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ABSTRACT
An eight;week feeding trial was conducted to determine the potential of substituting_Mucmu
utilis(Velvet bean) for Soybean meal in the diets of Clarias gariepinus (African catfish). Mucuna
utilis was substituted for Soybean Meal at 0% (T1); 25% (T2); 50% (T3); 75% (T4); and 100%
(T5). The diets were isonitrogenous (40%) and fed twice daily to triplicate groups of Clarias
gariel’zinus (African catfish) fingerling with initial weight of 7.14 in T1, 6.82 in T2, 7.01 in T3,
6.73 in T4 and 6.76 in TS at 5% body weight.

The growth and nutritional responses were evaluated by analyzing the data using One-way
ANOVA. The result showed that final weight, weight gain, daily weight gain, and specific
growth rate, were highest (p>0.05) in T1 and lowest in TS, a similar pattern of growth was
observed in length measurements. The lowest Feed Conversion Ratio FCR was recorded in T2

and the highest in T5. Similarities (p>0.05), was recorded in the survival of fish fed the

experimental diet.

Red Blood Cell (RBC), Packed Cell Volume (PCV) and Haemoglobin (Hb) values were
significantly higher (p>0.05) in control and the lowest in T5. White Blood Cell (WBC) was
significantly higher in T5 and the lowest in control. Highest Neutrophil was observed in T4 and
the lowest in T3. Lymphocyte was significantly higher in T3 and the lowest value was recorded |
in T4. Mean corpuscular haemoglobin concentration (MCHC) of fish fed the experimental diet
shows no significant difference (p>0.0) in all the fish fed the experimental diet. The Highest
Mean corpuscular haemoglobin (MCH) was recorded in control and lowest in T4.The Highest

mean corpuscular volume observed in TS and the lowest in T4.

In conclusion Soybean meal can be substituted with Mucuna utilis (Velvet bean) up to 25% in

the diet of Clarias gariepinus fingerlings without adverse effects on the blood, growth and

nutrient utilization. ¢ "
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CHAPTER ONE

INTRODUCTION

Feed production and qﬁality is one of the major factors influencing the success of fish production
in aquaculture (F.A.O, 2011). The high cost and scarcity of feed stuffs due to highly competitive
use of the conventional feed stuff particularly the protein sources such as soybean meal,
groundnﬁt cake and fish meal etc. are factors militating against commercial fish and animal
production in developing countries like Nigeria (Gabriel et al, 2007). These factors have led to
increase in the price of feed, its reduction in supply and have inflicted high cost o-f production on -
the fa;rmers and invariably affected the price ot: the fish, which use to be the cheap source of
protein. Diets usually represent the most important aspect of fish farm operation in aquaculture,
the selection of feed ingredients in diet acts as a major role in ensuring the ultimate nutritional
and economic success of farmed fish (Woke et al. 2012).

In Nigeria, Aquaculture covers an estimated 60,000 hectares and producies some 25,000 to
30,000 metric tons (mt) of fish pér year (Ebeniro and Orji, 2012). The exponential growth of the
aquaculture sector during the past two decades is a result of the progressive intensification of
production systems and use of quality feeds, which meet the nutritional requirements of, cultured
fish (FAQ, 2006). Stimulated by higher global demand for fish, world fisheries and aquaculture
production reached 157million tons in 2012 and is projected to reach about 172 million tonnes in
2021 'with most of the growth coming from aquaculture (FAO, 2013). The target to increase
aquaculture production must be supported by a corresponding increase in the production of diets
for the cultured aquatic animals (Rahman et al., 2013).

Catfish, aside tilapia is the major fish cultured in Nigeria because it is found all over the country,

acceptable, resistant to harsh environmental conditions, commands good price, tasty and easily



transported for days during marketing with estimates which puts the current production output of
Clarias gariepinus in the Nigeria at over 253,898 metric tonnes per year. Most recent
investmeﬁt in fish production in the country has been in catfish farming due to the fact that live
catfish alone attracts premium price in Nigeria, with a high Return On-invest‘:ment (ROI) ranging
between 30-40% in some successi‘ul enterprise (Adelakun et al, 2015).

Formulated feeds are complete feeds supplying the needed nutrients for optimal growth and
health. ’fhe main issue in formulating feed is to meet the protein and essential amino acids
(EAAs) requirements of the species. Protein deficiency is the commonest form of malnutrition
in the developing countries, particularly in regions where diets are based mainly on roots, stems .
and tubers crops (Tuleun 2009) because protein is the most expensive and important components
of fish "féed. One major source protein is soybean. Soybean is however expensive, dwindling in
supply and faced competition from many users (George et al 2010). Although non-conventional
plant proteins have their limitations on usage as fish feeds, they have potential as dietary protein
and energy sources (Balogun et al., 2008; Naylor ez al., 2009). ' .

The inteﬁsive use of soybean rr;eal in poultry and fish feeds has led to increasing price of
soybean meal with its unavailability (Soltan, 2005) and the high cost of soybean has necessitated
increased research into alternative protein sources for fish. One of such alternative feed
ingredients is Mucuna utilis (Tuleun et al. 2009; Ezeagu et al., 2002). Mucuna utz:lis is popularly
known as velvet seed and is a widely available leguminous crop that thrives well in tropical, '
subtropical and temperate regions (Ukachukwu and Obioha 1997), Mucuna utilis is an
underutilized tropical legume and has a nutritional quality comparable to soya bean and other
conventional-‘legumes as it contains similar proportion of protein, lipids, minerals and other

nutrients (Woke et al. 2012), the proximate composition, mineral assay.and amino acid profile of



velvet bean (Mucuna utilis) makes it a high potential as a other known plant protein feedstuff
(Tuleun et al. 2009). The raw beans, though high in crude protein (Olasunkanmi ,2010), energy
(Del Carmen et al, 1999) and having a good amino acid profile (Siddhuraju et al., 1996),
contains énti-nutﬁtional factors like 3, 4 dihydroxyphenylalanine (L-DOPA), trypsin inhibitors,
tannin and alkaloids. However, appropriate processing of the beans usinbg methods such as
soaking in water, dehulling, and extrusion and cooking, have proved successful in ameliorating

s

the adverse effects on poultry (Del Carmen et al., 2002)

