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------------------------------------------------------ABSTRACT----------------------------------------------------------------- 

Bitter leaf (Vernoniaamygdalina)plantis a shrub or small tree that grows throughout tropical Africa. It 

beenknown for the maintenance of health and treatment of various diseases. However,the aim of this study is to 

determine the effect of Vernoniaamygdalinaleaf on the growth performance, serum indices and sperm quality of 

juvenile African catfish (Clariasgariepinus).  

Five isonitrogenous diets(35%CP) were formulated with different inclusion levels of Bitter leaf meal such that 

diet1 -D1 (control) has 0%, while D2, D3, D4 and D5 has 5%, 10%, 15% and 20% respectively. A total of Fifty 

(50) healthy male juvenile Clarias gariepinus were randomly distributed into plastic tanks (150L) at stocking 

rate of five (5) fish per tank and replicated twice. The fish were fed 3% of their body weight twice daily at 

8:00am and 4:00pm for a period of 70 days. At the end of the feeding trials, blood samples were collected to 

determine serum biochemical indices andsperm sac were excised from the fish samples in all the treatments. 

Data were collected on growth performance - Mean weigh gain (MWG), percentage weight gain (PWG), 

specific growth rate (SGR), feed conversion ratio (FCR),protein efficiency ratio (PER);serum biochemical 

indices-ALP, AST, ALT,TP and sperm quality - percentage motility, percentage livability and death percentage 

were subjected to one way analysis of Variance (ANOVA) using Completely Randomized Design (CRD).   

Significant differences were observed in all the growth parameters of Clariasgariepinus fed bitter leaf meal. The 

fish fed control (T1) diet  had the highest mean weight gain (MWG), percentage weight gain (PWG) and specific 

growth rate (SGR) with value 240.81g, 187.27% 0.65grespectively while the fish fed 15% BLM  (T4) had the 

least MWG (122.71g), PWG (95.43%) and SGR (0.42g). Even though, the least FCR was recorded in T1 (1.31) 

while the highest value for FCR (1.61) was obtained in fish fed 10%BLM(T3). The result of serum biochemical 

indices revealed that all parameters were significant (p<0.05). However, fish fed 10% bitter leaf meal (T3) had 

highest percentage motility(78.50%), percentage livability (182.49%) and lower dead percentage 

(48.51%)while the least values(50.08%, 102.75%. 102.75%) respectively were obtained in fish fed 20% 

BLM(T5).  In the same vein, Highest ALP(36.91u/L), AST(167.98u/L), ALT (59.00u/L) and TP(63.87g/L) were 

obtained at T3 (10% BLM) while the least values ALP(16.68u/L), ALT(19.04u/L) and TP(35.12g/L) were 

recorded at T4 (15% BLM). The least AST was obtained at T5(20% BLM).  Although, the least Cholesterol 

(77.28%) value was obtained at T3(10%). The results from this studyhave revealed that although bitter leaf 

meal reduces growth and fat but a little quantity is enough to improve the sperm quality of Clariasgariepinus, 

therefore10%BLM can be includedin the diet of African cat fish to improve sperm quality and as well reduced 

the level of fat in the fishwithout any residual effect on the organism.  
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I. INTRODUCTION 
 Globally, aquaculture is still the only growing industry which can close up the wide gap created 

between fish production and consumption. Also ,in Nigeria, aquaculture remain the only option that may ensure 

the maintenance of the current level of per capital supply of fish at 6.6kg/year particularly despite the declining 

situation of capture fisheries (Ojitiku, 2008) therefore the availability of gametes throughout the year is 

important to ensure a constant supply of fish (Oteme et al.,1996).This availability is dependent on gonadal 

development and fecundity, which are subsequently affected by dietary nutrients (Izquierdo et al.,2001). The 

quality of sperm is highly variable and dependent on feeding regime, feed quality and the rearing temperature of 

the fish (Adewumi et al.,2005). Other factors include stress, age of broodstocks, breeding season, diseases, 

hormonal induction and spermiation (Azlina et al., 2011).Androgen synthesis and sperm quality are positively 

impacted by dietary lipid and fatty acids(Nyina-Wamwizaet al.,2012). In the rainbow trout, ascorbic acid 

deficiency reduced both sperm concentration and motility, and thus fertility (Ciereszko and Dabrowski, 1995). 
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Insufficient intake of energy and protein has been associated with sub-optimal reproductive performance 

(Bindari et al., 2013). Hence, the need for some compounds to boost the level of lipids, and ascorbic acid in fish 

to improve the production and quality of sperm thereby enhancing fertility. Today in aquaculture the use of 

plants as fertility enhancers is now receiving attention in aquaculture (Dada et al., 2010). V. amygdalina 

commonly known as Bitter leafis a perennial shrub belonging to the family Asteraceae (Ijeh andEjike,2011). 

