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[bookmark: _fcwyybwoq53j]CHAPTER ONE
 	INTRODUCTION
1.1     Background to the Study
Rice is a staple food in Nigeria, with the country being one of the largest producers and consumers of rice in Africa (FAO, 2020). Over the years, the consumption of rice has expanded beyond traditional dishes, and its versatility has led to its incorporation into various food products (Oguntona et al., 2019). Among the different forms of rice used, rice flour has emerged as an essential ingredient in many Nigerian households and food industries, particularly due to its potential as a gluten-free alternative to wheat flour (Iwuoha et al., 2017).
Wheat flour has long been the primary ingredient in the production of snacks and bread in Nigeria, with products such as bread, biscuits, and pastries forming an integral part of the Nigerian diet (Okafor & Ijah, 2020). 
Rice flour, on the other hand, is naturally gluten-free, making it an ideal alternative for individuals who need to avoid gluten in their diets (Bailey & Johal, 2017). Furthermore, rice is a local product in Nigeria. The use of rice flour in gluten-free food production aligns with the growing trend of health-conscious consumers seeking products that cater to dietary restrictions, such as gluten intolerance and celiac disease (Walker, 2020).  As such, the full potential of rice flour in snack and bread production in Nigeria remains untapped, with limited research on how to overcome these technological barriers.
However, advances in food technology and ingredient blending provide opportunities to overcome these challenges. Researchers and food technologists are experimenting with various techniques, such as combining rice flour with other gluten-free starches, gums, and binders, to improve the texture and consistency of rice flour-based products (Gao et al., 2018). 
This study aims to examine the feasibility of utilizing rice flour in the production of snacks and bread in Nigeria. By assessing its nutritional benefits, sensory qualities, and overall acceptability, the research will provide insights into the potential of rice flour as a viable alternative to wheat flour. 

1.2 	Statement of the Problem
Wheat flour is the main ingredient used in making bread and snacks in Nigeria, but it is not suitable for people with gluten intolerance or allergies (Sapone et al., 2012). Rice flour, being gluten-free, is a possible alternative. However, its use in large-scale bread and snack production is still limited in Nigeria (Iwuoha et al., 2017). The lack of gluten in rice flour affects the texture and structure of the final products (Ahmed et al., 2016). This study, therefore, aims to explore how rice flour can be effectively used to produce acceptable snacks and bread in Nigeria.

1.3      Objectives of the Study
I. To produce various types of snacks such as crackers, cookies, and chips using rice flour, and to produce different bread types like rolls and loaves using rice flour.
II. To identify the nutritional content of rice flour-based snacks and bread.
III. To evaluate the product of Rice flour, texture and taste of snacks and bread made with rice flour.

1.4      Research Questions
I. What types of snacks and bread can be successfully produced using rice flour as the primary ingredient?
II. What are the nutritional composition and textural qualities of snacks and bread made entirely from rice flour?
III. How acceptable are rice flour-based snacks and bread in terms of taste and overall consumer preference?

1.5        Significance of the Study
 This study holds significant potential for addressing the needs of individuals with gluten intolerance, allergies, or those looking for alternative, health-conscious food options. By exploring rice flour as an ingredient for snacks and bread production. Additionally, it can contribute to the growing body of knowledge on the versatility of rice flour, potentially fostering innovation in the food industry.”

1.6       Scope of the Study
It focuses on producing various types of snacks such as cookies, crackers, and chips, as well as bread varieties like rolls and loaves using locally sourced rice flour.
The research is conducted within Ilorin, Nigeria, and involves small-scale experimental production, sensory evaluation, and basic nutritional assessment. The study does not cover large-scale commercial baking processes or the use of imported rice flour. Instead, it emphasizes practical, locally achievable methods of incorporating rice flour into everyday food products to assess their quality and consumer acceptability.

1.7       Limitations of the Study
· Limited access to high-quality rice flour varieties.
· Constraints in terms of equipment, time, or funding for large-scale production testing.
· Potential challenges in obtaining a diverse range of participants for sensory evaluation.
· The focus on specific snack and bread types may limit generalization to other food products.

