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CHAPTER ONE
1.0 Introduction
1.1 Background to the Study
	Shea butter is underutilized when comparing its availability with its percentage contribution to edible fat and oil. Among other factors, poor sensory quality and low acceptability have been associated with food products from shea butter. This behavior is because fat contributes significantly to the organoleptic characteristics, micro and macrostructure of confectionaries [Turabi, et al., 2021].
	One of the major confectionaries that utilize shortening is cake. The cake can be categorized based on size; an example of such is the queen’s cake, which is of a small size usually intended for individual consumption [Eke J, et al., 2020]. However, the quality of cakes is not very dependent on the sizes but its composition and production processes. During cake production, fat imparts tenderness, soft structure alongside flavor enhancement [Tireki S. 2018].
	Creaming and emulsifying capacity of shortening in cake production have been reported to be the two most critical properties needed [Rios RV, et al., 2024]. Majorly, fat is used in baking traps and retains air in the protein and starch structures of cakes [Cauvain SP. 2023]. On the other hand, fat has an influence on the color, aroma as well as serves as a medium of heat transfer [Charley, et al., 2018].
	Shea butter, a product from the nut of the African shea tree (Vitelaria paradox)a, has off-white or ivory-colored characteristics [Alfred T. 2002]. Shea butter has been commonly used mainly as edible oil, medicinal ointment, and as a raw material in soaps, margarine, pomade, and drug production [Olaniyan and Oke, 2017]. Ifesan et al. [Ifesan OT, et al., 2022] reported the use of Shea butter in the production of bread-spread. The occasional use of shea butter in the chocolate industry as a substitute for cocoa butter was reported by Maranz et al. [Maranz, et al., 2018]. 
These uses could be attributed to both its physical, functional, and compositional characteristics.
	Garba et al. [Garba ID, 2021] reported a high postharvest loss of shea butter, while a more significant percentage of the remainder was exported at low prices locally. Commercial utilization of Shea butter would significantly improve national economic development. Its use in food would contribute to the gross domestic product of Nigeria and other producing nations. Despite the availability and low cost of shea butter [Olaniyan AM, Oke K., 2019], limitation in its use for baking processes has been caused by its off-flavor characteristics. Therefore, the present work studied the physical, proximate, and sensory properties of cakes produced from using shea butter at different percentages with and without commercially available margarine as shortening.
	Fats and oils play a critical role in baking, contributing to the texture, flavor, and overall quality of cakes. Traditionally, butter, margarine, and vegetable oils are used, but the growing demand for healthier and more sustainable alternatives has spurred interest in exploring non-traditional fat sources like shea butter. Shea butter, widely used in cosmetics and skincare, is less commonly applied in food production despite its high nutritional value and suitability as an edible fat. Comprising a blend of saturated and unsaturated fatty acids, shea butter offers a creamy texture and subtle nutty flavor, making it a promising candidate for cake making. Additionally, its antioxidant properties and relatively long shelf life add to  its appeal for food applications. (Olaniyan and Oke, 2017)
	This project investigates the potential of incorporating shea butter into cake recipes, focusing on its effects on the sensory qualities, nutritional profile, and consumer acceptance of the final production.


1.2 Statement of the Problem
	The increasing demand for healthier, sustainable, and cost-effective ingredients in the food industry, particularly in baking, has driven the search for alternatives to traditional fats such as butter and margarine. While these conventional fats provide desirable qualities in cake making, they are often associated with high costs, environmental concerns, and health issues like high cholesterol and trans-fat content.
	Shea butter, a natural fat derived from the nuts of the Vitellaria paradoxa tree, is rich in healthy fatty acids and antioxidants, making it a potential alternative to traditional fats. Despite its widespread availability in shea-producing regions and its established use in skincare and cooking, shea butter remains underutilized in the baking industry. Limited research has explored its functionality in baked goods, particularly its impact on the sensory qualities, nutritional benefits, and consumer acceptance of cakes.
1.3 Objectives of the Study
1.3.1 General Objective
The Utilization of shea butter in cake making by analyzing its nutritional composition, evaluating the sensory qualities of cake made with shea butter, and assessing its effectiveness as an alternative fat in baking.
1.3.2 Specific Objective
i. To identify the nutritional composition of shea butter
ii. To assess the sensory qualities (taste, texture, aroma, and appearance) of cakes prepared varying shea butter.
iii. To utilize shea butter in cake making
1.4 Research Questions
i. What are the nutritional composition of shea butter compare to other common fats used in baking?
ii. What are the sensory qualities of cake produced using shea butter
iii. What are the  methods of producing cake from shea butter
1.5 Significance of the Study
	This study on the utilization of shea butter in cake making holds several important implications for various sectors, including the food industry, local economies, health, and sustainability. By examining shea butter as an alternative fat, the study promotes healthier cake production. Shea butter contains unsaturated fatty acids, including oleic acid, and has antioxidant properties, making it a potentially healthier option compared to traditional fats like butter or margarine, which are often high in saturated fats and cholesterol. The study contributes to addressing growing concerns about heart health and diet-related diseases by providing an alternative that supports lower cholesterol levels and offers more nutritious options for consumers. Shea butter is a key product in many African countries, and its increased use in the food industry can create new market opportunities. This study highlights how the inclusion of shea butter in cakes could support local economies by promoting the commercial utilization of this valuable resource.
1.6 Scope Of The Study
	This study focuses on the utilization of shea butter as an alternative fat in cake production. The study will be conducted within a controlled environment. Consumer sensory evaluation will be limited to a specific demographic group within the study area.
1.7 Limitations of the Study
	While this study seeks to offer valuable insights into the use of shea butter in cake production, certain limitations may impact the generalizability and depth of its findings. Variations in the quality and composition of shea butter, influenced by its source and processing methods, present a challenge. As this study utilizes shea butter from a single source, it may not fully capture the diversity of available products. Additionally, the research is conducted on a small-scale, experimental basis, and the results may vary when applied to industrial or commercial baking settings.
1.8 Definition of terms
1. Shea Butter: A fat extracted from the nuts of the Vitellaria paradoxa tree, commonly used in cosmetics and cooking. In this study, it refers to the edible version of shea butter used as an alternative to traditional fats in baking.
2. Cake Production: The process of preparing and baking cakes using various ingredients such as flour, sugar, eggs, and fats to create a specific texture, flavor, and appearance.
3. Butter: is a dairy product made by churning cream or milk to separate the butterfat from the buttermilk. It is a staple ingredient in cooking and baking, valued for its rich flavor, smooth texture, and functional properties.
4. Baking: is a cooking method that uses dry heat, typically in an oven, to prepare a variety of foods, including bread, pastries, and cakes
5. Fat: is a macronutrient that plays a vital role in human nutrition, food science, and culinary applications.


