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Abstract
The prevalence of protein-energy malnutrition and rising food insecurity in Nigeria necessitate innovative and affordable solutions to improve the nutritional quality of the Nigerian diet. This project focuses on the enrichment of Nigerian menus through the effective use of soya beans (Glycine max), a leguminous crop known for its exceptional nutritional value. Soya beans contain high-quality plant protein, essential amino acids, dietary fiber, unsaturated fats, vitamins (such as B-complex, Vitamin K), and vital minerals (including calcium, iron, and magnesium), making them an excellent food source for combating malnutrition and supporting healthy growth and development. This study evaluates the potential of incorporating soya beans into a variety of traditional Nigerian dishes to enhance their nutritional profile without compromising taste or cultural acceptability. Recipes such as soya moi-moi, soya ojojo, soya milk, were developed and tested for sensory appeal, affordability, and ease of preparation. Attention was given to food processing methods such as soaking, boiling, fermenting, and roasting to improve digestibility, reduce anti-nutritional factors (like trypsin inhibitors and phytic acid), and enhance flavor. The project also examines local attitudes toward soya beans, highlighting the need for nutrition education and public awareness campaigns to encourage wider acceptance and usage. In addition, the economic aspect is considered, as soya bean cultivation supports local agriculture and offers a low-cost alternative to animal protein, especially in low-income households. In conclusion, the integration of soya beans into the Nigerian menu not only addresses nutritional deficiencies but also supports sustainable food systems and local economies. This study recommends the widespread adoption of soya bean-enriched foods as a strategic approach to improving national health outcomes, promoting food self-sufficiency, and preserving culinary traditions with a modern nutritional twist.
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CHAPTER ONE:
INTRODUCTION
1.1 Background of the Study
Soya beans (Glycine max) are a leguminous crop recognized globally for their high nutritional value. Rich in protein, essential fatty acids, vitamins, and minerals, soya beans serve as a versatile and affordable food ingredient. In a country like Nigeria, where malnutrition and protein deficiencies are still prevalent—especially in rural areas—soya beans offer a low-cost and sustainable way to improve the nutritional quality of local dishes. Food and Agriculture Organization (FAO). (2012). 
Despite its health benefits, soya beans are underutilized in the Nigerian diet. Incorporating it into traditional meals such as moi-moi, ojojo, milk can significantly enhance the protein content and promote better health. According to Ajayi, A. O., Adeyemi, M. O., & Ojo, K. O. (2013).
As a result, there is a growing need for alternative, affordable, and sustainable protein sources that can be integrated into the average Nigerian diet without altering cultural preferences or food practices. One such alternative is soya beans (Glycine max), a legume known for its high-quality plant protein, essential amino acids, and a wide range of health benefits.

Soya beans are not only nutritionally rich, but also versatile in food applications. They can be processed into soya milk, soya flour, tofu, soya meat, and added to both traditional and modern recipes. Although soya beans are cultivated in many parts of Nigeria (notably in Benue, Kaduna, and Kwara States), their use in daily household cooking remains limited, largely due to lack of awareness, limited knowledge of processing techniques, and misconceptions about their taste and preparation.
According to Ajayi, A. O., Adeyemi, M. O., & Ojo, K. O. (2013). 
Nigeria, like many developing countries, faces persistent issues of malnutrition and food insecurity, particularly among vulnerable groups such as children, pregnant women, and low-income families. One of the most critical challenges is protein-energy malnutrition, which stems from the inadequate intake of high-quality protein in daily diets. While animal-based proteins such as meat, fish, and eggs are rich in essential amino acids, they are often expensive and inaccessible to many Nigerians, especially those in rural and economically disadvantaged communities.

Soya beans (Glycine max) are a legume native to East Asia but now cultivated worldwide due to their high nutritional value and adaptability. Soya beans are among the richest plant-based sources of complete protein, containing all nine essential amino acids, in addition to being rich in unsaturated fats, vitamins (like Vitamin B complex), minerals (such as calcium, iron, and magnesium), and beneficial bioactive compounds such as is flavones. These qualities make soya beans an ideal food for addressing malnutrition and boosting overall health.

Despite the enormous nutritional and economic potential of soya beans, they remain underutilized in many Nigerian homes. Cultural food preferences, lack of awareness about its benefits, limited knowledge of preparation techniques, and availability issues contribute to its low integration in local meals. Yet, soya beans can be used to enhance the protein content of numerous Nigerian dishes such as moi-moi (steamed bean pudding), ojojo (bean cake), pap (fermented maize porridge), soups, and snacks like chin-chin and cookies.

This study focuses on exploring how soya beans can be effectively incorporated into everyday Nigerian meals to improve their nutritional value, reduce dependency on expensive animal protein, and promote better public health outcomes. Enriching the Nigerian menu with soya beans is not only a step toward combating malnutrition but also a way to support food sustainability and economic empowerment, especially among women and small-scale farmers who could benefit from soya bean production and processing.

This study therefore seeks to explore how traditional Nigerian meals can be enriched using soya beans to improve their nutritional value, promote protein sufficiency, and encourage wider use of this locally available superfood. By doing so, it aims to contribute to the alleviation of malnutrition and support food security through improved dietary diversity.

Like different beans the soya bean i.e, Glycinemaxdevelops in units encasing palatable seeds and they are normally green yet can be yellow, dark colored or dark and the surface is adaptable to the point that soybeans are regularly handled into an assortment of sustenance’s. Soya beans – otherwise called edamame beans when eaten straight from the unit which are expended as an option in contrast to meat and they are the premise of soya-milk, tofu, miso, tempeh and soya protein. The key advantages of soya are its high protein content, vitamins, minerals and insoluble fiber and this essential survey is away to give an information and to bring it into worry for instructive reason and may help in further research. Soybean is viewed as equivalent to creature nourishments in protein quality yet it is believed that plant proteins are prepared diversely to creature proteins. The aim of this work is an endeavor to outline up into a chart of various gainful perspectives and the progression of s...

