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ABSTRACT

This study was carried out at the Kwara State College of Education to determine the effect of scent leaf extract (SLE) on the microbial meat of broiler chicks. A total of 105 day old broiler chicks were randomly allocated to five treatments, each treatment consisting of 2 replicate. The treatments consisted of feeding with formulated feed for forty-two days. SLE-supplemented diets to broiler chicks at the inclusion rate of 0% T1 control, Oxytetracycline T2, 5ml T3, 10ml T4, 15ml T5 respectively for six weeks. The parameters assessed were Alanine Aminotransferase (ALT), Asparate Aminotransferase (AST), ALP (Alkaline phosphate). Data obtained were analysed using measures of ANOVA. Results of this study showed that scent leaf extract enhances the liver function of broiler chicken and reduces metabolic stress attributed to the antioxidant properties of bioactive compounds in Ocimum gratissimum. 









24

CHAPTER ONE
INTRODUCTION
1.1	Background of the Study
Poultry production is one of the fastest growing sectors of livestock industry contributing significantly to human nutrition by providing affordable and high quality animal protein (FAO, 2020). Broiler chickens are particularly important because of their rapid growth rate, efficient feed conversion, and economic values (FAO, 2020).
However, poultry farmers face challenges related to disease outbreaks, poor feed efficiency, and the rising ban on synthetic growth promoters due to issues of antibiotic resistance and drug residue in poultry meat (Castanon, 2007, West et al., 2021).
As a result, there is increasing interest in natural growth promoters derived from medicinal plants. Phytogenic feed additives have been reported to improve growth performance, enhance immunity, and reduce disease prevalence in poultry (Ekunseritan et al., 2017). Among these, scent leaf (Ocimum gratissimum) locally known in Nigeria as “Effirin”, is widely used in ethnomedicine and has potential to be used as a feed additive because of its antimicrobial, antioxidant, and anti-inflammatory properties (Akinmoladun et al., 2014; Ezekwusili et al., 2010). 
Phytogenic additives like scent leaf may protect the liver from damage caused by oxidative stress or toxins leading to improved liver enzyme profile. However, the effective inclusion may exert stress on the liver, reflected in elevated levels (Eze et al., 2023). This study is therefore carried out in order to access the effect of Ocimum gratissimum leaf extract as a natural growth promoter on the liver enzymes parameters of broilers fed with it.
1.2	Statement of the Problem
The continuous use of antibiotics as growth promoters in poultry has been restricted globally due to antibiotic resistance residue concerns and consumer dafety issue (Westi et al., 2021). This has created the urgent need for alternative natural feed additives that can improve broiler health and performance without adverse effect.
Scent leaf meal is rich in bioactive compounds that may enhance growth and organ function. However, there is insufficient scientific information on its effect on liver enzyme parameters in broilers.
1.3	Research Question
	Is there any difference in the liver enzyme parameters of broiler fed Ocimum gratissimum leaf extract (SLE) as a natural growth promoter?
1.4	Research Hypothesis
	There is no significant difference in the liver enzyme parameters of broiler fed Ocimum gratissimum leaf extract (SLE) as a natural growth promoter.
1.5	Objective of the Study
	This study was conducted in order to assess the effect of Ocimum gratissimum leaf extract on the liver enzyme parameters of broiler chickens.
1.6	Significance of the Study
	At the end of the study, the result will show the impact of natural herbs in the disease control of broiler which will help to reduce the impact of disease that can affect the liver, thereby increasing the profit of poultry production to the farmers.
1.7	Limitation of the Study
	This study is limited to liver enzymes parameters of broiler fed Ocimum gratissimum leaf extract from 0 – 6 weeks or 0 – 42 days of age.
1.8	Definition of Terms
Scent leaf (Ocimum gratissimum): An aromatic herb with medicinal properties used here as a feed addictive for broiler.
Natural growth promoter: A plant based addictive used to improve growth and health in poultry without synthetic chemicals.
Liver enzyme parameters: Biochemical markers (AST, ALT, ALP) used to assess liver function in poultry.
         




