; mineral elements; amino acids; reservoir; catfish. 
 
1. INTRODUCTION 
 
Fish protein is a good source of high quality 
protein containing essential amino acids in the 
amount and proportion required for good nutrition 
and metabolic demand. It alsoprovides a good 
source of vitamins andminerals. Fish is a highly 
proteinous food consumed by a larger 
percentage of populace because of its availability 
and palatability [1]. Also, when compared to 
other protein sources like goat and chicken meat, 
it is safer, healthier and also known to be an 
excellent source of protein from amino acid 
composition and protein digestibility (Mikan et al., 
2004). Fish is also one of the main sources of 
protein in the developing countries [2]. The flesh 
of oil-rich fish, such as herring, mackerel and 
catfish are important sources of the long chain n-
3 polyunsaturated fatty acids (PUFA) including 
eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA), due to the large 
amounts of these fatty acids in marine algae 
upon which the fish feed [3]. However, the fat 
composition of fish is highly susceptible to 
various factors such as the time of year and the 
type of feed available (Effiong and Mohammed, 
2008). Clarias gariepinus is a popular species in 
tropical aquaculture. It is widely distributed and 
accepted by many farmers in Africa because of 
its fast growth, large size, low bone content, 
hardiness, high yield, tolerance to poor water 
quality, omnivorous feeding habit, fine flavour, 
adaptability to overcrowding and high market 
value [4].  
 
The measurement of proximate composition is 
often necessary to ensure that they meet the 
requirements of food regulations and commercial 
specifications [5]. Mineral elements are basic 
requirement of all living organisms. Some 
essential minerals may be toxic at their high 

concentration in body of animals [6]. Fish is an 
indispensable source of micronutrients, such as 
iron, iodine, zinc, vitamin A and B [7]. To 
compare the chemical composition of farmed fish 
with their natural counterparts is complex; study 
should be emphasized with more specialized 
geographical influence with diet playing an 
important role [8]. Farmed fish tend to be 
deficient in body protein and ash, so that they 
almost always contain more lipid than do wild 
fish, such lipid being the more saturated. 
Additionally, consumption of fish by humans has 
being recommended for its role in prevention of 
heart diseases [9,10]. Also, fish farming offers an 
alternative solution to the increasing demand for 
fish and its protein [11,12,13]. This study was 
designed to evaluate the nutritional contents of 
farmed and wild species of Clarias gariepinus. 

 
2. MATERIALS AND METHODS 
 
2.1 Collection and Preparation of 

Samples 
 
Wild Clarias gariepinus were purchased from 
fishermen at Oba Reservoir, Ikose, Ogbomoso, 
Oyo State, Nigeria, while the cultured fish used 
were purchased from the Department of 
Fisheries and Aquaculture, Oyo State Ministry of 
Agriculture and Mineral Resources, Ogbomoso, 
Oyo State, Nigeria. The procured samples were 
moved to the fisheries Laboratory of the 
Department of Pure and Applied Biology, Ladoke 
Akintola University of Technology, Ogbomoso.  

 
2.2 Proximate Analysis 
 
The moisture contents of the fishes were 
determined before freeze-drying the samples. 
This was done using a forced air oven at 105

o
C 
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first for five hours and then repeated for 30 
minutes interval until a constant weight was 
obtained. The loss in weight was calculated as 
the moisture content [14]. Fat was quantified 
using the procedure of [14] with n-hexane 
(68.5

o
C – 69.1

o
C) as solvent. The protein content 

of each fish was assayed by the micro-Kjeldahl 
method as reported by Kirk and Sawyer [15]. The 
gram of nitrogen obtained was multiplied by the 
factor of 6.25 to obtain the protein content of 
each fish sample. The ash content of respective 
sample was determined by dry-ashing the 
samples at 550oC for 24h [14]. Data obtained for 
protein, ash and fat were corrected for moisture 
and presented on wet weight basis.  
 

2.3 Mineral Analyzes 
 
Selected minerals which include Copper, Zinc, 
Calcium, Magnesium, Potassium, Sodium, 
Phosphorus, Nitrogen, Iron and Selenium were 
determined using Atomic Absorption 
Spectrophotometer (AAS) based on Association 
of Official Analytical Chemist AOAC [14]. 
 