1.1. STATEMENT OF PROBLEM

Soybean has been a traditional protein source in formulated feeds, but competition between
humaJi beings, livestock and fish for this commodity has led to its rising cost and its
accompahying scarcity is making it increasingly uneconomical to feed it to livestock as well as
fish. To solve this problem, there is a need for increased research into alternative protein sources

for livestock and fish.
1.2. JUSTIFICATION

In aquaculture, diets generally represent thé largest single cost item of most fish farm operation.
It follows that the selection of feed ingredients use within diets will play a major role in hictating
the ultimate nutritional and economic success of farmed fish (Ebeniro and Orji, 2012). Soybean
is widely' used protein of plant origin, but the present high cost of soybean and its scarcity due to
its demand in other animals and human feed deterrent to fish feed production and intensive

aquaculture.




There is greater emphasis on the use of alternative protein feedstuff in fish nutrition due to the
high costs of the conventional protein sources such as fish meal and soya bean which are used in
other animal feeds (Fagbenro et al., 2003; Tacon e al., 2009). Mucuna utilis, an underutilized
tropical legume, has a nutritional quality comparable to Soybean and other conventional legumes
as it contain similar proportion of protein, Lipids, minerals and other nutrient, it has a crude
protein range from (24-35.4%) (Ukachukwu, 2006), crude lipid 6-7% , total (;ietary fibre 8-10% ,
ash 3%, and carbohydrate of 50-60% and it is sparsely used for animal or human consumption
due to its large amount of anti-nutritional factors making it readily available for fish feed (Woke
et al. 2012; Ifesan et al. 2012). High cost of soybean and its scarcity due to its demand

necessitated the need to obtain an alternative to soybean in order to sustain ‘aquaculture in

developing countries.



1.3. OBJECTIVES

The general objective is to explore the potentials of Mucuna utilis (velvet bean meal) in the
nutrition of Clarias gariepinus (Catfish). Specific objectives are:
1. To investigate the growth performance of the fish fed on Mucuna utilis (velvet bean meal). ,

ii. To investigate the effect of Mucuna utilis (velvet bean meal) on haematological parameters of

the fish.




CHAPTER TWO
LITERATURE REVIEW

2.1. History and Origin of Mucuna utilis (Velvet Bean)

Genus Mucuna belongs to the family Leguminosae, it consists of 100 species of climbing vines
and shrubs and the genus name was derived from the word “Mucuna” (Umberto, 2000), Mucuna
is a tropical legume which is widely cultivated as cover crop and of which the seeds is relatively
high in protein content, it is hardly consumed by man which makes it have little or no
competitive demand of users, Mucuna utilis, commonly known as velvet bean is a highly
productive (200 to 600 kg seed/ha) legume, native to South Asia and Malaysia, but is presently .
wideI‘y grown throughout the tropics (Szabo, 2003) while according to Ceballos et al. (2012)
argued it out that velvet bean is native to China and India, but widely distributed in many tropical
regions nbwa’days, which makes the plant a widely available seed unlike soybean seed which is
not generally grown in all the tropics, supporting what Szabo (2003) said that it could found
throughout the tropics (Fung et al. 2012; Vadivel and Janardhanan, 2000) rezponed that Mucuna
utilis (velvet bean) is an under-utilized legume species which is commonly grown in continent
such as Africa, Asia and some parts of America, also by Balogun and Olatidoye (2012) in their
work that Mucuna utilis is widely spread in tropical and subtropical regions of world. However
Taylor’s (2003) said the pIant is known to be indigenous to tropical regioné, especially Africa,
India, and the West Indies. When there is a contact with the seed pod hairs which is mostly used .
as me:dicinal purposes in India, it causes an itching sensation (Sathiyanarayanan and Arulmozhi

2007). Mucuna have been identified over 4500 years ago, as it was first used for medicinal




purpose then (Kavitha and Thangamani 2014). Mucuna utilis is commonly known as velvet
beans, but in other region of the earth it is called names as cowitch, cowhage, Alimshi, Nescafé, -
Bengal b'ean, ‘Mauritius bean, itchy bean, chiporro and/or buffalo bean, depending on country
(Kavitha and Thangamani 2014; Tropical Plant Database 2012) containing high amount of
carbohydrate and rich source of macro- and micro — elements (Ebeniro and Orji 2012).

2.2. Description of Velvet bean plant

Mucuna utilis is a twinning annual crop but sometimes biannual with the stem reachinglSm -
18m in length (Kavitha and Thangamani 2014), Mucuna is a perennial plant species with
vigorous unidentified growth pattern, which can produce vines of 3 m—18 m in length and have a
life cycle length from about 120 days—330 days (Pugalenthi et al. 2005). The plant is almost
completely covered with fuzzy hairs when young, but losses its hairs as it grows older (Sahaji,
2011) which is due to wind action. Pugalenthi et al. (2005) further reported that. the leaves are -
tn'foli'ate with lateral leaflets which are 7-15cm long conspicuously asymmetrical arranged and
5-12 cm wide, and the flowers are white or purple, arranged in hanging racemes of 32 cm long,
while the pods which are S-shaped, Scm—15cm long with 4-6 seeds (having black coat and
oblong) in each, 5 cm—6 cm thick and densely covered with persistent pale-brown or grey
trichomes that cause irritating blisters if they come in contact with skin. ’I:he pods are having
different colours (black, maroon, creamy, white, grey, beige, brown, and mottled) surrounded by
a prbminent, cream-coloured aril which causes the irritation on the skin (Musonda 2012).

