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ABSTRACT

The efficacy of soaked Bauhinia monandra (Kutz) seed as a
replacement of dietary fish meal protein in the diet for Clarias
gariepinus was evaluated and the cost of feed compounded or
rather manufactured was also determined. The proximate analysis
of the diet (crude protein, crude fibre, ash, moisture content and
lipid) were determined according to Standard Methods of AOAC
(1980). The analyses were conducted in triplicate and all reagents
were of analytical grade. Data for each parameter were subjected
to one way analysis of variance (ANOVA), while means of various
results were compared at 5% level of significance. A preliminary
study was conducted to determine the best processing method that
reduced anti-nutrients to the minimum level without impairing
nutrients composition. Boiled, toasted and soaked seeds were
used. Bauhinia seeds soaked for 96 hours had least concentration
of anti-nutrients. The experimental diets were formulated to contain
soaked Bauhinia seed meal (SBSMgs) at levels of 0%, 25%, 50%
and 75% inclusion (Diets 1, 2, 3 and 4 respectively) with two diets
acting as control (Diets 1 and Diet 5). All diets were isonitrogenous
(40% crude protein) and isocaloric (3212kcal/kg). A 12-week
feeding trial was conducted using juveniles which were randomly
distributed into 12 improvised non-recirculatory and semi-flow
through indoor plastic tanks (52cm X 34cm X 33.5cm) at a stocking
rate of 10 fish per tank and three (3) replicates per treatment. The
experimental design was complete randomised. The fish were fed
at 5% body weight, twice daily. The initial percentage composition
of fish carcass was determined in relation to Crude Protein (CP),
Ether Extract (EE) and Ash (ASH). The initial carcass composition
for fish fed soaked Bauhinia seed meal (SBSMgs) were recorded
as CP (56.91%), lipid (12.77%), Ash (17.08) respectively. The final
fish composition indicated a general trend of increase in CP and
lipid which increased significantly (P < 0.05). The fish carcass
protein of all dietary treatments were higher than the initial carcass
protein, indicating that there was synthesis and increased tissue
protein production. The body fat in fish fed Diets-4 (75% SBSMgs)
and Diet-5 (100% Commercial feed Alltech® Coppens) were
significantly higher (P<0.05) than all other diets indicating
enhanced production of lipids in these groups of fish. The results
obtained from fish fed Soaked Bauhinia seed meal diets showed
that fish carcass ash content decreased with increase in crude
protein and lipid. The increased carcass protein in all the treatment
diets indicated that Bauhinia seed meal has the potential of
replacing fish meal. In terms of the relative costs of diets per unit
weight gain and protein gain, Diet-2 (25% SBSMgs) was most
economical and therefore could replace fish meal effectively
without adverse effects.
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INTRODUCTION

Research Problems

Conventionally, Fishmeal (FM) has been the major source of
dietary protein in fish feed formulations and manufacture
(Glencross et al., 2020; Balogun, 2016, Solomon et al., 2016;
Balogun, 2011). The preference for fishmeal component in fish diet
formulation is attributed to its high protein quality, balanced
Essential Amino Acid (EAA) profile, high palatability and presence
of growth indices which closely match fish requirement (Choi et al.,
2022; Zaman et al., 2022; Abowei & Ekubo, 2011; Arunlertaree &
Moolthongnoi, 2008).

In recent times, the high demand for fishmeal and its consequent
astronomic cost plus scarcity has propelled many fish scientists to
search for cheaper alternative protein sources (Balogun, 2011;
Radhakrishman et al., 2016) for its partial or full replacement
through unconventional sources in order to reduce feed cost
(Odetola & Eruvbetine, 2012; Mahboob, 2014; Mustafa, 2021).
Seeds of leguminous origin provide a promising alternative
(Olaniyi, 2009a ;2009b, Balogun, 2011; Balogun, 2016), one of
such seeds is Bauhinia monandra (Kutz) which has potential for
use in animal feed, fish inclusive, considering its crude protein
content of 33.09% and balanced amino acid profile/composition
(Anhwange et al., 2004; 2005).

The main and specific objective of this research was to evaluate
the potentials of using graded levels of Bauhinia monandra seed
meal as alternative protein sources in the diet of juvenile Clarias
gariepinus (Teugels), that may perhaps be cost effective.