Protein nutrition is important for human health because its deficiency leads to major public health problems such as Protein Energy Malnutrition. Soybean an excellent and cheap source of high quality protein has been introduced into the Western Kenya and other developing countries for improved health and food security, but end use qualities may reduce its utilization. The main objective of this study was to evaluate the protein nutritional quality of four soybean varieties grown in Western Kenya. Protein quality was determined using male weanling albino rats for the indices of net protein retention, food efficiency, apparent and true protein digestibility’s and fecal weight. Soybean amino acid efficiency was evaluated using Protein digestibility corrected amino acid score (PDCAAS). Soybean diet SB 132 had the highest protein nutritional quality with the best protein retention of 6.29 g, Apparent Protein digestibility of 89.13%, True Protein Digestibility of 96.48%, weight gain of 5... Uwaegbute, A. C., Nnanyelugo, D. O., & Ogbogu, N. J. (2000).
The study assessed the nutrient value and desirability of eight improved soybean varieties, for use in soymilk, tofu and as an ingredient to enhance staple foods. The soymilk, tofu, and soybean residue (ojojo) yields were determined across all varieties. According to Akindele, M. A. (2015).
Soya bean is an important source of high-quality protein and oil, as well as other nutritious substances. The higher the content of these nutritious substances in a given soya bean, the higher it's quality. The mineral and proximate contents of the variety of soya beans available in Kano state, Nigeria, were determined using standard procedures. The percentage (%) proximate composition was found to be Moisture 8.13%, Crude Protein 39.24%, Crude Fibre 6.84%, Crude Lipid 30.31%, Ash 4.61%, and Carbohydrate 5.08%. While the average mineral contents (%) were found to be 0.003 (Na), 0.216 (K), 0.281 (Mg), 0.324 (Ca), 0.722 (P), 0.003 (Zn), 0.002 (Cu), 0.291 (Mn) and 0.018 (Fe). The result is an indication of the nutritional importance of soya beans, and thus its production and quality require to be improved. FAO (2011). “Soya Bean Production and Utilization in Africa.
Malnutrition among under-five children is a major health problem in India. Nearly 30 percent of humanity is currently suffering from one or more of the multiple form of malnutrition. Therefore, various preparations based on cereal-pulse combination are of paramount important to improve the protein quality of Indian diet. Due to high cost of non-vegetable protein and their inaccessibility by the poorer sections of population, cereal and legume assumes significance as a cheap and concentrated source of proteins in Indian diets. Soybean is most important, because of content of high amount of protein (40 percent). The proteins present in soy meet the amino acid needs of body, both for adults and children. Soybean is extensively used for extraction of edible oil. The residual defatted cake is good source of protein. The utilization of soybean oil cake in different low cost food products can useful in controlling malnutrition condition of developing countries. According to Ademulegun, T. I., Akinrinmade, R., Alebiosu, I. A., & Adedayo, E. O. (2024)
Soybean flour was subjected to roasting, autoclaving and steaming to denature trypsin inhibitors. Roasting was done at 120, 130, 135 and 140 ºC for 5, 7, 8 and 9 minutes, respectively. Autoclaving was carried out at 121ºC, 15psig for 20, 30, 40 and 50 minutes. Steaming was carried out at 105 ºC for 10, 12, 15 and 18 minutes. Defatting of the samples was done and the activity of trypsin inhibitor was investigated. Proximate analysis and quality tests was carried out to ascertain quality of the heat treated soybean meals. Trypsin inhibitor in the soybean meals from the three heat treatment processes ranged from 1.20 to 3.54mg/g while that of raw sample was 6.01mg/g. Percentage crude protein in all the heat treated samples ranged from 39.38 to 40.58 % while that of raw sample was 44.60 %. Urease index ranged from 0.11 to 2.07 % for all heat treated samples while it was 2.11 % for the raw samples. % KOH protein solubility in Soybean meal from the three processes ranged from 45.2 to 73.1 % while that of the raw sample was 49.1%. The results were statistically significant at p>0.05. At significance level of p>0.05 it was established that local soybeans can be processed with adequate heat to obtain low activity soybean meal with good nutrient standard. 

Increasing the roasting time of soybeans from 15 (RSF15) to 25 (RSF25) min led to an important decrease in the antitypic activity and immunoreactivity of the storage globulins, but it did not seem to greatly affect the concentrations of the indispensable amino acids in the protein. The RSF15 and RSF25 flours were used as the only protein sources in balanced diets for growing rats, and they were compared to a diet based on casein in a pair-feeding experiment. When roasted as usually happens at the workshop level (RSF15), soybean flour induced a significant hypertrophy of the pancreas. Increasing the roasting time by up to 25 min considerably improved the nutritional value of the soybean protein, without apparent consequence on the levels of free amino acid pools in the plasma and muscles. 
1.2 Statement of the Problem
In Nigeria, a significant portion of the population suffers from malnutrition, particularly protein deficiency, due to the high cost and limited access to animal-based protein. While soya beans offer an affordable and highly nutritious alternative, their usage in household meals is grossly underutilized.

Many Nigerians are unaware of:

· The nutritional benefits of soya beans.

· The various ways soya can be processed and integrated into local 

dishes.

· How taste and texture can be improved through proper preparation.

Consequently, protein-energy malnutrition persists, especially among children under five, pregnant and lactating women, and individuals in rural and low-income urban areas. There is a clear gap between production and utilization of soya beans.

