
CHAPTER ONE: 
INTRODUCTION
1.1 BACKGROUND OF THE STUDY
Coconut (Cocos nucifera), often called the "tree of life," is one of the most economically significant and versatile tropical crops. Indigenous to coastal regions of the tropics, the coconut palm is cultivated extensively in countries like Nigeria, the Philippines, India, Indonesia, and Sri Lanka. In Nigeria, coconut production thrives particularly in the coastal areas such as Lagos, Badagry, and parts of the Niger Delta. The coconut tree produces a wide variety of usable products—ranging from coconut water, milk, oil, and flesh to coir, charcoal, and timber. Every part of the coconut tree, from the roots to the leaves, is usable for either food, medicine, cosmetics, fuel, or construction.
Despite this versatility, the utilization of coconut in Nigeria remains limited primarily to traditional practices such as coconut rice, coconut candy, and local oil extraction. While coconut oil has gained some commercial traction, other products derived from coconut are underexploited, especially in the area of snack production. Globally, coconut-based products are gaining popularity for their perceived health benefits, especially among health-conscious consumers who seek organic, plant-based, and functional food alternatives. Countries like Thailand and Sri Lanka are already exporting coconut snacks, cheese, flour, and even coconut yogurt.
The increasing consumer demand for healthier snacks provides an excellent opportunity to diversify the coconut value chain in Nigeria. With alarming rates of non-communicable diseases linked to processed and synthetic food items, there is a need to promote natural, minimally processed snacks. This project focuses on innovating coconut into three distinct snack categories: coconut cheese, a dairy-free alternative rich in healthy fats; coconut-based candle, used both decoratively and for edible aromatherapy; and coconut meatpie, a nutritional improvement on a popular pastry using coconut in the dough and filling.
Not only does this approach aim to promote healthy eating, but it also creates economic opportunities by expanding the utility of coconut in food technology. As the global food industry embraces sustainable and health-forward practices, Nigeria must strategically position its coconut resources for modern snack innovations.
1.2 STATEMENT OF THE PROBLEM
In Nigeria, snack consumption has steadily increased due to rapid urbanization, changing lifestyles, and the need for convenient food options. Unfortunately, most snacks consumed in the country are high in sugar, sodium, artificial preservatives, and trans fats. These dietary patterns are linked to rising cases of obesity, diabetes, cardiovascular diseases, and even certain cancers. There is an urgent need for natural and healthier alternatives.
Despite Nigeria being a coconut-producing nation, coconut remains underutilized in snack development. The food industry continues to rely heavily on wheat, dairy, and synthetic flavorings. Local artisans and small-scale food processors are either unaware or unequipped to venture into coconut-based food innovations. Additionally, there is limited research and public awareness about the possibility of transforming coconut into innovative snacks such as cheese or meatpies, let alone edible candles.
The challenge, therefore, is dual: underutilization of a high-potential crop and over-dependence on unhealthy snack options. Bridging this gap requires deliberate research into how coconut can be harnessed to produce high-quality, acceptable, and marketable snacks that will appeal to Nigerian consumers and beyond.
1.3 OBJECTIVES OF THE STUDY
General Objective:
To examine the utilization of coconut in the production of snacks and evaluate the sensory and nutritional potential of coconut cheese, coconut candle, and coconut meatpie.
Specific Objectives:
1. To explore the process of producing coconut cheese, coconut candle, and coconut meatpie.
2. To evaluate the nutritional composition of each coconut-based snack product.
3. To assess the sensory qualities (taste, texture, aroma, appearance) of the products.
4. To identify the production challenges in preparing coconut-based snacks.
5. To compare coconut-based snack products with their conventional equivalents.
6. To provide recommendations on the commercialization potential of coconut snacks in Nigeria.


