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Abstract  
This study evaluates the nutritional quality of locally formulated broiler 

starter feed. Proximate analysis was carried out on the components and 

formulated feed and was compared with that of a selected commercial feed. 

Broiler chickens were fed with the formulated and commercial feeds for four 

weeks and the weights were noted. The result of the moisture content showed 

that maize had 7.16%, soya bean had 9.04% wheat had 2.47%, crayfish had 

4.7% and the formulated broiler feed had 3.1%. The crude protein in maize 

was found to be 9.41%, soya bean had 47.01%, wheat had 13.6%, crayfish 

had 15.13% and formulated broiler feed had 17.5%. Fat content for maize 

was 2.60%, soya bean 19.09%, wheat 2.10%, crayfish 1.86% and the 

formulated broiler feed 6.4%.  Fibre content in maize was 3.21%, soya bean 

4.6%, wheat 2.69%, crayfish 1.30% and the formulated broiler feed had 

2.4%. Ash content in maize was found to be 1.19%, soya bean 4.61%, wheat 

1.82%, crayfish 2.02% and formulated broiler feed 2.4%, and carbohydrate 

content of maize was 76.48%, soya bean 14.88%, wheat 77.32%, crayfish 

74.99% and the formulated broilers feed was 68.2%. The weight gain by the 

broiler chickens fed with formulated feed ranged from 24.7g to 1434.1g from 

day one to week four while those fed with commercial feed ranged from 24.8g 

to 1462.4g from day one to week four. This result showed that soya bean-

maize-wheat-crayfish diet was potentially viable in the formulation of a 

broiler starter feed. 
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Introduction 
The introduction of poultry farming in 

Nigeria has rapidly revolutionized the 

poultry industry over the years. Poultry 

industry in Nigeria is a major 

component of livestock section which 

has a share in agriculture 

(Muhammed, 2010). Broiler is one of 

the popular meats being classified 

under white meats having the low 

cholesterol and superior to real meat 

health wise. The poultry industry has 

become a popular industry for small 

holders with tremendous contribution 

to Nigeria Growth Domestic Product 

(GDP) and employment opportunities 

creation (Adebayo and Adeola, 2005).  

In Nigeria, poultry is sold expensively 

compared to beef, yet the reverse is 

through un-developed countries. This 

is because poultry farming is practiced 

in small scale poor management 

methods. It is therefore important that 

poultry farming be carried out 

efficiently for high productivity and 

sustainability of the industry in 

Nigeria.  

Afolayan and Afolayan, (2008) 

established that feeding constitutes 

over 70% of the total cost of egg and 

broiler production, this implies that 

efforts to increase poultry industry 

productivity should be directed 

towards improving feed formulation 

system.  

Poultry feeds are edible materials 

which are consumed by animals and 

contribute energy nutrients in a 

balance ration, including the absence 

of toxigenic substances. They are 

referred to as complete feeds because 

they contain protein, energy, vitamin, 

mineral and other nutrients necessary 

for growth and health of the broilers 

(Anneff et al., 2002). Poultry feeds 

must be ground small enough for the 

births to swallow. This makes the feed 

stuff of broilers to be made into a mash 

(ground or reduce to a particular size). 

Due to the genetic selection for high 

growth rate of progeny, broiler have 

high growth potential and need to be 

fed to prevent health and reproductive 

problem at the expense of increased 

hunger and frustration of the feeding 

motivation, thus deteriorating their 

welfare during rearing (Malcolm, 

2004).  

There are two types of feeding 

programs used by the broiler industry 

for light weight broilers, two rations 

are fed to 7 weeks of age, a starter 

ration from 1 to 21 days of age 

followed by a grower ration from 

22days to market age. Heavier broilers 

are usually fed three rations. The 

starter ration is fed from 1 to 14 days 

to market age. If the feed is medicated, 
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there is a 3 to 5 days withdrawal period of marketing to prevent residues from 

appearing on the meat (Lynn et al., 2008). 

This work aims to assess the nutritional quality of locally formulated broiler 

feed (starter feed). 

 

METHODOLOGY 

Sample Collection 

The raw materials which include maize, soya bean crayfish and salt were 

purchased from Yelwa Tudu market within Bauchi metropolis.  

 

Sample Preparation 

Production of Maize, Soya Beans, Wheat and Crayfish Flour 

The samples were sorted out to remove stones and other foreign particles. It was 

then milled and sieved to obtain a flour of 1.5mm in diameter. The flour was 

then packed and sealed in dry containers until further analysis (Bonsi et al., 

2014).   

