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Abstract 
This study was conducted to evaluate the response of broiler chickens fed diets containing black 
finger millet (Eleucine coracana) with and without phytase enzyme supplementation in their blood 
parameters. Five hundre d and seventy birds were allotted to 10 treatments with each having 3 
replicates of twenty birds each. The phytase enzyme was supplemented at the rate of 100g/100kg 
of feed in a completely randomized designed (CRD).  Treatment (T) 1 had enzyme without finger 
millet, T2, T3, T4 and T5 had enzyme and finger millet, T6 without enzyme and finger millet, T7, 
T8, T9 and T10 had finger millet without enzyme. Biochemical indices showed statistical 
differences in Aspartate aminotransferase (AST) and cholesterol. However, only WBC had 
significant (P<0.05) differences in all the haematological parameters. Therefore, from the results 
obtained it can be concluded that feeding of black finger millet with and without enzyme 
supplementation to broiler chickens had no deleterious effects on their blood parameters. 
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INTRODUCTION
  

Livestock agriculture has played a significant 
role in the livelihood for humans and in the 
supply of animal protein to man (Bettencourt 
et al., 2015). Poultry is considered to be a 
means of livelihood and a way of achieving 
certain level of economic independence in 
Nigeria (Ogundipe and Sanni, 2002). Poultry 
birds are globally and religiously accepted 
animals whereby their meat has no taboo 
neither has it been discriminated against 
throughout the world’s history (Bot et al., 
2021). However, exogenous enzymes have 
been used extensively in the diets of poultry 
to improve productive performance and 
nutrient utilization especially from cereal 
grains (Akintunde, et al., 2013, Torres et al., 
2013 and Oladipo et al., 2015). Maize is a 
major ingredient used in livestock feed but 
competition between man and livestock for 
maize has resulted in high cost of the cereal, 
which has consequently resulted in high cost 
of feed and livestock production 
(Udokainyang et al., 2019). An important 
measure that can be taken to alleviate this 
situation is the use of alternative energy 
sources such as sorghum and millet (Medugu 
et al., 2010). D’Andrea et al. (1999) reported 
finger millet to be a native of East Africa-
Ethiopia and Ugandan highlands. The crop is 
generally considered as a high drought 
tolerant and the very long storage time which 
may be up to 50 years.Serum biochemistry is 
a reliable biochemical system which can 
reflect the condition of the organism and the 
changes happening to it under the influence 
of internal and external factors (Toghyani et 
al., 2010). Serum biochemistry provide 
useful information about viscera argan 
damage especially liver and kidney (Jurcik, 
2007). Haematology is one of the 
cornerstones of medical diagnosis of diseases 
and is currently considered as an integral part 
of clinical laboratory diagnostics in avian 

species (Harr, 2002). Changes in 
haematological parameters are often used to 
assess stress in animals due to environmental, 
nutritional and/or pathological factors 
(Afolabi et al., 2010). Igwe et al. (2017) 
reported that any deviation from the normal 
state of health is detectable in the blood 
profile. Haematological and serum 
biochemistry parameters are good indicators 
of physiological status of animals and their 
changes are important in assessing the 
response of such animals to various 
physiological situations (Khan and Zafar, 
2005).  This study was designed to evaluate 
the effect of black finger millet on blood 
parameters of broiler chickens with and 
without phytase enzyme supplementation.  

