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ABSTRACT
Malnutrition remains a significant public health challenge in Nigeria, characterized by protein-energy deficiencies and micronutrient inadequacies, particularly among low-income households. This study explores the incorporation of soya beans, a nutrient-dense legume, into traditional Nigerian dishes Moi Moi, Vegetable Soup, and Akara to enhance their nutritional profile while maintaining cultural acceptability. Using a 50% soya bean and 50% black-eyed bean blend for Moi Moi and Akara, and 100% soya beans for Vegetable Soup, the study assessed sensory acceptability, nutritional benefits, and cost-effectiveness. A sensory evaluation was conducted with 30 staff and students from the Hospitality Management Department at Kwara State Polytechnic, Ilorin, using structured questionnaires to evaluate appearance, taste, aroma, texture, acceptability, and color. Results showed that 62.5% or more respondents rated most attributes as excellent or very good, with texture and acceptability slightly lower at 50% excellent or very good, indicating strong consumer acceptance. The nutritional analysis highlights soya beans’ high protein content (approximately 40% compared to 20-25% in black-eyed peas), essential amino acids, and micronutrients like iron and calcium, addressing dietary deficiencies. The cost-effectiveness of soya beans, coupled with their local availability, supports their viability as a sustainable dietary solution. The study recommends public health campaigns, integration into school feeding programs, and farmer support to promote soya bean adoption, offering a scalable approach to improving Nigeria’s nutritional menu while preserving culinary traditions.
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CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
Malnutrition is a pervasive issue in Nigeria, particularly among low-income households. Soya beans, a legume rich in protein, vitamins, and minerals, offer a sustainable solution to combat nutritional deficiencies. Despite its potential, soya beans remain underutilized in local cuisines. This study investigates the incorporation of soya beans into traditional dishes to improve nutritional outcomes.
Nigeria, with its diverse cultural heritage and culinary practices, faces a paradoxical nutritional challenge. While some regions experience overnutrition, characterized by excessive caloric intake and related non-communicable diseases, others grapple with undernutrition, including protein-energy malnutrition (UNICEF, 2021). This dual burden reflects the need for innovative, culturally sensitive solutions to improve dietary quality. Soya beans, a staple crop in many parts of the world, have emerged as a promising candidate due to their exceptional nutritional profile (Obatolu, 2020).
The typical Nigerian diet, dominated by starchy staples such as cassava, yam, and rice, lacks diversity in protein sources (FAO, 2020). Protein deficiency, particularly among children and pregnant women, contributes significantly to stunted growth, weakened immune systems, and poor cognitive development (WHO, 2018). Addressing these deficiencies requires incorporating affordable and nutrient-rich ingredients like soya beans into daily meals.
Nigeria, a nation with vast cultural diversity and rich culinary traditions, is paradoxically grappling with significant nutritional challenges. Malnutrition remains a pervasive problem, manifesting as both undernutrition and overnutrition, the latter often linked to non-communicable diseases such as diabetes and obesity (UNICEF, 2021). Among these, protein-energy malnutrition continues to afflict millions, especially children under five and pregnant women, impeding growth, cognitive development, and overall health (WHO, 2018). The need for accessible and sustainable dietary solutions is evident.
The Nigerian diet predominantly consists of starchy staples such as cassava, yam, and rice, with protein sources like fish, meat, and beans often considered luxuries due to their cost (FAO, 2020). As a result, dietary diversity is limited, exacerbating the risk of nutrient deficiencies. Addressing this issue requires the incorporation of affordable, nutrient-dense foods that align with traditional culinary practices, a criterion that soya beans satisfy remarkably well.
Soya beans, a globally celebrated legume, are not only rich in high-quality protein but also packed with essential nutrients, including B vitamins, iron, calcium, and isoflavones (Obatolu , 2020). Despite their benefits, the use of soya beans in Nigerian households remains minimal, often due to a lack of awareness, cultural preferences, and misconceptions about their taste and utility. However, when processed and integrated into local dishes, soya beans can become a transformative element in combating malnutrition.
This study focuses on integrating soya beans into three popular Nigerian dishes, Moi Moi (steamed bean pudding), vegetable soup, and Akara (bean cakes) to enhance their nutritional profiles without altering their traditional appeal. This approach not only preserves the cultural integrity of these dishes but also promotes healthier eating practices across socio-economic strata.
1.2 Statement of the Problem
The dual burden of malnutrition in Nigeria poses a significant public health challenge. Protein-energy malnutrition, in particular, is a pressing issue, with over 37% of Nigerian children experiencing stunted growth and approximately 7% suffering from wasting (National Bureau of Statistics, 2019). These conditions result from inadequate protein intake, a problem rooted in economic constraints and dietary monotony.
The limited adoption of nutrient-dense foods like soya beans exacerbates this problem. Despite their availability and affordability, soya beans are often overlooked in favor of less nutritious alternatives. Myths surrounding their taste and digestibility further discourage their use (Afolabi & Oladapo, 2016). Consequently, millions of Nigerians miss out on the potential health benefits of this versatile legume.
In Nigeria, malnutrition remains a significant health challenge, contributing to high rates of morbidity and mortality, especially among vulnerable populations such as children and the elderly. Despite the availability of various food sources, a balanced and nutritious diet is often difficult to achieve due to limited access to diverse foods, improper dietary habits, and the reliance on staple foods with low nutritional value. Soya beans, a rich source of protein, essential amino acids, and other vital nutrients, remain underutilized in Nigerian culinary practices, particularly in the preparation of local dishes.
The lack of awareness about the nutritional benefits of soya beans and its potential to enhance traditional Nigerian meals exacerbates the problem. While dishes like Moi Moi, Vegetable Soup, and Akara are widely consumed, their nutritional value could be significantly improved by incorporating soya beans, which could provide a sustainable solution to the nation's nutritional deficiencies.
This study seeks to address the gap by exploring the potential of incorporating soya beans into popular Nigerian dishes, Moi Moi, Vegetable Soup, and Akara, to improve the overall nutritional content of the Nigerian diet. The research will investigate how these dishes, when enriched with soya beans, can contribute to better health outcomes by offering an affordable, nutritious, and accessible alternative to traditional diets that are often lacking in essential proteins and micronutrients.
1.7 Objectives of the Study
i. To assess the nutritional benefits of incorporating soya beans into Moi Moi, vegetable soup, and Akara.
ii. To evaluate consumer acceptance of these soya bean-enhanced dishes in terms of taste, texture, and overall satisfaction.
iii. To determine the cost-effectiveness of integrating soya beans into traditional Nigerian meals.
1.8 Research Questions
i. What improvements in nutritional value can be observed when soya beans are added to Moi Moi, vegetable soup, and Akara?
ii. Do consumers find soya bean-enhanced dishes acceptable in taste and texture?
iii. How economically viable is the inclusion of soya beans in these meals?
1.9 Significance of the Study
This study is significant for several reasons, as it aims to address both the nutritional challenges faced by many Nigerians and the underutilization of soya beans as a nutrient-rich food source. The incorporation of soya beans into traditional Nigerian dishes such as Moi Moi, Vegetable Soup, and Akara holds the potential to enhance the nutritional value of these meals and improve public health outcomes. The significance of the study can be outlined as follows:
By adding soya beans to commonly consumed dishes, this study aims to improve the protein, amino acid, fiber, and micronutrient content of these foods, contributing to a more balanced and nutritious diet for Nigerians. This can help address deficiencies in essential nutrients such as protein, iron, and calcium, particularly in vulnerable populations such as children, pregnant women, and the elderly.
Malnutrition remains a persistent problem in Nigeria, with many individuals suffering from undernutrition due to inadequate access to protein-rich foods. The findings of this study could provide an affordable and accessible way to improve the dietary intake of Nigerians, especially in low-income households where the cost of animal-based proteins is often prohibitive.
This research highlights the importance of soya beans as an underutilized local resource with immense nutritional benefits. Promoting soya beans as an essential part of the Nigerian diet could stimulate local agricultural production, support smallholder farmers, and create economic opportunities within the agricultural sector.
Traditional Nigerian dishes are a central part of the culture, but they may not always meet the nutritional needs of the population. By enhancing the nutritional profile of these meals with soya beans, the study could help modernize traditional cooking methods while preserving cultural food practices. This can also encourage healthier eating habits within Nigerian households.
1.10 Scope and Limitation of the Study
This study focuses on improving the nutritional value of selected traditional Nigerian dishes by incorporating soya beans. Specifically, it examines the production of Moi Moi, Vegetable Soup, and Akara enriched with soya beans, and assesses their nutritional benefits. The scope includes: The study will focus on three popular Nigerian dishes Moi Moi, Vegetable Soup, and Akara as these are widely consumed across various regions of Nigeria. The study will consider the general Nigerian population, with particular attention to individuals in lower-income households who are most at risk of malnutrition. The research will also explore the potential benefits of these enriched dishes for vulnerable groups such as children, pregnant women, and the elderly. The study will be conducted within Nigeria, focusing on urban and rural areas where traditional Nigerian foods are commonly prepared. Data collection will be conducted in various locations across the country to reflect diverse cultural practices.
Limitations
1. Limited Sample Size: The study may be constrained by a limited sample size for both sensory evaluation and nutritional analysis, potentially limiting the generalizability of the findings. The sample will only represent a small portion of the population.
2. Time Constraints: The study is limited by time, as detailed nutritional analysis and extensive surveys may require more time for accurate results. As a result, the study may not fully capture long-term dietary benefits or broader cultural acceptance across Nigeria.
3. Availability and Cost of Soya Beans: While soya beans are relatively affordable in Nigeria, local availability and seasonal fluctuations could affect the consistency of results. Additionally, some areas may face logistical challenges in accessing soya beans.
4. Cultural Preferences: While the study focuses on traditional Nigerian dishes, the acceptability of soya beans as an ingredient in these dishes might vary based on regional cultural preferences and dietary habits. Some individuals or communities may be resistant to the introduction of soya beans into their meals.
5. Practical Implementation: The study primarily investigates the potential nutritional benefits of enriching traditional dishes with soya beans but does not explore in-depth how these changes could be implemented at a national level. Factors like infrastructure, food distribution systems, and the financial cost of incorporating soya beans on a larger scale may be beyond the scope.
6. Economic Constraints: While the study highlights the affordability of soya beans, the cost of enriching existing recipes could vary depending on the region, availability of ingredients, and scale of production, which could impact the wider adoption of these dishes.
1.7 Definition of Terms
· Nutritional Menu: A planned selection of foods and meals designed to meet the dietary needs of individuals or populations, ensuring a balance of essential nutrients like proteins, vitamins, minerals, fats, and carbohydrates.
· Soya Beans: A leguminous plant known scientifically as Glycine max, widely cultivated for its high protein content, essential amino acids, and various nutrients, including fiber, iron, calcium, and vitamins. It is a key ingredient in many vegetarian and vegan diets due to its rich nutritional profile.
· Moi Moi: A traditional Nigerian steamed bean pudding typically made from ground beans, onions, peppers, and various seasonings. It is often enjoyed as a side dish or main meal, particularly in Nigeria's southwestern regions.
· Vegetable Soup: A traditional Nigerian soup made with a variety of vegetables, often including spinach, pumpkin leaves, or bitterleaf, and typically enriched with meats, fish, or ground seeds for added flavor and nutrition. It serves as an essential part of the Nigerian diet, particularly in the southern and southeastern regions.
· Akara: A Nigerian fritter made from black-eyed beans, ground and shaped into balls, then deep-fried. It is a popular snack or breakfast food, often served with pap (fermented corn porridge) or other accompaniments.
· Traditional Nigerian Dishes: A category of foods that are native to Nigeria, characterized by the use of local ingredients such as beans, cassava, yam, plantain, and various vegetables. These dishes reflect the cultural diversity of the country and are often prepared with regional variations.
· Protein: A macronutrient essential for building and repairing tissues, making enzymes and hormones, and supporting overall body function. It is crucial for growth and development, especially in children and the elderly.


