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Abstract
This study investigates the use of locally grown wheat (Triticum aestium) in producing common Nigerian snacks puff puff, bread, and cookies as a strategy to boost food security, support local farmers, and improve nutrition. With Nigeria’s heavy dependences on imported wheat raising economic and food security concerns, the research compares the baking quality and nutritional value of local wheat flour to commercial alternative. Core objectives include assessing taste, texture, nutritional content, and consumer preferences. Finding show that local what wheat enhance the fiber and micron nutrient content of snacks, making them healthier. Embracing local wheat could also cut import cost, generate jobs, and promotes sustainable farming. This study underscores the value of local sourcing in the snack industry, calling for innovation that benefits both public health and the local economy.


CHAPTER ONE
1.1 	INTRODUCTION
Wheat (Triticum aestivum) stands as a cornerstone crop in global food systems, renowned for its adaptability, rich nutritional profile, and broad culinary versatility (Oladipo et al., 2022). As one of the most widely cultivated cereals, it plays a critical role in ensuring food security worldwide. Rich in complex carbohydrates, moderate-quality protein, and essential micronutrients such as B vitamins, iron, and dietary fiber, wheat is integral to the human diet. The increasing interest in leveraging locally grown wheat for food production is rooted in the quest to reduce dependency on expensive wheat imports, foster agricultural sustainability, and enhance national food self-sufficiency.This study examines the utilization of local wheat in the formulation of assorted snack products namely puff puff, cookies, and bread. These snacks are cultural staples with widespread consumption due to their taste, convenience, and affordability. Traditionally, these products are made using refined wheat flour, often imported and costly. However, as the food industry pivots toward healthier alternatives and locally sourced inputs, there is an urgent need to explore the potential of locally produced wheat flour in meeting quality expectations while maximizing nutritional value.
The integration of local wheat in snack production offers a triple bottom line of economic, nutritional, and technological benefits. Economically, it strengthens local agribusiness, supports rural livelihoods, and shields the food sector from foreign exchange volatility linked to imported flour. Nutritionally, whole wheat flour derived from local grains offers a superior profilehigh in dietary fiber, minerals, and antioxidants (Sharma et al., 2021). This translates into snack products that are more wholesome and beneficial for health-conscious consumers.However, the functional characteristics of local wheatparticularly its gluten strength and dough performance pose some challenges. Products like puff puff require elastic, extensible dough that can trap air during frying, while cookies demand a more brittle dough with less gluten development. These differences in gluten content and structural integrity necessitate tailored processing techniques, such as flour blending, recipe adjustments, or enzymatic treatments to optimize performance and maintain consumer appeal (FAO, 2020).
For puff puff, achieving the desired puffiness, chew, and fermentation quality with local wheat may involve adjusting fermentation time, hydration ratios, and leavening agents. Cookies, in contrast, are more forgiving of lower-gluten flours, making them an ideal candidate for 100% local wheat use. Bread, however, may require the most technical tweaking, as its structural expectations hinge heavily on robust gluten networks. Innovations in ingredient functionality and baking parameters are key to adapting local wheat varieties for these diverse applications (Borrill et al., 2019).The successful integration of local wheat in puff puff, bread, and cookie production holds promise not only for the nutritional upliftment of snack foods but also for driving agro-industrial development and consumer education on healthy eating. This research aims to assess the feasibility, quality attributes, and consumer acceptance of snacks made with local wheat flour, while highlighting the challenges and opportunities it presents for future food system resilience.
1.2 	BACKGROUND TO THE STUDY
Wheat (Triticum aestivum) is one of the oldest cultivated crops, dating back to ancient civilizations in the Fertile Crescent around 10,000 years ago. As one of the first domesticated grains, wheat played a crucial role in the establishment of agrarian societies, enabling the transition from nomadic lifestyles to settled farming communities. Its adaptability and ability to thrive in various climates contributed to its widespread cultivation, both globally and within local contexts. The early cultivation of wheat primarily involved wild einkorn and emmer wheat, which were gradually selected for desirable traits such as higher yields, better resistance to environmental stresses, and improved nutritional qualities. Over centuries, wheat spread to different regions, including Europe, Asia, and North Africa, driven by trade, migration, and agricultural expansion (Sharma et al., 2021).The expansion of wheat farming throughout history was facilitated by improvements in agricultural techniques, including crop rotation, irrigation, and selective breeding. With the advent of modern farming practices, wheat became a staple food for civilizations such as the ancient Egyptians, Romans, and Chinese, who developed innovative milling and baking techniques to transform wheat into bread, one of the most widely consumed foods in human history. The cultivation of wheat evolved significantly with the Industrial Revolution, leading to mechanized farming, improved milling processes, and enhanced storage capabilities. These advancements enabled mass production and distribution, further cementing wheat’s status as a global staple (FAO, 2020).
During the 20th century, wheat production experienced a major transformation due to the Green Revolution, a period characterized by scientific and technological advancements aimed at increasing food production to combat global hunger. The development of high-yielding wheat varieties, combined with the use of chemical fertilizers, pesticides, and irrigation systems, significantly boosted wheat output in countries like India, Mexico, and the United States. The Green Revolution not only improved food security but also contributed to economic growth in many developing nations. However, concerns about environmental sustainability and soil degradation have led to ongoing efforts to promote sustainable farming practices that balance productivity with ecological responsibility (Borrill et al., 2019). In contemporary times, wheat remains a cornerstone of global food security, providing essential nutrients and serving as a primary source of carbohydrates for many populations. Various wheat species, including durum wheat (Triticum durum), are used to produce diverse food products such as bread, pasta, and cereals. The economic significance of wheat extends beyond its role in food production, as it is a key commodity in international trade and contributes significantly to the agricultural economies of major wheat-producing nations, including China, India, Russia, the United States, and Canada. Advances in biotechnology and plant breeding have led to the development of genetically improved wheat varieties that are resistant to pests, diseases, and extreme weather conditions, ensuring a stable food supply for the future (Asseng et al., 2015).
Despite its global importance, wheat production faces several challenges, including climate change, soil degradation, and pest infestations. Rising temperatures and unpredictable weather patterns threaten yields, prompting scientists and farmers to adopt drought-resistant and heat-tolerant wheat varieties. Additionally, wheat diseases such as rust, fusarium head blight, and powdery mildew can devastate crops, leading to significant economic losses. Another pressing challenge is the increasing demand for sustainable farming practices. Intensive wheat farming, characterized by excessive pesticide use and soil depletion, raises concerns about environmental sustainability. Consequently, modern agricultural research emphasizes precision farming, conservation tillage, and organic wheat cultivation to balance productivity with ecological responsibility (Sharma et al., 2021).Scientific advancements and technological innovations play a critical role in shaping the future of wheat cultivation. Genetic modification, genome editing (e.g., CRISPR technology), and molecular breeding offer promising solutions for improving wheat traits, including resistance to pests, higher yields, and enhanced nutritional profiles. Additionally, digital farming tools, such as remote sensing and artificial intelligence, are revolutionizing wheat management by optimizing irrigation, fertilizer application, and pest control. Research collaborations between governments, agricultural organizations, and biotech firms are driving efforts to create climate-resilient wheat varieties. Sustainable farming techniques, such as agroforestry and intercropping, are also gaining attention as viable strategies to enhance soil fertility and biodiversity while maintaining high wheat production levels (Borrill et al., 2019).
As the demand for wheat continues to rise due to population growth and changing dietary preferences, the agricultural sector must find ways to enhance productivity without compromising environmental sustainability. Efforts to reduce post-harvest losses, improve storage facilities, and develop wheat varieties with longer shelf life are critical to ensuring a steady global wheat supply. Moreover, policies that support sustainable agricultural practices, provide financial incentives for farmers adopting eco-friendly methods, and encourage research in climate-resilient crops are essential for the future of wheat farming.Wheat has played a pivotal role in human civilization for millennia, serving as a fundamental food source and a key economic driver. While it faces modern agricultural challenges, ongoing scientific advancements and sustainable farming practices are ensuring its continued importance in global food security. By embracing innovative technologies and environmentally friendly approaches, wheat cultivation can remain productive and resilient, supporting both present and future generations. With the increasing interest in local food production and consumption, utilizing locally sourced wheat can significantly impact food security and economic sustainability in Nigeria (Agbede & Owolabi, 2023). The shift toward local wheat production and utilization is driven by the growing demand for cost-effective, nutritionally superior, and environmentally sustainable food options. The reliance on imported wheat has posed challenges, including fluctuating foreign exchange rates, supply chain disruptions, and increasing production costs for the bakery and confectionery industries. By encouraging the integration of local wheat in snack production, the food sector can promote dietary diversity, support local economies, and enhance agricultural sustainability.
