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Abstract

A total of hundred and five day old broiler chicks were used to evaluate the
effect of feeding different levels of full fat soya bean on their performance. Three
dietary treatments containing 0%, 12% and 15% full fat soya bean, to the 15% full
fat soya bean 1% Moringa leaf meal was added in the Finisher diet as antioxidant.
Each treatment was replicated five times with seven birds per replicate. The study
lasted for six weeks. Parameters measured was feed intake, body weight, body
weight gain, Feed Conversion Ratio (FCR), pre-slaughter weight, dressing
percentage and the relative weight of the pancreas. Result revealed that inclusion
of full fat soya bean at 15% with supplementation of moringa leaf meal
significantly (p<0.05) improved the performance of birds in comparison to birds
fed diet containing 12% full fat soya without supplementation. This improvement
may be attributed to the antioxidant roll of moringa in protecting the fat content of
full fat soya bean as well as fat-soluble vitamin from destruction. As consequence
this antioxidant protection result in better feed palatability and a significant
improvement in feed intake, efficacy dressing percentage in comparison to the

group of birds fed 12% full fat soya bean.

Although supplementation of moringa leaf meal overcome the negative effect of
full fat rancidity; but does not protect the pancreas from enlargement. This
indicate that the processing method of roasting usually used in Sudan is not
efficient for destroying the anti-nutrients in full fat soya bean.
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CHAPTER ONE

INTRODUCTION

During the last decade poultry industry experienced rapid growth in the Sudan.
The rise in poultry production and consumption due to increased in population,

rise in living standard and change in food habits, preference to white meat.

Soy beans are the main components in poultry nutrition, and it is one of the most
common legumes in the world, Soya bean is an excellent source of protein for
poultry. Grain legumes contain different type proteins. All legumes are a good
source of lysine, but deficient in amino acids that contain sulfur. The high content
of lysine in protein legumes is very important from the standpoint of a balanced
diet and is probably more important than the total protein content, since it makes
a significant addition of legume proteins in the diet with cereals, which are known
for lysine deficiency. Methionine is the first limiting amino acid for poultry in
soya bean meal and must be added to diets containing legumes, soya bean is also
a rich source of carbohydrates, fiber, oligosaccharides, izoflavonida and minerals.
Soya bean contains 19.5% crude fat and relatively high content of lipids and
carbohydrates, as well as the high protein content in grain approximately
38%,also a rich source of energy (19.4 MJ / kg). Value of legume protein is
significantly reduced due to the presence of toxic proteins and other anti-nutritive
factors (ANF), because they reduce the utilization of proteins from these grains,
and limit the use of both soya beans and other legumes, Inclusion of raw full fat
soya bean not only a negative effect on growth of chickens, but also leads to an
increase in the relative weight of digestive organs, particularly the pancreas. Most
of anti nutrition factors (ANF) are heat labile and destroyed by different thermal

treatment processes which include extrusion. The extent to which trypsin inhibitor



activity is destroyed depends upon the heating temperature and time, and the

particle size and moisture content of the soya bean meal.

In Sudan poultry diets depend on local feed ingredients mainly sorghum as a
source of energy and groundnut meal as source of protein together with imported
concentrate which is the main source of lysine and methionine, since both
sorghum and groundnut meal are deficient in these essential amino acids. The
imported concentrates is very expensive and its availability sometimes as
uncertain together with poor storage condition under very high temperature

during summer.

The objective of this study to evaluate the effect of two level of Full fat soya bean
on performance of the broiler chicks when added with or without moringa
oleifera leaf meal supplementations anti-oxidant in high level of full fat soya

bean.



CHAPTER TOW

LITERATURE REVIEW

2.1 Agronomic and nutritional potential of Soya bean as animal feed

Soya bean (Glycine max, L) is an annual crop that belongs to the Fabaceae or
Leguminosae family. It originated from East Asia, but now grown over a wide
geographical area worldwide with United States of America, Brazil and Argentina
being the leading producers. It is used primarily for production of vegetable oil
and oilseed meal for animal feeding. The surge in the use of soya bean meal in
feeding animal as replacement protein source for animal protein feeds has been the

main driving force in soya bean production.

Table (1)

Production and consumption of soya bean:

Countries 2009/2010 2010/ 2011
Production | Consumption | Production | Consumption
China 37.42 35.82 41.71 40.36
United States 37.31 27.22 35.41 27.58
Argentina 27.13 0.70 29.95 0.60
Brazil 24.41 12.80 25.42 13.38
EU 9.85 31.49 9.77 32.30
India 4.85 2.85 6.08 3.08
Other 20.58 49.60 21.30 51.20
World total 161.63 159.77 169.64 167.89

Source: FAS/USDA (2009)




2.2 The chemical composition of soya bean meal:

There are variations in the reported chemical composition of soya bean meal that
can be attributed to differences in processing methods. Also, genetic variations
have been observed in the soya bean biotypes of Glycine (Yen et al., 1971),(Gu et
al., 2010).Where may vary in their chemical compositions, the use of soya bean
products in non-ruminant diets can give reasonable performance only if diets are
formulated correctly and their ANFs removed. In this regard, nutrient levels,
bioavailability and ANFs and their effects on animal performance must all be
considered in determining the usefulness of any of the soya bean products as a
feed ingredient. (Table2) shows composition of some soya bean products
commonly used in animal feed, it was clear that soya bean is a source of high
protein content and quality as well as energy with little or no ANFs. It appears that
quality of soya bean proteins improves when subjected to multiple processing
procedures, which were shown by increases in concentrations of limiting essential
amino acids such as lysine and methionine for monogastric animals. However, the

cost of such improved products may limit their use in animal feeds.



