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CHAPTER ONE
1.0 	INTRODUCTION
Snacks are an essential part of the human diet across various cultures. In Nigeria and many parts of Africa, commonly consumed snacks include doughnut, and meat pie, which are typically made from wheat flour and fat-based ingredients such as margarine or butter. The quality, texture, aroma, and taste of these snacks are greatly influenced by the type and composition of fat used during preparation. Traditionally, margarine has been the dominant fat used in snack production, but increasing attention is being given to alternative or composite fats, such as shea butter, which is indigenous to many African countries.
Shea butter, derived from the nuts of the shea tree (Vitellaria paradoxa), is rich in triglycerides, possesses unique nutritional and functional properties, and is widely used in food and cosmetic industries. Due to its natural origin and lower processing requirement compared to margarine, shea butter presents a viable alternative or complementary fat in baked and fried snack production.
Snacks are an essential part of the modern diet, particularly in developing countries like Nigeria where they serve as convenient, affordable, and accessible sources of energy and nutrition for people of all ages. Popular snacks such as doughnut and meat pie are widely consumed either as breakfast items, mid-day meals, or evening treats. These snacks are typically made from wheat flour, sugar, leavening agents, and fats or oils — ingredients that determine their texture, taste, aroma, and shelf life.
Fats and oils are critical in snack formulation, especially in baked and fried goods, where they contribute not only to energy content but also to the sensory attributes that affect consumer preference — such as tenderness, flakiness, and richness of flavor. Traditionally, fats like margarine are used extensively in snack production due to their plasticity, low cost, and long shelf life. However, growing concerns about the health implications of synthetic trans fats found in some types of margarine, coupled with increased demand for locally sourced and natural ingredients, have prompted interest in alternative fat sources.
One such alternative is shea butter, a naturally occurring fat extracted from the nuts of the Vitellaria paradoxa tree, which is indigenous to West Africa. While traditionally used in cosmetics and pharmaceuticals, refined shea butter is now gaining attention for its potential in food applications due to its nutritional value, stable saturated fat profile, and absence of harmful trans fats. Despite its benefits, the direct use of shea butter in snacks may alter the flavor and texture profiles of products in ways that affect consumer acceptability. Therefore, blending it with margarine to create composite fats offers a promising approach to balancing functionality with nutritional enhancement.
Composite fats — the combination of two or more fat sources — provide opportunities to harness the strengths of each fat while mitigating their limitations. By partially substituting margarine with shea butter, it may be possible to maintain the desirable characteristics of conventional snacks while improving their nutritional profile and supporting local agricultural industries.
This study aims to produce doughnut, and meat pie using various combinations of margarine and shea butter and to evaluate the resulting products using sensory analysis techniques. Attributes such as taste, aroma, color, texture, and overall acceptability will be assessed through a structured panel, enabling a scientific determination of the most acceptable fat blend ratio.
The findings of this research are expected to contribute to the growing body of knowledge on the use of functional and indigenous food ingredients in processed snack production, while also encouraging the economic utilization of locally available shea butter in the food industry.
This study aims to explore the feasibility and sensory implications of incorporating shea butter in combination with margarine (composite fat) in the production of doughnut, and meat pie. The goal is to determine whether this composite fat can maintain or enhance the sensory properties (taste, texture, aroma, color, and overall acceptability) of the snacks while potentially offering nutritional and economic benefits.