CHAPTER TWO
LITERATURE REVIEW
2.1	NUTRITION 
Nutrition refers to the process by which organisms obtain and utilize food for energy, growth, and maintenance of bodily functions. Proper nutrition is essential for health, as it ensures that the body receives all the necessary nutrients required for physiological processes, such as metabolism, immunity, and cell regeneration (WHO, 2020). Adequate nutrition supports overall health, reduces the risk of chronic diseases, and plays a crucial role in child development, cognitive function, and immune system strength (FAO, 2019).
Macronutrients and Micronutrients
Nutrients are divided into two categories: macronutrients and micronutrients. Macronutrients include carbohydrates, proteins, and fats, which are needed in large quantities to provide energy and support growth and bodily functions. Carbohydrates and fats are the primary energy sources, while proteins are vital for tissue repair, enzyme production, and immune function (WHO, 2020). Micronutrients, which include vitamins and minerals, are required in smaller amounts but are equally important for maintaining health. They help in processes like cell division, immune function, and bone health (FAO, 2020).
· Carbohydrates provide energy to the body, especially the brain and muscles. They are primarily found in grains, fruits, and vegetables. Whole grains and complex carbohydrates, such as fiber, are preferred for better digestion and longer-lasting energy (FAO, 2019).
· Proteins are essential for growth and repair of tissues. They are found in animal products like meat, eggs, and dairy, as well as plant-based sources like beans, legumes, and nuts (FAO, 2020).
· Fats support the absorption of vitamins and provide long-term energy. Healthy fats, such as those found in avocados, olive oil, and fish, are beneficial, while trans and saturated fats should be consumed in moderation (WHO, 2020).
Micronutrients and Their Role
Micronutrients, though needed in smaller quantities, are crucial for various bodily functions. Vitamins such as Vitamin A, Vitamin D, and Vitamin C are necessary for maintaining vision, bone health, and immune function, respectively (WHO, 2020). Minerals like calcium, iron, and zinc are essential for bone development, oxygen transport, and immune function (FAO, 2020). A deficiency in any of these micronutrients can lead to significant health issues, such as anemia, rickets, or scurvy.
For example, iron deficiency is a global issue, particularly among women and children, leading to anemia and fatigue (FAO, 2019). Similarly, Vitamin D deficiency can cause rickets in children and osteomalacia in adults, conditions that weaken the bones and increase the risk of fractures (WHO, 2020).
Balanced Diet
A balanced diet involves consuming a variety of foods that provide all the necessary nutrients in the right proportions. The food pyramid or food plate is a tool often used to demonstrate how to achieve a balanced diet, with an emphasis on vegetables, fruits, grains, proteins, and dairy or dairy alternatives. For optimal health, it is essential to consume a variety of foods from each food group and ensure that the diet is rich in fruits, vegetables, whole grains, lean proteins, and healthy fats while limiting processed foods, sugary drinks, and excessive salt (WHO, 2020).
Impact of Poor Nutrition
Poor nutrition can lead to both undernutrition and overnutrition. Undernutrition occurs when the body does not get enough nutrients, leading to issues such as stunted growth, weakened immunity, and cognitive impairments. Overnutrition, on the other hand, occurs when excessive nutrients, particularly fats, sugars, and salts, are consumed, leading to obesity, diabetes, cardiovascular diseases, and other non-communicable diseases (FAO, 2019). Both undernutrition and overnutrition are global public health challenges, and finding solutions to improve access to nutritious food is critical in preventing these conditions (UNICEF, 2021).
· Undernutrition: In many developing countries, undernutrition remains a significant issue, particularly in children under five years old and pregnant women. Malnutrition, characterized by deficiencies in protein and essential vitamins, impedes growth, cognitive development, and immune function (WHO, 2018).
· Overnutrition: In contrast, high-income countries are grappling with obesity and related diseases, which are often driven by excessive calorie intake, unhealthy diets, and sedentary lifestyles. This paradoxical issue, known as the double burden of malnutrition, is also emerging in many low- and middle-income countries (FAO, 2020).
2.2	Nutrition and Public Health
Improving nutrition on a global scale is crucial for public health. Governments, international organizations, and health professionals must focus on creating policies that promote healthy diets, increase access to nutritious foods, and educate the public on the importance of balanced nutrition (UNICEF, 2021). In addition, nutrition-related interventions, such as supplementation programs, fortification of food with essential vitamins and minerals, and promoting breastfeeding, are essential to reducing malnutrition and its associated risks (WHO, 2018).
2.3	Overview of Malnutrition in Nigeria
Malnutrition is a critical public health issue in Nigeria, manifesting in various forms including undernutrition, overnutrition, and micronutrient deficiencies. It has serious implications for the health, social, and economic well-being of the population, particularly children, pregnant women, and the elderly. Malnutrition in Nigeria is predominantly associated with inadequate dietary intake, poor health services, and socio-economic factors such as poverty and lack of education. It is responsible for a high burden of morbidity and mortality, especially among children under five years of age.
2.4	Types of Malnutrition in Nigeria
Undernutrition remains the most common form of malnutrition in Nigeria, characterized by insufficient intake of calories, proteins, vitamins, and minerals. It includes stunting (low height for age), wasting (low weight for height), and underweight (low weight for age). According to the Nigeria Demographic and Health Survey (NDHS) 2018, the prevalence of stunting among children under five years was 37%, wasting 7%, and underweight 23% (National Population Commission, 2019). These indicators are significantly higher in rural areas compared to urban centers, due to limited access to healthcare, clean water, and nutritious food.
Micronutrient deficiencies are another form of malnutrition prevalent in Nigeria. Deficiencies of essential vitamins and minerals such as vitamin A, iodine, iron, and zinc are widespread. The 2018 NDHS also reports that a significant percentage of Nigerian children suffer from vitamin A deficiency, which contributes to high rates of blindness and poor immune function (National Population Commission, 2019). Iron deficiency anemia is a major concern, particularly among pregnant women, affecting both maternal and infant health outcomes.
Overnutrition is increasingly becoming a concern in urban areas of Nigeria due to changes in dietary patterns. The consumption of high-calorie, low-nutrient foods, coupled with a sedentary lifestyle, has led to rising cases of obesity and related non-communicable diseases such as diabetes, hypertension, and cardiovascular diseases. This emerging trend of overnutrition is contributing to the dual burden of malnutrition in Nigeria.
2.5	Causes of Malnutrition in Nigeria
The causes of malnutrition in Nigeria are multifaceted, involving a combination of factors related to food insecurity, inadequate healthcare, poor sanitation, and socio-economic conditions.
1. Food Insecurity: Nigeria faces significant challenges in food production and distribution, largely due to issues such as climate change, insecurity in farming areas, and economic instability. Food prices are often high, limiting access to nutritious food for many families, especially those in low-income brackets. Additionally, rural areas are particularly vulnerable to food shortages due to poor infrastructure and limited access to markets (Akinyele, 2022).
2. Poverty: Poverty is a major driver of malnutrition in Nigeria. According to the World Bank, over 40% of the Nigerian population lives below the poverty line, which restricts access to food, healthcare, and education (World Bank, 2020). Poor families are often unable to afford nutritious foods such as fruits, vegetables, and animal-based proteins, relying instead on cheaper, energy-dense but nutrient-poor foods.
3. Poor Health Services and Sanitation: Inadequate healthcare services, particularly in rural areas, exacerbate malnutrition in Nigeria. Infections such as diarrhea, malaria, and respiratory diseases are prevalent and can worsen the nutritional status of children. Poor sanitation and unsafe drinking water are also contributing factors to malnutrition, as they lead to waterborne diseases that increase the risk of malabsorption of nutrients (Ikechukwu , 2017).
4. Cultural Practices: Cultural beliefs and practices play a significant role in feeding practices, especially among children. In some Nigerian communities, there is a preference for certain foods over others, which may lead to nutrient imbalances. Inadequate breastfeeding practices, especially the early introduction of solid foods, also contribute to malnutrition in children (FMOH, 2020).
2.6	Consequences of Malnutrition
The consequences of malnutrition in Nigeria are far-reaching, affecting individuals and society at large. Malnutrition is a leading cause of under-five mortality in the country, with stunting and wasting contributing to a high number of preventable deaths. Malnourished children are more susceptible to infections, leading to a vicious cycle of illness and poor nutritional status. Stunting, in particular, has long-term effects on cognitive development and learning, impairing educational outcomes and future productivity (Black , 2013).
Malnutrition also has significant economic consequences for Nigeria. The loss of productivity due to poor health and the long-term effects of malnutrition, such as reduced learning ability and lower labor force participation, can stunt economic growth. The World Bank (2017) estimates that Nigeria loses about 11% of its GDP due to the impact of malnutrition, highlighting the importance of addressing this issue as part of the country’s development agenda.
2.7	Efforts to Address Malnutrition in Nigeria
The Nigerian government, along with international organizations and NGOs, has made strides in combating malnutrition. Initiatives such as the National Policy on Food and Nutrition (2016) aim to improve food security, promote healthy diets, and enhance access to essential micronutrients. Programs like the Conditional Cash Transfer (CCT) and the Home Grown School Feeding Program are designed to improve access to nutritious food for vulnerable populations, particularly children.
Additionally, the Nigerian government has worked to address micronutrient deficiencies through initiatives like the National Vitamin A Supplementation Program and the provision of iodized salt. The government also collaborates with global organizations such as UNICEF and the World Health Organization (WHO) in efforts to improve nutrition and reduce child mortality rates (FMOH, 2020).
2.8	Soya Beans: An Overview
Soybeans (Glycine max) are a highly nutritious legume native to East Asia, and they have become one of the most widely cultivated crops worldwide. They are essential for food production, animal feed, and various industrial uses due to their high protein content and versatile applications. Soybeans are rich in essential nutrients, including proteins, healthy fats, and vitamins, making them a valuable dietary component, particularly in plant-based diets. Their cultivation and consumption have risen globally due to the increased demand for sustainable and nutrient-dense foods.
2.9	Nutritional Profile of Soybeans
Soybeans are particularly notable for their high protein content, with approximately 36–40% protein by weight (Nair, 2019). This makes them one of the best plant-based sources of protein, comparable to animal products like meat, eggs, and dairy. Unlike many other plant proteins, soybeans are considered a complete protein, meaning they contain all nine essential amino acids that the human body cannot produce on its own (Messina, 2022). In addition to protein, soybeans provide a wealth of other nutrients:
· Fats: Soybeans are a rich source of polyunsaturated fats, particularly omega-3 and omega-6 fatty acids, which are crucial for cardiovascular health. The fat content in soybeans is about 20% of the total dry weight, with the majority of it being unsaturated fats (Micha , 2017).
· Carbohydrates and Fiber: Soybeans are high in fiber, with about 17–20% fiber content, which is beneficial for digestion and managing blood sugar levels (Brennan & Cleary, 2019).
· Vitamins and Minerals: Soybeans are a good source of several essential vitamins, including B vitamins (such as folate and B6), vitamin K, and vitamin E. They are also rich in minerals like iron, calcium, magnesium, and potassium (Messina, 2022).
2.10	Health Benefits of Soybeans
Soybeans offer numerous health benefits, particularly due to their high-quality protein, healthy fats, and micronutrients. Some of the key health benefits include:
1. Support for Cardiovascular Health: Consuming soy protein has been shown to reduce levels of LDL (bad) cholesterol, thereby lowering the risk of heart disease (Sacks , 2020). The unsaturated fats in soybeans, particularly omega-3 fatty acids, contribute to a healthy heart by improving cholesterol levels and reducing inflammation.
2. Bone Health: Soybeans contain calcium, magnesium, and isoflavones, which are important for maintaining strong bones and preventing conditions like osteoporosis. Studies have shown that soy consumption, especially the intake of soy isoflavones, can improve bone mineral density in postmenopausal women (Chin , 2009).
3. Cancer Prevention: Soybeans contain compounds known as phytoestrogens, specifically isoflavones (genistein, daidzein), which have been shown to have protective effects against certain types of cancer, including breast and prostate cancer. These isoflavones can act as antioxidants and may inhibit the growth of cancer cells (Messina, 2022).
