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Introduction
Fish is widely acceptable because of its high palatability, low 

cholesterol, tender flesh, cheap and its aroma in cooking [1]. Fish is 
known to be one of the cheapest sources of animal protein and have 
essential nutrients needed in human diets [2]. Fish and fish products are 
highly nutritious with protein content of 15-20% and are particularly 
efficient in supplementing the cereal and tuber diets widely consumed 
in Africa [3].

In Nigeria, fish is a major food item contributing a total of 40% 
dietary protein requirements and a readily available source of animal 
protein in the diet of man [4]. Fish is highly nutritious with balanced 
amino-acids, minerals and vitamins for healthy human growth. It is 
less tough and more digestible when compared with chicken, beef and 
mutton [3].

The African catfish, Clarias gariepinus is one of the most widely 
consumed freshwater fish in Nigeria due to its large acceptability [1]. 
Nutritional composition of cultivated fish is majorly dependent on the 
type of food administered. Other factors may include feeding habit, 
water quality, cultured medium and period [3]. To produce lean fish 
with less fat deposition, feed materials, are to be carefully selected and 
administered. Visual assessment of fish using size, freshness, and other 
physical appearances may not give accurate nutritional information 
about the fish, hence the need for laboratory analysis of fish for in-
depth information on the nutritional quality [5].

Fish is an important source of both food and income to many 
people in developing countries. In Africa as much as 5% of the 
population, some 35 million people demands wholly or partly on the 
fisheries sector for their livelihood [6]. It is estimated that 2050, when 

world population is projected to be over 9 billion, Africa will have to 
increase food production by 300%, Latin America by 80% and Asia 70% 
to provide minimally adequate diets for the projected population of 2 
billion, 810 million and 5.4 billion people in the respective region [7]. 
The consumption and demand for fish as a cheap source of protein is 
on the increase in Africa, because of the level of poverty in the land. 
There is a considerable potential to expand fish aquaculture in Africa 
in order to improve food security [8]. One of the major hindrances to 
the development of fish aquaculture industry in Africa is the lack of 
locally produced high-quality fish feed. Therefore local production of 
fish feed is very crucial to the development and sustainability of fish 
aquaculture in Africa especially in the rural areas. For fish aquaculture 
to thrive and bridge the already existing wide gap between fish demand 
and supply especially in the sub-Saharan Africa, the vital role of 
locally produced fish feed in reducing product cost, thereby making 
fish farming attractive to both private and commercial investors and 
ultimately boost fish production cannot be overemphasized.

The major constituents of fish are; water, protein, lipid and 
carbohydrates [9]. It has both reported that, proximate composition of 
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vital fish species Clarias gariepinus and Oreochromis niloticus cultured 
in semi-intensive fish tank.

Osibon et al. [26] mentioned that the proximate and fatty acids 
composition of African catfish Clarias gariepinus from Lekki Lagoon 
fish ground in Lagos, South Western Nigeria with a view to provide 
nutritional data for dietary planning.

Mohanty et al. [27] reported that proximate analysis, amino 
acids composition, fatty acid profile and elemental composition of 
Giant River Catfish Sperata seenghala with the perspective to give the 
healthful profile.

Taiwo [28] determined the proximate chemical composition and 
lipid profile of muscles of the cultures and wild African Catfish, Clarias 
gariepinus from Nigerian waters.

Sesugh et al. [29] validated the correlation of proximate chemical 
composition of flesh of important commercial fishes Scomber scumbrus, 
Trachertus trachurus, Micropogonias funieri, Sardinella aurita and 
Clarias gariepinus from Nigeria.

Ayoloja [30] analyses the nutritional comparison of two freshwater 
fishes Clarias gariepinus and Oreochromis niloticus.

Joseph [31] evaluated that protein and lipid levels in connection to 
the season and feeding in Catfish Arius arius from Cochin backwater.

Adewumi [12] examined the food and feeding habitats of African 
sharp tooth catfish Clarias gariepinus obtained from Ogbese River and 
those cultured in Ore-Ofe fish farm was carried out along with the 
chemical characteristics of fillets. 

Materials and Methods
Collection of fish specimens 

Sixty healthy juveniles of African Catfish, Clarias gariepinus were 
purchased from Bush Farm in Gwagwalada Local Government Area of 
the Federal Capital Territory Abuja. The fishes were transported in an 
open 10 L container to Biological Sciences Laboratory of the University 
of Abuja in clean freshwater.

