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ABSTRACT

This study was conducted to investigate the performance of broiler chicks fed diets with
inclusion of graded levels of Balanites aegypticia seed kernels cake in broiler starter and finisher
diets. One hundred and fifty (150), seven (7) day old unsexed Anak broiler chicks were
randomly assigned to five dietary treatment groups consisting of three replicate of 10 chicks each
in a completely randomized design (CRD). The treatment consist of a control diet and four other
diets with seed kernels included at 5, 10, 15 and 20% replacing maize in the control diet. The
nutritional status of seed kernels based on the proximate analysis revealed that it has 29.82% CP,
11.69% lipids (EE), 3.83% crude fibre, 8.72% Ash, 1.92% Moisture, 44.02% carbohydrate and
energy of (3613 kcal/kg). The final average body weight change were highly significant
(P<0.05). Birds on the control diet recorded the highest weight gain (1423.8g) while the lowest
value of (1087.0g) was for diet 4 with 15% inclusion. The feed conversion ratio was also
significant (P<0.05). There were no significant (P>0.05) difference in feed intake. The results of
the finisher phase shows that the body weight, feed intake and feed convention ratios of broilers
fed the tested diets were not affected by the inclusion of the seed kernels cakes. The carcass and
internal organs characteristics weighed were not affected significantly (P>0.05) among the
treatment groups. Also, no significant effect (P>0.05) in juiciness, flavour intensity, tenderness
and off flavour was recorded among the meat samples from broilers fed the diets. Economically,
cost of feed per kg, live weight gain, increases with increasing level of Balanites aegyptiaca seed

kernels cake.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background of the study.

Poultry production is an increasing important agricultural industry in the world. Poultry meat and egg
account for about 10% of the total animal protein produced in the world each year (Onu and
Madubuike, 2006). However, as beneficial and interesting poultry seems, this sub-sector is bedeviled by
high-off-farm input prices particularly feed prices. This has made a greater number of poultry farmers to
produce below capacity. Earlier reports by lkani et al. (2004) showed that about 70% - 80% of the total
cost of intensive broiler production is spent on feeds alone. Fanimo et al. (2007) also in agreeing with
the reports, further stressed that the extremely high cost of conventional feed ingredients in Nigeria has
increased the feeding cost to about 80% of the total cost of livestock production, especially poultry and
pigs. These have lead to the collapse of many commercial poultry farms and decrease in the growth of
the poultry industry in this country (Ogundipe, 2002). It has been identified that the high cost of
conventional feed ingredient, such as grains is the major factor militating against increased commercial
broiler production in the tropics, more especially in Nigeria. It has become imperative therefore that
cheap alternative feedstuffs with components that are of little or no significance be tried and used to

replace those scarce and costly feedstuffs used in the formulation of broiler diets.

In view of this, there is need to try alternative local feed ingredients that are less competed for.
(Fetuga et al,, 1979 and Oluyemi et al., 2000). To this, Tuleun et al. (2007) further stated that the
development of alternative plant crops and by products in broilers diet will continue to receive attention
in Nigeria as long as the conventional feed ingredients continue to be scarce and expensive. This is inline
with the earlier call by Hutagalung (1981) that with the continuing shortage of conventional source of
feedstuffs, it is timely to consider the under utilized or little known tree crops which could serve as

sources of feedstuffs and feed ingredients for the livestock industry in the tropics.

1.2 Statement of the problem

The high cost of conventional feed stuff especially protein supplying feed materials and energy
giving ingredients is alarming .Likewise the cost of protein resources like soybean meal, groundnut cake,

fishmeal (Tuleun, 2007) and fibrous ingredients such as corn bran, rice bran, palm kernel cake etc have
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been on the increase from year to year (Adejinmi et al., 2007). This situation is of great concern to both
poultry producers and researchers and has necessitated the search for suitable alternative feed stuff

that is cheap to purchase (Duruna et al., 2007).

