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CHAPTER ONE
1.1	INTRODUCTION
	Coconut (Cocos nucifera) contains higher amounts of dietary fiber (60 g/100 g) and other nutrients. Coconut contains low amount of digestible carbohydrates, and has no gluten. The dietary fiber in coconut has significant health benefits. These include the inhibition of chronic diseases such as cancer, cardiovascular diseases and diabetes mellitus. Also, it has the ability to reduce weight. Coconut has a glycemic lowering effect. Low glycemic index food particularly such containing high dietary-fiber, has been demonstrated to moderate post-prandial blood glucose and insulin responses enhancing blood- glucose and lipid concentrations in humans and patients having diabetes mellitus. Moreover, coconut is known for the production of coconut milk, coconut oil and flour. Coconut can be utilized to produce several delicious foods such as cakes, Chin-chins, breads and snacks.
	The main ingredient used in cake production is flour. However, flour has some shortcomings, especially coconut allergic reactions, celiac disease, and gluten sensitivity, which disturb a higher percentage of people in some populations. The allergic reactions of wheat may be instantaneous or not, depending on the time range within which the food is ingested, and the appearance of the symptoms. Also, the replacement of some proportion of wheat flour with coconut flour may reduce allergic reactions that may be associated with the consumption of bakery products.
1.2	BACK GROUND OF THE STUDY
	The coconut to be used in this research is gotten from the coconut plant. The coconut palm “coconut nucifera” is a member of the family “Areacecea C” (The palm family). It is the only accepted species in the genus “Cocos”. The term coconut can refer to the entire coconut palm, the seed or the fruit is not a botanical nut i.e. it is not a real nut but a drupe. It is found across much of the tropic and sub-tropic areas. Coconut is known for its great versatility as seen in many domestic, commercial and industrial uses of its different parts in which the fruit is been used in this research coconut was fruit introduces to the United State. In the first decade of the twentieth century influenced through consumption.
	It was available in table from with digestive intolerance and for home culturing. It was popularized by John Harvey Kellogy. Coconut is also very useful, apart from the edible part and its milk, it also contains oils and the shell (outer part) is being used domestically as fuel. Coconut oil is being used in the manufacturing cream and body oils.
1.3	STATEMENT OF THE PROBLEM
	Some people are lactose — intolerant and allergic to animal milk because it contains lactose. This is the problem encountered before plant milk was made an alternative to animal milk. Apart from the reason that some people are lactose intolerant and allergic to animal milk, other reasons why people prefer plant milk than animal milk includes veganism and Ovo vegetarianism, as well as health conditions. An example of health condition include P.K.U. a rare genetic disorder requiring a low phenylalanine diet that makes digestion of animal proteins especially casein found in dairy (animal milk) very difficult or impossible sometimes.
	Plant milk are free of cholesterol lactose and casein and are full of vitamins (A, B, C and E) minerals (potassium, Magnesium and Phosphorus) and plenty of fatty acids (saturated fats) plant milk is relevant to these who need to lower their cholesterol.
	In this study coconut is an example of plant milk is been used as an alternative to animal milk. Coconut milk is soya free, gluten free and cholesterol free. It is also known for its minimum starch content. Coconut milk also is rich in lauric acid, a substance also found in human milk (breast milk) which has anti reasons why plant milk is beneficial (Reference to coconut milk).
i. It helps to maintain deficiency in the body: Plant milk is .a rich sources of manganese.
ii. It keeps the skin and blood vessels flexible and elastic copper is a very important mineral for most of body functions copper and vitamin C helps to maintain the flexibility and elasticity of the skin and blood vessels and coconut milk is a very good source.
iii. It helps to prevent anemia: Lack of iron is the most common deficiency among people throughout the world. iron deficiency in the body does not allow the body to develop enough hemoglobin for keeping sufficient oxygen levels in the red blood cells resulting in anemia. Each cup of plant milk supplies the body with nearly a quarter of daily value of iron.
iv. It decreases the risk of joint inflammation: Selenium is an important antioxidant. It control the free radicals and there by helps in relieving amount of selenium it is observed that people with low levels of selenium may suffer from rheumatoid arthritis.
v. It helps in lowering high blood pressure: Plant milk is a very rich sources of potassium. People who are concerned about their blood pressure will not face any problem consuming plant milk because potassium helps in lowering pressure levels in the body.
	Due to the above beneficial points of plant milk, this study is being brought up coupled with the reasons why people prefer plant milk to animal milk. This study will help in the production of coconut milk to be precise for the consumption of those people that are lactose - intolerant and that ere allergic to animal milk.
1.4	OBJECTIVES OF THE STUDY
	To explore and evaluate the potential of coconut as a key ingredient in the production of snacks, bread, cake, and chinchin to enhance nutritional value, improve sensory properties, and promote sustainable food innovation.
Specific Objectives
i. To assess the nutritional composition of coconut and its by-products (e.g., coconut flour, coconut milk, desiccated coconut) in comparison to conventional ingredients used in snack, bread, cake, and chinchin production.
ii. To develop and optimize recipes for coconut-based snacks, bread, cake, and chinchin using various forms of coconut.
iii. To conduct sensory evaluation studies (taste, aroma, texture, and appearance) of coconut-enriched snacks, bread, cake, and chinchin.
1.5 	RESEARCH QUESTIONS
i. What is the nutritional profile of coconut-based snacks, bread, cake, and chinchin compared to traditional recipes?
ii. What forms of coconut (e.g., coconut flour, milk, oil, or grated coconut) are most suitable for the production of snacks, bread, cake, and chinchin?
iii. How does the inclusion of coconut affect the taste, aroma, texture, and overall acceptability of snacks, bread, cake, and chinchin?
1.6	THE SIGNIFICANCE OF THE STUDY
	The importance of making milk from coconut is to make it acceptable and also consumable for people of all ages. It also helps as an alternative for those who are digestive intolerant to milk, plain whole products.
1.7	LIMITATION OF THE STUDY