MATERIALS AND METHODS 

The study was conducted at the Poultry 
Section of Federal College of Animal Health 
and Production Technology (FCAH&PT), 
located in Livestock Investigation Division 
(LID), National Veterinary Research Institute 
(NVRI), Vom, Nigeria. Vom is located in the 
Guinea Savannah zone of Nigeria, with 
geographical location on longitude 8o 45` E 
and latitude 9o 44` N on an altitude  
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Table 3.6: Composition of Broiler chickens finisher diets containing different levels of Black Finger millet (E. coracana) varieties    
        as replacement for maize (5-8 weeks) with and without Ronozyme® hyphose supplementation 
                                                  With enzyme (%)                                       Without enzyme (%) 
Ingredient  0 25 50 75 100 0 25 50 75 100 
Maize  60.00 42.75 28.50 14.25 0.00 57.00 42.75 28.50 14.25 0.00 
Finger millet 0.00 14.25 28.50 42.75 57.00 0.00 14.25 28.50 42.75 57.00 
Groundnut cake 10.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 
Soya bean meal 20.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 
Maize offal 5.60 5.60 5.60 5.60 5.60 5.60 5.60 5.60 5.60 5.60 
Bone meal 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
Lime stone 0.50 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
Premix  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Lysine  0.20 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Methionine  0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
Common salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Enzyme  0.10 0.10 0.10 0.10 0.10 0.00 0.00 0.00 0.00 0.00 
Total  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Calculated analysis 
Crude Protein (%) 20.00 20.40 20.80 21.20 21.50 20.00 20.40 20.80 21.20 21.50 
ME (kcal/kg) 2950 2915 2880 2845 2811 2950 2915 2880 2845 2811 
Ether Extract (%) 3.62 3.58 3.53 3.49 3.44 3.62 3.58 3.53 3.49 3.44 
Crude fibre (%) 3.77 4.38 4.99 5.60 6.21 3.77 4.38 4.99 5.60 6.21 
Calcium (%) 1.34 1.37 1.40 1.44 1.47 1.34 1.37 1.40 1.44 1.47 
Av. P (%)  0.79 0.78 0.77 0.76 0.75 0.79 0.78 0.77 0.75 0.79 
Lysine (%) 1.22 1.22 1.21 1.20 1.20 1.22 1.22 1.21 1.20 1.20 
Methionine (%)  0.50 0.54 0.62 0.63 0.67 0.50 0.54 0.62 0.63 0.67 
Feed cost (₦/kg) 107.70 121.20 134.70 148.20 161.70 111.40 124.90 138.40 151.90 165.40 

*Vitamin-mineral premix provides per kg of diet: vit. A, 13,340iu; vit. D3, 2680iu; vit. E, 10iu; vit. K, 2.68mg; calcium pantothenate, 10.68mg; vit. 
B12, 0.022mg; folic acid, 0.668mg; choline chloride, 400mg; chlorotetracycline, 26.68mg; manganese, 13mg; iron, 66.68mg; zinc, 53.34mg; copper, 
3.2mg; iodine, 1.86mg; cobalt,0.268mg; selenium, 0.108mg; ME- Metabolizable Energy, Av. P- Available Phosphorus 
Diet 1-Maize based+enzyme; Diet 6–Maize based, Diets 2, 3, 4 and 5–finger millet+enzyme; Diets 7, 8, 9 and 10–finger millet
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of 4200 feet (1280m) above sea level. Relative humidity ranges from 22% in January to 78% 
July/August. The daily average environmental temperature ranges between 17oC - 28.6oC with 
mean monthly sunshine hours range of 177-288.30 (NVRI, 2018). 

Source of finger millet (E. coracana)  

This cereal crop popularly and locally known 
as finger millet or tamba was purchased from 
Ganawuri, a local market in Riyom Local 
Government Area, Plateau State, Nigeria. 
The cereal grain was purchased around 
November - December. The grain does not 
need any further processing but to be milled 
to increase the surface area for ease of 
digestion by the birds. 

Statistical analysis 
Data generated from the study were subjected 
to General Linear Model Procedures of SAS 
software package (SAS, 2008). Significant 
differences between the treatment means 
were separated using Duncan Multiple Range 
Test (Duncan, 1955).  