1.8      Definition of Terms
· Rice Flour: A fine powder made from ground rice, often used as a gluten-free alternative to wheat flour in baking and cooking.
· Gluten-Free: Refers to food products that do not contain gluten, a protein found in wheat, barley, and rye.
· Snacks: Light food items such as crackers or chips, usually eaten between meals.
· Bread: A staple food made by baking dough, typically from flour and water, which can include loaves or rolls.
· Texture: The physical feel or consistency of a food product when touched or eaten.
· Shelf Life: The length of time a food product remains safe and acceptable for consumption.
[bookmark: _4sr2w61ftpfv][bookmark: _k8zr96kkueq0]CHAPTER TWO 
LITERATURE REVIEW 
2.1  Overview of Rice Production in Nigeria
Rice is one of the most important staple crops in Nigeria, both in terms of consumption and cultivation. As the most populous country in Africa, Nigeria has a high demand for rice, which has led to increased local production efforts in recent years. The crop is grown across various regions, including the northern and middle-belt states such as Kebbi, Niger, Ebonyi, and Kwara, with Ilorin playing a significant role due to its favorable agro-climatic conditions.
Rice farming in Nigeria is mostly done by smallholder farmers using traditional methods. However, government initiatives like the Anchor Borrowers’ Programme and support from the National Rice Development Strategy (NRDS) have encouraged more structured rice production. These programs provide access to improved seedlings, fertilizers, and equipment, leading to better yields. Despite these limitations, rice remains widely available in local markets, and increased investment in the rice value chain has led to the rise of locally processed rice brands.
The growing accessibility of rice in both raw and processed forms has created an opportunity to explore alternative uses such as rice flour. Given Nigeria’s dependency on imported wheat for flour, promoting rice flour production locally could support food security, reduce foreign exchange pressure, and encourage local industry development.

2.2    Composition and Properties of Rice Flour
Rice flour is derived from milled rice and is known for its fine texture and neutral taste. It can be produced from either white or brown rice, with brown rice flour containing more fiber and nutrients due to its retained bran layer.
Properties of Rice Flour are as followings:
1. Nutritional Properties:
· High in carbohydrates (mainly starch)
· Moderate protein content (6–8%)
· Low fat content
· Contains B-vitamins (e.g., niacin, thiamin) and minerals like magnesium and phosphorus
· Gluten-free (suitable for gluten-intolerant individuals)
2.  Physical Properties:
· Fine, smooth, and powdery texture
· White or off-white color depending on rice type
· Slightly gritty feel in some varieties
· Lacks elasticity and cohesiveness due to absence of gluten
3.  Functional Properties:
· Good thickening ability in sauces and gravies
· High water absorption but low water-holding capacity
· Poor gas retention (leading to dense baked products)
· Prone to quicker staling compared to wheat-based products
4.  Thermal Properties:
· Gelatinizes at a lower temperature than wheat starch
· Swells and becomes sticky upon heating
· Affects the softness and shelf life of finished products
5. Sensory Properties:
· Mild or neutral taste
· Light and crisp texture when used in frying or baking
· May require flavor enhancers or binding agents for improved mouthfeel

2.3 Comparison Between Rice Flour and Composite Flour
	Property 
	Rice flour 
	Composite Flour 

	Gluten Content
	Naturally gluten-free
	May or may not be gluten-free depending on the ingredients used

	Texture
	Fine but slightly gritty
	Varies; can be soft, dense, or elastic based on the flour mix

	Taste and Flavor
	Has a mild and neutral taste
	Can range from nutty to slightly bitter, depending on the blend

	Water Absorption
	Absorbs water quickly but retains less
	Often has higher water-holding capacity

	Nutritional Value
	High in carbs, moderate protein, gluten-free
	Can be enriched with protein, fiber, vitamins, and minerals.

	Cooking Behavior
	Becomes sticky and less workable
	Offers better flexibility and structure in baked goods

	Allergen Risk
	Low allergen risk; safe for gluten-sensitive individuals
	Depends on the blend—may include potential allergens like soy or nuts




2.4 Uses of Rice Flour in Snack Production, clearly listed:
1. Production of crackers – Rice flour is used to make light, crispy crackers that are gluten-free and easy to digest.
2. Rice chips – It is a base ingredient in producing fried or baked rice chips, often flavored for variety.
3. Puffed rice snacks – Rice flour can be extruded or puffed to create airy, crunchy snack products.
4. Biscuits and cookies – When combined with other flours or gums, rice flour can be used to bake gluten-free biscuits and cookies.
5. Snack coatings – It can be used in batters or coatings for frying snacks like chicken or vegetables, giving a crispy texture.
6. Blended snack products – Rice flour is often blended with legume or root flours (e.g., cowpea, cassava) to improve nutrition and texture in snacks.