2.4 Amino Acids Analysis  
 
The amino acid profile in a known sample was 
determined using methods described by 
Sparkman et al. [16]. The known sample was 
dried to constant weight, defatted, hydrolyzed, 
evaporated in a rotary evaporator and then 
located into the technician Sequential 
Multisampling Amino Acid Analyser (TSM) Model 
DNA 0209. The TSM analyser is designed to 
separate and analyse free acidic, neutral and 
basic amino acids of the hydrolyzed and this 
lasted for 76 minutes. 
 

2.5 Statistical Analysis  
 
The descriptive statistics (mean and standard 
deviation) were conducted while statistical 
significance of differences (P < 0.05) were 
determined by analysis of variance (ANOVA) 
with SPSS version 10.0 [17]. 
 

3. RESULTS 
 
3.1 Proximate Composition in the 

Studied Fish Population 
 

In this section, the proximate composition of 
fishes in the two populations (wild, cultured) were 
explored in Fig. 1 and it was recorded that the 
proximate compositions measured were higher in 

cultured population compared to the Wild (Fig. 
2). There was a statistical significant difference in 
the amount of crude protein across the two 
tested populations (Wild; 17.94 ± 0.19, Cultured; 
21.06 ± 0.51), t = -5.738, p-value =0.001. Also, 
there exist a statistical correlation in the amount 
of Fibre across the two sampled populations 
(Wild; 1.19± 0.06, Cultured; 1.80 ± 0.16), t = -
3.594, p-value =0.011. Contrarily, Ash content in 
the two tested populations (Wild; 9.66± 0.41, 
Cultured; 10.19 ± 0.47, t = -0.833, p-value 
=0.424) of fish species do not differ significantly. 
Furthermore, Crude fat content, Moisture content 
and Carbohydrate were significantly higher in 
cultured populations compared to Wild (p-value < 
0.05) (Fig.  1). 

 
3.2 Elemental Composition 
 
In this section, the elemental content such as 
Copper (Cu), Lead (Pb), Zinc (Zn) in fishes in the 
study populations were explored. Fig. 2 depicts 
the distribution of elemental compositions across 
the two sampled populations. The maximum 
amount of copper (Cu), Lead (Pb), Manganese 
(Mn) and Iron (Fe) were higher in Wild population 
than the cultured counterpart (Fig. 2). Similarly, 
the maximum amount of Iron (Fe), (Cd) and (Ni) 
observed in Wild population were higher than 
cultured population. Contrarily, the maximum 
content of Zinc (Zn) found in cultured population 
(0.17) was higher than the Wild population 
(0.00). 

 
3.3 Amino Acids Profile of the Wild and 

Cultured Clarias gariepinus 
 
The results also showed that there were high 
levels of amino acids in the cultured than in the 
wild fish populations (Table 1).  Also, the 
descriptive statistics showed that there was no 
statistical significant difference in Lysine content 
across the two populations (Wild: 1.71 ± 0.02, 
cultured; 2.23 ± 0.24), t = -2.146, p-value = 
0.057. Leucine content differ significantly across 
the two populations (Wild; 1.51 ± 0.01, Cultured; 
2.73 ± 0.31), t = -3.896, p-value = 0.003. 
Similarly, there was a statistical significant 
difference in Aspartic Acids content between the 
Wild (1.83 ± 0.04) and the Cultured population 
(2.49± 0.16), t = -4.136, p-value = 0.002. Further, 
each content of Isoleucine Acids, Glutamic Acids, 
Arginine Acids, Alanine Acids, Threonine Acids 
and Proline Acids differ significantly across         
Wild and cultured populations (p-value < 0.05) 
(Table 1). 
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Fig. 1. Boxplot depicting the proximate composition of wild and cultured fish populations 
 

 
 

Fig. 2. Elemental/ mineral composition in cultured and wild populations of Clarias gariepinus 
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Table 1. Amino acids profile the sampled wild and cultured Clarias gariepinus 
 