Bitter leaf is an indigenous edible vegetable leaves and rich sources of proteins, carbohydrates, minerals, 

vitamins and fibres. It also contain betacarotene, a precursor of vitamin A (Aregheore, 2012) and ascorbic acid 

(Ucheck, 2004). Anthraquinones, tannins, flavonoids, alkaloids, saponins, glycosides and terpenoids are 

phytochemicals present in the plant (Audu et al., 2012). The vitamins A and C, and the phytochemicals present 

in bitter leaves are responsible for its antioxidant properties (Hamzahet al., 2013) and the bitter taste of V. 

amygdalina are due to lots of saponins present (Ijeh and Ejike, 2011). Apart from its dietary value, the leaf is 

also anti-parasitic (Ucheck, 2004), hypoglycaemic and hypolipidaemic (Arhoghro et al., 2009), hepatoprotective 

(Farombi and Owoeye, 2011), nephroprotective (Ebong, 2011), antidiarrhoeic (Hassan et al., 2007), anti-cancer 

(Hamzah et al., 2013), anti-febrile (Areghore, 2012) and aids healing (Ucheck, 2004). In humans the plant has 

been used as fertility inducer in infertile women (Areghore, 2012).While in South Eastern Nigeria  it hastening 

parturition or causing abortion if used in preterm pregnancy (Ijeh et al., 2011).  There are a lots of reports by 

researchers on the use of bitter leaf for different animals. Oyeyemiet al.(2008) revealed that uncontrolled use of 

Vernoniaamygdalina has an adverse effect on the spermiogram and spermatozoamorphology of the intact male 

Wistar rats. Also, a decrease in testosterone levels and sperm motility of treated rats has been observed 

bymaking use of methanolic extract of the plant, thus having a deleterious effect on the reproductive functions 

in malealbino rats(Oyedeji et al., 2013). the year (Oteme et al., 1996) which is consequently hinged on feeding 

fish with essential nutrients (Izquierdo et al., 2001). The cost of procuring conventional fish feed is high; it 

therefore becomes imperative to look into ways of improving fish production at affordable cost using locally 

available vegetables.  Bitter leaf is known to be abundance in some of the nutrients essential for fish 

reproduction–carbohydrates, lipids, vitamins A and C. therefore V. amygdalina can be used as a non-

conventional feed ingredient in production of fish feed with a huge reduction in price and ensuring high profit. 

The study therefore evaluate the nutritive value of Bitter leaf and also investigate its effect on the growth 

performance, serum indices and sperm quality of male Clariasgariepinus . 

 

II. MATERIAL AND METHODS 
Experimental site  

 The experiment was carried out at the Fishery Unit of the Teaching and Research Farm of 

LadokeAkintola University of Technology, Ogbomoso, Oyo State. Ogbomoso is located in the latitude 807
o
N 

and 812
o
N and longitude 404

o
 and 415

o
e, the main annual rainfall is 1247mm with a relative humidity is 

between 75 and 95%. It is situated at about 500m above sea level with a main annual temperature of 26.2
o
c 

(Oguntoyinbo, 1979). 

 

Experimental fish and management  

 A total number of fifty (50) healthymale juvenile African catfish were purchased from a reputable farm 

at Sunsun, Ogbomoso, Oyo state, Nigeria. The fish were acclimatized for two (2) weeks in tanks containing 

aerated water and they were fed floating feed to empty their gut of all other feed so as to maintain a uniform 

stomach condition in preparation for the experiment. The fish were randomly distributed in replicate into ten 

plastic tanks at stocking density of 5fish per tank. The fish were fed twice daily, both in the morning and 

evening (8:00am and 4:00pm respectively) and they were weighed every two weeks, at the same time the daily 

feed rate of 3% of the total body weight were adjusted  in like manner. 

 

Collection and processing of test ingredient 

 Bitter leaves were harvested from a reliable source at Oke-afin, Ogbomoso, Oyo State, Nigeria. It was 

processed by removing the leaves from the stem, and air dried under normal temperature, the leaves were 

grinded to a fine powdered form and the sample was taken to laboratory for proximate analysis. 

 

Experimental diets and formulation  

 The feed ingredients were purchased from a reputable feed mill in ogbomoso, Oyo State, Nigeria. The 

ingredients includes; maize, fish meal, soya bean meal, groundnut cake, wheat offal, bonemeal, lysine, 

methionine, premix, oil, oyster shelland salt 

 Five experimental diets were formulated from conventional feed ingredients and and varying levels 

(0%, 5%, 10%, 15% and 20%) of bitter leaf (Vernonia amygdalina) were included such that Diet 1, serves as  

control diet (without bitter leaf) and other diets D2,D3, D4, D5 containing varying levels of bitter leaf 
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respectively. All formulated diets were mixed, pelletized in a pelletizing machine, and the pelletized feeds were 

sundried to a constant weight and packed into an air tight container to avoid mould.   

 

Table 1 Gross Composition of Experimental Diet (g/kg) 
Ingredients 

and %CP 

T1 

(0% 

BLM) 

T2 

(5% BLM) 

T3 

(10%BLM) 

T4 

(15%BLM) 

T5 

(20% BLM) 

Maize (10%) 20.60 20.14 19.67 19.20 18.73 

Wheat offal (17%) 10.30 10.04 9.83 9.60 9.37 
Groundnut cake 

(45%) 

22.20 22.69 23.20 23.80 24.20 

Soybean meal (42%) 33.30 31.63 29.97 28.30 26.64 
Fishmeal (65%) 11.10 11.30 11.50 11.60 11.90 

Bitter leaf (23%)  _ 1.67 3.33 5.00 6.66 

Oyster shell  0.50 0.50 0.50 0.50 0.50 
Bone meal 0.50 0.50 0.50 0.50 0.50 

Premix  0.50 0.50 0.50 0.50 0.50 

Lysine  0.50 0.50 0.50 0.50 0.50 

Salt  0.25 0.25 0.25 0.25 0.25 

Vegetable oil 0.25 0.25 0.25 0.25 0.25 

D- Diets, BLM-Bitter leaf meal  

 

Data Collection  

 Fish weight and feed intake data were collected during experimental period, in which the following 

parameters such as mean weight, percentage weight gain, specific growth rate, feed conversion ratio, protein 

intake and protein efficiency ratio were calculated.  

