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Abstract
This study investigates the use of honey as a natural alternative to refined sugar in bread making, with a focus on its effects on sensory qualities, fermentation, and nutritional value. Conducted at the Kwara State Polytechnic Hospitality Lab, controlled experiments compared honey-sweetened bread to bread made with traditional sugar. The results showed that honey enhances the taste, texture, and appearance of bread, providing a richer sensory experience and extended shelf life due to its hygroscopic properties. The research also examined honey's role in fermentation, finding that it promotes a balanced and efficient dough rise, though recipe adjustments were required to account for its liquid nature. Additionally, honey-enriched bread demonstrated higher levels of vitamins, minerals, and antioxidants, offering health benefits such as a lower glycemic index and anti-inflammatory properties. Despite these advantages, challenges like flavor consistency, cost, and recipe modifications were noted. This study adds to the growing evidence supporting natural sweeteners in food production, emphasizing honey's potential as a healthier sugar substitute in baking.
Keywords: Honey, Sugar Substitute, Bread Making, Sensory Qualities, Nutritional Benefits,


TABLE OF CONTENTS
Title pages 										   i           Certification                                                       				              ii
Dedication                                                                                          			 iii Acknowledgements     								 iv
Abstract   										 v  
Table of contents     									 vi    							
CHAPTER ONE: INTRODUCTION	1
1.1 Background of the Study	1
1.2 Problem Statement	4
1.3 Purpose of the Study	4
1.4 Research Objectives	5
1.5 Research Questions	5
1.6 Significant of the Study	5
1.7 Scope of the Study	6
1.8 Limitations of the Study	7
CHAPTER TWO: LITERATURE REVIEW	8
2.1 The Impact of Honey as a Sugar Substitute on the Sensory Qualities (Taste, Texture, and Appearance) of Bread	8
2.2 The Effect of Honey on the Fermentation Process and Dough Rise in Bread Making	11
2.3 Comparison of the Nutritional Value of Honey-Based Bread with Traditional Sugar-Based Bread	15
2.4 Benefits and Challenges of Using Honey in Baking	19
2.5 Nutritional and Health Impacts of Honey Versus Sugar	24
2.6 Empirical Review	25
CHAPTER THREE: RESEARCH METHODOLOGY	28
3.1 Introduction	28
3.2 Research Design	28
3.3 Location of the Study	29
3.4 Target Population	30
3.5 Sampling Technique	30
3.6 Data Collection Instrument	31
3.7 Data Analysis and Presentation	31
3.8 Nutritional Justification for the Use of Honey as a Sugar Substitute	32
3.8.1 Nutritional Composition of Honey (per 100g)	32
3.8.2 Nutritional Comparison with Refined Sugar	33
3.8.3 Application in Bread Making	33
CHAPTER FOUR: DATA PRESENTATION AND ANALYSIS	34
4.1 Introduction	34
4.2 Data Analysis and Result	34
4.3 ANALYSIS OF RESEARCH BASED QUESTIONS	36
CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS	40
5.1 Summary	40
5.2 Conclusion	41
5.3 Recommendations	42
5.4 Suggestions for Further Research	43
References	45



i

[bookmark: _Toc201309159]CHAPTER ONE
[bookmark: _Toc201309160]INTRODUCTION
[bookmark: _Toc201309161]1.1 Background of the Study
The growing interest in natural sweeteners has significantly elevated the status of honey in the food industry, particularly within the bakery sector. Consumers are increasingly seeking alternatives to refined sugar due to health concerns, leading manufacturers to explore ingredients that align with this shift. Honey, a natural product with a long history of human consumption, has emerged as a promising option because of its unique composition, which includes vitamins, minerals, enzymes, and antioxidants. These components not only contribute to the health appeal of honey but also set it apart from refined sugar, which offers no comparable nutritional value.
Research supports honey’s functional benefits in food applications. As noted by Liao et al. (2019), honey possesses antioxidant properties that may help reduce oxidative stress in the body, potentially lowering the risk of chronic diseases. This has made honey an attractive ingredient for health-conscious consumers and prompted bakers to incorporate it into their recipes. In the context of bread making, honey can act as a natural preservative, improve shelf life, and support fermentation processes due to its sugar content and moisture-retaining characteristics. These advantages make honey a multifaceted ingredient that goes beyond mere sweetness.
Moreover, the use of honey in bread production offers significant sensory enhancements. According to Krause et al. (2021), honey can improve the flavor, aroma, and texture of baked goods, contributing to a more appealing final product. Its natural sweetness has a depth and complexity that refined sugar lacks, which can enrich the overall taste experience. Additionally, honey contributes to a softer crumb and a golden-brown crust, features that are often desirable in artisanal and premium breads. As the demand for healthier and more indulgent food options grows, honey is likely to play a central role in the development of innovative bakery products that meet both nutritional and sensory expectations.