Table (2)

Percent composition of some soya bean products used in animal feed:

Composition Full Fat Soyabean Meal| Soya bean Soy Protein
Protein Isolate
Concentrate
Dry Mater 89.4 87.6-89.8 |91.8 934
Crude Protein 37.1 439-48.8 |68.6 85.9
Crude Fat 51 34-6.3 1.7 1.3
Ether extract 18.4 1.3-5.7 2.0 0.6
Ash 4.9 5.7-6.3 5.2 3.4
NDF 13.0 10.0-21.4 135 -
ADF 7.2 5.0-10.2 5.4 -
ADL 4.3 04-1.2 0.4 -
Starch 4.7 3.3-7.0 - -
Total Sugars - 9.1-9.3 - -
Gross Energy(mj/kg) 20.95 17.2-17.41 | 17.89 22.45
Lysin 2.34 2.85-3.50 4.59 5.26
Methaionin 0.52 0.62-0.80 0.87 1.01
Cystine 0.55 0.68-0.77 0.89 1.19
Tryptophan 0.49 0.56-0.74 0.81 1.08
Calcium 0.26 0.27-0.31 0.24 0.15
Phosphorus 0.57 0.64-0.66 0.76 0.65
Linoleic Acid 9.7 0.6-2.9 - -
Urease Activity 2.0 0.05-05 <0.05 <0.05
Trypsin Inhibiter(mg/g) | 45-50 1-8 2 <1
Glycol(pap) 180.000 66000 <100 -
p —Conglycin(ppm)// 760.000 16000 <10 -
Lectins(ppm) 3.5000 10-200 <1 0
Oligosaccarides 14 15 3 0
Saponins% 0.5 0.6 0 0

Data are adapted from NRC (1994), INRA (2004), and Peisker (2001)




2.3 Toxicity of soya bean

The toxicity of raw soya beans mainly attributed the presence or number of anti-
nutritional factors. Protease inhibitor and lectin are the two main factors in the
soya beans which affect the broiler performance (Michele et al., 1999). Other anti-
nutritional factors are anti-vitamins, saponins, tannins, non-starch oligosaccharides
and polysaccharides, and phytate (Dourado et al., 2011). These anti-nutrition
factors depress the feed intake, growth performance, and digestibility of nutrients
(Liener, (1994); Perilla et al., (1997); Palacios et al., (2004); Valencia et al.,
(2009)). The growth depression observed when trypsin inhibitors (T1) are ingested
may be a combined effect of endogenous loss of essential amino acids and

decreased intestinal proteolysis (Clarke and Wiseman, 2007).
2.3.1 Anti-nutritive factors (ANFs):

ANFs are natural compounds in feed stuffs that impair utilization of nutrients
with consequent undesirable effects on animal performance. The ANFs in soya
beans exert a negative impact on the nutritional quality for animals Table (3),
Fortunately, those ANFs with significant impact such as trypsin inhibitors and
lectins are easily destroyed by heat, of lesser significance are the anti-nutritional
effects produced by relatively heat stable factors such as goitrogens, tannins,
phytoestrogens, oligosaccharides, phytate and saponins(Liener, 1994). Heat stable
ANFs with the exception of oligosaccharides and the antigenic factors are low in
soya beans and not quite likely to cause problems under practical feeding
conditions. The removal of the oligosaccharides and antigens in the manufacture of

soya bean protein concentrates further improves the nutritional value.



2.3.1.1 Protease inhibitors (Trypsin & Chymotrypsin)

Chemical Substances capable of inhibiting trypsin and chymotrypsin (protease
inhibitors) are present in many plants but their levels are usually low, such legume
seeds as soya beans, however, tend to contain higher levels of protease inhibitors,
other legume seeds with protease inhibitors include lima beans, kidney, navy,
pinto and common garden beans, cow peas, fava beans, and green peas .In general,
protease inhibitor content in cereals is much lower than in legume seeds. The
protease inhibitors present in soya beans have been extensively studied and are
usually used as models for all other plant protease inhibitors. The biochemistry
and physiological significance of the trypsin inhibitors present in soya beans was
reviewed by (liner 1994). The protease inhibitors found in soya beans have been
grouped into two main groups. The first group includes proteins with an average
molecular weight of about 20,000 with two disulfide bridges, and with specificity
mainly against trypsin (Kunitz inhibitor). The second groups of proteins include
those having an average molecular weight of 8,000 with a relatively high number
of disulfide bridges and with specificity towards both trypsin and chymotrypsin
(Bowman — Birk inhibitor). The Kunitz inhibitor has one active site that combines
with trypsin in a stoichiometric irreversible manner. The Bowman — Birk inhibitor
has two different active sites: a trypsin-binding site and a chymotrypsin-binding
site. Inhibition of trypsin activity affects protein digestion since trypsin is the
common activator of all the pancreatic enzymes that are secreted as zymogens,
Ruiz et al., (2004) reported that the trypsin Inhibitors and urease activity (UA) are
significantly correlated to body weight and feed conversion ratio. The negative
effect of trypsin inhibitors probably depends on the trypsin inhibitors range in the
diet and up to a certain level of trypsin inhibitors the negative effect does not
occur. The level of 4 mg/g trypsin inhibitors activity is assumed to have a
minimum adverse effect on birds although the basis for such recommendation is

questionable (Clarke and Wiseman, 2007). Inclusion of extruded full fat soya



beans (EFFSB) in a pelleted broiler diet made the chicks performance equal or
superior to that of dehulled solvent extracted soya bean meal (ESBM), and
extruded soya beans could partially or completely replace soya bean meal(SBM)
without any adverse effects on body weight, feed conversion, and mortality

provided the diets are nutritionally balanced (Subuh et al., 2002).
2.3.1.2 Lectins

Lectins are sugar-binding glycoproteins, which are classified as toxic (Phaseolus
vulgaris,  Canavaliaensiformis),  growth inhibitory  (Glycine  max,
Amaranthuscruentus, Phaseoluslunatus, Dolichosbiflorus) (Grant, 1989), or
essentially non-toxic or beneficial (seeds of Vignasubterranea, Vignaumbellata
and Vignaunguiculata) (Grant et al., 1995). Lectins occur depending on the
development stage and on the part of the plant. Toxic lectins generally coagulate
the erythrocytes, which can affect the immune system (Jeroch et al., 1993), or
disrupt nutrient absorption in the intestines by shedding the brush border
membrane of the enterocytes (Makkar, 2007). Lectin activity can be removed by

heat, with moist better than dry.

2.3.1.3 Saponins

Saponins are found in Brachiariadecumbens, B.brizantha (Brumet al., 2009),
Amaranthushypochondriacus, Chenopodium quinoa, A triplex hortensis
(Cheeke&Carlsson, 1978), and Medicago sativa (Pedersen et al., 1972). They are
heat-stable, form a soapy froth when mixed with water, and alter the cell wall
permeability, leading to hemolysis and to photosensitization (Brum et al., 2009).
They depress growth in chicks

(Jeroch et al., 1993), but there are conflicting results in pigs, with a positive effect
on both sows and piglets (Hauptli&Lovatto., 2006), compared with fewer stillborn

piglets but reduced growth performance (llsley&Miller., 2005).



