
 International Academic Journal of Agriculture & Agribusiness Research 
 

          www.accexgate.com | papers@accexgate.com                                                                         25|page 
 

 

Hematological and Biochemical Indices of Four Strains of 
Broiler Chickens Fed Locally Processed Maize Bran/By-
Product Meal (BPM) as a Substitute for Maize Reared in 

Semi- Arid Zone of Nigeria 

Samaila, S., Musa, I.A., Benisheikh, A.A. & Kaku, K. 
Department of Animal Production Technology Ramat Polytechnic, Maiduguri 

 
 

 
Abstract: A study was conducted to determine the level on incorporation of maize bran (Byproducts 
maize) on blood profile of broiler chickens. Diets was formulated and designated as: T1 (0% BPM), T2 
(25%BPM), T3(50% BPM), T4(75% BPM) and T5(100%BPM). Two hundred and sixty (260) of four 
different broiler chicks’ strains (Arbor acre, Cobs, 500, Hubburds and Ross 308) were individually 
weighed and allotted to the four treatments in a Complete Randomized Design (CRD).  Each   treatment 
group consist of (60) birds and replicated six times with ten (10) birds per replicate. Data collected were 
RBC, Hb, WBC, Mean Corpuscular Volume (MCB) and Mean corpuscular hemoglobin (MCH), Mean 
corpuscular hemoglobin Concentration (MCHC) with the Exception of White blood cells counts, MCH, 
MCHC, neutrophils, Lymphocytes, all other hematological parameters measured were not 
affected(P>0.05) by the treatments. The Results of serums biochemical indices shows that total protein, 
globulin and glucose were significantly (P>0.05) affected by the dietary treatments.  The outcome of this 
study furthered indicated that incorporation of 25% byproducts meals has no adverse effect on the overall 
performance of the broiler chickens. 
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Introduction 
The escalating cost of the conventional feedstuffs motivated the nutritionists to search for 
alternative feedstuffs (Adeniji, 2001). This has led to sourcing of locally available and cheap 
plant materials to formulate a balanced ration for monogastric animals (Esonu, 2008).  

The increased demand for animal protein due to rapid population growth in the 
developing countries like Nigeria has placed a higher demand on animal protein. The shortage of 
animal protein among average Nigerians demands a logical solution such as an increase in the 
production and consumption of poultry products (FAO, 1997). 

The evaluation of these unconventional feed resources besides other strategies would 
reduce pressure on the demand for conventional feed resources thereby ensuring attainment of 
feed security for poultry (Fajimi et al., 1993).  

 
Recent innovations in animal nutrition have led to the use of by-products as animal feed 

ingredients thus solving the problem of risk to environmental hazards giving rise to cheaper 
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feedstuffs. The incorporation of these by-products in livestock feeds is a form of recycling of 
biological waste which will reduce pollution in developing countries (Owen and Jayasuriya, 
1989). This will consequently lead to reduced cost of poultry products, increased profit for 
poultry producers and increased availability of cheaper poultry products for consumers (FAO, 
2012). A large quantity of unconventional feedstuffs abounds in Nigeria which is suitable as 
poultry feed ingredients (Ologhobo, 1992). 
 
Materials and Methods 

The study was carried out at the Livestock Unit of the Teaching and Research Farm 
Department of Animal Production Technology, Ramat Polytechnic, Maiduguri. Maiduguri, the 
Borno State Capital, is located between latitude 11°5 and 12° North, longitude 13° 09' E and 14° 
East at an altitude of 354 m above sea level (DNMA, 2013). The area has a semi-arid tropical 
climate with a wide seasonal diurnal range of temperature. The hottest months are April and May 
with a range between 39.4 and 40.1 C (DNMA, 2013). 
 

Source of Dietary Ingredient and Processing    

Maize bran source form selected locally millers around custom and Gamboru market in the 
Maiduguri Metropolis. The bran was shade dried for 1-2 days to avoid forming of mould and rancid and 
there after shade dried was immediately incorporate in broiler chicken diets. 

Experimental Birds and Management 

 Two hundred and sixty (260) day-old commercial broiler chicks of purchased from reputable 
hatcheries in Maiduguri, Borno State and used for the study which lasted for eight (8) weeks. Other 
materials used were sources for based on their uses. These include feeders, drinkers, vaccine, drugs, anti-
stress, vitamins and lighting materials. 