1.4 Aims and Objectives of the Study
General Objective
To explore and promote the enrichment of traditional Nigerian meals using soya beans as a strategy to improve dietary protein intake and reduce malnutrition.

Specific Objectives
1. To assess the nutritional composition and health benefits of soya beans.

2. To demonstrate practical methods of incorporating soya beans into 

common Nigerian dishes.

3. To evaluate the sensory qualities (taste, aroma, appearance, texture) of 

soya-enriched meals. 

1.3 Research Questions
1. What are the nutritional properties of soya beans that make them? 

suitable for meal enrichment?

2. How can soya beans be incorporated into popular Nigerian dishes? 

without compromising taste?

3. How acceptable are soya-enriched meals to consumers in terms of taste, 

aroma, and texture?

1.5 Significance of the Study
This study is significant in several ways:

· Nutritional Impact: It promotes dietary improvement through the use of 

a cost-effective, protein-rich food that can help reduce malnutrition.

· Public Health: By encouraging better nutrition practices, it supports 

healthier populations and reduces the burden of nutrition-related 

diseases.

· Economic Benefit: The use of locally grown soya beans promotes 
agricultural productivity and provides an income source for small-scale farmers.

· Cultural Relevance: The integration of soya beans into traditional meals 

respects local food habits, improving the likelihood of adoption.

· Policy Guidance: Findings from the study may assist government agencies, NGOs, and school feeding programs in formulating food-based nutrition strategies.

1.6 Scope of the Study
This research focuses on:

· Selected traditional Nigerian dishes (Moi-Moi, Ojojo, milk).

· Incorporation of soya beans as a nutritional enrichment strategy.

· Sensory evaluation by a sample population (age 18–60) to assess 

acceptability.

· Awareness and attitude of consumers toward soya bean-based foods.
The study is limited to a specific community or location (e.g., Ibadan, Oyo State), and its findings may not fully represent all regions of Nigeria.
1.7 Limitations of the Study
· Sample Size: The study was conducted with a limited number of participants, which may affect generalizability.

· Regional Focus: Cultural food preferences vary, so results may differ across ethnic groups.

· Short Duration: The study focused on short-term acceptability rather than long-term health outcomes or behavior change.

· Ingredient Availability: Accessibility to good-quality soya beans may vary across communities.

1.8 Operational Definition of Terms
· Soya Bean: A leguminous plant known for its high protein and fat content, used as a food source.

· Meal Enrichment: The process of increasing the nutritional value of food by adding nutrient-dense ingredients.

· Traditional Nigerian Meals: Local dishes that are commonly consumed in Nigerian households, such as moi-moi, Ojojo, and Milk.

· Protein-Energy Malnutrition (PEM): A form of malnutrition resulting from inadequate intake of protein and calories.

· Sensory Evaluation: The process of using human senses (taste, smell, sight, touch) to judge the quality and acceptability of food.

· Acceptability: The degree to which a food product is liked or preferred by consumers.
CHAPTER TWO:
 LITERATURE REVIEW
2.1 Introduction
This chapter presents a comprehensive review of literature related to the nutritional value of soya beans, its health benefits, and the possibilities for incorporating it into traditional Nigerian meals. The chapter also discusses consumer attitudes towards plant-based proteins, as well as previous research on the acceptability of soya-enriched foods in Nigeria and other developing countries. It provides a comprehensive review of existing literature relevant to the use of soya beans in food enrichment. It explores the nutritional composition of soya beans, their health benefits, and culinary versatility, especially in relation to Nigerian cuisine. The chapter also reviews prior research and empirical studies that have tested the acceptability and nutritional impact of soya bean-based meals. Key concepts such as malnutrition, protein deficiency, and food enrichment strategies are discussed in the context of improving food quality in Nigeria.

Soyabeans have recently been introduced into Tropical Africa, being a commercial crop which is also highly nutritious, efforts are being made to increase production in the region especially Nigeria. The soyabeans pods grow on short stalk in group of three to fifteen. They are hairy. They come in various shades of pale, yellow grey tawny and black. They are slightly curved in shape, usually somehow compressed about 3.7cm by 1cm in size. These pods contain between one and five seeds. The seeds are round but may be flattened in some varieties, which are used as vegetables. The seeds coat is straw coloured, sometimes yellow, green brown or black. These seeds are sometimes blotched and mottled in various combinations of the above colours. The ileum in small and the cotyledon may be yellow or green and varies widely in size. The nutrients content of the soyabeans differs with type. Black seeded ones are the richest in protein but low in oil. The yellow seeded types are high in oil, but low in protein. The mature beans contain a high percentage of protein than any other known grain or pulse, except the winged beans. According to Igbozurike (2004) Soyabeans are preferred by feed compounders and food manufacturers because soyabeans have higher protein content than other legumes but soyabeans cannot be grown successfully in temperate regions. Soyabeans is not only used by food producers, but also by industrial operators. The oil from soyabeans can be used for shortening margarine and industrial oil for resin and plastic. Onachie (2003) stated that “soyabeans have a higher digestible nutrients percentage (91.99%) than cowpeas (79.52%) and therefore are better source of energy”. The federal institute of industrial research has developed a protein enriched pap called soyogi (Akinrele 2001). This is a combination of soyabeans and maize in 1 to 3 ratios. And this is all about the idea of the researcher to increase and enrich Nigeria menu by combining soyabeans with maize, and combining soyabeans with semovita. According to Learmonth (2005) Soyabeans are superior to all other plant food as a source of proteins. Subsequently, they have been used extensively in many parts of the world to supplement other proteins especially those of cereals. Its value as a supplementary protein with cereals is as high as or higher than milk solids. 5 
2.1 .1 Origin and Global Importance of Soya Beans
Soya beans (Glycine max) originated in East Asia and have been cultivated for over 5,000 years. In recent decades, they have become one of the most widely grown and used crops in the world due to their versatility, affordability, and high protein content. Countries like the United States, Brazil, and China are leading producers, using soya beans for food, animal feed, and industrial products such as biodiesel.

