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ABSTRACT
Diabetes mellitus, a global health challenge characterized by chronic hyperglycemia, necessitates effective dietary interventions to manage blood glucose levels and mitigate complications. Unripe plantain (Musa paradisiaca), rich in resistant starch, dietary fiber, and micronutrients such as potassium and magnesium, presents a low-glycemic index (GI) food with potential benefits for diabetic patients. This study explores the utilization of unripe plantain and its flour in preparing traditional African dishes, specifically swallow and pottage, as culturally appropriate dietary options for diabetes management. The research investigates the nutritional composition, glycemic properties, and sensory acceptability of unripe plantain-based meals among diabetic patients. Using a sensory evaluation approach with a sample size of 50 respondents from Kwara State Polytechnic, Ilorin, the study assessed dishes such as unripe plantain flour swallow, porridge, pancakes, and pottage. Findings indicate high acceptability in terms of appearance, taste, consistency, and flavor, with unripe plantain-based meals demonstrating significant potential for blood sugar regulation due to their low GI and high fiber content. The study recommends incorporating unripe plantain flour into daily diets for diabetic patients and promoting its commercial production to enhance accessibility. This research contributes to the growing body of evidence on functional foods, offering a sustainable, culturally relevant dietary strategy for managing diabetes in African communities.

TABLE OF CONTENTS

Title page









i
Certification









ii
Dedication









iii
Acknowledgements 








iv
Abstract









v

Table of contents








vi
CHAPTER ONE:
INTRODUCTION
1.1 
Background to the Study






1
1.2 
Statement of the Problem






4
1.3 
Objectives of the Study






5
1.4 
Research Questions







5
1.5 
Significance of the Study






5
1.6 
Scope of the Study







6
1.7
Limitation of the Study






6
1.8
Definition of Terms







7
CHAPTER TWO: 
LITERATURE REVIEW
2.1 
Introduction 








8
2.2 
Concept of Diabetes and Dietary Management



8
2.2.1
Definition and Types of Diabetes 





8
2.2.2 
Causes of Diabetes Mellitus 






9
2.2.3
Symptoms of Diabetes Mellitus 





9
2.2.4 
Dietary Management of Diabetes Mellitus 




10
2.2.5
Nutritional Content of Unripe Plantain 




11
2.6
Nutritional Composition of Unripe Plantain Flour 



13
2.2.7 
Unripe Plantain Management of Diabetes: Scientific Evidence 

14
2.2.8
Production and Harvesting of Unripe Plantain Flour



14
2.2.9 
Processing Methods of Unripe Plantain Flour



14
2.2.10 
Impact of Unripe Plantain-Based Diets on Blood Glucose Control

15
2.2.11  Cultural and Socioeconomic Aspects of Unripe Plantain Consumption
16
2.2.12 
Potential Limitations and Challenges in Consumption


16
2.3 
Theoretical Framework 






17
2.3.1
Glycemic Index and Load Theory 





17
CHAPTER THREE: RESEARCH METHODOLOGY
3.0 
Introduction 








19
3.1 
Research Design 







19
3.2
Study Area 








20
3.3 
Sampling Techniques 







20
3.4 
Target Population 







20
3.5 
Sample Size 








20
3.6
Research Instruments







21
3.7 
Data Collection 







22
3.8
Ethical Consideration 







23
CHAPTER FOUR: DATA ANALYSIS AND PRESENTATION
4.1
Analysis of Data Presentation and Discussion



35
4.2
Sensorial Evaluation of Some Dishes using Unripe Plantain


35
CHAPTER FIVE:
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 
Summary








46

5.2 
Conclusion








47
5.3 
Recommendations







47
References








49
CHAPTER ONE

INTRODUCTION
1.1 
BACKGROUND TO THE STUDY 
Diabetes mellitus (DM) is a global health concern characterized by chronic hyperglycemia due to defects in insulin secretion/action or both (International Diabetes Federation [IDF], 2023). Its prevalence has increased significantly over the past decades, with current figures estimating over 500 million adults affected worldwide. This condition is associated with severe complications including cardiovascular diseases, neuropathy, nephropathy, and retinopathy, which contribute to its high morbidity and mortality rates.

Diabetes mellitus (DM) is a prevalent condition characterized by persistent hyperglycemia due to impaired insulin production or action. According to the International Diabetes Federation (IDF) 2023, adults globally affected by diabetes and its complications remain a leading cause of morbidity and mortality. Dietary interventions, particularly low-glycemic index (GI) foods, play a crucial role in diabetes management (Source).

Unripe plantain (Musa paradisiaca), a staple food in many tropical regions, has high resistant starch, fiber, and low sugar content, making it ideal for diabetic patients (Egwim et al., 2020). This study aims to evaluate the utilization of unripe plantain and its flour in preparing swallow and pottage as dietary interventions for diabetes management. Management is a cornerstone in diabetes care, carbohydrates being the primary source of glucose, requiring careful selection in diabetic diets to ensure optimal blood sugar control. Low-glycemic index (GI) foods, which release glucose slowly into the blood stream, are particularly recommended for diabetic individuals (Adeleke & Alamu, 2021). Unripe plantain (Musa paradisiaca), a dietary staple in tropical regions, has gained attention as a functional food with potential benefit for managing diabetes. Unlike ripe plantain, unripe plantain contains high levels of resistant starch and dietary fiber, both of which contribute to its low GI. Additionally, unripe plantain is rich in micronutrients such as potassium, magnesium, and antioxidants, making it an option for individuals with diabetes.

Traditional African diets, including swallow and pottage, are often prepared from carbohydrate-rich staples like yam, cassava, and maize. These staples, while culturally significant, have high glycemic indices, which can exacerbate blood sugar spikes in diabetic individuals (Chukwu et al., 2019). Substituting these staples with unripe plantain or its flour offers a promising alternative for diabetes management while retaining cultural dietary preferences.

Unripe plantain (Musa paradisiaca), a tropical staple, is emerging as a functional food with significant potential in managing diabetes. Unlike its ripe counterpart, unripe plantain has a low sugar content and is rich in resistant starch and dietary fiber, which slow the digestion and absorption of carbohydrates, leading to improved glycemic control (Adeleke & Alamu, 2021). Additionally, unripe plantain contains essential micronutrients such as potassium, magnesium, and antioxidants, which support overall health and may reduce the risk of diabetes-related complications.

Traditional African diets commonly include carbohydrate-based staples (like yam, cassava, and maize), often prepared into swallow (a smooth, dough-like dish) or pottage (a boiled and seasoned dish) (Egwim et al., 2020). These staples, however, have high glycemic indices, making them less suitable for diabetic individuals. Substituting these traditional staples with unripe plantain and its flour offers a culturally acceptable alternative that aligns with dietary recommendations for diabetes management. Swallow made from unripe plantain flour and pottage prepared with unripe plantain could provide diabetic patients with nutritious and low-glycemic options while preserving their culinary traditions.