 

Proximate Analysis 

The samples obtained was analyzed to determine their moisture, ash, crude 

protein, crude fiber, fat and carbohydrate contents according to the methods 

described by Udosen, et al, (2017). 

 

Determination of Moisture Content 

The moisture contents of the test materials was determined by oven drying 

method. The crucible was heated at100ºC in a hot air oven for 60 minutes, 

cooled in a desiccator and weighed. A weight of 5g of the sample was weighed 

into the crucibles and dried in an oven at temperature of 105ºC for 60 minutes, 

the crucible was allowed to cool and weighed with its contents. The procedure 

was repeated respectively until a constant weight is obtained. 

The percentage moisture for each was calculated as follows; 

 

Percentage Moisture content (%) = Loss in weight due to drying    x    100 

                                     Weight of sample                        1 
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Determination of Crude Fat Content 

A clean thimble was weighed empty and the weight recorded as (W1), it was 

reweighed when filled with the dried sample and recorded as (W2). The thimble 

was covered with cotton wool and placed into the extraction barrel of known 

weight (W3) containing the solvent. The condenser was tightly joined in placed 

and the round bottom flask fitted to the soxhlet extraction kit and placed on the 

heating mantle. The solvent was boiled gently, evaporated and refluxed into the 

barrel. The condenser was detached from the apparatus and the flask then dried 

in an oven at a temperature of 100oC until a constant weight is obtained and 

recorded as (W4). 

% Oil extracted = Weight gain by the flask  x 100 

                    Weight of sample            1 

 

% Oil =       W4 –W3          x     100 

              W2 – W1                  1 

Where: 

W1 = Weight of thimble 

W2 = Weight of thimble + sample 

W3 = Weight of flask  

W4 = Weight of flask + Oil after evaporation of solvent and the constant weight 

obtained. 

 

Crude Protein Determination: 

Crude protein was determined by the Micro-Kjeldahl method described by 

(Udosen et al, 2017). The method involved digestion of the sample, distillation 

and titration. 

(a) Digestion: A weight of 0.5g of the prepared sample was weighed into the 

Kjeldahl flask. Then 1g of potassium sulphate, 0.6g of copper sulphate and 

20ml of concentrated H2SO4 was added to the Kjeldahl. The flask was placed 

in an inclined position in a heating mantle inside a fume cupboard and heated 

until frothing ceased. When the content inside the Kjeldahl flask turned 

green, heating was stopped, and the flask allowed to cool. 

(b)  Distillation: The digested mixture was carefully transferred into a round 

bottom flask and 20ml of distilled water was carefully added. 10ml of 50% 
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HaOH was added wisely to make the solution alkaline. The distillation 

apparatus will be assembled in such a way that the top of the receiver tube 

was a little below the surface of the standard solution of 20% Boric acid 

(30ml) in the receiver flask. The content was heated in a heating mantle until 

all the ammonia (NH3) is distilled into the boric acid solution.  

(c) Titration: Three drops of the mixed indicator (Methyl red and methylene 

blue) will be added to the distillate in the receiver flask and then titrated with 

0.1m hydrochloric acid (HCl) until colour change. A blank determination 

will be carried out using all the reagents in the same quantities but without 

the material to be tested. 

 

The total nitrogen percentage by weight (on moisture free basis) will be 

expressed as; 

0.14(V2-V1) NA   x      100 

Wt (100-M)/100            1  

Where:  

V1 =            Titre value of sample 

V2      =   Titre value of blank 

NA     =   Normality of acid 

Wt     =   weight of sample 

M      =   Percentage moisture 

0.14   =   1g mole of nitrogen 

% crude protein =  % nitrogen x 6.25 

6.25 is the factor used for conversion of nitrogen value to protein content of the 

sample (Udosen et al, 2017). 

 

Determination of Total Ash Content 

The porcelain crucible was pre-heated in a muffle furnace, cooled in a 

desiccator and weighed. 1.5g of the sample of each was weighed and transferred 

in the crucible. The crucible was placed on a Bunsen burner and heated until it 

decarbonised. The crucible and its content was taken to the muffle furnance at 

550oC for 4 hours. Heating was stopped after the set time has been reached and 

the crucible was removed, cooled in a desicator and reweighed with the residue 

(Udosen et al, 2017). 
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Percentage ash content =     Weight of ash     x    100 

         Weight of sample         1 

 

Determination of Crude Fiber Content 

Two grams (2g) of the sample residue obtained from the extraction was 

transferred to one liter beaker having 200ml mark. Boiled water and 250ml of 

10% tetraoxosulphate (vi) acid was added to reach the 200ml mark with distilled 

water. The solvent was boiled for 30 minutes. The acid was removed by means 

of suction. The residue was washed three times with boiled water after which it 

was transferred to a beaker. 250ml of 10% NaOH and boiled water was added 

and diluted to 200ml mark. The content and the beaker was heated to boil for 

30 minutes. It was filtered and washed three times. The residue was transferred 

into a large porcelain crucible was dried with the material at 100oC in an oven 

to a constant weight. The content will be incinerated in a muffle furnace at 

600oC for 2 hours. The crucible containing the ash was cooled in a desicator 

and weighed (Udosen et al., 2017). 