Prior for the arrival of the birds, the house was made ready for the birds to be comfortable 
taking into consideration the fragility of the birds. This was done by cleaning, washing, 
sanitizing at least a week before the arrival of the birds. Lighting facility was already on ground 
as well as charcoal in case of power outage. Lighting is essential to keep the internal and ambient 
temperature constant at least for the first two (2) weeks. The birds were separated into different 
sites based on strains. Brooding is done for the first four (4) weeks. This procedure involves 
constant supply of lighting, feeding, vaccination, drug application as well as constant monitoring 
which is the most important management practice. As soon as the chick arrived, fresh, clean 
drinking water containing anti-stress starter diets was offered to the chicks and thereafter, 
commercial broiler starter diet was serve on-flat red color trays for the period of first four weeks 
of life. Formulated diet fed from weeks five to the end of the experiment of weeks eight (8). 

 
Experimental diet and Experimental design 

Experimental diet at finisher phase was formulated using locally procured feed 
ingredients which include maize, wheat offals, Soya Bean Meal, Maize bran, Fish meal, Bone 
meal. Premix, Methionine, lysine, toxic binder, salt and NCal.  
Five finisher diets were formulated with the different incorporation level of Byproducts meal 
(BPM). The Diets was formulated and designated as: T1 (0% BPM), T2 (25%BPM), T3(50% 
BPM), T4(75% BPM) and T5(100%BPM)      
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Two hundred and sixty (260) of four different broiler chicks’ strains (Arbor acre, Cobs , 
500, Hubbard and Ross 308) were individually weighed and allotted to the four treatments in a 
Complete Randomized Design (CRD).  Each treatment group consist of (60) birds and replicated 
six times with ten (10) birds. 

 
Ingredients Composition and Calculated Analysis of Experimental Broiler        Finisher Diets. 

Table 1: Level of maize replaced with maize bran (by-product meal). 
Ingredients    T1  T2   T3  T4  T5 
Maize    54.50  48.50  43.50  38.50  33.50 
Maize bran    0  25  50  75  100 
Wheat Offal   8.00  8.00  8.00  8.00  8.00 
Soya-Bean Meal  22.30  22.30  22.30  22.30  22.30 
Groundnut cake  10.00  10.00  10.00  10.00  10.00 
Fish Meal   4.80  4.80  4.80  4.80  4.80 
Bone Meal   2.30  2.30  2.30  2.30  2.30 
Lysine               0.10  0.10  0.10  0.10  0.10 
Methionine   0.10  0.10  0.10  0.10  0.10 
Broiler premix   0.20  0.20  0.20  0.20  0.20 
Salt (Nacl)    0.30  0.30  0.30        0.30  0.30 
N. calcium   0.20  0.20  0.20  0.20  0.20 
Toxic binder               0.20  0.20  0.20  0.20  0.20 

 Total    100  100  100  100  100 
Calculate 
Analysis          
Me (kcal/kg)              2664.91 2622.66 2682.93 2645.96          2598.06 
Crude protein (%)  22.04  22.04  22.04  22.04  22.04 
Crude fibre (%)  2.65  4.01  5.47  6.92  8.38 
Ether Extract (%)  3.95  4.02  4.10  4.14  4.27 
Ash (%)    3.63  3.90  4.12  4.34  4.55 
Nitrogen free extract     67.88  65.96  64.03  62.14  60.86  
Calcium (%)   1.66  1.56  1.56  1.56  1.56 
Phosphorus    0.86  0.86  0.86  0.86  0.86 
Vitamin mineral premix per 100kg diet: Vitamin A, 2 million IU; E 3000 IU; K, 200 IU; B1, 200mg; B2, 
900mg; B12, 2400mg; niacin, 5000mg; and minerals: Fe, 9000mg; Cu, 500mg; Mn 12000; Co, 100mg; 
Zn, 10000mg; 1,400mg; Se, 40mg. 