Despite its potential benefits, the use of unripe plantain in diabetes management remains under explored. While some studies have highlighted its low glycemic index and health benefits, there is limited empirical evidence on its application in traditional diets like swallow and pottage. Furthermore, there is a need to assess its acceptability among diabetic patients and to investigate incorporating unripe plantain-based meals into daily dietary practices.

This study is motivated by the growing prevalence of diabetes and the need for innovative, culturally appropriate dietary solutions. By evaluating the nutritional composition of unripe plantain and its flour, determining their glycemic properties, and assessing their acceptability among diabetic patients, this research aims to provide a scientific basis for promoting unripe plantain as a functional food in diabetes management (Chukwu et al., 2019). Additionally, it seeks to address challenges related to the production, adoption, and long-term effects of unripe plantain-based diets.

Unripe plantain holds significant promise as a dietary intervention for diabetes management. Its utilization in producing swallow and pottage not only offers a low-glycemic alternative to traditional staples but also supports cultural dietary preferences, enhancing adherence and improving health outcomes for diabetic individuals. This study contributes to the growing body of knowledge on functional foods and their role in managing chronic diseases, paving the way for more effective and sustainable dietary solutions.

This study seeks to explore the utilization of unripe plantain and unripe plantain flour in producing swallow and pottage, with an emphasis on their potential benefits for diabetic patients, by investigating their nutritional composition, glycemic properties, and acceptability. The study aims to contribute to the growing body of knowledge on functional foods for diabetes care.
1.2 
STATEMENT OF THE PROBLEM
The rising prevalence of diabetes has posed significant challenges to healthcare systems worldwide. Despite advancements in medical treatment, lifestyle and dietary interventions remain critical in managing the condition. However, many diabetic patients face difficulties adhering to dietary recommendations due to the limited availability of culturally appropriate, low-GI food options (Egwim et al., 2020). In many African countries, staple foods such as yam, cassava, and rice dominate the diet.

These foods, while affordable and readily available, often have high glycemic indexes making them unsuitable for diabetic individuals. Consequently, there is an urgent need to identify alternative staples that are not only nutritionally adequate but also culturally acceptable.

Unripe plantain has emerged as a potential candidate due to its low glycemic index, high fiber content, and rich nutrient profile. However, despite its potential benefit, its utilization remains under-explored, particularly in the context of producing traditional dishes like swallow and pottage.

Several challenges hinder the widespread adoption of unripe plantain-based diets in diabetes management. These include a lack of awareness among healthcare professionals and patients, limited availability of processed unripe plantain products, and potential variability in glycemic control and overall health outcomes in diabetic patients.

This study seeks to address these gaps by investigating the nutritional and health benefit of unripe plantain and its flour in producing a balanced and nutritious meal. It aims to provide evidence-based recommendations for incorporating unripe plantain into diabetic diets, thereby enhancing dietary options for diabetic patients.

1.3 
OBJECTIVES OF THE STUDY
1.3.1 
GENERAL OBJECTIVE 
To utilize unripe plantain flour and unripe plantain for the treatment of diabetes.

1.3.2 
SPECIFIC OBJECTIVES
i. To identify the nutritional composition of unripe plantain and the health benefits.

ii. To assess the acceptability level of dishes made from unripe plantain flour and unripe plantain.

iii. To produce variety of dishes from unripe plantain flour and unripe plantain.

1.4 
RESEARCH QUESTIONS
i. What are the nutritional composition of unripe plantain?
ii. What are the acceptability level of the respondent’s?
iii. What are the methods of processing unripe plantain flour?

1.5 
SIGNIFICANCE OF THE STUDY
i. Diabetic patients: They can benefit from the study by learning about a new and potentially effective treatment for managing their diabetes.
ii. Healthcare professionals: They can benefit from the study by learning about a new approach to treating diabetes and how to incorporate unripe plantain and unripe plantain flour into their treatment plans.
iii. Nutritionists and Dietitians: They can benefit from the study by learning about the nutritional benefits of unripe plantain and unripe plantain flour, and how to incorporate them into healthy diets.

iv. Researchers and Scientists: They can benefit from the study by learning about potential health benefit of unripe plantain and unripe plantain flour and how to further research and develop these products.

v. People with pre-Diabetes: They can benefit from the study by learning about a new and potentially effective way to prevent the onset of diabetes.

1.6 
SCOPE OF THE STUDY
This study focuses on the processing of unripe plantain flour and production of dishes from unripe plantain.

1.6 LIMITATION OF THE STUDY
i. Limited geographical scope: The study may be conducted in a specific geographical location, which can limit the applicability of the results to other regions or countries.
ii. Lack of standardization: The study may not standardize the preparation and administration of unripe plantain and unripe plantain flour, which can affect the consistency and reliability of the results.
iii. Limited funding: The study may have limited funding, which can limit the scope and duration of the study as well as the number of participants and the quality of the measurement tools.
iv. Subjective outcomes: The study may rely on subjective outcomes such as patient-reported symptoms, which can be influenced by various factors, including patient bias and expectations.

1.8
DEFINITION OF TERMS
Unripe plantain: A type of starchy fruit that is harvested before it is fully ripe. Unripe plantain is typically green or yellowish in color and are often used in cooking and traditional medicine. A stage of plantain (Musa paradisiaca) before ripening, characterized by its green peel, low sugar content, and high resistant starch.
Unripe plantain flour: A type of flour made from unripe plantains that have been dried and ground into a fine powder. Unripe plantain flour is often used as a thickening agent or as an ingredient in baked goods.
Diabetes: A chronic medical condition characterized by high levels of glucose (sugar) in the blood. Diabetes can be caused by various factors, including genetics, obesity, and lifestyle.
Pottage: A traditional dish made by boiling plantain or other ingredients with spices, vegetables, and sometimes protein sources.
Glycemic Index (GI): A measure of how quickly a particular food raises blood sugar levels. Foods with a high glycemic index, such as white bread and sugary snacks, can cause a rapid spike in blood sugar levels.
Insulin: A hormone produced by the pancreas that helps to regulate blood sugar levels by facilitating the uptake of glucose by cells.
Nutritional Properties: The nutritional content of a food, including its carbohydrate, protein, fat, fiber, and vitamin content.
Food processing: The transformation of raw ingredients into a finished product such as flour, test is safe for human consumption.

CHAPTER TWO
LITERATURE REVIEW
2.1 
INTRODUCTION 
This chapter reviews existing literature on the utilization of unripe plantain flour and unripe plantain in the management of diabetes, with a focus on its nutritional composition, health benefits, and application in hospitality management. It explores various studies, theories, and practices related to dietary interventions for diabetic patients, emphasizing the role of unripe plantain in blood sugar regulation and meal preparation.

2.2 
CONCEPT OF DIABETES AND DIETARY MANAGEMENT
2.2.1
DEFINITION AND TYPES OF DIABETES 
Diabetes Mellitus (DM) is a chronic disorder characterized by hyperglycemia due to defects in insulin secretion, insulin action, or both. It is a global health concern, with its prevalence rising rapidly in both developed and developing countries. Unripe plantain (Musa paradisiaca) is one such functional food that has been traditionally used in various cultures for its potential health benefits, particularly in managing blood glucose levels. The condition arises due to either inadequate insulin production or the body's inability to effectively use insulin. Insulin is a hormone produced by the pancreas that regulates blood sugar levels; without proper insulin function, glucose accumulates in the bloodstream, leading to various complications (World Health Organization, 2020).

