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[bookmark: _GoBack]ABSTRACT
Coconut (Cocos nucifera) is a tropical fruit widely cultivated for its nutritional and economic value. It is rich in vitamins, minerals, dietary fiber, and healthy fats, making it an important raw material for food processing and value addition. This study examined the utilization of coconut in the preparation of five selected food products milkshake, smoothie, coconut rice, coconut cake, and coconut juice. The primary aim was to highlight the versatility of coconut in human nutrition while assessing its contribution to improved dietary practices and possible income generation.
The research employed both experimental and descriptive methods. Fresh coconuts were processed into milk, juice, and grated flesh, which served as the base ingredients for the different food products. Each product was prepared following standardized recipes and evaluated in terms of nutritional value, taste, texture, and consumer acceptability through sensory analysis. Data were collected from respondents using structured questionnaires and interviews, while statistical tools were used to analyze responses.
Findings from the study revealed that coconut based products are highly acceptable, nutritious, and suitable for a wide range of consumers. Coconut milk enhanced the creaminess of milkshakes and smoothies, coconut juice provided a refreshing natural beverage, while coconut rice and cake offered unique flavor and aroma compared to conventional products. The study concludes that coconut utilization in food processing not only promotes healthy living but also provides opportunities for small scale food enterprises and economic empowerment.
It is therefore recommended that more awareness be created on the nutritional benefits of coconut based products, and that food processors and entrepreneurs explore coconut as a sustainable raw material for product diversification.
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CHAPTER ONE
INTRODUCTION
1.1 Background of the Study
Coconut (Cocos nucifera) is one of the most versatile and economically important tropical crops, commonly referred to as the "tree of life" due to its numerous uses and benefits (Okoro, 2018). Every part of the coconut from the water, milk, and flesh to the shell and husk can be utilized in food production, cosmetics, fuel, and other industries. In recent years, the food industry has increasingly turned its focus toward natural and plant based ingredients, with coconut gaining popularity for its nutritional value and unique flavor profile (Adetunji & Musa, 2020).
Coconut derived products have a broad appeal, particularly among health conscious consumers. The use of coconut in dairy alternatives, such as coconut milk and cream, is now mainstream. This trend has paved the way for innovative food and beverage applications including coconut milkshakes, smoothies, rice dishes, cakes, and juices (Nwankwo & Bello, 2021).
Despite its potential, the utilization of coconut in local food industries remains underexploited in many developing countries. This project seeks to explore practical methods for processing coconut into diverse and marketable food products, thereby enhancing its value and promoting its economic potential.
Coconut (Cocos nucifera) is often referred to as the "tree of life" due to its wide range of uses and economic significance across tropical and subtropical regions. Every part of the coconut palm   from the roots to the fruit   offers utility, whether for food, fuel, fiber, or construction. In recent decades, coconut has gained global recognition not only as a source of oil and water but also as a versatile ingredient in the food and beverage industry.
Coconut based products such as milkshake, smoothie, rice, cake, and juice are gaining popularity due to growing consumer awareness of healthy eating, lactose intolerance, and the shift toward plant based diets. Coconut milk, extracted from grated coconut meat, is rich in medium chain triglycerides (MCTs), lauric acid, and antioxidants that promote heart health, immunity, and metabolic function (Johnson & Udo, 2016). Similarly, coconut water and juice are appreciated for their natural electrolytes, making them ideal beverages for hydration and wellness (Aliyu & Benson, 2017).
The food industry has seen significant interest in the development of value added coconut products. Coconut smoothies and milkshakes, often blended with tropical fruits, are increasingly found in urban markets and health focused cafés. Coconut rice, a staple in many Asian and African cuisines, offers a fragrant and flavorful alternative to plain rice. Furthermore, the incorporation of coconut into baked goods like cakes not only enhances taste but also adds nutritional value due to the presence of healthy fats and fiber (Okafor et al., 2018).
Despite the abundance of coconuts in countries like Nigeria, India, the Philippines, and Sri Lanka, local processing and diversification into finished food products remain limited. This underutilization highlights the need for research into innovative ways to process coconut into consumer friendly food and beverage products that are nutritious, appealing, and marketable (Adedayo & Nwoko, 2019). Moreover, the rising demand for lactose free and gluten free alternatives positions coconut as a key ingredient for functional foods.
The development and evaluation of coconut based milkshake, smoothie, rice, cake, and juice can open new opportunities for food entrepreneurs, small scale processors, and nutritionists. With proper processing methods, quality control, and sensory optimization, these products can contribute to food security, employment, and improved dietary diversity. Thus, this study investigates the utilization of coconut in the production of selected food and beverage products, assessing their nutritional composition, sensory acceptability, and potential for local and commercial use.
Traditionally, coconuts are used for cooking oil, coconut milk, water, and flour. With increasing awareness of health and wellness, there is a growing shift toward plant based diets and dairy alternatives. Coconut milk and water are rich in electrolytes, antioxidants, and medium chain triglycerides (MCTs), which have been linked to improved cardiovascular health, better digestion, and enhanced energy metabolism (Johnson & Udo, 2016). These nutritional benefits make coconut an ideal ingredient for developing functional foods and beverages.
The current trend in food innovation has sparked interest in coconut based milkshakes, smoothies, baked goods, and rice dishes. Coconut milkshakes and smoothies provide lactose free, plant based alternatives to dairy beverages, appealing to health conscious consumers and those with lactose intolerance. Coconut rice is a staple in many West African and South Asian households, often prepared during festive occasions. Likewise, coconut cake, made using coconut flour or flakes, offers a gluten free option rich in fiber and healthy fats (Okafor et al., 2018). Coconut juice, derived from young coconuts, is known for its refreshing taste and hydration properties, often recommended for sports recovery (Aliyu & Benson, 2017).
Despite the abundant availability of coconuts in many developing countries, its use is often limited to traditional applications. There is a need to explore its potential for commercial scale food production and consumption. This study seeks to investigate the utilization of coconut in producing consumer friendly products such as milkshake, smoothie, rice, cake, and juice. The research will focus on nutritional composition, sensory quality, and acceptability, providing a foundation for promoting coconut based innovations in food processing.
1.2 Statement of the Problem
Although coconut is abundant in tropical regions, its use is often limited to traditional recipes, and many households and small scale industries lack the knowledge or technology to process it into value added products. This limited utilization restricts its economic benefits (Ibrahim, 2019). Additionally, with growing consumer interest in health conscious and dairy free alternatives, there is a need to expand the variety of coconut based products available in the market.
1.3 Objectives of the Study
The main objective of this study is to investigate the utilization of coconut in the production of selected food and beverage items. Specific objectives include:
· To process coconut into milkshake, smoothie, coconut rice, coconut cake, and coconut juice.
· To evaluate the sensory properties of these coconut based products.
· To assess the potential for local or commercial production of these products.
1.4 Research Questions
This study aims to answer the following research questions:
· What are the nutritional compositions of coconut based milkshake, smoothie, rice, cake, and juice?
· What ingredients and methods are most effective in formulating each of these coconut based products?
· How do the coconut based products perform in sensory evaluation, particularly in terms of taste, aroma, texture, and overall acceptability?
· Can coconut be effectively used as a primary or complementary ingredient in the development of acceptable and marketable food and beverage products?
· What are the potential economic and health benefits of promoting locally produced coconut based foods and drinks?
1.5 Significance of the Study
This study aims to contribute to food innovation by promoting the use of coconut in diverse culinary applications. The findings can benefit food entrepreneurs, nutritionists, students, and researchers interested in functional foods and local resource utilization. It may also stimulate small scale industries to adopt coconut processing as a viable business (Eze & Udoh, 2022).
1.6 Scope and Limitation
This study focuses on the processing of coconut into five main products: milkshake, smoothie, rice, cake, and juice. It will not cover other coconut based products such as coconut oil or cosmetics. Limitations may include availability of processing equipment and subjectivity in sensory evaluation.
1.7 Definition of Terms
· Coconut Milk: A creamy liquid extracted from the grated meat of mature coconuts.
· Smoothie: A thick beverage made by blending fruit or vegetables with a liquid base, often milk or juice.
· Sensory Evaluation: A scientific discipline used to measure, analyze, and interpret reactions to the characteristics of food as perceived by the senses.
· Value Addition: The process of increasing the economic value and consumer appeal of an agricultural product.