Wheat (Triticum aestivum) plays a vital role in global food production and is a key ingredient in various baked and fried snacks. However, in Nigeria and many other African countries, a significant portion of the wheat used in food processing is imported, leading to high costs and dependency on external markets. The utilization of locally grown wheat in snack production, particularly in popular snacks like puff puff and cookies, presents an opportunity to reduce import dependency and enhance food self-sufficiency. Puff puff, a deep-fried dough snack, and cookies, a baked confectionery product, are widely consumed across different demographics due to their appealing taste, texture, and convenience. Traditionally, these snacks are made with refined wheat flour, which is highly processed and often lacks essential nutrients found in whole wheat. Incorporating local wheat, especially whole wheat flour, into these products offers several advantages, including improved nutritional value,      cost efficiency, and a reduction in food waste through the use of whole grain components. Local wheat flour is rich in essential macronutrients and micronutrients, making it a beneficial ingredient for snack production. It contains complex carbohydrates that provide sustained energy, proteins essential for muscle repair and growth, and dietary fiber that aids digestion and promotes gut health (Sharma et al., 2021). Compared to refined wheat flour, whole wheat flour retains essential nutrients such as B vitamins, iron, zinc, and magnesium, which are often lost during the refining process. The presence of these nutrients enhances the overall health benefits of snacks made from local wheat flour. Additionally, whole wheat flour has been associated with a lower glycemic index, which can help regulate blood sugar levels and reduce the risk of diabetes when incorporated into daily diets.
The functional properties of local wheat flour play a crucial role in determining the texture, flavor, and shelf life of snacks such as puff puff and cookies. One of the primary challenges of using local wheat is its gluten content, which influences dough elasticity and texture. Gluten is a protein that provides structure and chewiness to baked goods, and variations in gluten strength among different wheat varieties can affect the final product's quality. For puff puff, achieving the characteristic airy and soft texture requires a balance between gluten development and fermentation. Local wheat varieties with lower gluten strength may require recipe modifications, such as blending with higher-gluten flours or adjusting fermentation times, to optimize dough consistency and texture. In cookie production, the role of gluten is different compared to puff puff. Cookies require less gluten development to maintain a tender and crumbly texture. This makes local wheat an excellent option for cookie production, as its slightly lower gluten strength does not negatively impact the final product. The incorporation of whole wheat flour in cookies enhances their fiber content, providing a healthier alternative to traditional refined-flour cookies. Studies have shown that increasing fiber content in cookies can aid digestion, promote satiety, and support weight management while maintaining an acceptable taste and texture (FAO, 2020). Moreover, local wheat flour can be combined with other nutrient-rich ingredients such as oats, nuts, and seeds to further enhance the nutritional profile of cookies. The economic implications of utilizing local wheat in snack production extend beyond individual health benefits to broader socioeconomic impacts. Nigeria, like many developing countries, faces challenges related to food import dependency, which strains foreign reserves and limits agricultural sector growth. Encouraging the cultivation and use of local wheat can create employment opportunities for farmers, millers, and food processors, stimulating rural economies. By investing in local wheat production and improving milling and processing technologies, Nigeria can achieve greater self-sufficiency in food production while reducing the financial burden associated with importing wheat (Agbede & Owolabi, 2023). Additionally, supporting local wheat cultivation can lead to agricultural innovation, including the development of wheat varieties that are more resistant to local climate conditions, pests, and diseases.
Despite the advantages of using local wheat, several challenges must be addressed to enhance its viability in large-scale snack production. One of the primary concerns is the consistency and quality of locally grown wheat, which can vary due to differences in climate, soil conditions, and farming practices. Standardizing processing methods and improving post-harvest storage techniques can help maintain the quality of local wheat flour. Additionally, consumer perception plays a role in the acceptance of local wheat-based products. Many consumers are accustomed to the texture and taste of refined wheat flour snacks, and transitioning to whole wheat-based alternatives may require education and awareness campaigns on the health benefits of whole grains. Technological advancements in food processing can further enhance the utilization of local wheat in snack production. Innovations such as enzymatic treatments, hydrocolloids, and alternative flour blending techniques can improve the functionality of local wheat flour in baking and frying applications. Research and development in food science can also contribute to the creation of improved formulations that maximize the quality, taste, and texture of local wheat-based snacks. Partnerships between agricultural researchers, food manufacturers, and government agencies can facilitate the adoption of local wheat in commercial snack production through policy support, funding for wheat breeding programs, and consumer education initiatives (Borrill et al., 2019).
As global food demand continues to rise, sustainable agricultural practices must be prioritized to ensure long-term food security. The adoption of local wheat in snack production aligns with sustainable development goals by promoting environmentally friendly food systems, reducing the carbon footprint associated with imported wheat, and supporting local farmers. Sustainable farming practices, such as crop rotation, conservation tillage, and organic wheat cultivation, can further enhance the environmental sustainability of local wheat production. Additionally, reducing post-harvest losses through improved storage and processing techniques can help maximize the efficiency of local wheat utilization in snack production. The utilization of local wheat (Triticum aestivum) in producing assorted snacks such as puff puff and cookies offers numerous benefits, ranging from improved nutritional value to economic empowerment and environmental sustainability. By incorporating local wheat flour into snack production, food manufacturers can create healthier alternatives while supporting local agriculture and reducing reliance on imported wheat. Although challenges such as gluten variability and consumer acceptance exist, advancements in food processing and policy support can address these issues, paving the way for increased adoption of local wheat in the food industry. Encouraging research, investment, and education on the benefits of local wheat can foster a sustainable food system that benefits consumers, farmers, and the economy. The future of local wheat utilization in snack production depends on continuous efforts to optimize processing techniques, improve product formulations, and promote awareness of the health and economic advantages of locally sourced wheat products.
1.3	STATEMENT OF THE PROBLEM
Despite the high demand for snack foods, there is a significant reliance on imported wheat for snack production in Nigeria and other developing nations. This dependence not only strains the economy due to high import costs but also makes local farmers vulnerable to global market fluctuations, currency exchange rates, and supply chain disruptions (Adaawen et al., 2023). The over-reliance on foreign wheat creates an unstable food system, where price volatility and external trade policies influence the availability and affordability of essential food ingredients. Additionally, the continuous importation of wheat limits the growth and development of the local agricultural sector, discouraging investment in wheat farming and processing industries. One of the primary issues facing local wheat utilization in snack production is the perception of its quality compared to imported wheat. Many food processors prefer refined imported wheat flour due to its consistent gluten content and baking properties. Local wheat varieties, on the other hand, often have variations in protein composition, which can affect the texture and structure of baked and fried products such as cookies and puff puff. This inconsistency discourages large-scale manufacturers from adopting locally produced wheat flour, despite its potential economic and nutritional advantages.
Moreover, the lack of advanced processing facilities and modern milling technologies contributes to the lower quality of locally produced wheat flour. Inadequate post-harvest handling, storage, and milling techniques often result in contamination, reduced shelf life, and lower consumer acceptance. Without improvements in processing standards, the commercial viability of local wheat in snack production remains limited, preventing its widespread adoption in the food industry (Oladipo et al., 2022). From a nutritional perspective, the predominant use of refined wheat flour in snack production results in products with lower fiber and micronutrient content. Whole wheat flour, which retains essential nutrients such as dietary fiber, iron, and B vitamins, offers a healthier alternative. However, due to the preference for refined flour in conventional snack recipes, the nutritional benefits of local whole wheat remain underutilized. Consumers are often unaware of these benefits, leading to a lack of demand for whole wheat-based snacks and limited incentives for producers to innovate in this area (Sharma et al., 2021).
Additionally, economic and policy-related barriers hinder the full potential of local wheat production and utilization. Farmers face challenges such as limited access to improved wheat seeds, inadequate financial support, and a lack of infrastructure for large-scale wheat farming. Government policies and incentives are often insufficient to encourage farmers to increase local wheat production, leading to lower yields and reduced competitiveness with imported alternatives. Without strategic interventions, local wheat farming will continue to struggle, making it difficult for food industries to adopt it as a sustainable ingredient for snack production (Agbede & Owolabi, 2023). This study aims to address these gaps by exploring the potential of utilizing local wheat for producing economically viable snacks, such as puff puff and cookies. By identifying strategies to improve the quality, processing, and consumer acceptance of local wheat-based products, this research seeks to promote food security, economic empowerment, and sustainable agriculture. Furthermore, it will contribute to bridging the knowledge gap regarding the benefits of local wheat utilization, encouraging its integration into the food industry and ultimately reducing the nation’s dependence on imported wheat.


