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ABSTRACT  
 
 
Aims: The study was conducted to evaluate the effect of inclusion of Prosopis seed coat fermented with 
rumen content at different levels as energy source on the performance of broiler chickens. 
Study design:Data collected were subjected to analysis of variance in a completely randomized design. 
Place and Duration of Study: The study was conducted at the Livestock Teaching and Research Farm 
of the University of Agriculture Makurdi, Benue State, Nigeria. Between November 2016 and January 
2017. 
Methodology:The study was at two phases; the starter and finisher phase, in each phase, there were 
five dietary groups and fermented Prosopisafricana seed coat meal (FPASCM) was included at 0, 10, 15, 
20 and 25% to replace maize. The total of two hundred and sixty (260), day- old Zartech broiler chicks 
were randomly distributed to five dietary treatments with four replicates of 52 chickens per treatment and 
each replicate had 13 birds. The birds were raised on deep litter and fed ad-libitum and drinking water 
provided daily and performance was monitored. 
Results:The results of haematological parameters of broiler chickens fed varying levels of fermented 
Prosopisafricana seed coat are presented in table 3.There were no significant (P>0.05) difference 
between treatments for parameters measured except for PVC and haemogobin.  The PCV values ranged 
from 25.00 -28.25% and haemoglobinvalues ranged from 8.35 -9.40g/dl. It is observed that most of the 
haematology indices parameters of the birds fell within the normal range values. The results of serum 
biochemistry assay of broiler chicken fed graded levels of seed coat diet are presented in in table 
4.Results revealed that serum glucose 45.85-107.22 mg/dl was significant (P<0.05) among the dietary 
treatments. Birds in treatment 5 (25%) FPSCM had the highest value while those on treatment 3 (15%) 
FPASCM recorded the least value. 

Conclusion:Based on the observation from this study, it was concluded thatFPASCM could be included 
in the diets of broiler chickens up to 25% for optimum growth performance of birds as majority of the 
haematolological and serum biochemical parameter falls within the normal reference ranges across the 
treatments. 
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1. INTRODUCTION  
The footprint of animal protein in the diet of the average Nigerian is very low. The repercussions of this include stunted 
physical and mental growth of children and a stunted productivity of the populace. This, unfortunately, is common to the 
developing world, Nigeria inclusive. The production and productivity of poultry in the tropics has been limited by high 
prices of animal feeds, which result from high costs of the conventional protein and energy feed ingredients such as 
maize, soya bean, wheat, and guinea corn [3]. The high cost of these conventional ingredients partly emanates from the 
competitive demand from the human food industry. Since feed constitute 60-80% of the total cost of production, it is very 
important to identify and bring into use feed resources that are not subject to competition from the human food industry. 
This will increase the profitability of livestock production, by reducing feed cost, leading to higher productivity, lower 
animal product prices and higher animal protein consumption by the general populace. 

Prosopisafricana is a leguminous tree and one of the 44 species of the genus Prosopis. It is abundant in the derived 
savanna and Sahel regions of tropical Africa [24]. In Nigeria Prosopis seeds are used for making food seasoning, called 
Okpehe(Idoma), Gbaaye(Tiv), and Kiriya(Hausa)in the middle belt and northern parts of Nigeria, with the empty fruit pods 
and seed coats forming the major waste products of the process. A lot of researchers have exploited these waste 
products to the advantage of livestock production. 

The study is designed to investigate the effect of fermentation on boiled iron tree(Prosopisafricana) seed coat with rumen 
content as energy source on haematological and serum biochemical indices of broiler chickens. 

Prosopis seed coat is a waste material that is thrown away in a large quantity producing area like Benue state of Nigeria, 
this can be used extensively, and will therefore, be much cheaper than ingredients such as maize, millet, guinea corn. A 
few researchers, [2], [9] have used prosopis seed coat meal on chickens and quails without deleterious effect.  If it could 
be utilized as source of nutrients by broiler chicken, the result will be, cheaper feeds, lower animal product prices and an 
improvement in the consumption of table meat by the poorer segments of the human population. The result of this will be 
higher developmental and productivity indices for the people.  

