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Abstract
The increasing demand for healthier fat-based products has stimulated research into the utilization of multi-oil blends for margarine production. Margarine, traditionally formulated with single-source oils or hydrogenated fats, often poses health concerns due to high levels of trans fatty acids and saturated fats. Multi-oil blending offers a sustainable alternative by combining vegetable oils of complementary physicochemical and nutritional properties, resulting in improved functionality and health benefits. In this approach, oils such as palm, soybean, sunflower, canola, and groundnut are blended to achieve an optimal balance of fatty acid composition, melting profile, spreadability, oxidative stability, and sensory quality. The blending process enhances the nutritional profile by reducing trans fats and increasing essential fatty acids, particularly omega-3 and omega-6, while maintaining desirable textural and organoleptic attributes required for consumer acceptance. This study explores the potential of multi-oil blending as a viable strategy for margarine production, emphasizing its role in improving product quality, promoting health, and contributing to food industry innovation. 
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CHAPTER ONE
1.0	INTRODUCTION
1.1	BACKGROUND TO THE STUDY
	Margarine is a popular fat-based spread used in cooking, baking, and as a butter substitute in many homes, hotels, restaurants and bakeries. It plays a vital role in the hospitality industry, especially in meal preparation and menu development. Traditionally, margarine has been made from hydrogenated oil, which often contains harmful tranfats. However, due to growing health concern and increasing demand for healthier food options, there is now a shift  towards using natural and healthier oil in margarine production (FAO & WHO, 2004)
	The blending of multiple vegetable oil is a modern approach to improve the nutritional value, taste, and functionality of food products like margarine. Each type of oil has unique properties for example, snuff owner oil is rich in vitamin E and polyunsaturated fats that support heart health canola oil contains omega 3 and omega 6 fatty acids and has very low saturated fat, making it one of the healthiest oil coconut oil, though high in saturated fat , contains medium chain triglycerides (MCTS), which are easily digested and help improve energy levels and food texture (Okafor & Olatunde 2023)
	When these three varieties of oil blended in the right proportions, they can produce margarine that is not only healthier but also has better texture, flavor and spreadability. This is important in the hospitality industry, where food quality, guest satisfaction and nutrition are all priorities. A well-balanced oil blend can result it in margarine that meets customer expectation and supports health-conscious menu planning ( Chinedu & Nwachinemere, 2022).
Moreover, Mary hospitality establishments aim to serve meal that align with modern dietary trends such  as low-cholesterol, plant-based, and trans-fat  free Options utilizing a multi-oil blend to produce Margarine fits well into this trend. lt allows Chefs and food managers to make better ingredient Check  without Compromising on food quality or customer Satisfaction (Akinbode & Odetunde 2020)
This study therefore utilize the use of multi-oil blend (Sunflower oil, and  coconut oil) In the production of margarine, it aims to create a product that is both healthy and acceptable to Consumers, especially within food service operations the outcome may help hospitality professionals make Informed Choices when Selecting Select Spreads used in food preparation.
In the hospitality industry, the success of a food product depends not only on its ingredients but also an its  Consumer appeal, nutritional content, Cost-effectiveness, and ease of use in kitchen Operation for example, a margarine that is too hard at room temperature may be difficult to spread an bread during breakfast Service. On the other hand," a margarine that melts too quality may not be Suitable for high-heat cooking. By blending Sunflower oil, canola oil and coconut oil in the right ratios, It is possible to create a product that balance texture, flavor and health benefits, which are all Important in hospitality settings. 
In recent years, there has been a global movement toward Clean-label and plant-based food options. Guests and customers now pay more attention to food labels, , wanting Spreads and attention to food oil that are free from trans fats, artificial additives and  Synthetics preservatives. Multi-oil- margarine blends offer a natural and healthier alternative that meets these expectation (Okafor & Olatunde 2023).
Despite the benefits, the use of multi-oil blend in margarine production is still limited in many developing countries, Including Nigeria. Most locally available margarines are made from Singe Source oil or refined facts, without consideration on for nutritional balance or consumer preference this presents an opportunity for innovation for the hospitality and food service industry.
1.2	STATEMENT OF THE PROBLEM
Many commercial margarines are still manufactured using palm oil or hydrogenated fats, which are associated with high saturated and trans fat content both linked to increased Cardiovascular risk (Mensink et all, 2003) there is a processing need to develop margarine using healthier fat alternative that still meet performance and consumer expectation this study addresses whether a blend of sunflower oil, canola oil and coconut oil can be effectively utilized to produce margarine with acceptable physical and nutritional properties.
There is a knowledge gap in the use of multi- Oil blends that combine nutritional richness with desirable functional properties for margarine production the challenge lies in identifying the right combination of oil that will yield a spreadable flavorful and stable product with minimal heath risk this research aims to solve this problem by utilizing a blend of Sunflower, canola and coconut oil in margarine production.
1.3 OBJECTIVE OF THE STUDY
1.3.1 GENERAL OBJECTIVE
The utilization of must will blend for the production on of margarine (Sunflower oil, canola oil and coconut oil.
SPECIFIC OBJECTIVES
i. To utilize multi-oil blend (Sunflower oil, canola oil and coconut oil) for the production of margarine
ii. To assess consumer acceptability and preference for the margarine produced with the use of multi-oil (Sunflowers canola oil and Coconut Oil)
iii. To examine the nutritional content and hearth benefit of margarine produced using multi-oil blend (Sunflower oil, canola oil and coconut oil)
1.4	RESEARCH QUESTIONS
i. What is the bend effect of wing a multi-oil (sunflower oil, Canola oil and coconut oil on the production of margarine?
ii. How acceptable and preferred to the margarine produced food a multi-oil blend sunflower, canola oil, and coconut oil by consumers?
iii. What are the nutritional content and he auth benefits of margarine produced using a multi oil blond (Sunflower oil, Canola oil and Coconut Oil)
1.5	SIGNIFICANCE OF THE STUDY
· For consumers; it provides a potentially healthier margarine alternative with improved nutritional value and taste 
· For the hospitality Industry; It offers a product that aligns with contemporary trends in healthy eating suitable for use in hotels, restaurants, bakeries and Catering Services.
· For food technologists and researchers; it contributes to existing literature on oil blending and margarine formulation.
· For Local Industries; Especially in Nigeria and other developing Countries, the study may encourage the use of locally available oil, promoting economic Sustainability and reduced Import Independence
1.6	SCOPE OF THE STUDY
This study focuses on the utilization of Multi-oil blend for the production of margarine using sunflower oil, canola oil, and coconut oil in various ratios. The margarine will be assessed in terms of nutritional value physical characteristics, sensory quality and stability the study is limited to laboratory-scale production and will wit cover the commercial manufacturing or market distribution of the product.
1.7	LIMITATION OF THE STUDY
This study was carried out an a small scale and does not involve testing in actual hospitality Settings Such as hotels, restaurants, or catering services the margarine produced was evaluated in a controlled environment, so it's performance in large-scale cooking or commercial food preparation may carry the sensory evaluation was of a limited number of people, which may not fully represent customer preferences in a real hospitality environment. In addition, the study did not include cost analysis or shelf-life testing, both of which are important for food service operations and menu planning in the hospitality industry
1.8	DEFINITION OF TERMS
1.	Margarine: A soft, butter-like spread made from vegetable oil and water, wed for cooking, baking and spreading on bread
2. 	Multi-oil Blend: A combination of two or mare types of oil mixed together to improve taste, texture and health benefits in food products.
3.	Sunflower oil: A light corking oil made from sunflower seeds, rich in healthy fats and Vitamin E.
4.	Canola oil: An oil made from the seeds of the Canola plant. It is low in bad fats and good for heart health.
5.	Coconut oil: A thick oil from coconuts that adds flavour and firmness to food like Margarine.
6.	Consumer Acceptability: How much people like or willing to use a food product based on its taste texture, smell and appearance.
7. 	Nutritional content: The amount of nutrient (like fats Vitamins and energy found in a food product.
8.	Health Benefits: Positive effects a food has on the body such as improving heart health or providing energy.
9.	Sensory Evaluation: A test that user human senses (taste, smell, touch, sight) to judge how good a food product is.


