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CHAPTER ONE
INTRODUCTION
1.1 BACKGROUND OF THE STUDY
A plantain (starchy fruit) is one of the less sweet cultivated varieties (cultivars) of the genus Musa whose fruit is known as banana. 
Starchy fruit (plantain) whose are make up the sweet category and are no limit in your diet. Although healthy, these fruits are higher in calories and sugar. Figs are one exception to sweet fruits when it comes to dietary limitations. The botanical name for starchy fruits (plantain) is MUSA-paradisiaca. Plantain production is mainly in the southern state of Nigeria, which include Akwa-Ibom, Rivers, Edo, Delta, Lagos, Cross river, Imo and Osun state Eke-Ejiofor, (2015).
	There are always cooked or fried when eaten green. At this stage, the pulp had and the peel often stiff that it has to be out with a knife to be removed. Mature plantain can be peel like typical desert bananas; the pulp is softer that immature green fruit and some of the starch has been converted to sugar Owuno, (2015).
	It can be used in many ways. It serves as sources of vitamin A, B6 and C helps with better vision, better skin complexion. Build immunity against disease and free radicals. Eating unripe plantain helps in circulatory and digestive system. It is a great meal for weight loss and it makes a great meal for the diabetes patients. Unripe plantain is very low in sugar compare to ripe plantain and this makes it a good choice for diabetes especially when added with other fibre and protein rich food such as green vegetables. Thus, it makes a great choice for preventing diabetes. Agbato (2012)
Plantains, like other bananas require a hot and humid environment. The average air temperature should be about 300c and rainfall at least 100mm per month (of at least 100mm (39.4 in) per year to survive) and have light requirement. Plantain cannot thrive in an environment that is too hot or too cold. The ideal climate for plantain is the tropical climate with temperature ranging from 26 to 30 degree Celsius. A plantain will do best in loamy soil which is typically climate found in the southern part of Nigeria. This is because this soil has a higher ratio of organic components so organic component such as decaying plants and animals provide nutrients for the soil. Brigham (2009), Using unripe plantain (Starchy fruit) for preparation of snacks and cake.
1.2 STATEMENT OF THE PROBLEM
Despite the nutritional richness and health benefits of unripe plantain, it remains underutilized in the preparation of snacks and cakes. Many people are unaware of its potential to aid digestion, support the circulatory system, and help prevent ulcers due to its phytochemical properties. This knowledge gap leads to a lack of appreciation and acceptance of unripe plantain-based meals, particularly among those who could benefit from its therapeutic effects, such as ulcer patients and individuals seeking healthier diet alternatives. Therefore, this study seeks to investigate the significance of incorporating unripe plantain into snacks and cake production and its impact on health and nutrition.
1.3 OBJECTIVE OF THE STUDY
The primary objectives of this study are to:
1. Investigate the importance of eating unripe plantain and its benefits to the circulatory and digestive systems.
2. Educate the public on the suitability of unripe plantain in producing healthy snacks and cakes, especially for patients with dietary restrictions.
3. Examine the ulcer-preventive properties of unripe plantain, particularly its phytochemical content.
1.4 RESEARCH QUESTIONS
To achieve the objectives outlined, the following research questions will guide the study:
1. How does unripe plantain contribute to the health of the circulatory and digestive systems?
2. In what ways can unripe plantain be used to make nutritious and suitable snacks or cakes for patients?
3. What phytochemical properties in unripe plantain help prevent or manage ulcers?
1.5 SIGNIFICANCE OF THE STUDY
This study explain that plantain can be use for cooking at any stage of ripeness, and ripe. Plantain can be eaten raw. As the plantain ripens, it becomes sweeter and its colour changes from green to yellow to black, just like bananas. Green plantains are firm and starchy, and resembles potatoes in flavor. Yellow plantain are softer and starchy, but sweet. Extremely ripe plantain have softer, deep yellow pull that is much sweeter than the earlier stages of ripeness. 
Apart from the above important factors, student saddled with project similarly to this study will also find the research useful. This research also shows that plantains in the yellow to black stages can be used in sweet dishes. Steam-cooked plantains are considered as nutritious food for infants and elderly. A ripe plantain is used as food for an infants at weaning; it is mashed with a pinch of salt. The sap from both the fruit peel and the entire plant can stain clothing and hands, and can be very difficult to remove. 
1.6 SCOPE OF THE STUDY
The scope of the research centers on the utilization of whole unripe plantain (starchy fruits) for production of snacks (puff puff, donut) and cake in the treatment of diabetes.
1.7	LIMITATION OF THE STUDY
The limitations of this study are the time limits within which the study is expected to be completed.


