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Abstract: The experiment on African catfish Clarias gariepinus fingerlings 3.55+0.01g average weight and
4.09+0.05cm average length, was to know the effect of feeding frequencies on the nutritive value on the carcass,
the were fed with commercial feed (Coppens) of 58% crude protein level at 5% body weight, once (at 11:00
am), twice (9:00am and 4:00pm), thrice (9:00am, 1:00pm and 4:00pm), and four times (9:00am, 11:00am,
1:00pm and 4:00pm), daily to satiation for 14 weeks. The Mean Feed Consumption show that Treatment D had
the highest total feed consumption of 54.10g, while the lowest feed consumption value of 43.20g was noted
Treatment A which was the fish fed once per day. The mean proximate composition of the fish carcass show that
crude protein was highest in Treatment D with 62.78+0.22, while Treatment A had the least with 54.72+0.02.
Moisture content show that Treatment C had the highest with 11.86+0.14, while Treatment A had the least with
7.80+0.01. Ash content show that Treatment A had the highest with 6.90+0.22, while Treatment D had
1.08+0.63, which was the least. Crude lipid show that Treatment B had the highest with 11.78+0.17, while
Treatment C had the least, with 9.24+0.33. The study suggests that body the composition of African catfish
fingerlings is affected by the frequency of feeding.The results on feed utilization suggests that C. gariepinus
fingerlings should be fed at four times per day for maximum growth and better survival.
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I.  Introduction

Fish is a relatively cheap source of animal protein and other essential nutrient required in human diet
[1] it may be the sole accessible and/or affordable source of animal protein for poor households in urban areas.
The nutritive value of fish feed depends largely on the quality of protein of the ingredients used in the
formulation of feed [2]. The nutritional value of fish flesh comprises of moisture, dry matter, protein, lipids,
vitamins, minerals and caloric value of the fish [3] and this is the major reason why fish is a favourite food for
the entire society [4]. [5] reported that fish is acceptable because of its high palatability, low cholesterol and
tender flesh. Fish flesh contains significantly low lipids and higher water than beef or chicken and is favoured
over other white or red meat. Marine fish are source of high quality protein, vitamins and essentials minerals
and a rich source ofomega-3 long chain poly unsaturated fatty acid [6]. These fats are important for maintaining
the integrity of members of all living cells, for making prostaglandins which regulate many body processes such
as inflammation and body clotting [7].

Fish meat is generally a good source of vitamin B and, in the case of fatty species of A and D vitamins.
As for minerals, fish is a particularly valuable source of calcium and phosphorus as well as iron, copper and
selenium. In fish processing, the knowledge of proximate composition i.e. the analysis of moisture, ash, protein
and fat content of fish is very important as the information on lipid, proteins, ash, moisture content is needed for
effective utilization. Proximate composition of food is of growing interest to consumers because of the effect of
the various levels of protein, lipids, water and ash have on the storage and texture of fish, [8]. Several authors
have reported that most fish species are highly sensitive to dietary inadequacy of vitamin C. deficiencies in fish
can cause reduced growth rate, deformation of skeletal and cartilaginous tissues, slow wound repairs, increased
mortality rate, abnormal pigmentation [9]. Besides being used as food, fish is also in increasing demand for use
as livestock feed. However, information on the chemical composition of fishes is valuable to nutritionists that
are concerned with the available sources of low fat, high protein foods such as marine fishes [8]