CHAPTER TWO
LITERATURE REVIEW
2.1	Scent Leaf Extract (SLE) as a Natural Growth Promoter
Scent leaf (Ocimum gratissimum) is an aromatic plant commonly used in Nigeria for food seasoning and traditional medicine. The plant is rich in essential oil such as eugenol, thymol, flavonoids, alkanoid, and tannins, which contribute to its antimicrobial, antioxidant, and hepatoprotective activities (Akinmoladun et al., 2014; Ezekwesili et al., 2010). 
When processed into scent leaf meal (SLE) by drying and milling, the plant becomes suitable for incorporation into poultry diets. Studies have shown that SLE supplementation can improve broiler growth, reduce gut pathogen, and enhance haematological indices (Aro et al., 2011; Abonyi et al., 2019).
2.2	Concept of Liver Enzyme Parameters
The liver is one of the most vital organs in poultry, responsible for detoxification, metabolism of nutrient, synthesis of proteins, and regulation of biochemical processes. Because of its central role, the liver is often considered a sensitive indicator of the physiological status of broilers (Kaneko et al., 2008).
Liver enzyme parameters are widely used in poultry studies to evaluate liver health and the impact of dietary treatments. The most common enzyme include:
(i) Asparate Aminotransferase (AST): Plays a role in amino acid metabolism. High levels may indicate hepatocellular on muscle damage. 
(ii) Alamine Aminotransferase (ALT): Involved in protein metabolism and transamination reactions. It is considered a marker of hepatocellular integrity.
(iii) Alkaline Phosphate (ALP): Associated with bone growth and hepatobiliary function variations in ALP activity reflect changes in metabolic activity and liver function.
Monitoring these enzyme activities provides insight into whether feed additives exert beneficial, neutral, or toxic effect on the liver (Gonzalez and Siliva, 2016).              
2.3	Information about Broiler
The broiler chicken, is a fast growing breed, specifically raised for meat production has a fascinating origin tied to the development of modern agriculture. The broiler industry began in the United States in the early 20th century, largely through selective breeding of traditional chicken breeds for rapid growth, high meat yield, and specific qualities like tender texture.
Commercial broiler production became widespread after World War 2, as poultry became a popular affordable protein source. The white Cornish and white Plymouth Rock chickens were among the key breeds initially breed to create broilers with high feed conversion efficiency and robust growth rate.
Since then, the broiler industry has expanded worldwide, with intensive farming practice and advanced genetics continuing to improve growth rates and feed efficiency. Studies on broiler origins reveal an ongoing focus on breeding programmes and genetic research seeking to balance production efficiency with animal welfare and environmental sustainability. The broiler chicken, (Gallus domesticus) that is reproduced and raised explicitly for meat production. Most business broilers arrive at butcher load somewhere in the range of four and seven weeks old enough, albeit more slow developing varieties arrive at butcher load at around 14 weeks old enough. Average broilers have white plumes and yellowish skin.
Broiler or in some cases broiler-fryer is likewise utilised some of the time to allude explicitly to more youthful chickens under 2.0 kilograms as contrasted and the bigger roasters because of broad rearing choice for fast development and the cultivation used to support this, Broiler conduct is changed by the climate, and adjusts as the broiler’s age and bodyweight quickly increment. For instance, the movement of broilers raised outside is at first more noteworthy than broilers raised inside. Yet from about a month and a half old enough, diminishes to similar levels in all groups. Most broilers discover strolling agonizing, as demonstrated by examines utilising pain relieving and mitigating drugs. In one examination, sound birds required 11 seconds to arrange a hindrance course, though faltering birds required 34 seconds. After birds had been treated with canprofen, there was no impact on the speed of the sound birds, notwithstanding, the weak birds presently required just 18 seconds to arrange the course demonstrating that the agony of faltering is soothed by the drug. In self-choice analyses, faltering birds select more medicated feed than non-weak birds prompting the idea that leg issues in broilers.
2.4	Growth promoters and Liver Function in Broilers
Growth promoters are substances used to enhance feed efficiency and growth performance in poultry. Conventional synthetic growth promoters, particularly antibiotics, have been associated with improved productivity but also with public health concerns such as antimicrobial resistance and drug residues in meat (Castanon, 2007).
Natural alternatives, such as phytogenic feed additives are now widely studied. These include herbs spices, and essential oils, which contain bioactive compounds capable of improving digestion, reducing microbial load, and supporting liver is the main detoxification organ, it is often examined in growth promoter studies to confirm safety and efficacy (Onu, 2010).
2.5	Influence of Plant-Based Additives on Liver Enzyme Parameters
Several studies on medicinal plants, have demonstrated their effects on liver enzyme activities in poultry. For instance, (Azadirachta indica) leaf meal was shown to reduce serum AST, and ALT level at moderate inclusion level, suggesting hepatoprotective properties (Esonu et al., 2006). Similarly, garlic and ginger supplementation improved liver health markers by reducing oxidative stress (Onu, 2010). 
The effects of scent leaf meal on liver enzyme has been less studied, but its phyto chemicals, particularly flavonoids and essential oils, have been linked to protective effects against liver damage (Akinmoladun et al., 2014). The antioxidant properties of SLE may help in maintaining normal liver enzyme activities by reducing oxidative stress and improving hepatocellular integrity.
2.6	Research on Scent Leaf Meal and Liver Enzyme in Broilers
Research directly linking SLE to liver enzyme parameters is still emerging. Some available reports indicate that inclusion of Ocimum gratissimum in poultry diets does not significantly elevate liver enzymes suggesting it is safe at moderate dietary levels (Abonyi et al., 2019). Aro et al. (2011) reported improved growth performance in broilers fed diets supplemented with SLE without any signs of liver toxicity.
These findings imply that SLE could serve as a natural growth promoter that supports performance while maintaining healthy liver enzyme levels. However, more detailed investigations are needed particularly at varying inclusion levels, to establish its safety margins and mechanisms of action.
2.7	Effects of Plant-based Feed Additives on Liver Enzyme Parameters
Several studies have investigated the effect of plant-based feed additives on liver enzymes in poultry. Garlic and ginger supplementation have been reported to reduce AST and ALT levels indicating hepatoprotective properties (Onu, 2010). Leaf inclusion at moderate levels did not negatively affect liver enzyme, suggesting its safety (Ojebiyi et al., 2015). Similarly, moringa leaf powder improved antioxidant status without altering liver function (Fasuyi, 2006).
Studies on scent leaf meal are relatively limited but show promising result. Esonu et al. (2006) reported that scent leaf meal improved growth performance without adverse effects on organ weights. Akinmoladun et al. (2016) observed that phytochemicals in scent leaf could protect the liver from oxidative stress.
2.8	Phytogenic Feed Additive in Poultry Production
Phytogenic feed additives, also called phytobiotics or botanicals, are plants derived products such as herbs spices and essential oils that can improve animal performance, their benefits include antimicrobial, antioxidant, and anti-inflammatory activities, as well as improved palatability and digestibility of feed (Windisch et al., 2008). Several medicinal plants have been evaluated in poultry nutrition including garlic (Allium sodium), ginger (Zingiber officinale), neem (Azadiratchta indica) and moringa (Moringa olifera). These plant have been reported to enhance growth performance boost immunity and maintain normal biochemical indices in broilers (Ashraf et al., 2013, Onu, 2010).






