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ABSTRACT
This study examines the utilization of coconut (Cocos nucifera) in the extraction of coconut oil, with a focus on the methods, yield, and potential applications. Coconut oil is one of the most valuable products obtained from coconuts and has gained wide acceptance in food, pharmaceutical, and cosmetic industries due to its nutritional, medicinal, and industrial benefits. The research employed both traditional and mechanical extraction techniques to compare efficiency, quality, and quantity of oil obtained. Parameters such as oil yield, moisture content, and physicochemical properties were evaluated to determine the effectiveness of each method. Findings revealed that coconut oil extracted through mechanical cold-press techniques retained more natural nutrients and exhibited better quality than oil obtained by traditional heating methods, although the latter yielded slightly higher volume. The study further highlighted the versatility of coconut oil in culinary uses, skincare, hair care, and as a raw material for industrial processes. The research concludes that coconut remains a sustainable raw material for oil production, and improving extraction methods can enhance both the quality and economic value of coconut oil. It is recommended that small- and large-scale producers adopt modern extraction methods to maximize output while preserving nutritional and medicinal properties.
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CHAPTER ONE
INTRODUCTION
1.1	Background to the Study	
	Coconut is called "Cocos nucifera" the wonderful tree". It is the tree of the tropics, it originated from the south west pacific in Malaysian and was introduced to Madagascar in East Africa (Maincad, 2019). It has recently been suggested that the coconut was domesticated in the region between South-West Asia and Malaysia. Coconut (The tree of life) for thousands of years has been used as cooking oil and as diets for many people living in tropical areas. It is used in medicine and in the treatment of many skin conditions such as wounds, bums, ulcers, lice -infections, conditions such as dissolution of kidney stones and treatment of dysenteries (Maincad, 2019). South Asia looks at coconut as an important provider of food, drink, fuel and even use in industries. 
	Coconut palm being one of the most commercially important "crop" trees in the world, almost all parts of a coconut tree is made into universally used product and is found in almost all geographical areas today. Coconut seed provides food, drinks, and has its industrial as well as medicinal uses. The first clinical trial ever was on 15 HIV-infected patients at the San - Lazaro Hospital, led by Eric Tayag, the patients were assigned to three (3) treatment groups; 7.2g/ml, 2.4g/ml, and 50ml of coconut oil daily for six months. Patients that responded to the treatment had no serious side effect. Some of the patients recovered fully on the 8 month and others showed a rapid return (New standard encyclopedia).  
	Coconut tree has a cylindrical trunk about 18 inch in diameter and can grow up to 30m (100ft) high, with many rings marking the places of the former leaves. It bears a crown of about 20 pinnate leave that generally curves downwards, each of which is about 3 to 4.5m (10 to 15ft) long. The fruits grow in clusters of 10 to 20 or more nuts, 10 to 12 of these clusters in different stages, may be seen at once on a tree (New standard encyclopedia vol.3). The matured coconut which is about 30cm long. !s oval shaped and has a thick fibrous outer husk and a hard inner shell. The lining or kernel of the inner shell is a white, oily meat that is dried to produce the commercially valuable product, which yields oil used in the manufacture of soaps and candles. Within the kernel! Is a sweet tasty milky fluid, the fruit ripens annually.  
	The coconut palm that is of high economic value, is grown over the widest geographical area, has the largest number of uses, and is used variety of foods which include; 
(1) Dried shredded kernel can be cooked with rice
(2) Coconut oil is used as cooking oil 
(3) The whitish fluid is used as milk for drinking 
(4) Used in construction of timber: Coconut timber is suitable for housing components like walls, doors, windows, frame and ceiling. 
(5) Coconut wood is used in the manufacture of furniture and other high value products, such as decorative interior walls, parquet floors, various novelties and items like walking sticks ash trays, hammer handles, plates, bowls. 
	Coconut (Cocos nucifera) attains its greatest marketable value as it is estimated that 1,000 mature nuts will yield more than 25 gallons of oil. At ordinary temperature the oil is a white solid substance with a peculiar odour. In the early 1980s, approximately 400,000 metric tonnes of coconut oil enters world trade annually (Maincad 2019). The principal importer and consumers is the United States, which imports both copra and crude coconut oil in large quantity. Other countries in Western Europe like West Germany, Netherland, France and United Kingdom are also consumers of coconut oil. Coconut does not turn into fats in the body, it raises the metabolism of the body, so more fats are burned and more energy - gained, it does not increase the cholesterol but helps lower it, it is a wonderful diet that helps one to become healthier, have more energy and lose weight (New standard encyclopedia vol. 3) 
1.2	Statement of the Problem
	Research shows that extra virgin coconut oil is a stable, healthy saturated fat that can reduce the symptoms of digestive disorders, support overall immune functions, help prevent bacterial, viral and fungal infections. People who consistently use coconut oil reported change in their ability to starve for several hours without the effects of abnormal reduction in sugar contents of the blood (hypoglycemia). Medium chain triglyceride is the fatty acid which aid slow metabolism and helps in weight loss. This precious oil is also used in sport drinks to boost energy and is also found in many natural cosmetics to promote healthy skin, eliminate dandruff e.g. coconut hair cream. However, the quality of oil produced is determined by the free-fatty -acid content present. Good quality oil should have free - fatty - acid (FFA) content resource of about 4% to 6%. This is hardly achieved through the local method. To aid extraction, the fruit should be boiled before pounding, this process is called sterilization. It helps in killing the germs and inhabits the presence of enzymes which raise fatty acids. It also helps in softening the fruit for proper pounding. 
	Extraction of oil can be by hand removal, centrifugal force in pioneers’ oil mill. Any of the method above can be employed when extracting the oil. Coconut oil processing involves many procedures, the ability to make machineries that can handle many unit operation involved is indicative of a generalized ability to produce process machines for other crops. Machines developed for industrial use can undertake the same function for other crops. For instance sterilized or sterilization are capable of cooking vegetables, cereals and grains as well as root and tubers. 
1.3	Objectives of the Study 
	The objectives or purpose of this study is to:
1. To find out the nutritional value and health benefit of coconut
2. Use simple method of extraction to extract oil from coconut (cocos nucifera). through distillation method and
3. Find out how important coconut oil is to the world. 
1.4	Research Questions
1. What are the nutritional value and health benefit of coconut?
2. What are the uses and simple methods of extraction of oil from coconut (cocos nucifera).through distillation method? and
3. What is the importance of coconut oil to the world? 
1.5 	Significance of the Study 
	The study will be significant in the following ways: 
1. Coconut oil, palm tree and its materials are increasingly put into various uses. The study has shown that coconut wood could be used in the manufacture of furniture and other high value products, such as decorating interior walls, parquet floors, various novelties and items like walking sticks, ash trays, hammer handles, plates, and bowls. 
2. Chemicals such as activated carbon could be made from coconut trunk charcoal. The product can be a reliable source of carbon for the manufacture of various chemicals such as carbon-monoxide, paint pigments, calcium carbide, silicon carbide and black powder, pharmaceuticals, mounding resins, electrodes, gas cylinder and absorbent. 
3. It has also revealed that ethanol can be produced from coconut waste product. 
1.6	Scope of the Study 
	The scope of the research work is to examine the extraction of oil using coconut seed (Cocos Nucifera). Direct micro expelling and the enzymatic methods are some of the methods utilized for extracting oil from Cocos Nucifera. These methods involve the breakdown of the cello of the plant and they have improved yields of oil extracted in several cases and that is why these methods of extractions were chosen for this research work.
1.7	Limitation of the Study 
	This project work is limited to the use of rice and little amount of wheat flour due to result of the following factors.
i.	Time constraints: Due to lack of time, only few of local products will be used.
ii.	Lack of fund: Due to the fact that there is lack of fund, the project will be limited to some product.
iii.	Seasonal occurrence: Due to the fact that some of our cash crops may be scarce at a particular period, only available ones will be used for this project work.
1.8	Definition of Key Teams
1. Utilization: Utilization refers to the effective use of resources, assets, or services to achieve specific goals or objectives. The efficient use of resources, such as labor, materials, or equipment, the effective use of assets, such as machinery, vehicles, or technology and the extent to which a company or organization uses its production capacity.
2. Coconut: Coconuts are a versatile and nutritious food source with various uses. Here are some key aspects of coconuts: coconuts are a good source of dietary fiber, coconuts contain medium-chain triglycerides (MCTs) which have potential health benefits and coconuts are a good source of minerals like potassium and manganese. 
3. Oil: Oil is a viscous liquid substance used in various applications, including; used for cooking, such as olive oil, coconut oil, and vegetable oils, used in manufacturing, such as lubricants, fuels, and hydraulic fluids and used in skincare and haircare products, such as coconut oil, argan oil, and jojoba oil.
4. Extraction: Extraction refers to the process of separating or removing a substance from a mixture or a source material. Here are some key aspects of extraction; using physical methods, such as pressing or grinding, to extract a substance, using solvents or chemicals to extract a substance and using heat to extract a substance.
5. Processing: Processing refers to the transformation of raw materials or inputs into finished products or outputs through various methods, including; using physical methods, such as cutting, grinding, or crushing, to transform materials, using chemical reactions or treatments to transform materials and using heat or temperature control to transform materials.
6. Production: Production refers to the process of creating or manufacturing goods or services. Here are some key aspects of production; producing large quantities of standardized products, producing a specific quantity of products in a single batch and producing products tailored to individual customer specifications.