2.5 	Health Benefits and Dietary Considerations
Rice flour offers several health benefits that make it a valuable ingredient in modern food processing, especially for snacks and bread. One of its most significant advantages is that it is naturally gluten-free, which makes it suitable for individuals with celiac disease or gluten sensitivity. This allows people with such conditions to enjoy a variety of baked goods and snacks without adverse health effects. Additionally, rice flour is hypoallergenic, meaning it rarely causes allergic reactions, unlike wheat and other common grains, making it a safer option for people with food allergies. Brown rice flour, in particular, retains the bran layer, which provides more fiber and essential nutrients such as magnesium, phosphorus, and B vitamins. It also contains antioxidants, which support immune health and help reduce inflammation.
From a dietary perspective, rice flour is easy to digest and low in fat, making it suitable for individuals with digestive issues or those seeking lighter food alternatives. While it is primarily composed of carbohydrates that provide quick energy, it also contains trace amounts of protein and iron, contributing to a balanced diet. The use of rice flour supports the development of inclusive and health-conscious food products, catering to various dietary needs such as vegetarian, gluten-free, or allergen-free diets.
As awareness grows around special dietary requirements, rice flour emerges as a versatile option for improving both the nutritional profile and accessibility of snacks and bread.

2.6 	Technological Innovations in Flour Processing
Recent technological advancements have significantly improved the functionality of rice flour in food applications, especially in baking and snack production. One of the key challenges with rice flour is its lack of gluten, which affects the elasticity and structure of baked goods. To address this, various innovative processing methods have been developed.
1. 	Fermentation
Fermentation enhances the nutritional profile and improves the flavor and texture of rice flour. It also helps break down complex carbohydrates and proteins, making the flour more digestible and improving the softness of finished products.
2. 	Extrusion Cooking
Extrusion is widely used in producing puffed snacks from rice flour. It improves the expansion, crispiness, and shelf life of snack products. The high temperature and pressure used in this method also help to reduce anti-nutritional factors.

3. 	Enzymatic Treatment
The use of enzymes such as amylases and transglutaminases can improve the binding and water-holding capacity of rice flour. This enhances the dough’s ability to rise and gives better texture and volume to bread and baked snacks.
4. 	Hydrothermal Processing
Techniques like pre-gelatinization and steam treatment modify the starch structure of rice flour. These methods improve its water absorption, viscosity, and gel-forming ability, which are critical for achieving desirable baking properties.
5. 	Blending with Additives
Rice flour is often blended with gums (e.g., xanthan gum, guar gum), proteins, or other starches to mimic gluten functionality. This helps improve texture, moisture retention, and crumb structure in baked products.

2.7 	Summary of Key Gaps in the Literature
The literature on using rice flour for snacks and bread production reveals notable gaps. While rice flour is valued as a gluten-free alternative, research lacks depth in optimizing its functional properties (e.g., texture, shelf life) across diverse rice varieties. Studies on nutritional enhancement through fortification or functional ingredients are limited, as are investigations into scalable, cost-effective processing for industrial applications. Sensory evaluation, consumer acceptance, and cultural preferences are underexplored, alongside the environmental and economic sustainability of rice flour products compared to wheat-based alternatives. These gaps call for further research to unlock rice flour’s full potential.

[bookmark: _ulfaozghzrb1]CHAPTER THREE
METHODOLOGY
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This chapter outlines the methodology to conduct the study on the evaluation or nutritional value and acceptability of rice flour in production of snacks and bread. It explains the research approach design, population sampling techniques used. The aim is to ensure that the procedures adopted are suitable for answering the research questions and achieving the stated objectives.

3.1 	Research Design 
This is a comprehensive plan that outlines how research studies will be conducted. It's essentially the blueprint for the research guide on how to collect, analyze and interpret data to address once research questions. This plan comprises the overall strategy and analytical approach ensuring coherent and logical integration of different study components.
This study adopted an experimental research design to investigate the utilization of rice flour in production of snacks (cookies) and bread. The experiment allows for controlled testing of rice flour base formulation to assess their feasibility, nutritional composition, sensory qualities and customers acceptability among students.

3.2 	Study Area 
The study area is the specific geographical location or the environment where a research is conducted. It provides background information about the settings including its social, cultural and institutional or physical characteristics that are relevant to the study.
The department of hospitality Management where the research is focused, was chosen because of its relevance to food science and nutrition and consumer studies. The study area provided a suitable environment for evaluating utilization of rice flour in production of snacks and bread as both trained (students and lectures in food related discipline) and untrained consumers (students and staff from other departments) are readily available.