In Africa, and particularly Nigeria, soya beans were introduced more recently but are increasingly gaining attention for their potential to combat protein deficiency and malnutrition. Nigeria is now one of the leading producers of soya beans in sub-Saharan Africa. Despite this, consumption remains low due to limited awareness and utilization in daily meals.

2.1.2 Nutritional Composition of Soya Beans
Soya beans are considered a “complete protein” source because they contain all nine essential amino acids required for human health. The nutritional composition of 100 grams of dried soya beans is approximately:

	Nutrient
	Content (per 100g)

	Energy
	446 kcal

	Protein
	36–40 g

	Carbohydrates
	30 g

	Total Fat
	20 g

	Fiber
	9 g

	Calcium
	277 mg

	Iron
	15.7 mg

	Magnesium
	280 mg

	Vitamin B1 (Thiamine)
	0.874 mg


Soya beans are also rich in isoflavones, which have antioxidant properties and are associated with reduced risks of heart disease, osteoporosis, and certain cancers.

2.1.3 Health Benefits of Soya Beans
Numerous studies have highlighted the health benefits of soya beans:

· Cardiovascular Health: The presence of polyunsaturated fats and isoflavones in soya beans helps reduce LDL cholesterol levels and improve heart function.

· Bone Health: The high calcium and magnesium content supports strong bones and may help prevent osteoporosis.

· Weight Management: High protein and fiber content increase satiety, aiding in weight control.

· Diabetes Management: Soya has a low glycemic index and may help in controlling blood sugar levels.

· Cancer Prevention: Isoflavones such as genistein have shown potential in reducing the risk of hormone-related cancers like breast and prostate cancer.

2.1.4 Traditional Nigerian Meals and Opportunities for Enrichment
Nigeria boasts a diverse culinary heritage, with meals that vary across regions and ethnic groups. Common staple foods include rice, maize, cassava, yam, and beans. These are typically carbohydrate-rich and often low in protein unless paired with expensive animal-based proteins.

Several traditional meals can be enriched using soya beans:

· Moi-Moi (Steamed Bean Pudding): Traditionally made with cowpeas, it can be prepared using blended soya beans or a combination of soya and cowpea for higher protein content.

· Ojojo (Bean Cake): Deep-fried balls usually made from black-eyed beans can include soya flour or mashed cooked soya beans.

· Soups (Egusi, Ogbono, Vegetable): Soya flour can be used as a soup thickener, or mashed soya beans can be blended into stews and sauces.

· Snacks (Chin-chin, Puff-puff, Biscuits): Partial substitution of wheat flour with soya flour can significantly boost nutritional value without altering taste drastically.

2.1.5 Methods of Processing Soya Beans for Consumption
Soya beans must be properly processed to remove anti-nutritional factors such as trypsin inhibitors, phytic acid, and oligosaccharides, which can cause digestive issues.

Common processing methods include:
· Boiling: Reduces anti-nutrients and softens the beans for easier blending.

· Soaking and Fermentation: Used for preparing soya cheese (wara) and local condiments.

· Dry Roasting and Milling: For making soya flour or powder used in baking and baby food.

· Blending into Milk: Soaked soya beans can be blended, boiled, and filtered to produce soya milk.

· Toasting: Helps to enhance flavor and digestibility.

Proper processing ensures soya beans retain their nutritional value while becoming more palatable and digestible.

2.1.6 Consumer Perception and Acceptability
Consumer perception is a critical factor in the adoption of new or modified food products. In Nigeria, there are cultural and sensory preferences that influence food choices:

· Many people associate plant-based proteins with poverty.

· Some complain about the "beany" smell or taste of soya products.

· Texture and unfamiliar preparation methods may deter initial acceptance.

However, research shows that when properly processed and blended into familiar dishes, soya-based foods are widely accepted. For instance, a study by Okoye et al. (2018) found that more than 70% of participants preferred moi-moi made with a cowpea-soya blend over the traditional version due to its improved flavor and texture.

2.1.7 Previous Studies on Soya Bean Enrichment
Several Nigerian and international studies have demonstrated the value of incorporating soya beans into local diets:

· Osho and Dashiell (1998) found that using soya flour in school meals significantly improved the nutritional status of pupils in rural areas.

· Ajayi et al. (2013) reported that supplementing maize-based weaning foods with soya flour increased protein content from 8% to 18%, which helped reduce protein-energy malnutrition among infants.

· Okeke and Uzochukwu (2017) showed that baking with 20% soya flour substitution in cookies improved both protein and fiber content while maintaining taste and texture.

These studies support the argument that soya beans are not only nutritious but also adaptable and acceptable in various traditional and modern foods.

2.1.8 Challenges in Promoting Soya Bean Use in Nigeria
Despite the proven benefits, some challenges hinder the widespread use of soya beans:

· Lack of Awareness: Many people are unaware of its nutritional benefits or how to cook it.

· Processing Knowledge Gap: Some people lack the skills or time needed for proper processing.

· Cultural Bias: Preference for meat and dairy-based proteins persists.

· Market Availability: In some rural areas, soya beans or processed soya products are not readily available.

· Storage and Shelf Life: Poor storage can cause spoilage due to high oil content.

2.2 Conceptual framework
(This can appear as a section in Chapter Two or be placed before the methodology in some academic formats.)
2.2.1 Introduction to the Conceptual Framework
A conceptual framework provides the theoretical structure that guides the research by outlining the key variables, their relationships, and how they influence the problem being studied. In this project, the conceptual framework is rooted in food-based nutrition improvement theory and informed by empirical studies that demonstrate the health and acceptability impacts of soya beans in traditional diets.