CHAPTER TWO
LITERATURE REVIEW
2.1	INTRODUCTION
This chapter reviews relevant literature on Margarine production, edible oil b blending, consumer acceptability, and the nutritional and health aspects of wiring Sunflower oil, canola oil and coconut oil.
2.2	WHAT IS MARGARINE
Margarine is a fat-based spread used for cooking, baking and as a butter substitute. It is usually made by emulsifying vegetable oil with water followed by cooking and texturizing to achieve a spreadable form. Over the years, margarine has evolved from being high in trans fats to being reformulated with healthier oil to meet nutritional standards and Consumer demand (Okafor & Olatunde 2023)
2.3	IMPORTANCE OF OIL BLEND IN FOOD PRODUCTION
Oil blend involve mixing two or more edible oil to improve the nutritional value, stability, taste, and texture of food products. No Single Oil contains all the essential functional properties required for Margarine production. A multi-oil blend allows food Scientists & combine the Strengths of each oil while reducing their limitation (Chinedy & Nuwachinemere 2022)
Blending helps in;
· Improving the fatty acid balance
· Enhancing flavor and Spreadability
· Reducing Unhealthy fats such as trans and excess Saturated fats.
· Promoting Oxidative stability and longer shelf life.
SUNFLOWER OIL IN MARGARINE PRODUCION
Sunflower oil is rich in polyunsaturated fatty acids, particularly linoleic acid and also contains vitamin E, a natural antioxidant. It has alright texture and neutral flavor, making it suitable for soft Spreads like Margarine. However, it lacks firmness so it is often blended with more stable oil (Akinbode & Odetinde 2020)
2.5 CANOLA OIL IN MARGARINE PRODUCTION
Canola oil is considered one of the healthiest edible oil. It Contains a low level of saturated fat (around 7%) and high levels of monounsaturated fat. It also provides omega 3 fatty acids, which Support heart health. Because of it's natural taste and smooth consistence, it is a good choice in margarine formulation (FAO & WHO 2020).
2.6 COCONUT OIL IN MARGARINE PRODUCTION
Coconut oil is mostly Saturated fat (about 90%) but most of it comes from medrum-Chain triglycrides (MCTs), which are easily digestible and quickly converted into energy. Coconut oil adds firmness and creamy texture to Margarine. However, when used alone, it can make the margarine too hard which is why it is Ideal in blends (Ezenwosu et al, 2021)
2.7 MARGARINE MADE FROM OIL BLENDS
Studies have shown that margarine made from blends of healthy vegetable oil can reduce the health risks associated with traditional hydrogenated fats. Using oil such as Sunflower, Canola and coconut oil provides better fatty and balance and improves the sensory properties of the final product (Okafor and Olatunde 2023) Blended margarine can also meet the growing demand for Clean-Label and plant-based alternatives in the hospitality and food service industries.
2.8 NUIRTTIONAL CONTENT OF SUNFLOWER OIL
· Sunflower oil an excellent source of Vitamin E  (an antioxidant)
· Sunflower oil contains Zero trans fats and no cholesterol
· Sunflower oil is a type of dietary fat that is considered healthy when consumed in moderation (omega 3-6-fatty acid)

