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Abstract - Growth Performance of Clarias gariepinus 

fingerlings fed different inclusion levels of soaked (Senna 

occidentalis) seed meal was carried out for 40days. the 

coffee seed was soaked for 24 hours’; water was frequently 

added to soften the seed coats and de-coated. After then, the 

seeds were spread under the sun for several hours and mill 

to powder form. 40% crude protein diets were formulated 

using the Pearson square method in which coffee seed meals 

were included at different inclusion levels of D1-0%, D2-

10%, D3-20%, D4-30%, and D5-40%. Proximate and Anti-

nutrients analyses of raw and soaked Senna occidentalis 

seed meals were screened. 100 Clarias gariepinus 

fingerlings were acclimatized for 24hours and stocked in a 

25L circular plastic bowl. the initial weight and length were 

taken at the beginning of the experiment and also weekly to 

adjust the quantity of feed given to the fish at 5% body 

weight. Water quality was measured. the cost-benefit 

analysis was also determined. the result of the experiment 

shows that the best mean weight gains, specific growth rate, 

feed conversion ratio protein efficiency ratio, and gross 

energy were from fish fed with D2. the temperature, 

dissolved oxygen, pH, and Ammonia concentration within the 

treatments were not significantly different (p<0.05). the 

highest gross profit and benefit-cost ratio were recorded in 

D2. Based on findings from this research, 10% inclusion of 

coffee seed meal can replace soybean without affecting the 

profit of the fish farmers. 
 

Keywords – Senna occidentalis, Clarias gariepinus, Growth, 

Proximate Composition, and Anti-nutrients. 

 

I. INTRODUCTION 

Fish is an important source of high-quality protein in the 

human diet, providing about 16% of the animal protein 

consumed by the world's population (Adewole and Olaleye, 

2014).  It accounts for 20% of animal protein consumed in 

Africa (Dulvy and Allison, 2009) and is also an important 

source of other nutrients such as vitamins A, B, D, and E as 

well as calcium, iron, and iodine (FAO, 2014). In 

aquaculture, fish requires adequate food supply in the right 

proportions and with proper nutritional contents needed for 

growth, energy, reproduction, movement, and other activities 

(Umaruet al., 2016). Fish feeds in a sustainable fish culture 

system (intensive), has been reported to account for 40-60% 

of the total recurrent cost of production which to a large 

extent determines the viability and profitability of a fish 

farming enterprise (Umaruet al., 2016). Although, few 

studies have compared the growth response of fish to local 

and imported feeds (Ekanemet al., 2012). 

 

Research in fish nutrition is aimed at exploring 

alternative, cheaper protein sources for use as soya bean 

replacers in aquafeeds (Li et al., 2009). the decrease in global 

production of soya beans demonstrates that the sustainability 

of this industry will depend on the sustained supply of plant 

proteins for aquafeeds. the failure of aquaculture to meet the 

challenge of closing the widening gap between fish supply 

and demand in Nigeria results from several factors including 

a lack of quality fish feeds. insufficiency of nutrients from 

primary production (Edwards et al., 2000). Better growth is 

only possible through the provision of high-quality feed to 

sustain the increased demand for quality feed (FAO, 2012; 

Daniel, 2017; Eunice et al., 2017). 

 

Fish feed technology is one of the least developed 

sectors of aquaculture in Nigeria (Umaruet al., 2016). For 

aquaculture to be highly successful in Nigeria, there is a need 

for good quality and affordable feed (Glencrosset al., 2007). 

It is necessary to reduce the dependence on soybean and 

groundnut by partial replacement with less popular wild 

legume seeds. However, the over-dependence has already 

caused a hike in the price of soybean meal; therefore, 

utilization of other inexpensive plant protein sources would 

be beneficial in reducing the feed cost (Yue and Zhou, 2009). 

Seeds of Senna.occidentalisis a good source of alternative 

plant proteins. the chemical composition as revealed by 

Augustine et al. (2013) indicated that the seed meal has 

promising nutritional value but also contains some anti-
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nutritional factors such as tannins, oxalates, phytates, and 

saponins, which will limit its utilization with adverse 

consequences on animal performance. 