CHAPTER TWO
2.0 Introduction
	This chapter presents the literature and studies reviewed which gave the researches input on the utilization of shea butter in the production of cake making.
2.1 Literature Review
	The history of the Shea tree, Butyrospermum parkii, is well known and documented in the Western world since the days of Mungo Park, the British explorer who first described the tree from his journeys in West Africa in the 18th century. In the semi-arid sub-Saharan region the Shea tree is a valuable asset, yielding edible oil for domestic use and products for cosmetic and pharmaceutical uses. It is because of these unique healing properties that the Shea tree got its name, the karite tree, which means the TREE OF LIFE (Collins 2019). 
	According to United Nations Development Programe (2010), women form the back bone of the industry and are mainly involved in the initial stages of collecting and processing the Shea nuts and butter. Thus for woman who are required to work to supplement family income, the Shea butter industry serves as a key avenue to escape from the poverty trap as it offers them the prospect to make a living (Collins 2018).
	The Shea tree Vitellaria paradoxa produces fruits whose kernels contain about 40–50 lipids usually referred to as Shea butter (Nde Bup et al., 2019). Although the tree is indigenous to Sub Saharan Africa, its oil is highly cherished and used in chocolate formulations as cocoa butter replacers and in cosmetics in Europe, America and some parts of Asia such as Japan, etc. The market for Shea nuts and butter has been on a constant rise with cosmetics taking about 10% of the total production. Tradition holds that, the main actors in the production sector are women and children who get up early in the production season and work kilometres to collect the nuts. This collection, processing and sale either as dried nuts or as butter represent significant income earning opportunities for these local women (Nde Bup, 2018).
	Over two million people in 13 African countries process the commodity for cash and consumption (Al-hassan, 2017). There has been a steady increase in the demand for Shea nuts and butter for use in food, chocolates and cosmetics which has also triggered increases in supply though the supply is not commensurate with the demand. The potentials of the production capacity are not fully exploited because not all of the countries in which Shea trees grow are involved in the processing and sales of the nuts or butter (Lovett, 2018). For example in Cameroon and the Central African Republic there is no organized women group that processes and sell nuts and/or butter to the international or local market. In addition, even in countries such as Ghana, Mali, Nigeria, Burkina Faso, etc. where the production and sale of Shea nuts and butter is already advanced, the production methods are still traditional or are only partially mechanised. More so the buyers are very exigent on the quality and traceability of the nuts and butter. Given the fast rate of growth witnessed in the Shea industry over the past decade, it is suggested that Shea nut volumes multiplied by recent tonnage prices, even prior to butter extraction, can earn West African Sahel-Savannah rural communities in the region of US$ 150 million (Lovett, 2010). Though the sector varies from one zone to the other ,the production zones of production are known, the level of activity in and marketing of Shea nuts and butter are not synchronized so that far reaching decisions that can impact the activities in all producing countries can be undertaken (Hatskevich et al., 2019).
2.1.1 What Is Shea Butter? 
	Shea butter is the fat extracted from the kernels of Vitellaria paradoxa Gaertner (Sapotaceae),  which is also known as Butyrospermum parkii. The species is found across 19 countries  across the African savanna zone from Senegal to Ethiopia. Shea butter contains high levels of  UV-B absorbing triterpene esters, including cinnamic acid, tocopherols (vitamin A), and  phytosterols. Shea butter does contain a high percentage of unsaponifiables, such as  phytosterols (campesterol, stigmasterol, beta-sitosterol , and alpha-spinosterol) and triterpenes  (cinnamic acid esters, alpha- and beta-amyrin, parkeol, buytospermol, and lupeol), and  hydrocarbons such as karitene [Maranz, S, Z et al., 2019]. Shea butter is not a recent discovery or accomplishment.  This all-natural product has been around for centuries. In fact, it is believed that some of the  early users of shea butter were such noted women as Cleopatra and the Queen of Sheba. About 200 years ago, Europeans rediscovered shea butter. Now, shea butter is made in African countries. [Maranz, S, Z et al., 2019].
	Shea Butter is only found in the tropics of Africa. It is extracted from the nuts of the Shea- Karite tree which begins to bear fruit after about 15 years; and can take up to 30 years to bear a quality crop of nuts with a high content of irremovable fatty acid. It is this irremovable fatty acid that gives Shea Butter its unique healing properties and makes it far superior to cocoa butter and other vegetable butters. Traditionally, Shea Butter was extracted by people who picked the nuts, cracked them, grilled them and pounded them. They were boiled in water for hours until the Shea Butter rose to the surface. It was then scooped into gourds and left to cool and set. Shea Butter is solid at room temperature although it quickly liquefies right around  body temperature. This Shea Butter is called unrefined Shea Butter or raw Shea Butter. Since  Shea Butter is an all natural product, it can vary widely in quality, appearance and smell  depending on where it is produced from and how it is refined or extracted.
2.1.2 Shea Butter Processing 
	The equipment for primary processing include pan for boiling water, drying mat, hammers, pestles, winnowing basket, and claypot. The pulps of the harvested berry are being crushed under foot after fermentation. This berry (almond) sticks to the shell wall. To separate them, the nuts are immersed in boiling water and sun dried for a few days.  During the drying stage, he berries become detached. Nuts can now be stored for months  without deterioration. 
	Shelling is carried out using stone, hammers and pistles. Winnowing is achieved  by holding basket filled with nut at arm length and gradually employing them. If there is a  strong wind, the piece of shell will be blown away, if not, then the operation is repeated  many times (Fleury, 2019). The day prior to oil extraction, the shelled almonds are dried  again from a moisture content of 40 to 50% to 6 to 7% (Godwin and Spensley 2020). 
	There are two methods for oil extraction, a traditional village process and a mechanical procedure. The traditional process (Figure 1) involves many time consuming  stages. After drying, the kernels are crushed by simultaneous strokes, in a mortal. The  paste that is gradually formed needs to be kept at a temperature of about 400C. shea butter tend to solidify between 34 to 380C. Once the paste becomes a fluid, it is strained and  heated in a pan. A kneading process using a polished stone takes place to break up oil cell  and ease oil extraction. The paste is then mixed with water to separate the remaining oil. 
	Afterwards it is rapidly mixed by hand until it starts to cover itself with a white  emulsion of fat. Once this is achieved, the paste is left to rest. The oil that floats to the  surface is scooped off, and poured into a container filled with lukewarm water for  decantation. During decantation, a white film form over the top of the surface, this is shea  butter. It is separated and heated in a cauldron to evaporate remaining water and allow heavy impurities to settle at the bottom. The butter is left overnight to rest. Traditionally, it is then divided and wrapped in leaves for selling or for storage. The butter will last for  many years if kept away from light and heat as it is resistant to oxidative rancidity (Fleury, 2018). 
A less time consuming method of preparing shea butter has been developed by the Royal Tropical Institute in the Netherlands. The process has only four stages (Figure 2). 
	The kernels are pounded to a fine powder, which is then heated to a temperature of 1000C. It is kept hot in a hot air oven for one hour before being pressed in a hydraulic hand press. The fat, which is obtained, is cleared of all other residues by boiling with  Okro, Lemon, Juice and water (UNIFEM, 1987). It should be noted that using a shea nut press, not only alleviates time consuming process but also improves the fat output. For  example, using a shea press fat output will be between 40 to 45%. Whereas fat output using the traditional method will be about 25% (Niess, 2020).
2.2 COMPOSITION OF SHEA BUTTER 
	Native shea butter consists mainly of triglycerides and a large fraction of unsaponifiable materials. The fatty acid composition of the triglycerides is dominated by oleic, stearic and  linoleic acids. The unsaponifiable fraction contains high amounts of cinnamic acid esters of  triterpene alcohols but also a smaller fraction of sterols. The most characteristic triterpene alcohol of shea butter is butyrospermol but other important constituents are lupeol as well as alpha- and beta-amyrin. Shea butter also contains tocopherols (Vitamin E) functioning as  antioxidants.
2.2.1 Free fatty acids 
	Shea butter is composed of five principal fatty acids: palmitic, stearic, oleic, linoleic, and arachidic. The fatty acid composition is dominated by stearic and oleic acids, which together account for 85-90% of the fatty acids .The relative proportions of these two fatty acids produces differences in shea butter consistency. The high stearic acid content gives the shea butter its solid consistency, while the percentage of oleic acid influences how soft or hard the shea butter is. 
	The proportions of stearic and oleic acids in the shea kernels and butter differ across the distribution range of the species. Ugandan shea butter has consistently high oleic acid content, and is liquid at warm ambient temperatures. Ugandan shea butter fractionizes into liquid and solid phases, and is the source of liquid shea oil. The fatty acid proportion of West African shea butter is much more variable than Ugandan shea butter; the oleic content ranges from 37 to 55%. Variability can even be high in relatively small local populations; a tree that produces hard butter can be located right next to one that produces soft butter. Nuts are gathered from a wide area for local production, so shea butter consistency is determined by the average fatty 17 acid profile of the population. Within West Africa, shea butter from the Mossi plateau region of Burkina Faso has higher average stearic acid content, and was found to be harder than shea butter from other West African regions.
