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ABSTRACT
This study investigates the utilization of rice flour in the production of main dishes and snacks, focusing specifically on Tuwo Shinkafa and buns. The research aims to evaluate the suitability, nutritional value, sensory attributes, and consumer acceptability of rice flour-based products. Data were collected through experimental preparation, nutritional analysis, and sensory evaluation involving consumers within the study area. Findings indicate that rice flour is a viable alternative to wheat flour in producing Tuwo Shinkafa and buns, with acceptable nutritional content and favorable sensory qualities. The study also identifies challenges related to rice flour’s functional properties and consumer awareness. The results highlight the potential for increased use of rice flour in local food industries, promoting food security, supporting local agriculture, and providing gluten-free food options. Recommendations are made to enhance rice flour processing techniques and encourage its adoption in food production.
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CHAPTER ONE
INTRODUCTION
1.1	BACKGROUND TO THE STUDY
Rice flour is a finely milled powder derived from rice grains, which has gained prominence in recent years as a versatile ingredient in both traditional and modern food production (Balasubramanian & Seetharaman, 2014). In many countries, especially in Asia and Africa, rice flour is widely accepted for its functional, economic, and nutritional benefits. Its unique properties such as being gluten-free, light in texture, and easy to digest have positioned it as a suitable alternative to wheat flour, especially for individuals with gluten intolerance and celiac disease (Osundahunsi & Awonorin, 2015). In Nigeria, rice flour is gaining popularity as a local, affordable raw material that can be utilized for the production of both main meals and snacks (Oladipo & Adeyemi, 2021).
The global rise in demand for gluten-free and functional foods has further increased interest in the application of rice flour in various culinary contexts (Adebowale, Adeoye & Adewusi, 2019). As a result, local entrepreneurs, food technologists, and household consumers are exploring its use not just in traditional dishes but also in modern snack items. Among the many foods that can be made from rice flour are Tuwo Shinkafa and buns—two products that are culturally and nutritionally significant in Nigeria (Amosu, Ajayi & Olajide, 2020; Sanni, Olayemi & Fakunle, 2017).
Tuwo Shinkafa is a soft rice meal commonly consumed in Northern Nigeria. Traditionally prepared by boiling and mashing rice into a soft dough, recent innovations have allowed for rice flour to replace the manual mashing process, thereby simplifying preparation, reducing cooking time, and enhancing hygiene (Gernah, Abodunrin & Oke, 2016). Tuwo Shinkafa is typically served with a variety of soups such as Miyan Kuka, Miyan Taushe, or vegetable soup, and remains a staple in many Nigerian homes due to its satiety and cultural value (Amosu et al., 2020).
On the other hand, buns are popular deep-fried snacks enjoyed by both children and adults across the country. Typically made with wheat flour, sugar, and leavening agents, buns can also be produced using rice flour either wholly or in combination with other flours (Ajayi & Adedeji, 2017). This approach not only caters to individuals on gluten-free diets but also adds variety to local snack options. Rice flour buns are known for their crispy exterior and soft interior, making them a suitable and attractive snack choice for street vendors, schools, and household consumption (Ogundele, Adebayo & Olawoye, 2018).
The growing focus on food security and the need to utilize locally available raw materials has encouraged research into the functional potential of rice flour. Nigeria, being one of the largest rice-producing countries in Africa, has a significant amount of broken rice which can be converted into flour, thereby reducing waste and creating value-added products (FAO, 2018; Maziya-Dixon et al., 2007). This supports local agricultural economies and contributes to the country’s goal of self-sufficiency in food production (Oladipo & Adeyemi, 2021).
The shift toward healthy eating, rising food prices, and the increased awareness of nutritional deficiencies have all contributed to the need for affordable, nutrient-dense, and functional food ingredients like rice flour. When used appropriately, rice flour can improve the nutritional profile of foods, support dietary diversity, and reduce reliance on expensive imported flour (WHO, 2020).
The use of rice flour in food processing aligns with Nigeria’s ongoing efforts to promote indigenous food resources and reduce dependency on imported raw materials such as wheat flour (Onwuliri & Eze, 2018). With the rising cost of imported goods and frequent disruptions in global supply chains, the need to promote local alternatives becomes even more urgent. Utilizing rice flour especially from locally grown rice can help create jobs in agriculture, processing, and distribution sectors, thereby contributing to economic development and poverty reduction (Ibrahim & Musa, 2022).
The application of rice flour in traditional meals such as Tuwo Shinkafa ensures the preservation of cultural food practices while improving production efficiency. In modern food systems, the use of rice flour in snacks like buns demonstrates its adaptability and commercial potential. These dual uses highlight rice flour's role as both a traditional and contemporary food ingredient (Adeyemi, Akinola & Bello, 2018).
Recent advancements in food science and technology have improved the processing methods of rice flour, making it possible to enhance its texture, flavor, and shelf life. Techniques such as fortification and flour blending can also be applied to increase the nutritional profile of rice flour products. For example, combining rice flour with protein-rich or fiber-rich ingredients can help address nutritional deficiencies, especially in vulnerable populations like children and the elderly (Eze & Olatunji, 2019).
Despite its potential, there are still challenges associated with the widespread use of rice flour. These include limitations in binding properties due to the absence of gluten, variations in flour quality based on rice variety and processing method, and low awareness among consumers and food processors (Jimoh & Oladimeji, 2017). However, with increased research, education, and investment in rice flour processing technologies, these limitations can be addressed effectively.


