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ABSTRACT 

The properties of the African pear seed oil and utilization 
of cake in poultry farm formulation were evaluated. The 
seed of African pear were obtained by manually 
separating the pulp of the fruits from the seed. The seeds 
were subsequently dried and milled into powder. The seed 
powder was defatted and the and the oil and seed were 
analyzed for proximate and chemical composition using 
standard methods. The seed cake was blended with 
soybean meal at a ratio of 20:0, 10:30, 13:27, 15:25 and 

0:20 and used in the formulation of broiler finisher feed, 
weight gain feed conversion ratio and protein efficiency 
ratio of the feed(blends) were evaluated. Results shows 
the seed had high protein (18.03%) and oil (19.47%) 
content as well as high oxalate (0.64%), trysin inhibitors 
(7.33%) and tannin (1.05%) levels. The seed oil was 
found to have high thermal and oxidative stability. The 
result obtained also showed that dietary treatment 
significantly (p<0.05) affected weekly feed intake, weekly 
weight gain, feed conversion ratio and protein efficiency 

ratio. Birds fed the control diet (20.0) had the highest 
weight gain (1.09kg) which was not significant (p<0.05) 
different from those fed 15:25 which gave 0.87kg. Those 
fed with (0:20) diet recorded the lowest weight gain. The 
protein efficiency ratios was 2.87 for control and 1.89 for 
groups fed soybean meal/African pear seed diet. However 

these values were within the recommended limits. 

Key words: oil properties, African pear seed, feed 

formulation. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of Study  

African Pear (Dacryodes edulis) is an oil seed which is a 

member of the family “Burseacceae”. It is an evergreen oleiferous 

tropical fruit tree which grows in the humid and sub-humid climate of 

west and central African countries (Kengue, 2001). 

It is known as Ube in Igbo and Eben in Efik. Native Pear 

(Dacryodes edulis) is consumed traditionally in Nigeria raw, roasted 

or used in garnishing fresh maize. It may be available for up to 6 

months of the year and has blurish black colour (Kapseu, 1998). The 

fruit and seeds of African Pear are well known for richness in protein, 

fat, fibre, mineral and essential amino acid (Kengue, 2001). 

  The other potential uses of the pulp and seeds include medicinal, 

ornamental and a source of high quality non greasy natural oil (Ekpa, 

1993). 

D edulis can be a source of vegetable oil and the seed of the 

fruit contain up to 18-34% (Gunston and Norris, 1982) making the 

seed to compare favourable with other oil bearing seeds such as 

palm kernel (40%), groundnut oil (49%) and cotton seed oil (36%). 
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However, not much has been done in the area 

characterization and refining of the African Pear oil. While every 

measure is being taken to boost food production by convectional 

agriculture; a lot of interest is currently focused on the possibilities of 

exploiting the vast number of less familiar food plant resource 

existing in the wild (Rao, 1994). Many such plants have been 

indentified but lack of accurate and consistent data on their chemical 

composition and nutritional properties has limited the prospect of 

their broad utilization (Vijiayakumari, et al., 1995). Most reports on 

some lesser known and unconventional crops indicate that they 

could be good sources of nutrient and may present a wide food base 

for human consumption (Janick and Simon, 1990).The African Pear 

(Dacryodes edulis) seed have unigue features and characteristics of 

a tropical fruit that can be exploited for human benefit in terms of 

nutritional properties (Kengue,2001) 

 

1.1 Problem statement 

African Pear seed is of great importance both in term of 

nutritional and economical importance. However, not much has been 

done in the characterization and refining of the oil. Feed constitutes 

the dominant input in animal production ranging from 65% to 75% of 
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the total cost of production. Similarly, feed ingredients account for 

over 90% of the compound feed industry (Esonu, 2006). Therefore 

the relationship between feed ingredients and animal product output 

is both direct and obvious. Conventional feed stuffs are very 

expensive because they suffer from stiff competition with channels in 

the food chain. The high cost and scarcity of these conventional 

ingredients such as groundnut cake (GNC), Soybean, maize has led 

to renewed interest in the use of non-convectional cheap and 

available ingredients in livestock feeding (Obun,2007). 

1.2 Objective of the Research Work 

The main objective of this work is to evaluate the properties of 

African pear seed oil and utilization of cake in poultry feed 

formulation. The specific objectives are as follows: 

 To determine the feasibility of oil from African pear seed using 

hexane. 

 To determine the anti nutritional factors in the seed  

 To determine the chemical composition of the seed  

 To assess the feed intake , growth rate and Protein Efficiency 

Ratio (PER)  of broilers fed on feed produced with different 

levels of African Pear seed cake. 
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1.3 Justification 

The information obtained will increase the awareness of the 

plant (seed) and reveal Better Avenue for the utilization. This in 

essence will also be a step forward in the struggle towards food 

security in Nigeria through utilization of non- conventional food 

source. As of now, the seed of African Pear are usually discarded 

after consumption of the pulp (mesocarp) and of no economic value. 

1.5   Scope of study 

This study covered extracting oil from the seed of African 

pear and formulating animal feed using blends of the seed cake and 

soyabean meal at varying ratios. Proximate composition, oil 

properties and anti-nutritional factors were further evaluated, and the 

nutritional performance of feed derived from blends of the seed cake 

and soyabean meal were tested in poultry feeding experiments. 

However, the study was limited to the extent that the African pear 

seeds used for the study were collected from one tree in one 

location. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Botanical Information of African Pear     

African Pear (Dacryodes edulis) which is known as “Sofou” in 

Cameroon. “Ube” in Igbo, “elemi” (Yoruba), “eben”(Efik) and 

“Orumu”(Benin) belongs to the family of Burseraceae. This is a small 

tropical and subtropical family, composed of trees and shrubs, most 

of which yield a resinous, aromatic gum from the bark (Okafor, 1980; 

Kengue et al, 2002). The genus contains thirty four species, two in 

tropical America, nineteen in Africa (including Nigeria, Zaire, 

Cameroon, Congo, Senegal) and thirteen species in Malaysian 

archipelago. 

  African Pear is a native to the humid lowlands and plateau 

regions of the west, central Africa and the Gulf of Guinea but the 

species has now been introduced to parts of Malaysia (Kapseu and 

Kayem, 1998). Two varities are recognized in Nigeria of which are 

Dacryodes edulis var edulis and Dacryodes edulis var parvicarpa. 

The latter being characterized by smaller conical fruits and thin pulp 

(Okafor, 1980). 
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2.2        Agronomical Features of African Pear 

The tree favours acidic soil with organic matter in the surface 

horizon which helps its growth and production (Kengue, 2001). It has 

a height of 20-30m in the forest and 12m in orchard/plantations, the 

trunk having an average diameter of 55cm. The bark is scented, 

resinous and pale grey in colour. The tree has a dense, compact, 

spherical crown with a short, slightly fluted bole and whorled 

branches. It is a fast growing tree with an average life span of 50-

100years. The flowers are small (0.6m) and borne in large terminal 

panicles (Kengue, 2001). The species are dioecious, the flowers 

being male, female is bisexual according to Omoti and Okiy (1987). 

The ripe fruit is bluish black in colour as highlighted by Okafor, 

(1980); Omoti and Okiy(1987) and Kengue (2001) with seed that is 

large, contributing 25-45% of entire fruit. The tree can produce an 

annual yield of about 223-335Kg of pulp per tree (Omoti and Okiy, 

1987, Kengue, 2001). 

2.3 Nutritive Value/ Variations in Chemical Composition of 

African Pear Fruit and Seed   

The flesh of the fruit has a good nutritional value and has 

been reported by Omoti and Okiy (1987) to contain as a percentage 

of dry matter (dm) 31.9% oil, 25.9% protein, 17.9% fibre. The main 
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fatty acids in the lipid fraction are palmitic acid 36.5%, Oleic acid 

33.9% and linoleic acid 24%, giving profile similar to palm oil (Elaeis 

guineensis). African Pear pulp is also reported to be high in oil (30-

60%) on dry matter basis (Ekpa, 1993). He also reported that the 

pulp oil is high in Oleic acid (45-60%), palmitic acid (30-35%), linoleic 

acid (15-20%) and stearic acid (2%) all of which constitute about 

95% of the pulp oil (Kenge et al.,2002). Unlike other oily fruits, the 

seed oil is of the same type as the pulp oil, so for extraction it is not 

necessary to separate the pulp and seed(Ekpa,1993). 

The fruit contains about 1.5% essential oil of which its main 

constituents are myrcene (45%), α-pinene (9%), α -terpineol (8%), 

and qermacrene- D(4%); minor compounds includes E- α -cardinol, δ 

- cardinal and , β - eudesmol (Ayuk et al., 1999) 

Also, Omoti and Okiy (1987) showed that the main essential 

amino acids are leucine 9.57% and lysine 6.3% while others are 

qlutamic 17.0%, aspartic 15.1% and alanine 7.7% acid. The ascorbic 

acid content of flesh is 24.5mg/100g but this is lost by some forms of 

cooking. Equally, Okafor et al., (1996) reports the pulp to have 50-

70% of lipid content, 15-30% of protein content and 2-5% of ash 

content on dry weight basis. Also, pulp oil contains linoleic acid and 

oleic acid. Obasi and Okolie (1993) analyzed the seed of the fruit to 
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contain 76g/Kg carbohydrate, 338g/Kg proteins, 110g/Kg fixed oil, 

126g/Kg ash; 273g/Kg crude fibre and appreciable amounts of K, Ca, 

Na, Mg and P. The amino acid profile showed it to be rich in the 

essential amino acids like lysine, phenylanine, leucine and 

Isoleucine. The oil had the following fatty acids, palmitic 61.9%, Oleic 

18.3% and linoleic 19.0%. Preliminary studies did not reveal the 

presence of toxic principles (Obasi and Okolie, 1993). Kengue (2001) 

reported a significant nutritional value with fat content 50%, 27% 

fibre, protein 10% and sugar. 

2.4       Uses and Economic Importance of African Pear 

African pear is a multi-purpose tree but its dominant use is 

for human consumption. In both rural and urban areas of Cameroon, 

the fruits are boiled or roasted and then eaten with cassava or maize 

(Kengue, 1995). Its consumption is also common in southern Nigeria 

(Nwufo and Anyim 1998). Okafor (1980) described the two varieties, 

Dacryodes edulis var edulis and Dacryodus edulis var parvicarpa. 

The pulp of which contains 71.3% and 68.5% oil respectively 

(Okafor, 1980). The seed also has a high fat/oil content (more than 

40%) thereby making the whole fruit of interest for commercial oil 

exploitation (Okafor, 1980). 
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Industrial processing is the major reason for the promotion of 

African Pear in Coted’Ivoire with oil being produced for soap and 

perfume industries. The edible pulp oil can be used in the 

preparation of margarine as well as in cosmetic industry and for the 

preparation of medicinal cream for external use. The cake remaining 

after the production of pulp oil may be useful in human food industry. 

The whole fruit oil can be used as eco-fuel in car while the residual 

cake could be used in animal feed (Okafor et al., 1996) 

The fruit and seeds of African pear are well known for 

richness in protein, fat, fibre, mineral and essential amino acid 

(Kengue, 2001). The other potential uses of the seeds includes, 

medicinal, ornamental and a source of high quality non-greasy 

natural oil (Ekpa, 1993). 

2.5        Processing Of Oil Seed 

The utilization of edible oil bearing plant material has been a 

challenge and benefit for mankind since the beginning of history. As 

a food, they can be eaten raw or cooked, they produce a useful 

ingredient in baking, provides a transfer medium in frying. They can 

be boiled with alkali to manufacture soap (Ihekoronye and Ngoddy, 

1985). Because of a range in physical characteristics of these 
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materials and their components, various techniques have been 

developed to extract oil and process them to finished products. 

However, there are two major methods employed in 

obtaining vegetable fats or oils and they are expression (pressing) 

and solvent extraction or combination of the two. Solvent extraction 

is increasing in use and has assumed importance in virtually all 

vegetable recovery plant alone or in combination with prepressing 

(Lee et al, 1998). The first step in the processing operation is to 

crush the oil seed and separate the cooked flakes from extraction 

into its crude oil and meat components. 

Crude oil may have the hydratable gum which can be 

removed by either a water degumming process or by an acid- 

degumming operation. Crude oil or degummned crude oil may then 

be conditioned with phosphoric acid and treated with sodium 

hydroxide in a continuous centrifugal alkali-refining operation 

(Gunstone and Norris, 1982). The refined oil is bleached with 

activated clay to remove colouring pigments. 

Hydrogenation is an optional process, which is used to adjust 

the consistency of fats and oils according to the physical properties 

required in the final products. Bleached oil, hydrogenated oil or 

various combinations of this oil are deodorized to produce finished 
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products such as salad, cooking oil, shortening margarine oil or 

specialty products (Potter and Hotchkiss, 1995).    