Justification

Despite the fact that most non-conventional feedstuffs of plant
origin seeds inclusive are readily available with low cost
implications, their use in animal feed formulation is usually limited,
due to the presence of one or more endogenous anti-nutrients
(Udoessien and Ifon, 1992; Francis et al., 2001; Eyo, 2003; Umar
et al., 2016; Tamburawa, 2010, Sogbesan et al., 2006, Azaza et
al., 2009, Marie-Héléne et al., 2017). Non reduction or destruction
of these components by processing normally have adverse effects
on the nutritional value of the seeds (Yusuf et al., 2022). Bauhinia
monandra plants are readily available and there is no competition
between man and livestock for the seeds. The plants are found
existing in most places as ornamental plants. Large quantities of
Bauhinia monandra seeds are available during the fruiting season
throughout the savannah region of Nigeria, but underutilized since
they drop off to the ground from explosive dispersal from dehisced
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mature pods during the fruiting season. There is no documentation
regarding the use of processed seed of B. monandra in
compounding animal diet.

Lack of comprehensive compositional data regarding essential
nutrients and anti-nutrient compositions of the seed of several wild
indigenous plants have limited the prospects of their utilisation as
livestock feed in Nigeria. Anhwange et al., (2004;2005) reported
that the percentage composition of proteins, lipids, carbohydrates
and fibre in B. monandra were 33.09, 28.70, 21.45 and 3.25
respectively. The amino acid composition in form of lysine,
phenylalanine, leucine, isoleucine, methionine, valine, threonine
and cysteine were 2.86, 3.77, 2.13, 2.31, 1.54, 3.54, 2.70 and
1.11g/100g protein respectively. The seed also contain
11.5mg/100g phytate, 0.32mg/100g hydrogen cyanide, 6.0%
tannins and 2.05% saponins; and that based on the nutritional
component of Bauhinia seed it offers tremendous potentials as an
attractive substitute for conventional protein sources in the diet of
man and his livestock provided the toxicants in the seed were
adequately removed or reduced to a tolerable limit (Anhwange et
al., 2004; 2005).

The choice of Clarias gariepinus among other fish species was due
to the fact that the fish species is found in nearly all fresh water
bodies in Nigeria. They could be cultured in small water bodies and
they also have attributes of being good converters of feed
(FAO/IFAD, 1987). The fish are also cultured due to their tolerance
to low dissolved oxygen, rapid growth rate, acceptability of a wide
variety of food items, hardy and disease resistant, ability to spawn
in captivity and respond to induced breeding (Madu, 1995;
Sallenave, 2023; Adesulu, 2001; Omitoyin, 2007). The fish is in
high demand, highly priced, and with high economic returns either
as fresh or smoked/dried (Banyigyi et al., 2001).

The main thrust of this study was therefore, to compare the mean
proximate carcass composition of Clarias gariepinus juveniles fed
unconventional Bauhinia Seed Meal as against a conventional
commercial fish feed and to determine the suitability of Bauhinia
Seed Meal in reducing the over-head cost of feed input.

Aim and Objective

The aim of this study is to use soaked Bauhinia seed meal as
alternative protein sources to partially replace fish meal in the diet
of Clarias gariepinus (Teugels) and to evaluate its effects on mean
proximate carcass composition of the fish.

The specific objective of this work is to determine the mean
proximate carcass composition of Clarias gariepinus juveniles fed
with graded dietary levels of processed Bauhinia seed meal.

Hypothesis

The hypothesis of this work states that Clarias gariepinus shows
the same mean proximate carcass composition when fed different
levels of Bauhinia seed.

MATERIALS AND METHOD

Experimental Fish

Clarias gariepinus (Teugels) used in the experiment were obtained
from Bagiwa farms along Funtua-Gusau road, Katsina State. Three
hundred and fifty (350) Clarias juveniles were transported in two
(50litres) containers between 0700 and 0800 hours, to an outdoor
concrete tank (100cm x 150cm x 120cm) of the Department of
Biological Sciences, Ahmadu Bello University, Zaria, to acclimatise
for 14days prior to feeding trials.

Experimental Design

During acclimatisation, fish were fed with 42% crude protein of a
commercial feed (control diet) at 5% body weight twice daily. The
water temperature, pH and dissolved oxygen (D.O) were monitored
following the model of Arunlertaree and Rakyuttithamkul (2006).
The model range measured for physico chemical parameters in this

study were temperature 19.6°C-27.8°C (X 23.7), pH 7.3-8.7 (X

7.65), and D.O 3.4-6.8mg/l (X 5.1mg/l). Water in the outdoor
concrete tank was replaced every two days to remove nitrates,
ammonia and other toxins. At the end of the acclimatisation period,
the fish were introduced into non-recirculatory but flow through
indoor plastic tanks (52cm x 34cm x 33.5¢m). The experimental
design was a complete randomized design. A total of one hundred
and twenty (120) juvenile fish (mean weight 20+3g) were randomly
distributed into the tanks at a stocking rate of 10 fish per tank. The
twelve (12) tanks were assigned to four (4) treatments (control
inclusive) at the rate of one treatment per experimental diet with
three (3) replicates per treatment.