CHAPTER TWO
LITERATURE REVIEW
2.1 Overview of Coconut and Its Economic Importance
Coconut (Cocos nucifera) is one of the most valuable and versatile tropical crops, commonly referred to as the "tree of life" due to its wide range of uses. It belongs to the palm family (Arecaceae) and thrives in tropical and subtropical coastal regions across the globe (Adeyemi & Lawal, 2020). The coconut palm produces fruit throughout the year, making it a reliable source of food, income, and raw materials for millions of people, especially in developing nations.
The economic importance of coconut lies in its capacity to generate income across multiple sectors. In agriculture, coconuts provide food and oil for local consumption and export. In the manufacturing sector, various coconut products including coconut oil, milk, water, fiber (coir), husk, shell, and wood are used in the production of cosmetics, soaps, household goods, biofuels, and construction materials (Mukhtar & Ochieng, 2019). Additionally, coconut waste can be repurposed into organic fertilizers and animal feed, further increasing its value.
Globally, coconut production contributes significantly to the GDP of many tropical countries. For example, in countries like the Philippines, Indonesia, India, and Sri Lanka, coconut exports account for a major portion of agricultural exports (Taiwo & Ijeoma, 2021). In Africa, countries such as Nigeria, Ghana, and Tanzania have seen increasing interest in coconut farming due to its profitability and export potential.
Moreover, the shift toward natural and health oriented products has driven demand for coconut derived goods such as virgin coconut oil, coconut milk, and coconut water. These products are promoted for their nutritional and functional benefits, including their role in heart health, skin care, and hydration (Obasi & Kayode, 2017). Consequently, there has been a rise in coconut based small and medium enterprises (SMEs), particularly in urban and peri urban areas.
In summary, coconut is not only a source of food but also a driver of sustainable economic development. Its versatility supports industries ranging from food processing and cosmetics to construction and renewable energy, making it a vital crop in the global bioeconomy.
2.2 Nutritional Composition of Coconut
Coconut is not only valued for its versatility in culinary and industrial applications but also for its impressive nutritional profile. Various parts of the coconut including the water, milk, flesh (kernel), and oil contain essential nutrients that contribute to a healthy diet (Obasi & Kayode, 2017).
Coconut Flesh and Milk
The white, edible part of the coconut, known as the kernel or meat, is rich in dietary fiber, healthy fats, and moderate amounts of protein. One of the most notable features of coconut flesh is its high content of medium chain triglycerides (MCTs) a type of fat that is more easily digested and used for energy than long chain fatty acids found in most other oils (Ekanem & Bello, 2018). These MCTs, primarily lauric acid, have been studied for their potential to support metabolism, immune function, and heart health.
Coconut milk, extracted by blending grated coconut meat with water, contains many of the same nutrients as the flesh. It is particularly rich in saturated fat, and though this has sparked some health debates, moderate consumption of coconut milk has been associated with beneficial effects such as improved lipid profiles and antioxidant properties (James & Okon, 2019).


