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ABSTRACT

Seven experimental diels, formulated using lima bean (Phaseolus lunatus L.)

groundnut (Arachis hypogeae, L.) and soyabean (Glycine max L.) proteins were

mixed in varying proportions to supply 23% CP for starter and 20% CP for finisher
diels. The diets were chemicaly analysed and fed broiler chickens for 8 weeks to
determine which one could support growth adequately. Commercial guinea feeds
starter and finisher diet served as control.

Chemica analysis result reveadled that most of the diets had protein content
below the calculated 23% CP and 20% CP in starter and finisher diets. The diets
with soyabean mea had the highest crude protein compared to other experimental
diets without soyabean meal. All the experimenta diets were not deficient in al the
analysed essential amino acids. The energy given food (total digestible carbohydrate
plus fat) in the experimental diets were higher than the control diet. Experimenta
diets with lima bean meal, groundnut mea and groundnut and lima bean med had the
highest energy given food.

The crude ash and fibre content were lower than control diet with groundnut
meal diets recording the highest fibre content among the experimental diets.
Digestibility of al the experimental diets was generaly high.

The birds fed experimental diets consumed significantly less (P<0.05) food
than the ones fed control diets. Birds fed with experimental diets with higher energy-
giving food (diet 1, 3 and 5) had the lower food consumption rate and the food
consumption rae increases with increase in the age of the birds except week 5.

In terms of weight gain, FCR and PER, the birds fed diet with soyabean meal,
soyabean and lima bean meal, and soyabean, groundnut and lima bean meal (diet 2,
4, 6 and 7) had the best result. Their weight gain does not indicate significant
difference (P>0.05) compared with the one fed control diet while that of lima bean
meal, groundnut meal and groundnut and lima bean mea (diet 1, 3 and 5) shows a

significant difference (P< 0.05).
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1.0

CHAPTER ONE

INTRODUCTION

Performance n the context ol this work refers w changes in weight
ol birds (rate of growth) in response to the seven experimental diets fed them
compared with that of the control diet,  However, physiological studies have
produced a large body of nformation regarding the major processes of

srowth.  Some knowledge of these facts are obviously essential  tor

“understanding ol the nutritive requirement involved and how they can be met.

According 1o David (1970) adequate nutrition of broiler chicks requires
a knowledge of the gquantitative nutrient requireients at vartous stages ol the
crowth and for various physiological functions. The knowledge of the feeding
behaviour of the animal, and the gquantitative distribution ol the essential
nutricnts in the feeding matertals which can be used is also umportant.  These
kKind of informaton are necessary o achieve maximum  biological and
cconomic efficiency in the use of nutritional vesources.  Consideration of this
mtormation will become even more unportant as problems ol world food
supply and the upgrading of human nutrition become increasingly urgent in the
years ahead.

The rapid expansion ol the hivestock industries depends 10 a large
extend on the availability of good quality foods and at reasonable, cheap
prices.  This is particularly true ol monogastric species such as poultry and
pigs whose performance depend on the use of concentrated balance raticn

{Duiru, 1993).



According o Ravindran (1995) food represents the major cost of
poultry production and often accounts for 60 - 65% ol birds production cost
under small farm conditions. Consequently, ever rising ingredient prices
remains the greatest single item determining the profit margins i poultry
larming in tropical developing countries. In these countries the situation is
exagoerated by the heavy dependent on imported conventional feeding-stufls
and as a result, prices of poultry dicts are subject (o external fluctuations.
The most appropriate strategy for these countries is likely 10 be the
development of dietary formulations which allow locally available new
ingredients to be used.  Such an approach would reduce food cost as well as
the dependency (o import nevs materials,

Legume seeds are important as valuable protein sources lor farm
animals, particularly the monogastric species.  Soyabean and groundnut have
played a significant role in sustaining the poultry industry in most of the
advanced countries of the world, such as United State of America, Great
Britain and Canada. Commercially processed soyabean meal and groundnut
have been used as a primary protein source Otfiong (1979).

In Nigeria, although soyabean, lima bean and groundnut are produced,
hitle attention is paid to commercially processing ol sovabeai, groundnut and
Hma bean meal,  As a result, large quantities of fulftat soyabean, groundnut
and lima beans may be available for use v poultry feeds. It is therefore,
worthwhile to assess the nutritionai value of the seed of this leguminous

plants.
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1.2

Statement of the Problen::

This rescarch was carried out to {ind out how broiler chicks respond
to dict in which {ullfat lima bean, soyabean and groundnut are the major

sources of protein. ln particular,

a how do broiler respond to diet with fulifat lima bean as major source
of protein? )

b. fullfid soyabean as myjor source ol protein?

c. fullfat groundnut as major source of protein?

'd. tullfa¢ lima bean and soyabean as the major sources of protein?

e. fullfar lima bean and groundnut as major sources of protein?

f. fullfat groundnut and soyabean as major sources of prolein? and lastly,

£, a diet with {ullfat lima bean, soyabean and groundauts as the major

sources ol protein?

This research was carried out te find out how lood consumed s related
to weight gained in all the seven experimentat and control diets.  Arc the diets
digestible? How efficient is the protein and the entire food consumced by the
broilers? What are the level of wmino acid, crude proiein, crude fat, fibre,
moisture, ash and nitrogen free extract ol the diet wsed in the experiment?

Research Justilication:

Animals are a significant source of food particularly of igh quality
protein, mineral, vitamin and microsutrients for majority of African people.
The minimuwm crude protein intake of 65 grams by an average Nigeria for a
healthy living should include 28 grams from animal sources in order to obtain

the desived net protein utilization (NPU) value for the ingested crude protein,



[t is now a common experience throughout the country that with every passing
year, the gap between food requirements and supplies with particular reference
(0 animal production is widening at an uncontrollable rate (Oyenuga 1975).

According to Omonona and Udeh (1999) there have been a wide gap
between the FAO recommended  quantity of animal protein intake (35
grammes per person per day) and the actual intake (7 grammes per person per
day) in Nigeria (FAO, 1985) and this could be attributed 10 several lactors.
One ol which is chains of problems assoclated with the distribution ot the
animal protein sources which translates to high cost of these commoditics.
And without commensurate rise in income of consumers, these products arc
less consumed compared o (he plant sources of protein which are relatively
cheaper.

The use of lima bean, soyabean and groundnut in formulating ration
for broilers will increase their production which will in turn make animal
protein available in human diet. 1t will help to ¢lose the widening food and
animal protein gap between needs and production. The availability of meat
{rom broiler chickens will also reduce the effect of animo acid deficiency that
is associated with plant profein sources and cereal-based diet we usually
consumed. The problem associated with protein deficiency in our diet like
Kwashiorkor in children may become a thing of the past with increase in
broilers production.

According 1o Onabid (1992) dealers in poultry feed in Africa, who
supply laboratory animal feed can no longer sock them, while those who are

able o import some, <ell them at exorbitant price. The situation is such that



local {eed manulacturers only produce on request and usvally in very small
quantitics, since production cost is very high and denand [or laboratory feed
is scanty.

Since poultry feeds arc very costly and production is low due 10 bigh
cost. the Tormalation of this feed using locally available soyabean, groundnut
and lima bean will save cost. 1t will also enhance e availabitity of l'ccds
which will in wrn promote the development of the poultry dustry.

Mani (1983) stressed that, although scicice tcaching involves the
i_mp'.u‘ling ol organised body of knowledge, the  Process of acquiring this
knowledge must be sound and relevant. For biology to be relevant to our
students, the usc of indigenous materials  and available biological life
specimnens should be encouraged. Onabid (1992) also stressed that science
cducation 0 African Countries are faced with problems nl‘. providing relevant
teaching materials as well as biological specimens for their cver increasing
students and also for purposes of demonstration rescareh and exhibition. They
can o longer afford © continue to import all the biological specimens they
necd.

I (he demand Lor the life aimals lor the purposes of demonstration,
research and exhibition in our institutions must be catisfied in the ncar future,
a cheap and practical alterpative teeding method must be found. Oune possible
solution is the cvatuation of casily available Jocal foods as sgilable alternative
o present commercial feeds. This will create dependence on local products
and puarantee feed availability, and also help (o conserve our forcign

exchange carning.
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ITowever, no studies have heen reported an the utilization of fullfat
lima bean and a combination of fulltat lima hean, soyabean and groundnut on
broiler production. It is therefore, necessary to assess the nutritional value of

these legumineus plants seeds.

Research Objective:

The general aim of this study i to monitor the growth response of
young broiler chicks fed artificially with various level of fullfat lima bean,
fufllat proundnut and fulifat soyabean as the major protein sources, On the
basis of their growth response, identify the best formulations that support
maximum growth of the young broilers.

The specific bhjectives arc as tollows:

To update information on the nutrients level of COI'ﬂIﬁ[)I\ feed ingredient that
can be used for rearing broilers in Nigeria,

To determine the best level of fullfat soyabean, (uilfat ima bean and fulifac
groundnut that would promote the growth of broilers,

Identify the relationship between food consumed by broilers and their weight
increase.

Determine the digestibility of the diflcrent formulated diets.
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2.1.1

CHAPTER TWO
LITERATURE REVIEW

Lima Beans (Phascolus Iunatys 1..)
Chemical composition:

The lima bean Phascolus lunatus belong o the Family Leguminosac -

David and Adam (1988). Somgc authority separate it into two species namely

P. limensis (Syn._P. lunatus F. macrocarpus), the lima bean, which was

4

considered perenial.  The species are completely inlcrfértilc, it is better to
follow Mackie (1943) and regard it as single species_P. Junalus_ (Purseglove
1974).

According to Purseglove (1974) the dried pulse contains about 12.6%
water, protein 20.7% ash 3.8%, carboliydrate 57.3%, tibre 4.3%, fat 1.3%.
The green beans contain about 66.5% water, protein 7.5%, tat 0.8%,
carbohydrate 22.0%, fibre 1.5% ash 1.7%. Lima bean is a good source of
protein with a high lysine content, good sources of energy and phosphorus but
with a low calcium content (McDonald ¢t.al., 1987). They stated that lima
bean have litile or no carotene or vitamin C bul may contain sighificant
amounts of thiamin, macin and riboflavin. McDonald ci al {(1987) also stated
that beans high Lysine content is similar to that of fish meal protein but have
low level of cystine and methionine which are important in the diets of poultry
owing Lo the demands of featbering.

The mineral composition of Phascolys lunatus is similar to that of

cereals and oil seed residues, with high phosphorus and low calcium, little or

no sodium or chlorine and is a poor source of manganese (Purseglove. 1974),



According to McDonald et. al. (1987} beans are used in the diets of all classes
of farm animals. Traditionally they have been little used in poultry diets but
present evidence ndicates that held beans can be used to replace soyabean
meal provided adequate methionine supplementation 1s practiced.

LLima bean Phascolus lunatus, in common with other grain legumes,

contain various compounds which when consumed by amimals and man may
result in a reduction in the nutritional value compared with that predicted from

the ammo acid profile (Ologhobo et. al. {993) Phascolus lunatus contains

cyanogenctic glucoside phaseolunatin (Purseglove 1974, Ologhobo et al, 1984,
McDonald et al, 1987)  which is extremely toxic when hydrolysed.
(McDonald et al. 1987). Phaseolus lunatus contains lectins (Aletor 1984), and
protease mhibitor (Ologhobo and Fetuga 1983) all of which are potential
antimutribional lactors.,

Several studies indicate that both autoclaving (Ologhobo and Fetuga
[983) and extrusion (Apata [989) of bean meal significantly improved us
nutritive value.  Similar resulis have been reported it seed coat is excluded
from animal diets (Marguardl and Campbell, 1989). Purseglove (1974) and
David and Adams, (1988) reported that boiling i water can remove the
hydrocyanmic acid from the seeds of limabean.

Ologhobo et.al, (1993). demonstrated the effect of raw and
soaked/boiled limabean. With the exception of brotler chicks ted on the diet
containtng soaked/boiled lima bean, growth was severely hindered in chicks
fed on diets comaining raw lima bean and lima bean tfractions Ologhobo er.

al., (1993) also observed that relative weight of the Kidney, small intestine
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containing raw lima bean and fraction containing high concentration of anti-
nutritional factors whereas there were no differences in the weights of these
organs in soaked lima bean dict fed birds.

The inelusion of raw lima hean. base-soluble protein acid, soluble
protein defatted limabean and other extracted meal in the dicts tor growing
chicken was showi 10 produce serious histopathological change within lhl-:
livers, Kidneys, pancrease, splecn and lungs (Ologhobo ¢t. al., 1993). Inline
with the literature reviewed, lima bean have to be properly processed 10
remove (he antinutritional factors and supplemented with ingredients that will
correct the deficiencies.

In Africa and Burma the lima bean is grown lor its dried shelled beans. in
United States the large white butter ban varietics are [avoured although [resh
green beans are often canned or frozen David and  Adam (19838).
Soyabean (Glycine max L.)

Conposition of soyabean:

The soyabean 1s & member ol the Lunnly legumisac and sublamily
papolionoidie. Cultivated soyabean  have been known by several hotanical
names but in 1948, Ricker and Morse presented cvidence that the correct
botanical name should be Glycine max (L) Their conclusion have been used
almost exclusively in ccienetific literatures, 1S cultivated in many arcas of
the world, from the wopics to the femaperate reglons. At present the World

production of soyabean amounts 10 100839000 tonnes Asicdu (1989).



The average proximate composition ol soyabean 38% crude protein for
fullfat, 21% oil, 34% carbohydrate and 5% ash (Kawamura 1967 and Aduku
1993), Soyabean meal is gencrally regarded as one of the best sources of
protein available to other plant protein souices (Lovell 1980; McDonald et.
al. 1987, and Onwucme Sinha 1991).  The protein contains all the
indispensable amino acids, but the concentration of Cystine and methionine arc
sub-optimal (McDonald et. al., 1987). It is unique among the plant sources
of protein in that it is rich 1o lysine one of the essential amino acid often
iimiting in most feed ingredients (Nosc 1978). On the other hand methioninc
iy the {irst limiting amino acid McDonald, ¢t al (1987) and may be
particularly important in high energy diet (Nosc 1978).