Mean weight gain (MWG) = 
W2−W1

n
    Where n = number of day,  W2 = final weight, W1 = initial weight 

Percentage weight gain (PWG) % = 
mean  weig ht (g)

initial  mean  weig ht (g)
× 100 

 

 

Specific growth rate (SGR) = 
Log  W2 – Log  W2

T2 –T1
× 100 

Where W1 = initial weight (g),  W2= final weight (g),  T2 – T1 = time interval between initial and final weight 

(days).  Log = natural log to base 

Feed conversion ratio (FCR)= 
feedintake

Netweightgain
 

 Protein efficiency ratio (PER) = 
Netweightgain

Amountofproteinfed
 

  

 The blood samples were collected from the experimented fish randomly selected from each treatment, 

by cutting the caudal peduncle of the fish. The blood samples for serum biochemical test was dispensed into a 

bottle without EDTA after which were taken to a reputable laboratory for analysis and the serum biological 

indices parameter determined include; Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), 

Serum albumin (ALB), Total protein (TP), Globulin (GLO), Creatine, Cholesterol (CHOL) and glucose. 

Male fishes were randomly selected from all the treatments for milt collection. The male fishes were sacrificed 

and the testes were removed, then the sperm were examined and snapped and viewed under the computer aided 

sperm analysis microscopic system .Concentration of sperm was determined by counting the numbers of 

spermatozoa in sample diluted with distilled water (100
X
) in a Burkerhaaemocytometer under 400x 

magnification( Rainis et al,2003).  

 Percentage motility was determined by the following: Each sample was estimated using large 

microscope at 400xmagnification, immediately after addition of 20ul distilled water as an activating solution. 

During spermatozoa activation, immotile sperm cell (ISC) was counted, when the activation stopped, whole 

sperm cell (WSC) was counted; motile sperm cell (MSC) was calculated Conyurt et al. (2008).  

MC=WSC-ISC 

MC%=MC/WSC x100  

 

Chemical analysis 

Proximate composition of test ingredient (bitter leaf), fish sample and experimental diets were determined 

according to the method of AOAC, (2000).  
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Statistic analysis  

 All data collected during experimental period were subjected to one-way analysis of variance 

(ANOVA) using completely randomized design in accordance with SPSS (2000) and duncan’s multiple range 

test was employed to reveal significant differences among the treatments mean. 

 

III. RESULTS 
The proximate composition of the processed bitter leaf is as shown in Table2. The processed bitter leaf 

contained 23.56%Crude protein, 25.20% crude fibre, 2.20%ether extract, 10.80% moisture and 12.61% ash.  

The growth performance and nutrient utilization of juvenile African catfish is shown in Table3. The 

survival rate was recorded to be 100%. It was revealed from the table that treatment 1(T1) has the highest 

FMW(g), MWG(g), PWG(g), TFI(g), AFI(g), SGR(g) and PI with the values 369.40g, 240.81g, 187.27%, 

1582.32g, 316.46g, 0.65g and 110.71g respectively while the least were observed in treatment 4(T4) with values 

251.38g, 122.71g, 95.43%, 924.88g, 184.98g, 0.42g and 64.74g respectively. The highest FCR was observed in 

treatment 3(T3) (1.66) and the least in treatment 1(T1). The highest PER value was obtained in T5(4.67)and T3 

had the lowest(1.72). The highest AFI and WG value was obtained in T1 with values (316.46g, 1204.05g) 

respectively while T4 had the least (184.98g, 613.05g) respectively. 

The initial and final carcass composition of juvenile African catfish fed bitter leaf meal is as shown in 

table 4. The highest CP was obtained in T1 (48.13%) and the least was observed in T3 (41.13%), the highest CF 

was obtained in T2 (9.23%) while the least was obtained in T5 (4.20%). The highest EE was observed in T4 

(29.00%) while the least was obtained in T1 (20.41%). The highest moisture was obtained in T3 (17.01%) while 

the least was obtained in T1 and T5 (4.02%), the highest Ash was observed in T1(12.80%), however T2 had the 

least (4.65%). The least NFE was observed in T3(10.83%) while T2 had the least (1.92%). 

Table 5. reveals the effect of bitter leaf meal on the sperm quality of juvenile African catfish. The 

highest milt volume was obtained it T2 (4.50ml) while the least was obtained in T5 (1.50ml), PH of T1, T3, T5 

were significantly similar (7.25ml) which was lower than the PH observed in T2 (7.75ml). The highest 

spermatocrit and sperm alive values were recorded in T3 with values 48.00% and 182.49% respectively while 

the least were observed in T5 with values 27.50% and 102.75% respectively. Motility was observed to be high 

in T3 (48.75%) and low in T5 (50.08%). The highest sperm density value was recorded in T1 (250.50g/ml) 

while the least was obtained in T5(205.58g/ml). 

