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ABSTRACT
This study focuses on the coconut Flour and the health factors from the indigenous benefiting from the crop. The coconut palm tree Cocos Nucifera was introduced by the Portuguese in the region in the 7th century. The crop is considered as the tree of life, because of its many uses. The introduction of the plant was expected to benefit the local community.  However, this has not been the case and poverty continues to loom despite the many products that acquire from the crop. The purpose of this study was therefore to produce assorted snacks from coconut flour. In tropical regions, coconut is the tree of great significance it provides millions of people with food, employment and business opportunities. The fruit is referred to as miracle fruit due to its inherent rich profile of macro and micro nutrients for human nutrition and health. Different products such as coconut water, milk, raw kernel, oil and desiccated coconut are commercially processed. Coconut flour is a byproduct of coconut meal left over after processing. Being a rich source of dietary fibre and protein it has found numerous applications in different functional food. Coconut flour can be successfully incorporated into various food products, such as bakery, extruded products, snacks and sweets. It has antidiabetic and anticancer effects, prevents cardiovascular diseases, and improves immune function coconut flour is also gluten free and its nutritional composition is quite comparable to that of wheat flour gluten free and viable option for the people with celiac diseases. In this paper, we summarized the present use of coconut flour. There is an apparent need to convert the food processing by products into functional ingredients in order to implement their environment friendly and efficient utilization.
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CHAPTER ONE
INTRODUCTION 
1.1	BACKGROUND TO THE STUDY
	Coconut (Cocos nucifera) is a highly versatile tropical fruit that plays a significant role in both food systems and non-food applications. Its components—coconut water, milk, oil, flesh, and husk—are widely utilized in various industries ranging from culinary to cosmetics and construction. In the food sector, coconut's natural sweetness, high fiber content, and rich flavor have made it an attractive ingredient in snack production. The global shift toward functional foods has further increased the demand for coconut-based products such as coconut cheese, candies, and meat pies, which are being appreciated for their health-promoting qualities and unique taste (Agboola et al., 2022).
One of the most notable nutritional properties of coconut is its high concentration of medium-chain triglycerides (MCTs). MCTs are known to be metabolized more quickly by the body compared to long-chain fatty acids, providing an immediate source of energy while promoting fat oxidation and weight management (Gunathilake et al., 2023). This makes coconut an ideal candidate for the development of healthy snacks, particularly for individuals seeking low-carb, high-energy alternatives. Moreover, its fiber content supports digestion and satiety, adding functional value to snack items.
Coconut cheese has emerged as a viable plant-based alternative to dairy cheese, addressing the needs of vegan consumers and individuals with lactose intolerance. Derived primarily from coconut milk, this cheese can be fermented or solidified using stabilizers and has been reported to possess desirable sensory characteristics. Odugbemi et al. (2023) noted that coconut cheese exhibited excellent mouthfeel and flavor, and was well accepted during sensory evaluation tests. This product not only provides a dairy-free substitute but also enhances nutritional intake due to the presence of beneficial fats and minerals inherent in coconut milk.
Coconut candies are another innovative use of coconut meat and milk in the snack industry. Traditionally made by combining grated coconut with sugar or natural sweeteners, these candies are widely consumed across cultures and are now being reimagined with functional ingredients such as ginger and turmeric to boost their health value (Bassey & Ebong, 2022). Beyond their appealing taste and texture, coconut candies offer a shelf-stable option for healthy snacking and are gaining popularity among consumers seeking clean-label, preservative-free treats.
In the realm of baked snacks, coconut is increasingly being incorporated into pastries such as meat pies. Coconut oil, when used as a substitute for traditional fats like margarine or butter, can improve the lipid profile of these products while enhancing their flavor (Idowu et al., 2022). Furthermore, adding grated coconut or coconut flour to the filling or crust introduces dietary fiber and a unique texture, making the snack more appealing to health-conscious consumers. These modifications are especially relevant in addressing rising concerns about trans fats and cardiovascular health.
Consumer studies show strong interest in coconut-based snacks, particularly among urban populations who prioritize wellness and sustainability. According to Nwachukwu and Umeadi (2023), over 70% of surveyed consumers in Nigerian metropolitan areas expressed a preference for snacks containing natural coconut ingredients, citing both taste and perceived health benefits. This indicates a viable market for coconut-enhanced products and suggests a growing acceptance of coconut as a primary ingredient in mainstream snack items.
More than 70% of the world production directly or indirectly contributes to the nutrition of local households, while the other remaining amount is only used in industrial applications. Coconut consumption can come in different ways for instance, in India, coconut is consumed in the form of the raw kernels, tender nuts, coconut oil, copra (the dried flesh of the nut and desiccated coconuts, while in Nigeria, coconut milk is an ingredient to make coconut rice. It is important to note that meals which are made from coconut meat or kernel can be high in fat, fibre and other nutrient. Therefore it may help in reducing the nutrient deficiencies that are associated with staple foods that contain predominantly starch which are consumed in many developing countries. Asides from being a source of food, it helps create job opportunities for those living along coastal region (Danyo, 2020).
	Despite these promising developments, there remain challenges in the broader adoption of coconut in snack production. These include a lack of standardized processing techniques, limited shelf-life studies for certain coconut-based snacks, and insufficient awareness among small-scale producers regarding the economic potential of coconut innovations (Okeke et al., 2021). Therefore, further research, policy support, and investment in product development are necessary to unlock the full potential of coconut-based snacks in both local and international markets.
1.2	STATEMENT OF THE PROBLEM
	Despite the growing interest in coconut-based food products, there remains limited research on the effective integration of coconut into mainstream snack categories such as cheese alternatives, candies, and baked items like meat pies. While coconut is widely acknowledged for its nutritional and functional properties—including its richness in medium-chain triglycerides (MCTs), fiber, and antioxidants—its application in snack development is still underexplored (Gunathilake et al., 2023). This gap has hindered the innovation of snack products that leverage coconut’s full potential in both flavor and health benefits.
Many small- and medium-scale food producers face technical challenges when incorporating coconut into snack formulations. These challenges include a lack of standardized processing techniques, poor product consistency, and inadequate knowledge of how to stabilize coconut-based ingredients to ensure a longer shelf life (Agboola et al., 2022). Without clear guidelines or technological support, producers often rely on traditional methods that limit scalability and product appeal, particularly in competitive markets that demand both quality and innovation.
Furthermore, while some coconut-based snacks are available in cottage industries and local markets, they have not yet been fully developed or commercialized for broader consumption. Key barriers include minimal investment in research and development, low consumer awareness of the nutritional advantages of coconut-based snacks, and weak marketing infrastructure (Okeke et al., 2021). As a result, these products remain underrepresented in both domestic and international snack sectors.
In addition, there is a significant lack of empirical data on consumer acceptance of coconut-enhanced snacks. Understanding consumer preferences, taste profiles, and willingness to pay for such products is essential for guiding successful formulation and marketing strategies (Nwachukwu & Umeadi, 2023). Similarly, nutritional evaluations of coconut-infused snacks—particularly in terms of fiber enrichment, healthy fat content, and glycemic response—are crucial to verify their classification as functional or health-promoting foods.
This study therefore aims to investigate how coconut can be effectively utilized in the production of coconut cheese, coconut candies, and coconut-infused meat pies. It seeks to explore optimal processing methods, evaluate sensory and nutritional quality, and assess consumer perceptions of these products. Addressing these gaps can contribute significantly to the diversification of healthy snack options and enhance the value-added use of coconut in food innovation (Uzoho & Bamidele, 2023).
1.3	OBJECTIVES OF THE STUDY
The general objectives of this study is to examine the utilization of coconut in the production of snacks. The primary objectives are;
1. To find out the various ways in which coconut can be used to produce different types of confessionaries.
2. To compare the nutritional and functional properties of coconut flour with commonly used staple flour.
3. To find the sensory evaluation of coconut flour and the normal flour.
1.4	RESEARCH QUESTIONS
1. What are the various ways in which coconut flour can be produced?
2. What are the nutritional and functional properties of coconut flour?
3. What are the sensory evaluation method, to adopt for coconut flour?
1.5	SIGNIFICANCE OF THE STUDY
	To enlighten people on the use of coconut to make different snacks and oil. Snacks food consumption has increased as a result of urbanization and modernization. However, most of the snacks contained high amount of fats, sugar, and salts and least amount of dietary fiber which can be caused by health problems. Due to that the consumer demand of healthy snacks is increasing. Therefore, snack crackers can be considered as one of the most desirable snack due to their good eating quality and superior nutritional properties.