1.1 	BACKGROUND OF THE STUDY
The food industry constantly seeks innovative ways to improve the nutritional value, cost-effectiveness, and sensory quality of food products. Fat, a critical component in snack production, affects not only the flavor and mouth feel of snacks but also plays a significant role in heat transfer during frying and moisture retention in baked goods.
Margarine, a processed fat product commonly used in snack making, contains a blend of vegetable oils and additives. On the other hand, shea butter is a natural fat with minimal processing, traditionally used in rural African communities for cooking and baking. Combining these two fats may provide a unique balance between functionality and flavor while promoting the use of local resources.
Recent studies suggest that shea butter contains essential fatty acids and antioxidants, making it a potentially healthier fat choice. Incorporating shea butter in snack production may also reduce reliance on imported fats and stimulate local agricultural economies.
Snack consumption has become an integral part of daily life across the globe, especially in developing countries like Nigeria, where street-vended and home-produced snacks are not only popular but often serve as affordable meal replacements. Among the most commonly consumed snacks in Nigeria are doughnut, and meat pie — all of which are made primarily from flour and fat, and are either deep-fried or baked. These snacks are valued not only for their taste and convenience but also for their role in providing quick energy, particularly in urban centers where people maintain busy lifestyles.
A major component that significantly influences the quality, sensory attributes, and shelf life of these snacks is fat. Fats play several important roles in baking and frying processes. They contribute to flavor development, improve crumb softness and mouthfeel, provide moisture retention, and affect the browning and texture of finished products. Traditionally, margarine has been the fat of choice in many baked and fried goods due to its plastic consistency, affordability, and functionality. However, recent concerns over the nutritional and health implications of hydrogenated fats and trans fats, which may be present in some types of margarine, have spurred interest in more natural, locally sourced, and health-friendly fat alternatives.
Shea butter, extracted from the nuts of the Vitellaria paradoxa tree, is an underutilized fat in the food industry despite being widely available in West Africa, including Nigeria. While it is more commonly used in cosmetics and pharmaceuticals, food-grade shea butter is rich in stearic and oleic acids, antioxidants, and essential vitamins. It is free from trans fats and has a high oxidative stability, making it a potential candidate for replacing or complementing margarine in food applications. In addition, incorporating shea butter into food products can promote agricultural sustainability and economic empowerment for rural communities engaged in its production and processing.
Despite its potential benefits, the use of 100% shea butter in snack production may introduce challenges, particularly in terms of sensory attributes such as taste, aroma, and texture. Its distinct nutty flavor and solid consistency at room temperature can alter the characteristic profile of traditional snacks. Hence, the use of composite fats—a blend of margarine and shea butter—offers a promising approach for maintaining product quality while enhancing the nutritional profile and supporting the use of indigenous ingredients.
This study explores the production and sensory evaluation doughnut, and meat pie made with varying combinations of margarine and shea butter. It aims to identify the optimal fat blend that balances consumer acceptability, product quality, and nutritional value. Through experimental formulation and structured sensory analysis, the study seeks to contribute to innovations in functional food development and promote the inclusion of locally sourced ingredients in Nigeria's food processing sector.
1.2 	STATEMENT OF THE PROBLEM
Despite the known benefits of shea butter, its application in snack production remains limited due to lack of awareness and concerns about its flavor profile. There is a need to investigate whether composite fat (margarine and shea butter) can be used in the production of common snacks without compromising sensory quality.
This study addresses the following questions:
· Can shea butter be used alongside margarine in the production of doughnut, and meat pie?
· How does the use of composite fat affect the sensory attributes of these snacks?
· What is the level of consumer acceptability for snacks produced with composite fat?
1.3 OBJECTIVES OF THE STUDY
The main objective of this study is to evaluate the sensory qualities of snacks (doughnut, and meat pie) produced using a combination of margarine and shea butter.
Specific objectives include:
1. To assess the sensory characteristics (taste, texture, aroma, color, and overall acceptability) of the produced snacks.
2. To determine consumer preference for snacks made with different fat compositions.
3. To compare the results with snacks produced using only margarine as the control.
1.4 	RESEARCH QUESTIONS
1. What is the effect of composite fat on the sensory attributes of selected snacks?
2. Is there a significant difference in consumer acceptability between snacks made with margarine alone and those made with composite fat?
3. What is the optimal ratio of margarine to shea butter for desirable sensory characteristics?
1.5 	SIGNIFICANCE OF THE STUDY
This research will contribute to the body of knowledge on the application of local fat sources in snack production. It offers potential economic benefits by promoting the use of locally available shea butter, reducing dependency on imported fats. Additionally, it may provide small-scale and commercial bakers with alternative fat options that do not compromise sensory quality.
1.6  	SCOPE OF THE STUDY
The study is limited to the production and sensory evaluation of three commonly consumed snacks: doughnut, and meat pie. The focus is on comparing snacks made with margarine alone and those made with composite fat (margarine and shea butter in varying ratios).
1.7  	LIMITATIONS OF THE STUDY
Some potential limitations include:
· Limited access to high-grade, food-safe shea butter.
· Variations in panelist preferences during sensory evaluation.
· Possible bias in sensory judgment due to personal taste or familiarity with the snacks.
1.8 	DEFINITION OF TERMS
SENSORY: Sensory comes from the Latin word sentire, meaning "to perceive, feel." Sampling your mom's blueberry pie is a sensory experience — you can smell it, you can taste it, and the crust has a really good texture. You may get sensory overload when you're in New York City because there's so much for your senses to take in. Sensory can also describe a nerve fiber, such as a sensory neuron, that carries impulses to the nerve centers in your body.
EVALUATION: Evaluation is a systematic determination and assessment of a subject's merit, worth and significance, using criteria governed by a set of standards. 
MARGARINE: Is a spread used for flavoring, baking, and cooking. It is most often used as a substitute for butter. Although originally made from animal fats, most margarine consumed today is made from vegetable oil. Or is a butter like product made of refined vegetable oils, sometimes blended with animal fats, and emulsified, usually with water or milk.
SHEA BUTTER: Shea butter is a seed fat that comes from the shea tree. The shea tree is found in East and West tropical Africa. The shea butter comes from two oily kernels within the shea tree seed. After the kernel is removed from the seed, it is ground into a powder and boiled in water.