 

Table 2: The Proximate Composition of Bitter leaf meal (Test ingredient) 
Parameters (0%) Crude protein Crude 

 Fibre 
Ether extract Moisture Ash 

 23.56 25.20 2.20 10.80 12.61 

 

Table 3: Growth Performance and Nutrient Utilization of Juvenile African Catfish(Clariasgariepinus) 

Fed Varying Inclusion Levels Of Bitter leaf Meal 
Parameters T1 (0%BLM) T2 (5%BLM) T3 

(10%BLM) 

T4 (15%BLM) T5 (20%BLM) SEM 

IMW(g) 128.59 128.59 128.59 128.59 128.59 0.01 
FMW(g) 369.40a 307.20b 296.00c 251.30e 278.00d 7.31 

WG(g) 1204.05a 883.72b 836.87c 613.05e 747.05d 36.54 
MWG(g) 240.81a 178.61b 167.41c 122.71e 149.41d 7.31 

ADWG(g) 3.44a 3.05ab 2.39bc 1.75c 2.13c 0.15 

PWG(%) 187.27a 139.73b 130.19c 95.43e 116.19d 5.69 
SGR 0.65a 0.52b 0.52b 0.42c 0.48bc 0.02 

TFI(g) 1582.32a 1227.88c 1387.72b 924.88e 1200.36d 40.43 

AFI(g) 316.46a 245.58c 277.54b 184.98e 240.05d 8.09 

FCR 1.31c 1.37c 1.66a 1.51b 1.61a 0.03 

PI 110.71a 85.95c 97.14b 64.74e 84.02d 2.83 

PER 2.17b 2.08c 1.72e 1.92d 4.67a 0.20 

a,ab,b,c,d and e superscripts. Means in the same row with the same superscript are not significantly different (P 

> 0.05). 

 

 T- Treatment, BLM- Bitter leaf meal, IMW- Initial mean weight, FMW-Final mean weight, MWG- 

Mean weight gain, SGR-Specific growth rate, WG –Weight gain, PWG- Percentage weight gain, ADWG-

Average daily weight gain, TFI- Total feed intake, AFI- Average feed intake, FCR-Feed conversion ratio, PI- 

Protein intake, PER- Protein efficiency ratio, T-Treatment, SEM- standard error of mean 

 

Table 4.Initial and Final Carcass Composition of Juvenile African Catfish Fed Bitter Leaf Meal 
PARAMETE

R  

INITIAL T1 

(0%BLM) 

T2 

(5%BLM) 

T3 

(10%BLM) 

T4 

(15%BLM) 

T5 (20%BLM) SEM 

CP 50.73a 48.13a 46.38c 41.13d 47.25b 47.26b 0.47 
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CF 4.62d 6.01c 9.23a 4.42d 8.02b 4.20e 0.37 
EE 21.40e 20.41e 24.02b 21.67d 29.00a 23.88c 0.55 

MOISTURE 3.61e 4.02e 13.80b 17.01a 5.41d 4.02e 0.91 

ASH 12.20a 12.80a 4.65e 4.93d 7.84c 11.41b 0.61 
NFE - 8.63b 1.92e 10.83a 2.48d 3.84c 0.66 

a, b, c, d, e
 indicates that mean values with different superscripts along the same row are significantly different 

(p<0.05). 

BLM – bitterleaf meal, CP- Crude protein, CF- Crude fibre, EE- Ether extract,NFE- Nitrogen free extract ,SEM- 

standard error of mean 

 

Table 5. Effect of Bitter leaf meal on the Milt/Sperm quality of Juvenile African 

Catfish (Clariasgariepinus) 
Parameter T1 T2 T3 T4 T5 SEM 

PH 7.25b 7.75a 7.25b 7.50ab 7.25b 0.06 
Volume (ml) 2.50c 4.50a 3.42b 3.50b 1.50d 0.15 

Spermatocrit 

(%) 

37.50c 39.00bc 48.00a 42.50b 27.50d 1.11 

Motility (%) 65.00b 65.00b 78.50a 65.00b 50.08c 1.43 

Sperm 

density(g/ml) 

250.50a 250.49a 231.00ab 213.50bc 205.58c 4.20 

%live sperm 163.10ab 168.60ab 182.49a 139.00b 102.75c 139.74 

%dead sperm  87.40b 81.90bc 48.51d 74.50c 102.75a 73.09 

a,ab,b,c,d and e superscripts. Means in the same row with the same superscript are 

not significantly different (P > 0.05). 

 

T- Treatment  

  

 Serum biochemical indices of juvenile African catfish fed bitter leaf meal is as shown in table 6. The 

highest ALP value was observed in T3 (36.91u/l) while the least was observed in T4 (16.68u/l). There is no 

significant difference in the ALT and AST value of T1, T2, T4 and T5 which were lower compared to T3. There 

is no significant difference between the TP, ALB, and GLOB, value of T1, T2, T4 and T5 while T3 recorded the 

highest value 63.87g/l, 24.73g/l and 39.14g/l respectively. The CHOL value observed to be high in T2 

(125.57mg/dl) than other treatments. However, there is no significant difference between the UREA level 

observed in T1, T2, T4 and T5 while T3 recorded the highest value. It was revealed from the table that the 

highest Creatinine level were observed in T3 (0.41mg/dl) and the least was observed in T1, T4, and T5 which 

were significantly similar (0.20mg/dl)  

 

Table 6.Serum Biochemical Indices of Juvenile African Catfish Fed Bitter Leaf Meal 
Parameter T1 