There are only a few basic methods to obtain fats and oil 

from animals, marine and vegetable sources. These include 

rendering pressure expelling and solvent extraction. Pressure 

expelling and solvent extraction are mainly used for oil seed (Potter 

and Hotchkiss, 1995). It is common in large scale operation to 

remove oil from cracked seed at low temperatures with non-toxic fat 

solvent such as Hexane (Potter and Hotchkiss, 1995). Other solvent 

which could be used for oil extraction includes petroleum ether, 

chloroform, and methanol (Abdalbasit et al, 2009). 

 

2.5.1      Factors Affecting the Quality of Oil 

The finished edible oil quality is governed by the followings 

harvesting, storage, raw material handling and processing steps. 

According to Ihekoronye and Ngoddy(1985), if oil seeds or fruits e.g 

palm fruit, are left in a heap for too long, heat is generated which 

colours the fruits or even ruptures that fruit, and oil derived from such 

fruit will not be of good quality. Improper harvesting and storage of 

crop and seed in question affect the quality of oil. Oil seed should be 

harvested when matured (Potter and Hotchkiss, 1995). Proper 
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storage condition and handling are essential to reduce damage 

seeds which can facilitate oxidative and ketonic rancidity as oil from 

such seeds has high free fatty acid value which results in high loss 

during neutralization (Abdalbasit et al., 2009). Improper seed storage 

condition also encourages the growth of moulds (Asperquillus -flavis) 

which usually contaminate the seed. 

Presence of water and other contaminant also encourage 

high rate of free fatty acid formation through the activity of the 

lipolytic enzymes (Ihekoronye and Ngoddy, 1995). The use of 

insufficient amount of bleaching agent during processing also affects 

the quality of the oil. It was reported that bleaching agent removes a 

portion of trace metals in vegetable oil, in particular copper and iron 

that are known to have deleterious effect on their oxidative stability 

and flavor.                                                                          

2.5.2     Utilization of Vegetable Oil and their Products 

Edible oils are used for different purposes. In warmer 

climates, they are largely used for cooking, in the more temperate 

western world; they are consumed for a considerable part in 

spreadable form, their main use being in the fats and oil, salad 

dressing, confectionaries, ice-creams etc. 
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2.6 Anti-Nutritional Factors Found in Legumes 

Anti-nutritional factors are referred to as those substances 

generated in natural food stuffs by the normal metabolism of species 

and by different mechanisms (e.g inactivation of some nutrients, 

diminution of digestive process or metabolic utilization of feed) which 

exert effects contrary to optimum nutrition (Onwuka, 2005). 

Anti-nutritional factors in plants seem to be as a way of 

sorting nutrients or as a means of defending their structural and 

reproductive element (Ekop, 2007). The plants acquire these anti-

nutrient substances such as saponin, tannins “protease, inhibitors 

and phytates. The anti-nutritional factors in plants may be classified 

on the basis of their chemical structure, the specific actions they 

bring about or their biosynthetic origin (Okaka et al.,2002). 

2.6.1  Saponins 

 Saponins are made of steroid (or triperpene) group attached 

to a sugar moiety. Those surface active compounds are found in 

legumes as well as certain spices and herbs. Saponins are able to 

lyse erythrocytes due to their interaction with cholesterol in the 

erythrocyte membrance (Jimoh et al, 2011). Saponins are 
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characterized by a bitter taste and foaming properties and are toxic 

in high concentration. According to Jimoh et al (2011), the anti-

nutritional effect of saponins includes increase permeability of 

small intestinal mucosa cells thereby inhibiting nutrient transport, 

growth depressing action and reduction of protein digestibility, 

probably by the formation of sparingly digestibly saponins protein 

complexes. 

2.6.2  Phytates 

Phytates represents a complex class of naturally occurring 

phosphorous compounds that can significantly influence the 

functional and nutritional properties of food. Phytic acid forms 

insoluble salts with essential mineral like Calcium, Iron, Magnesium 

and Zinc in food, rendering them unavailable for absorption into the 

blood stream (Onwuka, 2005). About half the phytic acid phosphorus 

content taken by man is excreated unchanged, thus remaining 

unavailable for utilization. (Onwuka, 2005). Phytic acid and its 

hydrolysis products are associated with inhibition of calcification in 

rats (Onwuka, 2005). Dietary level of phytate of 1% or more have 

been reported to interfere with mineral availability (Erdman, 1999). 
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2.6.3 Lectins and Haemagglutinins 

Lectins and Haemaglutinns are sugar binding proteins which 

may bind and agglutinate red blood cell (erythrocytes) and binds 

sugar component (Liener, 1985). Moreover, like anti-bodies, they 

show a remarkable specificity in that they may act in high dilution on 

one kind of erythrocytes and not at all or only weakly on another 

(Onwuka, 2005). Hamegglutinins, most freguently have been found 

mostly in plants and associated with leguminous seeds (Okaka et al., 

1992). They are otherwise refered to as Lecitins. Okaka et al., (1992) 

pointed out that soybean hemagglutinin, for example cause the 

agglutination of rabbit red blood cell but not those of sheep and 

calves. 

 

2.6.4 Phenolic Compounds 

Phenolic compounds are found in reasonable large 

quantities and in a variety of chemical forms in plant foods and 

serves as secondary metabolites that protect tissues against injury, 

insect and animal attack (Akpambang et al., 2008). Phenolic 

compounds are responsible for the bitterness and astringency of 

many food and beverage and they also reduce the availability of 

certain mineral such as Zinc (Okaka et al., 1992). 
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2.6.5 Tannins 

Tannins are made up of complex phenol polymers which are 

classified into two structural groups; hydrolysable tannin and 

condensed tannin (Onwuka, 2005). Condensed tannins are far more 

common in non-grain starch staples and usually exist in plant tissues 

as leuco-anthocyanins or proanthocyanidins (Onwuka, 2005). The 

condensed tannin has been identified in cassava tubers, in the green 

pulp of many banana varieties and yam species (Onwuka, 2005). 

Tannins can act as anti-nutritional factor in two ways, firstly they can 

provoke an astringent reaction in the month and make the food 

unpalatable. Secondly, they can complex with and thus precipitate 

proteins in the gut, reducing digestibility or inhibiting digestive 

enzymes (Soetan and Oyewole, 2009). Tannin inhibit the activities of 

enzyme such as trypsin, chymotrysin, amylase and lipase and also 

interfere with dietary Iron absorption (Onwuka, 2005). 

2.6.6 Oxalate 

Although oxalate have been known to occur in nearly all 

forms of living matter, it is of interest to note that certain families and 

species contain relatively large amount of this substance, mainly as 

soluble sodium or potassium salts or insoluble calcium salts 

(Onwuka, 2005). 
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Oxalates, like phytates bind mineral like calcium and 

magnesium and interfere with their metabolism (Chai and Liebman, 

2004). They also cause muscular weakness and paralysis. Oxalate 

also cause gastrointestinal tract irritation, blockage of renal tubules 

by calcium oxalate crystals, development of urinary calculi, 

hypocalcaemia and necrotic lesions in the kidney (Onwuka, 2005). A 

daily intake of 450mg of oxalic acid has been reported to interfere 

with metabolism (Chai and Liebman, 2004).  

2.6.7 Trypsin (protease) Inhibitors 

The trypsin (Protease) inhibitors are globular proteins found 

in most leguminous seeds (Okaka et al., 2002). They are 

characteristic ally able to attenuate the activity of trypsin but have no 

effect on pepsin and chymotrypsin (Jimoh et al., 2011). The effect of 

prolonged trypsin inhibitor activity in man is usually seen as an 

induced enlargement of the pancrease with a concomitant change in 

the proteolytic of exocrine pancreatic action of (Okaka et al., 2002). 

2.6.8  Alkaloids 

 Alkaloids are basic natural products occurring primarily in 

plants (Osagie, 1998). They are generally found in the form of salt 

with organic acid and about 10-20% of all higher plants probably 
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contain alkaloids (Onwuka, 2005). Common sources of alkaloids 

includes Mucuna pruriens, Physostigma venenosum, Cocoa bean, 

Threobromea cocoa, which contains theobromine steroid glycoalkloid 

example solanine and chaconine, which are presented in potato and 

potato products (Osagie, 1998). Alkaloid cause gastrointestinal and 

neurological disorders (Soetan and Oyewole, 2009) Solanine and 

Chaconine (glycoalkaloids present in potato and Solanum spp) are 

haemolytically active and toxic to fungi and humans. Some of the 

toxicological manifestations of potatoes glycoalkaloids occu at doses 

in excess of 20mg/100g sample (Onwuka,2005). 

2.6.9  Oligosaccharides 

Flatulence producing oligosaccharides namely raffinose, 

stachylose and verbascose which is due to the absence of a-

galatosidase in human, are fermented anaerobically by micro-

organism to produce carbondioxide, hydrogen and methane (Okaka 

et al., 1992). 

2.6.10   Cyanogenic Glucosides 

The knowledge of Cyanogenic glycosides content of food is 

vital because cyanide being an effective cytochrome oxidase inhibitor 

interferes with aerobic respiratory system (Onwuka, 2005) causing 



19 
 

gasping staggering and convulsion (Nwosu, 2011). Hydrocyanic acid 

does not occur free, but combine with sugar to form compound 

known as cynaogenic glycoside (Onwuka, 2005). Onwuka (2005) 

reported that the lethal level for an adult man is 50-60mg/Kg body. 

Cyanide inhibits the cytochrome oxidese and hydrophenol oxidase 

enzymes through combination with their copper and Iron ion 

respectively. 

2.7   Effect of Processing on Anti-Nutrient of Foods 

Naturally occurring toxicant which are part of food are 

removed or inactivated through processing. Jimoh et al., (2011) 

identified trypsin inhibitor, lectin, tannin, phytin, saponin and oxalate 

in sesamum indicum (Sesame) seed. They observed that cooking 

and roasting reduced anti-nutrient in sesame seed at lower cooking 

and toasting time while trypsin inhibitor and lectin were eliminated at 

higher cooking time. 

 Nwosu (2011) identified eleven anti-nutritional components 

(trypsin inbitors, tannins, phytates, oxalates, saponins, hydrogen 

cyanide, alkaloids, starchylose, raffinose, phenols and steroids) in 

“Oze” (Bosqveia angolensis) seed, and all decreased with increased 

period of heating and malting though not all at the same rate. 
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Baber et al (1988) worked on the effects of heat treatment 

and gemination on trypsin inhibitor activity and poly phenols in jack 

bean (Canavalia ensiform). They found out that the application of dry 

heat to the seed and meal of jack bean was not effective in 

inactivating the trypsin inhibitor and reducing the polyphenol content. 

Olajide et al., (2011) investigated the effect of processing on 

energy value, nutrient and anti-nutrient component of wild cocoyam 

(Colocasia esculental) and found out that soaking, cooking and 

fermentation reduced the arrary of anti-nutritional factors (tannin, 

phytate, oxalate, saponin, hydrogen cynanide) identified in the wild 

cocoyam. 

2.8  Physical and Chemical Properties of oil 

2.8.1      Peroxide Value 

According to Chakrabarky (2003) the Peroxide Value (PV) of 

an oil or fat is used as a measurement of the extent to which 

rancid reactions have occurred during storage. The molecular 

structure of fat and oil play role in autoxidation. Oils with high 

degree of unsaturation is most susceptible to autoxidation. The 

best test for autoxidation (Oxidative rancidity) is determination of 

the Peroxide Value (Wiss, 2003), because peroxides are 
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intermediates in autoxidation reaction. Autoxidation is a reaction 

involving oxygen that leads to deterioration of fats and oil which 

lead to off- flavours and off-odour. Peroxide value is the amount of 

peroxide per 1Kg of fat or oil. According to Chakrabarty, (2003) 

Peroxide Value is the concentration of peroxide in oil or fat and is 

useful for assessing the extent to which spoilage has occurred. It is 

useful for predicting shelf life of oil. 

 

2.8.2   Iodine Value 

The Iodine value is a measure of the degree of unsaturation 

of oil. Technically it is the value of the amount of Iodine measured 

in grams absorbed by 100ml of a given oil (Wolk, 2007). The 

Iodine value measures the amount of unsaturated fatty acid in the 

oil. It gives an indication of the stability and health properties 

(Nutiva, 2008). Palm kernel oil has Iodine value of 16-19, palm oil 

has Iodine value of 44-51, and Coconut oil has an Iodine value of 

10. This indicates that it contains a high amount of saturated fatty 

acid and very small amount of unsaturated fatty acid (Wolk, 2007). 

