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Abstract                                                                                                                                                 
An experiment was conducted to investigate the effect of Spondias mombin leaf meal on the blood indices of 
broiler finisher birds. Spondias mombin leaf meal was used to formulate four broiler finisher rations at 0.0%, 
5.0%, 10.0% and 15.0% inclusion levels. Four groups of fifteen broiler chicks (28 days old) of Agrited breed were 
randomly assigned to four treatment diets in a completely randomized design and fed for 28 days. Each group 
was further subdivided into three replicates of five birds each. At the end of the feeding trial, blood was collected 
from three birds per treatment for haematological and biochemical analysis. Results showed that the 
haemoglobin and the red blood cells were significantly decreased (p<0.05) at 10.0 and 15.0% dietary levels 
compared to the control. The packed cell volume and the neutrophils were significantly decreased (p<0.05) at 
15.0% dietary level. Cholesterol was significantly decreased at 10.0 and 15.0% dietary levels. It was therefore 
concluded that, Spondias mombin leaf meal was not toxic to the blood of finisher broilers and therefore could be 
incorporated into broiler finisher ration up to 15.0% level without any damage to the blood.                                                                                                                                                      
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Introduction                                                                                                                                                  

The need to increase the production of poultry and livestock products is becoming very urgent due to 
the low intake of proteins which is at 4.5 grams per caput per day as opposed to 34.4grams per caput per day 
recommended by World health organization (WHO) (Anon, 1981). The major militating factor in production of 
poultry products is high cost of feed ingredients as reported by Okorie et al. (2016) that quality feeds are 
expensive because most of the constituent feed materials such as soya bean, maize, fish meal and groundnut 
cake are utilized not only by the animals but by humans and industries as well. This factor has resulted in high 
cost of production and consequently high cost of poultry products. This has triggered research into the use of leaf 
meals as a feed resource. It has been reported that leaves from Alchornia cordifolia (Udedibie and Opara, 1998) 
and Azadirchta indica (Esonu et al., 2005) could be of value in poultry diets. Plant leaves from which leaf meals 
are produced are relatively free and available with little cost on harvesting and processing. The feed value of any 
plant, if it is of good nutritional effect will drastically reduce the cost of poultry feed when incorporated and make 
poultry protein available on the table of both the rich and the poor man. Spondias mombin  is one of those leaf 
meals with a promising potential to serve as feed resource. Spondias mombin (Ijikara in Ibo) is widely used in 
traditional medicine in Nigeria and Igbo land in particular. Oladunmoye (2007) reported that the methanolic 
extract of spondias mombin affected the haematological parameters of rats resulting from in vivo antimicrobial 
activity on some pathogens. It has been reported that the plant has wide range of antibacterial, antiviral and 
antifungal properties (Corthout et al., 1999). Ayoka et al. (2008) reported that the fruit is used in making wine and 
jams. It has also a blood lipid lowering activity (Igwe et al., 2008). Haematology is the study of the numbers and 
morphology of the cellular elements of the blood and the use of these results in the diagnosis and monitoring of 
disease (Merck, 2012). The effect of a particular feedstuff on the blood profile of an animal will determine 
whether such a feedstuff is healthy or unhealthy for an animal to consume and reflects the extent to which an 
animal is exposed to toxicant feedstuffs which invariably affects the overall performance of the animal (Okonkwo 
and Esiegwu, 2017). 

This study therefore, was aimed at investigating the effects of Spondias mombin leaf meal on the blood 
indices of finisher broilers. 
 