1.3 Justification of the research.

Cereal grains are regarded as the most important feed ingredients, and if adequate supplies do
not exist within a country, poultry production can not be practiced (Smith 1996). Maize alone account
for the largest proportion of about 50% - 55% of poultry feed. (Bamgbose et al., 2004). Unfortunately,
maize is being competed for by man and other industries. This results in the increasing cost of the
product in the market from N270 per ton in 1982 (Tewe, 1999) to its present day market situation of &
100,000 per ton. Therefore, any effort to substitute maize in broiler diet will significantly reduce the cost

of production (Afolayan 2002).

The plant, Balanites aegyptiaca is found in large quantity in Adamawa state.

It is hoped that the research work will help address the problem faced by commercial poultry
producers in Adamawa State and the country at large. Also the result of the study will help in reducing

the problem of high cost of livestock (poultry) feeds and feed scarcity.

1.4 Objectives of the study

The main objectives of the research work are:

1. To assess the feed intake and growth performance of broiler chicks fed graded levels of Balanites
aegyptiaca (L) seed kernel cake in both starter and finisher diets.

2. To determine carcass yield and internal organs characteristics of broiler chicks fed graded levels of
Balanites aegyptiaca(L) seed kernel cake.

3. To determine the optimum level of inclusion of Balanite aegyptiaca seed kernels cake in broiler

diets

14



4. To determine the economics of production of broilers fed with Balanites aegyptiaca (L) seed kernel

cake.

CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 Development of the broiler industry in Nigeria

According to Smith (1996), the broiler industry is the best integrated enterprise in the whole of
the field of animal agriculture. The commercial broiler production started in Nigeria in the 1950’s and
60’s along with modern agricultural development technologies that were imported by the colonial
master during the colonial and post independence era’s when technology was regarded as the best
method of modernizing Nigeria’s broiler industry between 1970 — 1980. This was brought about along
several factors including the liberal importation of day old chicks, feeds and equipment, incorporated
with favorable government programmes such as the Operation Feed the Nation (OFN) (Dafwang, 2002).
Recently, with the application of biotechnology in the poultry industry (Burt, 2002) and the tremendous
genetic improvements that have been achieved in many economic trait in egg’s and meat strains have
advanced the poultry industries worldwide (George, 2008). He went further to express that some novel
technologies which are components of biotechnology, such as molecular biology, molecular genetics,
genetic engineering, gene cloning, recombinant DNA, gene transfer, genomics, proteomic,

transcriptomics and bio-informatis when manipulated will greatly expand the poultry industry.

The broiler industry is still regarded as the fastest means of meat production. Depending on
management systems, feed quality and sources of day old chicks used, the production cycle could take 8

— 10 weeks.

2:2 Environmental factors for broiler and their Management.
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In broiler production, Smith (1996) stated that, the main guiding principle of rearing is the all in
all art principle so that only birds of the same age are kept on the same site. However, Anon, (2003)
argued that for the present time, such system cannot be fully implemented because of the chickens

abattoirs limitations.

The essential environmental conditions for broilers are similar to that of the pullet chicks
(Oluyemi and Robert, 2002) except that broilers are traditionally reared on deep litter (Smith, 1996). In

some areas, the broilers required some special consideration.

2:2:1 Brooding

The brooding system applicable to broilers is the mass brooding as contrasted with group
brooding (Oluyemi and Robert, 2000). They went on to suggest that in developing countries where
broiler production is a younger industry, brooding methods for pullet chicks are used for broilers MAMR,
(2003) have reported that under the brooders, the chicks select their own wanted temperature. If the
temperature is high the chicks gasp and the wings dropped and move away from the heat source. The
brooder therefore should be raised higher or increased the temperature. If the temperature is normal or
good, the chicks are evenly distributed over the floor and are comfortable. In case of draft, the side

where draft is coming should be blocked.