The higher the Iodine value, the greater the amount of 

unsaturation and the less stable the oil and the more vulnerable it 

is to oxidation and free radical production. High Iodine value oil are 

prone to oxidation and polymerization. During heating such as 
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when used in cooking, oil with high Iodine value readily oxidize and 

polymerized. Polymerization causes oil or fatty acid to become 

hard, insoluble, plastic-like solid. According to Pike, (2003) these 

products of oxidation has been shown to be associated with 

numerous health problems including cancer and atherosclerosis 

(hardening of the arteries). 

2.8.3       Saponification Value  

Saponification value of an oil is the amount of alkali required 

to saponify a definite quantity of the sample. It is expressed as the 

number of milligrams of potassium hydroxide (KOH) required to 

neutralize 1 gram of the sample (Bockisch, 1998). The 

saponification value of coconut oil ranges from 25 to 

264MgKoH/Kg and that of castor oil is from 12.5 to 13grams. 

Saponification values are highly significant in the making of soap. 

It is important that saponification value is just right .Too high and 

the soap might contain too much alkali even though there is 

sufficient soapiness that it would react with skin. Whilst a 

saponification value too small, the fatty acid salt will not be enough 

to remove or saponify the fat or oil and less soapiness (Nutiva, 

2008). 
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2.8.4      Acid Value 

The Acid Value (AV) is a common parameter in the 

specification of fats and oil. It is defined as the weight of KOH in 

mg needed to neutralize the organic acids present in 1g of fat and 

it is a measure of the free fatty acids (FFA) present in the fat or oil. 

(Wang and Zhu, 2008). An increament in the amount of FFA in a 

sample of oil or fat indicates hydrolysis of triglycerides. Such 

reaction occurs by the action of lipase enzyme and it is an 

indicator of inadequate processing and storage conditions, high 

temperature and relative humidity, (Kardash and Turyan, 2005). 

The acid value as recommended by Codex Standard (1999) is 

4.0mgKOH/g for cold press and virgin oils, 10.0mgKOH/g.  

2.8.5 Smoke and Flash Points 

Smoke point of oil or fat is the temperature at which under 

defined conditions, enough volatile compounds emerge from the 

oil that a bluish smoke becomes clearly visible (Hamilton and 

Rossell, 1990). At this temperature volatile compounds such as 

water, free fatty acids and short- chain degradation product of 

oxidation comes up from the oil. The smoke point for oil varies 

widely depending on the origin and refinement (Labuza, 1991). 

The smoke point of oil does tend to increase as free fatty acid 
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content decreases and degree of refinement increase. Heating of 

the oil produce free fatty acid and as this heating time increases, 

more free fatty acids are produced, thereby decreasing the smoke 

point. The smoke point of Avacado oil range 190-204OC, coconut 

oil 177oC, soybean oil 160oC for unrefined and 238oC for refined, 

sunflower oil 227oC (Christie, 1982) Frying oil and refined oil 

should have a smoke point above 200 and 300oC respectively. 

Flash point of a volatile material is the lowest temperature at which 

it can vapourize to form an ignitable mixture in air. The flash point 

is often used as a descriptive characteristic of liquid fuel and it is 

also used to help characterize the fire harzard of liquid and 

combustible liquid (Hamilton and Rossel, 1990). 

2.8.6        Melting point 

Natural fats are mixture of triacylglycerides of varying degree of 

unsaturation hence they do not have sharp melting point and melt 

over a range of temperature (Katragadda et al., 2010). Melting 

points of fats are particularly important in the selection of fat for 

catering uses (Christie, 1982). Generally the longer the chain of 

unsaturation fatty acid, the higher the melting point. The melting 

point Canola oil is 90oC, Soybean oil 27oC (Bockisch, 1998). The 

melting point of Palm oil is 35oC, Cocoa butter 34oC (Labuza, 

1991; Wolke, 2007). 
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TABLE 1 RECOMMENDED (Standard) PHYSICOCHEMICAL 

CHARACTERISTIC OF EDIBLE OIL GIVEN BY CODEX 

FAO/WHO (1993) 

 

OIL TYPE 

R.I 

At 40oC 

Saponification 

Value(MgKO

H/Kg) 

Iodine 

Value 

FFA 

(as %) 

Oleic acid 

Acid 

Value 

(MgKOH) 

P.V 

Meq/Kg 

 

Sunflower 

 

1.467-1.469 

 

188-194 

 

110-143 

 

0.085 

 

0.6-10.0 

 

10-15 

 

Palm Oil 

 

1.449-1.455 

 

190-209 

 

50-55 

 

1.376 

 

0.6-10.0 

 

10-15 

 

Cotton 

Seed 

 

1.458-1.466 

 

189-198 

 

99-119 

 

0.225 

 

0.6-10.0 

 

10-15 

Soybean 1.466-1.470 189-195 
 

120-143 

 

0.176 

 

0.6-10.0 

 

10-15 

 

Coconut 

 

1.448-1.450 

 

248-265 

 

6-11 

 

2.540 

 

0.6-10.0 

 

10-15 
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2.9         Animal Feed Formulation 

Feed constitutes the dominant input in animal production 

ranging from 65% to 75% of total cost of production. Similarly, feed 

ingredients account for over 90% of the feed  industry (Esonu, 

2006). Therefore the relationship between feed ingredients and 

animal product output is both direct and obvious. Conventional 

feed stuffs are very expensive and scarce. The primary ingredients 

are expensive because they suffer from stiff competition with 

channels in the food chain (Chesworth, 1992). 

Feed formulation is the mixing of feed ingredients in such 

economic proportions that will provide nutrients in optimum 

amounts for specific requirements of the animal. (Esonu, 2006) 

thus feed formulation is built around four main principles. 

1. Economics : The choice of ingredients and level that will 

combine to produce the highest quality feed at the least 

price 

2. Chemistry: Good knowledge of chemical and 

composition of feed ingredient is essential 

3. Biology : Proper knowledge of nutrient requirements of 

animal in  question, considering the animal’s 
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physiological condition example class, age, sex or size, 

breeding, pregnant etc. 

4. Mathematics: Computation that will produce answers as 

quantities and proportion that will meet the above 

objectives. 

2.10      Poultry Production 

Poultry production provides one of the most rapid ways by 

which a rapid transformation of animal can be tremendously 

achieved particular in the humid tropics (D’mello and Forbes, 

1991). This is so because poultry has an excellent ability of 

converting plant materials in a very short time into a readily 

available animal protein that can be easily digested and rich in 

essential amino acid (Onwenme and Sinha, 1991). 

According to D’mello and Forbes (1991) studies have shown 

that high cost and unavailability of feed ingredients particularly 

protein concentrate like soybean meal, fish meal, groundnut cake, 

blood meal etc has sealed up or at least crippled  many livestock 

and feed industry business. For example, the price of groundnut 

cake and soybean has increased by more than 300% in the last 

(5)years; refined fishmeal is very scarce and cost is prohibitive, 
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because human beings compete with animals on this wonder bean 

(Krogbahl and Bakke, 2002). Studies and observation so far 

carried out showed that African pear seed is rich in Arginine, 

methionine and can partly provide a solution to the problem 

(Okolie and Obasi,1992). The cake is a potential source of protein, 

energy and mineral for poultry industry and other livestock 

industries for its uses as feed. 

2.11 Nutritional Composition and Growth Performance of 

Broiler 

Finishers 

Poultry convert feed into food product quickly and efficiently. 

Their high rate of productivity result in relatively high nutrient 

needs (Aremu et al., 2005). The nutrient requirement figures as 

published in Nutrition Requirement of poultry (National Research 

Council, 1994) are the most recently available. 

Feed formulation for livestock requires a clear understanding 

of the nutrient require of different classes of livestock in relation to 

age, production objective and physiological state (Boggert and 

Galloway, 1994). In addition, the nutrient composition of available 

raw material resources need to be known (Ranjhan, 2000). The 
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low level or absence of specific nutrient in the diet may lead to low 

production rate, nutrient definciency systems and easy 

susceptibility to disease (Brow and Mcgregor, 2001). Water is an 

essential nutrient in poultry. Many factor influences water intake 

including environmental, temperature, Relative humidity, salt, 

protein level of the diet birds productivity (Boggert and Gallloway, 

1994). 

Esonu (2006) recommended 5.5% crude fibre for broiler 

finisher and crude protein of 20% for broiler finisher. According to 

NRC (1994), the crude protein requirement for broilers protein are 

0-3 weeks 23%, 3-6 weeks 20% and 6-8 weeks 18%. Poultry like 

all animals synthesize protein that contain 20 L- amino acids. Birds 

are unable to synthesis nine of the amino acids due to lack of 

specific enzymes (Aremu and Afolaye, 2005). Arqinne, Isoleucine, 

Leucine, Lysine, Methiooniine, Phenylalanine, Threonine, 

Trypotophan, Valine, Histidine, Glycine and Proline can be 

synthesized by birds but the rate is usually insufficient to meet 

metabolic need (Mc Nab, 1999). The diet must also contain and 

supply synthesis amount o Nitrogen to allow the synthesis of non 

essential amino acid. The energy requirement of poultry and 

energy content of feed stuff are expressed in Kilocalories. Two 
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measures of bio-available energy in feed stuffs are used, 

metabolizable energy and true metabolisable energy (Brow and 

Mcgregor, 2001). Poultry can adjust their feed intake over as 

considerable range of feed energy need (Mc Nab, 2000). Esonu, 

(2006) reported recommended nutrient levels in various classes of 

poultry reared in tropical condition to have an energy level for 

broiler starter 2850kcal/Kg, Broiler finisher 2900kcal/Kg, Turkey 

starter 2900kcal/Kg and Turkey finisher 3300kcal/Kg. The National 

Research Council recommends metabolisable energy for poultry 

finisher to be 3200kcal/Kg (NRC, 1994).  

Malomo et al., (2012) conducted proximate analysis of  

various finisher diets and reported a dry matter (Dm) content of 

91.64-94.38%, crude fibre of 4.41- 8.77%, Ether Extract of 5.37- 

8.41% and ash content of 7.87-11.25% respectively. 

Uchegbu et al., (2002) on the study of the proximate 

composition of riped and dried raw Napolena imperia seed meal 

and found the seed contain 28% crude protein, NFE 47., Ether 

extract 91%, Dry matter 76.6% and moisture content of 24,4% 

crude fibre 7%. The weight gain of the broiler feed with Napolena 

imperia  seed meal feed was 20g/day and feed conversion ratio of 

11.40 at 10% inclusion level of the composite feed meals. 
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Asafe et al., (2012) studied the performance of broiler 

finisher chicken fed different level offal meal and crayfish waste as 

replacement for fishmeal and recorded the proximate composition 

to be dry matter 85.90%, crude protein 51.91%, crude fibre 1.83%, 

Ether extract 6.22%, ash 5.92% and metabolisable energy of 

2813kcal/Kg. While the performance of the finisher chicken was 

1.03-1.09kg weight gain, protein efficiency ratio of 2.03 and fed 

conversion ratio of 2.54. 

The growth performance of broilers finisher birds fed 

composite cassava meal as reported by Irokwe and Ukanwoke, 

(2012) recorded moisture content of 11.50%, crude protein 

10.09%, crude fibre 23%, ether extract 3l.40%, ash 6.21% and 

Nitrogen free extract of 48.8% energy value f 2955.2kcal/Kg. The 

weight gain of the broilers at 25% inclusion level was 51.48g/day, 

protein efficiency ratio of 2.08, feed conversion ratio of 2.30 and 

feed intake of 119.09g/day. 

Addass et al., (2012) assessed some common poultry feed 

on broiler performance and recorded a dry matter of 97.5%, crude 

protein 22%, crude fibre 4%, ether extract 8%, ash2% and 

Nitrogen free extract 61% for Niger-feed starter and finisher, 97% 

dry matter, 22.5% crude protein, 4.50% crude fibre, 8.60% ether 
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extract, 2.50% ash and 59.40% NFE for feed master starter and 

finisher. While a weight of 5150.03g was recorded for broiler feed 

with Niger feed finisher, feed conversion ratio of 1880 and 4912g 

of weight gain for feed master starter and finisher and a feed 

conversion ratio of 1940. 

Protein efficiency ratio of almond seed meal used in finisher 

feed formulation was obtained to be 2.17 and there was a reduced 

weight gain when increases quantity of unconventional seed meal 

are consumed by broiler chicken (Akpabio, 2012). 

Brow and Mcgregor, (2001) report that feed intake is also 

affected by environment and amount of physical activity. If a bird 

consumes a diet that has a higher energy content, it will decrease 

its feed intake. Consequently the diet must contain proportionally 

high amount of amino acid, vitamins and mineral in the ratio to be 

adjusted to provide appropriate nutrient intake based in the 

requirement and actual feed intake (Pomeranz and Clifton, 1981). 

Well fed broilers tend to grow only where there is a sign of ill health 

or poor management (Sizemore and Siege, 1993). Esonu et al. 