 

% Crude fiber = Weight of crucible + weight of ash residue   x     100 

      Total weight of sample        1 

 

Determination of Nitrogen Free Extract (Carbohydrate) 

When the total percentage of moisture, protein, crude fibre, fat and ash contents 

were subtracted from 100, the remainder account for the nitrogen free extract. 

Nitrogen free extract = 100 - (moisture + protein + fat + ash + fibre). 

 

Formulation of the Feed 

Chiken meant for meat production require feed with a higher content of DCP. 

(Dry crude protein). From the first to the fourth week, the chicks require feed 

with a DCP content of between 22 to 24%. From the fourth to the eight week, 

the chicks require feed with a protein content of 21 to 22 percent crude protein. 

To attain this requirement, farmers can formulate feed using same method given 

above. To make a 70g bag of feed, we will need to have all the right ingredients 

in the proportion given below: 
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We use whole maize (9.41% DCP), soya bean (47.1% DCP), wheat (13.6% 

DCP), crayfish (15.13% DCP). 

Whole maize = 40g x 9.41 ÷ 100 = 3.76g 

Soya beans = 14g x 47.1 ÷ 100 = 6.5g 

Wheat            = 12g x 13.6 ÷ 100 = 1.63g 

Crayfish   = 4g x 15.13 ÷ 100 = 0.61g 

To determine if a 70g bag of feed has adequate crude protein content for birds 

meant for meat production, the same method is used (12.59 ÷ 70) x 100 = 

17.985, approximately 18% which is adequate to feed chicken in this category. 

In every 70g bag of feed, add 2.5g of table salt (Adeyomo, 2013).  

 

RESULTS 

The proximate composition of maize, soya-bean, wheat and crayfish and the 

formulated broiler (starter) feed is shown in table I. The result of the moisture 

content shows that maize has 7.16%, soya bean has 9.04% wheat has 2.47%, 

crayfish has 4.7% and the formulated broiler feed (starter) has 3.1%. 

The crude protein in maize was found to be 9.41%, soya bean has 47.01%, 

wheat has 13.6%, crayfish has 15.13% and formulated broiler feed (starter) has 

17.5%. 

The fat content reveals that maize has 2.60%, soya bean has 19.09%, wheat has 

2.10%, crayfish has 1.86% and the formulated broiler feed (starter) has 6.4%. 

The result of the fibre content in maize was 3.21%, soya bean 4.6%, wheat 

2.69%, crayfish 1.30% and the formulated broiler feed (starter) has 2.4%. 

Ash content in maize was found to be 1.19%, soya bean 4.61%, wheat 1.82%, 

crayfish 2.02% and formulated broiler feed (starter) was found to be 2.4%. 

Carbohydrate content of maize was 76.48%, soya bean 14.88%, wheat 77.32%, 

crayfish 74.99% and the formulated broilers feed (starter) was found to be 

68.2%. 

Results of the weight gain by the broiler chickens is presented in table II. The 

weight gain by the broiler chickens fed with formulated feed ranged from 24.7g 

to 1434.1g from day one to week four while those fed with commercial feed 

ranged from 24.8g to 1462.4g from day one to week four. 
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Table I: Proximate Composition of the Formulated and Control Broiler 

Feed 

Parameter (%) Crayfish Soya  

Beans 

Maize Wheat Mixed  

Sample 

Control 

Sample 

Moisture 4.7 9.04 7.16 2.47 3.1 4.00 

Crude protein 15.13 47.01 9.41 13.6 17.5 22.00 

Fat content 1.86 19.09 2.60 2.10 6.4 6.00 

Fibre content 1.30 4.6 3.21 2.69 2.4 5.00 

Ash content 2.02 4.61 1.19 1.82 2.4 3.00 

Carbohydrate 74.99 14.88 76.43 77.32 68.2 60.00 

 

 