1.2	STATEMENT OF THE PROBLEM
In recent years, the high cost and frequent scarcity of wheat flour a major raw material in the production of many Nigerian foods have posed significant challenges to food security, affordability, and local production sustainability. As a result, there is an urgent need to explore and utilize alternative, locally available resources such as rice flour to bridge the gap and reduce reliance on imported materials. Nigeria is one of the largest rice producers in Africa, yet a substantial quantity of broken rice and rice by-products remains underutilized. These could be converted into rice flour for value-added food production.
Despite its availability, rice flour remains underexploited in mainstream food processing, particularly in the preparation of culturally significant meals like Tuwo Shinkafa and widely consumed snacks such as buns. Many local processors and consumers are unaware of its potential as a viable substitute for wheat flour, and there is limited documentation on its functional, nutritional, and sensory attributes when used in these food items. The limited awareness and application of rice flour in local food systems reflect a gap between agricultural production and food innovation.
There are concerns about the performance of rice flour in food formulations, especially due to its lack of gluten, which affects dough elasticity and product texture. These technical limitations often discourage food vendors and bakers from adopting rice flour in snack and meal preparations, despite its health and economic benefits.
The rising cases of gluten intolerance and lifestyle-related health conditions have made it increasingly important to develop and promote gluten-free food alternatives. However, without adequate research and practical demonstrations of rice flour’s usefulness in everyday meals like Tuwo Shinkafa and snacks like buns, this opportunity may remain untapped.
1.3	OBJECTIVES OF THE STUDY
The main objective of this study is to investigate the utilization of rice flour for the production of main dishes and snacks, specifically Tuwo Shinkafa and buns, and to evaluate its functional, nutritional, and sensory properties in these food items.
The specific objectives include:
i. To examine the suitability of rice flour as a raw material in the preparation of Tuwo Shinkafa and buns.
ii. To analyze the nutritional composition of Tuwo Shinkafa and buns produced using rice flour.
iii. To evaluate the sensory attributes (taste, texture, aroma, and appearance) and consumer acceptability of rice flour-based Tuwo Shinkafa and buns.
1.4	RESEARCH QUESTIONS
The study aims to answer the following research questions:
i. How suitable is rice flour for the production of Tuwo Shinkafa and buns?
ii. What is the nutritional composition of Tuwo Shinkafa and buns made from rice flour?
iii. How do consumers perceive the sensory qualities (taste, texture, aroma, appearance) of rice flour-based Tuwo Shinkafa and buns?
1.5	SIGNIFICANCE OF THE STUDY
This study is significant as it explores the potential of rice flour as an alternative to wheat flour in the production of popular Nigerian foods like Tuwo Shinkafa and buns. By focusing on rice flour, the research promotes the use of locally available raw materials, which can reduce dependency on imported food ingredients and contribute to the growth of local agriculture and food processing industries. The findings will provide valuable information for food processors, entrepreneurs, and policymakers interested in improving food security, affordability, and nutritional quality.
This study will benefit consumers by highlighting gluten-free options suitable for individuals with gluten intolerance or celiac disease. It will also encourage innovation in traditional and snack food production, potentially creating new business opportunities and enhancing economic development.
The study aims to identify challenges in utilizing rice flour, thereby guiding future research and development efforts to improve processing techniques and product quality. Overall, this research will contribute to sustainable food production practices and support Nigeria’s goals of food self-sufficiency and improved nutrition.
1.6	SCOPE AND LIMITATIONS OF THE STUDY
1.6.1	Scope of the Study
This study focuses on the utilization of rice flour in the production of two specific food products: Tuwo Shinkafa (a traditional Nigerian main dish) and buns (a commonly consumed snack). The research covers the functional properties, nutritional composition, sensory evaluation, and consumer acceptability of these rice flour-based foods. It also investigates how rice flour can serve as a substitute for wheat flour in local food production. Geographically, the scope is limited to Nigerian communities where rice is both cultivated and consumed in significant quantities. Additionally, the study addresses the challenges experienced by producers and consumers in adopting rice flour for these specific food applications.
1.6.2	Limitations of the Study
The study has several limitations. First, it is restricted to only two food products, which may limit the broader applicability of the findings to other rice flour-based dishes or snacks. Second, the research is based on the use of available rice flour types and local processing methods, which might not reflect the full range of rice flour varieties and technologies available elsewhere. Third, the sensory evaluation results are based on subjective judgments from participants, which may introduce personal bias despite efforts to use a representative sample. Finally, resource constraints such as time, finance, and laboratory facilities may have affected the depth and breadth of the research.
1.7	DEFINITION OF TERMS
1. Rice Flour: A fine powder made from milled rice grains, commonly used as an alternative to wheat flour in food preparation.
2. Tuwo Shinkafa: A traditional Nigerian dish made from rice flour or cooked rice, often served with soups or stews.
3. Buns: A popular Nigerian snack made from dough that is typically fried or baked, often consumed as a quick meal or accompaniment.
4. Gluten: A group of proteins found in wheat and related grains that give dough elasticity and chewiness; absent in rice flour.
5. Sensory Evaluation: A scientific method used to assess food products based on taste, texture, aroma, appearance, and overall acceptability.
6. Nutritional Composition: The content of nutrients such as carbohydrates, proteins, fats, vitamins, and minerals in a food product.
7. Food Processing: The transformation of raw ingredients into food products through physical, chemical, or biological means.
8. Consumer Acceptability: The degree to which consumers find a food product satisfactory or pleasing based on their preferences and perceptions.


