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Introduction 

article size has long been an area of 

interest in both the feed and poultry 

industries. Particle size encompasses 

both the size of various feed ingredients used 

in poultry diets as well as the consistency of the 

particle size. Ingredients texture has impact on 

two areas of poultry industry, one is on the bird 

itself and manner in which materials are 

digested which differs between different 

ingredients. Secondly, particle size has impact 

on the manner in which ingredients were 

handled and processed in the mill. Therefore, 

the first stage in the manufacture of 

commercial poultry feed involves blending 

ground cereal seeds with protein meals. The  

E 

P 

ABSTRACT 
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feed industry has little control over the particle size of protein meals 

such as soybeans meal, cotton seed meal, groundnut cake and cake 

meal, as they are supplied pre-ground by the processors. The 

particle size of seeds including cereals and other legumes seeds 

may vary in the feed mill.  

Particle size reduction is a two-step process involving the disruption 

of outer seed coat and the exposure of the endosperm. Continued 

reduction increases both the number of particle and the surface 

area per unit volume allowing greater access to digestive enzymes 

(Goodband et al., 2002). In recent years, the interest in feed particle 

size has increased as the industry continues to search for ways of 

optimizing feed utilization and improving production efficiency. 

However, the milling of these seed is known to influence number 

sixty (60) birds per treatment, and each treatment was replicated 

four (4) times with twenty five (15) birds per replicate in a 

completely randomized design (CRD). The diets containing 

sorghum and maize were ground to 2 and 6.1 to 6.4mm particle 

sizes. The particle size reduction involves the disruption of outer 

seed coat and the exposure of endosperm established by 

geometric mean diameter (GMD). A sample of grain is passed 

through a series of sieves and amount of grain retained on each 

screen size is determined. At the end of the study period (42 days) 

blood samples were analyzed for serum biochemical indices. All the 

serum biochemical indices analyzed did not differ significantly 

(P>0.05) among treatment groups. The result of the study showed 

that feeding broiler birds with different particle sizes of maize (Zea 

mays) and sorghum (Sorghum bicolar) has no treatment effect on 

serum biochemical indices.   

 

Key wards: Serum biochemical indices, Broiler chickens, Particle 

sizes   
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aspects of poultry production including bird performance and 

digestive tract development. 

Particle size is established by the geometric mean diameter (GMD). 

However, the complete information on particle size must include a 

measure of dispersion. This measure is the geometric standard 

deviation (GSD) which establishes the range of variation among the 

different particle sizes (Nir et al., 1994). Both of these measures are 

described by the ASEA, (1983). But sadly they are seldom reported 

in the literature as they independently affect broiler growth and 

performance as shall be seen. A sample of grain is passed through 

a series of sieves and the amount of grain retained on each screen 

size is determined. The average particle size of the sample is then 

determined by standard formulae and given a geometric means 

diameter (GMD expressed as microns). Particle size uniformity is 

described by geometric standard deviation (GSD), a small GSD 

representing higher uniformity. 

The ideal particle size that should be used in the broiler diets is 

possibly more complex than the situation that exists in laying hens. 

Different classes of feed ingredients should probably be milled to 

different particle sizes. In addition, Nir et al., (1994) reported that, 

the lower the geometric standard deviation (GSD), the better the 

performance. They showed that when the GSD was near 2 

independent of the GSD, broiler performance was impaired. 

Therefore, the study evaluates the serum biochemical indices of 

broiler bird fed maize and sorghum of different particle sizes. 

 

Materials and Methods 

Study Area 

The study was conducted at the poultry production unit of the 

Teaching and Research farm of Department of Animal Science, 

University of Maiduguri. Maiduguri the Borno State capital, located 

in the North-eastern part of Nigeria. Maiduguri lies within latitude 

1105 North and longitude 30005 east at an elevation of 364m above 
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sea level (Alaku, 1983). The mean relative humidity ranges from 30 

to 50% with a minimum in February or March when it drops as low 

as 10% and a maximum of about 90% in August. The annual rainfall 

ranges from 300mm to 700mm and falls mostly between June and 

September. The ambient temperature reaches up to 40oC during 

the months of March to June.  

