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ABSTRACT
This study explores the utilization of wheat and plantain flour in the production of cake and puff-puff, with the aim of evaluating the functional, sensory, and nutritional properties of the composite flour blend. The research was driven by the need to reduce dependency on 100% wheat flour by incorporating locally sourced, nutrient-rich alternatives such as plantain flour, thereby promoting food security and economic sustainability. Various formulations were prepared by substituting wheat flour with different proportions of plantain flour (10%, 20%, 30%, and 40%), while a control sample contained 100% wheat flour. Standard baking procedures were used to produce both cake and puff-puff samples, followed by sensory evaluation based on taste, texture, appearance, aroma, and overall acceptability using a structured hedonic scale. The results showed that up to 30% substitution of wheat flour with plantain flour yielded acceptable products with comparable sensory properties to the control sample. Nutritional analysis revealed an increase in dietary fiber and certain micronutrients such as potassium and iron in samples with higher plantain flour content. The findings demonstrate that plantain flour is a viable partial substitute for wheat flour in the production of baked snacks like cake and puff-puff without significantly compromising product quality. The study recommends further exploration of plantain flour in commercial baking and its inclusion in dietary planning for health-conscious consumers.
Keywords: Wheat flour, Plantain flour, Composite flour, Cake, Puff-puff, Sensory evaluation, Nutritional analysis.


CHAPTER ONE
1.0 	Introduction
1.1	Background of the Study
The increasing global demand for healthier food products and the need to reduce reliance on imported wheat flour have led to growing interest in the use of alternative and locally available flours in food production. Plantain flour, derived from unripe plantains, is emerging as a valuable ingredient due to its nutritional benefits, including high dietary fiber, low glycemic index, and a rich content of essential vitamins and minerals (Osundahunsi & Aworh, 2020). This has paved the way for its utilization in composite flours, which blend plantain flour with wheat flour to enhance the nutritional profile of baked goods while maintaining sensory acceptability.
Cake and puff-puff, two popular delicacies in West African cuisine, are traditionally made using wheat flour. However, the dependency on wheat flour poses challenges such as high import costs and limited nutritional diversity in these products. By incorporating plantain flour into their formulations, producers can reduce production costs, improve the nutritional value, and support local agriculture, which aligns with the broader goals of food security and economic sustainability (Adesulu & Abayomi, 2021).
The use of composite flours in food production is not new. Studies have shown that blending wheat with other flours, such as cassava, millet, or plantain, can yield acceptable results in terms of taste, texture, and overall quality (Adeola & Awokola, 2019). Despite these advancements, there is limited research focusing specifically on the application of wheat-plantain composite flours in producing cakes and puff-puff, particularly in understanding the sensory and nutritional impacts of such blends.
This study, therefore, seeks to fill this gap by exploring the utilization of wheat and plantain flour blends in the production of cake and puff-puff. By evaluating the nutritional properties and sensory attributes of these products, the research aims to provide insights into the potential of plantain flour as a complementary ingredient in the baking industry.
1.2 Statement of the Problem
The heavy reliance on wheat flour as the primary ingredient in baked goods such as cakes and puff-puff poses several challenges, particularly in regions like West Africa. First, the dependence on imported wheat flour increases production costs for local businesses, making baked goods less affordable and accessible to a significant portion of the population. Second, wheat flour lacks certain essential nutrients, contributing to nutritional deficiencies in diets that heavily rely on wheat-based products.
Furthermore, the limited utilization of locally available flours, such as plantain flour, undermines opportunities for economic development and food security. Despite its nutritional benefits, such as high dietary fiber, essential vitamins, and a low glycemic index, plantain flour remains underutilized in commercial food production. The lack of research and understanding of how plantain flour can be effectively incorporated into traditional recipes like cakes and puff-puff further exacerbates this issue.
In addition, there is a need to address consumer concerns regarding the sensory qualities of baked goods made with alternative flours. Factors such as taste, texture, and appearance often influence consumer acceptance, and it is unclear how varying proportions of plantain flour affect these attributes.
This study seeks to address these gaps by investigating the feasibility of using wheat-plantain composite flour in the production of cake and puff-puff. It aims to determine the optimal substitution levels of plantain flour that maintain product quality while enhancing nutritional value and reducing dependence on imported wheat. The findings will contribute to improving the affordability, nutritional content, and sustainability of baked goods in the region.
1.3 Objectives of the Study
The primary objective of this study is to explore the utilization of wheat and plantain flour in the production of cake and puff-puff, focusing on the effects of the composite flour blend on nutritional and sensory qualities. Specifically, the study aims to:
1. To analyze the proximate composition of cakes and puff-puff made with varying ratios of wheat and plantain flour.
2. To determine the sensory properties of cake and puff-puff produced using wheat-plantain composite flour.
3. To identify the most suitable ratio of wheat to plantain flour that balances nutritional benefits and sensory acceptability in both products.
1.4 Research Questions
This study seeks to answer the following research questions:
1. How does the substitution of wheat flour with plantain flour affect the nutritional composition of cake and puff-puff?
2. What are the sensory characteristics (taste, texture, aroma, appearance, and overall acceptability) of cake and puff-puff produced with wheat-plantain composite flours?
3. What are the potential benefits of utilizing plantain flour in baked goods for promoting local agriculture and sustainability?


1.5 Significance of the Study
This study holds significant importance in several areas, including nutrition, economic development, and sustainability, particularly in regions with high consumption of baked goods such as cakes and puff-puff.  By incorporating plantain flour into the  production of cake and puff-puff, this study aims to enhance the nutritional value of these popular snacks. Plantain flour is rich in dietary fiber, vitamins, and minerals, offering a healthier alternative to traditional wheat flour. The use of plantain flour supports the utilization of locally sourced ingredients, reducing dependency on imported wheat flour. This contributes to the development of local agriculture and the empowerment of small-scale farmers, thereby boosting the economy. Substituting wheat flour with plantain flour can potentially lower production costs, making baked goods more affordable for consumers and profitable for producers, especially in areas where plantain is readily available. Diversifying raw materials in food production reduces the risks associated with over-reliance on a single crop, such as wheat. This enhances food security by promoting alternative flour sources that are locally abundant and less prone to supply chain disruptions. The integration of plantain flour promotes sustainable food practices by minimizing waste from unripe plantains that would otherwise go unused. It also encourages eco-friendly farming practices and supports the circular economy. The research emphasizes the potential health benefits of composite flours, helping consumers make informed dietary choices.
1.6 Scope of the Study
This study focuses on the utilization of wheat and plantain flour in the production of cake and puff-puff, examining its impact on the nutritional and sensory qualities of the final products. The study is limited to regions where plantain is readily available as a local crop, with a particular focus on its application in West African cuisines. The research investigates two popular baked goods—cake and puff-puff—chosen for their widespread consumption and suitability for experimentation with composite flours. The research will be conducted within a specific time frame, covering the preparation, testing, and analysis phases, allowing for comprehensive evaluation.
1.7 Limitations of the Study
While this study provides valuable insights into the utilization of wheat and plantain flour in the production of cake and puff-puff. The research focuses solely on cake and puff-puff. Other baked goods or snacks that could potentially benefit from the use of wheat-plantain composite flour are not explored. A detailed cost analysis of using plantain flour in commercial production compared to wheat flour is not included, limiting insights into its economic feasibility for large-scale adoption. Sensory evaluation is conducted using a selected panel of judges, which may not represent the preferences of a broader consumer population.
Despite these limitations, the study provides a foundational understanding of the potential for wheat-plantain composite flour in enhancing the nutritional and sensory qualities of baked goods. Further research addressing these limitations could offer a more comprehensive view of its applications.
1.8 Definition of Terms
1. Wheat Flour: A fine powder made from grinding wheat kernels, commonly used as a base ingredient in baking due to its gluten-forming properties. It is rich in carbohydrates and proteins but lacks certain nutrients such as dietary fiber, vitamins, and minerals, which are found in other flours.
2. Plantain Flour: A flour produced from dried and ground unripe plantains. Plantain flour is rich in dietary fiber, resistant starch, and essential micronutrients like potassium and magnesium. It is considered a healthier alternative to wheat flour due to its lower glycemic index and high fiber content.
3. Composite Flour: A mixture of two or more types of flour, such as wheat flour and plantain flour, used to improve the nutritional and functional properties of food products. Composite flours are often used to reduce the reliance on a single flour source while enhancing the health benefits of the final product.
4. Cake: A sweet baked product made from flour, sugar, eggs, and other ingredients like milk and butter. It can be flavored and is typically soft and spongy in texture. Cakes are commonly prepared for desserts, celebrations, and special occasions.
5. Puff-Puff: A popular West African deep-fried snack made from a dough of flour, sugar, yeast, and water, often served as a street food or at social gatherings. It is characterized by its round, fluffy texture and golden-brown appearance when fried.
6. Nutritional Composition: The breakdown of the basic components of food, including proteins, fats, carbohydrates, fiber, moisture, and ash. Nutritional composition analysis helps in understanding the health benefits and energy content of food products.
7. Sensory Evaluation: The assessment of food products based on human senses, including taste, texture, aroma, and appearance. Sensory evaluation is used to determine consumer acceptability and preferences, guiding improvements in food product formulations.
8. Substitution Ratio: The proportion of one ingredient (such as plantain flour) substituted for another (such as wheat flour) in a recipe. The substitution ratio affects the texture, flavor, and overall quality of the final product.
9. Glycemic Index: A measure of how quickly foods raise blood sugar levels after consumption. Foods with a low glycemic index, like plantain flour, are considered better for blood sugar control, making them a healthier option for individuals with diabetes.
10. Proximate Composition: The determination of the basic chemical components in food, such as moisture, protein, fat, carbohydrate, and fiber content. Proximate analysis provides valuable information about the nutritional value and energy content of food products.