Laboratory procedure

The fishes were acclimatized for 14 days. After 14 days waters of 
acclimatization, the average body weight of 20 Juveniles of C. gariepinus 
was measured and transferred into each of the plastic experimental 
tanks using a scoop net. Suitable conditions were maintained by 
clearing the tanks and constantan changing of the water which took 
place every three days.

Feed source 

For industrial (already made) Feed, the fish feed was purchased 
from Mallam Sani Ventures, at Mallam Sani Shopping Complex along 
Kuje road, opposite Timber Shade, Gwagwalada Area Council, Abuja.

For local made food (Moringa olifera incorporated)

The Moringa leaves powder was incorporated into the compound 
feed mixed with pap, pelleted and dried. The feed was pelleted into 2 
mm pellet size to enable the fish swallow them easily.

For local made feed (Telfera occidentales incorporated)

The Telfera occidentales (Ugu leaves) powder were incorporated 
into the compound feed mixed with pap, pelleted and dried. The feed 
was pelleted into 2 mm pellet size to enable the fish swallow them easily.

fish varies greatly and the variation could be due to age, feed intake, 
sex and sexual changes connected with spawning, the environment and 
season [10]. Proximate composition has been reported to be a good 
pointer of physiology need for routine analysis of fisheries [11].

The knowledge of fish composition is essential for its maximum 
utilization. The African catfish (Clarias gariepinus) belongs to the family 
Claridae (air-breathing catfishes), Order Siluriformes (catfish), class 
Actionopterygii (ray –finned fishes), Sub-phylum vertebrate, Phylum 
Chordata and Kingdom Animalia. The family Claridae is divided into 
two genera viz: Clarias and Heterobranchus. There are over hundred 
species in this family occurring naturally throughout most of Africa 
and the Southern half of Asia to Java and the Philippines [12].

C. gariepinus is generally considered to be one of the most important 
tropical catfish species for aquaculture. It has an almost Pan-African 
distribution, ranging from the Nile to West Africa and from Algeria to 
Southern Africa. They also occur in Asia Minor, Israel, Syria and South 
of Turkey. C. gariepinus is characterized with naked skin and with fairly 
long dorsal and anal fins. They have string pectoral fins with spines 
that are serrated on the outer side [13]. It possesses nasal and maxillary 
barbells and smallish eyes. Their coloring is dark grey or black dorsally 
and cream coloured ventrally. Adults possess a dark longitudinal line 
on either side of the head; however, this is absent in young fish. Adult’s 
heads are coarsely granulated, while the head is smooth in the young. 
The head is large, depressed and heavily boned. The mouth is quite large 
and sub-terminal [14]. In C. gariepinus, exchange of respiratory gases 
(i.e., oxygen and carbon dioxide) takes place through the gills. Catfish 
of the world are represented by at least 2,000 species in over 25 families 
[13]. In Nigeria, reported seven families, sixteen genera and fifty one 
species of catfishes, and noted that most of them live in freshwater and 
very few are marines.

Fish of various species don’t provide the same nutrient profile to 
their consumer and the nutritive value of a fish varies with season 
[15,16].

Moisture, dry matter, protein, lipids, vitamins and minerals are the 
most important components that act as sources of nutritive value of fish 
meal [17].

Quantifying proximate composition is important in ensuring the 
requirements of food regulations and commercial specification [18]. 
Moisture content of flesh is a good indicator of its relative content of 
energy, protein and lipid [19]. Fish meat contains significantly low 
lipids and higher water than beef or chicken and is favored over other 
white or red meals [20]. The total lipid and ash content of fish vary with 
the increasing weight or length of the fish, it may also vary with the 
season and varied habitats and feed [21].

Among the proximate composition, protein in fish is the excellent 
source, because of the amino acid composition and degree of 
digestibility [22].

Several studies on proximate composition of fish have been from 
different parts of the world so far. Nutritional analysis of some freshwater 
fish was determined by from Naramala, Ibbagamuva and Nikaveratiya 
in Sri Lanka [23]. Proximate composition of different freshwater fish’s 
especially African catfish (Clarias gariepinus) was estimated by Kamel 
et al. [24].