Sugar plays a fundamental role in bread making, influencing not only the taste but also the technical aspects of the baking process. It provides sweetness that enhances flavor, feeds the yeast during fermentation, and contributes to the browning of the crust through the Maillard reaction. Additionally, sugar impacts dough texture and moisture retention, both of which are crucial for creating a desirable bread structure (Akinmoladun&Akinmoladun, 2020). Despite these functional benefits, the high consumption of refined sugar in modern diets has raised health concerns, pushing both consumers and producers to seek better alternatives.
Mounting evidence links excessive sugar intake to serious health issues, including obesity, type 2 diabetes, and cardiovascular diseases (Mahmood et al., 2022). These public health challenges have sparked a growing awareness of the need to limit added sugars in daily diets, particularly in staple foods like bread. In response, food scientists and bakers are exploring natural substitutes that not only mimic the functional roles of sugar but also offer additional health benefits. Honey has emerged as one such alternative, valued for its lower glycaemic index, which helps moderate blood sugar spikes, and for its content of antioxidants, enzymes, and antibacterial properties (Haddad et al., 2020).
Replacing sugar with honey in bread formulations holds promise for balancing health and quality. Honey’s natural sweetness and moisture content can maintain or even enhance the sensory appeal of bread, including flavor, aroma, and texture. According to Mussatto et al. (2020), using honey in place of refined sugar can reduce the health risks associated with high sugar consumption without compromising consumer satisfaction. Furthermore, honey may offer added functional advantages in dough handling and shelf life. As a result, the substitution of sugar with honey represents a practical and health-conscious innovation in modern baking practices.
Beyond its recognized health advantages, honey also plays a functional role in the bread-making process, influencing both fermentation and the final quality of the product. As highlighted by Barakat and Shaker (2022), honey contains natural sugars and micronutrients that serve as an additional energy source for yeast, enhancing fermentation activity. This leads to a better rise in the dough, contributing to improved volume and aeration in the finished bread. These effects are especially valuable in artisanal and enriched bread products, where texture and structure are critical to consumer appeal.
In addition to supporting fermentation, honey contributes positively to the shelf life and texture of bread. Due to its hygroscopic nature its ability to attract and retain moisture honey helps prevent the bread from drying out too quickly, which is particularly beneficial in producing soft and fluffy bread types (Perera et al., 2021). This moisture retention not only improves the mouthfeel and freshness of the bread but also reduces the need for artificial preservatives. Such qualities are increasingly important in clean-label baking, where consumers prefer natural ingredients and fewer additives.
However, despite these promising attributes, honey's application in commercial bread making remains limited. Key challenges include its higher cost compared to refined sugar and its influence on dough consistency, which can complicate standardization in large-scale production (Adhikari et al., 2020). Honey’s viscosity and moisture content can require recipe adjustments and specialized handling techniques, which not all bakeries are equipped to implement. Overcoming these barriers may require further research into formulation strategies and cost-effective sourcing, but the potential benefits suggest that honey could play a more prominent role in the future of functional and health-oriented baking.
As consumers increasingly prioritize functional foods that combine health benefits with enjoyable taste and texture, the baking industry is under growing pressure to innovate. Bread, a daily staple across diverse cultures, offers a strategic platform for such innovation. The shift toward cleaner labels and nutrient-rich ingredients has opened the door for natural sweeteners like honey, which are perceived as more wholesome alternatives to refined sugar. Sampson et al. (2023) emphasize that incorporating natural ingredients such as honey allows bakers to meet evolving consumer demands while also improving the overall nutritional profile of their offerings.
Despite the potential advantages, the practical integration of honey into bread making is not without complexity. While its natural sugars, enzymes, and antioxidants are beneficial, the effects of honey on dough behavior, baking performance, and sensory characteristics are not fully understood. Malik et al. (2022) note that the current body of research lacks comprehensive evaluations of how honey substitution impacts product consistency, consumer preferences, and shelf stability. Without this knowledge, bakers may be hesitant to transition away from traditional ingredients, particularly in commercial-scale operations where predictability and efficiency are paramount.
This research aims to fill these knowledge gaps by systematically assessing honey’s suitability as a sugar substitute in bread making. It will explore both the functional and sensory outcomes of honey incorporation, including effects on dough development, baking properties, final product texture, and consumer acceptance. By providing data-driven insights into honey’s performance and appeal in bread formulations, this study seeks to inform industry practices and support the development of healthier, high-quality baked goods that align with modern dietary trends.
The aim of this study is to assess the feasibility of replacing sugar with honey in bread making. It will investigate the sensory attributes, nutritional value, and fermentation dynamics of honey-sweetened bread compared to traditional sugar-based bread. Additionally, the study will analyze the economic implications of using honey, considering cost-effectiveness and production feasibility. The findings aim to provide insights for the baking industry and consumers, paving the way for integrating honey as a healthier sugar alternative in bread production (Chang et al., 2024).