2.2.2 Phenolics 
	Phenolic compounds are known to have antioxidant properties. A recent study characterized and quantified the most important phenolic compounds in shea butter [10]. This study identified 10 phenolic compounds in shea butter, eight of which are catechins, a family of compounds being studied for their antioxidant properties. The phenolic profile is similar to that of green tea, and the total phenolic content of shea butter is comparable to virgin olive oil. Phenolics of shea butter extracted by traditional methods are usually more than those extracted by hexane. Furthermore, they note that the catechin content alone of shea kernels is higher than the total phenolic content of ripe olives.
2.2.3 Properties of shea butter
Smell: Shea Butter like all other natural products has a natural scent. These scents do  not stink. The natural scent is usually stronger if the shea butter is fresh. As the Shea Butter gets older, the natural scent diminishes. Shea Butter with no scent is not unrefined shea butter. Traditionally extracted or cold pressed shea butter will usually have a nutty and a slight smoky scent to it because it is prepared under open fire. Once applied to skin or hair, there is no scent. Unrefined shea butter will not be fragranced. 
Shelf-life: This is another area of misunderstanding for some people. Unrefined Shea Butter does not spoil. Its healing properties are very powerful within the first year and a half. After that, it is still usable but not as beneficial. There is no need to store it in a freezer or refrigerator. Treat it like you treat your moisturizers and lotions. Keep it in a cool dry place. There is no special way to handle it. It just is. If you have ever encountered spoiled unrefined shea butter, then it was not unrefined shea butter to begin with. 
Texture: The native shea butter is a semi-solid, waxy material which melts at approximately 30-35°C.The texture of shea butter is smooth. Fresh shea butter is usually very soft. As the shea butter ages, it becomes stiffer but still smooth. Shea Butter is naturally thick and fatty (in a good way). A little goes a long way. Shea Butter is easily melted by the hot sun or any form of heat. This will make it liquefy. It will get back to its solid state once it is in a cool area. When shea butter is melted under direct heat or very high temperatures, the texture changes. It becomes grainy and never returns to its original texture. Some processed Shea  Butter may have a gummy texture to it.
2.2.4 Importance and Uses of Shea Butter in the Food Industry
	Shea butter, derived from the nuts of the Vitellaria paradoxa tree, is widely recognized for its versatility in various industries, including cosmetics and medicine. However, its role in the food industry is equally significant, offering numerous benefits as a functional fat and sustainable ingredient.
	Shea butter is rich in essential fatty acids, including oleic and stearic acids, which provide energy and support heart health. Contains antioxidants like vitamin E and other bioactive compounds, contributing to overall wellness. As a plant-based fat, shea butter offers a sustainable alternative to animal-derived fats and palm oil, aligning with global trends towards eco-friendly and ethical food production. Free from trans fats, shea butter is a healthier option for food processing compared to hydrogenated fats. Its composition of monounsaturated and saturated fats makes it suitable for balanced diets. With a relatively high melting point, shea butter remains stable under heat, making it ideal for cooking and baking applications. The natural antioxidants in shea butter help prevent oxidative rancidity, extending the shelf life of food products without the need for synthetic preservatives [Fleury, J.M 2019].
2.2.5 Uses of Shea Butter in the Food Industry
	Shea butter is used in the production of chocolate and other confectioneries as a cocoa butter equivalent (CBE). It blends well with cocoa butter to improve texture and reduce production costs. As a substitute for butter or margarine, shea butter enhances the texture and moisture content of baked goods such as cakes, cookies, and pastries. Its ability to inhibit gluten formation makes it ideal for tenderizing baked products. Shea butter's stability under high temperatures makes it suitable for frying and sautéing, providing a neutral flavor that complements various cuisines. Shea butter is incorporated into spreads and margarine formulations due to its creamy texture and nutritional profile. In vegan and plant-based products, shea butter serves as a fat component in non-dairy creams, cheeses, and desserts. Shea butter's stability and bioactive properties make it useful in encapsulating vitamins and minerals for nutritional supplements. Shea butter's ability to enhance and stabilize flavors is leveraged in processed foods, ensuring consistent taste profiles. [Fleury, J.M 2020]
2.2.6 Sustainability of Shea Butter
	Shea butter is derived from the nuts of the Vitellaria paradoxa tree, which grows naturally in the African savannah regions. These trees are long-living and produce nuts annually, providing a consistent and renewable resource for shea butter production. The shea tree contributes to soil stabilization and prevents desertification in regions where it grows. Its presence supports local biodiversity and helps in maintaining ecological balance. Shea butter production is traditionally low-tech, involving manual harvesting and minimal processing. This results in a lower carbon footprint compared to industrial fat production methods that require significant energy inputs and chemical processing. By-products of shea butter production, such as shea cake, are utilized as animal feed, organic fertilizers, or biofuel, promoting a circular economy and reducing waste. Harvesting shea nuts promotes the preservation of shea trees, as their economic value encourages communities to maintain them rather than cutting them down for timber or agriculture.
2.2.7 Economic Implications of Shea Butter Utilization
1. Empowerment of Local Communities
· Shea butter production is a significant source of income for rural communities in Africa, particularly for women, who are the primary harvesters and processors. Utilizing shea butter in industries like baking increases demand, further empowering these communities and improving their livelihoods.
2. Promotion of Local Economies
· By integrating shea butter into cake production and other food industries, local economies benefit from value-added activities. This creates jobs and diversifies income sources beyond raw nut exports.
3. Reduction in Import Dependency
· Utilizing locally sourced shea butter as an alternative to imported fats like butter or margarine can reduce foreign exchange expenditures and enhance self-reliance in regions where shea trees are abundant.
4. Market Expansion
· Incorporating shea butter into non-traditional industries, such as bakery and confectionery, diversifies its applications and opens new market opportunities, expanding the economic potential of shea-based products.
5. Cost Considerations
· While shea butter may initially be more expensive than some industrial fats due to production and transportation costs, its multifunctionality and health benefits can justify its inclusion. Moreover, increased demand could lead to economies of scale, reducing its cost over time.
6. Contribution to Sustainable Development Goals (SDGs)
· Shea butter utilization aligns with multiple SDGs, including poverty alleviation, gender equality, responsible consumption and production, and climate action.
2.3 Shea Butter in the Production of Cake Making
	Shea butter, traditionally valued for its cosmetic and medicinal uses, is gaining attention as a functional ingredient in food applications, particularly in baking. Its unique composition and health benefits make it a promising alternative to conventional fats like butter and margarine in cake production.
Shea Butter as a Baking Fat
	Shea butter is a triglyceride fat composed primarily of stearic and oleic acids. Its semi-solid texture and creamy consistency at room temperature make it suitable for various baking applications, including cakes. Key properties that make shea butter ideal for cake making include:
· High Melting Point: Ensures stability during mixing and baking.
· Neutral Flavor: Allows for the incorporation of additional flavoring agents without interference.
· Moisture Retention: Contributes to the softness and longevity of cakes.
Functional Roles of Shea Butter in Cake Making
1. Tenderizing Agent:
· Shea butter inhibits gluten formation by coating flour particles, resulting in a tender crumb structure. This enhances the texture and softness of cakes.
2. Aeration and Volume:
· When creamed with sugar, shea butter traps air, aiding in the leavening process and producing light, fluffy cakes.
3. Flavor Enhancement:
· While shea butter has a subtle nutty flavor, its neutral profile allows the natural flavors of other ingredients to dominate, making it versatile for different cake recipes.
4. Improved Shelf Life:
· The natural antioxidants present in shea butter, such as tocopherols (vitamin E), prevent oxidative rancidity, extending the freshness of baked goods.
5. Moisture Binding:
· Shea butter helps retain moisture, preventing cakes from drying out and maintaining their softness over time.
Nutritional Benefits of Shea Butter in Cakes
1. Reduced Trans Fat Content:
· Unlike hydrogenated fats, shea butter is free of trans fats, contributing to healthier baked products.
2. Rich in Antioxidants:
· Vitamins A and E in shea butter provide antioxidative benefits, potentially enhancing the nutritional profile of cakes.
3. Heart-Healthy Fats:
· Shea butter's oleic acid content, similar to that of olive oil, supports heart health by promoting healthy cholesterol levels.
4. Potential Anti-inflammatory Properties:
· Shea butter contains bioactive compounds like triterpenes and phytosterols, which may offer anti-inflammatory benefits.