Since the protein of corn is deficient in lysine and tt'ypiﬂphan, two
amino acids, which are abundant in soyabean meal proten, and soyabean mcal
is tow in methionine and cystine which are abundunt m corn meal, a proper
combination of corn meal, soyabean meal result in performance Supcrior to
the one oceurring when cither ingredient is f‘cd.singly (Baker ¢t. al., 1974),

The carbohydrate portion of soyabean forms 35-40% ol the raw bean
and is made up of the crude fibre and nitrogen free extractions. The latier
consists of polysaccharide, stachyose 3.8% raffinose 1.1 percent and sucrose
5.0 percent FAO (1971 and Asicdu (1989). The insoluble carbobhydrates
consist of ccliulose 4 percent and hemicellulose 1.5 percent (FAO 1971). The
starch content of soyabean is very small about 0.5% (Wilson ¢t al., 1978) and
thus most of the polysaccharide are acidic polysacchuaride, arabtnogalactan and

cellulosic malerials which are essentially non digestible. The more digestible



carbonydrate componeit ol soyabeair arc loand i the Oligosacchiaride fraction
(Potter and Potchanakoru 1984).

Soyabean oil belongs to the group of oils most valuable for animal
nutrition with high digestibility and high content of polyunsaturated fatty acids
(85%) and 15% saturated fatty acids (Asiedu, 1989 Ogundipe and Oguntunde
(1990). The high content of linoleic acid (essential fatty acid) makes soyabean
oil superior in nutritive value to other vegetable otls, simee this acid cannot be
synthesized by the body and must be provided by the diet (Asicdu 1989).

The saturated fatty acids are mainly palmitic (16.0) 9% and stearic
(18.0) 4%. The polyunsaturatcd fatty acids consist of Oleie (18.1) 24%
lnoleic (18.2154 % and linolenic (18.3) 8% (Nwar 1985). The high linolenic
acid content causes off-flavours through a reaction between oxygen and
lenolenic acid o form compounds such as 2-1 pemylluran  (Smouse and
Chang 1967).

The oil contained in the bean has a laxative elfect and may result in the
production of a soft body fat. The extracted meal does not contain sutficient
o1} 10 cause this problem, but shouid be burn in mind in view of the increasing
tendency o use fullfat soyabean products in dictary (ormulation (McDonald
et al. 1987). However, too much fat can cavse an inbalance of protein and
energy i a ration (Lovell 1980).

The dehulled meal contains riboflavin 3. lmg/kg, nicotinic acid
22.0mg/kg, pantothenic acid 14.5mg/kg  choline 2. 7mg/kg, pyridoxine
8.0mg/kg, biotin 0.32mg/kg, folic acid 3.6mg/ke and alpha-tocopherol 3.3

iw/kg (Krider 1973). Tocopherol, in particular alpha-tosophero] act as natural
1
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antioxidants and are responsible for keeping qualities of most oils.  Inspite of
the refatively high content of tcopherol in seyabean oil (about 120 mg per
[Q0y oil), the sheif life of soyabean oil 1s short compared with otlier oils
(Asicdu 1989),

However, it soyabean meal is used as the major protein source for
monogastric animals, certain problea: arise. The meal is poor in vitamin B12,
and mmust be provided with animal by-product supplement (111l ct. al., 1944
and McDonald et. al, 1987). If such supplement is not practiced breeding hen
produce cggs of poor hatchibility giving chick of poor quality.  Such chicks
maty also have an increased susceptibility to haemorrhages owing 1o a shorlage
of vitamin K (McDonald ct. al., 1987). Supplementing soyabcan with blood
meal will reduce the deficiency of vitunin 312,

Soyabean contains 0.28% calcium 0.22% magnesium, 0.66%
phosphorus, 1.7% potassium, iron manganese and zinc are 97ppm 28ppm and
22ppm (FAO 1971). DBven though soyabean not a major source ol mincral,
the mineral content contribuics 1o the overall miﬁcral avallability of the feed
(F.A.O. 1971). Soyabean also contains phytic acid which can chelate divalent
cations such as calcium iron, and zine and thereby reduce their avuilzlbiiity.

The raw or uncooked soyabean has low food value because it contains
a number of anti-nutritional factors, Some ol the biotogically aclive substance
in soyabcan that  have been identified include  trypsin  inhibitors,
hacmagglutining, urease enzymes, lipoxidase suponin and compound witly
ocstrogenic activity Asicdu and Huilman (1989). Two of these, the Kunitz

antitrypsin factor and Bowman-8irk Chymotrypsin inhibitor, are of practical
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significance.  The protease inhibitor, arc partly responsible (or the growth
retarding property of raw soyabecan or unheated soyabcan, This has been
attributed to the nhibition of protein digestion, but there is evidence that
pancreatic hyperactivity, result in destruction of methionine is also involved

{McDonald ¢t al.

1987). Ruts und chickens fed on diet supplemented with
the Kunitz (STI} and Bowman-Birk (BBI} trypsin inhibitors {rom soyabean
showed signilicant growth depression and enfargement of the pancreases (Birk
1989).  Liener (1981) has suggested that only animal whose pancrease
weighed more than 0.3 percent of total body weight will cxhibit pancreatic
hypertrophy when fed raw soyabacan. Trypsin inhibitor has been 1'cp6ﬂed o
cause a deerease in the protein quality ol soyabesn as a result of low
methionine content. ‘Fhe reason that trypsin contains a large amount (15-22%)
of sulphur amino acids methionine and cystine Hwang ct al, (1978).

In summary raw soyabean not only inhibits growth and 1‘c(}uccs protein
digestibility, but it also depresses metabolization, cnergy and fat absorption,
causes pancreatic hypertrophy, stimulates | fiyper and hyposecretion of
pancreatic enzymes and reduce amino acid, vitamin and mineral availability
(Raki’s 1974),

Since other workers (McDonald ¢t al 1987, Birk 1989, Asiedu 1989
and Huiliman 1989) have shown that raw soyabean have antinutritional factors
which retard growth of animals, their inactivation will promiote ¢cconomnic and
biojogical efficiency of the soyubean.,

Trypsin inhibitors are inactivated by moist heat treatment. The degree

of deactivation of the toxin depends upon the applicd temperature, duration of
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heating, particle size and the meislure condition (UNDP/FAO 1983 and
Asicdu 1989). Atmospheric steaming (100"C) of raw defatted soyabean ltakes
for 15 minutes inactivated about 95% of the trypsin inhibitor (Weingartner
14987). Stcaming of whole soyabeans for 20 minuics partially inactivates the
inhibitor and if the whole soyabean is adjusted 0 20% moisture atmospheric
steaming for 20 minuies will inactivate almost all the trypsin inhibitor (Woif
and Cowan 1971).

Although heat treatment of raw soyabean inactivates the trypsin
inhibitor and denatures the protein thereby making them more digestible,
(Kakade ct al., 1973), excessive heating may be undesirable because of the
unavailable supar amine complexes (Maynard el al.,1979) emld the destruction
of heat sensitive amino acid e.g. lysine and cystine (Smuth and Circle 1972).
Albrechi et al. (1966) and Nelson ¢t al, (1976) demonstrated that if whole
soyabean are soaked overnight (to about 50 - 60% moistuce} only live minutes
blancing in boiling water is nceded to inactivae trypsin inhibitor. The
soyabean used in the experimental diets was not soaked overnight, as such, it
was boiled in water for 45 minutes 10 inactivaic growth inhibitors.

The presence of hacmagglutinins in soyabean has been demonstrated.,
This substance non-specific interference with nutrients absorption in the
intestine by combining with the cells of the intestines (Licner 1977).
Hacmagglutinins as their names suggest agglutinate red blood cells and some
are extremely  toxic (Lis ¢t al, 1966; Turner 1975 and Lierner 1976).
Heamagglutinins work by causing the release of Iipasc and amyluse which are

mtestinal membrane bound.  These digestive enzymes are thus eliminated in
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the facces, therchy causing a reduction in the digestive capabilitics.  These
Factors are destroyed by heat (Liencr and Hill 1953).

Apart from the factors alrecady mentioned raw soyabean contains
poitrin. This factor acts principally by inhibiting the organic binding of iodine
in thyroid and interferes with the synthesis of thyroxine. As a result, the
anterior pituitory is stimulated 1o produce a thyroid stimulating  hormone
which acts on the gland causing hypertrophy and hyperplasia (Liener 1953).
Olumu {1974) quoted Josefsson (1972) who reported that growth depression
may resull as a consequence of this action. Although goiter has been
produced by feeding soyabean 10 rats, Barnett et al. (1979) there have been
no report ol goilet in chickens fed with soyabean diet. {n addition io anti-
nutritional factor mention above, soyabean also contain urciase and lipoxidasc,
Lipoxidase oxidized unsalurated fatly acid releasing peroxides which interact .
with other compounds L0 cause harmiul elfects in animals. Urease hydrolysed
urea to ammonia (NH3) and carhondioxide (CO2). 1S activities iﬁ manunals
are harmful and are contined (o the gaslm-imc;qlinal tract {Koruberge, Davies
1955 and Weingarner 1987).

Phytic acid which is chemically hexametaphosphate of myoihosilol,
is another anti-nutritional factor found in soyabean, It is not a probiem but
it binds to various essential element such as protein, phosphorus, calcium,
zine and magnesium, thereby reducing the nutritive value of the feed stulfs
(Robinson and Lovel 1984).

‘The whole soyabean contain 1-2 percent Phytic acid {(Weingartner

1987). The phosphorus bound to Phytic acid are unavailable to monogastric
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animals because they don’t have the phytase in their intestine which is
necessary to release the phosphorus from Phytic acid (Robinson and Lovel
1984). Since Phytic acid does not interfere with the bio-availability of
minerals added to the rations (Forbe et al, 1979) they can be made available
through supplementation.

Soyin is another antinutritional factor appears 1o be  primarily
responsible lor appetite depression at least in rat (Licner 1953). Following
experiment with rat, he observed that soyin is an appetite reducer associated
with the feeding of raw soyabcan meal diet. Soyin is a heat Jabile factor and
can be destroy by proper heat reatment 1o prevent any deleterious effect on
the animal when soyabean meal is fed.

As it is shown by the lierature reviewed, soyabean contains i number
of antinutritional factors that will make feeding it in a raw form harmful Lo
broiler chickens. Since these factor arc heat labile, once it is properly heated
it could be use as a good source of protein for broiler chickens.

Uses of soyahe

an:

The uses of soyabean are nUMETOUS. According 10 Onwueme  and
Sinha (1991) the bulk of soyabean oil is used for edible purposes, particularly
as o cooking and salad oil and for manufacture of margarine, but the oil is
also used industrially in manufacture ol paints linoleum, oilcloth, printing
inks, soaps, insecticides and disinfectants. The meal and soyabean protein are
usc in the manufacre of synthetic  fibre, adhesives, textiles  sizes,

waterproofing and fire fighting foam.
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2.3

Asicdu (1989 stated that soyabean can be processed into soya milk,
soya sauce, lofu (soyabean curd), yoghurt, soya Hour and other products.
Defatted soyabean can be used for the manulacture of protein ssolates and
concenirates. The soyabean protein concentrates and isolated soyabean protein
are used in the development of neat substitute and other artificial, high
protein food products. It is use in making candics ice cream and cheese
{(Onwueiie and Sinha 1991),

Groundnut (Arachis hypogaca L)

2.3.1 Composition of groundnut:

The groundnut or peanut, Arachis bypogaca L. belong to the family
Leguminosac. [t is grown as an annual crop on about 19 miilion hecters in
tropical and subtropical regions and the warmer arcas of lcmplemlc regions
ol world Asicdu (1989). Two distinct groups of varietics (Spanish - Valencia
and Virgina) are generally recognised  David and Adam (1988). The seed
of Spanish ~ Valencia were used,

Groundnut are highly nutritious food (0nwu'eme and Sinha 1991). The
groundnut kernet is composed of approximalely equal weight of fatty and non
fatty constituents, the relative amount of cach depecling upon variety and
maiurity (Asiedu 1989). The average composition of shelled groundnut is
approximately 11.7% carbohydrate, 28% prowein, 47.7% oil ( fat), 2.5%
fiber, 2.3% ush and water 5.4% (Onwueme and Sinha 1991). The dccorlicalcd.
groundnut according o them containg about 22.2% carbohydrate, 46.8%

protein, 7.5% tat, 6.4% fibre, 5.8% ash and water 10.3%.
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According (o Pattee ¢t al, ( 1974) the mature kernels contain 20-25 %
carbohydrate, of which about §-10 percent is cellulose and hemicellulose 4
percent is starch and 10-12 percent is sugar. Sucrose is the principal sugar
varying from 2.89-6.35 percent depending on the cullivar (Asiedu 1989).
When the Kernel are roasted, the sucrose is hydrolyses to fructose and
glucose, which then reacts with [ree amino actd to form the numerous
substance which give the characteristic flavour to the roasted product { Mason
et. al., 1969). 100g of raw groundnut kernels provide about 510k/calorics
(2.39mj) of dictary energy (Ahmed and Young 1982).

The protein of groundnut meal has sub-optimal amount of cystine aind
methionine, although the first Himiting amino acid is lysine (McDonald ¢t. al.,
1987) und it also has low threominc and sometimes isolcucine and valine
(Pancholy 1978, Young.et. al, 1973). Aspartic and glutamic acid and arginine
constitute about 54 percent of the total amino acids, and thewr proporction is
greater than in the Standard Reference Protein (SRP). (Young et at, 1973).
The protein of groundnut have certain unigue functional propertics, such as
low viscosity at relatively high coneentration  (5-10  percent), good
compatability with bread dough systems, white colour and bland flavour
(Asicdu 1989),  Where the meal is used in high-cercal diets, adequate
supplementation with animal protein s necessary (McDonald ¢t al, 1987).