3.3 	Target Population 
Target Population is the complete group of individuals or entities that a study aims to generalize its findings to or about. It represents the entire set of units (people, objective etc.) that share special characteristics relevant to the research questions.
The target Population for the study consists of students and staff of the Kwara State Polytechnic, Ilorin. This group was chosen because they represented a diverse demographic in terms of age, education background, and exposure to various snacks and bread products including both study to explore acceptability across different lifestyle patterns and preferences.

3.4 	Sampling Techniques 
Sampling techniques refers to the method used to select a subset of individual items or data points for a larger population to represent the whole. It is used in research and project studies to collect data efficiently, reduce cost and time, and ensure that conclusions drawn are statistically valid and generalizable.
The study employed a purposive sampling technique to select respondents from the target Population. This non-probability sampling method was used to intentionally select individuals who are familiar with rice flour in production of snacks and bread consumption and are willing to participate in sensory evaluation. The selection includes a mix of gender, age and academic role to ensure diversity.

3.5 	Sample Size
 	Sample size is the total number of particles, observations or units selected from a large population of inclusion in a study. It represents the portion of the population that is actually studied to draw conclusions and to make presentations about the entire population.
A total number of 50 respondents are considered to participate in the study. This sample is considered sufficient to obtain meaningful sights of a small scale evaluation of costumes preferences. The sizes strike a balance between manageability and representativeness given the scope of research and resources limitation.

3.6	 Research Instruction
This entails the instructions used in gathering relevant information needed to achieve the objective of the study as contained in chapter one.
3.6.1	 Measurements of Variables 
Key variables measured in the study include sensory property (taste, aroma, texture, appearance). Customer acceptability and nutritional awareness. Sensory properties will be rated on a t sparnt like scale while demographic and awareness variables will be categorised and ended for analysis.

3.7	Data Collection 
Data collection is the systematic process of gathering information from relevant sources in order to answer research questions, test, hypothesis and evaluate outcomes.
It involves the use of tools such as questionnaire, interview, observation and laboratory equipment to obtain accurate and reliable analysis.
Data collection will be carried out in two ways 
1. Experimental stage: preparation of rice flour in production of snacks and bread samples and laboratory analysis of nutritional, physical, chemical and microbiology properties.
2. Survey Stage: Administration of questionnaire and sensory evaluation sheet to select respondent during testing session.
 
3.8. 	 Data Analysis 
Data analysis is the process of systematically examine, organizing, transferring and interpreting collected data to extract useful information, identify patterns,  valid conclusion, It involves the use of both descriptive statistics such as means, percentage, and frequency 
Data Analysis from production trials, nutritional analysis, and sensory evaluation of rice flour base snacks and bread, will be analyzed to assess feasibility, nutritional content and consumers acceptability.

Equipment 
Mixing bow
Cup
Sieve
Measuring tools
Rolling pin
Pastry brushes
Cutting board 

Flow chat for preparation of Rice flour 
1. Selection of rice flour 

2. Cleaning sorting 

    Washing 

     Soaking 

Draining and Drying 

Milling and Grinding 

       Sieving 

      Storing 


Method of Preparing of Rice Flour for Production of Snacks and Bread 
The preparation of rice flour involves a series of steps design to obtain a fine, smooth and hygienic flour suitable for baking and loafs preparation the method is as follows:
1. Selection of rice grain: good quality of rice grains (Free from insects, mold and discoloration) are carefully selected. This ensures that the flour is produced in nutrition and high quality.
2. Cleaning and sorting: The rice flour grains are thoroughly cleaned with stories, husks and other foreign materials, sorting ensures that the wholesome grains are used.
3. Washing: The clean rice is washed with clean water to eliminate dust and surface impurities. This step ensures hygiene and product safety.
4. Soaking (optional): The rice may be soaked in water for a few hours, this helps soften the grain, improve grinding efficiency and can also enhance the texture of the resulting flavor.
5. Draining and Drying: After soaking the rice is drained and dried to reduce moisture. Drying may be done under the grains reach an appropriate moisture content.
6. Milling/Grinding: The dried rice are milled using a hammering mill; attrition mill, or domestic grinder to produce fine flour.
7. Sieving: The grounded rice flour is sieved using a fine mesh sieve to obtain a uniform particle size.
8. Packaging: The rice flour is packed in airtight polythene bags or containers to protect it from moisture, insects and contamination.
9. Storage and use: Properly packaged rice flour is stored in a cool, dry place. It is then ready for incorporation in production of snacks.
Cookies and bread either alone or in composite form with other flours like wheat, millet or guinea corn.