(0%BLM 

T2(5%BLM) T3(10%BLM) T4(15%BLM) T5(20%BLM) SEM 

ALP(U/L) 26.46ab 19.35b 36.91a 16.68b 26.83ab 1.88 
AST(U/L) 95.02b 73.57b 167.98a 66.19b 60.90b 8.19 

ALT(U/L) 27.42b 21.21b 59.00a 19.04b 20.21b 3.08 

TP(g/L) 42.89b 46.91b 63.87a 35.12b 39.03b 2.30 
ALB(g/L) 15.77b 17.80b 24.73a 13.95b 14.54b 0.90 

GLOB(g/L) 27.12b 29.11b 39.14a 21.17b 24.49b 1.42 

CHOL(mg/dl) 104.55b 125.57a 77.28c 98.87b 105.12b 2.22 
UREA(mg/dl) 8.12b 7.20b 16.74a 7.87b 8.71b 0.80 

CREA(mg/dl) 0.20c 0.30b 0.41a 0.20c 0.20c 0.17 
a, b, c 

indicates that mean values with different superscripts along the same row are significantly different 

(p<0.05). ALP- Alkaline phosphate, ALT- Alanine aminotransferase, AST- Aspartate aminotransferase, TP- 

Total protein, ALB- Albumin, GLOB- Globulin, CHOL- Cholesterol, CREA- Creatine. 

 

IV. DISCUSSION 
 The major interest of the fish farmer involved in hatchery business is to maximize profit hence, the 

need for substance that will enhance the production of good quality fish sperm under cultured environment.  The 

use of medicinal plants as fertility enhancer in aquaculture has been receiving some attention. Adeparusi et al 

(2010) has used Kigella Africana fruit to enhance sperm production in Clarias gariepinus. This present study; 

therefore investigate the effect of bitter leaf on the growth, serum biochemical indices and the sperm quality of 

male African cat fish. The results in this study revealed the final mean weight, mean weight gain, total feed 

intake, percentage weight gain, specific growth rate and average feed intake observed to be significantly 

decreased as the inclusion levels of bitter leaf increased. The highest growth values were obtained from fish fed 

control diet (0% bitter leaf meal) for twelve weeks. This agrees with the findings of Bello et al., (2012) who 

recorded similar decrease in weight gain of fish when fed diets supplemented with walnut leaf and onion bulb 
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residue. Also, the best feed conversion ratio (least FCR) was observed in Treatment 1 (T1) while the highest 

FCR was recorded for T3.  This is similar to the work of Bello et al., (2012) who reported that inclusion of 1.5% 

of walnut leaf increase feed conversion ratio (FCR) in the supplemented groups than the control. The highest 

protein efficiency ratio (PER) was recorded in treatment 5(T5) while treatment 3(T3) recorded the lowest. This 

agrees with the findings of AbdelRahman(2009)who observed that the addition of propolis-ethanolic extract and 

crude propolis increase the feed conversion ratio (FCR) and protein efficiency ratio (PER) in the supplemented 

groups when compared with the control. Treatment 1(T1) had the highest average feed intake and weight gain 

while treatment 4 (T4) had the lowest. This findings agree with the report of Karangiya et al.,(2016) who 

reported that supplementation of garlic improves the growth rate(weight gain) performance of broilers when 

added at the rate of 1% and can be an alternative to antibiotic growth promoter in the feeding of broiler chicken. 

High level of ALP indicates bile duct obstruction, liver disease and low level indicates starvation or 

malnutrition. The AST and ALT levels of blood serum of fish at T2 (5%BLM) and T3 (10%BLM) than T4’s 

(15%BLM). The higher values of alanine aminotransferase suggested that the blood serum enzyme in the fish 

efficiently utilized amino acids for metabolic purposes confirming the observation of Adesina (2008). Increased 

levels of transaminase in the blood serum of the fish are usually associated with dying or damaged liver cells 

while a decrease could suggest leakage of enzyme into the serum (Yilmaz et al, 2006; Ozovere,2013). However 

both the AST and ALT levels in this present study were within the normal range which agrees with the findings 

ofEnethLalhathangi and RamjatButagohain (2018).Proteins are among the main energy sources which play an 

important role in the maintenance blood glucose in fish (Shwetha et al, 2012). The observed decrease in total 

protein content of fish at T4 (15%BLM) and T5 (20%BLM) could be linked with the level of antinutrients 

present in the diets which were similar with the report of Adesina (2017) on juvenile African catfish fed graded 

levels of MESSM. A reduction in serum total protein content in Channa punctatus induced with stem bark 

extract of Croton tigliumwas also reported by Yadev et al., (2003). However, Ajani (2006) related such 

significant decrease in total protein level to impaired water quality. GLOB and ALB content also exhibit the 

same pattern with total protein which decreases at T4 and T5. According to Adesina (2017), the slight reduction 

in the serum TP,GLOB and ALB levels in fish blood samples in some treatments might be due to the 

degradation and utilization for metabolic purposes. Jee et al (2005) stated that the decrease in TP,ALB and 

GLOB may be due to impaired synthesis of protein or enhanced loss of proteins through excretion and may also 

indicate some problems in the kidney. The highest level of UREA and CREA were observed at T3 (10%), 

Adham et al., (2002) stated that the high levels of blood urea and creatine result either from increased synthesis 

or decreased urinary clearance by the kidney or decreased degradration of these compounds. High serum urea 

has been reported as an indicator of muscular wastage in animals (Adesehinwa, 2008). Low level of serum 

cholesterol indicates liver disease, starvation, kidney disease, pancreatitis, diabetics and higher level is 

associated with seizes (EnethLalhuthangi and RajatBurahgohain, 2018). 