 

Experimental Diets and Birds Management 

To prepare the study diets each ingredient was thoroughly clean to 

remove dust and other impurities. Sorghum and maize that are 

used as source of energy were ground to 2mm (sorghum) and 6.1, 

6.2, 6.3 and 6.4mm (maize) particle sizes for treatment 1 to 4 

respectively. The composition of study diets are shown in table 1. 

A total of four hundred (400) day old broiler chicks were used for 

the study. The chicks were obtained from a certified hatchery 

(ECWA Rural Development) in Plateau state Nigeria. 

Before the arrival of the chicks, pen was thoroughly swept and 

washed with detergent and then disinfected with suitable 

disinfectant so as to eliminate any disease organisms present that 

will be source of infection to the birds. Wood shavings were spread 

on the cemented floor to a depth of about 3cm to serve as an 

insulator and absorbent of moisture from droppings. 

All equipment used for brooding were also thoroughly washed and 

disinfected, and allowed to dry under the sun. Kerosene stoves 

were used as a source of heat during the brooding that lasted for 

one week. The birds were fed study diets and clean drinking water 

ad libitum. The birds were vaccinated against Gumboro disease and 

Newcastle disease orally in clean drinking water. Proper sanitation 

was maintained throughout the study period. 
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Table 1. Ingredients Composition of Broiler Starter and Finisher 

Diets (T1 to T4) 

Ingredients Starter Diets (2and 6.1 

to 6.4mm sorghum and 

maize particle size for 

treatment 1 to 4) 

Finisher Diets (2 and 6.1 

to 6.4mm sorghum and 

maize particle size for 

treatment 1 to 4) 

Cereal (*) 57.34 61.30 

G/nut 5.00 5.00 

Cotton seed 

meal  

3.00 3.00 

Soya bean 

meal 

21.55 22.00 

Fish meal 10.0 5.00 

Di-

methionine 

CaCo3 

(38%Ca)  

0.26 

1.0 

0.15 

1.00 

Salt 0.22 0.15 

Premix 0.25 0.25 

Lysine 0.25 0.25 

Threonine 0.05 0.10 

Di-calcium 

phosphate 

0.75 1.20 

Sodium 

bicarbonate 

0.33 0.60 

Total  100 100 

Calculated 

analysis 

  

Crude 

protein %  

24.0 19.0 

 Threonine % 0.92 0.86 

Calcium % 1.15 1.04 
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Phosphorus % 0.52 0.40 

Lysine % 1.29 1.15 

Tryptophan % 0.28 0.26 

Methionine % 0.64 0.50 

ME (kcal/kg) 2887.0 2888.0 

(*) Maize and sorghum added on a Kg basis 

 

Experimental Design 

A total of 240 day old broiler chicks were randomly allotted to four 

(4) treatment groups and replicated four (4) times with 15 birds per 

replicate in a completely randomized design (CRD). Each treatment 

was tag as T1 (2.0mm sorghum and 6.1mm maize), T2 (2.0mm 

sorghum and 6.2mm maize), T3 (2.0mm sorghum and 6.3mm 

maize) and T4 (2.0mm sorghum and 6.4mm maize) respectively.  

 

Collection of Blood Samples for Serum Biochemical Analysis 

At the end of the study period (42 days), blood samples were 

collected from 32 birds. 8 each from a treatment group for the 

determination of the serum biochemical indices. Samples were 

collected using sterile disposable needle and syringe. Before 

sample collection, the birds were fasted overnight for 12 hours and 

bled the next morning to avoid excessive bleeding. 

Samples were collected into anticoagulant free tubes and allowed 

to clot. Serums were obtained after blood samples had been 

allowed to stand for 2 hours at room temperature and centrifuge 

for 10 minutes at 2000rpm to separate the cell from the serum.  

The serum biochemical indices analyzed were; glucose, total 

protein, globulin, albumin, cholesterol, calcium and phosphorus, 

using the methods of analyses, reported by the association of 

official analytical chemists AOAC. (1994).  
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Statistical Analysis 

All the data obtained from the study were subjected to analysis of 

variance (ANOVA) of the completely Randomized Design (CRD) 

Steel and Torrie (1980) and where significant difference exists, 

means were separated using Duncan’s Multiple Range Test Duncan, 

(1955). 

