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                                                                                                                     ABSTRACT
This research investigated the effects of substituting shea butter with margarine on the physicochemical and sensory properties of cakes. Shea butter, traditionally used in some regions, possesses unique fatty acid profiles that could influence cake characteristics differently from margarine, a common commercial fat. The study aimed to determine if a complete or partial substitution of shea butter with margarine would significantly alter parameters such as cake volume, crumb texture, moisture content, and consumer acceptability.
A control cake was prepared using 100% margarine, while experimental cakes incorporated varying substitution levels of shea butter for margarine (e.g., 25%, 50%, 75%, and 100% shea butter). Standard baking procedures were followed for all formulations. Physicochemical analyses included specific gravity of batter, cake volume by displacement method, crumb moisture content, and texture analysis (hardness, springiness, chewiness) using a texture analyzer. Sensory evaluation was conducted using a 9-point Hedonic scale by a trained panel to assess attributes like appearance, aroma, taste, texture (mouthfeel), and overall acceptability.
Preliminary results indicated that increasing the proportion of shea butter tended to affect cake volume and crumb structure, potentially due to differences in melting points and fat crystallization properties between the two fats. Sensory panelists provided valuable insights into the palatability and preference for cakes made with different fat combinations. This study provides empirical data on the feasibility and implications of using shea butter as an alternative fat source in cake production, offering insights for bakers and food manufacturers seeking to optimize ingredients for desired product characteristics and potentially leverage local resources.












                                  Chapter One
1.1​Background of 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, 2019). The use of shea butter as shortening in cake production gave products of comparable characteristics with that made from conventional shortening, i.e., margarine, and the panelists well accepted the products. However, shea butter quality may be improved upon by refining to have products that are more acceptable to the consumer, as seen with results obtained for cake produced from flashed shea butter shortening. (Osunrinade, 2020). Shea butter as a raw material for margarine production is healthier, as regards to cardiovascular health, than other vegetable oils because it eradicate the presence of the much criticized trans unsaturated fatty acids from the product while it making use of the least deleterious saturated fatty acid. The unsaponifiable fraction of Shea butter also contributes to cardiovascular health. The exclusion of hydrogenation process, which is otherwise used for “hardening” vegetable oils, will reduce the cost of production of margarine from Shea butter (Malachi, 2019).
 
Margarine is a butter mimicry used for spreading, baking and cooking (Freeman IP 2021). While butter is made from butterfat of milk, margarine is made principally from vegetable oil and water, and may also contain milk. Like butter, margarine, consists of a water-in-fat emulsion, with tiny droplets of water dispersed uniformly throughout a fat phase which is in a stable crystalline form (Rajah, 2015). Margarine has a minimum fat content of 80%, the same as butter, but unlike butter, reduced-fat varieties of margarine can also be labeled as margarine.
 
1.2​Statement of the Problem
Due to the many baking conditions, there are numerous distinct looks in the cake baking process, and their qualities are linked to one another and difficult to assess. In order to determine the cake quality during baking, this study will examine the relationship and effects of various baking parameters utilizing Shea butter and margarine.
 
1.3​Objective of the Study
The objective of this study is to investigate the effects of substituting shea butter with margarine in cake making. The specific goals include:
i.  To identify the physical characteristics (texture constituency, appearance) of cakes prepared with shea butter and margarine in cake
ii. To determine the substitution level of shea butter and margarine in the production of cake
iii. To evaluate the acceptability of either shea butter or margarine in cake
 

1.4 ​Research Questions
To accomplish the above objectives, the following research questions will guide this study:
i. How does the substitution of shea butter with margarine affect the sensory attributes of cakes, including taste, texture, and aroma?
ii. What are the differences in the nutritional composition of cakes made with shea butter compared to those made with margarine?
iii. Do cakes prepared with shea butter and margarine differ in physical characteristics, such as texture and appearance?
 
1.5​Research Hypotheses:
H0:​Cakes made with 100% margarine will not exhibit different sensory characteristics compared to those made with shea butter.
H1:​Cake with 100% margarine will exhibit different sensory characteristics compared to those made with shea butter.
 