Coconut Water
Coconut water, the clear liquid found in young, green coconuts, is low in fat and calories but high in electrolytes such as potassium, sodium, calcium, and magnesium. It is often referred to as a "natural sports drink" due to its hydrating qualities (Obong & Eze, 2021). Unlike coconut milk, coconut water is free from fat and cholesterol, making it a healthy option for hydration.
Coconut Oil
Virgin coconut oil, extracted from the fresh meat of mature coconuts, is composed almost entirely of saturated fats, with MCTs making up a large proportion. It is stable at high temperatures and commonly used in cooking and baking. Nutritionally, coconut oil is recognized for its antimicrobial, anti inflammatory, and potential weight management properties (Aliyu & Danladi, 2020). However, due to its high saturated fat content, it is recommended to consume it in moderation.
Micronutrients and Antioxidants
Coconut products also provide important micronutrients including:
· Iron – important for blood production
· Manganese – supports metabolism and bone health
· Copper and Selenium – involved in antioxidant defense systems
Moreover, the phenolic compounds found in coconut contribute to its antioxidant properties, helping to protect the body against oxidative stress and chronic diseases (Nkwocha, 2019).
2.3 Traditional and Industrial Uses of Coconut
The coconut palm has been valued for centuries in various cultures for its multifaceted uses in food, medicine, crafts, and construction. Today, its traditional applications continue alongside expanded industrial uses, making coconut a vital resource in both rural and urban economies.
Traditional Uses
In many parts of Africa, Asia, and the Pacific Islands, the coconut is an integral part of daily life and culinary tradition. Coconut milk and grated coconut are commonly used in cooking to enhance flavor and texture in stews, curries, rice dishes, and baked goods (Okeke, 2016). In Nigeria and Ghana, coconut rice is a popular traditional dish, especially during festive seasons. Similarly, in Southeast Asia, coconut milk is used in both savory and sweet dishes.
Beyond food, the leaves of the coconut palm are traditionally used for roofing, weaving mats, and crafting baskets. The shell and husk are repurposed into tools, fuel, or handicrafts. Coconut oil, extracted traditionally through cold pressing or boiling, has been used for skin and hair care, massage therapy, and traditional medicine for treating wounds and infections (Yusuf & Danjuma, 2017).
Industrial Uses
With modernization and increased global demand, the industrial use of coconut has significantly expanded. The coconut is now processed into a wide range of commercial products across various sectors:
Food and Beverage Industry
· Coconut oil is widely used in cooking, baking, and food manufacturing as a healthier alternative to trans fats.
· Coconut milk, cream, and water are bottled or canned and marketed as dairy free and functional beverages.
· Desiccated coconut and coconut flour are used in snacks, cereals, energy bars, and gluten free baking.
· Coconut sugar, derived from the sap of the coconut flower, is a natural sweetener with a lower glycemic index (Afolabi & James, 2019).
Cosmetic and Pharmaceutical Industry
Coconut oil and its derivatives are used in:
· Soaps, shampoos, lotions, and lip balms due to their moisturizing and antimicrobial properties.
· Natural remedies and supplements, especially virgin coconut oil, are marketed for skin health, weight loss, and immune support (Ekanem & Bello, 2018).
Agricultural and Industrial Uses
· The coir fiber, extracted from the husk, is used in making ropes, mats, brushes, and mattress stuffing.
· Coconut shell charcoal is used in activated carbon production for water purification and air filtration systems (Aliyu & Danladi, 2020).
· Biofuel and organic fertilizers are also increasingly derived from coconut waste, supporting sustainable agricultural practices (Nkwocha, 2019).
Global Trends in Coconut Utilization
Global consumer preferences have shifted toward natural, plant based, and sustainable products, further driving the industrialization of coconut processing. This has encouraged investment in coconut based small and medium enterprises (SMEs), particularly in tropical countries like the Philippines, Indonesia, India, and Nigeria, where coconut farming is widespread (Mukhtar & Ochieng, 2019).