Amino acids profile Group t- statistic p-value 
Wild Cultured 

Min Max Mean ± SE Min Max Mean ± SE 
Lysine 
Leucine 
Valine 
Aspartic Acids 
Isoleucine Acids 
Glutamic Acids 
Arginine 
Alanine 
Threonine 
Proline 

1.65 
1.47 
0.56 
1.74 
0.82 
2.38 
0.06 
1.04 
0.71 
0.59 

1.77 
1.55 
0.99 
1.99 
0.88 
3.01 
1.23 
1.21 
0.78 
0.81 

1.71 ± 0.02  
1.51 ± 0.01 
0.80 ± 0.08 
1.83 ± 0.04 
0.85 ± 0.01 
2.8 ± 0.09 
0.97 ± 0.18 
1.09 ± 0.03 
0.74 ± 0.01 
0.69 ± 0.03 

1.28 
2.00 
1.02 
2.11 
1.10 
1.33 
0.92 
2.00 
0.51 
1.23 

3.00 
4.06 
2.53 
3.01 
1.88 
3.87 
2.39 
3.34 
2.39 
2.22 

2.23 ± 0.24 
2.73 ± 0.31 
1.62 ± 0.25 
2.49 ± 0.16 
1.37 ± 0.13 
2.80 ± 0.37 
1.66 ± 0.23 
2.40 ± 0.19 
1.58 ± 0.26 
1.84 ± 0.45 

-2.146 
-3.896 
-3.141 
-4.136 
-3.932 
0.009 
-2.332 
-6.543 
-3.171 
-6.123  

0.057 
*0.003 
*0.01 
*0.002 
*0.003 
*0.003 
*0.042 
*0.001 
*0.01 
*0.001 

*p-value< 0.05 indicate significance  
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4. DISCUSSION  
 
4.1 Proximate Analyzes 
 
The variation in the proximate composition 
among individuals of the same species is a 
common phenomenon in fish [18]. These 
variations were attributed to factors such as the 
geographical area in which the fish was caught, 
age, sex, size and the nature of feed used to 
feed the fish in the culture system. For all the 
proximate compositions measured, compositions 
were higher in cultured population compared to 
the Wild and this can be attributed to the fact that 
the cultured environment is well regulated and 
adequately controlled than their wild counterpart. 
The magnitude of the abuse done to the artificial 
pond is significantly low compared to the wild.  
 
According to [14], proteins, lipids and moisture 
contents were the major constituents, when 
evaluating the nutritional value of fish. The 
nutritional elements showed varied values in all 
the sampled fish, with crude protein recording the 
highest values and fibre recording the lowest. 
This makes the fish an important candidate of 
good dietary protein sources and this is in 
agreement with the findings of [19,20,21] who 
recorded higher protein content in fish. The crude 
protein content in fish from the wild were 
observed to be lower than those of the cultured 
and this could be attributed to varieties of the 
supplemental proteins being fed to the cultured 
populations. Generally in this study, both the 
Wild and cultured populace contain high protein 
content as observed in this study. The high 
tissue protein content may have resulted from 
high protein content of their diets and this same 
report was given by Osibona et al. [22].  
 
The differences observed in the obtained protein 
values may be attributed to fish’s consumption or 
absorption capability and conversion potentials of 
essential nutrients from their diet or their local 
environment into such biochemical attributes 
needed by the two fishes, this conformed to the 
findings of Adewoye and Omotoso [23]. 
Irrespective of the environment, moderate 
percentage of crude protein observed in this 
study could be attributed to the fact that Clarias 
gariepinus are good sources of pure protein and 
fish generally are good protein source. However, 
the nature and quality of nutrient in most animals 
is dependent upon their food types. This is why 
the feeding habit of individual fish species has 
great effect on their body's nutrient composition 
[24]. 

Based on the 5% fat composition criteria for 
discriminating lean fish from fatty species [25] it 
was apparent that both the wild and the cultured 
of the studied African catfish populace could be 
regarded as a fatty fish species. In this study, it 
was observed that the crude fat content was 
significantly higher in the cultured group than the 
wild. The higher percentage of lipid in cultured 
fish might be due to restricted movements in the 
confined environment, while the lower 
percentage of lipid recorded in the wild could be 
as a result of greater energy requirement in 
search for food and avoidance of predators due 
to unrestricted movement in the wild water. Egbal 
et al. [26] however argued that fat contents 
fluctuate considerably with age, feed and sexual 
cycle of fish. 
 
