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This research is aimed at comparing the nutritional profiles of African catfish fed 
with commercial diet in earthen and concrete ponds. A total of 500 fingerlings 

2 2were randomly distributed into Earthen (4 x 8m ) and Concrete (1 x 2m ) ponds 
with 400 and 100 fingerlings respectively. The fish were fed 5% of their body 
weight twice daily for 84days. The fish sampled from each treatment were 
smoked-dried and milled into powdered form. The proximate: Protein (Pro), 
Moisture (Moi), Fat (Fa), Fiber (Fib), Ash (Ah), Carbohydrate (CHO) and 
mineral compositions of the powdered fish were determined using the standard 
methods of analytical chemists. Results showed that highest values were 
recorded for Potassium K (88.25±0.04), Sodium Na (72.36±0.00) and Copper Cu 
(0.36±0.47) in earthen pond and Calcium Ca (240.58±0.04), Manganese Mn 
(0.15±0.00), Iron Fe (8.17±0.01) and Zinc Zn (1.26±0.01) in concrete pond 
respectively. The ash content showed that there was no significant (p<0.05) 
difference between the fish raised in earthen and concrete pond, but there were 
significant (p>0.05) differences in moisture, fat, fiber, protein and carbohydrate 
contents of fish reared in both ponds. The significant differences in the ponds 
chemical compositions might be due to the differences in the environment and 
nutrient utilizations that they were subjected to. These attributes differing 
significantly between earthen and concrete pond shows that they were in good 
condition for human consumption, but for better enhancement, fish raised in 
earthen pond should be consumed more as it shows higher protein content.

Abstract

Original Article

INTRODUCTION
Fishes are one of the good sources of animal 
protein and have a unique position as a 
high-protein food commodity for human 
consumption. They are also one of the 
potential sources of animal protein and 
essential nutrients for the maintenance of a 
healthy body in developing countries 
(Fawole et al., 2007). It is essential for 
improving nutritional status, food security, 

cardiovascular health and other health-
related disorders (Bezbaruah and Deka, 
2021).

Compared to other sources of protein, fish 
products are considered as essential 
components of human diet due to their high 
nutritional content, particularly in terms of 
protein and omega-3 fatty acids, which 
have been proved to aid in maintenance of 
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good health in prevention and treatment of 
cardiovascular,  inflammatory and 
neurological diseases (Jan et al., 2021).

However, the chemical composition of fish 
flesh is regarded as a reliable predictor of 
the fish's quality, nutritional value, 
p h y s i o l o g i c a l  s t a t e  a n d  h a b i t a t  
(Ravichandran et al., 2011). Begum et al. 
(2012) recorded that 96-98% of the body 
composition of fish is constituted of 
moisture, protein, fat and ash. The main 
body components of fish are water, protein, 
fat, carbohydrate and mineral (Love, 1970). 
The proximate composition of fish is the 
evaluation of the body components (Rani et 
al., 2016). It is therefore, very important to 
know the proximate and minerals 
composition of a fish so that the nutritional 
value of the fish can be determined. The 
study of mineral elements presents in living 
organisms is of biological importance 
(Hays and Swenson, 1985; Ozcan, 2003) 
because every form of living matter 
requires them for their normal life 
processes. Variation in proximate 
composition of fish, however, varies with 
species, season, geographical location, age 
and feeding habit of the fish (Shija et al., 
2019). Variation in proximate composition 
also exists within the same species 
depending upon the fishing ground, age and 
sex of the individual, geographical location 
of catch, environmental conditions, sexual 
maturity, size and reproductive status of the 
fish (Padmavati, 2017).Seasonal variation 
has a great impact on the alterations of 
proximate composition of fishes and there 
are a number of researchers who have 
studied seasonal variation in the 
biochemical composition of freshwater fish 
(Roy and Lall, 2006;Sharma et al., 2020; 
Jeyasanta et al., 2023). The comparism of 
the fish raised in the two ponds ascertain the 

quality of the best rearing system that would 
be of more beneficial and provides good 
nutritional value to the consumers. This 
study was, however, carried out to analyze 
and compare the proximate and mineral 
compositions of Clarias gariepinus raised 
in earthen and concrete ponds.

MATERIALS AND METHODS
Experimental site
The study was carried out in a reputable fish 
farm (Ode's Bam Farm Ltd) at Ayegunle, 
Oka-Akoko, Akoko South West Local 
Government Area of Ondo State, Nigeria 
between May and August, 2022. The 
experiment was conducted for a period of 
84 days.

Fish source, collection and identification
A total of 500 fingerlings of pure breed C. 
gariepinus fingerlings were obtained from 
the hatchery unit of the farm (Ode's Bam 
Farm Ltd) Ayegunle, Oka-Akoko, Ondo 
State, Nigeria. The fish species were 
identified through Food and Agriculture 
Organization (FAO) Fish catalogue and 

stWikipedia search engine. Accessed 31  
August, 2022.