HEALTH BENEFITS OF SUNFLOWER OIL
· Sunflower oil is a source of vitamin E
· Sunflower oil Supports the Skin health protects Cells from damage and boosts the immune System.
· Sunflower oil promotes heart health, Improve blood Circulation and lower the risk of heart disease.
NUTRITIONAL CONTENT OF CANOLA OIL
· Canola oil is a source of Vitamin K and Vitamin E
· Canola oil contains omega-3 and omega-6 fatt acid
· Canola oil controls blood sugar
2.9 HEALTH BENEFIT OF CANDIA OIL
· Canola oil helps to reduce the risk of heart disease
· Canola oil improve blood sugar control in diabetic patients.
· Canola oil provide Vitamin k, which is essential for blood clotting and bone health.
NUIRTLIONAL CONTENT OF COCONUT OIL
· Coconut all contains Small amount of iron and vitamin E
· Coconut oil has no cholesterol
· Coconut all is high in saturated fat. Saturated fat is a type of dietary food that contains no double bonds between the carbon atoms in it's fatty acid Chain
2.10.2 HEATTAH BENEFITS OF COCONUT OIL
· Coconut oil boosts energy levels and metabolism.
· Coconut all supports digestion and nutrient
· Coconut oil Support brain health and cognitive function

2.11	CULINARY USES OF SUNFLOWER OIL
· Sunflower oil is used for frying, baking, Roasting, and Sautéing due to it's high Smoke point
· Sunflower oil is Suitable for salad dressing and Saucer
· Sunflower oil is blended into margarine for smooth texture and light taste.
2.11.3	NON-CULINARY USES OF SUNFLOWER OIL
· Sunflower oil is used in baby oil, lip balons and massage oil
· Sunflower oil is added to shampoos and conditioners to nourish the scalp and add shine and Softness to hour.
· Sunflower oil contains Vitamin E, which promotes Skin Sunflower all hydration and healing.
2.11.3	CULINARY USE OF CANOLA OIL
· Canola oil is used to enhance softness and shelf life in dough (mixed into dougus like bread, doughnuts e.t.c)
· Canola oil is used for frying, baking, Roasting and grilling.
· Canola oil is used for making Margarine and Spreads.
2.11.4	NON-CULINARY USES Of CANDIA OIL
· Canola oil is use in soaps, body oil and moisturizers.
· Canola oil is use as lubricant for machineries e.t.c
· Canola oil is included in hair care products like shampoo, Conditioner, hair mask and hair creams to reduce dandruff
2.11.5	CULINARY USES OF COCONUT OIL.
· Coconut oil is used as flavoring agent. It adds a distinct coconut aroma and taste to Curries, Smoother and porridges.
· Coconut oil is used to make confectionery and desserts
· Coconut oil is wed for frying, baking, Sautéing and greasing pans and trays when balang.
2.11.6	NON-CULINARY USES OF COCONUT OIL
· Coconut oil is swished to the mouth for oral health to reduce harmful bacteria, improve gum health and naturally whiten the teeth, this process is called Oil Pulling.
· Coconut oil is use as a common base in natural Soap and candle production.
· Coconut oil is used as massage oil for relazang body massager.
SUMMARY OF LITERATURE REVIEW
The literature shows that producing margarine from multi oil blends is a growing area of interest in food and hospitality Industries. Blending Sunflower oil, Canola oil, and coconut oil helps balance nutritional value with functional properties such as flavor and texture. However, there is still a need for more practical Studies that focuses on consumer acceptability and real-life application of such blends in margarine production especially in local markets.