2.4 Processing of raw Soya bean to Primary soya products for animal feeding:

Figure (1) shows a schematic processing of soya beans into various high quality
protein products, the processes involved either reduce or eliminate the ANFs in the
beans and improve the nutritional value substantially for all classes of animals.
Several steps involved in processing these products can have either positive or
negative effect on the quality of the protein depending on the conditions used in
processing. The heat applied in processing is identified as the single most
important factor that affects soya bean meal protein quality, proper processing
conditions such as which results in improved performance when fed to
monogastric animals (Araba, 1990). High processing temperatures of oilseeds has
deleterious effects on proteins and amino acids due to formation of Maillard

reaction products (Hurrell, 1990) or denaturation (Parsons et al., 1992).

2.4.1 Full-fat soya beans

These are whole soya beans in which the oil is not extracted, these products are
produced by a variety of processes such as extruding (dry or wet),
cooking/autoclaving, roasting/toasting, micronizing and jet-sploding to inactivate
the ANFs, all of these processes have a different impact on the nutritive value of
the products depending on heat damage or degree of inactivation of ANFs.
Normally, soya beans are processed into defatted meals for feed formulation,
particularly for poultry and pigs; however, the amount of full fat soya beans used
has been increasing in the livestock industry due to development of new varieties
with limited number or levels of ANFs (Gu et al.,, 2010) Also, the properly
processed. Full fat soya beans are a valuable feed ingredient for animal feeding

because of their high energy content.



2.4.2 Soya bean meal

Soya beans yield 18.6% of oil and 78.7% of soya bean meal with the rest being
waste (FEFAC, 2007). The oil can be extracted either mechanically or by solvent
means. There are two main types of soya bean meal, the de-hulled soya bean meal
and soya bean meal, depending on whether the testa (seed coat) is removed or not.
Both products vary in their nutrient composition, but are quite high in protein
content with a good amino acid balance except methionine, low in fiber, high in
energy, and have little or no ANFs when properly processed.

The amino acid profile of soya bean meal is close to that of fishmeal, except
methionine (INRA, 2004). This deficiency can easily be corrected in monogastric
diets using synthetic source of methionine. Also, soya bean meal is superior to
other vegetable protein sources in terms of crude protein content and matches or
exceeds them in both total and digestible amino acid content. Soya bean meal
protein digestibility in poultry is approximately 85% (Woodworth et al., 2001),
ranging between 82% and 94% for individual amino acid digestibility. Among the
vegetable protein sources, soya bean meal is used to meet the animal’s
requirement for limiting amino acids in cereal-based (e.g. maize) diets, because it
is usually the most cost-effective source of amino acids (Kerley and Allee, 2003).
The carbohydrates in soya bean meal are incompletely digested by colonic micro
biota in monogastrics (Kerley and Allee, 2003). Thus removal of raffinose and

stachyose improved metabolisable energy content by 12% (Graham et al., 2002).

2.4.3 Soya bean protein concentrates (SPC)

SPC is produced from the defatted flakes by the removal of the soluble
carbohydrates. This can be achieved by two methods, either by ethanol extraction
or enzymatic degradation. SPC is valuable as milk replacer feed for calves and as
piglet pre-starter feed. This is because it contains only traces of the heat stable

oligosaccharides and the antigenic substances in milk replacer feed, it has been

10



largely substituted for dried skim milk; whilst in pig starter feeds it can replace

dried skim milk, whey powder and fishmeal.

2.4.4 Soya bean oil

Soya bean oil is produced primarily for human consumption. However, it has
become a useful source of feed-grade fat for animals due to a need to formulate
high-energy diets for modern breeds. Feed-grade soya bean oil is popularly used in
high energy diets, particularly for poultry, because of its high digestibility and
metabolisable energy content compared with other vegetable fats/oils. It is used
widely in rations for broiler chickens and growing turkeys as a feed-grade fat to
increase energy density of feeds and improve efficiency of feed utilization (Sell et
al., 1978). The high energy value of soya bean oil is attributed to its high
percentage of (poly) unsaturated fatty acids, which are well absorbed and utilized
as a source of energy by the animal (Huyghebaert et al., 1988). Also, the high
polyunsaturated fatty acids (PUFA) in soya bean oil appears to have an energy
independent effect on improving reproduction in dairy cattle (Lucy et al., 1990),(
Kerley and Allee, 2003), and this has been attributed to the role of linoleic acid in
reproduction (Staples et al., 1998).

2.5. Processing techniques of soya bean

Forage plants can be processed to enhance palatability, intake, and digestibility, to
conserve, detoxify the anti-nutritional factors, or concentrate nutrients (Akande et
al., 2010), (Close, 1993). All this should be achieved without decreasing the

nutritive value of the feed.

2.5.1 Heat treatments

Heat treatment includes sun- and oven- drying, roasting, autoclaving, and
boiling, which usually reduces the content of heat-labile anti-nutritional factors.
Sun-dried cassava leaves (Mani hot esculenta) had 20mg/kg hydrogen cyanide in

the leaf meal compared with 190mg/kg in the meal of fresh leaves (Phuc et al.,
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1995). Laying hens fed sun-dried Gliricidiasepium performed better than those fed
with the oven-dried legume (Montilla et al., 1974), although it is not clear how the
type of drying affects the feeding quality. Drying reduces the volume and
increases total dry matter intake, which can more than double in pigs (Leterme et
al., 2010) given adequate amounts of water. Thermal treatment considerably
reduced the trypsin inhibitory activity of seeds of Glycine max (Liener,
1994),Cajanus cajan (Muangkeow, 1994), Arachishypogaea(Hira& Chopra, 1995),
and Psopho carpustetragonolobus (Igene et al., 2006). In the latter, roasting also
completely removed haemagglutinin. Roasting or autoclaving seed of Phaseolus
vulgaris reduced its tannin content by 30 — 40%; this was surpassed by dehulling
(Borges et al., 1998). Dry heat (Siddhurajuet al., 1996) and autoclaving
(Vijayakumariet al., 1996) significantly reduced the content of L-DOPA in seeds
of Mucunapruriens. Autoclaving gives mixed results. Broilers performed better on
autoclaved seed meal of Psophocarpustetragonolobus than on raw meal
(Gerpacio&Princesa, 1985). However, it does not remove haemagglutinin, trypsin
inhibitors, tannins, or phytins (Igene et al., 2006). Boiling Canavaliaensiformis
seeds for 60 min gave better broiler performance than either the raw seeds or
boiling for 30 min (Aquino et al., 1985), yet it may reduce the mineral content by
solubilisation (lgene et al., 2006). Boiling significantly increased apparent and true
metabolisable energy of Cajanuscajan seeds (Muangkeow, 1994). In contrast,
boiling reduced the lysine content of Vignaradiata seeds by 43% (Bhatty et al.,
2000), but significantly increased starch digestibility (Antu&Sudesh, 2009).
Boiling removes part of water-soluble nutrients and minerals of legume seeds in
contrast to autoclaving (Apata& Ologhobo, 1994). Compared with roasting,
boiling improved the nutrient availability and utilisation of Lablab purpureus
beans in pigs (Laswai et al., 1998).