	This research project is restricted to what coconut milk is all about the study also covers the use of coconut in production of snack, coconut bread, cake, and chin-chin. This research project is limited by the following factors:
Time:- Once of the factors that limits research project of its comprehensive study is time. The time used in the preparation of bread, cake and chin-chin using coconut flour starting from the crushing of the coconut, grounding or grating of the flesh, extraction of the coconut flour.
Ingredient Availability and Variability: The availability and quality of coconuts can vary by region and season, which may affect the consistency and reliability of production.
Cost: Coconut products can sometimes be more expensive compared to alternative ingredients, which could impact the economic feasibility of large-scale production.
Sustainability Concerns: Coconut farming practices, especially when not managed sustainably, can have environmental impacts such as deforestation and habitat destruction. Assessing the sustainability of coconut sourcing is crucial.
Allergies and Dietary Restrictions: Coconut allergies are not uncommon, and coconut products may not be suitable for individuals with these allergies. Additionally, some people may avoid coconut due to dietary restrictions or preferences, which could limit the market for these products.
Consumer Acceptance and Market Demand: While coconut-based snacks may appeal to certain demographics or markets, consumer preferences can vary widely. 
1.8 	DEFINITION OF TERMS
	For easy understanding, it is the intention of the researcher to define some of the terms used to enhance the comprehension on the part of the readers.
Utilization: refers to the process of making practical or effective use of something. It involves maximizing the value or benefit derived from a resource, material, or capability. In the context of the study on the utilization of coconut in snack production, it means exploring how coconut can be effectively employed as an ingredient in creating various snack products such as coconut bread, coconut cake, and coconut chin-chin.
Production: refers to the process of creating goods or services through the conversion of inputs (such as raw materials, labor, and capital) into outputs. It can encompass various activities including manufacturing, farming, mining, construction, and service provision. In economics, production is a fundamental concept related to the allocation of resources to generate valuable outputs that satisfy human wants and needs.
Coconut:- A coconut is the fruit of the coconut palm (Cocos nucifera). It is a large, brown, oval-shaped fruit with a hard, fibrous outer shell and a central cavity containing a liquid known as coconut water and a layer of white, edible flesh called coconut meat. Coconuts are widely cultivated in tropical regions and are used for their water, milk, oil, and flesh in cooking, cosmetics, and various industrial applications.
CHAPTER TWO
2.1	LITERATURE REVIEW
	The word coconut (Cocos nucifera) is a member of the palm tree family (Arecaceae) and the only living species of the genus Cocos. The term "coconut" (or the archaic "cocoanut") can refer to the whole coconut palm, the seed, or the fruit, which botanically is a drupe, not a nut. They are ubiquitous in coastal tropical regions and are a cultural icon of the tropics.
	The coconut tree provides food, fuel, cosmetics, folk medicine and building materials, among many other uses. The inner flesh of the mature seed, as well as the coconut milk extracted from it, form a regular part of the diets of many people in the tropics and subtropics. Coconuts are distinct from other fruits because their endosperm contains a large quantity of clear liquid, called "coconut water" or "coconut juice". Mature, ripe coconuts can be used as edible seeds, or processed for oil and plant milk from the flesh, charcoal from the hard shell, and coir from the fibrous husk. Dried coconut flesh is called copra, and the oil and milk derived from it are commonly used in cooking – frying in particular – as well as in soaps and cosmetics. Sweet coconut sap can be made into drinks or fermented into palm wine or coconut vinegar. The hard shells, fibrous husks and long pinnate leaves can be used as material to make a variety of products for furnishing and decoration.
	The coconut has cultural and religious significance in certain societies, particularly in the Austronesian cultures of the Western Pacific where it features in their mythologies, songs, and oral traditions. The fall of its mature fruit has led to a preoccupation with death by coconut. It also had ceremonial importance in pre-colonial animistic religions. It has also acquired religious significance in South Asian cultures, where it is used in rituals of Hinduism. It forms the basis of wedding and worship rituals in Hinduism. It also plays a central role in the Coconut Religion founded in 1963 in Vietnam.
	Coconuts were first domesticated by the Austronesian peoples in Island Southeast Asia and were spread during the Neolithic via their seaborne migrations as far east as the Pacific Islands, and as far west as Madagascar and the Comoros. They played a critical role in the long sea voyages of Austronesians by providing a portable source of food and water, as well as providing building materials for Austronesian outrigger boats. Coconuts were introduced by Europeans to the Americas during the colonial era in the Columbian exchange, but there is evidence of a possible pre-Columbian introduction of Pacific coconuts to Panama by Austronesian sailors. The evolutionary origin of the coconut is under dispute, with theories stating that it may have evolved in Asia, South America, or Pacific islands.
	Trees grow up to 30 metres (100 feet) tall and can yield up to 75 fruits per year, though fewer than 30 is more typical. Plants are intolerant to cold and prefer copious precipitation and full sunlight. Many insect pests and diseases affect the species and are a nuisance for commercial production. In 2022, about 73% of the world's supply of coconuts was produced by Indonesia, India, and the Philippines.
Coconut palm leaves
	Cocos nucifera is a large palm, growing up to 30 metres (100 feet) tall, with pinnate leaves 4–6 m (13–20 ft) long, and pinnae 60–90 centimetres (2–3 ft) long; old leaves break away cleanly, leaving the trunk smooth. On fertile soil, a tall coconut palm tree can yield up to 75 fruits per year, but more often yields less than 30. Given proper care and growing conditions, coconut palms produce their first fruit in six to ten years, taking 15 to 20 years to reach peak production.
	True-to-type dwarf varieties of Pacific coconuts have been cultivated by the Austronesian peoples since ancient times. These varieties were selected for slower growth, sweeter coconut water, and often brightly colored fruits. Many modern varieties are also grown, including the Maypan, King, and Macapuno. These vary by the taste of the coconut water and color of the fruit, as well as other genetic factors.

