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CHAPTER ONE
1.0 INTRODUCTION
The word “Flour” is a fine powder obtained by grinding in our day to day activities. Flour is used in the production of snack, bread and all sorts of convenient food. Unfortunately, people think that wheat is the only cereal used in the production of flour.
Rice is defined by Webster’s dictionary (oryzasativa) as annual cereal grass widely cultivated for its seeds used for human food. It is one of the world’s most important food crops. Where it is eaten every day and sometimes twice a day, is undoubtedly next in order of importance to wheat as food crop.
The rice grain has approximately the same botanical structure as wheat grain.
Introducing local cereal i.e. rice as partial research work. The mixture of wheat and rice flour is know as “composite flour”. After the production, the end product might not be like wheat flour but as good as that of wheat and even more nutrition’s.
1.1 Historical Background
Rice production originated in China, and was spread to countries such as Srilanka and India. It is believed that rice was brought to West Asia and Greece in 300 B.C. by Alexander the greats armies.
In 800 A.D, people in east Africa traded with people from India and Indonesia and were introduced to rice.
It is hard to say exactly how rice was brought over to North America. One story says that a damaged ship was forced to clock in the Carolinas. In return for repairs, the captain of the ship gave the colonizers a bag of rice. In addition, it is believed that slaver from Africa brought rice from their land. In 1700, 300 tons of American rice was shipped to England. After the civil war came to an end, Rice was produced all over the south. In the United States, rice is mainly grown in California, Mississippi, Texas, Arkansas, and Louisiana.
The United States has adopted new technology and machinery to produce rice. On average it takes about 7 man hours per acre to cultivate rice. In Asia, it can take 300 man hours to cultivate an care of rice. On average an American consumer around 25 pounds of rice a year. In parts of Asia a person can consumer between 200 and 400 pounds of rice a year.
Rice can be grown in a multitude of conditions it can be grown in desert lands as well as methods. The rice plant can grow to be between two and six feet tall.
There are different varieties of rice grown in the world. They differ in shape, size and colour of grains, the west Africa types of rice and brown, yellow and red. Before the introduction of Oryza saeiva some 67 years age, red rice derived form the indigenous West Africa Cultivated species Oryza. Glaberrima was grown and it is still grown on unprepared plan in Mali, Sierra Leone and Nigeria. Commercially, the two types of rice recognize and the white and red but generally the white types are preferred and bring much higher price in most markets.
Rice if best grown in the naturally humid condition provided by coanial plains and river basin and river Delta regions. It is sometimes grown on land which has been deliberately swamped to facilitate its cultivation.
Rice is eaten by man, cattle and poultry and is also use din the manufacture of starch and beer. Rice has good storage qualities and can be easily transported from one place to another.
1.2 Statement of the Problem
The problem facing the integration of rice flour in the production of snacks is due to the following.
Ignorance seems from the facts that some people are not knowledgeable due to poor orientation in the start of life. People have been so used to wheat flour and introducing another flour gotten from cereal a tuber crops, will be a great surprise because they always think that flour used for snacks can only be gotten from wheat and no other crop. Thereby purchasing of the rice flour will be minimized, because people will not know the proper way to use it, the proportion to use, to acquire a good output, in other words, ignorance make them think no other flour can be good as that of wheat flour.
Time constraint people feel if we use our local product, processing will have to be considered, using our locally produced rice, stone will have to be removed first, then wash thoroughly to remove the remaining stones. It will then be dried in the sun, after which will be taken to grinding machine that will grind it in to fine flour, and this will take a lot of time.
Those that are impatient may not have the time for this processing. They will prefer the ready made flour (wheat flour) that can be easily bought in the market.
1.3 Aims of Objectives of the Study
The aims and objective of this research work is to find out the various ways by which quality of diets based on which rice can be improved. This project work is therefore carried out to achieve the following aims.
· To produce variety of snacks and bread using composite flour (Rice + Flour)
· To create awareness on the uses of rice for production of snacks and bread in home and hotels.
· To examine the various cookery method in rice product
1.4	Research Questions
· What are the functional and physical properties of rice flour compared to wheat flour in the context of bread and snack production?
· Can rice flour be used to produce bread and snack products with acceptable sensory qualities such as taste, texture, appearance, and aroma?
· How does the nutritional composition of rice-based bread and snacks compare to those made with traditional wheat flour?
1.5 Limitation of the Study
This project work will be limited to the use of rice and little amount of wheat flour due to result of the following factors.
i. Time Constraints
Due to lack of time, only few of local product will be used.
ii. Lack of Fund.
Due to the fact that there is lack of fund, the project will be limited to some product.
iii. Seasonal Occurrence
Due to the fact that some of our cash crops may be scarce at a particular period, only available ones will be used for this project work.