This framework integrates input factors (soya beans and nutritional education), processes (meal enrichment and preparation), and outcomes (improved nutritional status and consumer acceptability). It demonstrates the dynamic relationship between food enrichment with soya beans and its effect on dietary habits and health outcomes.

2.2.2 Concept of Food Enrichment
Food enrichment refers to the deliberate addition of nutrients to food to improve its nutritional profile and compensate for deficiencies. In many developing countries, food enrichment is used to address micronutrient and protein deficiencies. Enrichment can involve fortifying processed foods with vitamins or integrating naturally nutrient-dense foods like legumes into traditional meals.

According to the World Health Organization (WHO, 2010), food enrichment strategies must be:

· Cost-effective

· Culturally appropriate

· Acceptable in terms of taste and appearance

· Sustainable over time

2.2.3The Role of Legumes in Nutrition
Legumes such as beans, lentils, peas, and soya beans are rich in protein, fiber, and micronutrients. They are an essential component of plant-based diets and serve as affordable alternatives to animal protein, particularly in regions where meat is expensive or scarce.

According to Uwaegbute et al. (2000), legumes contribute to:

· Improved protein intake

· Lower risk of cardiovascular disease

· Enhanced iron and folate levels

· Sustainable agricultural practices

2.2.4 Components of the Conceptual Framework
The conceptual framework consists of five key components:

1. Input Variables
· Availability of Soya Beans: Locally grown and affordable.

· Nutritional Knowledge: Awareness of the health benefits of soya beans.

· Traditional Food Practices: Integration with culturally accepted dishes.

2. Process Variables
· Meal Preparation and Enrichment: Incorporating soya beans into Moi-Moi, ojojo, milk etc.

· Processing Techniques: Proper soaking, boiling, blending, and de-beaning methods to reduce anti-nutritional factors.

3. Output Variables
· Soya-Enriched Meals: Development of enriched versions of common dishes.

· Sensory Appeal: Taste, aroma, appearance, and texture.

4. Outcome Variables
· Consumer Acceptability: Willingness to adopt soya-based meals.

· Improved Dietary Quality: Increased protein intake and nutrient density.

5. Impact Variable
· Nutritional Well-being: Reduced risk of protein-energy malnutrition, especially in children and low-income households.
2.2.5 Conceptual Framework Diagram
   Input Variables      
Availability of Soya 

Nutritional Knowledge   
 Cultural Food Practices 
↓

     Process/Intervention   

Enrichment of Local Dishes
 Recipe Development       
 Sensory Preparation      
↓

     Output (Modified Meals) 
 - Moi-Moi with Soya        
 - Akara with Soya          
 Pap with Soya Milk       
 - Soya Chin-Chin           
↓

 Immediate Outcome 
 High Consumer Acceptability

Improved Meal Variety    

  Long-Term Impact      

↓

Improved Nutritional Health 

| Reduced Protein Deficiency 

2.2.6  Implications of the Framework
The conceptual framework emphasizes a community-based, culturally sensitive approach to nutritional intervention. It guides how nutrition education, local food innovation, and sensory appeal can work together to improve dietary quality and reduce malnutrition.

This framework also informs stakeholders—including public health workers, government agencies, food processors, and educators—on the key levers to pull for a successful soya bean adoption campaign in Nigeria..

2.3 Theoretical framework 
The framework is grounded in the Food-Based Approach to Nutrition and Community Nutrition Theory, both of which emphasize the use of locally available, affordable, and culturally acceptable food resources to tackle malnutrition.

According to FAO (2011), food-based strategies—such as dietary diversification and fortification using indigenous crops like soya beans—are sustainable ways to improve nutrition in developing countries. The Community Nutrition Theory (Contento, 2010) supports community engagement and behavioral change in dietary habits through education and access to healthy food options.
2.3.1 Strategies to Promote Soya Bean Usage
1. Nutrition education: Increase awareness of soya’s benefits through media and community outreach.

2. Cooking demonstrations: Teach practical methods for preparing soya-based dishes.

3. School feeding programs: Incorporate soya meals in public schools.

4. Recipe innovation: Develop appealing and convenient food products using soya beans.

5. Policy support: Encourage government and NGOs to subsidize local production and processing.

2.3.2 Assumptions of the Framework
· Soya beans are affordable and available in Nigeria.

· People are willing to try food innovations if taste and texture are preserved.

· Nutritional awareness increases the likelihood of dietary change.

· Culturally familiar meals are the best vehicles for introducing new food ingredients.

2.4 Empirical Studies on Soya Bean Meal Enrichment

Empirical studies validate the effectiveness of soya beans in food-based interventions:

· Ajayi et al. (2013) found that replacing maize flour with soya flour in weaning foods improved child growth rates due to higher protein content.

· Okoye and Onuoha (2018) demonstrated that consumers preferred soya-enriched Moi-Moi for its richer texture and satiety level.

· Akinyele (2009) highlighted the importance of low-cost, protein-rich foods like soya beans in addressing malnutrition in rural Nigeria.

· FAO/WHO (2012) supports using local legumes like soya beans in public nutrition programs due to their high adaptability and affordability.

· Osho and Dashiell (1998) proved that school feeding programs with soya meals resulted in better academic performance and health indicators.

These studies support the key assumption of the framework: when soya beans are made accessible, correctly processed, and culturally integrated into traditional dishes, they lead to higher acceptance and improved nutritional outcomes.

2.5 Summary of Literature Review
The literature reviewed indicates that soya beans are a highly nutritious, versatile, and cost-effective food crop with the potential to significantly improve the Nigerian diet. Their successful integration into traditional meals can help reduce malnutrition, especially among low-income groups. However, the success of such interventions depends on overcoming cultural, educational, and logistical barriers to adoption. This study seeks to build upon previous research by exploring practical, acceptable ways of enriching Nigerian dishes using soya beans and promoting their wider use at the household level.

