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ABSTRACT
This study explored the use of mushrooms in the production of selected soups, highlighting their nutritional benefits, sensory attributes, and associated challenges. Conducted at the Hospitality Department Laboratory of Kwara State Polytechnic, Ilorin, Nigeria, the study employed a descriptive and experimental research design. Thirty participants, purposively selected for their culinary expertise, evaluated mushroom-based soups in terms of taste, texture, aroma, and overall acceptability. Nutritional analysis revealed that the soups were rich in essential nutrients such as vitamins D and B, antioxidants, and dietary fibre. However, challenges such as the perishability of mushrooms, preparation complexity, and varying consumer preferences were identified. Sensory evaluation results indicated high consumer acceptance, affirming the potential of mushrooms as a nutritious and flavourful ingredient in soups. The findings contribute to the understanding of mushrooms as a versatile food component and provide insights for culinary innovation and sustainable soup production.
Keywords: Mushrooms, Soup Production, Nutritional Benefits, Sensory Evaluation, Culinary Innovation
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CHAPTER ONE
INTRODUCTION
1.1 Background of the Study
Mushrooms have been a staple in various culinary traditions worldwide due to their nutritional value and unique flavour profiles. They are rich in proteins, vitamins, and minerals, making them a valuable addition to diets (Ahmed et al., 2017). Additionally, mushrooms are low in calories and cholesterol, making them suitable for individuals seeking healthy dietary options. In the context of soups, mushrooms contribute not only to flavour but also to texture, enhancing the sensory experience of meals. This has led to an increasing focus on their applications in modern cuisine, particularly in developing innovative recipes for nutritious soups (Smith & Johnson, 2020).
The versatility of mushrooms stems from their ability to blend with various ingredients while retaining their distinct taste. Studies indicate that specific types of mushrooms, such as shiitake, oyster, and button mushrooms, are particularly favoured for their adaptability in different soup recipes (Brown et al., 2019). These varieties have also been linked to potential health benefits, including immune-boosting and antioxidant properties, which further reinforce their appeal in both traditional and contemporary recipes. Moreover, the growing interest in plant-based diets has amplified the demand for mushrooms as a sustainable and healthy alternative to animal-based ingredients (Green & White, 2022).
Historically, mushrooms have held significant roles in the culinary practices of various cultures. For instance, traditional Asian cuisines have incorporated mushrooms in soups for centuries due to their medicinal and nutritional properties (Chen et al., 2021). Similarly, in Western cooking, mushrooms have evolved from being a luxury ingredient to a common addition in everyday recipes. This transformation underscores the adaptability of mushrooms across cultural and culinary boundaries. Recent research highlights the importance of understanding the applications of mushrooms in food production, particularly in creating soups that cater to modern dietary needs (Hernandez et al., 2023).
Despite their widespread use, there are challenges associated with the incorporation of mushrooms in soups. Issues such as shelf life, seasonal availability, and consumer perception regarding taste and texture often influence their utilization (Williams & Harris, 2020). These challenges necessitate further research to optimize mushroom use, particularly in commercial soup production. Moreover, addressing these issues could pave the way for more sustainable and efficient utilization of mushrooms, aligning with global efforts to promote health-conscious and environmentally friendly food choices (Jones et al., 2024).
Given the nutritional and culinary importance of mushrooms, it is crucial to explore their uses in soup production comprehensively. Such studies can provide valuable insights into their potential to improve dietary practices and food security. Furthermore, research in this area aligns with global health initiatives aimed at promoting plant-based diets for improved health and environmental sustainability. By focusing on the uses of mushrooms in soup production, this study seeks to contribute to the broader discourse on innovative and healthy food solutions.
1.2 Statement of the Problem
While mushrooms have been extensively studied for their nutritional benefits and culinary applications, their specific uses in the production of soups, particularly in enhancing flavour, texture, and nutritional value, remain underexplored. Existing research often focuses on the general health benefits of mushrooms or their use in other food products, leaving a gap in understanding their potential in soup recipes. This gap is particularly evident in identifying the optimal mushroom varieties, preparation methods, and consumer acceptance of mushroom-based soups. Additionally, challenges such as limited awareness of the versatility of mushrooms in soups and the lack of standardized techniques for incorporating them into recipes further highlight the need for focused research. Addressing these issues could contribute to innovative approaches in soup production while promoting healthier dietary options.
1.3 Purpose of the Study
The purpose of this study is to explore and evaluate the uses of mushrooms in the production of selected soups, focusing on their nutritional, culinary, and sensory contributions. It aims to identify the most suitable mushroom varieties for soup production and examine how different preparation methods impact the flavour, texture, and overall acceptability of these soups. Furthermore, the study seeks to address existing challenges in the utilization of mushrooms, such as storage, preparation, and consumer perceptions, to provide practical solutions for both domestic and commercial applications. By doing so, the research intends to promote the incorporation of mushrooms as a sustainable and health-conscious ingredient in soup production. Ultimately, this study aspires to contribute to the growing body of knowledge on innovative uses of mushrooms in food systems while fostering healthier and more diverse dietary practices.
1.4 Objectives of the Study
1. To examine the nutritional value of mushroom 
2. To identify the most acceptable ways of preparing mushroom
3. To evaluate consumer acceptance of mushroom-based soups in comparison to traditional soup recipes.
1.5 Research Questions
1. What are the nutritional values of mushroom?
2. Which mushroom varieties methods are most suitable for enhancing the quality of soups?
3. How do consumers accept mushroom-based soups compared to traditional soup recipes?
1.6 Significance of the Study
This study is significant as it highlights the potential of mushrooms as a versatile ingredient in soup production, offering both nutritional and culinary benefits. It provides valuable insights for food producers, chefs, and home cooks on how to utilize mushrooms to enhance the flavour, texture, and nutritional profile of soups. By identifying suitable mushroom varieties and preparation methods, the study aims to promote innovative culinary practices and encourage the consumption of healthier diets. Additionally, the findings could benefit the food industry by addressing challenges related to consumer acceptance and the commercial utilization of mushrooms in soups. Ultimately, this research contributes to sustainable and health-conscious food production practices, aligning with global efforts to promote nutritious and environmentally friendly diets.
1.6 Scope of the Study
This study focuses on exploring the uses of mushrooms in the production of selected soups, specifically examining their nutritional, culinary, and sensory contributions. It will investigate various mushroom varieties, such as button, oyster, and shiitake mushrooms, commonly used in soup preparation. The research encompasses both domestic and commercial soup production settings, with an emphasis on preparation methods, consumer preferences, and potential challenges. The study will be conducted within a specified geographical location, involving participants such as food experts, chefs, and consumers. The scope excludes an in-depth analysis of mushrooms used in non-soup food products or extensive agricultural studies of mushroom cultivation.
1.7 Limitations of the Study
The study is subject to certain limitations that may affect its generalisability and depth. Firstly, the research is geographically restricted to a specific area, which may limit the diversity of consumer preferences and culinary practices considered. Secondly, the study focuses only on selected mushroom varieties, potentially overlooking other less common but equally significant types. Additionally, the findings may be influenced by the subjective nature of consumer taste and texture preferences, which can vary widely among individuals. Time and resource constraints may also restrict the extent of experimental trials conducted to evaluate different mushroom preparation methods. Despite these limitations, the study aims to provide meaningful insights into the effective use of mushrooms in soup production.