Experimental Diet

Bauhinia Seed Meal (SBSMgs) soaked for 96 hours in water
medium was used as protein source that progressively replaced
fish meal on an isonitrogenous (40% CP) and isocaloric
(3212Kcal/Kg) basis at graded inclusion levels of 0% (SBSMss),
25% (SBSMgg), 50% (SBSMgs) and 75% (SBSMss) in the ration
formulated. A fifth ration comprised of the Commercial fish diet
Alltech® Coppens which served as the reference diet (Table 1)
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Table 1: Gross Composition of Experimental Diets (%)
Dietary treatments

Ingredients Soaked B iz Seed Meal Repl Levels SBSMos (%0) Reference Diet
0% (Control Diet) 25% S0% T5% 100% Commercial Feed
(Alltech® Coppens)
Maize 25 18 8 3
Soyacake 12 21 31.65 3725
Wheat offal 595 375 1 -
Palm oil 4.0 3.20 5.0 5.0
Bone meal 1 1 1 1
Cassava 2 2 2 2
Fish meal 44 33 22 11
Bauhinia 0 11 22 33
Salt 0.3 03 0.3 0.3
Premix 025 0.25 025 0.25
DL-Methionine 20 22 24 26
Lysine 35 4.0 44 48
Total 100 100 100 100
Calculated nutrient composition analysis
Crude Protein % 40.00 40.00 40.00 40.00
Metabolizable Energy
(Kcal’/Kg) 3212 3208 3209 3206
Ether Extract % 4.69 450 488 5.01
Crude Fibre % 2352 2.59 281 3
Calcium % 1.82 1.68 L.77 1.80
Phosphorus % 127 1.17 L.01 1.12
Lysine % 5.09 5.01 511 5.09
DL-Methionine % 3.05 3.04 3.04 3.02
Feed Cost ¥ Kg 119.51 114.23 110.08 105.18 320

Composition per 25kg of Bio premix is Vitamin A 4,000iu; Vitamin
D 800,000iu; Vitamin E1 500mg; Niacin 10,000mg; Panthotenic
acid 3,500mg; Biotin 15mg; Vitamin B 10mg; Folic acid 200mg;
Chloric chloride 130,000mg; Manganese 60,000mg; Iron
15,000mg; Zinc 15,000mg; Copper 800mg; lodine 400mg; Cobalt,
80mg; Selenium 400mg; Antioxidant 40,000mg.

All vitamins and minerals included in the composition met the NRC
(1993) recommendations.

Fish Sampling

The total weight of fish per tank was determined immediately after
acclimatisation using an electronic top-loading Mettler Toledo
PB3002-S Precision Balance with a maximum capacity of 3100g
along with a readability/sensibility of 0.01g. Fish were weighed
biweekly until the experiment terminated. The biweekly weighing
allowed for adjustment of feeding levels for the subsequent weeks.

Physicochemical Parameters of Water

Water temperature and pH were measured weekly using HANNA
Combo pH/EC/TDS/C/PPM Tester Model: HI-98129 and HI-
987130 respectively, while dissolved oxygen (DO) was measured
using test kit (HANNA instruments model: HI-3810). Unconsumed
diets and faecal matter were siphoned off daily using an aquatic
gravel vacuum.

Biochemical Analyses of Feed and Fish Sample

Prior to the onset of the experiment, the proximate analysis of feed

Proximate Carcass Composition Of Clarias gariepinus

samples were determined using AOAC method (1980). On
completion of the experiment, eviscerated whole carcasses of the
entire fish population per tank/treatment were collected, dried and
ground into fine powder, subjected to proximate analysis. The
AOAC (1980) method was used to determine moisture content,
ash, lipid and crude fibre while nitrogen/crude protein contents of
the samples were determined as described by Pearson (1976).

Fish Feed and Feeding
Fish were fed twice daily (manually) at 5% total biomass per
treatment for 12 weeks

Statistical Analysis

Data obtained were pooled and subjected to one way analysis of
variance (ANOVA) at 5% level of probability. Least Significant
Difference (LSD) was used to compare the means.