 In an attempt to determine sperm quality in various mammals including fish, different parameters such 

as spermatozoa motility, percentage motile sperm, sperm volume and sperm density are usually measured. 

Spermatozoa motility is the most commonly used criterion to evaluate semen quality according to Bozkurt et al, 

(2006). Even though, spermatozoa motility varies within species of male depending on the ripeness, age and 

time of sampling. 

 This result also showed that sperm motility was significantly affected by the dietary treatment as the 

highest value was observed in Treatment 3 (T3) although treatment 5 (T5) had the lowest, this shows that bitter 

leaf had significant effect on sperm motility. This result agrees with the findings of Ajala and Owoyemi (2015) 

who reported that sperm motility value increased parallel to the dietary content of Vernonia amygdalina and that 

of Francis et al (2013) who also reported that motility increases with inclusiuon level of Vernonia amygdalina in 

the diet of giant African catfish (Heterobranchus bidorsalis) brood stock. Although, this study is in contrary to 

the report of Orlu and Ogbalu (2011) that the exposure of Clarias gariepinus to increasing extract 

concentrations of L. alopecuriodes (vahl) caused a decrease in sperm motility. The increased sperm motility of 

fish fed diet 10g/kg inclusion level may be due to carbohydrate, lipid and vitamin content of the leaves. Vitamin 

C deficient diet is known to decrease sperm motility Cierezko and Dabrowski (1995). Percentage livability (% 

live sperm) and sperm density were proportionally decreasing with an increased inclusion level of bitter leaf. 

This report is in agreement with the findings of Oyeyemi et al (2011) who observed that male Clarias 

gariepinus treated with Aloe vera gel extract had decreased sperm liviability. The higher livability percentage 

obtained in group fed 10g/kg bitter leaf may be associated with the supplementary lipid, vitamin A, vitamin C 

derived from Vernionia amygdalina in their diets.  

 

 

V. CONCLUSION 
 Observation from this study showed that 10% bitter leaf inclusion in the diet of juvenile Clarias 

gariepinus resulted to highest sperm motility, percentage livability and sperm density as well reducing the level 
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of fat in the fish. However, the highest growth performance was recorded in fish fed control (0%BLM) diet, this 

implies that Bitter leaf does not support the growth performance but enhanced sperm quality as well as reducing 

the fatin juvenile African catfish (Clarias gariepinus). 

 

VI. RECOMMENDATION 
 Farmers whose their main objective is to improve the sperm quality of their fish for hatchery business 

is thereby advice to include little quantity of bitter leaf meal not more than 10% in the diets of their fish for a 

better result.  Bitter leaf meal can also be used to reduce the level of fat in the fish particularly for those 

customers that have preference for catfish but they are irritated by the high level of fat.  

 

REFERENCES 
[1]. Abd El-Rhman, A.M. (2009). Antagonism of Aeromonashydrophila by propolis and its effect on the performance of Nile 

tilapia,Oreochromis niloticus. Fish Shellfish Immunol. 27:454-9. 

[2]. Adeparusi, E.O., Dada, A.A, and Alale, V.O. (2010). Effect of medicinal plant (Kigelia africana) on sperm quality of African 

catfish, Clarias gariepinus (Burchell, 1822) broodstock. J. Agric. Sci. 2(1):193-199. 
[3]. Adesehinwa, A.O.K., (2008b). Comparative utilization of two sources of expeller extruded Soybean meal as a replacement for on-

farm processed soybean in diets of growing-Finishing pigs. Afr. J. Agric.Res. 3(8): 574-577. 

[4]. Adesina, B.T., (2008). Toxicity of MoringaOleifera(Lam) Extracts to Oreochromis niloticus Fingerlings and Juveniles. PhD. Thesis. 
University of Ibadan.261pp. 

[5]. Adesina, S.A.,(2017). Haematological and Serum Biochemical Profiles of Clarias gariepinusJuveniles Fed Diets Containing 

Different Inclusion Levels of Mechanically Extracted Sunflower (Helianthus annuus) Seed Meal. A publication of the School of 
Agriculture and Agricultural Technology, The Federal University of Technology, Akure, Nigeria. Applied Tropical Agriculture 

Vol. 22, No. 2, 24-35. 

[6]. Adewumi, A.A., Olaleye, V. F. and Adesulu, E. A. (2005). Egg and sperm quality of the African catfish, 
Clariasgariepinus(Burchell) brood stock fed differently heated soybean based diets. Research Journal of Agriculture and Biological 

Sciences, 1, 17–22. 

[7]. Adham, K.G., Ibrahim, H.M., Hamed, S.S. and Saleh, R. A., (2002). Blood chemistry of the Nile tilapia, 
Oreochromisniloticus(Linnaeus, 1757). Aquatic Ecology, 36: 549-557. 