Most of the fatty constituents are contatned in the cotyledons, some are
found in the germs of heart small amount are locaied in the testa or skin
(Asiedu 1989). The oil contains about 53 % oleic acid and 25% linoleic acid

(Onwueme and Sinha 1991). Groundnut oil is a quality, non drying fats and
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frying oils, a fraction that settie during the manufacturing process is used for
making soap. The oil is also used for groundnut butier (Owucme and Sinha
1991). Groundnuts are important sources ol (hiamine niacin, topocol (vilamin
1) and folic acid (Onwueme and Sinha 1991) and it is also deficient in vitamin
B12 ( McDonald et al ,1987). Groundnuts are rich in calcium, phosphorus and
iron (Owueme and Sinha 1991).

It has been reported that both growth factor and an antitrypsin factor
occur in groundnut meal (McDonald ¢t, al, 1987). According to them the
antitrypsin factor has antiplasmin activity and so shortens bleeding times and
it is destroyed by heating (McDonald et al, 1987). Itis generally recognized
(hal the toxic products from moulds, or mycotoxins as they are called
constitute a potential and cver present environmental hazard 10 animal and
man alike (Asicdu, 1989). in 1961 report appearcd which implicated certain

baches of groundnut meal in the poisoning of turkey poults and ducklings.

The toxic faclor was shown (o be metabolite of the lungus Aspergitlus flavus

and was named aflatoxin (McDonald et al. 1987). Many rescarchers have

examined the biological effects of alflatoxin over the past two decades and
have established that aflatoxin arc lethal to various animals, and that aflatoxin
B1 is most acutely toxic of the first four aflatoxin to be identified, followed
by G1, B2 and G2 in order of decreasing potency (Asicdu, 1989). Aﬂaloxiﬁ
are relatively stable to heat and methods of climinating them from meal are

claborated.  The best method of contro! suitable storage to prevent mould

growlh (McDonald, ¢t al, 1987).
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2.3.2

Rations containing groundout racal as the sole supplenienlary protein
and used during the finishing period {6-9 weeks) delay weight al market age
of broilers (9 weeks) by only two to three days compared to finisher ration
containing fish-meal or synthetic methionine and lysine (Olumu and Offiong
1979). When such rations with groundnut meal as the sole, source of prolein
are fed from day old, market weight is delayed by 13 o 21 days (Offiong
1979).

Since groundnut deficicncy in some nutrients led Lo poor growth rate,
supplementing it with other sources of profein and proper trcatment to
climinate antinutritional lactors will improve the growth performance of
broijer chickens. .,

Uses

According 1o Asiedu (1989) groundnut crops are grown for their
kernels, the  oil and meal derived from them, and the vegetative residue
(haulms). As human food the Kernels are caten raw, lightly roasted or boiled
sometimes salted or made into a paste, which is known as peanut butter. The
otl may atso be used lor ntargarines and vegelable ghee, for shortening in
pastries and bread, for pharmaceutical and cosmetic products, as a lubricant
and emulsion for insecticides, and as a fuel for dicsel engines Duke (1981).

The dry pericarp of the mature lruit or pods, known as shells or husks, may
be used for fuel, as a soil conditioner as a filler in fecds as a source of
furtural, processed as a substitute for cark or for bardboard, or composted
with the aid of lignin decomposing bactaria Adams and Harizog, (1980).
Groundnul haulms are nutritionally comparable with. grass hay and are used

in many countries Gibbons (1980).
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2.4,

Nutrient Requirement of Broiler Chicken:

According 1o Olumu (1979) the requirement for any nutrient is the
amount of that which must be supplicd in the ration to mect the needs of the
normal healthy bird given an otherwise compleiely balanced ration in an
cavironment compatible so health,  He also stated that such a level of nutrient
must be capable of mecting the requirement [or maintenance including
indegenous losses in addition to meeting the requirement {or optimum growth
and the desired productive performances of the bird.  Nutrient requirenient of
broiters is shown in Table (2.1 and 2.2).

Aduku (1992) and Olumu (1979) indicated that broilers require 23-24%
crude protein in the staster and 19-21% CP in the finisher mash.  Aduku
(1992) slated that the broilers are fed with starter mash from day old to the
end of the fourth week and linisher from week 5 to 8. Holsheimer  and -
Jangsen (1991) all claim that maximum performance cannot be uchiévcd by
feeding broilers with low protein diets cven when il is supplemented with
amine acld,

Arginine, histidine,  isoleucine, leucine,  lysine, mcthionine,
phenylalanine threonine, tryptophan valine and glycine arc illdispﬁﬂsﬂb]@
amino acid for chicks McDonald (1989). Required fevel of each aming acid
is shown in Table 2.1. According 1o Olumu (1979) all the amino acids
required by chickens only methionine plus cystine and lysine are usually
cansidered in practical rations. The other amine acids are usually supplied in
adequate amount when coaventional feed ingredients are used (o formutate

poultry ration.
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Deficiency of some single essential amino acid decrease food intakes,
body weight gain and energy retention (Sckiz ¢t.al., 1975 Tasaki and Yanaka
1980, Ueda ct al 1981). Single lysine and sulphur containing amino acid
(SAA) have alrcady been reported to increase the heat increment ol teeding
in growth chicks (Tasaki et al, 1972). Olumu (1979 stated that many
workers demonstrated that within certain cnergy ranged feed consumption
decrease with increase in energy level, For broiler chickens, we have found
it morc usclul to employ the lower cnergy level (2800kcal/kg) during the
starting period (zero 10 6 weeks) and  higher energy fevel (3000keal/k) during
finishing period (6 to 9 weeks).

[fat and oil are i.n broiler chicken divts as sources of dietary cnergy.
The metabolizabie energy and nutritive vajues of fat and oil are detcrmined
by their chemical structure (Wiseman and kessieve 1987, Wiseman and
Salvador 1989). A range of 3.0-5.0 sturter mash and finisher mash have been
fixed 10 obviaie problem of leed duc to high fat content and lowered teed
utilization by the birds (Qlumu 1979).  The recommended crude fibre is
shown in Table 2.1. page 24

NRC 1994 recommends feedings 1.0, 0.9 und .8% calciunm and .45,
.35 and .30% non phytasc phosphorus from 0 (0 3, 3 (o 6 and 6 to 8 weeks
of age respectively, Olumu (1979) recommended 1.2-1.3% calcium for starter
and o finisher mash.  He also recommended (85 phosphorus Tor starter and
finisher mash. White et. al, (1971) (ound that the addition of fat to chicks
diet containing 1.5% calcium reduced the retention of calcium and other

mincrals., The same author While et.al., (1972) showed that the addition of



5 or 10% lallow to a broiler dict containing 9% calcium lowered the
retention of that clement, although uot sufliciently (o cause o deficiency.
Olumu (1979} stated that most mincrals (micro) and vitamin in our
rations come in form of premixes. Aduku {1992) recommended that .25%
should be added in the ration. When these premixes are added to rations at
recommended amounts, the final levels of some of the vitamins, especially A
and 15, in the ration arve far above level recommended by the panel (Table 2.2
page 25) Olumu (1979). Except in a  few isolated cases, most ol these
premixes when employed in our ration do not nortally produce any symptoms
typical ol vitamin or mineral deficiency or excess (Olumu 1979). Fora belter
performance of broiler chickens the recommended outrient [evel in the

literature review should be maintain in the ration.



TABLE 2.1. ENERGY, CRUDE PROTEIN, CALCIUM, PHOSPHORUS AND
AMINO ACID REQUIREMENT OF CHICKENS.

STARTER DIET FINISHER
DIET  Metabolization energy keal/kg 2800-3000 2800-3000
Crude protein 23-24 19-21
Fat {maximum %) 3.0-5.0 3.0-5.0
Crude Fibre (maximum%) 5.0 3.0
Calcium 1.2-1.3 1.2-1.3
phosphorus % . 0.85 | (.85
Lysine % 1.1-1.3 0.9-1.1
Methionine + Cystine % 0.7-0.8 0..6-0.7
Arginine % 130 110
Tryptophan % 0.21 0.18
Histidine % 0.54 0.46
Isoleucine % {.20 - L2
Leucine _ 2.04 1.75
Phenylalanine % 1.62 1.38
Valine % 1.22 t.04
Glycine + serine % 1.29 1

Adopied from Olumu 1979
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TABLE 2.2 VITAMIN REQUIREMENT OF CHICKENS ( IN AMOUNT PER
KG OF FEED) FOR PULLET/BROILERS

PANEL NRC (1971)
Vitamin A (Icu) 4.000 1.500
Vitanmin D3(1cw) 600 200
Vitamin E (img) 5.0 10 -~
Vitamnin K (mg) 2.0 0.53
Vitamin Bl (mg) + Thiamine 2.8 1.8
Vilamin 32 (mg) {(Riboflavin) 5.0 36
Niacin (mg) 20.0 2.7
Pantothenic acid (mg) 1.0 10
Vitamin B6 (myg) {Pyridoxine) 5.0 3.0
Vieammn B12 (ing) (.01 0.009
Folic acid (mg) 0.60 (.55
Biotin (mg) 0.10 0.09
Choline (mg) _ 1000 1300

Adopted from Olunu 1979
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3.1.2

CHAPTER THREE

MATERIALS AND METHOD

Materials
Animals

Male and female broiler chicks of the commercial Anak 2000 strain
were used in all trials.  They were purchased from Kaduna hatchery along
Kachia road. A total of lifty one day old brotlers were oblained from the
hatchery and all received the New castle discase vacﬁnation within the
hatchery. They were kept in the laboratory (or nine days for acclimatization
and were given {ree access 10 town water and commetcial starter mash
(Guineca Feed broiler starter mashy containing 21% crude protein. A total of
3 birds died during the acclimatization period.
Housing

During the experimental period 48 nine day old birds were housed in
group in a deep liter floor Jaboratory within the biological science department.
The spaces between the benches ia the laboratory were demarcated.  Two
spaces were  demarcated  into four sections cach, using moveable uuphnurd
drawers.  Each section represented a particular treatment or diel and were
allocated six birds cach.  The sections were [itled with wooden feeders and
two lunch boxes which served as drinkers for the supply of water. Wood-
shavings  (Sawdust) obtained from carpentry  workshop  n .Chcmistry
Department served as the beddings.  The scetions that housed the birds were
cleancd every seventh day and the beddings were changed during each

cleaning. The funch box were washed on daily bascs.
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3.1.3

3.14

Instrument Tor measurement:

The 48 birds that survived the acclimatization period were measured
with Mettler Top Loading Balance before they were grouped and ted with the
cxperimental dies, Thornto Birminggham two pan balance was used (o
measure the ingredients used in formulating (he ration, A salter balance was
used for subseguent measurement of (he birds which was carried out on
weekly bases,
¥ood stufts:

The dicts were formulated using local foodstufts, ‘These include maize
(Z¢a may) as source of carbohydrate, lima bean {(*hascolus Iuna!usj soyabean

(Glycine max), groundnut {Arachis bypogea) and blood meal as sources of

profein,  Bone meal was also used w provide cnough calcium {or the broiler
chicks. Zoodry broiler starter and finisher premix (composition shown in
Table 3.1 page 29 and 3.2 page 30) a formulation of trace clements and
vitamins scrved as sources of minerals and vitamins, Con“llmlon salt was also
used in the diet formulation. Commercial guinea leed broiler starter and
linisher mash (composition shown in Table 3.3, and 3.4) were used as control
dict. The soyabcan, common salt, zoodry broiler starter and l"inis-hcr vitamin
and trace minerals prenix were purchascd from Swmaru market in Sabon
Gari Local Government Asea of Kaduna State. The groundaut, lima bean and
maize were purchased from Kagoro Market in Kaura Local Government Arca
of Kaduna Statc. The bioed meal and bones were obtained from Zango

abattoir,
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3.2

3.2.1

Method

Processing of foodstuffs:

The foodstulf used were all processed to obtain their Hour for the
preparation of the experimental diets.
Muaize:

Grains were ground into tlour 1o make feed mixing casy and to
improve digestion.
Bones:

Raw bones were collected in & heap. Old molor tyres were mscrted
in (he heap of bones and kerosine was pourced. Fire was set to the lyres. which
burnt the bones, The brittle were allowed to cool and they were pounded into
meal.

Soyabean was boiled in water tfor 45 minutes, the sceds were sun dricd
on top of walter tank within Akenzua hall. The dry seeds of soyabean were
laken to hammer mill for grinding nto l]our..

Groundnut

The groundnut uscd for the experiment was heated in an oven zlll 100°C
for 30 minutes. The beated groundnut sceds were converted into meal by
hammer mill grinder.

Lima_beans:

The Phascolus lunatus was boiled in water for 60 minutes. This was

carried out in two phases, The first phase last for 30 minutes after which the

bean were washed with cold water.  In the second phase, the washed beans



TABLE 3.1

7OODRY BROILER - STARTER VITAMIN AND

TRACE

MINERAL PREMIX COMPOSITION TABLE.

Vitamin A
Vitamin D'
Vitamin E
Vitamin Ky
Vitamin B,
Vitamin B,
Vitamin B.
Vitamin B,
Nicotinic acid
Calcium pantothenate
Folic acid
Vitamin C
Biotin

Choline chloride
Zinc bacitracin
Lasalocid
Manganese
lron

YA

Copper

lodine

Cobalt

Source: The Producers

5,000,000 i.u
1,000,000 Lu
16.00g
1.00g
0.80¢

2. 40g
1.40¢
10.00¢
14.00g
4.00g
9.00g
60.00g
9.02¢g
120.00g
16.00g
36.00¢
40.00¢
20.00g
18.00¢
0.80¢g
0.62¢

0.09¢



TABLE 3.2 ZOODRY BROILER - 1|

FINISHER _VITAMIN AND TRACE

MINERAL PREMIX COMPOSITION TABLE.