1.6	Scope of the Study
The need for study of this project is to enlighten caterers and food handlers on how to use our local cereal crops i.e. rice in the production of flour and also to teach them on how to integrate this flour with other locally produced crop flour.
Finally to discourage food handlers or caterers on the excessive spending on wheat flour.
1.6 Significance of the Study
The research work is intended to improve self reliance on our locally produced products and minimize if possible, the use of importated flour. E.g. wheat, barley oat etc. the proper incorporation of ingredient to produce quality and acceptable snacks that will increase sale while the cost of production automatically will reduce.
1.7 Definition of Terms
Cereal: A kind of grain
Composite flour: Mixture of two or more flour
Graminea: Scientific name for the class to which cereal and grain belong to.
Acreage: Area of a place of land measured in acreas
Perennial: Lasting through the whole year.
Irrigation: To supply water to dry land especially by providing with man-made streams.
Species: A group of plant that are of the same kind which are like in all important ways.
Nursery: An area where plants and trees are grown to be sold or planted in other places.
Transplanting: To move a plant from one place and plant in another.


Chapter two
Literature review 
Rice flour is a viable and advantageous alternative to wheat flour in bread and snack production. Its use offers several benefits, including gluten-free options for those with dietary restrictions, enhanced nutritional profiles, and potential cost-effectiveness in some regions
Introduction to Rice as a Functional Ingredient
Rice has been one of the primary sources of food in Nigeria, with per capita consumption increasing at a significant rate. About 90 to 95% of the milled rice in the country is consumed as cooked whole grain. Research and development activities at the National Cereals Research Institute (NCRI), Africa Rice Centre (AfricaRice) and other partners such as universities have helped broaden the possibility of using rice for the production diverse products, such as rice cakes, bread, instant porridges, noodles and other fortified products. These products are produced using modern varieties released by NCRI under it national testing programs. The first step in this direction is the development of rice flour production technology, which results in production of fine rice flour suitable for baking and other products 
Rice flour
The preparation of rice based foods such as bread, cakes, porridges, noodles and other snacks is expected to increase rice demand and consumption across most countries of the world. Rice has traditionally been used as boiled grains, and the use of flour-based products as staple remain rare. But because of some unique qualities of rice flour, bakers are now using varying proportions of rice flour for the production of some high quality snacks and porridges. In this chapter, we will discuss the methods of rice flour production for the preparation of value added products; little attention will be paid to the uses of rice as whole grain. One of the first question that comes your mine when dealing with this topic is why rice flour? Several answers may be given to this. Rice flour is unique over other flours and has been the main attraction for its uses in baked products.

Why rice flour as value added products?
It is well established facts that growth in agricultural productivity provides a direct link to the poor that live in rural areas and marginal ends of urban cities and as such is effective in eradicating rural poverty. The Government of Nigeria is currently diversifying its economy and is investing heavily into agriculture as a substitute for fuel with aim to improve the productivity of agriculture by improving yield per ha, processing and value addition. These efforts if sustained will soon make Nigeria self-sufficient in rice production, and consumers will certainly start to discriminate rice based on quality, and also low quality rice will be heavily discounted. This will require valorisation of low quality rice through production of high quality value added products and fortification with nutrient and ingredients that will attract greater consumer appeal. Most of the rice produced and marketed by the resource poor farmers as sources of income does not offer any value-added benefit or incorporate available technology in ways to improve their value. As such, the products often are sold at low prices and the income earned by producers is low. Hence the need for value added rice agricultural production especially in postharvest operations. 

Advantages of Rice Flour: 
Gluten-Free:  Rice flour is naturally gluten-free, making it a suitable option for individuals with celiac disease or gluten intolerance. 
Nutritional Benefits: While often associated with white rice, rice flour can be enriched with additional nutrients and antioxidants by using brown rice or other varieties. 
Cost-Effectiveness: In some regions, rice may be a more affordable staple than wheat, potentially reducing production costs for bread and snacks. 
Versatility: Rice flour can be used in various bread and snack recipes, including pancakes, cakes, biscuits, and even traditional breads when combined with other flours or binding agents. 
Improved Texture and Flavor: 
Rice flour can contribute a unique texture and flavor to baked goods, potentially adding a subtle sweetness or chewiness. 
Storage: Rice flour, especially in its various forms, has good storage qualities and can be easily transported, which is advantageous for food production. 
Local Production: Using locally grown rice can promote self-reliance and support local farmers and economies. 
Examples of Rice Flour Applications in Bread and Snacks: 
Rice-based breads: 
Rice flour can be used to create gluten-free breads, often in combination with other binding agents like xanthan gum or tapioca starch. 
Snacks and Cakes: 
Rice flour can be used in cakes, biscuits, and other snack items, offering a gluten-free and potentially lower-cost option. 
Composite flours: 
Rice flour can be blended with other flours, like wheat or maize, to create composite flours with enhanced nutritional profiles and cost-effectiveness. 
Considerations: 
Texture: Rice flour can sometimes result in a denser texture compared to wheat flour, requiring adjustments in recipe formulations to achieve desired results. 
Binding Agents: Binding agents like xanthan gum or tapioca starch may be needed to improve the structural integrity of rice-based breads and snacks. 
Flavor: Rice flour can have a slightly starchy flavor, which may require adjustments in ingredient ratios or addition of other flavorings. 