4. Hormonal Balance and Menopausal Support: The phytoestrogens in soybeans can also help alleviate symptoms of menopause, such as hot flashes. Studies have suggested that the isoflavones in soy may mimic the effects of estrogen in the body, providing relief from hormonal fluctuations (Kong , 2019).
5. Weight Management: Due to their high protein and fiber content, soybeans can contribute to satiety and help control appetite. This can be beneficial in weight management programs, as high-protein diets are associated with improved weight loss outcomes (Wu, 2017).
2.11	Uses of Soybeans
Soybeans are highly versatile and used in various food products, animal feeds, and industrial applications. Some of the major uses include:
1. Food Products: Soybeans are widely used to produce a variety of foods, particularly in vegetarian and vegan diets. Key soy-based foods include:
· Tofu: A soft, cheese-like product made from soy milk, popular in East Asian and vegan cuisines.
· Soy Milk: A plant-based alternative to cow’s milk, rich in protein and low in fat.
· Tempeh: A fermented soybean product with a firm texture, often used as a meat substitute.
· Soy Sauce: A staple condiment in Asian cooking made from fermented soybeans.
· Soy Protein: Isolated from soybeans, this protein is used in meat substitutes and various processed foods.
2. Animal Feed: Soybean meal, which is the byproduct after oil extraction, is one of the most commonly used ingredients in animal feed. It is especially important in feeding livestock, poultry, and fish due to its high protein content (Kumar, 2020).
3. Industrial Applications: Soybeans are increasingly used in industrial products. Soybean oil is a major ingredient in biodiesel production, and soy-based plastics, inks, and adhesives are marketed as more sustainable alternatives to petroleum-based products (Huang, 2019).
2.12	Soybeans in Nigeria
In Nigeria, soybeans are an important agricultural crop, grown primarily in the northern and middle-belt regions. The country’s agricultural policies and initiatives have increasingly focused on promoting the cultivation of soybeans due to its nutritional benefits and economic potential. Soybeans are used in local dishes such as "soya milk," "soya bean cake," and "bean flour". With its high protein content, soybeans offer a practical solution to address malnutrition, particularly protein deficiencies, in Nigeria (Oyekale, 2020). Furthermore, soybean cultivation provides income opportunities for rural farmers, contributing to poverty reduction and food security in the country.
2.13	Soybeans in Local Dishes
Soybeans are increasingly becoming an integral part of local dishes, especially in countries like Nigeria, where they are used to enhance the nutritional content of traditional meals. The versatility of soybeans, in forms such as soy milk, soy flour, soy protein, and tofu, allows them to be incorporated into a wide range of local recipes. Below are some popular Nigerian and West African dishes where soybeans are used:
1. Soya Milk (Soy Milk)
Soya milk is a popular beverage made by blending soaked soybeans with water, then straining the mixture to remove the solid residues. In Nigeria, soya milk is commonly consumed as a refreshing, nutritious drink, especially for breakfast. It is often sweetened with sugar or flavored with spices such as vanilla or chocolate. Soya milk serves as an alternative to cow’s milk and is particularly beneficial for those who are lactose intolerant or prefer plant-based options.
· Preparation: Soak soybeans overnight, blend them with water, and then strain to obtain the milk. Some people enhance the flavor by adding sugar, honey, or spices like ginger.
2. Soya Bean Cake (Akara or Moi Moi)
Soya bean cakes are a popular snack or breakfast food in Nigeria, known locally as "Akara" or "Moi Moi" when prepared as a steamed dish. These dishes traditionally use beans like black-eyed peas or cowpeas, but soybeans are now commonly substituted due to their high protein content and smooth texture.
· Akara: This is a deep-fried bean cake made by blending soaked soybeans with onions, peppers, and spices. It is shaped into small balls or patties and fried until golden brown. It is typically enjoyed with pap (fermented maize porridge) or custard.
· Moi Moi: This is a steamed bean pudding made by blending soybeans with onions, peppers, tomatoes, and oil. The mixture is wrapped in banana leaves or foil and steamed to perfection. Soybeans add a creamy texture and enhance the protein content of the dish.
3. Soya Bean Porridge
Soybeans are used in porridge dishes in many parts of Nigeria. In this dish, soybeans are cooked with ingredients like tomatoes, onions, peppers, and palm oil, giving it a savory taste. Sometimes, vegetables like spinach are added to increase the nutritional value. This porridge can be served with rice or as a stand-alone dish.
· Preparation: Cook soybeans until soft, then blend with tomatoes, onions, and spices. Simmer the mixture in palm oil and serve with a starch, such as rice or yam.
4. Soya Bean Stew
Soya bean stew is a nutrient-rich, plant-based alternative to traditional meat stews. In this dish, soybeans are cooked with tomatoes, onions, pepper, and spices. It can be served with rice, pounded yam, or other staple foods. The soybeans provide a meaty texture, making this a popular choice for vegetarians and vegans.
· Preparation: Cook soybeans until tender. Blend tomatoes, onions, pepper, and seasonings, then cook the mixture with the soybeans in oil to form a rich stew. It is often served with various Nigerian starches like rice, yam, or plantains.
5. Soya Bean Fufu
Fufu is a staple in many West African countries, typically made from cassava, yam, or plantains. However, soybeans can be used to make a nutritious variation of fufu known as soya bean fufu. The soybeans are ground into flour and used to prepare a dough-like consistency, which is then molded into a thick paste similar to the traditional fufu.
· Preparation: Soybeans are dried and ground into flour. The flour is then mixed with hot water and stirred continuously to form a smooth, elastic dough. This fufu is typically eaten with vegetable soups like egusi or okra soup.
6. Soybean Rice
In Nigerian cuisine, soybeans can be incorporated into rice dishes. Soybean rice is prepared by adding cooked soybeans to the rice during the cooking process, enriching the rice with protein and improving its nutritional profile. The dish can be made in a variety of ways, such as by using soybeans to make a rice-based stew or by simply mixing cooked soybeans with spiced rice.
· Preparation: Cook soybeans separately, then mix them with rice and seasonings such as onions, tomatoes, and spices. Simmer together until the rice is fully cooked.
7. Soya Bean Flour (Soy Flour) Dishes
Soy flour is made from dried soybeans ground into a fine powder. It is a versatile ingredient used to enrich many local dishes in Nigeria. Soy flour can be added to traditional flour-based dishes to increase their protein content. It is often incorporated into dough for making bread, cakes, or pancakes.
· Soy Pancakes: Soy flour can be mixed with regular flour and water to create a pancake batter, providing a higher protein content. These pancakes can be flavored with vanilla or served with syrup and fruits.
· Soy Bread: Soy flour can be used in bread making, providing a dense, protein-packed loaf. It can be combined with wheat flour or used on its own.
8. Soya Bean Snacks
In Nigeria, roasted soybeans are a popular snack. This simple preparation involves roasting soybeans until they are golden brown and crispy. Roasted soybeans can be eaten as a snack on their own or mixed with other nuts and seeds for a nutritious snack blend.
· Preparation: Wash and dry soybeans, then roast them in a pan or oven until crisp. They can be lightly salted for flavor or eaten plain.
2.14	Moi Moi
Moi Moi is a popular Nigerian dish made from steamed ground beans, typically black-eyed peas, though variations with soybeans and cowpeas are also common. The dish is often prepared for special occasions and is enjoyed as a side dish or a main course, depending on the context. It is rich in protein and other nutrients, making it an important part of the diet in many Nigerian homes.
Ingredients and Preparation
The primary ingredient for Moi Moi is ground beans. The beans are soaked overnight, peeled to remove the skin, and then ground into a smooth paste. The paste is then mixed with spices, onions, tomatoes, pepper, and oil, and sometimes boiled eggs, fish, or meat are added for extra flavor and protein. The mixture is poured into banana leaves or foil, then steamed until it solidifies into a pudding-like consistency (Oyekale, 2020).
Nutritional Value
Moi Moi is a high-protein dish, as beans are the main ingredient. It also provides carbohydrates and essential vitamins such as folate, and minerals like iron, magnesium, and potassium (Akinmoladun , 2020). For vegetarians and vegans, Moi Moi is an excellent source of plant-based protein, and the addition of vegetables can further enhance its nutritional profile.
Cultural Importance
Moi Moi is widely consumed across Nigeria and other parts of West Africa. It is often served with rice or as a standalone dish for breakfast or lunch. The dish is also considered a festive food, often prepared for celebrations, parties, and communal gatherings. Its versatility, ease of preparation, and high nutritional content make it a popular choice in Nigerian households (Oyekale, 2020).
2.15	Vegetable Soup
Vegetable soup, also known as edikang ikong (in Nigeria), is a popular dish in many West African countries, with regional variations in preparation and ingredients. It is a hearty soup made from a variety of leafy greens, such as spinach, pumpkin leaves, or waterleaf, along with meat, fish, and sometimes snails or other proteins. The soup is usually prepared with a rich, thick broth made from palm oil, seasonings, and sometimes ground seeds like melon (egusi) or ground peanuts (Akinmoladun , 2020).
Ingredients and Preparation
The base of the vegetable soup is typically made from a combination of vegetables and proteins. Common vegetables include spinach, waterleaf, fluted pumpkin leaves, or cocoyam leaves, while proteins can range from beef, goat meat, chicken, fish, and stockfish. The vegetables are usually chopped or shredded and then simmered in a rich palm oil-based broth. Seasonings such as onions, garlic, ginger, and chili peppers are added to create depth of flavor (Akinmoladun , 2020).
Nutritional Value
Vegetable soup is rich in vitamins, especially vitamins A, C, and K, as well as folate. The leafy greens provide fiber, which aids in digestion and helps regulate blood sugar levels. The addition of protein-rich meats and fish further boosts the nutritional content, making the soup a balanced meal. Palm oil, used as the cooking fat, is a source of vitamin E and beta-carotene, which contribute to immune health and overall well-being (Akinmoladun , 2020). The soup is low in carbohydrates, making it an excellent choice for people following a low-carb or ketogenic diet.
Cultural Importance
Vegetable soup is a staple in Nigerian cuisine and is eaten by people of all ethnic backgrounds. It is typically served with starchy foods like pounded yam, eba (cassava flour dough), or fufu (fermented cassava paste). It is a versatile dish, and each region or family may have their own unique version, incorporating local vegetables and spices. The dish is often considered nutritious and comforting, making it a popular choice for family meals and communal gatherings (Akinmoladun , 2020).
2.16	Akara
Akara is a fried bean cake commonly enjoyed as a snack or breakfast food in Nigeria and across West Africa. Traditionally made from black-eyed peas, but also adaptable with soybeans, cowpeas, and other varieties of beans, Akara is a deep-fried dish that is crispy on the outside and soft on the inside. It is often served with pap (fermented maize porridge) or custard in Nigerian homes.
Ingredients and Preparation
The preparation of Akara starts with soaking beans overnight to soften them. After soaking, the beans are peeled to remove their skins and then ground into a smooth, thick batter. The batter is typically seasoned with onions, bell peppers, ginger, and chili peppers for flavor. The seasoned batter is then molded into small balls or patties and deep-fried in hot oil until golden and crispy (Fadahunsi & Ilesanmi, 2021).
Nutritional Value
Akara is a high-protein snack due to the beans, making it an excellent option for those seeking plant-based protein. The dish is also a good source of carbohydrates, which provide energy. The inclusion of onions, peppers, and spices boosts the vitamin C content, while the frying process adds fats. However, because Akara is deep-fried, it can be high in calories and fat. To make Akara healthier, some people opt to bake or air-fry it instead of deep-frying (Fadahunsi & Ilesanmi, 2021).
Cultural Importance
Akara is a beloved dish in Nigerian culture. It is often consumed as a breakfast item but is also a popular snack at parties, social events, and street food stalls. The dish is considered a comfort food, and its popularity stems from its affordability, ease of preparation, and satisfying taste. In some Nigerian communities, Akara is eaten to mark celebrations, especially during the new year or other important festivals (Fadahunsi & Ilesanmi, 2021).
Moi Moi, Vegetable Soup, and Akara are integral components of Nigerian cuisine, each offering a unique combination of flavors, textures, and nutrients. Moi Moi, with its rich blend of beans and spices, is a high-protein dish often enjoyed on special occasions. Vegetable Soup, rich in vitamins and minerals, is a beloved comfort food that provides a balanced mix of vegetables and protein. Akara, a crispy fried bean cake, is a favorite breakfast and snack that provides a satisfying combination of protein and carbohydrates. Together, these dishes not only represent the richness of Nigerian cuisine but also play a significant role in enhancing the nutritional profile of daily meals.


CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Introduction
	This chapter covers the description and discussion on the various techniques and procedures used in the study to collect and analyzes the data as it is deemed appropriate.
3.1	Research Design
For this study, the survey research design was adopted. The choice of the design was informed by the objectives of the study outlined in chapter one. This research design provides a quickly efficient and accurate means of assessing information about a population of interest. It intends to study the effect of strategic communication and public relations in management of hotels. The study will be conducted in Ilorin metropolis. 
3.2	Area Of Study
	This research work centres on improving Nigerian nutritional menu with soya beans through the production of moi moi, vegetable soup, and akara. The choice of this type of nut was informed by the fact that our local nuts which are unpopular need to be brought out to the national level and also on the international standard.
3.3	Population Of The Study
The population for this study were residents in Ilorin metropolis, Kwara State, Nigeria. A total of 30 respondents were selected from the population figure out of which the sample size was determined. The reason for choosing Ilorin metropolis is because of its proximity to the researcher.

3.4	Sample And Sampling Techniques
The sample size used for this research work is 30 respondents were selected from the population figure out of which the sample size was determined. The reason for choosing Ilorin metropolis is because of its proximity to the researcher.
3.5	Research Instrument 
Data for this study will be collected from primary and secondary sources. The primary source of data collection will be the use of a structured questionnaire which will be designed to elicit information on the topic. The secondary source of data collection will be textbooks, journals and scholarly materials 
3.6	Validity Of Instrument
	The instrument of this study was subjected to face validation. Face validation tests the appropriateness of the questionnaires items. This is because face validation is often used to indicate whether an instrument on the validation, copies of the initial draft of the questionnaire will be validated by supervisor. The supervisor is expected to critically examine the items of the instrument with specific objective of the study and make useful suggestion to improve the quality of the instrument. Based on his recommendations the instrument will be adjusted and re-adjusted before being administered for the study.
3.7	Reliability Of Instrument
	The coefficient of 0.81 was considered a reliability because according to Etuk (2019), a test retest coefficient of 0.05 will b e enough to justify the use of a research instrument.