CHAPTER THREE
MATERIALS AND METHOD
3.1	Experiment Site
	The experiment was carried out at the Poultry Unit of Agricultural Science Department in Kwara State College of Education, Ilorin.
3.2	Management of the Birds
	Before the arrival of the chicks, the brooding house was thoroughly cleaned and disinfected with morigad and bleach. The feeder and drinker with tray were thoroughly washed with disinfected and then sundried them. The surrounding was kept clean.
3.3	Preparation and Processing of Tested Ingredient
	After the collection of fresh scent leaves from the farm, the leaves were air dried into fine particles. 400g of scent leaves was soaked inside 2 litres of ethanol for 12 hours. The filtration was done by insert a Whatmean No. 1 filter paper inside a funnel for the filtration.


3.4	Experiment Diets and Birds
A total of one hundred and five birds (105) were used for the project. They were divided into 31 cages and the birds were feed adlibtium with formulated feed for forty-two days.
The birds were randomly allocated to five treatment groups and two replicate in a complete randomized design (CRD).
Scent leaf extract (SLE) and oxytetracycline were added to their water using the same concentration but different rates or levels per treatment. It was added to their water at the rate of 0ml, 2.5ml of oxytet, 5ml. 10ml and 15 ml per litre of water in the treatment.







[bookmark: _GoBack]3.5	Experimental Diet
Table 1: The nutritional composition / diet contain the following components:
	Ingredients
	Quantity
	T1
	T2
	T3
	T4
	T5

	Maize
	46
	O Negative
	Oxytet 2.5ml
	5ml/litre SLE
	10ml/litre SLE
	15ml/litre SLE

	Ground cake (GNC)
	17
	
	
	
	
	

	Soya bean meal
	19
	
	
	
	
	

	Corn bran meal
	4
	
	
	
	
	

	Wheat 
	8
	
	
	
	
	

	Fish meal 
	2.15
	
	
	
	
	

	Limestone 
	1
	
	
	
	
	

	Broiler premix 
	0.25
	
	
	
	
	

	Salt 
	0.25
	
	
	
	
	

	Lysine 
	0.1
	
	
	
	
	

	Methionine 
	0.25
	
	
	
	
	

	Bone meal 
	2
	
	
	
	
	