CHAPTER TWO
2.1	LITERATURE REVIEW
In Africa, plantains and bananas provides more than 25 percentages of the carbohydrates for over 70 million people. The plant does not stand high wind well, however, plantains are therefore liable to a destruction by HURRICANES. Taxanomy Linnaeus originally bananas into two species MUSA ACCUMINATA (A genome) and MUSA BALBISIANA (B genome) Muhammad, (2019).
[bookmark: _GoBack]The earlier published name (MUSA PARADISICA) is now used as the scientific name for all such hybrids. Most modern plantains and sterile triploid belonging to the AAB group, sometimes known as the “plantain group” other economically important cooking banana grouped include the east African highland banana (Lujugira Sub group) of the AA group and the pacific and plantains (including the popoulo, maoli and iholena sub groups) of the AAB group uses a groups steamed, boiled, grilled, baked or fried.  ripe plantain is steamed and is a popular breakfast dish Usman, (2019).
In Ghana, boiled plantain is eaten with kontomire stew, cabbage stew or fante-fante (fish) stew. The boiled plantain can be mixed with groundnut paste, pepper, onion and palm oil to make etc , which is eaten with avocado and without pork. Ripe plantain, also called plaintiff, can also be fried and eaten with black eyed beans cooked In palm oil; a popular breakfast dish. Kelewele, a Ghanaian snack, is spiced ripe plantain deep fried in palm oil and vegetable oil. In the Southern United States Brigham (2009).
In Nigeria plantain are eaten boiled, fried, or in a special combination where they are boiled, mashed and then stuffed with sweetened black beans. Afterwards, they are deep fried in sunflower or corn oil. Fruit plantain can be used for cooking at any stage of ripeness, and ripe plantain can be eaten raw. As the plantain ripe it become sweeter and its colour changes from green to yellow to black, just like bananas. Green plantains are firms and starchy, and resembles potatoes in flavor. Yellow plantain are softer and starchy, but sweet (Biol, A 2012). 
Extremely ripe plantains have softer, deep yellow pulp that much sweeter than the earlier stages of ripeness. Plantain in the yellow to black stages can be used in sweet dishes. Steamed cooked plantains are considered a nutritious food for infants and the elders. A ripe plantain is used as food for infants at weaning; it mashed with a pinch a salt. The sap from both the fruit peel and the entire plant can stain clothing and hands and can be very difficult to remove. Dried flour plantains can also dried and ground into flour; banana meals forms an important food stuff with the following constituents:  Water 10.62%, Protein 3.55%, fat 1.15%, carbohydrates 81.67%, and ash 3.01%. Dried plantain powder is mixed with a little fennel seeds powder and boiled either in milk or water to feed small children till the age of one year in Southern parts of India. Drink in Peru, plantains are boiled and blended with water and sugar to make chapo soup. Plantain soup are consumed in various cuisines. Plantain dishes ripe plantain are use for making Maduros (also named Amarillo's) in Latin America cuisines, in contrast to Testones which are made by starchy unripe plantains (Afolabi, (2018).
Alcapurria is a type of savory puertorican fritter. Although usually consisting mainly of grated green bananas and yautias, they can also contain plantains. The masa (dough) is used to encase the filling of ground meat (Picadillo), and the alcapurria are then deep fried. Also plantains are used in the ivory coast fish aloco as the main ingredient. Fried plantain are covered in an onion-tomato sauce, often with grilled fish between the plantain and sauce. Aranitas "Little spider in spanish translation, a puertorican Pattie fritter made from grated unripe plantain mixed with cilantro, garlic, salt and some recipes with egg. Ash plantains Sri Lanka's ash plantain called alukesel are generally used for cooking. On some occasion, they are used in Ayurvedic medicine. Plantain flower also called as kesel mala (or kehemala or keselmiwa). Plantain flower (or kehemala or keselmiwa) is also used to make curries to be eaten with rice. In the philippines, Banana cue is a popular snack. The portmanteau 'Banana Cue' may be a misnomer as it really cooked in a skewer ready for sale (Simmmond, 2015). 
There are two ways to prepare banana cue. One way is to fry the peel banana in oil with some amount of brown sugar thrown in to caramelize the flesh. Another way I'd to fry the flesh in oil until done. When done they are scooped out of the cooking pan and placed on a dripping pan to allow the oil to drip, before a generous amount of refined sugar is sprinkled over them. A variant from Mindanao, known as Ginanggang, is different in that it is actually grilled over charcoal. Philippines plantains (called Saba or Cardaba Bananas) are much similar than the Latin American varieties, usually around 4-5 inches are somewhat boxy in shape. The are eaten mostly in their ripe strange as a dessert or sweet snack, often simply boiled, in syrup, or sliced lengthwise and fried, then sprinkled with sugar. They are also quit popular in this fried from (without the sugar) in the local version of the spanish dish, Arroz a la Cabana, consisting of minced Picadillo-style seasoned beef, white rice , and fried eggs, with fried plantains on the side. In addition, there is equally popular merienda snacks, Turron, where ripe plantains are sliced and then rapped in lumpia wrapped (a thin rice paper) and deep fried. Turron is then finished off with a brown sugar glaze. The traditional South America style large plantains (grown in the Southern Philippines) are now increasingly available in local Filipino markets (Afolabi, 2016). 