2:2:2: Density and litter conditions

Oluyemi and Robert (2000) recommended that broiler chick should be stocked at the rate of
0.06m?* from day old to market age. They further explained that this high stocking rate is primarily to
ensure maximum profit from floor space and also to restrict extensive movement which is accompanied
by the wasteful dissipation of energy by birds. However, MAMR (2003) reported that if broilers are
housed at high stocking density, the chicks are trapped or trampled on and do not easily locate feed and

water.
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Special care should be given to the litter, since caked litter can lead to the formation of breast
blisters and the down grading of carcasses. A good litter should be free from moulds, preservative and

pesticides (MAMR, 2003).
2:2:3; Temperature

A high starting temperature of about 35°% is required by broilers chicks, which is gradually
reduced to environmental temperature (Oluyemi and Robert, 20002). Smith et al. (1996) have earlier
reported that 20 — 25% is the ideal temperature for broilers in the post brooding house stage. He further
stated that any degree deviation from the optimum may result in a reduction of body weight at eight
weeks of about 20g while a degree rise in temperature causes a depression in cumulative food intake of

about 50g for bird.

2:2:4 Lighting

It is recommended that broiler chicks receives 23 hours of light per day for the first week to
have them accustomed to darkness and will prevent panic, should power fail. After a week, the light
intensity is gradually reduced to a level that keeps the chicks quiet and docile, not affecting their eating
habits (MAMR, 2003). Oluyemi and Robert (2000) have earlier reported that too much light is moreover
depressive of growth rate and therefore recommend low light intensity of 1.076 or less after an initial

intensity of 10.76u for the first few weeks.

2:2:5: Feeding and water supply

The main objective of broilers production is for rapid growth rate. It is therefore important that
good quality and quantity feeds are supplied. Water should be given ad-libitum (Smith, (1996) and
Oluyemi et al (2000).

2:2:6 Disease control

A similar control programme is advocated as for layers. Oluyemi and Roberts (2000) further
stated that it is more economical in the long run to immunize the birds than to take the risk of sub

clinical infection which might drain the profit.
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2:3:0 Nutrient requirements of broiler chicks.

The nutrient requirements of domestic fowl are the same as those of other farm animals namely
water, carbohydrates, protein, fat, minerals and vitamins. These six nutrients are all essential to life,
growth, production and reproduction in all classes of poultry. But certain nutrients are required in
higher or lesser quantities for certain categories of poultry, for example, broilers require higher levels of
certain nutrients like protein with amino acids and also energy. This is in order to cope with the
relatively higher rate of physiological activities related to rapid growth, weight gain and also change of
feathers (Oluyemi and Roberts, 2000). Keene [1969] have earlier stated that nutrient requirements for
meat type birds are higher than birds grown for egg production because the meat type birds grow at a

much faster rate.

2:3:1. Water requirement.

Water is essential to life. Birds can live longer without food than without water. Lack of a
consistent supply of fresh water hinders the growth of young poultry, Cavers el at. [2002]. Water is a
medium in which chemical reactions of metabolism take place in the body .It also plays a significant role
in regulation of body temperature,[Anthony, Fred and Ochapo,2000]. The water intake of birds,
especially broilers are influenced by many factors which includes environmental temperature, relative

humidity, composition of the diet and the ability of the birds to reabsorb water in the kidney.

Water deprivation to > 12 hours has adverse effect on growth of broilers, deprivation for > 36
hours can result in marked increase in mortality of both young and matured broilers. Limitations on

water depress animal performance quicker and more drastically than any other nutrient deficiency.

2:3:2 Energy requirements.

Feeds are of great importance in practical broiler diets. The energy requirements of broilers are
met by carbohydrates and lipids. The carbohydrates are chiefly represented by starch, sugars and
cellulose (Ralph, 1987). According to Cambell and Lesley (1985), carbohydrates are the principal energy

sources in poultry diets which they represent 50—75% of the total dry matter.
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Sizemore and Siegal (1993) stated that birds tend to satisfy their energy requirement if fed ad-
libidum, but Ralph et al (1987) has earlier warned that if energy level is high, consumption and feed
conversion rate are small. The authours therefore recommended that energy level of feeds should be

flexible.