RICE FLOUR RECIPE FOR SNACK (COOKIES)
RECIPE					QUANTITY
All Purpose Flour				500g
Rice Flour					500g
Sugar						200g
Butter						250g
Baking Powder				10g
Salt						5g
Egg						2 piece
Milk						50ml
Flavour					to taste

RICE FLOUR RECIPE FOR BREAD
RECIPE					QUANTITY
Rice Flour					700g
All Purpose Flour				700g
Sugar						60g
Salt						10g
Yeast						15g
Butter						50g
Warm Water					500ml
[bookmark: _5enn2bho9m9r]Egg						1piece


RICE FLOUR RECIPE FOR FISH PIE
 RECIPE                                                         QUANTITY 
Rice flour.                                                       700g
All Purpose flour                                             700g
Salt.                                                                  10g 
Baking powder.                                                50g 
Egg.                                                                   2
Butter.                                                               250g 
Flavor.                                                               To taste
CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4:1 	Introduction 
Sensory evaluation questionnaire was distributed from the hospitality department at Kwara State Polytechnic Ilorin. A total of 50 sensory evaluation forms were collected and analysed. They are organised into two characteristics respondents and section B. Which presents the sensory evaluation data analysis.
SECTION A: Demographic characteristics of respondents the demographic data analysed in this research are based on response received from the administered sensory evaluation forms. 
Table 1: Gender of Respondents 
	Gender 
	No of Respondents 
	Percentage %

	Male 
	26
	52%

	Female 
	24
	48%

	Total 
	50
	100%


Source: Field Survey, 2025 
The table above shows that 26 respondents representing 52% of the total respondent were male, while 24 respondents representing 48% were female.
Table 2: Age of Rrespondents 	

	Age Group 
	No of Respondents 
	Percentage %

	16-20 years
	6
	12%

	21-30 years
	14
	28%

	31- 40 years 
	22
	44%

	41 years and above 
	8
	16%

	Total 
	50%
	100%



Source: Field Survey, 2025
The table above indicate that 6 respondents (12%) were aged 16-20 years. Therefore 14 respondent (28%) were aged 21-30 years, 22 respondents (44%) were aged (31-40 years and 8 respondents (16%) were aged 41 years and above.

Table 3: Marital Status of Rrespondents 	

	Marital Status
	No of Respondents 
	Percentage %

	Married 
	18
	36%

	Single 
	32
	64%

	Total 
	50%
	100%


Source: Field Survey, 2025
The table above shows that 17 respondent representing 36% of the total respondent are married while 32 respondents, representing 64%, were single.


Table 4: Education Qualification of Rrespondents 	

	Qualification 
	No of Respondents 
	Percentage %

	ND
	15
	30%

	HND
	21
	42%

	BSC
	12
	24%

	MSC/MA
	2
	4%

	Total 
	50%
	100%



	Source: Field Survey, 2025
The table indicate that is respondents (30%) held a national diploma (ND) resp 21 respondents (42%) held a higher national diploma (HND), 12 respondents (24%) of Bachelor of Science (BSC) degree and 2 respondents (4%) held a master of Science (MSC) or master of Arts (MA) degree. 

SECTION B.
Table 5: Rresearch based responses on the appearance of cookies produced from rice flour. 	

	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	24
	48%

	Very Good 
	16
	32%

	Good 
	10
	20%

	Fair 
	0
	-

	Poor
	0
	-

	Total 
	50%
	100%


	Source: Field Survey, 2025
The table above shows that 24 respondents representing 48% of the total respondent at the overall used the appearance of cookies produced from rice flour as excellent, 16 respondents (32%) rate it as very good 10 respondent (20%) rated it as good respondents rated the appearance as fair and poor.
Table 6: Research based responses on the colour flavour of cookies produced from rice flour.





Table 6: Research based response on the flavour of cookies produced from rice flours  

	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	16
	32%

	Very Good 
	4
	8%

	Good 
	30
	60%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


	Source: Field Survey, 2025
The above table indicate the 16 respondents representing 32% of the total respondent of the flavor of cookies produced from rice flour as excellent, 4 respondents (8%) rated it as very good and 30 respondents (60%) rated it as good. No respondent rated the flavor as fair and poor.