2.2 USES OF PLANTAIN
1. Plantain can be used as a dietary option to help manage blood glucose levels, especially for individuals with diabetes.
2. Plantain can be used as a natural remedy for preventing and treating ulcers.
3. Plantain can be used for its anti-inflammatory and antioxidant benefits, which support overall health and reduce inflammation-related conditions.
4. Due to its high fiber and resistant starch content, unripe plantain can be used as part of a diet to help manage weight.
5. it sources of vitamin A, B6 and C helps with better vision, better skin complexion, build immunity against diseases and free radicals.
6. Eating plantains helps in circulatory and digestive system.
7. it helps with bowel movement. It richness in fibre makes bowel movement easier which also reduce constipation.
8. Plantain can be used to support heart and blood circulation health.
9. Plantain can be used to support digestive health and improve gastrointestinal function.
2.3 BENEFITS OF PLANTAIN
1. It enriches the heart: Plantain contains some amount of serotonin which dialates the arteries, improve blood flow and reduce homocysteine (a condition that cause coronary artery disease and stroke). It richness in potassium make it heart friendly by preventing heart attack and hypertension through controlling heart relate and blood pressure in our body and cell. Also, the fibre content is great for reducing cholesterols level which reduce the risk of developing any heart diseases.
2. It can treat anemia and neuritis: It presence of vitamin B6 can help in curing neuritis (inflammation of nerve) and anemia: a medical condition where someone is having low red blood cells in the blood. it can cure anemia and serves as preventive measure.
3. it's a great meal for weight loss: it’s relatively low in carbohydrates, with high fibre content, essential vitamins and minerals. When consumes with lots of vegetable soup and chicken, it make a great weight loss meal.
4. it’s a sources of vitamin A, B6 and C, helps with better vision, better skin complexion, build immunity against diseases and free radicals.
5. Eating • plantains helps in circulatory and digestive system.
6. it helps with bowel movement. It richness in fibre makes bowel movement easier which also reduce constipation.
7. it makes a great meal for diabetics patient: plantain is very low in sugar and this makes it a good choice for diabetes patient especially when added with other fibre and protein rich food such as green vegetables. Thus. It makes a great choice for preventing diabetes.
2.3 DIFFERENT SNACKS MADE WITH PLANTAIN FLOUR
Exploring the Versatility of Plantain Flour in Snacks: Puff-Puff, and Cake
In the ever-evolving world of food, plant-based are increasingly gaining popularity. Among these, plantain flour is a remarkable ingredient that stands out due to its unique flavor and versatility. Made by drying and grinding plantains, plantain flour is rich in fiber, vitamins, and minerals, making it a healthier substitute for traditional wheat flour in many recipes. This gluten-free option is particularly useful for people with gluten sensitivities or those who simply want to incorporate more plant-based foods into their diet. One of the best things about plantain flour is that it can be used to recreate some beloved snacks that are typically made with wheat flour. In this article, we will explore three popular West African snacks that can be made using plantain flour: Plantain Flour Puff-Puff, Plantain Flour Doughnuts, and Plantain Flour Cake. These snacks not only maintain the deliciousness of their traditional counterparts but also bring a nutritious twist.
1. PUFF-PUFF
Puff-puff is a well-loved snack in many West African countries, typically enjoyed as a street food or served at parties, gatherings, and celebrations. These small, round, fried dough balls are fluffy on the inside and crisp on the outside, often sweetened with sugar and flavored with a touch of vanilla or nutmeg. The traditional puff-puff recipe relies on wheat flour as its main ingredient. However, by substituting wheat flour with plantain flour, we can create a gluten-free version of this classic treat that is just as soft, spongy, and delectable.
Ingredients:
· Plantain flour
· Active dry yeast
· Sugar
· Water (warm)
· Salt
· A pinch of ground nutmeg or cinnamon (optional for flavor)
· Oil for deep-frying
Method:
To make plantain flour puff-puff, start by activating the yeast in warm water mixed with a bit of sugar. Let it sit for about 10 minutes, allowing the yeast to foam up, which indicates that it’s ready to work. In a separate bowl, combine plantain flour with a pinch of salt and any other dry seasonings like cinnamon or nutmeg to add flavor complexity. Once the yeast is activated, add it to the dry ingredients, followed by the rest of the warm water. Stir the mixture until it forms a smooth, thick batter.
Cover the bowl with a clean cloth and let the batter rest in a warm place for about an hour, allowing the dough to rise. This step is crucial as it gives the puff-puff its signature fluffiness. Once the dough has risen, heat oil in a deep fryer or large pot. Carefully scoop small portions of the dough and drop them into the hot oil. Fry in batches to avoid overcrowding, turning the puff-puffs occasionally to ensure even cooking. When golden brown and crispy on the outside, remove the puff-puff from the oil and drain on paper towels.
Flavor Twist:
To give your plantain flour puff-puff an extra kick of flavor, you can infuse the dough with a pinch of cinnamon or nutmeg. These spices will add depth to the flavor profile of the snack, creating a comforting aroma reminiscent of traditional baked goods. Alternatively, for a different twist, you can experiment with adding citrus zest, such as lemon or orange, to the dough for a refreshing hint of citrus.
2. CAKE
Cake is a staple food in many cultures around the world, and it’s no surprise that a gluten-free alternative to wheat cake has become highly sought after. Plantain flour is an excellent substitute for wheat flour when making cake, as it imparts a slightly sweet, earthy flavor and a soft texture. Plantain flour cake is not only gluten-free, but it also provides a richer nutritional profile, being high in fiber, vitamins, and antioxidants.
Ingredients:
· 2 cups plantain flour
· 1 cup sugar or honey
· 4 eggs
· 1/2 cup melted butter or vegetable oil
· 1 cup milk (or any plant-based milk)
· 1 tsp vanilla extract (optional)
· 1 tbsp baking powder
· 1/4 tsp salt
· Optional: chopped nuts, raisins, or chocolate chips
Method:
1. Preheat your oven to 350°F (175°C). Grease and flour a cake pan or line it with parchment paper.
2. In a mixing bowl, combine the plantain flour, baking powder, and salt. Stir well to evenly distribute the dry ingredients.
3. In another bowl, beat the eggs, then add sugar (or honey), melted butter (or oil), milk, and vanilla extract. Mix until smooth.
4. Gradually add the dry ingredients to the wet ingredients, stirring until you get a smooth batter. Avoid over-mixing.
5. Fold in any optional ingredients like chopped nuts or raisins.
6. Pour the batter into the prepared cake pan and spread it evenly.
7. Bake for 30–35 minutes or until a toothpick inserted into the center comes out clean.
8. Cool the cake in the pan for 10 minutes, then turn it out onto a wire rack to cool completely.
Flavor Twist:
For a richer flavor, try adding mashed ripe banana or a dash of cinnamon. You can also top the cake with a light glaze made of powdered sugar and lemon juice for a refreshing finish.
Using plantain flour as a substitute for wheat flour opens up a world of possibilities for creating delicious snacks. Whether you're making Plantain Flour Puff-Puff or Plantain Flour Cake, you can enjoy the familiar flavors and textures of these beloved snacks while reaping the health benefits of plantain flour. From its versatility in dough-based snacks to its natural sweetness and earthy flavor, plantain flour is a fantastic ingredient that will elevate your cooking and baking experience. With just a few simple tweaks, you can create gluten-free versions of some of your favorite treats, all while adding a nutritious twist. So, next time you're in the mood for a snack, consider reaching for plantain flour and treating yourself to something delicious and wholesome.