Functional Properties in Baking
Rice flour differs significantly from wheat flour in its lack of gluten, the protein network responsible for the elastic structure of dough. However, studies have shown that with appropriate formulation (e.g., inclusion of hydrocolloids like xanthan gum or guar gum), rice flour can produce acceptable bread and snacks (Sivaramakrishnan et al., 2004). Rice starch has a small granule size, contributing to smoother textures in baked goods, and exhibits good water absorption, gel formation, and digestibility.
Sensory Evaluation and Consumer Acceptability
Research indicates mixed results regarding the sensory acceptability of rice-based products. According to Marco and Rosell (2008), rice-based breads were found to have a milder flavor and lighter texture, often preferred by certain consumer groups. However, rice snacks may sometimes lack the desired crispness unless properly processed. Blending rice flour with other flours (e.g., corn, sorghum, or legume flours) can improve both taste and texture.
Processing Techniques and Technological Considerations
Advancements in food processing have enhanced the usability of rice flour. Techniques like fermentation, extrusion, and enzymatic modification improve the functional performance of rice flour in bread and snack production (Haros et al., 2006). For instance, parboiled rice flour has better dough-handling properties due to its altered starch structure.
In snacks, puffed rice and rice flakes have been traditionally used in many cultures. Their lightweight, crisp texture, and ease of processing make rice-based snacks desirable for commercialization, especially in the health-food market.
Economic and Sustainability Aspects
Rice is widely cultivated in many regions, and broken rice or lower-grade rice, often considered by-products, can be milled into flour, thus adding economic value (FAO, 2018). Utilizing rice in baked and snack foods can support local agriculture, reduce food waste, and offer cost-effective alternatives in areas where wheat is less accessible or expensive.
Studies on Gluten-Free Baking and Alternative Flours
The Rise of Gluten-Free Baking
Gluten-free baking has gained global attention due to the rising prevalence of celiac disease, gluten sensitivity, and consumer interest in dietary diversity. According to Fasano et al. (2003), celiac disease affects approximately 1% of the global population, prompting the food industry to seek viable gluten-free alternatives that mimic the structure and taste of wheat-based products.
Challenges in Gluten-Free Baking
The absence of gluten—a protein complex in wheat that provides elasticity and gas retention—presents significant technological challenges in baking. Gluten-free flours lack the viscoelastic properties necessary for proper dough development, resulting in baked goods that are often dense, crumbly, and dry (Gallagher et al., 2004). To compensate, food technologists use additives such as hydrocolloids (e.g., xanthan gum, guar gum), proteins (e.g., egg or milk), and emulsifiers.
Rice Flour in Gluten-Free Baking
Rice flour is one of the most commonly used gluten-free flours. It has a bland taste and light color, making it suitable for a variety of baked products. However, due to its low protein and fiber content, rice flour often needs to be blended with other ingredients to improve texture and nutritional quality (Marco & Rosell, 2008). Studies show that rice flour performs well in snack production and flatbreads but needs enhancement for leavened breads.
Other Alternative Flours
Several studies have explored the use of various alternative flours in gluten-free baking:
Sorghum Flour: High in fiber and antioxidants; improves nutritional value. Baked products with sorghum have shown good taste and texture but may have a darker color (Taylor et al., 2006).
Buckwheat Flour: Rich in proteins, fiber, and minerals. Buckwheat improves structure and imparts a nutty flavor to baked goods (Ikeda et al., 2006).
Millet Flour: Known for being hypoallergenic and rich in minerals. Millet improves volume and softness when blended with other flours (Rathnayake et al., 2018).
Chickpea and Other Legume Flours: High in protein and fiber, legumes improve nutritional content but can introduce beany flavors (Sabanis et al., 2009).
Composite Flours and Blending Strategies
Blending rice flour with other flours (e.g., tapioca, potato starch, maize, or legumes) has been found to significantly improve the overall quality of gluten-free baked goods. A study by Collar et al. (2014) demonstrated that composite flours can increase loaf volume, improve texture, and enhance flavor while maintaining a gluten-free label.