2.3. Composition and Nutritional composition Mucuna utilis

Le.gumes are viable food crops which provide proteins, minerals, energy which are required by

man and livestock, however, Mucuna utilis is a legume with a low human preference for food. -

but has a high potential as an energy and protein source in livestock feed.(Siddhuraju et al.,



1996; Iyayi and Taiwo, 2003).Like other beans, Mucuna contains a high level ofn protein,
vitamins and minerals making it an attractive and important source of plant protein for feeding
animdl (Iyayi et al. 2006), this was backed up in the report of Probat (2011) asserting that, as a
food source, Mucuna contains high levels of essential daily protein, carbohydrates, lipids, fibres
and miﬁerals required by livestock. however, Woke et al. (2012) reported that though Mucuna
utillis has a high nutrient present in it, it was still reported to be an underutilized tropical legume,
with its nutritional quality comparable to that of Soybean and other conventional legumes as it
contain similar proportion of protein, Lipids, minerals and other nutrients, lii<ewise in the report
of Ebeniro and Orji (2012). In Mugendi et al. (2014) research work, it also stated that the
proximate and mineral content of the velvet bean compares favorably with edible legumes,
claiming that the Mucuna utilis is rich in protein and micronutrients. While Kali(.iass and
Mahapatra (2014) referenced that the nutritional value of this wild legume can supply significant
amount of energy, vitamins and minerals in addition to protein (24-31%). While from other
resear;:h works the seed was examined to have on dry matter proteins (25.4% to 35%) in the
grain, foliage 11-23% , starch (31.2% to 39.5%), desirable amino acids, fatty acids and mineral
composition with good nutritional properties (Siddhuraju and Becker, 2003; Pugalenthi et al.,
2005; Vadivel and Janardhanan, 2005), also in the work of Mugendi and Njagi (2010) dehulled
mucuna seeds contained higher crude protein, crude fat and ash content, but lower crude fibre
content than whole bean, implying that the seed coat comprised mainly of fibre, while protein fat
and ashA are concentrated in the cotyledon. According to research (lyayi et al. 2005;

Vijayakumari et al, 2002 and Adebowaale et al. 2005) the seed is found to contain in dry matter

per kg, about 220-350g crude protein, 4600-5400 kcal metabolizable energy (ME) and about 480




€

g carbohydrate, while The crude protein content of the dried leave ranges from 21 — 32 % on dry
matter basis (Ujowundu et al., 2010).

2.3.1. Prbtein, Amino Acid and Mineral composition availability of velvet seed meal

Based on research work on the utilization of Mucuna utilis (velvet bean) as an inclusi;)n in the
diet of ruminant and non-ruminant animals, it has be observed to yield a positive outcome on the
growth performance, due to the composition of protein and amino acid present in the feed stuff
being ablé to meet the required dietary protein requirement of the livestock.

According to Tuleum et al. (2008) the sced of the velvet bean has nutritional potential enough to
be classified as a source of protein (23%35%), also in report of Ifesan et al. (2017) who
reported velvet beans crude protein content to be around 28.38%-32.55% after been processed,
which was similar to the report gf Pugalenthi et al.,, (2005) which th;:y considered as a viable
source of dietary proteins having protein as high as between 23-35% in addition to being
digestible (Digestible foliage of 60-65%, grain of >95% and husks 78%), and metabolisable
energy of about 1 kcal/g for raw seeds and 3.2 kcal/g for procéssed seeds. However, acc;)rding to
Musonda (2012) there is difference experienced in the crude protein content of the seed meal due
to the variety of the seed which could be identify with the coat colour of the seed, with speckled
having 24.95%, green 23.7%, cream velvet beans was found to be 28.1%,and black 22.5%.
while In the earlier research conducted by Tuleun et al. (2001), the crude protein is 24% in
speckled and black types, with the gross energy of 10-11 MJ/kg (Pugalenthi et al., 2005,
Siddhuraju et al., 2000). Tuleun et al. (2008) further reported in its later report that Mucuna seed
meal high contents of nitrogen and good essential amino acid levels: suggesting that it could

serve as a source of essential nutrients to livestock on the basis that adequate information on the

chemical composition of the seed is a prerequisite for its effective utilization in animal nutrition.
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This claim was also supported by Vadivel et al,, (2007) that they contain desirable amino acids,
fatty acids and have a good mineral composition, having high potassium ( K°), magnesium (Mg),
calcium (Ca) and Iron (Fe), while Ifesan et al. (2017) reported the percentage concentration of
the mineral in its work after the meal was processed by fermentation as magnesium having
189.00 mg/100g, sodium 3.22 mg/100g, iron 3.62 mg/100g, calcium 179.33 mg/l(u)Og, and
highést in potassium 471.33 mg/100g, also high in lysine contents in grain while according to
Balogun and Olatidoye (2012) mineral concentration of velvet seed meal includes Calcium
148.88+0.2, phosphorus 377.12+0.2, magnesium 23.66+0.3, iron 3.44+0.2 and manganese
5.28+0.1and from the research work cited by Ifesan et al. (2017) Both raw, cooked and
fermented velvet beans were found to be rich in essential amino acids, most especially, lysine
which makes it a useful supplement being a cereal grains which are generally low in lysine (Iyayi
and Taiwo, 2003; Ogungbenle et 'al., 2005), Aspartame and glutamate were also earlier reported
to be predominant in fermented velvet beans (Siddhuraju et al., 2000) and this is in consistent to
previous reports, while according to Mugendi and Njagi (2010) all processing methods aid in
increasing the concentration of essential amino acids (EAAs) in mucuna beans. While Céirew and
Gernat (2006) reported that mucuna seed has amino acids profile which is similar to that of the
standard protein soybean and other legumes

2.3.2. Oil composition

Bachman (2014) reported that unsaturated oil present in the seeds has been found to be 47.2%
linoleic acid, 14.2% oleic acid, 3.8% linolenic and 0.5% palmitoleic acid, the saturated fatty
acids as palmitic 19.5%, stearic 12.6% and arachidic 2.2%. While Musoda (2012) reported that
oil present in the seed to be highly unsaturate'd‘with 47.2% linoleic aci(i, 14.2%t oleic acid, 3.8%

Linolenic acid and 0.5%palmitoleic acid while the saturated fatty acid s are Palmitic 19.5%,
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Stearic 12.6% and Arachidic 2.2% which was accurately similar to the report of Bachman
(2014),also similar to the report of Balogun and Olatidoye (2012) who reported that the fatty acid
profiles of the seeds revealed that the seed lipids contained higher concentration of palmitic acid
and linoleic acid with Linoleic acid being the dominating fatty acid, followed by palmitic acid
and oleic acid.