[8]. Ajala, O. O. and Owoyemi, A. O.(2015). Effect of dietary VernoniaamygdalinaDel. Supplementation on some biological parameters 

of milt of male African catfish (Clarias gariepinus).Bulg. J. Vet.Med. 
[9]. Ajani, F.( 2006). Hormonal and Haematological Responses of Adult and Broodstock Clariasgariepinus(Burchell, 1822) to Ammonia 

and Nitrite Toxicity under Different Culture Environments. PhD. Thesis, University of Ibadan, Nigeria. 180pp. 

[10]. Aregheore, E.M.K., Makkar H.P.S. and Becker, K. (1998). Feed Value of Some Browse Plants from the Central Zone of Delta 
State. NigTropSci 38:97-104.S 

[11]. Aregheore, E. M. (2012). Nutritive value and inherent anti-nutritive factors in four indigenousedible leafy vegetables in human 

nutrition in Nigeria: A review. Journal of Food Resource Science, 1, 1–14. 

[12]. Arhoghro, E. M., Ekpo, K. E., Anosike, E. O. and. Ibeh,G. O. (2009). Effect of aqueous extract of Bitter leaf 

(VernoniaamygdalinaDel)on carbon tetrachloride (CCl4) inducedliver damage in albino Wistar rats. European Journal of Scientific 
Research, 26, 115–123. 

[13]. Audu, S. A., Taiwo, A. E. and Ojuolape, A. R. (2012). A study of documented phytochemistry of Vernoniaamygdalina(Family 

Asteraceae) as the basis for pharmacologic activity of plant extract. Journal of Natural Sciences Research, 2, 7 
[14]. Azlina, K. N., Khadija. W. E. W. and Abdullah, R. B. (2011). The effect of body weight on fresh sperm movement characteristics in 

African catfish (Clariasgariepinus).Journal of Animal and Veterinary Advances10, 2215–2220. 

[15]. Bello, O. S., Emikpe, B. O. and Olaifa, F. E. (2012). The body weight changes and gut morphometry of 
Clariasgariepinusjuvenileson feeds supplemented with walnut (Tetracarpidiumconophorum) leaf and onion (Alliumcepa) bulb 

residues. Int. J. Morphol., 30(1):253-257.  

[16]. Bindari,Y. R., Shrestha, S. Shrestha, N. and Gaire, T. N. (2013). Effects of nutrition on reproduction–a review.Advances in Applied 
Science Research, 4, 421–429. 

[17]. Bozkurt, Y., Secer, S., Bukan, N., Akcay, E. and Tehin, N. (2006). Relationship between body condition, physiological and 

biochemical parameters in brown trout. (Salmon truttafario) sperm. Pak . J. Biol. Sci. 9(5):940-944. 
 

[18]. Canyurt, M.A. and Akhan, S. (2008). Effect of Ascorbic Acid Supplementation on Sperm Quality of Rainbow Trout 

(Onchorynchusmykiss).Turk. J. Aqua.Sci. 8:171-175. 
[19]. Ciereszko, A. and Dabrowski, K. (1995). Spermquality and ascorbic acid concentration in rainbow trout semen are affected by 

dietary vitamin C: An across-season study. Biology of Reproduction, 52, 982–988. 

[20]. Dada, A. A. and Ajilore, V.O.  (2009). Use of ethanol extracts of Garcinia Kola as fertility enhancer in female catfish 
Clariasgariepinusbroodstock. Inter.J.Fish. Aqua. 1:1 - 5. 

[21]. Dada, A. A., Adeparusi, E. O. and Alale, O. V. (2010). Dietary dried Kigelia Africana fruits meal as fertility enhancer in female 

Clarias gariepinus(BurchelI, 1822). Agricultureand Biology Journal of North America, 1,791–795. 
[22]. Duncan, D. B. (1955). Multiple range and multiple F-tests. Biometrics, 11: 1 – 42. 

[23]. Ebong, P. E.(2011). Ethnobotanicals: A panacea for primary health care. The 51st inaugurallecture of the University of 

Calabar,Calabar, http://www.unical.edu.ng/inaugural/0020.pdf (30 July 2013, date last accessed) 
[24]. EnethLanhuthangi and RajatBurgjohain., (2018). Effect of feeding Japan Hlo (MikaniamicranthaKunth.) as Unconventional Protein 

Source on Haemato-biochemical Profiles Of Growing Large White Yorkshire Pigs (LWY) in Mizoram.Int.J.Curr. 

Microbiol.App.Sci, 7(7): 3560-3567 
[25]. Farombi E.O., (2003) African indigenous plants with chemotherapeutic potentials and Biotechnological approach to the production 

of bioactiveprophylactic agents. Afr. J. Biotech. 2: 662–671. 

[26]. Farombi, E. O. and Owoeye, O. (2011).Antioxidative and chemopreventive properties of 
VernoniaamygdalinaandGarciniabiflavonoid .International Journal of Environmental Research and Public Health, 8,2533–2555. 

[27]. Hamzah, R. U., Jigam, A. A., Makun, H. A. and Egwim, E. C. (2013). Antioxidant propertiesof selected african vegetables, fruits 

and mushrooms: a review. Mycotoxin and Food Safety in Developing Countries, ed. 



Response Of African Catfishto Bitter Leafmeal (Vernonia Amygdalina… 

DOI:10.9790/1813-0901013744    www.theijes.com                                                    Page 44 

[28]. Hassan, H. S., Odunola,M. T., Garba, M. and Usman, M. A.(2007).Effect of Vernoniaamygdalinaleaves on the pharmacokinetics of 

chlorpropamide in man.Nigerian Journal of Pharmaceutical Sciences, 6, 34–39. 