 Materials and Methods                                                                                                                                 

This experiment was carried out at the poultry unit of teaching and research farm, Imo State University 
Owerri, which is located within the South-Eastern agro-ecological zone of Nigeria. Owerri lies between latitude 
5029’North and longitude 7020’East. It is about 91m above sea level with annual rainfall, temperature and 
humidity ranging from 1,500 mm to 2,200 mm, 20.0 – 27.50C and 75 – 90%, respectively (Accuweather, 2015). 
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Spondias mombin dried leaf meal was used to formulate four broiler finisher ration at 0.0%, 5.0%, 10.0% and 
15.0% inclusion levels designated as T1, T2, T3 and T4, respectively (Tables 1 and 2). Four groups of fifteen 
broiler chicks (28 days old) of Agrited breed were randomly assigned to one of the four treatment diets in a 
completely randomized design and fed for 28 days. Each group was further subdivided into three replicates of 
five birds each. At the end of the feeding trial, blood was collected from three birds per treatment for 
haematological and biochemical analysis as outlined by Ochie and Kolhatkar (2000). 

Data collected were subjected to analysis of variance using the SPSS software (2012). Where analysis 
of variance indicated significant treatment effects, means were compared using Duncan’s New Multiple Range 
Test (DNMRT) (SPSS, 2012). 
 
   Table 1: Proximate composition of Spondias mombin leaf meal 

Components Amount (% DM) 

Moisture 10.71 
Crude protein 26.20 
Ether extracts 8.97 
Crude fibre 17.98 
Ash 7.89 
Nitrogen free extract 28.25 
Metabolizable energy (Kcal/kg) 2706.02 

 
Table 2: Ingredients and calculated nutrient composition of the experimental diets 

Ingredients T1 (0%) T2 (5%) T3 (10%) T4 (15%) 

Maize 56.00 51.00 46.00 41.00 
Spondiasmombin leaf meal 0 5 10 15 
Fish meal 2.00 2.00 2.00 2.00 
Soyabean meal 13.00 13.00 13.00 13.00 
Groundnut cake 8.00 8.00 8.00 8.00 
Palm kernel cake 10.00 10.00 10.00  10.00 
Wheat offal 6.00 6.00 6.00 6.00 
Bone meal 4.00 4.00 4.00 4.00 
Salt 0.25 0.25 0.25 0.25 
Trace-mineral/vitamin premix* 0.25 0.25 0.25 0.25 
Methionine 0.25 0.25 0.25 0.25 
L-lysine 0.25 0.25 0.25 0.25 
Calculated nutrient composition (% DM) 

Crude protein (Cp) 19.56 20.43 20.88 21.14 
Metabolizable energy (Kcal/kg) 2844.82 2808.52 2772.22 2735.92 
Crude fibre (Cf) 4.20 4.97 5.73 6.5 
Calcium (Ca) 1.60 1.60 1.60 1.6 
Phosphorous (P) 1.14 1.13 1.11 1.1 
Lysine 1.19 1.18 1.17 1.16 
Methionine 0.6 0.59 0.58 0.58 

*Provided the following per kg of feed; vitamin A, 1000 iu; vitamin D3, 1500 iu;  vitamin E, 51 mg; vitamin K, 2 
mg; Riboflavin, 3 mg; Pantothenic acid, 10 mg;  Nicotinic acid, 25mg; Choline, 350 mg;  Folic acid, 1mg; Mg, 56 
mg; Iodine, 1 mg; Fe, 20 mg; Zn, 50 mg; Co, 1.25 mg. 
 
