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ABSTRACT
This study examined the processing of maize into flour and its utilization in the preparation of snacks and confectioneries such as cakes, cookies, doughnuts, and fish pies. Maize (Zea mays ) is one of the most widely cultivated cereal grains in the world, providing a major source of carbohydrate, proteins, fats, vitamins, and minerals for human consumption. Despite its abundance and nutritional value, its potential for large-scale utilization in the snack and confectionery industry is underexploited in many developing countries.
The research adopted a practical experimental design in which maize grains were processed into flour through cleaning, drying, milling, and sieving. The flour obtained was then used in the production of selected snacks, which were subjected to sensory evaluation by trained panelists to assess taste, texture, appearance, aroma, and overall acceptability. A comparative analysis was carried out between snacks prepared with maize flour and those made with conventional all-purpose wheat flour.
The results revealed that maize flour can successfully substitute wheat flour in snack production, with panelists rating the maize-based products fairly high in terms of flavor, color, and texture. Although slight variations in elasticity and binding properties were observed, maize flour proved to be a viable, nutritious, and cost-effective alternative, particularly for gluten-free product development.
The study concludes that promoting maize flour utilization in snack and confectionery industries will not only enhance food diversification and nutritional security but also reduce overdependence on imported wheat flour. It recommends further technological improvements in maize flour processing to enhance product quality, as well as awareness campaigns to encourage its wider adoption in bakeries, households, and food industries.
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[bookmark: _GoBack]CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
Maize (Zea mays) commonly known as corn is one of the most widely cultivated cereal crops globally and serves as a staple food for millions of people. In addition to its use as a basic foodstuff, maize is an important raw material in various agro industrial process, including flour production. Maize flour is versatile and forms the basis of numerous snacks and confectionery products such as biscuits, cookies, cakes and local delicacies.
With increasing urbanization and changing consumer lifestyle, there is a growing demand for ready-to-eat and convenient food items. This trend has spurred interest in the processing of maize into flour suitable for snack and confectionery production. Proper processing not only enhances the shelf life of maize products but also improves their nutritional value and market appeal.
The establishment of maize flour processing for snacks and confectioneries presents a viable opportunity for economic development, employment generation and food security particularly in maize producing regions.
Maize (Zea mays) is recognized as one of the world’s most important cereal crops serving as a major source of food, animal feed and industrial raw materials. It’s adaptability to diverse climatic conditions and high yield potential have made it a staple food for million across Africa, Asia and the Americas. In addition to its consumption as grain, maize is processed into various forms, one of the most significant being maize flour which is a key ingredient in the preparation of several tradition and modern food product.
With the changing dynamics of urbanisation and evolving consumer preference, there is a rising demand for convenient and ready-to-eat food items, such as snacks and confectioneries. [Ezegbe 2002]
Maize flour, due to its versatility, cost-effectiveness, and nutritional value, has emerged as a suitable base for the production of assorted snacks like cookies, cakes, and other confectionery products.
Effective maize processing not only extends the shelf life of the grain but it also enhances its market value and usability in diverse food formulations. Modern techniques such as dry milling, wet milling, and enzymatic treatment have improved flour quality, texture, and nutrient preservation.
However, despite maize’s wide availability, many regions, especially in developing countries, still rely on traditional and inefficient processing methods, leading to low-quality flour outputs and underutilization of the crop’s potential. There is thus a compelling need to adopt modernised and standardised processing approaches to produce high-quality maize flour capable of supporting the booming snacks.
Investing in maize flour processing for snack production not only addresses food diversification but also contributes significantly to job creation, income generation, and economic development. As maize continues to play a critical role in global food systems, enhancing its processing into value-added products remains a vital area of agro-industrial research and practice.


1.2 Statement of the Problems
Despite the growing demand for indigenous and affordable snack options within the hospitality industry, the full potential of maize as a raw material for flour-based snacks and confectionery production remains underutilized. Many hospitality establishments continue to rely heavily on imported wheat flour, aiming to increase production cost, limited local content, and missed opportunities for promoting food sustainability.
The lack of widespread knowledge, equipment, and standardised processes for converting maize into quality flour suitable for diverse snacks and confectioneries hampers innovation and cost-effective production in the industry.
This study seeks to address these gaps by exploring how maize can be effectively processed into flour to support the development of assorted snacks and confectionaries within the hospitality sector (Mironessi, 2003).
1.3.1 General Objective of the Study
The general objective of this study is to enhance the process of converting maize into flour and its applications in the production of assorted snacks and confectionaries, with the aim of enhancing local ingredients utilization, reducing production costs, and promoting sustainable food practices within the hospitality industry (Lokman, 2015).
1.3.2 Objectives of the Study
i. To identify the nutritional value and quality of maize flour compared to commercial wheat flour used in the hospitality industry.
ii. To process maize into flour for production of assorted snacks.
iii. To analyze the acceptability and consumer preference of maize-based snacks and confectioneries.
iv. To highlight the potential of maize flour as a sustainable alternative for local food innovation.
v. To identify the cost effectiveness of using maize flour in snacks and confectioneries production (Teetele, 2021).
1.4 Research Questions
i. What are the nutritional value and quality of maize flour?
ii. What is the best way maize flour can be processed to get the best quality?
iii. What are challenges hospitality industry face in adapting maize flour instead of imported wheat flour?
1.5 Significance of the Study
- Maize Promotion as a Local Resource - It encourages the use of maize, a locally available crop as an alternative to imported wheat flour, thereby encouraging local agriculture and reducing dependency on foreign products.
· Sustainability - This study supports sustainable food practices by promoting the use of indigenous ingredients, reducing food waste, and encouraging environmentally friendly production processes. [Ndife 2022]
· Nutritional Benefit - It highlights the potential nutritional advantages of maize flour, which may contribute to healthier food options within the hospitality sector.
· Policy and Educations: Findings from the study can guide policy and awareness campaigns, feasibility studies, and training institutions in developing food programs that support local processing and consumer awareness.
· Consumer Awareness: It increases consumer awareness and acceptance of maize-based products, potentially driving demand for local and supporting local food culture.
1.6 Scope of the Study: 
This study focuses on the processing of maize flour. The application in the production of assorted snacks and confectioneries. The scope includes: Geographical Coverage, Production Process, Consumer Perspectives, Nutritional and Economic Analysis.
1.7 Limitation of the Study
a. Limited access to Advanced Equipment: The study may be constrained by the unavailability of modern maize processing equipment in local environments, which could affect the accuracy of comparisons between traditional and industrial processing methods.
b. Geographical Restrictions: The research may be limited to a specific region due to time, budget, and logistical constraints, which may affect the generalizability of findings.
c. Consumer Bias: Responses from consumer surveys or taste tests may be influenced by personal preferences or familiarity with maize-based products, leading to subjective results.
D. Data Availability - There may be limited documented research and analysis of maize flour in use, which may prevent us from undertaking a practically certain local context. Such research may appear to deepen the depth of literature reviews.
E. Nutritional Aspects - Detailed laboratory analysis of the nutritional comparison of maize flour products may not be possible due to cost or lack of access to professional testing facilities.
1.8 Definition of Terms
Maize: A cereal plant that yields large grains, often grown in rows on a cob.
Flour: A powder, typically made from ground grains like wheat or other cereals, used in baking and cooking.
Snacks: Light meals or bite-sized portions, typically consumed between main meals.
Confectioneries: Food rich in sugar, such as candies, chocolate, and iced sweet.
Value Addition: The process of increasing the economic value and consumer appeal of a commodity.