The range of moisture, protein, fat and ash content of some Nigerian 
smoked catfish species were reported as follows; 7.16-10.17%, 33.66-
66.04%, 1.58-6.09% and 9.12-12.16%, respectively [4].

Okonji and Akhirevbulu [25] explain fatty acid composition in two 
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Statistical analysis

Descriptive Statistic Means were used in presenting the data, while 
ANOVA was used to test for significant differences.

Results
The results of proximate analysis of catfish (Clarias gariepinus) 

Juvenile fed with Telfera occidentales composition, Moringa olifera 
composition and Coppens as control is presented in Table 3 below.

Discussion
Figure 1 shows that Juvenile Catfish fed with Telfera has the highest 

moisture content followed by Juvenile Catfish fed with Moringa and 
Juvenile catfish fed with Coppens has the lowest composition. Figure 
2 shows that Juvenile Catfish fed with Moringa has the lowest protein 

Experimental set-up

6 plastic tanks (75 × 95×70 cm) were used for the experiment. Each 
of the tank was cleared by washing the tanks properly with soap and 
water after which the tank were filled with water for three to four days to 
remove the residue of the soap used in washing. The water was removed 
after four days. Each of the tanks was filed with decolorized tap water 
and was stocked with 10 Juveniles of C. gariepinus. The water was filled 
to 2/3 of the volume of each tank (50 liters). The tank was labeled T0, 
T1, and T2 each having duplicates. The tanks labeled represent each of 
the feeding regimes. Tables 1 and 2 show the percentage composition 
of the experimental feed. Moringa olifera at 6.46 kg, Telferia occidentales 
6.11 kg.

Feeding fish

The fishes were fed 2 times a day in equal proportions with their 
various experimental feeds for a period of 12 weeks.

Proximate analysis

It involves an assay for all the constituents a sample apart from the 
major food constituents. Each fish sample was taken to the laboratory, 
sacrificed and homogenized. Samples for the different analyses were 
then taken from the homogenized material. Triplicate determinations 
were carried out on each group.

Determination of moisture

The moisture content of each fish samples was determined using 
the over drying method following the method of AOAC [32].

Determination of ash

Ash content of fish samples was determined by incineration in a 
carbolated Sheffield LMFs Muffle Furnace at 500°C [32]. 

Determination of lipid

The percentage lipid content in the muscles was determined using 
the Soxhlet extraction method.

Determination of protein

The total nitrogen (crude protein) was determined using the 
Kjeldahl method.

Determination of carbohydrate

The carbohydrate content was calculated by difference 
%NCHO=100–(Sum of the percentage of moisture, ash, lipid, protein).

Ingredients Crude Protein Percentage inclusion level 
in 100 kg 

Moringa olifera 30.3 25.84
Rice bran 10 22.48
Beans (Cowpea) 22 25.84
Fishmeal 48 25.84

Table 1: Percentage composition of experimental feed I.

Ingredients Crude Protein Percentage inclusion level 
in 100 kg 

Moringa olifera 22 24.44
Rice bran 10 26.67
Beans (Cowpea) 23 24.44
Fishmeal 48 24.44

Table 2: Percentage composition of experimental feed II.
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Figure 1: The bar chart showing the percentage moisture contents of juvenile 
catfish fed different types of feed (Percentage moisture content of juvinile).
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Figure 2: The bar chart showing the percentage protein contents of juvenile 
catfish fed different types of feed (Percentage Protien of juvenile catfish).

Parameters Coppens fed 
catfish

Telfera occidentales 
fed catfish

Moringa olifera fed 
catfish

Moisture    
Content % 69.32 74.08 70.1
Protein % 19.54 20 18.88
Fat % 1.3 1.11 1.31
Ash % 1.22 1 1.91
Carbohydrate (by 
difference %)