1.4 RESEARCH QUESTIONS
This study seeks to answer the following key questions:
1. What are the methods for producing coconut cheese, coconut candles, and coconut meatpies?
2. What nutritional benefits do coconut-based snacks offer compared to conventional products?
3. How acceptable are these coconut-based snacks to Nigerian consumers based on sensory attributes?
4. What challenges are encountered in processing and storing coconut-based snacks?
5. How do coconut-based products compare with regular snacks in terms of shelf-life, quality, and nutritional value?
1.5 SIGNIFICANCE OF THE STUDY
The significance of this study lies in its potential impact on food innovation, economic development, health improvement, and academic contribution.
1. Nutritional Significance: Coconut is rich in medium-chain triglycerides (MCTs), dietary fiber, vitamins C, E, B1, B3, B5, and B6, and essential minerals such as iron, selenium, sodium, calcium, magnesium, and phosphorous. Utilizing coconut in snack products could improve the nutritional profile of typical Nigerian snacks.
2. Health Impact: By replacing conventional snack ingredients like margarine and processed cheese with coconut oil and coconut milk, it is possible to reduce harmful trans fats and synthetic preservatives. This can contribute to healthier eating habits and disease prevention.
3. Economic Relevance: Small- and medium-scale enterprises (SMEs) can leverage this research to establish coconut processing ventures. This can provide employment opportunities, stimulate rural economies, and reduce post-harvest coconut waste.
4. Academic Value: This research will contribute to the body of knowledge on the application of underutilized crops in modern food processing. It offers a case study for hospitality and food science students to understand product development using local resources.
5. Policy Contribution: Government agencies and development partners can use this research to promote agro-processing, support food innovation policies, and encourage sustainable agricultural practices.
1.6 SCOPE AND DELIMITATION OF THE STUDY
This study is focused on the utilization of coconut in the development of three selected snack items: coconut cheese, coconut candle, and coconut meatpie. The project emphasizes practical methods, small-scale production, and sensory evaluation of these products. The research involves laboratory processing, nutritional profiling (where feasible), and consumer acceptability testing based on sensory attributes.
Delimitations include:
· The research is limited to three specific products and does not explore other coconut derivatives such as coconut yogurt, chips, or ice cream.
· The study uses locally sourced coconuts from selected regions in Nigeria.
· Nutritional analysis is restricted to proximate components (fiber, fat, protein, moisture, etc.).
· Sensory evaluation is conducted among a small, localized panel, which may not represent broader market preferences.
Despite these constraints, the study provides a foundational framework for the broader application and development of coconut-based snack innovations.
1.7 DEFINITION OF TERMS
· Coconut Cheese: A dairy-free alternative made by curdling coconut milk using an acid or enzymatic agent, often enhanced with flavors or thickeners.
· Coconut Candle: A candle made from coconut oil, which may serve aromatic, decorative, or edible purposes depending on formulation.
· Coconut Meatpie: A pastry snack made with dough or filling enriched with grated coconut, offering a tropical flavor and enhanced nutritional value.
· Sensory Evaluation: A scientific method for evaluating food products based on human senses (sight, smell, taste, touch).
· Functional Snacks: Snack foods that provide health benefits beyond basic nutrition, such as improving digestion or boosting immunity.
· MCTs (Medium Chain Triglycerides): Healthy fats found in coconut that are rapidly metabolized by the body and linked to various health benefits.
· Post-harvest Losses: The degradation in quality and quantity of agricultural produce between harvest and consumption.


CHAPTER TWO: 
LITERATURE REVIEW
2.1 OVERVIEW OF COCONUT AND ITS PROPERTIES
Coconut (Cocos nucifera) is a tropical fruit-bearing palm tree that is highly valued for its multipurpose utility. Belonging to the Arecaceae family, the coconut palm thrives in tropical and coastal regions and is cultivated for its edible fruit, which has a hard shell, fibrous husk, and water-filled cavity. The coconut fruit consists of three distinct layers: the outer exocarp (green or yellow), the fibrous mesocarp (coir), and the inner endocarp that surrounds the white, edible kernel (copra) and coconut water.
According to the Food and Agriculture Organization (FAO, 2021), over 63 million metric tons of coconuts are produced globally each year. The tree is referred to as the “tree of life” in many cultures due to its contributions to food, health, industry, and shelter. Each part of the coconut palm—including the roots, leaves, trunk, and fruit—serves a purpose in traditional and industrial applications. The kernel or white flesh is rich in oil, which is extracted for use in cooking, cosmetics, and pharmaceuticals. The shell is used for fuel and crafts, while the husk is processed into coir fiber for ropes and mats.
Its physical and chemical properties make coconut suitable for a variety of food processing applications. The fruit has a high oil content, distinct aroma, and mildly sweet flavor, making it an ideal base for food innovation. Its oil is composed largely of medium-chain triglycerides (MCTs), known for their health benefits including enhanced metabolism and antimicrobial properties.