Table II: Weight Gain (g) of Broiler Chickens from Day One to Week Four 

         Day 1        Week 1   Week 2            Week 3 Week 4 

S/

N 

Sampl

e 

Contr

ol 

Sampl

e  

Contr

ol 

Sampl

e 

Contr

ol 

Sampl

e 

Contr

ol 

Sampl

e 

Contr

ol 

1 25.1 25.0 175 181 443.2 462.1 866 897.1 1421 1457.7 

2 24.8 24.9 170.1 181.1 442.8 460.3 868.1 892.6 1419.3 1451.2 

3 25.0 25.1 175.4 185.2 447.1 468.4 869.9 894.1 1420.7 1453.3 

4 24.9 25.2 174.9 186.1 447.9 469.1 871.2 899.3 1424.8 1456.1 

5 25.1 24.8 172.1 179.1 440.4 456.3 861.6 898.6 1422.2 1441.7 

6 24.7 25.1 177.3 189.3 449.9 471.1 875.9 906.9 1434.1 1462.4 

 

Discussion 

The result of the proximate composition of maize, soya-bean, wheat and 

crayfish and the formulated broiler (starter) feed is shown in table I. The result 

of the moisture content shows that maize has 7.16%, soya bean has 9.04% wheat 

has 2.47%, crayfish has 4.7% and the formulated broiler feed (starter) has 3.1%. 

SON (2003) reported that moisture content is used as a quality factor for 

preparing broiler feed (starter) which should have 3 – 6% moisture content. The 

low moisture content of the formulated broiler feed (starter) (3.1%) is required 

for convenient packaging and transport of products and also, apparent inherent 

longer shelf life and storage stability of the samples. This is in line with the 

report of Santo et al. (2010). 
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The crude protein in maize found to be 9.41%, soya bean has 47.01%, wheat 

has 13.6%, crayfish has 15.13% and formulated broiler feed (starter) has 17.5%. 

The high protein contents of the formulated broiler feed (starter) was 

contributed by the soya bean. According to SON (2003), a minimum protein of 

15% is required for maximum complementation of amino acids in foods and 

growth, thus the formulation satisfy the protein demand of broilers. 

The fat content reveals that maize has 2.60%, soya bean has 19.09%, wheat has 

2.10%, crayfish has 1.86% and the formulated broiler feed (starter) has 6.4%. 

A fat composition of 6.4% in the formulated broiler feed (starter) correspond to 

the recommended fat level for broiler feeds (Protein Advisory group, 1972) 

which is about 10%. The fat content of a food sample can undergo oxidative 

deterioration, which leads to rancidification and spoilage. Hence, a food sample 

with high fat content is more liable to spoilage than one with a lower fat content. 

Further, high intake of fat especially saturated fatty acids has been shown to 

increase the level of cholesterol in the blood. However, this is not the case with 

unsaturated fats such as fat found in soya bean and broiler feed. (SON, 2003). 

Dietary fibre consists primarily of the indigestible complex carbohydrate of cell 

wall in plants. The result of the fibre content in maize was 3.21%, soya bean 

4.6%, wheat 2.69%, crayfish 1.30% and the formulated broiler feed (starter) has 

2.4%. Fibre is utilized in food enrichment. High fibre content is also known to 

increase viscosity of food. This is particularly worth considering in broiler feed 

(starter) because highly viscous food would reduce intake. 

Ash content in maize was found to be 1.19%, soya bean 4.61%, wheat 1.82%, 

crayfish 2.02% and formulated broiler feed (starter) was found to be 2.4%. The 

ash content of the product give an idea of the mineral content. 

Carbohydrate content of maize was 76.48%, soya bean 14.88%, wheat 77.32%, 

crayfish 74.99% and the formulated broilers feed (starter) was found to be 

68.2%. The carbohydrate content for the product was within the recommended 

range given by the Protein Advisory Group values of 55 – 70%. This implies 

used will supply the needed energy to meet broiler growth demands. These 

results are in agreement with the work of Moreno and Clemente, (2008). 

 

Conclusion 

Several researchers have attempted to improved feed formulation by 

introducing new ingredient to reduce cost. Based on the findings of the 
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investigation, it can be concluded that local resources like soya bean-maize-

wheat-crayfish diet have great potentials for the formulation and preparation of 

broiler feed (starter). 

The implication of this finding is far reaching since all the components used in 

the formulation were obtained from local resources. This would indicate that 

the product would be cheaper and more accessible. 

 

Recommendations 

➢ Determination of microbial quality and shelf life of the product, 

fortification or supplementation of formulated diets (broilers feed) with 

cereals that are marginal should be explored.  
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Figure 2: A day old Broiler chick  Figure 3: Two weeks old Broiler chicks 
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Figure 4: Four weeks Broiler chicks 

  