Fruit
	Cross-section of the niu kafa form of the fruits of wild and Indo-Atlantic coconuts. The niu kafa form of the fruits of wild and Indo-Atlantic coconuts. Cross-section of the niu vai form of the fruits of domesticated Pacific coconuts. The niu vai form of the fruits of domesticated Pacific coconuts.
	Botanically, the coconut fruit is a drupe, not a true nut. Like other fruits, it has three layers: the exocarp, mesocarp, and endocarp. The exocarp is the glossy outer skin, usually yellow-green to yellow-brown in color. The mesocarp is composed of a fiber, called coir, which has many traditional and commercial uses. Both the exocarp and the mesocarp make up the "husk" of the coconut, while the endocarp makes up the hard coconut "shell". The endocarp is around 4 millimetres (1⁄8 inch) thick and has three distinctive germination pores (micropyles) on the distal end. Two of the pores are plugged (the "eyes"), while one is functional.
Palm heavy with fruit
	The interior of the endocarp is hollow and is lined with a thin brown seed coat around 0.2 mm (1⁄64 in) thick. The endocarp is initially filled with a multinucleate liquid endosperm (the coconut water). As development continues, cellular layers of endosperm deposit along the walls of the endocarp up to 11 mm (3⁄8 in) thick, starting at the distal end. They eventually form the edible solid endosperm (the "coconut meat" or "coconut flesh") which hardens over time. The small cylindrical embryo is embedded in the solid endosperm directly below the functional pore of the endosperm. During germination, the embryo pushes out of the functional pore and forms a haustorium (the coconut sprout) inside the central cavity. The haustorium absorbs the solid endosperm to nourish the seedling.
	Coconut fruits have two distinctive forms depending on domestication. Wild coconuts feature an elongated triangular fruit with a thicker husk and a smaller amount of endosperm. Domesticated Pacific coconuts, on the other hand, are rounded in shape with a thinner husk and a larger amount of endosperm. Domesticated coconuts also have more amounts of coconut water. These two forms are referred to by the Samoan terms niu kafa for the elongated wild coconuts, and niu vai for the rounded domesticated Pacific coconuts. 	A full-sized coconut fruit weighs about 1.4 kilograms (3 pounds 1 ounce). Coconuts sold domestically in coconut-producing countries are typically not de-husked. Especially immature coconuts (6 to 8 months from flowering) are sold for coconut water and softer jelly-like coconut meat (known as "green coconuts", "young coconuts", or "water coconuts"), where the original coloration of the fruit is more aesthetically pleasing.
	Whole mature coconuts (11 to 13 months from flowering) sold for export, however, typically have the husk removed to reduce weight and volume for transport. This results in the naked coconut "shell" with three pores more familiar in countries where coconuts are not grown locally. De-husked coconuts typically weigh around 750 to 850 grams (1 lb 10 oz to 1 lb 14 oz). De-husked coconuts are also easier for consumers to open, but have a shorter postharvest storage life of around two to three weeks at temperatures of 12 to 15 °C (54 to 59 °F) or up to 2 months at 0 to 1.5 °C (32.0 to 34.7 °F). In comparison, mature coconuts with the husk intact can be stored for three to five months at normal room temperature.
Roots
	Unlike some other plants, the palm tree has neither a taproot nor root hairs, but has a fibrous root system. The root system consists of an abundance of thin roots that grow outward from the plant near the surface. Only a few of the roots penetrate deep into the soil for stability. This type of root system is known as fibrous or adventitious, and is a characteristic of grass species. Other types of large trees produce a single downward-growing tap root with a number of feeder roots growing from it. 2,000–4,000 adventitious roots may grow, each about 1 cm (1⁄2 in) large. Decayed roots are replaced regularly as the tree grows new ones.