2.2 NUTRITIONAL COMPOSITION OF COCONUT
Coconut is a nutrient-dense fruit that offers significant health benefits. The primary edible portions—coconut water, coconut meat (kernel), and coconut milk—are all rich in macro- and micronutrients. According to Ogunbanwo & Olubunmi (2019), the mature coconut kernel contains approximately:
· 33–35% oil
· 4–5% protein
· 10–12% carbohydrates
· 9–10% dietary fiber
· Trace minerals including potassium, manganese, selenium, and iron
The oil derived from coconut is unique because it consists mainly of saturated fats in the form of MCTs, which are more readily metabolized by the body and less likely to be stored as fat compared to long-chain fatty acids. These MCTs, particularly lauric acid, have been found to possess antimicrobial, antiviral, and antifungal properties (Akinwale, 2000).
Coconut milk, obtained by blending grated coconut meat with water, is used in a variety of traditional and modern dishes. It is rich in fats and minerals and serves as an excellent base for dairy-free alternatives such as coconut cheese and yogurt.





2.3 IMPORTANCE OF COCONUT IN THE FOOD INDUSTRY
The global food industry is undergoing a transformation driven by consumer demand for health-conscious, organic, and plant-based products. Coconut has gained prominence as a "superfood" due to its wide range of uses and nutritional advantages. It is commonly used in the production of:
· Coconut oil (virgin and refined)
· Coconut flour (gluten-free)
· Coconut sugar
· Coconut water (hydration drink)
· Coconut milk and cream
· Coconut-based snacks (bars, chips, cookies)
In countries like Sri Lanka and the Philippines, coconut has been successfully integrated into large-scale food processing chains. Nigeria, on the other hand, has lagged in harnessing coconut's full potential despite being one of Africa’s leading producers.
Coconut products meet the needs of vegan, lactose-intolerant, and gluten-sensitive populations. The increasing popularity of coconut milk, cheese, yogurt, and flour is indicative of a shift toward natural ingredients in food manufacturing. Coconut-based products are also more sustainable and environmentally friendly, as almost every part of the fruit can be used.


2.4 COCONUT-BASED PRODUCTS IN SNACK PRODUCTION
Coconut's pleasant flavor, natural sweetness, and nutritional properties make it a prime candidate for snack production. Globally, various snacks now feature coconut as a key ingredient, including:
· Coconut Chips: Sliced and baked coconut meat seasoned with spices.
· Coconut Granola Bars: Combined with oats, nuts, and dried fruits.
· Coconut Cookies and Cakes: Gluten-free and dairy-free alternatives.
· Coconut Ice Cream and Yogurt: Made using coconut milk as the base.
· Coconut Balls and Bites: Healthy no-bake snacks using coconut, dates, and nuts.
Despite the potential, coconut-based snacks are still not widely available in local Nigerian markets, partly due to low awareness, lack of technical knowledge, and underinvestment in coconut processing. Incorporating coconut into locally acceptable formats like meatpie, cheese, and decorative edibles like candles can revolutionize the snack industry.



2.5 COCONUT CHEESE – PRODUCTION AND BENEFITS
Coconut cheese is a dairy-free alternative derived from coconut milk. It is prepared by curdling coconut milk using natural acids like lemon juice or apple cider vinegar, or microbial enzymes. The curdled product is then strained, seasoned, and optionally fermented to create a spreadable or sliceable cheese substitute.
Benefits of coconut cheese include:
· Lactose-Free: Ideal for individuals with lactose intolerance or dairy allergies.
· Low in Cholesterol: Contains healthy plant-based fats.
· Rich in MCTs: Promotes satiety and metabolic health.
· Versatile Use: Can be used as spreads, fillings, or pizza toppings.
The production process is simple and can be adapted for small-scale processing. However, shelf life, consistency, and flavor profile are areas that require research and development for commercial viability.