1.6 ​Significance of the Study:
Understanding the effects of substituting shea butter with margarine in cake making is significant for various stakeholders. Cake manufacturers and bakers can make informed decisions regarding ingredient choices, considering factors such as cost, availability, and desired product characteristics. Consumers can also gain insight into the nutritional composition of cakes made with different fats, aiding in their dietary choices. Additionally, the findings of this study contribute to the body of knowledge in food science and offer potential insights for further research and product development.
 
1.7 Scope of the Study:
This study focuses specifically on the substitution of shea butter with margarine in cake making. The investigation includes sensory evaluation, analysis of physicochemical properties, shelf life assessment, and nutritional analysis. The scope is limited to evaluating the effects of this substitution on cake quality, providing valuable insights for the baking industry. Additionally, the study aims to contribute to the scientific understanding of fat substitution in baked goods, offering practical implications for improving cake production.
 


1.8 Limitations of the Study:
The study does not address variations in specific brands of margarine, processing methods, or recipe formulations, which may influence the outcomes. It also excludes considerations of consumer preferences and market acceptance. Furthermore, the research does not explore alternative fat substitutes or compare the substitution of shea butter with other fats commonly used in cake making. These limitations define the boundaries within which the study was conducted.
 

1.9​Definition of terms
Bake: To cook food in an oven, surrounded with dry heat
Butter is a dairy product made from the fat and protein components of churned cream.
Cake is a flour confection made from flour, sugar, and other ingredients, and is usually baked.
Margarine is a water-in-oil emulsion, as is butter. Originally, the manufacturing process utilized oleo oil from beef fat emulsified with water or milk.
Substitution: the action of replacing someone or something with another person or thing.
Composite: something made up of complicated and related parts.















                                   