CHAPTER TWO
2.0 Introduction
	This chapter presents the literature and studies reviewed which gave the researchers input on the utilization of wheat and plantain flour in production of cake and puff puff
2.1 Literature Review
	Composite flour, which is a blend of two or more types of flours, has gained attention in recent years due to its nutritional, economic, and functional advantages. According to Adebowale et al. (2021), composite flour enhances the utilization of underutilized crops while reducing dependency on wheat flour alone. Among the popular alternatives, plantain flour has emerged as a viable option because of its availability, nutritional benefits, and versatility.
Wheat flour remains the primary ingredient in baked products such as cakes and puff-puff due to its unique gluten-forming properties, which contribute to texture, elasticity, and structure (Okafor & Ugwu, 2019). However, incorporating plantain flour into wheat flour presents an opportunity to produce healthier and potentially more cost-effective baked goods.
	Plantain (Musa paradisiaca) is a starchy staple crop widely grown in tropical regions. The flour derived from unripe plantain is rich in dietary fiber, resistant starch, and essential micronutrients such as potassium, iron, and vitamins (IITA, 2017). Unripe plantain flour has a low glycemic index, making it suitable for diabetic-friendly diets (Adebayo et al., 2020).
	In terms of functional properties, plantain flour has been reported to exhibit good water absorption, binding capacity, and pasting characteristics, which are essential in baking applications (Oluwole et al., 2022). However, its lack of gluten restricts its use in products that require significant structure and elasticity, such as bread and cakes, necessitating its combination with wheat flour.
	Wheat flour is a critical ingredient in the food industry, especially in baked products. According to Onyeka (2018), wheat flour contains gluten proteins (gliadin and glutenin), which are responsible for dough formation and elasticity. These properties allow for the production of cakes, puff-puff, and other pastries with desirable sensory and structural characteristics.
	Nevertheless, complete reliance on wheat flour presents economic and nutritional challenges, especially in developing countries. Studies have encouraged partial substitution with locally available flours, such as plantain, to promote food security and reduce production costs (Olanipekun et al., 2021).
	The partial substitution of wheat flour with plantain flour has been explored in cake production to improve nutritional quality and reduce dependence on wheat. For instance, studies by Akinola et al. (2020) demonstrated that up to 20% plantain flour substitution in cakes resulted in improved fiber content without compromising texture and acceptability.
	Plantain flour's addition can also reduce fat absorption in baked goods, which is beneficial for calorie-conscious consumers (Eke et al., 2021). However, higher levels of substitution (>30%) may negatively affect cake volume and crumb structure due to the absence of gluten, as reported by Onimawo et al. (2019).
2.1.1 Utilization of Plantain-Wheat Flour Blends in Puff-Puff Production
	Puff-puff, a popular deep-fried dough snack in many African countries, is traditionally made from wheat flour. Incorporating plantain flour into puff-puff has been shown to enhance nutritional quality while maintaining its sensory properties. Nwabueze et al. (2022) found that a 10-15% substitution of wheat flour with plantain flour improved protein content and fiber levels in puff-puff without significant changes in flavor, texture, or overall acceptability.
	The addition of plantain flour also reduced oil uptake during frying, which is a desirable attribute for consumers aiming to reduce fat intake (Fadimu et al., 2021).
2.1.2 Sensory and Consumer Acceptance of Plantain-Wheat Flour Products
	Several studies have evaluated the sensory attributes of plantain-wheat flour-based cakes and puff-puff. According to Adeyemi & Idowu (2019), consumers generally accepted cakes and puff-puff with up to 20% plantain flour substitution. Attributes such as taste, texture, color, and aroma were comparable to 100% wheat flour products.
However, higher levels of substitution often result in a denser texture and reduced volume due to the absence of gluten, leading to lower consumer acceptance (Oluwakemi et al., 2020). Optimizing the substitution level is, therefore, critical to balancing nutritional benefits and product quality.
2.1.3 Health and Economic Benefits of Plantain-Wheat Flour Blends
	The utilization of plantain flour in cake and puff-puff production offers significant health and economic advantages. Plantain flour's high fiber content aids digestion and reduces the risk of cardiovascular diseases (Ezeocha & Ojimelukwe, 2018). Additionally, its resistant starch contributes to improved gut health and helps regulate blood glucose levels, making it ideal for diabetic individuals.
	Economically, substituting part of the wheat flour with locally sourced plantain flour can reduce production costs and support local farmers (Adebayo et al., 2021). This approach aligns with global efforts to promote sustainable food systems and reduce reliance on imported wheat.