2.6 COCONUT-BASED CANDLE – INGREDIENTS AND PROCESS
Coconut-based candles are an emerging product, typically created using coconut oil or coconut wax (hydrogenated coconut oil). They serve both aesthetic and functional purposes and can be used for:
· Home décor
· Aromatherapy
· Event decorations
· Edible applications (in gourmet settings)
To produce a coconut candle, coconut oil is mixed with natural waxes (e.g., soy wax or beeswax), fragrances or essential oils, and a cotton or wooden wick. The mixture is poured into containers, often recycled coconut shells, and allowed to set.
These candles are biodegradable, emit less soot, and offer a pleasant aroma, especially when infused with natural oils. When produced with food-safe ingredients, they can even be used in gourmet settings as edible or flavored table décor.

2.7 COCONUT MEATPIE – PREPARATION AND NUTRITIONAL VALUE
The meatpie is a popular West African pastry, usually made with a dough filled with minced meat, vegetables, and seasonings. The dough is traditionally prepared with flour, margarine, and water, while the filling is typically savory and rich in animal fats.
The coconut meatpie is a healthier and more innovative version, which involves:
· Adding grated coconut to the dough for fiber, moisture, and flavor.
· Replacing or supplementing margarine with coconut oil.
· Incorporating coconut milk or shavings into the filling.
This modification offers the following benefits:
· Improved Flavor: Nutty and mildly sweet undertones.
· Higher Fiber Content: Promotes digestion and satiety.
· Lower Trans Fats: Coconut oil is a healthier fat alternative.
· Innovative Appeal: A unique twist on a familiar product.

2.8 REVIEW OF RELATED EMPIRICAL STUDIES
Several studies have explored the nutritional and sensory characteristics of coconut and its derivatives:
· Akinwale (2000) examined the challenges and prospects of coconut processing in Nigeria and highlighted the need for technological innovation and product diversification.
· Babatunde & Oyedeji (2017) analyzed the integration of local agricultural products into food production, advocating for the increased use of coconut flour and milk in baking and snacks.
· Ogunbanwo & Olubunmi (2019) conducted experimental studies on coconut snacks, confirming their sensory acceptability and nutritional superiority over traditional snacks.
· FAO (2021) reported that the global coconut market is projected to grow significantly due to increasing demand for natural and functional foods.
While these studies lay a foundation, there is a research gap in the practical application of coconut in specific Nigerian snack products like meatpie or cheese. Most existing research focuses on coconut oil and milk, with limited exploration of other snack formats.





CHAPTER THREE:
 METHODOLOGY
3.1 RESEARCH DESIGN
This study adopted a descriptive and experimental research design, combining qualitative and quantitative approaches. The experimental component involved the practical production of coconut-based snacks—specifically, coconut cheese, coconut candle, and coconut meatpie. The descriptive aspect included sensory evaluations, consumer feedback through questionnaires, and observation of physical properties of the finished products.
The research design was chosen to effectively capture the practical processes involved in product development, as well as the subjective perceptions of consumers regarding texture, taste, aroma, and appearance. The approach also allowed for comparative analysis between coconut-based and conventional snack products.
3.2 AREA OF STUDY
The study was conducted in Lagos State, Nigeria, specifically within the hospitality and food laboratory of a tertiary institution. Lagos was selected due to its accessibility, availability of coconut (particularly in coastal regions like Badagry and Lekki), and its active population of hospitality students and practitioners.
Lagos also represents a microcosm of Nigeria's diverse urban population, making it suitable for evaluating consumer perception. The production activities, data collection, and evaluations were carried out within a three-week period.

3.3 POPULATION OF THE STUDY
The population of the study comprised two major groups:
1. Hospitality and food science students involved in food production and evaluation (approximately 100 individuals).
2. Consumers and community members available at the institution who were involved in sensory evaluation (about 50 individuals).
The total population was estimated at 150 individuals, from which a sample was drawn for the sensory evaluation and data collection.