CHAPTER THREE
3.1	METHODOLOGY
This chapter presents the methods adopted by the researcher in carrying out the research work. This chapter also contained the research design, source of data, instrument used for data collection and techniques for the analysis.
3.2	LOCATION OF THE STUDY
The study was carried out within hospitality department of Kwara State Polytechnic where the major respondents were selected.
3.3	RESEARCH DESIGN
The study is based on descriptive and experimental research aimed at describing and assessing how plantain flour can be used in the production of snacks and cake and also sensory analysis of the product from randomly selected respondents in Kwara state Polytechnic
3.4	RESEARCH INSTRUMENT
The instrument used for this data was structured questionnaires. Semi structured was used as a primary research instrument, the questionnaires included close ended which makes it simple for respondents and for easy analysis of the data. The open ended questionnaires also allowed respondents to suggest and provide further and better detail information on their perception concerning the utilization of plantain flour in production of snacks and cake.
3.5	RESEARCH POPULATION
The population for the study referred to as the students and lecturers of hospitality management department of the polytechnic. Both the staff and the student of the polytechnic opinions on the utilization of plantain flour in the production of snacks and cake where solicited to know their perception regarding the production through sensory analysis fifty (50) people which comprised of student and lecturers were selected as the sample size of the study based on simple random sampling.
3.6	SAMPLING SIZE
The sample size used for this study is 50 selected students and lecturer of Kwara State Polytechnic, Ilorin.
3.7	DATA COLLECTION INSTRUMENT
The primary data collection instrument for this study is a structured questionnaire designed to gather responses from the participants regarding their perceptions and experiences with the use of plantain flour in the production of snacks and cake. The questionnaire is divided into two sections:
Section A gathers demographic information about the respondents (such as age, gender, academic status, etc.).
Section B includes questions related to the use of plantain flour in food production, sensory analysis of plantain-based products, and participants' opinions on its potential benefits.
The questionnaires were administered to both students and lecturers of the Hospitality Management Department at Kwara State Polytechnic. Additionally, semi-structured interviews were conducted to gain more qualitative insights into the respondents' perceptions, allowing them to express their opinions in more detail.

3.8	VALIDITY AND RELIABILITY OF INSTRUMENT
To ensure the validity of the instrument, a content validity approach was applied. The questionnaire was carefully reviewed by experts in the field of food science and hospitality management to ensure that the questions are appropriate, clear, and capable of capturing the required data. The feedback provided by these experts helped to refine the instrument, ensuring that it accurately measures what it intends to, i.e., the perceptions and sensory analysis of plantain flour in snack and cake production. Face validity was also considered by reviewing the questionnaire with a small group of respondents before full administration to ensure that the questions are understandable and straightforward.
To assess the reliability of the instrument, the Cronbach’s Alpha coefficient was calculated. This test checks the consistency of the responses across items in the questionnaire. A reliability coefficient of 0.7 or higher is generally considered acceptable for ensuring the instrument's reliability. If necessary, any unclear or unreliable items in the questionnaire will be adjusted before the final data collection.
3.9	INSTRUMENT RELIABILITY
The instrument’s reliability was assessed through a pilot study. The pilot test was conducted on a small group of respondents from a different department within the Polytechnic, separate from the final study participants. This process helped to identify any issues in the questionnaire's structure or clarity, as well as determine if the questions effectively measure the research objectives. Based on the results, minor adjustments were made to improve the instrument's effectiveness and ensure reliable data collection during the actual study.
3.10	PRE-TESTING
A pre-test was conducted prior to the full data collection to ensure that the instruments are clear and effective. A sample of 10-15 respondents from the same population but outside the sample group was used to evaluate the understanding of the questions and the time required to complete the questionnaire. The pre-test also helped identify any ambiguous questions or unclear instructions. Based on the pre-test results, adjustments were made to improve the readability, clarity, and flow of the questionnaire. The findings from the pre-test were not included in the final analysis.
3.11	DATA ANALYSIS AND PRESENTATION
Data analysis will involve both quantitative and qualitative methods
Quantitative data from closed-ended questions will be analyzed using descriptive statistics (such as frequencies, percentages, mean scores, and standard deviations) to summarize and interpret the responses.
Qualitative data from open-ended questions and semi-structured interviews will be analyzed using thematic analysis. Themes or patterns within the responses will be identified and categorized to provide deeper insights into the respondents’ perceptions and experiences with plantain flour in snack and cake production. 
The findings will be presented using tables, charts, and graphs to visually display the data, making it easier to understand and interpret. Additionally, key qualitative findings will be presented in the form of quotations or summarized themes to highlight the respondents' opinions and suggestions. The methodology for this study is designed to ensure that reliable, valid, and relevant data is collected to provide insights into the use of plantain flour in food production, particularly in snacks and cake.
3.12 PREPARATION OF PLANTAIN FLOUR PRODUCTS
There are numerous snacks that can be prepared from plantain flour, which serves as a nutritious and gluten-free alternative to conventional wheat flour. Among the popular snack items prepared using plantain flour are cake, puff-puff, and doughnut. For this study, various snacks were prepared in the Hospitality Management Department kitchen of Kwara State Polytechnic, Ilorin, to compare the outcomes of plantain flour-based products with their wheat flour counterparts.
A. Preparation of Plantain Flour Cake
Ingredients
	Ingredient
	Quantity