CHAPTER TWO
LITERATURE REVIEW
2.1 INTRODUCTION
This chapter presents a comprehensive review of existing literature and scholarly works relevant to the production of snacks using composite fats, particularly margarine and shea butter. It is structured into four key segments: the general literature review, the conceptual framework, the theoretical framework, and the empirical review. These sections collectively provide a strong academic basis for understanding the functional and sensory impacts of composite fats in snack production.
2.2 LITERATURE REVIEW
2.2.1 SNACK FOODS AND THEIR IMPORTANCE
Snack foods are products designed to be consumed outside of traditional meal settings, often for convenience, satiety, or enjoyment. In Nigeria, common snacks like doughnut, and meat pie are integral to daily consumption, especially in urban and semi-urban settings. These snacks are carbohydrate-rich and often deep-fried or baked, with fat playing a vital role in defining their sensory characteristics (Okpala et al., 2021).
Snacks serve not only as a source of quick energy but also as a vehicle for nutrition, especially in regions where full meals may not always be available or affordable. Therefore, improving their nutritional profile without compromising taste and texture is crucial for both food manufacturers and consumers.
2.2.2 ROLE OF FATS IN SNACK PRODUCTION
Fats are essential ingredients in both baked and fried snack foods, playing multiple functional, sensory, and nutritional roles. Their inclusion in snack formulations goes beyond caloric contribution—they influence the quality, texture, shelf life, and overall consumer acceptability of finished products.
1. Textural Enhancement
Fats are known for their ability to "shorten" gluten strands in flour-based doughs. This shortening effect reduces toughness and leads to a softer, tender crumb structure in snacks such as doughnuts and meat pies. In laminated products, fats contribute to flakiness by creating distinct layers during baking (Akubor & Ukwuru, 2003). In meat pie and doughnuts, fat contributes to softness and elasticity in the dough, enhancing the final mouthfeel.
2. Flavor Carrier and Enhancer
Fats have the ability to dissolve and retain volatile flavor compounds. This makes them excellent carriers of both natural and added flavors in snacks. For example, in meat pies, fat from the pastry crust helps amplify the savory aroma and taste of the meat filling. In fried snacks like doughnuts, the absorption of oil during frying can contribute to the characteristic flavor and aroma profile. Ihekoronye, A.I. (2015)
3. Appearance and Color Development
During frying, fats facilitate Maillard browning and caramelization, which contribute to the attractive golden-brown color observed in doughnuts. The heat transfer properties of fats help ensure even cooking and crust development.
In baked products such as meat pies, the type of fat used influences the crust’s shine, flakiness, and overall appearance.
4. Moisture Barrier and Shelf Life
Fats create a moisture barrier in baked products, reducing water migration and staling. This effect helps in extending the shelf life of products like meat pies and pastries. The solid fat content (SFC) of margarine or shea butter influences how well moisture is retained or repelled during baking and storage. Kurek, et al (2017).
5. Heat Transfer Medium (Frying)
In fried snacks such as doughnuts, fat serves as a medium of heat transfer, enabling fast and uniform cooking. The type of fat used can affect oil absorption levels, crust crispness, and the internal softness of fried dough. A fat with a high smoke point and suitable melting behavior is ideal for frying operations. Odoemelam, et al. (2019).
6. Nutritional and Economic Role
Fats are a dense source of energy (providing 9 kcal per gram) and contribute essential fatty acids and fat-soluble vitamins (A, D, E, K). In low-income regions, fats like shea butter can offer nutritional benefits and be economically viable alternatives to more expensive commercial margarines.
Composite fats (blends of margarine and shea butter) help balance cost efficiency, nutritional quality, and sensory performance in snack production.
7. Influence on Dough Rheology
The presence and type of fat affect the viscosity, elasticity, and spread ability of dough. Fats with high solid content improve dough lamination and extensibility, key factors in forming meat pie crusts or shaping doughnuts without breakage. Lawal, A.R (2021).
8. Oxidative Stability and Storage Quality
The oxidation resistance of the fat used impacts the shelf life of the finished snack. Fats rich in saturated or monounsaturated fats, such as shea butter, offer better oxidative stability than polyunsaturated-rich oils. This makes shea butter potentially advantageous for preserving fried snacks like doughnuts without rapid rancidity.
2.2.3 MARGARINE IN SNACK PRODUCTION
Margarine is a spread used for flavoring, baking, and cooking. It is most often used as a substitute for butter. Although originally made from animal fats, most margarine consumed today is made from vegetable oil. The spread was originally named oleomargarine from Latin for   oleum (olive oil) and Greek margarite ("pearl", indicating luster). The name was later shortened to margarine. John Adkins (2020)
Margarine consists of a water-in-fat emulsion, with tiny droplets of water dispersed uniformly throughout a fat phase in a stable solid form. While butter is made by concentrating the butterfat of milk through centrifugation, modern margarine is made through a more intensive processing of refined vegetable oil and water.  Enrico Fermi (2017).
Margarine is a water-in-fat emulsion composed primarily of refined vegetable oils, water, emulsifiers, flavorings, and sometimes vitamins. It has been widely adopted in baking due to its:
· Spreadability and plasticity
· High smoke point
· Compatibility with flour in dough formation
· Economic advantage compared to butter
Despite these advantages, margarine can sometimes contain industrial trans fats, depending on its processing method, which have been linked to cardiovascular diseases (Mozaffarian et al., 2022). This has led to growing interest in more natural and health-friendly alternatives or complements.
2.2.4 	SHEA BUTTER AS A FAT SOURCE
Shea butter is a naturally derived fat obtained from the nuts of the Vitellaria paradoxa tree. Rich in stearic and oleic acids, shea butter has a solid texture at room temperature and melts at body temperature, making it an ideal fat for culinary uses.
Nutritional and Functional Benefits of Shea Butter:
· High antioxidant content (tocopherols, catechins)
· Antimicrobial and anti-inflammatory properties
· Suitable melting profile for baking and frying
· Absence of trans fats
Despite its functional benefits, raw shea butter may have a distinct nutty or earthy aroma that can influence the flavor profile of baked goods. However, deodorized or refined forms are increasingly available for food-grade applications (Olaniyan & Oje, 2017).
2.2.5 USE OF COMPOSITE FATS IN FOOD PRODUCTION
Composite fats are formed by blending two or more fats to achieve synergistic effects. In bakery applications, composite fats are used to:
· Optimize melting behavior and texture
· Enhance nutritional profile
· Reduce production cost
· Improve shelf stability
For example, palm oil blended with margarine has been used successfully in biscuit production (Enujiugha & Ayodele-Oni, 2018). Combining margarine and shea butter offers the potential to leverage the functional benefits of margarine while introducing the natural and nutritional qualities of shea butter.
2.2.6 SENSORY EVALUATION OF SNACK PRODUCTS
Sensory evaluation is the scientific discipline used to measure and interpret human responses to the characteristics of food. Common attributes tested include:
· Appearance: Color and visual appeal
· Aroma: Odor or smell perceived
· Taste: Sweetness, saltiness, bitterness, etc.
· Texture: Mouthfeel such as crunchiness or softness
· Overall acceptability: General impression
Evaluation tools include the 9-point hedonic scale, ranking tests, and paired comparison tests, which help identify the most preferred sample or detect differences between formulations (Meilgaard et al., 2019).
2.3 	CONCEPTUAL FRAMEWORK
The conceptual framework guiding this study is based on the interaction between ingredient modification (introduction of composite fat) and sensory outcome in snack production. The framework proposes that:
· Composite fats (margarine + shea butter) influence the physicochemical properties of snack dough (e.g., elasticity, moisture retention, heat conduction).
· These changes affect the sensory attributes (taste, aroma, texture, and appearance) of the final product.
· The consumer response to these attributes determines product acceptability and potential for commercial success.
2.3.1 THE ROLE OF FAT IN SNACK PRODUCTION
Fat plays several critical roles in snack production:
· Flavor enhancement: Fats carry flavor compounds and contribute to the characteristic taste of snacks.
· Texture and mouthfeel: Fats tenderize baked goods and provide a desirable soft or crispy texture.
· Moisture retention: Fats help in retaining moisture, extending the shelf-life of baked goods.
· Heat transfer: During frying, fats facilitate uniform cooking and browning.
As reported by Akubor (2020), the type and quantity of fat used can significantly affect the sensory and physicochemical qualities of snacks. Excess fat absorption, however, can lead to greasy products, hence the need to strike a functional balance.
2.3.2	 MARGARINE: COMPOSITION AND FUNCTIONAL PROPERTIES
Margarine is a widely used fat in bakery and snack industries. It is made by emulsifying a blend of vegetable oils with water, often hydrogenated or interesterified to achieve a semi-solid consistency. Margarine contains fat (usually 80%), water, emulsifiers, flavorings, and sometimes vitamins (A and D).
Functional attributes of margarine in snack production include:
· Creaming ability for dough preparation.
· Flavor enhancement in pastries.
· Stability at moderate baking temperatures.
However, margarine may contain trans fats or saturated fats, depending on its processing, which are considered undesirable from a health standpoint (Mozaffarian et al., 2023).
2.3.3	SHEA BUTTER: CHARACTERISTICS AND APPLICATIONS
Shea butter is a natural fat extracted from the nuts of the shea tree (Vitellaria paradoxa), predominantly found in West Africa. Traditionally used in cooking and cosmetics, its potential in the food industry is gaining attention due to its:
· High content of stearic and oleic acids.
· Low processing requirements.
· Absence of industrial hydrogenation.
According to Olaniyan and Oje (2017), shea butter has a soft consistency at room temperature and can be used in baking or frying. It has antioxidant properties and contributes to satiety due to its fat profile.
Despite its nutritional benefits, the flavor and aroma of raw shea butter can be strong, possibly affecting the sensory appeal of snacks. However, blending it with neutral fats like margarine may balance these characteristics.
2.3.4	 COMPOSITE FATS IN FOOD PRODUCTION
Composite fats refer to the blending of two or more types of fats or oils to achieve a desired texture, flavor, nutritional profile, or economic benefit. In bakery and snack production, composite fats can be used to:
· Reduce cost by substituting imported fats with locally sourced alternatives.
· Improve the fatty acid profile of products.
· Modify melting points and functional behavior during processing.
A study by Enujiugha and Ayodele-Oni (2018) showed that composite fats made from palm oil and margarine were well-accepted in biscuit production. Similarly, Ayo et al. (2019) found that combining butter with groundnut oil in cake production yielded good sensory results.
There is limited but growing research on the use of shea butter in combination with other fats. Most studies point to its potential in improving the nutritional quality of foods without significantly compromising sensory attributes.
2.3.5   SENSORY EVALUATION IN FOOD PRODUCT DEVELOPMENT
Sensory evaluation involves the use of human senses (taste, smell, sight, touch, and hearing) to assess food quality. It is essential for determining the acceptability of new or modified food products. The five common sensory attributes assessed include:
· Appearance (color)
· Aroma
· Taste
· Texture (mouthfeel)
· Overall acceptability
According to Meilgaard et al. (2021), sensory panels can be trained or untrained, and results are usually analyzed statistically to identify significant differences between samples. Tools like the 9-point Hedonic scale are commonly used in consumer acceptability tests.
2.4 	THEORETICAL FRAMEWORK
This study is anchored in two relevant theories:
2.4.1 Functional Ingredient Theory
This theory posits that food ingredients play roles beyond basic nutrition, contributing to the sensory, physical, and shelf-stability properties of food products (Roberfroid, 2000). According to this theory, ingredients like fats not only provide energy but also modify the structure, moisture retention, and flavor of foods. The use of composite fats fits this theory by offering multifunctionality — combining taste, structure, and health impacts.
2.4.2 Consumer Acceptance Theory
This theory explains how and why consumers accept or reject food products. Factors influencing acceptance include sensory characteristics, familiarity, perceived health benefits, and cultural preferences (Steenkamp, 2017). The application of this theory in the study helps understand how the use of shea butter — a less conventional fat — might affect consumer willingness to adopt snacks made with it.
2.5 	EMPIRICAL REVIEW
Empirical studies provide evidence for the practical application of composite fats in snack production:
· Ade-Omowaye et al. (2023) evaluated different fats in doughnut production and found no significant difference in taste when margarine was substituted with vegetable oils, indicating flexibility in fat use.
· Eke-Ejiofor and Owuno (2023) explored doughnut formulations with local fat alternatives and concluded that consumer acceptability was high when composite fats were used in a 50:50 ratio.
· Ayo et al. (2024) studied the use of groundnut oil and margarine in cake production and found that a balanced composite fat improved both texture and flavor while reducing overall cost.
· Abdulraheem and Sanni (2020) investigated the use of shea butter in chin-chin production and reported improved shelf life and acceptable taste, though the distinct aroma of shea butter was noticeable in higher concentrations.
These studies validate the possibility of using composite fats in local snack production, while also suggesting that sensory impacts depend on formulation ratios and fat quality.
2.6 	SUMMARY OF CHAPTER
This chapter has reviewed the functional importance of fats in snack production and the potential of shea butter as a viable fat source. The concept of using composite fats aligns with the goals of enhancing sensory appeal and nutritional value while maintaining cost-effectiveness. Theories supporting functional ingredient use and consumer acceptance are relevant for interpreting the results of this study. Empirical findings reinforce the feasibility of integrating shea butter into popular snacks such as doughnut, and meat pie. The next chapter will outline the methodology used to conduct the experimental and sensory evaluation aspects of this research.