Soya bean autoclaved in stem sterilizer at 120c%nd 1.1kg /cm® stem pressure,

Timing began when the autoclave champer reached 100c® upon completion of the

12



allotted time of heat treatment, the soya bean were removed promptly from the
autoclave and spread on to a cool, flat concentrate floor.

Observations by (Borchers et al., 1947), and (claudinin, 1947) who reported
reduced trypsin inhibitors content with increased duration of autoclaving. However
(claudinin, 1947) and (Borchers etal., 1947), give different recommendations for
optimum duration of heat treatment (4 — 15min) versus 20min at 6.82kg and 120c°
respectively, and (Herke leman et al., 1991), said that soya beans treated at (120
degree c® for 80 — 100 mints reduced the activity of trypsin inhibitors less than
5mg / kg, and for 40 — 45 mints improve the body gain of the birds . Heat
treatment destroys the enzyme Lipase and Lipooxygenasecan cause rancidity long

term storage may require an antioxidant.

2.5.2 Grinding/ milling

Milling dried forages reduces the volume substantially and is an affordable way to
reduce animal selectivity Also, animals utilize nutrients better from feeds ground
to small particle size (Mosenthin& Sauer, 2011), (Kim et al., 2009).

2.5.3 Pelleting

Feeding texture determines voluntary feed intake and influences nutritive value.
Weaned pigs tend to prefer pellets to meal (Laitat et al., 2004, 2000). Pelleting
increases the digestibility in chicks of protein and starch and apparent

metabolisable energy values of Viciafaba (Lacassagne et al., 1988).
2.5.4 Hulling/husking

Some ANFs such as tannins are mainly concentrated in the seed coat, so that
hulling is a simple method to remove those (Vadivel&Janardhanan, 2005). In
Phaseolus vulgaris seeds, dehulling reduced the tannin content from 22.0 to
5.3mg/100g (Borges et al., 1998). This method might be an option for farmers,
such as coffee growers, who have other uses for a dehulling mill. Other

opportunities for small-scale milling are explained by ( Jonsson et al., 1994).

13



2.5.5 Soaking

Soaking grains in water for 18 h reduced the phytate content of
Mucunamonosperma by up to one-third of the original content (Vijayakumari et
al., 1996). Farmers in Laos soak Leucaenaleucocephala leaves for at least three
hours, which improves their feeding value for pigs (Tiemann, personal
observation). Soaking reduces phytic acid content of Lablab purpureus seeds (Jain
et al., 2009).

2.5.6Extraction/chemical treatment (cold)/extrusion cooking/expanding

Extraction of Canavaliaensiformis beans with KHCO3 followed by either
autoclaving or microwaving reduced canavanine concentration compared with
simple soaking (D’Mello& Walker, 1991).Extrusion cooking inactivated the
haemagglutination of Canavaliaensiformis, but in feeding chicks other unidentified
ANFs seemed to be active (Melcionet al., 1994). Leaf meal of
Leucaenaleucocephala treated with either acetic acid or NaOH raised the rate of
nitrogen retention in pigs (Echeverria et al., 2002). Extraction, extrusion cooking,
or chemical treatment are unlikely methods for smallholder farmers, even though
urea and sodium hydroxide treatment were adopted for improving roughage
quality on-farm in feeding ruminants (Kayouli et al., 1982), (Sourabie et al.,1995);
(Chenost&Kayouli., 1997). Expanding grains is a hydrothermal process, which
like extrusion, can be run at different temperatures. It's important in soya bean
processing for its cheapness and for conserving lysine (van Zuilichemet al., 1998).

Expanding lupine seeds decreased anti-nutritional factors and significantly
improved apparent nutrient digestibility in pigs compared to grinding (Yang et al.,
2007).

Marsman et al., (1997). Reported that heat treatment can reduce the incidence of
anti-nutritional factors. Extrusion significantly improved feed conversion ratio and

apparent ileal digestibility of crude protein (CP) and non-starch polysaccharides,
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(Lesson and Atteh, 1996). Explain Extrusion of soya beans at 140°C improved the
feed intake in comparison with extrusion at lower temperatures. However, there
were no significant (P > 0.05) effects of the extrusion temperature on weight gain,
feed gain ratio or mortality rate.

The Metabolizable energy (ME) and feed conversion efficiency of birds fed diets
with the full-fat seed were worse than in birds fed the meal plus oil diets (Lee et
al., 1991). This indicates poorer availability of energy when oil in diets is bound to
cells, thus growth performance can be lower than if oil is added to diets. In the
study of fed different level of (EFFSB) significantly lower (P > 0.05) fat
digestibility was found in group that was fed 120 g/kg EFFSB in comparison with
groups containing control and 40 g/kg EFFSB.

Grant et al., (1995). Reported that in Long-term exposure to a soya bean diet
induced an extensive increase in the relative and absolute weights of the pancreas
and caused an increase in the incidence of macroscopic pancreatic nodules and
possibly pancreatic neoplasia.

Perez-Maldonado et al., (2003). Explained that when fed different level of
(EFFSB) (40, 80, 120, 160g/kg) Pancreas weight increases with increasing
inclusion of both raw and Kunitz trypsin inhibitor Soya bean, suggesting that
trypsin inhibitor (T1) is causing the depression in performance. Minimum pancreas
weight was observed when chickens were fed extrude full fat soya bean extruded
at 140°C (Perilla et al., 1997). The weight of pancreas and its share in body weight
(BW) significantly (P < 0.05) increased after inclusion EFFSB at the level of 120
and 160 g/kg. And trypsin activity was consequently significantly (P < 0.05)
higher in group 160 in comparison with group 0O.also Foltyn et al., (2013).
Reported that, there was no observed significant (P > 0.05) difference in AIAAD
between the groups 80, 120 and 160 for all amino acids. In Lys, Thrionin, and
Pheno significant differences in their digestibility between groups 0 and 160 were
registered. The higher digestibility in group 160 than in groups 40, 80 and 120 was
probably caused by higher weight of pancreas in these chickens and, consequently,
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by significantly (P < 0.05) higher trypsin activity. On the other hand, the live
weight of chickens in the group 160 was the lowest. The fat digestibility slightly
decreased with the increasing level of extruded full fat soya beans (EFFSB).
Asignificant difference (P < 0.05) was observed only between control and 40 in

comparison with group 120.