2.4 Review of Products Derived from Coconut
Coconut is an exceptionally versatile fruit from which a wide range of products are derived. These products cut across several industries including food and beverage, cosmetics, health and wellness, and even construction. This section reviews key products derived from coconut, emphasizing their relevance, forms, and economic contributions.
1. Coconut Milk
Coconut milk is a white, creamy liquid obtained by grating and squeezing the flesh of mature coconuts. It is widely used as a dairy alternative in both traditional dishes and modern recipes such as curries, soups, milkshakes, and smoothies. Commercially, coconut milk is processed into canned, powdered, and UHT (ultra heat treated) forms (Adetunji & Bolarinwa, 2020). Its rising demand is linked to the global trend toward plant based diets.
2. Coconut Water
Extracted from the center of green, immature coconuts, coconut water is a low calorie, naturally refreshing beverage. It is rich in electrolytes like potassium and magnesium, making it a popular rehydration drink (Obong & Eze, 2021). Packaged in bottles, cartons, or cans, it is now widely consumed as a functional and sports beverage.
3. Coconut Oil
Coconut oil is one of the most commercially significant coconut products. It is extracted from either fresh coconut meat (virgin coconut oil) or dried coconut (copra). Virgin coconut oil is popular in cooking, skincare, and haircare, while industrial grade coconut oil is used in soap and detergent manufacturing (Yusuf & Danjuma, 2017). Its high content of lauric acid offers antimicrobial and health promoting properties.

4. Coconut Cake and Flour
Coconut cake is a delicious dessert made using coconut milk, grated coconut, or coconut flour. Coconut flour, a by product of coconut milk extraction, is gluten free and high in fiber. It is widely used in baking and healthy snack production, especially among consumers with gluten intolerance or those following low carb diets (Aliyu & Danladi, 2020).
5. Coconut Rice
This is a popular dish in many tropical countries, especially in West Africa. It is made by cooking rice with coconut milk and grated coconut, creating a rich and flavorful meal. Though traditionally homemade, coconut rice has entered the convenience food industry in pre packaged or ready to eat formats, contributing to its commercial viability (Okeke, 2016).
6. Coconut Smoothies and Milkshakes
Coconut based smoothies and milkshakes have gained traction as healthy refreshment options. These are typically made by blending coconut milk or water with fruits, ice, and sweeteners. They are favored for their taste and nutritional profile, often marketed as wellness drinks (James & Okon, 2019).
7. Coconut Shell and Coir Products
Coconut shell is used to produce charcoal, activated carbon, and decorative items. Coir, the fibrous material from the husk, is processed into mats, ropes, brushes, and biodegradable planting pots. These products are environmentally friendly and contribute to the zero waste philosophy in coconut processing (Nkwocha, 2019).


8. Coconut Sugar and Vinegar
Coconut sugar, obtained from the sap of the coconut flower, is a natural sweetener rich in minerals and with a low glycemic index. Coconut vinegar, fermented from the sap or water, is used in culinary and medicinal contexts, especially in Asian cuisine (Afolabi & James, 2019).
2.5 Previous Studies on Coconut Based Foods and Beverages
Over the years, numerous studies have explored the processing, nutritional benefits, consumer preferences, and market potential of coconut based foods and beverages. These studies emphasize the increasing global demand for coconut products due to their perceived health benefits, functional properties, and versatility in food applications.
Coconut Milk and Health Benefits
A study by Bello and Obasi (2018) assessed the nutritional impact of coconut milk consumption among adults in urban Nigeria. The findings indicated that moderate intake of coconut milk improved lipid profiles and provided essential micronutrients such as iron, selenium, and manganese. The researchers also found that coconut milk was a viable dairy alternative for individuals with lactose intolerance.
Development of Coconut Based Beverages
Eze et al. (2019) developed a variety of coconut based beverages, including smoothies and flavored milkshakes, combining coconut milk with fruits such as mango, pineapple, and banana. The study showed that the blending of coconut milk with tropical fruits enhanced taste, aroma, and nutrient density, leading to high consumer acceptability. Sensory evaluation revealed that over 85% of respondents preferred the coconut pineapple blend.


