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CHAPTER ONE
1.0	INTRODUCTION 
	Beans are a highly nutritious and versatile legume consumed worldwide due to their rich protein, fiber, and essential nutrient content. Processing beans into instant bean powder has gained popularity as it offers a convenient way to incorporate the health benefits of beans into various meals. This process involves transforming raw beans into a shelf-stable, easy-to-use powdered form through cleaning, cooking, drying, and grinding.
Instant bean powder serves as an excellent base for soups, stews, smoothies, and baked foods, offering a quick and hassle-free option for individuals with busy lifestyles. Additionally, it retains the core nutritional properties of beans, making it a valuable dietary addition. Beyond its convenience, instant bean powder is associated with numerous health benefits, including improved digestion, heart health, blood sugar regulation, and weight management.
This project work delves into the detailed process of transforming beans into instant powder and highlights its significant health benefits, showcasing its potential as a functional food ingredient in promoting overall well-being.
	Legumes (dry beans and pulses) occupy an important place in human nutrition, especially among the low - income groups of people in developing countries. They are a good source of protein (significantly higher than that of cereals), dietary fi ber, starch (Osorio - Diaz et al. 2022), minerals and vitamins (Kutos et al. 2021). They are a staple food and low - cost source of protein in developing countries where protein energy malnutrition (PEM) is prevalent (Van Heerden and Schonfeldt 2022 ). Many reports claim that inclusion of legumes in the daily diet has many benefi cial physiological effects in controlling and preventing various metabolic diseases such as diabetes mellitus, coronary heart disease and colon cancer (Tharanathan and Mahadevamma 2021). Further, legumes belong to the group that elicits the lowest blood glucose response and contains considerable amount of phenolic compounds. The role of legumes as therapeutic agents in the diets of people suffering from metabolic disorders has gained significant interest in recent years.	
	Numerous factors influence utilization, including: bean type and cultivar selection, cropping environment and systems, storage conditions and handling infrastructure, processing, and final product preparation. Further, nutrient content and bioavailability are dramatically influenced by these conditions. Antinutritional factors (trypsin inhibitors, lectins and phytic acid) have long been recognized as concerns and require appropriate processing conditions to ameliorate adverse effects. However, it is noted that some of the antinutrients may have therapeutic value (e.g., tannins, phenolics). In recent years, beans have been cited for imparting specific positive health potentiating responses (hypocholesteremic response, mitigation of diabetes and colorectal cancer, and weight control) when properly positioned in the diet.
	Dry bean is an important food source worldwide. India, Myanmar, Brazil, and China are the major producers of dry beans in the world. South America and Central America record the highest annual per capita consumption (FAOSTAT 2022). Several studies have been carried out to explore the utilization of dry beans in traditional products, such as flour, spaghetti, and crackers (Aguilera et al. 2022; Chillo et al. 2023; Han et al. 2021). However, the current commercial-scale food uses of dry beans in the United States, especially value-added products, are very limited. The presence of antinutrients in raw beans, beany flavor, and limited processing technologies have hindered the food industry from both using dry-edible beans in processing and implementing research findings in commercial operations. The superior nutritional value of dry bean has attracted researchers to conduct studies in understanding the properties and functionalities of the commodity in order to improve the consumption. 
1.1	BACKGROUND OF THE STUDY 
	Most published studies, however, have not been translated successfully in to commercial food processing applications due to a variety of reasons, primarily lack of commercial food ingredients prepared based on dry beans. In commercial food processing, starch and protein are worth special attention for their roles in functionality of dry-edible bean as an ingredient. Starch is of special importance because; (a) its presence in high proportions compared to other components in composition, and (b) its ability to influence functional properties of dry bean-based ingredients such as powders and flours. Dry bean starch is known to be different from cereals and tuber starches in most physicochemical properties. Utilization of dry bean as a food ingredient, therefore, requires a comprehensive understanding of the functional properties of dry bean starch. 
	Developing value-added processing applications is an opportunity for improving the use of dry beans in the food industry worldwide. The superior nutritional value and world-wide availability of dry bean makes it an ideal candidate to improve the nutritional value of convenient food products, such as instant noodles. Several market classes (i e., varieties) of dry beans are popular in the United States. However, not all of them are suitable for common food applications, due to source-specific quality characteristics. Addition of new ingredients, to improve nutritional value of products, might alter certain critical product properties, such as texture and sensory attributes, making them markedly different from their traditional counterparts, and, sometimes, unacceptable. In selecting dry-beans for commercial food processing, light/white colored beans, such as Great Northern bean, are appropriate for most food applications. Great Northern beans also carry certain functional properties, such as thermal stability, that are suitable for food ingredient applications (Sathe and Salunkhe 2022; Wang et al. 2022).
	 Instant noodle, a popular product with inherently low nutritional value, is consumed worldwide and the demand is expected to increase during the next decade. Improving the nutritional value of instant noodle is of importance for several reasons; (a) an advantage and would benefit the food industry, especially in making health-claims on improved commercial products, (b) consumers would be benefited by improved nutritional value, and (c) dry-bean producers would be benefited by improved utilization of the commodity for value-added processing. Great Northern bean, being a light color variety with high nutritional value, is considered an ideal ingredient source in improving the nutritional value of instant noodles. However, the insufficient knowledge on Great Northern bean physicochemical properties and functionalities has hindered its use as an ingredient in value-added food processing.
	Drying of grains is a critical post harvest operation to reduce the moisture content for preservation and storage purposes. Besides drying as a post harvest operation, dehydration is also an important processes applied to food products to allow long-time storage, minimize packing and reduce shipping. Dehydration also allows flavor enhancement and ease of preparation for final consumption. Dehydration of beans is a process found frequently in food industry since beans are one of the main foodstuff consumed by the population. 
	Beans (phaseolus vulgaris) are highly rich in proteins, carbohydrates and minerals and low in lipids content. Serrano and Goñi (2020) present a detailed data of beans nutrients compositions. Beans are found in the market in different presentations, e.g. canned beans, milled beans, and even fresh boiled beans. However, dehydrated beans provide particular safety and health warranties since the microorganism activity is significantly diminished with the moisture reduction. Dehydration process frequently is followed by a milling process; for example, in the production of powdered dry products as instant corn mass, instant beans and diverse cereals. The combination of dehydrated beans with different types of spices can provide a preservative-free product with enhanced quality, a great nutritional content, and with diverse consume options due to its powdered presentation like flour or milled cereal. From the production point of view, dehydration of beans provides a great opportunity to improve quality, diversify the variety of products and even innovate in both the product and process. This work is focused on obtaining dehydrated beans in simultaneous contact drying and size reduction resulting from the mechanical agitation associated to this type of drying processes
1.2	STATEMENT OF RESEARCH PROBLEM 
	Despite the nutritional value and health benefits of beans, their preparation can be time-consuming and labor-intensive, often discouraging regular consumption. Traditional cooking methods require soaking and prolonged cooking, which may not align with the fast-paced lifestyles of modern consumers. Furthermore, inadequate processing techniques can result in the loss of nutrients, reduced shelf life, and limited versatility in incorporating beans into diverse recipes.
There is a growing need for a convenient, time-efficient, and nutritionally optimized way to consume beans, particularly in regions where they form a staple part of the diet. The lack of accessible, ready-to-use bean products contributes to missed opportunities in promoting the health benefits of beans, such as improved digestion, heart health, and weight management.
Processing beans into instant bean powder addresses these challenges by offering a shelf-stable, easy-to-prepare alternative that retains the nutritional quality of beans while enhancing their usability in various culinary applications. This study seeks to explore the methods for producing instant bean powder and its potential to bridge the gap between convenience and nutrition, ultimately supporting healthier dietary choices.
1.3	OBJECTIVE OF THE STUDY
	1.3.1	General Objective 
	The objective of this study is to explore the processing of beans into instant bean powder and evaluate its nutritional and health benefits.	
1.3.2	Specific Objectives 
i. To assess the nutritional content of the instant bean powder:
· Evaluate the retention of key nutrients such as protein, fiber, vitamins, and minerals in the powdered form.
ii. To identify the potential health benefits of consuming instant bean powder:
· Highlight its contributions to improved digestion, heart health, blood sugar regulation, and weight management.
iii. To evaluate consumer acceptability of instant bean powder:
· To investigate its applications in various recipes and assess its sensory attributes, including taste, texture, and convenience.