(1997) and D’mello, (1998)report that increasing levels of 

unconventional seed meal results in dilution of protein 
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concentration and the presence of some anti nutrient factors which 

are prevalent in most unconventional feed stuff. 

According to Malik et al., (1996), feed conversion ratio is a 

function of animals genetic and age, the quality of feed and the 

condition in which the animal is kept. As a rule of thumb, the feed 

conversion is low for young animal (when relative growth is large) 

and increases for animal (when relative growth tend to level out) 

(Brow and Mcgregor, 2001). 

Animal with low feed conversion ratio are considered efficient 

users of feed. (Malik et al.,(1996) and Odunsi et al., (1999). 

However comparison of feed conversion ratio among different 

species may be of little significance unless the feed involved are of 

similar quality and stability. 
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CHAPTER THREE 

            

MATERIALS AND METHODS 

3.1 Materials 

Fresh matured fruits of African Pear (Dacryodes edulis) were 

obtained from a tree in Umuduru, Ikeduru in Amaimo Local 

Government, Imo State. All reagent and chemicals used were of 

analytical grade. All equipments and chemicals used were 

obtained from Food Science and Technology laboratory, Federal 

University of Technology Owerri and Federal Industrial Institute of 

Research Oshodi (FIIRO). The soyabean meal used for this work 

was obtainened from Okey farms mill in mechanic village, Naze, 

Owerri-north in Imo State.  

3.2    Methods 

3.2.1   Sample Preparation 

The physical properties of the fruits such as the weight were 

measured using weighing scale. One hundred grams of the pulp of 

the fruits were manually separated from the seed. The seeds 

obtained from the fruits were sundried. The sundried samples were 

milled into powder using locally made attrition mill and then 

packaged in cellophane bags and refrigerated for further use. 
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3.2.2   Oil Extraction and Seed Cake Preparation 

Oil extraction from the seeds was done using the solvent 

extraction method with hexane as solvent.70g of the milled sample 

was weighed into 500cm3 beaker and thoroughly washed with 

300cm3 of hexane and filtered through filter paper. The oil-hexane 

mixture (miscella) was separated by distillation using a distillation 

apparatus. The oil was further heated in a hot air oven at 78oc for 

2hrs to ensure the complete evaporation of trace of hexane in the 

oil (Nielsen, 2002). 

The degumming method described by Weiderman (1981) 

was used.  100cm3 of the crude “African pear seed oil” was 

degummed at 70oC with 10cm3 of 0.2% Na2CO3 solutions. Aliquots 

of the degummed oil were bleached with 2% activated carbon at 

110oC for 30mins (Jawad et al.,1983). 

The cake obtained after oil extraction was further dried in the 

oven at 70c for 20 minutes to remove traces of hexane and 

moisture. The cake was then stored in air tight container for use in 

animal feed compounding. 
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3.2.3   Proximate Composition 

The standard method of A.O.A.C (1990) was used for the 

analysis of the proximate composition of the samples. 

3.2.3.1  Moisture Content 

The standard method of A.O.A.C (1995) was used .Two 

gram portion of African pear seed were weighed into previously 

weighed dry crucibles with lid. The crucibles with the samples were 

then dried in an oven at 105oC for 24hrs.The crucibles and 

contents were cooled in a desiccators and weighed, then put into 

an oven and the operation was repeated until a constant weight 

was obtained. The loss in weight obtained represents the moisture 

content and was calculated with the following formula. 

        % Moisture content = W1-W2    X   100 ……………………3.1 

          W1 

Where:  

W1 = The weight of the sample before drying 

W2 = The weight of the sample after drying 
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3.2.3.2  Ash Content 

The ash content was determined by the funance incineration 

method described by A.O.A.C (1995). 

A 2g portion of each sample of African pear seed was 

weighed into previously weighed and dried porcelain crucibles. 

The crucible and samples were placed into the muffle furnace at 

550oC for 4hours (until a grey ash was left).The ash left in the 

crucible was cooled in the desiccator and reweighed. The ash 

content was calculated as 

% Ash  =         W2 –W1         X    100 …………………3.2 

  Weight of sample 

Where: 

W1 = Is the weight of empty crucible 

W2 = Is the weight of crucible and ash 

3.2.3.3   Crude Protein Content 

The crude protein was determined using the micro– Kjedahl 

technigue technique. One gram portion of each sample of African 

pear seed was weighed into filter paper and added into the dry 

digestion Kjedahl flask, followed by 0.12g of copper sulphate 

(CuSO4). 2.5g of sodium sulphate (Na2SO4), and 2.50ml of 
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concentrated sulphuric acid (H2SO4) were added with 3g selenium 

catalyst and a few drop of anti- bumping chips. It was then heated 

in a flame chamber until the solution become clear 

(colourless).The solution was cooled to room temperature after 

which 80ml of distilled water was added. Then 50ml of 2% boric 

acid was placed in the receiving flask under the condenser with 

two drops of methyl red indicator added. The digestion flask was 

heated until distillate was collected. And 10ml of the distillate was 

titrated with 0.649ml H2SO4 to get pink colour. The same 

procedure was carried out on the blank. 

  The amount of nitrogen was calculated. 

Weight of H2SO4 required for titration = 2.50ml Normality of H2SO4 

= N 

 

Nitrogen% of sample (%N) =      Titer- Blank x Normality of acid x 
N factor 

      Weight of sample 

 

Crude Protein= %N X 6.25 ………………………………………..3.3 
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3.2.3.4   Determination of Crude Fat Content 

The standard method of the A.O.A.C (1995) was used. A 

250ml extraction flask was washed, dried in the oven, cooled in a 

dessicator and weighed. The soxhlet extractor was filled with a 

reflux condenser and 3g of the paper, folded and transferred into a 

50mm extraction thimble and plugged lightly with a cotton wool. 

The thimble was placed in the extraction barrel and petroleum 

ether added. Until it siphoned over once in the flask directly below 

it .The flask was then hearted and refluxed for seven hours. The 

thimble was then removed from the barrel and the solvent distilled 

off until the extraction flask was almost dry. The flask containing 

the fat was dried in an oven to a constant weight at 40oC to 

evaporate the solvent completely. The difference in weights 

obtained was used to calculate s the % crude fat. 

 

% Crude Fat    =    W2-W1   X 100 ………………….3.4 

  Weight of sample 

 

Where:  W1= Weight of empty flask 

W2 = Weight of sample with extracted fat. 
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3.2.3.5   Determination of Crude Fibre 

The method described by A.O.A.C (1995) was used. Twenty 

milliters of 0.1M H2SO4 was poured into a 100ml conical flask 

containing 2g of the defatted sample. The flask was filtered to a 

reflux condenser. Another 180ml of boiling dilute sulphuric acid 

was added into this flask and heat applied so that the entire liquid 

started boiling in one minutes. The refluxing was continued for 

30minutes with occasional shaking to bring down any tiny particles 

attached to the side. A funnel was fitted with a filter paper 

(Whatman 54) and boiling water was then drained by suction. 

Then the hot acid mixture was pulled immediately into a shallow 

layer of hot water into the funnel. The suction was adjusted so that 

the filtration of the bulk of 200ml (20ml + 180ml) was completed 

within 10minutes.The residue in the filter paper was washed with 

boiling water until the washing was acid free. 

 The residue was washed back into the original flask 

containing 200ml of hot 0.3M NaOH. The liquid was boiled for 

30minutes and filtered taking the same precautions as before.The 

residue in the filter was washed with boiling water, then with 1% 

HCL, and finally with boiling water until the washing was free from 

acid. The residue was then washed with ethanol. The insoluble 
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matter was carefully transferred into a dried and weighed crucible 

by means of a spatula, taking care not to dislodge any fiber from 

the filter paper. The crucible was dried in an oven at 70oC for 

2hours, cooled in a desiccators and weighed. The residue was 

then ashed into the furnace at 550oC for 3hours, cooled in a 

desiccators and weighed. 

Calculation; 

Weight loss during ignition is the weight of the fiber. 

% Fiber =  Weight of fiber x   100 ………………………….3.5 

           2 

Where 2 : Is the original weight of the defatted sample 

 

3.2.3.6   Total Carbohydrate 

The standard method of A.O.A.C (1995) was used. This was 

determined by the differences between the whole sample and the 

sum of the moisture, ash, fat,  protein and crude fiber compositions 

of the sample. 

% Carbohydrate =  100 – (% Protein + % Fat + % Ash + % 

Crude fiber + %Moisture) 
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3.2.3.7  Energy Determination 

The energy value of African pear seed was calculated in 

KJ/100g as described by Pearson, (1976) using the equation for 

the conversion factor 

(Protein x 17 + Fat x 37 + CHO X 17). 

3.2.4   Determination of Anti- Nutritional Factors 

The anti-nutritional factors in African pear seed were 

determined as follows: 

3.2.4.1       Determination of Saponins 

This was done by the double solvent extraction gravimetric 

method (A.O.A.C, 1990). 

Two grams (2g) of the processed African pear seed sample was 

mixed with 100ml of 20% aqueous ethanol solution and incubated 

for 12hours at temperature of 55oC with constant agitation. After 

that, the sample was filtered through Whatman NO 42 grad of 

filtered paper. The residue was re-extracted with 50ml of the 

ethanol solution for 30minutes and the extracts weighed together. 

The combined extract was reduced to about 40ml by evaporation 

and then transferred to a separating funnel and equal volume 

(40ml) of diethyl ether was added to it. After mixing well, there was 
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partition and the upper layer wad discarded while the lower 

aqueous layer was reduced to 4.5 with drop wise addition of NaOH 

solution. Saponin in the extract was taken up in successive 

extraction with 5% of NaCL solution and evaporated with a water 

bath in a previously weighed evaporation dish. The saponin was 

then dried in an oven (Gallenkamp Hot box oven) at 60oC (to 

remove any residual solvent), cooled in a desiccator and re-

weighed. The saponin content was calculated as shown below: 

% Saponin =  W2– W1   ……………………………………………….3.6 

    W 

Where:  W = Weight of sample used 

W1 = Weight of empty evaporation dish 

W2 =weight of dish + Saponin extract 

 

 

3.2.4.2  Determination of Phytate 

The method described by Nwosu (2011) was used. The 

phytic acid in the samples were precipitated with excess FeCl3 

after extraction of 1g of each sample with 100ml 0.5N HCL. The 

precipitate was converted to sodium phytate using 2ml of 2% 

NaOH before digestion with an acid mixture containing equal 

portions(1ml) of Conc. H2SO4 and 65% HCLO4.The liberated 
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phosphorus was measured colorimetrically (Jenway 6051 

colorimeter) at 520nm after colour development with molybdate 

solution. 

The percentage phytate was thus calculated: 

% Phytate = 100   X    au x  C     X      Vt ………………3.7 

                                           Wt                as                 Va 

Where: W =  Weight of sample 

au =  absorbance of test sample 

as = absorbance of standard phytate solution 

C = Concentration of standard phytate solution 

Vt = Total volume of extract 

Va = Volume of extract analysed 

 

 

3.2.4.3   Determination of Trypsin Inhibitor 

This was done using the spectrophotometric method 

described by Nwosu (2011). 

A measured weight (10g) of the test sample was dispersed in 50ml 

of 0.5M NaCl solution and stirred for 30minutes at room 

temperature. It was centrifuged and the supernatant filtered 
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through Whatman NO 42 paper. The filtrate was used for the 

assay. 

Standard trypsin was prepared and used to treat the substrate 

solution (N-benzoyl-DI-arginine-P-anilide, BAPA).The extent of 

inhibition was used as a standard for measuring the trypsin 

inhibitor activity of the test sample extraction into a test tube 

containing 2ml of extract and 10 ml of the substrate. (BAPA) 2ml of 

the standard trypsin solution was added. Also 2ml of the standard 

trypsin solution was added into another test tube containg only 

10ml of the substrate. The latter served as the blank. 

The content of the tube was allowed to stand for 30minutes 

and then absorbance of the solution measured at 

430nm.Wavelength with a colorimeter(Jenyway 6051).One trypsin 

activity unit inhibited is given by an increase of 0.01 absorbance 

unit at 430nm.Trysin unit inhibited was calculated thus; 

Trysin unit inhibited =   Au  X   0.01   X    F ………………3.8 

     As 

Where   AU = Absorbance of test sample 

AS = Absorbance of standard(unihibted) sample 

F =Experimental factor given as  
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Vf    X    I   …………………………3.9 

Va     W 

Where  Vf = Total volume of extract 

Va = Volume of extract analysed 

W = Weight of sample analysed 

 

3.2.4.4  Determination of Tannins 

The Folin-Denis spectrophotometric method was used. The 

method was described by Pearson (1976). 