Unripe plantain are rich in dietary fiber, vitamins (such as vitamin C and B6), minerals (including potassium and magnesium), and possess a lower glycemic index compared to their ripe counterparts. The high fiber content contributes to slower digestion and a more gradual release of glucose into the bloodstream, which is beneficial for blood sugar control in diabetic (American Diabetes Association, 2021). The major types include:

· Type 1 Diabetes: An autoimmune condition where the pancreas produces little or no insulin.

· Type 2 Diabetes: The most common form, where the body becomes resistant to insulin or does not produce enough insulin.

· Gestational Diabetes: Occurs during pregnancy and increases the risk of type 2 diabetes later in life.

2.2.2 
CAUSES OF DIABETES MELLITUS 
Diabetes mellitus is primarily caused by a combination of genetic and environmental factors. Type 1 diabetes is an autoimmune condition where the body’s immune system attacks and destroys insulin-producing beta cells in the pancreas. This results in little to no insulin production, leading to hyperglycemia. Type 2 diabetes, which accounts for the majority of diabetes cases, is characterized by insulin resistance and relative insulin deficiency. It is often associated with obesity, physical inactivity, and poor dietary habits. Gestational diabetes occurs during pregnancy and is linked to hormonal changes that affect insulin sensitivity (American Diabetes Association, 2021).

2.2.3
SYMPTOMS OF DIABETES MELLITUS 
Common symptoms of diabetes include polyuria (frequent urination), polydipsia (excessive thirst), polyphagia (increased hunger), unexplained weight loss, fatigue, blurred vision, and slow-healing wounds. If left untreated, diabetes can lead to severe complications such as cardiovascular disease, neuropathy, nephropathy, and retinopathy (World Health Organization, 2020).
2.2.4 
DIETARY MANAGEMENT OF DIABETES MELLITUS 
Dietary management is a cornerstone of diabetes care. The primary goal is to maintain blood glucose levels within the target range, prevent complications, and improve overall health. A balanced diet rich in fiber, low in refined sugars, and with a low glycemic index, such as unripe plantain, is recommended. Foods with a low GI are digested and absorbed more slowly, leading to a gradual rise in blood glucose levels. This is particularly beneficial for individuals with diabetes as it helps in better glycemic control (Evert et al., 2019).

DESCRIPTION OF UNRIPE PLANTAIN 
Unripe plantain is the green, firm, and starchy stage of the plantain fruit (Musa paradisiaca), which belongs to the banana family. Unlike ripe plantains, which are sweet and soft, unripe plantains have a neutral to slightly bitter taste and are rich in complex carbohydrates, fiber, and essential nutrients.

CHARACTERISTICS OF UNRIPE PLANTAIN:
· Color: Green skin

· Texture: Firm and starchy

· Taste: Slightly bitter, mild, and not sweet

· Nutritional Value: High in fiber, potassium, magnesium, and vitamin B6

· Culinary uses: Boiled, roasted, fried, processed into flour or mashed

NUTRITIONAL BENEFITS:
· Supports digestion (High fiber content)

· Regulates blood sugar (Low glycemic index)

· Boosts energy (Rich in complex carbohydrates)

· Supports heart health (High potassium)

NUTRITIONAL COMPOSITION (PER 100G):
· Calories: 122 kcal

· Carbohydrates: 31.9g (mostly complex starch)

· Dietary fiber: 2.3g

· Protein: 1.3g

· Fat: 0.2g

· Potassium: 419mg

· Magnesium: 32mg

· Vitamin C: 18.4mg

· Vitamin B6: 0.3mg

Unripe plantain is a nutrient-dense, fiber-rich food with numerous health benefits, particularly for blood sugar control, digestion, and heart health. Its versatility makes it a valuable addition to various diets, whether boiled, roasted, or processed into flour. It remains a healthy and delicious staple food in many cultures.

2.2.5
NUTRITIONAL CONTENT OF UNRIPE PLANTAIN 
Unripe plantain is a rich source of complex carbohydrates, dietary fiber, vitamins, and minerals. It contains resistant starch which is not digested in the small intestine, but fermented in the colon, producing short-chain fatty acids that have beneficial effects on gut health. Unripe plantain is also low in fat and protein but provides essential nutrients such as potassium, magnesium, and Vitamin C (Adeniyi et al., 2016). Below is its approximate nutritional profile per 100 grams of raw unripe plantain:
MACRONUTRIENTS:
· Calories: 122 kcal

· Carbohydrates: 31.9g

· Dietary fiber: 2.3g

· Sugars: 14.8g

· Protein: 1.3g

· Fat: 0.2g

VITAMINS:
· Vitamin A: 112 IU

· Vitamin C: 18.4mg (Antioxidant, boosts immunity)

· Vitamin B6 (Pyridoxine): 0.3mg (Important for metabolism and brain function)

MINERALS:
· Potassium: 419mg (Supports heart and muscle function)

· Magnesium: 37mg (Aids in nerve and muscle function)

HEALTH BENEFIT OF UNRIPE PLANTAIN
· Regulate Blood Sugar: Due to its low glycemic index and high fiber content.

· Aids digestion: Fiber promotes gut health and prevents constipation.

· Supports heart health: Potassium helps regulate blood pressure.

· Good for weight management: Satiety with minimal fat content.

2.6
NUTRITIONAL COMPOSITION OF UNRIPE PLANTAIN FLOUR 
Unripe plantain flour is made by drying and milling unripe plantain. It retains most of the nutritional properties of fresh unripe plantain, including its high fiber and resistant starch content. The flour is also a good source of antioxidants, which help in reducing oxidative stress associated with diabetes (Oluwole et al., 2017).

The glycemic index is a measure of how quickly a food raises blood glucose levels. Foods with a low GI (55 or less) are digested and absorbed more slowly, leading to a gradual rise in blood glucose levels. Unripe plantain has a low GI, making it a suitable food for individuals with diabetes (Eleazu et al., 2023). Glycemic load takes into account both the GI and the amount of carbohydrates in a serving of food. It provides a more accurate measure of the impact of food on blood glucose levels. Unripe plantain has a low GL, which further supports its role in diabetes management (Brand-Miller et al., 2023).

MACRONUTRIENT PERCENTAGE COMPOSITION (PER 100G OF UNRIPE PLANTAIN FLOUR):
· Carbohydrates: ~78-82%

· Protein: ~4-6%

· Fats: ~1-2%

· Fiber: ~8-12%

· Moisture Content: ~5-10%

MICRONUTRIENT CONTRIBUTION (PER 100G):
· Potassium: ~12-15% of daily requirement

· Magnesium: ~10% of daily requirement

· Iron: ~4-6% of daily requirement

· Vitamin C: Reduced significantly due to drying.