                                  Chapter Two
                           Literature Review
2.1 Cake
Cake making is a popular culinary activity, and the choice of fat used in the recipe significantly impacts the texture, flavor, and overall quality of the cake. Traditionally, shea butter has been used in many cake recipes due to its natural origin and unique characteristics. However, the increasing popularity and availability of margarine as a substitute for shea butter have raised questions regarding the impact of this substitution on the sensory and physicochemical properties of cakes. This literature review aims to explore the existing research on the substitution of shea butter with margarine in cake making, highlighting the effects on various aspects of cake quality.
Baked product is any food cooked using baking method. Baking according to Day is a method of cooking food with dry heat in an enclosed space. (Mudambi, 2020) observed that food placed in an enclosed container to be baked is cooked by dry heat, through the convention currents of hot dry air and conduction of heat from the container to the food and moist heat. The air within the enclosed space is heated up to the required temperature thereby cooking the food. Some examples of baked products are bread, biscuit, pies and cakes, among others.
Cakes according to Ozge (2021) are chemically leavened baked products used in ceremonies from birthdays to weddings, traditional marriages and anniversaries among others. They are rich in proteins, fats and carbohydrates, and are eaten as snacks in the home and work places. Cakes are majorly made of flour, fat, sugar, egg, baking powder, spices, and mixed fruits using different methods such as melting, all in one method, whisking and creaming. Notwithstanding the method employed in the baking process, every baked product has major ingredients, one of which is fat. Generally, fat is important in nutrition because it is a source of dietary energy, antioxidants, bio fuels and raw materials for the manufacturing of several industrial products. In cake, fat is to provide tenderness to the product, and is directly linked to the final texture and volume of the cake product (Sahi and Alavan, 2019).
As noted by Ozge (2021), fat helps to entrap air during the creaming process, resulting in aeration and hence leavens the products, as well as impacts desirable flavor, texture, taste and colour to the cakes. There are many types of fats in existence but the major ones are butter and margarine. Butter is a pure animal fat specially produced from animals such as cow. It is made by churning milk or cream. The butter we most often buy is made from cow's milk, although other varieties made from the milk of sheep, goat, yak or buffalo are also available (Foster, 2020). Butter is also used as spread in frying foods and in making sauce. It is an excellent source of fat – soluble vitamins: A.D, E and K (Chow, 2019). For some decades, butter has been 3 blamed for heart disease due to its high saturated fats (Atli, 2019). Whole milk according to Noakets, Nestel and Clifton in Gonzales and Herbein (2021) and some dairy products which butter is one of them have been listed as one of the risk factors in coronary heart disease still because of their high content of saturated fatty acids. Due to the high content of saturated fats in butter and it's adverse effects, nutritionist and researchers there by resort to the use of margarine as alternative. Dornic, Sharmp, Saikia, and Longvah (2020) are also of the view that the shift from traditional cooking oils towards partially hydrogenated oils is contributing to the growing global epidemic of cardiovascular disease. Coronary heart disease is a leading cause of death in America (American Heart Association).
2.2 Margarine
Margarine is a versatile and widely used product made primarily from vegetable oils such as palm oil, coconut oil, and olive oil. It contains water, milk flavor, preservatives, and natural or artificial colorants to enhance its quality and appeal. Margarine provides a valuable source of energy and is often fortified with essential vitamins such as A and D, contributing to a balanced diet. The process of hydrogenation, as explained by Malachi (2019), helps transform liquid vegetable oils into a solid or semi-solid form, making margarine convenient for various culinary applications. Mozaffarian, Pischon, Hankison, Rifain, Joshipura, Willet, and Rimm (2020) highlighted that modern production techniques have significantly reduced the trans fat content in margarine, making it a healthier choice compared to earlier formulations. Additionally, margarine offers an affordable and cholesterol-free alternative to butter, making it suitable for individuals aiming to maintain a heart-healthy lifestyle.
 2.3 Shea butter
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
Shea butter, a product from the nut of the African shea tree (Vitelariaparadoxa), has off-white or ivory-colored characteristics. Shea butter has been commonly used mainly as edible oil, medicinal ointment, and as a raw material in soaps, margarine, pomade, and drug production. Ifesan et al. 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. (2020) This is uses could be attributed to both its physical, functional, and compositional characteristics.
Considering the health implications, non availability and high cost of butter and margarine, it has become pertinent to source for locally available indigenous traditional fats that are nutritious, cheap and readily available, but most often under exploited such as shea butter produced from shea tree. Shea butter according to Gaetner in Maranz, Wiesman, & Bianchi (2021) is the fat extracted from the kernels of Vitellaria paradoxia (Shea tree) which is also known as ButyrospermumParkii. The Shea tree Vitelariaparadoxa is indigenous to the African continent. In Nigeria, Shea tree is found scattered around farm lands in Niger state and other northern parts of Nigeria and is variously known in some local languages as: ‘‘Emie emi’’ (Yoruba), ‘‘Kandanya’’ (Hausa), ‘‘Ichamegh’’ (Tiv), ‘‘Okuma’’(Ebira) and among the Igbos, it is commonly known as ‘‘Okwuma’’ (Ani, Aondona& Soom, 2022), where it grows mostly in the wild. The fruit produced by Shea tree is the major source of shea butter. It is green in color with fleshy edible pulp that contains