8.62 2.9 0.71

Table 3: Proximate analysis of catfish juvenile fed with telfera occidentales 
composition, moringa olifera composition and coppens.
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content followed by Juvenile Catfish fed with Coppens and Juvenile 
catfish fed with Telfera occidentals has the highest composition. Figure 3 
shows that Juvenile Catfish fed with Moringa has the highest fat content 
followed by Juvenile Catfish fed with Coppens and the Juvenile Catfish 
fed with Telfera occidentales has the lowest fat composition. Figures 4 
and 5 shows that Juvenile Catfish fed with Telfera occidentales has the 
lowest ash content followed by Juvenile catfish fed with Coppens and 
Juvenile catfish fed with Moringa has the highest carbohydrate content 
followed by Juvenile catfish fed with Coppens and juvenile catfish food 
with Telfera occidentales has the lowest carbohydrate composition. 
Figure 6 shows that adult catfish fed with Coppens has the highest fed 
with Moringa and adult catfish fed with Telfera occidentales has the 

lowest moisture composition. Figure 7 shows that adult catfish fed with 
Moringa has the lowest protein content followed by adult catfish fed 
with Telfera occidentales and adult catfish fed with Coppens has the 
highest protein composition. Figure 8 shows that adult catfish fed with 
Telfera occidentales has the highest fat content followed by adult catfish 
fed with Coppens has the lowest fat composition. Figure 9 shows that 
adult catfish fed with Moringa has the highest ash content followed 
by adult catfish fed with Telfera occidentales and adult catfish fed with 
Coppens has the lowest ash composition. Figure 10 shows that adult 
catfish fed with Moringa has the lowest carbohydrate content followed 
by adult catfish fed with Telfera occidentales and adult catfish fed with 
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Figure 3: The bar chart showing the percentage fat content of  juvenile catfish 
fed different types of feed (Percentage fat content of juvenile catfish).
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Figure 4: The bar chart showing the percentage ash content of juvenile catfish 
fed different types of feed.
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Figure 5: The bar chart showing the percentage carbohydrate (by difference) 
of juvenile catfish fed different types of feed.
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Figure 6: The bar chart showing the percentage moisture content of Adult 
catfish fed different types of feed.
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Figure 7: The bar chart showing the percentage protein content of Adult 
catfish fed different types of feed.
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Figure 8: The bar chart showing the percentage fat content of Adult catfish fed 
different types of feed.
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Coppens has the highest carbohydrate composition. From Table 3 
Juvenile catfish fed with Telfera occidentales has the highest percentage 
of moisture, 74.08% while juvenile catfish fed with Coppens has the 
lowest moisture content, 69.32%. Then the protein level in juvenile 
catfish fed with Coppens is 19.54% and 20.00% juvenile fed with Telfera 
occidentales, in juvenile catfish fed with Moringa is 18.88% since the 
level of protein is high in juvenile catfish fed with Telfera occidentales, 
it is advisable for commercial fish farmers to incorporate Telfera 
occidentales in the fish feed composition. Juvenile catfish fed with 
Coppens 1.30%, 1.11% in Telfera occidentales fed catfish and 1.31% 
in Moringa fed catfish, fat is important in the body because it helps 
in forming structural materials of cells and tissues such as the cell 
membrane. The carbohydrate present in Moringa fed catfish is 8.71% 
in Coppens fed catfish is 8.62% and 2.90% in Telfera occidentales fed 
catfish, carbohydrate which helps in complete breaking down of other 
nutrients in the body. From Table 4 Adult catfish fed with Coppens has 
the highest percentage of moisture, 78.70% while adult fed with Telfera 
occidentales has the lowest moisture content 72.63%. Then the protein 
level in adult fed with Coppens is 20.75% and 20.42% in adult fed with 
Telfera occidentales, in adult fed with Moringa is 19.09%. Since the level 
of protein is high in adults fed with Coppens, it is of great advantage 
for fish farmers to feed their catfish with Coppens feed. Adults fed with 
Coppens 6.07%, 4.32% in Telfera occidentales fed adult and 2.18% in 
Moringa fed adult, it shows that the carbohydrate level in adult catfish 
fed with Coppens is higher that these fed with Telfera occidentales 
and Moringa composition. Adult catfish fed with Coppens is 1.31%, 
1.40% in adult fed with Telfera occidentales and 1.30% in adult fed with 

Moringa, which tells us that catfish fed Telfera occidentales composition 
has more body fat composition.