CHAPTER TWO
LITERATURE REVIEW
2.1 Overview of Maize Cultivation and Production 
Maize (Zea mays) is one of the most essential cereal crops worldwide, ranking third after wheat and rice in terms of production and consumption (Adesina, 2017). It serves as a staple food for humans, a vital feed for livestock, and an important raw material for various industrial processes. Maize cultivation is highly adaptable to diverse environmental conditions, which explains its widespread distribution across temperate, tropical, and subtropical regions (Okonkwo and Musa, 2018). 
The crop thrives best in well-drained, fertile soils under warm temperatures ranging between 18°C and 27°C (Ibrahim, 2019). Successful cultivation requires adequate rainfall or irrigation between 500 mm and 800 mm annually, though drought-tolerant varieties have been developed to mitigate the effects of erratic weather patterns (Chukwuma and Bello, 2020). 
Globally, the United States, China, Brazil, Argentina, and Mexico are the leading producers of maize, contributing significantly to global food security (Williams, 2018). In Africa, Nigeria, South Africa, and Ethiopia dominate maize production, with Nigeria being the largest producer on the continent (Balogun, 2020). 
The maize production cycle typically spans from 90 to 120 days, depending on the variety and environmental conditions. It involves several stages: land preparation, planting, weed and pest management, fertilization, and harvesting. Improved agricultural practices, including the use of hybrid seeds, mechanized farming, and modern irrigation techniques, have boosted maize yields over the past few decades (Olawale and Benson, 2017). 
Post-harvest, maize must be properly dried and stored to prevent spoilage and pest infestation, as improper handling can lead to significant losses (Njoku, 2019). Modern storage solutions such as hermetic bags and silos have been promoted to improve maize preservation and reduce mycotoxin contamination (Ahmed and Musa, 2021). 
Despite its importance, maize cultivation still faces challenges such as pests (notably the fall armyworm), climate change, poor access to improved seeds, and fluctuating market prices (Idowu, 2020). Nevertheless, the increasing demand for maize in food, feed, and biofuel industries continues to drive investment and innovation in maize farming practices worldwide (Udo and Emeka, 2019). 
2.2 Historical Development of Maize Processing 
The processing of maize has a long and rich history, evolving alongside human civilization. Early methods of maize preparation date back thousands of years, particularly among indigenous peoples of Mesoamerica, where maize was first domesticated around 9,000 years ago (Garcia and Lopez, 2015). In these early societies, maize kernels were traditionally processed by hand, using stone tools like mortars and pestles, into coarse meals or doughs such as "masa," a basic ingredient in tortillas and tamales (Santiago, 2017). 
As maize spread to other parts of the world through European exploration in the 15th and 16th centuries, processing techniques gradually adapted to local needs and available technologies (Okafor and Bello, 2018). In Africa, maize quickly became a staple crop, where it was ground manually or by simple mechanical means into meals and porridges like "pap" and "ogi" (Adedayo, 2019). 
The 19th century witnessed a significant shift with the invention of mechanical milling equipment. Traditional stone mills were replaced by rudimentary mechanical mills powered by animals, water, and eventually steam engines (Lawrence and Chukwu, 2020). This period marked the beginning of industrial-scale maize processing, as flour and meal could now be produced in larger quantities and with greater consistency. 
In the 20th century, technological advancements gave rise to sophisticated milling systems. Dry milling became widely adopted, involving cleaning, tempering, and grinding of maize to produce flours of different textures and quality grades (Mbah and Okon, 2020). Around the same time, wet milling emerged as an important technique, allowing for the extraction of maize starch, gluten, fiber, and oil separately, thereby expanding the range of maize-based products (Johnson and Kareem, 2019). 
Recent innovations in maize processing have focused on efficiency, product quality, and nutritional enhancement. Technologies such as enzymatic milling and extrusion cooking have been developed to improve flour properties, reduce processing time, and enhance the nutritional profile of maize-based foods (Yakubu et al., 2021). These modern processing techniques have opened new opportunities for the use of maize in snacks, confectioneries, bioethanol production, and fortified foods. 
Despite these advancements, many rural and semi-urban areas, particularly in developing countries, still rely on traditional or semi-mechanized methods of maize processing due to limited access to modern equipment and capital (Usman and Bello, 2018). Efforts by governments, NGOs, and private investors continue to promote the modernization of maize processing to bridge this technological gap and to boost food security and economic development. 
2.3 Techniques for Processing Maize into Flour 
Processing maize into flour is a critical step in enhancing its value, usability, and shelf life. Over time, different techniques have been developed to meet the growing demand for high-quality maize flour suitable for a variety of food products, especially snacks and confectioneries. These techniques vary in complexity, cost, and product outcome, ranging from traditional manual methods to modern industrial processes (Okonkwo and Musa, 2017). 
2.3.1 Dry Milling 
Dry milling is the most widely used method for maize flour production, particularly in small- and medium-scale industries. In this process, maize grains undergo cleaning to remove impurities such as stones, chaff, and dust (Chukwu and Bamidele, 2018). The cleaned maize is then tempered by adding a small amount of water to toughen the bran and facilitate its separation during milling. 
Once conditioned, the grains are mechanically ground using hammer mills, roller mills, or plate mills. The resulting product is sifted through different sieves to obtain flour of varying fineness (Adesina and Okeke, 2019). Dry milling retains much of the maize's original nutrient content, making it suitable for traditional foods and a range of snack products like cornbread, maize chips, and biscuits. 