RESULTS

Mean Proximate Composition of Soaked Bauhinia Seed Meal
There was no significant difference in the mean crude protein
values in soaked Bauhinia seed meal diets. The crude protein
content of Diet-5 (42.09%) was significantly higher (P<0.05) than
diets 1, 2, 3 and 4 which gave 40.00%, 40.15%, 39.60%, and
39.57% respectively. (Table 2)

(Teugels) Fed Different
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Proximate Diets

Composition (%) 0%SBSMgs  25%SBSMss 50%SBSMs 75%SBSMgs 100%
Commercial Feed
(Alitech® Coppens)

Dry matter (DM) 93.89 93.04 93.77 93.94 93.79

Ash (ASH) 4.90 4.08 4.38 3.89 5.85

Crude protein (CP) 40.00° 40.15° 39.600 39.570 42.092

Ether Extract (EE) 8.67 8.11 8.51 8.72 8.99

Crude fibre (CF) 2.16 4.09 414 415 250

Nitrogen free extract 38.16 36.61 37.14 37.61 34.36

(NFE)

SED+ 0.008 0.006 0.004 0.004 0.010

LSD (P<0.05) 0.026 0.024 0.022 0.023 0.028

Values with the same superscripts in the same row are not
significantly different (P > 0.05) LSD.

Key: LSD= Least Significant Difference, SED = Standard Error of
Difference, SBSMgs = Soaked Bauhinia Seed Meal

The initial percentage composition of fish carcass was determined
in relation to CP, EE and Ash. The initial carcass composition for
fish fed soaked Bauhinia seed meal (SBSMgs) were recorded as
CP (56.91%), lipid (12.77%), Ash (17.08) respectively. The final
fish composition indicated a general trend of increase in CP and
lipid which increased significantly (P < 0.05). These trends were
similar to that obtained in fish fed locust meal with the exception of
Ash content which had no particular trend in fish fed Bauhinia seed
meal and Locust meal diets (Table 3).

The final fish carcass composition indicated that CP increased in
all the diets compared to the initial carcass value (56.91%) of all
the treatments. There were significant differences (P<0.05) in the
protein contents of the fish fed the five diets. Diet-1 was highest
69.02% followed by Diet-5 (67.88%), Diet-2 (67.60%), Diet-3
(66.74%) and Diet-4 (62.16%) respectively.

The percentage lipid content of all the treatment groups were
significantly higher (P< 0.05) than the initial lipid content (12.77%).
There were significant differences (P<0.05) in the lipid contents of
the fish fed experimental diets. The highest lipid content was
recorded in Diet-5 (15.01%) followed by Diet-4 (14.65%), Diet-3
(14.58%), Diet-1 (13.89%) respectively. The least was in Diet-2
(13.62%).

The percentage Ash content of the initial carcass was higher
(17.08%) than the final carcass contents in all the experimental
diets. There were significant differences (P<0.05) in percentage

ash content of the fish fed the five diets. The highest Ash content
was recorded in Diet-5 (16.50%), Diet-1(16.39%), Diet-2 (16.01%),
Diet-3 (15.07%) the least ash content was obtained in Diet-4
(14.83%). It decreased in all the diets with the exception of Diet-5.

Table 3: Mean carcass composition (%) of Clarias gariepinus fed
graded levels of soaked Bauhinia seed meal

Param
Diets eters Crude Ether
(%) Protein (CP)  Extract
Ash (EE)
Initial composition 17.082  56.91f 12.771
0%SBSMgs 16.39¢  69.022 13.89¢
25%SBSMs 16.01¢  67.60¢ 13.62¢
50%SBSMgs 15.07¢  66.744 14.58¢
75%SBSMgs 14.83F  62.16¢ 14.65°
100% Commercial 16.50° 67.88°P 15.012
FeedAlltech®
Coppens
SED + 0.016 0.019 0.014
LSD(P<0.05) 0.039 0.049 0.035

Values with the same superscripts in the same column are not
significantly different (P > 0.05) LSD.

Key: LSD= Least Significant Difference, SED = Standard Error of
Difference, SBSMgs = Soaked Bauhinia Seed Meal
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Least Cost Analysis, Economy of Weight Gain (EWG) and Economy of Protein Gain (EPG)

Table 4: Economy of Weight Gain and Protein Gain

Parameters Diet-1 Diet-2 Diet-3 Diet-4 Diet-5
0%SBSMgs  25%SBSMes  50%SBSMes  75%SBSMes  100% Commercial

Feed Alltech®
Coppens

Cost/ #/kg of 119.510 114.23¢ 110.08¢ 105.18¢ 320.00a

experimental diet

Cost of feed ®Rfunit 1.912 5.39¢ 8.79 8.644 4.40°

weight gain (g)

Cost of feed ®Rfunit 9.872 16.87° 9.902 47.81¢ 29.30¢

protein gain (g)

SED+ 0.006 0.007 0.017 0.011 0.073

LSD (P<0.05) 0.019 0.021 0.050 0.030 0.205

Values with the same superscripts in the same row are not significantly different (P > 0.05) LSD.
Key: LSD= Least Significant Difference, SED = Standard Error of Difference, SBSMgs = Soaked Bauhinia Seed Meal

Diet-4 had the least production cost of #105.18/kg followed by
Diet-3 with #110.08 and Diet-2 with #&114.23. The most expensive
diets were the reference and control diets which had #320.00 and
#119.51/kg as production costs respectively (Table 4).