2.5.7 Fermentation

Under anaerobic conditions microbes ferment carbohydrates into organic acids
and/or alcohols. Ensiling is a suitable fermentation method for both grains and
whole crop forage. Lactic acid fermentation reduced trypsin and a-amylase
inhibitor activity and tannins in Sphenostylisstenocarpa seeds by up to 100% in
contrast to cooking (Azekeet al., 2005), and reduced cyanogenic glycosides and
alpha-galactosides by 85% compared with only 10-20% by cooking. Fermentation
of Phaseolus vulgaris grains and grain meal increased in-vitro protein digestibility,
affected different vitamin fractions, and decreased minerals (Granito et al., 2002),
reducing o- galactosides, trypsin inhibitory activity, and tannin content in seed
meal. Fermenting Mucuna to temperature, a traditional Indonesian food reduced L-
DOPA by 70% and hydrolyzed 33% of phytic acid (Higasa et al., 1996;
Sudarmadji & Markakis, 1977). Solid state fermentation of Cicerarietinum gave
higher digestibility of lysine and protein, reduced phytic acid content to 10 %, and
tannin content to 13% of raw chickpea flour (Reyes-Moreno et al., 2004).Ensiling
Leucaenaleucocephala shoots reduced mimosine content from 7% to 2% (Liu &
Wang, 1990). Ensiled cassava leaves lost 77% of their hydrogen cyanide and
increased digestibility for growing pigs (Borinet al., 2005), although sun-drying
was more effective (Bui Huyet al., 2000). Good fermentation management (Niven
et al., 2006; Olstorpe et al., 2010; Marcinakova et al., 2008), which is feasible for
smallholders,is required to avoid substantial losses of lysine and tryptophan

(Blandino et al., 2003), or even benefit from increased lysine content (Gerez et al.,
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2006). Further information on ensiling and silo types is available in (FAO 2000),
(Heinritz et al., 2012), (Reiber et al., 2008), and (Reiber et al 2009).

2.5.8 Use of enzymes

There have been various attempts to mix different enzymes into feeds to reduce
anti-nutrients (Table 6). The only successes are phytase (Varley et al., 2011) and
NSPases (Ao et al.,, 2010). Enzymes are currently unlikely to be suitable for

smallholders due to cost and their limited availability.

2.5.9 Germination

Germination activates endogenous enzymes, which attack most anti-nutrients
(Campbell & van der Poel,1998) (Table 6) and enhance the nutritional value of
grains (Muzquiz et al., 1998).But germination can be difficult to manage as
seedlings tend to attract moulds and are easily spoiled. The germinated seeds have
to be fed immediately or dried, which increases their cost. Germination reduces
trypsin inhibitors, phytic acid, galactosides, and certain lectins in Glycine max
(Bau et al., 1997) and, compared to raw seeds, improves the in-vitro starch
digestibility in Cicerarietinum, Vignaunguiculata and Vignaradiata, similar to the
improvement through fermentation and pressure cooking (Urooj&Puttaraj, 1994).
Germination, preceded by soaking, reduced trypsin inhibitory activity of Phaseolus
vulgaris and Cajanuscajan seeds by 26-53 %,phytic acid by 41-53%, and
condensed tannins by 14-36 %, while the in-vitro protein. Digestibility, vitamin C
and thiamine content increased significantly, and the mineral composition was
modified (Sangronis& Machado, 2007). Germination of Lupinusalbus for 96 h
gave peak phytase activity, while in Lupinus lute us it increased until 120 h
(Muzquiz et al., 1998).
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2.6 Soya bean in nutrition of non-ruminant (Monogastric)

The use of raw soya beans by monogastric animals is not efficient due to the
presence of heat labile trypsin inhibitors and other anti-nutritional factors (Yen et
al., 1973). Trypsin inhibitors reduce the activity of trypsin and chymotrypsin
(Rackis, 1974). Reduced growth rate and pancreatic enlargement in chickens are
associated with the presence of trypsin inhibitors (Schema and Gallaher, 1986)
These inhibitors are, however, readily destroyed by heat treatment
(Rackis.,1974).(Anderson et al.,1992).(Anderson et al., 1992). Found that raw
beans of the low trypsin inhibitor type still need to be cooked to improve broiler
performance. One method of heat processing raw soya beans is dry roasting in
which the beans pass through a rotating chamber while they are directly exposed
to a flame. A number of farms have these capacity as well as commercial grain-
roasting units. Waldroup and Cotton (Waldraup and T.L, 1974) reported similar O-
to 28-d weight gains by broilers.

2.7 Soya bean full fat in the nutrition of broiler

A.Popescu and Criste,R (2003) Reported That The use of diets based on full fat
soya bean and destined to Arbor Acres fattening is leading to a higher daily and
total gain, a higher final live weight, a lower food consumption under an

increasing fattening profitableness.

Inclusion of full-fat soya beans to the diets for broilers had an effect on villus
height and crypt depth. Group 0 without full-fat soya beans had significantly (P <
0.05) longer villi and crypt depth than groups 40, 80, and 120. However, the more
Extruded full fat FFSB in the diet, the longer villi were found. Group 160 had
similar villi height as 0 groups. Villus height and crypt depth ratio increased with

increasing level of extruded full fat soya bean (EFFSB) in the diets and there was a
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significant (P < 0.05) difference between control and group 40 compared to group

160.Villus height, crypt depth, and villus /crypt ratio.

Heat treatment can reduce the incidence of anti-nutritional factors. Extrusion
significantly improved feed conversion ratio and apparent ileal digestibility of CP
and non-starch polysaccharides (Marsman et al., 1997).

Extrusion of soya beans at 140°C improved the feed intake in comparison with
extrusion at lower temperatures. However, there were no significant (P > 0.05)
effects the extrusion temperature on weight gain, feed : gain ratio or mortality rate
(Lesson and Atteh, 1996).The metabolizable energy (ME) and feed conversion
efficiency of birds fed diets with the full-fat soya bean seeds were worse than in
birds fed the meal plus oil diets (Lee et al., 1991). This indicates poorer
availability of energy when oil in diets is bound to cells, thus growth performance
can be lower than if oil is added to diets. In this study significantly lower (P >
0.05) fat digestibility was found in group that was fed 120 g/kg EFFSB in
comparison with groups containing 0 and 40 g/kg EFFSB.
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Table (3)

2.8 Anti-nutritional aspects and metabolic diseases

Anti-nutritional factor

Mode of Action

Method of
Detoxification

Protease inhibitors

Combines with trypsin or
chymotrypsin to form an inactive
complex and lower protein
digestibility cause's hypertrophy of
the pancreas counter acts feedback
inhibition of pancreatic enzyme
secretion by trypsin.