Consumer Acceptance and Market Trends
Gluten-free baked goods have traditionally suffered from low consumer acceptability due to poor sensory attributes. However, continuous improvement in formulation has led to better-quality products. According to Arendt and Dal Bello (2008), consumer education and innovation in gluten-free recipes are essential for market growth.
Historical and Cultural Uses of Rice in Baked Goods and Snacks
Rice, one of the oldest cultivated crops in the world, holds a central place in the culinary traditions of many cultures. While rice is typically associated with steamed or boiled forms, its use in baked goods and snacks is both rich and diverse, particularly in regions where wheat has historically been scarce or culturally less dominant. This section explores the traditional uses of rice in various cultures, highlighting its role in forming the foundation for many regional snacks and rice-based baked items.
East and Southeast Asia: In Japan, rice has long been used in snack production, notably in senbei (rice crackers), which date back to the 8th century. These are made from glutinous or non-glutinous rice, often grilled or baked, and flavored with soy sauce or seaweed. Mochi, a traditional Japanese rice cake made from pounded glutinous rice, is another iconic rice-based food, especially used in festivals and ceremonies. China has a rich tradition of rice snacks like niangao (sticky rice cake) and zongzi (sticky rice dumplings), which are steamed or baked during festivals. In Vietnam, bánh chưng and bánh tét are traditional rice cakes made during Lunar New Year, showing the role of rice in celebratory baked and steamed dishes.
South Asia: In India, rice is used in various regional snacks and sweet baked goods, including chakli (a spiral-shaped rice flour snack), idiyappam (rice noodle cakes), and pitha in the eastern regions, which are often steamed or pan-baked. Kerala’s rice bread, called appam, is a fermented rice pancake traditionally baked in special pans, highlighting early examples of rice-based “bread-like” products.
Europe and the Americas: Rice Adapted into Local Traditions: In Italy, rice is used in torte di riso, a baked rice cake, often sweetened and flavored with citrus or vanilla. This dish dates back centuries and varies regionally. In Portugal and Spain, arroz doce (rice pudding) and pastéis de arroz (rice muffins) are traditional baked rice-based sweets. In Latin America, rice is widely used in snack products like rice empanadas, rice pancakes, and in desserts such as arroz con leche. In Brazil, rice flour is used to make pão de arroz (rice bread), typically consumed by those seeking gluten-free options.
Industrial and Modern Adaptations
With the global rise of gluten-free diets and demand for culturally inspired snacks, traditional rice products have been adapted into commercially viable forms:
Puffed rice snacks, common in both Indian murmura and American rice cakes, have become mass-market products globally.
Rice-based breakfast cereals and gluten-free rice bread are modern innovations inspired by traditional uses but tailored to meet contemporary dietary needs.
Africa: Rice as a Colonial and Indigenous Ingredient In West Africa, particularly in Sierra Leone and The Gambia, rice has historical importance due to both indigenous cultivation and colonial trade. Traditional rice-based snacks like akara rice fritters and rice doughnuts are often made by deep-frying rice flour or mashed rice dough. In North Africa, rice is used more in sweet pastries and puddings, such as roz bil laban (Egyptian rice pudding), sometimes baked or flavored with regional spices.
Nigeria): Rice as a Colonial and Indigenous Ingredient
Rice plays a dual role in Nigeria as both a colonial import and an indigenous food staple. While rice was introduced to parts of West Africa centuries ago through trade and migration, its widespread consumption in Nigeria became more prominent during and after the colonial period. Today, rice is not only a staple food but also a key ingredient in a growing range of local snacks and baked products.
Indigenous Use of Rice in Nigerian Cuisine
Nigeria’s traditional cuisine is rich with rice-based dishes that often serve as daily meals, festive dishes, or snack items. Though not originally a dominant indigenous crop (compared to yam or millet), rice became deeply embedded in Nigerian food culture over time. Local rice varieties such as Ofada (cultivated in southwestern Nigeria) and Abakaliki rice (from southeastern Nigeria) have unique flavors and textures, often used in traditional dishes and increasingly incorporated into snack production.
Common uses include:
Rice flour for preparing masa, a traditional fermented rice cake common in northern Nigeria. Masa is often fried or baked, sometimes sweetened, and eaten as a snack or side dish.
Tuwo Shinkafa, a soft rice-based swallow made by boiling and mashing rice, shows the indigenous adaptability of rice into forms typically reserved for yam or cassava.
Colonial Influence and the Expansion of Rice
During British colonial rule in the early 20th century, rice importation increased significantly. Urbanization and the creation of trade routes contributed to rice’s spread beyond traditional growing regions. Over time, rice became a status food served at celebrations such as weddings, Christmas, and Eid, especially in the form of Jollof rice—a now-iconic West African dish.
Colonial influence also contributed to rice processing techniques and encouraged small-scale rice milling, which later expanded to flour and snack production industries in modern Nigeria.
Rice in Nigerian Snack and Baked Product Innovation
In recent years, rice has been adopted into local snack production and gluten-free baking, especially as awareness of wheat allergies and food innovation increases.
Examples include:
Rice chin chin – a crunchy deep-fried snack traditionally made from wheat flour, now increasingly made using rice flour blends for gluten-free variants.
Rice doughnuts – using rice flour or cooked rice blended with sweeteners and yeast for a fluffy fried snack.
Rice crackers – modeled after Asian-style rice snacks but localized with Nigerian spices and flavorings.
Use of Ofada rice flour in experimental baking, including muffins, cakes, and pancakes, with promising results in small-scale food businesses and research studies.
A study by Akinola et al. (2020) showed that rice flour, when blended with soy or plantain flour, improved the nutritional content and sensory quality of baked snacks, suggesting a viable future for rice in Nigeria's snack industry.
Economic and Cultural Significance
Rice is now the most consumed staple in Nigeria. Beyond its role as a meal component, rice is becoming economically important as a raw material in the food processing sector. As the Nigerian government pushes for local rice production and import substitution, there is growing interest in value-added products like rice-based snacks and flours to support food security and rural economies.