It is of biological importance to study the distribution of mineral element present in living organism
since many of these elements take part in some metabolic processes and are to be indispensable to all living
things [10]. [11] reported that a reduction in lipid content of fish could be seen as beneficial from a processor’s
point of view because of the associated reduction in the development of rancid flavours Fish nutrition is critical
in fish farming because feed represents 40-50% of production cost [12]. Fish feed account for at least 60% of
the total cost of production [13]. Fish also contains significant amount of essential amino acids, particularly
lysine in high concentration which is low in cereal. Fish protein can therefore be used to complement the amino
acid pattern and the overall protein quality of a mixed diet [14].
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In fish processing, the knowledge of proximate composition i.e. the analysis of moisture, ash, protein
and fat content of fish is very important as the information on lipid, proteins, ash, moisture content is needed for
effective utilization. Proximate composition of food is of growing interest to consumers because of the effect of
the various levels of protein, lipids, water and ash have on the storage and texture of fish. Besides being used as
food, fish is also in increasing demand for use as livestock feed. [15]. It has been found that some animals are
able to synthesize certain vitamins in their bodies in quantities sufficient to meet their metabolic needs; these
vitamins do not have to be provided in their diets [16]. However, some fish species cannot synthesis vitamin C
in their bodies due to lack of gulonolactone oxidase and this enzyme is required for biosynthesis of ascorbic acid
from glucose or other simple precursors [17][18], therefore, it must be provided in their diets. Over the years,
the ascorbic acid requirements of some commercial important fish species have been reported [19]. The
proximate composition of intensively farmed fish is an integral part of evaluating their nutritional status.
However, the diet composition, metabolic adaptation and variation in fish activity are the main factors
responsible for the change in nutritional composition of fish [20]. Thus, analysis of nutrients is an important
factors that could be considered in fish feed assessment. This study then evaluates proximate composition of
African catfish (Clarias gariepinus) fed at different frequencies.

Il. Materials and Methods

Study Area: The study was conducted in the Laboratory of the Department of Zoology, Modibbo
Adama University of Technology, Yola, Adamawa State, Nigeria. A total of 180 Clarias gariepinus fingerlings
3.55+0.01g average weight and 4.09+0.05cm average length were obtained from a fish farm in Yola, Nigeria.
Fish were kept in plastic tanks for acclimatization at experimental conditions for seven days before
commencement of feeding trials and were fed a maintenance diet of 1.5mm size commercial feed (Coppens)
containing 58% crude protein. The fingerlings were divided equally into twelve (12) 20L plastic tanks: 12 fish
held in each tank. The tanks were fitted to a semi flow through system. Trial conditions included four feeding
frequencies, with each feeding frequency being experimentally tested in triplicate. The experiment was laid out
in a completely randomized block design with 12 fishes stocked in each plastic tank of 20L capacity. The
experiment was conducted over a period of 14 weeks. The treatment was designated A, B, C and D to represent
once, twice, thrice and four times feeding frequencies respectively.

Feeding

Fish were fed commercial feed (Coppens) of 58% crude protein level at 5% body weight. Feeding trial included
once (at 11:00 am), twice (9:00am and 4:00pm), thrice (9:00am, 1:00pm and 4:00pm), and four times (9:00am,
11:00am, 1:00pm and 4:00pm), daily to satiation for 14 weeks.

Fish Length-Weight Measurement

The initial body weight of each set of fish was measured using sensitive weighing balance before stocking and
subsequently bulk weighing of the fish in each tank was done at two weeks interval. The length measurement
was carried out to the nearest centimeters using a measuring board graduated in centimeters. Total length was
measured from the anterior most extremity of the fish to the end of the caudal fin. The total weight was
measured in grams using Ohaus electric weighing balance of 500 capacity.

Survival and Mortality
The survival and mortality of fish in each treatment were monitored by counting the mortalities on a daily basis
Analysis of Fish Growth and Nutrient Utilization
Mean Weight Gain (MWG)
The fish mean weight gain (MWG) was calculated as the difference between the final mean weight of the fish
and initial mean weight in grams [21].
Specific Growth Rate (SGR)

This is the mean percentage increase in body weight per day over a given time interval [22]. In this
study the time interval was 14 weeks.
SGR = Ln weight at the time of observation — Ln initial weight X 100

Duration of experiment in days
Where Ln = natural log
Relative Growth Rate (RGR)
This is the percentage ratio of the weight gained to the initial body weight which will be determined according
to [23] as follows:

