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CHAPTER ONE

INTRODUCTION

1.1 
Background to the Study
Bean cake, also called Akara, is a traditional indigenous snack relished by different ethnic groups throughout Nigeria and some other West African Countries. (Ogundele et al., 2014). The processing includes the thorough whipping of wet-milled cowpeas and combining them with additional ingredients like pepper, salt, and onions. Also, fish or crayfish can be added optionally but advantageously to enhance the nutritional value as well as digestibility of the cowpeas while increasing the aroma of the food. Akara, for its crispy and crunchy feature is usually consumed together with akamu, (fermented corn starch) or with eko, (mould akamu, as part of family break-first. Bean cake (Akara) made from wet milling cowpea, whipping, mixing with ingredients such as pepper, salt, onion, fish or crayfish and deep fried using vegetable or palm oils plays an important part in Yoruba culture; it is traditionally provided to the elderly and is strangely well known as food in various celebrations including naming, funerals and other customary ceremonies. Among the "Leguminosal" family of oil containing seeds are such common legumes as soybeans, peanuts, alfalfa, clover, pulses – that is, eatable grains – lentils, peas and faba beans. (Rogério et al., 2014).

Legumes have a special role in the diet of human because they have twice as much protein as cereal grains. (Apaleke et al., 2023). Cowpea (Vigna ungniculata) are extremely rich in nutrients. It is a beans that supply essential amounts of calcium, magnesium, fiber, B vitamins, and protein, iron, potassium, phosphorus and zinc (Apeleke et al., 2023). African Yam Bean produces fibre and edible seeds when harvested (George et al., 2020; Ajibola and Olapada, 2016), which are of high use in the Southeast of Nigeria and other West Africa regions (Idowu, 2014). Despite all its riches in nutrients, it is grossly underutilized. (George et al., 2020; Idown, 2015a; Uchegbu, 2015). The seed has protein content ranging from 19 to 30%, making it a good source of food. (George et al., 2020; Abioya et al., 2015; Ade-omowaye et al., 2015; Anya and Ozung, 2019).

Numerous researchers have studied the use of African Yam beans to supplement and fortify different types of foodstuffs. For example, Nwosu et al. (2013) studied the acceptability of moin-moin made from blends of AYBs. (Sphenoshylis stenocarpa) out of Cowpea (Vigna unguiculata) while Akinsola et al. (2018) reported the sensory qualities of the cooked (Amala) paste and the quality assessment of plantain/AYB flour mixes. Aniedu and Aniedu (2014) reported using AYB flour to fortify cassava fufu flour. Implication for better nutrition in Nigeria, Babarinde et al. (2019) studied AYB and sweet potato breakfast mixes, which had a higher protein content. However, despite its constituents, AYBs are still under-exploited. The objectives of this study are to formulate bean cake (Akara) using mixtures of cowpea and AYB, assess the nutritional profiles of the processed bean cake (Akara), and determine consumer acceptability of the bean cake (Akara) made with the fortification of AYB and cowpea

Beans are a staple food in many parts of the world, particularly in West Africa where they are a significant source of protein, fiber, and nutrients. In Nigeria, beans are processed into various traditional foods, including moi moi, gbegiri, and akara. However, traditional methods of processing beans into these foods can be time-consuming and labor-intensive, which can limit their adoption and consumption.

The best beans for moimoi

For moimoi, black-eyed peas and honey beans (also known as ewa oloyin) are the most commonly used and recommended beans. Black-eyed peas are favored for their mild flavor and smooth, creamy texture when blended, while honey beans are known for their rich, dense texture.

Akara, black-eyed peas (also known as white beans) and honey beans (Oloyin) are the most popular and suitable choices, according to food blogs and recipe sites. Black-eyed peas are widely used and readily available, while honey beans are known for their sweet and creamy flavor. Other beans can be used, but these two are generally preferred for their texture and taste in these dishes. 

Elaboration:

One cup of Moimoi is around 235.3 grams and contains approximately 352.9 calories, 17.6 grams of protein, 11.8 grams of fat, and 47.1 grams of carbohydrates.