2.4. Utilization of Velvet seed meal

According to research work that visited for this study there is only but an han.dful of known
published work of its utilization in the diet of fish which one of them is on tilapia and carp which
was an ﬁerbivore which was done by Woke et al. (2012); Kakwi and Audu (2016) and they
reported that about 20% of soybean meal could be replace in the diet of Herbivorous fish which
will result in no adverse effect on the fish, also on the research work of Ani (2008) its inclusion
level in the diet of other bird is also reported to be 20% of soybean mieal can be replaced with
Mucuna ‘meal with no adverse effect on the birds. Another report by Olaboro et al., (1991)
indicated its utilization after been heat-treated by autoclaving in the diet of chick, being replace
with soybean meal, and an improvement in growth parameters identified, other research works
have been purely on poultry, rabbit, its medicinal utilization, and agricultural utilization as
manure (bossa et al., 1998; Nyirenda et al., 2003; Iyayi and Taiwo 2003; Iyayi et qal.,2006)While :
on th.e contrary Vadivel et al. (2010) reported its inclusion in the diet of broiler bird, with up to
40% inclusion yielding better growth performance such as in feed intake, body weight gain, feed
conversion ratio and protein efficiency ratio in both the starter and finisher phases, in that case, if
appropriéte treatment measures is employed by the use of soaking and boiling, probably up to

that amount can be include in the diet of fish. Aside being utilized as feesl ingredient, it was
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reported that virtually all part of Mucuna utilis is useful for purpose of manure and medicinal
purposes, that is the seed, foliége and stem (Ujowundu et al. 2010).

L4

2.5. Anti-nutritional Factors of Mucuna utilis

&

Inspite of its nutritional advantages and its utility pros, Mucuna utilis have been researched on to

contain some anti-nutritional factors such as tannins, lectins, phytic acid, cyanogens, trypsin

inhibitoré and 3-4 dihydroxyl-L-phenylalanine (L-Dopa) which is the prominent among'the anti-
nutritional factors Olasunkanmi (2011). According to Carew et al., (2003) L- Dopa, a potentially
neurotoxic agent occurs in large amounts in Mucuna. In percentage concentratior;, Pugalenthi et *
al. (2006) reported that the seeds of the velvet bean contain tannins 3.1%—4.9%, L-dopa 4.2%—
6.8%, léctins 0.31%-0.71%, protease inhibitors (trypsin and chymotrypsin), phytic acid,
flatulence factors (oligosaccharides), saponins (1.15%—1.31%), hydrogen cyanide (58 mg/kg)
and alkaloids.

2.5.1. Trypsin inhibitors ! .

Trypsin inhibitors belong to the group of proteinase inhibitors that include polypeptides or
proteins that inhibit trypsin activity. Tannins exhibit weak interactions with trypsin, and thus also
inhibit trypsin activity.

2.5.2. Cyanogenic glycosides

Cyanogenic glycosides are plant toxins that through hydrolysis liberate hydrogen cyanide and the
toxic effects of the free cyanide are well documented to affect spectrum of organisms since their
mode of action is inhibition of the cytochromes of the electron transport system, which is known
to cause 'chronic and acute effect on the system of the animal that feed on the seed without it

been treated (Lampariello et al., 2012 Laurena et al., 1994).
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2.5.3.3-4 dihydroxyl-L-phenylalanine (L-Dopa)

Mucuna utilis beans was found to have L-dopa (5%), along with minor amounts of methylated
and non-methylated tetrahydroisoquinolines (0.25%) (Sidhuraju et al., 2001; Misra and Wagner,
2004). However, in addition to L.-dopa, S-indole compounds, two of which were identified as
tryptamine and 5-hydroxytryptamine, were also reported in velvet seed extracts (Tripathi and
Updhyay, 2001).

2.6. Detoxification of velvet beans

According to research, the most common and effective method for detoxifyiﬁg L-DOPA in .
Velve’t'beans is with the use of Heat treatment method as they are heat labile, the various method
employed in the processing method includes the processing by roasting at 120° C for 30 min,
autoclaving for 30 min, boiling and other methods aside heat treatment includes grilling for 1
hour after the seed has being pre-soaked for 24 hours, water-soaking for 48 hours and boiling for
30 minutes, or soaking the cracked seeds for 24 h in 4% Ca(OH), (Siddhuraju et al., 1996; Dossa
et al., 1998; Del Carmen et al., 1999; Ukachukwu and Szabo, 2003; Nyirenda et al. 2003; Cook
et al., 2005; Pugalenthi et al., 2005).Also Feedipedia (2013) states that the anti-nutritional factors
can be reduced efficiently by a wide range of treatment processes such as boiling in water,
autoclaving and ensiling. However, according to Ebeniro and Orji (2012), they reported that
about 12% boiled Mucuna processed seed meal can be added to the diet of animal with no side
effect. While Mugendi and Njagi (2010) treated the velvet seed meal by Extraction at high pH
(9.0) which reduced L-Dopa by 99.65% to 0.02%, but reported that the extract and the bean
sérnple turned blackish, implying chemical conversion of L-Dopa to melanin, rather than actual
extraction into water, while Fermentation and germination reduces L-Dopa levels by 73% and

22%, respectively, also ﬁrocessing of the seed meal by autoclaving, at low pH of 3.2, alkaline
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fermentation, moderate temperature of 60°C reduced trypsim imhibitor prescot in the seod 7
completely while germination and fermentation method increase the crode protcim 10 32 9% and
37.6%, respectively. Ifesan et al. (2017) in their research study reported that the protein comtent
in the sample increase in relative to the cooking time (28.38%-32.55%) also, which bas been
referenced by nutritionist to detoxify fully all the anti-nutritional factor (Mubarak.
2005).However, there could be leaching of nutrient when processing by germination, cooking
and fermentation, which means, the crude protein content could be more than that. However,
aside detoxification by toasting, all other detoxification methods have been able to reduce the
level of anti-nutrition present in the velvet seed meal except by dry heat—treéltment method -