CHAPTER THEE
RESEARCH METHODOLOGY
3.1	INTRODUCTION
The introduction provides a general overview of the research methodology adopted on the study. It explains the systematic approach taken to collect, analyze and interpret data relevant to the research questions or objectives. This section serve as a guide to the methodological framework offering justifications for the research design, Sampling methods align with the purpose of the study and are Suitable for producing reliable and valid results.
According to Cresiopu (2014) the methodology Chapter describes the Overall approach the rationals for the research design, as well as the procedures for collecting and analyzing data to order to address the research problem effectively this chapter describes the methods and procedures used in conducting the study it explains how the margarine was produced using a blend of Sunflower oil, canola oil and coconut oil, as well as how the product was evaluated in terms of consumer acceptability and nutritional content.
3.1	RESEARCH DESIGN
According to Karlinger and Lee (2018). "Research design is the plan Structured Strategy of Investigation Conceived so as to obtain answers to research questions or problems research design refers to the overall strategy or blue print that outlines how a research Study is conducted. It provides the framework for the collection, Measurement and analysis of data the design help ensure that the research questions are effectively addressed guiding the selection of methods and procedure for gathering and Interpreting information.
This study used an experimental research design. Experimental research design is a Scientific method used to determine of the cause-and-effect relationship exists between variables. It involves manipulating One variable (called the Independent  variable) and observing the effect as another variable (called the dependent variable), while keeping all other factors Constant. The  oil were blended in specific proportion and used to produce margarine. The finished product was then tested for physical quality, Sensory characteristics (taste, flavor, texture, color and overall acceptability) and nutritional Composition. Adebayo, Fm Olayiwola, A.T (2022) 
3.2	STUDY AREA
The study area refers to the specific geographical location or settings where the research is conducted it includes a description of the physical, Social, economic agricultural environment relevant to the research topic According to Ama (2020), the study area provide a description of the geographical location where the study is carried out including Its relevance to the research objectives and its influence on the data collection process.
The Study area for this study is Kwara state polytechnic located in moro local government area of kwara, Ilorin Nigeria.
3.3	SAMPLING TECHNIQUES
Sampling techniques refers to the method used to select a subject of individual or items from larger population for the purpose of conducting Study According to Tabendoort (2021). Sampling techniques is the process of selecting a sufficient number from the population (called a samples) for research, instead of studying the entire population the goal is to get accurate reliable results from a smaller group that represent the whole. 
The technique ensures that the selected sample accurately represents the target population allowing the researcher to draw valid and generalize conclusion this section explain the type of sampling method used (e.g random, purposive, stratified and the rational behind it's section.
The Sampling technique for the study is purposive Sampling technique.
Purposive Sampling is also known as judgmental sampling, it is a non-probability sampling technique in which the researcher intentionally selects Specific Individuals or group based on certain Characteristics, knowledge of qualities relevant to the research topic
3.4	TARGET POPULATION
According to Burns and Grove (2020) “the target population is the entire aggregations of respondents that meet designated set of criteria and to whom the researcher intends to generalize the study for dings" the target population refers to the entire group of Individual items or units that relevant to the research and to whom the findings of the study are Intended to be generalized. It includes all the elements that possess the specific characteristics the research is interested in the study.
The target population of this study consist of Staffs and student of the department of Hospitality Management, kwara State polytechnic ilorin the research target is to Select 30 respondents.
3.5	SAMPLE SIZE
According to Sekeran and Bougie (2010) sample size is the number of observation or replicate to include in a statistical sample and it plays a Crucial role in ensuring that the sample accurately reflects the population.
Sample Size refers to the number of individuals, items or unit Selected form the target population to participate in the study.
To calculate the sample size, especially when you and to ensure Statistical accuracy. The formula commonly used is Yaman's formula (2021)
Yamane's sample size formula.
N= 	n	(e2)
	1+N
n=sample size
N=Total population Size
e=margin of error (commonly 0.05 for 95% confidence Level)
If the population Size (N/15 57 and wing Yomane's formula with 95% margin of error (e-0.05) here's how to calculate.
N= 	n	(e2)
	1+N
Substitute the value
N= 	n	(e2)
	1+N	(0.05²)=57/1+58 (0.0025) 57/=1425 =49890=50
Rounded Sample Size=50
The sample size for this study was determined Using Yamane's formula (2022). Given a population Size of 57 as a margin of error 5% the calculated Sample Size was approximately 50 respondent. This Sample is considered adequate to ensure reliability and Validity in data collection and analysis.
3.6	RESEARCH INSTRUMENTS
The research Instrument is a fool used to collect data it must be carefully developed to ensure it Collects the correct and relevant data in relation to the objectives of the study. According to Orodho (2022). A research Instrument is any tool or device used to collect measure, analyze dater relevant to a research study.
The research instrument used for this research study is Taste / Assessment this Involve the production of margarine using a multi-oil blend of Sun flower oil, Canola oil, and Coconut oil the taste assessment consisted of a sensory evaluation aimed at determining the acceptability of the margarine based products. A 5-point hedonic scale was used during the Sensory evaluation, where respondents rated each sample based on specific Sensory parameters such as Appearance, flavour, texture, taste and overall acceptability.
The results obtained from the taste assessment were used to identify the most acceptable margarine formulation among the different Sample tested.
3.7	DATA COLLECTION METHOD
Data collection is the systematic process of gathering relevant and accurate information from Selected respondents of sources in order to address the research objection.
According to Creswell (2023). Data collection is a series as of interrelated activities armed at gathering good information to answer emerging research question.
This study used the experimental method. The experimental method is a scientific approach to research where the researcher manipulates one or more variables  under controlled conditions where the respondents tasted the products from the study and rated the items according to the Variables.
3.8	METHODS OF DATA ANALYSIS
Data analysis refers to the process and techniques used to organize, interpret and summarize the data Collected during a research study. It allows the researcher to make sense of the raw data, identify patterns or trends, and draw meaningful conclusions that answer the research questions or test the hypothesis.
In this study, data Obtained from the Sensory evaluation were analyzed using descriptive statistical method, particularly the calculation of mean scores each panelist rated the margarine samples based on sensory attributes such as Appearance, flavour, texture, taste and overall acceptability. using a 5-port hedonic Scale
Hedonic Scale is used to measure how much people like or dislike a product. Its based on personal preference..
The individual scores were complied, arranged and the average (mean) Score, for each attribute was calculated for all margarine Samples this help to determine the most acceptable formulation among the various blends used in the margarine Production.
3.9	ETHICAL CONSIDERATION
Ethical consideration refers to the set of Moral principle and standard that guide the conduct of a research study to ensure that it is carried out in a fair, respectful and responsible Married it involves protecting the right, dignity safety and well-being of all participants, Maintaining data collection and honesty and transparency in reporting, and ensuring that the research does not cause harm to individuals or communities.
This research was conducted in accordance with ethical principles and research guidelines. All materials used for the project were personally purchased by the researcher ensure transparency and independence, the oil (sunflower oil, Canola oil, and coconut oil were bought from a mall in Taiwa Oke, Ilorin while other necessary ingredients and equipment were  purchased at Yoruba road, Ilorin Kwara State.
3.10	METHODOLOGY
Materials and Equipments.
A.	materials
· Sunflower oil
· Canola oil
· Coconut oil
· Salt
· Turmeric powder
Equipments.
· Pot
· freezer/ ice block
· Whisk
· Spoon
· Measuring Cup/spoon
· Bowl
· Container
Recipe and methods for the production of the multi-oil blend margarine
	Recipe
	percentage
	Liter 
	Gram 