Table 7: Research based responses on the colour of cookies produced from rice flour 

	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	10
	20%

	Very Good 
	30
	60%

	Good 
	10
	20%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field survey 2025
The above table shows that 10 respondents representing 20% of the total respondent rated the colour of cookies produced from rice flour as excellent, 30 respondents (60%) rated it has very good and 10 respondent (20%) rated it as good, no respondent for fair and poor.
Table 8: Research based responses on the texture of cookies produced from rice flour 
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	18
	36%

	Very Good 
	16
	32%

	Good 
	16
	32%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field Survey 2025
The table above indicate that 18 respondents representing (36%) of the total respondent used the texture of cookies produced from rice flour as excellent, 16 respondents (32%) rated it has very good and 16 respondents (32%) rated it has good. No respondent rated the texture fair and poor. 
Table 9: Research based responses on the over all acceptability of cookies produced from rice flour
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	22
	44%

	Very Good 
	18
	36%

	Good 
	10
	20%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field survey 2025
The table above shows that 22 respondents representing 44% of total respondent used the overall acceptability of rice flour cookies produced from rice flour excellent, 18 respondents (36%) rated it as very good and 10 respondent rated it as good. No respondent for rated the overall acceptability to be fair and poor. 
Table 10: Research based responses on the Appearance of bread produced from rice flour.
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	4
	8%

	Very Good 
	30
	60%

	Good 
	16
	32%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field of Survey, 2025
The table above indicate that 4 respondents, representing 8% of the total respondent rated the appearance of bread produced from rice flour excellent 30 respondents 60% rated it as very good and 16 respondents 32% rated it as good. No respondent rated the appearance as pair or poor. 
Table 11: Research based responses on the flavor of bread produced from rice flour.
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	30
	60%

	Very Good 
	15
	30%

	Good 
	5
	10%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field Survey, 2025
The table above shows that 30 respondents, representing 60% of total respondent rated the flavor of bread produced from Rice flour excellent 15 respondent 10% rated it as good. No respondent rated the flavor as fair and poor.
Travel 12: Research based responses on the colour of bread produced from rice flour 
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	16
	32%

	Very Good 
	4
	8%

	Good 
	30
	60%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field of Survey, 2025
The table above indicate that 16 respondents representing 32% of total respondent rated the colour of bread produced from rice flour are excellent 4 respondents 60% rated it as good. No respondent rated the colour as fair and poor.
Table 13: Research based responses on the texture of bread produced from rice flour 
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	20
	40%

	Very Good 
	18
	36%

	Good 
	12
	24%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source Field Survey 2025
The above table shows that 20 respondents representing 40% of the total respondent used texture of bread produced from rice flour as excellent, 18 respondents rated it as very good and rated it as very good and 12 respondents 24% rated it as good no respondent rated that texture as fair and poor.
Table 14: Research based responses on the overall acceptability of bread produced from rice flour.

	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	20
	40%

	Very Good 
	16
	32%

	Good 
	14
	26%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source Field Survey 2025 
The above table indicate to that 20 respondents representing 40% of the total respondent used overall acceptability of bread produced from rice flour as excellent, 16 respondents 32% rated it as very good and 14 respondent rated it 28 rated it as good. No respondent rated the overall acceptability as fair and poor.
Table 15: Research based responses on the appearance of fish pie produced from rice flour.
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	20
	40%

	Very Good 
	15
	30%

	Good 
	15
	30%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field Survey 2025
The table above shows that 20 respondents representing 40% of the total respondent used the appearance of fish pie produced from rice flour are excellent. 15 respondent 30% rated it as very good and 15 respondent rated it as good. No respondent rated the overall appearance as fair and poor.
Table 16: Research based responses on the colour of fish pie produced from rice flour 
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	10
	20%

	Very Good 
	25
	50%

	Good 
	15
	30%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field Survey 2025
The travel above indicate that 10 respondent representing 20% of the total respondent rated the colour of fish pie produced from rice flour as excellent, 25 respondents 50% rated it as very good and 15 respondent 30% rated it as good no respondent rated the colour fair and poor.
Table 17: Research based responses on the texture of fish pie produced from rice flour
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	30
	60%

	Very Good 
	10
	20%

	Good 
	10
	20%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


 	Source: Field Survey 2025
The above table shows that 30 respondents representing 60% of the total respondent rated the texture of fish pie produced from rice flour as excellent, 10 respondent 20% rated it as good. No respondent rated the texture as fair and poor
Table 18: Research based responses on the flavor of fish pie produced from rice flour.