CHAPTER THREE
METHODOLOGY
3.1 	INTRODUCTION
This chapter describes the procedures and methods adopted in conducting the study. It covers the research design, materials and ingredient sourcing, preparation of composite fat blends, snack formulation and production, sensory evaluation procedures, data collection methods, and statistical analysis. The goal is to assess the sensory attributes of snacks made with different ratios of margarine and shea butter and to determine the most acceptable blend for consumer preference.
3.2 	RESEARCH DESIGN
The study employed an experimental research design involving the formulation of two types of snacks (doughnut, and meat pie) using various ratios of margarine and shea butter. The experimental samples were subjected to sensory evaluation by a panel of tasters. The design allowed for the comparison of sensory attributes among samples made with different fat compositions.
3.3 	MATERIALS AND EQUIPMENT
3.3.1 Ingredients
· Wheat flour (all-purpose)
· Granulated sugar
· Salt
· Baking powder (for meat pie)
· Yeast 
· Eggs
· Milk (optional)
· Vegetables and minced meat (for meat pie filling)
· Margarine (commercial food-grade)
· Shea butter (refined, food-grade)
3.3.2 Equipment
· Mixing bowls
· Measuring cups and scales
· Frying pan and deep fryer
· Oven (for meat pie)
· Rolling pin and dough cutter
· Cooking pot (for meat pie filling)
· Sensory evaluation forms
· Thermometer (for monitoring oil temperature)
3.4 	FORMULATION OF COMPOSITE FATS
The composite fat used in this study was a blend of margarine and shea butter in the following ratios:
	Sample Code
	Margarine (%)
	Shea Butter (%)