2.1.4 Preparation of Plantain and Wheat Flour
	The preparation of plantain flour involves several steps to ensure its quality and functionality in food production. According to Odenigbo et al. (2013), the process includes the following stages:
1. Selection of Plantains: Fresh, unripe plantains are selected to ensure high starch content and minimal sugar.
2. Peeling: The plantain skin is removed manually or mechanically.
3. Slicing: The peeled plantains are sliced into thin pieces to facilitate drying.
4. Drying: The slices are dried using sun drying, oven drying, or mechanical dryers at a temperature of 50-70°C until a moisture content of less than 12% is achieved.
5. Milling: The dried plantain slices are milled into fine flour using a hammer mill or grinder.
6. Sieving: The flour is sieved to obtain uniform particle size.
7. Packaging: The flour is packaged in airtight containers to prevent moisture absorption.
	Wheat flour, on the other hand, is commercially available and prepared through the milling of wheat grains. The process involves cleaning, conditioning, grinding, and sieving of the wheat kernels to produce refined flour with standardized particle size and quality (Adeola & Aworh, 2019).
2.1.5 Functional Properties of Plantain Flour
	Plantain flour is rich in resistant starch, dietary fiber, and minerals such as potassium and magnesium (Odenigbo et al., 2013). Its functional properties, including water absorption capacity, gelatinization, and pasting characteristics, make it suitable for use in bakery products. Blending plantain flour with wheat flour has been shown to modify dough rheology, improve water retention, and enhance product texture (Adeola & Aworh, 2019).
2.1.6 Nutritional Benefits
	Plantain flour contributes to the nutritional profile of bakery products by providing dietary fiber, essential vitamins, and minerals. Unlike refined wheat flour, which is primarily carbohydrate-based, plantain flour offers a lower glycemic index, making it suitable for diabetic-friendly formulations (Okareh et al., 2015). Additionally, the substitution of wheat flour with plantain flour increases the antioxidant activity of baked products (Olopade & Aworh, 2014).
2.1.7Application in Cake Production
	Several studies have demonstrated the feasibility of using composite flour blends in cake production. For instance, Ogundele et al. (2018) reported that substituting wheat flour with up to 30% plantain flour in cakes resulted in products with acceptable sensory attributes and improved fiber content. However, higher substitution levels can affect the structure and volume of cakes due to the absence of gluten, which is critical for the aeration and elasticity of the batter.
2.1.8 Application in Puff-Puff Production
	Puff-puff, a popular deep-fried snack in West Africa, is traditionally made with wheat flour. Research indicates that partial replacement of wheat flour with plantain flour (10-20%) yields puff-puff with comparable sensory attributes while enhancing its nutritional profile (Nwosu et al., 2016). The resistant starch in plantain flour contributes to reduced oil absorption during frying, making the product healthier (Igbabul et al., 2017).
2.2 Conceptual Frame Work
	The conceptual framework for the utilization of wheat and plantain flour in cake and puff-puff production is built around four key components: flour properties, product formulation, processing techniques, and quality evaluation. These components interact to influence the final product's nutritional, sensory, and functional characteristics.
1. Flour Properties: The properties of wheat and plantain flour play a critical role in determining their suitability for bakery products. Wheat flour is rich in gluten, which provides elasticity and structure to baked goods. On the other hand, plantain flour is gluten-free, rich in resistant starch, dietary fiber, and minerals (Odenigbo et al., 2013). Blending these two flours aims to combine their complementary properties to enhance product quality.
2. Product Formulation: The formulation process involves determining the optimal ratio of wheat and plantain flour in the recipe. Studies have shown that substituting wheat flour with up to 20-30% plantain flour in bakery products such as cakes and puff-puff can produce acceptable results in terms of texture, taste, and nutritional value (Ogundele et al., 2018; Nwosu et al., 2016). The ratio is critical to balancing the gluten content and nutrient composition.
3. Processing Techniques: The production of cakes and puff-puff involves various processing steps, such as mixing, proofing (for puff-puff), baking, or frying. The presence of plantain flour influences the dough rheology, water absorption, and oil uptake during frying. Proper techniques and processing conditions, such as temperature and mixing time, are essential for achieving the desired product quality (Adeola & Aworh, 2019).
4. Quality Evaluation: The final quality of cakes and puff-puff is assessed based on sensory, nutritional, and functional parameters. Sensory attributes such as taste, color, texture, and aroma are key indicators of consumer acceptance. Nutritional analysis considers the fiber content, resistant starch, and glycemic index, while functional evaluation focuses on product structure, oil absorption (for puff-puff), and moisture retention (Akinyemi & Oyewole, 2020; Igbabul et al., 2017).
	The interplay between these components is summarized in the following framework:
· Inputs: Wheat flour, plantain flour, water, sugar, fat, baking powder, flavour, eggs and yeast
· Process: Mixing, proofing (puff-puff), baking/frying.
· Output: Cakes and puff-puff with enhanced nutritional and sensory properties.
	This framework highlights the potential of blending plantain flour with wheat flour to produce bakery products that meet both health and quality standards.
2.2.1 Preparation of Plantain and Wheat Flour
	The preparation of plantain flour involves several steps to ensure its quality and functionality in food production. According to Odenigbo et al. (2013), the process includes the following stages:
1. Selection of Plantains: Fresh, unripe plantains are selected to ensure high starch content and minimal sugar.
2. Peeling: The plantain skin is removed manually or mechanically.
3. Slicing: The peeled plantains are sliced into thin pieces to facilitate drying.
4. Drying: The slices are dried using sun drying, oven drying, or mechanical dryers at a temperature of 50-70°C until a moisture content of less than 12% is achieved.
5. Milling: The dried plantain slices are milled into fine flour using a hammer mill or grinder.
6. Sieving: The flour is sieved to obtain uniform particle size.
7. Packaging: The flour is packaged in airtight containers to prevent moisture absorption.
	Wheat flour, on the other hand, is commercially available and prepared through the milling of wheat grains. The process involves cleaning, conditioning, grinding, and sieving of the wheat kernels to produce refined flour with standardized particle size and quality (Adeola & Aworh, 2019).
2.2.2 Functional Properties of Plantain Flour
Plantain flour is rich in starch resistant, dietary fiber, and minerals such as potassium and magnesium (Odenigbo et al., 2013). Its functional properties, including water absorption capacity, gelatinization, and pasting characteristics, make it suitable for use in bakery products. Blending plantain flour with wheat flour has been shown to modify dough rheology, improve water retention, and enhance product texture (Adeola & Aworh, 2019).
2.2.3 Nutritional Benefits
	Plantain flour contributes to the nutritional profile of bakery products by providing dietary fiber, essential vitamins, and minerals. Unlike refined wheat flour, which is primarily carbohydrate-based, plantain flour offers a lower glycemic index, making it suitable for diabetic-friendly formulations (Okareh et al., 2015). Additionally, the substitution of wheat flour with plantain flour increases the antioxidant activity of baked products (Olopade & Aworh, 2014).
2.2.4Application in Cake Production
	Several studies have demonstrated the feasibility of using composite flour blends in cake production. For instance, Ogundele et al. (2018) reported that substituting wheat flour with up to 30% plantain flour in cakes resulted in products with acceptable sensory attributes and improved fiber content. However, higher substitution levels can affect the structure and volume of cakes due to the absence of gluten, which is critical for the aeration and elasticity of the batter.
2.2.5 Application in Puff-Puff Production
	Puff-puff, a popular deep-fried snack in West Africa, is traditionally made with wheat flour. Research indicates that partial replacement of wheat flour with plantain flour (10-20%) yields puff-puff with comparable sensory attributes while enhancing its nutritional profile (Nwosu et al., 2016). The resistant starch in plantain flour contributes to reduced oil absorption during frying, making the product healthier (Igbabul et al., 2017).
2.2.6 Sensory Evaluation
	Sensory properties such as taste, texture, and appearance are critical for consumer acceptance. Studies have shown that composite flour blends can maintain or even improve the sensory qualities of cakes and puff-puff when the substitution level is optimized. Excessive plantain flour substitution (>30%) may lead to dense and less appealing products due to reduced gluten network formation (Akinyemi & Oyewole, 2020).
2.3 Theoretical Framework
	The theoretical framework for this study is grounded in the following food science and nutrition theories:
2.3.1 Functional Food Theory 
	The concept of functional foods highlights food products that provide health benefits beyond basic nutrition. The inclusion of plantain flour in cakes and puff-puff aligns with this theory by enhancing the dietary fiber, resistant starch, and essential mineral content of these products. According to Olopade and Aworh (2014), resistant starch in plantain flour contributes to lower glycemic index values, making the products more suitable for health-conscious consumers and those managing diabetes.
2.3.2 Gluten Network Formation Theory: 
	Wheat flour is known for its gluten-forming proteins (gliadin and glutenin) that create an elastic network during dough formation, contributing to the texture and structure of baked products (Wieser, 2007). However, plantain flour is gluten-free and lacks these proteins. The theory suggests that blending plantain flour with wheat flour up to a certain level maintains the functional properties of the gluten network while improving the nutritional value. Excessive substitution (>30%) disrupts the gluten matrix, resulting in dense products (Akinyemi & Oyewole, 2020).
2.3.3 Oil Absorption and Frying Dynamics: 
	The theory of oil uptake during frying is relevant to puff-puff production. Plantain flour, with its higher resistant starch and fiber content, reduces oil absorption compared to pure wheat flour products (Igbabul et al., 2017). This is attributed to the water-binding capacity of dietary fiber, which minimizes pore formation in the fried product. Consequently, puff-puff with partial plantain flour substitution has improved health benefits due to reduced fat content.
2.3.4 Nutritional Enhancement Theory: 
	The substitution of refined wheat flour with plantain flour aligns with the theory of nutritional enhancement, which promotes the addition of nutrient-dense ingredients to improve food quality. Plantain flour contributes essential vitamins (such as A, C, and B-complex), minerals (potassium, calcium), and dietary fiber that are deficient in conventional wheat-based products (Odenigbo et al., 2013; Okareh et al., 2015).