CHAPTER THREE
RESEARCH METHODOLOGY
3.0 INTRODUCTION
This Chapter outlines the systematic procedure used to investigate the utilization of sheabutter in cake production. It describes how the Study was conducted, the materials and methods used and the approach to data collection and analysis.
3.1 RESEARCH DESIGN
Research design is the overall strategy or plan that a researcher uses to collect, measure and analyze data in a study. It serves as a blueprint that guides how the research will be carried out to ensure the results are accurate, reliable and valid.
This Study utilized a combination of descriptive and experimental research designs. The descriptive component aimed to understand the characteristics of the target population, with collected data at a single point in time through structured surveys.
3.2 STUDY AREA
The Study area refers to the specific location where a research project is conducted. It includes the geographical location.
This Study area of this research study utilization of sheabutter in cake making and the respondents is drawn from the department of Hospitality management of Kwara State Polytechnic, located along old Jebba Road, in Ilorin East Local Government Area, Kwara State, Nigeria.
3.3 TARGET POPULATION
The target population can be defined as the group of individuals that the intervention intends to conduct research in cost effectiveness analysis, characteristics of the target population.
The target population in this Study is selected students of the hospitality management department, the researcher target is to be selected.
3.4 Sampling Techniques
Sampling techniques refers to the method used to select a subset of individuals from a larger population for study.
Convenience Sampling was used in the research convenience sampling is a sampling technique where researchers select participants who are easy to reach and readily available.
3.5 Sample Size
Sample size refers to the number of participants or items selected for inclusion in a study.
The sample of this study is 50 respondents drawn from the population in the hospitality management department, Kwara State polytechnic, Ilorin located along Old Jebba Road in Ilorin East local government area, Kwara State, Nigeria.
3.6 Research Instruments
Research instrument are the tools and techniques used to collect data in a study. These instruments help researchers gather information to analyze and draw conclusions about the research questions.
The instrument for this research study is the use of sensory evaluation by the respondent which is the characteristic of food as they are perceived by senses of appearance, flavor, aroma, texture.
3.7 Measurement of Variables
Measurement of variables involves identifying and assessing the key components in a study. It helps determine how the independent variables affect the dependent variable. This study measured were properly informed about the nature and purpose of the study and their consent was obtained prior to participation. Confidentiality and integrity were maintained throughout the research process and all data collected were used solely for academic purposes.