(toasting) as the its detoxification requires moisture (Ramachandran et al. (2005)
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Table 1: The proximate composition of Mucuna utilis (Velvet bean)

Parameters (%) . Processed Mucuna seed meal (MSM)
‘ Crude protein 27.12
| Lipid 0.52

Crude fiber ' | 9.21 Lo

Ash 3.00

Moisture 10.80

Nitrogen Free Extract 49.35
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Table 2: Amino acid profile of Mucuna utilis (Velvet bean)

Amino acid (%)

Aspartic acid 14.28

Threonine 3.86 ¢
Serine 4.53 '

Glutamic acid ' 13.28

Proline 3.64

Glycine 5.49

Alanine 4.28

Cysteine 4.52

Valine 4.47

Methionine : 0.69

Isoleucine 7.24

Leucine . 6.14 ‘
Tyrosine ‘ 3.94 ' ‘

Phenylalanine 4.58

Lysine 3.72

Histidine 33

Arginine 7.41

Tryptophan 0.81

(Source: Olatidoye; 2012)
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Table 3: Mineral composition of Mucuna utilis (Velvet bean)

Mineral (%)

Calcium (%) 5.25
) Phosphorus (%) 0.02
Magnesiﬁm (%) 1.63
Potassium (%) 0.13
Sodium (%) 1.17
Zinc (ppm) 0.12
Mang'anese (ppm) 0.0

Source: (Okafor; 2015)
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Catfish production in Nigeria

Fish constitutes about 41% of the total animal protein intake by the average Nigerian, which .
howe‘v_er leads to great demand of fish in the country to meet protein dietary requirement of the
citizen Issa et al. (2013). Catfish is the major fish cultured in Nigeria because it is found all over
the Country, north, south, east and west of the country, acceptably eaten by most tribes, with
high resistant harsh environmental conditions, resistance to diseases, commands good price, it
provides cheap and quality protein, create employment opportunity, as well as constitute an
important element in the social stability and progress of the people in Nig;ria and can be kept
alive for days during marketing, also easily spawned under proper conditions which gives the
farmer control over the production process estimates put the current production output of Clarias
gariepinus in the Country at over 253,898 metric tonnes per year, with its production actively
supported by Federal Government of Nigeria through the Department of Fisheries (the competent
authdrity) through training, policy formulation, implementation, signatories to relevant
international conventions, and sustainable through infrastructure development, awareness as one
of the profitable means of Fish Production that is environmentally friendly (Anetekhai 2013,
Adelakunet al. 2015; Rana, 2007)) and catfish production in the country is rated as being up to
90% out of the total percentage of the number of fish cultured in the country. All stated report
from previous study on the species indicates that it can help in attail;ing some goals of

millennium development goals, which includes alleviation of poverty and also increase food

security in the country (FDF 2005; Adelakun et al. 2015).
[
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2.7.1. Protein requirement in Clarias gariepinus (African catfish)

Better food utilization is not only the result of increased protein level, but also of improved
protein quality (Pantazis 2014), protein is a basic nutrient in the feed of fish because it provides '
amino acids and nitrogen for body protein and non-protein nitrogen substances biosynthesis and
can be used as a source of energy and synthesis of glucose (National Research Council [NRC],
2011), protein is the most important nutrient in the diet of fish because of the fact that the growth
of the fish depends on the protein supplied from the diet given to the fish and when too high, it
will lead to high cost of production and eutrophication, but when low would result in poor
growth, for this reason the proteir; requirement of the fish must be known and be met. In Abdel-
Tawwab & Ahmad (2009) words dietary protein is an important aspect in achieving efficient fish
production, which should be met to accommodate fish requirements due to age, size and
reproduction. According to research work, digestibility experiments indicated that adult C.
gariepihus accept purified diets comprised mainly (48-50%) of purified proteins with high '

digestibility values for most nutrients (Pantazis and Neofitou 2004)

It is reélly difficult to set a level of protein that is best, as over the years there have been debate
over the Eest percentage level required for catfish as situation of to which factor to which the fish
are under varies as these factors affects the dietary protein requirerflent of the fish and this
includes the size of the fish, water quality parameters type of feed fed, feed r:lllowance, fish size,
amount of non-protein energy in the diet, protein quality, natural food available ,age of the fish
and manégement practices, as well as the genetic composition and feeding rates of fish Woke et
al., (2012), and Fernandes et al. (2016), according to Robinson et al. (2006) Fry diets u;ed in the

hatchery should contain 45 to 50 percent protein, while according to NRC (1993) catfish at fry ,
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state requires protein level of 40% and above, but fingerlings requires 40% and while adult
requires protein level of about 35% NRC (1993).

2.8. Haematology

Haeniatological parameters are tested to provide important information in assessment studies, by
providing an indication as to the general physiology and health status of the organism under
investigation (Ayoola et al., 2014) which was similar to what Satheeskumar et al., (2011) that
said haematological and biochemical changes in blood are important indicators used in
monitoring physiological and pathological changes in fish, and toxic, effect of the feed or the
environmental effluent which can-affect the health and cause stressor on the f:ISh. While Bahmani
et al., (2001) reported that blood parameters analyses have proven to be a valuable tool to
analyze the health status of farmed and uncultured fish as these indices provideb reliable
information on possible exposure to mutagens, metabolic disorders, deficiencies and chronic
stress stétus before clinical symptoms appears. According to Ranzani-Paiva’ et al. (2000)
haem'a_tological characteristics of most fish are studied with the aim of establishing any deviation
from the normal value as this may indicate a disturbance in the physiological process. Blood
samples can regularly be obtained from test organisms, which will enable the use of non-
destructi\.re approach in effecting assessment of the fish condition (Akinrotimi et al., 2010), since
fish are so intimately associated with the aqueous environment, the blood will reveal measurable
physiological changes in the fish more rapidly than any physiological ass;ssment parameters
(Ezeri et al., 2004), accor.ding to the report of Ani (2008). The values of PCV and Hb range fall
between lnormal range when he replace soybean meal with velvet seed meal by 20%, which

indicated that 20% of processed velvet seed meal can be used to replace soybean meal. However,

the composition of blood can be changed by dietary treatment, malnutrition and disease
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condition (Feist e al., 2000) reason why haematology analysis is very essential to ascertain the

effect of the seed meal on the health of the fish fed experimental feed sample.