1.6	SCOPE OF THE STUDY 
	This study will focus on the use of coconut in the production of snacks, but not limited to chips, cookies, and granolas. It will cover the following aspects:
- Nutritional analysis of coconut-based snacks compared to conventional snacks.
- Evaluation of processing techniques for incorporating coconut into snacks.
- Consumer preference and sensory evaluation of coconut-based snacks.
- Market analysis to determine the potential demand and positioning of coconut-based snacks.
1.7	LIMITATION OF THE STUDY
The study may encounter several limitations, including:
1. Limited Access to Resources: Availability of high-quality coconut and advanced processing equipment may be restricted, impacting the consistency of product development.
2. Consumer Bias: Sensory evaluation and consumer acceptance studies might be influenced by participants' preconceived notions about coconut-based products.
3. Shelf Life Testing: Comprehensive shelf life testing requires extended time periods, which may not be fully covered within the study's timeframe.
4. Market Dynamics: The snack market is highly dynamic, and consumer preferences can change rapidly, potentially affecting the relevance of the study findings over time.
1.8	DEFINITIONS OF TERMS
Monocotyledon: Any plant whose seedlings typically have one seed leaf, thereby belonging to the taxonomic monocots.
Meal: Food that is prepared and eaten usually at specific time and usually in a comparatively large quantity.
Hygiene: Those conditions and practices that promotes and preserve health, cleanliness.
Plantation: A large farm, estate or area of land designated for agricultural growth often includes housing for owner and workers.
Consumers: Those individuals who use goods or services to satisfy their individual needs and desires, rather than to resell or use them as raw materials 
ISO: International Organisation for Standardization 
Labeling: The use of textual information on a products package to instruct and to inform those who interact with the product.
Packaging: The materials in which objects are wrapped or contained before being conveyed or sold in economic sense, packaging is industrial and marketing techniques for containing, protecting, identifying and facilitating the sale and distribution of products.
Structural Packaging: The look or appearance of a container for containing products.
Standout: Attractive look or presence 