	Sunflower oil
	40%
	0:882L
	800g

	Canola oil
	30%
	0:6622L
	600g

	Coconut  oil 
	30%
	0-662L
	600g

	Salt (a pinch)
	
	
	1.0g

	Turmeric powder (enough to give a light Yellow color)
	
	
	0.5g


Method
· Measure the oil in 0:882L Sunflower oil, 0:6621 canola oil and 0:662L Coconut oil ratio.
· Add all together in a pot and heat at 80°c for 25 mins
· Pour the oil in a bowl and place in the freezer or on Ice cubes for 1 hours
· Whisk or use a hand mixer to mix until Soft and fluffy Add pinch of salt and turmeric powder for color
· Mix well and put it in a freezer or ice cubes to get solid 
· Transfer to the Container Specifically for the margarine.
SAMPLES of (Snacks made from multi-oil blend margarines)
Sample A
Multi-oil blend margarines Meat pie.
Recipe and Method
Recipe 								Quantity
· Recipe for marking meatpie Pastry
· Flour									500g
· Margarine  (multi-oil blend) 						250g
· Baking powder							tsp
· Water
· Salt									½ tsp
· Egg for wash)								1
· Minced beat							300g
· Irish potatoe  (diced) 					           	1medium
· Carrot (diced) 							1medium
· Onton (chopped) 						1Small
· Vegetable oil							3 table spoons
· Seasoning Cube						1-2
· Curry /thyme							½  tsp
· Salt
	Method 1
· Sieve flour, baking powder and salt into a bowl.
· Add margarine and mix gutty until crumbly.
· Add water gradually to form a smooth non-sticky Pastry
· Leave in a plastic to rest for 15-20 miss.
· Heat oil in a pan and add onion to Sauté.
· Add minced meat and cook until brownie.
· Add diced carrot, potatoes, seasoning Cube, salt, curry and thyme
· Let it simmer until veges are Soft.
· Add flour Slurry (flour & water mixture to thicken the filling
· Allow to cool completely before use.
· Roll out pastry to about 1/4 inch thick
· Place on the meatpie cutter and add the filling in the center
· Cover the Cutter to cart out access Pastry
· Place on a greased baking tray.
· brush tops with beaten egg.
· Bake in a preheated oven at 180°c for 30-40 minutes or until golden brown and well baked.


Sample B
Multi-oil based Doughnut.
Recipe and Method
Recipe 							Quantity
· Flour								500g
· Sugar								100g
· Yeast								1 tbs
· Margarine							60g
· Salt								1tsp
· Vegetable Oil							1ltr 
Method 
· In a mixing bowl, Sieve flour, Sail and is sugar then mix until well combined
· Add margarine and gently mix into the flour until
· Add Achire yeast and warm water and mix to form a soft and elastic dough
· Cover the dough with cloth or wrap and let it rise in a warm place for 30 mins - 40 mins to double in Size
· Punch out air from the dough and roll out to about 1-1.5 cm thick
· Cut into rings using a doughnut Cutter.
· Place the shaped doughnuts on a floured tray and let them rest for 15-20 mins (to rise)
· Heat oil in a deep pan.
· Fry the doughnuts in batches until golden brown, turning occasionally.
· Remove and drain out excess oil in a sieve.


CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1	INTRODUCTION
This research sensory evaluation questionnaire were distributed to some  randomly selected Staffs and students of the Hospitality Department in Kwara state polytechnic, ilorin. A total of fifty(50) Sensory evaluation form 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 sub headings, 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: Gender of the Respondents.
	Gender 
	No of Respondents
	percentage (%)

	Male 
	26
	52

	Female 
	24
	48

	Total 
	50
	100%


Source to Field Survey 2025
The table above shows that 26 respondents Males, while ap respondents representing 48 and 20 total respondents are female.


Table 2: Age of the respondents
	Age 
	No of Respondents
	percentage (%)

	16-20 years
	22
	44

	21-30 years
	6
	12

	31-40 years
	14
	28

	41 years and above 
	8
	16

	Total 
	50
	100%


Source: Field Survey 2025
The table above shows that 22 respondents representing 44% of the total respondents are between age 16-20- 6 respondents representing 12% are between the age of 21-30 years, 14 respondents representing 25% are between the ages of 31-40 fears while & respondents resenting 16% are 41 fears and above.
Table 3 marital Status of the respondents,
	Marital status
	No of Respondents
	Percentage (%)

	Married
	18
	36

	Single 
	32
	64

	Total 
	50
	100%


Source to field Survey 2025
The table above shows that 18 respondents representing 36% respondents are Married, while 32 respondents representing 64 to are Single
Table 4 Educational qualifications of the respondents.
	Educational qualification
	No of Respondents
	Percentage (%)

	ND
	21
	42

	HND
	15
	30

	Bsc
	12
	24

	Msc/MA
	2
	4

	Total 
	50
	100%


Source & Field Survey 2025
The table above thaws that 21 respondents representing 14% of the total respondents are ND certificate holders, 15 respondents representing 30% ere HIND Certificate holder, 12 respondents representing 24% and Bsc Certificate holders while 2 respondents representing are MSc/MA certificate holders.
Table 5 Nationalities of the Respondents
	Nationality
	No of Respondents
	Percentage (%)

	Nigerian
	50
	50

	Other 
	-
	-

	Total 
	50
	100%


Source: Field Survey 2025
The table shows that 50 respondents representing 100% of the total respondents are Nigerian 
SECTION B
Table 6 Research based responses from the appearance of meatpię produced from multi-oil based margarine.
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	4
	8

	Very good
	16
	32

	Good 
	30
	60

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that & respondents representing 8% of the total respondents agreed that the appearance of the meat pre produced from multi-oil blend margarine is excellent, 16 respondents representing 32. To agreed that the appearance of the meat pre produced from multi-oil blend margarine is very good 30 respondents representing 60% agreed that the appearance of the meat pie produced from multi-oil blend margarine is good, while no respondents rated the appearance of the meatpie produced from multi oil blend margarine as poor or fair.