2.9: Taxonomy Classification Clarias gariepinus

Kingdom: Animalia

Phyllim: Chordata

Class: | Actinopterygii

Order: Siluriformes

Family: Clariidae B
Genus: Clarias ,

Species: | C. gafiepinus Q

(Source; Gruntar and Fink 2004)
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CHAPTER THREE
MATERIALS AND METHODS

3.1. Experimental Site

The research was conducted in the wet Laboratory, Department of Fisheries and Aquaculture,
Federal University Oye- Ekiti, Ikole Campus, Ekiti State, Nigeria. The haematological analysis '
was carried out in the laboratory of the Ekiti State Hospitals’ Management Board Specialist
Hospital, Ikole Ekiti.

3.2. Collection and processing of Mucuna utilis

Five kilograms of Mucuna utilis was procured from Institute of Agriculture Ahmadu Bello
Universit_y (A.B.U) Zaria. The seeds were soaked in water for 48hou;s, dehulled by hand, and
then cooked in already boiling “'ratcr one hour using fire-wood at 400°C, the seeds were then

washed, dried to constant weight before and milled. The resulting meal was sieved to pass 2mm

mesh.

3.3. Diet Formulation

Feedstuffs was prepared and formulated into feeds containing 40% crude protein. Five
isonitfogenous feeds were formulated to contain MSM at varying levels: Diet 1 (MSM 0%)
which also serves as control, Diet 2 (I\/fSM 25%), Diet 3 (MSM 50%), Diet 4 (MSM 75%) and
Diet 5 (MSM 100%) (Table 4).The feed ingredients for each of the diets mixed thoroughly and
water was added then stirred to form consistent dough which was passed through a 2mm die

pelleting machine. The pellets produced were sundried to constant weight stored in an air tight

polythene bag and kept in a cool dry place until used.
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Table 4: Percentage Composition of Experimental Diets

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
' Maize 9.315 9.315 9.315 9.315 9.315
) Wheat offal 9315 9315 9.315 9.315 9315
Soybean 23.28 17.46 11.64 5.82 0
Mucuna seed 0 5.82 11.64 17.46 23.28
Groundnut cake 23.28 23.28 23.28 23.28 23.28
Fish Meal 23.28 23.28 23.28 23.28 23.28 ‘
Methionine 1.00 © 1.00 1.00 1.00 6 1.00
Binder 2.00 2.00 2.00 2.00 2.00
Vitamin premix = 2.00 2.00 2.00 2.00 200
Vitamin C 0.03 0.03 0.03 0.03 0.03
Common salt 0.5 0.5 0.5 0.5 0.5
: Chromic oxide  1.00 100 1.00 1.00 1.00
) Palm Oil 5.00 5.00 5.00 5.00 5.00 E
Total 100 100 100 100 . 100




Vit. A; 4000000iu, Vit. D3 800000iu, Tocopherois; 4000 iu, Vit k3; 800mg, folacin; 200mg, Vit
b11.8mg Vit B2, 5mg, thiamine; 600mg riboflavin 1800mg, niacin 6000mg, calcium pantothenic
2000mg,. pyridoxine 00mg, cyanocolabamin 4mg, biotin 3mg, magnesium 30000mg, zinc
20000mg, iron 8000mg, copper 20000mg, iodine 480mg cobalt 80mg;, selenium 40mg, chlorine

chloride 80000mg, manganese, 30000mg, BHT 26000mg, anticaking agent 6000.

3.4. Experimental design and feeding trials

One hundred and fifty Clarias gariepinus fingerlings were purchased from a reputable farm in
Ado-Ekiti. The fish were acclimatized for fourteen days, during which they were fed. At the end
of thé_ acclimatization period, fish were randomly selected and stocked into 15 rectangular
aquaria at 10 fish per aquaria and were randomly assigned to each diet groups for eight weeks
during which they were fed 5% of their body at 08:00 and 16:00 hours. Fish were weighed every
two weeks. Data obtained was subjected to statistical analysis at the end of the experiment.

3.5. Chemical analyses

L]
&

Feeds were analyzed for proximate analysis using Association of Official Analytical Chemists
(A.O.A.C, 2000) method.
3.6. Growth performance and nutrient utilization of Clarias gariepinus
The growth performance parameters such as weight gain, relative growth rate and specific
growth rate and the nutrient utilization parameters include daily feed intake, Fc;ed Conversion °
Ratio' (FCR), Protein Efficiency Ratio (PER), and Net Protein Utilization (NPU) were evaluated
using: .

(1) Weight gain (WG)

WG = Final weight of fish — Initial weight of fish
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(i1) Relative growth rate (RGR)

RWG (%) = WF(g) X 100

Wi

where;
WF = Final average weight of fish

1

W, = Initial average weight at the beginning of the experiment

(iii)Speciﬁc Growth Rate (SGR) %

SGR (%/day) = log of W1- log of WO X 100

T1-TO

(i;{) Percentage Survival

Survival Rate = Initial number of fish stocked — Mortality X 100
Initial number of fish stocked
(v) Feed conversion ratio (FCR)

FCR = Total weight of diet fed (g)

Total weight of fish (g)
(vi)Feed Efficiency Ratio (FER)

FER = Weight gain X 100

Feed Intake
(vii)) Protein efficiency ratio (PER)

PER = Mean weight gain (g)

Crude protein intake (g)

(viii) Feed Intake
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| Feed Intake = Percentage body weight x weekly total weight x weight of fish
3.7 “"ater quality assessment
The water quality parameters were monitored on a weekly bases for temperature using clinical .
thermometer, dissolved oxygen using a dissolved oxygen meter, Hydrogen iron concentration

(pH) were measured using a pH meter in the laboratory at room temperature.