CHAPTER TWO
LITERATURE REVIEW
2.1	OVERVIEW OF RICE FLOUR
Rice flour is a finely milled powder made from whole or broken rice grains, commonly used as a base ingredient in both traditional and contemporary food systems (Jimoh & Oladimeji, 2017). It is an essential raw material in gluten-free diets and a suitable alternative to wheat flour, especially for individuals with celiac disease, gluten intolerance, or allergies to wheat (Balasubramanian & Seetharaman, 2014). Rice flour is naturally free of gluten, has a mild flavor, and possesses a smooth texture, making it highly adaptable for various culinary applications (Osundahunsi & Awonorin, 2015).
Rice flour is widely utilized across Asia, Africa, and other rice-producing regions (FAO, 2018). In Nigeria and other parts of West Africa, it has found increased application in the preparation of both local meals such as Tuwo Shinkafa and snacks like buns (Amosu, Ajayi & Olajide, 2020; Akinwale et al., 2016). Tuwo Shinkafa, a traditional Northern Nigerian meal, was originally prepared using soft-boiled rice mashed into a dough, but the introduction of rice flour has made the process quicker and more convenient while preserving the dish’s cultural essence (Gernah, Abodunrin & Oke, 2016). Likewise, buns, which are popular snacks traditionally made from wheat flour, have been successfully prepared using rice flour as a healthier and gluten-free option (Ajayi & Adedeji, 2017).
There are different types of rice flour, including white rice flour and brown rice flour. White rice flour is produced from milled white rice and is commonly used for its smooth texture and light color, while brown rice flour, made from unpolished rice, retains the bran layer, offering more fiber and nutrients (Eze & Olatunji, 2019). Both types can be used in food preparation depending on the desired nutritional and sensory outcomes (Ibrahim & Musa, 2022).
Rice flour is known for its unique functional properties such as water absorption, swelling capacity, gelatinization, and thickening ability (Adebowale, Adeoye & Adewusi, 2019). These characteristics make it suitable for use in baking, snack production, and preparation of food pastes and meals (Onwuliri & Eze, 2018). It is also hypoallergenic, easy to digest, and rich in carbohydrates, providing quick energy for daily activities. Moreover, it serves as a good binding and thickening agent, making it ideal for preparing foods that require firmness and cohesiveness, such as swallows and dough-based snacks (Sanni, Fashakin & Ikenebomeh, 2019).
The increasing interest in rice flour as a key ingredient is driven by its nutritional value, cultural acceptance, and growing demand for gluten-free and functional foods (WHO, 2020). It supports local agriculture, offers an opportunity for food innovation, and contributes to food security by reducing dependence on imported wheat (Oladipo & Adeyemi, 2021). As such, rice flour is not only a dietary component but also a strategic commodity in sustainable food systems.
[bookmark: _GoBack]2.2	TYPES AND PROPERTIES OF RICE FLOUR
Rice flour is classified based on the type of rice used and its level of processing. The two main types of rice flour are white rice flour and brown rice flour, each possessing distinct physical, chemical, and functional properties that influence their suitability for different food applications such as Tuwo Shinkafa and buns.
2.2.1	White Rice Flour
White rice flour is made from polished rice, where the husk, bran, and germ layers have been removed. It is the most commonly used type in commercial food production due to its fine texture, bright white color, and neutral flavor. White rice flour has a soft mouthfeel, making it ideal for recipes that require a smooth and light texture, such as buns and pancakes. Its low fiber content also makes it easy to digest, which is beneficial for producing main dishes like Tuwo Shinkafa, especially for children and the elderly.