3.8 Data Collection Techniques
Data collection is the systematic process of gathering relevant and accurate information from selected respondents or sources in order to address the research question or objective.
The study made use of both experimental procedures and sensory evaluation form for method of data collection so as to avoid bias and unreliability of data.
3.9 Data Analysis Method
Data analysis is used to summarize collected data, it involves the interpretation of data gathered through the use of analytical reasoning to determine the outcome of the results.
Thus method involved analyzing the collected data using descriptive statistics.
Methodology
Material and Method
Equipments 
Oven
Mixing bowls
Whisk
Measuring cups and spoons
Spatula
Baking pan
Cooling rack
Apron
Knives
Material
Flour
Sugar
Butter
Flavor
Shea butter
Eggs
Baking powder
Preservative
RECIPE AND METHOD FOR SHEA BUTTER CAKE
SAMPLE A: CAKE USING SHEA BUTTER

Recipe   			    Quantity
Flour          				250g
Sugar          			200g
Shea butter    			250g
Flavor         				1tsp
Egg            				4
Baking powder  			1tsp
Preservative   			½ tsp (powder)/1tsp (liquid)
Method
1. Preheat your oven and prepare your baking tin (grease and line).
2. Cream together shea butter and sugar until light and fluffy.
3. Sift the flour and mix together the flour and any other dry ingredients.
4. Add eggs thoroughly and mix well.
5. Gradually add the dry ingredient.
6. Pour into a greased lined baking pan.
7. Bake for 65-85 minutes or until toothpick comes out clean.
RECIPE AND METHOD FOR CONTROL CAKE USING CONTROL BUTTER
SAMPLE A CONTROL - CAKE USING CONTROL BUTTER
Recipe      				Quantity
Flour          				250g
Sugar          			200g
Butter         				250g
Flavor         				1tsp
Egg            				4
Baking powder  			1tsp
Preservative   			½ tsp (liquid)
Method
1. Preheat your oven and prepare your baking tin (grease and line).
2. Cream together butter and sugar until light and fluffy.
3. Sift the flour, mix together the flour and any other dry ingredients.
4. Add eggs thoroughly, add flavor and mix well.
5. Gradually add the dry ingredient.
6. Pour into a greased lined baking pan.
7. Bake for 25-35 minutes or until a toothpick comes out clean.