Since plantain flour is denser than fresh plantain, it has higher carbohydrate and fiber content but retains a similar protein and fat composition.

2.2.7 
UNRIPE PLANTAIN MANAGEMENT OF DIABETES: SCIENTIFIC EVIDENCE 
Several animal studies have demonstrated the hypoglycemic effect of unripe plantain. For instance, a study by Eleazu et al. (2023) found that feeding diabetic rats with unripe plantain significantly reduced blood glucose levels. The study attributed this effect to the high fiber and resistant starch content of unripe plantain, which slows down carbohydrate digestion and absorption. Human studies have also shown promising results. A study by Okafor et al. (2025) found that consuming unripe plantain-based meals led to a significant reduction in post-prandial blood glucose levels in individuals with type 2 diabetes. The study concluded that unripe plantain could be a valuable dietary intervention for diabetes management.

2.2.8
PRODUCTION AND HARVESTING OF UNRIPE PLANTAIN FLOUR
The production of unripe plantain flour begins with the harvesting of unripe plantains. The plantains are selected based on their maturity, with preference given to those that are fully grown but still green.

2.2.9 
PROCESSING METHODS OF UNRIPE PLANTAIN FLOUR
The processing of unripe plantain flour involves several steps including washing, peeling, slicing, drying, and milling. The sun drying process is crucial as it affects the nutritional quality and shelf life of the flour. Sun drying and oven drying are the most common methods used (Adeniyi et al., 2020).

1.
TRADITIONAL PREPARATION 
In many African cultures, unripe plantain is traditionally prepared as a swallow or pottage. Swallow is a thick dough-like food that is eaten with soups, while both preparations are rich in fiber and have a low GI, making them suitable for individuals with diabetes (Oluwole et al., 2019).

2
MODERN PREPARATION 
Modern preparation methods have introduced new ways of incorporating unripe plantain flour into the diet. These include the use of unripe plantain flour in baking as a thickener in soups and sauces and as a base for gluten-free products. These modern preparations retain the nutritional benefits of unripe plantain while offering convenience and versatility (Adeniyi et al., 2020).

2.2.10 
IMPACT OF UNRIPE PLANTAIN-BASED DIETS ON BLOOD GLUCOSE CONTROL
1.
SHORT-TERM EFFECTS 
Short-term studies have shown that consuming unripe plantain-based meals can lead to a significant reduction in post-prandial blood glucose levels. This is attributed to the high fiber and resistant starch content, which slows down carbohydrate digestion and absorption (Okafor et al., 2019).

2.
LONG-TERM EFFECTS 
Long-term consumption of unripe plantain-based diets has been associated with improved glycemic control, reduced insulin resistance, and better overall metabolic health. These effects are likely due to the cumulative benefit of a low GI, high-fiber diet (Eleazu et al., 2023).

2.2.11 
CULTURAL AND SOCIOECONOMIC ASPECTS OF UNRIPE PLANTAIN CONSUMPTION
· Cultural Significance Unripe plantain holds cultural significance in many African and Caribbean cultures. It is often used in traditional dishes and is considered a staple food in many households. Its use in diabetes management is also rooted in traditional medicine, where it has been used for centuries to treat various ailments (Oluwole et al., 2019).

· Socioeconomic Impact The production and consumption of unripe plantain have significant socioeconomic implications. It provides a source of income for farmers and food processors, particularly in rural areas. Additionally, its affordability and availability make it an accessible dietary option for low-income populations (Adeniyi et al., 2022).

2.2.12 
POTENTIAL LIMITATIONS AND CHALLENGES IN CONSUMPTION
· Limited Awareness One of the main challenges in the consumption of unripe plantain for diabetes management is the limited awareness of its benefits. Many individuals are unaware of its low GI and high fiber content, which makes it a suitable food for diabetes management (Okafor et al., 2020).

· Processing and Storage Issues The processing and storage of unripe plantain flour can also pose challenges. Improper drying and storage can lead to spoilage and loss of nutritional quality. Additionally, the lack of standardized processing methods can result in variations in the quality of the flour (Okafor et al., 2021).

2.3 
THEORETICAL FRAMEWORK 
The theoretical framework provides a foundation for understanding how unripe plantain and its flour can be utilized in the production of swallow and pottage for the treatment of diabetes. Several theories are relevant to this study, including nutritional theories, dietary behavior models, and glycemic control frameworks.

2.3.1
GLYCEMIC INDEX AND LOAD THEORY 
The Glycemic Index (GI) and Glycemic Load (GL) Theory is fundamental in understanding the effects of carbohydrate-containing food on blood glucose levels. This theory suggests that foods with a lower GI cause a slower and more gradual rise in blood sugar, which is beneficial for individuals with diabetes (Jenkins et al., 2021).

APPLICATION TO STUDY 
Unripe plantain and its flour have a relatively low GI due to their high resistant starch content, making them suitable for diabetes management (Coladunmoye et al., 2023).

MEDICINAL VALUE OF UNRIPE PLANTAIN 
Unripe plantains are a staple in various cuisines and offer a range of medicinal benefits due to their rich nutritional profile.

HEALTH ADVANTAGES OF UNRIPE PLANTAIN
1. Diabetes Management: Unripe plantains have a low glycemic index, meaning they release glucose slowly into the bloodstream. This property helps in regulating blood sugar levels, making them beneficial for individuals with diabetes (American Health Benefits).

2. Heart Health: Rich in potassium, unripe plantains contribute to maintaining healthy blood pressure levels.

3. Digestive Health: The high dietary fiber in unripe plantains promotes regular bowel movements, preventing constipation and supporting a healthy digestive system.

4. Bone Strength: Containing essential minerals like calcium and phosphorus, unripe plantains contribute to the development and maintenance of strong bones and teeth.

5. Ulcer Prevention: Compounds in unripe plantains have been shown to promote the growth of the stomach lining, offering protection against ulcers by reducing acidity and irritation.

6. Brain Function: The presence of serotonin in unripe plantains can positively influence mood and cognitive function, supporting mental well-being.

7. Immune Support: Vitamins A, B6, and C present in unripe plantains enhance the immune system, aiding the body in combating infections and illnesses.

8. Sexual Health: Nutrients in unripe plantains are believed to boost libido and improve sexual performance, contributing to overall reproductive health.

9. Anemia Prevention: The iron content in unripe plantains supports the production of red blood cells, helping to prevent anemia and related symptoms.

10. Weight Management: Low in fat and high in complex carbohydrates and fiber, unripe plantains provide a feeling of fullness, which can aid in weight control by reducing overall calorie intake.

CHAPTER THREE 
RESEARCH METHODOLOGY
3.0 
INTRODUCTION 
This chapter presents the methodology used in examining the utilization of unripe plantain flour and unripe plantain for diabetes management in the hospitality industry. The study focuses on how these food products can be incorporated into diabetic meal plans, considering their nutritional benefits and acceptability among diabetic patients, nutritionists, and hospitality professionals. The methodology includes research design, target population, sampling techniques, sample size, research instruments, measurement of variables, data collection, used to evaluate the effectiveness of unripe plantain-based meals for diabetic patients.

