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1. INTRODUCTION 

Phytobiotic compounds are generally used in poultry nutrition for promoting growth and health in 

animals. The ban of use of antibiotics as growth promoters by European Union, due to its cause of not 

only cross-resistance, but also due to the risk of possible drug multiple resistances in human 

pathogenic bacteria has necessitated the need for alternative growth promoters. Recently, feeds free 

from chemical additives are increasingly used in poultry nutrition. Consequently, the animal feed 

manufacturers are exposed to increasing consumer pressure to reduce the use of antibiotic growth 

promoters as feed additive and find alternatives to antibiotic growth promoters in poultry diets [1]. 

The phytobiotics used as growth promoters are biological additives like blends of herbs or plant 

extracts. The bioactive ingredients such as alkaloids, bitters, flavonoids, glycosides, mucilage, 

saponins and tannins are the plant extracts commonly employed as feed. 

Recently, a number of scientific studies have concentrated on the bactericidal and bacteriostatic 

effects of various herbs and plant extracts. Some have been found to inhibit the growth of either E. 

coli or Staphylococcus aureus or both [2]. It has also been reported[3] that the appetizing and 

stimulating activity of herbs and plant extracts on animal digestive and immune system could 

beneficially improve the performance and general health of livestock and poultry. The effects could 
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be due to increase production of digestive enzymes, enhanced gut health and improved utilization of 

digestive products.  

In recent years, there has been a gradual interest in the use of medicinal plants [3, 4, 5] in developing 

and developed countries because of their ethno-veterinary properties when compared to synthetic 

drugs. One of such medicinal plant is Annona muricata. Annona muricata is a multipurpose fruit 

bearing tree belonging to the Annonaceae family and of tropical origin. It has been reported to rich in 

enzymes (pectinase, catalase, and peroxidase), protein and amino acids (glutamic acid, aspartic acid, 

serine glycine,alanine, citrulline, cystine,arginine, and lysine), minerals, vitamins and sugar. The 

leaves been reported to have multipurpose medicinal properties [6] such as sedative, cytotoxic, 

antileishmanial, wound healing, antimicrobial, anticarcinogenic, genotoxic and immunosuppressive 

activity. Annona muricata has been reported to protect the structural integrity of hepatocytic cell 

membrane or regeneration of damaged liver cells [7].  Nutrient composition of A. muricata [7] has 

been documented, but not much has been reported on the use of A. muricata as feed ingredient source 

for poultry, especially as an extract on broiler blood profile. Therefore, this experiment was carried 

out to determine the haematological indices and toxicity effect of A. muricata leaf extract on broilers 

through some serum biochemical studies. 

2. MATERIALS AND METHODS 

Location of the experimental site: This research work was carried out at the poultry unit, Federal 

College of Agriculture, Ishiagu, Ivo Local Government Area of Ebonyi State, Nigeria. The location of 

the experimental site was situated at latitude 5
0
48

1
 north of the equator and longitude 7

0
31

1
E and has 

an average rainfall of 1655mm and a prevailing temperature of 28.5
0
C with average relative humidity 

of 88% [8]. 

Sources and Processing of Experimental materials: The experimental materials (Annona muricata) 

leaves were sourced within and nearby communities in Ishiagu. The leaves were collected, separated 

from the stalk, air dried at room temperature after which they were milled to fine powder. 50g of the 

Annona muricata powder was dissolved in 100ml of hot water, allowed to soak for 8hours. The 

mixture was filtered to produce 5% infusion which was stored in a freezer for administration in 

drinking water. 

Experimental diet: The birds were fed with a formulated dietad lib. Annonamuricata leaf extract was 

added at 0, 20, 40 and 60ml/liter of drinking water representing T1, T2, T3 and T4 respectively. Birds 

on treatment one received synthetic antibiotics instead of the leaf extract.  

Experimental birds and management: A total of ninety six (96) Abor acre birds were purchased 

from a reputable farm in Enugu, Enugu state, Nigeria for this experiment.  The birds were randomly 

assigned to four treatment group. Each treatment was replicated three (3) times with eight (8) birds 

each in a complete randomized design (CRD) and given the extract for 48 days. Before the arrival of 

the birds, the brooder house was thoroughly swept, cleaned, disinfected and littered with wood 

shaving. The brooder house was heated to 32.3
0
C - 33.3

0
C. Fresh water containing glucose was given 

to combat stress and enable them gain instant energy. Feed and water was supplied ad-libitum to the 

birds. Birds were subjected to routine vaccination and broiler management procedure. 