Summary, Conclusion and Recommendation
Summary

Moisture of a given sample simply refers to the water content of that 
sample. Results obtained from the proximate analysis of the various 
stages of catfish growth showed that the fish samples, juvenile fed with 
Telfera occidentales has the highest percentage of moisture, 74.08% while 
juvenile fed with Coppens has the lowest moisture content, 69.32%. 
The catfish had moisture ranging from 69.32% to 74.08% 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=0.00) between the three fish samples. 
The results in Table 4 shows that all adult catfish are good sources of 
protein with adult fed with Coppens having the highest protein content 
(20.75%) and adult fed with Moringa having the lowest protein content 
of (19.09%). Te protein content of adult samples ranged from 19.09% to 
20.75%. There was a significant difference (P=0.006) between the values. 
The differences observed in values obtained could be as a result of the 
fish consumption or absorption capability and conversion potentials of 
essentials nutrients from their diets [33,34].

Lipids are generally soluble in either hence, they are other 
extractable. They serve as source of energy driving starvation and 
fasting. The mean oil content (1.11%) of juvenile catfish was relatively 
low compared to the oil content of other juveniles fed with Coppens 
and Moringa respectively while the mean oil content (1.30%) of adult 
catfish was relatively low compared to the oil content of other adult fed 
with Coppens and Telfera occidentales respectively [35-38].

Catfish generally are grouped under lean fish because their fat 
content is (<2%).

The ash content in juvenile catfish fed with Moringa was higher 
(1.91%) than that of the other two samples (Coppens fed 1.22%, 
Telfera occidentales fed 1.00%). While adult catfish fed with Moringa 
was higher (1.33%) that that of the other two samples (Coppens fed 
1.17%, Telfera occidentales fed 1.23%). There was a significant difference 
(P=0.00) between values. The observed range of ash in juvenile catfish 
was (1.00 – 1.91%). While in adult catfish was (1.17%-1.33%) indicating 
the fish species is a source of minerals, such as calcium, potassium, zinc, 
iron and magnesium. Ash is a measure of inorganic matter has been 
burnt off.

Carbohydrate is a good source of instant energy that helps in the 
body’s development and growth. The result in Tables 3 and 4 shows 
that the various catfish are good sources of carbohydrate. Juvenile fed 
with Moringa has a high mean carbohydrate content of 8.71% while 
adult fed with Moringa has the lowest carbohydrate content. There 

0.5

1

1.5

2

Coppens fed Telfera fed Moringa fed

percentage Ash content of Adult Catfish

Figure 9: The bar chart showing the percentage ash content of Adult catfish 
fed different types of feed.
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Figure 10: The bar chart showing the percentage carbohydrate (by difference) 
of Adult catfish fed with different types of feed.

Parameters Coppens fed 
catfish

Telfera occidentales 
fed catfish

Moringa olifera fed 
catfish

Moisture    
Content % 78.7 72.63 76.1
Protein % 20.75 20.42 19.09
Fat % 1.31 1.4 1.3
Ash % 1.17 1.23 1.33
Carbohydrate (by 
difference %)

6.07 4.32 2.18

Table 4: Proximate analysis of catfish adult fed with telfera occidentales 
composition, moringa olifera composition and coppens.



Volume 6 • Issue 2 • 1000267J Fisheries Livest Prod, an open access journal
ISSN: 2332-2608

Citation: Solomon RJ, Oluchi AR (2018) Proximate Analysis and Nutritional Value of African Catfish (Clarias gariepinus) Fed with Local (Telferia 
occidentales and Moringa olefera) and Industrial Feed (Coppens). J Fisheries Livest Prod 6: 267. doi: 10.4172/2332-2608.1000267

Page 6 of 6

was a significant difference (P=0.00) between values. The values of 
carbohydrate in both juvenile and adult catfish were due to high 
moisture and high protein content.

Conclusion
The composition of fish feed can affect the nutrients composition 

found in the body of catfish. Showing the relationship that is between 
the feed composition, the proximate composition and the nutritional 
value of catfish. The more balanced the fish feed composition, the 
more the fish eats and the more their nutritional value is balanced. 
The nutritional value of catfish depends largely upon the type of feed 
composition available for their consumption, and how they utilize the 
feed for their metabolic activity. Our health is governed predominantly 
by nutritional value of food that we eat; hence it is very important that 
standard should be set for the type of food supplied example catfish to 
the market for consumption.

Recommendations 
Considering the importance of fish feed composition to the 

nutritional value of African catfish. There should be proper regulations 
governing the large scale production of fish feed, to ensure they are up 
to standard before releasing it to fish farmers. Also routine food analysis 
should be carried out on fishes supplied to the market to ensure they 
meet the desirable standard set by regulatory agencies. 
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