Vitamin A
Vitamin Dy
Vitamin 2
Vitamin K
Vitamin B,
Vitamin B,

Nicotinic acid

Calcium D-Panthenate

Vitamin By
Vitamin B,
Folic acid
Biotin

Choline chloride
L:iéalocid {Avatec)
Manganese

lron

Copper

Todine

Cobalt

Selenium

Selenium

Source: The Producers
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1,000,000 i.u
800,000 1.u
12.00g
0.80g
0.60p
2.00¢
12.00g
4.00g

1.40¢
®.00g
9.40g
0.02g
120.00¢
36.00¢
40.00g
20,00z
0.80¢p
0.09g
0.69¢
0.01g

0.04¢



were boded agam for 30 minutes after which they were (inally washed and
sun dried on top of water tank. ‘The dried lima bean seeds were also ground
into (lour.

Diet formulations:

All the experimental dier were derived by combining the various
sources of proteins (blood, soyabean, lima bean and groundnut) to provide
23% and 20% crude protein for the starler and finisher mash. The ratio of
biood meal (o other sources of protein (Lima bean, soyabean and groundnut)
was 1.3,

Composition of each diet

Diet { contain biood meal, lima bean, maize, bone meal, VM premix
and common sajt. Diet 2 consist of blood meal, soyahean, maize, bone
meal, VM premix and common salt. Diet 3 was made up of tood meal,
groundnut, maize, bone meal, VM premix and common salt. Diet 4 was
made up of blood meal, soyabean, lima bean bone meal, VM premix and
common salt.  The ingredients of diet 5 were blood meal, lima bean,
groundnut, bone meal, VM premix and common sal(.  Diet 6 consist of blood
meal, groundnut, soyabean, maize, bone meal, VM premix and common salt.
The diet 7 was made up blood meal, soyabean, fima bean groundnut, bonc
meaf, VM premix and common salt, while diet 8 (control diet) was
commercial guinea feed (Table 3.3 page 33 and 3.4 page 34).

Calculation were done using the algebraic method (details shown in
appendix 1) to get exact amount of blood meat, groundnut meal, lima bean
meal and maize flour that provided 23% and 20% crude protein (CP) (Shown

on Table 3.5 page 35 and 3.6 page 36) for the starter and finisher mash,
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3.2.3

Details of the caleslation is shown on appendix 1. The bone meal was fixed
at 3% while VM premix and common salt were fixed at .25% cach.

Chemical Anal

Sis:

Determination of moisture:

Samples were thoroughly mixed. The water content was determined
hy weighing out 2g into a silica dish which has been previously dried and
weighed.  The dish including the sampie was placed in hot air oven for 24
hours at 60°C.  When the sample finally dricd to constant weight it was
cooled in a desicator for ten minutes befose weighing, The pereent moisture
was calculated thus:

% moisture = Gl -G2 x 100
Gl
Where G

Il

Weight of the sample before drying
G2 = Weight of the sample after drying

Nitrogen and crude protein determination;

The nittogen of protein and other compound were converted to
ammonium sulphate by acid digestion with boiling sulphuric acid, A known
weight of the sample (0.0g) was placed in Kjeldahl flask and about 200
milligram of catalyst mixture was added. A 5.0cm? ol concentrated sulphuric
acid was added © the content of the flask. 1t was gently heated for four
minutes until frothing ceases and increase the heat 1o digest for two  hours.
1t was allowed (0 cool and after which 100ml of distilled water was added.
A 10.0cm? of 2% boric acid containing mixed indicator and it was titrate with

0.02N hydrocBloric acid o giey end point,



TABLE 3.3 COMMERCIAL GUINEA FEED BROII

COMPOSITION TABLE.

Crude protein
Crude fat

Crude fibre
Crude ash
Calcium
Phosphorus
Available phosphorus
Lysine
Methionine + cystine
Vitamin A
Vitamin D,
Vitamin I
Vitamin B,
Vitamin C
Manganese

Zanc

Sodm

Grains

Animal protein
Vegetable protein
Limestone
Minerals
Vitamins
Medicants

Source: The Producers

33

21 %
1.2%
4.4%
5.8%
| % %
0.65%
0.42%
1.2%
0.80%
14,000 i.u
13,000 i.u
15mg
omg
25mg
S50mg
T0mg
0.16%

JER STARTER MASH



TABLE 3.4 COMMERCIAL GUINEA IFEED BROILER FINISHER MASH
COMPOSITION TABLE,

Crude protein 10%
Crude fat 5.0%
Crude libre 5.0%
Crude ash 6.4%
Calcium 1.1%
Phosphorus 0.6%
Available Phosphorus 0.4%
Lysine 0.9%
Methionine 0.45%
Methionine -+ Cystine 0.85%
Vitamin A 12.50 1.u
Vitamin D, 3,000 iu
Vitamin I 30mg
Vitamin B, S5mg
Vitamin C 150mg
Manganese 70myg
Zinc : 50mg
Sodium 0.16
INCREDIENTS:
Giuing

Animals protein
Vegelahle protein
Limestone
Mincrals
Vitamins
Medicants

Source: The Producers

34



TABLE 3.3 CALCULATED COMPOSITION OF STARTER DIETS

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 Diet 7
Maize 42.89 58.77 50.2 50.83 46.55 54.49 50.62
Blood meal 13.40 9.43 11.58 11.42 12.49 10.51 11.47
Lima bean 40.21 - - 20.11 20.11 - 13.43
Soyabean - 28.3 - 14.15 - 14.15 9.43
Groundnut - - 34.72 - 17.36 17.36 11.58
Borne meal 3.0 3.0 3.0 3.0 3.0 3.0 3.0
VM premix 25 25 25 25 25 25 25

Common salt 25 25 25 25 23 25 25

L)
u




TABLE 3.6 CALCULATED COMPOSITION OF FINISHER DIETS

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 Diet 7
Maize 53.41 66.18 59.29 59.80 56.35 62.74 59.63
Blood meal 10.75 7.58 9.30 9.17 10.03 §.44 9.21
Lima bean 32.34 - - 16.17 16.17 - 10.78
Sovabean - 22.74 - 11.37 - 11.37 7.58
Groundnut - - 27.91 - 13.96 13.96 9.30
Borne meal 3.0 3.0 3.0 3.0 3.0 3.0 3.0
VM premix 25 .25 25 .25 2 25 .25

Common salt 25 25 2 23 25 25 25




Calculation of nitrogen/protein value:
a = Tire value for sample
b = Titre value for blank
¢ = VYolume to which digest is made up with distill water
¢ = Woeight of dried sample (mg)
0.01' = Normality of HCL
The percentage uitrogen was converted (o the percentage by
maltiplying by the necessary conversion factor (6.25).

Determination of crude fibre:

About 1.5 of each defatted diet sample was transferred into individual
conical flask measuring one litre. 200ml of freshly prepared 1.25% sulphuric
acid was added to each flask and the whole content was heated quickly to boil
under reflux. It was allowed to boil for 30 minutes, while keeping the volume
constant. After 30 minutes, the content still hot, was filtered through mushn
cloth stretched over Buchner funnel. The residue which was insoluble was
washed sevéfal times and rinsed many times with hot distilled water until it
was acid free as determined by the use of litmus paper. This was then
transferred into a conical flask with the aid of a spatala.

200mis of [reshly prepared 1.25 sodium hydroxide was added and the
whole content was boiled again under rellux for 30 munutes, after which the
content was filtered using a muslin cloth as before. The residue was then
washed again several (imes, first with hot disi.iﬂed water, then with 1%
hydrochloric acid and again with boiling water until it was acid free. It was

again washed with 95% methylated spirit, then linally with diethyle ether.



The residue was scrapped into a crucible and dried overnight in air oven at
105°C. The next day, the crucible was then transfered into a dessicator and
weighed, This weight represens the weight of the ash and crude fibre (Wa).
Therefore the residue was washed in a muffled furnace at 600°C for 2 hours
to get rid of the crude fibre. After 2 hours each crucible was allowed to cool
hcfure being transfered inta the dessicator, then the reweighed (Wh). The
foss in weight was calculated as the percentage crude fibre as given by the
equation below.

" Crude fibre %

Wa - Wh x 100
Original sample weight

Ash dctermination:

3z ol each sample was added into a previously clean and weighed
crucible,  The sample with container was oven dried at 120°C. The
tempecrature was gradualty raised to 600°C and Iefi lor 18 hours. The dish
was repeatedly cooled in a desicator over calcium chloride and weighed until

a constant weight was registcred percent ash was calculated thus:

% Ash =  C-C, x 100
C, -G
Where C, = Weight of crucible

C, = Weight of crucible plus sample
C, = Weight of crucible and ash

Determination of fat:

Two grams of each sample was pressed evenly into an extracting
thimble and fited ino a soxhlet extracting apparatus. A dried, weighed

extracting flask with three glass beads was atiached to the receiving end of the

38



oxlet apparatus.

Petroleum spirit at boiling point of 40°C to 60°C was used to extract the
samaple for 5 hours, Then, the sample were dried in o desicator and later
weighed on a metric balance. The difference in weight of each sample before
and alter extraction was taken as the quantity of fat present in the sample.
This was calculated as percent fat thus;

% fat = Diflerence in weipht x 100
Original weight

Amino acid analysis:

The amino acid contents in the eight samples were determined using
method describe by Spackman et.al (1958) and Association of Official
Analytical Chemists (1980). The sample were defatied with chloroform and
methano) mixture in a soxlet extraction apparatus for eight hours, and then
hydrolysed in oxygen {ree 6N HCL. The sample were evaporated to dryness
at 40"C under vacuam in a rotatory evaporator. The residues were finally
dissolved with acetate buffer (p" 2.0) use (o estimate the amino acid, analyser
(TSM) with a pen recorder was used to estimate the amino acid protile of the
samples.  The amount of each amino acid present in the samples was
caleulated in g 10g -1 nitrogen and this was later converted (o percentage dry
matter {IXM),

Digestibility determination:

The digestibility delermination involve the use ol chromic oxide (Cr,,
0,) as an indigestible marker. 1t was introduced into the diet on the last four
days of the experimental period. [t was assumed that afl the chromic oxide
consumed passed through the digestive tract and appeared in the faeces.
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Analysis of the relative changes in chromic oxide percentage of the feed and
faeces witl represent the pereentage of feed that was ingested.

The collection of faeces started when (he chromic oxide appear on the
excreta, The expelled facces where collected from cach group and stored in
the freczer at - 6° C 1+ 4°C.

0.05¢ of sample was weighed on a Whatman No.! filter paper and
transtfered with the {ilier paper to a dry 100em® Kjeldahl flask 0.5cm® of
concentrated nitric acid was added in such a manner that the particles that
adhered on the inside of the flask were washed down, The flask was allowed
{o stand for 10 minutes after which it was heated on an electric heater for the
sample to digest. When a white precipitate was obtained, the flask was turned
off and the flask allowed to cool. 3cm® perchloric acid was added to the
digestion mixture and flask reheated until the green colour changed to ycllow,
orange or red. The digestion was extended for 10 minutes to avoid change
in colour from green to yellow due to insufticiency oxidation of the content.
The flask was allowed 1o cool slightly afterward and 50cm’ of distilled water

- was added. The flask was allowed to cool again before it was made up to
100cm® with distilled water. The flask was allowed to stand for 10 minutes
for the organic material to precipitate. The solution was transferred from the
volumetric flask to the curve and the optical density was read at 350mm
against distiled water. The digestibitity of the nutrient was expressed from
the following formula:-

100 - (100 X (% Cr, 0,in food) x (% nutrient in faeces)
(%Cr, 0y in faeces) (% nutrient in foods)
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3.2.4 Feeding

These experiment was designed o evaluate the effect o combining

different proportions ot lima hean, soyabean, and groundnut, on the growth
pertormance of broiler chickens.  Each group in the experiment was aHoted
a diet as lollows:
Group one was fed with dier 1, group two diet 2. group three diet 3, group
four dietd group five diet 5, group six diet 0. group seven diet 7 and group
elght (control diet). The details of ingredients and quantity of cach in all the
seven experimental diets are shown i Table 3.5 and 3.6, "Vhe birds in all the
groups were ted with their respective diet and water ad libiwum. In the first
three weeks of the experimental period, the birds were ted wilth the starter diet
formulated to provide 23% crude protein. They were fed with the finisher
diet from week four to week eight ot the experimental period and it was
prepared 1o provide 20% crude protein. The quantity supplied and left over
tood were recorded on daily bases.

Growth determination;

The birds were weighed at the onset of the experimental period and the
weight of each group served as the nitial weight. Lach treatment, lol contain
equal number of male and female to climinate possible sex cliect on the
results.

Criteria used to measure growth were weight change and protein
efficiency ratio. feed conversion ratio (FCR) was calculated 10 test the
efficiency of the diets. To determine these, weights ot each bird in each
group was taken on weekly bases and tood consumed was recorded on datty

bases .
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3.3

3.4

From the measured parameters above the following hiological indices

were computed.

i. Weight gain or weight lost given by weight of the animal at the
end of experiment minus (-) weight of animal before the
cxperiment.

i, Feed conversion ratio (FCR)

FCR = Total feed consumed
weight gain/lost

lif.  Protein efficiency ratio (PER)

PER = Weight gain/lost
Protein consumed

Where protein consumed = Profein in food x  food consumed
100

The day old chickens were vaccinated against the Newcastle disease
within the hatchery.  They were also given multivhamin  antibiotic
(Terramycin chick formula)uring the {irst 5 days of the acclimatization
period. The multivitamin was administered through drinking water and the
content is shown in Appendix 8.