1.4 	OBJECTIVES OF THE STUDY
1. To evaluate the functional and baking properties of locally sourced Triticum aestivum wheat flour in comparison to commercially refined wheat flour in the production of puff and cookies.
2. To formulate and produce assorted snack products (puff and cookies) using varying ratios of local wheat flour and assess their sensory attributes (taste, texture, aroma, appearance).
3. To determine the nutritional composition of the snack products made with local wheat flour.
1.5 	RESEARCH QUESTIONS
1. How does local Triticum aestivum wheat flour compare to commercial wheat flour in terms of its baking performance and physical characteristics?
2. What are the sensory acceptability levels of puff and cookies made using different proportions of local wheat flour?
3. What nutritional qualities do snacks made with local wheat exhibit compared to those made with standard commercial wheat?
1.6 	SIGNIFICANCE OF THE STUDY
This study is crucial for promoting local agriculture, enhancing food security, and developing the snack industry. By utilizing locally grown wheat in snack production, it can reduce reliance on imported wheat, lower production costs, and stabilize local wheat prices. This shift will also create job opportunities across the agricultural value chain, from farming to retail. Additionally, using local wheat can improve nutritional value, as whole wheat flour offers higher fiber, vitamins, and minerals compared to refined flour. Ultimately, the study aims to stimulate local economic development by increasing demand for homegrown products and encouraging investment in wheat farming and processing, contributing to a more sustainable and healthier food system (Okali et al., 2022).

1.7 	SCOPE OF THE STUDY
The research focuses on producing puff puff and cookies using local wheat flour sourced from various regions in Nigeria. It examines the production processes, explores the nutritional benefits of incorporating local wheat into snack products, and assesses the potential market acceptance. The study aims to highlight the viability of locally sourced wheat in enhancing food security, improving nutritional value, and promoting economic sustainability within the Nigerian snack industry.
1.8 	DEFINITIONS OF TERMS
Local Wheat: Wheat cultivated and processed domestically within Nigeria, promoting local agriculture, reducing dependence on imported wheat, and supporting food security and economic growth.
Puff Puff: A popular West African deep-fried dough snack, made with flour, sugar, yeast, and water. It is typically served as a sweet, soft, and fluffy snack, often enjoyed as a street food or at social gatherings.
Cookies: Sweet baked treats made with flour, sugar, butter, and eggs, often incorporating additional ingredients like chocolate chips, nuts, or dried fruits. Cookies are enjoyed as a snack, dessert, or with beverages like tea or coffee.
Flour: A fine powder obtained by grinding cereal grains, such as wheat. It serves as a primary ingredient in baking, cooking, and snack production, providing structure and texture to various food products.
Snack: A small portion of food typically eaten between main meals, often quick to prepare and convenient to consume. Snacks can range from sweet to savory, and are commonly enjoyed for their taste, convenience, and energy-boosting properties.
Baking: The process of cooking food by dry heat in an oven, particularly for products like bread, cakes, and cookies. Baking involves specific techniques and temperatures to achieve the desired texture, taste, and appearance of the product.
Nutritional Value: The amount and type of nutrients such as proteins, fats, carbohydrates, vitamins, and minerals that a food product provides. Nutritional value is important for health, growth, and maintaining bodily functions.
Market Acceptance: The degree to which consumers are willing to purchase, consume, and embrace a product. It is influenced by factors like taste, affordability, packaging, and the product's perceived benefits or novelty.
Agricultural Sustainability: The practice of cultivating crops in ways that maintain soil health, conserve resources, and minimize environmental impacts. Sustainable farming practices help ensure long-term food security and ecological balance.