The energy in feed stuffs fed to poultry is usually expressed in units metabolisable energy per
unit weight e.g. kilo joule per gram (kj/g) and kilo joule per day (kj/d). Smith (1996) also defined
metabolized energy as that portion of food which is available to the birds for the production of meat

and eggs, and for the maintenance of vital functions and of body temperature.

Absolute requirement for energy in terms of kilocalories per kg of diet (kcal/kg) can not be
stated because poultry adjust their feed intake to obtain their necessary daily requirement (NRC, 1984).
However, some authors recommended a dietary energy value of 3200 kcal metabolisable energy (ME)
per kilogram for broilers from 0-8 weeks of age, while NRC (1996) recommended a level of 2800 kcal
ME/kg diet. Olomu (1995) recommended energy level of 3000 kcal ME/kg diet for tropical countries. It is
generally agreed that in order to keep the feed conversion rate at a satisfactory level, starter and grower
feeds should contain not less than 3000 kcal of ME/kg of feed and finishing feeds 3200 kcal ME/kg of
feed.

Chickens fed low energy diets about 2600 kcal ME/kg diet have been recorded eating as much as
30% more than similar birds fed diets containing 3200 kcal ME/kg (NRC, 1984). Okoye (1998) confirmed
that a low energy high protein diet cause a reduction in growth rate and poor efficiency of feed
utilization. Bartor (1992) finally observed that chicks fed high energy diets consumed significantly more

feed during finishing period.

2:3:3 Protein requirements.

This is usually the most expensive feed material, but the one most likely to bring profitable

results if properly used (Cavers, et al; 2002).

Certain levels of protein must be maintained for each growth stage of the birds for optimum
performance. It has been reported that lower protein levels not only lead to poor performance but

predisposes the birds to common diseases (Olomu, 1995).
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As the birds grow, they tend to consume more feed. So if the same quantity of protein level is
given to them as when they are young, they will consume more amount of protein there by increasing
their cost of production. It was due to that, that Olomu (1995) recommended three crude protein (CP)
regimes for broiler chickens at the following stages;-0-3weeks 24%, 3-6weeks 21% and 6-9weeks 18%, at
the same ME levels (3000 kcal ME/kg). Kekeocha (1994) earlier recommended 23%CP level for broiler
starter and 20% Cp for broiler finisher. NRC (1994) recommended 23% and 18% CP for broiler starter
and finisher, while McDonald et al.(1987) recommended protein levels of 23% and 19% for both starter
and finisher diets respectively. Finally, NIS (1989) and Olomu (1995) recommended protein levels of 24

and 20 % for broiler starter and finisher respectively.
2:3:4 Fats requirement

Fats are present in practically all feed materials .The estimated fat present in the diet of birds is
equivalent to the ether extracted material contained in the diet. Utilization of fats and oils of vegetables
or of animal in poultry diet has been shown to enhance growth, feed conversion ratio and increase

appetite.

Reid et al (1995) stated that fats or oils, provide an added energy reserve .If measured by
weight, they produce more than twice the energy yielded by carbohydrates or protein. Their cost

therefore makes them too expensive to be considered alone.

Excessive inclusion may cause digestive up set in birds, depression in growth, excess body fat
accumulation, obesity, reproductive failures and high mortality. Olomu (1995) recommended the

maximum fat levels inclusion to both broiler starter and finisher diets as 3-5%.
2:3:5 Minerals and vitamins requirement

The minerals/vitamins requirements of broilers are in two forms, i.e. the macro and micro
minerals/vitamins. The macro-elements are those needed in large quantities and they are provided in
ample amounts by the usual natural ingredients used in formulating poultry feed. While the micro-

elements are those needed in small amount and are often included in most commercial premixes.