During the experimental period the birds were given coccidiostat in
fifth week.. This was followed by multivitamin antibiotic (terramycin chick
formula) in the sixth week, ail were administered through drinking water.

Statistical Analysis:

The data of mean food consumed, weight gain, protein efficiency ratio
(PER) and food conversion ratio (FCR) of week [ - 3,4 -8 and | - 8 were

subjected to 'T* test since the variables were more than two. They were
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subjected no analysis of variance in a computer to verify whether there was
any significant differences among the diets and weeks.  Duncan’s multiple

range test for variables was used to separate the means.



4.0

4.1

4.1.1

CHAPTER TOUR

RESULT

Cheniical Analysis

The chemical analysis of the seven experimental diet and the control
are shown in Figure 4.1 page 45 (starter mash} and Figuré 4.2, page 46
(finisher mash). The tigure shows the values obtained for the crude protein
content, crude fat (ether extracts), crude libre, ash, moisture and calculated
nitrogen free extract for starter and finisher mash used throughout the
experimental period.

Crude protcin (%)

The highest protein in the starter mash was 22.57 and it was recorded
in diet two (2). This value was slightly higher than diet 4, with 22.44. This
was closely followed by dict 6 and 8 (control) which all have values above
twenty two percent, The lowest crude protein value (21.08) was recorded in

diet 3 and was slightly lower than diet 1 and 5 with value of 21.96 and 21,13

. respectively.

In finisher diet, the highest crude protein value of 20,76 was recorded
in diet 4. Tt was slightly above diet two with a crude protein value of 20.67.
This was closely followed hy diet 6 with crude protein above 20. The control
diet (8) crude protein vaiue of i8.00 is the lowest among the diet used
throughout the experimental period. Tt was lower than diet 1,7,3, and 5 with

crude protein value of 19.20, 19.74, 18.73 and 18.95.
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Figure 4.1 Proximate Composition of Starter Diets
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PROXIMATE COMPOSITION (%)

40

)

Figure 4.2 Proximate Composition of Finisher Diets
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4.1.2

4.1.3

Crude Fat (%):

The values in the starter diet show that diet 3 had the highest crude fat
value of 13.64. This value was followed by that of diet 6(8.19) and dict
7(7.20). The lowest crude fal was Tound in diet 1{1.56) « value slightly lower
than that of diet'4.

Diet 2,5 and 6 had 4.01, 6.11 and 6.25 respectively.

The finisher diets on the other hand recorded the highest crude fat
vadue of 12.33 in diet 3. This was closely followed by diet 6 (9.10). There
@us no much different between 5,7 and 8 {control) with value of 6.63, 6.58
and 6.47. The lowest crude fat value of 0.88 was recorded in diet 1 and was
lower than diet 2 and 4 which had 3.80 and 2.57.

Crude fibre (%):

The crude fibve vitlue of 9.90 recorded in the control diet (8) of the
starter diet was higher than all the seven experimental diets.  This was
followed by diet 7 and 6 with crude fibre value of 7.25 and 6.03 respectively.

There was no much difference between diet 3 and 4 with crude [ibre value of

5.22 md 5.32. The lowest crude {ibre value of 3.60 was obtained in diet 1

and was slightly lower than dict 2 (4.09),

In the finisher dicts the highest crude fibre value of 12.98 was
recorded in control diet (8). Diet 7 was next with 10,38 followed by diets
6,54 and 3 with value of 9,51, 8.69, 8.39 and 8.33 respectively. The lowest
value of 6.89 was obtained from diet | and was slightly tower than diet 2

(7.34).
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4.1.4 Ash (%)

4.1.5

4.1.6

The starter diets highest ash content was recorded in diet 8 (control).
This value was {ollowed by diet 7 and 6 with vilue of 7.94 and 7.46. Diet,
1, 2, 5 and 3 were next while diet 4 was the lowest with value of 3.67.

The finisher diets highest value of 8,46 was recorded i the contro!
diet (8). This was closely followed by diet 2 with a value of 8.15. The next
were dicts 6,3.1, with 7 having the lowest value of 2.99 and was slightly
jower than diet 4 (3.78).

Moisture {%):

Starter diet highest moisture content was recorded in diet 3 with a
value of 10.00, Diet 4 was next with 9.66, foliowed by diet & (control),
{.5,2,7, while diet 6 had the lowest value ol 6.99.

Dret 7 had the highest value of 10.70 in the finisher diets.  This was
closely followed by diet 4 with 10.03. Next to this value was diet 1 with 9.92
tollowed by diet 5,2,3, while diet 8 {control) had the lowest value of 7.61.

Nitrogen Iree extract (N.F.F)%

The calculated nitrogen free extract (total digestible earbohydrate) of
starter (Table 4.1) indicate that diet 1 had the highest value of 57.53 followed
by diet 3, 2 and 5. Next to this was dict 6 and 7 with the value of 49,12 and
49.09 respectively.  The lowest value ol 42,9 was obtained in diet 8
(Control). The finisher diet on the other hand (Figure 4.2) had the highest
value of 57.59 N.F.E. in diet 1 followed by dict 4, 5, 2 and 7. Diet 3 had
the towest vidue of 45,45 and was slightly lower tuan diet 6 and 8 (control)

with the value of 45.57 and 46.42
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4.1.7

4.1.8,

Percentage digestibility:

Diet 4 had the highest digestibility value of 91.11 (Fig. 4.3 page 50).
The next value fo the mghest was obtained in diet 2 (89.46) followed by diet |
[,3,5.6 with 89.31, 89.21, 89.19, and 86.71 respectively, The lowest value
of 81.63 was recorded in diet 8 (control) and was lower than diet 7 with
84;63.

Amino Acid Analysis;

The amino acid composition of all the seven experimental and control

‘diets are shown in Fig. 4.4 page 51. Altention was tocused on the

indispensable amino acid that were analysed because these amino acid are
needed for maintenance and growth of the broiler. They are arginine,
histidine, leucine, lysine, isoleucing, methionine threonine, phenylafanine and
valine. Tryptophan was not analysed because of logistic problems and it is
one of the essential amino acid. Glutamic acid and glycine are considered

because they are indispensable under fast growing condition of broilers.

Arginine (%):

The highest value of 4.25 was obtained in diet 2. This was slightly
above diet 1 and 7 with value of 3.67 and 3.47 respectively. The next was

-

diet 6,3,8 (control), and 4 while diet 5 had the lowest value of 2.67.
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Histidine (%}

Diet 2 had the highest value of 2.11 and it was closely followed by
diet 7 with a value of 2.09. This was followed by dict 4,1,6 and 5 with a
vitlue of 12.00, 1.96, 1.95 and 1.94. The Jowest valuc of 1.65 was recorded
in diet 3.
lsuléucinc (%):

The highest value of isoleucine was recorded in diet 2 (2.23), fullowed
by diet 3 and 4 with value of 2.21 and 2.00. Dict 1, 5 and 7 were moderate.
The lowest value of 1.06 was recorded in the controi diet (8) and was slightly
lower than dict 6(1.25).

Leucine (%):

L.eucine was found in considerable quantity in all diets. The highest
leucine value was obtained in diet 1. This was slightly above diet 2 with a
value of 6.12 foltowed by diet 7, 8 (control), 4 and § with value of 5.65,
5.11, 4.97 and 4 88 respectively.,  Diet 6 had the lowest value of 3.74.
Lysine (%):

The highest value of 6.72 was obtained (rom diet 2. This was shghtly
ahove diet 1 with a value of 6.22 followed by diet 8(control) 5.62, and diet
5 with 5.1 and diet 3 (4.97}. The lowest value of 3.89 was recorded in diet
4 and it was slightly lower than diet 6 with a value of 4.75.

Methionine {%):

The sulphar amino acid methionine was good cnough in diet 8
(control), 7,2,1.3.4 and 6 with values of 0.95, 0.86, 0.82, .79, 0.77 and
0.75.  Methionine value of dict 5 (0.1} was the lowest among all the

experimental diet including the control.



4.2

Phenvlalanine(%):

Diet 5 had the bighest value of 4.00. This was closely foilowed by
diet 8 (control) with values of 3.78 and the next were diet 7,4,2.1.3 while diet
6 recorded the lowest value of 2.60.

Threanine{%}

Dict 8 {control) recorded the highest value of 2,94 and it was closely
followed diet 4 and 5 with 2.67 and 2.45 respectively. Next to this was diet

6,7.3 and 2. The lowest value was recorded in diet 1 with a value ol 1,44,

. Yalinc(%):

Valine was found in considcrable quantity in all the diets, The highest
value of 3.0l was obtained in diet 4. This was slightly above diet 8 (control)
5, 1 and 7 with a value of 2.85, 2.75, 2.67 and 2.64 respectively. The next
to these values were dict 6 and 3 while diet 2 had the lowest value of 1.66.

Glutamic acid (%):

The highest value of 16.05 was obtained from dict 2. This was

slightly above diet 7, 1 and 8 (control) with 16.05, 15.92, and 15.05. The

' next to this values were diet 4, 3, 6 while diet 5 had the lowest value with

13.10.
Glycine (%)

Diet 4 recorded the highest value of 6.24. Nexi to this value was diet
8 (control) with 6.1 followed by diet 2,7,1,6. The Jowest value (4.11) was
recorded in diet 3.

Growth and Food Consnmed:

‘The growth rate of each bird in each diet is shown in Figure 4.5 page
57  while weight gain, food conversion ratio, protein efficiency ratio and

food consumed are shown in Table 4.1 page 64 The weight of each bird and
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4.2.1

Pict

the standard deviations shown in Appendix 3. The ANOVA of each variable
is shown on Appendix 2. Summary of F value of each variable is shown is
Table 4.5 page 65..

Fond consumed:

Dict 8 (control) recorded the highest food consumed (1861 .4¢) per bird
in week 110 3. Next to this was diet 7 with 1260g per bird {ollowed by diet
42,6 and |. The lowest food consumed was recorded in diet 3 with 1038, 7¢
and was lower than diet § with 1081.9¢g (Table 4.1 page 64). The ANOVA of
‘i"ood cansumed from week 1| to 3 indicated that there was high significant
difference (P <0.01) between the diet and between the week (Table 4.2 page
65). The mean gmupin’g showed there were two  groups of insigmficant
difference (CD and EF). Diet 8 (AB) was significantly higher than others,

while diet 7 mean was significantly higher than that of diet 3.

8 7 4 2 6 1 5 3

Mean 620.47g 420.00g 403.93g 380.27g 365.93g 360.80g 360.63g 346.2g
A B C D

L F

The group of week mean indicated that week 3(AB) s significantly

higher than week 2 (CD) and 1 (EF) while week 2 is significantly higher than

week 1.
Week 3 2 1
-Mean 502.40p 422.89g 296.50¢

A BC D E K
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Week 4 to 8 total food consumed by each bird showed that diet 8 (control)
recorded the highest value of 6742.8p. Next to this was diet 4 with 4024 3¢
bcr bird followed by diet 7.2, 6 and 5. Diet 3 recorded the lowest value
(3391.6g). The analysis of variance of food consumed from week 4 to 8
indicated that there was high significant difference (P < .01} between the diets
and between the wecks. Duncan’s ranking of diet mean showed that there are
two groups of non significant difference (CD and EF). The mean of diet 8
(AB) is signiticantly higher than otlier mean, while diet 4 is significantly

ﬁigher than diet 3.

Diet 8 4 7 2 6 5 1 3
Mean 1348.56¢ 804.90 g 762-.38.5; 745.84g 728.80g 706.16g 693.92g 678.32g
A BC D
E F

Diet 8 had the highest food consumed (8604.2¢) per bird in week 1 to 8,

Next to this was diet 4 with value of 5236.1g lollowed by diet 7, 2,6 and 5.
The lowest value was recorded in diet 3 (4430.3g). The analysis of variance
“of weekiy food consumed per bird indicated that there was high significant
difference (P << 0.01) between the diets and between the weeks (Table 4.2 page
65). In ranking the mean of food consumed within diet, there was one group
of non significant difference between means of group CD, The mean of diet

& was significantly higher than all other means.

~ Diet 8 4 -7 2 6 5 1 3
Mean 107.53p  054.51g 634.02g 608.75g 592.65g 576.59¢ 569.00g 553.79¢
A BC o D
PR ey




Week

Mean

4.2.2

In Duncan’s ranking of week means, there were two groups of non
significance difference (GH and 1)), Week 8 (AB) was significantly higher
than other weeks whilc week 7 (CD) significantly higher than others except
week 8. Week 6 (EFF) is signilicantly higher than week 4,5,3,2 and 1. Week
4 and 5 significantly higher than week 3, 2 and 1. Week 3 and 2 are
sighii‘icantly higher than week | (KL) statistically.

8 7 6 4 5 3 2 1

1029.552 919.64g 793.86p 668.80g 631.21y 502.32p 422.80¢ 296.56
A ___BC DL FG HI1 JK L

All the birds f;d with the seven experimental diet and control show
positive growth rate throughout the experimental period (Figure 4.5 page 57).
The highest growth rate was recorded in diet with lima bean meal, soyabeans
meal and soyabean and groundnut meal (diet 1, 2 and 6) week 7, diet 3, 4
and § week 8 while diet 8 (control week 6, The lowest growlh rate was
recorded in diet 1,3,4, 5 and 6 week diet 2 and 7 week 4, and diet 8
(control) week 8 (values shown in appendix 4).

The total weight gain per bird week 1 to 3 shows that diet 8 (control)
had the highest vajue of 762.1 followed by diet 2 with 713, Next to these
values were dict 6,4, and 7. The fowest value was recorded in diet 5 with a
valve of 557 8 and was slightly lower (han diet | with 571.5g,

The analysis of variance of weekly weight gain per bird from week 1
o 3 indicated that there was no significant difference (P> 0.05) between diets
and between the weeks at degree of freedom and 2 degree of {reedom (Table
4.2 page 65).