CHAPTER TWO
LITERATURE REVIEW
2.1	INTRODUCTION
	Coconut (Cocos nucifera) has gained increasing attention in food science and nutrition due to its rich composition of bioactive compounds and essential nutrients. It is a good source of dietary fiber, medium-chain triglycerides (MCTs), and vital minerals such as potassium, magnesium, and iron, which support cardiovascular health, muscle function, and energy metabolism (Gunathilake et al., 2023). These characteristics make coconut a functional ingredient in the development of health-oriented food products, particularly snacks that aim to combine taste with nutritional value.
In addition to its nutritional profile, coconut has demonstrated notable antimicrobial and antioxidant properties. These are primarily attributed to compounds found in coconut oil and coconut meat, such as lauric acid, caprylic acid, and phenolic compounds. According to Anyaegbu and Musa (2022), these antimicrobial components can inhibit the growth of foodborne pathogens and spoilage organisms, which contributes to extended shelf life and improved food safety. This functional quality is especially beneficial in snack production, where shelf stability is a key concern for manufacturers.
Several studies have also explored the incorporation of coconut derivatives in snack formulations, such as coconut flour in baked goods and coconut milk in dairy alternatives. These studies report not only enhanced nutritional quality but also improved texture and flavor profiles when coconut is used (Agboola et al., 2022). The growing consumer demand for plant-based, gluten-free, and allergen-friendly products further supports the inclusion of coconut in innovative snack products like coconut cheese, candies, and meat pies. Overall, the literature suggests a strong scientific basis for expanding coconut’s use in value-added snack development.
	Coconut was once maligned by dietitians. Take coconut milk, for instance, which is made from the liquid from the grated meat. One cup has 552 calories and 57 grams (g) of fat (yes, you read that right). What’s more, nearly 90 percent of that fat (50 g) is saturated fat. Although coconuts themselves haven’t changed, our use of coconuts has evolved over the last decade. No longer is it found only in sugary piña coladas and candy bars. We cook with coconut oil and put it in our coffee, add shredded coconut to oatmeal, blend frozen sheets of coconut in smoothies, sip coconut water to hydrate, and even slather the oil on our hair and skin.
CULTIVATION
Coconut palms are normally cultivated in hot and wet tropical climates. They need year round warmth and moisture to grow well and fruit. Coconut palms are hard to establish in dry climates, and cannot grow there without frequent irrigation; in drought conditions, the new leaves do not open well, and older leaves may become desiccated; fruit also tends to be shed.
2.2	WHAT ARE THE POTENTIAL HEALTH BENEFITS OF COCONUT.
Coconut is a highly nutritious tropical fruit known for its unique fat composition, particularly its high content of medium-chain triglycerides (MCTs). Unlike long-chain fatty acids found in most oils, MCTs are rapidly absorbed and transported directly to the liver, where they are used as a quick source of energy or converted into ketones (Gunathilake et al., 2023). This metabolic pathway is associated with increased energy expenditure and improved fat oxidation, making coconut-based products particularly appealing for individuals seeking to manage their weight or boost physical performance.
In addition to its metabolic benefits, coconut supports digestive health due to its significant fiber content, especially when consumed as coconut meat or flour. Dietary fiber promotes regular bowel movements, supports a healthy gut microbiome, and may reduce the risk of colon-related diseases (Agboola et al., 2022). Furthermore, the low glycemic index of coconut-based ingredients helps regulate blood sugar levels by slowing down glucose absorption, which can be beneficial for individuals with or at risk of type 2 diabetes (Uzoho & Bamidele, 2023).
Coconut also exhibits antimicrobial and immune-supporting properties, largely due to the presence of lauric acid—a type of MCT that can inhibit the growth of bacteria, viruses, and fungi. Anyaegbu and Musa (2022) found that coconut oil and extracts demonstrated effective antimicrobial activity against common foodborne pathogens, suggesting a potential role in enhancing food safety and immune resilience. These properties are particularly valuable in the development of shelf-stable snacks and natural food preservatives.
Moreover, coconut water—a byproduct often consumed as a beverage—offers significant hydration benefits due to its rich supply of natural electrolytes such as potassium, magnesium, and sodium. These minerals are essential for maintaining fluid balance, nerve function, and muscle contractions, making coconut water a healthy alternative to artificially flavored sports drinks (Idowu et al., 2022). Overall, the nutritional and functional qualities of coconut make it a valuable ingredient in both health foods and functional snacks.
2.3	USES OF COCONUT
The coconut palm is grown throughout the tropics for decoration, as well as for its many culinary and nonculinary uses; virtually every part of the coconut palm can be used by humans in some manner and has significant economic value. Coconuts' versatility is sometimes noted in its naming. In Sanskrit, it is kalpavriksha ("the tree which provides all the necessities of life"). In the Malay language, it is pokokseribuguna ("the tree of a thousand uses"). In the Philippines, the coconut is commonly called the "tree of life". It is one of the most useful trees in the world.
COCONUT OIL: have lots of options, depending on what you want to use it for. Mainly, you can buy virgin or refined coconut oil. Unrefined virgin coconut oil can be used to cook in temps up to 350 degrees Fahrenheit (F) and can applied to your skin and hair.  Refined coconut oil has a higher smoking point, so you can use it to cook food up to 400 degrees F. It also doesn’t have the telltale tropical smell and flavor that virgin coconut oil does, making it a better neutral cooking oil.
COCONUT MILK: Coconut milk can be bought in a can, and you have the option of full- or reduced-fat, depending on your dietary goals. Make sure that the brand you buy is free of added ingredients. Ideally, coconut milk contains just coconut and water.
COCONUT WATER: Coconut water is dependent on the maturity of the coconut fruit. It is higher in immature fruit but as the fruit matures, the coconut water gradually absorbed into the meat and the meat solidifies more. Coconut water is found to contain numerous amount of both macro and micro nutrients. The main macronutrients are the soluble sugar such as sucrose, glucose and fructose, proteins water (95.5%) and little amount of oil which makes the coconut water to have low energy value of 44kcalli (Thampan and Rethinam 2020).
	According to Loki and Rajamohan (2021) the micro components are majorly inorganic ions such as k (2q0 mg %), Na (42mg%), Ca (44mg%), mg (10mg%), p (9.2mg%) Fife (2021) reported that coconut water contains vitamin C which could vary from 20-40mg which helps in reducing the rate of oxidation but at a limited rate due to the small quantity. Coconut water also contains vitamins from group B, including nicotinic acids pantothenic acids, biotin, riboflavin, folic acid trace amount of thiamine and pyridoxine.
	Coconut water might be applicable for rehydration due to its electrolytes content such as potassium and sodium. It also has applications as a growth medium for certain microorganisms such as acetobaterxylinum as medicine in the management of certain disease such as high blood pressure, and as a biocatalyst which helps in the synthesis of proteins (Prades et al (2012); Nari, 2020).
COCONUT FLOUR: Is obtained by drying, expelling and or removing the oil or milk from the mature coconut kernel or meat. The kernel can be pared (removal of the external brown coat) or un-pared. The flour is usually bland in taste but is a good source dietary fiber (Itossain et al., 2016). According to Trinidad et al (2019), coconut flour contains about 60g dietary fiber. This was found to be utmost double that of wheat bran and 4 times that of oat bran (Ramaswamy, 2014). Coconut flour is different from other types of flours particularly because it does not contain phytic acid as well-known plant anti nutrient commonly found in grain flours that inhibits the absorption of some micro nutrients such as iron (Ramaswamy, 2020).
PROCESSING OF COCONUT FLOUR
	Coconuts which are to be used for coconut flour production should be harvested when they are completely matured. This can be observed when the skin has turned mostly brown. At this state, it will also enhance maximum oil and coconut residue recovery (NARI, 2013).
The production of coconut flour according to Igbadul (2020) showed that the coconut fruits are de-shelled to have access to the coconut meat or kernels. The brown coat surrounding the kernel is them carefully removed using a knife. This is called paring (PCA, 2020). The pared nuts are then sliced into about 10mm sizes and washed in water. This is followed by drying and cooling. They further be subjected to grinding using a powerful electric grinder after which the oil extraction process is carried out using the screw press method. The residue obtained after the completion of this procedure is re-dried in oven at 600c for 30min. this is then followed by milling and packaging of the flour. This procedures coconut flour that is high in protein and can be used as a partial substitute for wheat in the making of baked food products (Ramaswamy, 2020).
2.4	MACRO COMPOSITION OF COCONUT FLOUR
	Coconut flour composition varies based on the extraction methods that are applied. This can significantly affect the retention of components such as the amount of fats that will remain in the final product (Gunathilak et al., 2020). According to Philippine coconut authority (2021) coconut flour contains per 100g; 12.6% protein, 13.0% fibers, 9.2% of fat, 13.7% sugars, 8.2% ash and 4.2% moisture. In another study, laiQioc and Vothi (2020) reported that coconut flour contains 6.1% moisture, 1.15% ash, 5.8% protein, 29.8% fat, 37.3% carbohydrate and 19.8% crude fiber.
	The macronutrient composition of coconut and other commonly used staple flours shows that coconut flour provide higher energy (429Kcal/100g) in comparison to wheat, cassava and maize flours which supplies 364kcal/100g, 38kcal/100g and 364 kcal/100g respectively. This is strongly related to the high fat content of coconut flour (14.2g/100g) as compared to low fat  content of the staple flours (<6g/100g USDA, 2020)n. this clearly differs  from 21% fat content of coconut flour that was reported by aaunathilake et al (2021).
TABLE OF MACRO NUTRIENT OF COCONUT FLOURS, WHEAT FLOURS, CASSAVA FLOUR AND MAIZE FLOUR (USDA 2020)
	Nutrient
	Coconut flour
	Wheat flour
	Cassava flour
	Maize flour