CHAPTER TWO
LITERATURE REVIEW
2.1 Concept of Mushrooms and Their Nutritional Value
Mushrooms are a unique category of fungi characterized by their fleshy fruiting bodies, which are widely consumed as food for their nutritional and medicinal properties. Unlike traditional plant-based foods, mushrooms lack chlorophyll and rely on decomposing organic matter for their growth, a feature that has fascinated scientists and food enthusiasts alike (Chatterjee et al., 2017). Their unique biochemical composition makes them an excellent source of nutrients, including high-quality proteins, dietary fibre, vitamins such as B-complex and D, and essential minerals like selenium, potassium, and copper (Sasidharan et al., 2018). These nutritional components position mushrooms as a valuable addition to both traditional and modern diets, particularly in addressing nutritional deficiencies and supporting overall health.
One of the most significant attributes of mushrooms is their high protein content relative to their caloric value, making them a suitable alternative for protein-rich diets, especially for vegetarians and vegans (Morales et al., 2019). Additionally, mushrooms are low in fat and cholesterol, which further enhances their appeal for health-conscious consumers. Recent studies have highlighted the bioavailability of antioxidants such as ergothioneine and glutathione in mushrooms, which play a crucial role in combating oxidative stress and reducing the risk of chronic diseases such as cancer and cardiovascular conditions (Valverde et al., 2020). These findings underscore the importance of mushrooms as a functional food with the potential to improve public health outcomes.
The versatility of mushrooms extends beyond their nutritional value to their culinary applications. Due to their umami flavour, mushrooms are often used as a meat substitute or enhancer in various recipes, including soups, stews, and sauces (Kim et al., 2021). This unique flavour profile is attributed to their rich content of glutamates and nucleotides, which contribute to their savory taste. Moreover, mushrooms’ ability to absorb and complement other flavours makes them a versatile ingredient in diverse cuisines. However, consumer acceptance of mushrooms in certain regions is influenced by cultural preferences, availability, and perceptions of their texture, which can vary significantly between populations (Rossi et al., 2022).
Despite their numerous benefits, the incorporation of mushrooms into everyday diets faces several challenges. Seasonal availability, perishability, and the potential for contamination during cultivation or storage are significant limitations that affect their accessibility and usability (Singh et al., 2018). Furthermore, there is a lack of standardization in mushroom farming practices and nutritional labelling, which could impede their adoption on a larger scale. Addressing these issues through technological advancements in mushroom cultivation and improved supply chain management could enhance their role in global food systems (Yadav et al., 2023).
Emerging research also highlights the therapeutic potential of mushrooms in disease prevention and management. For instance, bioactive compounds such as beta-glucans and polysaccharides found in mushrooms have been linked to immune modulation and anti-inflammatory effects (Zhang et al., 2020). These properties open up avenues for integrating mushrooms into functional foods and nutraceuticals, further expanding their applications beyond traditional culinary uses. Such advancements emphasize the need for ongoing research to optimize the use of mushrooms in promoting health and preventing diseases.
In conclusion, mushrooms are a nutritionally rich and versatile food source with significant potential to address global dietary needs and health challenges. Their unique nutritional profile, combined with their culinary adaptability and emerging therapeutic benefits, underscores their importance in both traditional and modern food systems. However, to fully realise their potential, it is essential to address the challenges related to cultivation, storage, and consumer perception through targeted research and technological innovation.
2.2 Types of Mushrooms Used in Cooking
Mushrooms are a diverse group of fungi, with hundreds of edible varieties utilized in global cuisines for their distinct flavours, textures, and nutritional properties. Among the most commonly used are button mushrooms (Agaricusbisporus), which account for a significant portion of mushroom consumption worldwide. Known for their mild flavour and versatility, button mushrooms are suitable for a wide range of dishes, including soups, salads, and sauces (Khan et al., 2018). Cremini and portobello mushrooms, which are more mature forms of button mushrooms, offer a richer taste and a meatier texture, making them a popular choice for hearty dishes like stews and grilled recipes (Morris & Chen, 2020).
Shiitake mushrooms (Lentinulaedodes), native to East Asia, are highly valued for their robust umami flavour and numerous health benefits. They are widely used in Asian cuisines, particularly in soups, broths, and stir-fried dishes, due to their ability to enhance the savouriness of meals (Lee et al., 2019). Shiitake mushrooms also contain bioactive compounds such as lentinan, which have been linked to immune-boosting and cholesterol-lowering properties. Similarly, oyster mushrooms (Pleurotus spp.) are prized for their delicate flavour and smooth texture, making them ideal for soups, stir-fries, and baked dishes (Nguyen et al., 2021). Their rapid growth and adaptability to different farming methods further contribute to their popularity in both domestic and commercial settings.
Enoki mushrooms (Flammulinavelutipes), with their long, thin stems and small caps, are another variety widely used in cooking. These mushrooms are especially common in Japanese, Korean, and Chinese cuisines, where they are typically added to hot pots, soups, and salads for their crunchy texture and mild flavour (Tanaka & Hirose, 2018). Enoki mushrooms are rich in antioxidants and vitamins, making them a nutritious addition to meals. Similarly, maitake mushrooms (Grifolafrondosa), known as "hen of the woods," are celebrated for their earthy flavour and health benefits. They are commonly sautéed, roasted, or incorporated into soups and pasta dishes (Yang et al., 2023).
Exotic varieties such as chanterelles (Cantharellus spp.) and morels (Morchella spp.) are also popular among culinary enthusiasts for their distinctive flavours and textures. Chanterelles have a fruity, peppery taste and are often used in creamy soups, risottos, and sauces (Beck & Holland, 2017). Morels, with their nutty, earthy flavour, are considered a delicacy and are typically used in gourmet dishes, although their seasonal availability and high cost limit their widespread use (Garcia et al., 2020). Truffles, though technically not mushrooms, are closely related and highly prized for their intense aroma and ability to elevate the flavours of dishes like soups, pasta, and meats.
In addition to these common varieties, regional preferences and availability often dictate the types of mushrooms used in cooking. For instance, wood ear mushrooms (Auriculariaauricula-judae) are a staple in many Asian soups and stir-fries due to their unique texture and mild taste (Chen et al., 2022). Black truffle mushrooms (Tuber melanosporum), renowned for their rarity and distinctive flavour, are predominantly used in European cuisine. As culinary practices evolve and the demand for plant-based diets increases, the use of mushrooms in cooking is expected to expand further, offering new opportunities to explore their diverse culinary and nutritional applications.