RECIPE AND METHOD FOR SHEA BUTTER MEAT PIE
SAMPLE B - MEAT PIE USING SHEA BUTTER
Recipe       			Quantity
Flour          			200g
Shea butter    		100g
Salt          	 		½ tsp
Cold water    	 	¼ cup
Irish potatoes 		diced
Carrot         			diced
Minced meat    		as needed
Seasoning cube 		as needed
Egg            			1(for brushing top)
Baking powder  		1 tsp
Thyme
Curry
Method
1. Heat a little oil in a pan and fry chopped onions until soft.
2. Add minced meat and stir until browned. Add diced carrots and potatoes.
3. Season with curry, thyme, seasoning cubes, and salt to taste. Add a little water and allow it to cook until the vegetables are soft.
4. Mix in 1-2 tablespoons of flour to thicken the filling. Stir well and allow to cool completely.
5. In a mixing bowl, combine flour, baking powder, and salt.
6. Add shea butter and rub into the flour until crumbly. Gradually add cold water and mix into a firm dough.
7. Knead lightly, then cover and let the dough rest for 15-20 minutes.
8. Roll and cut the dough into circles. Add filling, fold and seal edges with a fork.
9. Brush with egg and bake for 80-85 minutes.
RECIPE AND METHOD FOR A CONTROL MEAT PIE USING BUTTER
SAMPLE B CONTROL - MEAT PIE USING CONTROL BUTTER
Recipe 		      Quantity
Flour          			200g
Butter         			100g
Salt           			½ tsp
Cold water    		¼ cup
Irish potatoes 		½ cup diced
Carrot         			diced
Minced meat    		as needed
Seasoning cube 		as needed 
Egg            			(for brushing top)
Baking powder  		1 tsp
Thyme
Curry

Method
1. Heat a little oil in a pan and fry chopped onions until soft.
2. Add minced meat and stir until browned, add diced carrots and potatoes.
3. Season with curry, thyme, seasoning cubes, and salt to taste, add a little water and allow it to cook until the vegetables are soft.
4. Mix in 1-2 tablespoons of flour to thicken the filling, stir well and allow to cool completely.
5. In a mixing bowl, combine flour, baking powder, and salt.
6. Add butter and rub into the flour until crumbly. Gradually add cold water and mix into a firm dough.
7. Knead lightly, then cover and let the dough rest for 15-20 minutes.
8. Roll and cut the dough into circles, add filling, fold and seal edges with a fork.
9. Brush with egg and bake for 30-35 minutes.

CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1 Introduction
The research sensory evaluation questionnaires were distributed to some randomly selected staff and students of the Hospitality Department in Kwara State Polytechnic, Ilorin.  A total of fifty (50) evaluation forms were fully answered and returned back to the respondent after effective testing of the products.
4.2 Data Analysis And Result
The following data were presented and analyzed: data presentation were made under two subheadings, Section A and Section B. Section A consist of demographic characteristics of respondents while Section B consist of main sensory evaluation data analysis.
Section A
Demographic Characteristics of Respondents
The following demographic data are analyzed in this research present based on the responses received from the administered sensory evaluation form.
Table 1: Sex of Respondents
	Sex
	Frequency
	Percentage (%)

	Male
	22
	44%

	Female
	28
	56%

	Total
	50
	100%


Source: Field Survey, 2025
Analysis: The result shows that females (56%) participated more in the sensory evaluation than males (44%). This suggests that women were more actively involved in food product testing and evaluation.

Table 2: Age of Respondents
	Age Group
	Frequency
	Percentage (%)

	16–25 years
	20
	40%

	26–45 years
	25
	50%

	46 and above
	5
	10%

	Total
	50
	100%


Source: Field Survey, 2025
Analysis: The highest number of respondents (50%) were in the 26–45 years age range, followed by 40% within the 16–25 years category. Only 10% were above 46 years. This indicates that the majority of respondents were young adults, an age group with high food consumption interest.
Table 3: Educational Background of Respondents
	Educational Level
	Frequency
	Percentage (%)

	GCE/WAEC/NECO
	10
	20%

	OND/NCE
	15
	30%

	HND/B.Sc/M.Sc
	25
	50%

	Total
	50
	100%


Source: Field Survey, 2025
 Analysis: Half of the respondents (50%) possessed higher education qualifications (HND/B.Sc/M.Sc), 30% had OND/NCE, while 20% had only secondary school education (GCE/WAEC/NECO). This shows that the panelists were well-educated, which may have enhanced their ability to judge the sensory attributes effectively.


Table 4: Marital Status of Respondents
	Marital Status
	Frequency
	Percentage (%)

	Single
	30
	60%

	Married
	18
	36%

	Others
	2
	4%

	Total
	50
	100%


Source: Field Survey, 2025
Analysis: The majority of the respondents were single (60%), while 36% were married, and only 4% fell under the “others” category. This reflects a youthful panel base, which is consistent with the age distribution earlier presented.