	Plantain flour
	250 grams

	Margarine
	150 grams

	Granulated sugar
	100 grams

	Eggs
	3 large

	Baking powder
	1½ teaspoons

	Milk (liquid or reconstituted)
	100 ml

	Vanilla flavor
	1 teaspoon

	Salt
	A pinch




Method of Preparation
1. Preheat the Oven to 170°C (340°F) and grease the cake pan.
2. Sift the Dry Ingredients: Combine plantain flour, baking powder, and salt.
3. Cream Margarine and Sugar until light and fluffy.
4. Add Eggs one at a time, beating after each.
5. Add Vanilla Flavor to the mixture.
6. Fold in Dry Ingredients alternately with milk, stirring gently.
7. Pour into Pan and bake for 30–40 minutes.
8. Cool for 10 minutes before transferring to a wire rack.
Observation
The plantain flour cake was denser than conventional flour cake, but moist and flavorful, with a natural sweetness and light yellow color, indicating its suitability for gluten-free baking.


B. Preparation of Normal Flour Cake
Ingredients
	Ingredient
	Quantity

	All-purpose flour
	250 grams

	Margarine
	150 grams

	Sugar
	100 grams

	Eggs
	3 large

	Baking powder
	1½ teaspoons

	Milk
	100 ml

	Vanilla flavor
	1 teaspoon

	Salt
	A pinch



Method of Preparation
1. Preheat the Oven to 170°C (340°F) and grease the cake pan.
2. Sift the Dry Ingredients: Combine all-purpose flour, baking powder, and salt.
3. Cream Margarine and Sugar until light and fluffy.
4. Add Eggs one at a time, beating after each.
5. Add Vanilla Flavor to the mixture.
6. Fold in Dry Ingredients alternately with milk, stirring gently.
7. Pour into Pan and bake for 30–40 minutes.
8. Cool for 10 minutes before transferring to a wire rack.
Observation
The all-purpose flour cake had a lighter and fluffier texture, commonly expected of standard cakes. It was also sweeter and softer than the plantain flour version, though the latter had a unique taste appeal.
Equipment Used for Cake
	Equipment
	Function

	Oven
	Used to bake the plantain flour cake at 170°C.

	Mixing bowls
	For combining and mixing cake ingredients.

	Electric hand mixer
	Used to cream shea butter and sugar, and beat eggs smoothly.

	Measuring cups/spoons
	For accurate measurement of ingredients like flour, milk, and baking powder.

	Weighing scale
	To weigh exact amounts of plantain flour and sugar.

	Sieve
	To sift plantain flour and dry ingredients, ensuring smooth texture.

	Spatula/wooden spoon
	For folding and mixing the cake batter.

	Baking tin/cake pan
	For pouring in cake batter to shape and bake the cake.

	Cooling rack
	Used to cool the cake after baking.

	Aprons and gloves
	For personal and kitchen hygiene.





C. Preparation of Plantain Flour Puff-Puff
Ingredients
	Ingredient
	Quantity

	Plantain flour
	300 grams

	Sugar
	100 grams

	Instant yeast
	1 tablespoon

	Lukewarm water
	200 ml

	Salt
	A pinch

	Nutmeg (optional)
	½ teaspoon

	Vegetable oil (for frying)
	As needed



Method of Preparation
1. Combine Ingredients: Mix plantain flour, sugar, yeast, nutmeg, and salt in a bowl.
2. Add Water gradually and mix into a thick, stretchy batter.
3. Cover and Allow to Rise in a warm place for 45–60 minutes.
4. Heat Oil in a deep pan and scoop small portions into the hot oil.
5. Fry Until Golden Brown, turning occasionally.
6. Drain on paper towels.
Observation
The plantain puff-puff had a denser and slightly chewy interior, with a subtle banana-like flavor. It browned quickly and had a rustic texture.
D. Preparation of Normal Flour Puff-Puff
Ingredients
	Ingredient
	Quantity