1.4	RESEARCH QUESTIONS 
i. What are the nutritional content of the instant bean powder compare to that of traditionally cooked beans?
ii. In what ways are the efficient method for producing high quality instant bean powder while preserving their nutritional quality. 
iii. What extent does instant bean powder serves as a potential health benefits to consumers of instatnt bean powder.
1.5 	SIGNIFICANCE OF THE STUDY  
The significance of the study is based on the fact that if findings of the researchers are well implemented, it will facilitate and improve the patronage in hospitality industries and especially the processing of beans into instant beans powder for the production of snacks.  
1.6	SCOPE OF THE STUDY   
This study focused on processing of beans into instant beans powder for the production of snacks. The research was carried out in a laboratory setting, and sensory evaluation was conducted using a trained panel and a consumer panel. However, the study did not investigate the market potential of beans and beans powder or the economic viability of producing and marketing the product. 
1.7	LIMITATION OF THE STUDY 
	As a researcher the study encountered problems of time as the research was being undertaken in a short period with limited time frame for doing an extended research nevertheless, the study was able to carry out the research of processing of beans into instant beans powder for the production of selected snacks. The study encountered some challenges such as: 
· Time Factor 
· Monetary factor 
· Material resources 
The researcher summarized the challenge by the way of assuming them that the study was purely academic and their identity would always remain confidential. Inadequate information by the research through questionnaire. 
  
1.8	Definition of Terms
Instant Bean Powder: A finely ground, shelf-stable powder made from cooked and dried beans, designed for quick and easy preparation in various culinary applications.
Nutritional Composition: The content of essential nutrients in a food product, including macronutrients (protein, carbohydrates, fats) and micronutrients (vitamins, minerals).
Health Benefits: Positive effects on overall health and well-being, such as improved digestion, heart health, weight management, and blood sugar regulation, derived from consuming specific foods or nutrients.
Processing: The series of steps involved in converting raw beans into a finished product, including cleaning, soaking, cooking, drying, grinding, and packaging.
Shelf Life: The duration for which a food product remains safe to consume and retains its quality under proper storage conditions.
Food Security: The state in which all individuals have access to sufficient, safe, and nutritious food to meet their dietary needs for a healthy life.
Sustainability: The ability to maintain ecological balance by minimizing waste, conserving resources, and ensuring long-term viability in food production and consumption practices.
Functional Foods: Foods that provide health benefits beyond basic nutrition due to their bioactive compounds or nutrient content.
Value Addition: The process of increasing the economic value of a raw product by improving its quality, usability, or presentation, such as converting raw beans into instant powder.
Anti-Nutrients: Compounds in foods, such as phytic acid and lectins that can interfere with the absorption of nutrients but can be reduced through proper food processing.
Convenience Food: A food product that is easy to prepare and consume, designed to save time and effort in cooking.
Consumer Acceptability: The degree to which a food product is accepted and preferred by consumers, based on factors like taste, texture, appearance, and convenience.