3.8.8 Model  
The model used for the study is as follows: 
Yij = µ+ Vi + Lj + (VxL)ij + eij 
Where µ = over all mean 
Yij = any observation 
Vi = Effect of variety (Red variety and Black 
variety) 
Lj = Effect of level of replacement (0, 25, 50, 
75 and 100 %) 
eij = Random error 
 
 
Serum biochemical analysis 
Blood samples (2 ml) were collected in clean, 
dry plain bottles and the blood allowed to clot 
and form serum which was used for 
biochemical analysis. The serum biochemical 
parameters analyzed included; Total Protein 
Biuret method according to Reinhold (1953); 
Aspartate Aminotransferase and Alanine 
Aminotransferase were carried out according 
to the method described by Reitman (1957); 
Urea analysis was done as described by 
Diacetyl Monoxime method according to 

Marsh et al. (1965); Creatinine was 
according to the method of Bod and Sirota 
(1948); for Albumin was determined 
according to BCG method as described by 
Spencer and Price (1977) and for cholesterol, 
enzymatic method was used as described by 
the procedures outlined in the Randox kit 
(2002). The analyses were carried out at the 
Biochemistry Laboratory Department, 
National Veterinary Research Institute 
(NVRI), Vom, Plateau State, Nigeria. 
Blood Collection and determination of 
haematological parameters of broiler 
chickens 
At the end of the experiment ie the finisher 
phase, blood was collected from the wing 
vein of two birds from each replicate. The 
birds were randomly selected and 5 ml 
disposable syringe and needles were used in 
collecting 2 ml of the blood samples 
(bleeding). The blood samples were collected 
in Ethylene diaminetetraacetic acid (EDTA) 
embedded in bottles. The analyses were 
carried out at the Haematology laboratory 
section of the Central Diagnostic Division, 
National Veterinary Research Institute 
(NVRI), Vom, Plateau State, Nigeria. The 
blood parameters determined include; Red 
Blood Cell (RBC), White Blood Cell (WBC), 
Packed Cell Volume (PCV), Haemoglobin 
(Hb), Neutrophils and Lymphocytes 
according to the method of Merck’s Manual 
(1998).  
 
 
 RESULTS AND DISCUSSION 
Serum Biochemical parameters of broiler 
finisher chickens (5-8 weeks) 

The result of the effect of diets containing 
black finger millet replacement levels on the 
biochemical indices of broiler chickens with 
and without Ronozyme® hyphose 
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supplementation is presented in Table 4.23. 
There were no significant (P>0.05) 
differences in albumin, total protein, Alanine 
aminotransferase, urea and creatinine. 
Albumin and total protein had similar values 
across the dietary treatment with and without 
enzyme supplementation. Blood has been 
shown as an important index of 
physiological, pathological and nutritional 
status in animals (Olorede et al., 1995; 
Ewuola et al., 2004). Alanine 
aminotransferase values were similar in birds 
fed all the experimental diets with and 
without enzyme supplementation. 

Urea and creatinine had similar values within 
the dietary treatments with and without 
enzyme supplementation. The range of 0.91–
1.99 mmol/l for urea was recorded in this 
study which was lower than the range of 
1.60- 2.45 mmol/l obtained by Opowoye et 
al. (2018). 

However, there were significant (P<0.05) 
differences in Aspartate aminotransferase 
(AST) and total cholesterol levels across the 
dietary treatments with and without enzyme 
supplementation. AST was significantly 
(P<0.05) higher in birds on diets containing 
25 % level of replacement of finger millet and 
the control diet with enzyme supplementation 
compared to birds on the other dietary 
treatments. Birds on diets containing 75 % 
finger millet without enzyme 
supplementation had the least value (39.22 
iu/l) but all other dietary treatments were 
similar. According to Yildirim et al. (2011) 
activities of aspartate aminotransferase 
(AST), alkaline phosphate (ALP) and alanine 
aminotransferase (ALT) in the blood are 
bioindicators of liver function and damage. 
Increase levels of these enzymes are 
associated with liver or muscle damage, 
resulting from the body’s  
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4.23: Effect of Black Finger millet replacement levels on Biochemical indices of Broiler chickens with and without                            
Ronozyme® hyphose supplementation 
                With enzyme                      Without enzyme    
Parameter 0 25  50 75 100 0  25  50   75  100  SEM Ref. value* 
Albumin (g/l) 18.82 18.97 22.55 17.93 17.62 23.85 18.14 20.68 19.14 19.53 1.87 23-35 
Total Protein (g/l) 38.04 36.07 39.71 38.87 36.05 36.19 38.06 36.40 38.05 37.50 2.76 49-79 
AST (iu/l) 60.19a 68.07a 57.09ab 45.34ab 42.52ab 52.76ab 48.40ab 58.46ab 39.22b 50.60ab 7.86 7-19 
ALT (iu/l) 70.21 75.29 67.65 66.50 72.38 68.51 65.14 69.50 63.35 70.49 4.20 5-8 
Cholesterol (mg/dl) 88.63a 82.00ab 71.64ab 78.83ab 91.42a 83.39ab 90.82a 68.62ab 63.13b 83.29ab 6.95  
Urea (mmol/l) 1.12 0.91 1.78 1.38 1.49 1.26 1.59 0.94 1.99 1.73 0.48  
Creatinine (µmol/l) 23.15 30.17 29.47 25.79 28.07 26.66 20.88 22.21 23.15 25.96 3.37  