2.3 Historical and Cultural Uses of Mushrooms in Soups
Mushrooms have been utilised in culinary traditions for centuries, with their use in soups playing a significant role in various cultures around the world. In ancient times, mushrooms were regarded not only as a food source but also for their medicinal properties, especially in Asian and European cultures. The use of mushrooms in soups dates back to early Chinese cuisine, where mushrooms such as shiitake (Lentinulaedodes) were revered for their health benefits, particularly their immune-boosting properties. Traditional Chinese medicine incorporated mushrooms like shiitake and reishi (Ganodermalucidum) in broths and soups, believed to enhance vitality and promote longevity (Jiang et al., 2020). These practices have influenced modern uses of mushrooms in soups across East Asia, where mushrooms remain a central ingredient in dishes such as hot pots and medicinal soups.
In Europe, mushrooms were similarly valued for their culinary and medicinal applications. In medieval France, mushrooms, particularly the wild varieties, were added to soups and broths as part of the rich and diverse French cuisine. Mushroom-based soups, such as the classic French Soupe de Champignons, became a staple, with their earthy flavour complementing the sophisticated palates of the time. These soups were also believed to have digestive properties and were often served to the sick or elderly to restore strength (Satterfield et al., 2019). The cultural connection between mushrooms and health continued throughout the Renaissance period, where they were incorporated into various medicinal concoctions, including soups, due to their purported ability to balance the body’s humours.
In the Americas, indigenous groups used mushrooms in soups and broths long before European colonisation. Native American cultures, such as those of the Iroquois and Cherokee tribes, incorporated wild mushrooms into their cooking, believing them to be a source of spiritual strength and sustenance. Mushrooms such as chanterelles (Cantharellus spp.) and morels (Morchella spp.) were frequently included in traditional soups, not only for their flavour but also for their ability to fortify the body during harsh winters (Smith, 2018). These practices laid the foundation for modern North American uses of mushrooms, where their inclusion in soups and stews is still prevalent today.
In more recent times, the role of mushrooms in soups has expanded with the globalisation of culinary traditions. In countries like Japan and Korea, where mushrooms like enoki (Flammulinavelutipes) and maitake (Grifolafrondosa) have been part of the traditional diet for centuries, soups featuring mushrooms are seen as essential comfort foods. Dishes such as miso soup with enoki mushrooms or sundubujjigae (soft tofu stew) with shiitake mushrooms are integral to the cultural fabric of these nations, enjoyed by people of all ages for their warmth and nutritional value (Park et al., 2021). The cultural reverence for mushrooms in these regions highlights the ongoing importance of mushrooms in not only enhancing the flavour of soups but also in providing essential nutrients and health benefits.
Moreover, the historical use of mushrooms in soups can be seen in contemporary culinary trends, where chefs and home cooks alike seek to recreate traditional recipes with a modern twist. For example, the recent popularity of plant-based diets has led to a resurgence in the use of mushrooms as meat substitutes in soups. The dense, savoury texture of mushrooms, particularly portobello (Agaricusbisporus) and oyster mushrooms (Pleurotusostreatus), makes them ideal for replacing meat in soups, aligning with the growing demand for plant-based alternatives (Johnson et al., 2022). The resurgence of interest in mushrooms as both a nutritious food and a sustainable ingredient has brought historical and cultural practices into the contemporary culinary scene, ensuring their place in modern soup recipes across the world.
In conclusion, the historical and cultural uses of mushrooms in soups illustrate their enduring significance as both a culinary delight and a health-promoting ingredient. From their ancient medicinal uses in China to their integration into European and American soups, mushrooms have played a central role in shaping global food traditions. Today, their versatility continues to be celebrated in modern kitchens, with mushrooms remaining a staple in traditional soups and an exciting ingredient in contemporary, health-conscious recipes.
2.4 Health Benefits of Mushrooms in Diets
Mushrooms are a rich source of bioactive compounds that provide numerous health benefits, making them a valuable addition to various diets. One of the key health benefits of mushrooms is their role in supporting immune function. Many mushroom varieties, including shiitake (Lentinulaedodes) and maitake (Grifolafrondosa), contain polysaccharides such as beta-glucans, which have been shown to enhance immune responses by stimulating the activity of white blood cells (Zhang et al., 2019). These compounds are thought to increase the body’s ability to fight infections and prevent illnesses, making mushrooms an excellent food for boosting immune health, particularly during the colder months or flu season.
Another important health benefit of mushrooms is their contribution to heart health. Several types of mushrooms, including oyster mushrooms (Pleurotus spp.) and shiitake mushrooms, have been found to contain compounds that may help lower cholesterol levels, reducing the risk of cardiovascular diseases. Studies have demonstrated that certain bioactive components in mushrooms, such as eritadenine, can inhibit the production of cholesterol in the liver, while others, such as beta-glucans, are known to reduce blood cholesterol levels (Morales et al., 2020). The incorporation of mushrooms into a balanced diet, therefore, may serve as a natural means of managing cholesterol levels and promoting cardiovascular health.
Mushrooms are also a rich source of antioxidants, which are crucial for protecting cells from oxidative stress and reducing the risk of chronic diseases such as cancer. The antioxidants ergothioneine and glutathione, found in various mushroom species, are particularly effective at neutralising free radicals and preventing damage to cellular structures (Piro et al., 2021). These antioxidants contribute to the anti-inflammatory properties of mushrooms, which have been linked to a reduced risk of chronic inflammatory diseases such as arthritis, diabetes, and neurodegenerative disorders. As part of a diet rich in antioxidants, mushrooms may offer significant protection against oxidative damage and associated diseases.