	A (Control)
	100
	0

	B
	75
	25

	C
	50
	50

	D
	25
	75

	E
	0
	100


Each of these fat blends was incorporated into the recipes for doughnut, and meat pie, with the same procedure followed across all samples to ensure consistency.
3.5 	PREPARATION OF SNACKS
MEAT PIE PRODUCTION WITH MARGARINE
For the Pastry Dough:
· 500g all-purpose flour
· 1 teaspoon baking powder
· 1 teaspoon salt
· 300g margarine (cold and firm)
· ½ cup cold water (adjust as needed)
· 1 egg (for glazing)
For the Meat Filling:
· 500g minced meat (beef or chicken)
· 1 medium onion (finely chopped)
· 2 tablespoons vegetable oil
· 1 teaspoon curry powder
· 1 seasoning cube
· Salt and pepper to taste
· 2 tablespoons flour (for thickening)
· Optional: diced carrots, potatoes, and peas
Production Procedure
Mix the Pastry Dough
Use margarine straight from the fridge to help keep the dough crumbly and workable.
1. Sift flour, salt, and baking powder into a large mixing bowl.
2. Add the margarine and rub in with your fingertips until the mixture resembles coarse crumbs.
3. Gradually add cold water, mixing gently until a firm dough forms.
4. Wrap the dough in cling film and chill in the fridge for 30–45 minutes.
 Prepare the Meat Filling
1. Heat oil in a pan over medium heat.
2. Add onions and sauté until soft and aromatic.
3. Add minced meat and stir until fully browned.
4. Season with curry, seasoning cube, salt, and pepper.
5. Add optional vegetables, and stir well.
6. Mix in the flour to thicken the filling slightly.
7. Let it cook for 5 minutes and then cool completely.
Shape and Fill the Pies
1. Roll out the chilled dough to about 1/8 inch thickness.
2. Cut into circles using a round cutter (4–6 inches diameter).
3. Place a spoonful of cooled meat filling on one half of each circle.
4. Fold over to create a semi-circle and seal the edges with a fork.
5. Brush the tops with beaten egg for a shiny, golden finish.
Bake to Perfection
1. Preheat oven to 180°C (350°F).
2. Arrange pies on a greased or parchment-lined tray.
3. Bake for 25–30 minutes or until golden brown and crisp.
4. Remove from oven and let cool slightly before serving.

DOUGHNUT PRODUCTION USING MARGARINE
For the Dough:
· 500g all-purpose flour
· 2¼ tsp (1 sachet) active dry yeast
· ½ cup sugar
· ½ tsp salt
· 1 tsp ground nutmeg (optional, for flavor)
· 100g  margarine (about 60g, softened)
· 2 large eggs
· ¾ cup warm milk (or water)
· Extra flour for dusting
For Frying:
· Vegetable oil (for deep frying)
Optional Toppings:
· Granulated sugar
· Icing sugar glaze
· Chocolate glaze
Production Procedure
 Activate the Yeast
Start strong: good dough begins with properly activated yeast.
1. In a small bowl, combine warm milk (not hot) with 1 tbsp of sugar and the yeast.
2. Stir lightly and let sit for 5–10 minutes until it foams. This shows the yeast is active.
 Prepare the Dough
1. In a large mixing bowl, combine flour, remaining sugar, salt, and nutmeg.
2. Add in the softened margarine and rub it into the flour mixture using your hands or a mixer.
3. Mix in eggs and the activated yeast mixture.
4. Knead the dough until smooth and elastic (about 8–10 minutes by hand or 5–6 minutes with a mixer).
5. If the dough is too sticky, add a little flour—be careful not to make it too stiff.
 Let It Rise
1. Place the dough in a greased bowl, cover with a clean cloth or plastic wrap.
2. Allow it to rise in a warm place for 1–2 hours, or until doubled in size.
 Shape the Doughnuts
At this stage, the dough should be airy and easy to work with.
1. Punch down the risen dough to remove air.
2. Roll out on a lightly floured surface to about ½ inch thickness.
3. Use a doughnut cutter (or two round cutters) to shape.
4. Place cut doughnuts on a tray lined with parchment and let them rise for another 30 minutes.
 Fry to Golden Perfection
1. Heat oil in a deep fryer or pan to 175°C (350°F).
2. Carefully drop in doughnuts, a few at a time—avoid overcrowding.
3. Fry for 1–2 minutes on each side until golden brown.
4. Remove and drain on paper towels.