CHAPTER TWO
LITERATURE REVIEW
2.1 	Introduction on Processing of Beans into Instant Powder for the Production of Selected Snacks 

	This chapter reviews existing literature relevant to the processing of beans into instant powder and its application in snack production. It explores the nutritional composition of beans, traditional and modern processing methods, functional properties of bean powder, and the development of value-added snack products. (Adebayo & Afolayan, 2021).
	Processing of beans into instant beans powder for the production of selected snacks involves a series of steps that convert raw beans into a shelf-stable, ready-to-use powder that can be used in various snack products. 
	Beans are an important leguminous crop in many parts of the world, particularly in Africa and Asia, due to their high protein content, affordability, and adaptability to different climatic conditions. The transformation of beans into instant powder form has become a promising innovation, offering convenience and versatility in the development of value-added products, especially snacks. This chapter reviews existing literature on the nutritional value of beans, processing techniques used to produce bean powder, and its application in snack production. (Adebayo & Afolayan, 2021).
Beans, especially cowpea (Vigna unguiculata), are a staple legume in many African countries due to their high protein content, affordability, and culinary versatility. Traditional preparation of bean-based snacks like akara (fried bean balls), moi-moi (steamed bean pudding), and gbegiri (bean soup) involves laborious processes such as soaking, dehulling, and wet grinding. To reduce time, improve convenience, and ensure consistent product quality, researchers and food technologists have developed methods of converting beans into instant bean flour or powder, suitable for reconstitution and direct use in snack preparation. This chapter reviews literature on the processing techniques, nutritional and functional properties of bean flour, its application in snack production, and challenges of small-scale processing.
The processing of beans into instant powder for the production of selected snacks is an innovative response to growing consumer demand for convenient, nutritious, and shelf-stable food products. Beans, especially varieties like cowpea and soybean, are highly valued for their rich protein content, essential nutrients, and versatility in culinary applications. However, their traditional preparation methods are often time-consuming and labor-intensive, which limits their frequent use in modern fast-paced lifestyles.
Instant bean powder offers a solution by significantly reducing preparation time while retaining the nutritional benefits of whole beans. Through processing techniques such as cleaning, dehulling, drying, milling, and packaging, beans can be transformed into a fine, stable powder that reconstitutes easily in water. This transformation opens up a wide array of applications, especially in the development of instant snacks such as bean-based pancakes (akara), bean porridge (gbegiri), and baked snacks. Adebowale (2020). 
This chapter introduces the concept of bean powder processing and its relevance in snack production. It also highlights the technological, nutritional, and economic importance of value addition in legumes. Furthermore, the chapter provides a background on current practices in bean processing, outlines the key processing steps involved in powder production, and discusses the motivations behind its increasing popularity in both local and international food markets. Martha (2023).
The aim is to lay a foundation for understanding the scientific, nutritional, and industrial implications of converting beans into instant powder and utilizing it in the formulation of selected snack items.
2.2 	Overview of Beans and Their Nutritional Importance
Beans are rich in protein (20–25%), complex carbohydrates, dietary fiber, and essential micronutrients like iron, zinc, and B-vitamins. They are low in fat and have a balanced amino acid profile when combined with cereals. Cowpea, in particular, is highly drought-resistant and widely cultivated in sub-Saharan Africa. Its consumption helps combat protein-energy malnutrition, especially in low-income populations. However, antinutritional factors such as phytates, tannins, and trypsin inhibitors can reduce nutrient bioavailability if not adequately processed.
Beans are an essential group of legumes widely cultivated and consumed across the globe. In sub-Saharan Africa, species such as cowpea (Vigna unguiculata) and black-eyed beans are dietary staples due to their high protein content, affordability, and adaptability to various climates. (Ibironke et al., 2021).
Nutritional Composition
Beans are rich in:
· Proteins (20–25%) – essential for body growth and repair.
· Dietary fiber – aids digestion.
· Carbohydrates (50–60%) – provide energy.
· Micronutrients – such as iron, calcium, potassium, and B-vitamins.