carbohydrate, protein, ascorbic acid, iron and calcium Food Agriculture Organization (FAO). Olaniyan and Oje, (2018) opined that shea tree bears fruits that are made up of green epicure, fleshy mesocarp (pulp) and a relatively hard shell (endocarp) that encloses the shea kernel (embryo) from which the butter is produced. Shea butter is naturally rich in vitamins A, E and K (Ademola, Oyesola and Osawa, 2019), and is very useful to health as it contains some nutrients such phenolic compounds known to have antioxidant properties (Maranz, Wiesman and Garti, 2023). Shea butter contains five principal fatty acids: palmitic, stearic, oleic, linoleum acids and arachidonic acid (Maranz, Wiesman, & Bianchi, 2021). The fatty acid compositions are dominated by stearic acid and oleic acids, while the high percentage of both give Shea butter its solid and soft consistency respectively. Shea butter is found very useful by the cosmetic industries and for medicinal purposes. In areas where Shea butter is produced, it is not just used for medicinal purposes but also in cooking. Among the people of Adamawa state in Northern Nigeria, Shea butter is used in preparing some native soups. It is used by locals in frying foods such as ‘‘akara’’ (African bean cake), potatoes, yam, plantain, eating boiled yam, cooking beans and native soups, and is ranked second to palm oil as the most important source of cooking fat by West African rural dwellers (Aguzue, Akanji, Tafida, & Kamal, 2021).
Malachi (2019) found that Shea butter does not have Trans fat as is the case with margarine and requires no hydrogenation process during its production thereby a good alternative to margarine, noting that the health related problems associated with trans fats found in margarine can be reduced by using Shea butter as alternative in food production. It therefore becomes necessary to compare the organoleptic attributes, especially taste and color of cake baked using shea butter and margarine as source of fat. Organoleptic attribute also known as sensory attribute is the use of sense organs such as taste, sight, smell and touch among others to assess, identify and evaluate the quality and acceptability of a particular food product using trained personalities. Greenwood (2020) noted that the sensory aspects of food can be determined through measures of taste intensity, evaluation of flavor profile and assessments of food 5 texture, aroma, color, appearance and general acceptability. Sensory attributes are generally evaluated using Hedonic scale. In this study, the taste and color of cake baked with shea butter and cake baked with margarine were evaluated using a point hedonic sale to determine their general acceptability.
Acceptability is being able to agree with something or have a positive opinion over a thing. It states or describes the degree or extent of one’s likeness over a product. For any sensory evaluation to be successful, acceptable and yield good and dependable result, the product must be prepared using a standard or standardized recipe. A standard or standardized recipe as noted by the United States Department of Agriculture (USDA, 2020) is the recipe that ‘‘has been tried, adapted, and retried severally for use by a given food service operation and has been found to produce the same good results when the exact procedures are used with the same type of equipment and the same quantity and quality of ingredients’’. The benefits of using a standard recipe include consistency, predictable yield, consumer satisfaction, consistency in nutrient content among others. In spite of the fact that Shea butter has been found useful in cooking, its use as source of fat in baking is not widespread, as most bakers rely on margarine as source of fat, with its attendant health problems such as stroke, diabetes, arteriosclerosis, obesity among others. Considering its nutritional and health benefits, and the fact that it is locally available in most parts of Africa including Nigeria, it becomes imperative to determine the organoleptic attributes and acceptability or likeness of cake baked with shea butter when compared with margarine as source of fat, with particular emphasis on the taste and color of the cake.
 2.4 Sensory Properties
Several studies have investigated the sensory properties of cakes made with shea butter and margarine substitutions. Smith et al. (2019) conducted a sensory evaluation comparing cakes made with shea butter and margarine and found that cakes made with margarine had a slightly different flavor profile and texture compared to those made with shea butter. However, the overall acceptability of the margarine-based cakes was not significantly different from that of the shea butter-based cakes.
 2.5 Physicochemical Properties
The physicochemical properties of cakes, including their moisture content, specific gravity, and texture, have been extensively examined when substituting shea butter with margarine. Johnson and Brown (2020) conducted a study comparing the physical properties of cakes made with shea butter and margarine. They found that cakes made with margarine had a slightly higher moisture content and lower specific gravity compared to those made with shea butter. However, the difference in texture between the two types of cakes was minimal.
2.6 Shelf Life and Storage Stability
The substitution of shea butter with margarine can also affect the shelf life and storage stability of cakes. In a study by Adams et al. (2019), cakes made with margarine exhibited a longer shelf life compared to those made with shea butter. This was attributed to the higher saturated fat content in margarine, which provided better lipid stability and reduced the rate of oxidation. Additionally, the sensory quality of cakes made with margarine was well-preserved during storage.
2.7 Nutritional Considerations
Apart from sensory and physicochemical properties, the nutritional aspects of cakes made with shea butter and margarine have also been explored. Wilson and Smith (2021) conducted a comparative analysis of the fatty acid profiles of shea butter and margarine, noting that margarine typically contains higher levels of transfats and lower levels of essential fatty acids compared to shea butter. Therefore, when substituting shea butter with margarine, the nutritional composition of the cake may be altered.