	Total
	100%
	
	
	
	
	



3.6	Vaccination
The vaccination of the birds was done by following the vaccination programme. A vaccine of two hundred dose was diluted with two litres of water and was administered orally at the rate of fifty six militre of diluted vaccine was was administered to each cage. First dose of Gombro vaccine was administered on the first week of Gombro was administered on the third week. Second dose of Gombro was administered on the third week. Second dose of lasota vaccine was administered on the fourth week of the experiment.
The fifth and sixth week of the experiment they rested for vaccination.
3.7	Parameters Measured
1. Water Intake: Record of water taken by the birds was taken on a daily basis. This is done by subtracting the left-over from the initial to determine the water intake.    
2. Feed Intake: Feed taken by the birds were recorded on a daily basis. The feed intake was determined by subtracting the initial feed given from the left-over.
3. Weight Gain: The body weight of each replicate was measured at the start of the study with an average weight of thirty-three gram (33g) and then once in a week.

3.8	Liver Enzyme Parameters
Aspartate amino transferase (AST)
AST is involved in gluconeogenesis in the liver and intermediate metabolism. The liver, heart, kidneys, muscles, brain and blood cells can all contain AST. Although it is most frequently detected in the liver, ALT can also be discovered in plasma and other bodily organs. According to the degree odf hepatocellular damage brought on by toxic substances, viral infections, or other liver damage causing factors, liver tissues release AST and ALT into the bloodstream.
Alkaline phosphate (ALP)
The enzyme known as alkaline phosphate (ALP) is responsible for catalyzing the dephosphorylation of several essential proteins and nucleic acids. Thus, ALP activities invariably coincide with a wide spectrum of physiological and pathological processes, making it a crucial biomarker in clinical and industrial applications. To address point of care testing needs and enhance sensitivity and selectivity in diverse biological setting, a multitude of ALP assays and immunoassay techniques have been thoroughly examined. The first thoroughly summary of current development in all the main ALP-targeting and reporting assay schemes, such as colorimetric, fluorometric, electrochemical, and chemiluminescene approaches.
Alanine amino transferase (ALT)
The enzyme alanine aminotransferase (ALT) helps the body metabolise nitrogen in cells and promotes the process of liver gluconeogenesis by converting alanine and a-ketoglutarate into pyruvate and glutamate. Men’s normal blood ALT levels vary from 27.0 to 17.3 iu/l, while women’s normal blood ALT levels range from 17.7 to 11.2 iu/l. It has been demonstrated that measuring the amount of ALT in human serum is a useful biomarker to liver function.
Similar to ALT, aspartate aminotransferase (AST) is enzyme that is present in nearly all bodily tissues but is lacking in bone. Serum glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT) are other names of these enzymes in heart cells, muscle tissue and red blood cell.

Bilirubin
Serum bilirubin is a primary tetraphymole molecule found in gastric juice is bilirubin, which is produced when hemoglobin (Hb) breaks down. It has a yellow hue. After going through several stages of breakdown, the free bilirubin bonds with albumin and travels via the blood to the liver. Although bilirubin measurement is available, it has not gained wider utility. In most cases, a total bilirubin assay suffices for LET, but fractionation may be required in isolated increases in bilirubin and neonatal jaundice. 
Gamma Glutanyl Transferase (GGT)
Gamma-glutanyltransferase (GGT) is a frequent used marker of liver damage and an indicator of alcohol intake. Advances in these fields and our understanding of its physiological in reducing oxidative stress by breaking down extracellular glutathione and providing the cells with amino acids that make it up have both increased in recent years. Conditions such as obstructive liver disease, heavy alcohol consumption, and the use of medications that stimulate enzymes boost blood GGT and increase the generation of free radicals and the danger of glutathione depletion. Nevertheless, the product of the GGT reaction may increase the production of the free radicals, particularly when iron is present. Determining the correlation between serum GGT and coronary heart disease risk has also advanced significantly.
Tprotein – a-fetoprotein (AFP)
As a tumor-related fetal protein, albuminoid proteins are referred to as AfP (a-fetoprotein) as a target indicator increased AfP concentrations are linked to several disease, including the liver cancer. The development of rapid, highly sensitive, and selective techniques is necessary to enable early detection at trace quantities. Because of this, a number of biosensing platforms have been created. One of the most efficient techniques is emerging, new optical biosensors optical detection is superior to other techniques because it can see the target marker without the need for expensive instrument. Thus, this research elucidate the role that these innovative biosensors play in the critical early detection of AfP, which is required for the diagnosis of cancer.
3.9	Data Analysis / Statistical Analysis
The data obtained in the study was subjected to analysis of variance (ANOVA) using Statistical Package System Software (1999) and where differences exist between means Duncan’s multiple range test was used to separate the means.
Liver sample was collected at the end of the forty-two days experiment. This liver was placed inside a plain tube and formaline was added, the sample was taken to laboratory in an iced pack container for liver analysis.          
          