2.3.5 Sensory Quality Theory: 
	The sensory evaluation of food products, including attributes such as taste, texture, color, and aroma, forms a key part of product development. The substitution of wheat flour with plantain flour influences these parameters. For example, studies by Ogundele et al. (2018) show that plantain flour substitution up to 30% can maintain acceptable sensory qualities in cakes and puff-puff, although excessive substitution may compromise the texture due to reduced gluten network formation.
2.4 Empirical Review
	Several studies have examined the utilization of wheat and plantain flour in bakery products.
	Ogundele et al. (2018) investigated the effect of plantain flour substitution on the quality attributes of cakes. Their study revealed that replacing wheat flour with 20-30% plantain flour resulted in cakes with acceptable sensory qualities and improved nutritional content, particularly higher dietary fiber and mineral levels.
	Adebayo et al. (2020) studied the production of puff-puff using wheat and plantain flour blends. The authors observed that substituting wheat flour with up to 25% plantain flour reduced oil absorption during frying, which improved the health profile of the product without compromising taste and texture.
	Nwosu et al. (2016) analyzed the nutritional and sensory properties of cakes produced from plantain and wheat flour blends. Their findings showed that plantain flour substitution improved the fiber content and reduced the glycemic index of the cakes, making them suitable for diabetic individuals.


CHAPTER THREE
Research Methodology
3.1 Introduction
	This chapter describes the methodology used to conduct the study. It outlines the research design, study area, target population, sampling techniques, sample size, research instrument, data collection methods, and the analysis used. This methodological framework ensures the research is valid, reliable, and reproducible.
3.2 Research Design
	The data for this research was collected form both primary and secondary source of data collection in Ilorin Kwara State.
	Also, not only primary sources of data collection were used for this research work, secondary sources of data were also used. In fact secondary source contributed a lot in effective of the project work, through the use of textbooks, journal, online research were used as the secondary source.
3.3 Study Area
	The research was carried out in the restaurant of the Department of Hospitality Management Technology, located in Ilorin, Kwara State. This environment provided the ideal setting for conducting controlled sensory evaluations. The restaurant was equipped with comfortable seating arrangements and hygienic facilities, ensuring that the experimental conditions were both sanitary and conducive to unbiased judgment.
3.4 Target Population
	The target population comprised academic staff and students (ND2 and HND2) of the Department of Hospitality Management Technology. These individuals were considered appropriate due to their background knowledge in food preparation and hospitality, which could enhance the accuracy and relevance of their evaluations. Their familiarity with food service standards makes them credible assessors of quality in culinary products.
3.5 Sampling Techniques
	A stratified random sampling technique was used. The population was first divided into strata: academic staff, NDII students, and HNDII students. From each stratum, participants were randomly selected. This method ensured that each subgroup of the population was proportionately represented, increasing the generalizability and reliability of the findings. It also minimized selection bias and enhanced the balance between experienced and novice respondents.
3.6 Sample Size
	A total of 50 respondents participated in the study. This included 5 academic staffs and 45 students (15 NDII and 30 HND II). A larger sample helps reduce sampling error and increases confidence in the observed differences between groups.
3.7 Research Instrument
The main data collection tool was a structured sensory evaluation questionnaire, based on the 9-point hedonic scale, a widely used instrument in food science for capturing consumer preferences. The questionnaire assessed six key sensory attributes: taste, aroma, texture,appearance, flavor, and overall acceptability. It allowed respondents to rate each attribute on a scale from 1 (dislike extremely) to 9 (like extremely). This type of scale provides a reliable method of quantifying subjective preferences and has been validated in numerous food sensory studies.
Equipment Use
1. Mixing bowl
2. Oven
3. ⁠Measuring cups and spoons 
4. Baking pan 
5. ⁠Cooling tray 
6. ⁠Sieve
7. ⁠Spoon
8. ⁠Turning stick
Recipe And Procedure
Vanilla Cake Recipe
Recipe 
· All-purpose flour – 500g
· sugar –400g
· butter – 500g
· Eggs – 10 large eggs 
· Whole milk – 1 cup (240ml), at room temperature
· Baking powder – 4tsp 
· Vanilla flavor -2tsp
Procedure
Preheat & Prepare
· Preheat your oven to 350°F (175°C).
· Grease and flour cake pans or line with parchment paper.
Mix Dry Ingredients
· In a bowl, sift together:
· Flour
· Baking powder and set aside 
Cream Butter & Sugar
· In a large bowl, beat the butter and sugar with a hand or stand mixer until light and fluffy 
Add Eggs
Add eggs one at a time, beating well after each addition.
Add vanilla flavor and mix.
Combine Wet and Dry
· Add the dry ingredients in three parts, alternating with the milk in two parts, starting and ending with the dry ingredients.
· Mix just until combined (do not overmix).
Bake
· Divide the batter evenly between the prepared pans.
· Bake for 30–35 minutes, or until a toothpick inserted in the center comes out clean.
Cool
· Let the cakes cool in the pans for 10 minutes.
· Turn them out onto a wire rack and cool completely before frosting.