ab: Means on the same row with different superscripts differ significantly (p<0.05) 
SEM: Standard Error of Means 
AST- Aspartate Aminotransferase 
ALT- Alanine aminotransferase 
Ref.value- Anonymous 4 
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response to stress (Lumeji, 2008). Aspartate 
aminotransferase has a range of 39.22-
68.07iu/l which is above the normal range of 
7-19 iu/l. Serum albumin is influenced by 
breed, age, physiological state, environments 
and antigen exposure and is highly variable 
(Simaraks, 2015). 

Total cholesterol was significantly (P<0.05) 
higher in birds on diets containing 100 % 
finger millet with enzyme supplementation. 
However, birds on 75 % and 50 % diets 
without finger millet had the least values 
(63.13 and 68.62 mg/dl) while all other 
groups were similar. A range of 63.13–91.42 
mg/dl was obtained for cholesterol which 
was in line with the values of 68.29–
130.11mg/dl reported by Akingbade et al. 
(2018) for broiler chickens. Serum 
biochemistry provides useful information 
about visceral organ damage especially for 
the liver and kidney (Jurcik et al., 2007).  

Haematological parameters of broiler 
finisher chickens (5-8 weeks) 

The effect of diets containing black finger 
millet replacement levels on haematological 
parameters of broiler chickens fed with and 
without Ronozyme® hyphose 
supplementation is presented in Table 4.24. 
There were no significant (P>0.05) 
differences in all the parameters measured 
across the dietary treatments with and 
without enzyme supplementation except for 
WBC. The WBC values were significantly 
(P<0.05) higher in birds fed diets containing 
50 % finger millet level of replacement with 
enzyme supplementation compared to all 
other treatments which were similar.  WBC 
has a range of 3.57-5.55 x1012/l which is 
within the normal range of 1.00-9.50 x1012/l. 
Roberts et al. (2003) reported that the higher 
the values of WBC the better phagocytosis 
and hence the ability to fight diseases. 
Abnormally high WBC could suggest the 
invasion of foreign bodies in the body, which 

will trigger off immune response by the 
production of more WBC (Ahamefule, 
2005). 

Total cholesterol was significantly (P<0.05) 
higher in birds on diets containing 100 % 
finger millet with enzyme supplementation. 
However, birds on 75 % and 50 % diets 
without finger millet had the least values 
(63.13 and 68.62 mg/dl) while all other 
groups were similar. A range of 63.13–91.42 
mg/dl was obtained for cholesterol which 
was in line with the values of 68.29–
130.11mg/dl reported by Akingbade et al. 
(2018) for broiler chickens. Serum 
biochemistry provides useful information 
about visceral organ damage especially for 
the liver and kidney (Jurcik et al., 2007).
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Table 4.24: Effect of Black Finger millet replacement levels on Haematology of Broiler chickens with and without 
           Ronozyme® hyphose supplementation 
                    With enzyme                     Without enzyme   