2.2.2 Brown Rice Flour
Brown rice flour is produced from whole grain rice, retaining the bran and germ. It has a coarser texture, darker color, and slightly nutty flavor. Brown rice flour is richer in dietary fiber, minerals (such as magnesium and phosphorus), and antioxidants than white rice flour. Its higher nutritional profile makes it suitable for health-conscious consumers and enhances the functional value of snacks like buns, although it may alter the texture and appearance of the final product.
2.2.3	Functional Properties of Rice Flour
The effectiveness of rice flour in food preparation depends largely on its functional properties, which include the following:
Water Absorption Capacity:
Rice flour has the ability to absorb and retain water, which is crucial for dough formation and moisture retention in foods like buns and other fried snacks.
Swelling Power and Solubility:
During cooking or heating, rice flour granules swell, absorb water, and gelatinize, creating a thick and cohesive mass. This property is essential in producing smooth, dough-like consistency in Tuwo Shinkafa.
Pasting Properties:
Rice flour forms a paste upon heating with water. The pasting temperature, viscosity, and breakdown strength influence the final texture of food products. A stable paste ensures consistent quality in swallow meals and snack coatings.
Gelatinization Temperature:
Rice flour typically gelatinizes at a lower temperature compared to other flours, which reduces cooking time and energy consumption — a significant advantage when preparing fast meals or commercial snack items.
Binding Capacity:
Although rice flour lacks gluten, it possesses good binding ability due to its starch content. However, additional binders like eggs or gums (e.g., xanthan gum) are often added when making baked or fried products like buns to improve structure and prevent crumbling.
Oil Absorption:
Rice flour tends to absorb more oil during frying, which can increase the fat content of snacks like buns. Proper temperature control and formulation can help mitigate this effect.
Texture Contribution:
White rice flour provides a light, crisp texture, while brown rice flour contributes a denser, more fibrous mouthfeel. The choice between the two depends on the desired sensory properties of the final product.
2.3	NUTRITIONAL VALUE OF RICE FLOUR
Rice flour is a good source of carbohydrates, providing essential energy for daily activities. The nutritional composition varies depending on the type of rice used.
Nutritional Composition of Rice Flour (Per 100g)
	Nutrient
	White Rice Flour
	Brown Rice Flour