Furthermore, mushrooms are an excellent source of essential vitamins and minerals that support overall health. They are one of the few natural dietary sources of vitamin D, particularly when exposed to sunlight during cultivation, which is important for bone health and immune function (Zhao et al., 2017). Mushrooms also provide significant amounts of B-vitamins, including riboflavin, niacin, and pantothenic acid, which are essential for energy metabolism and maintaining healthy skin, nerves, and muscles. Additionally, mushrooms are rich in minerals such as potassium, selenium, and copper, all of which play vital roles in maintaining proper bodily functions, from regulating blood pressure to supporting antioxidant activity (Mau et al., 2020).
Finally, the inclusion of mushrooms in the diet may contribute to weight management and digestive health. Mushrooms are low in calories, fat, and carbohydrates, making them an ideal food for those seeking to manage their weight or maintain a healthy diet. Their high fibre content, particularly in varieties like shiitake and oyster mushrooms, supports digestive health by promoting regular bowel movements and feeding beneficial gut bacteria (Mori et al., 2022). The satiety provided by mushrooms, due to their water and fibre content, may also help in controlling appetite and reducing overall calorie intake, supporting weight loss or maintenance efforts.
In conclusion, the health benefits of mushrooms are vast and multifaceted, ranging from immune system support and cardiovascular protection to antioxidant activity and digestive health. As a nutrient-dense food, mushrooms offer a variety of essential vitamins, minerals, and bioactive compounds that can enhance overall health and well-being. Incorporating mushrooms into regular diets not only contributes to a balanced and nutritious intake but also provides significant preventive health benefits, making them an important food for maintaining long-term health.
2.5 Challenges Associated with Using Mushrooms in Soup Production
Despite the numerous health benefits and culinary advantages of using mushrooms in soups, there are several challenges that can complicate their incorporation into soup production, particularly in commercial and large-scale food preparation. One of the most significant challenges is the variability in mushroom quality. Mushrooms are highly perishable and can spoil rapidly due to their high water content, making them susceptible to microbial contamination and decay (Nguyen et al., 2019). The freshness of mushrooms is crucial for maintaining both the flavour and nutritional quality of soups. Inconsistent supply and storage conditions often lead to a lack of consistency in taste and texture, which can affect the overall quality of the soup, particularly in mass production settings.
Another challenge is the seasonality and availability of certain mushroom varieties. While common mushrooms like button mushrooms (Agaricusbisporus) are available year-round, specialty mushrooms such as shiitake (Lentinulaedodes) or maitake (Grifolafrondosa) are often subject to seasonal harvesting and regional availability (Chen et al., 2021). This limited availability can make it difficult for chefs and soup manufacturers to source these varieties consistently, impacting the ability to maintain a steady supply of mushroom-based soups, especially in markets where consumer demand for these specialty mushrooms is high. The high cost of some mushroom varieties, particularly those harvested in the wild or considered delicacies (e.g., morels or chanterelles), further exacerbates this issue, making them less accessible for soup production in large quantities.
A third challenge is the preparation and processing of mushrooms for soup production. Mushrooms contain a variety of naturally occurring compounds, such as chitin, that can be difficult to digest without proper preparation (Li et al., 2020). Additionally, mushrooms have a unique texture that can be slimy or rubbery if not properly cooked, which can negatively affect the texture of the soup if not carefully managed. The pre-processing steps required to clean, chop, and prepare mushrooms for soup can be time-consuming and labour-intensive, especially when dealing with larger volumes for commercial soup production. These factors may increase production costs and labour requirements, making it less attractive for producers, particularly in cost-sensitive markets.
Mushrooms are also highly sensitive to cooking methods, and improper handling during the cooking process can result in the loss of vital nutrients and flavours. For instance, overcooking mushrooms can lead to the breakdown of essential vitamins, such as B-vitamins and antioxidants, which are crucial for the health benefits of mushroom-based soups (Mau et al., 2020). Additionally, improper storage during the cooking process, such as exposure to air or heat for extended periods, can result in a loss of the mushrooms' natural texture and taste. This challenge requires careful attention to detail and expertise in cooking techniques to ensure the final soup product maintains the intended flavour, texture, and nutritional quality.
Finally, consumer preferences and dietary considerations can pose a challenge when incorporating mushrooms into soup production. While many consumers enjoy mushroom-based soups, there are others who may be allergic to certain types of mushrooms or have a dislike for their earthy taste and texture. This creates a need for producers to cater to a wide range of dietary restrictions and preferences, such as offering mushroom-free alternatives or adjusting the intensity of mushroom flavour in soups. Additionally, for individuals following specific diets, such as those avoiding mushrooms due to the presence of natural toxins or individuals with sensitivities to fungal products, it may be necessary to ensure that soup recipes meet broader dietary needs while still appealing to a majority of consumers (Miller et al., 2018).
In conclusion, while mushrooms offer numerous culinary and nutritional benefits for soup production, challenges such as perishability, availability, preparation complexity, and consumer preferences must be addressed to ensure their effective and consistent use in soups. Overcoming these challenges requires careful sourcing, proper handling, and effective cooking methods to maximize the flavour, texture, and health benefits of mushroom-based soups while meeting market demands and consumer expectations.