Coconut Rice as a Value Added Product
Ogunyemi and Balogun (2017) investigated the processing of ready to cook coconut rice using dehydrated coconut milk and parboiled rice. The study found that the product maintained a high level of flavor retention and could reduce household cooking time by 40%. The researchers recommended the product for commercialization in urban food markets due to its cultural appeal and convenience.
Nutritional Comparison of Coconut Cakes
In a comparative study of baked goods, Lawal and Adekunle (2020) analyzed the use of coconut flour versus wheat flour in cake production. Results indicated that coconut flour cakes were higher in fiber and lower in gluten, making them suitable for health conscious consumers. However, due to the density of coconut flour, recipe adjustments were required to maintain palatability and texture.
Consumer Preferences for Coconut Water
According to a market survey conducted by Tunde and Ibrahim (2019), coconut water consumption is growing steadily among urban youth, primarily due to its hydrating properties and perceived naturalness. The study reported that packaging, flavor infusions (such as lime or mint), and cold chain storage significantly influenced consumer purchasing decisions.
Product Development and Innovation
Nwachukwu et al. (2021) explored the innovation landscape in coconut product development in West Africa. The research highlighted the emergence of SMEs creating unique coconut based snacks, beverages, and desserts. These businesses often utilized locally sourced materials, and many operated within informal sectors. The study advocated for improved processing technology and regulatory support to expand coconut food ventures.
CHAPTER THREE
MATERIALS AND METHODS
3.1 Introduction
This chapter outlines the materials and detailed methodological procedures employed in the formulation, preparation, and sensory evaluation of five coconut based food and beverage products. The products include Coconut Milkshake, Coconut Smoothie, Coconut Rice, Coconut Cake, and Coconut Juice. The aim was to utilize coconut in diversified culinary applications and assess their sensory appeal and consumer acceptability.
The chapter describes the sourcing of raw materials, preparation protocols for each recipe, equipment used, sensory analysis techniques, experimental design, and data analysis procedures. Emphasis was placed on standardizing preparation methods to ensure repeatability and reliability of results.
3.2 Materials
3.2.1 Raw Materials
The main raw material used across all products was mature brown coconuts, valued for their thick white flesh and high oil content. These were sourced fresh from a local market in [Oja Oba Market in Ilorin], ensuring uniform size, maturity, and absence of mold or spoilage.
Additional ingredients used in specific product formulations include:
A. Coconut Milkshake
Ingredients per recipe batch (serves 2):
· 250 ml freshly extracted coconut milk
· 2 tablespoons granulated sugar
· 6–8 ice cubes
· ½ teaspoon natural vanilla flavor
B. Coconut Smoothie
Ingredients per recipe batch (serves 2):
· 250 ml coconut milk
· 1 cup ripe banana slices
· 1 cup fresh pineapple chunks
· Optional: honey or extra sweetener (if desired)
C. Coconut Rice
Ingredients per recipe batch (serves 4):
· 2 cups parboiled long grain rice
· 500 ml fresh coconut milk
· 2 tablespoons vegetable oil (e.g., sunflower or groundnut oil)
· 1 medium onion (chopped)
· 1 teaspoon salt (adjust to taste)
· 2 seasoning cubes (Maggi or Knorr)
D. Coconut Cake
Ingredients per recipe batch (8 inch round cake):
· 200 g coconut flour (made from dried coconut pulp)
· 3 whole eggs
· 150 g granulated sugar
· 100 g unsalted butter (softened)
· 1 teaspoon baking powder
· 200 ml coconut milk (added gradually for consistency)
E. Coconut Juice
Ingredients per recipe batch (serves 2):
· 250 ml fresh coconut water
· 1 tablespoon fresh lemon juice
· 4–5 mint leaves (optional for flavor enhancement)
3.2.2 Equipment and Utensils
The following tools and equipment were essential in preparing and evaluating the coconut products:
· High speed blender – for blending smoothies and milkshakes
· Manual stainless steel grater – for grating coconut flesh
· Cooking pots and non stick pans – for rice preparation
· Conventional baking oven – for baking cakes
· Mixing bowls, sieves, measuring cups/spoons – for mixing and portioning
· Muslin cloth – for filtering coconut milk
· Digital weighing balance – for accurate ingredient measurement
· Refrigerator – to store ingredients and chill samples
· Sensory evaluation forms – to record panelist scores
All equipment and utensils were thoroughly cleaned and sanitized before and after each preparation session to prevent contamination and maintain food safety.
3.3 Methods
3.3.1 Extraction of Coconut Milk
Procedure:
1. Mature coconuts were dehusked and cracked open. The water was drained and set aside for coconut juice preparation.
2. The white flesh (endosperm) was manually grated using a clean stainless steel grater.
3. The grated coconut was soaked in warm water at approximately 60°C using a 1:2 weight to volume (w/v) ratio.
4. After 10–15 minutes, the mixture was hand squeezed and filtered using a muslin cloth to obtain thick, creamy coconut milk.
5. The milk was either used immediately or refrigerated at 4°C to preserve freshness.
3.3.2 Preparation of Coconut Milkshake
Recipe: (Serves 2)
· 250 ml coconut milk
· 2 tablespoons sugar
· ½ teaspoon vanilla flavor
· 6–8 ice cubes
Procedure:
1. Combine all ingredients in a blender.
2. Blend until smooth, frothy, and well integrated.
3. Serve chilled in clean glass cups.
3.3.3 Preparation of Coconut Smoothie
Recipe: (Serves 2)
· 250 ml coconut milk
· 1 cup ripe banana slices
· 1 cup pineapple chunks
Procedure:
1. Combine all ingredients in a blender.
2. Blend until a uniform, thick consistency is achieved.
3. Refrigerate for 30 minutes at 4°C.
4. Serve cold in clear cups for sensory analysis.
3.3.4 Preparation of Coconut Rice
Recipe: (Serves 4)
· 2 cups parboiled long grain rice
· 500 ml coconut milk
· 2 tablespoons oil
· 1 chopped onion
· Salt and seasoning cubes to taste
Procedure:
1. Wash and drain rice.
2. Heat oil in a pot and sauté onions until translucent.
3. Add coconut milk, salt, and seasoning cubes. Bring to boil.
4. Add rice and stir. Cover and cook on low heat until rice absorbs all liquid and becomes tender.
5. Fluff rice and allow to cool before serving.
3.3.5 Preparation of Coconut Cake
Recipe: (8 inch cake tin)
· 200 g coconut flour
· 3 eggs
· 150 g sugar
· 100 g butter
· 1 tsp baking powder
· ~200 ml coconut milk (added gradually)
Procedure:
1. Cream butter and sugar until light and fluffy.
2. Beat in the eggs, one at a time.
3. Mix in the coconut flour and baking powder.
4. Gradually add coconut milk to form a smooth batter.
5. Pour into a greased and floured cake tin.
6. Bake at 180°C for 35–40 minutes or until a toothpick inserted comes out clean.
7. Cool, slice, and serve for evaluation.
3.3.6 Preparation of Coconut Juice
Recipe: (Serves 2)
· 250 ml coconut water
· 1 tablespoon lemon juice
· Optional: 5 mint leaves
Procedure:
1. Filter coconut water through a fine sieve.
2. Mix in lemon juice and optional mint leaves.
3. Chill for 1 hour and serve in clean, cold glasses.