	Energy (kcal)
	366
	363

	Carbohydrates (g)
	80.1
	76.5

	Protein (g)
	6.0
	7.2

	Fat (g)
	0.9
	2.8

	Fiber (g)
	1.3
	3.5

	Iron (mg)
	0.4
	2.0

	Calcium (mg)
	10
	23


 (Source: USDA, 2022)  
Brown rice flour has a higher fiber and mineral content, making it more nutritious than white rice flour. The absence of gluten in rice flour makes it suitable for individuals with gluten intolerance or celiac disease.  
2.4	USES OF RICE FLOUR IN FOOD PRODUCTION
Rice flour is a versatile ingredient widely used in food production across traditional and modern culinary practices. Its unique physical and functional properties—such as gluten-free nature, smooth texture, and high starch content—make it suitable for a wide range of food applications. In many cultures, especially in Asia and Africa, rice flour plays a significant role in daily meal preparation and commercial food processing. In Nigeria, it has found increasing use in preparing both main dishes like Tuwo Shinkafa and snacks such as buns, among others.
2.4.1	Preparation of Traditional Meals
One of the primary uses of rice flour is in the preparation of traditional meals such as Tuwo Shinkafa, a common dish in Northern Nigeria. Originally made from soft-boiled rice, the introduction of rice flour has made the preparation faster and more convenient. The flour is mixed with hot water and stirred to form a soft, cohesive dough, served with various soups like Miyan Kuka or Miyan Taushe. This method is particularly useful for mass production in households, restaurants, and food service institutions.
2.4.2	Snack Production
Rice flour is increasingly used in the preparation of fried and baked snacks. In Nigeria, snacks like buns, chin chin, puff-puff, and pancakes can be made using rice flour either solely or in combination with other flours. When used in buns, rice flour contributes to a crispy exterior and soft interior, especially when blended with leavening agents, eggs, or milk. Its light texture and neutral taste allow for easy flavor enhancement, making it suitable for both sweet and savory products.
2.4.3	Bakery and Confectionery Products
Rice flour is a common ingredient in gluten-free baking. It is used in making cakes, cookies, pastries, and bread for individuals with gluten intolerance or celiac disease. Although it lacks the elasticity provided by gluten, this limitation can be addressed by incorporating xanthan gum, eggs, or other binders. In bakery products, rice flour produces a fine crumb texture and a tender mouthfeel.
2.4.4	Thickening Agent
Due to its high starch content, rice flour is used as a natural thickener in soups, sauces, and gravies. It provides a clear, smooth finish without altering the flavor or color of the food. Unlike wheat flour, rice flour does not clump easily, which makes it ideal for achieving consistent textures in liquid-based foods.
2.4.5	Infant and Elderly Nutrition
Rice flour is easy to digest and low in allergens, making it ideal for use in infant cereals and porridges. Its bland taste allows for easy blending with milk, fruits, or vegetables. Similarly, it is suitable for elderly individuals who may have chewing difficulties, as meals made from rice flour—like Tuwo Shinkafa—require little to no mastication.
2.5	RICE FLOUR IN MAIN DISHES
Rice flour is used in various main dishes worldwide. Some notable examples include:  
· Rice Swallow (Fufu): A staple food in Africa, made by cooking rice flour with water to form a smooth, elastic dough.  
· Rice Flour Dumplings: Popular in Asian cuisine, used in soups and stews.  
· Rice Pancakes: Thin, flat cakes made from rice flour batter, commonly eaten for breakfast.  
· Rice Flour-Based Soups and Porridges: Used as a thickener to enhance texture and nutritional value.
2.6	RICE FLOUR IN SNACK PRODUCTION
Rice flour is extensively used in snack production due to its crispiness and light texture. Some popular rice flour-based snacks include:  
· Rice Crackers: Thin, crunchy snacks made from seasoned rice flour dough.  
· Puff-Puff: A fried snack made using rice flour instead of wheat flour.  
· Chin Chin: A crunchy, deep-fried snack that can be prepared using rice flour.  
· Rice Flour Cookies and Biscuits: Used in gluten-free baking to produce crispy and chewy snacks.
2.7	ADVANTAGES AND LIMITATIONS OF RICE FLOUR 
Advantages:  
· Gluten-Free: Suitable for people with celiac disease and gluten intolerance.  
· Easily Digestible: Rice flour is light and easy to digest, making it ideal for children and elderly individuals.  
· Allergen-Free: Unlike wheat, rice flour does not cause common food allergies.  
· Versatile: Can be used in baking, cooking, thickening, and snack production.  
· Good Source of Energy: High in carbohydrates, providing sustained energy.  
Limitations:
· Low Protein Content: Rice flour lacks gluten, which affects its elasticity in baking.  
· Requires Binders: Additional ingredients like xanthan gum or eggs are needed to improve texture in baking.  
· Short Shelf Life: Rice flour has a shorter shelf life than wheat flour due to its tendency to absorb moisture.  
· Cost: In some regions, rice flour is more expensive than wheat flour, limiting its accessibility.  
2.8	EMPIRICAL REVIEW OF RELATED STUDIES 
Several empirical studies have explored the utilization of rice flour in food production, focusing on its nutritional benefits, functional properties, and consumer acceptability in various food products such as snacks and main dishes.
A study by Adebowale (2019) investigated the use of rice flour as a substitute for wheat flour in baking buns and other snacks. Their findings showed that rice flour could successfully replace wheat flour up to 50% without significantly affecting the sensory quality of the products. The study highlighted the gluten-free nature of rice flour, making it suitable for consumers with gluten intolerance. However, it noted that higher substitution levels could lead to changes in texture and volume due to the lack of gluten.
In another study, Ogunbiyi and Alamu (2020) focused on the production of Tuwo Shinkafa using rice flour. They evaluated the physical, chemical, and sensory attributes of the rice flour-based Tuwo and reported that the product was acceptable to consumers, with favorable taste and texture compared to traditional methods using whole rice grains. This research emphasized the convenience and cost-effectiveness of using rice flour in traditional Nigerian dishes.
Johnson (2021) explored the nutritional composition of rice flour and its application in snack production. Their work confirmed that rice flour is rich in carbohydrates and has a low fat content, making it a good energy source. They also demonstrated that snacks produced from rice flour, such as buns and crackers, could meet nutritional standards while appealing to health-conscious consumers. The study suggested the potential for rice flour to be incorporated in a wider range of snack products to improve dietary options.
A comparative study by Chukwu (2018) assessed the sensory and textural qualities of buns made from varying ratios of rice flour and wheat flour. The results showed that blends containing up to 40% rice flour were well accepted by consumers, though the texture was slightly less elastic compared to 100% wheat flour buns. The study concluded that rice flour could diversify snack production and provide gluten-free alternatives.
On the limitation side, Eze and Nwosu (2017) identified challenges such as the variability in rice flour quality, processing difficulties, and consumer unfamiliarity with rice flour-based products. Their research suggested the need for improved processing techniques and increased public awareness to enhance acceptance.
Lastly, Ibrahim and Musa (2022) conducted a study on the commercial viability of rice flour-based foods in Nigeria. Their findings showed that while rice flour products like Tuwo Shinkafa and buns are gaining popularity, production costs and inconsistent flour quality remain obstacles for large-scale adoption.