A measured weight of each sample (1.0g) was dispersed in 

10ml distilled water and agitated. This was left to stand for 

30minutes at room temperature, being shaken every 5minutes, at 

the end of the 30minutes, it was centrifuged and the extract 

gotten.2.5ml of the supernatant (extract) was dispersed into a 50ml 

volumetric flask. Similarly, 2.5ml of standard tannic acid solution 

was dispersed into a separate 50ml flask. A 1.0ml Folin-Denis 

reagent was measured into each flask, followed by 2.5ml of 

saturated Na2CO3 solution. The mixture was diluted to mark in the 

flask (50ml) and incubated for 90minutes at room temperature. 

The absorbance were measured at 250nm in a Genway model 



47 
 

6001 electronic spectrophotometer. Reading were taken with the 

reagent blank at zero. The tannin content was given as follows: 

%Tannin =        An   X C   X   100   X    Vf   X   D 3…10 

        As       W           Va 

Where:  An =Absorbance of test sample 

As =Absorbance of standard tannin solution 

C = Concentration of standard tannin solution 

W = Weight of sample 

Vf = Total volume of extract 

Va = Volume of extract analysed 

D = Dilution factor (if any)  

 

 

3.2.4.5          Determination of Total Phenol 

This was determined by the Folin-Giocateau 

spectrophotometric method (A.O.A.C, 1990). The Total phenol was 

extracted in 0.2g of the sample with 10ml concentrated methanol. 

The mixture was shaken for 30 minutes at room temperature. The 

mixture was centrifuged at 500rpm for 15minutes and the 

supernatant (extract) was used for the analysis. 
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 1ml portion of the extract from each sample was treated with 

equal volume of Folin-ciocateau reagent followed by the addition of 

2ml of 2% Na2CO3 solution. Standard phenol solution was 

prepared and diluted to a desired concentration 

 1ml of the standard solution also treated with the Foiln-

ciocateau reagent and Na2CO3 solution. The intensity of the 

resulting blue colouration was measured (absorbance) in a 

colorimeter (Jenway6051) at 540nm wavelength. Measurement 

was made with a reagent blank at zero.  

The phenol content was calculated using the formula below. 

 %Phenol =  100      X   av   X   C   X  Vt   X    D 
………….3.11 

    W            as                               Va 

Where W   =   Weight of sample 

 au  =   absorbance of test sample 

   as  =   absorbance of  standard phenol solution 

   C  =    Conceentration of standard phenol solution 

   Vt =    Total volume of extract 

   Va =   Volume of extract analyzes 

   D  =    Dilution factor (if any) 
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3.2.4.6    Determination of Oxalate 

Two grams of each sample was boiled in 40ml of water for 

30minutes. 10ml of 20% Na2CO3 was added to the solutions and 

they were boiled for another 30minutes. The liquid extract from 

each sample was filtered and the sample was washed until the 

water used for washing them showed no evidence of alkalinity. 

The wash water and the filtrate from each sample were 

concentrated and cooled. HCL was then added drop until a heavy 

precipitate was formed. The extract was then filtered into a 250ml 

flask. The mixture was left for two days. The supernatant liquids 

were filtered through filter papers into dry beakers. Portions of the 

filtrate were put into the beaker and they were divided into 200ml 

with distilled water. Lactic acid was then added. 10ml of Calcium 

Chloride (10%) was added and stirred until Calcium Oxalate 

precipitates appeared. It was then left to settle overnight. The 

solutions were then decanted. The precipitates were dissolved in 

HCL. The pH of the solutions was adjusted by adding ammonium 

hydroxide solutions after which oxalic acid was precipitated again. 

The solutions formed were boiled and allowed to stay overnight. 

The solution was then titrated with KMnO4 solution (0.05N). 
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% Oxalate = titre value    X   0.1125 ……………….3.12 

3.2.5   OIL PROPERTY DETERMINATION 

The method described by Onwuka (2005) as used in the 

determination of acid value, Iodine value, saponification value and 

peroxide values 

3.2.5.1    Determination of Acid Value Procedure 

25ml diethyl ether was mixed with 25ml ethanol and 1ml 

phenolphthalein solution (1%) and carefully neutralized with 0.1m 

NaOH. Then 10g of extracted oil was dissolved in the mixed 

neutral solution and titrated with aqueous 0.1m NaOH shaking 

constantly until a pink colour persists for 15 seconds is obtained. 

 

ACID VALUE     =  Titer (ml) X   5.61 ………………………..3.13 

    Weight of sample used 
 

 

3.2.5.2  Determination of Iodine Value Procedure 

Ten grams of the oil sample was weighed out into a dry glass 

stopper bottle of about 250ml. Then 10ml of Carbon tetrachloride 

was added to the melted oil and dissolved. 20ml of Wijis solutions 

was added and inserted the stopper (Previously moistened with 
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potassium iodine solution and allow standing in the dark for 

30minutes). 15ml of potassium Iodine solution (10%) and 100ml 

water were added, mix and titrated with 0.1m thiosulphate solution 

using starch as indicator just before the end point (titration = aml). 

And a blank was carryout at the same time, commencing with 10ml 

of carbon tetrachloride (titration =bml) 

 IODINE VALUE    =  (b + a)  X  1.269 …………………….3.14 

         Weight(g) of sample 

 

3.2.5.3   Determination of Saponification Value 

Two grams of the extracted oil was weighed into a conical 

flask and 25ml of the alcoholic potassium hydroxide solution was 

added. A reflux condenser was attached and the flask was heated 

in boiling water for one hour. 1ml of Phenolphthain (1%) solution 

was titrated with hot excess alkaline with 0.5ml hydrochloric acid 

(titration = aml). A blank test was carry out at the same time 

(titration = bml).  Calculation: 

 

 Saponification  Value=      (b - a)  X  28.05 …………………3.15 

                     wt (g) of sample. 
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3.2.5.4   Determination of Peroxide Value Procedure 

One gram of the extracted oil was weighed into a clean dry 

boiling tube and 1g powdered potassium iodine and 20ml of 

solution mixture ( 2 vol glacial acetic acid + 1vol chloroform) were 

added and placed in the tube containing boiling water so that the 

liquid boils within 30 seconds and was allowed to boil vigorously 

for not  more than 30 seconds. Then the content was poured 

quickly into a flask containing 20ml of potassium iodine solution 

(5%), and the tube was washed twice with 25ml water and titrate 

with 0.002m sodium thiosulphate solution using starch, a black test 

was performed at the same time. 

Peroxide value (Meq|kgoil)=   (S-B) X 1000  …………………3.16 

           Sample weight 

Where  S = Sample titrate value 

B = Blank titre value 

N = Normality 

3.2.5.5     Determination of Smoke and Flash Points 

The method described by A.O.A.C (1990) was used in this 

determination. 
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i  Smoke Point 

30ml of the oil sample was placed into a 50ml conical flask. 

A thermometer was inserted in a bored rubber cork and was 

clamped in such a way that the thermometer was suspended in the 

oil. The whole set-up was heated on a heating mantle until smoke 

appeared. The temperature at which the smoke started appearing 

was recorded as the smoke point. The smoke point was done in 

triplicates. 

ii    Flash Point 

After noting the smoke point from(I), the temperature at 

which the oil started flashing (when flame was applied) without 

supporting combustion was noted and recorded as the flash point. 

3.2.5.6       Melting Point of Oil 

The method described by Pike (2003) was used in this 

determination. 

Little smear of frozen oil was made on the heating plate of Fisher 

John melting apparatus and covered with the Observation lens. 

The apparatus was switched on and then the temperature was 

observed at which the oil begins to melt and the little smear 

completely melts through an inserted thermometer. 
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3.3     FORMULATION OF EXPERIMENTAL DIETS 

The method used by Odoloye et al., (2012) was adopted for 

the study  

Five broiler finisher diets were formulated such that diet 

1(control) (vital feed) contained only soybean meal in the 

formulation. Diet 2,3, 4 and 5 were made in such a way that it has 

a ratio of soybean meal to African pear seed cake in the ratio, 

10:30, 13:27,15:25 and 0:20. The last diet has no soybean 

contained in it. The ingredients in the finisher diets are shown in 

Table 3.1. As the ratio of soybean meal to African Pear seed meal 

increased, the level of the other ingredients such as maize, what 

bran etc were adjusted to maintain the minimum protein content 

(18%).This is based on the Table of crude protein for feed 

formulation as described by Thacker and Kirkwood (1990) 

(Appendix iii –vii) 

All the experimental diets were subjected to proximate 

analysis (A.O.A.C, 2000). The Metabolisable Energy (ME) of the 

diets were determined using the predication equation  

  ME  =  37 X  % CP + 81.8 X %EE + 35.5 X % NFE   (Odoloye et al., 

2012)…3.17 
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3.4     FEED TRIAL USING EXPERIMENTAL BIRDS 

A total of fifteen (15) four weeks old broiler chicks finisher 

(Mershal breed) were distributed into five treatment groups. Each 

treatment contained 3 broiler chicks in a pan. The treatment 

groups were feed with control feed (vital feed), 10:30, 13:27, 15:25 

and 0.20 diets. The birds were raised in a deep litter system. They 

were raised with the different feed sample for 7 days prior to the 

commencement of the measurement to stabilize the birds. 

Experimental feed and water were given ad libitum. The animal 

were weighed at the beginning of the experiment and on weekly 

basis for 28days (4 weeks). The feed intake and weight gain were 

obtained for 4 weeks. The Protein Efficiency Ratio (PER) and the 

Feed Conversion Ratio (FCR) were determined as described by 

Odoloye et al., (2012). 

Protein Efficiency Ratio (PER) was determined by dividing 

weight gain of broilers by the total protein intak 

Final body weight -  Initial body weight ……………….3.18 

      Protein Intake 
 

Feed Conversion Ratio (FCR) 

The Feed Conversion Ratio (FCR) was determined by dividing the 

feed intake by the weight gain expressed by  
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  Feed intake …………………………….3.19 

Weight gain 

3.5 DATA ANALYSIS 

The results obtained from the experiment were subjected to 

Analysis of Variance (ANOVA) according to Onuh and Igwemma 

(2000) and SAS (1999) using one- way experimental design. 

Significant means at P≤0.05 were separated using Fisher’s Least 

Significant Difference (LSD) test (Onuh and Igwemma,2000). 
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TABLE 3.1  

PERCENTAGE COMPOSITION OF BROILER FINISHER RATIOS 
CONTAINING VARYING RATIONS OF SOYBEAN MEAL/AFRICAN 
PEARSEED MEAL 

 

INGREDIENTS 

 

CONTROL 

 (20:0) 

 

 

 10:30 

  

 

13:27 

 

 

15:25 

  

 

0:20 

Maize      60    40    40    40   60 

Soya-bean meal      20    10    13    15      0 

African Pear 

seed cake  

       

     0 

   

   30 

    

   27 

  

   25 

  

  20 

Spent grain      5     5     5     5     5 

Wheat offal      5     5     5     5     5 

Blood meal      2     2     2     2     2 

Fish meal      2     2     2     2     2 

P.K.C      2     2     2     2     2 

Bone meal      3     3     3     3     3 

Salt     0.25   0.25   0.25   0.25   0.25 

Lysine    0.25   0.25   0.25   0.25   0.25 

Methionine     0.25   0.25   0.25   0.25   0.25 

Finisher Premix    0.25   0.25   0.25   0.25   0.25 

TOTAL    100   100   100   100   100 
 

Broiler Vitamine premix supplied the following vitamins and trace 

element per kg diet: Vit A (7812.51IU), Vit D3 (1562.511U), Vit E 

(25.0mg), Vit K (1.25mg), Vit B12(0.02mg), Calcium Panthetonate 

(7.19mg), B2 (1mg), Vit B6 (0.25mg), folic acid (0.6mg), Botin 

(0.1mg), Iron (62.5mg), Zn (50.0mg), Copper (5.3mg), Iodine 

(0.9mg), Cobalt (0.2mg), Antioxidant (75mg). 
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                                       CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Results  

Tables 4.1 to 4.5 show the proximate composition of African pear 

seec meal; chemical and physical properties of African pear seed 

oil; anti-nutritional factors of African pear seed; proximate 

composition of five different broiler finisher diets of varying ratios of 

soyabean meal\African pear seed cake and growth performance of 

experimental birds fed varying ratios of  soyabean meal\African 

pear seed cake.                                                                                                                                                                 
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TABLE 4.1 PROXIMATE COMPOSITION OF AFRICAN PEAR 

SEED (%)

 

COMPOSITION 

 

(%) 

 

MOISTURE CONTENT (MC) 

 

12.77± 0.03 

 

DRY MATTER (DM) 

 

87.22±0.02 

 

CRUDE PROTEIN (CP) 

 

18.03±0.11 

 

ASH CONTENT 

 

3.45±0.01 

 

CRUDE FIBRE (CF) 

 

3.17±0.01 

 

ETHER EXTRACT (EE) 

 

19.47±0.04 

 

CARBOHYDRATES 

 

39.10±0.19 

 

ENERGY (KJ/100g) 