3.1 
RESEARCH DESIGN 
According to James (2020), research design is the framework of research methods and techniques chosen by a researcher to conduct a study. It is a procedural plan for collection and analysis of data necessary to assist in the current problems in a way that the cost of obtaining various levels of accuracy and expected value of the information association with such level is maximum.

It also an outline test serves as a useful guide to research in effect to gather for the study. This research design is mainly for distribution of sensory evaluation. The researcher will utilize or research present the materials and the methods adopted in experimenting the research topic. The researcher will be presenting the ingredient needed in the utilization of unripe plantain and unripe plantain flour for the production of swallow and pottage in the treatment of diabetics.

3.2
STUDY AREA 
Study areas are geographic boundaries created in business analysis to define the extent of your analysis. They are typically created when starting a project to ensure that your data is confined to a specific area. The study area of this study is Kwara state polytechnic located in more local government, Ilorin Kwara state Nigeria.

3.3 
SAMPLING TECHNIQUES 
Sampling techniques is the method used by researcher to select individuals or units from a target population to participate in a study. Sampling techniques help researchers choose a representative subset that provides reliable insight. The researcher will use simple random sampling for this study. Simple Random Sampling Application is ideal for studies aiming to generalize findings to a large population, each individual selected, reducing selection bias.

3.4 
TARGET POPULATION 
Target population refers to the entire group of individuals or entities that a researcher intend to study or draw conclusions about. It includes all individuals with a shared common characteristic relevant to the study. The target population for this study consist of both staff and students of the department of hospitality management, accountancy department, public administration of Kwara state polytechnic Ilorin that help in tasting of unripe plantain flour and unripe plantain in the production of swallow and pottage.

3.5 
SAMPLE SIZE 
The sample size is defined as the number of observation used for determining the estimation of a given population. The size of the sample has been drawn from the population. Sample is the process of selection of a subset of individuals from the population.

To estimate the characteristics of the whole population. The number of entities in a subset of a population to selected for analysis the required sample size for this study shall be derived using the Taro Yamane (2022) formula as stated below:

Formula N 
= 
N   M 
      1+N(e)² +N(e)²
Where:

· N = Desired Sample Size

· M = Population Size

· E = Margin error

For the purpose of this research study the margin of error is taken to be 5%. From the total population of M = 57, E is implies the E = 0.05. Using the Yamane formula substituting into the formula, the sample technique for the research is computed below as:

N = 57 / [1+57(0.05)²]
N = 57 / 1+0.1425
N = 57 / 1.1425
N ≈ 49.89
N = 50
This implies that a sample size of 50 will be required in this study to achieve a 95% precision from utilizing data collected from the sample.

3.6
RESEARCH INSTRUMENT 
A research instrument is a tool or device used to collect, measured, record and analyze data in a research study Research instruments can be tests, surveys, scales or even checklists. The research instrument used for this research study is sensory evaluation. Questionnaires were prepared by the researcher and administered to the respondents together with products made from unripe plantain for treatment of diabetes.

3.7 
DATA COLLECTION 
Data collection method refers to the systematic process of gathering information from various sources to answer research questions, test hypotheses or evaluation outcomes. The process of gathering and data collection as data gathering is the process of established measuring information on targeted variables in an established system, which then enables one to answer relevant questions and evaluation by taste, appearance, aroma, color will be used to collect necessary information from the respondents after testing the prepared dishes.

3.8
ETHICAL CONSIDERATION 
The material used for this project were purchased from Oja Oba market at Gambari, Ilorin Kwara state.

(1) PROCESSING UNRIPE PLANTAIN INTO UNRIPE PLANTAIN FLOUR: MATERIALS AND METHODS
MATERIAL 
Unripe fresh plantain

METHOD (ONE)
FLOW CHART FOR PROCESSING UNRIPE PLANTAIN INTO UNRIPE PLANTAIN FLOUR:
· Buy unripe plantain at Oja Oba market

· Wash unripe plantain

· Slice thinly

· Sun dry the sliced unripe plantain

· Grind into fine powder

· Sieve to remove shaft

· Package in airtight container

· Unripe plantain flour ready

MATERIAL
· Unripe plantain

EQUIPMENT
· Sharp knife

· Tray or clean surface for drying

· Sieve

· Airtight container for storage

METHOD OF PROCESSING UNRIPE PLANTAIN INTO FLOUR:
1. Peel the unripe plantain

2. Slice the unripe plantain thinly

3. Sun dry: Spread the slices on a clean tray and place them in direct sunlight

4. Grind into fine powder

5. Sieve to remove shaft

6. Store in an airtight container in a cool dry place

SAMPLE A 
UNRIPE PLANTAIN PORRIDGE 
RECIPE AND METHOD
Recipe



Quantity


Unripe plantain flour

1 cup

Water



1/2 cup
Honey



1 Tablespoon
Coconut Milk


2 table spoon

METHOD OF UNRIPE PLANTAIN PORRIDGE
1. In a bowl, mix plantain flour with cold water to form a smooth slurry (no lump)

2. Heat water separately until it begins to boil

3. Pour boiling water into the slurry slowly while stirring continuously

4. Place the mixture back on low heat and stir until thick and smooth

5. Add honey and coconut milk

6. Serve warm like traditional pap (ogi)

SAMPLE B
UNRIPE PLANTAIN FLOUR SWALLOW (AMALA)
Recipe




Quantity
Unripe plantain flour


1 cup
Water




2½ cup
METHOD OF UNRIPE PLANTAIN SWALLOW
1. Boil water in a pot, bring about 2 cups of water to a boil

2. Reduce the heat to medium; slowly add the unripe plantain flour while stirring continuously with a wooden spatula (turner) to avoid lumps

3. Stir and turn continuously until the mixture thickens into a smooth stretch dough; add a little more hot water if it gets too thick

4. Mold into ball and serve with your soup

OKRO SOUP (WITH MEAT)
Recipe



Quantity
Fresh okra


2 cups
Meat (cow meat)

1-2 cups
Palm oil


¼ cup
Scotch bonnet pepper

2 pieces
Onion



1 small
Maggi 



2
Salt



to taste
Locust beans


1 teaspoon

Meat stock or water

1 cup

METHOD
1. Season the meat with salt, onion, and seasoning cubes, cook until tender, reserve the stock.