MEAT PIE PRODUCTION USING SHEA BUTTER
Using shea butter as a fat in pastry making is an innovative and healthy alternative, especially in regions where it’s readily available. It gives the pastry a light, crumbly texture and a subtle nutty flavor, making your meat pies stand out—both in taste and quality.
Ingredients
For the Pastry:
· 400g all-purpose flour
· 1 tsp baking powder
· ½ tsp salt
· 250g refined shea butter (soft but not melted)
· ½ cup cold water (add gradually as needed)
· 1 egg (for egg wash)
For the Filling:
· 500g minced meat (beef or chicken)
· 1 medium onion (finely chopped)
· 1 seasoning cube
· ½ tsp curry powder (optional)
· Salt and pepper to taste
· 2 tbsp flour (for thickening)
· 2 tbsp oil
· Optional: diced potatoes, carrots, peas
Production Procedure
 Make the Pastry Dough
Tip: Use refined shea butter to avoid an overpowering aroma. It should be soft but not melted.
1. Sift flour, salt, and baking powder into a large mixing bowl.
2. Add the shea butter. Rub it into the flour using your fingertips until it resembles breadcrumbs.
3. Slowly add cold water and mix until the dough comes together.
4. Knead lightly to form a smooth dough. Cover and refrigerate for 30–45 minutes to firm up.
 Prepare the Filling
1. Heat oil in a pan. Sauté onions until translucent.
2. Add minced meat and stir until browned and cooked through.
3. Season with curry, seasoning cube, salt, and pepper.
4. Add vegetables if using and stir well.
5. Sprinkle in the flour and mix thoroughly to absorb excess liquid and bind the filling.
6. Cook for 5–7 minutes, then let it cool completely.
 Shape and Fill the Pies
Keep the dough cold for easier handling.
1. Roll out the dough on a lightly floured surface to about 1/8 inch thickness.
2. Cut into round shapes using a cutter or bowl (4–6 inches wide).
3. Place a spoonful of filling on one side of each circle.
4. Fold over into a half-moon shape and seal the edges using a fork.
5. Brush the tops with a beaten egg for a golden finish.
 Bake the Meat Pies
1. Preheat oven to 180°C (350°F).
2. Place the meat pies on a greased or parchment-lined baking tray.
3. Bake for 25–30 minutes or until golden brown.
4. Remove and let cool slightly before serving.
DOUGHNUT PRODUCTION USING SHEA BUTTER
Using refined shea butter in doughnut making is a creative and health-conscious alternative to margarine or butter. Shea butter lends a soft, tender texture to the dough while adding a mild, nutty aroma — ideal for those aiming for a more natural or locally-sourced product.
Ingredients
For the Dough:
· 500g all-purpose flour
· 2¼ tsp active dry yeast (1 standard sachet)
· ½ cup sugar
· 1 tsp salt
· ½ tsp ground nutmeg (optional, for flavor)
· ¼ cup refined shea butter (softened, about 60g)
· 2 large eggs
· ¾ cup warm milk or water (not hot)
For Frying:
· Vegetable oil (for deep frying)
Optional Toppings:
· Granulated sugar
· Icing sugar glaze
· Melted chocolate
Doughnut Making Procedure
Activate the Yeast
Proper yeast activation ensures fluffy doughnuts.
1. In a small bowl, mix the warm milk or water with 1 tbsp of sugar and the dry yeast.
2. Let it sit for 5–10 minutes until it becomes frothy and bubbly.
 Prepare the Dough
1. In a large bowl, combine flour, remaining sugar, salt, and nutmeg.
2. Add the softened refined shea butter and mix until crumbly.
3. Pour in the activated yeast mixture, then add the eggs.
4. Mix and knead the dough for about 8–10 minutes (by hand or mixer) until it becomes smooth, soft, and elastic.
5. If the dough is too sticky, sprinkle in a little more flour as needed.
 First Proofing (Rise the Dough)
1. Place the dough in a lightly greased bowl.
2. Cover with a damp cloth or plastic wrap.
3. Allow to rise in a warm place for 1 to 1½ hours, or until it doubles in size.
 Shape the Doughnuts
1. Punch down the risen dough to release trapped air.
2. Roll out the dough on a floured surface to about ½ inch thickness.
3. Use a doughnut cutter or two round cutters (one large, one small) to shape.
4. Place cut doughnuts on a tray, cover lightly, and let rise again for 30–40 minutes.
Fry the Doughnuts
Maintain proper oil temperature to ensure even frying.
1. Heat vegetable oil in a deep pot or fryer to 175°C (350°F).
2. Gently lower doughnuts into the oil, a few at a time.
3. Fry for 1–2 minutes per side until golden brown.
4. Remove and drain on paper towels.
 Coat or Glaze
· While still warm, roll in granulated sugar,
· Or let cool and dip in icing sugar glaze or melted chocolate.
3.6 	SENSORY EVALUATION
3.6.1 Panel Selection
A total of 20 semi-trained panelists (staff and students familiar with local snacks) were selected for the sensory evaluation. Panelists were non-smokers, had no known food allergies, and had basic experience in food tasting.
3.6.2 Evaluation Procedure
Each panelist evaluated the samples using a 9-point hedonic scale, where:
· 9 = Like extremely
· 1 = Dislike extremely
Attributes assessed included:
· Taste
· Aroma
· Texture
· Color
· Overall acceptability
Each sample was coded and presented in a randomized order to avoid bias. Water was provided for palate cleansing between samples.
3.7 	DATA COLLECTION
Data was collected through completed sensory evaluation forms. Each panelist recorded their score for each sensory attribute per sample. The data was collated and entered into a spreadsheet for statistical analysis.

















CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 INTRODUCTION
This chapter presents the results of the sensory evaluation of snacks (doughnut, and meat pie) made with different ratios of composite fat (margarine and shea butter). The findings are analyzed and discussed in relation to the sensory attributes assessed — taste, aroma, texture, color, and overall acceptability — using the 9-point hedonic scale. Results are statistically analyzed to determine if differences among samples are significant (p < 0.05).
4.2 SENSORY EVALUATION RESULTS
Panelists evaluated five sample formulations (A–E) for each snack, corresponding to different fat ratios as shown below:
	Sample Code
	Margarine (%)
	Shea Butter (%)

	A (Control)
	100
	0

	B
	75
	25

	C
	50
	50

	D
	25
	75

	E
	0
	100


The mean sensory scores (out of 9) are presented below.
4.4 DOUGHNUT SENSORY EVALUATION RESULTS
	Attribute
	A (100:0)
	B (75:25)
	C (50:50)
	D (25:75)
	E (0:100)