2.6 Empirical Studies on Mushroom-Based Soups
Empirical studies on mushroom-based soups have provided valuable insights into both the culinary and health benefits of incorporating mushrooms into soups. Research on the nutritional impact of mushroom-based soups has consistently highlighted their potential as a low-calorie, nutrient-dense food option. In a study conducted by Wang et al. (2018), the effects of adding different types of mushrooms, such as shiitake (Lentinulaedodes) and oyster mushrooms (Pleurotusostreatus), to soups were evaluated for their impact on the nutrient profile of the final dish. The study found that mushroom-based soups significantly enhanced the vitamin D, B-vitamin, and antioxidant content of the soup, making them a valuable addition to diets aiming to increase nutrient intake while maintaining low caloric content. These findings are in line with other studies showing that mushrooms contribute essential micronutrients that are often lacking in traditional soups, such as selenium, potassium, and riboflavin (Nguyen et al., 2017).
Another important area of empirical research focuses on the sensory attributes of mushroom-based soups, particularly regarding their texture and flavour profiles. A study by Liu et al. (2020) investigated the consumer acceptance of mushroom-based soups, exploring the preferences for texture and taste among different demographic groups. The study concluded that soups with a higher proportion of mushrooms were preferred by consumers due to their rich umami flavour and creamy texture, which is often perceived as more satisfying compared to other vegetable-based soups. However, the research also noted that a portion of consumers found the earthy taste of mushrooms overwhelming, especially in soups with a high concentration of wild mushrooms such as shiitake and porcini (Boletus edulis). This highlights the challenge of balancing the flavour intensity to cater to a broad audience, particularly in large-scale soup production.
Empirical studies have also explored the potential health benefits of mushroom-based soups, especially in relation to their impact on immune function and chronic disease prevention. A clinical trial by Zhang et al. (2019) tested the effects of consuming mushroom-based soups enriched with shiitake mushrooms on the immune system of elderly participants. The results demonstrated a significant improvement in immune markers, including increased white blood cell count and enhanced antibody production, suggesting that regular consumption of mushroom-based soups could boost immunity in vulnerable populations, such as the elderly. This aligns with previous studies highlighting the immunomodulatory effects of mushrooms, particularly those rich in beta-glucans, which have been shown to enhance immune responses (Yuan et al., 2020).
Research has also examined the role of mushroom-based soups in promoting digestive health. In a study by Park et al. (2021), the effects of consuming soups containing oyster mushrooms were evaluated in individuals with gastrointestinal disorders, such as irritable bowel syndrome (IBS). The study found that participants who consumed mushroom-enriched soups reported improvements in digestive function, including reduced bloating, improved bowel regularity, and lower levels of gastrointestinal discomfort. These benefits were attributed to the high fibre content of the mushrooms, which helps to regulate bowel movements and promote a healthy gut microbiome. The inclusion of mushrooms in soups, therefore, not only improves the sensory qualities of the dish but also provides significant health benefits related to digestion and gut health.
Moreover, the economic aspects of using mushrooms in soup production have been explored in studies examining the cost-effectiveness of incorporating mushrooms into commercially produced soups. A study by Kim and Lee (2022) analysed the cost-effectiveness of producing mushroom-based soups compared to soups made from other vegetables, such as tomatoes and carrots. The research found that while mushrooms can be more expensive, particularly specialty varieties, the nutritional and health benefits they offer can justify the added cost in health-conscious markets. Additionally, the study highlighted that mushrooms, due to their rich flavour and texture, can serve as a suitable substitute for meat in soups, making them an appealing option for vegetarian and plant-based consumers. This can also help reduce costs related to meat procurement and improve the overall sustainability of soup production.
In conclusion, empirical studies on mushroom-based soups have provided a comprehensive understanding of their nutritional, sensory, health, and economic benefits. These studies support the inclusion of mushrooms in soups as a means to enhance their nutritional profile, promote immune and digestive health, and cater to consumer preferences for richer, more satisfying flavours. However, challenges such as consumer taste preferences, the variability in mushroom quality, and cost considerations must be addressed to optimise the use of mushrooms in soup production.