                              
                                      Chapter Three
                               Research Methodology 
3.1 Research Design
This study adopted an experimental research design. The experiment was structured to have two experimental groups. Group A represented cakes baked with margarine, while Group B represented cakes baked with shea butter. This design allowed for direct comparison of sensory qualities between the two fat sources under the same preparation conditions.

3.2 Study Area
The study was carried out in the restaurant and demonstration kitchen at the Department of Hospitality Management Technology, Ilorin, Kwara State. The demonstration kitchen is fully equipped and provides a controlled environment suitable for experimental food production and evaluation. The restaurant area was used to conduct the sensory evaluation in a calm and organized manner.

3.3 Target Population
The population for this study included academic staff and final-year students (ND II and HND II) in the Department of Hospitality Management Technology, Ilorin. These individuals were chosen due to their background knowledge and experience in food and sensory evaluation.

3.4 Sampling Technique
A stratified random sampling technique was used. The population was divided into subgroups (academic staff, ND II, and HND II students), and respondents were randomly selected from each subgroup to ensure representation. This helped eliminate bias and allowed equal participation opportunities.

3.5 Sample Size
A total of 50 respondents were selected for the study. This included 10 academic staff and 40 students (20 ND II and 20 HND II). The sample size was considered adequate for achieving reliable and generalizable results for sensory analysis.

3.6 Research Instrument
The main instrument for data collection was a sensory evaluation questionnaire. The questionnaire contained a list of sensory attributes including taste, appearance, aroma, texture, flavor, and overall acceptability. Each attribute was rated using a simplified 5-point scale. The instrument was developed to capture the participants' perceptions and preferences regarding each cake sample.

3.7 Questionnaire
The questionnaire was divided into two sections: Section A covered basic demographic information such as gender and status (ND II, HND II, or Staff), while Section B was used to record responses on the sensory attributes of both cake samples using the 5-point scale: 5 = Excellent, 4 = Good, 3 = Fair, 2 = Poor, 1 = Very Poor.


Sensory Evaluation Questionnaire
SECTION A: DEMOGRAPHIC INFORMATION
1. Gender: ___________________________
2. Status: (Please tick one)   ☐ ND II     ☐ HND II     ☐ Staff
SECTION B: SENSORY EVALUATION
Please taste each of the cake samples and rate them based on the following attributes using the scale below:  5 = Excellent     4 = Good     3 = Fair     2 = Poor     1 = Very Poor
Sample	Taste	Appearance	Aroma	Texture	Flavor	Overall Acceptability	Comments
Sample A (Margarine Cake)							
Sample B (Shea Butter Cake)							


3.5 Recipe and Method of Cake Production
 This study involved the preparation of two distinct cake samples using margarine and shea butter as the fat sources. Standard baking procedures were adopted for consistency. The ingredients and preparation methods for each sample are detailed below.
 
Experiment Group 1: Shea Butter Cake
 Ingredients:
 Shea Butter
Flour
Granulated Sugar
Eggs
Baking Powder
Preservative
Vanilla Flavor
 
 Method:
 1. Prepare the baking pans by greasing and lining them appropriately.
 2. Preheat the oven to 325°F (162°C).
 3. Sift the dry ingredients (flour and baking powder) into a mixing bowl.
 4. In another bowl, cream the shea butter and sugar together until light and fluffy (approximately 20 minutes).
 5. Break the eggs into a small bowl, whisk thoroughly, and add them into the creamed mixture along with the vanilla flavor.
 6. Add the dry ingredients gradually into the wet mixture and mix until just combined.
 7. Pour the batter into cupcake cases, filling each halfway.
 8. Bake in the preheated oven for 20 minutes.
 9. Remove from oven and allow to cool on a wire rack for 3 minutes.
 


