     CHAPTER ONE
    INTRODUCTION 
Broiler production is a key component of the poultry industry, providing a substantial source of animal protein worldwide. The rapid growth and high feed conversion efficiency of broilers make them integral to meeting the rising demand for poultry meat (Omede et al., 2017). 
However, managing broiler health is challenging due to their susceptibility to various infectious diseases, environmental stressors, and other factors that can compromise immune function, leading to decreased productivity (Emami et al., 2020). These challenges have driven research into alternatives to conventional growth promoters and antibiotics, with particular interest in natural feed additives that may enhance broiler immunity.
Scent leaf (Ocimum gratissimum), a medicinal herb used in traditional African and Asian medicine, has attracted attention due to its rich phytochemical composition, including essential oils, alkaloids, flavonoids, tannins, and phenolic compounds. Studies suggest that these compounds have various pharmacological effects, including antimicrobial, antioxidant, and immunomodulatory properties, which may support health and immunity in poultry (Oyedeji & Afolayan, 2021; Hassan et al., 2020). Given these benefits, scent leaf holds promise as a potential natural feed additive to promote immunity and productivity in broilers.
In broiler chickens, immunoglobulins play a key role in immune defense by identifying and neutralizing pathogens. Improved immunoglobulin levels, particularly IgG and IgM, indicate enhanced immune response and disease resistance, which are vital for maintaining health and productivity (Chowdhury et al., 2018). However, research into the use of scent leaf meal in poultry diets, specifically its impact on immunoglobulin levels, is limited. This study aims to investigate the effects of graded levels of scent leaf meal on broiler immunoglobulin levels over a six-week feeding period, contributing to knowledge on its efficacy as a natural feed additive in poultry.
 Statement of the Problem
The routine use of antibiotics in poultry has raised public health concerns, as it contributes to antibiotic-resistant bacteria that threaten human health (WHO, 2019). Additionally, consumer demand for organic poultry products free from synthetic additives is on the rise. These issues highlight the need for safe, natural alternatives that support broiler immunity without compromising productivity.
Despite the reported benefits of scent leaf's bioactive compounds, limited research has examined its effects on immunoglobulin levels in broilers. Understanding the influence of scent leaf meal on immune function, specifically its effect on immunoglobulin levels, could provide poultry producers with a sustainable and natural feed additive option.
Objectives of the Study
The main objective of this study is to investigate the effect of graded levels of scent leaf meal on immunoglobulin levels in broilers over a six-week feeding period. 
Research Questions
1. How does scent leaf meal at different levels affect immunoglobulin levels in broilers?
2. What impact does scent leaf meal have on immunoglobulin levels in broilers?
3. What is the optimal inclusion level of scent leaf meal that enhances immunoglobulin levels in broilers?
Hypotheses
Null Hypothesis (H0): Graded levels of scent leaf meal do not significantly affect the immunoglobulin levels of broilers.
Alternative Hypothesis (H1): Graded levels of scent leaf meal have a significant effect on immunoglobulin levels in broilers.
Significance of the Study
This study will contribute valuable information to the fields of animal nutrition and poultry production by exploring scent leaf as a natural feed additive. An increase in broiler immunoglobulin levels through natural supplementation could help improve immunity and reduce disease incidence, ultimately enhancing productivity 
The study will be of interest to poultry farmers, animal nutritionists, and researchers seeking alternatives to synthetic additives, supporting a shift towards sustainable poultry production practices. Findings may also encourage further research into the benefits of other plant-based feed additives in poultry nutrition.
Scope and Limitation of the Study
This study focuses on the effects of graded levels of scent leaf meal on immunoglobulin levels in broilers over six weeks, using immunoglobulin levels as a measure of immune response. Other health indicators are outside the scope of this study. Additionally, factors such as breed type, environmental conditions, and scent leaf cultivation practices could limit the generalizability of findings.
Definition of Terms
Broilers: Chickens specifically raised for meat production.
Immunoglobulins: Proteins that function as antibodies within the immune system.
IgG and IgM: Types of immunoglobulins involved in immune response.

Scent Leaf (Ocimum gratissimum): A medicinal plant known for its antimicrobial, antioxidant, and immunomodulatory properties.
Feed Additive: A substance added to animal feed to enhance growth, health, or production efficiency.