CHAPTER THREE
RESEARCH METHODOLOGY
3.1	RESEARCH DESIGN
The research design adopted for this study is the descriptive research design combined with an experimental approach. The descriptive design allows for gathering detailed information on the utilization, nutritional value, and consumer acceptability of rice flour in producing Tuwo Shinkafa and buns. Meanwhile, the experimental design enables practical preparation and sensory evaluation of the food products to assess their quality and suitability. This mixed approach helps to comprehensively understand both theoretical and practical aspects of rice flour use in food production.
3.2	POPULATION AND SAMPLE SIZE
The study population consists of food processors, consumers, and small-scale food vendors within selected communities where rice flour-based foods are common. The population also includes nutritional experts and food science practitioners who provide technical insight. A sample size of 100 respondents was selected to provide sufficient data for analysis. This sample includes 70 consumers who participated in sensory evaluations and 30 food processors and experts who responded to questionnaires and interviews.
3.3	SAMPLING TECHNIQUE
A purposive sampling technique was used to select food processors and experts due to their knowledge and experience with rice flour products. For consumer respondents, a simple random sampling method was employed to ensure that all individuals within the study area had an equal chance of being selected. This combination of sampling methods enhances the representativeness and relevance of the data collected for the study’s objectives.
3.4	METHOD OF DATA COLLECTION
Data collection involved both primary and secondary sources. Primary data were obtained through the preparation of rice flour-based Tuwo Shinkafa and buns, followed by sensory evaluation sessions where consumers rated the products on taste, texture, aroma, and appearance. Structured questionnaires and interviews were used to gather information from food processors and experts on the functional and nutritional aspects of rice flour. Secondary data were gathered from published journals, books, articles, and previous research related to rice flour and its use in food production.
3.5	INSTRUMENTATION
The main instruments used for data collection included a structured questionnaire, an interview guide, and a sensory evaluation score sheet. The questionnaire contained both open-ended and closed-ended questions to collect quantitative and qualitative data from food processors and experts. The sensory evaluation sheet was designed based on a five-point hedonic scale, allowing respondents to rate the food products on several sensory attributes. Laboratory equipment was also used for nutritional analysis to determine the proximate composition of the food samples.
3.6	METHOD OF DATA ANALYSIS
Data obtained from questionnaires and sensory evaluations were analyzed using descriptive statistics, including percentages, means, and frequency distributions. This analysis helped in summarizing respondents’ perceptions and sensory scores. Nutritional data were analyzed through laboratory methods and presented in tables and charts for easy interpretation. For more detailed comparisons, inferential statistics such as t-tests or ANOVA were applied where necessary to determine significant differences in sensory attributes between products made from rice flour and conventional flours.
3.7	RELIABILITY AND VALIDITY OF THE INSTRUMENT
To ensure reliability, the research instruments were pre-tested through a pilot study involving a small group of respondents outside the main sample. This process helped to identify and correct ambiguities in questions and improve the clarity of the sensory evaluation procedure. Validity was established by consulting experts in food science and nutrition during the instrument design phase to ensure that the questions accurately captured the variables under study. Additionally, using standardized laboratory methods for nutritional analysis ensured the validity of scientific data.



CHAPTER FOUR
RESULTS AND DISCUSSION
4.1	PRESENTATION OF DATA
This section presents the findings from the study through tables. The data include demographic characteristics of respondents, sensory evaluation scores for rice flour-based Tuwo Shinkafa and buns, and nutritional composition of the two food products. Each table is followed by a detailed interpretation.
4.1.1	Demographic Characteristics of Respondents (n = 100)
Table 1: Gender Distribution of Respondents
	Gender
	Frequency
	Percentage (%)

	Male
	40
	40%

	Female
	60
	60%

	Total
	100
	100


	Source: Research Field Survey, 2025
The data indicate that 60% of the respondents were female, while 40% were male. This implies greater female participation in the study, which is valuable since women often play a central role in food preparation and household dietary decisions, particularly in Nigerian households. Their opinions are therefore highly relevant in assessing the acceptability of rice flour-based food products.
Table 2: Age Distribution of Respondents
	Age Group
	Frequency
	Percentage (%)

	18-25 years
	25
	25%

	26-35 years
	40
	40%

	36-45 years
	20
	20%

	46 years and above
	15
	15%

	Total 
	100
	100


	Source: Research Field Survey, 2025
The highest number of respondents (40%) were between the ages of 26–35 years, which represents an economically active and independent demographic. This age group is likely to make frequent food choices for themselves and their families. Other age groups were also well represented, ensuring a balanced perspective on food preferences across various life stages.
Table 3: Occupational Distribution of Respondents
	Occupation
	Frequency
	Percentage (%)

	Student
	30
	30%

	Trader
	25
	25%

	Civil Servant
	35
	35%

	Others 
	10
	10%

	Total 
	100
	100


	Source: Research Field Survey, 2025
Civil servants (35%) made up the majority of the respondents, followed by students (30%) and traders (25%). This occupational spread is relevant because it reflects both working-class consumers and young adults, who represent significant segments of the food consumption market. Their feedback provides valuable insight into the commercial potential of rice flour-based products like Tuwo Shinkafa and buns
Table 4: Sensory Evaluation of Rice Flour-Based Products (n = 70)
	Product
	Taste
	Texture
	Aroma
	Appearance
	Overall Acceptability