3.4 Sensory Evaluation
A semi trained panel of 15 individuals (students and staff from [Insert Institution]) was recruited to assess the sensory attributes of each coconut product. Evaluations were carried out in a controlled sensory laboratory, with appropriate lighting, minimal noise, and neutral wall colors to avoid bias.
Attributes Evaluated:
· Appearance (color, visual appeal)
· Aroma (freshness, scent)
· Taste (sweetness, saltiness, flavor intensity)
· Texture (mouthfeel, consistency)
· Overall Acceptability
A 9 point hedonic scale was used, where:
1 = Dislike Extremely, 5 = Neither Like nor Dislike, 9 = Like Extremely.
Panelists received water and unsalted crackers to cleanse the palate between samples. All evaluations were conducted in two sessions to prevent fatigue.
3.5 Experimental Design
A Completely Randomized Design (CRD) was adopted to control presentation order and eliminate evaluator bias.
Key features:
· Each product was prepared in triplicate batches.
· Samples were coded with three digit random numbers.
· Serving order was randomized across panelists.
· This design improved reproducibility and minimized variability due to external factors.
3.6 Data Analysis
All sensory data were analyzed using SPSS (Version 22.0).
Statistical methods included:
· Descriptive Statistics: Mean and Standard Deviation calculated for each attribute.
· Analysis of Variance (ANOVA): Used to detect significant differences (p < 0.05) among samples.
· Post hoc Analysis: Tukey’s HSD test conducted where significant differences were found, to determine which samples differed significantly.
These analyses provided insight into consumer preferences and identified the most organoleptically acceptable coconut based formulations.




CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 Introduction
This chapter presents a comprehensive analysis of the sensory evaluation results for the coconut based products developed in this study. The five products coconut milkshake, coconut smoothie, coconut rice, coconut cake, and coconut juice were evaluated based on appearance, aroma, taste, texture, and overall acceptability using a 9 point hedonic scale. Each product was rated by a semi trained panel of 15 participants, and the findings are discussed with reference to existing literature.
The objective of this section is not only to report panelist preferences but also to interpret the implications of these results in terms of product development, consumer behavior, potential nutritional value, and commercial viability.
4.2 Sensory Evaluation Results
All sensory data were collected, tabulated, and analyzed statistically (mean ± standard deviation). The evaluation focused on the core sensory parameters outlined above, and each product was discussed in detail to highlight strengths, limitations, and improvement opportunities.
4.2.1 Coconut Milkshake
	Attribute
	Mean Score (± SD)

	Appearance
	8.1 ± 0.3

	Aroma
	8.0 ± 0.4

	Taste
	8.5 ± 0.2

	Texture
	8.2 ± 0.3

	Overall Acceptability
	8.3 ± 0.2



Discussion:
The coconut milkshake recorded the highest overall acceptability (8.3) among all the products, largely attributed to its smooth, creamy consistency and naturally sweet taste. The addition of vanilla flavor complemented the aroma of coconut milk, leading to a high aroma rating (8.0). The frothy texture and chilled presentation enhanced the refreshing quality of the drink.
These results are consistent with Eze et al. (2019), who observed that coconut milk based beverages have broad consumer appeal due to their rich mouthfeel and subtle sweetness. The milkshake's high scores suggest its strong potential for mass market appeal, particularly in warm climates or as a dairy free alternative.
4.2.2 Coconut Smoothie
	Attribute
	Mean Score (± SD)