Special attention should be given to the actual or recommended levels of specifically calcium
and phosphorus levels in the diets because of the role they play in bone development. The
recommended level of calcium and phosphorus in the diets of broilers is 1.2-1.3% and 0.85%

respectively. Also a range of 0.3-0.35% common salt (Nacl) could take care of the requirement for
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sodium and chloride by all classes of chickens (Olomu, 1995). This is provided for in commercial premix

which forms 0.25% of both the starter and finisher diets

2:4 Balancing energy with protein in broiler diet

There exist inter — relationship between the different classes of nutrients in the diet and their
effect on broiler performance. To meet these requirements, the diet must be properly balanced
(Oluyemi and Robert, 2000). They went further to explain that the dietary energy must be adopted to
arrive at an option dietary energy to protein (calories to protein) ration in the diet. Although they may
individually be adequate but may be poorly adjusted to the extent that it redresses the performance of

the birds or cause the deposition of fat in their carcasses.

The calories from protein ratio are calculated as calories in (Carbohydrate and fat + crude
protein) of crude protein in diet (Oluyemi and Roberts, 2000). For efficient production therefore, there

must be a balance between calories and protein.

2:5 Feed and feeding of broiler chicks

According to Dafwang (20002), good quality feed is an absolute necessity for the successful
production of broilers and other poultry. He again explained that there are two types of broilers feeds,
which are:- the broilers starter which should be feed for the first five weeks of live and the broiler
finisher also to be feed from six week to finish. Both feeds have the same energy level (3000 ME Kcal/kg

of diet) and that broiler starter should have higher protein (22 — 24%) and the finisher (20%).

Broilers are usually feed ad-libitum. The use of artificial lights to stimulate feeding day and night
can increase intake and promote rapid growth (Dafwang, 2002). In regard to the amount of feed
required to raise a set of broiler, Dafwang (2002) stated that it would depend on the quality of feed,
time of keeping the birds and the amount of wastage. He further recommended that the consumption

of starter mash should be between 1.5 — 2.0 kg/bird while broiler finisher 3 -4 kg/bird.

2:6 Feed intakes
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Feed intake is important for the production of animals; and this is usually expressed in kilograms
of dry matter (DM). According to Smith (1996), voluntary feed intake is the amount of feed that a bird
consumes when it has unlimited access to diet. MacDonald et al (1995) also refers to it as the weight
eaten by animal or group of animals during a given period of time which they have access to feed. If the
feed intake is too low, the rate of depression is likely to be depressed and if too high, then fat deposition

may occur in some species.

2:7 Body weight change

Body weight gain is one of the essential traits in broiler production. The main objective of broiler
production is to grow fast and attain market weight of about 1.5 — 2kg in 8 — 12 weeks of age. Oluyemi
and Roberts (2000) reported that the chicks double their body weight three to five times before six

weeks of age.

Various reports, (Olomu 1976 and Firman 1993) indicated that body weight change of broilers depend

on their feed requirements and the balanced diets containing 3200ME Kcal/kg.

2:8 Feed conversions

This is the rate at which feed is converted into poultry meat in broiler. It is also the ration of
feed consumed per unit of increase in weight. The rate at which feed is converted into meat is an
important measure of its efficiency (Kekeocha, 1984). Feed efficiency therefore is the quantity of feed

required to produce 1kg of meat.