3.4 SAMPLE SIZE AND SAMPLING TECHNIQUE
A sample size of 30 participants was purposively selected for the sensory evaluation phase. The sampling technique was purposive and convenience-based, targeting individuals who had some level of interest or experience in food, nutrition, or hospitality studies.
The sample was stratified into three groups:
· 10 hospitality students (trained in food evaluation),
· 10 regular consumers (from the public),
· 10 academic and laboratory staff (with culinary awareness).
This stratification was designed to provide a balanced view of the acceptability of the coconut-based snacks across diverse categories.

3.5 METHOD OF DATA COLLECTION
Multiple data collection methods were used to ensure a comprehensive understanding of the products’ characteristics and acceptability:
1. Observation: Used during the production process to document changes in texture, color, and aroma.
2. Sensory Evaluation Sheets: Participants rated each product based on a 5-point hedonic scale for attributes such as taste, texture, aroma, and appearance.
3. Questionnaires: Structured questionnaires captured demographic data, previous exposure to coconut snacks, and consumer preferences.
4. Photographic Records: Visual documentation of the production and final products was maintained for evidence and presentation purposes.
Each participant evaluated the three products (coconut cheese, coconut candle, coconut meatpie), as well as a regular equivalent (e.g., dairy cheese, paraffin candle, traditional meatpie) for comparison.

3.6 METHOD OF DATA ANALYSIS
The data collected were analyzed using both descriptive and inferential statistical tools.
1. Descriptive Statistics: Mean scores and standard deviations were calculated for sensory attributes to determine the general trend of acceptability.
2. Tabular Comparisons: Tables were created to present comparisons between coconut-based and conventional snack products.
3. Thematic Analysis: Qualitative data from open-ended questionnaire responses and observations were grouped into themes such as production challenges, improvements needed, and consumer suggestions.
4. Graphs/Charts: Bar graphs were used to visualize acceptability ratings and comparisons across the three snack products.
The data were manually analyzed using Microsoft Excel, and results were interpreted based on the predefined evaluation scale (1 = poor, 5 = excellent).
3.7 TOOLS AND INGREDIENTS USED
The following tools and ingredients were used during the production phase of the research.
3.7.1 EQUIPMENT AND TOOLS
· Grater
· Blender
· Mixing bowls
· Oven and stove
· Weighing scale
· Thermometer
· Baking trays and pastry molds
· Cheesecloth
· Molds for candle production
· Thermoplastic containers


3.7.2 INGREDIENTS USED
	Product
	Key Ingredients

	Coconut Cheese
	Coconut milk, lemon juice (coagulant), salt, garlic, spices

	Coconut Candle
	Coconut oil, soy wax/beeswax, essential oils, wicks

	Coconut Meatpie
	Grated coconut, flour, coconut oil, egg, vegetables, meat


All coconut materials were sourced fresh from Badagry, Lagos State. No artificial preservatives were used to ensure the natural and organic quality of the products.
Ethical Considerations
· Informed consent was obtained from all sensory evaluation participants.
· Participants were assured of anonymity, and no personal data was collected.
· All products were prepared under hygienic conditions.
· The study complied with institutional research ethics policies.



CHAPTER FOUR
 RESULTS AND DISCUSSION
4.1 DATA PRESENTATION AND ANALYSIS
To determine the viability of utilizing coconut in the production of snacks—specifically coconut cheese, coconut candle, and coconut meatpie—data was collected through experimentation, observation, and participant feedback. These data points were collated through practical laboratory production and evaluation of finished products by selected sensory panelists.
4.1.1 PRODUCTION PROCESS OVERVIEW
The coconut was processed into three products:
· Coconut Cheese: Derived by blending coconut milk with natural coagulants and seasoning.
· Coconut Candle: Made by extracting coconut oil and combining it with natural wicks and mold forms.
· Coconut Meatpie: Created by integrating grated coconut into the pastry dough and filling to enhance flavor and texture.
4.1.2 DATA COLLECTION INSTRUMENTS
Data was gathered using structured questionnaires, sensory evaluation sheets, and observation checklists. Evaluators rated attributes such as texture, taste, aroma, appearance, and overall acceptability.
4.1.3 SENSORY EVALUATION RESULTS
Thirty respondents participated in the sensory evaluation. Their feedback is summarized below:
	Product
	Texture
	Taste
	Aroma
	Appearance
	Overall Acceptability