 

1689.9 

 

Values are means of triplicate determination 
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TABLE 4.2 CHEMICAL AND PHYSICAL PROPERTIES OF 

AFRICAN PEAR SEED OIL 

PHYSICOCHEMICAL 

PARAMETER 

 

(VALUES) 

 

IODINE VALUE (ml/g) 

 

48.16±1.09 

 

ACID VALUE (mgKOH/g) 

 

7.31±0.39 

 

SAPONIFICATION 

(mgKOH/Kg) 

 

213.54±1.63 

 

PEROXIDE VALUE (meq/ Kg) 

 

14.13±0.16 

 

MELTING POINT (0oC) 

 

32.35±0.22 

 

SMOKE POINT (0oC) 

 

176.13±0.13 

 

FLASH POINT (0oC) 

 

210.44±0.01 

 

OIL CONTENT (%) 

 

19.47 

 

Values are means of triplicate determination 
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TABLES 4.3 ANTI NUTRITIONAL FACTORS OF AFRICAN 

PEAR SEED  

 

ANTINUTRITIENTS 

 

(%) 

 

POLYPHENOL 

 

0.35±0.31 

 

OXALATE 

 

0.64±0.01 

 

PHYTATE 

 

0.77±0.02 

 

TANNIN 

 

1.05±0.01 

 

TRYSIN INHIBITOR 

 

7.33±0.06 

 

SAPONIN 

 

1.14±0.01 

 
Values are means of triplicate determination 
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DIETS MOISTURE 
CONTENT 
   (MC) 

CRUDE 
PROTEIN 
   (CP) 

CRUDE 
FIBRE 
  (CF) 

ASH 
CONTENT 

ETHER 
EXTRACT 
   (EE) 

NITROGEN 
FREE 
EXTRACT 
  (NFE) 

METABOLI
ABLE 
ENERGY 
(ME) 
Kcal/Kg 

 

CONTROL 

 

13.03+0.52a 

 

21.74+0.06a 

 

4.84+0.12bc 

 

 

3.84+0.08d 

 

6.38+0.36a 

 

50.16+1.68UW 

 

3106 

 

10:30 

 

10.23+0.81bc 

 

20.23+0.34c 

 

4.68+0.24cd 

 

6.79+0.32a 

 

5.88+0.72a 

 

51.68+1.17uv 

 

3064 

 

13:27 

 

10.23+0.58bc 

 

20.29+0.73bc 

 

4.82+0.04c 

 

6.55+0.09a 

 

5.59+0.25a 

 

52.52+0.73u 

 

3072 

 

15:25 

 

13.53+1.32a 

 

21.83+0.11a 

 

5.25+0.38ab 

 

4.16+0.06c 

 

6.09+0.98a 

 

49.14+0.54w 

 

3050 

 

0:20 

 

10.73+1.17bc 

 

18.39+0.28d 

 

5.52+0.08a 

 

5.34+0.08b 

 

6.14+0.53a 

 

53.88+1.70u 

 

3015 

 

LSD 

 

2.0797 

 

0.4590 

 

0.4208 

 

1.2730 

  

2.2713 

 

 

TABLE 4.4      

 PROXIMATE COMPOSITION OF FIVE DIFFERENT BROILER FINISHER 

DIETS OF VARYING RATIOS OF SOYABEAN MEAL/AFRICAL PEAR SEED MEAL (%) 
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TABLE 4.5 GROWTH PERFORMANCE OF BROILERS FED 

WITH VARYING RATIOS OF SOYABEAN MEAL/AFRICAN 

PEAR SEED CAKE DIET 

DIETS 
FEED 

INTAKE 
(Kg/week) 

WEIGHT 
GAIN 

(Kg/week) 

FEED 
CONVERSI

ON 
   RATIO 
   (FCR) 

PROTEIN 
EFFICIENCY 

RATIO 
(PER) 

MORTALITY 

(%) 

DIET 1 1.77a 1.09a 1.62cd 2.87a 0 

DIET 2 1.42b 0.74ab 1.92bc 2.27b 0 

DIET 3 1.38b 0.65b 2.12ac 2.14b 0 

DIET 4 1.46b 0.78a 1.87c 2.22b 0 

DIET 5 0.66c 0.22c 2.99a 1.89c 0 

Mean in the same column with different superscripts are 

significantly different at (p<0.05) 

DIET 1  …………………………………..20:0 

DIET 2  ………………………………….10:30 

DIET 3  …………………………………13:27 

DIET 4  ……………………………….15:25 

DIET 5  ………………………………0:20 
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4.2  Discussion 

4.2.1 Proximate Analysis of African Pear Seed (Dacryodes edulis) 

The proximate composition of African Pear seed are shown 

in Table 4.1. African Pear Seed analysed had an ash content of 

3.40%, this value was higher when compared to 3.3% recorded for 

African oil bean (Julian et al., 2003). The ash content signifies the 

level of minerals present in the samples. 

The crude fibre content (13.17%) of African Pear Seed  was 

within the range 0.8-6.29% as reported by Akpambang et al., 

(2008) for most tropical plant seed in Africa. This value is 

significantly higher when compared to 2.5% of African oil seed and 

3.0% of almond seed (Akpabio, 2012) but lower than 13.30% 

reported for Cocos nucifera linn from Akure by Onifade and 

Agboola (2003). Adequate intake of dietary fibre can lower 

constipation and risk of colon cancer (Okaka, 1997). 

African Pear seed has moisture content of 12.77%. This 

value is significantly lower when compared to that reported by 

Dahot and Mala (1997) for fresh samples of Livistona Chinensis 

pulp and also lower than that of almond seed (25.29%) (Akpabio, 

2012). Moisture content gives an index of shelf stability. 
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The protein content was 18.03% in African Pear Seed. The 

crude protein obtained for African pear seed was higher than 

16.26% reported for Livistona Chinensis (Dahot and Mala, 1997) 

but much lower than 33.69% reported for almond seed (Akpabio, 

2012), 40% soya bean seed (Krogdahl and Mckellep, 2002), and 

34.92% for rapeseed (Verma and Banday, 1997).The high protein 

content of African pear seed suggests that it could be used as a 

dietary supplement for animal feed. 

 African Pear seed has a lipid content of 19.47%. The lipid 

content is low when compared to 15-64% of riped fruit of palms 

(Juliana et al., 2003) and 20% for soyabean seed (Krogdahl and 

Mckellep, 2002) but much higher than that reported for Livistona 

Chinensis (1.92%) (Dahot and Mala,1997) and 1.10% for rapeseed 

(Verna and Banday, 1997). The Ether extract mean shows that the 

processing of the oil for industrial or edible purpose will be 

economical. • 

The carbohydrate content of African pear seed was 39.10%. 

This value is comparable to that of Rape seed (38.47%)(Verna and 

Banday,1997) but higher than that of African oil bean 15.30% 

(Juliana et al., 2003) and almond seed 25.47% (Akpabio, 2012) 

and Soybean seed 35% (Okaka, 1997). Its value (39.10%) is lower 
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than cowpea (61.0%), Jack bean (61.0%), chick peas (60.9%)  

(Potter and Hotchkiss,1995). 

 

4.2.2 Chemical Properties of the African Pear Seed Oil 

The analysis of African pear seed oil shows that the oil had 

Iodine value of 48.16ml/g. The Iodine value is comparable to that 

of palm oil with Iodine value of 44.51ml/g (Nutiva, 2008). Cotton 

seed oil has Iodine value of (100-123ml/g oil), Mustard seed oil (9-

125mgIodine/g oil). While coconut has a lower value of 6.3-10mg/g 

(Wolk, 2007). Iodine value is a measure of the level of unsaturation 

of oil (Onwuka, 2005) and the Iodine value 48.16ml/g indicates low 

level of unsaturation and the presence of saturated fatty acid. This 

places the oil in the non-drying group and it could be utilized for 

cooking and may find application as raw material in industries for 

manufacture of vegetable oil-based ice-cream (Oderinde et al., 

2009). 

The acid value of Dacryodes edulis seed oil is 7.3mgKOH/g. 

The value is within the recommended range for oil  (10.0mgKOH/g  

acid value) (Codex Standard, 1999). The acid value is a common 

parameter in specification of fats and oil. It is a measure of Free 

Fatty Acid (FFA) present in the fat or oil (Wang and Zhu, 2008). An 



67 
 

increase in a sample of oil or fat indicates increased hydrolysis of 

triglycerides by lipase enzymes. 

The peroxide value was determined to be 14.13meq/Kg. This 

value is lower than the maximum value (15meq/Kg oil) stipulated 

for cold pressed or virgin oil (Codex Standard, 1999). The peroxide 

value is a measure of the degree of oxidation)(Potter and 

Hotchikiss, 1995) and its value is below stipulated Codex Standard 

Value. The oil may not undergo oxidative rancidity easily. 

The saponification value obtained is 213.54mgKOH/g. 

Bockisch (1998) reported that the saponification value of coconut 

oil ranges from 250-264mg/KOH/g and that of castor oil is from 

12.5-13g. Codex Standard recommends crude vegetable oil to 

have a saponification value of 230-254mgKOH/g oil for palm oil, 

Soyabean oil (189-195mgKOH/g oil), Sun flower oil of (188-

194mgKOH/g). The saponification value of African Pear seed oil is 

comparable to that of palm kernel oil. Saponification value is a 

measure of both free and combine acid and is inversely 

proportional to the mean molecular weight of the fatty acid in the 

glyceride present (Onwuka, 2005). According to Onwuka (2005), 

the high saponification value of an oil indicates that the fatty acid 
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has a high molecular weight and it will be suitable for the 

production of soap and candle. 

4.2.3  Physical Properties of African Pear Seed Oil 

The smoke point and flash point of the oil of African pear 

seed were 176oC and 210oC respectively (Table 4.2). The smoke 

and flash points are measures of the thermal stability of oils. The 

smoke point (176oC) and flash point (210oC) is lower than smoke 

point of Avacado (190-204oC), but comparable to that of Coconut 

oil (177oC) (Christie, 1982). The flash point was less than that of 

refined corn oil (Potter and Hotchkiss, 1995). In essence, the oil is 

regarded as being less thermally stable than that of corn and 

Avacado oil and cannot withstand very high frying and roasting 

,temperature as well as very high thermal processing. As such, it 

could be recommended in foods for mild frying or other cooking 

methods. 

The melting point of African Pear seed was obtained to be 

(32.35oC). This value is comparable to palm oil(35oC)  (Labuza, 

1991) and cocobutter (34oC) (Wolke, 2007). This value is higher 

than the melting point of soyabean oil( 27oC) (Katragadado et al., 

2010 and Bockisch, 1998). Melting point of fats or oils are 
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particularly important in the selection of fat for catering uses 

(Christie, 1982). 

4.2.4   Antinutritional Factors in African Pear Seed Cake 

The anti-nutrients in  African pear seed is presented in Table 4.3 

The anti-nutrients found in African pear seed are Polyphenol, 

Oxalate, Phytate, Tannin, Trypsin inhibitor and Saponin. The 

different levels of the anti-nutrients found in the seed of African 

pear are as follows; Polyphenol (0.35%), Oxalate (0.64%), Phytate 

(0.77%), Tannin (1.05%), Trypsin inhibitor (7.33%) and saponin 

(1.14%).        

The tannin (1.05% which is equivalent to 10500mg/Kg) is 

higher when compared to that of Oze seed 0.47% and much 

higher than the fatal dose level of 30mg/Kg (Inuwa et al.,2011) per 

daily intake for humans. Tannin can provoke an astringent reaction 

in the mouth, they can complex with protein and thus precipitate 

protein in the qut, reducing digestibility or inhibiting digestive 

enzymes (Onwuka, 2005). Tannin can also inhibit the activities of 

enzymes such as trypsin, chymotypsin, amylase and lipase, also 

interfere with dietary Iron absorption (Onwuka, 2005). 

Polyphenol content of 0.35% (which is equivalent of 

3500mg/Kg) was obtained. Polyphenolic compounds are 
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responsible for the bitterness and astringency of many foods and 

beverages and they also reduce the availability of certain mineral 

such as Zinc (Okaka et al., 1998). 

Africa pear seed was found to contain 0.77% phytate (which 

is equivalent to 7700mg|100g).This value is low when compared to 

1.2% in raw seed of livistona chinensis  (Chinese fan palm seed) 

(Tao, et al., 2009) but the value is higher than the Phytate content 

in Oze (Bosqueia anagolensi) (15.68mg/100g) (Nwosu, 2011). 

Erdman( 1999) reported that dietary level of Phytate of 1% or more 

have been reported to interfere with mineral availability. Phytic acid 

forms insoluble salts with essential mineral like Calcium, Iron, 

Magnesium and Zinc in food rendering them unavailable for 

absorption into the bloodstream (Onwuka, 2005, Erdman, 1999). 