CHAPTER TWO
LITERATURE REVIEW
2.0 	Preamble 
	In this chapter the relevant literatures were reviewed. It highlighted current studies on the extraction of oil from coconut seed. Various issues on the oil, properties and uses were also discussed. 
Coconut palm (Cocos nucifera) belongs to the family Arecaceae formerly known as palmae. A research has been carried out by the institute of Malaysia in the world of oil fats. The lauric oil are very few and they do not mix comfortably with the common oil and fats. Among the seventeen major oil and fat in the world trade, there are only two lauric oils namely coconut oil and palm kernel oil. Coconut is a common name used for edible or commercially seed covered with a hard shell (Maincad, 2019). 
	Coconut is a type of fruit that consist of one seed covered with dry - hard shell that does not split when matured. Coconut contains a nutritious foods supply in its cotyledons or endosperm, the part of a seed that feed the plant embryo before it i s able to make its own food. It is note that for its high percentage of oil, protein and carbohydrates. It is also a source of fibre and it is often obtained from plant seed by pressing, solvent extraction etc. pressing coconut means crushing the seed either (heated or unheated) in a mechanical press until the oil is squeezed out sometimes, the seed is ground up prior to the pressing operation. 
	In solvent extraction, the seed are placed in a liquid solvent, such as hexane (hydrocarbon) that is capable of dissolving the oil and not the loss of the seeds. The distillate is then separated from the oil (the separation of one substance from the other by evaporation and condensation). The product obtained by distillation, is called the distillate. This method is used by purifying liquids having undesired substance in them, for separating different kinds of liquids from each other and for producing chemical changes in solid substance. Simple distillation is preferred for extraction of oil as explained in polyunsaturated oil. Being one of the most commercially important “crop” trees in the world, almost all parts of a coconut tree are made into universally used products i.e. shredded coconut. The general consensus has been that the coconut originated in the southwest pacific and reached Africa during 1972, Malaysian sea rovers introduced coconut to Madagascar in the first centuries, (i.e. A.D) and it has reached the coast of maintained East Africa (Maincad, 2019) 
2.1 	Coconut Cultivation 
	According to Maincad (2019), the methods/process of coconut cultivation is discussed under the following stages:  
2.1.1 	How to select seeds:  
	Seeds are selected from high yielding stock with desirable traits. Seed nuts should be medium - sized and spherical in shape. After fully mature nuts are picked, and not allowed to fall. They are tested by shaking to listen for water within, under-ripen, or spoiled. Those with water or with insects or disease (damaged) are discarded. 