Total weight gain for each bird from week 4 to 8 shows that the

hiphest value of 1705 was obtained from the control diet (8) followed by diet
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4 and 2 with 1658.4 and 1629.2g respectively, The lowes! valuc. was obtained in dict
[ (1037.5g) and was Jower than diet 3,5.7 and 6.

The analysis of variance of weekly weight gain per hird from week 4 to 8
indicated that there was significant difference (P < 0.05) in weight gain between the
diets and high signiticant difference (P <0.01}) between the weeks

(Table 4.2 page 65). Ducan’s multiple range test Jor variables shows that there
was three groups of non significant difterence (AB, CD and EF) among the means
of diet. The mean of dict 8 and 4 were significantly higher than that of diet 5. 3 and

bwhile dict 2, 6 and 7 were significandy higher than dict 3 and |

Diet 8 4 2 6 7 5 3 1
Mean 343.00g 331.64g 325.84g 313.34g 270.00g 220.00g 213.3d4g 207.52
A 3
C D
E F

The weeks mean weight gain grouping indicate two group of non significant

difference (AB and CD) but the means in group A3 are significantly higher
than those ot group CD.

Week 7 8 6 4 5
Mean 346.51g  343.60g 335.82g 198.56g 165.73g
A i3 C D

in the overall weight gain (week tto 8) dict 8 tcontrob) had the highest value
(2467.1). This was tollowed by diet 2,4.6 and 7 with 2342.2p  2308.8g, 2233.9g
and 1967 1g respectively. The Jowest weight pain was recorded in diet 1 with a
vajue of 1609, 7¢ und was stightly lower than diet 5 and 3 (Tablc 4. 1. page 64). Low
weight gain of hirds fed diet | may be duc 10 low food consumption rate and quality
of protein in the diet.,

ANOVA of weekly wight gain per bird from week 1 10 8 shows significant



Dict

Mecan

Week
Mean

!\)
Wl

difference  (P<0.05) between the diet and high significant difference
(P <0.01) between the weeks (Table 4.2 page 65).  Duncan’s mean grouping
indicated that there was no significant difference between the means weight
gain of diet 8,2,4,6 and 7 but were significantly higher than diet 3.5, and |

except diet7, The group AB and CD means were groups of non significant

difference,

8 2 4 6 7 3 5 1
308.39¢ 292,80 288.60g 279.24g 245.89g 207.3g 207.22g 201.14g
A B

C D

In week mean grouping of weight gain, (here was two group of non
significant difference  (AB and CD) but the means of group AB were

significantly higher than that of group CD.

7 8 6 ! 3 4 2 5
346.54g 343.80g 335.84p 233.80g 215.74g 198.57g 191.84g 164.43p
A BC D

Food conversion ratio (FCR):

Tn week 1 to 3 diet 2 and 6 had the best FCR with a value of 1.6g
cach. Next to this was diet 3 (1.8¢g) tollowed by diet 1 and 5 with 1.9 each.
The lowest food conversion ratio was recorded in diet 8 (control) with 2.4 and
was lower than diet 4 and 7 with value of 1.8g and 2.0g (Table 4,1 Page 64).
The ANOVA of FCR of weeck 1 (o 3 indicated an insignificant difference
(P>0.05) between the diets but high signiﬁca!m difference (P<0.01) was
recorded between the weeks. In grouping the means of diet of FCR there
were two groups with insignificant difference (AB and CD). 'The mean of diet

8 (control} is sipnificandy higher than other mean except that of diet 5,7,4 and
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1.
Diet 8 5 7 4 i 3 6 2
Mein 2.467¢ 2.100g 2.100g 2.033g 1.933g 1.733¢ 1.700¢ 1.600g

A i3
C D

The Duncan’s grouping of week mean of FCR on the other hand
indicate that the mean of week 3 and 2 have no significant difference but they
were significantly higher than that of week 1.
week 3 2

1
_Mean 2.388¢ 2,225¢ 1.263g
A B cC__ D

Diet 2 and 6 recorded the hest FCR in week 4 (0 8 with a value of
2.3g each. This was followed by dict 4 with 2.4g. Next (o this was diet 7,
5 and 1 hut diet 8 {control) recorded the lowest food conversion ratio of 4.0g.
In the analysis of variance there was no significant diflerence between FCR
ol diel in week 4 to 8. The FCR of week indicated a signilicant difference |
at 4 degree of freedom. The grouping of the means of week FCR showed that
the mean of week 5 is significantly higher than other means except that of

week 4 and 8. There were two groups (AR and CD) with insignificant

difterence.
Week ] 4 3 7 6
Mean 4.887¢ 3.500¢ 3.313g 2.750¢ 2.475¢
A B
C D

The FCR of week | to 8 had 2.1g as the best value and was recorded
in diet 2 and 6. Next to this was diet 4 with 2.3g followed by diet 7, 3 and
1. The lowest food conversion ratio was recorded in dict 8 (control) with
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value of 3.5g. The analysis of variance of FCR indicated an insignificant
difference between the diets and a high significant difference berween the
weeks,

Duncan’s mean grouping FCR of weeks showed that the mean of week
5 (AB) 15 significantly higher than other mean. While group CD and EF

difference was insignificant hut week 4, 8 and 7 are significantly higher than

week 1,
5 4 8 7 6 3 2 1
4.887g 3.500g 3.313g 2.750g 2.475g 2.388p 2.225g 1.263g
A B C D
B T

Protein_elficiency ratio(PER):

The best protein efficiency ratio in week 1 1o 3 was recorded in diet
2 with a value of 2.8g. Next to this was diet 3 and 6 with 2.7g each followed
by diet 5, 1 and 4 with 2.4g each. The lowest value was recorded in diet 8

(control} with value of 1.9 and was slightly fower than dict 7 with 2.2g (Tabie

4.1, page 04).

The ANOVA of PER of week 1 to 3 indicated that there was no
stgntficant difference between the diets, but there was high significant
difference between the weeks (Table 4.2 page 65). The Duncan grouping
showed that the mean of week 1 is significantly higher than week 2 and 3
while week 2 is signilicantly higher than week 3.

Week 1 2 3

Mean 3.637¢ 2.100g 1.612¢g
A B C D E I’
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Diet

Mean

The highest value of 2.1 in week 4-8 PER was recorded in diet 2 and
6. Next to this value was 1.9g recorded in diet 7 and 4 followed by the value
of diet 3 (1.7g). The lowest value was obtained from diet 1 and 5 with 1.6g
cach. There was significant difference in the PER of diet but week PER
indicated high signiticant difference. Duncan’s multiple range test for variable
showed that the mean of PER in diet 2 s significantly higher than other mean
except the mean of diet 6,7 and 4. The means of diet 6 i1s significantly higher

than that of diet 5 and 8. While group AB,CD and EF had insignificant

difference.

2 6 7 4 3 1 5 ]
2.280g 2.080g 1.820g 1.800g 1.660g 1.520g 1.460g 1.420g
A B

C D
E F

The Duncan’s means grouping of week PER indicated three groups of non
significance difference (AB,CD, and EF). week 6 and 7 mean are higher than

mean of week 4 and 5, while week 8 was significantly higher than means of

week 3.
Week 6 7 8 4 5
Mean 2.100g 1.987¢ 1.875¢ 1.512¢ 1.300g
A B C D
15} I

In week 1 to 8 the best protein efficiency ratio of 2.3g was recorded
in diet 2 and 6. This was closely (ollowed by diet 4 with 2.0g. Next to this

was diet 3 and 7 with 1.9g each and the value was so slightly above that of
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et

Mean

Week

Mean

diee | and 5. The lowest PER was recorded in controt diet (8) with a value
of 1.5g. The ANOVA of PER of week | ~ 8 indicated a significant difference
between diet and a high significant difference between the weeks. Duncan’s
grouping of the diet mean showed three proup of non significant ditference
(AR, CD. and ER. Diet 2 mean was significantly higher than other dicr
mean except that of diet 6, 4 and 3. The mean of diet 6,43 and 7 wete
sightlicantty higher than dict 8.

2 6 4 3 7 5 1 8
2.500g  2.163g 2100 2.100g 1.937g  1.900g  1.875g 1.550g
A B

{ 1
E F

The week mean grouping show three groups of non signtlicant
difference (CD, EF, and GH). The mean of week | (AB) was significantly
higher than other mean. Week 2 and 6 are significantly higher than week 4

and 5 and week 7 bad signiticant dilterence with mean of week 3,

[ 2 6 7 8 3 4 5
3.637g 2.100g  2.100g 1987 1.875¢ Lo6l2g 1.512g  1.300g
A_ B D

E F
G H

4,2.5, Percentage death rate:

There was no death recorded in diet 1.2.3.4.5.6, and 8 (contrel). Oue
hird felt sick and died after 2 days which represens 16,67 % death rate in dict
7 (Table 4.1 page 64). One bird each got paralysed in dict 2 and 8 (conirol).
The death recorded may be due to intection. The problem of birds paralyses
may be due 10 consumption of excess protein or lack of sufficient quantity of

vitamm L and caleiuwm i the diets.
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TABLE 4.1 DETAIL OF INITIAL WEIGHT, FINAL WEIGHT, FOOD CONVERSION RATIO, PROTEIN EFFICIENCY
RATIO PERCENTAGE DEATH RATE AND FOOD CONSUMED PER BIRD IN GRAMS.

INITIAL FINAL WEIGHT FOOD PROTEIN PECENTAGE FOOD CONSUMED
DIET WEIGHT WEIGHT GAIN CONVERSION  EFFICIENCY DEATHRATE
RATIO
- Week 13 827 654.2 5713 19 24 00 1082.4
- Week 4-8 654.2 16917 1037.5 33 16 00 34695 |
iy Week 18 827 16917 1609 28 18 00 45517 \
o
£ Week 1-3 828 7958 713 18, 28 o 11408 | «
T Week 4-8 7958 2425 1629.2 mumw. <
o Week 1-8 828 2425 23422 21 23 00 4870 © -
@ Week 1-3 829 675 5921 18 27 00 1038.7
1 Week 4-8 675 17417 1066.7 32 17 00 33916
a Week 1-8 829 17417 1658.8 27 19 00 44303
< Week 1-3 829 7333 650 19 24 00 12178
e Week 4-8 7333 23917 16384 24 19 00 40243
=} Week 18 829 23917 23088 23 20 00 52261
0 Week 1- 839 6417 557.8 19 24 00 10819
i Eam» aw 6417 17417 1100 32 16 00 35308
B Week 1.8 839 17417 1657.8 28 18 00 48127
© Week 1-3 828 750 667.2 16 27 00 1097.8
= Week 4-8 750 23167 1566.7 23 21 00 3644.
o Week 18 828 23167 22339 21 23 00 47418
M~ Week 13 829 700 617.1 20 22 00 1260
o Week 4-8 700 2050 1350 28 19 00 38122
a Week 1-8 829 2050 1967.1 26 19 1667 5072.2
o Week 1-3 829 845 7621 24 19 00 18614
s Week 4-8 845 2550 1705 40 14 00 67428
a Week 1-8 829 2550 2467 1 35 15 00 8604.2




TABLE 4.2 SUMMARY OF 'F' VALUE (COMPLETE ANOVA TABLE IN
APPENDIX 2)  OF WEIGHT GAIN, FOOD CONVERSION
RATIO, PROTEIN EFFICIENCY RATIO AND FOOD

CONSUMED
WEIGHT | FOOD PROTEIN FOOD
WEEKS GAIN CONVERSI | EFICIENCY | CONSUMED
ON RATIO | RATIO

1-3 DIET 1.24 NS 2.7TT% 2.26 NS 21.15%*

WEEK 2.60 NS 34.77%* 48 73** 27.81*%*
4-8 DIET 2.01* 1.55 NS 2.59% 38, HOF*

WIHEK 10.99%* 3.10* 5.06%* 35.32%*
1-8 DIET 3.03% 2.01 NS 3.09 26.99%*

WEEK P, 71 6.42%* 21,12%% 56.83**

NS = Non Significant (P> 0.05)

# = Significant (P < 0.05)
e = Highly Significant (P < 0.01)
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CHAPTER FIVE

DISCUSSION:

Chemical Analysis

The chemical analysis of diets has revealed that there was variation in
the proximate composition of crude protein content of the seven experimental
dicts.  All crude protein in the diets were below the calculated value of 23%
of the starter diets.  The crude protein content of the experimental diets
(starter) are higher than the one recommended by N.R.C. (1971) and shghtly
lower than that of Aduku (1993) and Olumu (1979) recommended level. The
finisher diets on the other hand show variation in crude protein with most of
the values falling below the caleulated 20% crude protein. Despite the
variation in the crude protein of the finisher diets the crude protein were
within the recommended range of Olumu (1979), with most of the values
shightly lower than that of Aduku (1993). The difterences observed in respect
of the crude protein of the dicts may be due (0 vartation of crude protein
content of sceds used as the source of protein. The vartation of crude protein
ol grains is caused by differences in soil fertility, time of harvest, genetic
constitution and several other factors (Santosh 1991).

The proximate composition of crude fibre of experimental and control
finisher diet showed a higher value than the 5.0 percent maximum value
recommended by Olumu (1979).  The crude libre i the starter diets  are
within the Olumu (1979) recommended range.  Since the fibres are not
digestible carbobydrate, the variation in the composition of crude fibre may
cause variation in the digestibility ol the diets.
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The tat which is an important raw material in broiler Chickcn diets as
sources of dietary energy shows variation in composition within the diets used
in the experiment.  The percentage [at content of diet with lima bean meal
(both finisher and starter dict) arc below the recommended level of N.R.C
(1971) and Olumu (1979).  The percentage crude fat content of the diets
(starter and finisher) that contain groundnut meal are above the recommended
level, There is variation in the crude fal content of seeds used as sources of
protein in the diets. As shown by Asicdu (1989) Onwueme and Sinha (1991)
and Purseglove (1974), groundnut seeds has the highest fal content followed
by Soyabean and hima bean. The level ol crude Tat content of the dicts Turther
confirms the ranking of these seeds in respect of  their crude lat content as
dicts Torm with high fat ingredient indicated high crude (at. As a source of
encrgy, variation in the composition of fat within the dicts will fead (o
variation in the caloric density of the diets.