 

Results and Discussion 

Hematological Indices by Sex and Strains of Broiler Chickens Fed Byproduct Meal (BPM) 

 The results of hematological parameters of four strains of broiler chickens are presented in Table 
2. The RBC values were significantly (P<0.05) different. Cobbs’ strain showed higher values but not 
significantly (P<0.05) different from Ross. This agrees with the finding of Abdullah et al. (2010) who 
observed that RBC of Cobbs’ birds was found to be higher than those of Marshall Birds. These authors 
also reported that differences in hematological parameters could be linked to the genetic make-up and 
environment.  
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 The result of effect of sex on hematological parameters of Hubbard, Ross, Arbor Acre and 
Cobbs’ 500 showed no significant (P>0.05) difference between the males and females. The mean cell 
hemoglobin (MCH), mean cell hemoglobin concentration (MCHC) and mean corpuscular volume (MCV) 
fall within the normal ranges of 33 to 47 (pg), 26 to 35 (g/dl) and 90 to 140 (fl), respectively as reported 
by Simarak et al. (2004). The result of this study differ from those of Addass et al. (2012) who observed 
that males had higher values of PCV, RBCand MCV than the females, while the females had higher 
values of MCHC. These authors further pointed out that significant sex effect was evident with females 
having highest value on MCHC while males had higher MCV (132.50 and 38.27) respectively. 

Table 2: Least Square Means ± SE of Haematological Indices of Broiler Chickens by Strain and Sex 

                                      Parameters            

 Strain           PCV (%)     Hb (g/dl)       RBC (x10/mm3)      WBC (x103/mm3)    MCV (fl)       MCH (pg)     MCHC (%)   

Arbor acre           0.34           11.12                 17.51b                       15.20                 132.50a          38.27            30.12  

Cobs,    500,        0.32           10.50                 19.92ab                      14.62                  119.80b        36.06             27.10 

Hubbard              0.32           10.52                 18.02b                       14.29                  126.07b        38.70          30.32 

Ross 308             0.33           10.85                 20.91a                       15.21                  122.30b        36.00             29.50 

SE                       0.02±0.03      0.74 ±0.12              0.89±0.14                        1.11±0.17              NA                NA               NA   

Probability            NS             NS                       *                             NS                       *                  NS                NS 

SEX 

Male                      0.32         10.70               19.65                        14.70                    131.80b            36.83            29.40 

Female                  0.33          10.80              18.53                          14.96                   126.70a            38.60            30.15 

SE                         0.01±0.04    0.6±0.2                 0.77±0.09                       0.96±0.03                 NA                NA                 NA 

Probability            NS             NS                   NS                             NS                         *                 NS                  NS 

                                                                                                                                                              
a, b = mean in the same column with different superscript are significantly different (P<0.05) 

PCV = Packed cell volume 
Hb = Haemoglobin concentration 
RBC = Red blood cells 
WBC = White blood cells  
MCV = Mean corpuscular volume 
MCH = Mean corpuscular haemoglobin 
MCHC = Mean corpuscular haemoglobin concentration 
SE = Standard error 
NA = Not available 
NS = Not significant 
*= P<0.05 

Serum Biochemical Parameters of Broiler Chickens by Sex and Strain 
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 The result of serum biochemical parameters of four (4) strains of broiler chickens are presented in 
Table 5. The total protein and albumin values showed significant (P<0.05) difference. Ross strain 
recorded highest values of total protein and albumin but not significantly (P<0.05) different from those of 
Hubbard and Cobbs’500 while other biochemical parameters were not significance (P<0.05). This is in 
line with the report of Islam et al. (2004) who reported that hematological and biochemical values of 
chickens are influenced by age, sex, breed, climate, geographical location, season, nutritional status and 
species. This is close to the normal range of total protein and albumin (5-7g/dl and 2-3g/dl) respectively. 
Isidahomen et al. (2011) stated that environmental factors such as relative humidity and temperature can 
profoundly influence haematological and biochemical responses of domestic chickens. 

 The result of effect of sex on biochemical parameters showed significant (P<0.05) differences 
between the sexes with the males having higher values in total protein and albumin compared to their 
female counterpart while all other biochemical indices showed no significant (P<0.05) variation. This 
agrees with the finding of Addass et al. (2012) who reported that the majority of biochemical parameters 
for indigenous chickens and exotic chickens differed among sex with males generally having higher value 
than females and increase with advancing age. Peters et al. (2011) reported that male chickens generally 
had higher mean values than their female counterpart across all genotypes. This implies that the male had 
highest protein utilization than their female’s counterpart and can be considered as a meat type than the 
females. 

Conclusion 
The outcome of this study furthered indicated that incorporation of 25% byproducts meals has no 
adverse effect on the overall performance of the broiler chickens. 
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