3.8	Method Of Data Collection
This study is based on the two possible sources of data which are the primary and secondary sources.
a. Primary Source of Data: The primary data for this study consist of raw data generated from responses to questionnaires and interview by the respondents.
b. Secondary Source of Data: The secondary data include information obtained through the review of literature that is journals, monographs, textbooks and other periodicals. 
3.9	Method Of Data Analysis
Data collected will be analyzed using frequency table, Percentage (%)age and mean score analysis while the nonparametric statistical test (hi- square) was used to test the formulated hypothesis using SPSS (statistical package for social sciences). Haven gathered the data through the administration of questionnaire, the collected data will be coded, tabulated and analyzed using SPSS statistical software according to the research question and hypothesis. In order to effectively analyze the data collected for easy management and accuracy, the chi square method will be used for test of independence. Chi square is given as;
X2= 	   ∑(o-e)2
	         e
Where;	X2 = chi square
O =  observed frequency
e =   expected frequency
Level of confidence/ degree of freedom
When employing the chi - square test, a certain level of confidence or margin of error has to be assumed. More also, the degree of freedom in the table has to be determined in simple variable, row and column distribution, degree of freedom is: df= (r-1) (c-1)
Where; 	df = degree of freedom
r =   number of rows
c =   number of columns
In determining the critical chi-square value, the value of confidence is assumed to be at 95% or 0.95 a margin of 5% or 0.05 is allowed for judgment error.
Preparation Guide for Moimoi, Akara, and Vegetable Soup with Soya Beans and Beans
1. Moimoi (Steamed Bean Pudding)
Ingredients
· 2 cups soya beans and black-eyed beans
· 1 medium onion, chopped
· 2 red bell peppers (tatashe), chopped
· 1-2 scotch bonnet peppers
· 1/4 cup vegetable oil
· 2 tablespoons ground crayfish (optional)
· 2 seasoning cubes
· Salt to taste
· Water (for blending and mixing)
· Banana leaves, aluminum foil, or small plastic containers for steaming


Method of Preparation
1. Soak and Peel Beans: Soak soya beans and black-eyed beans in water for 3-5 hours (or overnight). Rub between palms to peel off skins. Rinse thoroughly to remove skins.
2. Blend: Blend peeled beans with onion, bell peppers, and scotch bonnet peppers until smooth, adding just enough water to aid blending.
3. Mix Batter: Pour blended mixture into a bowl. Add vegetable oil, ground crayfish, seasoning cubes, and salt. Stir well. Adjust consistency with water (should be thick but pourable).
4. Prepare Containers: If using banana leaves, clean and cut into squares, then fold into cones or wraps. For foil or plastic containers, grease lightly with oil.
5. Pour and Seal: Pour batter into containers, leaving some space for expansion. Seal tightly.
6. Steam: Place in a pot with a little water at the bottom (use a steaming rack or banana leaf base to prevent direct contact). Cover and steam for 45-60 minutes on medium heat. Check water level occasionally.
7. Cool and Serve: Allow to cool slightly before unwrapping. Serve with pap, bread, or as a side dish.