	Energy (kcal)
	429
	364
	380
	364

	Protein (g)
	14.3
	10.3
	0
	8.8

	Total fat (g)
	14.2
	0.9
	0
	5.1

	Carbohydrate (g)
	57.1
	76.3
	92.5
	73.4

	Total dietary fiber (g)
	35.7
	2.7
	7.5
	8.4

	Total sugars (g)
	14..3
	0.3
	0
	0


Source: Field Survey, 2025.

2.5	NUTRITIONAL COMPOSITION OF COCONUT FLOUR 
	Coconut protein component is majorly categorized into three fractions namely albumins, globulins and glutelins it is important to know that the amino acid composition in each of these fractions differs. The amino acids composition of glutelins and globulins are quite similar but the amino acids absolute value is higher in globulins than in glutelins. The nutritional composition of coconut flour is particularly valued for its high fiber content, moderate protein levels, and beneficial fats. Here’s an overview of its macronutrient and micronutrient content per 100 grams (values can vary slightly depending on the source):
Macronutrient Composition
1. Calories:  
   - Approximately 350–400 kcal  
   Coconut flour is calorie-dense due to its fat and carbohydrate content, but it is also high in fiber, which can make it more satiating compared to other flours.
2. Carbohydrates:
   - Total Carbohydrates: 60–65 g  
   - Dietary Fiber: 35–40 g  
   The high fiber content of coconut flour contributes to its low glycemic index and digestive benefits. It aids in improving gut health and controlling blood sugar levels (Agboola et al., 2022).
3. Protein:
   - Protein Content: 18–20 g  
   Coconut flour provides a moderate amount of protein, which is important for muscle repair, growth, and overall body functions. However, it is not a complete protein, as it lacks some essential amino acids (Gunathilake et al., 2023).
4. Fat:
   - Total Fat: 8–12 g  
   - Saturated Fat: Predominantly saturated fats (about 6–8 g), mainly consisting of medium-chain triglycerides (MCTs) like lauric acid. MCTs are metabolized differently than other fats and can provide quick energy and may support weight management.
Micronutrient Composition
1. Vitamins:
   - Vitamin E (Alpha-Tocopherol): Coconut flour is a source of vitamin E, an antioxidant that supports skin health and protects cells from oxidative damage.
   - B-Vitamins: Coconut flour contains small amounts of various B-vitamins like B1 (Thiamine), B3 (Niacin), B5 (Pantothenic acid), and B9 (Folate), which play roles in metabolism and energy production.
2. Minerals:
   - Iron: Approximately 5–7 mg, which helps in red blood cell production and oxygen transport.
   - Magnesium: Around 90–100 mg, essential for nerve function, muscle relaxation, and bone health.
   - Potassium: About 500–600 mg, a vital mineral for fluid balance, nerve function, and muscle contractions.
   - Calcium: Typically 20–30 mg, supporting bone health and muscle function.
3. Antioxidants:
   - Phenolic Compounds: Coconut flour contains phenolic compounds that provide antioxidant activity, potentially contributing to its anti-inflammatory and health-promoting properties.
TABLE 2.2 AMINO ACID COMPOSITION OF COCONUT FLOUR (gram/100gram of protein (Agboola et al., 2022; Gunathilake et al., 2023)
	Amino acids
	Coconut flour Agboola et al., 2022
	Coconut Flour Gunathilake et al., 2023

	Isoleucine 
	4.2
	3.6

	Leucine 
	7.4
	8.1

	Lysine
	4.7
	3.1


Source: Field Survey, 2025.
Gunathilake et al., 2023 reported that coconut flour is gluten free.  Therefore, it may be suitable for individuals who develop allergicreaction upon the consumption of gluten rich foods. Coconut flour contains medium chain fatty acids which are mostly saturated but has no Trans fats and cholesterol. 



