Among the proximate composition examined, 
only the ash content is not significantly differ 
between the two groups. Nonetheless its 
composition is higher in the cultured groups than 
the wild ones. Therefore, both the wild and 
cultured groups are good sources of minerals 
such as calcium, magnesium, potassium, iron 
and zinc because ash is a measure of the 
mineral content of a food [27]. Ash is a measure 
of inorganic matter that has been burnt off. 

 
Moisture content of the cultured group was 
significantly higher than that of wild group. This 
disparity may be due to size. Moisture of a given 
sample simply refers to the water content of that 
sample. Results obtained from the proximate 
analysis of both groups of the catfish showed 
that a fish sample of the cultured group has the 
highest percentage of moisture, 96.28% while a 
species of the wild group has the lowest moisture 
content, 70.34% (Table 1). In general the catfish 
studied had moisture ranging from 70.34% to 
96.28% indicating that the percentage moisture 
in fish muscles was within the acceptable level 
(60-80%) in all the samples. The percentage of 
water is also a good indicator of its relative 
content of energy, protein and lipid. There was a 
significant difference (P = 0.001) between the 
two groups. 

 
The carbohydrate of all the samples in both wild 
and cultured samples had varied values 
intersecting, but however, the results obtained 
statistically from this work shown that the 
cultured group carbohydrate composition was 
higher significantly higher than that of the wild. 
Carbohydrate is a good source of instant energy 
that helps in the body’s development and growth. 
The result in Table 1 shows that the various 
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catfish are good sources of carbohydrate. The 
values of carbohydrate in both cultured and wild 
catfish were due to high moisture and high 
protein content, however, there was a significant 
difference (P = 0.0015) between their values. 
 
Just like human, fish need an indigestible 
proportions of their diet to support the digestion. 
The crude fibres make sure that the food is better 
absorbed There was a statistical significant 
difference (p = 0.011) in the amount of Fibre 
across the two populations. The highest value 
was found in the cultured population with 2.34 
and lowest in the wild population with 1.0 value 
(Table 1). This indicate that there is higher 
content of crude fibres in the feeds consumed by 
the cultured population compared to the natural 
foods available in the Oba reservoir for the wild 
populations. 
 

4.2 Elemental Composition 
 
The mineral composition in mg/100 g of Clarias 
gariepinus is presented in Fig. 2. Interest in the 
metals, required formetabolic activities in 
organisms, lies in the narrow rangebetween their 
essentiality and toxicity [28]. Most of these Micro 
elements are equally important in trace amounts 
as observed, but they tend to become harmful 
when their concentrations in the tissues exceed 
the metabolic demands [22]. Minerals are 
important for vital body functions such as acid, 
base and water balance. The most abundant 
mineral in the wild fish samples was manganese 
which ranged between 0.99 to 2.18 mg/100 g 
sample. This is followed by zinc with range 
values of 1.01 to 2.12 mg/100 g while the least 
concentrated mineral was copper (0.01 to 0.03 
mg/100 g). For their counterpart, the cultured 
population, the abundant mineral was zinc which 
ranged between 1.0 to 2.30 mg/100 g sample. 
 
Among the metals examined, Nickel and 
Cadmium were totally undetectable in the 
cultured population and all the metals examined 
were significantly higher in the wild population 
compared to their cultured counterpart. It is 
interesting to note that harmful lead and 
cadmium were at the detectable range of AAS in 
all the wild population’s samples. Cadmium was 
not detectable in the water but fairly high value 
observed in the African catfish. The standard 
permissible level of 0.05 to 5.5 mg/kg fish dry 
weight was reported for Cd [29]. None detection 
of Cd in the water body and high values of these 
metals in the fishes call for further research on 
the reservoir in order to determine the source(s) 

of these pollutants. It should be noted that Ni 
contamination is a real threat to the aquatic 
organisms due to their persistence nature and 
ability to bio-magnify in the aquatic food chain 
[30]. 
 