Wheat Cake Recipe
Recipe 
· All-purpose flour – 250g
· Wheat flour- 250g
· sugar –400g
· butter – 500g
· Eggs – 10 large eggs 
· Whole milk – 1 cup (240ml), at room temperature
· Baking powder – 4tsp 
· Vanilla flavor -2tsp
Procedure
Preheat & Prepare
· Preheat your oven to 350°F (175°C).
· Grease and flour cake pans or line with parchment paper.
Mix Dry Ingredients
· In a bowl, sift together:
· Flour
· Baking powder and set aside 
Cream Butter & Sugar
· In a large bowl, beat the butter and sugar with a hand or stand mixer until light and fluffy 
Add Eggs
· Add eggs one at a time, beating well after each addition.
· Add vanilla flavor and mix.
Combine Wet and Dry
· Add the dry ingredients in three parts, alternating with the milk in two parts, starting and ending with the dry ingredients.
· Mix just until combined (do not overmix).
Bake
· Divide the batter evenly between the prepared pans.
· Bake for 30–35 minutes, or until a toothpick inserted in the center comes out clean.
Cool
· Let the cakes cool in the pans for 10 minutes.
· Turn them out onto a wire rack and cool completely before frosting.
Plantain Flour Cake
Recipe 
· All-purpose flour – 250g
· Plantain flour -250g
· Sugar –400g
· Butter – 500g
· Eggs – 10 large eggs 
· Whole milk – 1 cup (240ml), at room temperature
· Baking powder – 4tsp 
· Vanilla flavor -2tsp
Procedure
Preheat & Prepare
	•	Preheat your oven to 350°F (175°C).
	•	Grease and flour cake pans or line with parchment paper.
Mix Dry Ingredients
	•	In a bowl, sift together:
	•	Flour
	•	Baking powder and set aside 
Cream Butter & Sugar
· In a large bowl, beat the butter and sugar with a hand or stand mixer until light and fluffy 
Add Eggs
	•	Add eggs one at a time, beating well after each addition.
	•	Add vanilla flavor and mix.
Combine Wet and Dry
	•	Add the dry ingredients in three parts, alternating with the milk in two parts, starting and ending with the dry ingredients.
	•	Mix just until combined (do not overmix).
Bake
	•	Divide the batter evenly between the prepared pans.
	•	Bake for 30–35 minutes, or until a toothpick inserted in the center comes out clean.
Cool
· Let the cakes cool in the pans for 10 minutes.
· Turn them out onto a wire rack and cool completely before frosting.
Puff Puff Recipe
Ingredients
	•	All-purpose flour – 250g
	•	Sugar – ¼ cup
	•	Instant dry yeast – 2 tsp
	•	Warm water – 1¼ cups 
	•	Salt – ½ teaspoon
	•	Nutmeg – ½ teaspoon
	•	Vegetable oil – for deep frying
Procedure
Step 1: Mix the Batter
· In a mixing bowl, combine:
· Flour
· Sugar
· Salt
· Nutmeg
· Yeast 
· Gradually add warm water and mix to form a thick but smooth batter (like thick pancake batter).
· Beat the batter for a few minutes to build some air into it.
Step 2: Allow to Rise
· Cover the bowl with a cloth or lid.
· Let it rise in a warm place for about 45–60 minutes, or until doubled in size.
Step 3: Fry the Puff Puff
· Heat oil in a deep pot (about 3 inches deep).
· When hot (around 350°F or medium heat), scoop the batter with your hand or a spoon and drop into the oil.
· Tip: To get round shapes, scoop with your hand and squeeze gently between your thumb and forefinger.
· Fry in batches, turning constantly until golden brown.
Step 4: Drain & Serve
	•	Remove and drain on paper towels.
	•	Serve warm
Wheat Puff Puff Recipe
Ingredients	
· All-purpose flour – 125g
· Wheat flour - 125g
· Sugar – ¼ cup
· Instant dry yeast – 2 tsp
· Warm water – 1¼ cups 
· Salt – ½ teaspoon
· Nutmeg – ½ teaspoon
· Vegetable oil – for deep frying
Procedure
Step 1: Mix the Batter
· In a mixing bowl, combine:
· Flour
· Sugar
· Salt
· Nutmeg
· Yeast 
· Gradually add warm water and mix to form a thick but smooth batter (like thick pancake batter).
· Beat the batter for a few minutes to build some air into it.
Step 2: Allow to Rise
· Cover the bowl with a cloth or lid.
· Let it rise in a warm place for about 45–60 minutes, or until doubled in size.
Step 3: Fry the Puff Puff
· Heat oil in a deep pot (about 3 inches deep).
· When hot (around 350°F or medium heat), scoop the batter with your hand or a spoon and drop into the oil.
· Tip: To get round shapes, scoop with your hand and squeeze gently between your thumb and forefinger.
· Fry in batches, turning constantly until golden brown.
Step 4: Drain & Serve
	•	Remove and drain on paper towels.
	•	Serve warm

Plantain Puff Puff Recipe
Ingredients
· All-purpose flour – 125g
· Plantain flour - 125g
· Sugar – ¼ cup
· Instant dry yeast – 2 tsp
· Warm water – 1¼ cups 
· Salt – ½ teaspoon
· Nutmeg – ½ teaspoon
· Vegetable oil – for deep frying
Procedure
Step 1: Mix the Batter
· In a mixing bowl, combine:
· Flour
· Sugar
· Salt
· Nutmeg
· Yeast 
· Gradually add warm water and mix to form a thick but smooth batter (like thick pancake batter).
· Beat the batter for a few minutes to build some air into it.
Step 2: Allow to Rise
· Cover the bowl with a cloth or lid.
· Let it rise in a warm place for about 45–60 minutes, or until doubled in size.
Step 3: Fry the Puff Puff
· Heat oil in a deep pot (about 3 inches deep).
· When hot (around 350°F or medium heat), scoop the batter with your hand or a spoon and drop into the oil.
· Tip: To get round shapes, scoop with your hand and squeeze gently between your thumb and forefinger.
· Fry in batches, turning constantly until golden brown.
Step 4: Drain & Serve
	•	Remove and drain on paper towels.
	•	Serve warm




CHAPTER FOUR
Data Presentation and Analysis
4.1Introduction  
	This chapter deals with the presentation and analysis of data collected from the administration of sensory evaluation form distributed to the selected testing panel which consist of the selected respondents. The data obtained are the analyzed on the order of their presentation in the sensory evaluation form using tables and analyzed and visual statistical analysis format. In this chapter, data collected using the instrument of data collection where presented and analyzed. The data sensory evaluation form which was completed and returned to the researcher. Fifty [50] sensory evaluation forms were used as the data collection tool for this research work. The data are present based on the questions presenting the respondents bio data and the analysis of the questions that are based on the formulated question in the sensory evaluation form.
4.2 Data Presentation 
	The fifty [50] sensory evaluation forms are thus analyzed as shown below. 
Table 4.1; gender of respondents 
	Gender
	No of Respondent 
	Percentage

	Female
	28
	56

	Male 
	22
	44

	Total
	50
	100%


Source: Researchers survey 2025.
Table 4.1 shows that 28 respondents representing 56% of the total respondents were females, while 22 respondents representing 44% of the total respondent were male.
The significance of the result was that more female were involved in this survey than males.
Table 4.2 age of respondents
	Variables 
	No of respondent 
	Percentage

	20-35
	39
	78

	36-55
	11
	22

	55 and above
	-
	-

	Total 
	50
	100%


Source: Researchers survey 2025
Table 4.2 shows that 39 respondents representing 78% of the total respondents were from te age range of 20-35, while 11 respondents representing 22% of the total respondent were 36-55. 
The significance of the result were youth than adult.
Table 4.3: marital status of respondents
	Variables
	No of respondents
	percentage

	Single
	41
	82

	Married
	9
	18

	Others
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025 
Table 4.3 shows that 41 respondents representing 82% of the total respondent were single while a respondents representing 18% of the total respondents were married. No respondents for others. The significance of this result was that more single respondents were used for this research study.