CHAPTER THREE
RESAERCH METHODOLOGY
3.0	INTRODUCTION
This chapter presents the methods adopted by the researcher in carrying out the research work. This chapter also contains source of data, instruments used for data collection and techniques for data analysis.
3.1	RESEARCH DESIGN
The nature of research and objective of study is to determine the utilization of coconut in production of assorted snacks. Few respondents were selected for an in-depth study. This has prompt me to adopt the use of experimental research to obtain the information
3.2	AREA STUDY 
The study was carried out within the Kwara State Polytechnic where the major respondents were selected.
3.3 LOCATION OF THE STUDY 
The study will be conducted in a metropolitan area with diverse culinary practices, such as Ilorin Kwara State Nigeria. Ilorin is chosen due to its rich cultural diversity and varied food preferences, making it an ideal location to evaluate the acceptance and utilization of coconut-based snacks.
3.4	TARGET POPULATION
The total population use for this study is 50 respondents were randomly selected which consist of lecturers and students (10 lecturers and 40 students).
3.5	SAMPLING TECHNIQUES 
Experimental method: this is the method which involves putting things into practical, however, the research will be able to achieve their objective with response on the practical carried out in their research work. The research work will be made clearly to the researchers through the use of utilization of coconut in production of assorted snacks with reference to production of coconut Chips, Candies and Meat pie. 

FLOWCHART OF PROCESSING COCONUT FLOUR
 (
Shelling 
Coconut kernel
Removal of brown coat
Mature coconut
Slicing 
Washing with water
Drying 
Cooling 
Grinding  
Extraction of Oil  
Drying of Residue  
Milling   
)
























3.6	DATA COLLECTION
The researcher make use of primary and secondary data to get the necessary information for this project. 
	The instruments used for primary data is: 
Questionnaire 
QUESTIONNAIRE: are employed to gather data from other primary sources where interview cannot be successfully employed. It is especially developed to gather authoritative information from selected sample through a medium of a well constructed questions.
The questionnaires: is divided into two section A deals with the personal data of the respondents while the section B contain question on effective purchasing planning. The question were prepared in such a way to facilitate easy filling to express the opinion freely while the close one also used in some section requiring the respondent to choose from two or more opposing answers.
3.7 VALIDITY & LIABILITY
The validity of using questionnaire depends on the investigation power of saving to remind the respondent of each item to help to ensure response to some items for all case and to keep the investigator collecting only the exceptional or unusually fact particular to the question. the questionnaire to be use must be designed validity enough to enable the respondents to give a total facts about the question being asked, so also the responses derived from the respondent must be valid so that the interview will be able to base line opinion on the data collected.
3.8 INSTRUMENT RELIABILITY
Reliability on the other hand is that how realization the data gathered from the respondents is that is the data collected must be tabulated and interpreted and also easy to analysis the interviewer should also make some observation during the course of study so that the data collected will be reliable.
3.9 DATA ANALYSIS & PRESENTATION
The process of analyzing data was initiated after collecting all the filled questionnaires from the field. Data processing was conducted before any data analysis. The data preparation process considered of checking; editing, and coding of collected questionnaires checking was done to ensure that all questions in the questionnaires were completely filled by the respondents without omissions.
	Data analysis was conducted using percentages, chi-squares for analyzing the data.
3.10	RESEARCH METHOD
COCONUT RECIPE
	Coconut is a great and healthy fruits, no part of the coconut is a waste. The sweet coconut water is so refreshing you can chew the sweet coconut meat on its own or eat with bread, you can grind the coconut and extract milk which you can drink on its own or use to prepare some delicious Nigeria rice recipes. From coconut milk you can get coconut oil, the chaff from coconut is also useful; it is use in the making snack.
RECIPE OF TESTED COCONUT FLOUR FOR MEAT PIE
CONTROL WHICH IS 100% OF PLAIN FLOUR
MEAT PIE
ITEM								QUANTITY  
· Flour							500g
· Margarine						250g
· Salt 							½ teaspoon 
· Water 							2 cups 
· Baking powder 					¼ teaspoon 
METHOD
· Sieve flour in a bowl
· Add salt and margarine and baking powder
· Mix together until it looks like bread crumbs
· Add water
· Knead it and allow to rest
· Before use
MEAT PIE FILLING
ITEM 							QUANTITY 
· Minced meat 						150g 
· Oil 							3 table spoon 
· Carrot							1 big 
· Red pepper 						Small piece 
· Green bell pepper 					Small piece
· Plain flour 						1 table spoon 
· Thyme, curry powder 				1 teaspoon each 
· Cube 							1 stock 
· Onion 							½ bulb 
· Potatoes 						4 pieces
METHODS 
· Scrape the carrot wash and diced
· Wash the potato, peel and dice
· Chop the onions, chill pepper, green pepper
· Boil the potato and carrot until its tender
· Turn in a colander to drain out the water
· Mix the flour with water until a paste is achieved
· Place the pan on heat add oil
· When hot add the chopped onions fry for 1 minute\
· Add the minced beef and fry till pale
· Add carrot and potato and stir
· Add stock cube, thyme, curry, salt
· Add the chopped pepper, add the thickener stir and cover to simmer for half a minute
· Stir and set aside  to cool down completely 
MEAT PIE 70-30
70% of plain flour and 30% of coconut flour
RECIPE
ITEMS							QUANTITY
· Flour 							700g 
· Coconut flour 					300g 
· Margarine 						500g 
· Salt 							½ teaspoon 
· Water 							2 cups 
· Baking powder 					¼ teaspoon 
· Coconut milk 					50mis 
· 1 egg (for sealing and glazing)
FOR THE COCONUT MEAT PIE FILLING
ITEMS 							QUANTITY
· Minced meat 						150g 
· Coconut oil 						3tablespoons 
· Coconut milk 					½ cup 
· Carrot 						1 
· Potatoes 						4 pieces
· Red pepper 						Small piece
· Green bell pepper 					Small piece
· Plain flour 						1 tablespoon 
· Thyme and curry 					1teaspoon 
· Cube 							1 stock 
· Onion 							½ bulb