 

2. MATERIAL AND METHODS 
Nutrients composition of the experimental broiler starter diet 

The result of the proximate composition of starter diets is presented in Table 1. The result revealed that crude protein 

ranged from 21.56-22.13%. The crude protein level was within the recommended level for broiler starter by Aduku [16]. 

The result of crude fibre ranged from 3.12-4.32%. It was within the required values recommended for broiler starter. The 

value for Ether extract 3.26-4.15 was within the range recommended level by Aduku [16]. 

Table 1: Energy and Proximate Composition of the Experimental Broiler Starter Diets  

 
 
 
 
 
 
 
 
 

NFE= Nitrogen Free Extract 
ME= Metabolizable energy was calculated using the method of Pauzenga [10], ME 
(Kcal/kg)= 37 ×% CP +81.1×% EE +35.5×% NFE 
 FPASCM=Fermented Prosopisafricana Seed Coat Meal. 

 
Nutrients composition of the experimental broiler finisher diet 

Nutrient FPASCM T1 (0%) T2 (10%) T3 (15%) T4 (20%) T5 (25%) 

Crude protein (%) 22.13 21.89 22.04 21.56 22.13 

Crude fibre (%) 3.12 3.56 3.71 4.23 5.13 

Ether extract (%) 4.15 3.86 3.49 3.26 3.19 

Ash (%) 

NFE (%) 

3.81 

66.79 

4.01 

66.68 

4.10 

66.66 

4.61 

66.34 

5.02 

64.53 

ME (Kcal/kg) 3526.43 3490.12 3464.95 3417.18 3368.34 



 

 

The result of the proximate composition of broiler finisher diet is presented in Table 2. The result revealed that the crude 

protein (CP) ranged from 18.05-19.68%. The crude protein was within the recommended level for finisher broiler [16]. The 

crude fibre (CF) ranged from 2.67-4.24 %. The result of CF was within the required range recommended for finisher diet 

[16]. Ether extract (EE) ranged from 2.54-4.02. It was observed that the EE reduced as inclusion progresses. 

 
Table 2: Energy and Proximate Composition of the Experimental Broiler Finisher Diets 

Nutrient FPASCM T1 (0%) T2 (10%) T3 (15%) T4 (20%) T5 (25%) 

Crude protein (%) 19.68 19.05 18.05 18.65 18.50 

Crude fibre (%) 2.67 3.23 3.04 3.47 4.24 

Ether extract (%)  4.02 3.85 3.51 3.20 2.54 

Ash (%) 

NFE (%) 

3.31 

70.32 

3.84 

70.03 

3.69 

71.71 

4.05 

70.63 

4.33 

70.39 

ME (Kcal/kg) 3550.54 3503.16 3498.22 3456.94 3389.34 

NFE= Nitrogen Free Extract 
ME= Metabolizable energy was calculated using the method of Pauzenga [10], ME 
(Kcal/kg)= 37 ×% CP +81.1×% EE +35.5×% NFE 
FPASCM= Fermented Prosopisafricana Seed Coat Meal 
 
 

 
Blood Profile of Birds Fed Fermented Prosopisafricana Seed Coat Meal 

The results of haematological parameters of broiler chickens fed varying levels of fermented Prosopisafricana seed coat 

are presented in Table 3.There were no significant (P=.05) difference between treatments for parameters measured 

except for PCV and haemogobin.  The PCV values ranged from 25.00 -28.25% and haemoglobin values ranged from 8.35 

-9.40 g/dl. It is observed that most of the haematology indices parameters of the birds fell within the normal range values. 

 

 

 

 

 

 

Table 3: Haematological Indices of Broiler Chickens Fed Diets Containing Varying Levels of Prosopisafricana 
Seed Coat Meal. 

 



 

 

 
*: Significant 
a, b, c

 :means in the same row with different superscripts are significantly (P<0.05)different 
NS: Not significant 
FPASCM= Fermented Prosopisafricana Seed Coat Meal 

 
Serum biochemistry of birds fed fermented Prosopisafricana seed coat Meal  

The results of serum biochemistry assay of broiler chicken fed graded levels of seed coat diet are presented in Table 4. 