Diet-1 had the least and best EWG value of }1.91 followed by Diet-
5 (reference diet) 100% Commercial Feed Alltech® Coppens
(4.40) and Diet- 2 (W5.39) respectively. The most uneconomical
diets were Diet-3 (N8.79) and Diet-4 (N8.64) (Table 4).

In terms of economy of protein gain Diet-1 (%9.87) and Diet-3
(9.90) were the most economical followed by Diet-2 which had
EPG value of :16.87 (Table 4). The most uneconomical diet was
Diet-4 followed by Diet-5, the reference diet.

DISCUSSION

The mean proximate composition of the experimental diets
obtained from the laboratory analysis is at variance with that of the
computer calculated report of this same study which gave a 40%
CP for all the diets as desired implying that there was no significant
difference (P>0.05) among the diets. However, between
treatments there was significant difference (P<0.05) in mean
proximate composition of experimental diets in relation to the 40%
CP, the experimental diets of this study ranged between 39.57%
and 40.15% which is within the acceptable range of +2, standard
variation in such types of prepared feeds (Agboola, 2004).
According to Lall (1991) and Fasakin et al. (1998) linear
programming offers considerable potential in the development of
“least cost formulation” of fish feed. However, wide fluctuations
occur in the composition of feeds ingredients due to seasonal and
geographic variations, thus formulation should be modified
accordingly since physical characteristics, milling and composition
of the feed ingredients may have significant effect on the
processing and quality of finished feed.

The crude lipid content of the diets ranged between 8.11 and 8.99
%, this value is within the acceptable standard lipid requirement of
most tropical fishes (Adikwu, 2003).

The result of the carcass composition after feeding trial experiment
indicated that crude protein values of all the diet treatments were
significantly higher than the initial CP (P<0.05). Nwanna and
Bolarinwa (2001) indicated that the crude protein and lipid contents
of the African catfish increased after feeding trials. It also agrees

Proximate Carcass Composition Of Clarias gariepinus

with the findings of Arunlertaree and Moolthongnoi (2008) who
reported that final protein in experimental fish carcass was related
to the percentage of lipid content in carcass. The fish carcass
protein of all dietary treatments were higher than the initial carcass
protein, indicating that there was synthesis and increased tissue
protein production, thus the growth of fish was not due to increase
in weight only as reported by Fuller (1969); Ipinloju and Faturoti
(1999) and Banyigyi et al. (2001). Fish fed the control diets (Diet-1,
100% fish meal and Diet-5, 100% Commercial Feed Alltech®
Coppens) had significantly (P<0.05) higher carcass protein
(69.02% and 67.88% respectively) than those fed the experimental
diets containing graded levels of soaked Bauhinia seed meal which
indicated that the control diets were superior in terms of crude
protein due to their relatively high amino acid profile.

The lipid profile (ether extract) in fish fed Diets-4 (25 fish meal and
75% soaked Bauhinia seed meal) and Diet-5 (100% Commercial
Feed Alltech® Coppens) were significantly higher (P<0.05) than all
other diets indicating enhanced production of lipids in these groups
of fish. Lipid has been associated with increased efficiency of
metabolism (Aderolu et al., 2010).

The results obtained from fish fed on Soaked Bauhinia seed meal
diets showed that fish carcass ash content decreased with increase
in crude protein and lipid. Nwanna and Bolarinwa (2001) reported
that ash and moisture contents of African catfish decreased after
feeding trials while the crude protein and lipid contents increased.
The ash content of the control diets which were however
significantly higher(P<0.05) than the experimental diets imply
higher retention of ash which could be attributed to high efficiency
and high nutrient contents associated with fish meal. Since the
commercially formulated diets also have been noted for
established high nutritive composition (ash inclusive) the high ash
retention values obtained in the groups of fish fed the control diets
is expected. In terms of relative cost of feed per unit of biomass
yield, Diet-2 (25% Bauhinia seed meal) was the most economical.
However, in terms of economy of protein gain Diet-3 (50% Bauhinia
seed meal) was the most economical followed by Diet-2 (25%
Bauhinia seed meal), which was the cheapest. The increased
carcass protein in all the treatment diets indicated that Bauhinia
seed meal has the potential of replacing fish meal in the diet of

(Teugels) Fed Different

Dietary Levels Of Bauhinia monandra Seed Meal

1059


https://dx.doi.org/10.4314/swj.v19i4.21
http://www.scienceworldjournal.org/

Science World Journal Vol. 19(No 4) 2024
www.scienceworldjournal.org

ISSN: 1597-6343 (Online), ISSN: 2756-391X (Print)
Published by Faculty of Science, Kaduna State University

https://dx.doi.org/10.4314/swj.v19i4.21

Clarias gariepinus (Teugels) with particular reference to 25% and
50% Soaked Bauhinia Seed Meal inclusion levels.