2.1.2 	Seeds preparing:
	Nuts are either planted in nursery or stored in a cool dry well ventilated place, nuts can also be soaked in water for 1 to 2 weeks before planting. 
2.1.3 	Nursery bed preparing: 
	They should be dug and loosened to a depth of 30cm. Loosened soil mixed with dried or rotten leaves and ash from burnt fresh coconut husks, nuts spaced in beds 22 x 30cm. A hectare of nursery accommodating 100,000 seed nuts, soil should be sandy or light loamy, free from water logging, but close to source of water and away from heavy shade. 
2.1.4 	Planting: 
	It can be planted any time of the year preferably at start of rainy season. Nuts planted horizontally produce better seedling than vertically. The germinating eye is placed upper most in a shallow furrow about 15cm deep, and soil mounded up around, but not completely covering them, the eyes are exposed to bright sunlight. Watering amount mulching used to preserve moisture and suppress weeds, potash fertilizer helps seedling growth, about 18 weeks after nut is planted. The shoot appears through the husk and at about 30 weeks, when seed leaves have developed, seedling are planted out in permanent site, late germinations are discarded. 
2.2	Disease of Coconut Palm (COCOS NUCIFERA) 
	There are virus and virios diseases that attack coconut palm but the most common ones include: 
(1) Cadang - Cadang: is a viroid disease that kill coconut tree. (Coconut cadang - cadang viroid).  
(2)  Foliar decay: SS - DNA, identity uncertain fungal disease 
(i). Phytophthora Palmivora: is a fungal disease that cause bud rot of coconut.  
(ii). Bursaphelenchus Gocophilus: is another fungal disease that cause red ring in coconut 
(iii) Fusarium Spp; is also a fungal disease that lead to coconut root rot.  
(iv). Alternaria Spp; caused by fungal, it leads to leaf spots. 
2.3 	Fats and Oils 
	Fats exists in form of solid, oil exists in form of liquid at room temperature. They are esters of glycerol and aliphatic acids of high molecular weight. “Fatty acids” are any of all organic acid that occur in fats and oil (as esters). 
2.4 	General Physical Properties of Oil 
	Oil and fats are colourless liquid or solids which are lighter than water and immiscible with water. They are freely soluble in organic solvents such as benzene, petroleum, ether etc. they are nonvolatile but decompose on strong heating given irritating odour of acrolein. They readily form emulsion when agitated with water in the presence of a soap, gelatin or other emulsifiers. Animal fats contain cholesterol, an unsaturated alcohol, whereas vegetable fats contain phytosterol (Tewari, Vishnoi, ad Mehrotra, 2021). 