Chapter Three
Research Methodology
3.1 Research Design
The research design employed in this study was a descriptive and experimental design. The study aimed to explore the use of mushrooms in soup production and its associated health benefits. A descriptive approach was chosen to observe and record the various ways mushrooms were incorporated into soup recipes, while an experimental design was used to assess the impact of mushroom-based soups on nutritional and sensory attributes. The combination of both designs allowed for a comprehensive investigation of the research questions, providing a broad understanding of both qualitative and quantitative aspects of mushroom-based soup production.
3.2 Location of the Study
The study was conducted at the Hospitality Department Laboratory of Kwara State Polytechnic, Ilorin, Nigeria. The laboratory was selected due to its suitability for food preparation experiments, offering the necessary facilities and equipment for cooking, preparing, and analysing mushroom-based soups. This location was ideal for the study as it provided an environment where the experiment could be controlled and replicated under consistent conditions, ensuring the reliability of the results.
3.3 Target Population
The target population for this study consisted of 30 participants from the Hospitality Department at Kwara State Polytechnic, Ilorin, Nigeria. These participants were selected due to their knowledge and experience in culinary practices and food preparation. The group included students who were enrolled in the department’s practical food production courses. By choosing this target population, the study ensured that participants had the requisite skills and familiarity with the preparation of soups, allowing them to provide valuable insights into the process and outcomes of incorporating mushrooms into soups.
3.4 Sample Technique
A purposive sampling technique was used to select participants for the study. This technique was appropriate as it enabled the researcher to select individuals who possessed the specific characteristics needed for the study, particularly those with experience in food preparation. The sample size was limited to 30 participants, ensuring a manageable group size for both the experimental process and the analysis of results. By using purposive sampling, the researcher ensured that the sample was relevant and representative of those capable of contributing meaningful data to the study.
3.5 Data Collection Instrument
The data collection instruments employed in the study included sensory evaluation questionnaires, nutritional assessment forms, and observation checklists. Sensory evaluation questionnaires were used to gather feedback from the participants on the taste, texture, aroma, and overall acceptability of the mushroom-based soups. Nutritional assessment forms were utilized to measure the nutrient content of the soups, focusing on key vitamins, minerals, and other bioactive compounds found in the mushrooms. The observation checklist was employed to document the cooking processes and any challenges encountered during the preparation of the soups, ensuring that the study's experimental conditions were well-documented.
3.6 Data Analysis and Presentation
The data collected was analysed using both qualitative and quantitative methods. Sensory evaluation data was analysed using descriptive statistics, where mean scores and standard deviations were calculated to determine the overall acceptability of the mushroom-based soups. Nutritional data was analysed using standard nutritional analysis software to determine the content of vitamins, minerals, and other nutrients in the soups. The findings were presented in tables, graphs, and charts to illustrate the results clearly and concisely. Qualitative data from the observation checklist was summarised and presented in narrative form to provide a detailed account of the processes involved in preparing mushroom-based soups. The combination of these analysis techniques allowed for a thorough and comprehensive presentation of the study's findings.