2.3 Nutritional Properties of Bean Flour
Nutritional Changes
Processing generally preserves or enhances the protein content of beans, while significantly reducing antinutrients. Studies show that boiling or roasting dehulled beans improves mineral bioavailability and protein digestibility. However, some heat-sensitive vitamins like vitamin C and thiamine may be partially lost during processing.
Functional Properties
Key functional attributes of bean flour include:
· Water Absorption Capacity (WAC): Crucial for batter formation in akara and moi-moi.
· Oil Absorption Capacity (OAC): Affects mouthfeel and crispness in fried snacks.
· Foaming Capacity: Important for leavening and light texture in akara.
· Bulk Density: Influences packaging and handling characteristics.
2.4	Bean Flour Processing: Methods and Effects 
Bean flour (often from cowpea) is produced by converting dried beans into a fine powder through several unit operations. Key processing steps include sorting/cleaning, dehulling, soaking or pre-cooking, drying, milling, and packaging. For example, one protocol used in Nigeria was: “1 kg cowpea was sorted and cleaned to remove dirt, steeped (soaked) for 2 h, and dehulled manually… The dehulled beans were dried (60 °C, 12 h), milled and sieved to fine flour”medwinpublishers.com. In practice, small-scale systems may dehull by hand or motorized abrasive rollers, while industrial setups use automated dehullers and attrition millsmedwinpublishers.compropas.iita.org. After dehulling (which typically removes 4–5% of bean weight), the cotyledons are dried (sun or oven) to low moisture (<10%) and ground through a fine mesh (e.g. 0.5 mm) to yield uniform flourmedwinpublishers.compropas.iita.org. The finished flour is then packaged (often vacuum- or air-tight) to extend shelf life.
· Sorting & Cleaning: Raw beans are cleaned of stones, dust and debrismedwinpublishers.com.
· Dehulling (Peeling): Removing the seed coat (testa) – by hand-rubbing or machine – improves digestibility (reducing fiber and antinutrients)medwinpublishers.comajol.info.
· Soaking/Pre-cooking: Beans may be soaked and/or precooked (e.g. steam or boil) to soften cotyledons; this also leaches flatulence-causing compounds. After dehulling, further treatments like boiling or autoclaving can reduce antinutrientsajol.infopropas.iita.org.
· Drying: Dehulled/pretreated cotyledons are dried (sun or oven) to remove moisture. Typical conditions are ~60 °C for 10–12 h to reach <10% moisturemedwinpublishers.com.
· Milling: Dried beans are ground in a high-speed mill. Mesh sieves control particle size. Modern mills use water-cooling or pulsed grinding to prevent overheatingpropas.iita.org.
· Sieving & Packaging: The flour is sifted to remove coarse bran and packaged (sealed) to protect from moisture and pests. 
2.5	Nutritional Changes and Retention
Processing beans into flour alters some nutritional factors. 
Protein and energy remain largely intact: cowpea cotyledons are ~20–25% proteinfoodsciencejournal.com, and this protein fraction is preserved (although dilution occurs when mixed into batters). Antinutrients (phytates, tannins, trypsin inhibitors, etc.) are markedly reduced by dehulling and thermal processingfoodsciencejournal.comajol.info. 
For example, Makinde and Abolarin (2020) showed that dehulling plus boiling or roasting significantly lowered cowpea phytate and tannin levelsajol.info. Vitamins and minerals may change variably: water-soluble B vitamins or vitamin C can be lost by heat/drying, but processes like soaking, germination or malting can actually boost certain nutrients. In fact, germination/malting increases levels of B-vitamins (folate, riboflavin) and iron bioavailabilitypropas.iita.org. One Nigerian study found that soaking + boiling broad beans raised the protein, ash and fiber content of the resulting flour (and enhanced sensory acceptability)arccjournals.com. Dietary fiber is reduced by dehulling (since much fiber is in the hull)foodsciencejournal.com; this trade-off means flour-based products have less fiber than those from unpeeled beans. Overall, bean flour generally retains the high protein and carbohydrate nutrition of beans, while achieving more digestible, low-antinutrient ingredientsfoodsciencejournal.comarccjournals.com.
· Protein & Energy: Largely preserved (cowpea ~20–25% proteinfoodsciencejournal.com). Flour made without legumes addition still provides ~8–10% protein in prepared moi-moimedwinpublishers.com.
· Antinutrients: Significantly reduced. Dehulling and cooking remove phytates/tanninsfoodsciencejournal.comajol.info, improving mineral absorption. For instance, phytate fell from ~27 to ~21 g/kg in dehulled cowpea floursmedwinpublishers.com.
· Vitamins/Minerals: Variable. Heat/drying can lower some vitamins, but processes like germination increase B-vitamin and mineral (iron, folate) levelspropas.iita.orgarccjournals.com. One study noted increased mineral and vitamin content in processed broad-bean floursarccjournals.com.
· Fiber: Dehulling removes the hull’s fiber content, so flour has less fiber. While this reduces gut-beneficial fiber, it speeds processing and improves texturefoodsciencejournal.com.
2.6	Functional and Sensory Properties
Bean flour’s functional properties determine how it reconstitutes and performs in foods. Studies report typical values: water absorption capacity (WAC) ~1.0–3.0 g water per g flourmedwinpublishers.comajol.info, and oil absorption capacity (OAC) ~0.8–1.7 g oil/gmedwinpublishers.comajol.info. Bulk density is ~0.8–0.9 g/mLmedwinpublishers.com. Foaming capacity (important for akara aeration) is moderate (~12–22%)
In one comparison of commercial flours, WAC ranged 1.04–1.47 g/g and OAC 0.87–1.09 g/gmedwinpublishers.com; other Nigerian cowpea flours have shown WAC up to ~3.1 g/g after heat processingajol.info. High WAC helps batter swelling, while OAC influences mouthfeel and oil uptake. In product development, these properties guide formulation: e.g. adequate foaming and hydration are needed for fluffy akara. Henry (2019)
Sensory quality of snacks made from bean powder is generally good, though often slightly different from traditionally prepared ones. In trials of moi-moi made with bean flour, panel scores (1–9 hedonic) typically fell in the mid to upper range. For instance, one study found moi-moi color scored ~6.0–7.7, aroma ~6.5–7.4, taste ~6.2–7.9, and overall acceptability ~6.3–7.4 out of 9medwinpublishers.commedwinpublishers.com. These are comparable to values for traditional (fresh-bean) moi-moi (overall ~6.5/9). Another study with broad-bean flour reported overall acceptance ~7.1/9 for soaked-and-boiled flour vs 7.5/9 for cowpea controlarccjournals.com. In summary, bean powders can yield palatable akara/moi-moi, though texture may be slightly firmer or drier. Crucially, product quality depends on flour fineness, hydration, and frying/steaming conditions, as reflected in reported functional properties.
2.7	Use in Traditional Snacks
Akara (bean fritters): Traditionally, beans are soaked (often overnight), peeled and blended into a paste with onions/pepper, then fried. Using bean flour, one simply mixes flour with water, vegetables and seasonings to form batter (no peeling needed). For example, a recipe might use 1 kg bean flour with water and spices, mix and fry. This saves hours of soaking/dehullingfoodsciencejournal.commedwinpublishers.com. The functional need is similar: the batter must trap air (foaming) and bind fat. Studies with cowpea flour (and composites) show that if water ratio and mixing are optimized, akara from flour can be light and crispmedcraveonline.comfoodsciencejournal.com. 
Key difference: instantaneous preparation (minutes instead of soaking overnight) and often a slightly different crust texture.
Moi-Moi (steamed bean pudding): Instead of soaking and wet-grinding beans, bean flour is hydrated into a slurry. For instance, Eke-Ejiofor et al. used 250 g bean flour + ~750 mL warm water plus spices, then steamed ~45 min to make moi-moimedwinpublishers.com. This eliminates peeling and lengthy mixing. The resulting pudding may firm up more (flour-based batters set quickly), but sensory tests show it is still acceptable. In the cited study, different commercial flours all produced moi-moi that panelists rated between “6” and “8” on various attributes. Gabriel (2019)
Gbegiri (bean soup): This peppery bean soup is traditionally made by boiling peeled honey-/black-eyed beans and mashing them. Bean flour offers a shortcut: one can add bean powder (e.g. 3–4 tablespoons) to boiling water/oil and stir to thicken it, skipping peeling and long cooking. While formal studies on gbegiri from flour are scarce, bean flour is explicitly promoted as a thickener for soups and saucespropas.iita.org. In practice, users report that the soup made from flour closely resembles traditional gbegiri in taste, with far less cooking time. Overall, instant bean powders provide convenience: they dramatically cut preparation time and labor for akara, moi-moi and soup, while yielding very similar flavors and nutrition.
2.8	Traditional Methods vs Instant Powder
Instant bean powder significantly streamlines traditional bean cookery. It eliminates labor-intensive steps – no need to soak beans for hours, manually dehull or wet-grind – since the flour is pre-cleaned and pre-peeledfoodsciencejournal.commedwinpublishers.com. 
This translates to time and fuel savings. For example, producing high-quality flour “significantly reduces cooking time and fuel costs compared to conventional boiling” of beanse-catalogs.taat-africa.org. Nutritionally, processing can even improve bioavailability: flour-based foods often have more accessible vitamins/minerals because antinutrients were removede-catalogs.taat-africa.orgarccjournals.com. On the other hand, traditionalists note that flour products lack the raw fiber from hulls. Some consumers perceive that instant flours are less nutritious; indeed one survey noted low uptake of commercial bean flour due to belief that “nutritional value is lost” after millingmedwinpublishers.com. In reality, most protein and minerals remain (and even digest better), but this highlights a need for consumer education.