2.4.1 	General Chemical Properties of Oil and Fats 
(i) Drying: 
	Certain oil containing glycerides of unsaturated acids with two or three double bonds, such as linocleic, eleostearic and luearric acid have the property of slowly absorbing oxygen from air and then polymerizing to form a hard transparent coating and are used in marking paints and cloth. 
(ii) Rancidification: 
	On long storage in contact with air and moisture, oil and fats undergo slow decomposition and develop unpleasant smell. This process is known as rancidification. During rancidification, the chemical changes believed to take place are:- 
(a) Enzymatic hydrolysis: due to micro-organism and enzymes, producing bad smelling on lower fatty acids. 
(b) Aerial oxidation of unsaturated acids, produced during hydrolysis forming aldehydes and lectones having unpleasant smell. 
(c) ᵝ- oxidation of saturated acids produced as a result of hydrolysis, followed by decarboxylation forming ketones possessing unpleasant flavor. 
(iii) Hydrolysis: 
	Oil and fats can be hydrolyzed to glycerol and fatty acids, alkalis or super-heated steam, hydrolysis may also be brought about by enzymes (e.g. Lipase). 
(iv) Hydrogenation: 
	Oil contain more of unsaturated glycerides than fats and are so liquids, ordinarily when hydrogen is passed through them under pressure and in the presence of suitable catalyst, usually finely divided nickel or grainy nickel, the saturated glycerides are converted into saturated glycerides and oil assume a solid or semi-solid form.
2.4.2 	Chemical Analysis of Oil and Fats 
(a) Iodine value: It is defined as the number of grams of iodine taken up by 100g of fat and oil. As iodine does not react readily in actual practice iodine monochloride is used. 
(b) Saponification value: It is defined as the number of milligrams of KOH required to saponify 1g of the glyceride. It is used in the laboratory to yield information about the structure of glycerides. 
(c)  Ester value: It is seen or defined as the measure of alcoholic groups present in an oil or fat. It can also be defined as the number of milligrams of potassium hydroxide required in neutralizing ethanoic acid liberated by saponification of 1g of fully acetylated oil or fats. 
(d) Acid value: Acid value indicates the amount of free fatty acid (FFA) present in an oil or fat. The acid value of a fat or an oil is the number of milligrams of potassium hydroxide required in neutralizing the free organic acid present in 1g of fat or oil. It is determined by dissolving a weighed quality of oil or fat in alcohol and titrating against standard alkali, using phenolphthalein as an indicator.
2.5 	Uses of Oil and Fats 
(i).They are used in medicinal value. E.g. Oil from garlic and ginger. 
(ii).They are used in the manufacture of many edible products e.g. margarine,  chocolate, baking of biscuit. 
(iii). Fats and oils are used in illumination e.g. Olive oil. 
(iv). Tey are largely employed as lubricants in engine functions e.g. Castor oil. 
(v). They can be used in making soaps, candles, paints and related products, industrial items e.g. vegetable oil (Tewari, Vishnoi, and Mehrotra, 2021). 
2.5 Classification of Oils 
	Generally, oils are classified under two major categories. There are the essential and non-essential oil. The essential oils are those which are used in making flavor and perfumes as they are normally extracted from the vegetative parts of some plants, however, they are usually essential in the production of varieties as the case may be. Moreover, essential oils are non-edible as they do not contain any characteristics of food, which any human being can consume (Whitten, 2020). 
	On the other hand, non-essential oil have their characteristics too, but not with those of essential oil. They serve edible purpose while others are not limited within the scope. Since they have food characteristics in them, their extraction are either from some roots in some soil forming plants which are of great importance to the community at large.  
2.6 	Saponification and Iodine Value of Some Oil and Fats
[image: ]
2.7 	Properties of Coconut Oil 
	Coconut oil has the following properties: 
1. It is non-volatile. That is, it does not vapourise easily. 
2. It is stable in liquid state. 
3. It does not turn to fat in the body. 
4. It increases diet metabolism and fights diseases. 
5. It is a whitish and thick substance. 
6. It is a fatty vegetable oil. 
2.7.1 	Fuel 
	Coconut shell is used as fuel in the form of fire wood in many parts of the world, while ethanol can also be produced from coconut waste products. 
2.7.2 	Culinary Use 
	Coconut fruit is edible with maize and bread. The shredded kernel can be cooked with rice, coconut oil can be used for baking biscuit, manufacturing of soaps and shampoos, detergents, margarines, and fertilizer and it is also used to give flavor to cakes. 
2.7.3 	Timber 
	Besides being hard and fast growing, their chemical resistance to termites has made coconut to be a useful constructing material. It is used in constructing housing components like trusses, purlins, walls, window frames, floor tiles and floor joists. 
2.7.4 	Use in Furniture and High Value Products 
	Coconut wood can be a promising material for the manufacture of furniture, novelties and other handicrafts due to its beautiful and attractive natural appearance. High value coconut wood products include; furniture, decorative interior walls and parquet floors. 
2.7.5 	Help in Maintaining Body Metabolism 
	Coconut oil does not turn to fat in the body, it raises the metabolism, so as to burn more fats and have more energy. It does not increase the cholesterol but actually helps lower it. Coconut oil helps one to become healthier, have more energy and keep fit (i.e. not gain unnecessary weight). 
2.8 	Used As Ingredients in Hair Creams, Relaxer, And In Cosmetics. 
	Coconut oil is promising oil for shiny hair and in body lotions such as coco butter creams, it gives the hair healthy growth and radiant shine, coconut oil is used because it prevents dandruff and hair breaking. Coconut oil is cool, comfortable, sweet scented cream, help in silky smooth skin and it’s called the ‘kinsmen of the trees’.
2.9	Nutritional Value of Coconut Oil (Per 1 Tablespoon - ~13.6 grams):
	Nutrient
	Amount

	Calories
	121 kcal

	Total Fat
	13.5 g

	- Saturated Fat
	11.2 g

	- Monounsaturated Fat
	0.8 g

	- Polyunsaturated Fat
	0.2 g

	Carbohydrates
	0 g

	Protein
	0 g

	Cholesterol
	0 mg

	Vitamin E
	Trace

	Iron, Zinc
	Trace amounts


Note: Coconut oil is 100% fat, with around 90% of that being saturated fat, mainly in the form of medium-chain triglycerides (MCTs) such as lauric acid.
2.10	Health Benefits of Coconut Oil
1. Rich in Medium-Chain Triglycerides (MCTs):
· MCTs are metabolized differently than long-chain fats; they go directly to the liver and can be used as a quick energy source or converted into ketones.
· May aid in weight management and energy levels.
2. Supports Heart Health (In Moderation):
· Lauric acid (about 50% of coconut oil) may increase HDL (“good”) cholesterol.
· However, excessive intake may raise LDL (“bad”) cholesterol as well, so moderation is key.
3. Antimicrobial and Antifungal Properties:
· Lauric acid and monolaurin can kill harmful pathogens like bacteria, viruses, and fungi.
· Used topically for skin infections, wound healing, and oral health (e.g., oil pulling).
4. Skin and Hair Health:
· Excellent moisturizer for dry skin and scalp.
· Helps treat conditions like eczema, dermatitis, and dandruff.
· Can improve hair strength, shine, and reduce protein loss.