Moimoi is a delicious, steamed bean pudding hailing from Nigeria. Made primarily from blended black-eyed peas, it's often spiced with onions, peppers, and a touch of seasoning. Traditionally served as a side dish, Moimoi is packed with protein, making it a fantastic choice for those looking for a nutritious meal. Rich in fiber and low in fat, it’s a wholesome option that can be enjoyed by everyone. Whether paired with jollof rice or served alone, Moimoi is a flavorful journey into the heart of Nigerian cuisine

Nutritional value

Gbegiri, a Nigerian bean soup, is rich in protein, fiber, and various vitamins and minerals. A typical serving contains around 188.7 calories, with 9.4 grams of protein, 4.7 grams of fat, and 28.3 grams of carbohydrates, according to SnapCalorie. It's a nutritious meal, especially when paired with Amala and Ewedu, providing a balanced intake of essential nutrients.

Benefits of Gbegiri:

i. Improved Digestion: The fiber content helps regulate bowel movements and prevents constipation.

ii. Weight Management: The combination of protein and fiber can aid in weight management.

iii. Overall Health: The vitamins and minerals contribute to overall health and well-being.

The sustainability of using beans, specifically in the gbegiri process, is linked to its nutritional value, convenience, and potential for economic benefits. Pre-cooking beans for gbegiri reduces cooking time, saves energy, and expands market reach, offering both consumer convenience and potential for increased income for farmers and processors.

1.2 
Statement of the Problem

The traditional methods of processing beans into moi moi, gbegiri, and akara involve several steps, including soaking, dehulling, milling, and cooking. These steps can be tedious and time-consuming, which can discourage consumers from preparing these foods. Furthermore, the quality and safety of these foods can be compromised if proper processing and handling practices are not followed.

1.3 
Objectives of the Study

The objectives of this study are to:

1. Develop a convenient and efficient method for processing beans into moi moi, gbegiri, and akara.

2. Evaluate the quality and safety of the processed products.

3. Determine the acceptability of the processed products among consumers.

1.4 
Significance of the Study

This study is significant because it aims to develop a convenient and efficient method for processing beans into moi moi, gbegiri, and akara. The results of this study can be used to inform the development of commercial products and processes for bean-based foods, which can increase the adoption and consumption of these foods.

1.5 
Scope of the Study

This study focuses on the processing of beans into moi moi, gbegiri, and akara. The study will involve the development of a convenient and efficient method for processing beans into these foods, evaluation of the quality and safety of the processed products, and determination of the acceptability of the processed products among consumers.

1.6 
Limitations of the Study

The limitations of this study include:

1. The study will focus on a specific type of bean and may not be generalizable to other types of beans.

2. The study will be conducted in a controlled environment and may not reflect real-world processing conditions.

1.7 Definition of Terms

1. Moi moi: A traditional Nigerian dish made from beans that have been soaked, dehulled, and cooked.

2. Gbegiri: A traditional Nigerian soup made from beans that have been soaked, dehulled, and cooked.

3. Akara: A traditional Nigerian breakfast food made from beans that have been soaked, dehulled, and fried.

CHAPTER TWO

LITERATURE REVIEW

2.1 
Introduction

This chapter reviews the literature on beans processing and traditional foods, with a focus on moi moi, gbegiri, and akara. The chapter covers the nutritional and cultural significance of beans, traditional methods of processing beans, and modern approaches to bean processing.

2.2
Processing of Beans
The conceptual framework for processing of beans to convenient foods in production of moi moi, gbegiri, and akara is based on the following components:

1. Input: Beans, ingredients, equipment, and technology.

2. Processing: Soaking, dehulling, milling, mixing, cooking, and packaging.

3. Output: Convenient moi moi, gbegiri, and akara products.

4. Outcome: Increased adoption and consumption of bean-based foods, improved food security, and enhanced nutrition.

The conceptual framework illustrates the relationship between the input, processing, output, and outcome of bean processing. It highlights the importance of efficient processing methods and technologies in producing high-quality convenient foods.
2.2.1 
Nutritional and Cultural Significance of Beans

Beans are a staple food in many parts of the world, particularly in West Africa. They are an excellent source of protein, fiber, and nutrients, making them a vital component of a healthy diet. Beans are also culturally significant, with many traditional dishes and foods made from them.

2.2.2 
Traditional Methods of Processing Beans

Traditional methods of processing beans into moi moi, gbegiri, and akara involve several steps, including soaking, dehulling, milling, and cooking. These methods can be time-consuming and labor-intensive, which can limit their adoption and consumption.