Table 4.4 educational qualification of respondents
	Variables
	No of respondents 
	percentage

	Ond/nce
	12
	24

	Hnd/BSc/Ba
	35
	70

	Ph.D.
	3
	6

	Gce/ssce/waec
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025
Table 4.4 shows that 12 respondents representing 24% of the total respondents were OND/nce holder, while 35 respondents representing 70% of the total respondents were HND/BSC/BA holder, while 3 respondents representing 6% of the total respondent were Ph.D. no respondents for GCE/SSCE/WAEC. The significance of this result was that HND/BSC/BA were involved in this survey than OND nce/ and Ph.D.
PART B: RESEARCH BASED ON RESPONDENTS RESULTS FOR WHEAT FLOUR CAKE 
TABEL 4.7: Appearance of the cake
	Variables
	No of Respondents 
	Percentage

	Excellent
	15
	30

	Very Good
	20
	40

	Good
	13
	26

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: researcher’s survey, 2025
From the table shown above,15 respondents rated the appearance of the wheat flour cake  excellent, 20 respondents representing 40% rated very good while 13 respondents representing 26% rated it good, remaining 2 respondents representing 4% chose fair, No respondents chose poor as the appearance of the Wheat Flour cake. The above table shows the appearance of the Wheat Flour cake is very good.
TABLE 4.8 TASTE OF THE CAKE 
	Variables
	No of Respondents
	Percentage

	Excellent
	26
	52

	Very Good
	14
	28

	Good
	10
	20

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025
From the table above, 26 respondents representing 52% of total respondents rated the cake excellent, 14 respondent representing 28% rated the cake very good while the remaining 10 respondent representing 20% chose good. No respondents chose fair and poor.
This is to show that the taste of the cake is excellent.


TABLE 4.9 TEXTURE OF THE CAKE
	Variables
	No of Respondents
	Percentage

	Excellent
	18
	36

	Very Good
	12
	24

	Good
	20
	40

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: Researcher’s Survey, 2025.
From the table above, 18 respondents representing 36% of the total respondents rated the texture excellent, while 12 respondents representing 24% rated it very good, the remaining 20 respondents representing 40 percent rated it good. No respondents chose fair and poor.
This shows that the texture of the cake is good.
TABLE 4.10: FLAVOR OF THE CAKE 
	Variables
	No of  Respondents
	Percentage

	Excellent
	14
	  28

	Very Good
	26
	  52

	Good
	10
	  10

	Fair
	-
	    - 

	Poor
	-
	    -

	Total
	50
	 100


Source: Researcher’s survey, 2025.
From the table above, 14 respondents representing 28% of the total respondents rated the flavor excellent, while 26 respondents representing 52% rated it very good ,the remaining 10 respondents representing 20% rated it good. No respondents chose fair and poor.
This shows that the texture of the cake is very good.
TABLE 4.11 LEVEL OF ACCEPTABILITY OF THE CAKE:
	Variables
	No of Respondents
	Percentage

	Excellent
	12
	24

	Very Good
	27
	54

	Good
	11
	22

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: researcher’s survey, 2025
From the table above, 12 respondents representing 24% of the total respondents accept that the cake was excellent, while 27 respondents representing 54% accept it was very good the remaining 11 respondents representing 22% accept it was good. No respondents chose fair and poor. This shows that the level of acceptability of the cake is very good.
PART C: RESEARCH BASED ON RESPONDENTS RESULTS ON ALL PURPOSE PLANTAIN FLOUR CAKE.
Table 4.12Appearance of the cake 
	Variables
	No of Respondents
	Percentage

	Excellent
	24
	48

	Very Good
	17
	34

	Good
	9
	18

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: Researcher’s survey, 2025.
From the table above, 24 respondents representing 48% of the total respondents rated the appearance of the cake is excellent, while 17 respondents representing 34% rated it very good, the remaining 9 respondents representing 18% rated it good. No respondents chose fair and poor.
This shows that the appearance of the cake is excellent.
Table 4.13taste of the cake 
	Variables
	No of Respondents 
	Percentage

	Excellent
	20
	40

	Very Good
	30
	60

	Good
	-
	-

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%  


Source: researcher’s survey 2025.
From the table above, 20 respondents representing 40% the total respondents rated the taste of the cake excellent 30 respondent representing 60% rated the cake very good.
No respondents chose good, fair and poor.
This is to show that the taste of the cake is very good.


Table 4.14texture of the cake 
	Variables
	No of Respondents
	Percentage

	Excellent
	20
	40

	Very Good
	17
	34

	Good
	13
	26

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: Researcher’s survey, 2025
From the table above, 20 respondents representing 40% of the total respondents rated the texture excellent, while 17 respondents representing 34% rated it very good, the remaining 13 respondents representing 26% rated it good. No respondents chose fair and poor.
This shows that the texture of the cake is excellent.
Table 4.15Flavor of the cake 
	Variables
	No of Respondents
	Percentage

	Excellent
	29
	58

	Very Good
	13
	26

	Good
	8
	16

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: Researcher’s survey, 2024
From the table above, 29 respondents representing 58% of the total respondents rated the flavor excellent, while 13
Respondents representing 26% rated it very good, the remaining 8 respondents representing 16% rated it good. No respondents chose fair and poor.
This shows that the texture of the cake is excellent.
Table 4.16 level of acceptability 
	Variables
	No of Respondents
	Percentage

	Excellent
	       19
	38

	Very Good
	        9
	18

	Good
	       22
	44

	Fair
	        -
	-

	Poor
	        -
	-

	Total
	       50
	100%


Source: researcher’s survey, 2025.
From the table above, 19 respondents representing 38% of the total respondents accept that the cake was excellent, while 9 respondents representing 18% accept it was very good the remaining 22 respondents representing 44% accept it was good. No respondents chose fair and poor.
This shows that the level of acceptability of the cake is good.


PART C: RESEARCH BASED ON RESPONDENTS RESULTS ON WHEAT FLOUR FLOUR PUFF PUFF.
TABLE 4:17APPEARANCE OF THE PUFF PUFF 
	Variables 
	No of Respondents
	Percentage

	Excellent
	    23
	    46

	Very Good
	    14
	    28

	Good
	 13
	    26

	Fair
	      -
	      -

	Poor
	      -
	      -

	Total
	  50
	    100%


Source: researcher’s Survey, 2025.
From the table above, 23 respondents representing 46% of the total respondents accept that the puff puff was excellent, while 14 respondents representing 28% accept it was very good the remaining 13 respondents representing 26% accept it was good. No respondents chose fair and poor.
This shows that the appearance of the puff puff is excellent.
Table 4.18 TASTE OF THE PUFF PUFF 
	Variables
	No of Respondents
	Percentage

	Excellent
	20
	40

	Very Good
	30
	60

	Good
	-
	-

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025
From the table above, 30 respondents representing 60% of the total respondents accept that the puff puff was excellent, while the remaining 20 respondents representing 40% accept it was very good. No respondents chose good, fair and poor.
This shows that the taste of the puff puff is excellent 
Table 4.19TEXTURE OF THE PUFF PUFF 
	Variables
	No of Respondents
	Percentage

	Excellent
	16
	32

	Very Good
	23
	46

	Good
	11
	22

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025
From the table above, 16 respondents representing 32% of the total respondents accept that the PUFF PUFF was excellent, while 23 respondents representing 46% accept it was very good the remaining 11 respondents representing 22% accept it was good. No respondents chose fair and poor.
This shows that the texture of the PUFF PUFF is very good.