CHAPTER TWO
LITERATURE REVIEW
2.1	NUTRITIONAL VALUE OF LOCAL WHEAT
Recent research has increasingly highlighted the significant nutritional advantages of incorporating whole grains, especially locally sourced wheat, into dietary patterns. These studies underscore the potential of local wheat in addressing micronutrient deficiencies, a pressing health concern, particularly in developing countries such as Nigeria (Nwagboo & Umeh, 2023). A key advantage of local wheat varieties, compared to imported alternatives, is their often superior nutritional composition, boasting a higher content of dietary fiber, essential vitamins, and vital minerals. In many regions, where wheat is a dietary cornerstone, consumption plays a crucial role in combating malnutrition. Local wheat has the potential to substantially improve overall dietary quality by delivering essential nutrients that may be inadequately present or entirely absent in food products primarily based on imported wheat.
For instance, wheat is a naturally abundant source of B-vitamins, including folate, niacin, and riboflavin, all of which perform critical functions in energy production within the body and overall metabolic processes (Olajide et al., 2021). Furthermore, local wheat is naturally high in dietary fiber, which plays a vital role in maintaining and improving digestive health, effectively reducing the risk of developing chronic diseases, such as cardiovascular problems, and assisting in the regulation of stable blood sugar levels (Kola et al., 2022). Therefore, the strategic integration of local wheat into commonly consumed snack foods, such as the popular puff puff and cookies, can significantly enhance their nutritional profile, transforming them into healthier alternatives to snacks made from refined and often nutrient-poor, imported wheat flour. This shift can have a positive impact on public health, especially in populations where these snacks are frequently consumed.
In addition to its nutritional benefits, local wheat presents substantial economic advantages, primarily by reducing the reliance on costly wheat imports, providing essential support to local farmers, and significantly contributing to enhanced food security within the nation (Oladipo et al., 2022). Given that Nigeria currently imports a considerable portion of its wheat supply to meet food production demands, the strategic cultivation of local wheat varieties would markedly decrease the nation's dependence on foreign imports, thereby boosting national self-sufficiency and resilience in the face of global market fluctuations. The promotion and expansion of local wheat cultivation, particularly for use in food processing, creates valuable opportunities for job creation, providing a stable source of income for farmers and generating employment opportunities within the local food processing industry.
	Recent studies and economic analyses have consistently demonstrated that increasing local wheat production would lead to improvements in rural economies, as it stimulates agricultural growth, encourages the development of local milling facilities, and fosters related support industries (Abdulrazaq & Mohammed, 2023). Furthermore, the increased utilization of locally grown wheat flour in the production of popular snacks, such as puff puff and cookies, creates new opportunities for small-scale and medium-sized enterprises to thrive and expand, thereby stimulating economic growth and improving the overall livelihoods of residents in rural communities. This can lead to a more equitable distribution of wealth and opportunity.
The market acceptance and consumer demand for locally produced wheat-based snacks are also steadily gaining traction and momentum. Consumers are becoming increasingly aware of the critical importance of food sustainability, seeking out healthier, locally sourced alternatives to highly processed and imported foods (Shittu & Olayiwola, 2021). This growing consumer interest in embracing healthier diets, coupled with increasing concerns about the potential environmental impact of long global food supply chains, has positioned the use of local wheat as an appealing and attractive proposition within the snack food industry. By incorporating local wheat into widely consumed snack foods like puff puff and cookies, food manufacturers can effectively meet the rising consumer demand for healthy, nutrient-dense alternatives, while simultaneously supporting local farmers and reducing the overall distance that food travels, thereby minimizing food miles (Nwachukwu et al., 2022).
Furthermore, the untapped potential to diversify the range of available wheat-based snacks using locally sourced ingredients presents a valuable opportunity to develop innovative and exciting new products that cater specifically to a growing health-conscious consumer base. These innovative products could effectively cater to both traditional and modern tastes, seamlessly blending familiar flavors with enhanced nutritional benefits, providing consumers with a much broader selection of snack options that are both delicious and demonstrably healthful. This can lead to increased consumer satisfaction and brand loyalty.
In addition to the economic and nutritional advantages, incorporating local wheat into snack production actively contributes to environmental sustainability. By significantly reducing the reliance on imported wheat, the overall carbon footprint associated with the transportation of wheat over long distances is significantly minimized, which helps to dramatically reduce greenhouse gas emissions that contribute to climate change (Shittu & Olayiwola, 2021). Moreover, the development and implementation of local wheat cultivation practices encourages the adoption of sustainable farming techniques, such as crop rotation and integrated pest management, both of which have decidedly positive effects on long-term soil health and biodiversity (Sani & Adeniyi, 2023).
	Thus, the increased use of local wheat not only supports crucial economic growth and enhances food security but also aligns with global sustainability goals, contributing to the improved health and well-being of both consumers and the planet as a whole. Integrating local wheat into the production processes for snacks like puff puff and cookies is not only beneficial for significantly improving the nutritional value of these commonly consumed products but also plays a key role in fostering the growth and development of local agricultural industries. By actively promoting local wheat cultivation and enthusiastically encouraging its use in food processing applications, Nigeria can significantly strengthen its agricultural sector, reduce its dependency on wheat imports, and contribute to improved overall food security and sustainable economic development.
The growing consumer interest in healthier, locally sourced foods further supports the potential for significant success in the market for locally produced wheat snacks, which can offer consumers a diverse variety of tasty and nutritious alternatives to imported, often highly processed snack foods. This trend can lead to the creation of a robust and sustainable local food economy.
Furthermore, local wheat’s vital role in addressing the persistent challenge of food insecurity cannot be overstated or underestimated. By fostering sustainable local wheat production practices, Nigeria can more effectively meet the diverse nutritional demands of its growing population, reducing the prevalence of food scarcity and minimizing its reliance on expensive and often unpredictable imports. Extensive research has demonstrated that increasing the domestic production of local wheat can effectively cushion against global price volatility and potentially disruptive trade disruptions, ensuring that Nigeria's food supply remains consistently stable and secure (Ibrahim et al., 2022).
Additionally, local wheat could play a pivotal role in ensuring the long-term resilience of Nigeria's food system against the inevitable impacts of global climate change, as its cultivation can be adapted to different environmental conditions across various regions within the country (Sule et al., 2021). This not only enhances food security but also empowers Nigerian farmers to thrive and prosper in the face of an ever-changing and increasingly challenging global agricultural landscape.
Local wheat cultivation also presents valuable opportunities for agricultural diversification, providing farmers with alternative crops to cultivate alongside traditional staple crops. This diversification is absolutely key to enhancing the overall resilience of rural economies, providing farmers with multiple streams of income and reducing their individual vulnerability to price fluctuations in volatile global markets. Moreover, by strategically investing in the ongoing development of local wheat varieties that are specifically well-suited to Nigerian soils and diverse climates, the country can further enhance its agricultural sustainability and ensure that wheat cultivation remains a viable and consistently profitable option for farmers in the long term (Ajibola & Maimo, 2022).
This integrated and holistic approach to agriculture not only strengthens the local wheat industry but also significantly contributes to Nigeria’s broader and more comprehensive agricultural development goals. The strategic inclusion of local wheat in the production of snacks, such as puff puff and cookies, offers multiple synergistic benefits, including demonstrably improved nutrition, sustainable economic growth, enhanced environmental sustainability, and greater overall food security. By leveraging available local agricultural resources, Nigeria can substantially reduce its dependence on costly wheat imports, create new and diverse economic opportunities for its citizens, and provide healthier and more nutritious food options for its population. The successful and comprehensive integration of local wheat into snack production can serve as a valuable and replicable model for other African nations seeking to enhance their own food security and stimulate sustainable economic development through the strategic utilization of indigenous agricultural products.
2.2 	PRODUCTION OF SNACKS (PUFF PUFF, BREAD AND COOKIES)
The production of snacks such as puff puff, cookies, and bread has long relied on refined and imported wheat flours, which are often expensive and subject to global market instability. However, the shift towards utilizing locally sourced wheat in Nigeria has opened new opportunities for innovation in food production. These opportunities not only highlight economic benefits but also emphasize nutritional improvements and sustainability. The integration of local wheat (Triticum aestivum) in snack production represents a strategic move towards national food security, self-reliance, and healthier dietary habits (Oladipo et al., 2022).
Puff puff, a beloved West African deep-fried snack, traditionally relies on refined flour for its airy texture and golden crust. With recent interest in localizing food systems, local wheat has gained attention as an alternative flour base. Studies indicate that local wheat flour enhances the texture of puff puff, creating a richer flavor and increased fiber content, without compromising puffiness or taste (Esezobor & Adeosun, 2023). Local wheat's natural composition offers improved dietary fiber, protein, and micronutrient levels, such as iron and B vitamins, which are essential for public health. The gluten content, while slightly lower than that of imported wheat, can be managed through fermentation techniques and recipe optimization to ensure the elasticity needed for dough expansion.
Cookies, on the other hand, benefit from the moderate gluten levels of local wheat. Unlike puff puff and bread, cookies don’t require high gluten strength, making local wheat ideal for producing crisp, flavorful, and fiber-rich baked goods. Substituting refined flour with local wheat flour enhances the nutritional value of cookies while maintaining their desirable sensory attributes. Incorporating ingredients like oats or dried fruits can further elevate these snacks’ appeal to health-conscious consumers (Nwachukwu et al., 2022). Additionally, using local wheat flour in cookie production reduces costs for manufacturers and aligns with the broader goal of sustainable food systems.
Bread is a universal staple. Bread production requires flours with good gluten quality to ensure elasticity, proper rising, and an even crumb structure. This has traditionally made producers lean on imported high-gluten wheat flour. However, research shows that local wheat, when blended with stronger flours or fortified with natural gluten enhancers, can produce high-quality bread with acceptable volume and texture (Sule et al., 2021). Moreover, local wheat bread offers a denser nutritional profile, higher in fiber and micronutrients, making it more appealing to health-conscious consumers. Techniques such as sourdough fermentation or enzymatic treatment are also being explored to optimize the functionality of local wheat in bread production.
From a sustainability and economic standpoint, the utilization of local wheat across these snack types puff puff, cookies, and bread has far-reaching implications. It reduces dependency on fluctuating international wheat markets and lowers transportation-related carbon emissions. It also stimulates domestic agriculture by creating demand for Nigerian wheat, empowering farmers, generating rural employment, and revitalizing the food processing industry (Nwagboo & Umeh, 2023). These local initiatives align with broader global movements toward food sovereignty and climate-smart agriculture.