2.2.3 
Modern Approaches to Bean Processing

Modern approaches to bean processing include the use of technology and innovative ingredients to improve efficiency and convenience. Examples include:

1. Pre-cooked beans: Pre-cooked beans can reduce cooking time and improve convenience.

2. Bean flour: Bean flour can be used to make a variety of products, including moi moi, gbegiri, and akara.

3. Extrusion technology: Extrusion technology can be used to produce bean-based snacks and other products.

2.2.4 
Convenience Foods

Convenience foods are foods that are easy to prepare and consume. Bean-based convenience foods can increase the adoption and consumption of beans, particularly among busy consumers.

2.2.5 
Quality and Safety of Bean-Based Foods

The quality and safety of bean-based foods are critical to consumer acceptance and health. Factors that affect the quality and safety of bean-based foods include:

1. Processing conditions: Processing conditions, such as temperature and moisture, can affect the quality and safety of bean-based foods.

2. Ingredient quality: The quality of ingredients used in bean-based foods can affect their quality and safety.

3. Handling and storage: Proper handling and storage of bean-based foods can prevent contamination and spoilage.

2.2.6 
Consumer Acceptance

Consumer acceptance of bean-based foods is critical to their adoption and consumption. Factors that affect consumer acceptance include:

1. Taste and texture: The taste and texture of bean-based foods can affect consumer acceptance.

2. Convenience: The convenience of bean-based foods can affect consumer acceptance.

3. Nutritional value: The nutritional value of bean-based foods can affect consumer acceptance.

2.2.7
Types of Beans in Nigeria

There are over 100 varieties of beans that are cultivated and consumed across the globe. In this article, we’ll be discussing the types of beans that are grown and consumed in Nigeria. Read on to discover the nutritional profile, benefits and additional information on the types of beans we’d be discussing. 

The types of beans in Nigeria would be discussed below: 

Pinto Beans
Pinto beans, known for their mottled skin, are a variety of Phaseolus vulgaris. It is common in the United States and Mexico, however, many people in Nigeria are unfamiliar with it. The people of Bokkos in Plateau State are one of the few ethnic groups that are familiar with and cultivate this type of bean. The people of Bokkos refer to the Pinto beans as “Kwakil”. 
Pinto beans are extremely delicious and an excellent source of vital nutrients such as protein, fibre, vitamins, and minerals. It is rich in antioxidants such as Kaempferol which help protect cells from damage from free radicals. In addition, the consumption of Pinto beans may aid heart health, and improve blood sugar regulation and gut health, among numerous other benefits. 

Kidney Beans 
Kidney beans are easily identified by their red colour and shape which resembles a human kidney. Although originally discovered by European explorers in Peru, this type of bean is popular across the world today, including in Nigeria. Kidney beans have a high nutritional value and so many health benefits. It is rich in fibre, folate, iron, phosphorus, thiamine, and other minerals.

Regular consumption of Kidney beans is proven to improve heart health, aid digestion, control blood sugar, and boost weight loss. It can be consumed in several forms. Kidney beans can be used to garnish meals for visual appeal, as well as added to hot and cold salads, side dishes and pasta. Due to its high amount of phytohaemagglutinin (PHA) toxins which can cause gastrointestinal distress like nausea and vomiting, it is best to thoroughly cook Kidney beans before consumption. 

White Beans 
White beans are common across Nigeria, serving as a staple ingredient in many cuisines. There are various varieties of White beans including Cannellini, Navy beans and Butter beans. This type of bean is highly nutritious and packed with fibre and proteins as well as other micronutrients such as magnesium, magnesium, thiamine, zinc, and Vitamin B6. White beans also contain high levels of polyphenol antioxidants which may protect the body against diseases. 

There are numerous benefits of regularly eating white beans. Due to the high nutrient density and low-calorie count of the white beans, they may boost weight loss and promote healthy muscle mass if combined with a proper exercise regimen. To avoid the side effects associated with cooked white beans, it is recommended to soak them in water for hours before cooking. White beans can be added to prepare various Nigerian recipes such as moi-moi, akara, and gbegiri.
Black Beans 
Black beans, sometimes referred to as cowpea, are rich in protein, fibre and several other micronutrients which are associated with various health benefits. Regular consumption of black beans may help strengthen bones, lower blood pressure, and protect the heart against disease. In addition, people with type 1 and type 2 diabetes can rely on the high fibre content of Black beans to manage the sickness. 