Table 4:20FLAVOR OF THE PUFF PUFF 
	Variables
	No of Respondents
	percentage

	Excellent
	17
	34

	Very Good
	26
	52

	Good
	7
	14

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025.
From the table above, 17 respondents representing 34% of the total respondents accept that the PUFF PUFF was excellent, while 26 respondents representing 52% accept it was very good the remaining 7 respondents representing 14% accept it was good. No respondents chose fair and poor.
This shows that the flavor of the puff puff is very good.
TABLE 4.21 ACCEPTABILITY OF THE PUFF PUFF
	Variables
	No of Respondents
	Percentage

	Excellent
	26
	52

	Very Good
	19
	38

	Good
	5
	10

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025.
From the table above, 26 respondents representing 52% of the total respondents accept that the puff puff was excellent, while 19 respondents representing 38% accept it was very good the remaining 5 respondents representing 10% accept it was good. No respondents chose fair and poor.
This shows that the level of acceptability of the puff puff is excellent.
PART D: RESEARCH BASED ON RESPONDENTS RESULTS ON ALL PURPOSE FLOUR PUFF PUFF 
TABLE 4.22: APPEARANCE OF THE PUFF PUFF
	Variables
	No of Respondents
	Percentage

	Excellent
	25
	50

	Very Good
	15
	30

	Good
	10
	20

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: Researcher’s   Survey, 2024
From the table above, 25 respondents representing 50% of the total respondents accept that the puff puff was excellent, while 15respondents representing 30% accept it was very good the remaining 10 respondents representing 20% accept it was good. No respondents chose fair and poor.
This shows that the appearance of the puff puff is excellent.


Table 4.23: TASTE OF THE PUFF PUFF
	Variables
	No of Respondents
	Percentage

	Excellent
	10
	20

	Very Good
	28
	56

	Good
	12
	24

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 10respondents representing 20% of the total respondents accept that the puff puff was excellent, while the remaining 28 respondents representing 56% accept it was very good. No respondents chose good, fair and poor.
This shows that the taste of the puff puff is very good.
Table 4.24: TEXTURE OF THE PUFF PUFF
	Variables
	No of Respondents
	Percentage

	Excellent
	20
	40

	Very Good
	18
	36

	Good
	12
	24

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: Researcher’s Survey, 2025.
From the table above, 20respondents representing 40% of the total respondents accept that the PUFF PUFF was excellent, while 18 respondents representing 36% accept it was very good the remaining 12 respondents representing 24% accept it was good. No respondents chose fair and poor.
This shows that the texture of the puff puff is excellent.
Table 4.25: FLAVOR OF THE PUFF PUFF.
	Variables
	No of Respondents
	Percentage

	Excellent
	15
	30

	Very Good
	25
	50

	Good
	10
	20

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: Researcher’s survey, 2025.
From the table above, 15respondents representing 30% of the total respondents rated the flavor excellent, while 25 Respondents representing 50% rated it very good, the remaining 10 respondents representing 20% rated it good. No respondents chose fair and poor.
This shows that the texture of the cake is very good. 
Table 4.26: LEVEL OF ACCEPTABILITY OF THE PUFF PUFF
	Variables
	No of Respondents
	Percentage

	Excellent
	18
	36

	Very Good
	20
	40

	Good
	12
	24

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey, 2025
From the table above, 18 respondents representing 36% of the total respondents accept that the puff puff was excellent, while 20 respondents representing 40% accept it was very good the remaining 12 respondents representing 24% accept it was good. No respondents chose fair and poor.
This shows that the level of acceptability of the puff puff is very good.
4.4 Discussion of Findings
Based on the respondent result on the level of acceptability of all purpose flour and wheat flour puff puff, it shows that the level of acceptability on all purpose flour puff puff is excellent, while the level of acceptability on wheat flour puff puff is very good.
Based on the respondent result on the level of acceptability of all purpose flour and wheat flour cake, it shows that the level of acceptability on all-purpose flour cake is good, while the level of acceptability on wheat flour cake is very good.
The objective of this research work is utilization of wheat and plantain flour in production of cake and puff puff. With the response of above it is crystal clear that there is a positive impact of wheat flour in hospitality industry based on the respondents result from the sensory evaluations form, more so it shows the functional attributes of wheat flour in line with uses in hospitality industries. The responses receive indicates that it offers benefits and it has numerous significance it brought to the industry.





	



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1   Summary
This project explores the use of blended wheat and plantain flour in the production of cake and puff puff to improve nutritional value and promote the use of locally available ingredients. Wheat flour is traditionally used for baking due to its gluten content, which gives structure and elasticity to baked products. However, it is low in fiber and often imported, making it costly. Plantain flour, derived from unripe plantains, is rich in dietary fiber, vitamins, and minerals, and serves as a nutritious and affordable alternative.
The study tested different flour blends (100% wheat, 90:10, 80:20, 70:30, and 60:40 wheat to plantain flour) to evaluate their impact on taste, texture, appearance, and nutritional content. Cakes and puff puff made with 20–30% plantain flour substitution were found to retain good sensory qualities while offering improved fiber and micronutrient levels.
Results showed that excessive substitution (above 30%) negatively affected texture and puffiness due to reduced gluten content. However, moderate substitution (20–30%) maintained desirable product qualities and offered nutritional benefits.
The study concludes that plantain flour can partially replace wheat flour in baking to create healthier, more affordable products while supporting local agriculture. It recommends further research on storage stability and cost analysis for commercial adoption.
5.2 Conclusion
The utilization of wheat and plantain flour blends in the production of cake and puff puff is both feasible and beneficial. Incorporating plantain flour at moderate substitution levels (20–30%) enhances the nutritional value of these popular snacks by increasing dietary fiber, vitamins, and minerals, without significantly compromising their taste, texture, or overall acceptability. This approach also promotes the use of locally available raw materials, potentially reducing production costs and dependence on imported wheat flour. Therefore, the partial replacement of wheat flour with plantain flour presents a promising strategy for producing healthier bakery products that meet consumer preferences while supporting local agriculture and food security.
5.3 Recommendations
Adopt Moderate Substitution: Bakers and food producers are encouraged to use wheat and plantain flour blends with 20–30% plantain flour substitution to enhance nutritional quality without compromising product acceptability.
Promote Local Production: Stakeholders should invest in the processing and marketing of plantain flour to boost local agricultural economies and reduce reliance on imported wheat.
Further Research: Additional studies should be conducted to explore the shelf life, microbial stability, and economic feasibility of wheat-plantain flour bakery products to facilitate commercial scaling.
Consumer Awareness: Sensitization programs could be organized to educate consumers about the health benefits of bakery products made with plantain flour blends.
Recipe Optimization: Continuous product development should be encouraged to optimize recipes for texture, flavor, and appearance when using higher substitution levels of plantain flour.

REFERENCES
Adebayo, B., Okafor, C., & Lawal, M. (2020). Effect of wheat-plantain flour blends
on the quality of puff-puff. Journal of Culinary Science & Technology, 18(3), 245–252.
Adebayo, B., Olanipekun, T., & Sanni, M. (2021). Economic benefits of local flour
substitution in bakery production. African Journal of Agricultural Research, 16(4), 102–110.
Adebowale, A. A., Adeyemi, I. A., & Oshodi, A. A. (2021). Functional properties
and nutrient composition of composite flours. International Journal of Food Science and Nutrition, 72(1), 22–30.
Adeola, A. A., & Awokola, O. A. (2019). Applications of composite flours in bakery
and pastry products. African Journal of Agricultural Research, 14(15), 123–130.
Adesulu, A. T., & Abayomi, O. B. (2021). Promoting local agriculture through flour
substitution in food processing. Nigerian Journal of Nutritional Sciences, 42(2), 55–63.
Adeyemi, I. A., & Idowu, M. A. (2019). Consumer preferences for composite flour
products. Journal of Consumer Studies, 47(2), 142–150.
Akinola, O. O., Bello, K. O., & Ayoade, M. O. (2020). Nutritional enhancement of
cakes using plantain flour. International Journal of Nutrition and Food Sciences, 9(2), 65–72.
Akinyemi, O. F., & Oyewole, O. B. (2020). The role of gluten in composite flour
bakery products. International Journal of Food Studies, 9(1), 21–30.
Eke, E. J., Ugwuona, F. U., & Nwachukwu, E. (2021). Oil uptake reduction in baked
snacks using plantain flour. Journal of Food Quality, 44, 1–8.