Table 7: Research based response from the Taste of Meatpie produced from multi-oil blend margarine,
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	16
	32

	Very good
	30
	60

	Good 
	4
	8

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: Field Survey 2025
The fable above shows that 16 respondents representing 32% of the total respondents agreed that the taste of the meat pre produced from must-oil blend margarine is Excellent, 30 respondents representing 60% agreed that the taste of the meat pie produced from multi-oil blend margarine is very good, 4 respondents representing 8% agreed that the taste of the meat pie produced from much-oil blend margarine is good, while no respondents rated the taste of the meat pre produced from multi-oil blend margarine as poor or fair.
Table 8 To Research based responses from the flavour of Meatpie produced from musts-oil blend margarine
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	16
	32

	Very good
	30
	60

	Good 
	4
	8

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field survey 2025
The fable above shows that 16 respondents representing 32% of the total respondents agreed that the flavour of the meat pre produced from must-oil blend margarine is Excellent, 30 respondents representing 60% agreed that the flavour of the meat pie produced from multi-oil blend margarine is very good, 4 respondents representing 8% agreed that the taste of the meat pie produced from much-oil blend margarine is good, while no respondents rated the taste of the meat pre produced from multi-oil blend margarine as poor or fair.
Table 9: Research based response from the Texture of Meat pie produced from multi-oil blend margarine.
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	10
	20%

	Very good
	15
	30%

	Good 
	20
	40%

	Fair 
	5
	10%

	Poor 
	-
	-

	Total 
	50
	100%


Source: Field Survey 2025
The above table shows that 10 respondents representing to agreed that the teachers of the meatpie produced from multi-oil blend margarine is excellent, 15 respondents representing 30% of the total respondents agreed that the texture of the meatpie produce from multi-oil blend margarine is Very good, 20 respondents representing 40% agreed that the texture of the meatpie produced from multi-oil blend margarine is  Good, 5 respondents representing to go agreed that the texture of the meatpie produced from Multi-oil blend margarine is fair, while no respondents rated the texture of the meat pie produced from multi-oil blend margarine as poor
Table 10 Research based responses from the overall Acceptability of meatpie produced from multi-oil blend Margarine
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	10
	20%

	Very good
	15
	30%

	Good 
	20
	40%

	Fair 
	5
	10%

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 22 respondents representing 44% of the total respondents agreed that the overall Acceptability of the meatpie produced from multi-oil blend margarine is Excellent, 20 respondents representing 40% agreed that the  overall acceptability of the meat pre produced from multi-oil bund margarine is very good, s respondents representing 16 20 agreed that the overall acceptability of the meat- pre produced from multi-oil based margarine to good, while no respondent rated the overall acceptability of the meatpie produced from multi-oil blend margarine as fair or poor.
Doughnut produced from multi-oil blend margarine 
Table 11: Research based response from the Appearance of Doughnut produced from multi-oil blend margarine
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	10
	20%

	Very good
	20
	40%

	Good 
	20
	40%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 10 respondents representing 20% of the total respondents agreed that the appearance of the doughnut produced from multi-oil blend margarine is excellent, 20 respondents representing 40% agreed that the appearance of the do doughnut produced from multi-oil blend margarine Very good 20 respondents representing 40% agreed. that the doughnut produced from margarine is good, while no respondent rated the appearance of the doughnut produced from multi-oil blend. margarine as far or por. 
Table 12 Research based response from the Taste of Doughnut produced from multi-oil bland margarine
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	30
	60%

	Very good
	16
	32%

	Good 
	4
	8%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 30 respondents representing 65% of the total respondents agreed that's the taste of the doughnut produced from must-oil blend margarine is excellent, 16 respondents representing 32% agreed that the taste of the doughnut multi-oil blend margarine is very good, 4 respondents representing 80% agreed that the taste of the doughnut 15 produced from multi-oil must- blend margarine is good While no respondents rated the taste of the doughnut produced from multi-oil blend margarine as poor or fear.
Table 13 Research based response from the flavour of Doughnut produced from multi-oil blend margarine
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	16
	32%

	Very good
	4
	8%

	Good 
	30
	60%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above Shows that 16 respondents representing 32% of the total respondent's agreed that the flavour of the doughnut produced from multi-oil blend margarine is excellent, 4 respondents representing 8% agreed that the flavour of the doughnut produced is very good 30 respondent representing 60%  agreed that flavour of the doughnut produced from multi-oil blend margarine is good no respondents rated the flavour of the doughnut produced from multi-oil blend margarine as poor or fair.
Table 14: Research based response from the Texture of Doughnut produced from multi-oil blend margarine.
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	18
	36%

	Very good
	16
	32%

	Good 
	16
	32%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Sunday 2025
The table above shows that 18 respondents representing 36% of the total respondents is agreed that the texture of the doughnut produced from multi-oil blend Margarine is excellent, 16 respondents representing 32% agreed that the texture of the doughnut produced from multi-oil blend margarine 15 very good, 16 respond representing 32%  agreed that the texture of the doughnut produced from multi-oil blend margarine is good, while no respondent rated the texture of the doughnut produced from multi-oil blend margarine is poor a fair.
Table 15: Over all Acceptability of Doughnut produced from multi-oil blend margarine
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	10
	20%

	Very good
	20
	40%

	Good 
	20
	40%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 10 respondents representing 20% of the total respondents agreed that all acceptability of the produce from multi-oil blend margarine is excellent, 20 respondent representing 40% agreed that the overall acceptability of the doughnut produced from multi-oil blend margarine is very good. 20 respondents representing 40% agreed that the overall acceptability of the doughnut produced from multi-oil blend margarine is good, while no respondent rated the overall acceptability doughnut produced from multi-oil blend margarine as poor or fair.