 

Results and Discussion 

Table 2 shows the values for all the serum biochemical indices 

measured in the present study, which include blood glucose, blood 

protein, blood globulin, blood cholesterol, phosphorus and calcium. 

Blood glucose values recorded from the four treatments of the 

birds fed maize and sorghum of different particle sizes were 1.08, 

1.60, 3.78, and 2.33g/dl for treatment 1, 2, 3, and 4 respectively. 

There were no significant (P>0.05) difference among all the 

treatments. All the values were however, below the normal glucose 

levels of 225.7mg/dl reported by Balasch et al., (1973) and 192 to 217 

mg/dl range observed by Vo and Boone (1975) for laying hens. It is 

also the same with the report of Rezaeipour and Gazani (2014) who 

reported non- significant (P>0.05) differences in cholesterol and 

glucose in broiler chicken supplemented with different particle 

sizes of dietary L- threonine.                                           

Blood protein values for the four treatments were 23.8, 26.0, 32.0, 

and 29.7g/dl respectively. The result shows that, there were no 

significant (P>0.05) difference among the treatment groups. This 

shows that the protein level in the diets were sufficiently enough to 

sustain the normal protein level in the blood of the birds. This was 

contrary with the findings of Swenson, (1970) who reported the 

normal values of 5.4g/dl and 3.6g/dl blood protein for layers and 

broilers respectively. 

The blood albumin values recorded for the four treatments were 

9.233, 10.9, 12.9 and 11.1g/l respectively. The result revealed that, 

there were no significant (P>0.05) difference among the treatment 
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groups. The result followed the trend of the blood protein reported 

by Anon, (1980) which state that, serum total protein is closely 

associated with albumin fraction of the blood. 

Blood globulin values (14.6, 15.2, 19.2 and 18.6g/l) recorded in the 

present study were also not significant (P>0.05) among treatment 

groups. In addition, the blood cholesterol values also recorded non-

significant (P>0.05) difference among treatment groups. The values 

recorded were 2.79, 2.17, 3.38 and 2.66Mmol/l for treatment 1 to 4 

respectively. The values recorded for phosphorus and calcium 

in this study revealed to be non-significant (P>0.05) among 

treatment groups. The values obtained were 1.48, 1.80, 1.73, 1.73g/l 

and 0.11, 0.13, 0.12, 0.32g/l for phosphorus and calcium in treatment 

1 to 4 respectively. The results of phosphorus reported in this study 

were not in line with the report of Anon, (1980) who recommended 

the blood phosphorus level range of 62 to 79g/l for broiler chickens. 

While the values reported for calcium in this study were lower than 

the recommended blood calcium of 9.0 to 24g/l reported by Bush, 

(1975) for broiler chickens. 

Scanty information exists in terms of biochemical indices of broiler 

birds fed different particle sizes. 

 

Table 2. Serum Biochemical Indices of Broiler Birds Fed Maize and 

Sorghum of two Different Particle Sizes 

                   Treatment/Diets 

Parameters T1 (2.0 & 

6.1mm) 

T2 (2.0 & 

6.2mm) 

T3 (2.0 & 

6.3mm) 

T4 (2.0 & 

6.4mm) 

SEM 

Glucose 

(g/dl) 

1.08 1.60 3.78 2.33 0.204NS 

T. protein 

(g/dl) 

23.8 26.0 32.0 29.7 3.39NS 

Albumin (g/l) 9.23 10.9 12.9 11.1 1.65NS 

Globulin (g/l) 14.6 15.2 19.2 18.6 2.29NS 
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Cholesterol 

(mmol/l) 

2.79 2.17 3.38 2.66 0.54NS 

Phosphorus 

(g/l) 

1.48 1.80 1.73 1.73 0.27NS 

Calcium (g/l) 0.11 0.13 0.12 0.32 0.14NS 

 

SEM = Standard error of mean, NS = Not significant and T. protein = 

Total protein 

 

Conclusion 

The study was designed to analyze the serum biochemical indices 

of broiler chickens which were fed maize and sorghum diets of 

different particle sizes. The result indicates that, the serum 

biochemical indices were not affected by feeding either sorghum or 

maize of different particle sizes. 
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