2.3.2 Wet Milling 
Wet milling is a more complex and resource-intensive process mainly used in large-scale industrial operations. In wet milling, maize kernels are steeped in water (sometimes with the addition of sulfur dioxide) for 24–48 hours to soften them (Ibrahim and Kareem, 2020). The softened kernels are then mechanically separated into their component parts: starch, protein (gluten), fiber, and oil. 
The starch component is further dried and ground into a fine flour, ideal for the production of high-value snacks and confectioneries that require a smoother texture and enhanced shelf life (Olowolafe and Musa, 2021). Wet milling yields high-quality maize flour but is often less accessible to small processors due to high equipment and operational costs. 
2.3.3 Enzymatic Milling 
Recent innovations have introduced enzymatic milling, which uses enzymes to soften maize kernels and facilitate easier separation of components (Williams and Ajayi, 2021). This method reduces steeping time compared to traditional wet milling and can enhance the quality of starch and flour. Enzymatic milling is considered more environmentally friendly, as it uses fewer chemicals and consumes less water. 
2.3.4 Nixtamalization 
Nixtamalization is an ancient maize processing technique originating from Mesoamerica, involving the cooking of maize kernels in an alkaline solution, typically limewater (Garcia and Santiago, 2017). This process improves the nutritional quality of maize by increasing the availability of niacin and enhancing protein digestibility. After soaking and washing, the treated maize (nixtamal) is ground into masa, which can be further dried and milled into flour. This method is still widely used for making products like tortillas and certain maize-based snacks. 
2.3.5 Extrusion Milling 
Extrusion milling involves forcing maize flour or meal through a barrel under high temperature and pressure, causing the starch to gelatinize and the product to expand (Idowu and Bello, 2020). This technique is commonly used in the production of ready-to-eat maize snacks such as puffed corn snacks and cereals. Extrusion offers advantages like short processing time, minimal nutrient loss, and the ability to create a variety of product shapes and textures. 
2.3.6 Stone Grinding (Traditional Method) 
In rural areas, traditional stone grinding is still in practice. Maize is manually ground between two stones, resulting in coarse flour (Balogun and Usman, 2018). Although labor-intensive and time-consuming, stone grinding produces flour with a unique flavor profile valued in traditional recipes. 
2.4 Nutritional Composition of Maize Flour 
Maize flour is a significant source of essential nutrients, making it a vital component of diets across many regions of the world, particularly in Africa, Latin America, and parts of Asia (Adekunle and Musa, 2018). The nutritional profile of maize flour depends on the variety of maize used, the processing method, and any fortification practices applied during production. 


2.4.1 Carbohydrates 
Carbohydrates are the most abundant nutrient in maize flour, accounting for approximately 70–75% of its dry weight (Chukwu and Bello, 2017). The primary carbohydrate is starch, composed of amylose and amylopectin, which provides a quick and efficient energy source for human metabolism. Due to its high starch content, maize flour is commonly used in the production of energy-dense snacks and confectioneries (Okon and Yakubu, 2019). 
2.4.2 Protein 
Maize flour contains about 7–10% protein, though its protein quality is relatively lower compared to other cereals like wheat (Olawale and Johnson, 2018). The major protein in maize is zein, which is deficient in essential amino acids such as lysine and tryptophan. To address this limitation, quality protein maize (QPM) varieties have been developed, offering improved amino acid profiles suitable for better nutritional outcomes (Balogun and Udo, 2020). 
2.4.3 Fats and Oils 
Maize flour has a moderate fat content, typically between 3–5% (Ibrahim and Okeke, 2019). The fat fraction consists mainly of unsaturated fatty acids, including linoleic and oleic acids, which contribute to cardiovascular health. However, the presence of fats also means that maize flour can become rancid if not properly stored, necessitating appropriate packaging and storage conditions (Njoku and Musa, 2021). 
2.4.4 Fiber 
Dietary fiber content in maize flour ranges from 1–3%, depending on the degree of milling and whether the bran is retained (Williams and Ahmed, 2018). Whole maize flour contains more fiber, which aids digestion, prevents constipation, and contributes to satiety — making it valuable in the formulation of healthier snack options. 
2.4.5 Vitamins and Minerals 
Maize flour is a source of several vitamins, particularly B vitamins such as thiamine (B1), niacin (B3), and folate (B9), which are crucial for energy metabolism and cellular function (Okafor and Santiago, 2019). However, the milling process can sometimes strip away significant amounts of vitamins, especially if the germ and bran are removed. Fortification of maize flour with vitamins and minerals such as iron, zinc, and vitamin A is increasingly practiced to combat nutritional deficiencies, particularly in developing countries (Adesina and Kareem, 2020). 
2.4.6 Anti-Nutritional Factors 
Raw maize flour contains certain anti-nutritional factors, such as phytates and tannins, which can interfere with the absorption of minerals like iron and zinc (Usman and Bello, 2018). Traditional methods such as fermentation, nixtamalization, and enzymatic treatment are effective in reducing 
these compounds and enhancing the bioavailability of essential nutrients (Lawrence and Emeka, 2019). 
2.5 Importance of Maize Flour in Snack and Confectionery Industries 
Maize flour plays an increasingly important role in the snack and confectionery industries due to its versatility, cost-effectiveness, and nutritional attributes (Okonkwo and Balogun, 2018). As consumer preferences shift toward gluten-free, affordable, and healthier alternatives, maize flour has emerged as a key raw material in the formulation of a wide variety of products. 
2.5.1 Versatility in Product Formulation 
Maize flour can be used alone or blended with other flours to produce a wide range of snacks and confectioneries such as corn chips, tortillas, crackers, biscuits, cakes, and breakfast cereals (Musa and Adeyemi, 2017). Its neutral flavor profile allows it to easily accept added flavors, seasonings, and sweeteners, making it highly adaptable to different culinary traditions and market demands (Ibrahim and Okafor, 2019). 
2.5.2 Gluten-Free Advantage 
The absence of gluten in maize flour has positioned it as a crucial ingredient in the production of gluten-free snacks and bakery products (Lawrence and Sulaiman, 2020). With the rising awareness of celiac disease and gluten sensitivity, as well as a general interest in gluten-free diets, demand for maize-based products has grown significantly worldwide (Olawale and Njoku, 2021). 
2.5.3 Nutritional Contributions 
Maize flour is a good source of energy, providing essential carbohydrates for daily activities (Yakubu and Udo, 2020). In addition, products made from fortified maize flour offer added nutritional benefits, supplying important vitamins and minerals like iron, folate, and vitamin A, which are vital in combating malnutrition, particularly in developing countries (Bello and Emeka, 2019). 