METHOD FOR PREPARING THE COCONUT MEAT PIE FILLING
· Wash, peel and dice the potatoes
· Wash, peel the carrot and dice
· In a pot add water and pour the already diced potato and carrot and bring to boil
· Pour the coconut oil into a clean dry pot and set on the stove to heat up
· Add chopped onions and fry for 1 minutes
· Add the minced beef and fry till pale, add the already drained carrot and potato and stir
· Add the stock cube, thyme curry, salt and stir
· Add the chopped red and green pepper and the thickener, stir, cover and leave to simmer for half a minutes, stir and set aside to cool down.
THE COCONUT MEAT PIE DOUGH
· Sieve the plain flour into a clean bowl
· Add coconut flour & All purpose flour baking powder and salt mix well
· Add the butter in small scoops
· Gently rub the butter into the flour till the mixture feels like crumbs
· Add water and the coconut milk, mix and knead till a ball dough is formed
· Knead well, cover and set aside to rest for 10-15 minutes
· Beat, egg and set aside
CUT FILL, FOLD, CLOSE AND BAKE
· After 10-15 minutes, knead the dough again till very smooth
· Roll out the dough to about 5mm thickness
· Cut with the cutter, rub the beaten egg around the inside of the edge of the circular dough
· Scoop some filling into the center
· Close and seal
· Place in an oven tray rub some butter and dust with flour
· Rub the egg on the coconut meat pies
· Bake in a preheated oven at 170oc
COCONUT MEAT PIE 50% 50% 
ITEMS							QUANTITY 
· Coconut flour 					50% of flour 50%
· Flour 							250g 
· Coconut flour 					250g 
· Margarine 						250g 
· Water							½ tea spoon cups 



COCONUT MEAT PIE 100% OF COCONUT FLOUR
RECIPE
ITEMS 							QUANTITY
· Coconut flour 					250g
· Margarine 						125gg
· Salt 							¼ teaspoon
· Baking powder 					1/8 teaspoon 
· 1 egg for sealing and glazing
· Water 							1 cup
· Coconut milk 					25mis 
METHOD 
· Add coconut flour in  a bowl, baking powder and salt mix well
· Add the butter  into the flour till the mixture  feels like crumbs
· Add water and the coconut milk, mix and knead till a ball dough is formed
· Knead well, cover and set aside to rest for 10-15minutes
· Beat, egg and set aside, use for sealing and glazing
· Cut, fill and fold in the fillings
· Close and bake
RECIPE OF TESTED COCONUT FLOUR FOR CHEESE
CONTROL WHICH IS 100% OF PLAIN FLOUR
CHEESE
ITEM								QUANTITY  
· Flour							300g
· Water							240ml
· Nutritional yeast (for cheesy flavor) 		15g
· Coconut oil 						15g
· Lemon juice						5ml
· Garlic powder					2g
· Salt							2g
· Sugar powder (for firmness)			2g
METHOD
· In a pot, whisk together water and Sugar. Bring to a boil and simmer for 2–3 minutes until dissolved.
· Stir in coconut flour, coconut oil, lemon juice, nutritional yeast, garlic powder, and salt.
· Cook over low heat for 2–3 minutes until it thickens into a dough-like consistency.
· Pour into a lightly oiled mold or container and let cool at room temperature.
· Refrigerate for at least 2 hours to set. Slice and serve with crackers or bread.

CHEESE 70-30
70% of plain flour and 30% of coconut flour
RECIPE
ITEMS							QUANTITY
· Flour							700g
· Coconut Flour					300g
· Water							240ml
· Nutritional yeast (for cheesy flavor) 		15g
· Coconut oil 						15g
· Lemon juice						5ml
· Garlic powder					2g
· Salt							2g
· Sugar powder (for firmness)			2g
METHOD FOR PREPARING THE COCONUT CHEESE 
· In a pot, whisk together water and Sugar. Bring to a boil and simmer for 2–3 minutes until dissolved.
· Stir in coconut flour, coconut oil, lemon juice, nutritional yeast, garlic powder, and salt.
· Cook over low heat for 2–3 minutes until it thickens into a dough-like consistency.
· Pour into a lightly oiled mold or container and let cool at room temperature.
· Refrigerate for at least 2 hours to set. Slice and serve with crackers or bread.
COCONUT CHEESE 50% 50% 
ITEMS							QUANTITY 
· Flour 							200g 
· Coconut Flour					200g
· Water							240ml
· Nutritional yeast (for cheesy flavor) 		15g
· Coconut oil 						15g
· Lemon juice						5ml
· Garlic powder					2g
· Salt							2g
· Sugar powder (for firmness)			2g







COCONUT CHEESE 100% OF COCONUT FLOUR
RECIPE
ITEMS 							QUANTITY
· Coconut flour 					400g
· Water							240ml
· Nutritional yeast (for cheesy flavor) 		15g
· Coconut oil 						15g
· Lemon juice						5ml
· Garlic powder					2g
· Salt							2g
· Sugar powder (for firmness)			2g
METHOD 
· In a pot, whisk together water and Sugar. Bring to a boil and simmer for 2–3 minutes until dissolved.
· Stir in coconut flour, coconut oil, lemon juice, nutritional yeast, garlic powder, and salt.
· Cook over low heat for 2–3 minutes until it thickens into a dough-like consistency.
· Pour into a lightly oiled mold or container and let cool at room temperature.
· Refrigerate for at least 2 hours to set. Slice and serve with crackers or bread.
RECIPE OF TESTED COCONUT FLOUR FOR CANDIE
CONTROL WHICH IS 100% OF PLAIN FLOUR
CANDIE
ITEM								QUANTITY  
· Flour 							300g
· Honey or maple syrup				170 g
·  Coconut milk 					60 ml
· Coconut oil 						 30 g
· Vanilla extract 					5 ml
· Salt							1 g
· Desiccated coconut (for coating) 			30 g
METHOD
· In a mixing bowl, combine the coconut flour, honey (or syrup), coconut milk, coconut oil, vanilla, and salt.
· Mix until it forms a soft, moldable dough.
· Roll the mixture into bite-sized balls.
· Roll each ball in desiccated coconut to coat.
· Chill in the refrigerator for at least 30 minutes before serving.