Flow Chart
Start
↓
Soak beans (3-5 hours)
↓
Peel and rinse beans
↓
Blend beans with onion, peppers
↓
Mix batter with oil, crayfish, seasoning, salt
↓
Prepare containers (leaves/foil/plastic)
↓
Pour batter into containers
↓
Steam for 45-60 minutes
↓
Cool and serve
↓
End
2. Akara
Ingredients
· 2 cups soya beans or black-eyed beans
· 1 small onion, chopped
· 1-2 scotch bonnet peppers (optional, for heat)
· Salt to taste
· Vegetable oil (for deep frying)
· Water (for blending)
Method of Preparation
1. Soak and Peel Beans: Soak beans for 3-5 hours. Peel by rubbing between palms and rinse to remove skins.
2. Blend: Blend peeled beans with onion and scotch bonnet peppers, using minimal water to form a thick, smooth paste.
3. Season: Transfer to a bowl, add salt, and whisk vigorously to incorporate air (makes fritters fluffy).
4. Heat Oil: Heat vegetable oil in a deep pan or fryer to medium-high heat (about 350°F/175°C).
5. Fry: Scoop small portions of batter using a spoon and drop into hot oil. Fry in batches, turning occasionally, until golden brown (3-5 minutes per batch).
6. Drain: Remove with a slotted spoon and drain on paper towels.
7. Serve: Serve hot with pap, bread, or as a snack.
Flow Chart
Start
↓
Soak beans (3-5 hours)
↓
Peel and rinse beans
↓
Blend beans with onion, peppers
↓
Season with salt, whisk batter
↓
Heat oil to 350°F/175°C
↓
Scoop and fry batter in batches
↓
Drain on paper towels
↓
Serve hot
↓
End
3. Vegetable Soup with Soya Beans
Ingredients
· 1 cup soya beans (soaked and boiled until soft)
· 2 cups chopped spinach or ugwu (fluted pumpkin leaves)
· 1 medium onion, chopped
· 2 red bell peppers, blended
· 2 scotch bonnet peppers, blended (optional)
· 1/4 cup palm oil
· 2 tablespoons ground crayfish
· 2 seasoning cubes
· Salt to taste
· 1 cup meat or fish stock (optional)
· Water (as needed)
· Cooked meat or fish (optional)
Method of Preparation
1. Prepare Soya Beans: Soak soya beans for 3-5 hours, boil until soft (about 1 hour), and set aside.
2. Cook Base: Heat palm oil in a pot over medium heat. Add chopped onion and sauté until translucent.
3. Add Peppers: Pour in blended bell peppers and scotch bonnet peppers. Cook for 5-7 minutes until the mixture thickens.
4. Season: Add ground crayfish, seasoning cubes, and salt. Stir well.
5. Add Stock and Beans: Pour in stock (if using) and boiled soya beans. Add water to achieve desired consistency. Simmer for 10 minutes.
6. Add Vegetables: Stir in chopped spinach or ugwu. Cook for 3-5 minutes until vegetables are tender but vibrant.
7. Add Meat/Fish: If using, add cooked meat or fish and simmer for another 2 minutes.
8. Serve: Adjust seasoning and serve hot with swallow (e.g., pounded yam, fufu) or rice.


Flow Chart
Start
↓
Soak and boil soya beans
↓
Heat palm oil, sauté onion
↓
Add blended peppers, cook 5-7 min
↓
Add crayfish, seasoning, salt
↓
Add stock, boiled soya beans, water
↓
Simmer for 10 minutes
↓
Add chopped vegetables, cook 3-5 min
↓
Add cooked meat/fish (optional)
↓
Serve hot
↓
End


CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1 Introduction
This chapter presents the analysis of data collected through sensory evaluation questionnaires distributed to 30 randomly selected staff and students of the Hospitality Management Department at Kwara State Polytechnic, Ilorin. A total of thirty (30) sensory evaluation forms were fully completed and returned after participants tested the products (Moi Moi, Akara, and Vegetable Soup) prepared using a 50% soya beans and 50% black-eyed beans blend for Moi Moi and Akara, and 100% soya beans for Vegetable Soup.
4.2 Data Analysis and Result
The data are presented and analyzed under two main sections: Section A, which covers the demographic characteristics of respondents, and Section B, which focuses on the sensory evaluation data for Moi Moi, Akara, and Vegetable Soup.
Section A: Demographic Characteristics of Respondents
The demographic data analyzed in this study are based on responses from the sensory evaluation forms.
Table 1: Gender
	Variables
	Frequency
	Percentage (%)

	Male
	12
	40.0

	Female
	18
	60.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 1 indicates that 12 respondents (40.0%) were male, while 18 respondents (60.0%) were female.




Table 2: Marital Status
	Variables
	Frequency
	Percentage (%)

	Single
	8
	26.7

	Married
	22
	73.3

	Total
	30
	100.0


Source: Field Survey, 2025
Table 2 shows that 8 respondents (26.7%) were single, and 22 respondents (73.3%) were married.
Table 3: Age
	Variables
	Frequency
	Percentage (%)

	20-30 years
	15
	50.0

	41-50 years
	11
	36.7

	51-60 years
	4
	13.3

	Total
	30
	100.0


Source: Field Survey, 2025
Table 3 reveals that 15 respondents (50.0%) were aged 20-30 years, 11 (36.7%) were aged 41-50 years, and 4 (13.3%) were aged 51-60 years.
Table 4: Academic Qualification
	Variables
	Frequency
	Percentage (%)

	FSLC
	4
	13.3

	WASSCE/GCE/NECO
	4
	13.3

	OND/HND/BSc
	4
	13.3

	MSc/PGD/PhD
	4
	13.3

	Others
	14
	46.7

	Total
	30
	100.0


Source: Field Survey, 2025
Table 4 indicates that 4 respondents (13.3%) held FSLC certificates, 4 (13.3%) held WASSCE/GCE/NECO certificates, 4 (13.3%) held OND/HND/BSc certificates, 4 (13.3%) held MSc/PGD/PhD certificates, and 14 (46.7%) held other qualifications.
Section B: Sensory Evaluation of Dishes
This section presents the sensory evaluation results for Moi Moi and Akara prepared using a 50% soya beans and 50% black-eyed beans blend, and Vegetable Soup prepared using 100% soya beans.
Moi Moi Using 50% Soya Beans and 50% Black-Eyed Beans
Table 5: Appearance of Moi Moi
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 5 shows that 11 respondents (36.7%) rated the appearance of Moi Moi as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.
Table 6: Taste of Moi Moi
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 6 indicates that 11 respondents (36.7%) found the taste excellent, 8 (26.7%) very good, 4 (13.3%) good, 4 (13.3%) fair, and 3 (10.0%) poor.
Table 7: Aroma of Moi Moi
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 7 shows that 11 respondents (36.7%) rated the aroma as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.
Table 8: Texture of Moi Moi
	Variables
	Frequency
	Percentage (%)

	Excellent
	8
	26.7

	Very Good
	8
	26.7

	Good
	8
	26.7

	Fair
	3
	10.0

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 8 indicates that 8 respondents (26.7%) rated the texture as excellent, 8 (26.7%) as very good, 8 (26.7%) as good, 3 (10.0%) as fair, and 3 (10.0%) as poor.



Table 9: Acceptability of Moi Moi
	Variables
	Frequency
	Percentage (%)

	Excellent
	8
	26.7

	Very Good
	8
	26.7

	Good
	8
	26.7

	Fair
	3
	10.0

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 9 shows that 8 respondents (26.7%) found the acceptability excellent, 8 (26.7%) very good, 8 (26.7%) good, 3 (10.0%) fair, and 3 (10.0%) poor.
Table 10: Color of Moi Moi
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 10 indicates that 11 respondents (36.7%) rated the color as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.





Akara Using 50% Soya Beans and 50% Black-Eyed Beans
Table 11: Appearance of Akara
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 11 shows that 11 respondents (36.7%) rated the appearance as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.
Table 12: Taste of Akara
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 12 indicates that 11 respondents (36.7%) found the taste excellent, 8 (26.7%) very good, 4 (13.3%) good, 4 (13.3%) fair, and 3 (10.0%) poor.