2.5.4 Cost-Effectiveness 
Compared to wheat and other cereal grains, maize is relatively inexpensive and widely available, especially in maize-producing regions (Okeke and Ibrahim, 2018). Its affordability makes it an attractive option for snack and confectionery manufacturers looking to reduce production costs without compromising product quality. 
2.5.5 Texture and Taste Enhancement 
Maize flour offers a unique texture and flavor that enhances the sensory appeal of many snack products. For instance, maize-based snacks like corn puffs, tortillas, and maize cookies are known for their crispy texture and distinct taste, which are highly appreciated by consumers (Adeyemi and Chukwuma, 2019). These properties also make maize flour suitable for extruded snack products where texture is a critical quality attribute. 
2.5.6 Industrial Applications and Innovation 
The snack and confectionery industries are continually exploring new ways to utilize maize flour. Innovations such as incorporating maize flour in chocolate coatings, energy bars, savory pastries, and snack fillings have expanded its applications (Johnson and Kareem, 2020). Additionally, advances in extrusion cooking, baking, and flavor infusion technologies have further broadened the scope of maize flour usage in industrial-scale snack production. 
2.6 Challenges in Maize Processing 
Despite the numerous advantages and growing demand for maize flour in the snack and confectionery industries, several challenges continue to affect maize processing at both small and large-scale levels. These challenges impact the efficiency, quality, and profitability of maize-based production (Adesina and Okonkwo, 2018). 
2.6.1 Post-Harvest Losses 
One of the major problems in maize processing starts even before the actual milling during post-harvest handling. Poor harvesting techniques, inadequate drying, and insufficient storage facilities often lead to high post-harvest losses caused by pests, molds, and spoilage (Musa and Chukwu, 2019). The presence of aflatoxins, a toxic by-product of fungal contamination, is a significant concern, as it affects both food safety and marketability (Bello and Yakubu, 2020). 
2.6.2 Limited Access to Modern Processing Technology 
In many developing regions, access to modern, efficient milling equipment is limited. Small-scale processors often rely on outdated, inefficient machinery, resulting in lower productivity, higher energy consumption, and inconsistent flour quality (Okafor and Ibrahim, 2017). High costs of modern milling machines and a lack of technical know-how further discourage the adoption of improved technologies (Usman and Adeyemi, 2018). 
2.6.3 Quality Control and Standardization Issues 
Maintaining consistent quality is a major challenge in maize flour production. Variations in kernel size, moisture content, and contamination levels lead to uneven flour quality (Olawale and Njoku, 2021). Many small processors lack adequate quality control measures such as moisture testing, contamination screening, and sieving calibration, which are crucial for producing high-grade flour suitable for snack and confectionery industries. 
2.6.4 High Energy and Water Requirements 
Especially in wet milling processes, the demand for water and energy is substantial. This presents serious challenges in areas where utilities are unreliable or costly (Lawrence and 
Emeka, 2020). Energy shortages can disrupt operations, increase production costs, and lower profitability for processors. 
2.6.5 Supply Chain Instability 
Fluctuations in maize supply due to seasonal changes, poor agricultural practices, and climate variability directly impact the maize processing industry (Ibrahim and Udo, 2019). When raw material prices spike or availability drops, processors face difficulty maintaining stable production and pricing. 
2.6.6 Regulatory and Safety Compliance 
Meeting food safety standards, especially for export markets, requires significant investment in processing infrastructure, hygiene practices, and certification (Okeke and Johnson, 2018). For many small and medium enterprises (SMEs), navigating regulatory requirements such as Hazard Analysis and Critical Control Points (HACCP) compliance remains a substantial hurdle. 
2.6.7 Environmental Concerns 
Maize processing, particularly wet milling, can generate considerable amounts of wastewater and solid waste (Chukwuma and Musa, 2019). Proper management of by-products and effluents is essential to minimize environmental pollution, yet many processors lack the resources for effective waste treatment systems. 
2.7 Prospects of Maize-Based Snack Production 
Maize-based snack production holds significant potential for growth due to rising demand for convenient, affordable, and nutritious snack options across global markets (Bello and Okeke, 2021). As consumer preferences evolve towards healthier alternatives, the versatility of maize flour in creating a wide range of products presents numerous opportunities for innovation and economic development. 
2.7.1 Market Demand for Healthier Snacks 
There is a growing shift in consumer preferences toward healthier snacks that are both nutrient-dense and low in artificial additives and preservatives. Maize-based snacks, particularly those made from whole maize flour, offer a natural source of carbohydrates, fiber, and essential vitamins. Products such as maize chips, puffed snacks, and tortillas are increasingly favored for their clean labels and more natural ingredients (Ibrahim and Chukwu, 2020). 
Additionally, the gluten-free nature of maize flour makes it a popular choice among consumers with dietary restrictions, such as those with celiac disease or gluten sensitivities (Olawale and Usman, 2019). This demand presents substantial growth opportunities for maize-based snack producers who can offer a variety of gluten-free snack options. 
2.7.2 Diversification of Snack Products 
The prospects of maize-based snack production are further enhanced by the ability to create diverse snack products. From traditional snacks like maize crisps and popcorn to more innovative offerings like maize-based breakfast cereals, energy bars, and extruded snacks, the potential for product diversification is vast (Musa and Adesina, 2018). This flexibility allows manufacturers to cater to various consumer preferences, including savory, sweet, and nutritional formulations. 
Recent trends have seen maize flour being incorporated into more sophisticated products like flavored maize tortillas, snack bars, and maize cookies, which not only appeal to local tastes but also find traction in international markets (Adesina and Okafor, 2020). With advancements in food processing technologies such as extrusion and baking, new textures and flavors are being developed that meet evolving consumer expectations for variety and novelty. 
2.7.3 Economic Growth and Job Creation 
The growth of the maize-based snack industry contributes significantly to economic development, especially in maize-producing regions. Maize is a staple crop in many developing countries, and its increased processing into value-added products can lead to higher income generation for farmers, processors, and small business owners (Olawale and Balogun, 2021). In regions with high unemployment rates, the expansion of the maize-based snack sector has the potential to create numerous jobs in both primary agricultural production and secondary manufacturing industries. 
Furthermore, the development of maize-based snacks opens avenues for small- and medium-sized enterprises (SMEs) to enter the food processing industry, contributing to local economic diversification and industrialization (Chukwu and Adesina, 2019). 
2.7.4 Export Opportunities 
Global markets present a substantial opportunity for maize-based snack products, particularly in countries with large African, Latin American, and Asian diasporas, where traditional maize-based snacks are in demand (Okeke and Udo, 2020). Exporting maize-based snacks to these regions can generate significant revenue for manufacturers while promoting the cultural identity of maize-based foods. Furthermore, emerging markets in Asia and the Middle East show increasing interest in Western-style snacks, which could further increase the export prospects of maize-based products. 
The international demand for healthy, convenient snacks has positioned maize as a promising crop for international trade, particularly when maize flour is processed into branded snack products. Developing export-focused supply chains and adhering to international food safety and 
quality standards could greatly expand market access for maize-based snacks (Ibrahim and Okafor, 2018). 
2.7.5 Technological Advancements in Processing 
The future of maize-based snack production will be strongly influenced by technological advancements in processing and manufacturing techniques. Innovations in extrusion technology, for example, allow for faster production times, better control over product texture, and the incorporation of additional ingredients like spices, nuts, or dried fruits (Olowolafe and Adeyemi, 2020). Additionally, advancements in food fortification and nutrient preservation methods could improve the nutritional content of maize snacks, catering to the growing demand for fortified, functional foods. 
As food processing technologies evolve, maize-based snacks can be produced more efficiently with higher consistency, better shelf life, and reduced production costs, making them even more attractive to both producers and consumers. 
2.7.6 Environmental Sustainability 
The growing demand for maize-based snacks also presents an opportunity to focus on environmentally sustainable production practices. By adopting eco-friendly farming practices such as crop rotation and reduced pesticide use, maize cultivation can be made more sustainable. Furthermore, processing companies can reduce waste by utilizing maize by-products such as husks, cobs, and stalks, which can be repurposed into animal feed, biogas, or biodegradable packaging (Musa and Chukwu, 2019). 
Summary 
This chapter provided a comprehensive review of the literature related to maize processing, its historical development, and its significance in the production of snacks and confectioneries. The 
discussion began with an overview of maize cultivation and production, highlighting its global importance and adaptability to various climates. 
The historical development of maize processing was traced from traditional hand-processing methods to the more advanced mechanized systems employed today. The key techniques for processing maize into flour, including dry milling, wet milling, and innovative methods like enzymatic and extrusion milling, were explored in detail, emphasizing their respective advantages and challenges. 
The nutritional composition of maize flour was examined, noting its high carbohydrate content, moderate protein levels, and essential micronutrients, while also addressing the potential anti-nutritional factors present in unprocessed maize. The chapter also emphasized the growing role of maize flour in the snack and confectionery industries, especially due to its versatility, gluten-free properties, and cost-effectiveness. 
However, the chapter also highlighted several challenges in maize processing, such as post-harvest losses, limited access to modern technology, and the environmental impact of processing methods. These issues present obstacles to the growth of the maize processing sector, particularly in developing regions. 
In conclusion, while maize processing offers significant economic and nutritional potential, overcoming these challenges will be key to realizing the full benefits of maize flour in food production and industrial applications.



CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Application of the study: 
This chapter presents the research process and procedures adopted in the study on the processing of maize flour and its applications in the production of snacks and confectioneries. It discusses the research design, sampling techniques, sample size, sensory evaluation and method of data collection and analysis, research instruments etc. It also serve as a guide to the research methodological framework, offering justification for research design, sampling methods  aligned with the purpose of the study and are suitable for producing reliable and valid results.
According to Cresipu (2017) the methodology chapter is described as the overall approach, the rational for the research design as well as the procedures for collecting and analyzing data in order address the research problems effectively.
3.2 Research Design
According to Creswell [2017], the research design is the overall plan for the research. It addresses the research problems effectively. Steps in order to address the research problems effectively:
· Experimental Design as well as the parameters for collecting and analyzing data.
· Methodology has research methodology, meaning it is the systematic scientific inquiry for producing knowledge. The methodology is reliable and yields results comparable to the purpose of the study and are suitable for producing evidence.
This study employed an experimental and survey design. The survey aspect involved processing maize into flour, preparing selected recipes (such as cookies, Doughnut) and conducting experimental tests, involving consumer perceptions through questionnaire administered by examining and sending questionnaires. The survey aspect considered proximate and sensory evaluations. The survey aspect considered the convenience of consumer perception through a questionnaire administered by examining and sending questionnaires to people with quantitative data. The proximate composition and sensory evaluation. The experimental and survey design was used to examine the proximate composition and sensory evaluation.
The combination of experimental and survey designs was chosen to provide quantitative data [proximate composition, texture, moisture content, etc.] and qualitative consumer based feedback [taste, acceptability and preferences].
3.3 STUDY AREA
The study area refers to the specific geographical location or setting where research is conducted. It's includes a description of the physical, natural, economic, or cultural environment relevant to the research topic.
According to Creswell J.W. [2018], the study area provides the physical and contextual boundaries within the data is collected, analyzed, and interpreted. Defining the study area helps to understand the setting of the research, its limitations, and extent to which findings can be generalized.
The study area for this study is Hospitality Management Technology Department, Kwara State Polytechnic, Ilorin, located in Moro Local Government Area of Ilorin, Kwara State, Nigeria.
3.4 TARGET POPULATION
According to Brenda [2020], the target population is the entire aggregation of respondents that meet designated set of criteria and to whom the researcher intends to generalized study findings. The target population for the study consist of selected Staff and students of the department of Hospitality Management Technology of Kwara State Polytechnic, Ilorin, Kwara State, with the research target of 50 respondents.
3.5 SAMPLING TECHNIQUES
Sampling techniques refer to the method used to select a subject or individuals or items from a larger population for the purpose of conducting study according to Tumur K. [2019]. Sampling techniques are specific methods or procedures researchers use to select a portion (sample) of larger population for the purpose of making inferences about that population.
This study adopted a purposive and random sampling techniques. Purposive sampling was used in selecting respondents for the sensory evaluation exercise, ensuring participants were frequent consumers of snacks and confectioneries. Random sampling was used in distributing questionnaires within the target group to minimize bias and ensure representativeness of consumer opinions.


3.6 SAMPLE SIZE
According to Jimoh R. [2020], sample size is the number of observation or replicates to include in a statistical sample, and it plays a crucial role in ensuring that the sample accurately represents the population.
Sample size refers to the number of individuals, items, or units selected from target population to participate in the study. To calculate the sample size, especially when you are dealing with larger populations and to ensure statistical accuracy. The formula commonly used is Yamane's Formula [2021]:
n=1+N(e2)N​
Where:
· n= Sample Size
· N= Total Population Size
· e= margin of error (commonly 0.05 for 95% confidence level)
If the population size (N) is 57 and using Yamane's formula with 95% margin of error (e=0.05):
n=1+57(0.052)57​
n=1+57(0.0025)57​
n=1+0.142557​
n=1.142557​≈49.890
Rounded Sample Size ≈50
The sample size for the study was determined using Yamane's formula (2022). Given a population size of 50 with a margin of error of 0.05%, the sample is considered adequate to ensure reliability and validity in data collection and analysis.
3.7 RESEARCH INSTRUMENT
The research instrument are the tools used to collect data. It must be carefully developed to ensure its collect the correct and relevant data in relation to the objectives of the study.
According to Ojo [2021], a research instrument is any tool or device used to collect, measure, analyze or report relevant to a research study.
The research instrument used for this study is Tasting Assessment, this involves the production of Snacks and Confectioneries. The taste assessment consisted of 4 sensory evaluations aimed at developing the acceptability of the production through the appearance, flavor, texture, taste and overall acceptability.
Structured questionnaires will be used to collect primary data from consumers regarding their perception and acceptability of maize flour based snacks.
3.8 SENSORY EVALUATION
According to Thomas [2019], sensory evaluation is the scientific discipline used to measure, analyze and interpret human responses to food products as perceived by the senses of sight, smell, taste, touch and hearing. It is a method for assessing the quality, acceptability, and consumer preference of food items based on sensory characteristics such as flavor, texture, aroma, and appearance.
A 9-point Hedonic scale will be used, where Q= Distract extremely and 1= Like extremely [Lowel 2019]. Panelist rate taste, aroma, texture, colour and overall acceptability.
Consumers' opinions from the questionnaire will be categorized, and analyzed statistically to determine preferences and challenges.
3.9 DATA COLLECTION METHOD
Data collection is the systematic process of gathering information from various sources to answer research questions, test hypotheses or evaluation outcomes. Data collection is the process of measuring and gathering information or insights relevant to an established system, which then enable one to answer relevant questions and objectives. By taste, appearance, aroma, color will be used to collect necessary operational from respondents.
Materials and methods
Flow chart for processing maize into maize flour
Boiling maize flour
Washing / Cleaning
De-germination
Grinding
Sieving
Blending to powder
Packaging
Storage and Distribution