CANDIE 70-30
70% of plain flour and 30% of coconut flour
RECIPE
ITEMS							QUANTITY
· Flour							700g
· Coconut flour 					300g
· Honey or maple syrup				170 g
·  Coconut milk 					60 ml
· Coconut oil 						 30 g
· Vanilla extract 					5 ml
· Salt							1 g
· Desiccated coconut (for coating) 			30 g
METHOD FOR PREPARING THE COCONUT CANDIE 
· In a mixing bowl, combine the coconut flour, honey (or syrup), coconut milk, coconut oil, vanilla, and salt.
· Mix until it forms a soft, moldable dough.
· Roll the mixture into bite-sized balls.
· Roll each ball in desiccated coconut to coat.
· Chill in the refrigerator for at least 30 minutes before serving.
COCONUT CANDIE 50% 50% 
ITEMS							QUANTITY 
· Flour 							150g 
· Coconut flour 					150g
· Honey or maple syrup				170 g
·  Coconut milk 					60 ml
· Coconut oil 						 30 g
· Vanilla extract 					5 ml
· Salt							1 g
· Desiccated coconut (for coating) 			30 g
COCONUT CANDIE 100% OF COCONUT FLOUR
RECIPE
ITEMS 							QUANTITY
· Coconut flour 					300g
· Honey or maple syrup				170 g
·  Coconut milk 					60 ml
· Coconut oil 						 30 g
· Vanilla extract 					5 ml
· Salt							1 g
· Desiccated coconut (for coating) 			30 g
METHOD 
· In a mixing bowl, combine the coconut flour, honey (or syrup), coconut milk, coconut oil, vanilla, and salt.
· Mix until it forms a soft, moldable dough.
· Roll the mixture into bite-sized balls.
· Roll each ball in desiccated coconut to coat.
· Chill in the refrigerator for at least 30 minutes before serving.

























CHAPTER FOUR
4.1	DATA PRESENTATION, ANALYSIS AND DISCUSSION
The main objective of this chapter is to analyze, interpret and present the data that was obtained from the findings.
A total of 40 Sensory Evaluation form were sent out and were fully answered and returned.
Sensory Evaluation Form 
	Sensory evaluation is traditionally defined as a method used to evoke, measure, analyse and interpret those responses to products as perceived through the senses of Appearance, smell, touch, taste and Color (Stone and Sidel, 2017).
SENSORY QUALITIES
	Scale
	Grade
	Attribute

	Excellent
	5
	Taste

	Very Good
	4
	Consistency

	Good
	3
	Colour

	Fair
	2
	Appearance

	Poor
	1
	Overall acceptability


Source: Field Survey 2025
SENSORY EVALUATION OF COCONUT MEAT PIE
NUMBER OF TESTING PANEL 15.
PRODUCT COCONUT MEAT PIE 100%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	2
	4
	3
	1
	-

	Appearance
	5
	2
	2
	1
	-

	Consistency
	4
	3
	3
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	5
	2
	2
	1
	-


Source: Field Survey 2025
The above table 1 shows that out of the 10 observers that were given the product to taste 10% said the product taste good.
SENSORY EVALUATION OF COCONUT PIE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT MEAT PIE 70% - 30%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	6
	3
	1
	-
	-

	Appearance
	8
	1
	1
	-
	-

	Consistency
	7
	-
	-
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	8
	1
	1
	-
	-


Source: Field Survey 2025
From the table 2 above, it is clear that out of 100%, 5 said the coconut meat pie mixed with 30% of main coconut flour and 70% plain flour is excellent, 2 said it is very good. The general acceptability shows that it is more preferable.
SENSORY EVALUATION OF COCONUT MEAT PIE
NUMBER OF TESTING PANEL 15.
PRODUCT COCONUT MEAT PIE 50% - 50%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	5
	2
	2
	1
	-

	Appearance
	7
	2
	1
	-
	-

	Consistency
	4
	3
	3
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	7
	2
	1
	-
	-


Source: Field Survey 2025
The above table 3 shows that out of 10 observers that tasted the product 50% said the product is good while 15% said very good.

SENSORY EVALUATION OF COCONUT CHEESE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT CHEESE 100%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	4
	2
	1
	2
	1

	Appearance
	1
	1
	4
	2
	2

	Consistency
	3
	3
	3
	1
	-

	Color
	5
	1
	1
	1
	2

	General acceptability
	2
	2
	3
	2
	1


Source: Field Survey 2025
From the above table 4 shows that out of the 10 observers that were given the product to taste 5% said the product is good 3% said it is fair while 2% said it was poor.
SENSORY EVALUATION OF COCONUT CHEESE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT CHEESE 70% - 30%	
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	5
	2
	2
	1
	-

	Appearance
	7
	2
	1
	-
	-

	Consistency
	4
	3
	3
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	8
	1
	1
	-
	-


Source: Field Survey 2025
From the above table 5 shows that out of the 10 observers that were given the product to taste 8% said coconut flour mixed with plain flour is excellent 2% said it is very good 2% said it is good.



SENSORY EVALUATION OF COCONUT CHEESE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT CHEESE 50% - 50%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	5
	2
	2
	1
	-

	Appearance
	7
	2
	1
	-
	-

	Consistency
	4
	3
	2
	1
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	7
	2
	1
	-
	-


Source: Field Survey 2025
From the table 6 above shows that out of the 10 observers that were given the product to taste 5% said the product taste excellent 2% said it taste very good while 2% said it taste good 1% said it is fair.
SENSORY EVALUATION OF COCONUT CANDIE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT CANDIE 100%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	3
	2
	4
	1
	-

	Appearance
	4
	3
	2
	1
	-

	Consistency
	4
	3
	3
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	5
	2
	2
	1
	-


Source: Field Survey 2025
The above table 1 shows that out of the 10 observers that were given the product to taste 10% said the product taste good.