 

II. MATERIALS AND METHOD 

A. Experimental Site 

The experiment was carried out in the department of 

fisheries research farm of the faculty of agriculture, Modibbo 

Adama University Yola, Adamawa State. Adamawa state is 

located within the semi-arid zone of northern guinea 

savannah and lies between latitude 9.010 North and 

Longitude 12.040 East (Adebayo and Tukur, 1999). the 

climate is tropical with two distinct dry and wet seasons. the 

wet season commences in April and ends in late October, 

while the dry season starts in November and ends in April.  

 

B. Collection and Processing of the Seed 

The seeds were obtained from the university 

surroundings. the coffee seeds were soaked according to the 

method of (Waters-sayer, 1988) by first soaking the seeds for 

24 hours at 1000C, water was frequently added to soften the 

seed coats. the soaked beans seeds were pounded in a mortar 

and washed several times to remove seeds coats. the seeds 

were slowly sun-dried again for 3 hours at 300C until they 

become softer. the de-coated seeds were soaked by spreading 

in a basket and cover with the sack for 24 hours at 320C. 

After then, the seed was spread under the sun for several 

hours.  
 

C. Determination of Nutrients and Anti-Nutrients 

Compositions  

Proximate values (moisture, crude protein, fat, crude 

fiber, carbohydrate, and ash content) and anti-nutrients 

(tannin, oxalate, phytate, and saponin) were determined 

according to methods described by AOAC (2004). 
 

D. Diet formulation 

After preparing the ingredients, the feedstuffs were weighed 

and mixed in appropriate proportions to give the desired 

40%CP level required by the fish.  

 

Table 1.  40% Crude Protein diet with different inclusion levels of soaked Sennaoccidentalis seed meal 

Ingredients D1 D2 D3 D4 D5 

Inclusion levels 0% 10% 20% 30% 40% 

Fish meal (60%) 24.20 24.20 24.20 24.20 24.20 

Soybean meal (48%) 24.20 21.78 19.36 16.94 14.52 

Coffee seed meal (30%) 0.00 2.42 4.84 7.26 9.68 

Groundnut cake (40%)  24.20 24.20 24.20 24.20 24.20 

Maize (10%) 22.50 22.50 22.50 22.50 22.50 

Vitamin premix 1.00 1.00 1.00 1.00 1.00 

Calcium 2.00 2.00 2.00 2.00 2.00 

Salt 0.40 0.40 0.40 0.40 0.40 

Palm oil 1.00 1.00 1.00 1.00 1.00 

Starch 0.50 0.50 0.50 0.50 0.50 

Total 100 100 100 100 100 

Calculated crude protein 40.03 39.57 39.12 38.66 38.20 

 
E. Experimental design 

Five experimental feeds with different percentage 

inclusion of coffee seed meals (D1-0%, D2-10%, D3-20%, 

D4-30, and D5-40%). A 25 L capacity plastic bowl was used 

with a water level of 15L.  
 

F. Experimental procedure  

100 Clarias gariepinus fingerlings were obtained from a 

reputable fish farm. They were acclimatized for 24 hours 

before the commencement of the experiment. the initial 

weight and length were taken using a sensitive weighing 

balance and meter ruler. 
 

G. Growth and Nutrient Utilization Parameters 

Mean weight gain (g)= Wf-Wi 

 n 

Wf (final weight gain) 

Wi (initial weight gain) 

 

Survival [%] = final number of fish –initial number of fish 

/100 

 

Condition factor [K]:  This expresses the health status of fish 

as a result of the experimental treatment was computed at the 

beginning and end of the experiment using Fulton's 

Condition Factor Formula: 

K=100W/L3 where W is the weight of the fish and L is the 

length of fish 

Specific growth rate [g/day]: this was determined as: 

 

SGR (%/day) = logWf – log Wi × 100 

   t 

Relative growth rate (g)= Wf – Wi× 100 

   Wi 
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Protein Intake (g/kg)= Total feed consumed [g] × crude 

protein in feed  

Mean Feed Intake (%)= this is the amount of feed that was 

fed throughout the experiment 

Feed Conversion ratio = quantity of feed fed (g) / weight 

gain (g) 

Protein efficiency ratio = mean weight gain of the fish (g) 

/mean protein intake (g) 
 

H. Economic Evaluation 

The production cost in Naira of the experimental diets 

was calculated following the method of Sogbesanet al. 