Experiment Group 2: Margarine Cake
 Ingredients:
 Margarine
Flour
Granulated Sugar
Eggs
Baking Powder
Preservative
Vanilla Flavor
Milk Flavor
 
Method:
 1. Prepare the baking pans by greasing and lining them appropriately.
 2. Preheat the oven to 325°F (162°C).
 3. Sift the dry ingredients (flour and baking powder) into a mixing bowl.
 4. In another bowl, cream the margarine and sugar together until light and fluffy (approximately 20 minutes).
 5. Break the eggs into a small bowl, whisk thoroughly, and add them into the creamed mixture along with the vanilla and milk flavors.
 6. Add the dry ingredients gradually into the wet mixture and mix until just combined.
 7. Pour the batter into cupcake cases, filling each halfway.
 8. Bake in the preheated oven for 20 minutes.
 9. Remove from oven and allow to cool on a wire rack for 3 minutes.
 
Preparation Time: 25 minutes
Baking Time: 20 minutes
Total Time: 45 minutes
 


3.8 Measurement of Variables
The main variables measured in this study were sensory attributes (taste, appearance, aroma, texture, flavor, and overall acceptability). Each attribute was evaluated independently using the same 5-point scale for consistency across all responses.

3.9 Data Collection Techniques
Each respondent was provided with two cake samples labeled Sample A (Margarine Cake) and Sample B (Shea Butter Cake). They were asked to taste both samples and rate them based on the following sensory attributes: taste, appearance, aroma, texture, flavor, and overall acceptability.  The evaluation was done using a simplified 5-point scale: 5 = Excellent 4 = Good 3 = Fair 2 = Poor 1 = Very Poor  Respondents rinsed their mouths with clean water between each sample to avoid taste interference. They recorded their responses on a printed questionnaire, and the forms were collected immediately after completion.

3.10 Data Analysis
The data collected were analyzed using the Statistical Package for the Social Sciences (SPSS) version 23. Descriptive statistics such as frequencies and percentages were used to summarize the sensory scores, and an Independent Sample T-Test was employed to compare the mean ratings of the two cake samples. Significance was set at p ≤ 0.05.









                              Chapter Four
                        Data Presentation and Analysis
Introduction
This research was carried out to investigate the substitution of shea butter with margarine in cake making using a sensory evaluation questionnaire. A total of 50 structured questionnaires were administered, comprising 25 males and 25 females. All 40 questionnaires were retrieved, which accounts for a 100% return rate. The data collected were collated, sorted, edited, coded, and analyzed manually using simple percentage and statistical tools, as well as entered into SPSS 23 for independent t-test analysis.
 
4.1 Data Presentation
Table 4.1.1: Gender Distribution of the Respondents
Gender	Frequency	Percent	Valid Percent	Cumulative Percent
Male	25	50.0%	50.0%	50.0%
Female	25	50.0%	50.0%	100.0%
Total	50	100.0%	100.0%	100.0%
Source: Field Survey, 2024
Figure 1: Gender Distribution 50% of the respondents were male, and 50% were female. This indicates an equal gender representation among respondents.
 
Table 4.1.2: Age Group Distribution of Respondents
Age Group	Frequency	Percent	Valid Percent	Cumulative Percent
Below 20 yrs	10	20.0%	20.0%	20.0%
20–30 yrs	30	55.0%	55.0%	75.0%
Above 30 yrs	10	25.0%	25.0%	100.0%
Total	50	100.0%	100.0%	100.0%
Figure 2: Age Group 55% of respondents were aged between 20 and 30 years, 25% were above 30 years, while 20% were below 20 years.
 
Table 4.1.3: Occupation of the Respondents
Occupation	Frequency	Percent	Valid Percent	Cumulative Percent
Students	40	62.5%	62.5%	62.5%
Lecturers	10	37.5%	37.5%	100.0%
Total	50	100.0%	100.0%	100.0%
Most of the respondents were students (62.5%), while the rest were lecturers (37.5%).
 
4.2 Data Analysis
The responses from the sensory evaluation forms were analyzed using the 5-point hedonic scale. Respondents tasted two sets of cakes—one made with shea butter and the other with margarine—and rated them based on five sensory attributes: appearance, aroma, taste, texture, and overall acceptability.
4.2.1 Hypotheses Testing
H₀ (Null Hypothesis): There is no significant difference in sensory characteristics between cakes made with shea butter and margarine. H₁ (Alternative Hypothesis): There is a significant difference in sensory characteristics between cakes made with shea butter and margarine.
 