Inflorescence unfurling
	The palm produces both the female and male flowers on the same inflorescence; thus, the palm is monoecious. However, there is some evidence that it may be polygamomonoecious and may occasionally have bisexual flowers. The female flower is much larger than the male flower. Flowering occurs continuously. Coconut palms are believed to be largely cross-pollinated, although most dwarf varieties are self-pollinating.
2.2	HISTORICAL BACKGROUND OF COCONUT 
Origin of Coconut in the World
	The origin of the coconut palm is the subject of controversy; different authorities submit an Indo-Pacific origin either around Melanesia and Malesia or the Indian Ocean, while others see the origin in north-western South America (Perera et al, 2009). Literary evidence from Ramayana and Sri Lankan chronicles indicate that the coconut was present in the Indian subcontinent before the 1st century BCE (Roger & Matthew, 1998). Modern genetic studies have identified the centre of coconuts origin as being the region between Southwest Asia and Melanesia, where it shows the greatest genetic diversity. The cultivation and distribution of coconut were closely tied to the early migrations of the Austronesian peoples who carried coconuts as canoe plants to islands they settled (Baudouin, & Lebrun, 2008; Gunn et al., 2011; Crowther et al., 2016). The similarities of the common names in the Austronesian region are evidence that the plant originated in the region. A study in 2011 identified two highly genetically differentiated subpopulations (Fig 1) of coconuts, one originating from Island Southeast Asia (the Pacific group) and the other from the southern margins of the Indian subcontinent (the Indo-Atlantic group) (Gunn et al., 2011). In the Papua New Guinea area, botanists affirmed the origin of a coconut palm on basis of the occurrence of the nearest botanical relatives (Child, 1974). This was argued by Harries (1990) in Malaysia and stated that the distribution of coconut is a relic of Gondwanaland. Recent theory suggests it to be native to Malaysia, a bio- geographical region roughly defined as an area that includes Southeast Asia, Indonesia, Australia, New Guinea, and several Pacific Island groups. The Indian subcontinent and South Asia designated as the Hindustani centre, an important region of the diversity of crop plants among the eight centres, have been identified as secondary centres of origin of Cocos nucifera (Randhaswa, 1980). The plant is now widely distributed throughout Asia, Africa, Latin America, the Caribbean, and the Pacific region (FAO, 2011).
History of Coconut in Nigeria
	Coconut palm is known to grow under diverse types of climates as an exotic agricultural plant in Nigerian agriculture. It’s majorly found along the sea coast and on plain grounds, the plant can float on the ocean for days and still germinate when beached because it possesses a husky exocarp. In Nigeria, the coconut palm is found mostly in the Southern States and in some marginal areas up to 10oN. Badagry local government area of Lagos is known to have the largest coconut plantation establishment in Nigeria. The first noted coconut plantation in Nigeria was established in 1876 by the Roman Catholic Mission in Badagry, Lagos State, and a good number of palms are found along the beach while most are found in homes and gardens. More than 90% of the nation’s coconut belt is a continuation of the plantations or groves along the West African coast running from Cote d’Ivoire and southeast towards Ghana, Togo, and Benin to Lagos state in Nigeria. The cultivation of coconut is in scattered holdings and mostly in groves in the rainforest zone of Nigeria, so it is difficult to estimate the number of farmers that grow the crop. Presently, the total land area of about 36,000ha are under cultivation mostly in Lagos and Rivers states and an estimated 1.2million hectare of Nigeria land is suitable for coconut cultivation (DebMandal M, Mandal S., 2020).
	The West African Tall (WAT) is the most extensively grown variety both as a plantation and compound crop. Traditionally, tall varieties are commercially cultivated and are usually known by the places where they are cultivated. They grow to a height of 15-18 meters and their life span expands up to 60 to 75 years (Abeyrathne YMRK, 2019). Coconut production has been on the increase in Nigeria from 1961 to the year 2010, especially when compared with what the level of production should be, although the increase in population density must have increased the demand for more coconut and its by-products. As a result of this, there is a need for further investment into coconut production in Nigeria especially when one considers the fact that Nigeria has the 9th largest population in the world but is 19th in terms of coconut production in the world (Foale M., 2021).
2.3 	Key Nutritional Components of Coconut
Coconut in its various forms (oil, flour, milk, shredded) typically contributes:
· High saturated fat content (from coconut oil/milk)
· Low carbohydrate and high fiber content (especially coconut flour)
· Moderate protein
· Low sugar (naturally), but can be sweetened in snacks
Comparison by Food Type
A. Coconut-Based vs Traditional Bread
	Nutrient
	Coconut Bread
	Traditional Bread