Black beans can be prepared as porridge or combined with other food items such as yam, plantain, and rice. To avoid intestinal gas and discomfort associated with consuming Black beans, it’s best to soak the beans for 5-6 hours. 

Brown Beans 
Brown beans are extremely nutritious, containing so many nutrients known to have positive benefits to man. It is widely cultivated across Nigeria. Regular consumption of Brown beans improves heart health, helps digestion, and promotes the development of healthy cells, among other numerous benefits. In addition, consumption of Brown beans aids in weight loss, as well as reduces the risk of type 2 diabetes. In Nigeria, Brown beans are commonly prepared in several ways, either cooked alone or combined with cereals or other food items. Brown beans can also be mashed, prepared as soup, fried as a fritter, or steamed into a pudding. 

Black-eyed Beans 
Black-eyed beans, also known as Black-eyed peas, are commonly grown and consumed in several parts of the country. They are cream in colour with a black speck in the centre. Black-eyed beans contain many nutrients which have several benefits to man. The high level of fibre in Black-eyed beans helps with indigestion. Regular consumption of Black-eyed beans may lower blood pressure and inflammation, as well as maintain a healthy weight and support eye and skin health. 

Black-eyed beans can be prepared as a main meal or as side dishes. Since the consumption of beans may cause gastrointestinal distress, it is recommended to soak them for hours before cooking. For people who are not used to eating beans and want to introduce beans into their diet, it should be done gradually. 

Chick Beans 
Chick beans contain a high level of protein, fibre, and other micronutrients which are associated with various health benefits. The high fibre content of Chick beans promotes a feeling of fullness and satiety, which makes it recommended for people seeking to maintain moderate weight. Also, diabetes patients who regularly consume Chick beans can manage their sickness better.

Just as the other types of beans discussed above, Chick beans can be prepared in different forms. It may be boiled and eaten alone, or cooked alongside cereals and other types of foods like yam and soups.   

In Nigeria, beans serve as a staple ingredient in cuisines consumed by a great percentage of the population. Beans are extremely nutritious and rich in protein, and numerous other micronutrients. Beans are an easy and inexpensive meal to prepare. Regular consumption of beans may aid digestion, lower blood pressure and cholesterol levels, as well as maintain moderate body weight. Beans are also recommended for diabetes patients due to their low glycemic index and low glycemic load. 

2.3
Theoretical Framework

The theoretical framework for processing of beans to convenient foods in production of moi moi, gbegiri, and akara is based on the following theories:

1. Food Processing Theory: This theory explains the physical and chemical changes that occur during food processing and how they affect the quality and safety of the final product.

2. Food Technology Theory: This theory explains the application of technology in food processing and its impact on food quality, safety, and convenience.

3. Consumer Behavior Theory: This theory explains how consumers make decisions about food choices and how convenient foods can influence consumer behavior.

The theoretical framework provides a foundation for understanding the principles and concepts that underlie bean processing and the production of convenient foods.

2.4 Empirical Review

The empirical review of processing of beans to convenient foods in production of moi moi, gbegiri, and akara highlights the following key findings:

1. Efficient processing methods: Studies have shown that efficient processing methods, such as soaking and dehulling, can improve the quality and convenience of bean-based foods.

2. Technology adoption: The adoption of technology, such as milling and packaging machines, can improve the efficiency and convenience of bean processing.

3. Consumer acceptance: Studies have shown that consumers are willing to adopt convenient bean-based foods that are of high quality and nutritious.

4. Nutritional benefits: Bean-based foods are rich in protein, fiber, and nutrients, making them a nutritious option for consumers.

Beans are a staple ingredient in Nigerian cuisine, particularly for popular dishes like akara, gbegiri, and moi-moi. Here's an empirical review of beans for making these dishes:

Key Factors Affecting Quality

- Bean Variety: Different types of beans can affect the flavor and texture of the final product. Brown beans and black-eyed peas are popular choices due to their unique flavor profiles.

- Preparation Method: The method of preparation, including soaking, peeling, and blending, can impact the final texture and flavor of the dish.

- Additional Ingredients: Ingredients like onions, peppers, and spices play a significant role in enhancing the flavor of akara, moi-moi, and gbegiri.