The level of crude ash in the experimentad dicts shows that the dicts
with groundnut meal and diet with soyabean ;m.d lima bean meal (starier) and
diet with groundnut meat and diet with groundout and soyabean mcal
{(tinisher) are similar o N.R.C. (1984) recommended level. The ceude ash of
diet with soyabcan meal and control (finisher) and dicts with LM, SM, SGM
{dict 1,2,6 and 7} and costrol starter are higher than N.R.C. 1984
recommended level. The level of crude ash in dict with soyabean and lima
bean meal (diet 4) starter, diet with soyabean and lima bean meal and diet
with soyabean, groundnut and lima bean meal (diet 4 and 7) finisher are lower

than recommended value, Since crude ash represents the mineral content of
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the diet, its variation indicate variation of mineral cnmpos‘iiinn within the
experimental dicts,  The observed difference may be due (o the type of
ingredient used in formulating the dicts.

The chemical analysis of the experimental and control dicts revealed
that there was variation in moisture comtent (both starter and {inisher diets).
This shows that the water content of the ingredients used in lormulating the
rations are nol the same.

The calculated nitrogen tree extracts (total digcstihlé carbohydrate) in
both starter and (inisher of experimental and control diets also revealed that
there was variation in their composition.  There is variation in the
carbohydrate content of the seed used as source of prolein.  As shown by
Asicdu (1989). Purseglove (1974), Onwueme and Sinha (1991) lima bean has
the highest carbehydrate content followed by soyabean and groundnut. The
level of NLF.E. (total digestible carbohydrales) content of the experimental
dicts further buttress the ranking of thesc seeds, as diet form with mcal
containing high carbohydrate indicate high N.I-";E. Since there is variation in
{otal digestible carbohydrae (N.F.E.) the caloric density of the dicts will not
be the same among the experimental and control diets.

Generaily, the digestibility test of the experimental and control diet
indicate high percentage digestibifity. This shows that most of (he ingredients
were made avatlable for absorption into the body systeai.  The percentage of
crude fibre gencerally affect digestibility of food {Adolph and Moiyiwu 1984)
and as such the low level of digestibility of conwol diet compared to the

cxperimental diet may be due 10 its high fibre content. The variation obscrved
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in respect 1o digestibility within the experimental diets may  be duc to
variation in their crude fibre content.

One important consideration ol a foodsiuf? that is to serve as a protein
source for livestock and in particular poultry is s balance of amino acids
(Offiong 1979, Aduku 1992). However, the amino actds tn all the dicts
(experimental and conteol) dre o agreement with N.R.C. (1984), McDonald
et al (1947) and Aduku (1993) and non of the value is deficient compared to
Olumu ([979) recommended level, Even though the amino acid fevel in all the
experimental and controf diets were not the same, all the values were up to the
level required by broiler.  Since plant proicin sources are ussocizllcd with
deficiency of particular amino acid, the attainment ol required level may be
duc 0 the combination of different foodstulls with different amino acid levels.
The deficiency of amino acid associated with a particular foodstuff may be
corrected by another as they were combined together to lorm a diet. The
amino acid has met the requirement of broiler chicken, as such any growth

depression cannot be explained by aminoe acid deficiency,

Growth/Veod intake;

The lood consumed by the bird in all phases of the trial indi;.:alcs a
high signiticant difference (I’<0.01) between the diet and between the weeks.
The mean food consumed indicate significant ditference (P <0.05) between
the control and experimental diets. The bird fed with diet having high energy
giving food (total digestible carbohydrate plus {a) consumed less food
compared (o the one with less energy giving food.  This finding is in

agreement with Olumu (1979) and  Scoti_ct al  (1982) who reported that
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chickens consumie food (o meet their energy requirement and within a certain.
energy range, food consumption decreases with increase in energy level.
The differcnce observed between weeks may be due 1o age because food
consumption increascs with increase in age of the animal up to a particular
level,

The result of weight gain indicated that there was a general increasc
in body weight n all trials without decrease in weight.  However, the result
of weight gained during the brooding period (week 1-3) shows  that there was
no significant differences (P> 0.05) in the performance of the bird between
the diets and between weeks.  The performance of birds during the period
they were fed with finisher dict indicates significant difference (12 <0.03)
between the diets and high signiticant dilferences (P<0.01) between (he
weeks.,  The final weight gatned shows significant differences (P< .05}
between performance of the bird fed with different diets. The bird fed with
control dict which had the highest mean weight gain shows non signilicant
differcnces (P> 0.05) with the mean weight of bird fed with dict comaining
soyabean, soyabean and lima bean, soyabean and groundnut and diet with
soyabean, lima bcan and groundnut {diet 2, 4, 6, and 7). The best
performance in terms of weight gained among cxperimental dict was recorded
in diet with only soyabean as the vegetable protein. It may be due to the
guality of protein in soyabean which according (0 MeDonald et af (1987) and
Onwueme and Sinba (1991) have the best protein compare to other plant
protein sources. The weight gained increases with the increase of the quantity

ol soyabean in the diet. The bird fed with dict without soyabean (dict with
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fima bean, groundout and diet with groundnut and lima beans) mean weight
gain were significantly (P <0.05) Jower than control dict.

These findings arc in agreement with Barbour ¢t al, (1992) who
reported that protein sources cause  significant  dilferences  in  chick
perforinance, soyabean meal promoted the fastest, gain gluten meal the lowest
gain and groundout meal and sesame meal intermediate gains.

The fower performance of bisds Ted with dict without soyabean cannot
be explained by amine acid deficiency as their amino acid level do not {afl
below the QGlumu (1979} and N R.C. (1984) rccommended level. The birds
probably consumed less feed ta meet their totl nutrient requircment and thus
resulted in dcprcéscd body weight gains compared 10 those fed with diets
containing soyabcan meal with good performance. The differences observed
in respect to weeks weight gain may be due (© age and environmentad factor.
Week five was characterized by heavy wind accompanied by rainfall which
tnterrupted light supply which led to low lood consumption.

The best Food conversion ratio (week [ - 3) was recorded in dict with
soyabean and groundnut and one with soyabean, The bird fed diet with lima
bean, groundnut, soyabean and groundnut, lima bean and groundnut and a dict
with groundnut, soyabcan and lima bean are similar to Aduku (1993)
cxpected value. The food conversion ratio of the bird fed centrol diet is lower
than afl the experimental dict.

The food conversion ralio of week 4 - 8 showed that the birds fed diet
with soyabean, soyabean and groundnut, soyabean and lima had valucs similar

to Aduku’s (1993) expecied food conversion ratio.  Other experimental and
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the control diets arc lower in rating comparcd o the one mentioned above.
The overall result (Week 1 - &) indicated hat the bird fed with soyabean and
the one fed with soyabean and groundnut had an improved food conversion
ratio compared 1o Aduku’s (1993) expected value, Other experimental diets
food conversion ratio are similar to the expected vatue but the control diet had
a lower food convcrsién ration. The observed difference in respect o food
conversion ratio may be duc to variation in the composition of experimental
and control diets.

Therce was signiticant difference (P <<0.08) in protein efficiency ratio
(PER) of the bird 1ed different dict and high significance difference (I <0.01)
between the weeks in week 1-3. ‘The bird ted with soyabean, groundnut,
soyabean and groundnut had the best protein efficiency ratio (PER); while
other experimental dict had intermediate value with countrol recording the
lowest vafue. When the birds were foed with the finisher diet, (week 4 - 8)
the bird fed with soyabean had the best protein efficiency ratio while birds in
other cxperimental  diet had intermediate PER. When compared with
experimentat dict the bird fed control diet had the lowest protein clficiency
ratio.

The over all result of protein efficiency ratio (week 1-8) is similar to
that of weck 4 to 8. The performance ol bird between the dicts indicate
significant difference (P <0.05) while that of week 1-8 protein effeciency ratio
indicates high significant diffesence (P<0.01). The birds fed dicts wilh
soyabean had the best protemn cfficiency ratio (leR) comparcd with other

experimental diets without soyabean,  The performance of birds fed control
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diet is Jower than that of all experimental diets.  The differences observed
between the diets may be due (o variation in protein source of the diets.

The leg problem developed by the birds in diet with sovabean meal
(diet 2) and control may be due (o consumption ol ¢xcess protein or
insulficient vitamin D, That of diet two developed carlier than that of the
control dict.  This may have caused the difference i terms ol body weight
as there was not much significant increase in weight among birds with leg
problem,

The death rate of birds fed experimental diets was generally low. This
is a clear indication that the birds can tolerate the expermmental diets,  The
death rate was lower than those reported by Ologhobo ¢t al (1993).  The
difference observed in respect to mortality rate may be duc to the lood
processing methods, types of experimental diets and nature of routine
management technigues employed.

Conclusion/Recommendation:

Poultry nutritional research in Nigeria has come a long way from what
it used (0 be ondy 3 to 5 years ago.  However, this study indicates that birds
led diets  coptaining high carbohydrate and lat consume less food compared
with those Ted with diet containing lower fat and carbohydrate. "The birds led
diets with soyabean meal had high mean weight gain which show no
significant difference with the birds fed control diets. The diets with soyabean
meal also had the best food conversion ratio and protein elficiency ratio.

The significance of this rescarch investigatton fies in the fact that
soyabeian, groundnut lima bean were successfully combined in various

proportion in dicts which adequately supported growth of broiler chickens.
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The indispensable amino acids in all the experimental dicts are not dificient
and the digestibility of’ the dicts was high. There was low mortality rate of
the birds fed with these diets.  This indicates that the experimental dicts had
the potential 1o be used in feeding broilers.

However, inorder of magnitude, diet 2, 4 and 6 arc recommended for
use i brotler production in Nigeria. The birds fed with these dicts do not
indicate significant difference with the one fed with commescial Guinea Fecd,
They also had a beter protein efficiency and food conversion ratio compared
Lo that ol control diet.

This work can scrve as a spring-board for other rescarches in an eftort
o finding the most suitable locally available feed for broifer chickens. In
view of the fact that high carbohydrate and fat usually lead 10 low food
consumption rate, extraction of the oil from grouadnul and partial replacement
with some carbohydrate source might prove uselul in subsequent work or feed

tormulation using {ita bean, groundnut and soyabean.
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APPENDIX
APPENDIX 1
CALCULATION OF 23 PERCENT CRUDE PROTEIN STARTER AND 28
PERCENT FINISIIER DIET WITII MAIZE AS THE SOURCE OF ENERGY.

Dict i Ratio of t:3 blood and liama bean with premix, common salt and bone
meal {ixed at .25, .25 and 3% (starter)

Blood meal 1 x 80 = 80
Limabean 3 x 22 = 00 146 = 36.5 (Proicin)
146
X = Maise
Y = Proein
i. x+y=100-35 =965
2. O8x + 365 = 23
3. O8x + 08y = 7.72
4, Ox + .285y = 15.28
= Y = 15,28 = 53.01
285
X = 96.5-53.601 4284
Biood meal = 53.61 = 13.40
4
Lima bean = 53.61 - (3.40 = 40.21

Dict 2 Ratio of 1.3 blood meal and soyabean with premix, common salt and

bone meal fixed at .25, .25 and 3% (starter)

Blood meal { x 80 = 80
Soyabean 3 x 38 = 114 194 = 48.5
194 4
X = Maize
y = [rotecin
(. X 4+ y = 100-~3.5 = 96.5
2. 08x + 485y = 23

a3



3. .08x + .08y = 7.72
4, Ox + 405y = 15.28

y = 1528 = 37.72
405

x = 96.5 -37.72 = 58.77
Blood = 37.72 = 943
4
Soyiabean = 37.72 - 943 = 28.29

Dict 3 Ratio of 1:3 blood meal and groundnut with premix, common salt land bone
meal fixed

al .25, 25 and 3%
Blood meai { x 8¢ = 80

Groundnut 3 x28 =84 164 = 41
4

164
X = iz
y = prolcin
I x +y=100-35 =905
2. 08x + 4y = 23
3. 08x + .08y = 7.72
4. Ox + 33y = 1528

y = 1528 = 46.30
33

x =965 = 46.30 = 50.2

Blood = 406,30 = 11.58

Groundnut i 46.30-11.58 = 34.72

Dict 4 Ratio ol 1:3 blood meal to lima bean and soyabean {(starter)

Blood 13.40 + 9.43 = 2283 + 2 = [1.42

Soyabean = 28.29 = 2 = 14.15

84



Lima bean = 40.2] + 2 = 20011
Maize 42.89 + 58.78 = 101.67 =~ 2 = 50.83

12.49

il

Dict 3, starter Blood = 11.58+13.40 = 24 98 + 2

Maize = 42.89 + 50.2 =93.09 + 2 = 46.55

Lima bean = 40.2) + 2 = 20.11
Groundnut 3¢.72 + 2 = 17.36
Dict 6, starter Maize = 58.78 + 50.2 = 108.98 + 2 = 54,49
Blood = 943-+11.58 = 20.01 + 2 = 10.51
Soyabcan = 28.29 - 2 = 14.15
Groundnut = 34.72 «+ 2 = 17.36
Dict 7 starler Maize = 58.78 + 50.2+42.89 = 151.87 +3 = 50.02
Blood = 943+4+11.58+13.40 = 3441 =3 = [].47
Lima bean = 40.21 =+ 3 = 13.40

3472 +3 = 11.57

[

Groundnut
Soyabean = 2829 =3 = 943
Drict 1 Ratio ol 1:3 blood mecan and lima hcan‘ wilth common salt, VM premix
and bone meal lixed at .25, .25 and 3% (linisher)
Blood 1 x 80 = 80