The level of Phytate in African pear seed is Low enough to avoid 

any detrimental effects. 

The value obtained for Saponin content is 1.14% (which is 

equivalent of 1140mg/100g). The value obtained for African pear 

seed content of Saponin is much lower than that obtained for 

Saponin value of Sesame seed which was 4.97% (Jimoh et al., 

2011) and also lower than that saponin level found in Livistona 

Chinesis seed (5.50%) (Tao et al., 2009). The value is higher than 
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that found in bread fruit (840mg/100mg) (Ugwu and Oranye, 

2006). The anti-Nutritional effect of Saponins includes increased 

permeability of small intestinal mucosa cells thereby inhibiting 

nutrient, transport, growth depressing action and reduction of 

protein digestibility, probably by the formation of sparingly 

digestibly  Saponin- Protein complex (Jimoh et al., 2011). 

African pear seed was found to contain 7.33% trypsin 

inhibitor (which is equivalent to 7730mg/100g). The value obtained 

is higher than that obtained for Oze seed (37.31mg/100g) (Nwosu, 

2011). The effect of prolonged trypsin inhibitor activity in man is 

usually seen as an induced enlargement of the pancrease with 

concomitant change in the proteolytic acid of exocrine pancreatic 

action of exocrine pancreatic secretion (Okaka et al., 1992).  

Oxalate content of 0.64% (which is equivalent to 

640mg/100g) was obtained. This value is higher than that obtained 

(2.80mg/100g) for Oze seed (Nwosu, 2011), 15.66mg/100g for 

sesame seed (Jimoh et al., 2011) and (0.53g/100g) for wild 

cocoyam (Olajide et al., 2011) , (0.54%) for Livistona Chinensis 

(Tao et al., 2009). Chai and Liebman reported that a daily intake of 

450mg of oxalic acid to interfere with metabolism and that high 

oxalate in food reduces the bioavailability of metals such as 
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Calcium. Oxalate binds with bind minerals like Calcium and 

Magnesium and interfere with their metabolism (Chai and 

Liebman, 2004). They also cause weakness and paralysis, 

gastrointestinal tract irritation, blockage of renal tubules by 

Calcium oxalate crystal and necrotic lesions in the kidney 

(Onwuka,2005). 

4.2.5 Proximate Composition of Five Different Broiler Finished 

Diets. 

The effect of varying ratios of soyabean meal and African 

pear seed cake on the proximate composition of broiler finisher is 

shown in Table 4.4.The result of the moisture content (Table 4.4) 

show that the 15.25 diet had the highest moisture content 

(13.53%), with the diets formulated with 10:30 and 13:27 having 

the lowest mean value for moisture content (10.23%). The control 

(20:0) diet and the 15:25 diets had no significant difference 

between them, likewise the 10:30 and 0:20 diet had no significant 

difference (P< 0.05) between them. The control diet (20:0) and the 

15:25 diets are higher than that reported by Irokwe and Ukanwoke, 

(2012) (11.50%) for composition of finisher feed composite 

cassava meal, but lower than that reported by Ucheghu et 

al.,(2002) for the moisture content of riped and dried Napoleona 
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imperial seed meal. The five diets formulation had a moisture 

content lower than that by Ucheghu et al.,(2002). The moisture 

content gives an indication of shelf life feeds, the less stable the 

feed is to spoilage (Aremu et al., 2005). 

The protein content of the diets generally increases with 

increase in the ratio of soyabean meal. Significant difference exist 

among the mean values of the various diets. The 15:25 diet hathe 

highest mean value (21:83%) while the 0:20 diet had the lowest 

value of (18:39%). The mean protein content was 21:83%, 

21:74%, 20:23%, 20:29% and 18:39% for diet 15:25, Control 

(20:0), 10:30, 13:27 and  0:20 respectively. These values for the 

crude protein of the diets were lower than (51.91%) reported by 

Asafe et al., (2012) and (22%) for that reported by Addass et al., 

(2012) on the assessment of some poultry feed in Nigeria. On the 

otherhand, the values obtained for crude protein of the diets were 

higher than the crude protein of (10.09%) for composite cassava 

meal finisher diet (Irokwe and Ukanwoke, 2012). Diet formulated 

with 15:25 soyabean meal to African pear seed meal had a similar 

Crude protein content with the control (20:0) diet. However, the 

crude protein of the five diets were In agreement with the 

recommended Nutrient requirement of poultry (Finisher) which 



74 
 

stated that the crude protein of broiler finisher( 6-8 weeks) should 

be 18% (NRC, 1994) . 

The crude fibre of the various diets are shown on Table 4.4 

The crude fibre for the diets are 4.84%, 5.25%, 4.82%, 4.68% and 

5.52% for  Control (20:0), 15:25,13:27, 10:30 and 0:20 diets 

respectively. The highest crude fibre was recorded by the 0:20 diet 

(5.52%) and the lowest was the 10:30 diet (4.68%). Significant 

difference (P<0.05) exist among the diets. All the diets had a crude 

fibre content much lower than that of feed formulated using 

Napolena Imperial seedmeal (7%) (Uchegbu et al., 2002) 

However, the crude fibre of the formulated diets had a higher 

crude fibre when compared to (1.83%) broiler finisher diet 

formulated with crayfish waste as a replacement for 

fishmeal(Asafe et al,2012), but it falls within the range of 4.41-

8.77% as recorded by Malomo et al.,(2012).On assessment of 

nutrient content of the finisher diet, the high crude fiber content of 

the diet (5.52%) indicates that the diets are suitable for animal 

feed, and will reduce the rate of constipation in animals or the 

birds. The increase crude fiber content of the diets will lead to the 

production of a rather more coarse feed material. 



75 
 

The ether extract of the diets are shown in Table 4.5.The 

ether extract at different ratios of soyabean meal and African pear 

seed meal are 6.38%, 6.09%, 5.59%, 5.88% and 6.14% for 

control,15:25,13:27,10:30 and 0:20 respectively. The oil content of 

the control (20:0) diet (6.38%) was higher than the other 

diets,however no significant difference (p<0.05) was observed 

among the various diets. The 13:27 diets had the lowest oil 

content. The values for the five different diets are within the range 

(5.37-8.41%) as reported by Malomo et al (2012) on the proximate 

composition of the various finisher diets. The ether extract 

composition are comparable to the ether extract obtained (6.22%) 

for feed formulations using crayfish (Asafe et al,(2012) but much 

higher than (2%) recorded by Addass et al ,(2012).The ether 

extract are higher and the values shows that they can promote fat 

soluble vitamins absorption (Boggert and Gallow ,1994).These 

values also fall within the National Research Council 

recommended oil for poulty (NRC,1994). 

The proximate analysis of the five diets indicated a Nitrogen 

Free Extract (NFE) value of 50.16%, 49.14%, 52.52%, 51.68%, 

and 53.88% for control,15:25, 13:27, 10:30, and 0:20 diets 

respectively. The 0:20 diet had the highest NFE (53.88%) content 
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with the 15:25 diet having the lowest 49:14%. Significant difference 

(p<0.05) among the diets except for 0:20 and 13:27 diets. These 

values obtained for the diets are lower than that recorded by 

Addas et al (2012) but higher than that obtained by Uchegbu et 

al.,(2002).The high mean value obtained for Nitrogen Free 

Extract(NFE) of the diets suggest suitability of the diets as animal 

feed. This result gives an indication that the diets are rich source of 

energy and is capable of supplying the daily energy requirement of 

the birds. 

The energy level of the diets was 3106kcal/kg, 3050kcal/kg, 

3072kcal/kg, 3064kcal/kg and 3015kcal/kg for control (20:0), 

15:25, 13:27, 10:30 and 0:20 diets respectively. These values are 

higher than 2955.2kcal/kg recorded by Irokwe and Ukanwoke, 

(2012) and 2813kcal/kg by (Asafe et al, (2012).The recommended 

energy value for broiler finisher by National Research Council is 

3200kcal/kg (NRC,1994).The values for the five diets fall within the 

recommended energy value. Esonu (2006) reported a 

recommended energy value of 2900kcal/kg for broiler finishers. 
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4.2.6 Growth Performance of Broilers fed Varying Ratios of 

Soyabean meal/African Pear Seed cake Diets. 

The growth performance of broiler finisher chicken fed 

different diets are shown in Table 4.5.There was a general 

decrease in feed intake as the  proportion of soyabean meal 

decreased in the formulation diets. Significant difference (p<0.05) 

exist among the diets except for diets 2,3 and 4.The broilers fed 

with diets 1(Control) had the highest feed intake while those fed 

with diet 5 (0:20) had the lowest feed intake. Those  fed with diets 

2,3 and 4 inclusion levels had intermediate values and were 

significantly different .The broiler chickens fed with diet 5 

consumed a significantly less quantity of feed than others thereby 

gaining the least weight conversely; chicken place on diets 4 which 

consumed most also gained highest weight. This report is in 

agreement with Odunsi et al.,(1999) as well as Akpabio(2012) who 

reported a reduced weight gain when increased quantity of 

unconventional seed meal was consumed by broiler chickens. The 

significant (p<0.05) weekly feed intake can be used as an 

indication of weekly growth and development of the birds which 

agreed with the findings of Sizemore and Siege (1993) who 

reported that well fed broilers tends to grow on weekly bases 
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except where there is sign of ill health or poor management. Feed 

intake also varies with environment and the amount of physical 

activity (Mcgregor,2001). 

The weekly weight gain by the broilers were significant 

(p<0.05) among the diets with the exception of chickens fed with 

diet 1(control) and diets 4 (15:25).Broilers fed with control had the 

highest weight gain (1.09kg) which was closely followed by those 

fed with diets 4 (0.78kg).The broilers fed with diets 2 (0.74kg) and 

diets 4(0.78kg) had close weight gain and the similar increase in 

weight gain may be attributed to the protein content of 20.29% and 

20.23% respectively. Diet 5 recorded the lowest weight gain. The 

weekly weight gain of the broilers fed with the different ratios of 

soyabean meal/ African pear seed meal might be associated with 

the feed intake going by the corresponding trend in weight gain 

among the various ratios of the diets. The weight gain are lower 

than (5.15kg) 5150g for broilers feed with Niger feed and 4912g 

(4.192kg) for broilers fed with master feed, ( Addass et al.,2012) 

on the evaluation of different broilers finisher feed in Nigeria. The 

weight gain obtained in this study was also lower than that 

obtained by Asafe et al.,(2012). However, the values are higher 

than that obtained by Ironkwe and Ukanwoke (2012)(51.48g).The 
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improved weight gain of broilers fed with diets 1(control) and diets 

4(15:25) might suggest that the ratio of soyabean meal and African 

pear seed meal for diets 4 resulted in increase in protein content of 

the diets and decrease in dilution of some antinutrients in the diets, 

which was reflected in the level of their feed intake. 

Significant (p<0.05) difference was observed for feed 

conversion ratio of the broilers fed the five different diets. The 

broilers fed with 0:20 diets had the highest fed conversion ratio. 

The lowest was however recorded by those fed with the control 

diets. The values obtained for the feed conversion ratios are 1.62, 

1.92, 2.12, 1.87 and 2.99 for broilers fed with diets 1,2,3,4 and 5 

respectively. These values are comparable (2.07, 1.95, 1.89) to 

feed conversion ratio obtained by Ironkwe and Ukanwoke (2012) 

on broilers fed with composite cassava fed meal at 25-75% 

inclusion levels. The depression in weight gain which resulted in 

high feed conversion ratio on the broilers fed with diet 5(0:20) 

suggest poor utilization of the diet. Report has it that animals with 

low feed conversion ratios are considered efficient users of feed 

(Odunsi et al.,1999 and Malik et al.,1996). 

The Protein Efficiency Ratio (PER) of the five diets of varying 

ratios of soyabean meal/African pear seed meal are shown in 
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Table 5.Significant difference (p<0.05) in protein efficiency ratio 

was evident on the diets except for diet 2, 3, 4. The protein 

efficiency ratio of the diets were 2.87, 2.27, 2.14, 2.22 and 1.89 for 

diets 1,2,3,4 and 5 respectively. Diet 1 recorded the highest 

protein efficiency ratio while diets 5 had the lowest protein 

efficiency ratio. The protein efficiency ratio recorded for this study 

is higher than (2.03) that obtained by Asafe et al.,(2012) and 2.08 

by (Ironkwe and Ukanwoke,2012) except for diet 5 which had a 

lower PER..The low protein efficiency ratio recorded by diet 

5(0.20) reflects dilution of protein concentration arising form 

increasing level of African pear seed and the presence of some 

anti-nutrient factors which are thought to be prevalent in African 

pear seed as well as most unconventional feed stuff and which 

affects protein  digestibility (Esonu et al., 1997 and D’ mello,1982). 