Results revealed that serum glucose 45.85-107.22 mg/dl was significant (P<.05) among the dietary treatments. Birds in 

treatment 5 (25%) FPSCM had the highest value while those on treatment 3 (15%) FPASCM recorded the least value. 

Table 4: Serum Biochemical Parameters of Birds fed Diets containing Fermented  

Prosopisafricana Seed Coat Meal 

Parameters FPASCM T1(0%) T2 (10%) T3 (15%) T4 (20%) T5 (25%) P- Value 

Albumin (g/dl) 1.45 1.57 1.60 1.75 1.58 .38 

Globulin (g/dl) 1.88 0.43 1.55 1.18 0.75 .49 

Total protein (g/dl) 3.33 2.00 3.15 2.93 2.33 .55 

Glucose (mg/dl) 82.95
b
 95.08

ab
 45.85 91.65

b
 107.22

a
 .01⃰ 

Cholesterol (mg/dl) 

Creatinine (mg/dl) 

Urea (mg/dl) 

112.83 

1.35 

50.55 

117.65 

1.50 

62.50 

166.57 

1.43 

55.45 

86.15 

1.40 

50.10 

128.93 

1.65 

58.00 

.28 

.98 

.79 
 *: Significant  
NS: Not significant 
FPASCM =Fermented Prosopisafricana Seed Coat Meal 

 
 
 
 
 
 

3. RESULTS AND DISCUSSION 
 

Parameter FPASCM T1 (0%) T2 (10%) T3 (15%) T4 (20%) T5 (25%)      P-Value 

Haemoglobin (g/dL) 9.18
a
 9.40

a
 8.98

a
 8.35

ab
 8.93

b
 .05⃰ 

Red blood cell (×10
12

/L) 2.50 2.30 2.35 2.13 1.73 .31 

White blood cell (×10
9
/L) 1.90 1.75 1.75 1.98 2.13 .65 

Packed cell volume (%) 27.50
a
 28.00

a
 27.00

a
 25.00

b
 28.25

a
 .001⃰ 

Mean corpuscular volume (FL) 112.45 112.45 117.63 123.53 124.70 .94 

Mean corpuscular haemoglobin 
(Pg) 

37.50 40.03 39.10 34.70 41.63 .56 

Mean corpuscular haemoglobin 
concentration (g/dL) 

33.33 33.50 35.65 33.40 33.38 .51 

       



 

 

The results of haematological parameters of broiler chicken fed varying levels of fermented Prosopisafricana seed coat 
are presented in Table 3.There were no significant (P>0.05) difference between treatments for parameters measured 
except for Packed cell volume and Haemogobin. The Haemoglobin was significantly (P=.05) affected by the dietary 
treatments it ranged between 8.35-9.40g/dL. 
 
The Red blood cell was not significantly (P=.05) affected by the dietary treatments it was between 1.73-2.50×10

12
/L.  

The White blood cell was not significant (P=.05), it ranged between1.75-2.13×10
9
/L. 

The Packed cell volume was significantly (P<.001) affected by the dietary treatment, it ranged between 25.00-28.25%.  
Mean corpuscular volume of the birds ranged between 112.45-124.70FL was not significantly (P>0.05) affected by the 
dietary treatment. 
Mean corpuscular haemoglobin ranged from 34.70-41.63Pg was not significantly(P=.05) affected by the dietary treatment. 
The mean corpuscular haemoglobin concentration was between 33.33-35.65g/dL. 
 
Serum biochemistry 
The results of serum biochemistry assay of broiler chicken fed graded levels of seed coat diet are presented in Table 4. 
Revealed that the serum glucose was significant among the dietary treatment, it ranged 45.85 - 107.22mg/dl. Treatment 5 
(25%) inclusion had the highest and the lowest was from treatment 3 (15%) inclusion rate. 
The albumin was between 1.45-1.75g/dl not significantly (P=.05) affected by the dietary treatments. 
The globulin ranged between 0.43-1.88g/dl not significant. Total protein was 2.00-3.33g/dl not significant.  
Glucose ranged between 45.85-107.22 mg/dl was significantly (P=.05) affected by the dietary treatments. Cholesterol 
level ranged from 86.15-166.57mg/dl not significant.  
The creatinine level ranged between 1.35-1.65mg/dl was not significant.  
Urea level of the birds ranged between 50.10-62.50mg/dl was not significant. 
 