Lima bean .3 x 22 = 66 146 = 36.5 (prolin)

’ 46 4
X = maize
y = prolein
boxy = 100-3.5 = 06.5
2. .08x + .365y = 20
3. .08x + .08y = 1.7
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4. .Ox + .285y = 12.28

~a

28 = {3.09
28

y =1

Xx = 96.5 -43.09 = 53.4]

Blood = 43.09 = 10.77
4

Limat bean = 4309 - 1077 = 32.32

Dict 2 Ratio of 1:3 blood meal and soya bean with common salt, VM
premix and

bone meal fixed at .25, .25 aand 3% (finisher)

Blood = 1x8) = 80
soyabean 3 x 38 = 114 184 = 48.5
(94 4
x = Maize
y = Prowin
1, x + y = 100-35 = 96.5
2. 08x 4+ .485y = 20
3 08x + 08y = 7.72
4. 0x + .405y = 12.28
y = 12,28 = 30,32

405

96.5 - 30.32 = 006.18

X

Blood = 30.32
4

7.58

I

Soyabean = 30.32 -7.58 = 22,74

Diet 3 Ratio of [:3 blood meal and groundnut with premix, common salt and
bone menl lixed a1 .25, .25 and 3% (Finisher).
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Blood meal 1 x 0 30
Groundnut 3 x 28 _84 164 = 4|
164 4

X = maizc
y = Protcin
Xx+y = 100-35 = 90.5
08x + 4y = 20
08x  + .08y = 772
0x  + .33y = 12.20

y = 12.28 = 37.21

33

x = 9.5 -37.21 = 39.29

Blood = 37.21 = 930
4

Groundnut = 37.21 - 930 = 2791
Dict 4 Finisher
Blood = 1077 + 758 +2 = 9.8
Soyabean = 22.74 + 2 = [1.37
Lima bean = 3232 + 2 = 16.16
Maize = 5341 + 66.18 + 2 = 59.80
Dict 5 linisher
Blood = 1077 + 930 =+ 2 = 10.03
Lima bean = 3232 + 2 = 10.16
Groundnut = 27.91 + 2 = 13.96
Maize = 59.29 + 5341 + 2 = 50.35

Dict 6 finisher
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Blood = 7.58 4+ 930 = 2 = 8.4

Groundnut 27.91 + 2 = 13.96
Soyabean 22.74 + 2 = §1.37
Maize = 59.29 + 66.18 + 2 = 62.74

Dict 7. Finisher
Blood = 10.77 + 7.58 + 930 + 3 =922
Groundnut = 27.91 = 3 = 9.30

Soyabean = 22.74 + 3 = 7.58
Maize = 53.41 + 66.18 + 59.29 + 3 = 59.63

Lima bean 32, 32 = 3 = 10.77
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APPPENDIX 2

COMPLETE ANOVA TABLE OF WEIGHT GAIN, FOOD CONSUMED, FOOD
CONVERSION RATIO AND PROTEIN EFFICIENCY RATIO.

WEIGHT GAINED

WLEEK 1 -3

SOURCE DF
Week 2
DIET 7
FRROR 14
WEEK 4 - §

SOURCE DI
WEEK 4
DIET 7
ERROR 28
WEEK | - 8 :
SOURCE DF
WELK 7
DILT 7
ERROR 49
FOOD CONSUMED
WEEK 1 -3

SOURCL DF
WLEEK 2
DIET 7
ERROR 14
WELIK 4 - 8

SOURCE DF
WIEEK 4
DIET 7
ERROR 28
WLEEK | - 8

SOURCE DF
WEEK 7
DIET 7
ERROR 49

89

S8
704423250
11785.771067
19000, 60087

S8
250206,3135
116080.5950
159398.4625

SS
301178.0150
108191.9950
192067.4500

AN
172398.1858
168371.4533
15918.9542

S8
898962111
1723159.856
178164.389

SS
34875067.880
1656155.412
429562 .996

MS
3522.11625
1683.68167
135718577

MS
62506.5784
16582.9421
5692.8022

M
45882.5736
15455.9995
3919.7439

M5
86199.4929
24053.0648
1137.0682

MS
224740.528
240165.094
6363.014

MS
498223 983
230593.030
8766.612

E.
2.60
1.25

109

- 29

17
304

£

1%



FOOD CONVIERSION RATIO (FCR)

SOURCIL:
WLLK
DIET
ERROR

WEEK 4 - 8
SOURCE
WIELEK
DIET
ERROR

WEEEK 1 -8
SOURCE
WEEK
DIET
ERRORK

SS
3.91583333
1.6516667
1.19083333

35S
3.62650000
3.25500000
5.01750000

S8
64.50500000
20.24500000
70.35000000

PROTEIN EFFICIENCY RATIQ (PER)

WEEK 1 -3

SOURCE
WLIK
DIET
ERROR

WEEK 4 - 8

SOURCE
WELK
DIET
ERROR

SOURCE
WELK
DIET
ERROR

DF
2

7
14

90

SS
1'7.87250000
2.90000000
2.56750000

SS
3.62650000
3.25500000
3.01750000

5SS
28.74437500
421187500
9.52812500

MS
2.95791667
0.23595238
0.08505952

MS
0.90062500
{}.46500000
0.17919043

MS
9.21500000
2.89214286
1.43571429

MS
8.93625000
).414228571
(.18339286

MS
0.90662500
0.46500000
0.1791643

MS
4.10633929
0.60169643
0.19445153

Kv7)
2.77

5.06
2.59

6.42
201

5.00
2.59

-

2112
3.09



APPENDIX 3
MEAN WEIGHT/STANDARD DEVIATION OF BIRD IN GRAMS

WEEKS I Il 11 IV \Y VI VII VIII

DIET MEANS MEAN MEAN MEAN MEAN MEAN MEAN MEAN
WEIGHT = SD | WEIGHT =SD | WEIGHT + SD | WEIGHT =SD | WEIGHT = SD | WEIGHT= SD | WEIGHT =SD | WEUGHT =5D

l. 291.7 73.6 483.3 876 654.2 67.9 8042 641 883.3 60.6 1166.7 816.5 1458.3 1594 1691.7 247.8
2, 2875 440 500 118.3 | 7958 1346 1025 1754 1275 1725 1654.2 222.7 2054.2 2821 2425 379.1
3 283.3 3835 479.2 78.1 675 44.7 800 71.5 950 126.5 1166.7 180.7 1425 2716 1741.7 288.8
4 3667 492 500 100 7333 153.8 991.7 165.6 1091.7 132 1550 184.3 1933.3 201.7 2391.7 2438
5 316.7 73.6 4383 102.1 | 641.2 124.2 8OO 179.6 841.7 1985 1054.2 317.2 1378 3778 1741.7 427.1
6 308.3 73.6 483.3 116.9 | 730 1308 937.5 141.7 1087.5 167.3 14342 3084 1887.5 4048 2316.7 4143
7 300 354 490 65.2 700 7.3 835 137 1000 108.0 1300 1341 1675 1258 2050 216

8 380 57.0 625 79.1 843 34.2 1190 96.2 1570 135.1 2040 163.6 | 2350 235 23550 162.0




APPENDIX 4

WEIGHT GAIN IN GRAMIS (AV) PER WEEK

DIET | WEEK | WEEK II | WEEK III | WEEK IV WEEK V WEEK VI | WEEK VII | WEEK VIII
1. 209 191.6 170.9 150.1 79.1 283.4 291.6 233.4
2 204.7 212.5 295.8 229.2 250 379.2 399.8 371
3 200.4 195.9 195.8 125 150 216.7 258.3 316.7
4. 283.8 183.3 183.3 258.4 100 458.3 3833 458.4
3 232.8 416 183.4 158.3 41.7 212.5 320.8 366.7
6 225.5 175 266.7 187.5 150 366.5 433.5 429.2
7 217.1 190 210 135 165 300 375 375
8 297.1 245 23 345 380 470 310 200




APPENDIX 3

(AV) FOOD CONSUMED PER WEEK IN GRAMS

DIET | WEEK WEEK WEEK WEEK WEEK WEEK WEEK WEEK
I [ 11 v vV VI VI VI
1. 264.8 382.8 4048 490.5 516.3 695.8 853.5 913.5
2 256 3945 490.3 660.8 613.7 741.3 851.2 862.2
3 252.7 354 432 565 465.2 650.8 813.8 896.8
4. 301.8 422.2 487.8 745.7 508 749.8 902.3 1118.3
3 267.8 376.8 437.3 615.3 457.8 704.5 §92 861.2
6 272.8 382.2 4428 673.5 598.5 655.8 796.2 920
7 2712.2 429 558.8 505.6 557 172.5 833.3 1143 8
8 4544 641.6 765.4 1094 1333.2 1380.4 14146 1520.6
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APPENDIX 6

FOOD CONVERSION RATIO IN GRAMS

| DIET WEEK WEEK WEEK WEEK WEEK WEEK WEEK WEEK
| Il I % V Vi Vi VI
1. 1.4 2,0 24 £ 8 6.5 2.5 2.9 3.9
7.8 I.2 1.9 1.7 2.9 25 1.9 2.1 2.3
3 1.2 1.8 2.2 4.5 3.1 3.0 3.2 2.8
4 1.1 2.3 2.7 2.9 5.1 1.6 2.4 2.4
5 L2 2.7 24 39 11.0 335 2.8 2.3
6 1.2 2.2 1.7 3.6 4.0 1.8 1.8 2.1
7 I3 2.3 2.7 3.7 34 2.6 2.2 3.1
8 1.5 2.6 3.3 3.2 3.5 2.9 4.6 7.6




APPENDIX 7

PROTEIN EFFICIENCY RATIO

DIET WEEK | WEEK 1I WEEK III WEEK 1V WEEK V WEEK VI WEEK VII WEEK VIII
1 3l 2.3 1.9 1.6 0.8 il 1.8 1.3
2 35 24 2.7 1.7 2.0 2.5 23 2.9
3 38 16 2. 1.2 1.7 1.8 1.7 1.9
4. 42 39 1.7 1.7 0.9 24 2.0 20
5 En 1.8 2.0 1.4 0.3 1.3 1.9 2.2
6 7 2.1 1.1 1.4 1.2 2.8 2.7 23
7 36 2.0 0.8 14 1.7 2.0 2.3 1.7
8 3.0 1.7 0.6 1.7 1.6 1.9 1.2 0.7

D

un




APPENDIX 8

MULTIVITAMIN ANTIBIOTIC (TERRAMYCIN CIIICK FORMULA) COMPOSITION TABILE

Oxyletracycline hydrochloride 55gm

Vitamin A 2,200,000 i.u.

Vitamin D, 396,000 i.u i
Vitamin 12 600 1.u

Vitamin K 0.792 gm

Vitamin B, 2.200gim

Pantothenic scid 4.062gm

Nitcinamide 13.2 gm

Ribofiavin 2.86 pm

96



APPENDIX 9

PROXIMATE COMPOSTION OF STARTER DIETS

Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 Diet 7 Diet 8
(Control)
Crude protein 21.96 22.51 21.08 22.44 21.31 22.21 21.98 22.13
Crude Fibre 3.60 4.09 5.22 5.32 1.64 6.03 1.25 9.90
Crude Fat 1.56 4.01 13.64 3.64 6.11 8.19 6.25 7.20
Ash 6.90 6.63 5.47 3.67 6.17 7.46 7.94 9.19
Moisture 8.45 7.63 10.66 7.83 6.99 7.49 7.49 8.68
Sub-Total 42.47 44.93 55.42 44.73 46.05 50.88 50.91 57.1
N.F.E 57.53 55.07 44 .38 55.27 53.95 49.12 49.09 42.9
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APPEDIX 10

PROXIMATE COMPOSTION OF FINISHER DIETS

Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 Diet 7 Diet 8
(Control)
Crude protein 19.20 20.67 18.73 20.76 18.95 20.17 19.74 18.06
Crude Fibre 6.89 7.34 8.33 8.39 8.69 9.51 10.38 12.98
Crude Fat 0.88 3.80 12.33 2.57 6.63 9.10 6.58 6.47
Ash 5.52 8.15 6.29 3.78 5.31 6.68 2.99 8.46
Moisture 9.92 9.44 8.75 10.03 9.09 9.09 10.70 7.61
Sub-Total 42 .41 49.4 54.43 45.53 49.07 54.55 50.39 53.58
N.EE 57.59 50.6 45.57 54.47 50.93 45.45 49.61 46.42
Digestibility 89.31 89.46 89.21 91.11 89.19 86.71 84.97 81.63

0
(48]



APPENDINX 11

TABLE 4.3 ANALYSED AMINO ACIDS OF FINISHER DIETS

AMINO ACID. Diet 1 Diet 2 | Diet 3 Diet 4 Diet 3 Diet 6 Diet 7 Diet 8
(Control)

Arginine 3.67 4.25 3.21 3.01 2.67 3.25 3.47 3.18
Histidine 1.96 2.11 1.65 2.00 1.94 1.95 2.09 1.85
Isoleucine 1.68 2.23 2.21 2.00 1.59 1.25 1.52 1.06
Leucine 6.66 6.12 5.02 4.97 4.88 3.74 5.65 5.11
Lysine 6.22 6.72 4.97 3.89 5.1 4.75 4.69 5.62
Methionine 0.79 0.82 0.77 0.75 0.70 0.75 0.86 0.95
Phenylalanine 2.98 3.07 17 3.14 4.00 2.60 3.18 3.78
Threonine 1.44 1.66 1.85 2.67 2.45 2.00 1.95 294
Valine 2,67 1.66 2.06 3.01 2.75 2.51 2.64 2.85
Glutanic acid 15.05 16.10 13.69 14.17 13.10 13.52 16.05 15.92
Glycine 1.68 5.94 4.11 6.24 4.04 4.23 4.85 6.11