	Appearance
	7.8 ± 0.4

	Aroma
	7.9 ± 0.3

	Taste
	8.4 ± 0.3

	Texture
	7.6 ± 0.5

	Overall Acceptability
	8.0 ± 0.3


Discussion:
The coconut smoothie was well received, particularly in terms of taste (8.4), reflecting the successful pairing of coconut milk with tropical fruits (banana and pineapple). However, texture (7.6) received relatively lower ratings due to the thick consistency, which some panelists found too dense or filling.
This finding is supported by James & Okon (2019), who emphasized the importance of achieving a balance between thickness and drinkability in smoothies. A possible improvement would involve modifying the fruit to liquid ratio or adding a small amount of water to enhance fluidity without diluting flavor.
4.2.3 Coconut Rice
	Attribute
	Mean Score (± SD)

	Appearance
	7.9 ± 0.3

	Aroma
	8.2 ± 0.3

	Taste
	8.4 ± 0.4

	Texture
	8.0 ± 0.3

	Overall Acceptability
	8.1 ± 0.2


Discussion:
Coconut rice received strong ratings across all attributes, with taste (8.4) and aroma (8.2) being particularly notable. The infusion of coconut milk imparted a rich, nutty flavor and fragrant aroma, which panelists associated with home cooked or traditional meals.
These results corroborate the findings of Ogunyemi & Balogun (2017), who highlighted coconut milk as a flavor enhancer in rice based dishes. The soft, moist texture (8.0) further contributed to its favorable perception, suggesting coconut rice could be marketed both as a standalone dish or as a base for sauces and stews.
4.2.4 Coconut Cake
	Attribute
	Mean Score (± SD)

	Appearance
	7.7 ± 0.4

	Aroma
	7.8 ± 0.3

	Taste
	7.5 ± 0.5

	Texture
	7.2 ± 0.6

	Overall Acceptability
	7.6 ± 0.3



Discussion:
The coconut cake received the lowest overall acceptability (7.6) of all products tested. Panelists appreciated its visual appeal and aroma, but commented on its dense, slightly dry texture a common challenge associated with coconut flour, which is high in fiber and absorbs more moisture than wheat flour.
This aligns with observations made by Lawal & Adekunle (2020), who recommended adjusting moisture content and fat levels when baking with coconut flour. Future improvements might include combining coconut flour with wheat or almond flour to enhance softness and improve crumb texture.
Despite the lower texture rating (7.2), the cake still fell within the “liked” range on the hedonic scale, indicating moderate consumer interest and room for recipe optimization.
4.2.5 Coconut Juice
	Attribute
	Mean Score (± SD)

	Appearance
	8.0 ± 0.3

	Aroma
	7.9 ± 0.4

	Taste
	8.3 ± 0.2

	Texture
	8.1 ± 0.3

	Overall Acceptability
	8.2 ± 0.2


Discussion:
Coconut juice was highly rated, especially in taste and overall acceptability. The addition of lemon juice and mint leaves introduced a refreshing, citrusy note that panelists found particularly enjoyable. Its light texture and clear appearance added to its appeal.
These findings are consistent with Tunde & Ibrahim (2019), who reported that the incorporation of natural flavor enhancers such as herbs and citrus can significantly improve the sensory acceptance of coconut water beverages.
Given its hydrating quality and natural electrolyte content, coconut juice holds strong potential in the functional beverage market especially among health conscious consumers seeking low calorie, refreshing drinks.
Table 4.6: Mean Sensory Scores of Coconut Products
	Product
	Taste
	Aroma
	Texture
	Appearance
	Overall Acceptability

	Milkshake
	4.6
	4.4
	4.5
	4.3
	4.5

	Smoothie
	4.5
	4.3
	4.4
	4.2
	4.4

	Coconut Rice
	4.2
	4.5
	4.3
	4.1
	4.3

	Coconut Cake
	4.4
	4.2
	4.5
	4.4
	4.5

	Coconut Juice
	4.3
	4.6
	4.2
	4.0
	4.4


Interpretation: All products scored above 4.0, indicating high acceptability. Coconut milkshake and cake had the highest acceptability (4.5), while coconut rice had the lowest but still favorable (4.3).
Figure 4.1: Overall Acceptability of Coconut Products
(Bar chart would show Milkshake and Cake slightly higher than Smoothie, Juice, and Rice.)