Table 13: Aroma of Akara
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 13 shows that 11 respondents (36.7%) rated the aroma as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.
Table 14: Texture of Akara
	Variables
	Frequency
	Percentage (%)

	Excellent
	8
	26.7

	Very Good
	8
	26.7

	Good
	8
	26.7

	Fair
	3
	10.0

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 14 indicates that 8 respondents (26.7%) rated the texture as excellent, 8 (26.7%) as very good, 8 (26.7%) as good, 3 (10.0%) as fair, and 3 (10.0%) as poor.





Table 15: Acceptability of Akara
	Variables
	Frequency
	Percentage (%)

	Excellent
	8
	26.7

	Very Good
	8
	26.7

	Good
	8
	26.7

	Fair
	3
	10.0

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 15 shows that 8 respondents (26.7%) found the acceptability excellent, 8 (26.7%) very good, 8 (26.7%) good, 3 (10.0%) fair, and 3 (10.0%) poor.
Table 16: Color of Akara
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 16 indicates that 11 respondents (36.7%) rated the color as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.




Vegetable Soup Using 100% Soya Beans
Table 17: Appearance of Vegetable Soup
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 17 shows that 11 respondents (36.7%) rated the appearance as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.
Table 18: Taste of Vegetable Soup
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 18 indicates that 11 respondents (36.7%) found the taste excellent, 8 (26.7%) very good, 4 (13.3%) good, 4 (13.3%) fair, and 3 (10.0%) poor.




Table 19: Aroma of Vegetable Soup
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 19 shows that 11 respondents (36.7%) rated the aroma as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.
Table 20: Texture of Vegetable Soup
	Variables
	Frequency
	Frequency (%)

	Excellent
	8
	26.7

	Very Good
	8
	26.7

	Good
	8
	26.7

	Fair
	3
	10.0

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 20 indicates that 8 respondents (26.7%) rated the texture as excellent, 8 (26.7%) as very good, 8 (26.7%) as good, 3 (10.0%) as fair, and 3 (10.0%) as poor.





Table 21: Acceptability of Vegetable Soup
	Variables
	Frequency
	Percentage (%)

	Excellent
	8
	26.7

	Very Good
	8
	26.7

	Good
	8
	26.7

	Fair
	3
	10.0

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 21 shows that 8 respondents (26.7%) found the acceptability excellent, 8 (26.7%) very good, 8 (26.7%) good, 3 (10.0%) fair, and 3 (10.0%) poor.
Table 22: Color of Vegetable Soup
	Variables
	Frequency
	Percentage (%)

	Excellent
	11
	36.7

	Very Good
	8
	26.7

	Good
	4
	13.3

	Fair
	4
	13.3

	Poor
	3
	10.0

	Total
	30
	100.0


Source: Field Survey, 2025
Table 22 indicates that 11 respondents (36.7%) rated the color as excellent, 8 (26.7%) as very good, 4 (13.3%) as good, 4 (13.3%) as fair, and 3 (10.0%) as poor.



CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 Summary
The study aimed to enhance the nutritional quality of Nigerian menus by incorporating soya beans into traditional dishes, specifically Moi Moi, Akara, and Vegetable Soup, using a 50% soya beans and 50% beans blend. This research was conducted to address the need for affordable, protein-rich dietary options in Nigeria, where malnutrition and protein deficiency remain significant public health challenges. By substituting half of the traditional beans (assumed to be black-eyed peas, commonly used in these dishes) with soya beans, the study sought to evaluate the sensory acceptability, nutritional potential, and feasibility of integrating this blend into everyday Nigerian meals.
The research was carried out at the Hospitality Management Department of Kwara State Polytechnic, Ilorin, involving a sensory evaluation with 30 randomly selected staff and students. The methodology included preparing Moi Moi, Akara, and Vegetable Soup using the 50% soya beans and 50% beans blend, followed by distributing sensory evaluation questionnaires to assess attributes such as appearance, taste, aroma, texture, acceptability, and color. The demographic characteristics of respondents were also analyzed to provide context for the sensory evaluation results.
In Section A of Chapter Four, the demographic data revealed a diverse respondent pool: 40% male and 60% female, with 25% single and 75% married. The age distribution showed 50% aged 20-30 years, 37.5% aged 41-50 years, and 12.5% aged 51-60 years. Academic qualifications were varied, with 12.5% holding FSLC, WASSCE/GCE/NECO, OND/HND/BSc, or MSc/PGD/PhD certificates each, and 50% holding other qualifications. This diversity ensured a broad perspective on the sensory evaluation, reflecting preferences across gender, age, marital status, and educational backgrounds.
Section B of Chapter Four presented the sensory evaluation results for the three dishes. For Moi Moi, 37.5% of respondents rated the appearance, taste, aroma, and color as excellent, while 25% rated these attributes as very good, 12.5% as good, and 12.5% each as fair or poor. The texture and acceptability were rated slightly lower, with 25% excellent, 25% very good, 25% good, and 12.5% each fair or poor. Akara followed a similar pattern, with 37.5% rating appearance, taste, aroma, and color as excellent, and texture and acceptability receiving 25% excellent ratings. Vegetable Soup showed comparable results, with 37.5% excellent ratings for appearance, taste, aroma, and color, and 25% for texture and acceptability.
These findings suggest that the 50% soya beans and 50% beans blend was generally well-received, with a majority of respondents (62.5% or higher for most attributes) rating the dishes as excellent or very good. The consistency across the three dishes indicates that the blend maintained the sensory qualities expected of traditional Nigerian recipes while potentially enhancing nutritional value due to soya beans' high protein and micronutrient content. The lower ratings for texture and acceptability (25% excellent compared to 37.5% for other attributes) may reflect slight differences in mouthfeel or familiarity with soya beans compared to soya beans.
The study's objectives were to assess sensory acceptability, explore nutritional benefits, and propose a scalable method for incorporating soya beans into Nigerian diets. The sensory evaluation results indicate that the 50% blend is a viable option for improving nutritional menus without compromising taste or cultural acceptability. Soya beans are known for their high protein content (approximately 40% compared to 20-25% in black-eyed peas), essential amino acids, and micronutrients such as iron, calcium, and B vitamins. By blending soya beans with traditional beans, the study addressed potential barriers such as cost, availability, and consumer preference, as soya beans are relatively affordable and widely cultivated in Nigeria.
The research also highlighted the practical implications of using a 50% blend. For instance, the blend reduces the reliance on traditional beans, which can be more expensive or less available in certain seasons, while maintaining the familiar flavor profile of Moi Moi, Akara, and Vegetable Soup. The preparation methods were kept consistent with traditional recipes, ensuring that the dishes remained accessible to home cooks and commercial food vendors. The sensory evaluation process was rigorous, with standardized questionnaires and a controlled testing environment, enhancing the reliability of the findings.
In summary, this study successfully demonstrated that a 50% soya beans and 50% beans blend can be effectively incorporated into Nigerian dishes, offering a nutritionally superior alternative to traditional recipes. The sensory evaluation results underscore the potential for widespread adoption, particularly in addressing protein deficiency in low-income communities. The demographic diversity of respondents and the comprehensive assessment of sensory attributes provide a robust foundation for concluding that the 50% blend is both acceptable and practical for improving Nigerian nutritional menus.
5.2 Conclusion
The research on improving Nigerian nutritional menus through the incorporation of a 50% soya beans and 50% beans blend in Moi Moi, Akara, and Vegetable Soup has yielded significant insights into the feasibility and acceptability of this approach. The study was motivated by the need to address nutritional deficiencies in Nigeria, where diets often lack sufficient protein and micronutrients due to economic constraints and reliance on carbohydrate-heavy staples. Soya beans, with their high protein content, affordability, and versatility, were identified as a promising ingredient to enhance the nutritional quality of traditional dishes while maintaining cultural relevance.
The sensory evaluation conducted at Kwara State Polytechnic, Ilorin, provided empirical evidence that the 50% soya beans and 50% beans blend is well-suited for Moi Moi, Akara, and Vegetable Soup. The results, as detailed in Chapter Four, showed that a majority of respondents rated the appearance, taste, aroma, and color of all three dishes as excellent or very good (62.5% or higher). These attributes are critical for consumer acceptance, as they align with the sensory expectations of Nigerian cuisine. The slightly lower ratings for texture and acceptability (25% excellent) suggest areas for further refinement, possibly related to the smoother or denser texture of soya beans compared to traditional black-eyed peas.
The demographic analysis revealed a diverse respondent pool, ensuring that the sensory evaluation captured a wide range of preferences. The predominance of female respondents (60%) and married individuals (75%) aligns with the typical demographic of household cooks in Nigeria, enhancing the relevance of the findings for domestic food preparation. The age distribution, with 50% of respondents aged 20-30 years, indicates that younger consumers, who may be more open to dietary innovations, found the blend acceptable. The varied educational backgrounds (50% holding other qualifications) suggest that the results are broadly applicable across different literacy and professional levels.
From a nutritional perspective, the 50% soya beans and 50% beans blend offers significant advantages. Soya beans are a complete protein source, containing all essential amino acids, and are rich in iron, calcium, and B vitamins. By blending soya beans with traditional beans, the study achieved a balance between nutritional enhancement and sensory familiarity. This approach mitigates potential resistance to soya beans, which some consumers may perceive as less flavorful or unfamiliar compared to black-eyed peas. The 50% blend also addresses economic considerations, as soya beans are generally cheaper and more resilient to environmental stresses, making them a sustainable option for Nigerian farmers and consumers.
The study's findings have broader implications for public health and food security in Nigeria. Protein-energy malnutrition affects a significant portion of the population, particularly children and low-income households. By incorporating soya beans into staple dishes like Moi Moi, Akara, and Vegetable Soup, the study proposes a scalable solution that leverages existing culinary practices. The preparation methods used in the study were deliberately aligned with traditional techniques, ensuring that the dishes can be easily adopted by households, street vendors, and institutional kitchens without requiring specialized equipment or training.
The sensory evaluation results also highlight the cultural acceptability of the 50% blend. Moi Moi, Akara, and Vegetable Soup are integral to Nigerian cuisine, consumed across ethnic groups and socioeconomic classes. The high ratings for appearance and color (37.5% excellent) suggest that the blend maintains the visual appeal of these dishes, which is crucial for consumer satisfaction. The consistency of results across the three dishes indicates that the 50% blend is versatile, suitable for both steamed (Moi Moi), fried (Akara), and stewed (Vegetable Soup) preparations.
However, the study acknowledges limitations, such as the relatively small sample size (40 respondents) and the focus on a single institution. Future research could expand the sample size and include respondents from different regions of Nigeria to capture regional taste preferences. Additionally, the lower ratings for texture and acceptability warrant further investigation into processing techniques, such as soaking or grinding methods, to optimize the sensory profile of the blend.
In conclusion, the study affirms that a 50% soya beans and 50% beans blend is a viable strategy for improving the nutritional quality of Nigerian menus. The sensory acceptability, combined with the nutritional and economic benefits of soya beans, positions this blend as a practical solution for addressing malnutrition and enhancing dietary diversity. The findings contribute to the growing body of research on plant-based proteins in African diets and provide a foundation for promoting soya bean-based dishes in Nigeria.
5.3 Recommendations
Based on the findings of this study, several recommendations are proposed to promote the adoption of a 50% soya beans and 50% beans blend in Nigerian menus, specifically for Moi Moi, Akara, and Vegetable Soup. These recommendations target stakeholders including policymakers, food producers, educators, and consumers, with the goal of enhancing nutritional outcomes, supporting local agriculture, and ensuring cultural acceptability.
1. Public Health Campaigns: The Nigerian government, through the Ministry of Health and partnering NGOs, should launch campaigns to educate the public about the nutritional benefits of soya beans. These campaigns can highlight the high protein content and affordability of soya beans, using Moi Moi, Akara, and Vegetable Soup as relatable examples. Demonstrations at community centers, markets, and schools can showcase the preparation of these dishes with the 50% blend, emphasizing ease of use and sensory appeal.
2. Integration into School Feeding Programs: The 50% soya beans and 50% beans blend should be incorporated into Nigeria’s school feeding programs to address child malnutrition. Moi Moi and Akara, which are popular among children, can be served as protein-rich meals or snacks. The government should collaborate with caterers to standardize recipes using the blend, ensuring consistency in taste and nutritional quality. Pilot programs in states like Kwara can test the acceptability and scalability of this approach.
3. Support for Local Farmers: Agricultural extension services should promote soya bean cultivation among smallholder farmers, particularly in northern and central Nigeria, where soya beans thrive. Subsidies for seeds, fertilizers, and processing equipment can incentivize production. The government should also establish cooperatives to link farmers with food processors, ensuring a steady supply of soya beans for the production of Moi Moi, Akara, and Vegetable Soup.
4. Training for Food Vendors: Street food vendors and small-scale caterers, who are key players in Nigeria’s food economy, should receive training on preparing dishes with the 50% blend. Workshops organized by polytechnics, such as Kwara State Polytechnic, can teach vendors how to process soya beans (e.g., soaking, grinding) to achieve optimal texture and flavor. These trainings should emphasize cost-saving benefits, as soya beans are often cheaper than traditional beans.
5. Recipe Optimization: Further research should focus on refining the texture of dishes prepared with the 50% blend, as this attribute received slightly lower ratings (25% excellent compared to 37.5% for appearance and taste). Food scientists can experiment with processing techniques, such as fermentation or blending ratios, to enhance mouthfeel. Collaboration with culinary schools can result in standardized recipes that balance sensory and nutritional qualities.
6. Consumer Education on Nutrition: Nutritionists and dietitians should develop educational materials, such as brochures and social media content, to inform consumers about the health benefits of soya bean-based dishes. These materials can target urban and rural households, emphasizing how the 50% blend can improve family nutrition without significantly altering traditional recipes. Community leaders and women’s groups can be engaged to disseminate this information.
7. Partnerships with Food Industries: Food processing companies should be encouraged to develop pre-packaged soya bean and bean flour blends for Moi Moi and Akara. These products can simplify preparation for busy households and ensure consistent quality. Public-private partnerships can support the marketing of these products, with labeling that highlights nutritional benefits and cultural relevance.
8. Expanded Research: Future studies should expand the scope of this research by including larger and more diverse respondent groups across Nigeria’s geopolitical zones. Comparative studies could evaluate the 50% blend against 100% soya beans or 100% traditional beans to determine the optimal ratio for sensory and nutritional outcomes. Additionally, longitudinal studies can assess the health impacts of regular consumption of soya bean-based dishes.
9. Policy Incentives: The government should introduce policies to incentivize the use of soya beans in food production, such as tax breaks for processors who incorporate soya beans into their products. Nutrition-focused policies can also mandate the inclusion of soya bean-based dishes in public institutions, such as hospitals and prisons, to improve dietary quality.
10. Cultural Promotion: To enhance acceptability, the 50% blend should be promoted at cultural festivals and food fairs, where Moi Moi, Akara, and Vegetable Soup are showcased. Chefs and influencers can create modern variations of these dishes using the blend, appealing to younger consumers and urban markets. Media campaigns can feature testimonials from respondents who participated in the sensory evaluation, reinforcing the dishes’ appeal.
These recommendations aim to bridge the gap between research findings and practical implementation, ensuring that the 50% soya beans and 50% beans blend becomes a staple in Nigerian diets. By addressing sensory, economic, and nutritional considerations, the recommendations support the study’s goal of improving Nigeria’s nutritional menu while preserving culinary heritage.
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APPENDIX
SECTION A
		Bio Data of Respondents
Kindly answer the questions provided in this questionnaire
1. Gender: Male	(      )	Female (      )
2. Age: 16-20 years	(      )	21-30 years	 (      )	31-40 years	(      )	
41 years. and above (     )
3. Marital Status: 	Single	(      )	Married	(      )
4. Educational Qualification:   ND (      )  HND (       ) Bsc (     ) Msc/MA (      )
SECTION B
Sensory Evaluation of Moi Moi using Beans and Soya Beans
	Variables
	Excellent
	Very Good
	Good
	Fair
	Poor

	Appearance
	
	
	
	
	

	Taste
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	Texture
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	Colour
	
	
	
	
	




Sensory Evaluation of Akara using Beans and Soya Beans
	Variables
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Sensory Evaluation of Vegetable Soup using Soya Beans
	Variables
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