3.8 Heamatological Assessment"
3.8.1. Sample Collection
At the end of the feeding trial, fish blood samples were collected from the caudal peduncle using
heparinizéd plastic and syringe (2 mL). Blood samples were preserved in di-sodium salt of
Ethylene Diamine Tetra-Acetic Acid (EDTA) bottles as anticoagulant for analys:is as described .
by Jo'shi et al. (2002). After the collection, the blood samples were taken to the analytical
laboratory of Ekiti State Hospitals’ Management Board Specialist Hospital, Ikole Ekiti., where
the haerﬁatological analysis was carried out. A total number of five fishes were randomly
selected from each treatment and blood samples were collected following the procedures by
Wedemeyer and Yasutaké (1977). The following haematological paramgters were analyzed,;
3.8.2. Determination of Red blood cells counts
Standard Haemocytometer was used in the counting of the red blood cells according to method of
Blaxhall and Daisley. The blood samples for the red blood cell count was diluted with Hayem’s
fluid, comprising of 1g NaCl, 5g Na,SO4, 0.5g HgCl, and 200ml diluted water. A haemocytometer
placed on a compound microscope was used to estimate the erythrocyte number. The number of,
cells céuntéd was multiplied by a diluting factor 200 and volume factor (VF) of 50 as described by

Svobodova et al. (1991).
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3.8.3. Determination of White blood cells counts

Whitel:,bléod cells were determined using the method described by Blaxhall and Daisley, 1973.
3.8.4. Packed cell volume

Blood were collected into micréhaematrocrit haprinised tube which was sealed with critaseal at
one end. The sampled tubes were then centrifuged for 5 minutes at 12000rpm using Hawksley
microhaématocrit centrifuge. The haematocrit values were read on a microhaematocrit reader. A
mean of two readings was recorded as percentage for the fish haematocrit

3.8.5. Determination of haemoglobin concentration

The cyanmet-haemoglobin method was used as described by Larsen and Snieszko (1961), was
used in the determination of haemoglobin concentration. Well-mixed blood of 0.02 mL was
added to 4 mL of modified Dabkin’s solution (potassium ferricyanide, 200 mg; potassium |
cyani;ie, 50 mg; potassium dihydrogen phosphate 140 mg. The volume was made up to 1 L with
distilled water at pH of 7.0. The mixture was allowed to stand for 3 min and the Hb
concentration was read photometrically by comparing with a cyanmethemoglobin standard with

a yellow-green filter at 625 nm.

3.8.6. Determination of Mean Corpuscular Hemoglobin (MCH)

1]
4

Mean Corpuscular Haemoglobin: Concentration, express the concentration of haemoglobin in
unit volume of erythrocyte, Mean Corpuscular Hemoglobin (MCH) was calculated using the
formula described by Dacie and Lewis (1977)
MCH (pg) = Hb (gd1™")

RBC (10%ul )

3.8.7. Determination of Mean Corpuscular Volume (MVC)
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The Mean Corpuscular Volume (MCV) was determined as described as described by Dacie and

lewis (1977)

MCV(dL)=  PCV (%)

RBC (101
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3.8.8. Determination of Mean Corpuscular Haemoglobin Concentration (MCHC)
The Mean Corpuscular Haemoglobin Concentration (MCHC) was calculated usipg the formula
described by Dacie and lewis (1977).
- MCHC (g/dL) = Hb (gb1)

PCV (%)
3.9. Statistical Analysis
Data collected from the experiment were subjected to one-way Analysis Of Variance (ANOVA)
test using Statistical Package for Social Scientists (SPSS) version 20. Duncan’s Multiple Range
test was used to separate the me.ans in cases of significant differences. Statistical significance

effect on the parameters to be measured was set at p< 0.05.
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CHAPTER FOUR
RESULT AND DISCUSSION

4.1RESULTS

4.1.1: Proximate composition of experimental diet

Proximate of experimental diet is presented on Table 5. Crude protein range from 39.98% in T1
to 39.81% in TS5, and Crude lipid ranges from 7.94% in T4 and 8.88% in T3. TS has the highest
percentage of Crude fibre (6.45%) and the lowest was observed in T1 (2.31%). Ash ranges from

10.40% in T2 to 11. 28% in T1, moisture content also ranges from 4.38% in T1 to 8.54% in T3

4.1.2: Effect of Mucuna Seed Meal (MSM) based diet on growth performance of Clarias

gariepinus fingerlings

Growth pérformance of the fish fed the experimental diets is presented in Table 6. Mean Weight '
gained in T1 and T2 were significantly different from the other treatments. Highest mean weight
gain was recorded in T1 (8.25 £ 0.34) and lowest in T5 (3.92 £ 0.64). Average daily weight gain
recorded were similar (p>0.05) in T3, T4 and T5 but were significantly different (p<0.05) from
Tland T.2. Similar protein efficiency ratio (p>0.05) was observed in T3, T4 and T5, but
significantly different from T1 and T2, with highest protein efficiency 'ratio recorded in T1 (0.21
+0.01) and lowest in TS (0.10 + 0.02). Feed conversion ratio of fish fed forh this study recorded
that there were similarities (p>0.05) in T1, T2, T3 and T4 but was significantly different
(p<0.05)'from T5. The lowest FCR in T2 (0.96 + 0.04) and highest in T5 (1.54+0.26). Feed
efficiency rati§ of Clarias gariepinus fed experimental diet also recorded similarities (p;0.0S) in,
TS, 'f4 and T3, likewise T1 and T2 respectively, highest FER in T2 (103.87 £ 2:83) and lowest |
in T5(69.74 £14.28). There was significant difference (p<0.05) in the specific growth rate of all
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the experimental treatment but similarities (p>0.05) was recorded in T3 and T4, with highest in
T1 (0.28 £ 0.01) and lowest in 100%MSM (0.10 + 0.00). Relative growth rate of the, fish fed
experimenta} diet was recorded to be similar (p>0.05) in T3, T4 and T5 likewise in T1 and T2.
Finally, similarities (p>0.05), was recorded in the survival rate of fish fed the expérimental diet.