Conclusion and Recommendations

The increase carcass protein in all treatment diets indicated that
Bauhinia seed meal has the potential of replacing fishmeal in the
diet of Clarias gariepinus. The present study has therefore shown
that replacement of fish meal with between 25-50% Soaked
Bauhinia seed meal (SBSMgs) can be recommended for optimal
protein synthesis in Clarias gariepinus in situations where fishmeal
is expensive and not readily available.

REFERENCES

Abowei, J.F.N. and Ekubo, A.T. (2011). A Review of Conventional
and Unconventional Feeds in Fish Nutrition. British
Journal of Pharmacology and Toxicology 2(4): 179-191.

Aderolu, A.Z; Seriki, B.M; Apatira, A.L. and Ajaegbo, C.U. (2010).
Effects of Feeding frequency on growth, feed efficiency
and economic viability of rearing African Catfish Clarias
Gariepinus (Burchell, 1822) Fingerlings and Juveniles,
African Journal of Food Science, 4(5):286-290.

Adesulu, E.A. (2001). Pisciculture in Nigeria: Essential Production
Information. Eternal CommunicationsLtd., 120Pp.

Adikwu, LA. (2003). A review of Aquaculture Nutrition in
Aquaculture Development in Nigeria, In: Eyo, A.A. (ed)
National workshop on fish feed development and
feeding practices in Aquaculture, FISON, NIFR, FAO-
NSPFS pp 31- 40.

Agboola, E.O. (2004). The Utilization of Castor Seed (Ricinus
Communis L.) by Clarias gariepinus (Teugels) and
Oreochromis  niloticus ~ (Trewavas)  fingerlings.
Unpublished M.Sc Thesis 84pp.

Anhwange, B.A, Ajibola, V. O., and Oniye, S. J., (2004). Amino acid
composition of the seeds of Moringa oleifera (Lam),
Detarium microcarpun (Guill and Sperr) and Bauhinia
monandra (Linn.). Chemclass Journal, 1:9-13.

Anhwange, B.A, Ajibola, V. O., and Oniye, S. J., (2005). Nutritional
Potential of the Seeds of Bauhinia monandra (Linn).
Journal of Food Technology 3 (2); 204 - 208.

AOAC (1980). Official Methods of Analysis 13" Edition, Association
of Official Analytical Chemists Washington DC. pp 291
- 858.

Arunlertaree, C. and Moolthongnoi, C. (2008). The use of
fermented feather meal for replacement fish meal in the
diet of Oreochromis niloticus. Environmental and
Natural Resources Journal 6(1): 13-24.

Arunlertaree,C. and Rakyuttithamkul, E.K.(20086).Utilization of
Fermented Feather Meal as a Replacement of Fish
Meal in the Diet of Hybrid Clarias Catfish. Kasetsart J.
Nat. Sci.40 : 436 — 448

Azaza, M.S., Wassim, K., Mensi, F., Abdelmouleh, A., Brini, B.,
Kraiem, M.M. (2009). Evaluation of faba beans (Vicia
faba L. var. minuta) as a replacement for soybean meal
in practical diets of juvenile Nile tilapia Oreochromis
niloticus. Aquaculture 287, 174-179.

Balogun, B.I. (2011). Growth Performance and Feed Utilization of
Clarias Gariepinus (Teugels) Fed Different Dietary
Levels of Soaked Bauhinia Monandra (Linn) Seed Meal
and Sun-Dried Locust Meal (Schistocerca Gregaria)
Ph.D Thesis..

Balogun, B.I. (2016). Growth Performance and Feed Utilization of
Clarias gariepinus (Teugels) Fed Different Dietary
Levels of Soaked Bauhinia monandra (Kutz) Seed
Meal. Journal of Food Research. Canadian Center of
Science and Education. Vol.5(1): 97-106.

Banyigyi, H. A., Oniye, S. J., Balogun, J. K., and Auta, J. (2001).
Feed utilization and growth of juvenile catfish (Clarias
gariepinus) fed heat treated Bambara groundnut [Vigna
susterranea Verde, (L)] meal. Journal of Tropical
Biosciences, 1(1):55-61.

Choi, W.; Hamidoghli, A.; Rivero, C.J.; Bae, J.; Lee, S.; Lee, B.J,;
Hur, S.; Han, H.; Choi, Y.H and Bai, S.C. (2022). Animal
and plant proteins as alternative ingredients in diets for
sub-adult olive flounder Paralichthys olivaceus at farm
conditions. Aquac. Res. , 53,2739-2749.