	Calories
	Slightly higher (due to fat)
	Moderate

	Fat
	High in saturated fat (from coconut oil/milk)
	Low

	Carbohydrates
	Lower (if coconut flour used)
	Higher

	Fiber
	Higher (coconut flour is rich in fiber)
	Lower

	Protein
	Moderate
	Moderate

	Gluten
	Gluten-free (if 100% coconut flour)
	Contains gluten


Coconut bread is often lower in carbs and higher in fiber but richer in fat (especially saturated fat). 


B. Coconut-Based vs Traditional Cake
	Nutrient
	Coconut Cake
	Traditional Cake

	Calories
	Higher
	High

	Fat
	Higher (especially saturated)
	Moderate

	Sugar
	Often high (especially with added sweeteners)
	High

	Carbohydrates
	Slightly lower (if flour substituted)
	High

	Fiber
	Higher (from coconut flour or flakes)
	Low


Coconut cake is denser, richer, and often more satiating due to fat and fiber. However, it’s still calorie-dense.
C. Coconut-Based vs Traditional Chin-Chin
	Nutrient
	Coconut Chin-Chin
	Traditional Chin-Chin

	Calories
	Higher
	High

	Fat
	Higher (especially if using coconut oil)
	Moderate

	Carbohydrates
	Slightly lower (if flour partially substituted)
	High

	Fiber
	Higher (from coconut additions)
	Low

	Sugar
	Similar or slightly higher (some coconut versions are sweetened)
	Moderate to high