	All-purpose flour
	300 grams

	Sugar
	100 grams

	Instant yeast
	1 tablespoon

	Lukewarm water
	200 ml

	Salt
	A pinch

	Nutmeg
	½ teaspoon

	Vegetable oil
	As needed



Method of Preparation
1. Combine Ingredients: Mix all-purpose flour, sugar, yeast, nutmeg, and salt in a bowl.
2. Add Water gradually and mix into a thick, stretchy batter.
3. Cover and Allow to Rise in a warm place for 45–60 minutes.
4. Heat Oil in a deep pan and scoop small portions into the hot oil.
5. Fry Until Golden Brown, turning occasionally.
6. Drain on paper towels.
Observation
The puff-puff made with wheat flour was lighter and fluffier, with a well-rounded taste and smooth texture. It expanded more during frying compared to the plantain flour version.
Equipment Used for Puff-Puff (Plantain and All-purpose Flour Versions)
	Equipment
	Function

	Mixing bowls
	For mixing puff-puff batter ingredients.

	Measuring cups/spoons
	To measure sugar, flour, yeast, and water accurately.

	Weighing scale
	For weighing plantain flour or all-purpose flour.

	Deep frying pan or fryer
	Used to fry the puff-puff balls in hot vegetable oil.

	Slotted spoon
	For removing fried puff-puff from oil and draining excess oil.

	Gas cooker
	Source of heat for frying puff-puff.

	Tray with paper towel
	To absorb excess oil after frying.

	Kitchen thermometer (optional)
	To monitor oil temperature for frying.

	Ladle or ice cream scoop
	To portion batter into the hot oil.

	Aprons and gloves
	For hygiene and safety during frying.



Overall Comparison and Conclusion
	Product
	Texture
	Taste
	Color
	General Observation

	Plantain Flour Cake
	Dense, moist
	Mild, natural sweetness
	Light yellow
	Suitable for gluten-free diets

	All-purpose Flour Cake
	Soft, fluffy
	Rich, buttery
	Golden brown
	Traditional texture and flavor

	Plantain Flour Puff-Puff
	Chewy, compact
	Slightly sweet, rustic
	Deep golden brown
	Unique flavor, less expansion during frying

	All-purpose Flour Puff-Puff
	Light, airy
	Sweet, soft
	Golden brown
	Traditional texture and well-risen shape



This comparative preparation highlights the usefulness of plantain flour as a functional ingredient in snack production, especially in health-conscious or gluten-free baking contexts.


CHAPTER FOUR
4.0 DATA PRESENTATION AND ANALYSIS
This chapter presents the data obtained from the sensory evaluation of snacks and cake made from plantain flour. The evaluation aims to assess the acceptability and suitability of these products among consumers based on five sensory attributes: appearance, texture, taste, aroma, and palatability.
A structured sensory test was conducted using a panel of 50 respondents, comprising both staff and students of Hospitality Management Department, Kwara State Polytechnic, Ilorin. Each respondent tasted the products and rated them using a five-point hedonic scale, which includes:
· Excellent
· Very Good
· Good
· Fair
· Poor
The sensory scores were collected, collated, and analyzed to determine overall acceptability and possible areas of improvement. The observations are presented in tabular form.


4.1 Section A: Bio-data of Respondents using your stated sample size of 50 respondents.
4.2 Data Presentation and Analysis
Section A: Bio-data of Respondents
This section presents the demographic characteristics of the 50 respondents involved in the study. The data includes gender, age, marital status, and position of respondents.
Table 1: Distribution of Respondents by Gender
	Gender
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Male
	21
	42.0%
	42.0%
	42.0%

	Female
	29
	58.0%
	58.0%
	100.0%

	Total
	50
	100.0%
	100.0%
	100.0%


Source: Field Survey, 2025
Interpretation:
Table 1 shows that 21 respondents (42.0%) are male while 29 respondents (58.0%) are female, indicating that the majority of the respondents are female.


Table 2: Distribution of Respondents by Age
	Age Group
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Below 20 years
	7
	14.0%
	14.0%
	14.0%

	21 – 30 years
	5
	10.0%
	10.0%
	24.0%

	31 – 40 years
	28
	56.0%
	56.0%
	80.0%

	41 – 50 years
	10
	20.0%
	20.0%
	100.0%

	50 years and above
	0
	0%
	0%
	100.0%

	Total
	50
	100.0%
	100.0%
	100.0%


Source: Researcher’s Field Survey, 2025
Interpretation:
	Table 2 reveals that most respondents (56.0%) are between the ages of 31–40 years. This is followed by 20.0% between 41–50 years, and 10.0% aged 21–30 years. No respondent was 50 years and above, 14.0% aged 20 years.
Table 3: Distribution of Respondents by Marital Status
	Marital Status
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Married
	10
	20.0%
	20.0%
	20.0%

	Single
	40
	80.0%
	80.0%
	100.0%

	Total
	50
	100.0%
	100.0%
	100.0%


Source: Researcher’s Field Survey, 2025


Interpretation:
Table 3 shows that 29 respondents (58.0%) are married while 21 respondents (42.0%) are single, indicating a majority of married participants.
Table 4: Distribution of Respondents by Position
	Position
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Senior Manager
	2
	4.0%
	4.0%
	4.0%