Eyo, A. A. (2003). Fundamentals of fish nufrition and diet
development: An overview. Proceeding of national
workshop on Fish Feed Development and feeding
practices in Aquaculture.

FAO/IFAD (1987). Nigeria, Small-scale Fisheries Development
Projects. Preparation Report. Annex 2.freshwater
aquaculture development. Reports of the FAO/IFAD
Cooperative programme investment centre no 77/87
IFNIR 23, 11 June 1987.

Fasakin, E.A.; Balogun, A.M.; Daramola, A.G. and Olorunfemi,
T.0.S. (1998). Utilization of water farm (Azolla africana)
and Duckweed (Spirodela polynliza) in fish-feed
formulation: A linear programming analysis Applied
Tropical Agriculture 3(2) 129-133.

Francis, G., Makkar, H. P. S., and Becker, K. (2001). Anti-nutritional
factors present in plant-derived alternate fish feed
ingredients and their effects in fish. Aquaculture,
199:197-227.  http://dx.doi.org/10.1016/S0044-8486
(01)00526-9.

Fuller, M.F. (1969). Climate and Growth In: E.S Hafez and |.A Dyer
(Eds.) Animal Growth and Nutrition. Lea and Febiger.
Philadelphia, pp82-105.

Glencross, B.D.; Balily, J.; Berntssen, M.H.; Hardy, R.; MacKenzie,
S and Tocher, D.R. (2020). Risk assessment of the use
of alternative animal and plant raw material resources
in aquaculture feeds. Rev. Aquac 12, 703-758.

Ipinloju, J.K.and Faturoti, E.O. (1999). Growth, body composition,
nutrient utilization and skin pigmentation of juvenile
orange koi carp (Cyprinus Carpio) fed diets with varying
level of Pusarium flower petal meal. Journal of Food
Technology, 3(2):204-208.

Kim, J.; Cho, S.H.; Kim, T. and Hur, S.W.(2021). Substitution effect
of fish meal with various sources of animal by-product
meals in feed on growth, feed utilization, body
composition, haematology and non-specific immune
response of olive flounder (Paralichthys olivaceus,
Temminck andSchlegel, 1846). Aquac. Res. 52, 2802—
2817

Lall, S.P. (1991). Concepts in the formulation and preparation of a
complete fish diet. P. 1-12. W.S.S. De Silva (ed.). Fish
Nutrition research in Asia. Proceeding of the fourth
Asian Fish Nutriion workshop. Asian fish Society
Special Publication Asia Fisheries Society, Manila,
Philippines 5:205p.

Proximate Carcass Composition Of Clarias gariepinus (Teugels) Fed Different
Dietary Levels Of Bauhinia monandra Seed Meal

1060


https://dx.doi.org/10.4314/swj.v19i4.21
http://www.scienceworldjournal.org/

Science World Journal Vol. 19(No 4) 2024
www.scienceworldjournal.org
ISSN: 1597-6343 (Online), ISSN: 2756-391X (Print)

Published by Faculty of Science, Kaduna State University

Madu, C. T. (1995). The status of fish hatcheries and fish seed
(fingerlings) production in Nigeria. In:Report of National
Aquaculture Diagnostic Survey, National Institute for
Fresh Water Fisheries Research (NIFFR), New Bussa,
Nigeria, 13-34.

Mahboob, S. (2014). Replacing Fishmeal with a Blend of
Alternative Plant Proteins and its Effects on the Growth
Performance of Catla and Hypophthalmichtys Molitris.
Pakistan Journal of Zoology 46: 747-752.

Marie-Héléne. O., Julien, G., Hervé, D., Nicolas, B., Patrick, Q. and
Jean, H. R. (2017) Effects of dietary tannin on growth,
feed utilization and digestibility, and carcass
composition in  juvenile  European  seabass
(Dicentrarchus labrax L.). Elsevier B.V. Aquaculture
Reports 6: 21-27

Michael, K.G. and Kolapo, A.(2017).Effects of Replacing Fish Meal
with Grasshopper Meal in the Diet of C. Gariepinus
(Burchell, 1822) Fingerling. Nigerian Journal of
Fisheries and Aquaculture, 5(1): 1-9

Mustafa, A.M. (2021). Effects of replacement of fishmeal with other
alternative protein sources in the feed on hydrochemical
and technological parameters in African Catfish Clarias
Gariepinus. AACL Bioflux 14(3):1524-1533

NRC.(1993). Nutritional requirements of fish ( Nutrient
requirements of domestic animals). National Research
Council. National Academy Press, Washington, D.C
pp114.