2:9 Mortality rate

This refers to the number of death per given period. This may be due to many factors, but the
major causes are due to nutrition, climate and diseases etc. (Sainsbury, 1983). According to Oluyemi and
Roberts (2000) the mortality rate of broilers should be low and should not exceed 5% , in order to

reduce the cost of chicks as they account for up to 20 -25% of the production cost.
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2.10 Non Conventional Feeds

The conventional feedstuffs such as maize, Fish mal, Groundnut cake, Cottonseed cake e.t.c, are
used as sources of Protein and Energy in Livestock and Poultry feeds. They are therefore major
ingredients for formulating diets in Livestock and Poultry industries. Unfortunately; these ingredients
continue to be unavailable. In developing countries of the tropics, they continue to be scarce and
expensive (Bawa et al, 2007) .This is because they are competed for by humans and other industrial
users (Tuleun et al 2007). This has hampered the primary aim of producing poultry at minimal cost by

farmers (Akinola et al 2007).

The high cost of conventional feed ingredients or stuffs, coupled with low nutrients intake,
particularly by poultry, is responsible for the keen interest in the search for cheaper feed ingredients as

substitute by Nutritionists over the years for optimum production.

Alternative feedstuffs /ingredients have been contemplated to replace the expensive
conventional ones. These alternative feedstuffs are known as non-conventional feedstuffs. Gomez
(1982) referred to them as agro- industrial by products, crop residues, kitchen waste and milling

industries by products.

According to Babatunde and Oluyemi (2000), Nigeria produces large quantities of agricultural
and agro- industrial by products, which serves as alternative feed sources to conventional feed
ingredients and had been proved valuable in supporting performance of livestock and poultry birds.
Among such products are yam peels, cashew waste, full-fat, cashew nut waste, etc, (Alade, 2005;
Sogunle et al, 2005; Mohammed et al, 2003, and Fanimo et al 2003). In addition, Sonaiye et al (1989)
has indicated that there is abundance of tree crop products and by products that can be used as non
conventional feedstuffs in poultry diets. This agrees with the earlier findings of Hutagalund (1981), on
the potential of some tree crop products and by products for poultry production. Some of these

feedstuffs and their optimum level of inclusion are as follows;-
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Table 1: Optimum Level in the Diets

Feed Stuffs

Optimum level in the diets (Percentage)

Of livestock.

Banana meal 5-10
Citrus Molasses 5-10
Citrus Pulp 3-5
Cocoa bean residue 2-7
Cocoa husk 5-15
Cocoa Shell 5-15
Coconut Meal Cake 5-15
Coffee grounds 3-5
Kapok seed cake 5-10
Leucaena leaf meal 2-5
Oil palm sludge dried 10-30
Oil palm sludge, fermented 20-40
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Palm kernel meal 10-40

Palm oil 2-10

Rubber seed meal 10-30

Source: Hutagalung (1981)

The use of non — conventional feed stuffs is advantageous since they are cheap, easy to procure
(Ilgwebuike et al., 2007). They are at times are regarded as wastes or discarded materials and therefore
are not utilized by humans. However the wider use of non- conventional feedstuffs can be limited by
the presence of anti — nutritional factors in some of them (lyayi et al., 1998, Tuleun et al., 2007), their
dustiness, milling difficulty (Salami, 1999) and lack of information on their nutritional value (Fanimo et

al., 2003).

Hence to use any chosen non- conventional feedstuff as substitute for the conventional areas in
livestock /poultry diets, it is necessary to determine their nutritional value, the presence or absence of

nutrient inhibitors etc. This will ensure safety and give a dependable and adaptable result.

2:11 Desert date (Balanites aegyptiaca)
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The desert date, scientifically known as Balanites aegyptiaca is a highly valuable tree mainly
found in savannahs of tropical Africa (Clement, 2008). Lar et al (2000) gave the classification of the plant
(Balanites aegyptiaca) with the genus and family as Balanitaceae; with synonyms ximera aegyptiaca L.
(axcl. Balanites roxyburghii Planch), Agialida senegalese Van Tiegh; Agialida bartari Van Tiegh; Balanites
ziziphoides Milbr.et Schlecter, Balanites latifolia (Van Tiegh) choir. The vernacular/ common names are:-
English :- Desert date, Soap berry tree, Thorn tree; Arabic;- heglig (Robert, 1998; Lars et al, 2000) and in

Sudan :p Lalob; Hausa:- Aduwa, Kanuri : - Baize, Bizo (Robert, 1998) and in Fulfude:- Terne, Tsaido.