The literature clearly establishes that soya beans are:

· A nutritionally rich, complete plant protein.

· Cost-effective and locally available.

· Versatile in cooking, with potential to enhance traditional dishes.

· Underutilized due to lack of awareness and processing challenges.

Empirical evidence confirms that consumer acceptability is high when soya meals are properly prepared and culturally adapted. Enriching Nigerian menus with soya beans holds promise in addressing protein-energy malnutrition and enhancing national food security.
CHAPTER THREE:
METHODOLOGY
3.1 Introduction
This chapter outlines the research design, area of study, population and sample size, methods of data collection, and procedures used in the preparation and sensory evaluation of selected Nigerian dishes enriched with soya beans. It also includes the recipe development and preparation methods for the soya bean-enriched meals.

3.2 Research Design
The research employed a descriptive and experimental design. The experimental aspect involved the enrichment of traditional Nigerian dishes with soya beans, while the descriptive aspect focused on gathering data through questionnaires and sensory evaluation forms to determine consumer acceptance and preferences.

3.3 Area of Study
The study was conducted in a selected community in Nigeria (you can specify the exact location if needed, e.g., Oyo State, Ibadan), where local households regularly consume traditional Nigerian dishes. This location was chosen because it reflects an average Nigerian community with varied socio-economic backgrounds and eating habits.
3.4 Population and Sample Size
The population for this study consisted of adult men and women within the age range of 18–60 years. A total of 50 participants were selected through simple random sampling to take part in the sensory evaluation of the prepared soya bean-enriched dishes.

3.5 Data Collection Instruments
The instruments used for data collection included:

· Structured questionnaires to gather demographic data and opinions about the use of soya beans.

· Sensory evaluation forms (using a 5-point hedonic scale) to rate the meals based on taste, color, texture, aroma, and overall acceptability.

3.6 Method of Data Collection
Participants were invited to a food demonstration where various soya-enriched dishes were prepared. After tasting the food samples, they completed sensory evaluation forms. Their responses were recorded, collated, and analyzed.

3.7 Data Analysis
Quantitative data collected through the sensory evaluation forms were analyzed using simple percentages and mean scores. Results were presented in tabular form, showing the acceptability levels of the various dishes.
3.8 Selection of Dishes for Enrichment
The following common Nigerian dishes were selected for enrichment using soya beans due to their popularity, cultural relevance, and compatibility with soya bean integration:

1. Moi-Moi (Soya Bean Pudding)
2. Ojojo (Soya Bean Cake)
3. Milk (soya Beans milk)
Preparation and Recipe Methods
Below are the preparation methods and recipes for the soya-enriched meals:

Soya Moi-Moi (Steamed Soya Bean Pudding)
Ingredients (Serves 5)

· Soya beans – 2 cups

· Red bell peppers (tatashe) – 2

· Scotch bonnet pepper (ata rodo) – 1

· Onions – 1 large

· Palm oil or vegetable oil – 2 tablespoons

· Seasoning cubes – 2

· Salt – to taste

· Water – as needed

Preparation Method
1. Soak soya beans overnight (8–12 hours) to soften the outer skin.

2. Peel the soaked beans and rinse thoroughly.

3. Blend the beans with peppers, onions, and water into a smooth paste.

4. Add oil, seasoning cubes, and salt to the blended mixture. Mix well.

5. Pour the mixture into moi-moi containers or leaves.

6. Steam for 45 minutes to 1 hour until cooked.

7. Allow to cool slightly before serving.

Soya Ojojo (Soya Bean Cake)
Ingredients (Serves 5)

· Soya beans – 2 cups

· Onions – 1 medium

· Scotch bonnet pepper – 2

· Salt – to taste

· Vegetable oil – for frying

Preparation Method
1. Soak and peel the soya beans.

2. Blend with onions, pepper, and a little water into a thick paste.

3. Add salt and whisk the mixture to introduce air for fluffiness.

4. Heat oil in a frying pan.

5. Scoop spoonfuls of the mixture into the hot oil.

6. Fry until golden brown on both sides.

7. Drain on paper towels and serve hot.

Soya Milk Ingredients:

· 2 cups of soya beans (dehulled, soaked)

· 6 cups of water

· Sugar (optional)

· Vanilla or ginger flavoring (optional)

Preparation Method
1. Soak the soya beans overnight.

2. Peel and rinse the beans thoroughly.

3. Blend the beans with clean water into a smooth paste.

4. Strain using a cheesecloth or fine sieve to extract the milk.

5. Boil the extracted milk for 15–20 minutes, stirring constantly.

6. Add sweetener and vanilla if desired.

7. Serve warm with prepared pap. 3.10 Ethical Considerations
CHAPTER FOUR:
DATA PRESENTATION, ANALYSIS, AND DISCUSSION OF FINDINGS
4.1 Introduction
This chapter presents the data collected from the sensory evaluation of the soya bean-enriched Nigerian meals. The analysis includes participants’ responses on taste, texture, aroma, appearance, and overall acceptability of each dish. The chapter also tests the hypothesis and discusses key findings in relation to existing literature.