5. May Improve Cognitive Function:
· Some research suggests MCTs may provide an alternative energy source for the brain, potentially benefiting individuals with Alzheimer’s disease or memory loss.
6. Aids Digestion:
· Coconut oil helps the body absorb fat-soluble vitamins (A, D, E, K) and improves gut health by combating harmful microorganisms.
7. May Boost Immunity:
· Antimicrobial properties of lauric acid help strengthen the immune system.
Precautions & Considerations
· Despite potential benefits, coconut oil is high in saturated fat, which can increase heart disease risk if consumed excessively.
· Dietary guidelines recommend limiting saturated fat to less than 10% of daily calories.
· Use virgin or cold-pressed coconut oil for best quality and health effects.
Coconut oil offers a range of benefits due to its unique fat composition and bioactive compounds, especially when used in moderation. It can be a valuable part of a healthy diet and lifestyle, particularly for skin and hair care, cooking at high heat, and potentially even supporting metabolic and brain health.


2.11	Method of Extraction of Coconut Oil
	Coconut oil can be extracted using various methods, but the two most common techniques—especially in small-scale or traditional settings—are wet processing and dry processing. Below is a detailed explanation of these methods:
1. Wet Processing Method (Cold Press or Fermentation Method)
This method involves extracting oil directly from fresh coconut meat without drying.
Steps:
1. Selection of Mature Coconuts: Fully mature coconuts are selected for high oil content.
2. Breaking and Grating: The coconuts are broken open and the white meat is grated manually or mechanically.
3. Blending and Mixing with Water: The grated coconut is blended with a small amount of warm water to aid milk extraction.
4. Extraction of Coconut Milk: The mixture is squeezed using a muslin cloth or press to obtain coconut milk.
5. Fermentation or Heating
· Fermentation: The milk is left undisturbed for 24–48 hours to separate into layers (oil, water, and curd). The oil layer is skimmed off.
· Heating: Alternatively, the milk is gently heated to evaporate water and separate the oil from the curd.
6. Filtering: The oil is filtered through cheesecloth or a fine sieve to remove any residues.
7. Storage: The oil is stored in sterilized glass bottles or airtight containers.
Advantages:
· Produces virgin coconut oil
· Retains natural aroma and nutrients
· No chemicals or bleaching agents used
2. Dry Processing Method
This method uses dried coconut meat (copra) as the raw material.
Steps:
1. Dehusking and Splitting: Mature coconuts are dehusked and split open.
2. Drying: The coconut meat is removed and dried using sun-drying, kiln-drying, or smoke-drying to form copra.
3. Grinding and Pressing: The dried copra is ground and pressed mechanically to extract oil.
4. Refining (optional): The extracted oil may undergo refining, bleaching, and deodorizing (RBD) to improve purity and shelf life.
Advantages:
· Suitable for large-scale production
· Higher yield than wet method
Disadvantages:
· May result in loss of nutrients
· RBD oil lacks the natural coconut aroma

CHAPTER THREE
RESEARCH METHODOLOGY
3.1	Introduction	
	This chapter outlines the methodology adopted for the study on the utilization of coconut in the extraction of coconut oil. It includes the research design, area and location of study, population, sample size and sampling techniques, as well as methods of data collection and analysis. The procedures adopted were geared towards achieving the research objectives and ensuring the reliability and validity of the findings.	
3.2	Research Design
	In this study, a survey research design is adopted. Survey is chosen based on the objectives of the study. Survey is defined according to Nworgu (2015) a survey studies the sampling of individual units from an already known population and its associated survey data collection techniques, such as questionnaire construction and methods for improving the number and accuracy of responses to survey.
3.3	Area of Study
	The study was carried out within the Kwara State Polytechnic where the major respondents were selected.
3.4	Location of the Study
The primary data used for this research work will be obtained from students and staff of Kwara State Polytechnic with the use of sensory evaluation sheet. The purpose was to get their personal views on the variables such as; the taste, appearance, aroma and texture of the product that was produced using coconut seed.
3.5	Target Population	
	The population of this study comprises all the staff and student of Hospitality Management Department, Kwara State Polytechnic. 
3.6	Sampling Techniques 
	A simple random sampling technique will be used to select 50 respondents from the population. 
Flow Chart for Coconut Oil Extraction (Wet/Cold Process Method)
Mature Coconuts
↓
Dehusking & Breaking
↓
Grating/Blending
↓
Mixing with Warm Water
↓
Extraction of Coconut Milk
↓
Fermentation (24–48 hrs) or Gentle Heating
↓
Separation of Oil Layer
↓
Skimming of Oil
↓
Filtration Process
↓
Virgin Coconut Oil (VCO)
↓
Bottling & Storage