Chapter three
3.1	Research Methodology 
Preparation of Rice Flour
Rice flour is a finely milled powder made from raw or parboiled rice and is commonly used as a gluten-free alternative to wheat flour in baking and snack production. The quality of rice flour significantly affects the texture, flavor, and structural integrity of the final food product. Therefore, proper preparation is crucial for both domestic and industrial use.
Types of Rice Used
Rice flour can be prepared from:
· White rice – most commonly used due to its mild flavor and light color.
· Brown rice – retains the bran and germ, resulting in higher fiber and nutrient content but a coarser texture and slightly nutty flavor.
· Glutinous (sticky) rice – used for soft, chewy textures in snacks and desserts.
Basic Steps in Rice Flour Preparation
Step 1: Cleaning
· Raw rice is sorted to remove impurities such as stones, husks, and dirt.
· It is washed thoroughly with clean water to remove surface dust and debris.
Step 2: Soaking (Optional)
· Soaking rice in water for 4–6 hours helps to soften the grains and reduce the time required for grinding.
· Soaking also enhances the smoothness of the flour and may improve its digestibility.
Step 3: Drying
· After soaking, the rice is drained and dried.
· Drying can be done under the sun or in a mechanical dryer at 40–50°C until the rice is completely dry to prevent microbial growth and ensure easy grinding.
Step 4: Grinding or Milling
· The dried rice is ground into a fine powder using:
· A hammer mill or plate mill (for large-scale production)
· A blender or grain grinder (for small-scale or home production)
Step 5: Sieving
· The ground flour is passed through a fine sieve (e.g., 100–150 microns) to ensure uniform particle size.
· Coarse particles can be reground for consistency.
Step 6: Packaging and Storage
· The rice flour is packed in airtight, moisture-proof containers.
· It should be stored in a cool, dry place to prevent clumping, mold growth, or insect infestation.
· For long shelf life, especially in hot climates, refrigeration is recommended.
Quality Considerations
· The texture, color, and aroma of rice flour vary depending on the rice variety and processing method.
· Parboiled rice flour often has a stronger aroma and yellowish color.
· Properly prepared rice flour should be dry, fine, free-flowing, and have a mild, fresh odor.
 Industrial Processing (Optional Expansion)
For industrial-scale production, rice flour is often prepared using automated systems that incorporate:
· Precision washing and drying systems
· Roller or jet mills for ultra-fine grinding
· Quality control measures such as microbial testing and moisture content analysis
Recipe Formulation for Bread and Snacks: Control vs. Rice-Based
In order to evaluate rice as an alternative ingredient in bread and snack production, it is important to formulate two sets of recipes:
· A control recipe using conventional wheat flour.
· A test recipe using rice flour (either 100% or partially substituted).
This comparison allows assessment of functional, sensory, and nutritional differences.
A. Bread Formulation
 Control Bread (100% Wheat Flour)
Ingredients:
· Wheat flour – 500 g
· Warm water – 300 ml
· Instant yeast – 7 g
· Sugar – 25 g
· Salt – 7 g
· Vegetable oil – 30 ml
Method:
1. Mix dry ingredients in a bowl.
2. Add water and oil; knead for 10–12 minutes until smooth and elastic.
3. Let the dough rise (1 hour).
4. Punch down and shape into a loaf.
5. Allow to rise again (30–45 minutes).
6. Bake at 180°C for 30–35 minutes.
Rice-Based Bread (100% or 70% Rice Flour)
Ingredients (100% rice flour):
· Rice flour – 500 g
· Warm water – 320 ml
· Instant yeast – 7 g
· Sugar – 25 g
· Salt – 7 g
· Vegetable oil – 30 ml
· Xanthan gum – 1.5 tsp (or psyllium husk – 2 tsp)
· Optional: egg (1) for better binding
Method:
1. Mix dry ingredients (rice flour, gum, sugar, salt, yeast).
2. Add water, oil, and egg if used.
3. Mix well (no kneading needed as rice dough lacks gluten).