2. In another pot, heat palm oil, add chopped onions, stir and add blended pepper, stir-fry for 2-3 minutes.

3. Add the cooked meat, let it simmer for about 5 minutes.

4. Add the cooked meat and any additional patties, stir together for a few more minutes.

5. Stir in the chopped okra and allow to cook for 3-5 minutes.

6. Stir frequently to achieve the "draw" texture.

7. Taste and add more salt or seasoning if needed; cook until okra is just soft but not overcooked.
8. Dish the plantain swallow into portions and serve with a generous scoop of the okra soup and meat.
SAMPLE C. 
RECIPES (CASSAVA PLANTAIN FLOUR PANCAKES)
Recipe




Quantity
Cassava flour



1 cup
Unripe plantain flour


1 cup
Egg




2
Milk




1/2 cup
Water




1/2 cup
Vegetable oil



2 tablespoons
Baking powder


1 teaspoon
Sugar




1 tablespoon
Salt




a pinch
Spice (nutmeg)


1/2 teaspoon

METHOD OF UNRIPE PLANTAIN FLOUR PANCAKES
1. In a bowl, combine the unripe plantain flour, baking powder, salt and spices (if using)

2. In another bowl, beat the eggs then add the milk, water, sugar and mix well

3. Pour the wet mixture into the dry mixture slowly

4. Whisk together until you get a smooth batter (slightly thicker than normal pancake batter)

5. If it’s too thick, add a little more water or milk to loosen it

6. Let it sit for about 5 minutes (this helps soften the flour and make the pancakes fluffier)

7. Heat a pan over medium heat

8. Add a tiny bit of oil to coat the pan

9. Scoop some batter (about ¼ cup) into the pan and spread it gently

10. Cook for about 1-2 minutes until you see bubbles on the surface and edges look set

11. Flip carefully and cook the other side for another 1-2 minutes

12. Continue until all the batter is used up
13. Serve with honey or stew
METHOD TWO (2)
FLOW CHART FOR PROCESSING UNRIPE PLANTAIN INTO UNRIPE PLANTAIN FLOUR
Buy unripe plantain at Oja Oba market
Wash unripe plantain
Slice thinly
Sun dry the sliced unripe plantain
Grind into fine powder
Sieve to remove shaft
Package in airtight container
Unripe plantain flour ready

MATERIALS
· Fresh unripe plantains

· Clean water

EQUIPMENTS
· Blender

· Pot

· Wooden spatula / Turning stick

· Knife

· Gas

· Sieve

Recipe




Quantity
Unripe plantain


3 medium sized

Water




As needed for blending and cooking
METHOD OF UNRIPE PLANTAIN PASTE
1. Peel the green plantains carefully

2. Cut them into small cubes for easy blending

3. Put the chopped plantains into a blender

4. Add small quantity of water, just enough to help blend into a smooth thick paste

5. Pour the thick plantain paste into a clean pot

6. Start cooking on low to medium heat

7. Stir continuously with your turning stick as it starts to thicken

8. Keep stirring to avoid lumps as you’re making amala

9. As the heat builds, the paste will become thicker, stretch and firmer
10. If it becomes too hard, sprinkle a little hot water, cover for 1-2 minutes then stir again

11. Cook and turn until it looks elastic, lump-free and well-cooked, stir
12. Once smooth and stretchy, remove from heat

13. Mold into balls and wrap in nylon or serve directly

RECIPE OF EGUSI SOUP WITH SMOKED FISH
Recipe



Quantity
Ground Egusi


1 cup

Palm oil


¼ cup

Smoked fish


2-3 pieces

Meat



2 pieces (optional)

Crayfish


1 table spoon

Scotch bonnet peppers
2-3
pieces

Onion



1 small

Salt



to taste

Locust beans


1 tea spoon

Vegetables (Ugwu)

1 handful

Water



1 cup
METHOD
1. Mix the ground egusi with a little water to form a thick paste, set aside

2. In a pot, heat palm oil, add the blended onion and pepper, fry for about 2-3 minutes

3. Scoop in the egusi paste in small lumps, allow it to fry without stirring for a few minutes to form curds

4. Stir gently and cook for 5-7 minutes, adding a bit of water as needed

5. Add smoked fish, crayfish, seasoning cubes and stir gently

6. Add vegetables, stir and cook for another 5-10 minutes on medium heat

7. Simmer for 3 minutes with chopped vegetables and let

8. Serve with unripe plantain paste (swallow)

MATERIALS OF UNRIPE PLANTAIN POTTAGE
· Unripe plantain

· Palm oil

· Onion

· Scotch bonnet pepper (Catarodo)

· Tomato

· Ground crayfish

· Seasoning cubes

· Salt

· Water

· Leafy vegetables

EQUIPMENT
· Pot

· Tray

· Chopping board

· Spatula

· Bowl

· Gas
· Blender
RECIPE AND METHOD
Recipe



Quantity
Unripe plantain

3 medium finger

Palm oil


3 table spoons

Onion



1 medium bulb

Fresh pepper


2 scotch bonnets

Tomato


1 medium

Ground crayfish

2 table spoons

Seasoning cubes

2 

Salt



to taste

Vegetables


1 handful (sliced)

Water



2 cups
METHOD
1. Peel the unripe plantains and cut them into cubes

2. Blend the pepper, onion, tomato and crayfish roughly together

3. Wash and slice your vegetables

4. Put the plantain cubes into a pot

5. Add enough water to cover the plantains

6. Add the blended pepper mixture

7. Add seasoning cubes and salt

8. Start cooking on medium heat

9. After about 10-15 minutes when the plantain starts softening, pour in the palm oil

10. Stir gently to combine

11. Allow everything to simmer gently

12. As the plantains cook, some pieces will break down naturally thickening the sauce (this gives it that pottage texture)

13. You can use the back of a spoon to mash a few plantain pieces if you want it thicker

14. When the pottage is thick and plantains are soft, stir in the sliced vegetables

15. Taste and adjust seasoning if needed

16. Allow to simmer for about 2-3 minutes

17. Remove from heat and serve hot

CHAPTER FOUR
DATA ANALYSIS AND PRESENTATION
4.1
ANALYSIS OF DATA PRESENTATION AND DISCUSSION
This chapter comprises the results obtained from all test experimental and statistical analysis. The experimental results could be termed as being quantitative. The researcher employs the statistical tool called pictorial presentation and exhibition of the result of the experiment and the acceptance and product helps us to validate two varying acceptance of the null hypothesis.

4.2
SENSORIAL EVALUATION OF SOME DISHES USING UNRIPE PLANTAIN
SECTION A:
TABLE 1:
GENDER OF THE RESPONDENTS
	Sex
	No. of Respondents
	Percentage (%)
	Cumulative %

	Male
	21
	42
	42

	Female
	29
	58
	100

	Total
	50
	100%
	100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the table above, it could be observed that 58% of the respondents are males while 42% are female. This shows that there are more male respondents than female. The significant of this study shows that there are more male respondents than the female.
TABLE 2: 
AGE RANGE OF THE RESPONDENTS
	Age
	No. of Respondents
	Percentage (%)
	Cumulative %

	16-25
	28
	56
	56

	26-45
	22
	44
	44

	46 and above
	-
	-
	-

	Total
	50
	100%
	100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the table above, it could be observed that 16-25 years are 28 respondents representing 56%, 26-45 years are 22 respondents representing 44%. The significant of this study shows that there are more 16-25 years respondents than 26-45 years.
TABLE 3: EDUCATIONAL BACKGROUND OF RESPONDENTS
	Educational Background
	No. of Respondents
	Percentage (%)
	Cumulative %

	GCE/SSCE/WAEC
	5
	10
	10

	OND/NCE
	17
	34
	34

	HND/BSC/HBA
	27
	54
	54

	PHD
	1
	2
	2

	Total
	50
	100%
	100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
The above table shows that respondents representing 10% of the total respondents are GCE SSCE/WAEC holders, respondents representing 34% are OND/NCE holders while 1 respondent representing 2% are PHD holders. The significant of this study shows that there are more HND/BSC/HBA respondents.