Balanites aegyptiaca is a widely growing desert plant with multi-use potential and is found in
most of African continents, Middle East and South Asia (Bishnu et al.,, 2005). The plant has wide
ecological distribution and is believed to be indigenous to all dry lands of the Sahel, a low-land species
(Lars et al., 2000). The plant is found in large quantities in the northern parts of Nigeria (Robert, 1998)

and more abundant in the study area Adamawa state.

In Nigeria, the plant starts flowering between November and April with ripe fruits becoming
available in December and January and occasionally March to July at 5 — 7 years of age (Lars et al, 2000).
He further describes the fruits as green when young and turns yellow bitter-sweet when mature. The
fruit known as drupe is 2.5 — 7cm long and 1.5 — 4cm in diameter, while seed known as pyrene is 1.5 —

3cm long.

2:12  Uses of desert date (Balanites aegyptiaca)

Recent research to investigate the primary metabolites of the plant shows that it contains
certain protein, lipid, starch, phenol and carbohydrate in different parts of the plants (Rekha et al, 2007).
Clement (2008) also reported that in some parts of Uganda, Balanites trees are essential because they
provide important nutrients and vitamins to diets that are dominated by cereals. He stated further that
the leaves are also valued for livestock feed. According to Robert (1998), the fruits, seeds, seed oil,
flower and resin are eaten in Nigeria, more especially in Kano and some other Northern parts of the
country. The authour further explains that the plant has Ethno-medical uses. Various researches
conducted; have indicated that, this resilent tree could be the solution to famine in areas prone to
drought and famine (Clement, 2008). Despite these multi —use potentials, this plant remains one of the
most neglected plant species (Bishnu et al 2005) and utilized as feed ingredient for animals production

(Hutagalung, 1981).
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The recent report by panel of experts from various African countries, released in January, 2008,
indicted that Balanites is included among the 24 indigenous fruit chosen for their potential to boost
nutrition, environmental stability and economic development if given the right scientific and agricultural

support (Clement 2008).

2:13 The seed of Balanites aegyptiaca

The seed of Balanites are light — brown, fibrous and extremely hard. They make up to 50 — 60%
of the fruits (Lars et al, 2000). The seeds of Balanites are enclosed within the hard stones of the fruit and

are edible and nutritious. The seeds are particularly rich in oil and protein.

The processing of the seed provides two major components which are kernels and oils. However,
clement (2008) stated that the process of extracting the kernel from within the seed is by cracking of the
hard seed and seed kernel is rich in oil (60%) and protein (30%). This agrees with the reports of
Mohammed et al (2004) on the physical, chemical and morphological characteristics of Balanites

aegyptiaca L. seed kernel which contain oil 49.0% and crude protein 32.4%.

2:14 Chemical composition of the seeds components

The chemical analysis of the seeds component was carried out with the Sudan sample (Robert,

1998), and the results obtained are summarized as in Appendix 42.

These values correspond equally with other trees crops and by —products exploited as non —
conventional feed ingredient for animals (Hutagalung, 1981). Clement (2008), in describing the Balanites
oil compared it with olive as largely consisting of linolectic and oleic acid, unsaturated and most

describable in foods.

The chemical composition of the dry seeds of Balanites aegyptiaca L. as determined by Robert

(1998) is as follows in Appendix 43.

From the above results on the nutritive value of Desert date (Balanites aegyptiaca) seeds and its
products, it can be summarized that the seed and its products can be regarded as a moderate source of

protein and be excellent energy source because of the high fat content.

All researches carried out on Desert dates (Balanites aegyptiaca) seeds and its products
indicated that the protein has relatively good amino acids profile and mineral than other legume meals.
These percentages are very similar to those in the 