Table 5: Nationality of Respondents
	Nationality
	Frequency
	Percentage (%)

	Nigerian
	50
	100%

	Others
	0
	0%

	Total
	50
	100%


Source: Field Survey, 2025

Analysis: All respondents (100%) were Nigerians, with no foreign participants. This indicates that the sensory evaluation was carried out entirely within a local Nigerian context.


SECTION B:
SENSORY EVALUATION OF CAKE SAMPLES
Table 6:Cake Sample A1: Made with Shea Butter (70/30%)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance
	18
	20
	10
	2
	0
	50

	Flavour
	15
	22
	10
	3
	0
	50

	Taste
	17
	21
	8
	4
	0
	50

	Texture
	16
	20
	10
	4
	0
	50

	Acceptability
	18
	20
	10
	2
	0
	50



Analysis: This cake sample was well accepted, with appearance (18) and acceptability (18) rated highest. Taste and flavour were also favourable (17 and 15). Overall, the 70/30% shea butter blend produced a good balance of quality attributes.
Table 7:Cake Sample A2: Made with Shea Butter (50/50%)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	12
	18
	15
	5
	0
	3.7

	Flavour
	10
	20
	15
	5
	0
	3.6

	Taste
	11
	17
	15
	7
	0
	3.5

	Texture
	12
	18
	12
	8
	0
	3.7

	Acceptability
	11
	18
	16
	5
	0
	3.6


Source: Field Survey, 2025
Analysis: This sample performed lower than others. Taste (3.5) was the least appreciated, while appearance and texture averaged 3.7. The 50/50% blend was not well accepted, suggesting that equal substitution reduced consumer preference.


Table 8:Cake Sample A3: Made with Shea Butter (80/20%)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	20
	18
	10
	2
	0
	4.1

	Flavour
	18
	20
	10
	2
	0
	4.0

	Taste
	19
	18
	9
	4
	0
	4.0

	Texture
	20
	19
	9
	2
	0
	4.1

	Acceptability
	21
	18
	9
	2
	0
	4.2


Source: Field Survey, 2025

Analysis: This sample scored the highest overall. Acceptability (4.2) and texture (4.1) were particularly strong. The 80/20% substitution proved to be the most preferred cake formulation, showing better sensory appeal than the control.
Table 9:Cake Sample A4: Control (100% Shea Butter)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	14
	20
	14
	2
	0
	3.8

	Flavour
	13
	19
	15
	3
	0
	3.7

	Taste
	15
	18
	14
	3
	0
	3.8

	Texture
	14
	19
	14
	3
	0
	3.8

	Acceptability
	13
	20
	14
	3
	0
	3.7


Source: Field Survey, 2025
Analysis: The control sample (100% shea butter) had moderate scores, with acceptability at 3.7. While it was generally liked, it did not perform as well as the 70/30% and 80/20% blends, suggesting that partial substitution enhances cake quality.



Section B: Sensory Evaluation of Meat Pie Samples
Table 10:Meat Pie Sample B1: Control (100% Margarine)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	16
	22
	10
	2
	0
	4.0

	Flavour
	15
	20
	12
	3
	0
	3.9

	Taste
	14
	21
	11
	4
	0
	3.8

	Texture
	15
	20
	12
	3
	0
	3.9

	Acceptability
	16
	20
	12
	2
	0
	4.0


Source: Field Survey, 2025

Analysis: This sample scored well, with appearance (4.0) and acceptability (4.0) highest. It reflects consumer familiarity and preference for margarine-based pastries.
Table 11:Meat Pie Sample B2: Made with Shea Butter (70/30%)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	18
	20
	10
	2
	0
	4.1

	Flavour
	16
	20
	12
	2
	0
	4.0

	Taste
	17
	18
	13
	2
	0
	4.0

	Texture
	18
	19
	11
	2
	0
	4.1

	Acceptability
	18
	20
	10
	2
	0
	4.1


Source: Field Survey, 2025

Analysis: This sample was highly rated, particularly in appearance (4.1) and acceptability (4.1). It outperformed the margarine control, indicating that partial shea butter substitution improves product quality.


Table 12:Meat Pie Sample B3: Made with Shea Butter (50/50%)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	12
	18
	15
	5
	0
	3.7

	Flavour
	11
	18
	15
	6
	0
	3.6

	Taste
	10
	19
	15
	6
	0
	3.6

	Texture
	12
	17
	16
	5
	0
	3.7

	Acceptability
	11
	18
	15
	6
	0
	3.6


Source: Field Survey, 2025
Analysis: The 50/50% shea butter blend scored lowest among the meat pie samples. Acceptability was only 3.6, while flavour and taste were equally low (3.6). This shows that equal substitution reduced consumer satisfaction.
Table 13:Meat Pie Sample B4: Made with Shea Butter (80/20%)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	20
	18
	10
	2
	0
	4.1

	Flavour
	18
	19
	11
	2
	0
	4.0

	Taste
	19
	18
	10
	3
	0
	4.0

	Texture
	20
	18
	10
	2
	0
	4.1

	Acceptability
	21
	18
	9
	2
	0
	4.2


Source: Field Survey, 2025
Analysis: This was the most preferred meat pie formulation. Acceptability (4.2) and appearance (4.1) were particularly high. Similar to the cakes, the 80/20% blend was the best balance for sensory attributes.