Parameters  0 25  50 75 100 0 25 50 75 100  SEM Ref. value* 

Pack Cell Volume (%) 28.17 26.83 28.83 28.83 27.67 27.50 27.50 28.00 27.67 28.50 1.19 27-42 
Haemoglobin (g/dl) 9.38  8.88 9.62 9.73 9.10 9.27 9.32 9.35 9.07 9.50 0.43 7.-11 
Red Blood Cell (x109/l) 3.97 4.32 4.45 4.30 4.18 3.57 3.95 4.33 4.12 5.55 0.63 2.2-4.0 
White Blood Cell 
(x1012/l) 

1.55b 1.60b 2.37a 1.52b 1.85b 1.67b 1.43b 1.58b 1.38b 1.62b 0.18 1.0-9.5 

Heterophil (%) 41.67 55.33 46.29 45.67 44.83 52.67 38.17 43.50 42.33 38.83 6.65 50-65 
Lymphocyte (%) 54.83 41.83 41.67 51.33 54.67 46.67 62.17 54.33 59.00 60.67 6.91 20-50 

abcd: Means on the same row with different superscripts differ significantly (p<0.05) 
SEM: Standard error of means 
*- Reference value - Merck’s Manual (1998).
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PCV has range of 26.83-28.83 % which is 
within the normal range (27-42 %), this 
indicates that the birds had good quantity of 
blood within them hence they were not 
anaemic. A low level of packed cell volume 
was reported to be an indication of anaemia 
(Aster, 2004). Pendl, (2001) reported that as 
a guide any PVC greater than 56% is an 
indication of dehydration in most birds. 
However, the range in this study is not more 
than 35% percent which wwere within the 
reference ranges of 22-35% reported by (Jain, 
1993) and 25-45% as reported by (Al-
Nedawi, 2018) Haemoglobin has a range of 
8.88-9.73 g/dl which is within the normal 
range (7-11 g/dl). This suggests that oxygen 
was transported to the vital parts of the birds’ 
body and kept the birds healthy. This also 
explains why very minimal mortality rate 
was observed all through the experimental 
period. According to Minka and Ayo (2007) 
haematological values are used to assess 
stress and welfare in animals. 
The highest value (5.55 x109/l) of RBC was 
found in birds with 100 % finger millet-based 
diet and the least value (3.57 x109/l) was in 
birds on 0 % maize-based diet all without 
enzyme supplementation. Red blood cells of 
birds in the experimental diets across the 
dietary treatments with and without enzyme 
supplementation were slightly above the 
normal range of 2.20-4.00 x109/l. RBC 
functions as a carrier of Hb which carries 
oxygen to the tissues and carbondioxide to 
the lungs (Mitruka and Rawnsley, 1977). The 
highest value (55.35 %) for heterophil was in 
birds fed 25 % diet with enzyme 
supplementation while the least value (38.17 
%) was in birds on diet 25 % without enzyme 
supplementation. Heterophil range was 
38.17-52.67 % and this is within the normal 
range (50-65%).  Lymphocyte highest value 
(62.17 %) was in 25 % diet without enzyme 
supplementation and the least value (41.67 
%) was in 50 % diet with enzyme 
supplementation. Lymphocyte range was 

41.67-60.67 % in this study, however this 
was above the normal range of 20-50 %. This 
suggests that there was an invasion of foreign 
bodies within the birds which triggered the 
production of more lymphocytes in the body. 

CONCLUSION 

Based on this results, birds black fed finger 
millet diets supplemented with and without 
phytase enzyme did not show any problem 
emanating from the finger millet.    

REFERENCES  
Ahamefule, F.O. (2005). Evaluation of 

pigeon pea-cassava based diets for 
goat production in  

 south eastern Nigeria. Ph. D 
dissertation. Michael Okpara 
University of Agriculture, Umudike. 

Akingbade, A.O., Jinadu, K.B., Odetola, 
O.M., Owosibo, A.O., Adekanbi, 
A.O. and Saka, A.A.  

 (2018). Comparative effect of 
Morinda lucida leaf meal and 
antibiotic growth promoter on  

 growth performance and serum of 
broiler chickens. Proc. of 23rd Annual 
Conference Animal Science 
Association of Nigeria, Sept. 9-13. 
Ilorin. : 286 – 290. 