Adapting traditional recipes to feature local wheat also preserves cultural identity and reinforces pride in homegrown innovation. As local wheat continues to be explored for its baking properties, food producers and researchers must collaborate to develop processing methods that maximize its performance and acceptance in the market.Furthermore, consumer trends are shifting. There's a growing appetite for clean-label, locally sourced, and health-forward snacks. Puff puff made with local wheat offers a flavorful, fluffy bite packed with nutrients. Cookies baked with whole wheat deliver crunch with conscience. Bread baked from Nigerian wheat symbolizes not just sustenance, but resilience proof that locally produced food can be both high quality and deeply satisfying.
Ultimately, the production of puff puff, cookies, and bread using Triticum aestivum cultivated within Nigeria is more than a culinary innovation it's a national strategy for economic growth, better nutrition, and food security. As more research is conducted and more entrepreneurs adopt local wheat in their product lines, the future looks golden for Nigeria’s snack and bakery sector.
2.3 	ECONOMIC IMPORTANCE OF SNACKS AND MENU TO THE 	NATION
The Nigerian food industry is undergoing a period of rapid expansion, with snacks such as puff puff and cookies playing a crucial role in the country’s food culture and economy. These snacks have not only become a popular part of daily diets but also represent a significant source of income for both producers and vendors. In this context, the inclusion of local wheat in the production of these snacks holds the potential to further stimulate growth in the Nigerian agricultural sector, promote food security, and enhance economic stability. As the demand for snacks like puff puff and cookies increases, utilizing locally grown wheat can have a ripple effect, improving local agricultural productivity while simultaneously bolstering the food processing and retail industries.Wheat, while not a traditionally dominant crop in Nigeria compared to maize or rice, presents a unique opportunity to diversify the agricultural landscape. By shifting from imported wheat flour to locally grown wheat, Nigeria can address several economic challenges. For one, it can reduce its reliance on imported wheat, which strains foreign exchange reserves and contributes to a trade imbalance. As one of the largest wheat importers in sub-Saharan Africa, Nigeria spends a significant portion of its foreign currency on importing wheat and wheat-based products. By growing and processing more wheat locally, the country can save substantial foreign exchange, redirecting it toward other critical sectors of the economy. The increased demand for local wheat to meet the needs of the food industry could also reduce Nigeria’s dependency on international trade markets, thus stabilizing the country’s economy against global price fluctuations and external market shocks.
Furthermore, the cultivation of local wheat in Nigeria is poised to directly benefit smallholder farmers, particularly those in rural areas. Wheat farming, when integrated into the country’s agricultural practices, could provide additional income sources for farmers. As local wheat production increases, more farmers will be able to engage in wheat cultivation, leading to the creation of new agricultural jobs and further opportunities for small-scale farming. Farmers can diversify their crops, incorporating wheat alongside traditional staples, leading to better food security at the household level. In addition to increasing farmers' income, this will promote rural development by stimulating agribusinesses, including storage facilities, mills, and transport services, which are all essential to the wheat supply chain. The overall impact will be a positive contribution to poverty alleviation, especially in regions where agricultural employment is a key livelihood source.The food processing industry will also see considerable growth from the increased use of local wheat in snack production. For companies producing puff puff, cookies, and other wheat-based snacks, utilizing local wheat flour can enhance product quality while reducing production costs. Local wheat tends to be fresher and more cost-effective than imported wheat, enabling manufacturers to offer competitive prices to consumers. The use of local wheat can also improve the nutritional profile of these snacks, as locally grown wheat may contain higher levels of fiber and micronutrients, which are often lost in the highly processed imported varieties. As consumer preferences shift towards healthier food options, snacks made from locally sourced ingredients may hold a greater appeal, potentially increasing their marketability both domestically and abroad.
The increased incorporation of local wheat in snack production could also drive innovation in food processing and product development. Food producers are likely to experiment with different formulations to accommodate local wheat’s unique characteristics, resulting in new, innovative snack offerings that align more closely with consumer tastes. This creativity can lead to the introduction of more nutritious snacks, while maintaining the popular textures and flavors consumers love. In a competitive market, this can position local wheat-based snacks as a preferred choice among health-conscious consumers.Moreover, integrating local wheat into snack production holds the potential to support Nigeria’s burgeoning agribusiness sector. As the food industry continues to evolve, the demand for wheat flour can stimulate investments in local milling and processing facilities. This expansion in infrastructure will benefit the entire agricultural value chain, from seed production to wheat milling, packaging, and retail distribution. With more milling companies processing local wheat into flour, there is an opportunity to improve the supply of high-quality wheat flour, making it more accessible and affordable to snack producers and consumers alike.
As the global demand for sustainably produced food continues to grow, locally sourced ingredients are becoming more desirable, both in Nigeria and abroad. Nigeria’s emphasis on using local wheat for snack production could serve as a model for other nations in the region. It would demonstrate the feasibility and advantages of investing in domestic agriculture, particularly for products traditionally reliant on imports. By incorporating local wheat into snack foods, Nigeria can build a niche market for itself, especially with the rising global demand for foods that emphasize sustainability and regional sourcing.Local wheat production also has the potential to address environmental concerns. By cultivating wheat domestically, Nigeria can reduce its carbon footprint associated with transporting imported wheat over long distances. Additionally, wheat farming may benefit from more sustainable farming practices, such as crop rotation and conservation tillage, which can help preserve soil health and reduce environmental degradation. This is especially crucial as climate change presents ongoing challenges to agricultural productivity, and sustainable practices will play an important role in ensuring the resilience of the agricultural sector.
In terms of policy, the Nigerian government has already taken steps to encourage local food production and self-sufficiency in staple crops, including wheat. By prioritizing investments in wheat farming and offering incentives to wheat farmers, such as access to high-quality seeds, fertilizer subsidies, and agricultural extension services, the government can help create a more favorable environment for local wheat production. Additionally, supporting research and development into high-yield and climate-resilient wheat varieties could further increase wheat productivity and make local wheat a more viable option for food producers. Such initiatives would also contribute to long-term sustainability in the agricultural sector by improving yields and enhancing the overall competitiveness of Nigerian wheat on the global market.The production and use of local wheat in the Nigerian snack industry offer substantial economic, social, and environmental benefits. By reducing reliance on wheat imports, increasing demand for locally grown wheat, and fostering innovation in food processing, Nigeria can strengthen its food industry and agricultural sector. This shift towards local wheat could create new income opportunities for farmers, improve food security, and enhance the quality of snacks like puff puff and cookies. With ongoing support for local agriculture, investment in food processing infrastructure, and policy incentives, Nigeria has the potential to transform its snack industry while simultaneously bolstering economic growth and agricultural sustainability.
2.4 	DISADVANTAGES OF SNACKS AND MENU
Wheat-based snacks, such as cookies, pastries, and puffs, have become ubiquitous in modern diets, offering convenience and appealing flavors. However, their consumption raises several health concerns, particularly regarding gluten intolerance and high glycemic indices. Gluten, a protein found in wheat, can trigger adverse reactions in individuals with celiac disease or non-celiac gluten sensitivity, leading to gastrointestinal and systemic symptoms (Igbokwe & Ojo, 2023). Moreover, the high glycemic index (GI) of many wheat-based snacks can contribute to rapid spikes in blood glucose levels, posing risks for individuals with insulin resistance or diabetes. These factors necessitate a critical evaluation of the health implications associated with the consumption of wheat-based snacks (Kaur & Singh, 2021).
Celiac disease is an autoimmune condition where ingestion of gluten leads to damage in the small intestine, affecting approximately 1% of the global population. Non-celiac gluten sensitivity, though less understood, also results in adverse symptoms upon gluten consumption without the autoimmune response characteristic of celiac disease. Additionally, wheat allergy, distinct from celiac disease and gluten sensitivity, involves an allergic reaction to proteins found in wheat (Smith & Lee, 2022). These conditions highlight the need for awareness and management of gluten intake among susceptible individuals (Gupta & Nambiar, 2023).
The glycemic index measures how quickly carbohydrates in food raise blood glucose levels. Many wheat-based snacks, especially those made with refined flour, have high GIs, leading to rapid increases in blood sugar. Consistent consumption of high-GI foods is associated with an increased risk of type 2 diabetes, obesity, and cardiovascular diseases (Kaur & Singh, 2021). Therefore, understanding and moderating the GI of wheat-based snacks is crucial for metabolic health (Igbokwe & Ojo, 2023).
In response to gluten-related disorders, many consumers turn to gluten-free snack alternatives. However, research indicates that gluten-free snacks often contain higher levels of fats and sugars to compensate for texture and flavor, potentially leading to similar or even greater health risks compared to their gluten-containing counterparts. For instance, a study published in Plant Foods for Human Nutrition revealed that many gluten-free products are high in sugar and calories, and lack essential nutrients like fiber and protein, often making them unhealthier than their gluten-containing counterparts (Gupta & Nambiar, 2023). This underscores the importance of evaluating the overall nutritional profile of gluten-free products rather than assuming they are inherently healthier.
Frequent consumption of snacks, including wheat-based options, can disrupt dietary balance by contributing to excessive caloric intake and displacing nutrient-dense foods. Studies have shown that snacking can lead to increased intake of added sugars and fats while reducing the consumption of essential nutrients (Thompson & Ruddock, 2020). This pattern is particularly concerning among adolescents, where snacking habits can influence long-term health outcomes. For example, research has indicated that adolescents often consume snacks high in sugars and fats, which can contribute to poor dietary habits and associated health risks (Ahmed & Dahiya, 2023).	
The convenience and palatability of wheat-based snacks can lead to habitual consumption driven by factors other than hunger, such as stress or boredom. This behavior may result in overconsumption and associated health risks. Moreover, marketing strategies and the widespread availability of these snacks can exacerbate this issue, making mindful eating practices and consumer education vital components in addressing the health impacts of snacking (Jackson & Zhao, 2021).
While wheat-based snacks are a staple in many diets, their potential health risks, including gluten intolerance and high glycemic indices, warrant careful consideration. Both consumers and manufacturers should be aware of these concerns, promoting the development and selection of snack options with improved nutritional profiles. Incorporating whole grains, reducing added sugars and fats, and educating consumers on mindful snacking can contribute to better health outcomes. Further research and public health initiatives are essential to guide these efforts and support healthier dietary patterns (Igbokwe & Ojo, 2023; Kaur & Singh, 2021; Gupta & Nambiar, 2023).