SENSORY EVALUATION OF COCONUT CANDIE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT CANDIE 70% - 30%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	5
	4
	1
	-
	-

	Appearance
	7
	2
	1
	-
	-

	Consistency
	8
	1
	1
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	8
	1
	1
	-
	-


Source: Field Survey 2025
From the table 2 above, it is clear that out of 100%, 5 said the coconut Candie mixed with 30% of main coconut flour and 70% plain flour is excellent, 2 said it is very good. The general acceptability shows that it is more preferable.
SENSORY EVALUATION OF COCONUT CANDIE
NUMBER OF TESTING PANEL 10.
PRODUCT COCONUT CANDIE 50% - 50%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	4
	3
	1
	2
	-

	Appearance
	6
	3
	1
	-
	-

	Consistency
	5
	3
	2
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	7
	2
	1
	-
	-


Source: Field Survey 2025
The above table 3 shows that out of 10 observers that tasted the product 50% said the product is good while 15% said very good.



4.2	DISCUSSION OF FINDNGS
In summary, the composition and sensory evaluation of snacks made from coconut confirm that it is rich in taste, consistency, colour. Also the outcome of the products was very good, the colour was very attractive and the taste palatable.
Sensory evaluation is a crucial aspect of food science, involving the assessment of appearance, texture, flavor, and overall acceptability. For coconut cheese, the evaluation focus on the balance between the creamy texture of the cheese and the distinct coconut flavor. In coconut candies, the sensory evaluation assess the sweetness, chewiness, and the intensity of coconut taste. These evaluations help in identifying consumer preferences and areas where the products can be refined.
Through sensory evaluation, insights into consumer preferences are gained, which can guide product development and innovation. Understanding how consumers perceive the taste, texture, and appearance of coconut cheese, coconut candies, and coconut meat pie can lead to enhancements that improve their marketability. For example, adjusting the sweetness level in coconut candies or modifying the texture of coconut cheese can make these products more appealing. Overall, sensory evaluation serves as a valuable tool in optimizing coconut-based snacks, ensuring they meet consumer expectations and stand out in a competitive market.












CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1	SUMMARY
Coconut is the most important nut crop in the world. The palm tree is called “The Tree of Life”. Coconuts are very nutritious and rich in fiber, vitamins, and minerals. Once thought of as unhealthy because of being a high saturated fat, we now know that the fat is different from most other fats. Being a saturated fat it will not turn rancid at high heat like vegetable oils. So cooking with it is ideal. It is the richest source of medium-chain triglycerides (MCTs). MCT’s are burned for energy and they do not circulate in the blood stream like other fats. Instead, they are sent straight to the liver and converted into energy. Since the body does not store the fat, eating coconut oil can help with weight loss.
Coconut contains the health-giving lauric acid. Lauric acid is a type of MCT found in breast milk. It has anti-microbial and anti-viral properties, which have been shown to destroy many types of bacteria, viruses, and fungus such as, candida, ringworm, athlete’s foot, thrush, diaper rash, and other infections.
5.2	CONCLUSION
Coconut meal (food) obtained from extraction of virgin coconut oil can be used in the form of coconut flour as it is nutritious and a good source of proteins, minerals and dietary fiber. Coconut flour made from coconut meal promotes health and prevents diseases such as diabetes, obesity, colon cancer, and cardiovascular diseases. The flour can be used in the preparation of gluten-free products for individuals with celiac disease.
Utilization of coconut meal in the form of coconut flour aims at incorporation of dietary fibers and proteins into the gluten free food. In India, the meal obtained after the extraction of coconut oil is usually discarded or used as animal feed. If hygienically processed, the meal can be used to make flour, which can be utilized for making a variety of food products.
Extruded products such as pasta, noodles, and ready-to-eat snacks can also be made using coconut flour. Coconut flour is an underutilized product of coconut industry. 
There is immense need of commercial processing techniques to enhance utilization of coconut flour from coconut meal. Coconut flour extruded products will be convenience products with nutritional and health benefits. Coconut flour is a high protein, fiber-rich and gluten-free functional food product.
5.3	RECOMMENDATIONS
The recommendations of this study are that there is urgent need for proper pricing, proper markets, proper regulations particularly on the coconut flour, and that appropriate planting materials be made available to the farmers at affordable prices. Also the farmers should be organized into viable commercial groups with proper collecting centers for their products and financial assistance be provided, so that coconut production can also form part of the agricultural pillar towards the achievement of the vision 2030.
Coconut, which were the major sources of dietary fats for centuries in most of West Africa have been branded as unhealthy highly saturated fats. Their consumption has been peddled to supposedly raise the level of blood cholesterol, thereby increasing the risk of coronary heart disease.
This adverse view has led to a reduction in their consumption in West Africa and they have been substituted for imported vegetable oils. Recent information however, indicates some beneficial effects of these oils particularly their roles in nutrition, health and national development. There is the need for a better understanding of their effects on health, nutritional status and national development. 
This paper therefore attempts to review the roles which coconut oils play in these respects in developing countries, as a means of advocating for a return to their use in local diets.
[bookmark: _GoBack] 
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APPENDIX 
SECTION A
Bio Data Of Respondents
1. Sex (a) MALE (   ) (b)  FEMALE (   )
2. Age (a) 16-25 (   ) (b)  26-35 (   ) (c) 36 and above (   )
3. Religion (a) Islam (   ) (b) Christianity (   ) (c) other (   )
4. Marital status (a) Single (   ) (b) Married (   ) (c) Divorce (   )
5. Education Qualification (a) SSCE (  ) (b) ND/NCE (  )(c) HND/others (  )
SECTION B
Sensory Evaluation of Coconut Cheese
	Variable 
	Excellent 
	V. good 
	Good 
	Fair 
	Poor 
	Total 

	Appearance 
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour 
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour 
	
	
	
	
	
	



Sensory Evaluation Of Coconut Candie
	Variable 
	Excellent 
	V. good 
	Good 
	Fair 
	Poor 
	Total 

	Appearance 
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour 
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour 
	
	
	
	
	
	



Sensory Evaluation Of Coconut Meat Pie
	Variable 
	Excellent 
	V. good 
	Good 
	Fair 
	Poor 
	Total 

	Appearance 
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour 
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour 
	
	
	
	
	
	






v