The significant difference that were observed in feed conversion 

ratio and Protein efficiency ratio further indicates the extent of feed 

and protein utilization respectively because it relates protein intake 

to body weight gain.  

The result obtained show that the mortality rate was zero for 

all the sample diets as well as the control. These suggest that all 

the samples are safe. The anti-nutrients though present at various 

levels were not lethal to the birds. 
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CHAPTER FIVE 

                 CONCLUSION AND RECOMMENDATION 

5.1   Conclusion 

The findings from the physicochemical properties of the oil 

from African pear seed (Dacryodes edulis) oil revealed that it has a 

high oil content and a high thermal and oxidative stability. These 

values fall within the Codex recommended values for standard 

edible oil. The results suggest that the oil will be suitable for edible 

and industrial purposes. It was revealed that African pear seed has 

a high fat, crude protein and carbohydrate content. The high ash 

and fiber content will serve as a good source of fiber and roughage 

for animals. 

This study showed that the diet formulated by blending 15%  

soyabean meal and 25%  African pear seed cake could be used in 

broiler finisher diet without a deleterious effect on the performance 

and to meet the required protein requirement for broiler finisher 

diets. 

5.2       Contribution of this work to knowledge 

The contribution of this work to knowledge are as follows ; 
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 Information on African pear seed oil properties will increase 

awareness on the potentials of the oil. 

 African pear seed can provide protein, fibre and energy for 

feed formulation as found in the proximate composition. 

 This work also provide information on the effect of the 

various levels of African pear seed cake inclusion in animal 

feed and their effect on the growth performance of the birds. 

The most appropriate levels of inclusion was also obtained. 

 This will go a long way to reduce the high cost of animal feed 

ingredients since the seed has no other use. 

5.3   Recommendation 

African pear seed oil should be explored for edible purposes and 

for   industrial oil manufacture since it contains high oil content. 

African pear seed meal (Dacryodes edulis) is recommended for 

use as high source of protein, fiber and energy in animal feed 

formulation. African pear seed has high tannin content. Efficient 

method of reducing the anti-nutrients in feed should be carried out 

on African pear seed meal to help increase the suitability of the 

seed meal. 
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APPENDIX 1 

 

ANALYSIS OF VARIANCE FOR PROXIMATE COMPOSITION 

OF DIETS 

PROTEIN 

SOURCE     SS      DF 
 

   MS   fcal     fTab 

Treatment 23.6082 
 

      4 5.9021 92.6546    3.50 

Error   0.6365 
 

     10 0.0637   

Total 24.2447 
 

     14    

 

ETHER EXTRACT 

SOURCE     SS 
 

     DF    MS   fcal     fTab 

Treatment 1.0661 
 

      4 0.2665 0.6804   3.50 

Error 3.9167 
 

     10 0.3917   

Total 4.9828 
 

     14    

 

MOISTURE CONTENT 

SOURCE     SS 
 

     DF    MS   fcal     fTab 

Treatment 27.4626 
 

       4 6.8657 5.2534 3.50 

Error 13.0695 
 

      10 1.3069   

Total 40.5321 
 

      14    
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NITROGEN FREE EXTRACT (NFE) 

SOURCE     SS 
 

     DF    MS   fcal     fTab 

Treatment 42.3305 
 

       4 10.5826 6.7889  3.50 

Error 15.5882 
 

      10   1.5588   

Total 57.9187 
 

      14    

 

CRUDE FIBRE FOR DIET 

SOURCE     SS 
 

     DF    MS   fcal     fTab 

Treatment 5.4781 
 

      4 0.3695 6.9065  3.50 

Error 0.5346 
 

     10 0.0533   

Total 2.0127 
 

     14    
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PROXIMATE COMPOSITION OF AFRICAN PEAR SEED(%) 

  S/N MOISTURE 
CONTENT 
MC (%) 

DRY 
MATTER 
(DM) 

CRUDE 
PROTEIN 
(CP) 
 

ASH CRUDE 
FIBRE 
(CF) 

ETHER 
EXTRACT 
(EE) 

  CHO ENERGY 
KJ/100g 

   
1 

 
12.74 

  
  
87.26 

 
18.02 
 

   
3.45 

 
3.16 

 
19.42 

   
39.33 

 
1693.49 

 
  2 

 
12.80 

  
 87.20 
 

 
17.98 

 
  3.45 

 
3.18 

 
19.50 

 
  38.97 

 
1689.65 

 
  3 

 
12.78 

   
87.21 
 

 
18.10 

 
  3.45 

 
3.18 

 
19.48 

 
  39.00 

 
1691.41 

 
Total 

38.33  
261.677 
 

 
54.10 

 
10.35 

 
9.52 

 
58.40 

 
117.30 

 
5069.7 

 
Mean  

 
12.77 

 
  87.22 
 

 
18.03 

 
  3.45 

 
3.17 

 
 
19.47 

 
  39.10 

 
1689.9 

 
±SD 

 
±0.03 

 
  ±0.02 
 

 
±0.11 

 
±0.00 

 
±0.01 

 
±0.04 

 
±0.19 
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APPENDIX 3 

CRUDE PROTEIN FOR (20:0) RATION. 

 INGREDIENTS WEIGHT(kg) PROTEIN (%) TOTAL CP (%) 

1 Maize 60 0.10 6.00 

2 SBM 20 0.44 8.80 

3 Spent grain 5 0.27 1.35 

4 Wheat offal 5 0.13 0.65 

5 Blood meal 2 0.80 1.60 

6 Fish meal 2 0.63 1.26 

7 PKC 2 0.18 0.36 

TOTAL 20.02% 

 

CRUDE PROTEIN FOR 10:30 RATION 

 INGREDIENTS WEIGHT(kg) PROTEIN 

(%) 

CP (%) 

1 Maize 40 0.10 4.00 

2 Soya bean meal 10 0.44 4.40 

3 APS Cake 30 0.18 5.40 

4 Spent grain 5 0.27 1.35 

5 Wheat offal 5 0.13 0.65 

6 Blood meal 2 0.80 1.60 

7 Fish meal 2 0.63 1.26 

8 PKC 2 0.18 0.36 

TOTAL 20.22% 



100 
 

CRUDE PROTEIN FOR 13:27 RATION 

 INGREDIENTS WEIGHT(kg) PROTEIN 

(%) 

CP (%) 

1 Maize  50 0.10 4.00 

2 SBM 13 0.44 5.72 

3 A PS Cake 27 0.18 4.86 

4 Spent grain 5 0.27 1.35 

5 Wheat offal 5 0.13 1.65 

6 Blood meal 2 0.80 1.60 

7 Fish meal 2 0.63 1.26 

8 PKS 2 0.18 0.36 

TOTAL 20.08% 

         

CRUDE PROTEIN FOR 15:25 RATION 

 INGREDIENTS WEIGHT (kg) PROTEIN (%) CP (%) 

1 Maize 40 0.10 4.00 

2 SBM 15 0.44 6.60 

3 APS Cake  25 0.18 4.50 

4 Spent grain 5 0.27 1.35 

5 Wheat offal 5 0.13 1.65 

6 Blood meal 2 0.80 1.60 

7 Fish meal 2 0.63 1.26 

8 PKC 2 0.18 0.36 

TOTAL 21.32% 
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CRUDE PROTEIN FOR 0:20 RATION. 

 INGREDIENTS WEIGHT (kg) PROTEIN (%) CP (%) 

1 Maize 60 0.10 6.00 

2 APS Cake 20 0.18 3.60 

3 Spent grain 5 0.13 0.65 

4 Wheat offal 2 0.80 1.60 

5 Blood meal 2 0.63 1.26 

6 Fish meal 2 0.27 1.35 

7 PKC 5 0.18 0.36 

TOTAL 15.82% 
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APPENDIX 4 

 

PROTEIN EFFICIENENCY RATIO (PER) OF FIVE DIFFERENT DIETS 

WITH VARYING RATIO OF SOYBEAN MEAL/AFRICAN PEAR SEED 

MEAL 

 

WEEK CONTROL 
(20:0) 
 

10:30 13:27 15:25 0:20 

 
1 

 
2.18±0.00 
 
 

 
0.89±0.47 

 
0.66±0.36 

 
1.08±0.54 

 
0.66±0.20 

 
2 

 
2.58±0.12 
 

 
2.38±0.33 

 
1.49±0.48 

 
2.25±0.21 

 
1.46±0.41 

 
3 

 
3.16±0.23 
 

 
2.63±0.01 

 
2.98±0.76 

 
2.48±0.38 

 
2.98±0.31 

 
4 

 
3.56±0.43 
 

 
3.19±0.27 

 
3.41±0.64 

 
3.07±0.44 

 
2.41±0.22 

 
LSD 

 
0.0156 
 

 
0.0762 

 
0.0167 

 
0.0893 

 
0.0065 
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WEEKLY WEIGHT OF BROILERS FED WITH FIVE DIFFERENT DIETS 

OF VARYING RATIOS OF SOYAB EAN MEAL/ AFRICAN PEAR MEAL 

(Kg) 

 

WEEK CONTROL 
(20:0) 

 
10:30 

 
13:27 

 
15:25 

 
0:20 

 
INITIAL 

 
1.03±0.41 
 

 
1.00±0.01 

 
1.03±0.20 

 
1.20±0.01 

 
1.02±0.32 

 
1 

 
1.36±0.18 
 

 
1.15±0.12 

 
1.10±0.03 

 
1.15±0.21 

 
1.10±0.45 

 
2 

 
1.95±0.37 
 

 
1.79±0.31 

 
1.52±0.14 

 
1.85±0.36 

 
1.16±0.28 

 
3 

 
2.08±0.08 
 

 
1.90±0.11 

 
2.00±0.23 

 
1.98±0.11 

 
1.23±1.41 

 
4 

 
2.05±0.10 
 

 
2.16±0.38 

 
2.10±1.14 

 
2.25±0.21 

 
1.48±39 

 
LSD 

 
1.1385 
 

 
0.6606 

 
0.0927 

 
0.6534 

 
0.0831 
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WEEKLY AVERAGE WEIGHT GAIN OF BROILER FEDWITH 

VARYING RATIO OF SOYABEAN MEAL/ AFRICAN PEAR SEED 

MEAL DIETS 

 

WEEK CONTROL 
(20:0) 

10:30 13:27 15:25 0:20 

 
1 

 
0.33±0.26 
 
 

 
0.15±0.15 

 
0.07±0.18 

 
0.13±0.59 

 
0.08±0.98 

 
2 

 
0.92±0.74 
 
 

 
0.79±0.98 

 
0.49±0.68 

 
0.83±1.23 

 
0.14±0.33 

 
3 

 
1.65±1.29 
 
 

 
0.90±0.41 

 
0.97±0.74 

 
0.96±0.84 

 
0.21±0.48 

 
4 

 
1.47±0.43 
 
 

 
1.16±0.17 

 
1.07±0.25 

 
1.23±0.79 

 
0.46+±0.16 

 
LSD 

 
0.1756 
 

 
0.0653 

 
0.0798 

 
0.1873 

 
0.0564 

 

 

 

 

 

 



105 
 

FEED CONVERSION RATIO FOR BROILERS FED WITH FIVE 

DIFFERENT DIETS 

WEEK CONTROL 
(20:0) 

10:30 13:27 15:25 0:20 

 
1 

 
1.86±0.66 
 
 

 
2.22±0.32 

 
2.55±0.97 

 
2.10±0.12 

 
3.33±0.61 

 
2 

 
1.61±0.54 
 

 
1.90±1.09 

 
2.70±0.81 

 
1.88±0.93 

 
2.93±0.33 

 
3 

 
1.58±0.30 
 
 

 
1.84±0.11 

 
1.68±0.24 

 
1.76±0.65 

 
2.89±0.54 

 
4 

 
1.43±0.29 
 

 
1.70±0.46 

 
1.55±0.54 

 
1.74±0.18 

 
2.84±0.39 
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WEEKLY FEED INTAKE OF BROILERS FED WITH FIVE DIFFERENT 

DIET WITH VARYING RATIO OF SOYABEAN MEAL/ AFRICAN PEAR 

SEED MEAL (Kg) 

WEEK CONTROL 
(20:0) 

10:30 13:27 15:25 0:20 

 
1 

 
0.69±0.49 
 
 

 
0.55±0.41 

 
0.52±0.15 

 
0.55±0.21 

 
0.32±0.91 

 
2 

 
1.64±0.18 
 
 
 

 
1.64±0.55 

 
1.61±0.32 

 
1.69±0.78 

 
0.54±0.63 

 
3 

 
1.82±0.78 
 
 
 

 
1.69±0.72 

 
1.60±0.22 

 
1.77±0.14 

 
0.88±0.54 

 
4 

 
1.95±0.66 
 

 
1.80±0.11 

 
1.78±0.24 

 
1.84±0.38 

 
0.89±0.48 

 

 

 