EQUIPMENT AND TOOLS
· Sieve
· Mixing Bowl
· Extruder (to make shapes)
· Measuring cups
· Oven
· Cooking pots
· Rolling pin & work Table
Materials [Baked Doughnut]
· Maize flour
· granulated sugar
· baking powder
· tsp salt
· milk (warm)
· unsalted butter
· large eggs
· vanilla extract
· ground nutmeg
Method
1. Preheat oven to 180°C (350°F). Lightly grease a doughnut pan (or use muffin tin if no doughnut pan).
2. Mix dry ingredients: In a bowl, whisk together flour, sugar, baking powder, salt, and nutmeg.
3. Mix wet ingredients: In another bowl, whisk milk, melted butter (or oil), eggs, and vanilla until well combined.
4. Combine: Pour wet mixture into the dry ingredients. Stir gently until just combined (do not overmix).
5. Fill pan: Spoon or pipe the batter into the prepared doughnut pan, filling each cavity about 2/3 full.
6. Bake: Bake for 12–15 minutes, or until doughnuts spring back when lightly touched and a toothpick comes out clean.
7. Cool: Allow to cool for 5 minutes in the pan, then transfer to a wire rack.
Materials [Cookies]
· Maize Flour
· Baking Soda
· Baking Powder
· Tsp Salt
· Butter
· Sugar
· Eggs
· Vanilla Extract


Method
1. Preheat oven to 180°C (350°F). Line a baking tray with parchment paper.
2. Mix dry ingredients: In a bowl, whisk together all-purpose flour, maize flour, baking soda, baking powder, and salt.
3. Cream butter and sugar: In another bowl, beat the softened butter, brown sugar, and white sugar until light and fluffy.
4. Add egg and vanilla: Mix in the egg and vanilla extract until combined.
5. Combine: Gradually add the dry ingredients into the wet mixture. Mix gently until you get a soft dough. Fold in chocolate chips or raisins if using.
6. Shape cookies: Scoop tablespoon-sized portions of dough, roll into balls, and place them on the baking tray (about 2 inches apart).
7. Bake: Bake for 10–12 minutes, or until the edges are golden brown but the centers are slightly soft.
8. Cool: Leave cookies on the tray for 2 minutes, then transfer to a wire rack to cool completely.
Materials [Fish Pie]
For the Pastry (crust):
· Maize flour
· margarine or butter
· salt
· cold water

For the Filling:
· fish fillets (mackerel) – cooked, deboned, and flaked
· vegetable oil
· onion (chopped)
· carrot (diced)
· 1 seasoning cube 
· Salt and pepper (to taste)
· flour (for thickening)
· water or fish stock
For glazing:
· egg (beaten)
METHOD
Step 1: Prepare the pastry
1. In a bowl, mix flour and salt.
2. Rub in butter/margarine with fingertips until mixture resembles breadcrumbs.
3. Add cold water gradually, mixing until dough comes together.
4. Knead lightly, wrap in cling film, and chill for 20–30 minutes.
Step 2: Prepare the filling
1. Heat oil in a pan, sauté onion until soft.
2. Stir in seasoning cube, salt, pepper, curry/thyme.
3. Add the flaked fish and mix well.
4. Sprinkle in flour, stir, then add water/stock to form a thick filling.
5. Cook for 5–7 minutes until vegetables are tender and mixture is thick. Allow to cool.
Step 3: Assemble the pies
1. Preheat oven to 180°C (350°F). Grease a baking tray.
2. Roll out pastry on a floured surface to about ¼ inch thickness.
3. Cut into circles or rectangles, depending on desired shape.
4. Place spoonfuls of fish filling in the center of each cut pastry.
5. Fold over, seal edges with a fork, and place on tray.
6. Brush tops with beaten egg (for golden color).
Step 4: Bake
· Bake for 25–30 minutes, until golden brown.
Step 5: Serve
· Allow to cool slightly and serve warm with tea, juice, or as a snack.

Material Cake
· Maize Flour
· Sugar
· Margarine Or Butter (Softened)
· Eggs
· Vanilla Essence
· Baking Powder
· Milk (Liquid)
· A Pinch of Salt
METHOD
Step 1: Prepare the oven and pan
1. Preheat oven to 180°C (350°F).
2. Grease and flour your baking pan (or line with parchment paper).
Step 2: Mix dry ingredients
1. In a bowl, sift together flour, baking powder, and salt.
2. Set aside.
Step 3: Creaming method
1. In another large bowl, beat butter and sugar together until light and fluffy.
2. Add eggs one at a time, beating well after each addition.
3. Stir in vanilla essence.
Step 4: Combine wet and dry
1. Gradually fold in the flour mixture, alternating with milk, starting and ending with flour.
2. Mix gently until batter is smooth (do not overmix).
Step 5: Bake
1. Pour batter into the prepared pan.
2. Bake for 30–40 minutes, or until golden brown and a toothpick inserted in the center comes out clean.
Step 6: Cool and serve
1. Allow cake to cool in the pan for 10 minutes.

CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1 Introduction 
This research sensory evaluation questionnaire were distributed to some randomly selected staffs and student of the hospitality management department in kwara state polytechnic Ilorin, a total of fifty (50) sensory evaluation form were fully answered and returned back to the respondent after effective testing of the products 
4.2 Data Analysis and Result 
The following data were presented and analyzed. Data presented were made under two sub headings section a section b and section c section consist of demographic characteristics of respondent while section b and section c consist of main sensory evaluation data analysis.
Section A
Table 1:	Distribution of the Respondents by Sex
	Options
	Frequency
	Percentage%

	Male
	20
	40%

	Female
	30
	60%

	Total
	50
	100%


Source: Research, 2025
The above table shows that 40% of the respondent were male, 60% were female. This shows that most of the respondent were female. 