TABLE 4: MARITAL STATUS
	Marital Status
	No. of Respondents
	Percentage (%)
	Cumulative %

	Single
	31
	62
	62

	Married
	17
	34
	96

	Others
	2
	4
	100

	Total
	50
	100%
	100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the table above, it could be observed that 31 respondents representing 62% of the total respondents are single while 17 respondents of 34% are married, 2 respondents representing 4% are others.

The significant of this study shows that there are more single respondents than married.
TABLE 5: NATIONALITY
	Nationality
	No. of Respondents
	Percentage (%)
	Cumulative %

	Nigerians
	50
	100
	100

	Others
	-
	-
	-

	Total
	50
	100%
	100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
The above table shows that all the respondents representing 100% are Nigerians. This shows that only Nigerians were used to carry out this research. The significant of this study shows that all the respondents are Nigerian.

SECTION B:
TABLE 6: RESEARCH BASED RESPONSES FROM RESPONDENT OF AMALA (SWALLOW) FROM UNRIPE PLANTAIN FLOUR AND OKRO WITH FISH
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance %
	28

56%
	21

42%
	1

2%
	-
	-
	50
100%

	Taste %
	20
40%
	25
50%
	5
10%
	-
	-
	50
100%

	Consistency %
	21
42%
	17
34%
	12
24%
	-
	-
	50
100%

	Texture %
	22
44%
	15
30%
	11
22%
	2
4
	-
	50
100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the about table, 28 respondents representing 56% of the total respondents rated the appearance of this very good also 4 respondents representing 9% choose good. No respondents choose poor and fair as appearance of the dish.

From the above table, 20 respondents representing 40% of the total respondents rated the taste of dish as excellent, 25 respondents representing 50% rated the taste of dish very good, also 5 respondents representing 10% choose good. No respondent choose poor and fair as taste of the dish.

From the above table, 21 respondents representing 42% of the total respondents rated the consistency of dish excellent, 17 respondents representing 34% rated the consistency of dish very good, also 12 respondents representing 24% choose good. No respondent choose fair and poor as consistency of the dish.

From the above table, 22 respondents representing 44% of the total respondents rated the Texture of the dish excellent, while the remaining 2 respondents representing 4% choose fair. No respondent choose poor Texture of the dish.

The significant of this study shows that there are more appearance respondents.

TABLE 7: RESEARCH BASED RESPONSES FROM THE RESPONDENT PORRIDGE FROM UNRIPE PLANTAIN FLOUR
	Variable
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance %
	29
58%
	11
22%
	10
20%
	-
	-
	50
100%

	Taste %
	14
28%
	28
56%
	8
16%
	-
	-
	50
100%

	Consistency %
	20
40%
	19
38%
	11
22%
	-
	-
	50
100%

	Texture %
	20
40%
	16
32%
	12
24%
	2
4%
	-
	50
100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the above table, 29 respondents representing 58% of the total respondents rated the appearance of the dish excellent, 11 respondents representing 22% rated the dish very good, also 10 respondents representing 20% choose good. No respondents choose poor and fair as appearance of the dish.

From the above table, 14 respondents representing 28% of the total respondents rated the taste of dish excellent, 23 respondents representing 46% rated the taste of dish very good, also 3 respondents representing 6% choose good. No respondents choose poor and fair as taste of the dish.

From the above table, 20 respondents representing 40% of the total respondents rated the consistency of dish excellent, 19 respondents representing 38% rated the consistency of dish very good, also 11 respondents representing 22% choose good. No respondents choose poor and fair as consistency of the dish.

From the above table, 20 respondents representing 40% of the total respondents rated the Texture of the dish excellent, 16 respondents representing 32% rated the Texture of dish very good, also 12 respondents representing 24% choose good while the remaining 2 respondents representing 4% choose fair. No respondent choose poor as Texture of the dish.

The significant of this study shows that there are more appearance respondents.

TABLE 8: RESEARCH BASED RESPONSES FROM THE RESPONDENT PANCAKE FROM UNRIPE PLANTAIN FLOUR
	Variable
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance %
	30
60%
	10
20%
	10
20%
	-
	-
	50
100%

	Taste %
	18
36%
	24
48%
	6
12%
	-
	-
	50
100%

	Consistency %
	16
32%
	24
48%
	10
20%
	-
	-
	50
100%

	Texture %
	15
30%
	25
50%
	10
20%
	-
	-
	50
100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the above table, 30 respondents representing 60% of the total respondents rated the appearance of the dish excellent, 10 respondents representing 20% rated the appearance of the dish very good, also 10 respondents representing 20% choose good. No respondents choose poor and fair as appearance of the dish.

From the table above, 18 respondents representing 36% of the total respondents rated the taste of dish excellent, 22 respondents representing 44% rated the taste of dish very good, also 6 respondents representing 12% choose good. No respondents choose poor and fair as taste of the dish.

From the above table, 16 respondents representing 32% of the total respondents rated the consistency of dish excellent, 20 respondents representing 40% rated the consistency of dish very good, also 12 respondents representing 24% choose good while the remaining 2 respondents representing 4% choose fair. No respondents choose poor as consistency of the dish.

From the above table, 15 respondents representing 30% of the total respondents rated the Texture of dish excellent, 25 respondents representing 50% rated the Texture of dish very good, also 10 respondents representing 20% choose good. No respondents choose poor and fair as Texture of the dish.

The significant of this study shows that there are more appearance respondents.

TABLE 9: RESEARCH BASED RESPONSE FROM THE RESPONDENT POTTAGE FROM UNRIPE PLANTAIN.
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance %
	15
30%
	20
40%
	10
20%
	5
10%
	-
	50
100%

	Taste %
	18
36%
	15
30%
	12
24%
	-
	3
6%
	50
100%

	Consistency %
	20
40%
	15
30%
	12
24%
	-
	3
6%
	50
100%

	Texture %
	19
38%
	20
40%
	11
22%
	-
	-
	50
100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the above table, 15 respondents representing 30% of the total respondents rated the appearance of the dish excellent, 25 respondents representing 50% rated the appearance of the dish very good, also 10 respondents representing 20% choose good. No respondents choose poor as the appearance of the dish. The significant of this result shows that appearance respondents.
From the about table, 18 respondents representing 36% of the total respondents rated the taste of dish excellent, 15 respondents representing 30% rated the taste of dish very good, also 10 respondents representing 20% choose good while remaining 2 respondents representing 4% choose fair. No respondents choose poor as taste of the dish.