	Taste
	8.0
	8.1
	7.8
	7.1
	6.3

	Aroma
	7.8
	8.0
	7.6
	7.0
	6.1

	Texture
	8.1
	8.2
	7.9
	7.2
	6.4

	Color
	8.0
	8.1
	7.7
	7.5
	6.8

	Overall Accept.
	8.2
	8.3
	7.8
	7.1
	6.2


Discussion
Doughnut samples followed. Sample B once again had the highest overall acceptability score. The substitution of margarine with up to 25% shea butter maintained favorable taste and aroma while improving texture slightly. A 50:50 blend (Sample C) was still acceptable but showed slight decline in preference. Full substitution (Sample E) was least preferred, which aligns with previous studies noting that pure shea butter's earthy flavor may not be favorable in sweet snacks.
4.5 MEAT PIE SENSORY EVALUATION RESULTS
	Attribute
	A (100:0)
	B (75:25)
	C (50:50)
	D (25:75)
	E (0:100)

	Taste
	8.3
	8.4
	8.0
	7.5
	6.8

	Aroma
	8.2
	8.3
	7.9
	7.4
	6.7

	Texture
	8.4
	8.5
	8.0
	7.6
	6.9

	Color
	8.0
	8.2
	7.8
	7.5
	6.9

	Overall Accept.
	8.3
	8.5
	8.0
	7.4
	6.8


Discussion
Meat pies made with composite fats showed higher tolerance for shea butter, possibly due to the savory nature of the filling masking the stronger notes of shea butter. Sample B once again scored the highest in overall acceptability, slightly outperforming the control. The texture and mouthfeel of the pastry were also enhanced in B and C, likely due to the balance of plasticity provided by the margarine and the structural firmness contributed by the shea butter. Samples with higher shea butter content (D and E) scored lower, but not as drastically as doughnut.
4.6 SUMMARY OF STATISTICAL ANALYSIS
Analysis of Variance (ANOVA) indicated significant differences (p < 0.05) in most sensory attributes across the different fat ratios for all snack types. Post-hoc tests (e.g., Duncan’s) showed that Sample B (75% margarine, 25% shea butter) had scores statistically similar to or higher than the control (Sample A) in nearly all attributes.

4.7  DISCUSSION OF FINDINGS
The study confirms that composite fats can be successfully used in snack production without negatively affecting sensory qualities — and in some cases, may improve them. A blend of 75% margarine and 25% shea butter emerged as the optimal ratio across all three snacks based on taste, aroma, texture, and overall acceptability.
This supports prior studies (e.g. Ayo et al., 2019) that found blends of local and commercial fats to be functionally and economically beneficial. Additionally, the findings suggest that limited incorporation of shea butter can improve nutritional value while maintaining consumer preference, making it a suitable substitute in commercial baking and food processing.



















CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 SUMMARY
This study investigated the use of composite fats (blends of margarine and shea butter) in the production of three commonly consumed Nigerian snacks: doughnut, and meat pie. Five fat formulations were prepared by varying the ratios of margarine and shea butter: 100:0, 75:25, 50:50, 25:75, and 0:100. These blends were used to prepare each snack under standardized conditions. The resulting products were evaluated through sensory analysis using a 9-point hedonic scale, with attributes such as taste, aroma, texture, color, and overall acceptability assessed by a panel of 20 semi-trained tasters.
The findings showed that the 75:25 margarine-to-shea butter blend consistently received the highest or comparable scores to the control (100% margarine) across all three snack types. Full substitution with shea butter (0% margarine) generally resulted in lower acceptability, particularly in doughnut, likely due to the distinct flavor and aroma of shea butter. However, moderate inclusion enhanced certain attributes like texture and nutritional value without compromising overall sensory quality.
5.2 	CONCLUSION
Based on the findings of this research, the following conclusions can be drawn:
1. Composite fats are viable alternatives to 100% margarine in snack production, especially when properly blended.
2. A 75:25 margarine-to-shea butter ratio provided the most acceptable balance in terms of taste, aroma, texture, and overall consumer acceptability.
3. Full replacement of margarine with shea butter negatively impacted sensory attributes, especially in sweet snacks, although savory snacks like meat pie tolerated higher levels of shea butter better.
4. The use of shea butter offers nutritional and economic benefits, especially as a locally sourced fat, promoting value addition to indigenous agricultural products.
5. The study supports the partial substitution of imported fats with natural local alternatives in processed foods, which can contribute to healthier diets, reduced production costs, and local economic development.

5.3 	RECOMMENDATIONS
In light of the results obtained and the conclusions drawn, the following recommendations are made:
1. Food processors and snack producers should consider incorporating shea butter up to 25% in composite fat formulations for products like doughnut, and meat pie to maintain quality and improve nutritional value.
2. Further research should be conducted to:
· Evaluate the storage stability and shelf life of snacks made with composite fats.
· Investigate the nutritional composition (e.g., fatty acid profile, antioxidant content) of the final products.
· Examine the effects of unrefined vs. refined shea butter in snack production.
3. Sensory studies with larger and more diverse consumer panels should be conducted to validate the findings and support market readiness for products using shea butter.
4. Training and awareness programs should be introduced to encourage local bakeries and food entrepreneurs to adopt composite fat use, emphasizing both health and economic benefits.
5. Government and food research agencies should support the standardization and commercialization of food-grade shea butter, ensuring safety, consistency, and availability for the food industry.