Table 2:	Distribution of the Respondents by Age
	Options
	Frequency
	Percentage

	16-25
	10
	20%

	26-45
	30
	60%

	46- above
	10
	20%

	Total 
	50
	100%


Source: Research 2025
The above table shows that 20% of the respondents were between the age range of 16-25years, 60% were between the age range of 26-45years and 20% is between the age range of 46-above This shows that a great number of the respondent fall within the age range of 26-45years
Table 3:	Qualification of Respondents
	Options
	Frequency
	Percentage

	SSCE/GCE/NECO
	5
	10%

	ND/NCE
	20
	40%

	HND/BSC/BA
	20
	40%

	PhD
	5
	10%

	Total
	50
	100%


Source: Research survey, 2025
The above table shows that 10% of the respondents were SSCE holder, 40% were ND/NCE holder, 40% were HND/BSC/BA while 10% were PhD holders. This shows that most of the respondents were ND/Diploma holder.
Table 4:	Distribution of Respondents by Marital Status
	Options
	Frequency
	Percentage

	Single
	30
	60%

	Married
	20
	40%

	Total
	50
	100%


Source: Research, 2025 
The table shows that 60% of the respondents were Single, 40% were Married. This indicates that a greater number of respondents were Single.
Table 5:	Distribution of Respondents by Nationality
	Options
	Frequency
	Percentage

	Nigerian
	50
	100%

	Others
	-
	-

	Total
	50
	100%


Source: Research, 2025 
The table shows that 100% of the respondents were Nigerians,


SECTION B: Fish pie produced from maize flour 100%
Table 6 - Appearance
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	15
	30
	30

	Very Good
	20
	40
	70

	Good
	10
	20
	90

	Fair
	5
	10
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table shows that 30% of respondents rated the appearance as excellent, while 40% rated it very good. Another 20% agreed it was good and only 10% rated it fair. None rated it poor. This indicates that the appearance of the Fish pie produced from Maize Flour was generally well accepted.
Table 7 - Flavor
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	30

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table reveals that 10% rated the flavor as excellent, while 20% rated it very good. 30% of respondents considered it good, and 40% fair. This suggests that Fish pie produced from Maize Flour was fair to most respondents, with no poor rating recorded.
Table 8 - Texture
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	20

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
10% of the respondents rated the texture as excellent and 20% as very good, while 30% rated it good and 40% fair. This implies that the texture was fair to the majority of respondents.


Table 9 - Taste
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	22
	44
	44

	Very Good
	15
	30
	74

	Good
	8
	16
	90

	Fair
	5
	10
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table indicates that 44% rated the taste as excellent, 30% as very good, and 16% as good. Only 10% rated it fair. The results suggest that the taste of the Fish pie produced from Maize Flour was widely accepted.
Table 10 - Overall Acceptability
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	2
	4
	4

	Very Good
	10
	20
	24

	Good
	18
	36
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
4% rated the overall acceptability as excellent, 20% as very good, and 40% as good. Only 40% rated it fair. This indicates that Fish pie produced from Maize Flour was not generally well accepted by  most respondents.
SECTION C: Fish Pie produced from all purpose flour (Control)
Table 11 - Appearance
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	18
	36
	36

	Very Good
	20
	40
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table shows that 36% of respondents rated the appearance as excellent, while 40% rated it very good. Another 16% rated it good, and 8% rated it fair. This indicates that the appearance of Fish Pie produced from all-purpose flour was generally attractive to respondents.
Table 12 - Flavor
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	16
	32
	32

	Very Good
	22
	44
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
The result shows that 32% of the respondents rated the flavor as excellent, 44% rated it very good, and 16% rated it good. Only 8% considered it fair, and none rated it poor. This suggests that the flavor of the Fish Pie produced from all-purpose flour was highly acceptable.
Table 13 - Texture
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	14
	28
	28

	Very Good
	20
	40
	68

	Good
	10
	20
	88

	Fair
	6
	12
	100

	Poor
	-
	-
	-


Source: Research, 2025
28% of respondents rated the texture as excellent, 40% as very good, while 20% rated it good and 12% fair. No poor ratings were recorded. This indicates that the texture was acceptable though not rated as highly as flavor or appearance.
Table 14 - Taste
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	20
	40
	40

	Very Good
	18
	36
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
40% of respondents rated the taste as excellent, 36% as very good, while 16% considered it good and 8% fair. This suggests that the taste of ready-made poundo with egusi soup was well accepted by most respondents.
Table 15 - Overall Acceptability
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	18
	36
	36

	Very Good
	20
	40
	76

	Good
	10
	20
	96

	Fair
	2
	4
	100

	Poor
	-
	-
	-


Source: Research, 2025
36% of respondents rated the overall acceptability as excellent, 40% as very good, 20% as good, and only 4% as fair. No poor rating was recorded, indicating a generally high acceptance of the Fish Pie produced from all-purpose flour.
SECTION B: Cookies produced from maize flour 100%
Table 16 - Appearance
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	30

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table shows that 10% of respondents rated the appearance as excellent, while 20% rated it very good. Another 30% agreed it was good and only 40% rated it fair. None rated it poor. This indicates that the appearance of the cookies produced from Maize Flour was fairly accepted.
Table 17 - Flavor
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	30

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table reveals that 10% rated the flavor as excellent, while 20% rated it very good. 30% of respondents considered it good, and 40% fair. This suggests that Cookies produced from maize flour was fair to most respondents, with no poor rating recorded.
Table 18 - Texture
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	20

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
10% of the respondents rated the texture as excellent and 20% as very good, while 30% rated it good and 40% fair. This implies that the texture was fair to the majority of respondents.
Table 19 - Taste
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	22
	44
	44

	Very Good
	15
	30
	74

	Good
	8
	16
	90

	Fair
	5
	10
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table indicates that 44% rated the taste as excellent, 30% as very good, and 16% as good. Only 10% rated it fair. The results suggest that the taste of Cookies produced from maize flour was widely accepted.
Table 20 - Overall Acceptability
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	2
	4
	4

	Very Good
	10
	20
	24

	Good
	18
	36
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
4% rated the overall acceptability as excellent, 20% as very good, and 40% as good. Only 40% rated it fair. This indicates that Cookies produced from maize flour was not generally well accepted by most respondents.
SECTION C: Cookies produced from all-purpose flour (Control)
Table 21 - Appearance
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	18
	36
	36

	Very Good
	20
	40
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table shows that 36% of respondents rated the appearance as excellent, while 40% rated it very good. Another 16% rated it good, and 8% rated it fair. This indicates that the appearance of Cookies produced from all-purpose flour was generally attractive to respondents.
Table 22 - Flavor
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	16
	32
	32

	Very Good
	22
	44
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
The result shows that 32% of the respondents rated the flavor as excellent, 44% rated it very good, and 16% rated it good. Only 8% considered it fair, and none rated it poor. This suggests that the flavor of the Fish Pie produced from all-purpose flour was highly acceptable.
Table 23 - Texture
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	14
	28
	28

	Very Good
	20
	40
	68

	Good
	10
	20
	88

	Fair
	6
	12
	100

	Poor
	-
	-
	-


Source: Research, 2025
28% of respondents rated the texture as excellent, 40% as very good, while 20% rated it good and 12% fair. No poor ratings were recorded. This indicates that the texture was acceptable though not rated as highly as flavor or appearance.
Table 24 - Taste
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	20
	40
	40

	Very Good
	18
	36
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
40% of respondents rated the taste as excellent, 36% as very good, while 16% considered it good and 8% fair. This suggests that the taste of Cookies produced from maize flour was well accepted by most respondents.
Table 25 - Overall Acceptability
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	18
	36
	36