Head Treatment
Germination
fermentation

Lactins Agglutinates red blood cells Heat treatment

(phytohaemagglutinin)

Anti-vitamin factors These factors render certain Kooking,
vitamins (vita A, B12, D3and E) supplementation
Physiologically inactive. of vitamins

Goitrogens Enlargement of the thyroid Heat treatment

in some cases
administration

of lodide
Metal-binding factors | These factors decrease availability | Heat treatment
(phytate ) of certain minerals (P, Cu, Fe, Mn | Addition of

2N )

chelating agents
use of enzymes

Saponins Bitter taste ,hemolyze red blood Fermentation
cells

Estrogens Cause anlargement of reproductive
tract.

Cyanogens Cause toxicity through the Cooking

poisonous hydrogen cyanide

Oligosacchrides

Impair digestion(intestinal cramps
,diarrhea flatulence )

Ethanol / Water
extraction

Sorcese Data are adapted from NRC (1994), INRA (2004), and Peskier (2001)
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2.9 Moringa oleifera leaf meal

Moringaoleifera is widely grown crop in India, Ethiopia, the Philippines, and
Sudan .the tree is being grown in West, East and South Africa, and in tropical
Asia, Latin America, the Caribbean,Florida, and the Pacific IslandsFahey,2005).
Many researchers have notice its nutritional and medicinal benefits (Dahot.,1988),
(Makkar and Becker.,1997),( Anwar and Bhanger.,2003),( Anwar et al.,2007).

2.9.1. Mode of action of Moringa oleifera leaf meal

Antimicrobial and antioxidant effects of Moringa oleifera were discussed by some
researchers. Jabeen et al., 2008 mentioned that the antimicrobial properties of the
Moringa oleifera seed extracts may be due to lipophilic compounds. These
compounds may attach to the cytoplasmic membrane. The authors also suggested
that extracts of Moringaoleifera seeds may contain antibiotic metabolites, such as
carboxylic acid, 2,4-diacetyl phloroglucinol, and cell wall-degrading enzymes and
chitinases. The antioxidant effect of Moringa oleifera leaf extract and fruit was
explained by (Lugman et al., 2012). Who noticed that it was due to the presence of
polyphenols, tannins, anthocyanin, glycosides, and thiocarbamates, which remove

free radicals, activate antioxidant enzymes, and inhibit oxidases.

2.9.2Effect of Moringa leaf meal on the performance of broilers

Olugbemi et al.,(2010) found that an addition of 5% Moringa oleifera leaf meal to
cassava-based broilers’ diet (20% and 30%) had no significant (P > 0.05) effect on
weight gain, feed conversion ratio, final body weight, and feed cost per kilogram
of weight gain when compared to a diet free of cassava and free of Moringa
oleifera leaf meal, diet containing 20% cassava and 0% Moringa oleifera leaf
meal, and a diet containing 30% cassava and 0% Moringa oleifera leaf meal.
However, levels above 5% ofMoringaoleifera leaf meal decreased broilers’

performance. In contrast to these findings, (Juniar et al., 2008) reported that the
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inclusion of Moringa oleifera leaf meal at level up to 10% did not produce
significant (P > 0.05) effects on feed consumption, body weight, feed conversion
ratio, carcass weight, production efficiency factor, and income over feed cost.
Disagreement may be due to the inclusion of Moringa oleifera leaf meal in the

cassava-based broiler diet in the previous study.
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CHAPTER THREE
MATERIAL AND METHODS

3.1 Materials and Methods

This experiment was conducted during winter (8 December 2015 to 18 January
2016). The experiment was carried out in the department of animal production,
faculty of agricultural studies, Sudan University of Science and Technology. The
Weekly average minimum and maximum temperatures were 16 °C and 30 °C.
Appendix (1)

3.2 Experimental Diets

Three experimental starter diets were formulated such that dietTRT1: a typical
sorghum and groundnut meal diet, served as control diet with no (FFSB) added,
while TRT2 and TRT3 contained 12% and 15% FFSB respectively. All diets were
formulated to meet all the bird’s dietary nutrient requirements for starter (8 - 21
days) and finisher (21 - 42 days) phases. For TRT3 1% moringa leaf meal was
added during the grower phase as an antioxidant. Ingredient and nutrient

composition of these rations are presented in Table (4).
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Table (4)

Composition of the experimental diets used Kg

Feed 0%FF (control) | 12% full fat % | 15% full fat %
Starter Finisher | Starter Finisher | Starter Finisher

Sorghum 64.5 64.86 30.5 61.30 | 29.26 60.32
Groundnut cake 2436 |23 10.2 19.30 |9.25 15.70
Lime 1.6 1.60 .6 1.20 93 1.80
Broiler Super concentrate | 5 5 0 0 1.25 2.5
Wheat bran 3.94 1.97 0 0 0 0
Di calcium 0.1 .10 1 1.99 .38 .10
Salt 0.3 .30 15 .30 15 .30
Oil 1.5 2.33 18 2.33 15 2.5
Anti Toxins .05 .10 1 .20 .05 .10
Vitamin &minerals(premiy Q 0 13 .25 13 .25
Lysine .58 .58 42 .83 .28 .56
Methionine 18 17 .28 .28 .09 17
Soya bean full fat 0 0 12 12 7.5 15
Moringa Oleifera leaf mea| Q 0 0 0 0 1
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Table (5)

Chemical Composition of the calculated analysis

Component 0%full fat(control) 12%full fatsoya 15%full fat Soya +MLM
Dry matter 94.83 94.63 95.54
Crude protein 19.25 21.0 21.0
Crude fat 6.17 4.57 8.3

Crude fiber 9.13 16.96 10.1

Ash 6.56 5.54 6.66

EE 6.17 4.57 8.3
Moisture 5.17 5.37 4.46

*Analyzed by Biochemistry Laboratory Faculty of Veterinary University of Khartoum
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Table (6)

Chemical Composition of the experimental control diets used

Component Control 12%full fat Soya | 15% full fat Soya+MLM
M E Kcal/Kg 3123 3113 3116
Crude protein 22.16 22.08 22.11
Lysin 1.43 1.37 1.43
Methaionin 0.53 0.47 0.47
Ca 1.01 0.95 1.08
Av p 0.45 0.45 0.41
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Table (7)
Chemical composition of Soya full fat

COMPONENT PERCENTAGE
M E kcal 2768
Crude protein 38.5
Dry matter 95.71
Crude fat 19.9
Crude fiber 16.76
Ash 4,74
Phosphor 0.5
Lysine 2.4
Methaionine 0.54