Discussion  
The haematological profile of broiler chicken fed PASCM based diets in this study Table 3 showed that the PCV and 
haemoglobin were significantly (P=.05) influenced by the treatment. The RBC, WBC, MCV, MCH and MCHC did not vary 
among the treatment groups. The PCV values of 25.00 to 28.25% recorded in this study fall within the reference range of 
22.0-35.0% as reported by Banerjee [17], 24.90-45.20% reported by Mitruka and Rawnsley [26] 26.70%-45.20% .reported 
by Hewitt et al. [22] and 22-55% by Terry and Campbell [29]. According to these authors, a PCV of less than 22% 
indicates anaemia and one greater than 55% indicates dehydration.  RBC values in this study ranged from 1.73-2.50 x 
10

12
l.  This values fall with the range 1.50 x 10

12
l – 3.80 x 10

12
l reported by McDonald et al. [25] for normal chicken. 2.33-

2.66 x 10
12

l reported by Terry and Campbell [29] who reported that many factors influences the red blood cell count in 
birds which include species, age of the birds, sex, hormonal influences, hypoxia, environmental factors and nutritional 
status. The values of RBC obtained in this study are indication that there was no malnutrition among birds fed 
experimental diets. Haemoglobin (Hb) values observed in this study range from 6.93-9.40 g/dl which is within the rage of 
7.40 g/dl to 13.10 for normal healthy birds [26]. 7.0-13.0 g/dl reported by Banerjee [17]and 88.9-13.5 g/dl reported by 
Terry and Campbell [29]. This result suggests that the inclusion of PASCM with maize in broiler chicken diets did not 
affect nutrients availability to bring about protein and iron deficiency and hence causing anaemia. The WBC ranged from 
1.75-2.13 x 10

9
l, this values is quite lower to the values of 15-30 x 10

9
l reported by Ganti [21]. According to this author, a 

white blood cell less than 15 x 10
9
l indicates leukopenia, and the one greater than 30 x 10

9
l indicates leukocytosis. This 

implies that the birds of this present studies could be leukopenia or related problems but there was no symptoms or signs 
among birds. The major functions of the WBC and its differential counts are to fight infections, defend the body by 
phagocytosis against infection by foreign organisms and to produce or at least transport and distribute antibodies in 
immune response. The MCV values 112.45-124.70fl are comparable with the normal reference values 102-139.00fl 
reported by Mitruka and Rawnsley [26] MCV are important in determining the morphological characteristics of anaemic 
cells [18]. The MCH values recorded in this study varied from 34.70-41.63 which are comparable with the normal 
reference values of 31.90pg – 40.50pg and fall within 33.00-47.00pg as reported by Mitruka and Rawnsley [26] and Jain 
[23], respectively for healthy birds, 33-47pg reported by Rick [28]. According to Rick, the erythrocyte parameters are 
measurement used to characterize anaemia. The MCHC values in this study occurred between 3.33—35.65 which is 
within the normal reference values of 25.90 g/dl – 33.90 g/dl for normal chicken as reported by Mitruka and Rawnsley [26] 
and 26.0 g/dl – 35.0 g/dl reported by Jain [23]. The value of MCHC is a measure of the quantity of haemoglobin in each 
cell and also shows the ratio of weight of haemoglobin to the volume and haemoglobin content together, so that MCHC is 
mostly normal. MCHC value decreases only in severe iron deficiency [8]. These three mean corpuscular values are 
important to determining the morphological characteristics of anaemic cells. The values of erythrocyte indices obtained in 
this study appear to be normal, an indication that FPASCM based diet were adequate. In protein, vitamins and minerals 
including irons. Adequate iron with good quality protein is essential for their formation and maintenance of RBC and 
prevention of anaemia. The non-significance of most of the parameters investigated in this study agreed with the report of 
Anonymous [30] who indicated that the non-significance of most haematological and corpuscular indices, erythrocytic and 
differential counts are indication that the experimental birds were not adversely affected by the dietary treatments.  