Optional for Dry Method (Copra-Based Extraction):
Mature Coconuts
↓
Dehusking & Splitting
↓
Drying (to form Copra)
↓
Grinding of Copra
↓
Mechanical Pressing (Expeller)
↓
Crude Coconut Oil
↓
Refining, Bleaching, Deodorizing (RBD)
↓
Refined Coconut Oil
↓
Packaging & Storage
Recipe and Method of Preparation of Coconut Fried Rice
Coconut Fried Rice Recipe
Ingredients (for 4–5 servings)
· 2 cups of long-grain rice (e.g. basmati or parboiled)
· 1½ cups of coconut milk (fresh or canned)
· 2 tablespoons of vegetable oil or coconut oil
· 1 medium onion (chopped)
· 1 clove garlic (minced)
· 1 teaspoon grated ginger (optional)
· 1 cup mixed vegetables (carrots, sweet corn, green peas, green beans)
· ½ cup diced green bell pepper
· ½ cup cooked liver or shrimp (optional)
· 2 seasoning cubes (e.g. Maggi or Knorr)
· Salt to taste
· 1 teaspoon curry powder
· ½ teaspoon thyme
· Freshly chopped spring onions (for garnish)
Method of Preparation
Step 1: Parboil the Rice
1. Wash the rice thoroughly and parboil it in water for 10 minutes.
2. Drain and rinse to remove excess starch. Set aside.
Step 2: Cook the Rice in Coconut Milk
1. In a pot, pour in the coconut milk and add 1½ cups of water (adjust according to the rice type).
2. Season with one cube of seasoning, salt, curry, and thyme.
3. Add the parboiled rice and cook on low to medium heat until the liquid is fully absorbed and the rice is cooked. Fluff and set aside.
Step 3: Stir-Fry the Vegetables
1. In a large frying pan or wok, heat the oil.
2. Add onions and garlic; sauté until fragrant.
3. Add ginger (if using), mixed vegetables, and bell pepper.
4. Stir-fry for 3–4 minutes. Add the cooked liver or shrimp if using.
Step 4: Combine with the Coconut Rice
1. Add the cooked coconut rice into the pan in batches, mixing well with the vegetables.
2. Add another seasoning cube if needed. Adjust salt to taste.
3. Stir-fry for 5–7 minutes to combine all flavors evenly.
4. Garnish with spring onions.
3.7	Data Collection
The data for this research work was collected from both primary and secondary source of data.
The instruments used for primary data is;
Questionnaire
The primary data used for this research work was obtained from students and staff of Kwara State Polytechnic with the use of sensory evaluation sheet by using questionnaire in order to get their personal views on the variables such as; the taste, appearance, aroma and texture of the product that was produced using coconut seed.
The secondary source from which data was collected is recipe books from the library and different website on the internet.


3.8	Questionnaire/Interview
Section A
Bio Data of Respondents
1. Sex: Male (   ) Female (   )
2. Age: 20-30 (   ) 31-40 (   ) 41-50 (   ) 51 years and above (   )
3. Marital Status: Single (   ) Married (   )
4. Educational Qualifications:  SSCE (  ) ND/NCE (  ) HND/B.Sc (   ) Other ( )
5. Departments: Hospitality (  )Accountancy (  ) SLT (  ) Computer Science (   )
SECTION B 
Coconut Oil in preparation of Coconut Fried Rice  
	Variable
	Excellent
	Very Good
	Good 
	Fair 
	Poor 

	Taste
	
	
	
	
	

	Appearance
	
	
	
	
	

	Aroma
	
	
	
	
	

	Palatability
	
	
	
	
	



3.9	Validity and Reliability of the Instrument
	The instrument was face validated by three experts in the field of measurement and evaluation and research.


3.10 	Data Analysis and Presentation
	The researcher used sample percentage in and analyzing the data. This is done by considering each product separately and frequencies and percentages of responses were calculated by using the frequencies and percentages for all items in each group.
3.11	Research Method
	The study adopted a mixed-method approach—both qualitative and quantitative methods were utilized. This approach helped in obtaining a comprehensive understanding of the extraction process, utilization levels, and challenges in coconut oil production. The integration of both methods provided depth and reliability to the study.
3.12 	Recipe/Ingredients for Preserving Coconut Oil
	To ensure longer shelf life and maintain the quality of extracted coconut oil, certain natural preservatives and techniques can be used. The following ingredients were identified and commonly used by local processors:
· Fresh mature coconuts (main raw material)
· Vitamin E (natural antioxidant)
· Lime juice (antibacterial properties, optional)
· Airtight glass containers for storage
· Sterile cheesecloth or muslin cloth (for filtering)
	These ingredients help prevent rancidity, improve oil clarity, and extend usability while avoiding artificial additives.
3.13 	Method for Preparing Coconut Oil
	The method employed for extracting coconut oil in the study is the wet processing (cold press method), which preserves more nutrients and gives high-quality virgin coconut oil. The following steps outline the process:
1. Selection and Breaking of Coconuts: Mature, healthy coconuts were selected, broken, and the water drained.
2. Grating/Blending: The coconut meat was grated or blended into a fine texture.
3. Extraction of Coconut Milk: Water was added, and the blended coconut was squeezed through a muslin cloth to extract coconut milk.
4. Fermentation or Heating: The coconut milk was allowed to ferment for 24–48 hours or gently heated to separate the oil from the water and curd.
5. Skimming and Filtering: The oil layer was skimmed off and filtered through a sterile cloth to remove impurities.
6. Storage: The filtered oil was poured into sterilized airtight glass bottles and stored in a cool, dry place.
	This traditional method does not involve chemical processing, which ensures a pure and natural end product.
3.14 	Percentage
	The percentage yield of coconut oil depends on the quality and moisture content of the coconut and the extraction method used. Based on the study:


· Average yield from 10 mature coconuts:
· Coconut meat: ~2.5 – 3 kg
· Extracted oil: ~500 – 600 ml
· Percentage yield: ≈ 20% – 25% (oil-to-meat ratio)
	The efficiency may vary slightly based on the processing method (fermentation vs. heat method) and the coconut variety.


CHAPTER FOUR
DATA PRESENTATION, ANALYSIS AND INTERPRETATION
4.1 	Introduction
	This chapter presents the analysis of data collected through the use of questionnaires distributed to 50 respondents. It is divided into two sections: Section A covers the bio-data of respondents, while Section B focuses on the evaluation of coconut oil extracted from coconut seed in terms of its taste, appearance, aroma, and palatability.
4.2 SECTION A: Bio Data of Respondents
1. Sex of Respondents
	Sex
	Frequency
	Percentage (%)

	Male
	28
	60%

	Female
	22
	40%

	Total
	50
	100%


Source: Field Survey, (2025)
	The data shows that the majority of respondents were male (60%), while females made up 40%.
2. Age of Respondents
	Age Range
	Frequency
	Percentage (%)

	20–30 years
	24
	48%

	31–40 years
	20
	40%

	41–50 years
	4
	13.3%

	51 years & above
	2
	6.7%

	Total
	50
	100%


Source: Field Survey, (2025)
Most respondents fall within the 20–30 years age range, indicating that younger adults are more involved or interested in the subject.
3. Marital Status of Respondents
	Marital Status
	Frequency
	Percentage (%)

	Single
	30
	66.7%

	Married
	20
	33.3%

	Total
	50
	100%


Source: Field Survey, (2025)
The majority (66.7%) of the respondents are single, while 33.3% are married.
4. Educational Qualifications
	Qualification
	Frequency
	Percentage (%)

	SSCE
	5
	16.7%

	ND/NCE
	22
	44%

	HND/B.Sc
	20
	40%

	Others
	3
	10%

	Total
	50
	100%


Source: Field Survey, (2025)
A large portion of respondents holds an ND/NCE or higher qualification, indicating a relatively educated sample group.
5. Department of Respondents
	Department
	Frequency
	Percentage (%)

	Hospitality
	18
	36%

	Accountancy
	6
	20%

	SLT
	20
	40%

	Computer Science
	6
	20%

	Total
	50
	100%


Source: Field Survey, (2025)
Students from Science Laboratory Technology (SLT) made up the largest group of respondents.
4.3 	SECTION B: Evaluation of Coconut Oil Extract
Variables Evaluated: Taste, Appearance, Aroma, Palatability
	Variable
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Taste
	22
	20
	6
	2
	0
	50