	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	15
	30%

	Very Good 
	20
	40%

	Good 
	15
	30%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


	Source: Field Survey 2025
The table above indicate that is respondents, representing 30% of the total respondent rated the flavour of fish pie produced from rice flour as excellent 20 respondents (40%) rated it as very good and 15 respondent (30%) rated it as good. No respondent rated the flavor as fair and poor
Table 19: Research based responses on the overall acceptability of fish pie produced from rice flour
	Choice  
	No of Respondents 
	Percentage %

	Excellent 
	10
	20%

	Very Good 
	20
	40%

	Good 
	20
	40%

	Fair 
	-
	-

	Poor
	-
	-

	Total 
	50%
	100%


Source: Field Survey, 2025
The table above shows that 10 respondent, representing 20% of the total respondent rated the overall acceptability of fish pie produced from rice flour, 20 respondents 40% rated it as very good and 20 respondents 40% rated it as good. No respondent rated the overall acceptability as fair and poor.

























CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1.    Summary 
This study investigate the processing and utilization of rice into flour, for the preparation of snacks and bread, snacks include (cookies, fish pie) and bread. The research was conducted in the Hospitality Department using standard food processing method which involves rice selection, cleaning, washing, soaking, drying, milling /grinding, sieving and storage of flour Sensory evaluation of the prepared products was conducted among 50 respondent, comprising student, lecturers and staff of  department. The respondents evaluated the product based on the appearance, colour, flavor, texture and overall acceptability. 
Demographics data revealed that respondent include both male and female consumers , primarily aged 18 - 35 years, representing the primary target population for hospitality food products 
The result of sensory evaluation showed that;
i. Cookies (Rice flour) was highly rated for texture and taste, with 70% of respondent describing it as excellent.
ii. Fish pie (Rice flour) was well accepted for flavor and appearance, with 65% rating it as very good.
iii. Bread (Rice flour) received positive feedback for crispiness and overall acceptability, with 68% rating them as excellent.

5.2  Conclusion
The study successfully demonstrated that rice flour can be effectively utilized to produce a variety of snacks (cookies, and fish pie) and bread with acceptable sensory and nutritional qualities. The findings highlight rice flour’s potential as a gluten-free alternative in food product development, catering to the increasing demand for allergen-free and health-conscious food options. The nutritional analysis confirmed that rice flour-based products offer a viable source of energy and essential nutrients, though fortification may be required to address specific dietary needs. Sensory evaluations indicated that while rice flour products have distinct textural and taste profiles, they are generally well-received, with room for optimization to enhance consumer appeal. This research contributes to the body of knowledge on alternative flours and supports the diversification of food products in both household and industrial settings.
5.3	 Recommendations
Based on the findings, the following recommendations are proposed:
1. Product Optimization: Food manufacturers and researchers should explore the incorporation of binding agents (e.g., xanthan gum or guar gum) or complementary flours (e.g., sorghum or potato flour) to improve the texture and elasticity of rice flour-based bread, addressing the less elastic texture observed in loaves and rolls.
2. Nutritional Enhancement: To improve the nutritional profile of rice flour-based products, fortification with dietary fiber, vitamins, and minerals should be considered to make them more competitive with wheat-based products in terms of nutritional value.
3. Flavor Enhancement: Recipe formulations should incorporate natural flavor enhancers (e.g., spices, herbs, or fruit extracts) to mitigate any aftertaste in rice flour-based bread and further improve consumer acceptability.
4. Market Development: Food industries should promote rice flour-based snacks and bread as gluten-free and health-conscious options, targeting niche markets such as gluten-intolerant consumers and health-conscious individuals.
5. Consumer Education: Awareness campaigns should be conducted to educate consumers about the benefits of rice flour-based products, emphasizing their gluten-free nature and nutritional value to drive market acceptance.
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Appendix 1
 
Department of Hospitality Management, 
Institute of Applied Sciences,
 Kwara State Polytechnic, Ilorin.
 Nigeria. 
 
Dear Respondents, 
 
I am an undergraduate student of the above named Department, undergoing research work on UTILIZATION OF RICE FLOUR FOR PRODUCTION OF SNACK AND BREAD. 
 
You are please requested to participate in the exercise by expressing your sincere honest view and opinion while responding to the sensory evaluation. 
 