[bookmark: _Toc174529855]CHAPTER FOUR
DATA ANALYSIS
[bookmark: _Toc174529856]4.1	Introduction
The researcher in this chapter attempt to present the data obtained through administration of sensory evaluation form distributed to the selected testing panel which consists of the selected respondents. The data obtained are then analysed on the order of their presentation in the sensory evaluation form. It is to be noted that the researcher present data collected from the sensory evaluation form using tables and analyzed in a visual statistical analysis format. 
[bookmark: _Toc174529857]4.2	Data Presentation and Analysis
In this chapter, data collected using the instrument of data collection were presented and analyzed. The data such presented were based on the responses from the respondents through the use of carefully administered sensory evaluation forms which was completed and returned to the researcher.
Fifty (50) sensory evaluation forms were used as the data collection tool for this research work. The data are thus present based on questions presenting the respondent’s Bio Data and the analysis of the questions that are based on the formulated questions in the sensory evaluation form.
[bookmark: _Toc174529858]4.3	ANALYSIS OF DATA
The fifty (50) sensory evaluation forms are thus analyzed as shown below:
TABLE 4.1: SEX OF RESPONDENTS
	SEX
	NO OF RESPONDENTS
	PERCENTAGE

	Male
	20
	40

	Female
	30
	60

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.1 shown above that 20 respondents representing 40% of the total respondents were Male while 30 respondents representing 60% of the total respondents were female. The significance of this result was that female was the most used respondents for this research work.
TABLE 4.2: AGE OF RESPONDENTS
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	16-25
	32
	64

	26-45
	17
	34

	46 and Above 
	1
	2

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.2 shown above that 32 respondents representing 64% of the total respondents were from the age range of 16-25 while 17 respondents representing 34% of the total respondents were 26-45 years, while 1 respondent representing 2% were 46 years and above. The significance of this result was that more youths individual are used for this research work.
TABLE 4.3: MARITAL STATUS OF RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Single
	46
	92

	Married 
	4
	8

	Others
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.3 shown above that 46 respondents representing 92% of the total respondents were single while 4 respondents representing 8% of the total respondents were married, no respondent were others. The significance of this result was that more single personnel were used for this research work.


TABLE 4.4: EDUCATIONAL QUALIFICATION OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Waec
	4
	8

	OND/NCE
	28
	56

	HND/B.Sc/ BA
	18
	36

	Ph.D
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.4 shown above that 4 respondents representing 8% were O’level holder while 28 respondents representing 56% of the total respondents were OND/NCE Holder, also, 18 respondents representing 36% were holder of HND/B.Sc/ BA, no respondents were holders of Ph.d. The significance of this result was that Higher Holder were used for this research work. 
TABLE 4.5: NATIONALITY OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Nigeria 
	50
	100

	Others 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Sensory Qualities
	Scale
	Grade
	Attribute

	Excellent
	5
	Taste

	Very Good
	4
	Consistency

	Good
	3
	Colour

	Fair
	2
	Appearance

	Poor
	1
	Overall acceptability


Source: Field Survey, 2025



Sensory Evaluation of Mushroom with spaghetti Bolognese  
Number of Testing Panel 50.
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	2
	4
	3
	1
	-

	Appearance
	5
	2
	2
	1
	-

	Consistency
	4
	3
	3
	-
	-

	Color
	8
	2
	-
	-
	-

	General acceptability
	5
	2
	2
	1
	-


Source: Field Survey, 2025
The sensory evaluation of mushroom with spaghetti Bolognese involved a testing panel of 50 participants. In terms of taste, the product received mixed reviews, with 2 participants rating it as excellent, 4 as very good, 3 as good, and 1 as fair. Appearance-wise, 5 participants found it excellent, 2 very good, 2 good, and 1 fair. For consistency, the dish was rated excellent by 4 participants, very good by 3, and good by another 3. The color received the highest positive feedback, with 8 participants rating it excellent and 2 very good. General acceptability mirrored the taste ratings, with 5 participants marking it as excellent, 2 as very good, 2 as good, and 1 as fair. Overall, while the color of the dish was most favorably received, the taste had a wider distribution of ratings, indicating varied personal preferences among the panelists.
Sensory Evaluation of Mushroom with melon 
Number of Testing Panel 50.
	Variation
	Excellent
	Very Good
	Good
	Fair
	Poor