CHAPTER THREE
RESEARCH METHODOLOGY
3.0 	INTRODUCTION
This chapter provides an in-depth explanation of the methodology employed to investigate the production of puff puff, bread, and cookies using local wheat (Triticum aestivum). It details the research design, study area, population, sampling techniques, research instruments, data collection procedures, methods of preparation, ingredient qualities, and the analytical techniques employed. The goal is to generate robust, reliable findings that address the research objectives.
3.1 	RESEARCH DESIGN
The study utilized an experimental research design combined with sensory evaluation to assess the quality and acceptability of snacks produced with local wheat. This approach allows for controlled testing of variables such as ingredient composition, preparation methods, and consumer sensory responses (Okwu et al., 2023). Experimental design was chosen to ensure a systematic, replicable process for comparing the outcomes of using local wheat in different snack products.
3.2 	STUDY AREA
The research was conducted primarily in Kwara State Polytechnic, Ilorin, where practical laboratory experiments were carried out. Additionally, select local markets in Kwara State, known for the sale and use of local wheat, served as data collection points for consumer sensory testing. These areas were chosen due to their relevance to local wheat production and their vibrant snack industry.
3.3	POPULATION OF THE STUDY
The population of the study comprises students and staff of Kwara State Polytechnic, Ilorin. Specifically, participants were randomly selected from Department of Science Laboratory Technology, Department of Computer Science, Department of Hospitality Management, Department of Agricultural Technology. These departments were chosen to reflect a broad range of academic and practical backgrounds relevant to food consumption and processing, ensuring diverse perspectives in the sensory evaluation process.
3.4 	SAMPLE SIZE AND SAMPLING TECHNIQUES
A sample size of 100 snack consumers and 50 snack producers was selected. The sampling technique used was purposive sampling for producers (to focus on those using local wheat) and random sampling for consumers participating in sensory evaluations. This ensured both targeted and diverse insights across the snack supply chain (Olatunji et al., 2023).
3.5 	METHOD OF PREPARATION
The preparation of puff puff, bread, and cookies using local wheat (Triticum aestivum) was carefully designed to follow standardized, replicable procedures. The following detailed methods were employed:
3.5.1	PUFF PUFF
Ingredients			Quantity
Local wheat flour 		500 g
Sugar 				100 g
Dry yeast 			10 g
Salt 				5 g
Warm water 			300ml
3.5.1.1		PROCEDURE
The flour, sugar, salt, and yeast were mixed thoroughly in a bowl. Warm water was gradually added to form a thick batter. The mixture was covered and left to proof in a warm area for 45 minutes to 1 hour until doubled in size. Once proofed, the batter was scooped using a hand or spoon and deep-fried in hot vegetable oil (180°C) until golden brown. The puff puff was drained on paper towels and cooled before sensory evaluation.