Coconut chin-chin is often crunchier, with more fat and fiber.
EFFECT OF COCONUT TASTE, AROMA, TEXTURE, AND OVERALL ACCEPTABILITY ON SNACKS, CAKE AND CHIN CHIN
1. Taste
Coconut’s Impact:
· Adds a mild to strong natural sweetness depending on the form (coconut milk/oil = mild; grated = more pronounced).
· Contributes a nutty, tropical flavor, especially when toasted.
· In unsweetened form, it can slightly mute sugary sweetness, especially with coconut flour.
By Product:
	Product
	Effect on Taste

	Bread
	Slight sweetness; more flavorful than plain white bread

	Cake
	Rich, mildly sweet, slightly nutty

	Chin-Chin
	Unique twist; coconut flavor pairs well with spices

	Snacks
	Pleasantly sweet and nutty; flavor booster


2. Aroma
Coconut’s Impact:
· Distinct tropical aroma — more pronounced with coconut oil or grated coconut.
· Coconut milk gives a creamy aroma.
· Toasted coconut adds warm, caramelized scent.
By Product:
	Product
	Effect on Aroma

	Bread
	Subtle, warm aroma with coconut milk/oil

	Cake
	Stronger aroma, especially with grated coconut

	Chin-Chin
	Noticeable if fried in coconut oil

	Snacks
	Rich aroma, especially in toasted or baked forms


3. Texture
Coconut’s Impact:
· Coconut flour: dense, crumbly texture (needs moisture & eggs)
· Coconut oil: makes crumb softer, richer
· Grated coconut: adds chewiness or crunch (toasted)
· Coconut milk: adds moisture, makes products softer and richer
By Product:
	Product
	Effect on Texture

	Bread
	Denser, slightly moist, softer crumb with oil or milk

	Cake
	More tender; grated coconut adds bite

	Chin-Chin
	Crunchier with grated coconut; richer if fried in coconut oil

	Snacks
	Chewy or crunchy depending on grated/toasted coconut use


4. Overall Acceptability
· Positive if coconut flavor is desired 
· Neutral to negative if too much coconut flour is used — can cause dryness, gritty mouthfeel.
· Acceptability is high when balanced properly (e.g., coconut oil + wheat flour in bread, or grated coconut in cake).
· Sensory studies often show increased acceptability in taste panels for coconut-enriched baked goods and snacks.
By Product:
	Product
	Acceptability Notes