4.2 Data Presentation
A total of 50 participants were involved in the sensory evaluation of four soya-enriched dishes:

· Soya Moi-Moi

· Soya Ojojo
· Soya Milk
· TABLE 4.1 :Sensory Scores for Soya moi-moi 
	Evaluation 
	Excellent
	Very good
	Good
	Fair
	poor
	Total

	Taste 
	15
	7
	7
	1
	-
	30

	%
	50%
	23.3%
	23.3%
	3.4%
	-
	100%

	Appearance 
	7
	7
	8
	1
	-
	30

	%
	23.3%
	23.3%
	26.6%
	3.4%
	-
	100%

	Texture
	7
	14
	8
	1
	-
	30

	%
	23.3%
	46.7%
	26.6%
	3.4%
	-
	100%

	Aroma 
	5
	10
	15
	-
	-
	30

	%
	16.7%
	33.3%
	50
	-
	-
	100%

	Presentation 
	10
	14
	6
	-
	-
	30

	%
	33.3%
	46.7%
	20%
	-
	-
	100%


· 
Source: response from sensory evaluation form, 2025

· The scale. Excellent -5, very good -4 Good -3, fair -2, poor -1

· The result of   Soya beans in production of moi-moi in table one reveals that 15 (50%) practitioners choose excellent in taste, 7 (23.3%) practitioner choose good and 1 (3.4%) practitioners choose fair in taste of cassava cookies 7 (23.3%) practitioners choose excellent in appurtenance, 14 (46.7%) choose very good, 8 (26.6%) choose good and 1 (3.4%) practitioners choose fair 7 (23.3%) practitioners choose excellent in texture. 14 (46.7%) choose very good, 8 (26.6%) choose good and 1 (3.4% ) choose fair. 5 (16.7%) choose excellent in aroma, 10 (33.3%) choose very good and 15 (50%) choose good. 10 (45%) practitioners choose excellent in presentation, 14 (46.6%) practitioners choose very good and 6 (20%) choose good.

· TABLE 4.2 :Sensory Scores for Soya  Beans in Production of Ojojo
	Evaluation 
	Excellent
	Very good
	Good
	Fair
	Poor
	Total

	Taste 
	6
	14
	10
	-
	-
	30

	%
	20%
	46.7%
	33.3%
	-
	-
	100%

	Appearance 
	10
	8
	12
	-
	-
	30

	%
	33.3%
	26.7%
	40%
	-
	-
	100%

	Texture
	5
	15
	10
	-
	-
	30

	%
	16.7%
	50%
	33.3%
	-
	-
	100%

	Aroma 
	5
	10
	14
	-
	-
	30

	%
	16.7%
	33.3%
	46.6%
	3.4%
	-
	100%

	Presentation 
	5
	15
	10
	-
	-
	30

	%
	16.7%
	50
	33.3%
	-
	-
	100%


· 
Source: response from sensory evaluation form, 2025

· The scale. Excellent -5, very good -4 Good -3, fair -2, poor -1

· The result of  Soya Beans in production of Ojojo in table two reveals that 6(20%) practitioners choose excellent in taste, 14 (46.7%) practitioner choose good and 10 (33.3%) practitioners choose good. 10 (33.3%) practitioners choose excellent in appearance, 8 (26.7%) choose very good, 12 (40%) choose good. 5 (16.7%) practitioners choose excellent in texture, 15 (50%) choose very good, 10 (33.3%) choose good. 5 (16.7%) choose fair. 5 (16.7%) practitioners choose excellent I presentation, 15 (50 %) practitioners choose very good and 10 (33.3%) choose good.

· TABLE 4.3 Sensory Scores for Soya Beans in production of Milk
	Evaluation 
	Excellent
	Very good
	Good
	Fair
	Poor
	Total

	Taste 
	10
	12
	8
	-
	-
	30

	%
	33.3%
	40%
	26.7%
	-
	-
	100%

	Appearance 
	6
	13
	10
	1
	-
	30

	%
	20%
	43.3%
	33.3%
	33.3%
	-
	100%

	Texture
	5
	15
	9
	1
	-
	30

	%
	16.6%
	50%
	30%
	3.4%
	-
	100%

	Aroma 
	8
	12
	8
	-
	-
	30

	%
	26.6%
	40%
	26.6%
	-
	-
	100%

	Presentation 
	6
	15
	9
	-
	-
	30

	%
	20%
	50%
	30%
	-
	-
	100%


· 
Source: response from sensory evaluation form, 2025

· The scale. Excellent -5, very good -4 Good -3, fair -2, poor -1

· The result of  Soya beans in production of Milk in table three reveals that 10 (33.3%) practitioners choose excellent in taste, 12 (40%) practitioner choose very good, 8 (26.7%) practitioners choose good. 6 (20%)  practitioners choose excellent in appearance, 13 (43.3%) choose very good, 10 (33.3%)  choose goos  and 1 (3,4%) practitioners choose fair. 5 (16.6%) practitioners excellent in texture, 15 (50%) choose very good and 9 (30%)  choose good and 1 (3.4%) choose fair, 8  (26.6%) choose excellent in aroma,  12(40%) choose very good, 8 (26.6%) choose  good, 1 (3.4%) practitioners choose fair and 1 (3.4% ) choose poor. 6 (20%) practitioners choose excellent in presentation, 15(50%) practitioners choose very good and 9 (30%) choose good.

4.4 Discussion of Findings
The findings from the data analysis indicate that soya bean-enriched meals are not only nutritionally superior but also acceptable in terms of sensory qualities such as taste, texture, aroma, and appearance.

Taste and General Acceptability
Taste is a major determinant of food choice.  with Soya Milk had the highest taste and acceptability scores, suggesting that when properly prepared, soya bean meals can match or even exceed the taste appeal of traditional versions.

Texture and Appearance
Some participants noted a slight difference in texture in soya ojojo, which may have impacted its score. However, this did not significantly affect overall acceptability, implying that minor differences in texture are tolerable if the food is nutritious and flavorful.

Nutritional Awareness
Although many participants were initially unaware of the nutritional benefits of soya beans, the tasting session increased interest in incorporating it into their diets. This shows that awareness and food demonstrations can positively influence dietary choices.