RGR (%) = (W — W;) x 100

Feed Conversion Ratio (FCR)
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The efficiency of a feed is normally measured by the amount necessary to produce a unit weight of fish. This is
called the feed conversion ratio [24].
FCR = Total dry feed consumed (q)
Total Wet weight gain (g)
Protein Intake (PI)
This is the numerical value of the quantity of protein present in the feed fed to the fish during the experimental
periods and was determined following [25]method as follows:
PI (g of protein in 100 g diet/fish) = Total feed intake x % crude protein in the diet.
Protein Efficiency Ratio (PER)
This is the efficiency with which the fish utilizes dietary protein and is defined by the equation: [26].
PER = wet weight gain by fish (g)
Weight of crude protein fed

Net Protein Utilization (NPU)
NPU denotes the protein retention in the body of the fish. This was calculated as follows:
NPU = Q&Qﬁ
Pl
Where: CP; = Crude Protein in fish at the beginning of the experiment
CPf = Protein in fish at the end of the experiment
Pl = Protein intake (g of protein in 100g of diet/fish)

I11. Result

The Mean Feed Consumption for the study period show that Treatment D had the highest total feed
consumption of 54.10g, followed by Treatment C with 48.95¢g, Treatment B had 45.54g while the lowest feed
consumption value of 43.20g was noted Treatment A which was the fish fed once per day. (Table 1) The mean
proximate composition of the fish carcass show that crude protein was highest in Treatment D with 62.78+0.22,
followed by Treatment C with 58.24+0.11, Treatment B had 55.12+0.05, while Treatment A had the least with
54.72+0.02. Moisture content show that Treatment C had the highest with 11.86+0.14, followed by Treatment B
with 8.36+0.19, Treatment D had 8.21+0.00, while Treatment A had the least with 7.80+0.01. As for crude
fibre; Treatment A had the highest with 1.89+0.04, followed by Treatment B with 1.17+0.04, Treatment C had
1.10+0.15, while Treatment D had 1.08+0.63, which was the least. Ash content show that Treatment A had the
highest with 6.90+0.22, followed by Treatment B with 6.96+0.55, Treatment C had 5.62+0.50n while the least
was 5.25+0.24 in Treatment D. crude lipid show that Treatment B had the highest with 11.78+0.17, followed by
Treatment A with 10.34+0.11, Treatment D recorded 9.31+0.25, while Treatment C had the least, with
9.24+0.33. the Nitrogen Free Extract (NFE) show that Treatment A had the highest with 18.35+0.22, followed
by Treatment B with 16.61+0.18, and Treatment C with 13.94+0.58, while Treatment D had the least with
13.37+0.69 (Table 2). The Feed Conversion Ratio (FCR) show that Treatment B had the highest with 0.54,
followed by Treatment C with 0.52, Treatment D had 0.51The least was Treatment A with 0.44. A summary of
the growth and feed utilization of different feeding frequency is shown in (Table 3).

Table 3.Table 1: Mean Total Feed Consumption Per Fish at Each Feeding Frequency During The Study Period

Feeding Frequency | Week( | Week2 | Weekd | Week6 | Week3 | Week 10 | Week 12 | Week 14 | Total  Feed | Mean Feed
Intake (g) Intake (g)

A (Once) 3.00 340 3.60 340 370 330 330 330 4320 3.09

B (Twice) 3.60 163 3.66 380 373 370 373 3.69 4354 325

C (Thrice) 6.00 6.13 6.16 628 6.03 6.10 6.10 6.13 4393 330

D (Four times) 613 6.63 6.83 7.06 7.04 6.83 6.63 6.73 3410 3.6

Table 2: Mean Proximate Composition of Fish Carcass at Different Feeding Frequency (%)

Treatment Crude Protein Moisture Crude Fibre Ash Crude Lipid Nitrogen Free
Extract (NFE)