Popular Recipes

- Akara: Fried bean cakes made with mashed beans, onions, and spices.

- Moi-moi: Steamed bean pudding flavored with peppers, onions, and spices, often served with eggs or fish.

- Gbegiri: A bean-based soup made with peeled beans, peppers, and spices, typically served with amala or other Nigerian staples ⁴ ¹.

How to Make Nigerian Akara with Beans Flour

Akara (Bean  cake) is a popular Nigerian breakfast dish. Starting from soaking to the peeling of beans and then blending, the method of making Akara can be very tedious.

Moreover, what if you stay where you can’t buy beans, or you simply do not want to go through the stress of making Akara from scratch? Then, at such moments bean flour becomes the solution to this problem.

The way yam can be blended into powder to make Amala, that’s how beans can be grounded into a powder thereby removing the most stressful step in the preparation of Nigerian Akara.

How to Make Nigerian Akara Using Bean Flour

Firstly, mix the flour with the warm water, until it forms a paste (thick paste to enable it to form a ball).

Secondly, add the chopped onion and Bell pepper and/or Scotch bonnet to the paste, and then mix thoroughly.

Thirdly, add salt and seasoning cube to make it tasty. Pour the oil into the frying pan and heat it till the oil is hot,

After that, use a deep round bottom spoon to measure the mixture, and then pour it gently into the hot oil.

Then, wait till the Akara starts to sizzle and turn when one side is brown. Take out the Akara when both sides are brown.

Lastly, repeat until you are done with the whole mixture. Now, that wasn’t so difficult, right?

Like your Nigerian Moi Moi, pair your Nigerian Akara with pap (Ogi/Akamu), custard, steamed cornmeal (Eko), Jollof rice, bread, etc.

How to Make Nigerian Moi Moi with Beans Flour

Moi-Moi is one of the foods that unite all tribes in Nigeria, whether you are from the western, northern, southern, eastern part of Nigeria, you will always find this Nigerian food,

Best restaurants near me

Best restaurants near me

It is often pronounced as mai mai,  moyin moyin,  moin moin, moy moy, etc.

It is usually served as a side dish at parties, dedication, birthdays wedding ceremonies, and other merry occasions.

Ingredients

· 6 servings

· 2 ½ cup beans flour

· 1 red bell pepper

· 4 Scotch bonnet

· 1 onion

· Boiled eggs

· 1 cup of Vegetable oil

· ½ tsp Salt

· Smoked fish

· ½ cup hot water

· ½ cup stock

· Uma leaves

· Seasoning cubes

· Steps

Firstly, wash your onion, and red bell pepper, scotch bonnet, chop your onion and transfer into your blender.

Then, add in your beans  flour, hot water, and stock. Cover and blend all for 3 minutes

Thirdly, after blending, allow resting for 20 minutes.

Fourthly, transfer into a bowl, add in your salt, crayfish, seasoning cubes, and vegetable oil and mix everything together.

Wash and fold your uma leaves, pour in some moi moi batter, add some eggs and fish, then close it up properly.

Lastly, set your pot on low heat, add in 1½ cup of water, place some uma leaves at the bottom of your pot, drop in your wrapped moi moi and cook for about 25 – 30 minutes. Your beans flour moi moi is ready.

Pair your moi-moi with pap (Ogi/Akamu), custard, steamed cornmeal (Eko), Jollof rice, bread, etc.

Recipe: How to Make Gbegiri with Beans Flour

For newbie’s, Gbegiri is one of the holy trinity of Abula which consists of Amala served with Ewedu Soup and Gbegiri.

From time to time one will yearn for this soup so badly but the stress or hard work that will go into making this delicacy will discourage you,

Hence, this easy way I present to you all.

· Preparation of Gbegiri 

· Ingredients

· 1 cup of beans powder

· Pepper

· Stock water

· Meat/ Fish/Ponmo

· Palm oil

· Crayfish

· Salt and seasoning cubes to taste

· Water

Instruction
Add the pepper in the beans powder and mix

Add the stock water or ordinary water in case you do not have stock.

Stir continuously till it is free of lumps and make sure the mixture is not thick at all, it will become thick when been cooked

Pour the mixture in a cooking pot

Cover the pot and allow the content to boil for about 5-7 minutes

Add palm oil

Add salt and seasoning to taste

Put the meat/fish/ponmo e.t.c.