4. Pour into greased loaf pan.
5. Let rise for 45–60 minutes.
6. Bake at 180°C for 35–40 minutes.
Note: For better results, consider partial substitution:
· 70% rice flour + 30% wheat flour or other starches (e.g., tapioca or potato starch).
B. Snack Formulation (e.g., Crackers or Chin Chin)
Control Snack (Wheat-Based Crackers)
Ingredients:
· Wheat flour – 250 g
· Baking powder – 1 tsp
· Salt – ½ tsp
· Sugar – 20 g
· Butter – 50 g
· Water – ~80 ml
Method:
1. Combine dry ingredients.
2. Rub in butter until crumbly.
3. Add water gradually to form a stiff dough.
4. Roll out, cut into shapes.
5. Bake at 180°C for 15–20 minutes.
Rice-Based Snack (Rice Flour Crackers)
Ingredients:
· Rice flour – 250 g
· Baking powder – 1 tsp
· Salt – ½ tsp
· Sugar – 20 g
· Butter – 50 g
· Water – ~90 ml
· Optional: 1 tsp psyllium husk or xanthan gum for binding
Method:
1. Mix dry ingredients.
2. Rub in butter to form crumbs.
3. Add water gradually until dough forms.
4. Roll out between parchment sheets (dough may be delicate).
5. Cut into shapes and bake at 180°C for 20 minutes.
Optional Variations:
· Add grated cheese, herbs, or spices for flavor.
· Replace part of the rice flour with corn, millet, or legume flour for texture and nutrition.
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Making Wheat Flour Bread: A Basic Recipe and Process
 Ingredients
1. 2 cups of wheat flour
2. 1 teaspoon of salt
3. 1 teaspoon of sugar
4. 1 packet (2 1/4 teaspoons) of active dry yeast
5. 1 cup of warm water (around 100°F to 110°F)
 Instructions
1. Activate the Yeast: Mix warm water, yeast, and sugar in a bowl. Let it sit for 5-10 minutes until frothy.
2. Combine Dry Ingredients: In a large mixing bowl, combine flour and salt.
3. Mix the Dough: Add the yeast mixture to the dry ingredients and mix until a dough forms.
4. Knead the Dough: Knead the dough for 10-15 minutes until it becomes smooth and elastic.
5. First Rise: Place the dough in a greased bowl, cover it, and let it rise in a warm place for about 1 hour, or until it has doubled in size.
6. Shape the Dough: Punc…
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FIGURE 4.1 WHEAT FLOUR BREAD
Combining Rice Flour and Wheat Flour to Make Bread: A Basic Recipe and Process
Ingredients
1. 1 cup of wheat flour
2. 1 cup of rice flour
3. 1 teaspoon of salt
4. 1 teaspoon of sugar
5. 1 packet (2 1/4 teaspoons) of active dry yeast
6. 1 cup of warm water (around 100°F to 110°F)
7. 2 tablespoons of olive oil (optional)
Instructions
1. Combine Dry Ingredients: In a large mixing bowl, combine wheat flour, rice flour, salt, and sugar.
2. Activate the Yeast: Mix warm water and yeast in a separate bowl. Let it sit for 5-10 minutes until frothy.
3. Mix the Dough: Add the yeast mixture and olive oil (if using) to the dry ingredients. Mix until a dough forms.
4. Knead the Dough: Knead the dough for 10-15 minutes until it becomes smooth and elastic.
5. First Rise: Place the dough in a greased bowl, cover it, and let it rise in a warm place for about 1 hour, or until it has doubled in size.
6. Shape the Dough: Punch down the dough and shape it into a loaf.
7. Second Rise: Place the shaped dough in a greased loaf pan, cover it, and let it rise for another 30-45 minutes.
8. Bake: Preheat the oven to 375°F (190°C). Bake the bread for 35-45 minutes, or until it's golden brown and sounds hollow when tapped.
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FIGURE 4.2 RICE BREAD
Benefits of Combining Flours
1. Improved Texture: Wheat flour provides structure, while rice flour adds lightness.
2. Unique Flavor: Combination of flours creates a distinct flavor profile.
3. Increased Nutrition: Wheat flour contributes more protein and fiber.
Tips
1. Adjust Ratio: Experiment with different ratios of wheat to rice flour to find your preferred balance.
2. Monitor Hydration: Rice flour can absorb more liquid, so adjust water content accordingly.
3. Knead Thoroughly: Ensure the dough is well-kneaded to develop gluten in the wheat flour.