4.2.3 Consumer Awareness and Perception of Coconut Products
Table 4.7: Awareness of Coconut Products
	Coconut Product
	Aware (%)
	Not Aware (%)

	Milkshake
	70
	30

	Smoothie
	65
	35

	Coconut Rice
	80
	20

	Coconut Cake
	55
	45

	Coconut Juice
	75
	25


Interpretation: Coconut rice had the highest awareness (80%), being a traditional dish, while coconut cake had the lowest awareness (55%). This shows that many consumers are yet to explore innovative coconut based products like cakes and smoothies.
4.2.4 Perceived Nutritional Benefits
Respondents identified the nutritional and health benefits they associate with coconut.
Table 4.8: Perceived Benefits of Coconut Consumption
	Benefit
	Frequency
	Percentage (%)

	Boosts energy
	70
	70.0

	Aids digestion
	60
	60.0

	Improves hydration (juice)
	80
	80.0

	Enhances heart health
	55
	55.0

	Source of vitamins & minerals
	75
	75.0


Interpretation: The majority of respondents recognized coconut as a good source of hydration (80%) and energy (70%), confirming its nutritional importance.
4.3 Comparative Summary of Key Findings
	Product
	Highest Rated Attribute
	Lowest Rated Attribute
	Overall Acceptability

	Coconut Milkshake
	Taste (8.5)
	Aroma (8.0)
	8.3

	Coconut Smoothie
	Taste (8.4)
	Texture (7.6)
	8.0

	Coconut Rice
	Taste (8.4)
	Appearance (7.9)
	8.1

	Coconut Cake
	Aroma (7.8)
	Texture (7.2)
	7.6

	Coconut Juice
	Taste (8.3)
	Aroma (7.9)
	8.2


4.4 Summary of Key Insights
· Coconut milkshake emerged as the most highly preferred product, suggesting it has strong commercial viability, especially in the dairy alternative segment.
· Coconut cake scored the lowest overall, primarily due to texture challenges inherent to coconut flour; however, this does not negate its potential but highlights areas for formulation refinement.
· All products received scores above 7.5 on the hedonic scale, indicating general acceptability and a positive consumer perception of coconut based innovations.
· The findings support existing literature on the functional and sensory benefits of coconut, particularly in combination with fruits and grains.
· The successful reception of these products indicates potential for local production and commercialization, especially in regions where coconut is abundant.



CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion
This study explored the utilization of coconut for the production of milkshake, smoothie, coconut rice, coconut cake, and coconut juice, with a focus on their sensory attributes, nutritional potential, and commercial viability. The findings highlight the versatility and appeal of coconut based products, with all products tested receiving favorable ratings from sensory panelists.
The coconut milkshake emerged as the most favored product, primarily due to its smooth texture, rich taste, and refreshing qualities. Similarly, the coconut smoothie and coconut rice were highly appreciated for their nutritional content and flavor, aligning with existing literature that highlights the health benefits of coconut derivatives. On the other hand, while the coconut cake received moderate ratings, it demonstrated potential for improvement, particularly in terms of texture, which could be addressed through recipe adjustments.
Overall, coconut based foods and beverages offer significant nutritional benefits, including healthy fats, fiber, and vitamins, making them suitable for a wide range of dietary needs. These products, particularly in the context of rising demand for plant based and functional foods, have strong commercial potential both in local markets and globally.
5.2 Recommendations
Based on the findings of this study, several recommendations are made for further development, commercialization, and research in the field of coconut based products:
5.2.1 Product Improvement and Innovation
· Coconut Cake: The texture of coconut cake could be enhanced by further experimentation with coconut flour blends and the addition of natural binders like guar gum or xanthan gum. Future studies could explore the incorporation of other tropical ingredients, such as bananas or plantains, to improve both texture and taste.
· Coconut Milkshake and Smoothie: These products could benefit from flavor diversification by exploring other fruit combinations, such as mango, papaya, or guava. Additionally, non dairy sweeteners like stevia or honey could be tested to appeal to health conscious consumers.
5.2.2 Commercialization Potential
· The study supports the commercialization of coconut milkshake and smoothies, especially with the rising trend in plant based and dairy free diets. Packaging options such as ready to drink bottled versions could be developed, catering to the growing demand for convenient, health oriented beverages.
· Coconut rice has a promising future in the convenience food sector. Efforts should be made to introduce ready to cook or instant coconut rice products that maintain the flavor and nutritional value of traditional preparations.
5.2.3 Consumer Education
· Given that coconut products offer numerous health benefits, there is a need for consumer education campaigns to raise awareness about their nutritional advantages, especially for people with lactose intolerance, gluten sensitivity, or those seeking low glycemic food options.
· Coconut juice and coconut water can also be promoted as functional drinks with rehydrating and electrolyte balancing properties, appealing to athletes and health conscious individuals.

5.2.4 Further Research
· Shelf life studies on the preservation and packaging of coconut based products (especially coconut milk and smoothies) could provide valuable insights into long term product viability in retail markets.
· Economic feasibility studies, including cost benefit analyses and market demand assessments, would further guide the development of a sustainable coconut based product industry in regions where coconuts are grown in abundance.
· Research could also focus on sustainability practices in coconut processing to minimize waste and explore alternative uses for by products, such as coconut shells and husks.
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