Table 14:Meat Pie Sample B5: Control (100% Shea Butter)
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Mean Score

	Appearance
	14
	20
	14
	2
	0
	3.8

	Flavour
	13
	19
	15
	3
	0
	3.7

	Taste
	14
	18
	15
	3
	0
	3.7

	Texture
	13
	19
	15
	3
	0
	3.7

	Acceptability
	14
	18
	15
	3
	0
	3.7


Source: Field Survey, 2025
Analysis: The 100% shea butter pie was moderately accepted, with scores around 3.7–3.8 across all variables. While not rejected, it was less appreciated than the 70/30% and 80/20% blends, confirming that partial substitution yields better consumer preference.
4.3 Discussion of findings
The sensory evaluation of cakes and meat pies produced with varying proportions of shea butter and margarine revealed important differences in consumer perception across the six attributes: appearance, flavour, taste, texture, overall quality, and acceptability.
Cake Samples
· 70/30% Shea Butter was generally well accepted, with majority ratings between good and very good, indicating a balanced product.
· 50/50% Shea Butter also performed fairly well, particularly in taste and texture, though slightly less in appearance.
· 80/20% Shea Butter scored higher in flavour and overall acceptability, suggesting that higher shea butter content improved sensory appeal.
· 100% Shea Butter (Control) showed mixed results: some respondents appreciated the unique flavour, while others rated it lower due to unfamiliarity or stronger taste intensity.


Meat Pie Samples
· 100% Margarine (Control) received consistently high scores across all attributes, reflecting consumer familiarity with margarine-based pastries.
· 70/30% Shea Butter and 50/50% Shea Butter versions were also well accepted, though slightly lower than margarine control in appearance and flavour.
· 80/20% Shea Butter showed better ratings than the 50/50 blend, suggesting a stronger preference when shea butter content is higher.
· 100% Shea Butter meat pie was the least preferred, with respondents noting differences in flavour and texture compared to the standard margarine product.
Overall Comparison
· Cakes made with shea butter were better received than meat pies with shea butter, indicating that shea butter may be more suitable for sweet baked products than savoury pastries.
· Blended formulations (70/30 and 80/20) provided the best balance between shea butter and margarine, yielding good consumer acceptance across both cake and meat pie products.
· 100% Shea Butter was least acceptable overall, showing that complete substitution of margarine with shea butter may not be desirable in pastry applications, though it can still be appreciated by some consumers.



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of Findings
This study investigated the utilization of shea butter as a substitute for margarine in the preparation of cakes and meat pies, using sensory evaluation methods with fifty respondents. The findings are discussed based on the sensory parameters of appearance, flavour, taste, texture, overall quality and acceptability.
Cakes
The results revealed that cakes made with partial substitution of shea butter and margarine were generally well accepted by respondents. The 70/30% shea butter blend received favorable ratings across most attributes, particularly in taste and texture, indicating that consumers found it pleasant and comparable to conventional margarine cakes. Similarly, the 50/50% formulation performed fairly well, though some respondents noted slight differences in appearance compared to the control.
Interestingly, cakes with 80/20% shea butter were highly rated for flavour and overall acceptability, suggesting that higher shea butter content enhanced sensory appeal in sweet baked products. However, cakes made with 100% shea butter recorded mixed responses: while some consumers appreciated the distinct flavour, others found it unusual, leading to lower scores in acceptability.
Meat Pies
In contrast, the results for meat pies indicated stronger consumer preference for margarine-based formulations. The 100% margarine control recorded the highest ratings across all sensory attributes, reflecting familiarity and consumer preference for margarine in pastry making.
For shea butter blends, both 70/30% and 50/50% formulations received moderate acceptance, with fair ratings in flavour and texture. The 80/20% shea butter blend scored slightly higher than the 50/50 blend, suggesting that higher shea butter concentration can still enhance sensory appeal in savoury pastries. However, the 100% shea butter formulation was the least accepted, with most respondents rating it low in terms of flavour and overall acceptability.
Comparative Analysis of Cakes and Meat Pies
Comparatively, cakes made with shea butter were better received than meat pies made with shea butter. This suggests that shea butter is more suitable for sweet baked goods than savoury pastries, possibly due to its distinct flavour profile, which blends more harmoniously with sweet ingredients than with meat fillings.
In general, blended formulations such as 70/30% and 80/20% shea butter-to-margarine ratios provided the best balance of sensory attributes in both cakes and meat pies. The findings therefore establish that partial substitution of margarine with shea butter is feasible without significantly compromising consumer acceptability.
5.2 Conclusion
Based on the findings of this study, it can be concluded that:
1. Shea butter can successfully be utilized in the production of cakes and meat pies, especially in combination with margarine.
2. Cakes formulated with shea butter received better acceptance than meat pies, showing that shea butter is more suitable for sweet products than savoury pastries.
3. Partial substitution of margarine with shea butter (particularly at 70/30% or 80/20% ratios) produced products with favourable sensory qualities comparable to those made with margarine alone.
4. Complete substitution with 100% shea butter reduced consumer acceptability, especially in meat pies, indicating that margarine still plays a role in improving flavour, texture, and overall appeal.
5.3 Recommendations
From the results of this study, the following recommendations are made:
1. Bakers and food processors should consider incorporating shea butter at 70/30%, 80/20% and 50%/50% ratios in cake and meat pie production to diversify fat sources and promote the utilization of indigenous raw materials.
2. Further research should be conducted on improving the flavour profile of shea butter to make it more suitable for savoury products such as meat pies, doughnut, etc. 
3. Nutritional and shelf-life studies should be carried out on products made using shea butter to establish storage stability compared to margarine.
4. Public awareness campaigns should be initiated to educate consumers on the nutritional and economic benefits of shea butter utilization in baked products.
5. The food industry and policy makers should promote the commercial use of shea butter as a sustainable alternative fat source to reduce reliance on imported margarine.
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