CHAPTER FOUR
DATA PRESENTATION, ANALYSIS AND INTERPRETATION
4.0	DATA PRESENTATION
4.1	INTRODUCTION
	The chapter focuses on the presentation and analysis of result obtained from the responses of the respondent on the questionnaire administered to them; it should be noted however that the response obtained from the respondent will be used to draw up the conclusion for the chapter
4.2	DATA ANALYSIS, INTERPRETATION 
	This study intends to collate the sector of each of the practical response or items contained in the questionnaire. The overall scores will be statistically analyzed, employed the use of simple percentage and tabulations of data so collected.
4.3	DATA PRESENTATION, ANALYSIS AND INTERPRETATION 
	when the respondent received the questionnaire, their gender category follow the frequency pattern bellow:-
DATA PRESENTATION DEMOGRAPHIC ANALYSIS
TABLE 1: AGE DISTRIBUTION OF THE RESPONDENTS
	OPTIONS
	RESPONDENTS 
	PERCENTAGE 

	20 – 30years
	8
	16

	31 – 40years 
	20
	40

	41 – 50years 
	12
	24

	51 and above 
	10
	20

	Total 
	50
	100


Source: Researcher’s Survey 2025
	The above table shows the age distribution of the respondents, 8(16%) of the respondents are between 20 – 30 years, 20(40%) of the respondents are between 31 – 40years, 12(24%) of the them are between 41 – 50years and 51years and above of the respondents 10 representing 20%.
TABLE 2: GENDER DISTRIBUTION OF THE RESPONDENTS
	OPTIONS
	RESPONDENTS 
	PERCENTAGE 

	Male 
	30
	60

	Female
	20
	40

	Total 
	50
	100


Source: Researcher’s Survey 2025
	From the above table it could be observed from the Gender distribution of the respondents that 30 (60%) of the respondents are male while 20 (40%) of the respondents are female. This implied that male staffs are more than female.
TABLE 3: MARITAL STATUS OF THE RESPONDENTS
	OPTIONS
	RESPONDENTS 
	PERCENTAGE 

	Single 
	25
	50

	Married 
	10
	20

	Engaged 
	15
	30

	Others 
	-
	-

	Total
	50
	100


Source: Researcher’s Survey 2025
The above shows the Marital status of the respondents in, 25(50%) of the respondent are junior staffs, 10 (20%) of the respondents are senior staff while intermediate staff are 15(30%) of the respondents. 


TABLE 4: RESPONDENTS ON WORKING EXPERIENCE
		OPTIONS
	RESPONDENTS 
	PERCENTAGE 

	1 – 5  years
	13
	26

	6 – 10 years 
	15
	30

	11 – 15 years 
	12
	24

	16 years above 
	10
	20

	Total 
	50
	100%


Source: Researcher’s Survey 2025
Table 4 shows the working experience of the respondents in the organization, 13 (26%) of the respondent are 1 – 5years have been with organization, 15 (30%) are 6 – 10years experience, 12(24%) of the respondents are between 11 – 15years while 16years and above are 10(20%) of the respondents.
TABLE 5: EDUCATIONAL QUALIFICATION OF THE RESPONDENTS
		OPTIONS
	RESPONDENTS 
	PERCENTAGE 

	O’ level
	15
	30

	OND/NCE
	23
	46

	HND/ B.SC/ BA
	13
	26

	Total 
	50
	100%


Source: Researcher’s Survey 2025
The table above shows the education qualification of the respondents, 15(30%) are O level holder, 17 of the respondent representing (46%) are ND/NCE, while 13 of the respondents representing (26%) are HND/B.Sc./BA holder. 
. 


4.4	ANALYSIS OF RESEARCH QUESTION 
TABLE 6: ARE THERE MUCH NUTRITIONAL BENEFIT OF USING RICE AS ALTERNATIVE INGREDIENT IN BREAD AND SNACKS PRODUCTIONS 
	ALTERNATIVES
	NO. OF RESPONDENTS
	PERCENTAGE %

	Yes
	50
	100

	No 
	-
	-

	Total
	50
	100


Source: field survey, 2025
	The table above shows that 50% of the respondent say there is much nutritional benefit of using rice as alternative ingredient in bread and snacks production, 0% of them respondents say No which means there is much nutritional benefit of using rice as alternative ingredient in bread and snacks production.
TABLE 7: CAN NUTRITIONAL CONTENT OF RICE BASED BREAD AND SNACKS COMPARE FAVORABLY WITH TRADITIONAL WHEAT BASED BREAD?	
	ALTERNATIVES
	NO. OF RESPONDENTS
	PERCENTAGE %