Results and Discussion                                                                                                                                              

The results of the haematological and serum biochemical indices of finisher broilers fed Spondias 
mombin leaf meal are shown in Tables 3 and 4. The haemoglobin, packed cell volume, red blood cell and 
neutrophils showed significant differences (p<0.05). The haemoglobin ranged from 10.90 to 11.90 g/dl. 20 and 
30% dietary levels of Spondias mombin leaf meal were significantly decreased (p<0.05) compared to the control. 
The values were within the normal reference ranges (7.0 – 13.0 g/dl) (Banerjee, 2013). This possibly suggests 
that there was adequate proteins and iron for haemoglobin synthesis and oxygen transport to the tissues. Iron is 
a very important component of haemoglobin. Adequacy of iron will produce a normal concentration of serum 
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haemoglobin. The values obtained were higher than the 7.40 – 8.27 g/dl reported by Onimisi et al. (2016) but 
similar to 9.65 – 11.65 g/dl reported by Emenalom et al. (2009) for finisher broilers fed Mucuna pruriens leaf 
meal. The packed cell volumes indicated that 10.0% and 15.0% dietary levels were significantly decreased 
(p<0.05) compared to the control. The values obtained from this study were higher than the values 14.0 – 19.0% 
reported by Ukpabi et al. (2015) when raw Adenanthera pavonina seed meal was fed to finisher broilers and 
within the normal range (35.9 – 41.0%) (Merck, 2012; Wikivet, 2013). A decrease in packed cell volume was an 
indication of liver and kidney disease (Demoranville and Best, 2013). Esonu et al. (2001) also reported that 
reduction in the concentration of packed cell volume suggests the presence of a toxic factor with adverse effect 
on blood formation. The normal value for the packed cell volume observed in this work indicated absence of 
toxicity and a healthy state of the animal and good blood formation. Red blood cell ranged from 10.83 to 12.00 x 
1012/L decreasing significantly (p<0.05) as the inclusion level of Spondias mombin leaf meal increased. The 
values were higher than the values (2.41 – 3.14) reported by Ashom et al. (2016) and within the normal range (7 
– 112 µm) reported by Banergee (2013) indicating that the birds were not anaemic. 

 Biochemical indices showed no treatment effect for total serum protein, albumin, globulin, urea, 
creatinine and alkaline phosphatase. Cholesterol was decreased significantly (p<0.05) at 10 and 15% dietary 
levels. The low serum cholesterol observed was suggestive that Spondias mombin has anti-cholesterol action. It 
was also indicative of normal fat metabolism and utilization. Bush (1991) reported that low levels of cholesterol 
were an indication of fat malabsorption in the body and in the blood.  

 
Table 3: Haematological indices of finisher broilers fed Spondias mombin leaf meal 

Parameters T1 (0%) T2 (5.0%) T3 (10.0%) T4 15.0% SEM 

Haemoglobin (g/dl) 11.90a 11.60ab 11.30bc 10.90c 0.13 
Packed cell volume (%) 36.33a 36.00a 34.33ab 32.66b 0.56 
Red blood cell (x1012/L) 12.00a 11.60ab 11.26b 10.83c 0.14 
Mean cell volume (fl) 130.30 131.03 130.30 132.10 0.37 
Mean cell haemoglobin (Pg) 19.80 20.00 20.06 20.13 0.07 
White blood cell (x109/L) 11.23 11.16 10.93 10.70 0.09 
Neutrophils (%) 53.33ab 50.66b 53.00ab 54.33a 0.53 
Eosinophils (%) 1.33 1.66 2.00 1.33 1.48 
abcMeans within the same row with different superscripts are significantly different (p<0.05) 
 
Table 4: Serum biochemical indices of finisher broilers fed Spondias mombim  leaf meal. 

Parameters T1 (0%) T2 (5.0%) T3 (10.0%) T4 (15.0%) SEM 

Serum protein (g/dl) 5.77 5.60 5.67 5.67 0.60 
Albumin (g/dl) 2.33 2.20 2.13 2.07 0.62 
Globulin (g/dl) 3.43 3.40 3.53 3.60 0.83 
Urea (Mmol/l) 8.33 8.20 8.36 8.16 0.04 
Creatinine (Mmol/l)  21.33 22.66 21.33 20.33 0.39 
Cholesterol (Mmol/l) 9.26a 9.23a 8.73b 8.60b 0.09 
Alkaline phosphatase (µ/l) 1.36 1.23 1.16 1.23 0.04 
abMeans within the same row with different superscripts are significantly different (p<0.05) 
 
Conclusion and Recommendation                                                                                                       

The result of the trial showed that Spondias mombin leaf meal had no deleterious effect on the 
haematological and serum biochemical indices of finisher broilers up to 15% dietary level. It was therefore, 
concluded that 15% dietary level of inclusion is safe for finisher broilers. 
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