 

 

Serum biochemical indices  

The serum biochemical indices determine in this study Table 4 showed that only glucose was affected by the dietary 
treatments while the other indices were not influenced. This result is in harmony with the report of Romeo [15] who 
indicated that prosopis pod meal had no effect on biochemical indices of broiler chickens. The total protein level in this 
study varied from 2.33-3.33 g/dl reported Adeyemo [1]. Iyaji and Tewe [5] reported that the total serum protein level 
depends on both quality and quantity of protein supplied in the diets. Globulin values obtained in this study range from 
0.43-1.88 g/dl which is lower than 33.35 g/dl as normal range reported by Ganti [21]. According to the author, an elevated 
globulin concentration (hyperglobulinaemia) indicates immune stimulation or chronic inflammation with increased globulin 
product. On the other hand, a low globulin concentration (hypoglobulinaemia) indicates low immunoglobulin concentration 
and can be caused by conditions such as haemorrhage, protein-loosing gastro enteropathy, immune suppression, 
immunodeficiency syndrome and severe malnutrition. The serum cholesterol level of 86.15-166.57 g/dl was within the 
normal reference value (52.00-146 g/dl) [26]. Birds of this study show that there high level of cholesterol. This result is in 
line with the report of Idowu et al. [14] who observed that dietary fibre binds with fat and its associates and therefore 
reduce their assimilation and further deposition in the tissues, organs and products. Madubuike and Ekenyem [7] reported 
that elevated level of cholesterol is an indication of higher than desired level of saturated fats in the diets. It was observed 
that only glucose was influenced by dietary treatments. The range of values (45.85 – 107.22mg/dl) for glucose was lower 
than 200-230mg/dl recommended as the optimum glucose level in avian species [27]. However, birds did not show any 
sign of disease that may be associated with energy inadequacy. Malik et al. [8] have opined that the non-significance for 
most of these parameters is an indication of good liver functioning when high fibre diets are used in poultry nutrition. Aside 
some genetical factors observed in birds, PASCM is an energy and fibre source in poultry diets, its inclusion in the diet in 
this study seems to enhance the haematological and biochemical characteristics of broiler chickens. This findings is 
similar to the result obtained by Schley and Field [12]; Kwariet al. [6] and Malik et al. [8] who observed that the different 
energy sources have no negative effect on serum biochemical indices of avian species. The albumin values ranged from 
1.45- 1.75g/dl, it is within the range 1.17-2.74g/dl. A higher concentration of albumen usually denotes dehydration while a 
lower concentration may be due to the liver not functioning adequately due to factors such as malnutrition and infection. 
[13]. Albumin is a protein serum is synthesized in the liver, it is responsible for transporting insoluble substance in the 
blood and aids to maintain pressure [20]. Hassan et al. [4] suggest that non-significant values for albumin and Globulin in 
Decorticated fermented Prosopisafricana seed coat meal is a nutritional adequacy of the dietary protein for the treatment. 
The values for urea ranged from 50.10- 62.50 mg/dl is above the normal range 1.9-12.5 mg/dl reported by Clinical 
Diagnostic Division [19] for uric acid. A low urea suggests more efficient metabolism proper renal and hepatic function. 
Age, sex and diet of birds influence the amount of uric acid. A high level of uric acid (hyperuricaemia) is usually evident in 
female birds due to ovulatory activities. Creatinine values present in the experimental birds range from 1.35-1.65mg/dl, 
this is within the range 1.41 reported by Sandhu et al. [11] for broilers at 35 days. He stated that younger and older broiler 
chickens have low levels of blood creatinine. Creatinine is used to determine of the status of the kidney. The functions of 
the kidney include excretion of waste products resulting from protein metabolism and muscles contraction. High amount of 
creatinine could also indicate that the kidney is not functioning optimally. 

 

4. Conclusion 

Based on the conclusions drawn from this study, haematological indices were within the normal reference ranges across 
treatments group. It is suggested that FPASCM could be included in the diets of broiler chickens up to 25% as there was 
no physiological disorder in the birds. 
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