Sample collection: At the end of the experiment, the birds were bled through the marginal wing vein 

for serum biochemical and haematological studies. 4mls of blood was collected with a hypodermic 

sterile needle and syringe. An initial 2ml was collected over labeled sterilized bottle containing EDTA 

(Ethylene Diamine Tetracetic Acid) which prevented the blood from coagulating and used for 

haematological studies. 2ml was also collected over anti coagulant free bottle for serum biochemistry. 

The following parameters were determined;Pack cell volume, Haemoglobin (HB), White blood cell 

(WBC), Red Blood Cell (RBC), Mean Corpuscular Haemoglobin Concentration (MCHC), Mean 

Corpuscular Volume (MCV) were calculated.  

Proximate analysis: proximate analysis of different experimental diets and that of the test ingredient 

was carried out at the College of Animal Science and animal Production, Michael Okpara University 

of Agriculture, Umudike, Animal Nutrition Laboratory, using the methods of [9]. 

Data Analysis: Data obtained were analyzed using Analysis of Variance (ANOVA) applicable to a 

completely randomized design (CRD) [10]. Differences in mean were separated using Duncan 

Multiple Range Test [11]. 
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3. RESULTS  

The Proximate composition of Annona muricata leaf and the experimental diet is presented in Table 

2.The serum biochemistry of broilers fed Annona muricata leaf extract is presented 3. There were 

significant (P<0.05) differences for total protein, aspartate amino transferase (AST), alkaline 

phosphate (ALP), alanine amino transferase (ALT) and creatinine. All the enzymes studied were 

significantly (P<0.05) and numerically higher in the birds fed the control diet in comparison to the 

birds fed the treatment Annona muricata leaf extract in their water.Similarly, the creatinine value 

obtained in this study were significantly (P<0.05) higher in the birds fed the control diet in 

comparison to the birds fed the treatment Annona muricata leaf extract in their water.The 

haematological profile of broilers fed Annona muricata leaf extract is presented 4. The white blood 

cell, haemoglobin, red blood cell, mean corpuscular volume and mean corpuscular haemoglobin 

concentration were not significant (p > 0.05). The Packed cell volume (PCV) and Mean corpuscular 

haemoglobin (MCH) were significantly (P<0.05) influenced by the treatments. 

4. DISCUSSION  

The results obtained for Annona muricata leaf powder showed that the powder have relative high CP 

of 17.95%, which was lower than 25% CP reported by [12] and [13]. The reported 7.39% ash in this 

study is a reflection of high mineral contents preserved in the plant leaf. The ash value however, 

compared favourably well with the ash values reported for some leafy vegetables commonly 

consumed in Nigeria such as Occimum graticimum(8.00%) and Hibiscus esculentus(8.00%).  The 

ether extract, fibre and dry matter values of this study also compared well with 5.95%, 95.0% and 

17.80% for ether extract, dry matter and fibre contents of Occimum graticimumas reported by[14]. 

Table 1. Percentage composition of experimental diet 

Feed  Ingredients 

Maize   52 

Soyabean meal 25 

Groundnut cake 14 

Palm kernel cake 5 

Fish meal 1.0 

Lime stone 1.0 

Bone meal 1.0 

Salt 0.25 

Vit./mineral premix 0.25 

Methionine  0.25 

Lysine 0.25 

Total  100 

Calculated composition 

Crude protein (%)     23.49 

Energy (Kcal M.E/kg)    2910.16 

Table 2.  Proximate Composition of Annona muricata leaf powder 

Nutrients (%) Annonamuricata leaf  

Dry matter 95.00 

Crude fibre 17.80 

Crude protein 17.15 

Ether extract 5.95 

Ash 7.39 

Nitrogen free extract 46.71 

ME (Kcal/kg) 3762.01 

Table 3. Serum biochemistry profile of broilers fed Annona muricata leaf extract  

Parameters T1 T2 T3 T4 SEM 

Total protein(g/l) 5.3233
a
 3.8133

b
 3.7487

b
 3.5100

b
 0.17 

Aspartate amino transferase AST 28.667
a
 21.000

b
 19.667

b
 16.333

b
 1.19 

Alkaline phosphatase ALP 108.423
a
 95.730

ab
 93.863

ab
 89.587

b
 2.51 

Alanine amino transferase ALT 30.333
a
 26.000

ab
 23.333

b
 21.333

b
 1.13 

Creatinine (mg/dl) 1.6233
ab

 1.1733
a
 1.1600

ab
 1.1333

b
 0.05 

a, b
 Means within the same row with different superscripts are significantly different (P < 0.05) 
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Table 4. Haematological profile of broilers fed Annona muricata leaf extract at different inclusion level 