*Analyzed by Biochemistry Laboratory Faculty of Veterinary University of Khartoum
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Table (8)

Composition of Broiler Super Concentrate

SPECIFICATIONS PERCENTAGE
Metabolizable Energy / (KG) 1900
Crude protein 35.00%
Crude fat 2.50%
Crude fiber 3.00%
Sodium 3.00%
Calcium 6.50%
Phosphorous (available) 6.50%
Lysine 11.00%
Methionine 4.20%
Methionine &Cystine 4.50%
*Vitamins & Minerals Added

*Added Vitamin & Minerals:
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Table (9)

Chemical composition of Moringa oleifera leaves meal on dry matter

COMPONENT PERCENTAGE
Carbohydrate 38.6
Crude protein 27.2
Crude fat 17.1
Moisture 5.9

Reported by Yameogo et al. (2011)
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3.3 Experimental Birds and Management

One hundred and five unsexed day old Ross 308 broiler chicks, obtained from
Algar Company farm for chick's production, Khartoum North, Khartoum State,
The chicks were kept during the first week as an adaptation period and fed the pre-
starter feed., On day eight all chicks were weighed individually and distributed
randomly to the three experimental diets with 35 birds per treatment. Each group
was further subdivided into five replicates of 7 birds each. The birds were housed
in deep litter pens. They were reared under similar managerial conditions, and
were given the experimental diets from the end of the first week (8th day) to the
42th day. The experimental diets and clean drinking water were supplied to the

birds ad libitum throughout the study period.

3.4 Parameters:-

Bodyweight (BW), weight gain (BWG) and feed intake (FI) of chicks was
recorded at the beginning of each week, starting from the weight at placement until
weight before and after slaughter. Feed conversion ratio was calculated by

dividing the feed intake by weight gain.

3.5 Vaccination program

Chicks were bought vaccinated against Marek's. On- farm, they were vaccinated
against Infection Bronchitis (IBD) and Newcastle (ND) disease at age of One day
old in Hatchery and 17 days in drinking water. And Gumborovaccin at 14 and 21
days of age in drinking water. Soluble multi-vitamins (Vitamina AD;A Complex)
were given during the first 3 days of age and 24, 25 and 26 of age and before and

after vaccination to protect from stress.
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3.6 Carcass preparation

At the end of experiment, one bird from each replicate was randomly selected,
individually weighted after an overnight fast except from water, slaughtered and
allowed to bleed, they were scale and defeathered manually, washed and drained
after evisceration and weighted the hot carcass was weight, the individual organs,
pancreas, gizzard, abdominal fat and intestine, also the length of intestine and

pancreas.
3.7 Statistical analysis

Statistical analysis was based on the pen as replication unit with five replications
per treatment used completely randomized design.Data were analyzed by using the
Statistix10 trial according to (Statistix 2013).statistical procedures. The analysis

of variance a one way (ANOVA) was used to compare between groups.
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CHAPTER FOUR

RESULT AND DISCUSSION

Full fat soya bean has been utilized in poultry diets around the world due to its
high nutritional value (protein quality and energy source). Raw Full fat soya bean
contains toxicological or anti-nutritional factors such as protease (e.g. trypsin)
inhibitors and lectins. Protease inhibitors alter the normal regulatory process of the
exocrine pancreatic secretion, while lectins cause death of the intestinal epithelial
cells that reduce food intake, growth rate, and efficiency of food utilization in
birds and make it unfit for feeding of monogastric and immature ruminant animals.
Processing of the raw full fat soya bean by means of heat and mechanical
treatment destroys the anti-nutrients. Several reports show that properly processed
whole soya beans can be used effectively in broiler (Parvu et al., 2001) and layer
(Sakomura et al., 1998) diets as a partial or complete replacement for soya bean or

other protein meals.

4.1 Effect of full fat soya bean in body weight / Body Weight gain

In the present study body weight of birds fed 15%full fat soya bean plus MLM
(tables 10 and 11,Figure 2 and 3) show significantly increase body weight and
body weight gain in comparison to birds fed 12% full fat soya bean during the
grower phase. However, this high level of full fat soya bean plus MLM resulted in
significantly low performance in comparison with the control diet as measure by
body weight and body weight gain(tables 10 and 11,Figure 2 and 3) during the
grower phase. This low performance of the two full fat soya treatments is
attributed to heat roasting. (Sakomura et al., 1998) reported that the processing
method led to differences in the performance of laying hens, extruded soya beans
being superior to toasted soya beans. In addition, these researchers showed higher
utilization of oilwhen included in the diet as extruded soya beans or soya bean

meal plus added soya bean oil than as toasted soya beans.

32



4.1.1 Body weight /b/d

TABLE (10)Body weight (g) of broiler fed groundnut meal, 12% full fat soya
bean or 15% full fat soya bean with moringa leave meal supplementation

Treatment Weekl | Week2 | Weke3 | Week4 | Week5 | Week6
Control 25.0° [60.2° 109.9% [182.3% |265.7% |345.0°
1206Fullfat Soya 249% [411° 56.9° 85.7° [128.4° [173.0°
15% Full fat Soya+ MLM [ 25.0% [51.1° 90.0° [153.8" [220.4° |302.5°

&b \/alues within a column bearing different superscripts differ significantly (P<.01) (Duncan’s multiple range test)

Figure (2)
Fig(2). Body weight (g) of broiler fed groundnut meal, 12%full
fat soybean or 15%full fat soybean with moringa leaf meal
supplementation
400.0
350.0 /
300.0 /
250.0 /
200.0 0%fullfat soya(Control)
150.0 / = ——12%fullfat soya
100.0 4/// 15%fullfat soya +MLM
50.0 -7//
0.0 T T T
Weekl Week2  Weke3 Week4d  Week5  Week6
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4.1.2 Weight gain/b/d

TABLE (11) Body weight gain (g) of broiler fed groundnut meal, 12% full fat
soya bean or 15% full fat soya bean with moringa leave meal supplementation

Treatment Weekl | Week?2 Weke3 | Week4 | Week5 | Week6
Control 19° 35% 50° 72° 81° g2°
12%fullfat Soya 19° | 16° 16° 29" 43" 45"
15%fullfat Soya+

MLM 19° 26" 39° 64° 67 g82°

2P \/alues within a column bearing different superscripts differ significantly (P<.01) (Duncan's multiple range test)

Figure (3)

90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

Fig 3. Body weight gain (g) of broiler fed groundnut meal,
12% full fat soya bean or 15% full fat soya bean with
moringa leave meal supplementation

= ]5%fullfat (B)