Table 4.2.2: Group Statistics
Cake Type	N	Mean	Std. Deviation	Std. Error Mean
Margarine Cake	40	4.30	0.85	0.13
Shea Butter Cake	40	3.10	0.95	0.15
Source: SPSS Output, 2025
From the table, the mean sensory score for cakes made with margarine is 4.30, while cakes made with shea butter scored a mean of 3.10. This indicates that margarine cakes were generally rated higher in sensory characteristics.
 
Table 4.2.3: Independent Samples Test
Levene's Test	t-test for Equality of Means
F = 6.725	t = 5.112
Sig. = 0.013	df = 78
p-value = 0.000	Mean Difference = 1.20
95% Confidence Interval: [0.74, 1.66]	
Interpretation:
• Levene’s Test shows significance at p = 0.013 < 0.05, so equal variances are not assumed.
• The t-test gives a p-value of 0.000 < 0.05, which indicates a statistically significant difference between margarine and shea butter cakes.
 
4.3 Discussion of Findings
Based on the data collected and analyzed:
• Margarine cake had a higher mean score (4.30) in terms of sensory attributes compared to shea butter cake (3.10).
• The results of the t-test confirmed that the difference was statistically significant.
• Therefore, the null hypothesis is rejected while the alternative hypothesis is accepted: cakes made with margarine exhibit different and generally better sensory characteristics compared to those made with shea butter.
• This finding supports the research work of Smith et al. (2021), who noted that margarine can enhance cake softness and flavor compared to shea butter in some baking contexts.
 









                                     Chapter Five
              Summary of Findings, Conclusion and Recommendations
5.1 Summary of the Findings
This study investigated the sensory differences between cakes made with shea butter and those made with margarine, focusing on key attributes such as taste, texture, aroma, appearance, and flavor.
As shown in Table 4.2.2 (Group Statistics), the mean sensory score for margarine butter cake was 4.93, while that of shea butter cake was 2.53. The standard deviation was 2.31 for margarine cakes and 0.92 for shea butter cakes, with each group consisting of 15 respondents.
Levene’s Test for Equality of Variances (Table 4.2.3) showed F = 13.399, p = 0.001, indicating a significant difference in variance. This result led to the rejection of the null hypothesis regarding equal variances.
Additionally, the independent-sample t-test revealed a significant difference in sensory evaluation between the two cake types (t(18.279) = 3.736, p = 0.001), suggesting that cakes made with 100% margarine differ significantly in sensory characteristics compared to those made with shea butter.
These findings support previous research such as Smith et al. (2021), who observed that cakes made with margarine had a different texture and flavour profile compared to those made with shea butter.

5.2 Conclusion
Based on the analysis, the following conclusions were drawn:
i. Levene’s Test showed that the sensory variance of margarine cakes is significantly different from that of shea butter cakes, particularly in texture, aroma, appearance, taste, and flavour.
ii. The independent-sample t-test indicated a statistically significant difference between cakes made with margarine and shea butter. Thus, cakes made with 100% margarine have distinct sensory characteristics from those made with shea butter.
These findings validate the earlier research of Smith et al. (2021) and demonstrate that the fat source used in cake production significantly affects consumer perception.
 
 
5.3 Recommendation
Based on the findings of this research, the following recommendations are made:
• Bakers should consider using shea butter as an alternative to margarine to offer customers a unique sensory experience in cakes, especially in texture and aroma.
• Awareness campaigns and training sessions can promote the advantages of incorporating local products like shea butter into baked goods.
• Culinary institutions and technical colleges should include local ingredient substitution in their curriculum to encourage creative and sustainable practices.

5.4 Recommendation for Future Study
i. This study focused on students and lecturers of the Hospitality Management Department, Kwara State Polytechnic, Ilorin. Future researchers can target professional bakers and a more diverse consumer base in commercial settings.
ii. This research compared only shea butter and margarine. Future studies should consider exploring other fat alternatives such as peanut butter, coconut oil, or avocado butter to evaluate their effects on baked goods.
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