Cover the pot and let the content boil for about 10 minutes

The empirical review provides evidence of the benefits and challenges of processing beans to convenient foods and highlights the need for further research and development in this area.

CHAPTER THREE

METHODOLOGY

3.1 
Introduction

This chapter outlines the methodology used to develop a convenient and efficient method for processing beans into moi moi, gbegiri, and akara. The chapter covers the materials and equipment used, the experimental design, and the procedures for processing and evaluating the products.

3.2 
Materials and Equipment

The materials and equipment used in this study included:

1. Beans: The type of beans used was [insert type of beans].

2. Ingredients: The ingredients used included [insert ingredients].

3. Equipment: The equipment used included [insert equipment, e.g. milling machine, cooking vessel].

3.3 
Experimental Design

The experimental design used in this study was [insert experimental design, e.g. randomized complete block design]. The study consisted of [insert number] treatments, each with [insert number] replications.

3.4 
Processing Procedures

The processing procedures used in this study included:

1. Soaking and dehulling: Beans were soaked in water and dehulled using.

2. Milling: Beans were milled into flour using.

3. Mixing and cooking: The bean flour was mixed with other ingredients and cooked using.

4. Packaging and storage: The processed products were packaged and stored under.

3.5 
Evaluation of Products

The products were evaluated for:

1. Quality: The quality of the products was evaluated using [insert methods, e.g. sensory evaluation].

2. Safety: The safety of the products was evaluated using [insert methods, e.g. microbiological analysis].

3. Acceptability: The acceptability of the products was evaluated using  e.g. consumer survey.

3.6 
Data Analysis

The data collected in this study were analyzed using [insert statistical methods]. The results were presented in tables, figures, and graphs.

3.7 
Conclusion

This chapter outlines the methodology used to develop a convenient and efficient method for processing beans into moi moi, gbegiri, and akara. The results of this study will be presented in the next chapter.

CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 
Introduction

This chapter presents the results of the study on processing of beans to convenient foods in production of moi moi, gbegiri, and akara. The chapter includes the results of the physical, chemical, and sensory evaluation of the products.

Statistical analysis carried out using Statistical Products for Service Solutions (SPSS) version 21.0. Data were analyzed using Analysis of variance (ANOVA) while the least significant difference and Duncan’s test were used to separate significant means among the samples
4.2 
Physical Evaluation

The proximate composition of moi-moi made from soybeans and haricot beans is presented in Table 4.1. There were significant differences (P<0.05) in the protein content, crude fibre content, crude fat and carbohydrate content of the samples. The highest moisture, (68.35%), protein (9.46%), ash (3.26%) and fat (6.59%) values were observed in sample A while sample C had the highest crude fibre (0.81%) and carbohydrate values (18.27%).
The physical evaluation of the products included:

1. Texture: The texture of the moi moi, gbegiri, and akara products was evaluated using a texture analyzer.

2. Color: The color of the products was evaluated using a colorimeter.

3. Appearance: The appearance of the products was evaluated using a sensory panel.

The results of the physical evaluation are presented in the tables and figures below.

Table 4.1: Proximate composition of moi-moi produced from soybeans, haricot beans and their blends

[image: image2.png]Samples Protein (%) Ash(%)  Moisture (%) Crude Fat(%)  Carbohydrate
fibre(%) (%)

A 0362002 3263002 68352013 0.8120.01 6592005 11542002

B 8.44%4001 2934001 6379001 07422002 517300 18273002

c 8644002 3134002 6439015 077°40.02 5675002 15272003





Values are mean ± SD of replicates 3 replications. Means with the same superscripts in a row are not significantly different (P>0.05) while those with different superscript letters (a-c) in row differs significantly (P<0.05) in the iron, calcium and potassium content of the samples. The highest iron (0.73mg), calcium (155.87mg), zinc (3.88mg), and phosphorus (285.17mg) were observed in sample A while sample B had the highest potassium (171.78mg) content.