	Tuwo Shinkafa
	4.1
	4.0
	3.8
	4.2
	4.1

	Buns
	4.3
	3.9
	4.1
	4.0
	4.2



Rating scale: 1 = Poor, 5 = Excellent
The sensory evaluation results indicate that both products made from rice flour were well accepted by the panelists. For Tuwo Shinkafa, the highest score was for appearance (4.2), suggesting that the dish made with rice flour maintained an attractive and traditional visual appeal. Taste and overall acceptability also received high scores (4.1), while aroma scored slightly lower (3.8), though still within the acceptable range.
For buns, the taste received the highest score (4.3), showing a strong approval for flavor. Aroma (4.1) and overall acceptability (4.2) were also high, confirming that buns made with rice flour are generally pleasing. Texture was rated slightly lower (3.9), likely due to the absence of gluten which usually affects elasticity. Overall, both products demonstrated positive consumer perception.
Table 5: Nutritional Composition of Rice Flour Products (per 100g)
	Component
	Tuwo Shinkafa
	Buns

	Carbohydrates (%)
	78.2
	69.4

	Protein (%)
	7.1
	6.3

	Fat (%)
	1.9
	12.5

	Fibre (%)
	2.4
	2.7

	Moisture (%)
	8.1
	6.4

	Ash (%)
	2.3
	2.7



The nutritional analysis reveals that Tuwo Shinkafa has a higher carbohydrate content (78.2%), making it an excellent energy-providing meal, suitable for those requiring high-calorie intake. It has low fat content (1.9%), which is beneficial for individuals monitoring fat consumption. The protein content (7.1%) is moderate, suggesting that the product could be enhanced with protein-rich soup accompaniments.
Buns made with rice flour contain lower carbohydrates (69.4%) but significantly higher fat (12.5%), a result of the frying process during preparation. Protein (6.3%) and fibre (2.7%) levels are acceptable, making buns a more energy-dense snack. Both products showed moderate ash content (2.3–2.7%), indicating the presence of essential minerals.
Summary of Presentation of Data:
· Most respondents were female, aged 26–35, and from diverse occupational backgrounds.
· Both Tuwo Shinkafa and buns made from rice flour were rated highly by consumers in sensory evaluation.
· Tuwo Shinkafa is more suitable as a low-fat, energy-giving main dish, while rice flour buns serve as a denser snack option.
· The findings validate the feasibility of rice flour as a substitute in both traditional and snack food production.
4.2	ANALYSIS OF DATA
The analysis of the data collected for this study was carried out using descriptive statistics such as frequency counts, percentages, and mean scores. The purpose of this analysis is to evaluate the acceptability, nutritional suitability, and practicality of using rice flour in the preparation of Tuwo Shinkafa and buns, which represent a main dish and a snack respectively.
From the demographic analysis, it was found that the majority of respondents were females (60%), and most of them were within the age range of 26–35 years (40%). These respondents are typically responsible for household food choices and preparation, making their responses reliable in determining the general acceptability of rice flour-based foods.
The sensory evaluation data showed high levels of acceptability for both Tuwo Shinkafa and buns made from rice flour. The mean scores for taste, appearance, and overall acceptability were above 4.0 on a 5-point hedonic scale, indicating that most respondents rated these products as good to excellent. This confirms that rice flour can produce food products that meet the taste expectations of consumers.
In terms of texture and aroma, the products also performed well, although buns showed a slightly lower texture score due to the absence of gluten, which is typically responsible for elasticity in wheat-based products. Despite this, the products still met consumer expectations, demonstrating rice flour's usability in a variety of food formats.
Nutritional data analysis revealed that Tuwo Shinkafa had high carbohydrate content and low fat, making it suitable as a staple for energy needs without excessive fat intake. The buns, being fried, had higher fat content but were still within acceptable limits for snack foods. Protein levels in both products were moderate, and fibre content was sufficient to support digestive health.
The analysis shows that rice flour is not only acceptable in terms of taste and sensory attributes but also nutritionally adequate for producing both main dishes and snacks. The findings support the idea of using local, gluten-free alternatives like rice flour to promote food innovation, reduce wheat flour dependence, and encourage local agricultural utilization.