(2006) based on the current market price of the Ingredients 

used for formulating the diets and fish cultured. 

 

Estimated value cost analysis = cost of feeding + cost of 

fingerlings stocked 

 

Net Production Value = Total weight gain× cost /kg 

Gross Profit = Net profit – Investment cost analysis 

Profit index = Net profit value /cost of feeding  

Benefit-Cost Ratio = Net profit value / Investment cost 

analysis  
 

I. Statistical Analysis 

Raw data generated were subjected to a one-way 

analysis of variance (ANOVA), and means were separated 

and compared to find the levels of significance at P < 0.05. 

     

III. RESULTS 

Table 2 shows the proximate compositions of raw and 

soaked Senna occidentalis. the analysis reveals that the raw 

Senna occidentalishas a moisture content of 4%, ash 6%, 

crude protein 23.75%, crude fiber 5.2%, crude lipid 6.5%, 

nitrogen-free extract 54.55% while that of soaked has 

moisture 6%, ash 6%, crude protein 28.75%, crude fiber 

4.9%, crude lipid 9% and the nitrogen-free extract 45.35%. 

Table 3 shows the proximate analysis of the experimental 

diets. the crude protein ranges from 37.35 - 39.38%, crude 

lipid 19 - 24%, crude fibre 4.6 - 4.9%, ash 8 - 12%, moisture 

8 - 12% and nitrogen-free extract 12.43 - 21.45%. 

Table 4 shows the anti-nutrients compositions of S. 

occidentalisseed meal. It was found to contain Tannins 2.35, 

saponins 2.75, flavonoids 0.70, and steroid 1.36. 
 

Table 5 shows the growth performance and nutrient 

utilization of C. gariepinus fingerling. Fish fed diets 1 and 2 

gave better growth performance than others. Mean weight 

gain was highest in D2 and lowest in D1. There was no 

significant difference between the mean weight gain of D2 

and others the feed intake decreases as the inclusion of S. 

occidentalis meal increases except for the control diet. the 

total protein intake was highest in D2 and lowest in D5. the 

best feed conversion ratio is in the sequence 

D1>D4>D5>D2>D3.  
 

Table 6 shows water quality conditions in the 

experimental water with little variations throughout the 

experiment. Temperature ranges from 25.00 - 29.50°c, 

dissolved oxygen from 4.53 - 5.60mg/l, pH from 5.99 - 6.49 

and ammonia from 0.48 - 3.62. 
 

Table 7 shows thecost of feed, which has a range 

between 39.19 - 69.34 in which D2 has the highest value and 

D1 had the lowest value, cost of feeding was recorded as 

highest in D2 and lowest value in D1. the gross profit in D2 

was highest and lowest in D1, the profit intake was recorded 

as highest in D5 and lowest in D4, and lastly, the Benefit-

Cost Ratio was recorded as highest in D5 and lowest in D3. 

 
Table 2. Proximate composition of raw and soaked Senna occidentalisseed meal(%) 

Parameters Raw Soaked 

Moisture 4.00 6.00 

Ash 6.00 6.00 

Crude protein 23.75 28.75 

Crude lipid 6.50 9.00 

Crude fiber 5.20 4.90 

Nitrogen free extract  54.55 45.35 
 

Table 3. Proximate compositions of the experimental diets (%) 

Experimental diets D1 D2 D3 D4 D5 

Moisture (%) 12.00 10.00 8.00 8.00 10.00 

Ash (%) 12.00 8.00 8.00 12.00 8.00 

Crude protein (%) 39.38 39.00 38.75 38.13 37.35 

Crude lipid (%) 19.50 24.00 19.00 20.50 21.50 

Crude fiber (%) 4.70 4.90 4.80 4.60 4.70 

Nitrogen free 

extract (%) 

12.43 14.10 21.45 16.78 18.45 
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Keys: 

D1-Control diet 

D2-10% Sennaoccidentalismeal diet 

D3-20%Sennaoccidentalismeal diet 

D4-30%Sennaoccidentalismeal diet 

D5-40%Sennaoccidentalismeal diet 

 
Table 4. Qualitative and Quantitative (mg/100g)Phytochemicals present in rawand soakedS.occidentalisseed meal 