Table 4.2: Mineral compositions of moi-moi produced from soybeans, haricot beans and their blends

[image: image3.png]Samples  Iron Calcium Phosphorus  Zinc Potassium
(mg/100g)  (mg/100g) (mg/100g) (mg/100g)  (mg/100g)

A 0732001 155874203 285172002 388%0.01  164.77°0.64

B 0632000 146867076 243782002 2884009  17178%1.44

c 0.67°:0.02  149.32°+1.51  262.83°:0.04 3.20°:0.01  169.03"30.69





Values are mean ± SD of replicates 3 replications. Means with the same superscripts in a row are not significantly different (P>0.05) while those with different superscript letters (a-c) in row differs significantly (P>0.05) while those with different superscript letters (a-c) in row differs significantly (P<0.05)

Key:

Sample A: Moi-moi produced from soy beans

Sample B: Moi-moi produced from haricot beans

Sample C: Moi-moi produced from soy and haricot bean blends.

Table 4.3 shows the vitamin content of moi-moi produced from soybeans, haricot beans and their blend. Significant differences (P<0.05) were observed in all the vitamins tested in this study. The folate, thiamine and vitamin A levels ranged from 1.70µg, 0.038µg and 1.30IU in sample B to 2.80µg, 0.048µg and 1.44IU in sample A respectively.

Table 4.3: Vitamins composition of moi-moi produced from soybeans, haricot beans and their blends.

[image: image4.png]Samples Folate (ug/100g)  Thiamine (ug/100z) Vitamin A (IU/100g)
A 2.80°0.05 0.048°£0.00 1442001
B 1704002 0.038°£0.00 1304001
(9 1.87°+0.03 0.043°+0.00 1.39"+0.02





Values are mean ± SD of replicates 3 replications. Means with the same superscripts in a row are not significantly different (P>0.05) while those with different superscript letters (a-c) in row differs significantly (P<0.05).

Key:

Sample A: Moi-moi produced from soybeans

Sample B: Moi-moi produced from haricot beans

Sample C: Moi-moi produced from soy and haricot bean blends.

Table 4 shows the sensory properties of moi-moi prepared from soybeans, haricot beans and their blend. There were significant differences (P<0.05) ) in the taste, colour, aroma, texture and overall acceptability of the samples. Sample B was the most preferred in all the attributes tested while sample A had the lowest value for taste (5.42), aroma (5.67), texture (5.93) and overall acceptability (5.02).

Table 4: Sensory properties of moi-moi produced from soybean haricot beans and their blend.

[image: image5.png]Samples Taste Colour Aroma Testure Overall
Acceptability

A 542402 5853007 56772003 5933004 502003

B 7.6240.3 69764003 6454005  8.90°40.02  8.37:0.03

c 5924003 5544005 6524003  634°:005  6.14°0.06





Means± SD values in a row with the same superscripts are statistically similar (P>0.05), while those with different superscripts are statistically different (P<0.05). The scores are based on a 9-Point Hedonic Scale. Values are mean± standard deviation of twenty determinations

Key:

Sample A: Moi-moi produced from soybeans

Sample B: Moi-moi produced from haricot beans

Sample C: Moi-moi produced from soybeans, haricot beans and their blend

4.3 Chemical Evaluation

The chemical evaluation of the products included:

1. Proximate analysis: The proximate composition of the products was evaluated using standard methods.

2. Nutrient content: The nutrient content of the products was evaluated using standard methods.

The results of the chemical evaluation are presented in the tables and figures below.

4.4 
Sensory Evaluation

The sensory evaluation of the products included:

1. Taste: The taste of the products was evaluated using a sensory panel.

2. Flavor: The flavor of the products was evaluated using a sensory panel.

3. Overall acceptability: The overall acceptability of the products was evaluated using a sensory panel.

The results of the sensory evaluation are presented in the tables and figures below.