Akintunde, A.R., Omage, J.J. and Bawa, G.S. 
(2013). Effects of Allzyme ssf® 

supplementation of differently 
processed pigeon (Cajanus cajan) 
seeds on the performance and carcass 
characteristics of broiler chickens. 
Nigerian Journal of Animal Science. 
15: 1009.1016.  

Anonymous 4 
chrome://global/skin/media/imagedo
c-darknoise.png Accessed on: 
15/08/19 

Aster, J.C. (2004). Anemia of diminished 
erythropoiesis. Robbins and Cotran 
Pathologic Basis  



IJSAR ISSN: 2504-9070, Vol. 6, Issue. 1 2023 (www.ijsar.org) 
 

 of Disease Saunders Co. 
Philadelphia. 7th edition, 638-649.  

Afolabi, K.D., Akinsoyinu, A.O., Olajide, R. 
and Akinleye, S.B. (2010). 
Haematological parameters of the 
Nigerian local grower chickens fed 
varying dietary levels of palm kernel 
cake. Proceedings of the 5th Annual 
Conference of the Nigerian Society 
for Animal Production 247. 

Al-Nedawi, A.M. (2018). Reference 
haematology for commercial Ross 
308 broilers, Online Journal of 
Veterinary Research, 22(7): 566-570. 

Bettencourt, E.M.V., Tilman, M., Narciso, 
V., Carvalho, M.L. and Henriques, P.D. 
(2015). The  livestock Roles in the 
Wellbeing of Rural Communities of Timor-
Leste. Revista de  Economia e 
Sociologia Rural. 53(1): S063-S080.   
Bod, J. and Sirota, J. (1948). Clinical 

investment, 27: Pp. 645. 
Bot, M.H., Bawa, G.S., Omage, J.J., Onimisi, 

P.A. and Kpanja, E. (2021). Growth 
performance of  

 broiler chickens fed replacement 
levels of red and black finger millet 
(Eleucine coracana) varieties diets 
containing  

Ewuola, E.O., Folayan, O.A., Gbore, F.A., 
Adebunmi, A.I., Akanji, R.A., 
Ogunlade, J.T. and  

 Adeyeye, J.A. (2004). Physiological 
response of growing West African 
dwarf goats fed  

 groundnut shell-based diets as the 
concentrate supplements. BOWEN 
Journal of Agriculture. 1(1): 61-69. 

D’Andrea, A.C., Lyons, D.E., Mitiku Haile, 
and Butler, E.A. (1999). Ethnoarchaeological 
 Approaches to the study of prehistoric 
Agriculture in the Ethiopian highlands of 
Van der  Veen. Ed., The exploitation of 
plant resources in ancient Africa.  Kluwer 
Academic:  Plenum publishers, New 
York. 

Harr, K.E. (2002). Clinical chemistry of 
companion avian species. A review. 
Veterinary Clinical Pathology, 31 
(3): 140-150. 

Igwe, A.O., Eze, D.C., Nwachukwu, O.N. 
(2017). Haematological changes in 
Isa-Brown laying chickens (Gallus 
gallus domesticus) experimentally 
infected with velogenic Newcastle 
diseases virus. Sokoto Journal of 
Veterinary Science, 15(1): 27-36. 

Jain, N.C. (1993). Essentials of Veterinary 
Haematology. Lea and Febiger, 
Philadelphia, USA. Pp 19-53.   

Jurcik, R., Suvegova, K., Hanusova, E., 
Masanyi, P., Ryban, L. and Chrenek, 
P. (2007).  

 Evaluation of haematological, 
biochemistry an histopatthological 
parameters of transgenic  

 rabbits. Journal of Veterinary 
Medical Association 54: 527-531. 

Khan, T.A. and Zafar, F. (2005). 
Haematoogical study in response to 
varying doses of estrogen in broiler 
chicken. International Journal of 
Poultry Science, 4(10): 748-751. 