	Bread
	High if not too dense; enhanced flavor is appreciated

	Cake
	Very well-received; coconut flavor complements sweetness

	Chin-Chin
	Novel and appealing; coconut oil/grated coconut adds uniqueness

	Snacks
	Highly acceptable; coconut elevates taste, aroma, and texture















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 contained 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	STUDY AREA
	The study was carried out within the Kwara State Polytechnic where the major respondents were selected.
3.3	POPULATION 
	The total population use for this study is 50 respondents were randomly selected which consist of lecturers and students (5 lecturers and 45 students).
3.4	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 to produce of coconut chin-chin.
3.5 	SAMPLE SIZE
	The researcher is aware that it would be a waste of time and an uncoordinated effort to try to base her study on the entire population of the students, and lecturers of the case study. Therefore, draw sample in order to ensure greater accuracy of result faster speed of data collection availability of population element and lower cost. 
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	RESEARCH INSTRUMENT
Sensory evaluation was used in data collection. Sensory evaluation is a signs that measure, analyzes and interpreted the reaction of people to product as perceived by senses. It is a means of determining whether product differences are perceived, the basis for the differences and weather one product is liked more than another. 
EQUIPMENT USED
i. Pot
ii. Knife
iii. Spoon
iv. Fork
v. Chopping Board
vi. Sieve
vii. Oven
viii. Mixing Bowl
ix. Meat Cutter
x. Chin-Chin Cutter
xi. Rolling Pin
3.7 	DATA COLLECTION TECHNIQUES 
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 SNACK
CONTROL WHICH IS 100% OF PLAIN FLOUR
SNACK
ITEM							QUANTITY  
· Flour					500g
· Margarine				250h
· 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
FOR THE COCONUT SNACK 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 SNACK 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
· Chop all the ingredients
· Mix the plain flour for the filling with a small amount of coconut milk to get medium consistency this is the thickener
· 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 SNACK DOUGH
· Sieve the plain flour into a clean bowl
· Add coconut 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 snacks
· Bake in a preheated oven at 170oc
COCONUT BREAD 50% 50% 
ITEMS						QUANTITY 
· Coconut flour 					50% of flour 50%
· Flour 						250g 
· Coconut flour 					250g 
· Margarine 					250g 
· Water 						½ teaspoon cups 
COCONUT SNACK 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
CHIN-CHIN
RECIPE
ITEMS						QUANTITY 
· Flour 						600g 
· Sugar 						100g
· Flavor 						1 Teaspoon 
· Salt 						1 Teaspoon 
· Baking Powder 					¼ Teaspoon 
· Cinnamon 					¼ Teaspoon 
· Nutmeg 						1 Teaspoon 
· Margarine 					125g 
· Water 							1 cup
METHOD 
· Sieve flour in a bowl
· Add salt, sugar, baking powder,, nutmeg and flavor 
· Mix thoroughly until it looks like bread crumbs
· Add water
·  Mix thoroughly 
· Turn on a table and knead
· Cut it,,  flatten to desired size and fry
COCONUT CHIN-CHIN
70% of flour and 30% of coconut flour
RECIPE 
ITEMS 						QUANTITY
· Flour 						420g 
· Coconut Flour 					180g 
· Sugar 						100g 
· Flavor 						1 Teaspoon 
· Salt 						1 Teaspoon 
· Baking Powder 					¼ Teaspoon 
· Cinnamon 					¼ Teaspoon 
· Nutmeg 						1 Teaspoon 
· Margarine 					125g 
· Coconut Milk 					50g 
· Water 						1 Cup
METHOD
· Mix the dry ingredient in a bowl (coconut flour, salt, sugar, nutmeg, cinnamon flour)
· Sieve flour in a bowl
· Add butter and the other mixed dry ingredient together and mix until  you have a crumbly texture
· Add water and the coconut  milk
· Mix thoroughly
· Turn on a table and knead
· Roll dough to flat shape
· Using a pizza cutter, cut dough into small flat squares
· Fry and enjoy
COCONUT CHIN-CHIN
50% flour 50% coconut flour
RECIPE
ITEMS						QUANTITY
· Flour 						300g 
· Coconut Flour 					300g 
· Sugar 						100g 
· Flavor 						1 Teaspoon 
· Baking Powder 					1 Teaspoon 
· Nutmeg 						¼ Teaspoon 
· Margarine 					125g 
· Coconut Milk 					50g 
· Water 						1 Cup
METHOD 
· Mix the dry ingredients in a bowl (coconut flour, salt, sugar, nutmeg flavor)
· Sieve flour in the same bowl
· Add butter and mix together until it looks like bread crumbs
· Add water and coconut milk
· Mix thoroughly
· Turn on a table and knead.
· Roll dough to flat shape
· Using a pizza cutter, cut dough into small flat squares
· Fry and enjoy
COCONUT CHIN-CHIN
100% coconut flour
RECIPE
ITEMS						QUANTITY
· Coconut Flour 					300g 
· Sugar 						50g 
· Flavor 						½ Teaspoon 
· Salt 						½ Teaspoon 
· Baking Powder 					1/8 Teaspoon 
· Nutmeg 						½ Teaspoon 
· Margarine 					63g 
· Coconut Milk 					25g 
· Water And  Vegetable Oil For Frying 		½ Cup Each
METHOD
· Mix the dry ingredient in a bowl (coconut flour salt, sugar,, nutmeg baking powder, flavor)
· Add butter and mix together until it looks like bread crumbs
· Add water and coconut milk
· Mix thoroughly 
· Turn on a table and knead
· Roll dough to flat shape
· Using a pizza cutter, cut dough into small flat squares
· Fry and enjoy
3.8 	DATA ANALYSIS
	The various questionnaires given to the lecturers and students of Kwara state polytechnic were analysed using the percentage and frequency table. To test the hypothesis, the percentage was applied. This enabled the researcher compare the expected frequency with the observed frequency.
	The instrument that was be used for data collection in this study was a standardized questionnaire and interview. 