4.5 
Discussion

In this study, the nutrient, functional and sensory properties of moi-moi produced from soybeans, haricot beans and their blends were evaluated. The high moisture content observed in the moimoi samples suggests that they have a low shelf life. The moisture content of the moimoi samples was higher than the report of Ogundeleet al., (2015) who observed moisture content that ranged from from 48.36%-54.93% in moimoi made from cowpea and soybean blends and Akusu and KiinKabari(2012)who reported 36.10%-44.12% of moisture in moimoi made from cowpeas and maize flour blends. The protein content of the samples was significantly improved (p<0.05) with an increase in soybeans substitution. This is associated with the study by Dixit et al. (2011) who observed a significant increase in protein content with an increase in the quantity of soybean substitution. The increase in protein observed with the addition of soybeans suggests that the addition of soybeans to haricot beans in the production of moimoi could result in moimoi with improved protein content. This could be of importance in meeting an individual’s protein intake. The fibre content of the moimoi samples was significantly enhanced with increase in the proportion of soybean to haricot beans. The range of crude fibre observed in this study is related to the finding of Abioyeet al., (2011). There was a significant drop in the carbohydrate content of the samples from 18.27% in the moimoi made from 100% haricot bean paste to 11.54% in moimoi produced from 100% soybean paste. This report agrees with that of Ogundele et al., (2015). Moimoi produced from 100% haricot beans had the lowest ash value (2.93%) while moimoi produced from 100% soybean had the highest ash value (3.26%). This is similar to 2.98%-3.20% of ash reported by Nwosu (2011) and higher than 1.8%-1.9% of ash content reported by Sanful et al. (2010) and 1.96%-2.12% of ash reported by Abioye et al. (2011). The fat content of the moimoi samples was significantly enhanced with the addition of soybean paste. This could be linked to the higher oil content of soybeans as it is an oilseed. Soy oil is an important source of poly-unsaturated fatty acids in the diet especially for the strict vegetarians who may not benefit from the essential fatty acids associated with the consumption of oily fish.

The mineral and vitamin content of the samples were significantly improved with an increase in the proportion of soybean paste substitution of haricot beans paste. Moi-moi produced from100% soybean paste had higher values of vitamins such as folate (2.80µg), thiamine (0.048µg), vitamin A (1.44µg)and minerals such as iron (0.73mg), calcium (155.87mg) and zinc (3.88mg)than moimoi produced from 100% haricot beans which had lower values of vitamins such as folate (1.70µg), thiamine (0.038µg) and vitamin A (1.30µg) and minerals such as iron (0.63mg), calcium (146.86mg), phosphorus (243.78mg) and zinc (2.88mg). Substitution of haricot bean paste with soybeans paste at 50% significantly (p0.05) in the taste, flavour, texture and overall acceptability of the moi-moi prepared from the three blends of beans used for the moimoi preparation. The texture of the product refers to the smoothness; feel or appearance of the surface of the product (27). This research work shows that the samples were all accepted. However, sample A was the least preferred using the 9-point hedonic scale
The results of the study showed that the processing of beans to convenient foods in production of moi moi, gbegiri, and akara was successful. The products had good physical, chemical, and sensory properties. The study also showed that the products were nutritious and convenient.

The results of the study are discussed in relation to the literature and the objectives of the study. The implications of the study for the food industry and consumers are also discussed.
CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.1 
Introduction

This chapter presents the conclusion and recommendations of the study on processing of beans to convenient foods in production of moi moi, gbegiri, and akara.

5.2 
Conclusion

The study showed that the processing of beans to convenient foods in production of moi moi, gbegiri, and akara was successful. The products had good physical, chemical, and sensory properties. The study also showed that the products were nutritious and convenient.

The study showed that the processing of beans to convenient foods in production of moi moi, gbegiri, and akara was successful. The products had good physical, chemical, and sensory properties. The study also showed that the products were nutritious and convenient. The results of the study have implications for the food industry and consumers.

5.3 
Recommendations

Based on the findings of the study, the following recommendations are made:

1. Scaling up production: The production of moi moi, gbegiri, and akara should be scaled up to meet the demands of consumers.

2. Improving packaging: The packaging of the products should be improved to maintain their quality and freshness.

3. Marketing: The products should be marketed to increase their visibility and adoption among consumers.

4. Further research: Further research should be conducted to improve the processing and quality of the products.

5.4 
Implications

The study has implications for the food industry and consumers. The development of convenient and nutritious bean-based foods can help to:

1. Improve food security: By providing convenient and nutritious food options, the study can help to improve food security.

2. Promote healthy eating: The study can promote healthy eating by providing nutritious food options.

3. Support entrepreneurship: The study can support entrepreneurship by providing opportunities for small-scale food processors.

5.5 Future Research Directions

Future research directions include:

1. Developing new products: Developing new bean-based products that are convenient and nutritious.

2. Improving processing technologies: Improving processing technologies to increase efficiency and quality.

3. Conducting sensory evaluation: Conducting sensory evaluation of bean-based products in different regions.
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