Experimental Procedure
This experimental set-up consisted of an 

2earthen pond of size 4 x 8m and concrete 
2

pond of size 1 x 2m  situated in the fish 
farm.  Before stocking, parasite and other 
predators were eliminated by washing the 
concrete tanks with sodium chloride (NaCl) 
and rinse with fresh water. Pond 
management was also carried out in the 
earthen pond. Five hundred (500) of eight 
weeks old fingerlings of C. gariepinus 
ranging in total length 13.0±0.1 and weight 
17.1±00 were used. 400 and 100 fingerlings 
were randomly distributed into the earthen 
and concrete ponds, respectively. The 
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fingerlings were fed 5% of their body 
weight twice daily. At the end of the 
experimental period (12 weeks), samples 
from each pond were smoked-dried and 
grounded into powder form and proximate 
composition such as protein, fat, ash, 
moisture, fibre and carbohydrate contents 
were assessed by the method of Association 
of Official Analytical Chemists (AOAC, 
2007). The mineral compositions such as 
calcium (Ca), manganese (Mn), iron (Fe), 
copper (Cu) and zinc (Zn) were analysed 
using atomic absorption spectrophotometer 
(AAS Bulk Scientific, model: Accusys 
211). Sodium (Na) and potassium (K) 
content were determined by flame 
photometric method (Ajai et al., 2019).

Data analysis
The data obtained were subjected to 
analysis of variance (ANOVA) and 
descriptive statistics using IBM SPSS 
version 20.0 software. Duncan's multiple 
range tests was used to find the difference 
between the mean. Significant level was set 
at p<0.05.

RESULTS
Proximate composition
The results of proximate composition of C. 
gariepinus that were cultured in different 
ponds are presented in Table 1. The 
moisture content ranged from 9.97±0.13 - 
10.69±0.27 with the concrete pond having 
the highest value (10.69±0.027). However, 
there was significant reduction in the 
moisture contents of the fish raised in the 
earthen pond when compared with the 
concrete pond. Fish raised in concrete pond 
recorded the highest fat content (9.85±0.04) 
and was significantly different from those 
raised in earthen pond (8.85±0.15). There 
was, however, no significant difference in 
the ash contents of fish raised in earthen 

(5.04±0.23) and concrete (4.89±0.05) 
ponds respectively. The fibre contents were 
significantly higher in fish raised in earthen 
pond (2.13±0.02). Fish raised in earthen 
pond recorded the highest protein content 
(61.21±0.12) and was significantly higher 
than the concrete pond (57.47±0.12). 
However, the carbohydrate content of fish 
raised in earthen (20.13±0.16) pond 
significantly reduced in value when 
compared with the value recorded for the 
concrete (14.84±0.18) pond.

Mineral Analysis
The results of the mineral composition of C. 
gariepinus that were cultured in different 
ponds are shown in Table 2. The recorded 
mean value for Calcium (Ca) ranged from 
240.58±0.04 - 266.61±0.12mg/l with the 
highest value being the fish raised in 
concrete (266.61±0.12mg/l) pond. Fish in 
earthen pond recorded the lowest Ca 
(240.58±0.04mg/l) concentration. The K 
concentration (77.45±0.02) of fish raised in 
concrete pond was significantly lower than 
those raised in earthen pond (88.25±0.04). 
The Na concentration in concrete 
(72.00±0.01) pond was significantly lower 
in value than earthen pond (72.36±0.00). 
There was no significant difference in Mn 
and Cu concentrations among the two 
ponds. The Fe concentrations ranged from 

 

Table 1: Proximate Composition of Clarias gariepinus  

cultured in different ponds 

Proximate Earthen Pond  Concrete Pond 
Moisture 9.97±0.13a 10.69±0.27b 
Fat 8.85±0.15a 9.85±0.04b 
Fiber 2.13±0.02a 2.00±0.02b 
Ash 5.04±0.23a 4.89±0.05a 
Protein 61.21±0.12a 57.47±0.12b 
Carbohydrate 12.80±0.20a 14.84±0.18b 

Note: Mean values with the same superscript alphabets  

in the rows are not significantly different from each other  

at (P>0.05). 
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5.54±0.01 to 8.17±0.01 with earthen pond 
having the lowest concentration. Fish raised 
in earthen pond also recorded the lowest Zn 
concentration (0.58±0.00) when compared 
to the concrete (1.26±0.01) pond.