3.5.2	BREAD
Ingredients			Quantity
Local wheat flour 		1 kg
Sugar 				100 g
Dry yeast 			15 g
Salt 				10 g
Margarine 			50 g
Warm water 			500 ml
3.5.2.1 	PROCEDURE:
Dry ingredients (flour, sugar, salt, yeast) were combined, and margarine was rubbed in. Warm water was gradually added, and the dough was kneaded thoroughly for 10-15 minutes until smooth and elastic. The dough was placed in a greased bowl, covered, and left to proof for 1-2 hours until doubled in size. It was then shaped, placed in a greased bread pan, and left to rise for another 30-45 minutes. The bread was baked at 180°C for 30-35 minutes, cooled on a wire rack, and prepared for sensory evaluation.
3.5.3	COOKIES
Ingredients			Quantity
Local wheat flour 		500 g
Sugar 				200 g
Butter 				250 g
Eggs 				2
Vanilla essence 		1tsp
Baking powder 		5 g

3.5.3.1		PROCEDURE
Butter and sugar were creamed until light and fluffy. Eggs and vanilla were added and beaten in. Sifted flour and baking powder were gradually incorporated to form a soft dough. The dough was rolled out and shaped using cookie cutters. Cookies were placed on a baking tray lined with parchment paper and baked at 170°C for 12-15 minutes until golden at the edges. Once cooled, the cookies were prepared for sensory testing.
3.6 	INGREDIENT QUALITY AND QUANTITIES
High-quality local wheat was sourced directly from trusted local suppliers to ensure freshness and consistency. Precise measurements were followed using standardized recipes to ensure comparability across all sensory tests. Ingredient weights and volumes were recorded for each batch.
3.7 	FLOWCHART OF PRODUCTION PROCESS
                           Ingredient Sourcing

                              
                              Weighing & Measuring

                                     
                            Mixing/Kneading

                                       
                               Proofing (Where Applicable)

                                    
                                Shaping 

                                    
                                Cooking/Baking/Frying

                                  
                                   Cooling
                                 

                                     Sensory Evaluation
3.8 	RESEARCH INSTRUMENT
The primary instrument used was structured sensory evaluation. This included taste panels where selected consumers and producers assessed the appearance, texture, aroma, taste, and overall acceptability of the products. Standard sensory sheets were used to guide evaluations (Fadimu & Adeleye, 2023).
3.9 	VALIDITY OF INSTRUMENT
The sensory evaluation process was validated through expert review and pre-testing with a small panel to ensure clarity and appropriateness of evaluation criteria. This step guaranteed that feedback collected was meaningful and aligned with the research objectives.
3.10 	RELIABILITY OF INSTRUMENT
Reliability was established through repeated trials and consistent preparation methods. A Cronbach's Alpha reliability coefficient was calculated from the sensory data, demonstrating strong internal consistency across sensory attributes (Adepoju et al., 2023).
3.11 	METHOD OF DATA COLLECTION
Data were collected over a three-month period. Freshly prepared samples of puff puff, bread, and cookies were presented to the sensory panel. Evaluations were conducted under controlled conditions to avoid bias, and data were meticulously recorded.
3.12 	METHOD OF DATA ANALYSIS
Quantitative sensory scores were analyzed using descriptive statistics (mean, standard deviation) and inferential statistics (ANOVA, t-tests) via SPSS software to compare acceptability across products. Qualitative feedback was subjected to thematic analysis to extract common patterns and consumer insights.

CHAPTER FOUR
DATA ANALYSIS AND RESULTS
4.1 	Introduction
This chapter presents the analysis of data collected during the study and the interpretation of the results. The research investigated the utilization of local wheat (Triticum aestivum) in the production of puff puff, bread, and cookies. Data were gathered through sensory evaluation conducted at Kwara State Polytechnic, Ilorin, involving a panel of 100 consumers. The analysis focuses on the demographic characteristics of the respondents and the sensory attributes of the products to address the research objectives and questions. Quantitative data were analyzed using descriptive statistics, while qualitative feedback was thematically reviewed.
4.2 	Demographic Profile of Respondents
	The sensory evaluation panel consisted of 100 consumers from Kwara State Polytechnic, comprising students and staff. Their demographic data are presented below.
Table 4.1: Gender Distribution of Respondents
	Gender
	Frequency
	Percentage (%)

	Male
	45
	45%

	Female
	55
	55%

	Total
	100
	100%


 Source: Researcher Field Survey, 2025
Table 4.1 shows that the majority of the respondents were female, constituting 55% of the panel, while males accounted for 45%. This indicates a balanced gender representation in the study.


Table 4.2: Age Distribution of Respondents
	Age Group (Years)
	Frequency
	Percentage (%)

	16-20
	25
	25%

	21-30
	58
	58%

	31-40
	12
	12%

	41 and above
	5
	5%

	Total
	100
	100%


Source: Researcher Field Survey, 2025
As shown in Table 4.2, the largest group of respondents (58%) was within the 21-30 age range, which aligns with the study's population of polytechnic students and young staff members. This demographic is a key consumer group for snack products.
Table 4.3: Educational Qualification of Respondents
	Educational Qualification
	Frequency
	Percentage (%)

	ND
	40
	40%

	HND
	35
	35%

	BSC
	18
	18%

	MSC/MA
	7
	7%

	Total
	100
	100%


Source: Researcher Field Survey, 2025
Table 4.3 indicates that the respondents were well-educated, with the majority holding National Diploma (ND) (40%) and Higher National Diploma (HND) (35%) qualifications. This level of education suggests that the panel is capable of providing thoughtful and reliable sensory feedback.
4.3 	Sensory Evaluation of Snack Products
The snack products (puff puff, bread, and cookies) made with 100% local wheat flour were evaluated based on appearance, taste, flavour, texture, colour, and overall acceptability. The frequency and percentage distributions of the scores are presented in the following tables.
Table 4.4: Frequency Distribution of Sensory Evaluation Scores for Puff Puff
	Attribute
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	35
	50
	15
	-

	Taste
	48
	42
	10
	-

	Flavour
	55
	38
	7
	-

	Texture
	30
	45
	20
	5

	Colour
	28
	52
	20
	-

	Overall Acceptability
	45
	48
	7
	-


Source: Researcher Field Survey, 2025
Table 4.4.1: Percentage Distribution of Sensory Evaluation Scores for Puff Puff (%)
	Attribute
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	35%
	50%
	15%
	-

	Taste
	48%
	42%
	10%
	-

	Flavour
	55%
	38%
	7%
	-

	Texture
	30%
	45%
	20%
	5%

	Colour
	28%
	52%
	20%
	-

	Overall Acceptability
	45%
	48%
	7%
	-


Source: Researcher Field Survey, 2025
The data in Tables 4.4 and 4.4.1 show that puff puff made from local wheat was highly rated. The flavour received the highest score, with 55% of panellists rating it "Very Satisfactory." The overall acceptability was also very high, with a combined 93% of respondents finding it either "Very Satisfactory" (45%) or "Satisfactory" (48%). The texture was the lowest-rated attribute, with 5% finding it "Unsatisfactory," which aligns with literature suggesting local wheat may have different dough properties. However, the overwhelmingly positive response indicates its high market potential.
Table 4.5: Frequency Distribution of Sensory Evaluation Scores for Bread
	Attribute
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	15
	40
	35
	10

	Taste
	25
	55
	18
	2

	Flavour
	30
	50
	17
	3

	Texture
	12
	38
	40
	10

	Colour
	20
	50
	30
	-

	Overall Acceptability
	22
	51
	25
	2


Source: Researcher Field Survey, 2025
Table 4.5.1: Percentage Distribution of Sensory Evaluation Scores for Bread (%)
	Attribute
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	15%
	40%
	35%
	10%

	Taste
	25%
	55%
	18%
	2%

	Flavour
	30%
	50%
	17%
	3%

	Texture
	12%
	38%
	40%
	10%

	Colour
	20%
	50%
	30%
	-

	Overall Acceptability
	22%
	51%
	25%
	2%


Source: Researcher Field Survey, 2025
As presented in Tables 4.5 and 4.5.1, bread made with local wheat received a moderately positive evaluation. A total of 73% of respondents found the overall product acceptable (22% "Very Satisfactory" and 51% "Satisfactory"). The texture and appearance were the most criticized attributes, with 10% of panellists rating each as "Unsatisfactory." This finding supports the literature, which notes that bread production is highly dependent on robust gluten networks and that local wheat may require blending or other treatments to optimize performance. Despite this, the taste and flavour were well-received.
Table 4.6: Frequency Distribution of Sensory Evaluation Scores for Cookies
	Attribute
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	50
	45
	5
	-