Metal concentrations in the tissue of fresh water 
fish varies due to differences in metal 
concentrations and chemical characteristics of 
water from which fish are sampled, their 
ecological needs; metabolism and feeding habits 
[31]. Several reports have shown that Iron (Fe) is 
one of the most abundant metals in the earth 
crust [32]. The high value of Fe observed in this 
study compared to other metals may be due to 
increase in total dissolved iron in the Oba 
reservoir.  

 
Copper is an essential element in the body and is 
required for different functions. It is a 
fundamental micronutrient to all forms of life in 
enzyme activity or random rearrangement of 
natural protein [33]. The high value obtained 
could be due to elevated metal binding protein 
synthesis. Similar observation of high value of 
copper in fishes attributed to elevated metal 
binding protein synthesis has also been reported 
[34]. African catfish is omnivorous and preys on 
small fish of other species. This could have led to 
high Cu levels in Catfish as compared to tilapia 
which feeds on phytoplankton. The Cu 
concentration levels recorded in muscles of the 
two populations were below the WHO 
recommended limit of 3.0 mg/kg in fish and fish 
products [35] and standard level of 20 mg/kg (dry 
weight) has reported by TFC [36]. However, 
there is no guideline on acceptable levels of Cu 
in fish suggested by European Economic 
Community or FAO/WHO [37]. The level of Cu in 
the evaluated fishes is not considerably high. 

 
The main source of Zn pollution in aquatic 
environment is from fertilizers, sewage sludge, 
industrial wastes and mining [38]. Fish takes up 
Zn directly from water, especially via mucous and 
gills. The highest mean Zn concentration in 
African Catfish muscles was observed at the wild 
population (1.58 ± 0.213 mg/kg) and the lowest 
at the cultured counterpart (1.49 ± 0.231 
mg/kg).The sources of Zn in this study may be 
attributed to usage of chemical fertilizers, 
sewage sludge and industrial wastes from the 
catchment.The maximum zinc level permitted for 
fish is 50 mg/kg according to Food Codex. 
However, Zn levels recorded during this study in 
the two African catfish population were below the 
75 mg/kg recommended limit for Zn in fish and 
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fish products [39]. Zinc is known to be involved in 
most metabolic path-ways in humans and zinc 
deficiency can lead to loss of appetite, growth 
retardation, skin changes and immunological 
abnormalities [40].  
 

Lead (Pb) is a non-essential element and higher 
concentrations in aquatic organisms may be due 
to discharge of industrial, sewage and 
agricultural wastes into aquatic environment [41]. 
Lead even at low concentration is known to be 
toxic and has no known function in biochemical 
process (Mishra et al., 2010). Wild population 
have the highest mean level of lead (0.023 ± 
0.009 mg/kg) in Catfish muscles and their values 
were significantly differ (p < 0.05) to the cultured 
population. In this study, the African Catfish from 
the wild had higher Pb levels compared to the 
cultured counterpart which could be attributed to 
their different feeding habits. Pb concentrations 
recorded in the two population during this study 
were lower than the WHO recommended limit of 
2.0 mg/kg for Pb in fish and fish products [35]. 
The values of Pb were not high in the two 
populations of the African catfish. The standard 
level Pb was reported to be 0.5 mg/kg dry weight 
[42].  
 

Manganese (Mn) is one of the commonly found 
elements in the lithosphere. It is an essential 
micro nutrient and functions as a co-factor for 
many enzyme activities [43]. However, high Mn 
concentration interferes with central nervous 
system of invertebrates and hence a matter of 
concern as the consumption of Mn contaminated 
fish could result to Mn-related disorders in the 
consumers [44]. The Mn concentration levels in 
the two populations during the study did not 
exceed the WHO limit of 2.50 mg/kg for fish and 
fish products [45]. The Mn concentration in 
African Catfish was higher in wild population 
(1.71 ± 0.202 mg/kg) and there was significant 
difference (p > 0.05) of manganese 
concentration levels in the two populations. 
 