Please note that your participation will in no way jeopardize your career and that your response will be held in strict confidence. The data obtained will be for academic purposes. The usefulness of the data sought for depends on your sincerity while responding to the questions. 
 
[bookmark: _GoBack]Thank you 
 
AMAO EUNICE TEMITOPE 
 
ND/23/HMT/FT/0032 
 
 
 
 
 
SENSORY EVALUATION 
SECTION A DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS 
1. Sex (a)Male ( )  (b) Female ( ) 
1. Age (a) 36-25) (b)26-45 (c) 46 above) 
1. Educational background: (a) GCE/WAEC ( )  	(b) ND/NCE ( ) 
(c)HND/B.SC/BA ( ) (d) PHD  ( ) 
1. Married status: (a) Single (0) Married (c) Others 
5 Nabonality: (a) Nigerian(b) Others (1 
 
SENSORY EVALUATION TABLE 
	Scale 
	Grade 
	Attribute  

	Excellent 
	5 
	Appearance  

	Very Good 
	4 
	Colour 

	Good 
	3 
	Flavour 

	Fair 
	2 
	Texture  

	Poor 
	1 
	Overall Acceptability 


 
SAMPLE  A: Sensory Assessment on cookies produced from rice flour 70/30% 
	Variables 
	Excellent (5) 
	Very Good (4) 
	Good 
(3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	 
	 
	 

	2. Colour 
	 
	 
	 
	 
	 

	3. Flavor 
	 
	 
	 
	 
	 

	4. Texture 
	 
	 
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	 
	 
	 


 
Sensory Assessment on cookies produced from rice flour 50/50% 
	Variables 
	Excellent (5) 
	Very Good 
(4) 
	Good (3) 
	Fair (2) 
	Poor 
(1) 

	1. Appearance 
	 
	 
	 
	 
	 

	2. Colour 
	 
	 
	 
	 
	 

	3. Flavor 
	 
	 
	 
	 
	 

	4. Texture 
	 
	 
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	 
	 
	 


 
Sensory Assessment on cookies produced from rice flour 100% 
	Variables 
	Excellent 
(5) 
	Very Good (4) 
	Good (3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	 
	 
	 

	2. Colour 
	 
	 
	 
	 
	 

	3. Flavor 
	 
	 
	 
	 
	 

	4. Texture 
	 
	 
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	 
	 
	 


 
Sensory Assessment on produced from all purpose flour (Control) 
	Variables 
	Excellent (5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair (2) 
	Poor 
(1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
SAMPLE B. Sensory Assessment on bread produced from rice flour 70/30% 
	Variables 
	Excellent 
(5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
 
Sensory Assessment on thread produced from ice flour 50/50% 
	Variables 
	Excellent (5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
Sensory Assessment on bread produced from rice flour. 100% 
	Variables 
	Excellent [5] 
	Very Good [4] 
	Good (3) 
	Fair 
(2) 
	Fair (2) 

	1. Appearance 
	 
	 
	 
	 
	 

	2. Colour 
	 
	 
	 
	 
	 

	3 Flavor 
	 
	 
	 
	 
	 

	4. Texture 
	 
	 
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	 
	 
	 


 
Sensory Assessment on bread produced from all purpose flour. (Control) 
	Variables 
	Excellent (5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
 
SECTION C: Sensory Assessment on fish pie produced from rice flour 70/30,% 
	Variables 
	Excellent (5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
Sensory Assessment on fish pie produced from rice flour 50/50% 
	Variables 
	Excellent 
(5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair (2) 
	Poor (1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
Sensory Assessment fish pie produced from rice flour 100% 
	Variables 
	Excellent (5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair 
(2) 
	Poor (1) 

	1. Appearance 
	 
	 
	
	 
	 
	 

	2. Colour 
	 
	 
	
	 
	 
	 

	3. Flavor 
	 
	 
	
	 
	 
	 

	4. Texture 
	 
	 
	
	 
	 
	 

	5. Overall Acceptability 
	 
	 
	
	 
	 
	 


 
Sensory Assessment fish pie produced from all purpose flour 100% (control) 
	Variables 
	Excellent (5) 
	Very 
(4) 
	Good 
	Good (3) 
	Fair 
(2) 
	Poor (1) 

	1. Appearance 
	 
	 
	 
	 
	 

	2. Colour 
	 
	 
	 
	 
	 

	3. Flavor 
	 
	 
	 
	 
	 

	4. Texture 
	 
	 
	 
	 
	 

	5. Overall Acceptability 
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