         CHAPTER TWO
LITERATURE REVIEW
Immune System of Broilers and the Role of Immunoglobulins
Broilers rely on a strong immune system to defend against pathogens, which is crucial for their health, growth, and productivity. Immunoglobulins, or antibodies, play a central role in the immune system by identifying and neutralizing foreign substances. In poultry, the main immunoglobulins are immunoglobulin G (IgG), immunoglobulin M (IgM), and immunoglobulin A (IgA), each with specific functions:
IgG: The most abundant immunoglobulin in broiler serum, IgG is essential for long-term immunity and resistance to bacterial and viral infections, making it a key marker of immune health in poultry (Sjaastad et al., 2016).
IgM: IgM is the first antibody produced in response to an infection and is critical for the initial immune response against pathogens, particularly during early infection stages (Tizard, 2018).
IgA: Found primarily on mucosal surfaces, IgA provides localized protection in areas such as the gut, respiratory, and urogenital tracts, where pathogens often enter (Kaiser, 2010). Higher immunoglobulin levels are associated with stronger immune responses, better disease resistance, and improved overall health in broilers (Chowdhury et al., 2018). Measuring changes in IgG, IgM, and IgA levels can provide insights into how different feed additives, like scent leaf, impact broiler immunity.
Natural Feed Additives in Poultry Production
To improve broiler growth, health, and feed efficiency, poultry diets often include feed additives. For decades, antibiotics have been used as growth promoters due to their antimicrobial effects, which reduce pathogenic bacteria and enhance nutrient absorption (Emami et al., 2020). However, long-term antibiotic use has raised concerns about antibiotic resistance, sparking interest in alternative feed additives that promote broiler health without contributing to antibiotic resistance (World Health Organization [WHO], 2019).
Herbal Feed Additives
Herbs, spices, and other plant-based additives, commonly referred to as phytogenic feed additives or phytobiotics, are becoming popular as natural alternatives in poultry nutrition. These additives contain bioactive compounds such as flavonoids, alkaloids, tannins, and essential oils, which exhibit antioxidant, antimicrobial, and immunomodulatory effects (Oloruntola et al., 2018). These properties support gut health, improve immune function, and can lead to better feed conversion rates (Windisch et al., 2008).

Studies on Herbal Feed Additives in Broilers
Various herbs, including garlic, ginger, thyme, and oregano, have been shown to positively impact broiler immunity and performance. For instance, garlic and ginger are reported to improve immune responses and reduce infection susceptibility due to their antimicrobial and antioxidant properties (Toghyani et al., 2010). Thyme and oregano, known for their gut health benefits, have been observed to enhance immune function and feed efficiency, contributing to improved growth and productivity in broilers (Fotea et al., 2019).
 Scent Leaf (Ocimum gratissimum) as a Natural Feed Additive
Scent leaf, commonly known as African basil, is a tropical plant in the Lamiaceae family widely used in traditional medicine for its therapeutic properties. The phytochemical profile of scent leaf includes essential oils, flavonoids, tannins, alkaloids, and phenolic compounds, which may make it an effective natural feed additive for poultry (Oyedeji & Afolayan, 2021).
Phytochemical Components of Scent Leaf
The phytochemicals in scent leaf are responsible for its health benefits. Key compounds include eugenol and thymol, which are essential oils with strong antimicrobial properties. Flavonoids and phenolic compounds contribute antioxidant effects that help reduce oxidative stress and support immune health in broilers (Hassan et al., 2020; Akinmoladun et al., 2016).
Health Benefits of Scent Leaf in Broilers
Scent leaf has been studied for its antimicrobial, antioxidant, and immunomodulatory properties, which support its use as a natural additive in poultry feed:
Antimicrobial Properties: The essential oils in scent leaf can inhibit the growth of common poultry pathogens, including Escherichia coli and Salmonella. This antimicrobial effect supports gut health by reducing harmful bacteria and promoting a balanced microbial population, which is beneficial for broiler immunity and growth (Oyedeji & Afolayan, 2021).
Antioxidant Properties: The antioxidants in scent leaf, such as flavonoids and phenolic compounds, help neutralize free radicals, reducing oxidative stress in broilers. Oxidative stress is a common issue in intensive poultry production, where it can weaken immune function and impact growth. Antioxidants in scent leaf may improve broiler resilience to environmental stressors, supporting health and productivity (Akinmoladun et al., 2016).
Immunomodulatory Properties: Scent leaf has been reported to enhance immune function by increasing antibody production, particularly IgG and IgM. These immunoglobulins are critical for protecting broilers from infections, and higher levels may result in greater resistance to diseases. Studies on herbal immunomodulators indicate that the immunological benefits of plants like scent leaf may improve immune responses in broilers (Toghyani et al., 2010; Oloruntola et al., 2018).
Previous Research on Scent Leaf in Broiler Diets
Research on scent leaf in poultry diets has yielded promising results. Oloruntola et al. (2018) found that broilers fed diets containing scent leaf meal showed improvements in immune parameters and a reduction in pathogenic bacteria. The study concluded that scent leaf’s bioactive compounds could enhance broiler health and growth performance.
In a similar study, Akinmoladun et al. (2016) observed that broilers fed with scent leaf exhibited increased immunoglobulin levels, indicating improved immune function. Additionally, scent leaf was reported to reduce lipid peroxidation levels, which is indicative of its antioxidant effect in protecting cells from oxidative stress. These findings suggest that scent leaf may offer a natural solution to enhance immunity and growth in broilers, especially as an alternative to synthetic antibiotics and growth promoters.
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