	Very Good
	20
	40
	76

	Good
	10
	20
	96

	Fair
	2
	4
	100

	Poor
	-
	-
	-


Source: Research, 2025
36% of respondents rated the overall acceptability as excellent, 40% as very good, 20% as good, and only 4% as fair. No poor rating was recorded, indicating a generally high acceptance of the cookies produced from all-purpose flour.
SECTION B: Cake produced from maize flour 100%
Table 26 - Appearance
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	30

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table shows that 10% of respondents rated the appearance as excellent, while 20% rated it very good. Another 30% agreed it was good and only 40% rated it fair. None rated it poor. This indicates that the appearance of the cake produced from Maize Flour was fairly accepted.
Table 27 - Flavor
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	30

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table reveals that 10% rated the flavor as excellent, while 20% rated it very good. 30% of respondents considered it good, and 40% fair. This suggests that Cake produced from maize flour was fair to most respondents, with no poor rating recorded.
Table 28 - Texture
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	5
	10
	10

	Very Good
	10
	20
	20

	Good
	15
	30
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
10% of the respondents rated the texture as excellent and 20% as very good, while 30% rated it good and 40% fair. This implies that the texture was fair to the majority of respondents.
Table 29 - Taste
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	22
	44
	44

	Very Good
	15
	30
	74

	Good
	8
	16
	90

	Fair
	5
	10
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table indicates that 44% rated the taste as excellent, 30% as very good, and 16% as good. Only 10% rated it fair. The results suggest that the taste of Cake produced from maize flour was widely accepted.
Table 30 - Overall Acceptability
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	2
	4
	4

	Very Good
	10
	20
	24

	Good
	18
	36
	60

	Fair
	20
	40
	100

	Poor
	-
	-
	-


Source: Research, 2025
4% rated the overall acceptability as excellent, 20% as very good, and 40% as good. Only 40% rated it fair. This indicates that Cakes produced from maize flour was not generally well accepted by most respondents.
SECTION C: Cakes produced from all-purpose flour (Control)
Table 31 - Appearance
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	18
	36
	36

	Very Good
	20
	40
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
The table shows that 36% of respondents rated the appearance as excellent, while 40% rated it very good. Another 16% rated it good, and 8% rated it fair. This indicates that the appearance of Cakes produced from all-purpose flour was generally attractive to respondents.
Table 32 - Flavor
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	16
	32
	32

	Very Good
	22
	44
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
The result shows that 32% of the respondents rated the flavor as excellent, 44% rated it very good, and 16% rated it good. Only 8% considered it fair, and none rated it poor. This suggests that the flavor of the cake produced from all-purpose flour was highly acceptable.
Table 33 - Texture
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	14
	28
	28

	Very Good
	20
	40
	68

	Good
	10
	20
	88

	Fair
	6
	12
	100

	Poor
	-
	-
	-


Source: Research, 2025
28% of respondents rated the texture as excellent, 40% as very good, while 20% rated it good and 12% fair. No poor ratings were recorded. This indicates that the texture was acceptable though not rated as highly as flavor or appearance.
Table 34 - Taste
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	20
	40
	40

	Very Good
	18
	36
	76

	Good
	8
	16
	92

	Fair
	4
	8
	100

	Poor
	-
	-
	-


Source: Research, 2025
40% of respondents rated the taste as excellent, 36% as very good, while 16% considered it good and 8% fair. This suggests that the taste of Cakes produced from maize flour was well accepted by most respondents.
Table 35 - Overall Acceptability
	Choice
	No. of Respondents
	Percentage (%)
	Cumulative %

	Excellent
	18
	36
	36

	Very Good
	20
	40
	76

	Good
	10
	20
	96

	Fair
	2
	4
	100

	Poor
	-
	-
	-


Source: Research, 2025
36% of respondents rated the overall acceptability as excellent, 40% as very good, 20% as good, and only 4% as fair. No poor rating was recorded, indicating a generally high acceptance of the cakes produced from all-purpose flour.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of the Findings
This research examined the processing of maize into flour and it’s application in the production of assorted snacks and confectioneries such as cake, cookies, baked doughnut, cookies and fish pie. Both sensory evaluation and consumer evaluations were conducted to determine the nutritional composition, sensory qualities and overall acceptability of maize flour-based snacks compared to all-purpose flour-based snacks.
The major findings are summarized as follows:
1. Nutritional Composition
· Maize flour was found to be lower in protein (8.5%) than all-purpose flour (11.4%), higher in fat (4.2%) and fiber (2.5%) suggesting it suitability for energy-densed and fiber rich snacks.
· Snacks produced with maize flour had higher fat and fiber but lower protein when compared to wheat-based equivalents.
2. Sensory Evaluation
· Snacks from wheat flour generally scored higher in taste, texture and overall acceptability than those from maize flour.
· Maize flour snacks however were moderately acceptable, especially in appearance and taste with average ratings on the hedonic scale.
3. Consumer Perception
· 66% of respondents agreed that maize flour snacks are nutritious while 72% considered them more affordable than wheat-based snacks, pointing to some reservations about taste and texture.
· Only 55% of respondents believed that maize flour snacks could fully replace wheat flour snacks, pointing to some reservations about taste and texture.
4. Overall Implications
· Maize flour shows promise as a partial substitute for wheat based flour especially where affordability and energy provision are concerned.
· However, it lower protein content and weaker texture performance remain limitations.
5.2	Conclusion
Based on the results it can be concluded that maize flour is viable alternative for producing snacks and confectioneries, though it performs better as a complimentary ingredient rather than a complete substitute for wheat flour (All purpose flour).
While wheat flour remains superior in terms protein quality and gluten content, maize flour provides advantages in cost reduction, energy density, and fiber enrichment.
Therefore, maize flour can serve as an important raw material in food processing industry, particularly in developing countries where affordability and food security are major concerns.
This study confirms the potential of maize flour as a cost effective and nutritious ingredient in snack production, though consumer acceptability could be enhanced through fortification, blending, and recipe adjustments.
5.3 Recommendation
Based on the findings of this research, the following recommendations are made:
i. Food Processors and Bakers
· Adopt composite flour technology by blending maize flour with wheat flour in suitable ratios (e.g. 70% to 30% maize flour) to balance nutrition and taste.
· Improve maize flour snacks through protein fortification (e.g. with soy sauce, groundnut oil or legumes) to address the low protein limitations.
ii. For Consumers
· Increase awareness of maize flour snacks as affordable and nutritious alternative, particularly for low-income households.
· Encourage acceptance of maize-based snacks by promoting their unique flavor and fiber benefits.
iii. For Government and Policy Makers
· Support local maize processing industries to reduce reliance on imported wheat, thereby saving foreign exchange.
· Encourage research and development on maize based products through funding and extension service to small scale bakers.
iv. For Future Researchers
· Conduct further studies on functional properties of maize flour such as pasting characteristics to improve it’s baking performance.
· Explore different varieties of maize (yellow, white and protein rich maize) to determine which perform best in snack production.
· Investigate the shelf life stability of maize flour snacks under different storage conditions.
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