Summary
This chapter presented and analyzed the data collected from sensory evaluations of soya bean-enriched Nigerian dishes. It showed strong consumer acceptance of all four dishes tested. The hypothesis testing confirmed that soya bean meals were significantly accepted by the majority of participants. Findings also highlight the potential of soya beans to improve nutrition without compromising taste, especially when traditional dishes are modified slightly and prepared with proper techniques
CHAPTER FIVE:
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 Summary of the Study
This study investigated the potential of enriching Nigerian menus using soya beans, a nutrient-dense, plant-based food source. It examined how traditional Nigerian dishes such as Moi-Moi, Ojojo and Milk could be modified to include soya beans in order to improve their nutritional content, especially protein.

The study was prompted by the persistent problem of protein-energy malnutrition in Nigeria, particularly in low-income and rural communities. Recognizing the affordability and nutritional profile of soya beans, this project aimed to evaluate not just the theoretical benefits of soya, but also its practical applicability and consumer acceptability in real-life culinary settings.

The methodology involved the preparation of four soya-enriched dishes, which were evaluated by 50 randomly selected participants from a community in Nigeria. Data were collected using sensory evaluation forms and analyzed using descriptive statistics and 
The results demonstrated that soya bean-enriched meals were generally well accepted, especially Soya Milk which received the highest ratings in taste, texture, and overall acceptability. The hypothesis test confirmed a statistically significant consumer acceptance of soya-based dishes.

5.2 Conclusion
Based on the findings of this study, it can be concluded that soya beans are a viable and effective option for enriching traditional Nigerian meals. Not only do they improve the nutritional value of food—especially in terms of protein—but they also maintain sensory appeal when processed and incorporated correctly.

All four tested dishes were acceptable to the majority of the participants, with many noting improvements in taste and health value. This confirms that cultural compatibility is achievable with food innovations, particularly when traditional preparation methods are respected.

Furthermore, the study reinforces the idea that plant-based proteins like soya beans can be successfully adopted into the Nigerian diet, offering an affordable alternative to expensive animal protein sources. This makes soya beans an essential resource in the fight against malnutrition, particularly in vulnerable populations such as children, pregnant women, and low-income families.

5.3 Recommendations
Based on the findings and conclusions drawn from the study, the following recommendations are made:

5.3.1 For Households and Individuals
· Adopt soya beans as a regular part of the diet, particularly in families with children and pregnant women.

· Learn simple and proper processing techniques to eliminate the beany taste and improve palatability.

· Use soya flour or soya milk to supplement carbohydrate-heavy meals like pap, yam, or rice.

5.3.2 For Nutritionists and Health Workers
· Conduct community-based nutrition education to teach households how to prepare and cook soya beans.

· Include soya beans in dietary recommendations and health campaigns targeting malnutrition.

· Develop recipe booklets for local distribution featuring soya-enriched traditional dishes.

5.3.3 For Government and Policy Makers
· Integrate soya beans into school feeding programs, maternal and child nutrition schemes, and food relief packages.

· Provide subsidies and support to local soya bean farmers and processors to ensure affordability and availability.

· Invest in research and development of shelf-stable, ready-to-use soya products that fit into local food systems.
5.3.4 For Food Entrepreneurs and SMEs
· Explore commercial production of soya-enriched flour mixes.

· Develop packaging and branding that promotes the health benefits of soya beans.

· Conduct product sampling to build consumer awareness and trust.

5.4 Suggestions for Further Studies
· A broader study should be conducted in multiple regions across Nigeria to compare acceptability across different ethnic and cultural backgrounds.

· Further research should evaluate the long-term health impact of soya-based diets, especially among children and adolescents.

· Investigate the economic impact of incorporating soya beans into local value chains, including farming, processing, and sales.

· Explore shelf-life extension methods for processed soya products to enhance marketability.
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APPENDIX

KWARA STATE POLYTECHNIC, ILORIN

DEPARTMENT OF HOSPITALITY MANAGEMENT TECHNOLOGY

INSTITUTE OF APPLIED SCIENCES (IAS)
 SECTION A 

BIO DATA RESPONDENTS 

Kindly answer the question provided in this questionnaire 
1. Gender: male   (    ) female (    )

2. Age: 16 -20 years (    )  21-30 years (    )  31-40years (    )

41years and above (    )
3. Marital status: single (    ) married (    )
4. Educational qualification: ND (    )  HND(    )  BSC (    )  MSC/MA(    ) 

SECTION B
QUESTIONNAIRE

 SENSORY EVALUATION OF USING SOYA BEANS IN PRODUCTION OF MOI-MOI
	Variable
	Excellent
	Very good
	Good
	Fair
	Poor

	Appearance
	
	
	
	
	

	Taste 
	
	
	
	
	

	Aroma
	
	
	
	
	

	Texture
	
	
	
	
	

	Acceptability 
	
	
	
	
	

	Colour 
	
	
	
	
	


SENSORY EVALUATION OF USING SOYA BEANS IN PRODUCTION OF OJOJO
	Variable
	Excellent
	Very good
	Good
	Fair
	Poor

	Appearance
	
	
	
	
	

	Taste 
	
	
	
	
	

	Aroma
	
	
	
	
	

	Texture
	
	
	
	
	

	Acceptability 
	
	
	
	
	

	Colour 
	
	
	
	
	


SENSORY EVALUATION OF USING SOYA BEANS IN PRODUCTION OF MILK
	Variable
	Excellent
	Very good
	Good
	Fair
	Poor

	Appearance
	
	
	
	
	

	Taste 
	
	
	
	
	

	Aroma
	
	
	
	
	

	Texture
	
	
	
	
	

	Acceptability 
	
	
	
	
	

	Colour 
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