Nwanna, L.C and Bolarinwa, T.0. (2001). Effect of different dietary
oils in growth and Economic performance of Tilapia
(Oreochromis niloticus) (L) Proceeding of Fifth
International symposia on Tilapia in Aquaculture
(ISTA.V) Rio de Janeiro, Brazil, pp127-236.

Odetola and Eruvbetine (2012). In: Olawepo, K.D., Banjo, O.T.,
Jimoh, W.A., Fawole, W.0., Orisasona, O. and Ojo-
Daniel, A.H. (2014) Effect of Cooking and Roasting on
Nutritional and Anti-Nutritional Factors in Kenaf
(Hibiscus Cannabinus L.) Seed Meal. Food Science
Quality Management 24:5.

Olaniyi, C.O., Aderinola, O.A., Rafiu, T.A., Akande, T.O. and
Okunola, D.O. (2009b). Growth performance and
nutrient utilization of Clarias gariepinus fed locust bean
seed meal. In: Proceedings of 14 Annual Conference,
Animal Science Association of Nigeria (ASAN), pp. 550~
552.

Olaniyi, C.0., Bini Omote, T and Gbadamosi, M. (2009a). Growth
Performance and Nutrient Utilization of Clarias
gariepnus fed processed Mucuna seed meal. In:
Proceeding 34 Annual Conference, Nigerian Society for
Animal Production, pp. 222-225.

Omitoyin, B.O. (2007). Introduction to Fish Farming in Nigeria,
Ibadan University Press. 1¢t edition. 90pp.

https://dx.doi.org/10.4314/swj.v19i4.21

Pearson’s, D. (1976). The Chemical Analysis of Foods, 7™ Edition
Church- hill Livingstone, Edinburgh, pp 484-49.

Phengnuam, T. and Suntornsuk, W. (2013). Detoxification and
Anti-Nutrients reduction of Jatropha curcas seed cake
by Bacillus Fermentation. Journal of Bioscience and
Bioengineering 115(2), 168-175.

Sallenave, R. (2023). Understanding and Preventing Fish Kills in
your pond. Retrieved from
https://pubs.nmsu.edu/_w/W105/Index.html.

Sogbesan A.O., Adebisi, AA., Falaye B.A., Okaeme B.N. and
Made C.T. (2006). Some aspects of dietary protein
deficiency diseases in semi-intensive cultured fishes. A
review Journal of Arid Zone fish. 2(1): 80-89.

Solomon, S.G., Okomoda, V.T. and Torkor, E.F. (2016). Growth
Performance of Clarias Gariepinus Fingerlings Fed
Jatropha Curcas Kernel Meal. International Journal of
Aquaculture 6 (1): 1-6.

Tamburawa, M.S. (2010). Effect of Locustbean Seed Meal Diets on
the Performance and Carcass Characteristics of Broiler
Chickens A Ph.D Research Proposal, Presented at the
Postgraduate Seminar Series of the Department of
Animal Science, Faculty of Agriculture, Ahmadu Bello
University (A.B.U.) Zaria. 15pp.

Udoessien, E.l.and Ifon, E. (1992). Chemical Evaluation of some
antinutritional constituents in four species of yam.
Tropical Science, 32:115-119.

Umar, J. Auta, J; Oniye, S.J. and Bolorunduro, P.l. (2016). Growth
and Economic Performance of African Catfish. Clarias
Gariepinus (Burchell, 1822) Juveniles to imported and
Local Feeds in Floating Bamboo Cages. International
Journal of Fisheries and Aquatic Studies,4(2):221-226.

Yusuf, A.l; Oniye, S.J; Adelanwa, E.B; Imodagbe, M.O and Umar,
R.(2022). Growth Performance of Clarias Gariepinus
(Burchell, 1822) Fed varying substitution levels of Fish
Meal with Cattle Hoof Meal. Dutse Journal of Pure and
Applied Sciences, 8(3b):149-162.

Zaman, M.F.U.; Li, R. and Cho, S.H. (2022).Evaluation of Meat
Meal as a Replacer for Fish Meal in Diet on Growth
Performance, Feed Utilization, Chemical Composition,
Hematology, and Innate Immune Responses of Olive
Flounder (Paralichthys olivaceus). Fishes 7,343.
https:/doi.org/10.3390/  fishes7060343  accessed
March, 2023.

Proximate Carcass Composition Of Clarias gariepinus (Teugels) Fed Different
Dietary Levels Of Bauhinia monandra Seed Meal

1061


https://dx.doi.org/10.4314/swj.v19i4.21
http://www.scienceworldjournal.org/
https://pubs.nmsu.edu/_w/W105/Index.html
https://doi.org/10.3390/