[29]. Ibrahim, N. D. G., Abdulrahman E. M. and Ibrahim G., 2000. Histological studies on the effects Ofchronic feeding of 
Vernoniaamygdalina Del. Leaves on rats. Surgical pathology: The Nigerian Journal of Surgical Research. Volume 2, No.2. 68-74. 

[30]. Ijeh, I. I .and Ejike, C. E. C. C. (2011). Current perspectives on the medicinal potentials of VernoniaamygdalinaDel. Journal of 

Medicinal Plants Research,5, 1051–1061. 
[31]. Izquierdo, M. S.,Ferna´ndez-Palacios, H. and Tacon, A.G. J. (2001). Effect of  brood stock nutrition on reproductive performance of 

fish. Aquaculture, 197, 25–42. 

[32]. Jee, L. H., Masroor F., and Kang, J., (2005). Responses of Cypermethrin-induced stress in haematological parameters of Korean 
rockfish, Sebastesschegeli. Aquaculture Research, 36: 898-905. 

[33]. Nyina-Wamwiza, L., Defreyne, P. S., Ngendahayo, L., Milla, S., Mandiki, S. N. M. and Kestemont,P.(2012). Effects of partial or 

total fish meal replacement by agricultural by-product diets on gonad maturation, sex steroids and vitellogenin dynamics of African 
catfish (Clariasgariepinus).Fish Physiology and Biochemistry, 38, 1287–1298 

[34]. Ojutiku, R.O. (2008). Comparative survival and growth rate of Clariasgariepinus and Heteroclarias hatchlings fed live and frozen 

Daphnia. Pakistan journal of Nutrition 7(4): 527-29. 
[35]. Orlu, E. E. and Ogbalu,O. K. (2011). Effect of sublethal concentrations ofLepidagathisalopecuroides(Vahl) on sperm quality, 

fertility and hatchability in gravid Clariasgariepinus(Burchell, 1822) broodstock.Research Journal of Environmental Toxicology,5, 

117–124. 
[36]. Oteme, Z. J., Nunez, R. J., Kouassi, C. K., Hem, S. and Agnese, J. F. (1996). Testicular structure,Nspermatogenesis and sperm 

cryopreservation in the African clariid catfish Heterobranchuslongifilis(Valenciennes,1840). Aquaculture Research, 27, 805–813. 

[37]. Oyedeji, K. O., Bolarinwa, A. F. and Azeez, A. A. (2013).Effect of methanolic extract of Vernoniaamygdalinaon reproductive 
parameters in male albino rats.Research Journal of Pharmacology, 7, 7–11. 

[38]. Oyeyemi, M. O., Adeyemo, O. K., Owoyemi, A. O. and Aina, A.O. (2011). The reproductive potential of male African catfish 

treated with gel extract of Aloe vera plant. In: Proceedings of the 5th Pan Commonwealth Veterinary Conference (Abstracts), 
Accra, Ghana. 21–25 March 2011, p. 85. 

[39]. Oyeyemi, M. O.,  Ajala, O. O., Leigh, O. O. and Adesiji, T. F. (2008). The spermiogram of male Wistar rats treated with aqueous 

leaf extract of Vernoniaamygdalina. Folia Veterinaria, 52, 98–101. 
[40]. Ozovehe, B.M. (2013). Growth performance, haematological indices and some biologicalenzymes of juvenile 

Clariasgariepinus(Burchell 1822) fed varying levels of Moringaoleiferameal diet. Aquaculture Research and Development, 4: 1-6. 

[41]. Rainis, S., Mylonas, C., Kyriakou, Y. and Divanach, P. (2003). Enhancement of spermiation in European sea 
bass(Dicentrarchuslabrax) at the end of reproductive season using GnRHa implants, Acquaculture, 19: 873-890. 

[42]. Shwetha, A., Hosetti, B.B.and Dube, P. N., (2012). Toxic effects of zinc cyanide on some Protein Metabolites in freshwater fish, 

Cirrhinusmrigala(Hamilton). International Journal of Environmental Research, 6: 769-778. 
[43]. Ucheck, F. F. (2004). VernoniaamygdalinaDelile. Internet Record from PROTA4U.eds Grubben, G. J. H. & Denton, O. A.PROTA 

(Plant Resources of Tropical Africa/ Ressourcesvégétales de l’Afriquetropicale), Wageningen, 

Netherlands.http://www.prota4u.org/search.asp 
[44]. Yadav, R.P., Singh,D., Singh, S.K. and Singh, A., (2003). Metabolic changes in freshwater fish Channapunctatusdue to stem-bark 

extract of Crotontiglium. Pakistan Journal of Biological Sciences, 6 (14): 1223-1228. 

[45]. Yilmaz, E., Akyurt, I. and Mutlu, E., (2006). Effects of energetic diets on growth, blood Chemistryand liver pathology of African 

catfish Clariasgariepinus(Burchell 1822). Israeli Journal ofAquaculture, Bamidgeh, 58: 191-197. 

 
 

 

 

 

Olaniyi C.O., "Response of African Catfishto Bitter Leafmeal (Vernonia Amygdalina): A 

Sperm Quality Enhancer and Cholesterol Reducer". The International Journal of 

Engineering and Science (IJES), 9(01) (2020): 37-44. 

 

 

 