2.9 Application in Selected Snacks
Akara
Traditionally made from soaked, peeled, and ground beans, akara can be prepared using bean flour by simply adding water, onions, and spices. Studies show comparable taste and texture when the right water-to-flour ratio is used. Bean flour significantly reduces preparation time.
Moi-Moi
Moi-moi from bean flour involves mixing the powder with water, vegetable oil, seasonings, and steaming. Research has shown that moi-moi made from commercial cowpea flour scored similarly in sensory evaluations to traditionally made versions, with the advantage of longer shelf life and faster preparation.
2.10 Advantages of Using Instant Bean Flour
· Convenience: Saves time and labor in food preparation.
· Hygiene: Reduces contamination risks associated with traditional methods.
· Standardization: Ensures consistency in product quality.
· Storage: Longer shelf life under proper conditions.
· Market Potential: Opportunity for small-scale enterprises to supply ready-to-use flour.
Challenges and Limitations
Despite its advantages, bean flour processing faces several challenges:
· Cost of Equipment: Dehullers, dryers, and mills are expensive for small-scale producers.
· Consumer Perception: Some consumers believe that flour-based products are inferior or less nutritious.
· Quality Control: Inconsistencies in processing techniques can affect flour performance and taste.
· Storage Issues: Improper packaging can lead to spoilage due to moisture absorption.
2.11Summary of Literature Gaps
· Limited research on consumer acceptance of instant bean products in rural areas.
· Few studies compare long-term storage stability of bean flour versus raw beans.
· Need for more research on fortification of bean flour to address micronutrient deficiencies.
2.12 Conclusion
Processing beans into instant flour presents a viable solution to the labor-intensive traditional methods used in the preparation of popular Nigerian snacks like akara, moi-moi, and gbegiri. Research supports the nutritional adequacy and sensory acceptability of flour-based preparations. However, for widespread adoption, issues of equipment affordability, consumer education, and quality assurance must be addressed. Future innovations in processing and packaging will play a critical role in expanding the commercial and domestic use of bean flour.



CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Introduction 
This chapter presents the methodology that will be adopted for this research approach. The methodology described the specification of procedure for the collection and analysis of data necessary to solve the problem required in the study. Methodology is described as the set of methods systematic approach towards solving a particular problem through data collection.
During the course of obtained information on this research study. Efforts were immensely made to obtain first-hand information and comprehensive data in relation to the significance of personnel development and training in a business. Factors were gathered through two major source of data collection i.e primary and secondary data collection.
3.1	Research Design 
Research Design refers to the overall strategy utilized to carry out research that defines a succinct and logical plan to tackle established research question through the collection, interpretation, analysis, and discussion of data. 
The research design is an analytical survey. Analytical surveys also referred to as diagnostic studies attempt to describe and explain why certain situations exist. In this approach two or more variables are usually examined to test research hypotheses. The results allow researchers to examine the interrelationships among variables and to draw explanatory inferences.
The research design for this work is essentially the plan, strategy, and structures for investigation cross sectional is used where my questionnaire is distributed once for the survey tool of this study to the various respondents regarding to my number of contact. The research design was an analytical survey.
Analytical surveys also referred to as diagnostic studies attempt to describe and explain why certain situations exist. In this approach two or more variables are usually examined to test research hypotheses.
The results allow researchers to examine the interrelationships among variables and to draw explanatory inferences.
3.2 	Study Area 
Study area refers to the specific geographical location or setting where the research is conducted. It includes a description of the physical/social, economic or cultural environment relevant to the research topic. (According to Aina (2020). The study area, provide a description of the geographical, location where study is carried out including its relevance to the research objectives and its influence on the data collection process. The study are selected for this study is Kwara State Polytechnic Ilorin Ilorin located in Moro Local Government area of Kwara State.   
3.3 	Target Population of the Study 
Target population is the entire aggregation of respondents that met designated set of critical and whom the researcher intends to generalize. Burns and Grove 
(2020). Target population selected for this research are staffs and students of the department of hospitality technology department and the department of business administration of Kwara State Polytechnic, Ilorin with 50 respondents for research.     
3.4 	Sampling Techniques 
Sampling techniques refers to the method used to select a subject of individual or items from a larger population for the purpose of conducting study. According to taberdoost (2021). Sampling techniques is a process of selecting a sufficient number from the population (called a sample) for research instead of studying the entire population, the goal is to get accurate, reliable result from a smaller group that represents the whole. 
3.5	Sampling Size 
The sample size is a reasonable number of selected trait, event or members taken from population as a representative of that population, so the sample for the study will be Sixty Two (62) selected personnel Simple random sampling was used to select population elements. 
Taro Yamine (2019) formula is used to determine the sample size for research. 
N= NI (1#N(e)
Where n = sample Size
N = total population
E = Error Limit (0.05 on the basis of 95% confident level
1 = Constant
1+ N2 N
       Ce
1 + 62   .
     (0.05)2
1 + (0.0025)2 (62)
62
1.25
N = 49.6
= 50



3.6	Research Instruments 
A Research Instrument is a tool used to collect, measure, and analyze data related to research interests. These tools are most commonly used in health sciences, social sciences, and education to assess patients, clients, students, teachers, staff, etc.
The instrument for this research work is the use of sensory evaluation form which consists of section A and Section B. the Section A deals with the Bio-data of respondents while the section B deals with the Research Based question on the research topic.
Sensory Evaluation 
Sensory evaluation is a scientific discipline that applies principles of experimental design and statistical analysis to the use of human senses (sight, smell, taste, touch and hearing) for the purposes of evaluating consumer products. 
In this research study, Affective testing will be utilized. Affective testing also known as consumer testing, is a type of testing that is concerned with obtaining subjective data, or how well products are likely to be accepted. 
Sensory evaluations for the processing of beans into instant beans powder for the production of selected snacks are done using affective testing through the design of a structured questionnaire. The questionnaire are administered to carefully selected panels of personnel recruited for this type of testing after consumption of the selected snacks. 
The questionnaire consists of the following structured Sensory Evaluation Form. Please tick the rating of your choice from Excellent to Poor as shown below:
3.6.1 Measurement of Variables
A property that may have different values for different individuals and for which these values result from measuring, meaning that the values may take on any value within an interval of numbers.
The variable measure in the case of this research work is the use of questionnaire, which was embed in table designing, which consist of row and column
3.7 	Data Collection Techniques 
Data collection techniques refer to methods used to collect and analyze different forms of data.
Standard data collection techniques include going through documents related to a topic, as well as conducting interviews and observations.
The researcher designed was through the use sensory evaluation by taste, appearance, aroma, colour will be used to collect necessary information from the respondent.
3.8	Data Analysis 
Data Analysis is the process of systematically applying statistical and/or logical techniques to describe and illustrate, condense and recap, and evaluate data.
The researcher used the percentage method as a statistical technique to analyze and interpreted the data collected. Tabular format is used to analyze the data which consist of Variable, Frequency and percentage. 
3.9 					METHODOLOGY
Flow Chart for Beans into Instant Powder
[image: ]
Processing of Beans into Instant Beans Powder
The beans powder was prepared using the following steps:
· ﻿﻿﻿Cleaning/Sorting: Foreign materials such as stones, chaff, and broken seeds were removed.
· Dehulling: The beans seeds were soaked in water to loosen the testa (seed coat), which was then removed manually or mechanically.  
· Cooking/Blanching: The dehulled beans were boiled for a few minutes to inactivate anti-nutritional factors. 
· ﻿﻿﻿Drying: The boiled beans were dried in an oven at 60°C until constant weight was achieved. 
· ﻿﻿﻿Milling: The dried beans were milled into fine powder using a hammer mill. 
· ﻿﻿﻿Sieving: The flour was sieved through a 0.5 mm mesh to obtain uniform particle size. 
· ﻿﻿﻿Packaging: The instant beans powder was packaged in airtight polyethylene bags and stored at room temperature until use.


3.10	Material and Methodology 
Materials and Method of the processing of beans into instant beans powder for the production of selected snacks.

MATERIALS
The required materials for the production of beans into beans powder for the production of selected snacks were sourced from local markets and suppliers. Key ingredients include beans, water, and optional additives for flavor and nutritional enhancement.
RECIPES FOR BEANS INTO INSTANT POWDER
RECIPES 						QUANTITY 
· Beans 							1kg				
· Water							2 liters


Equipment:
· Bowl
· Blender or food processor
· Whisk 
· Mixing spoon
· Weighing scale
· Gas 


[bookmark: _GoBack]CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1	INTRODUCTION
	The research sensory evaluation questionnaire were distributed to some randomly selected staff and student of the hospitality department in Kwara State Polytechnic Ilorin. A total of 50 questionnaires were distributed and were fully answered and returned back by the respondents. 
4.2 	DATA ANALYSIS AND RESULTS 
	The following data were presented and analyzed. Data presentation were made under two sub-headings section A and B. section A consist of demographic characteristics of respondent while section B consist of main sensory evaluation data analysis. 
Section A: Demographic Characteristics of Respondents
	The following demographic data are analyze in this research project based on the responses received from the administered questionnaire:
Table 4.1: Sex Respondents
	Sex
	Frequency
	Percentage %