 SOAKED         RAW  

Saponin ++          +++  

Tanins +          +++  

Flavonoids 

Steroid 

++ 

++ 

         + 

         + 

 

Saponin (%) 2.75±1.34 1.00±0.28  

Tannin (%) 2.35±1.33 0.70±0.28  

Flavonoids (%)  0.70±0.14 1.35±0.63  

Steroid (%) 1.36±0.43 0.80±0.14  

Key: 

+++ Highly present 

++ Moderately present 

+  Low 

 
Table 5. Growth Performance and Feed Utilization of C. gariepinus Fed S. occidentalis Diets for 40 days 

Parameters   D1 D2 D3 D4 D5 

Initial 

weight(g) 

Final 

weight(g) 

Initial 

Length(cm) 

Final 

Length(cm) 

Weight 

 gain (g) 

  5.20±1.41 

 

12.12±0.17b 

 

9.29±0.65 

 

8.60±3.25 c 

 

6.92±1.23b 

5.45±0.49 

 

19.36±2.40a 

 

8.88±0.96 

 

12.50±0.98a 

 

13.56±2.40a 

5.30±0.42 

 

17.23±1.08ab 

 

8.96±1.03 

 

9.72±1.87c 

 

11.93±1.51ab 

5.35±0.91 

 

15.92±3.28ab 

 

9.01±0.68 

 

11.15±0.21b 

 

10.57±2.36ab 

3.50±0.42 

 

16.52±3.00ab 

 

8.03±0.09 

 

11.50±2.06b 

 

13.02±2.58a 

Mean 

Weight gain 

(g) 

  1.15±0.20b 2.26±0.39a  1.98±0.25ab  1.76±0.39ab 2.17±0.43a 

Survival rate 

(%) 

  95.00±7.07b 100.00±0.00a 100.00±0.00a 95.00±7.07b 100.00±0.00 a 

Initial 

condition 

factor (k) 

  0.63±0.03 0.79±0.18 0.75±0.20 0.72±0.04 0.67±0.05 

Final 

Condition 

factor (k) 

  2.91±2.80 0.99±0.11 2.05±1.02 1.14±0.17 1.14±0.41 

Specific 

growth 

rate(%/day) 

  0.93±0.28b 1.32±0.16ab 1.28±0.15ab 1.18±0.03b 1.68±0.06a 

Relative 

growth 

rate(g/fish)  

  141.64±62.31c 251.84±66.98ab 226±46.72b 196.77±10.44c 370.39±28.83a 

Protein 

intake (g) 

  8017.20±792.55 9452.31±1241.52 8014.12±69.70 8298.37±1030.58 7474.97±816.28 

Feed intake   200.28±19.79 242.26±36.16 204.86±1.78 214.65±26.65 195.68±21.36 
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Feed 

Conversion 

ratio 

  29.64±8.15a 17.91±0.50b 17.29±2.04b 20.53±2.07ab 15.15±1.36b 

Protein 

efficiency 

ratio 

  0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Mean feed 

intake (g) 

  5.00±0.49 6.05±0.90 5.12±0.04 5.36±0.66 4.89±0.53 

        

The mean of Data on the same row with different superscripts is significantly different (p<0.05) 

 
Table 6. Water Quality Parameter of Water used for Experiment for 40 days 

 D1 D2 D3 D4 D5 

Temperature(°C) 28.12±1.23 27.50±1.06 27.62±0.88 27.00±0.00 28.00±0.70 

pH 6.35±0.21 6.15±0.05 6.26±0.38 6.24±0.37 6.12±0.47 

Dissolved Oxygen 

(mg/l) 

5.14±0.16 5.26±0.33 5.30±0.15 5.25±0.23 5.32±0.82 

Ammonia(mg/l) 0.63±0.04 0.65±0.04 0.59±0.04 0.60±0.03 0.52±0.07 

 
Table 7. Economic Evaluation of the Experimental Diets 

Parameters D1  

(0%) 

D2  

(10%) 

D3 

 (20%) 