Meatpie (Control)
Table 16: Research based response from the Appearance of Meatpie (Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	10
	20%

	Very good
	20
	40%

	Good 
	20
	40%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The Table above shows that 30 respondents representing 60% of the total respondents agreed that the appearance of the meatpie (control) is excellent, 15 respondents representing 30% agreed that the appearance of the meatpie (control) is very good, 5 respondents represents 10% agreed that the appearance of the meatpie (control) is good while no respondent rated the appearance of meat pie control as fair or poor.
Table 17: Research based response from the Taste of Meatpie (control).
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	15
	30%

	Very good
	25
	50%

	Good 
	10
	20%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above Shows that is respondents representing 30% of the total respondents agreed that the taste of the meatpie (control) is excellent, 25 respondents representing 50% agreed that the taste of the meatpie (Control) is very good, 10 respondents representing 20% agreed that the Taste of the meat pie (Control) agreed, while no respondent rated the taste of meat pie (control) as poor or fair.


Table 18: Research based response from the flavour of meatpie (Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	15
	30%

	Very good
	25
	50%

	Good 
	10
	20%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 20 respondents representing 40% of the total respondent agreed that the flavour of meatpie (control) is excellent, 20 respondents representing 40% agreed that flavour of meatpie (control) is s very good, 10 respondents representing 20% agreed that the flavour of meatpie (Control) is good while no respondent rated the flavour of the meat-pie (control) as poor or fair.
Table 19 Research based response from the Texture of Meatpre (Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	10
	20%

	Very good
	25
	50%

	Good 
	10
	20%

	Fair 
	5
	10%

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above Shows that 10 respondents representing 20% of the total respondents agreed that the texture of meatpie (control) is excellent, 25 respondents representing 50% agreed that the texture of the meatpie (Control) is very good, 10 respondents representing 20% agreed. that the texture of meatpie (control) is good, 5 respondents representing 10% agreed that the texture of meatpie (control) is far, while no respondent rated the texture of the meatpie (control) as poor.


Table 20: Overall Acceptability of meatpie (Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	15
	30%

	Very good
	15
	30%

	Good 
	20
	30%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 15 respondents representing 30% of the total respondents agreed, that the overall acceptability of meatpie (control) is Excellent, 15 respondents representing 30% agree that the overall acceptability of meatpie is very good, 20 respondents representing 40% agreed that the overall acceptability of the meatprie is good while no respondent rated the overall acceptability of the meat pie (Control) as fair or poor.
Doughnut (Control)
Table 21: Research based response from the Appearance of Doughnut( Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	20
	40%

	Very good
	30
	60%

	Good 
	-
	-

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 20 respondents representing 40% the total respondents agreed that the appearance of the doughnut (Control) is Excellent, 30 respondents representing 60% agreed that the appearance of the doughnut (control) is very good, while no respondent rated the appearance of doughnut (control) as good, farr or poor.


Table 22: Research based response from the Taste of Doughnut (Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	30
	60%

	Very good
	15
	30%

	Good 
	5
	10%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field Survey 2025
The table above shows that 30 respondents representing 60% of the total respondents agreed that the (Control) is excellent, 15 respondents representing 30% agreed that the taste of the doughnut (Control) is very good, 5 respondents, representing 10% agreed doughnut (control) is God, while no respondent rated the taste of the doughnut (control) as good, fair or poor
Table 23: Research, based response from the flavour
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	30
	60%

	Very good
	15
	30%

	Good 
	5
	10%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source: field survey 2025
The table above shows that to respondents representing 20% of the total respondents agreed that the Flavour of the doughnut (control) is excellent, 15 respondents representing 30% read that the flavour of the (Control) is very good, 25 respondents representing doughnut (Control) 50% agreed that the Flavour of the doughnut (Control) as good while no respondent rated the Flavour of the doughnut (control) as fair a poor.



Table 24: Research based response from the Texture of Doughnut (Control)
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	30
	60%

	Very good
	15
	30%

	Good 
	5
	10%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source:  field Survey 2025
The table above shows that 5 respondents representing 10% of the total respondent  agreed that the texture of the doughnut (control) is excellent, 10 respondents representing 20% agreed that the texture of the doughnut (control) as very good, 20 respondents representing 40%  agreed that the (control) is good, 10 respondents representing 20% agreed that the texture of the doughnut is fair, while 5 respondents representing 10% agreed the texture of the doughnut (control) is poor.
Table 25: Research based response from the overall acceptability of Doughnut (Control). 
	Choice 
	No of Respondents
	Percentage (%)

	Excellent
	20
	40%

	Very good
	20
	40%

	Good 
	10
	10%

	Fair 
	-
	-

	Poor 
	-
	-

	Total 
	50
	100%


Source:  field Survey 2025
The table above shows that respondents representing 40% of the total respondents agreed that the overall acceptability of the doughnut (control) is excellent, 20 respondents representing 20 agreed that the overall acceptability of the doughnut (control) is very good, 10 respondents representing 20% agreed that the overall doughnut (control) is good, while no acceptability of the respondents rated the overall acceptability of the doughnut (Control) as fair or poor.