	Female
	30
	60

	Male
	20
	40

	Total
	50
	100


Source: Field survey, 2025
The table 4.1 above shows that 50 respondents representing 60% of the respondents are female while the remaining 11 respondents representing 40% are male. 
Table 4.2: Age of Respondents
	Age
	Frequency
	Percentage %

	Under 25 years
	40
	80

	26-39
	5
	10

	40-59
	5
	10

	60 and above
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The table 4.2 above shows that 40 respondents representing 80% are under 25years 5 respondents representing 10% are 26-38 years 5 respondents representing 10% are 40-59 years while no respondent is 60 years and above. 
Table 4.3: Educational Qualification of Respondents
	Educational Qualification 
	Frequency
	Percentage %

	O’ level
	5
	10

	OND/NCE
	30
	60

	HND/BSC
	10
	20

	PhD
	5
	10

	Others
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The table 4.3 above shows that O’level are 5 i.e 10%, OND/NCE are 30 respondents i.e 60%, HND/BSC are 10 respondents i.e 20% while MSC are 10 respondents i.e 20%. 10% are for holders of PhD and other qualifications are with no respondents.
Table 4.4: Marital Status
	Status
	Frequency
	Percentage %

	Single
	35
	70

	Married 
	15
	30

	Total
	50
	100


Source: Field survey, 2025
The table 4.4 above shows that respondents that are single are 35 respondents i.e 70% and those that are married are 15 respondents i.e 30%
Section B: Evaluation Data Analysis 
	The following statistical result are obtained from the analysis of the sensory evaluation data analysis questions ad structured in the administered questionnaire
Table 4.5: Appearance of beans into instant beans powder for the production of selected snacks
	Response 
	Number of respondent
	Percentage %

	Excellent
	10
	20

	Very good
	15
	30

	Good
	25
	50

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The above table 4.5 show that there is 10 (20%) respondent rated the appearance of experimental beans into instant beans powder for the production of selected snacks excellent. 
	However, 15 respondents representing 30% of the total sensory evaluators rated the beans very good while 25 respondent representing 50% of the total sensory evaluator rated the beans good. No respondents rated the appearance of experimented beans fair or poor.
Table 4.6: Taste/Flavor of beans into instant beans powder for the production of selected snacks
	Response 
	Number of respondent
	Percentage %

	Excellent
	7
	14

	Very good
	13
	26

	Good
	25
	50

	Fair
	5
	10

	Poor
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The above table 4.6 shows that 7 respondent representing 14% of the total sensory evaluator rated the taste/flavor of experimental beans into instant beans powder for the production of selected snacks excellent. However, 13 respondents representing 26% of the total sensory evaluator related rated very good while 25 represent 50% of the total sensory evaluators rated good. Also 5 respondents representing 23% of the total sensory evaluator rated it fair while No respondent rated the taste/flavor of experimental beans into instant beans powder for the production of selected snacks poor. 
Table 4.7: Consistency of beans into instant beans powder for the production of selected snacks
	Response 
	Number of respondent
	Percentage %

	Excellent
	11
	22

	Very good
	22
	44

	Good
	12
	24

	Fair
	5
	10

	Poor
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The table 4.7 above show that 11 respondents representing 22% of the total sensory evaluator rated the consistency of beans into instant beans powder for the production of selected snacks excellent. 
However, 22 respondents representing 44% of the total sensory evaluator rated the beans very good while 12 respondents representing 24% of the total sensory evaluator rated the beans good. Also, 5 respondents represent 10% of the total sensory evaluators rated the beans fair while No respondent rated the Taste/flavor of experimental beans into instant beans powder for the production of selected snacks poor.  
Table 4.8: Smell/Aroma of beans into instant beans powder for the production of selected snacks
	Response 
	Number of respondent
	Percentage %

	Excellent
	13
	26

	Very good
	15
	30

	Good
	15
	30

	Fair
	7
	14

	Poor
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The table 4.8 above show that 13 respondents representing 26% of the total sensory evaluator rated the smell/aroma of beans into instant beans powder for the production of selected snacks excellent. 
However, 15 respondents representing 30% of the total sensory evaluator rated the beans very good while 15 respondents representing 30% of the total sensory evaluator rated the beans good. Also, 7 respondents represent 14% of the total sensory evaluators rated the beans fair while No respondent rated the smell/aroma of experimental beans into instant beans powder for the production of selected snacks poor. 
Table 4.9: Acceptability for beans into instant beans powder for the production of selected snacks
	Response 
	Number of respondent
	Percentage %

	Excellent
	11
	22

	Very good
	22
	44

	Good
	12
	24

	Fair
	5
	10

	Poor
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The table 4.9 above show that 11 respondents representing 22% of the total sensory evaluator rated the acceptability of beans into instant beans powder for the production of selected snacks excellent.
However, 22 respondents representing 26% of the total sensory evaluator rated the beans very good while 10 respondents representing 44% of the total sensory evaluator rated the beans good. Also, 12 respondents represent 24% of the total sensory evaluators rated the beans fair while No respondent rated the acceptability of experimental beans into instant beans powder for the production of selected snacks poor. 
Table 4.10: Recommendation of beans into instant beans powder for the production of selected snacks
	Response 
	Number of respondent
	Percentage %

	Excellent
	11
	22

	Very good
	22
	44

	Good
	12
	24

	Fair
	5
	10

	Poor
	-
	-

	Total
	50
	100


Source: Field survey, 2025
The table 4.10 above shows that 11 respondents representing 22% of the total sensory evaluator rated recommendation of experimental beans into instant beans powder for the production of selected snacks excellent.
However, 22 respondents representing 44% of the total sensory evaluator rated the beans into instant beans powder for the production of selected snacks very good while 12 respondents representing 24% of the total sensory evaluator rated the beans good. Also, 5 respondents represent 10% of the total sensory evaluators rated the beans fair while No respondent rated the recommendation of experimental beans into instant beans powder for the production of selected snacks poor. 