A. Once 54.72+0.02 7.80+0.01 1.89+0.04 6.90+0.22 | 10.34+0.11 18.35+0.22

B. Twice 55.12+0.05 8.36+0.19 1.17+0.04 6.96+0.55 | 11.78+0.17 16.61+0.18

C. Thrice 58.24+0.11 11.86+0.14 1.10+0.15 5.62+0.50 | 9.24+0.33 13.94+0.58

D.Four times 62.78+0.22 8.21+0.00 1.08+0.63 5.25+0.24 | 9.31+0.25 13.37+0.69

Initial Fish 54.15+0.05 9.00+0.13 1.90+0.20 5.98+0.00 | 10.11+0.11 18.86+0.02

+ shows the standard error of mean (SEM) of the proximate composition
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Table 3: Summary Table Showing Growth and Feed Utilization of Different Feeding Frequency of Coppens
Diet by Clarias gariepinus

Parameters A B C D SEM
Once Twice Thrice Four times

Initial mean weight (g) 3.55 3.57 4.00 3.58 +0.07
Final mean weight (g) 22.66 28.01 29.36 30.98 +0.20
Mean weight gain (q) 19.11° 24.44° 25.36° 27.40° +0.8

Initial mean length (mm) 4.09 411 4.20 4.15 +0.05
Final mean length (mm) 10.44 12.81 13.32 13.39 +0.04
Mean length gain (mm) 6.35 8.70 9.12 9.24 +0.03
Relative growth rate (RGR) (%) 538.31° 684.59° | 634.00° 765.36° +0.02
SGR (%) 0.82 0.91 0.88 0.96 +0.03
Mean feed intake (g) 3.09% 3.25°% 3.50° 3.86°¢ +0.12
Feed conversion ratio (FCR) 0.44 0.54 0.52 0.51 +0.12
Condition factor (K) 7.46 3.71 3.34 0.20 +0.99
Protein intake 0.95% 1.14° 1.37° 1.77° +0.04
Protein efficiency ratio (PER) 34.75 44.34 44.53 44.64 +0.01
Net Protein Utilization (NPU) 60.00 85.09 298.54 487.57 +0.30
Survival (%) 40 80 60 81.5 +0.01

Mean with different superscript are significantly different from each other while the same superscript indicate
that they are not significantly different from each other at p<0.05.

IV. Discussion

The Food Conversion Ratio (FCR), show that those fed once and four times daily had low FCR, while
the group fed twice daily had the highest FCR, this is different from the report of [27], who reported that low
FCR values were recorded in African catfish fed with twice every other day followed by once a day and
twice/day respectively whereas significantly no difference in FCR values observed in fingerlings fed with all the
feedings regimes except once every other day fed groups. This indicates that the efficiency of feed utilization
and feed conversion was not influenced by the feed frequency. This might indicate that African catfish fed more
frequently might utilize diet less efficiently than fish fed less frequently. Also, [28], reported too in channel
catfish fed once/day or twice/day had similar FCR values. [29], found that there was no difference in FCR
among hybrid sunfish fed one, two, three, or four times /day. While, [30] stated that feeding frequency had little
effect on FCR. This may indicate that food consumption is the growth limiting factor. As found for other fish
species [31] [32], the greater the feed intake, the greater the growth response. This was the expected result since
a higher amount of nutrients become available to the fish when they are fed more often.

High lipid content was recorded in those fed twice daily than those fed once, thrice and four times
daily, protein content show that those fed four times daily had the highest than those fed once, twice and thrice
daily, this is different from the report of [27] who recorded that African catfish fed once a day and once every
other day had less lipid content than fish fed twice/day and twice every other day. [33] reported increased lipid
levels in channel catfish fed twice daily compared to fish fed once daily. [28] reported, no significant differences
in percentage moisture, protein, and lipid in fillet of channel catfish fed either once or twice daily. It has been
demonstrated that, low body lipid content of fish resulted from declined feeding frequency [34]. [35] reported
that body composition was not influenced when Atlantic salmon were fed once a day.

V. Conclusion
This study suggests that the nutritive value of African catfish fingerlings is affected by the frequency of feeding.
The results of this study based on the feed conversion and feed utilization suggests that C. gariepinus fingerlings
(3.55+0.01g average weight and 4.09+0.05cm average length) should be fed at four times per day for maximum
growth and better survival.
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