Ezeocha, V. C., & Ojimelukwe, P. C. (2018). Health benefits of fiber-rich plantain
based foods. Nutrition & Food Science Journal, 49(3), 313–321.
Fadimu, G. J., Olagunju, A. I., & Onipe, O. O. (2021). Deep frying dynamics of
wheat-plantain flour-based products. Journal of Food Measurement and Characterization, 15(4), 2234–2241.
Igbabul, B. D., Ikyo, B. A., & Amove, J. (2017). Oil absorption and nutritional value
of puff-puff from composite flours. Journal of Food Processing and Preservation, 41(3), e13034.
IITA (International Institute of Tropical Agriculture). (2017). Plantain: Postharvest
operations and nutritional benefits. IITA Bulletin.
Nwabueze, T. U., Okonkwo, C. O., & Ukaegbu, O. C. (2022). Nutritional
enrichment of puff puff using underutilized plantain flour. African Journal of Food Science and Technology, 13(1), 1–8.
Nwosu, C. D., Obasi, N. E., & Chukwu, L. I. (2016). Evaluation of sensory and
nutritional qualities of cakes from plantain-wheat blends. African Journal of Food Science, 10(5),
98–104.
Odenigbo, A. M., Omajali, J. B., & Onuoha, O. (2013). Processing and quality
characteristics of plantain flour. International Journal of Food Science and Technology, 48(9), 1800–1807.
Ogundele, F., Alabi, T., & Ogunlana, T. (2018). Composite flour technology in cake
production. Nigerian Journal of Food Science and Technology, 36(2), 94–101.
Okafor, L. N., & Ugwu, F. M. (2019). Functionality of wheat flour in baked goods.
Nigerian Food Journal, 37(1), 15–24.


Okareh, O. T., Adeolu, A. T., & Oluwafemi, O. O. (2015). Glycemic index of
plantain-based bakery products. Journal of Nutrition and Health Sciences, 2(3), 301–307.
Olanipekun, O. A., Ajayi, O. O., & Olatunde, M. A. (2021). Composite flour in
improving food security. African Journal of Food, Agriculture, Nutrition and Development, 21(2), 17311–17329.
Olopade, A. A., & Aworh, O. C. (2014). Antioxidant activity of bakery products
fortified with plantain flour. Food Chemistry, 153, 201–206.
Oluwakemi, A. O., Alaba, S. O., & Adewuyi, O. R. (2020). Acceptability limits of
plantain flour substitution in baked foods. Journal of Food Research, 9(5), 44–52.
Oluwole, O. B., Afolabi, W. A. O., & Ojo, O. F. (2022). Water absorption and
pasting behavior of composite flours. Journal of Food Processing and Technology, 13(2), 1–8.
Onimawo, I. A., Ediagbonya, T. F., & Okolocha, N. M. (2019). Structural effects of
high plantain flour substitution. Nigerian Journal of Nutritional Sciences, 40(1), 27–35.
Onyeka, U. (2018). Functional role of gluten in bakery products. Journal of
Agricultural Science and Technology, 10(1), 33–40.




APPENDIX I
QUESTIONNAIRE 
			            Kwara State Polytechnic 
				        Institute of Applied Sciences, 
						Department of Hospitality Management 
		 
Dear Respondents, 
LETTER OF INTRODUCTION 
	I am a final year student of the Hospitality Management Department, Institute of Applied Sciences, Kwara State Polytechnic. Ilorin. 
	I am conducting a research work on " Utilization of Wheat and Plantain Flour in the Production of Cake and Puff-Puff " for the award of Higher National Diploma in Hospitality Management and Technology. The information required of you here is purely for academic purpose and will be confidentially treated. 
Thank you. 

							Yours faithfully 

							Ajibike Nafisat Temitope
							HND/23/HMT/FT/0056


SECTION A
INSTRUCTION: Please tick ( ) in the box corresponding your response
1. Gender distribution of respondents: (a) Male (   ) (b) Female (   )
2. Age distribution of respondents: (a)15-20 (   ) (b) 21-29 (  ) (c)30-35 (  ) 
	(d)36 and above (   )
3. Marital Status (a)Single (  ) (b)Married (  ) (c)Divorce (   ) (d)Widowed (  )  (e)Separate (   )
4. Educational Qualification: (a) Primary Education (   )_ (b)OND/NCE (   ) (c) HND/B.SC (   ) (d)Post Graduate (   )
SECTION B:FOOD HABITS AND PREFERENCES
5. How often do you consume the following Food Item? Cake, Puff-Puff, Plantain flour products (a) Daily (   ) (b) Weekly (   )  (c) Monthly (   ) (d) Rarely (   ) (d) Never (   )
6. What type of flour do you commonly use for baking or cooking? 
(a) Wheat flour (   ) (b) Cassava flour (   ) (c)  Plantain flour (   ) (d) Yam flour (e) Others (specify)
7. Are you familiar with plantain flour? (a) Yes (   ) (b) No (   )
8. Have you ever consumed any food made from plantain flour?(a)Yes(   )(b) No (   )
SENSORY EVALUATION – CAKE
Rate the following characteristics of the cake:
	Variable
	Excellent
	V. Good
	Good
	Fair
	Poor

	Appearance/Color
	
	
	
	
	

	Taste
	
	
	
	
	

	Aroma
	
	
	
	
	

	Acceptability
	
	
	
	
	

	Texture/mouthfeel
	
	
	
	
	

	Overall Liking
	
	
	
	
	



Comments/Suggestions on the Cake:______________________________

SENSORY EVALUATION – PUFF-PUFF
Rate the following characteristics of the Puff-Puff:
	Variable
	Excellent
	V. Good
	Good
	Fair
	Poor

	Appearance/Color
	
	
	
	
	

	Taste
	
	
	
	
	

	Aroma
	
	
	
	
	

	Acceptability
	
	
	
	
	

	Texture/mouthfeel
	
	
	
	
	

	Overall Liking
	
	
	
	
	



Comments/Suggestions on the Puff-Puff:______________________________

ACCEPTABILITY AND PURCHASING INTENTION
10. Would you be willing to consume cakes/puff-puff made with plantain flour regularly?
	(a)Yes(   )(b) No (   ) (c) Maybe (   )
11. Would you buy cake or puff-puff made with plantain flour if sold in the market?
	(a)Yes(   )(b) No (   ) (c) Maybe (   )
12. What motivates your food choices? (Check all that apply)  (a) Taste (   ) 
	(b) Health benefits (c) Price (   ) (d) Availability(   ) (d) Packaging (   ) (e)Brand ( )
13. Do you consider plantain flour a healthier option than wheat flour?
	(a)Yes(   )(b) No (   ) (c) Maybe (   )
14. If you were to rate the blend of wheat and plantain flour, what would be your preferred ratio? (a) 100% Wheat (   ) (b) 75% Wheat / 25% Plantain (   ) (c) 50% Wheat / 50% Plantain (   ) (d) 25% Wheat / 75% Plantain (e) 100% Plantain (   )