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of Findings
This study focused on the processing of beans into instant beans powder and its utilization in the production of selected snacks such as Akara, moin-moin, and cookies. The main objectives were to develop a convenient beans powder, test its applicability in snack production, and assess consumer acceptability.
The major findings of the study are summarized as follows:
i. Processing of Beans Powder: Beans were successfully processed into instant powder through cleaning, dehulling, blanching, drying, milling, and sieving. The powder obtained was fine, uniform, and shelf-stable when packaged properly.
ii. Snack Production: The beans powder was effectively used in the preparation of various snacks, either as a sole flour (100% substitution) or in blends with wheat flour (75:25, 50:50 ratios).
iii. Sensory Evaluation: Results from sensory panelists indicated that snacks produced from beans powder were generally acceptable in terms of taste, aroma, texture, and overall quality. Blends of beans powder with wheat flour were particularly well-rated for baked products (e.g., cookies), while 100% beans powder performed better for traditional snacks like akara and moin-moin.
iv. Nutritional Value: Although proximate analysis was not extensively covered in this study, beans powder is known to be rich in protein, dietary fiber, and minerals, which enhances the nutritional quality of the snacks compared to snacks made solely from refined wheat flour.
5.2 	Conclusion
The study concludes that beans can be effectively processed into instant powder suitable for quick reconstitution and use in the preparation of a variety of snacks. The adoption of instant beans powder can:
· Reduce preparation time for traditional meals like akara and moin-moin.
· Improve convenience and shelf-life compared to whole beans.
· Enhance the nutritional profile of snacks, especially when used in combination with wheat flour for bakery products.
Overall, instant beans powder has significant potential in food processing, household meal preparation, and commercial snack production in Nigeria and beyond.


5.3 	Recommendations
Based on the findings of this study, the following recommendations are made:
i. Commercial Production: Food processing industries should explore large-scale production of instant beans powder as a value-added product to meet the growing demand for convenience foods.
ii. Product Diversification: Further research should be carried out to test the use of beans powder in a wider range of snacks and baked products such as bread, doughnuts, and pancakes.
iii. Nutritional Analysis: A more detailed proximate composition and microbial shelf-life study is recommended to establish the nutritional and safety attributes of the instant beans powder.
iv. Awareness Creation: Extension services and nutritionists should promote the use of beans powder as a way of encouraging higher bean consumption, thereby reducing protein-energy malnutrition in the population.
v. Packaging and Storage: Airtight, moisture-proof packaging should be adopted to maintain quality and extend the shelf-life of the product.
5.4 	Suggestions for Further Study
Future research may consider:
· Fortifying beans powder with micronutrients (e.g., vitamins and minerals).
· Evaluating the economic viability and consumer market potential of instant beans powder.
· Investigating the use of other legumes (soybeans, groundnuts, cowpeas) in combination with beans powder to create composite flours for specialized snacks
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APPENDIX I

Department of Hospitality Management, 
Institute of Applied Science, 
Kwara State Polytechnic, Ilorin. 
P.M.B 1375, Ilorin Kwara State. 

Dear Respondent, 
I am a final year student of the Department of Hospitality Management, Institute of Applied Science (IAS), Kwara State Polytechnic Ilorin. I am currently conducting a research on the topic processing beans into instant beans powder for the production of selected snacks. 
Kindly complete the attached questionnaire as accurate as possible, be assured that all information provided will be treated confidentially. 
 
Thanks for your cooperation. 


									Yours faithfully, 
									Adediran Mistura Oyin
									HND/23/HMT/FT/0039


APPENDIX I

SECTION TWO: GENERAL INFORMATION 
Part A: General Information
1. Sex: 	a. Male [    ], b. Female [    ] 
2. Age: a. under 25 years [   ], b. 26-39 years [   ], c. 40-59 years [   ], d. 60 and above [   ] 
3. Education qualification: 	a. O’ Level b. ND/NCE [   ], c. HND/B.SC [   ], 	
4. M.SC/MBA [   ], e. PHD [   ], f. others [   ]
5. Marital status: a. Single [   ], b. Married [   ]
	Section B
Ticking once (√) as appropriate for the following in order of degree 
6. Appearance of beans into instant beans powder for the production of selected snacks a. excellent [  ] b. Very good  [  ] c. good  [  ] d. fair  e. [  ] poor 
7. Taste/Flavour of beans into instant beans powder for the production of selected snacks? a. excellent [  ] b. Very good  [  ] c. good  [  ] d. fair  e. [  ] poor
8. Consistency of beans into instant beans powder for the production of selected snacks a. excellent [  ] b. Very good  [  ] c. good  [  ] d. fair  e. [  ] poor
9. Smell/Aroma of beans into instant beans powder for the production of selected snacks a. excellent [  ] b. Very good  [  ] c. good  [  ] d. fair  e. [  ] poor
10. Acceptability for beans into instant beans powder for the production of selected snacks a. Excellent [  ] b. Very good  [  ] c. Good  [  ] d. Fair  e. [  ] Poor 
11. Recommendation of beans into instant beans powder for the production of selected snacks a. Excellent [  ] b. Very good  [  ] c. Good      [  ] d. Fair  e. [  ] Poor 
  


APPENDIX II B
Sensory evaluation of processing beans into instant beans powder for the production of selected snacks. 
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