D4  

(30%) 

D5 

(40%) 

Estimated Investment 

Cost(Naira) 

69.19±23.02 99.34±9.43 85.13±0.56 90.30±6.74 85.08±4.69 

Net Production 

Value(Naira) 

692.50±123.74 1356.00±240.41 11193.00±14293.45 1057.50±236.88 1302.50±258.09 

Gross Profit(Naira) 623.30±100.72b 1256.65±230.97a 1107.87±150.75ab 967.19±230.12ab 1217.41±253.40a 

Cost of Feed(Naira) 39.19±23.02 69.34±9.43 55.03±0.42 60.30±6.74 55.10±4.71 

Cost of Feeding(Naira) 33.19±23.02 63.34±9.43 49.03±0.42 54.30±6.74 49.12±4.71 

Profit Intake 20.23±8.72 19.49±0.81 21.66±2.58 17.42±1.98 23.53±2.67 

Benefit-Cost Ratio 10.27±1.63c 13.59±1.12b 7.65±10.65d 11.64±1.75c 15.24±2.19a 

The mean of Data on the same row with different superscript are significantly difference 

  

IV. DISCUSSION 

 The protein contained in the soaked seed was higher 

with the value of (28.75) than the raw one (23.75) this is 

similar to the work of Emmanuelet al.(2017). This trend may 

be due to the effect of hydrolysis during the soaking with an 

increase in the content of the crude protein, a process often 

associated with microbial activities. Tamburawa (2010) 

reported that crude protein increased progressively with an 

increase in the duration of soaking sennaoccidentalisseed. 

Protein requirement is given high priority in any nutritional 

study because it is the single nutrient that is required in the 

largest quantity for growth and development and is also the 

most expensive ingredient in diet formulation (Lovell, 1989; 

NRC, 1993). Dietary lipids function as a ready source of 

energy for fish and also provide essential fatty acids which 

are needed for fish growth and survival. Fish generally 

require omega-3 fatty acids rather than omega-6 fatty acids 

in contrast to terrestrial animals which require omega-6 fatty 

acids (Kanazawa, 2000). Previous works of Osoet al., (2011) 

showed the need to use plant meal in combined form to 

produce the cheapest and required nutrient for fish and this 

formed the basis of this research work. the replacement of 

fishmeal with alternate sources of protein has met with 

varying degrees of success, depending on the nature and 

composition of ingredients, inclusion level, and method of 

processing. the crude proteins from the five diets are within 

the requirements recommended for catfish C. 

gariepinusfingerlings in the tropics which are agreed with 

the work of (Osoet al 2011). the results obtained in these 

studies agreed with Fasakinet al. (2000), Ugwumba, et al. 

(2008) that relatively low fiber and high protein contents as 

revealed in the fish growth and better utilization by fish 

growth and feed conversion ratio in these studies. fiber has 

been documented to support or promote digestion in the feed 

at a minimal level. It was found that the moisture content of 

the experimental diets including control was below 20% and 

this corresponds with the theoretical range of moisture 

content in all low moisture food (Bradley, 1994). All the 

diets, however, did not exceed 75%. Any feed sample that 

does not exceed 75% moisture content is suitable to be 

utilized as foodstuff for animals. Therefore, S. occidentalis 
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meal diets can be classified as low moisture, biological 

material; hence it is safe for biological spoilage.  

 

 The proximate composition of the formulated feeds 

given to C. gariepinusin the experimental diets agrees with 

the findings of Craig et al., (2002) who stated that prepared 

or artificial diets may either be complete or supplemental 

hence they supplied all the ingredients necessary for optimal 

growth and health of the fish. Most fish farmers use complete 

diets containing all the required nutrients but yet the growth 

rate is not encouraging. 

 

The phytochemical composition of S. occidentalisis 

capable of increasing maximum yield in Fingerlings 

production. Saponin is of great importance in medicine and 

used in hypercholesterolemia, hyperglycemia, antioxidant, 

anti-cancer, anti-inflammatory, and body loss. Meanwhile, 

Flavonoid is a natural biological response; it has a strong 

inherent ability to modify the body's reaction to allergen, 

viruses, and carcinogens (Egharevbaet al., 2010). Tannins 

have biological activities that are of benefit in the Production 

and management of many aliments owing to their antiviral, 

antibacterial, and anti-tumor activities (Egharevbaet al., 

2010).  