4.1.3: Carcass compasition of Clarias gariepinus fingerlings fed experimental diets

Table 7 shows the proximate composition of Clarias gariepinus fed experimental diet, crude
protein of Clarias gariepinus fed the experimental diet was observed to be similar (p>0.05) in T2
andT4, but significantly different from T1, T3 and TS5 with highest crude protein observed in the
flesh of fish in T1 (56.65+0.03) and lowest in TS5 (51.52 + 0.01)? Crude lipid of Clarias
gariepinus in T3 and TS are sin;ilar (p>0.05), but significantly different (p<0.05) from crude
lipid in T1, T2 and T4, with highest crude lipid observed in T3 (8.23 £0.13) and lowest in T1
(5.97 £ 0.02). Crude fiber of fish fed the experimental diet was observed to be significant
different (p<0.05) in all the experimental treatment, with highest fiber recorded in T3 (16.59
+32) 'and lowest in T1 (9.82 + 0.01). The ash content of fish fed the experimental diet similar
(P>0.05) in T1 and T5 but was however significantly different (P<0.05) in T2, T3 and T4, with
highest in T5 (17.61 +0.27) and lowest in T3 (9.98 + 0.03). Moisture of fish fed experimental
diet were however significantly different (p<0.05) in all experimental fish with highest recorded

in T1 (10.35 £ 0.00) and lowest in fish fed T4 (7.39 + 0.14).

¢

4.1.4. Haematological analysis of Clarias gariepinus fingerlings fed Mucuna seed meal
Hematological parameters of Clarias gariepinus fingerlings fed experimental diet is presented in
Table 8. White Blood Cell (WBC) was similar (p>0.05) in T1 and T2 but were significantly
different (p<0.05) in T3, T4, and TS, with the highest in T5 (13.63 + 0.97) and lowest in ’Tl (2.93

+0.37). Neutrophil observed showed that there were similarities (p>0.05) in T1, T2 and TS5
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respectively but were however signiﬁcantly different (p<0.05) from neutrophil of T3 and T4.
Lymphoc;yte of Clarias gariepinus fed the experimental diet shows no significant difference
(p>0.05) in T1, T2 and T3 and TS5, but were however significantly different (p<0.05) from
recorded result in T4, with the highest (76.33 + 0.88) in T3 and lowest (64 + 0.58) in T4. Packed
~ cell volume (PCV) was similar (p>0.05) in result of the analysis of the blood san;ples in T2 and -
T3, likewise in T4 and TS, but were significantly different from T1. Red blood cell of Clarias
gariepinus fingerlings fed mucuna seed meal-based diet were similar (p>0.05) T2, T3, T4 and
T1, but were however significantly different (p<0.05) from TS, with the highest recorded RBC in
T1 (2.67 £ 0.15) and lowest in T5 (1.73 + 0.12). There was no significant difference (p>0.05) in
the haemoglobin concentration in T1, T2, T3 and, T4 but were significantly different (p<0.05)
from obs?:rved haemoglobin concentration in TS. Mean corpuscular haemoglobin concentration
(MCHC) shows no significant difference (p>0.05) in all the fish. Mean corpuscular haemoglobin
(MCH) of fish fed the experimental diet were similar (p>0.05) for T2, T3 and T4 likewise for T1
and TS, with highest MCH recorded in T1 (5.27 + 0.52) and lowesz in T4 (4.14 + 0.46). Highest
mean cofpuscular volume was observed in TS (158.6 + 13N.75) and lowest .in fish fed T4 -

(124.21 £0.93)
4.1.5: Water quality parameters of the experimental units.

Water quality parameters of the experimental units are presented on Table 9. There was no

significant difference (p>0) in water temperature and p" in all treatments. However significant

?

differences were observed in dissolved oxygen values in T1, T4 and T5.

4
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Table 5: The proximate composition of the experimental feed.

PARAMETER CTRL T2 T3 T4 TS
Crude Protein ~ 39.98 39.90 39.95 39.93 39.81
Crude lipid 8.75 8.04 8.88 7.94 - 8.09
Crudé fiber 231 3.18 3.35 4.21 6.45
Ash : 11.28 10.40 10.43 10.68 11.15
Moisture 438 6.08 8.54 6.41 5.72

NFE 33.29 32.39 28.86 30.83 28.77
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4.2: Discussion

The proximate composition of MSM in this study revealed that Mucuna is rich in crude protein
crude fiber, Nitrogen free extract and Lipid this result is like that of Tuleun efal. (2009),
Ujowundu et al. (2010), Olasunkanmi, (2011), Balogun and Olatidoye (2012) and Sese et al
2014). This might be responsible for the relatively good performance of fish placed on MSM-
based diets.

The various treatment, protein in control and 25%MSM were effectively utilized by Clarias
gariepinds fingerlings, but less efficient at higher inclusion level, which may be as a result of
none or low anti-nutritional factors present, as the same pattern was observed i;l the report of -
Kakvx;i and Audu (2016) likewise in the report of Alegbeleye et al. (2005).

The inclusion of Mucuna seed meal were similar to that obtained in the control, as it did not
affect the carcass protein and proximate composition, as there were no significant differences in
the utilization of the test diets which conform to report of Kakwi and Audu (2016) that Mucuna
at 25% inclusion can be used to repléce soybean meal, as this also confon;n to reports of Eyo
(2001), Hossain et al. (2001), Fagbenro et al. (2003), Hasan et al. (2006), Davies and Gouveia
(2008) observed non-significant differences in the carcass protein contents of diets containing
boiled full-fat soybean or defatted soybean meal fed to Nile tilapia and Common carp.

Even though the fish growé well on MSM based diet, the high values of White Blood Cells and
neutrophil may indicate that feeding Mucuna Seed Meal to fish introduces some stressors into -

the body of fish.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.0: Conclusion

The results of this study on the effect of Mucuna seed meal on the growth performance, body
composition and haematology of Clarias gariepinus fingerlings revealed that 25% inclusion of

Mucuna seed meal can be included in the diet of Clarias gariepinus fingerlings.

)

5.1. Recommendations
Based on the results of this study, it is recommended that:
e Soybean meal can be replaced with MSM for up to 25% in the diet of Clarias gariepinus.

* More research should be conducted on processing methods that will improve the

utilization of Mucuna seed as a feed ingredient for fish.
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