Iron is essential for metabolic reactions and the 
regulation of cell growth and differentiation; it is 
also an important constituent of haemoglobin 
[46]. The presence of Zinc in the fishes could 
mean that the fishes can play valuable roles in 
the management of diabetes, which result from 
insulin malfunction [47]. Lead (Pb), Copper (Cu) 
and Chromium (Cr) have all been implicated as 
being toxic to the human body; therefore the 
continued consumption of catfish (Clarias 
gariepinus) from the Oba Reservoir, in 
Ogbomoso over a long period is likely to cause 
health hazards. 

4.3 Amino Acids Profile 
 
Amino acids are important in healing processes 
and the composition of amino acids in fish is 
similar to that in man, people can acquire 
essential amino acids in abundance and proper 
balance by eating fish. The essential amino acids 
cannot be manufactured in human bodies, but 
can be obtained from food. The present study 
indicated that the two species had all the 
essential amino acids. Deficiency in the essential 
amino acids may hinder healing recovery 
process (Mat et al., 1994). Leucine promotes the 
healing of bones, skin and muscle tissue. 
Isoleucine is necessary for haemoglobin 
formation, stabilizing and regulating blood sugar 
and energy. Glycine, which is one of the major 
components of human skin collagen, together 
with other essential amino acids such as alanine 
form a polypeptide that will promote regrowth 
and tissue healing [48].  
 
Amongst essential amino acids, glutamic acids 
was present in the highest amounts in all 
analysed cultured population, followed by 
leusine, aspartic acidsand then alanine. Lysine is 
even higher as compared to the standard protein 
[29], which is severely restricted in cereals being 
the most important staple food in the world. A 
reduced supply of lysine in the diet may lead to 
mental and physical disorders as it is an 
essential precursor for the de novo synthesis 
ofglutamate, which is the prime neurotransmitter 
in themammalian central nervous system [49]. 
The highest amount of Glutamic acid being 
observed in all thecatfish species was in line with 
the study of Dezhabad et al. [50] and Kenari et 
al. [51]. All analysed freshwater fish species 
appeared to be anexcellent source of Glutamic 
acid which could enhancethe immune system. 
Both Glutamate and Glutamine playimportant 
roles in regulating gene expression, cell 
signalling, anti-oxidative responses and immunity 
[52]. 
 
As the amino acid composition of fish is similarto 
that in human beings, people can gain essential 
andnon-essential amino acids by consuming fish 
alongsidecereals to satisfy their body needs to 
maintain health [53]. In all the selected fish 
Lysine, Leucine, aspartic acids and glutamic 
acids were more abundant than the other amino 
acids. While Leucine promotes the healing of 
bones, skin and muscle tissues; Isoleucine is 
necessary for haemoglobin formation and 
regulation of blood sugar and energy; and 
Arginine is important for wound healing [54]. 
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Since the quantity of theseamino acids in the 
selected fish were of sufficient level, the 
consumption of these fish could be beneficial 
insatisfying the body needs while treating 
metabolicdisorders and wound healing of the 
neighbouringcommunities of the study area and 
beyond. 
 
With regard to their nutritional values, allselected 
fish contained all the essential amino acids 
thatwere needed by the human beings. It 
appeared that the cultured populationwas a 
richer source of total essential and non-essential 
amino acids as it had the highest 
respectiveamounts than the other species. The 
proportions ofessential to non-essential amino 
acid for the seven speciesof this study varied 
only slightly from 0.81 and 0.86, these were 
either comparable to those of Dezhabad et al. 
[50] or greater than those of Kenari et al. [51]. 
 

5. CONCLUSION 
 
From the scope of this research, it could be seen 
that the nutritional merits of the cultured catfish 
population is succinctly high compared to that of 
the wild population. As a result, proper 
monitoring of the Oba Reservoir should be 
ensured and continuous study of the reservoir 
should be enhanced in case of any additive 
effects of the detectable elements. 
 

5.1 Novelty Statement 
 

Consumption of African catfish is on the increase 
in Nigeria due to its socio-cultural and religious 
acceptability. The results of this research shows 
that both the wild and cultured catfish examined 
contained significant amounts of proteins thus 
redounding to the benefits of the society. This 
findings also indicated that the procured cultured 
population are more nutritious than their wild 
samples thus serving as an added advantage to 
its relative consumers. However, the results of 
this work will harness upcoming researches into 
the noted increase of some metals in the 
reservoir examined. 
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