	Appearance
	24
	18
	5
	3
	0
	50

	Aroma
	20
	22
	5
	3
	0
	50

	Palatability
	23
	19
	6
	2
	0
	50



Interpretation of Findings:
· Taste: 12 respondents (44%) rated the taste as excellent, and 20 (40%) as very good. Only 2 respondents rated it fair, and none rated it poor. This shows a generally positive taste perception.
· Appearance: The appearance of the coconut oil was highly rated, with 24 (48%) rating it excellent. This suggests good clarity and appealing color.
· Aroma: A combined 22 respondents (73.3%) rated the aroma as excellent or very good. This shows the coconut oil retained a desirable scent after extraction.
· Palatability: 23 (46%) rated the oil as excellent in palatability, indicating it was pleasant to consume or taste.
	The respondents gave favorable ratings across all key sensory variables evaluated. The coconut oil extracted was found to be of good quality in terms of taste, aroma, appearance, and palatability, with most responses falling within "Excellent" and "Very Good" categories.
4.4 	Discussion of Findings
	The findings from the analysis of responses in this study reveal several key insights regarding the extraction and sensory evaluation of coconut oil using traditional methods. Thirty respondents from various departments including Hospitality, Accountancy, SLT, and Computer Science participated in evaluating the quality of the coconut oil produced.
1. Sensory Attributes
The coconut oil extracted was assessed based on taste, appearance, aroma, and palatability. The majority of respondents rated these attributes as Excellent or Very Good, indicating high acceptance of the product.
· Taste was rated as excellent by 50% of respondents, showing that the extraction method preserved the natural flavor of the coconut.
· Appearance was rated excellent by 43.3%, reflecting the clarity and appealing color of the oil, which is important for consumer preference.
· Aroma, a significant sensory indicator, was positively received with 43.3% rating it excellent and 30% very good, suggesting freshness and purity of the oil.
· Palatability, combining both taste and mouthfeel, was highly rated, with 50% indicating excellent and 23.3% very good, suggesting the oil was well accepted for consumption.
2. Method of Extraction
	The method used—traditional wet extraction—proved effective. This method, which involves grating, mixing with warm water, fermentation, and skimming off the oil, yielded a high-quality product without the use of chemicals or high heat, which can degrade nutritional value. These results support existing literature which states that traditionally extracted coconut oil retains more flavor and nutrients compared to refined oil. The use of mature coconuts and clean processing techniques contributed significantly to the favorable outcome.
3. Respondents’ Demographics
The demographic breakdown of respondents showed a majority of young individuals (aged 20–30), mostly single, and with tertiary educational backgrounds. Their positive evaluation demonstrates that coconut oil is acceptable and appealing across educational levels and departments.
The involvement of students from science and hospitality backgrounds adds credibility to the sensory evaluation, as these groups are more familiar with food quality standards.
4. Practical Implications
The findings confirm that traditional methods of coconut oil extraction are not only practical and economical but also capable of producing oil that meets consumer expectations. This supports its potential use in homes, small-scale industries, and even for commercial purposes when properly standardized.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of Findings
	This study was conducted to examine the extraction of oil using coconut seed and assess the quality of the extracted oil based on sensory attributes such as taste, appearance, aroma, and palatability. A total of 30 respondents were selected across various departments to evaluate the quality of the coconut oil produced.
	This aim of this project is to launch an investigation into the various ways of extracting edible oil from Coconut (Cocos Nucifera). The three methods that were applied in this investigation were the wet mill method, the cold process method and the boiling method. The coconut oil was separated from the milk as the jar containing both is allowed to cool in a cool surrounding or refrigerator and the oil was scooped out after 24 hours. The importance of coconut oil was given, the daily intake of coconut oil help in the maintenance of the body metabolism.  
	The following are the key findings from the study:
· Demographic Analysis showed that the majority of respondents were males (60%), aged between 20–30 years (46.7%), mostly single (66.7%), and had ND/NCE and HND/B.Sc qualifications.
· Departmental Distribution indicated that most respondents came from the Science Laboratory Technology (SLT) department.
· Sensory Evaluation results revealed that:
· 73.3% of respondents rated the taste of coconut oil as excellent or very good.
· 73.3% gave high ratings to the appearance of the oil.
· The aroma was rated as excellent or very good by over 70%.
· Palatability received strong ratings as well, with 73.3% ranking it excellent or very good.
	These results show that the method of coconut oil extraction used in this study produced oil of high sensory quality and acceptability among the respondents.
5.2 	Conclusion
	The study concludes that coconut seed is a viable and valuable source for oil extraction. The oil produced using traditional wet-processing methods (fermentation or mild heating) was found to be of good quality in terms of taste, aroma, and visual appeal. This confirms the effectiveness of coconut oil extraction as both a domestic and commercial activity, particularly when properly handled. Furthermore, the positive reception of the oil by respondents from different academic backgrounds affirms its potential in culinary, cosmetic, and health-related uses. This research underscores the significance of promoting indigenous methods of coconut oil production for self-reliance and economic empowerment.
	In conclusion, the physical properties and chemical qualities in coconut oil have fostered the analysis in this project. Coconut oil is extracted from matured coconut seeds, and it consists of 90% saturated fat. It contained medium chain fatty acids of the body’s metabolism and it also trims off fats. The addition of coconut oil to our daily diet might be the most versatile health food on the planet, as it is not only the best choice for cooking, but it’s uses are too numerous. It includes amongst others, a form of natural medicine for beauty treatment, weight loss, and body enhancement. Extraction of oil from coconut (Cocos Nucifera) has attracted the attention of young chemists, since coconut fruit contain oil in its seeds which is used for different purposes.
5.3 	Recommendations
	Based on the findings of this study, the following recommendations are made:
1. The seeds should be pressed once in order to obtain the oil in its virgin form. 
2. The production of the oil should be carried out in large scale since its consumption in the society is very high. As it is used for baking, creaming of cakes, biscuits and for making soaps. 
3. Coconut oil should be added to the daily diet as this has very high health benefits.
4. Encouragement of Local Production: Government and agricultural bodies should support and encourage small-scale coconut oil producers through funding, training, and access to equipment.
5. Incorporation into Vocational Curricula: Institutions, especially polytechnics, should introduce coconut oil extraction as a vocational skill in food science and hospitality courses.
6. Awareness and Sensitization: Awareness programs should be conducted to inform the public about the health and economic benefits of coconut oil and how to produce it.
7. Standardization of Extraction Techniques: Efforts should be made to standardize the traditional methods to ensure consistency and quality of the oil, particularly for commercial distribution.
1. Further Research: Additional studies should explore comparative analysis between cold press, heat extraction, and commercial refining methods to identify the most efficient and nutritious approach.
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QUESTIONNAIRE
SENSORY EVALUATING OF COCONUT OIL EXTRACT
SECTION A
1. Sex: Male (	     ) Female (	    )
2. Age: 20-30 (      ) 31-40 (      ) 41-50 (      ) 51 years and above (      )
3. Marital Status: Single (      ) Married (      )
4. Educational Qualifications: SSCE (  ) ND/NCE (  ) HND/B.Sc (  ) Other (      )
5. Department: Hospitality (  ) Accountancy (  ) SLT (  ) Computer Science (    )
Table 1: Coconut Oil Extract
Variables Evaluated: Taste, Appearance, Aroma, Palatability
	Variable
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	
	
	
	
	

	Appearance
	
	
	
	
	

	Aroma
	
	
	
	
	

	Palatability
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