	Taste
	4
	2
	1
	2
	1

	Appearance
	1
	1
	4
	2
	2

	Consistency
	3
	3
	3
	1
	-

	Color
	5
	1
	1
	1
	2

	General acceptability
	2
	2
	3
	2
	1


Source: Field Survey, 2025
In the sensory evaluation of mushroom with melon, also assessed by 50 testers, the responses varied more widely across the attributes of taste, appearance, consistency, color, and general acceptability. The taste received a mixed review, with 4 panelists 
rating it as "excellent" and 1 considering it "poor." Appearance and general acceptability had more diverse feedback, with no clear consensus, and a notable number of panelists found the appearance fair to poor. Consistency was evenly rated among "excellent," "very good," and "good," indicating a balanced texture perception. Color, while having a high "excellent" rating, also saw some "poor" ratings, pointing to varying preferences. Overall, the mixed ratings suggest that while some aspects of the dish were well-received, there is significant variability in individual preferences, indicating potential areas for refinement to cater to a broader audience.
[bookmark: _Toc174529859]4.4 Discussion of Findings
The sensory evaluation of mushroom with spaghetti Bolognese and mushroom with melon was conducted with a testing panel of 50 participants, whose demographic characteristics were recorded. The majority of the panelists were female (60%), young adults aged 16-25 (64%), and predominantly single (92%). This demographic distribution highlights the potential influence of young, single individuals' preferences on the sensory evaluation results, suggesting that their taste preferences may have influenced the feedback received.
The results for the mushroom with spaghetti Bolognese dish revealed that the color was its strongest attribute, with 8 out of 10 panelists rating it as excellent. This was followed by general acceptability and appearance, both receiving several excellent ratings. However, taste was the most varied, indicating a divergence in panelists' flavor preferences. The distribution of ratings for consistency was relatively even, with no participants rating it poorly. This suggests that while the visual appeal and texture of the dish were well-received, enhancing the taste could improve overall satisfaction.
For the mushroom with melon dish, the feedback was more mixed. Taste ratings spanned the spectrum, from excellent to poor, highlighting the varied preferences among the panelists. Appearance and general acceptability also showed significant variability, with several participants rating them as fair or poor. Consistency received a balanced distribution of ratings, while color had some extreme ratings, both excellent and poor. These findings suggest that while some aspects of the dish were appreciated, others require refinement to meet a broader range of preferences. The diverse feedback indicates the importance of considering different sensory attributes to enhance overall acceptability and satisfaction.


[bookmark: _Toc174529860]CHAPTER FIVE
Summary, Conclusion and Recommendations
[bookmark: _Toc174529861]5.1 Summary
This study explored the uses and nutritional value of mushrooms in the hospitality industry. It began by examining the historical and cultural significance of mushrooms, noting their long-standing presence in various culinary traditions and their evolution into mainstream culinary practices. The research identified several types of mushrooms commonly used in the industry, such as button, portobello, shiitake, oyster, cremini, chanterelle, porcini, and morel mushrooms, each contributing unique flavors and textures to dishes.
The nutritional analysis highlighted mushrooms' low-calorie, high-protein, and rich mineral content, making them valuable components of a healthy diet. Mushrooms also contain bioactive compounds with potential health benefits, including antioxidants and immune-boosting properties. Furthermore, mushrooms are notable for their ability to biosynthesize vitamin D when exposed to sunlight or UV light.
Culinary applications of mushrooms are vast, ranging from their use in soups, stews, and sauces to being featured in vegetarian and vegan dishes as meat substitutes. Mushrooms are also popular in appetizers, small plates, and as toppings for various dishes, demonstrating their versatility in enhancing flavors and textures.
The economic and environmental impacts of mushroom utilization were also considered. Economically, mushroom farming contributes to job creation and income generation, while environmentally, mushrooms require minimal resources and can be cultivated on agricultural by-products, promoting sustainability.
[bookmark: _Toc174529862]5.2 Conclusion
In conclusion, mushrooms play a significant role in the hospitality industry, offering nutritional benefits, culinary versatility, and economic and environmental advantages. Despite their potential, the full extent of mushroom utilization remains underexplored, indicating a need for further research and innovation. By understanding the cultural, nutritional, and economic aspects of mushroom utilization, stakeholders in the hospitality industry can enhance menu offerings, promote healthier and more sustainable food choices, and capitalize on emerging market trends.
[bookmark: _Toc174529863]5.3 Recommendations
1. Increase Awareness and Education: Hospitality professionals should be educated on the nutritional benefits and culinary versatility of mushrooms. Workshops, training programs, and culinary courses can help chefs and restaurateurs better understand how to incorporate mushrooms into their menus creatively and healthily.
2. Promote Sustainable Practices: Encourage the use of sustainably sourced and locally grown mushrooms. Highlighting the environmental benefits of mushroom cultivation can appeal to eco-conscious consumers and support local farmers.
3. Innovate Culinary Applications: Explore new and innovative ways to incorporate mushrooms into dishes. This can include developing new recipes, experimenting with different cooking techniques, and creating unique mushroom-based products to attract diverse customer preferences.
4. Expand Research on Nutritional Benefits: Further research is needed to fully understand the health benefits of different mushroom varieties and their bioactive compounds. This information can be used to market mushroom dishes as part of a healthy diet, appealing to health-conscious consumers.
5. Leverage Economic Opportunities: The growing demand for plant-based and nutritious food options presents an opportunity for the hospitality industry to develop and market mushroom-based dishes. By capitalizing on these trends, businesses can increase profitability and meet consumer demand for healthier dining options.
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