Lumeji, J.T. (2008). Avian clinical 
bbiochemistry. Pp 839-420 in 
Clinical Biochemistry of Domestic 
nimals, 6th ed. J.J. Kaneko, J.W. 
Harvey, and M.L. Bruss, ed. 
Academic Press, Burlington, MA   

Marsh, W.H., Fingerhut, B. and Miller, H. 
(1965). Clinical Chemistry, 11: 624. 
Medugu, C.I., Kwari, I.D. Igwebuike, J.U. 
Nkama, I. Mohammed, I.D. and Bruce, H. 
(2010).  Carcass and blood 
components of broiler chickens fed sorghum 
or millet as replacement  for maize in 
semi-arid zone of Nigeria. Agricultural 
Biological Journal of North America, 
 1: 326-329.  
Merck’s Manual (1998). The Merck 

Veterinary Manual. Susan E, Aillo 
and Asa Mays (eds),  



IJSAR ISSN: 2504-9070, Vol. 6, Issue. 1 2023 (www.ijsar.org) 
 

 Published by Merck and Company 
Incorporated. Whitehouse station, 
USA. 

Minka, N.S. and Ayo, J.O. (2007). 
Physiological responses of 
transported goats treated with  

 ascorbic acid during the hot‐dry 
season. Animal Science Journal, 
78(2): 164-172. 

Mitruka, B.M. and Rawnsley, H.M. (1977): 
Chemical, biochemical and 
haematological  

 references values in normal 
experimental animal, Mason 
publishing, USA Inc. N.V. 30-50. 

Ogundipe, S.O. and Sanni, S.A. (2002). 
Economics of poultry production in 
Nigeria. A training workshop manual. 
National Animal Production 
Research Institute, Shika, Ahmadu 
Bello University, Zaria.   

Oladipo, M.F., Onimisi, P.A. and Bawa, G.S. 
(2015). Response of broiler chickens 
fed kaura variety of sorghum 
(Sorghum bicolor) based diets 
supplemented with enzymes. 
Nigerian Journal of Animal Science. 
17, 10: 79-81.    

Olorede, B.R., Ajagbonna, O.P. and 
Babatunde, G.M. (1995). 
Comparison of air-dried poultry  

 droppings in broiler rations. Effect on 
performance, organ weight and 
haematological  

 parameters. International Journal of 
Animal Science 10: 289-293. 

Opowoye, I.O., Ajayi, M.J., Salako, A.O. and 
Atteh, J.O. (2018). Effect of 
microbial culture  

 from fermented maize mash steep on 
performance and blood parameters of 
broiler chickens. Proceedings of 23rd 
Annual Conference of Animal Science 
Association of Nigeria, 301–304. 

Pendl, H. (2001). Avian haematology for 
practitioners. Proceedings of 

Association of Avian Veterinary. Pp 
387-400 

Randox kit (2002). Used by third report of the 
national cholesterol education 
program  

 (NCEP). Expert panel on detection, 
evaluation and treatment of high blood 
cholesterol in  adult (adult treatment panel 
111). JAMA Publication, 285(19): 2486-
2497. 
Reinhold, J.G. (1953). Standard methods of 

clinical chemistry, edited by M. 
Reiner, Academic  

 Press, New York, USA. and London. 
Pp.88. 

Reitman, S. and Frankel, S. (1957). American 
Journal of clinical pathology, 28: 56. 
Simaraks, S. (2015). The effect of table 

height on the thickness of neck 
muscle during computer  

 work. Journal of Science and 
Technology. 27: 425-430. 
Spencer, K. and Price, C.P. (1977). Annual 

Clinical Biochemistry, 14, 105.  
Torres, K.A.A., Pizauro, J.M., Soares, C.P., 
Silva T.G.A. and Nogueira, W.C.L. (2013). 
Effects of  corn replacement by sorghum 
in broiler diets on performance and intestinal 
mucosa  integrity. Poultry Science, 92: 
1564-1571.  
Udokainyang, A.D., Olaiya. O. D., Yisa, 
A.G., Obalisa,A., Bot, M. H., and Echeonwu, 
I. E. (2019).  Growth and economic 
performance of broiler finisher chicken fed 
diets containing ginger  waste meal as 
partial replacement for maize. International 
Journal of Science and Applied 
 Research, vol. Pp 66-72. 
 