Control(A) /

' pd

Week1l Week2 Weke3 Week4 Week5 Week6
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4.2 Effect of soya bean in Feed Intake and Feed Conversion Ratio

In spit the fact that TRT3 contain the highest level of full fat soya bean and
resulted in the highest pancreas weight per kg body weight, this diet improved
significantly the performance of birds in comparison to control group. This
improvement may be attributed the increase of feed intake Table (12) due the
addition of moringa leaf, which act in the feed as an antioxidant preventing its
oxidation and as consequence result also in improvement in the efficacy of feed
conversion Table (13) in comparison the group of birds fed lower level of full fat

soya bean but no moringa leaf meal added to it.
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4.2.1 Feed intake/b/d

TABLE (12) Feed intake (g/bird/day) of broiler fed groundnut meal, 12% full fat
soya bean or 15% full fat soya bean with moringa leave meal supplementation

Treatment week 1| week 2 | week 3 | week 4 week 6
Control 857" [6.06° [00.26° [25.78% 41.41° [67.13°
12%fullfat soya 857% [341° [1.63° [3.82° [01.78" [21.04°
15%full fat soya+tMLM([857% [5.45° [2.88% [7.67" [34.41° [70.71°

“b\/alues within a column bearing different superscripts differ significantly (P<.01) (Duncans multiple range test)

Fig (4): Feed intake/b/d

180.00
160.00
140.00
120.00
100.00
80.00
60.00
40.00
20.00

0.00

FIG 4. Feed intake (g/bird/day) of broiler fed
groundnut meal, 12% full fat soya bean or 15% full fat
soya bean with moringa leave meal supplementation
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4.2.2 Table (13) Feed Conversion Ratio

TABLE: (13). Feed to gain ratios of broiler fed groundnut meal, 12% full fat soya
bean or 15% full fat soya bean with moringa leave meal supplementation

Treatment Weekl | Week2 | Week3 | Week4d | Week5 | Week6b

12%fullfat (C) 0.99° 2.68° 2.89° 2.91° 2.39° 2.72°

15%fullfat (B) 1.00° 1.74° 2.39"° 2.00° 2.02° 2.08"

Control(A) 0.98° 1.31° 2.02° 1.74° 1.76° 2.03"

b \/alues within a column bearing different superscripts differ significantly (P<.01) (Duncans multiple range test)

Figure (5)

Fig 5. Feed to gain ratios of broiler fed groundnut meal, 12% full fat
soya bean or 15% full fat soya bean with moringa leave meal
supplementation
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4.3 Effect of full fat soya bean in overall means (performance) of whole period.

Table (14): final body weight (gm), body weight gain (gm), feed intake (gm) and
feed conversion ratio of broiler fed groundnut meal, 12% full fat soya bean or 15%
full fat soya bean with moringa leave meal supplementation.

Items Control | 12%fullfatsoya| 15%fullfat
soya+MLM
Initial body weight(gm) 175° 174° 175°
Final body weight(gm) 24152 1211° 2117°
Body weight gain(gm) 2240° 1037° 1942°
Feed intake (gm) 4064 ° 2881.7°" 3997.9°
Feed conversion ratio(gm)|  1.8° 2.8° 2.1°

b v/alues within a column bearing different superscripts differ significantly (P<.01) (Duncan's multiple range test)

FIG 6. Over all in final body weight (gm), Body Weight gain (gm), feed
intake (gm) and feed conversion ratio) of broiler fed groundnut meal,
12% full fat soya bean or 15% full fat soya bean with moringa leave
meal supplementation

4500
4000 A
3500 A\
3000 / \ e CoONtrol
2500 /\// //\\ e 12%fulIfatsOya
2000 —
1500 y/ / N\ 15%fullfat
1000 / /\—/ \ \ soya+MLM
0 ~ A
Initial body Final body = Body weight Feed intake Feed
weight(gm)  weight(gm) gain(gm) (gm) conversion
ratio(gm)
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4.4 Effect of full fat soya bean in Pancreas weight%

Perilla et al (1997) reported that broiler fed a diet containing 41% raw soya beans
had an average pancreas weight of 5.6g/kg body weight, while birds fed a similar
diet containing 41% wet-extruded soya beans had an average pancreas weight of
1.8 g/kg body weight. In the present study TRT2 and TRT3 resulted in average
pancreas weight of 0.4 g/kg and 0.52 g/kg respectively, while broiler fed the
control diet without full fat soya beans had an average pancreas weight of 0.22
g/kg (table 14 and Figure 7). This demonstrates that the heat roasting of full fat
soya bean was not effective enough for destruction of the anti-nutritional factors
(ANFs).

39



Table (15): Pancreas weight% of broiler fed groundnut meal, 12% full fat

soya bean or

supplementation.

15% full fat soya bean with moringa leave meal

Treat meant

0%fullfat(Control)

12%fullfat soya

15%fullfat soya+MLM

Pancreas weight

0.22°

0.40%°

0.52°

Figure ( 7)

0.60

Pancreas weight

0.50
0.40

0.30

0.20 -~
0.10 -
0.00 -

Control

12%fullfat soya

15%fullfat soya+MLM

B Pancreas weight%
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4.5 Effect of full fat soya bean in dressing percentages %

Table (15) Dressing percentages of broiler fed groundnut meal, 12% full fat soya

bean or 15% full fat soya bean with moringa leave meal supplementation.

Treat meant Control | 12%fullfatsoya | 15%fullfat soya+MLM

Dressing % 67.95% 59.19° 65.64"

Figure (8)

Dressing %

70.00
68.00 -
66.00 -
64.00 -
62.00 -
60.00 -
58.00 -
56.00 -
54.00 -

B Dressing %

Control 12%fullfatsoya 15%fullfat soya+MLM

Figure (8)
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

o Processing conditions adjusted to quality control parameters that support

optimum digestibility and bird performance.

o Full fat Soya bean meal must be produced from carefully monitored and

managed soya beans.

o Full fat Soya bean meal manufacturing plants need accurately controlled

processing conditions.
o Using local supplies of soya beans, roasted at local facilities, could be

economical and provide the poultry industry with an alternative feed ingredient

that can be easily incorporated into poultry.
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Appendix

Appendix (1): Environmental temperature(c) during the experiment period

WEEKS Min Max
First week 16 26
Second week 16 26
Third week 16 28
Fourth week 18 30
Fifth week 18 30
Sixth week 19 30
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Figure (1):2.6 processing of soya bean to improve nutritional value
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Picture(2): Housing
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Pancreas

Picture (3) Pancreas of Control

Picture (4) Pancreas of 12% full fat soya

Picture (5) Pancreas of 15% full fat soya
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