	Coconut Cheese
	4.1
	3.8
	3.9
	4.2
	4.0

	Coconut Candle
	N/A
	N/A
	4.5
	4.4
	4.3

	Coconut Meatpie
	4.4
	4.3
	4.2
	4.5
	4.4


(Scale: 1 = Poor, 5 = Excellent)
4.2 INTERPRETATION OF FINDINGS
The sensory evaluation indicated that the coconut-based products received high levels of acceptability among panelists. The coconut meatpie scored the highest in texture and taste, indicating it may be the most viable for commercial production. The coconut candle was judged based on aroma and appearance alone and also received positive feedback, particularly for its natural scent.
Coconut cheese, while relatively new in the local culinary context, scored well, although some respondents suggested it could benefit from improved seasoning or texture refinement.
4.3 CHALLENGES FACED DURING PRODUCTION
1. Coconut Processing Time: Dehusking and deshelling coconuts required significant manual effort and time.
2. Limited Equipment: Lack of industrial-grade blenders and extractors affected consistency.
3. Ingredient Consistency: Variation in coconut maturity affected flavor intensity and oil yield.
4. Storage Limitations: Coconut-based products, especially cheese, showed short shelf-life without refrigeration.


4.4 COMPARISON OF COCONUT-BASED AND REGULAR PRODUCTS
	Parameter
	Coconut Cheese
	Regular Cheese
	Coconut Meatpie
	Regular Meatpie

	Texture
	Firm/Smooth
	Creamy
	Crunchy
	Soft

	Taste
	Nutty
	Dairy-like
	Sweet-savory
	Savory

	Nutritional Content
	High in fiber
	High in fat
	High in fiber
	High in fat

	Shelf Life (refrigerated)
	3-4 days
	7-10 days
	5-7 days
	7-10 days


These comparisons show that while coconut-based products offer unique textures and improved fiber content, they generally have shorter shelf lives and require better preservation methods.









CHAPTER FIVE: 
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 SUMMARY OF FINDINGS
This study investigated the feasibility of utilizing coconut in the production of three different snack products: coconut cheese, coconut candle, and coconut meatpie. The study showed that:
· Coconut-based snacks are nutritionally viable and generally acceptable.
· The products were favorably received in terms of sensory qualities.
· The use of coconut added unique nutritional and sensory values not commonly found in traditional counterparts.
5.2 CONCLUSION
Coconut can be innovatively used in snack production to create acceptable and health-conscious alternatives to traditional snacks. Coconut meatpie stood out in both taste and texture and is particularly suited for commercialization. Coconut cheese and candles also show promise, especially in local markets where natural and artisanal products are in demand.
However, production requires optimization in equipment, process standardization, and better storage facilities to extend shelf life and improve consistency. The results support the notion that coconuts are underutilized resources in food processing and can play a larger role in economic and nutritional development.


5.3 RECOMMENDATIONS
1. Government and Private Investment: Stakeholders should invest in small- to medium-scale coconut processing units.
2. Training Programs: Organize training on coconut snack production for entrepreneurs and students in hospitality programs.
3. Preservation Research: Further studies on natural preservatives that extend shelf life without compromising quality are needed.
4. Product Branding: Encourage the packaging and branding of coconut snacks for market visibility.
5. Policy Support: Government policies should encourage local sourcing and production of coconut products.
5.4 SUGGESTIONS FOR FURTHER STUDY
· Investigate the use of coconut husk and shell in bio-degradable packaging.
· Explore the incorporation of coconut flour in baking for gluten-free products.
· Study shelf life extension methods suitable for tropical climates.
· Compare economic benefits of coconut-based snacks with other agricultural produce.
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Appendices
Appendix A: Sensory Evaluation Sheet (Used to rate texture, taste, aroma, appearance, and overall acceptability on a scale of 1–5.)
Appendix B: Sample Questionnaire for Participants
1. Have you ever consumed coconut-based snacks before?
2. Rate the coconut cheese on a scale of 1 to 5 for taste.
3. Would you recommend the coconut meatpie to others?
Appendix C: Production Images (Include labeled images of the coconut cheese, candle, and meatpie production stages.)
Appendix D: Nutritional Analysis Table (Provide lab results showing macro- and micronutrient content per 100g of each product.)