 

The increase in the weight gain recorded in all the 

treatments also indicated that the fish responded positively to 

all the diets and that the protein in the Sennaoccidentalis 

meal diet enhanced the growth of fish. This observation is in 

agreement with the report of Fagbenro (1996) as well as 

Osoiet al., 2011. the growth performance of C. gariepinusfed 

varying inclusion levels of S. occidentalisseed meal showed 

that there was an increase in the growth of the fish at the end 

of the feeding trial. Statistically, there was a significant 

difference in the weight gain at p≤0.05; the diet fed with S. 

occidentalis revealed a significant increase in weight gain, 

specific growth rate, mean feed intake, relative growth rate, 

and protein intake than the control that have 0% S. 

occidentalis, this observation was also reported by (Dada et 

al., 2015;Adeparusiet al., 2010). the increase in the growth 

performance of C. gariepinusfingerlings agreed with the fact 

that seed meal; wild fruits have the potential in enhancing 

growth in African catfish (Ochokwuet al., 2014). the 

variations in condition factor (K) of fish may be due to the 

abundance of food, how they adapt to their habitats, and the 

development of their gonads (Ochokwuet al., 2014). the 

overall mean condition factor obtained in this study varied 

slightly with results from other studies. Fafioye and Oluajo 

(2005) recorded a mean condition factor of 0.79 for C. 

gariepinusin Epe lagoon and Anyanwu et al. (2007) recorded 

K of 0.654 for C. gariepinusreared in water recirculatory 

system. the values obtained in this study revealed that the 

fishes were in good condition.  

 

  

The physicochemical parameters of water were within the 

acceptable range recommended for the rearing and culture of 

most tropical fish, including the African catfish (fafioyeet al., 

2005 Duniya, 2006),C. gariepinuslike any other fish species 

requires an optimum level of these water parameters for 

optimum survival, growth, and production. Boyd and 

Lichotkopler (1979) reported that a pH of 6.5-9.0 and a 

temperature of 22-27°C give the best growth for cultured 

tropical fishes. Adesulu (2001) indicated that any dissolved 

oxygen value below 4mg/l begins to stress fishes and pH 

kills fish due to corrosive effect, such acidic water 

diminishes the appetites of fish and thus reduces their growth 

rate, at pH of 9 water becomes unproductive because carbon 

dioxide becomes unavailable in such water and at pH 11, fish 

dies. the hydrogen ion concentration (pH) in this study 

ranged between 5.99-and 6.49. 

 

In the economic evaluation of feeding Clariasgariepinus 

fingerlingson experimental diets, D2 recorded the highest 

Benefit: Cost ratio. the positive Benefit: the cost ratio 

recorded in all the diets indicates that Clariasfingerling can 

be economically reared on all diets. However, the result 

further indicated that the inclusion of Sennaoccidentalisseed 

meal to 10% in the diet of Clariascan result in a better 

Benefit: Cost ratio than when fed with a fishmeal diet alone, 

which shows an increase in the fish value above the amount 

invested (Sogbesanet al., 2006) 

 

V. CONCLUSION 

From the result obtained in this study, it is concluded 

that the soaked processing technique is very effective in 

processing Sennaoccidentalis meal and it can relatively 

reduce anti-nutritional factors in the seed. When processed, 

catfish fingerlings (Clariasgariepinus)can make use of 

soaked Sennaoccidentalisseed meal at an inclusion level of 

up to 10 % in their diets to give an excellent performance in 

growth, nutrient utilization, and body composition without 

any adverse effect on their body. However, an increase above 

this percentage would lead to depression in their growth 

response. 

VI. RECOMMENDATION 

The inclusion of S. occidentalis seed meals in the diet of 

C. gariepinus gave a better growth performance at a 10% 

inclusion level. We recommend that further work should be 

carried out on the amino acid profile of the seed to evaluate 

any deficiency in the amino acid profile of the seed. Other 

processing methods should be employed to allow an increase 

in the inclusion level of Sennaoccidentalismeal in feed 

production. 
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