	Middle Manager
	4
	8.0%
	8.0%
	12.0%

	Operational Staff
	30
	60.0%
	60.0%
	72.0%

	Others
	14
	28.0%
	28.0%
	100.0%

	Total
	50
	100.0%
	100.0%
	100.0%


Source: Researcher’s Field Survey, 2025
Interpretation:
According to Table 4, the majority of respondents (60.0%) are operational staff. Others account for 28.0%, middle managers make up 8.0%, and senior managers represent 4.0% of the total sample.
Sensory Evaluation Results for Snacks and Cake Made from Plantain Flour
Table 1: Sensory Evaluation of Plantain Flour-Based Snacks and Cake (n = 50)
	Attribute
	Excellent
	Very Good
	Good
	Fair
	Poor

	Appearance
	20 (40%)
	30 (60%)
	-
	-
	-

	Texture
	20 (40%)
	20 (40%)
	10 (20%)
	-
	-

	Taste
	25 (50%)
	15 (30%)
	10 (20%)
	-
	-

	Aroma
	-
	25 (50%)
	25 (50%)
	-
	-

	Palatability
	25 (50%)
	25 (50%)
	-
	-
	-


Source: Field Survey, Research Findings (2025)
4.2 Analysis of Sensory Evaluation
The table above shows the distribution of respondents’ ratings for each sensory attribute of the snacks and cake produced from plantain flour. A detailed analysis of each attribute is provided below:
Appearance
· 40% of respondents rated the appearance as Excellent.
· 60% rated it as Very Good.
· No respondent rated it as Good, Fair, or Poor.
This suggests that the product has high visual appeal, with a neat, appetizing, and attractive look, which is important for consumer acceptance.
Texture
· 40% of respondents rated the texture as Excellent.
· 40% rated it as Very Good.
· 20% rated it as Good.
These results indicate that the majority found the texture favorable—likely soft, moist, and pleasant—though a small percentage suggested room for improvement.
Taste
· A majority (50%) of respondents rated the taste as Excellent.
· 30% rated it as Very Good.
· 20% rated it as Good.
Taste is a key determinant in food product acceptability. The high ratings reflect strong approval of the flavor, likely owing to the natural sweetness of plantain flour and good formulation.
Aroma
· No respondent rated the aroma as Excellent.
· 50% rated it as Very Good.
· 50% rated it as Good.
While no respondent found the aroma poor or unpleasant, the absence of Excellent ratings suggests the aroma was generally pleasing but not outstanding. This may present an opportunity for improvement through the use of complementary ingredients like vanilla or spices.
Palatability
· 50% rated it as Excellent.
· 50% rated it as Very Good.
Palatability refers to the overall pleasantness and ease of eating the product. The equal split between Excellent and Very Good reflects a high level of satisfaction, indicating that the snacks and cake were enjoyable to consume.


4.3 Summary of Findings
From the sensory evaluation:
· No attribute received ratings of Fair or Poor, indicating overall high acceptability of the plantain flour-based snacks and cake.
· The most highly rated attributes were Taste and Palatability, each with 50% Excellent responses.
· While Aroma received no Excellent scores, it was still rated positively (Very Good and Good) by all respondents.
· The overall ratings suggest that plantain flour is a suitable and consumer-acceptable alternative for snack and cake production, combining health benefits with appealing sensory properties.
These findings support the viability of plantain flour in functional food innovation, particularly in regions where plantain is abundant and economically accessible.