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1	Summary
This study focused on the utilization of multi-oil blend (Sunflower oil, canola oil, and coconut oil) for the production of margarine. The aim was to evaluate the Sensory attributes, quality and overall acceptability of the margarine produced. Sensory evaluation was conducted with a panel of respondents comprising Staffs and Students of Hospitality Management Department.
Demographic data revealed a fairly balanced distribution of respondents in terms of gender and age, with most participants being young adults. Educationally, a large proportion of the respondents were either undergraduate or diploma holders, reflecting a knowledgeable and Informed group suitable for Sensory evaluation.
The sensory assessment of the margarine, as used in the preparation of baked products (meatpies and doughnuts) revealed high ratings a cross lay attributes such as appearance taste, flavour, texture and overall acceptability. The absence of negative feedback and consistently high ratings of "Very Good" and "excellent" indicated that the multi-oil margarine was well-received. This suggests that blending Sunflower oil, Canola oil and coconut oil produces margarine with desirable functional and Sensory properties.
5.2	Conclusion
The findings of this research show that margarine produced from a blend sunflower oil canola oil and coconut oil demonstrated excellent sensory qualities, making it a viable alternative to conventional margarines. The product was rated highly for taste, texture, flavour, appearance and overall acceptability when applied in the preparation of baked goods.
The study highlights that combining different oil provides a balance of fatty acids, nutritional benefits, and desirable physical properties that enhance the overall quality of margarine. Therefore, the Multi-oil blend margarines can be considered a healthier and more consumer-acceptable option in food production.  
5.3	Recommendations
i. Scientific Application: Future researchers can compare the functional properties of margarine produced with single oil against the Multi-oil blend to determine the difference in texture, field, nutritional content, and shelf-life.
ii. Health and Nutritional Insight: Since consumers are health-conscious becoming increasingly health-conscious, further studies should analyze the fatty acid profile Cholesterol level, and presence of beneficial nutrients in the multi-oil margarines. This will help to validate it's nutritional advantage over conventional margarines.
iii. Culinary Relevance: The multi-oil margarine can be applied in a wide range of food products such as pastries, baked goods, and fried foods, as it enhances taste, Flavour, and texture. This make it an important product for Chefs, Caterers, and households.
iv. Practical Application in catering and Hospitality: This research is highly practical for hospitality, catering, and home economics field, as it provides insight on cost-effectiveness, oil utilization, and consumer preferences.
v. Innovation and Skill Development: The study encourages creativity and innovation in food production, while also enhancing skill development in areas such as food formulation sensory evaluation product quality analysis, and presentation.
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APPENDIX I
Department Of Hospitality Management
Kwara State Polytechnic, Ilorin Nigeria.
Dear, Respondents,
I am undergraduate student of the above name Department: Undergoing a research topic on
THE UTILIZATION OF MULTI OIL BLENDING FOR THE PRODUCTION OF MARGARINE
You are pleased requested to participate in the exercise your sincere, honest view and opinion while responding to the questionnaire.
Please note that your participation will in no way jeopardize your career and that your response will be held in strict confidence. The data obtained will be for academic purpose. The usefulness of the data sought for depends on your sincerity while responding to the questions.

Thank You

OLAYIWOLA SAMIAT OLOLADE


QUESTIONNAIRE
THE UTILIZATION OF MULTI OIL BLENDING FOR THE PRODUCTION OF MARGARINE
SECTION A
1. Sex; Male() Female ( )
2. Age: 16-25()26-45() 46above ( )
3. Educational Background: GCE/WEAC/NECO () OND/NCE() HND/BSC/BA()PHD()
4. Marital Status, Single() Married(-) Others()
5. Nationality: Nigerian() Others()
SECTION B
SENSORY ASSESSMENT ON UTILIZATION OF MULTI OIL BLENDING FOR THE PRODUCTION OF MARGARINE
TABLE 1:
SENSORY ASSESSMENT OF MEAT PIE PRODUCED FROM MULTI-OIL BLEND MARGARINE
	ATTRIBUTE
	EXCELLENT
	VERY GOOD
	GOOD
	FAIR
	POOR

	APPERANCE 
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	TASTE
	
	
	
	
	

	OVERALL ACCEPTABILITY
	
	
	
	
	





TABLE 2:
SENSORY ASSESSMENT OF MEAT PIE PRODUCED FROM MULTI-OIL BLEND MARGARINE
	ATTRIBUTE
	EXCELLENT
	VERY GOOD
	GOOD
	FAIR
	POOR

	APPERANCE 
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	TASTE
	
	
	
	
	

	OVERALL ACCEPTABILITY
	
	
	
	
	


TABLE 3
SENSORY ASSESSMENT MEAT PIE (CONTROL)
	ATTRIBUTE
	EXCELLENT
	VERY GOOD
	GOOD
	FAIR
	POOR

	APPERANCE 
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	TASTE
	
	
	
	
	

	OVERALL ACCEPTABILITY
	
	
	
	
	


TABLE 4:
SENSORY ASSESSMENT DOUGHNUT (CONTROL)
	ATTRIBUTE
	EXCELLENT
	VERY GOOD
	GOOD
	FAIR
	POOR

	APPERANCE 
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	TASTE
	
	
	
	
	

	OVERALL ACCEPTABILITY
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