REFERENCES
Ade-Omowaye, B. I. O., Akinwande, B. A., & Bolarinwa, I. F. (2008). Evaluation of different frying oils on the quality and acceptability of doughnuts. Nigerian Food Journal, 26(1), 15–23. https://doi.org/10.4314/nifoj.v26i1.47417
Akubor, P. I. (2004). Functional properties and performance of cowpea–wheat flour blends in biscuits. Plant Foods for Human Nutrition, 59(3), 105–112. https://doi.org/10.1007/s11130-004-0020-7
Ayo, J. A., Ayo, V. A., Nkama, I., & Adewori, R. (2014). Effect of composite fat on the quality characteristics of cake. Nigerian Journal of Nutritional Sciences, 35(2), 93–99.
Eke-Ejiofor, J., & Owuno, F. (2013). The effect of blend of vegetable oils on the physical and sensory properties of doughnut. International Journal of Food Science and Nutrition Engineering, 3(3), 45–50.
Enujiugha, V. N., & Ayodele-Oni, O. (2003). Evaluation of the effect of palm oil/margarine blend on biscuit quality. Plant Foods for Human Nutrition, 58(3), 1–8. https://doi.org/10.1023/B:QUAL.0000040342.89720.a3
Iwe, M. O., & Akobundu, E. N. T. (2000). Physical, sensory and microbiological characteristics of meat pies made from wheat and local composite flours. Plant Foods for Human Nutrition, 55(2), 163–171.
Kurek, M.A., Wyrwisz, J., & Karpinska-Tymoszczyk, M. (2017). Influence of fat type and level on sensory and textural properties of bakery products. Journal of Texture Studies, 48(6), 485–493.
Lawal, A.R., Akinjayeju, O., & Akusu, O.M. (2021). Effects of composite fat (shea butter and margarine) on quality of cookies. International Journal of Agricultural Research, 16(2), 45–54.
Meilgaard, M., Civille, G. V., & Carr, B. T. (2016). Sensory evaluation techniques (5th ed.). CRC Press.
Mozaffarian, D., Katan, M. B., Ascherio, A., Stampfer, M. J., & Willett, W. C. (2006). Trans fatty acids and cardiovascular disease. The New England Journal of Medicine, 354(15), 1601–1613. https://doi.org/10.1056/NEJMra054035
Odoemelam, S.A., & Osu, C.I. (2009). Fatty acid composition and physicochemical properties of shea butter from Nigeria. International Journal of Physical Sciences, 4(8), 506–510.
Olaniyan, A. M., & Oje, K. (2007). Quality characteristics of shea butter recovered from shea kernel through dry extraction process. Journal of Food Science and Technology, 44(4), 404–407.
Osundahunsi, O. F. (2006). Functional properties of extruded soybean with sweet potato blends for snacks. Plant Foods for Human Nutrition, 61(4), 218–222.
Roberfroid, M. B. (2000). Concepts and strategy of functional food science: The European perspective. The American Journal of Clinical Nutrition, 71(6), 1660S–1664S.
Steenkamp, J. B. E. M. (1997). Dynamics in consumer behavior with respect to agricultural and food products. In Wierenga, B., van Tilburg, A., Grunert, K., Steenkamp, J. B. E. M., & Wedel, M. (Eds.), Agricultural Marketing and Consumer Behavior in a Changing World (pp. 143–188). Springer.








APPENDIX 
Department of Hospitality Management Technology 
Institute of Applied Science 
Kwara State Polytechnic, 
Ilorin.

Dear Respondent, 
I am a final year student of the above named Institution carrying out a research on “Production and Sensory Evaluation of Snacks produced with composite fat (Margarine and Shear butter) in reference to Doughnut and Meat Pie. 
I am very happy to inform you that you are one of the respondents selected for the study. Kindly fill the attached questionnaire accurately and being rest assured that information supplied will be treated confidentially. 

Yours faithfully, 
ELEMOSHO KABIRAT









QUESTIONNAIRE
Production and Sensory Evaluation of Snacks Made with Composite Fat (Margarine and Shea Butter)
Product Samples: Doughnut and Meat Pie
SECTION A: Data of Respondent 
1. Age Group:
☐ Under 18
☐ 18–25
☐ 26–35
☐ 36–45
☐ 46 and above
2. Gender:
☐ Male
☐ Female
☐ Prefer not to say
3. Occupation:
☐ Student
☐ Artisan
☐ Trader
☐ Civil servant
☐ Other (please specify): _______________________
4. How often do you consume doughnuts or meat pies?
☐ Daily
☐ Weekly
☐ Occasionally
☐ Rarely
SECTION B: Sensory Evaluation
Kindly taste each sample and score based on your personal preference using the scale below.
Rating Scale (Hedonic 9-Point Scale):
9 = Like extremely
8 = Like very much
7 = Like moderately
6 = Like slightly
5 = Neither like nor dislike
4 = Dislike slightly
3 = Dislike moderately
2 = Dislike very much
1 = Dislike extremely
B1. Meat Pie Samples (Margarine)
(Each sample will be coded, e.g., A, B, C)
	Attribute
	Sample A
	Sample B
	Sample C
	Sample D

	Appearance
	☐
	☐
	☐
	☐

	Aroma
	☐
	☐
	☐
	☐

	Texture
	☐
	☐
	☐
	☐

	Flavor/Taste
	☐
	☐
	☐
	☐

	Overall Quality
	☐
	☐
	☐
	☐







B2. Meat Pie Samples (Shea Butter)
(Each sample will be coded, e.g., A, B, C)
	Attribute
	Sample A
	Sample B
	Sample C
	Sample D

	Appearance
	☐
	☐
	☐
	☐

	Aroma
	☐
	☐
	☐
	☐

	Texture
	☐
	☐
	☐
	☐

	Flavor/Taste
	☐
	☐
	☐
	☐

	Overall Quality
	☐
	☐
	☐
	☐


B3. Doughnut Samples (Margarine)
	Attribute
	Sample A
	Sample B
	Sample C
	Sample D

	Appearance
	☐
	☐
	☐
	☐

	Aroma
	☐
	☐
	☐
	☐

	Texture
	☐
	☐
	☐
	☐

	Flavor/Taste
	☐
	☐
	☐
	☐

	Overall Quality
	☐
	☐
	☐
	☐



B4. Doughnut Samples (Shea Butter)
	Attribute
	Sample A
	Sample B
	Sample C
	Sample D

	Appearance
	☐
	☐
	☐
	☐

	Aroma
	☐
	☐
	☐
	☐

	Texture
	☐
	☐
	☐
	☐

	Flavor/Taste
	☐
	☐
	☐
	☐

	Overall Quality
	☐
	☐
	☐
	☐





SECTION C: General Feedback
1. Which snack did you prefer overall?
☐ Doughnut
☐ Meat Pie
☐ Both
☐ None
2. Which fat blend gave the best flavor/texture? (if known):
☐ 100% Margarine
☐ 50% Margarine / 50% Shea Butter
☐ 100% Shea Butter
☐ I’m not sure
3. Would you consider buying snacks made with shea butter?
☐ Yes
☐ No
☐ Maybe
4. Any additional comments or suggestions?
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