	Taste
	62
	35
	3
	-

	Flavour
	58
	40
	2
	-

	Texture
	55
	42
	3
	-

	Colour
	48
	48
	4
	-

	Overall Acceptability
	65
	33
	2
	-


Source: Researcher Field Survey, 2025
Table 4.6.1: Percentage Distribution of Sensory Evaluation Scores for Cookies (%)
	Attribute
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	50%
	45%
	5%
	-

	Taste
	62%
	35%
	3%
	-

	Flavour
	58%
	40%
	2%
	-

	Texture
	55%
	42%
	3%
	-

	Colour
	48%
	48%
	4%
	-

	Overall Acceptability
	65%
	33%
	2%
	-


Source: Researcher Field Survey, 2025
The results for cookies made with local wheat, shown in Tables 4.6 and 4.6.1, were overwhelmingly positive. A significant 65% of the panel rated the overall acceptability as "Very Satisfactory," with a combined 98% finding it acceptable. Taste was the highest-rated attribute, with 62% of panellists finding it "Very Satisfactory." These findings strongly support the literature, which identifies cookies as an ideal product for 100% local wheat flour use due to their requirement for less gluten development, resulting in a desirable tender and crumbly texture.
4.4 	Analysis of Sensory Attributes
APPEARANCE
Appearance, determined mostly by surface colour, is the first sensation that the consumer perceives and uses as a tool to either accept or reject food. In this study, the appearance of the cookies received the highest rating, with a combined 95% of panellists finding it "Very Satisfactory" (50%) or "Satisfactory" (45%).
TASTE
Taste is the sensation of flavour perceived in the mouth and throat on contact with a substance. Based on the sensory evaluation, the taste of the cookies was the most preferred attribute, with 62% of respondents rating it "Very Satisfactory" and a further 35% as "Satisfactory."
FLAVOUR
Flavour is the sensory experience in consuming food and beverage. These impressions are formed by the chemical sensations of taste and smell. The flavour of the puff puff was highly rated, with 55% of the panel considering it "Very Satisfactory."
TEXTURE
Texture is one of the most important parameters connected to product quality. It is defined as the sensory manifestation of the structure of food and the manner in which that structure reacts to the applied force. Texture analysis involves measuring the properties related to how a food feels in our mouth. In this study, the texture of the bread was the most critiqued attribute, with 40% of panellists rating it "Fairly Satisfactory" and 10% as "Unsatisfactory," reflecting the challenges of using 100% local wheat for bread making.
COLOUR
The quality of food is generally based on colour, texture, flavour, and nutritional value. An attractive colour leads to the food to make demand. The colour of the cookies changed from light brown to dark brown during baking. In this evaluation, the colour of all three products was generally well-received, particularly for the cookies, where 96% of the panel found the colour acceptable.
OVERALL ACCEPTABILITY
Overall acceptability is to be something that is considered to be socially OK or within the realm of what is appropriate, or something that is tolerable but not necessarily desired. Overall acceptability and quality include many implications, of which the important parameter is sensory estimation. The overall acceptability of the snacks varied, indicating a significant difference between the products. Cookies were the most accepted product with a 98% positive rating, followed by puff puff at 93%, and bread at 73%. This highlights that while all products were generally acceptable, consumer preference was highest for the cookies.


CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 	Summary
This study investigated the utilization of local wheat (Triticum aestivum) in the production of assorted snacks, specifically puff puff, bread, and cookies. The research was motivated by Nigeria's heavy reliance on imported wheat, which presents economic and food security challenges. The core objectives were to evaluate the functional properties of local wheat flour, formulate acceptable snack products, and assess their sensory attributes.
The study employed an experimental research design combined with sensory evaluation. Three snack products were prepared using 100% local wheat flour following standardized procedures. A sensory panel of 100 consumers at Kwara State Polytechnic evaluated the products based on appearance, taste, flavour, texture, colour, and overall acceptability.
The findings revealed that snack products made from local wheat were highly acceptable to consumers. Cookies received the highest ratings, with 98% of panellists finding them acceptable, confirming that local wheat is ideal for products requiring less gluten. Puff puff also showed excellent results, with an overall acceptability of 93%. Bread was the most challenging product, yet it still achieved a 73% acceptability rate, indicating its viability with potential recipe optimization. These results demonstrate that local wheat is a functional and desirable ingredient for the Nigerian snack industry.
5.2 	Conclusion
Based on the findings, this study concludes that locally grown wheat (Triticum aestivum) is a viable, effective, and highly acceptable substitute for imported wheat in the production of popular snacks like cookies and puff puff. Its use in bread production is also feasible, though further optimization may be required to perfect the texture.
The successful incorporation of local wheat into these snacks offers a multi-faceted solution to several national challenges. It addresses economic concerns by reducing import dependency and conserving foreign exchange. It supports the agricultural sector by creating a stable market for local farmers, thereby boosting rural economies and generating employment. From a nutritional standpoint, utilizing whole local wheat enhances the dietary value of common snacks, making them richer in fiber and essential micronutrients, which contributes positively to public health.
Therefore, promoting the use of local wheat in the snack industry is a strategic pathway toward achieving greater food security, economic sovereignty, and improved nutritional outcomes for Nigeria.
5.3 	Recommendations
In light of the study's findings and conclusion, the following recommendations are proposed:
For Food Manufacturers and Processors:
· Producers should confidently adopt local wheat flour for making cookies and puff puff, as consumer acceptance is very high.
· For bread production, manufacturers should invest in research and development to optimize formulations. This could include blending local wheat with a small percentage of high-gluten flour or utilizing natural dough enhancers and techniques like sourdough fermentation to improve loaf volume and texture.
For Government and Policymakers:
· The government should intensify its support for local wheat farmers through subsidies, access to high-yield and climate-resilient seeds, and improved infrastructure.
· Policies should be implemented to incentivize food manufacturers to prioritize locally sourced raw materials, potentially through tax breaks or grants.
· Public awareness campaigns should be launched to educate consumers on the nutritional and economic benefits of choosing products made with local wheat, thereby driving demand.
For Farmers:
· Farmers should form cooperatives to improve their bargaining power, access resources, and ensure consistent quality standards that meet the demands of industrial buyers.
· Adoption of sustainable farming practices should be encouraged to ensure the long-term health of the soil and the environmental sustainability of wheat cultivation.
For Future Research:
· Further studies should conduct proximate and micronutrient analysis to quantify the exact nutritional benefits of snacks made from different varieties of Nigerian local wheat.
· Research should explore the development of composite flours, blending local wheat with other indigenous crops like cassava or sorghum, to create novel and nutritious snack products.        
· Shelf-life studies should be conducted on products made with local wheat to determine their stability and suitability for commercial-scale distribution.
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SECTION A
BIO DATA OF RESPONDENT
Kindly answer the question provided in this questionnaire.
1. Gender: a. Male (  ) b. Female (  )
2. Age: a. 16-20years (  ) b. 21-30years (  ) c. 31-40years (  ) 
d. 41 years and above (  )
3. Educational Qualification: a. ND (  ) b. HND (  ) c. BSC (  ) d. MSC/MA ( )
4. Marital Status: a. Single ( ) b. Married ( ) 
SECTION B
APPENDIX
SENSORY EVALUATION ON UTILIZATION OF LOCAL WHEAT (TRITICUM AESTIUM) IN PRODUCTION OF ASSORTED SNACKS (PUFF-PUFF, BREAD AND COOKIES)
	SNACKS (PUFF-PUFF)
	Grade
	Very Satisfactory
	Satisfactory
	Fairly Satisfactory
	Unsatisfactory

	Appearance
	
	
	
	

	Taste
	
	
	
	

	Flavour
	
	
	
	

	Texture
	
	
	
	

	Colour
	
	
	
	

	Overall Acceptability
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	Grade
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