	Yes
	50
	100

	No 
	-
	-

	Total
	50
	100


Source: field survey, 2025
	From the above table, majority of the respondents representing 100% state that there is much nutritional benefit of using rice as alternative ingredient in bread and snacks production 





TABLE 8: DOES BASED BREAD ANS SNACKS PROVIDES IMPROVED TEXTURE AND SENSORY CHARACTERISTICS?
	ALTERNATIVES
	NO. OF RESPONDENT
	PERCENTAGE %

	Strongly Agreed
	10
	20

	Agreed 
	-
	-

	Neutral 
	15
	30

	Disagreed 
	25
	50

	Strongly Disagreed 
	-
	-

	Total
	50
	100


Source: field survey, 2025
	The table above shows 20% of the respondent stated that frequent Rice-based bread and snacks provides improved texture and sensory characteristics?, 30% of the respondents agreed to win – win strategy method and 50% of the respondents were fully supported all of the above strategies method.
TABLE 9: THERE SUSTAINABILITY BENEFIT OF USING RICE AS AN ALTERNATIVE INGREDIENTS IN BREAD AND SNACKS PRODUCTION?
	OPTIONS 
	FREQUENCY 
	PERCENTAGE %

	Strongly Agree
	16
	36%

	Agree
	27
	55%

	Disagree
	6
	12%

	Strongly Disagree 
	1
	2%

	Total 
	50
	100%


Source: Research field work, 2025
From the above table, it appears that the majority of respondents either agree or strongly agree that Poor interconnectivity among respondent, while the respondent of either disagree or strongly disagree are smaller in numbers
Table 10: IS THERE ANY EFFECTS OF RICE FLOUR ON THE TEXTURE, TASTE AND OVERAL ACCEPTABILITY OF BREAD AND SNACKS?
	OPTIONS 
	FREQUENCY 
	PERCENTAGE %

	Strongly Agree
	150
	30%

	Agree
	24
	48%

	Disagree
	10
	20%

	Strongly Disagree 
	1
	2%

	Total 
	50
	100%


Source: Research field work, 2025
In the above table, majority of respondents agreed that there is effect of rice flour on the texture, taste, and overall acceptability of bread and snacks , while the minority disagreed.

4.5	DISCUSSION OF FINDINGS 
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	The summary included that: more females with 54% were interested more than men . Also that the age bracket is 18 to 30 years old with 60% were more interested . Education qualification did not show any difference in interest . For martial status , the singles showed that they have interest in finding the alternative to wheat in bread making . For the interest in nutritional value , those that agree with the textural comparison, the number was quite high at 100% while for sustainability survey the number that agreed to it’s been sustainable equal those that disagree importantly for textural acceptance ,taste and overall acceptance 75% of the responders agreed which showed the acceptability and concluded that various methods of cookery method will suit



CHAPTER FIVE
5.0	SUMMARY, CONCLUSION AND RECOMMENDATION
5.1	Summary
This project examined the potential of rice as an alternative raw material in the production of bread and snacks. Wheat flour has long dominated bakery and snack industries; however, growing challenges such as the high cost of wheat imports, gluten intolerance, and the need for food diversification have created opportunities for rice utilization. Rice flour, being gluten-free, easily digestible, and widely available, presents nutritional, economic, and health advantages.
The study highlighted that while rice flour enhances crispiness and texture in snacks and provides a healthier option for gluten-intolerant individuals, it lacks gluten, which affects dough elasticity and bread structure. Nonetheless, rice can be used either as a sole ingredient in snacks or in composite flour blends for bread production.
5.2	Conclusion
Rice holds great promise as a viable alternative to wheat in bread and snack production. Its nutritional benefits, affordability, and gluten-free nature make it particularly attractive for health-conscious consumers and those with gluten intolerance. Although its lack of gluten presents technical challenges in bread-making, blending with other flours and the use of functional additives can overcome these limitations. Overall, the adoption of rice flour in bakery and snack industries can enhance food security, promote local agriculture, and provide healthier options for consumers.
5.3	Recommendations
	1.	Composite Flour Use: Blending rice flour with wheat or other protein-rich flours (e.g., soy, millet, or legumes) should be encouraged to improve dough handling and nutritional balance.
	2.	Research and Development: Further studies should explore natural additives or enzymes that can enhance the functional properties of rice flour in bread.
	3.	Industrial Adoption: Local bakeries and snack industries should incorporate rice flour to reduce dependency on wheat imports and promote the use of local raw materials.
	4.	Consumer Sensitization: Awareness campaigns should be carried out to educate consumers on the benefits of rice-based bakery and snack products, especially for gluten-intolerant individuals.
	5.	Policy Support: Government and agricultural agencies should support rice value-chain development to ensure steady availability and affordability of rice flour.
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