From the above table, 20 respondents representing 40% of the total respondents rated the consistency of dish excellent, 15 respondents representing 30% rated the consistency of dish very good, also 12 respondents representing 24% choose good while 3 respondents representing 6% choose fair. No respondents choose poor as consistency of the dish.

From the above table, 19 respondents representing 38% of the total respondents rated the Texture of dish excellent, 20 respondents representing 40% rated the Texture of dish very good, also 11 respondents representing 22% choose good. No respondents choose poor and fair as Texture of the dish.

The significant of this result shows that appearance respondents.
TABLE 10: RESEARCH BASED RESPONSES FROM RESPONDENT OF PASTE (SWALLOW) FROM UNRIPE PLANTAIN AND EGUSI SOUP WITH MEAT.
	Variable
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance %
	38
76%
	8
16%
	4
8%
	-
	-
	50
100%

	Taste %
	14
28%
	20
40%
	6
12%
	-
	-
	50
100%

	Consistency %
	16
32%
	24
48%
	10
20%
	-
	-
	50
100%

	Texture %
	15
30%
	15
30%
	20
40%
	-
	-
	50
100%


SOURCE: RESEARCH FIELD SURVEY, 2025.
From the above table, 38 respondents representing 76% of the total respondents rated the appearance of the dish excellent, 8 respondents representing 16% rated the appearance of the dish very good, also 4 respondents representing 8% choose good. No respondents choose poor and fair as appearance of the dish.

From the above table, 14 respondents representing 28% of the total respondents rated the taste of dish excellent, 30 respondents representing 60% rated the taste of dish very good, also 6 respondents representing 12% choose good. No respondents choose poor and fair as taste of the dish.

From the above table, 16 respondents representing 32% of the total respondents rated the consistency of dish excellent, 20 respondents representing 40% rated the consistency of dish very good, also 14 respondents representing 28% choose good. No respondents choose poor and fair as consistency of the dish.

From the above table, 15 respondents representing 30% of the total respondents rated the Texture of dish excellent, 15 respondents representing 30% rated the Texture of dish very good, also 20 respondents representing 40% choose good. No respondents choose poor and fair as Texture of the dish.

The significant of this study shows that there are more appearance respondents
CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 
SUMMARY
This project was embarked upon to investigate the utilization of unripe plantain flour and unripe plantain within the context of hospitality management and technology. From the data gathered through survey, library, internet and sensory evaluation method, it was discovered that hospitality management is of great importance to the nation. 
The research included both nutritional analysis and dietary intervention studies involving diabetic subject (human or animal models).

KEY FINDINGS FROM THE STUDY INCLUDE:
1. Unripe plantain and its flour are rich in dietary fiber, resistant starch, vitamin B, and minerals such as potassium, magnesium and vitamin C.

2. The glycemic index (GI) of unripe plantain flour is low, making it a suitable food for blood sugar control.

3. Weight reduction and improved insulin sensitivity were observed in subjects consuming unripe plantain-based meals.

These findings suggest that unripe plantain and its flour have beneficial effects in the dietary management of Type 2 Diabetes mellitus.

This project has demonstrated that the utilization of unripe plantain flour and unripe plantain offer significant health benefits, particularly in the dietary management of diabetes and its importance cannot be overemphasized.

5.2 
CONCLUSION
Unripe plantain flour and cooked unripe plantain offer a natural, affordable and effective dietary intervention for individuals managing diabetes. Their low sugar content, high fiber and rich micronutrient profile help in regulating blood sugar improving insulin response and maintaining overall metabolic health.

Thus, unripe plantain can serve as a functional food for diabetic patients when incorporated appropriately into their daily meals. It not only aids in glycemic control but also supports general wellness.

5.3 
RECOMMENDATIONS
This study recommends the incorporation of the nutritional value and micronutrient benefits of unripe plantain flour and unripe plantain into hospitality management and technology practices, based on evidence from various research studies highlighting their health-promoting properties:

1. For Diabetic patients: 

· Incorporate boiled unripe plantain or unripe plantain flour into daily meals as a substitute for high-GI foods like white rice.

2. For Health Practitioners: 

· Nutritionists and dietitians should consider recommending unripe plantain-based diets for patients with Type 2 diabetes as part of a holistic dietary approach.

3. For Policy Makers and Food Industry: 

· Promote the commercial production and distribution of unripe plantain flour for diabetic-friendly food products.

· Create awareness about the nutritional benefits of traditional foods like unripe plantain in managing chronic diseases.

The study confirms that unripe plantain is not just a staple food but a valuable therapeutic dietary option for managing diabetes. Its utilization should be encouraged in both urban and rural settings as part of a comprehensive strategy to combat the rising prevalence of diabetes.
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APPENDIX I

Department of Hospitality Management, 

Kwara State Polytechnic, Ilorin 

Nigeria.

Dear, Respondents,

I am undergraduate student of the above named Department; undergoing a research work on “THE UTILIZATION OF UNRIPE PLANTAIN FLOUR FOR THE PRODUCTION OF SWALLOW AND POTAGE IN THE TREATMENT OF DIABETICS”
You are please requested to participate in the exercise by expressing 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 purposes. The usefulness of the data sought for depends on your sincerity while responding to the questions.

Thank you.

BUSARI RODIAT OMOBOLANLE
SECTION A

DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS
Kindly answer the questions provided in this questionnaire
1. Gender:

 Male
(      )
Female (      )

2. Age: 

16-20 years
(      )
21-30 years
 (      )
31-40 years
(      )


41 years. and above (     )

3. Marital Status: 
Single
(      )
Married
(      )

4. Educational Qualification:   ND (      )  HND (       ) Bsc (     ) Msc/MA (      )

SECTION B

SENSORY EVALUATION TABLE

UNRIPE PLANTAIN FLOUR: UTILIZATION OF UNRIPE PLANTAIN FLOUR FOR THE PRODUCTION SWALLOW (AMALA) AND OKRO SOUP WITH FISH

SAMPLE 1
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour
	
	
	
	
	
	


UNRIPE PLANTAIN FLOUR: UTILIZATION OF UNRIPE PLANTAIN FLOUR FOR THE PRODUCTION OF PANCAKE

SAMPLE 2
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour
	
	
	
	
	
	


UNRIPE PLANTAIN FLOUR: UTILIZATION OF UNRIPE PLANTAIN FLOUR FOR THE PRODUCTION OF PORRIDGE
SAMPLE 3

	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour 
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour
	
	
	
	
	
	


UNRIPE PLANTAIN: UTILIZATION OF UNRIPE PLANTAIN FOR THE PRODUCTION POTAGE
SAMPLE 4

	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour 
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour
	
	
	
	
	
	


UNRIPE PLANTAIN FLOUR: UTILIZATION OF UNRIPE PLANTAIN FLOUR FOR THE PRODUCTION OF PASTE (SWALLOW) AND EGUSI SOUP WITH MEAT

SAMPLE 5

	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor
	Total

	Appearance
	
	
	
	
	
	

	Taste
	
	
	
	
	
	

	Flavour 
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Colour
	
	
	
	
	
	


i