Parameters T1 T2 T3 T4 SEM *Normal range* 

White blood cell(x10
12

/
l
mm

3
) 13.47 20.57 21.83 19.17 4.44 9.7-31.0 

Haemoglobin (gldl) 11.50 10.33 12.17 10.40 0.39 7.5-13.1 

Red blood cell (x10
6
/mm

3
 2.62 2.51 2.73 2.48 0.09 1.5-3.9 

Packed cell volume (%) 40.90
ab

 37.47
ab

 44.37
a
 37.10

b
 1.21 26.0-45.2 

Mean corpuscular volume (fl) 107.27 109.97 108.10 100.97 1.80 100.0-128.0 

Mean corpuscular haemoglobin (Pg) 34.10
a
 31.23

b
 36.07

a
 33.63

ab
 0.43 25.3-33.4 

Mean corpuscular haemoglobin conc. % 28.67 27.50 28.33 28.33 2.09 25.3-32.5 

a, b
 Means within the same row with different superscripts are significantly different (P < 0.05) 

The difference and similarities of the proximate composition of the test ingredient with the other leafy 

vegetables may be attributed to different plant species, soil type, season of harvest and age of the 

leaves during harvest. 

Increase in serum enzymes would signify necrosis or myocardial infarctions [15] or hepatic 

metabolism[16] which is all indicators of poor protein quality of the diets. This tends to suggest that 

the quality of protein [17] in test diets was better than that of the control diet. The level of serum 

creatinine signals the extent of muscle wastage [18].This results, however, suggests that there were no 

muscle wastages and that the birds did not survive at the expense of body of body reserve. This is a 

good indication that the dietary protein was well utilized by the birds within each treatment group 

[19]. The values for serum protein obtained in this study compared well with the serum protein (4.50-

6.54 g/l) reported by [20] but lower than 8.32 to 8-70 g/dl reported by [21] and higher than 2.04 -

2.88g/dl reported by [22].Higher values are an indicative of enzyme hydrolysis of dietary proteins and 

explained that the blood pool serves as a major source of amino acids needed for the synthesis of 

proteins [23; 21]. 

The values for all the haematological parameters evaluated however fell within the normal 

physiological range for apparently healthy broilers according to [24]. The Packed Cell Volume (PCV) 

values (37.10-44.37%) obtained in this study fell within the normal range of 26.0-45.2% for 

apparently healthy broilers according to [24]. T3 had the highest value of 44.37% while T4 had the 

lowest value of 37.10%. The normal range of PCV observed in this study suggests absence of toxic 

factor like haemagglutamin and anemia which causes reduced oxygen carrying-capacity of blood, 

dizziness, leg cramps and rapid heartbeat [25]. PCV values obtained for all treatment groups were 

within normal range for broilers which is an indication that the treatment diets were nourishing and 

nontoxic and influenced adequate blood supply. MCH concentration which falls within the reference 

values 25.3-33.4 x1012/L for normal adult chicken as reported by [24]. This implies that the feed 

value of the diets was adequate and the Annona muricata leaf extract did not reduce its nutritional 

quality.  

5. CONCLUSION 

The inclusion of Annona muricta leaf extract in the drinking water of broiler as a replacement of 

antibiotics resulted in significant improvement in the blood profile of the birds. The results of this 

study showed that Annona muricata leaf extract in broiler diets (water) could be effectively utilized 

without adverse effects on their haematological and serum biochemical characteristics of broiler birds. 

The use of Annona muricata leaf extract at inclusion rate of 40ml of broiler diet (water) was seen to 

perform best than the rest and thus should be used instead of antibiotics since it has been discovered 

that some synthetic antibiotics are toxic and has residual effects in the consumers of these broiler 

birds. 
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