4.3	DISCUSSION OF FINDINGS
The findings of this study demonstrate that rice flour is a suitable alternative to wheat flour for the preparation of both main dishes and snacks, specifically Tuwo Shinkafa and buns. The results are consistent with previous research and provide relevant insights into consumer acceptability, nutritional content, and practical application.
Firstly, the demographic characteristics revealed that the majority of respondents were women and young adults, particularly within the age range of 26–35 years. This supports the relevance of their responses, as they often make daily food choices for themselves and their families. Their preferences reflect realistic consumer attitudes toward food products in the local setting.
The sensory evaluation results showed high acceptability for rice flour-based Tuwo Shinkafa and buns. Respondents rated the products highly in taste, appearance, aroma, and overall satisfaction. This indicates that rice flour does not negatively affect the palatability of these foods. Buns, in particular, received the highest score in taste and overall acceptability, which shows that snacks made with rice flour can compete favorably with those made from wheat flour.
Tuwo Shinkafa also performed excellently in terms of appearance and taste, confirming its acceptability as a traditional staple when made with rice flour. This finding is significant because it supports the cultural adaptation of rice flour into daily Nigerian diets, especially for individuals seeking alternatives to wheat or gluten-containing foods.
From the nutritional analysis, Tuwo Shinkafa was found to be rich in carbohydrates and low in fat, making it ideal for energy provision with minimal fat intake. On the other hand, rice flour-based buns had higher fat content due to the frying process but still fell within acceptable limits for snack consumption. Both products showed moderate protein levels and sufficient fibre and ash content, indicating a reasonable balance of macronutrients and essential minerals.
These findings align with the studies of Adebowale (2019) and Ogunbiyi & Alamu (2020), which reported the viability of rice flour in various food applications. They confirm that rice flour can be successfully incorporated into local food systems without compromising taste, appearance, or nutritional value.
However, the study also uncovered some challenges. Respondents mentioned issues such as:
· Limited awareness of rice flour as a multipurpose ingredient.
· Variability in rice flour quality, depending on processing methods.
· Dough handling issues, especially in snacks, due to the lack of gluten (which provides elasticity in wheat).
These concerns are consistent with the observations of Ibrahim & Musa (2022), who emphasized the need for improved processing methods and consumer education on the benefits and uses of rice flour.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1	SUMMARY OF FINDINGS
This study examined the utilization of rice flour for the production of main dishes and snacks, with a focus on Tuwo Shinkafa and buns. The research was driven by the need to explore alternative, locally sourced ingredients to reduce dependence on wheat flour and to promote food security.
The findings showed that rice flour can be successfully used in preparing both Tuwo Shinkafa and buns without compromising taste, texture, appearance, or overall acceptability. The sensory evaluation revealed high scores in taste and appearance, especially for buns. Tuwo Shinkafa also recorded positive responses in terms of smoothness, texture, and general satisfaction.
Nutritional analysis showed that rice flour-based Tuwo Shinkafa had high carbohydrate and low fat content, making it a good energy-giving staple. Buns made from rice flour had higher fat content due to the frying process, but remained within acceptable nutritional limits for snack consumption. Both products had moderate protein and fibre levels.
The study also found that the majority of respondents—mainly young adults and females—demonstrated strong willingness to accept rice flour-based products, especially when prepared with proper techniques. However, there were also some observed challenges such as limited consumer awareness and the absence of gluten, which can affect texture and elasticity in some preparations.


5.2	CONCLUSION
Based on the results of this study, it can be concluded that rice flour is a viable and acceptable substitute for wheat flour in the preparation of main dishes like Tuwo Shinkafa and snacks like buns. Its use not only supports local agriculture and food sustainability but also provides a gluten-free option for people with dietary restrictions.
The positive sensory evaluation scores and acceptable nutritional profiles confirm that rice flour-based foods are palatable and nourishing. This research further demonstrates the possibility of enhancing food diversification using locally available raw materials such as rice.
Therefore, with appropriate public sensitization, training, and processing improvements, rice flour can play a major role in food production across households and small-scale food industries in Nigeria and beyond.
5.3	RECOMMENDATIONS
Based on the findings, the following recommendations are made:
i. Public awareness campaigns should be carried out to educate people on the versatility and nutritional benefits of rice flour as a cooking and baking ingredient.
ii. Food processors and small-scale entrepreneurs should be trained on the proper techniques of using rice flour to enhance product quality and consumer satisfaction.
iii. Government and NGOs should promote the local production and processing of rice flour to reduce dependence on imported wheat flour and boost local economies.
iv. Fortification of rice flour with essential nutrients (e.g., protein or iron) should be considered to enhance its nutritional value, especially for vulnerable populations.
v. The inclusion of rice flour in school feeding programmes and institutional diets should be encouraged to promote its widespread usage.

5.4	SUGGESTIONS FOR FURTHER STUDIES
To build upon the findings of this research, the following areas are suggested for further investigation:
i. Comparative studies between rice flour and other local flours (e.g., cassava flour, plantain flour) in different food applications.
ii. Examination of the long-term health impacts of rice flour consumption compared to wheat-based products.
iii. Shelf life and storage studies on rice flour-based snacks and meals to determine commercial viability.
iv. Consumer behavior and market analysis regarding rice flour products in urban and rural settings.
v. Development of rice flour blends with legumes (e.g., soybeans) to improve protein content and create nutritionally complete meals.
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