CHAPTER FOUR
DATA ANALYSIS AND PRESENTATION 
4.1 	ANALYSIS OF DATA PRESENTATION AND DISCUSSION
	This chapter comprises the results obtained from all that experimental and statistical analysis, the experimental results could be termed as being quantitative. In the statistical analysis what the researcher employer is the statistical tool called pictorial presentation. The assumption based on the result of the experiment and exhibition of the product helps us to validate two quantity acceptance and product acceptance of the null hypothesis.
4.2 	SENSORY EVALUATION
SECTION A: Table 1: Sex of the Respondents 
	Sex
	No of Respondents
	Percentages (%)

	Male 
	15
	30

	Female 
	35
	70

	Total 
	50
	100


Source: Research Field Survey, 2025
	From the table above, it could be observed that 70% of the respondents are female while 30% are males.
Table 2: Age of the Respondents 
	Option 
	No of Respondents
	Percentages (%)

	20-30 years 
	30
	60

	31-40 years 
	10
	20

	41-50 years 
	7
	14

	51 above
	3
	6

	Total 
	50
	100


Source: Research Field Survey, 2025
	From the table above, 20-30 years are 30 of 60% respondents, 31-40 years are 10 of 20% respondents, 41-50 years are 7 of 14% respondents, while 51 above years are 3 of 6% respondents.
Table 3: Marital Status of the Respondents 
	Option 
	No of Respondents
	Percentages (%)

	Single 
	40
	80

	Married 
	10
	20

	Total 
	50
	100


Source: Research Field Survey, 2025
	The above shows that 80% of the respondents are single, while 20% are married.
Table 3: Educational Qualification of the Respondents 
	Option 
	No of Respondents
	Percentages (%)

	SSCE
	-
	-

	ND
	45
	90

	HND/BSc
	5
	10

	Others
	-
	-

	Total 
	50
	100


Source: Research Field Survey, 2025
	The above shows that 90% of the respondents are ND holders, 50% of the respondents while the remaining respondents are 10% with HND/BSc holders.
SECTION B: DATA ANALYSIS
A panelist of fifty [50] people were invited was include students and lecturers of the department and people to access the result of experiment carried out. The product acceptability is categorized to five major namely; excellent, very good, good, fair and poor. These acceptance and rejection criteria were paraded before the components of qualities namely taste, colour, appearance, aroma and general acceptability.

SENSORY EVALUATION OF COCONUT CAKE
NUMBER OF TESTING PANEL 10
PRODUCT COCONUT CAKE 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
	-


The above table shows that out of the 10 observers that were given the product to taste 2 said it’s excellent, 4 said its taste very good, 3 observers said good and 1 observers said it taste fair. 
SENSORY EVALUATION OF COCONUT BREAD
NUMBER OF TESTING PANEL 20
PRODUCT COCONUT BREAD 70% - 30%
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	16
	3
	1
	-
	-

	Appearance
	8
	11
	1
	-
	-

	Consistency
	20
	-
	-
	-
	-

	Color
	18
	2
	-
	-
	-

	General acceptability
	8
	1
	11
	-
	-


From the table above, it is clear that out of 100%, 16 said the coconut Bread mixed with 30% of main coconut flour and 70% plain flour is excellent, 11 said it is very good. The general acceptability shows that it is more preferable.




SENSORY EVALUATION OF COCONUT CHINCHIN
NUMBER OF TESTING PANEL 10
PRODUCT COCONUT CHINCHIN 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
	-
	-


The above table 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 CANDY
NUMBER OF TESTING PANEL 10
PRODUCT COCONUT CANDY 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


From the above table 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.



CHAPTER FIVE
SUMMARY, CONCLUSIONS 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	CONCLUSIONS
	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 police, proper markets, proper regulations particularly on the coconut flour, palm wine 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. 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. 
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SENSORY EVALUATION
SECTION A
Please thick (      ) the options as appropriate.
1. Age: Below 18yrs (    ), 18 – 39yrs (    ), 40 – 49yrs (    ) 50 above (   )
2. Marital Status: Married (     ), Single (    ), Divorced (    )
3. Sex: Male (     ), Female (     )
4. Qualification: WAEC (    ), OND/NCE (    ), HND/BSC (    ), OTHERS (   )
5. Experience at work: 2-4 years (   ), 5-7 (    ), 8-10 (    ), 11 and above (    )
SECTION B
SENSORY EVALUATION OF COCONUT BREAD 
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	
	
	
	
	

	Appearance
	
	
	
	
	

	Consistency
	
	
	
	
	

	Color
	
	
	
	
	

	General acceptability
	
	
	
	
	



SENSORY EVALUATION OF COCONUT CANDY
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SENSORY EVALUATION OF COCONUT CAKE
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SENSORY EVALUATION OF CHIN-CHIN 
	Variation
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