CHAPTER FIVE
5.0 		SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary
This study was carried out to investigate the utilization of plantain flour for the production of snacks and cake. The research aimed to explore the viability, sensory acceptability, and nutritional relevance of using plantain flour as an alternative to conventional wheat flour in the baking industry, particularly for health-conscious consumers and those suffering from gluten intolerance. The study began with a comprehensive literature review, which highlighted the nutritional benefits of plantain flour, including its high dietary fiber content, essential minerals, and vitamins. Literature also supported its application in the production of various food items due to its hypoallergenic and gluten-free properties. The research emphasized the need for diversification in the use of local agricultural products in food production as a means of promoting food security and reducing import dependency.
	The methodology adopted involved empirical analysis through sensory evaluation of snacks (such as doughnuts) and cakes made with plantain flour. A structured questionnaire and product tasting were administered to 50 respondents, consisting of staff and students of Kwara State Polytechnic, Ilorin. The bio-data of the respondents were collected, analyzed, and presented in tabular forms, reflecting variables such as gender, age, marital status, and occupational status. In Chapter Four, data collected were statistically analyzed using percentages and frequency tables. The sensory evaluation criteria included appearance, texture, taste, aroma, and palatability. Results showed a high level of acceptance for snacks and cakes made with plantain flour. A large percentage of respondents rated the products as "Excellent" and "Very Good" across the various sensory attributes. Specifically, the taste and aroma of the plantain-based products were highly favored, indicating a strong potential for market acceptance. Furthermore, the findings demonstrated that plantain flour can be a viable substitute for wheat flour in the preparation of baked products. This has significant implications for public health, especially for individuals with celiac disease or wheat allergies, and can promote the utilization of locally grown plantains, thus supporting rural economies.
5.2 Conclusion
Based on the findings of this research, it can be concluded that plantain flour is an acceptable and nutritious alternative to wheat flour in the production of snacks and cakes. The sensory evaluation revealed positive feedback from consumers in terms of taste, appearance, texture, and aroma, which are critical factors influencing consumer choices. The successful incorporation of plantain flour into bakery products not only provides a healthier food option but also supports the use of indigenous raw materials, contributing to the agricultural development and economic diversification agenda in Nigeria. Additionally, it offers an innovative approach to reduce post-harvest losses associated with plantains due to poor storage and processing facilities.
Moreover, the study affirms the potential of plantain flour to enhance food product variety and encourage healthy eating habits among the population. It also presents an opportunity for local entrepreneurs and small-scale food industries to leverage indigenous ingredients for commercial product development.
5.3 Recommendations
Based on the outcome of the study, the following recommendations are made:
1. Encouragement of Local Processing of Plantain Flour: Government and agricultural bodies should support farmers and small-scale industries in processing and packaging plantain flour to enhance its commercial availability and quality.
2. Incorporation into School and Institutional Feeding Programs: Given its nutritional benefits, plantain flour products should be introduced into feeding programs in schools, hospitals, and other institutions to promote healthy diets.
3. Consumer Awareness Campaigns: Sensitization and awareness programs should be organized to inform the public about the health and economic benefits of plantain flour. This will help improve consumer acceptance and demand.
4. Further Research and Development: More extensive studies should be carried out to investigate the shelf life, fortification potential, and comparative cost-benefit analysis of plantain flour versus conventional flours.
5. Support for SMEs in the Food Sector: Government agencies and NGOs should provide training, funding, and technical support to entrepreneurs who are interested in using plantain flour in commercial food production.
6. Inclusion in Culinary and Catering Curriculum: Culinary schools and hospitality training institutes should include the use of plantain flour in their curriculum to expose students to its applications and benefits.
7. Product Diversification: Beyond snacks and cakes, plantain flour should be tested for other food products such as cake, biscuits, pancakes, and local meals, expanding its utility and consumer base.
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QUESTIONNAIRE
TITLE: Investigation into the Use of Plantain Flour in the Production of Snacks and Cake at Kwara State Polytechnic
INSTRUCTIONS: Please read each question carefully and answer honestly. Your responses will be kept confidential and used solely for the purpose of this research.
SECTION A: DEMOGRAPHIC INFORMATION
1. Gender	
☐ Male	☐ Female
2. Age
☐ 18-25	☐ 26-35	☐ 36-45	☐ 46-55	☐ 56 and above
3. Academic Status
☐ Student		☐ Lecturer
4. Department
☐ Hospitality Management		☐ Other: _____________
5. Have you ever consumed food products made from plantain flour?
☐ Yes	☐ No
SECTION B: PERCEPTIONS AND EXPERIENCE WITH PLANTAIN FLOUR IN FOOD PRODUCTION
6. How often do you consume snacks and cake made from plantain flour?
☐ Never		☐ Rarely	☐ Occasionally	☐ Frequently	☐ Very Frequently
7. Which of the following products made with plantain flour have you tried?
☐ Puff-Puff	☐ Doughnuts		☐ Cake	☐ None	☐ Other (please specify): ___________
8. How would you rate the taste of snacks and cake made from plantain flour?
☐ Very Poor	☐ Poor	☐ Average	☐ Good	☐ Excellent
9. How would you rate the texture of snacks and cake made from plantain flour?
☐ Very Poor	☐ Poor	☐ Average	☐ Good	☐ Excellent
10. Do you think plantain flour-based snacks and cake are healthier than those made from regular wheat flour?
☐ Strongly Disagree	☐ Disagree	☐ Neutral	☐ Agree	☐ Strongly Agree
11. What health benefits do you associate with plantain flour-based products?
☐ High fiber content	☐ Gluten-free		☐ Supports digestion		
☐ Weight management	☐ Good for blood sugar regulation	☐ Other (please specify): ___________		☐ I do not associate any health benefits
12. *Do you think plantain flour can be a viable alternative for wheat flour in baking and snack production?
☐ Strongly Disagree	☐ Disagree	☐ Neutral	☐ Agree	☐ Strongly Agree
13. What factors would influence you to choose plantain flour-based products over wheat-based products? (Select all that apply)
☐ Health benefits	☐ Taste	☐ Price	☐ Availability		☐ Dietary restrictions (e.g., gluten intolerance)	☐ Other (please specify): ___________
14. Do you think plantain flour-based products can be easily integrated into the local food culture at Kwara State Polytechnic?
☐ Strongly Disagree	☐ Disagree	☐ Neutral	☐ Agree	☐ Strongly Agree
15. What suggestions do you have for improving the production and consumption of plantain flour-based snacks and cake?




SECTION C: SENSORY ANALYSIS
16. Please rate the following attributes of the plantain flour-based products you have tasted (e.g., Puff-Puff, Doughnuts, Cake):
	Attribute
	Very Poor
	Poor
	Average
	Good
	Excellent

	Taste
	☐
	☐
	☐
	☐
	☐

	Texture
	☐
	☐
	☐
	☐
	☐

	Appearance
	☐
	☐
	☐
	☐
	☐

	Smell
	☐
	☐
	☐
	☐
	☐

	Overall Quality
	☐
	☐
	☐
	☐
	☐


17. Would you recommend plantain flour-based products to others?
☐ Yes		☐ No		☐ Not sure


x