                









CHAPTER FOUR
RESULTS AND DISCUSSION
4.1	Results
Table 2:	Liver Enzyme Constituents of Broiler Fed Supplemented Ocimum gratissimum Leaf Extract (SLE)

	Parameters
	T1
(O Neg.)
	T2
(Oxytet)
	T3
(SLE 5ml)
	T4
(SLE 10ml)
	T5
(SLE 15ml)

	AST (/l)
	87.295a
	70.68b
	66.41d
	67.34c
	56.80c

	ALT (/l)
	30.780b
	35.290a
	26.335d
	25.875e
	27.665c

	ALP (/l)
	266.065b
	345.2850a
	241.665c
	206.600e
	211.490d


  
[Means with different superscripts along the row are significant different (p<0.05)].

The table 1 shows the effect of Ocimum gratissimum leaf extract on liver enzyme parameters of broiler fed as natural growth promoters. The parameters show significant difference across the treatments. In AST, there is reduction in the value at T3, T4 and T5 compared to T1 (0. neg) and T2 (Oxytet). The progressive reduction from T3 to T5 indicates improvement in liver function and reduced hepatic stress according to Tietz et al. (2018). In ALP, it increased from T1 and T2 decreased at T3 and T4 with a minor rise at T5. Within the normal range 7.56 u/l, at ALT levels were normal liver enzyme activity, this agrees with Tietz et al. (2018) and the WHO (2012). In Alp, it increased from T1 and T2 and reduced steadily through T3, T4 and T5. This indicates an initial rise followed by a progressive reduction. It improves liver condition. 
4.2	Discussion
The study investigates the impact of scent leaf extract (Ocimum gratissimum) at varying levels (T3 – T5) compared to no supplementation (T1) and oxytetracycline (T2_ on liver enzymes AST, ALT, and ALP in broilers over six weeks. The liver enzymes reflect on liver metabolic state and overall health. T1 (control) baseline value for comparison, reflecting normal activity without intervention. 
AST (Aspartate Aminotransferase). The AST level was highest at T1 and T2 then decreased steadily at T3, T4 and T5. Although all values were normal progressive reduction from T3 to T5 indicates improvement in liver function and reduced hepatic stress according to Tietz et al. (2018). 
ALT (Alanine Aminotransferase). The ALT level at T1 increased slightly to T2 and then decreased at T3 and T4, with a minor rise at T5 all value remained with the normal range 7.56u/l showing normal liver enzyme activity and stable hepatocellular function as reported by Tietz et al. (2018) and World Health Organisation (2012). 
ALP (Alkaline Phosphate). ALP level increased from T1 to T2, then decreased gradually at T3, T4 and T5. The value were above the normal. The steady decline after T2 indicates a progressive improvement in liver function and recovery from hepatic stress according to Tietz et al. (2018). 
    







CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION.
5.1	Summary
This experiment was carried out at Kwara State College of Education to determine the effect of scent leaf extract (SLE) on the liver enzymes of broiler chicks. A total of 105 day old chicks were randomly allocated into 5 treatments in a completely randomised design experiment. The treatment consisted of supplemented diets to broiler at the inclusion rate of control (T1), T2, T3, T4 and T5 of Ocimum gratissimum which were fed adlibitum with scent leaf extract that is incorporated into their drinking water as antibiotics. At the end of the six weeks feeding, three birds were selected from each treatment for blood samples were collected from the wing vein. Samples were placed into plain test tubes allowed not to clot and centrifuged at 3000 pm for 10 minutes to obtain serum.
The results revealed that AST (Asperate Aminotransferase) and ALP Alkaline phosphate level initially elevated, indicating increased enzyme activity that may be associated with hepatic stress. However, these values show a progressive reduction across the treatment periods. At ALT levels show that there were higher significantly normal physiological. 
5.2	Conclusion
The overall results showed a progressive improvement in liver function across treatment. The AST and ALP levels and the stable ALT values indicate that the treatments had no harmful effect on the liver and instead supported normal hepatic activity and recovery from stress.   
5.3	Recommendation
It is therefore recommended that poultry farmers may introduce the use of scent leaf (Ocimum gratissimum) extrat as a natural growth promoter in broilers. 
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