DISCUSSION
The main components of fish such as 
protein, fat, moisture, carbohydrate and 
minerals had been considered in evaluating 
the nutritional profile of the fish studied.  
The fish samples raised in the two ponds 
contained appreciable concentrations of 
calcium Ca, potassium K, and sodium Na, 
indicating that this fish could be used as 
good sources of minerals. Findings of the 
study shows that the fish raised in earthen 
pond were richer in K and Na. This may be 
as a result of exposure to a wide variety of 
vegetables and natural nutrient in the water 
body (Yeannes and Almandos, 2003) and 
the ability of the fish to absorb and convert 
the essential nutrients from the water bodies 
where they live. The exposure to more 
varieties of feed may likely be responsible 
for the higher amount of most minerals in 
the earthen pond when compared with the 
concrete pond.

The low concentration of Ca recorded in 
this study when compared with the earthen 

pond could be that the Ca was not well 
utilized by the fish raised in the concrete 
pond. However, this report was not in 
agreement with the submissions of 
Adewoye et al. (2003) and Boyd and Davis 
(1978) that the high Ca content recorded in 
Heterotis niloticus and Clarias gariepinus 
could probably be due to preferential 
accumulation and calcification of scale and 
hardy tissue. Other minerals composition 
such as Fe and Zn except Mn and Cu of the 
fish samples recorded variations in their 
concentrations in both ponds. This 
observation was supported by the findings 
of Window et al. (1987) which showed that 
such variations in concentrations of these 
mineral elements from a species of fish to 
another was due to the chemical forms of 
the elements and their concentrations in the 
local environment. Iron content from the 
study was lower compared to the 3 – 102 
mg/100g reported by Adebayo et al. (2016) 
who studied proximate, mineral and Heavy 
Metal compositions of three fish species 
from Osinmo Reservoir, Nigeria.

T h e  v a r i a t i o n s  r e c o r d e d  i n  t h e  
concentration of mineral in the fish 
examined could be as a result of the rate in 
which they are available in the water body. 
Mineral compositions of fish are usually 
affected by different parameters such as 
feed type, level of dietary intake and growth 
(El-Zaeem et al., 2012). According to 
Pfenning et al. (2012), wild fish feeds on a 
wide diversity of microscopic organisms 
and macrophytes which may be lacking in 
controlled farmed systems like the concrete 
pond. Therefore, the additional feed 
nutrients as observed in the earthen pond is 
in agreement with the observation of El-
Zaeem et al. (2012) who reported that the 
feed composition of the farmed fish may 
also be a major factor influencing their 

 

Table 2: Mineral Composition of Clarias gariepinus  

cultured in different ponds 

Mineral Earthen Pond  Concrete Pond  
Ca 240.58±0.04a 266.61±0.12b 
K 88.25±0.04c 77.45±0.02a 
Na 72.36±0.00b 72.00±0.01a 
Mn 0.07±0.00a 0.15±0.00a 
Fe 5.54±0.01a 8.17±0.01c 
Cu 0.36±0.47a 0.11±0.00a 
Zn 0.58±0.00a 1.26±0.01b 

Note: Mean values with the same superscript alphabets  

in the rows are not significantly different from each other  

at (P>0.05). 
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mineral contents.

Result of the proximate composition 
showed there was a significant difference in 
the proximate composition (moisture, fat, 
fiber, protein and carbohydrate content) 
between the two ponds. Ash content 
recorded the highest value in the earthen 
pond when compared with the concrete 
pond. This result concurred with the 
findings by Bhouri et al. (2010) which 
reported an increase in ash content in wild 
fish compared to farmed/cultured fish. The 
observed range of ash content in this study 
agreed with the observations of Oladipo and 
Bankole (2013) who stated that the present 
of ash content as observed 'indicated that 
the species is a good source of minerals 
since ash is a measure of the mineral content 
of food item'.  The results of this study also 
agreed with the findings of a study by 
Adebayo et al. (2016) which reported that 
catfish contain slightly higher ash, fat and 
protein contents than tilapia fish. In 
addition, the study confirms that proximate 
composition of farmed/cultured fish is 
directly influenced by their environment. 
Furthermore, the variation and significant 
differences recorded in this study for 
moisture,  fat ,  f iber,  protein and 
carbohydrate contents, were in agreement 
with the reports of Fuentes et al. (2010) and 
Rani et al. (2016)that the variation in 
proximate composition of fish is as a result 
of differences in nutrition, living area, fish 
size, catching season, seasonal and sexual 
variations as well as other environmental 
conditions that relates to this study.

CONCLUSION
The significant differences in the values 
recorded in the two ponds and changes 
observed in the chemical compositions 
examined in this study might be due to the 

differences in the environment, nutritional 
and rearing conditions that they were 
subjected to. The observed nutritional 
composition values of the fish raised in the 
ponds (earthen and concrete) indicated that 
the fish species (catfish) is a good source of 
protein and minerals such Ca, K, Na, Mn, 
Zn Fe. The attributes of the nutritional value 
differed significantly between each pond 
and cultured catfish are of nutritional 
benefit to humans on consumption, hence 
this study recommends that people should 
consume more cultured catfish especially 
those raised in earthen pond.
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