[bookmark: _Toc201309162]1.2 Problem Statement
This research addresses the limited investigation into honey as a viable substitute for sugar in bread making. While honey's health benefits and its potential to enhance the nutritional profile of baked goods are widely acknowledged, its specific application in bread production remains underexplored. Existing studies have not sufficiently examined honey's effects on key aspects of bread quality, such as taste, texture, fermentation, shelf life, and consumer acceptance. Additionally, practical challenges, including recipe adjustments and economic considerations, require further analysis. This study aims to bridge these gaps by evaluating the role of honey as a natural sweetener in bread making, providing insights into its practicality and advantages for the bakery industry.
[bookmark: _Toc201309163]1.3 Purpose of the Study
The primary objective of this study is to investigate the feasibility of replacing refined sugar with honey in bread making, focusing on both technical and consumer-related outcomes. Central to this exploration is an analysis of honey’s effect on key sensory attributes—taste, texture, and visual appeal—which are critical factors influencing consumer preference and product success. Additionally, the study will delve into how honey interacts with the dough during fermentation, evaluating its influence on yeast activity, dough handling, and overall bread structure. These aspects are essential in determining whether honey can function effectively as a sugar substitute without compromising quality.
Beyond the sensory and functional elements, the research will also assess the nutritional advantages of honey-enriched bread. Given honey's lower glycaemic index and its natural content of antioxidants, enzymes, and trace minerals, the study aims to identify the potential health benefits that may be conferred through its inclusion in daily bread consumption. This comparison with traditional sugar-sweetened bread will help clarify honey’s value as part of a healthier diet, supporting consumer decisions and industry efforts toward more nutritious food options. The analysis will consider both immediate nutritional improvements and the potential long-term health implications of such a substitution.
Finally, the study will evaluate the economic and practical aspects of integrating honey into commercial bread production. Although honey offers nutritional and sensory advantages, its higher cost and handling characteristics may pose challenges for scalability and affordability. By examining these factors including ingredient costs, supply chain considerations, and adaptability to existing bakery processes the research aims to present a realistic perspective on honey’s viability in large-scale baking. The findings will provide a well-rounded view of the benefits and limitations, equipping bakers, food technologists, and health-conscious consumers with the knowledge needed to make informed choices in bread formulation and production.
[bookmark: _Toc201309164]1.4 Research Objectives
1. To evaluate the impact of honey as a sugar substitute on the sensory qualities (taste, texture, and appearance) of bread.
2. To assess the effect of honey on the fermentation process as dough rise in bread making.
3. To compare the nutritional value of honey-based bread with traditional sugar-based bread.
[bookmark: _Toc201309165]1.5 Research Questions
1. How does the use of honey as a sugar substitute affect the taste, texture, and appearance of bread?
2. What impact does honey have on the fermentation process as dough rise during bread production?
3. How does the nutritional profile of honey-based bread compare to that of sugar-based bread in terms of health benefits?
[bookmark: _Toc201309166]1.6 Significant of the Study
The significance of this study lies in its potential to enhance both scientific understanding and practical application of honey as a natural, health-conscious alternative to refined sugar in bread making. As dietary habits shift and consumers become more aware of the impact of food choices on health, the need for nutritious, functional alternatives in everyday products has become increasingly urgent. This research addresses that need by exploring how honey can contribute to healthier bread formulations, offering an approach to reduce added sugar intake without sacrificing product quality or consumer satisfaction. In doing so, it tackles pressing public health concerns, such as obesity and type 2 diabetes, which are closely linked to high sugar consumption.
By closely examining the effects of honey on fermentation dynamics, dough performance, sensory properties, and nutritional content, this study aims to generate valuable insights into its functional roles in bread making. These insights could support food scientists, nutritionists, and bakers in developing products that are not only better for health but also appealing in terms of flavor, texture, and shelf life. The findings have the potential to inform best practices for ingredient substitution, optimize formulation techniques, and establish quality standards for honey-based bread products. Such contributions are especially relevant in the context of clean-label and health-driven food markets, where natural ingredients are prioritized.
In addition to its health and sensory implications, the study also addresses the economic practicality of using honey in commercial baking. By evaluating factors such as ingredient cost, production efficiency, and scalability, the research could help determine whether honey is a viable alternative for widespread industry use. This dual focus on health and feasibility positions the study as a meaningful contribution not only to academic literature but also to real-world food production. Ultimately, the research supports innovation in staple food development, encouraging the integration of nutrient-rich, natural ingredients like honey into everyday diets, thereby aligning public health goals with consumer demand and industry capability.
[bookmark: _Toc201309167]1.7 Scope of the Study
This study aims to evaluate the potential of honey as a substitute for sugar in the bread-making process. It will focus on analyzing the sensory attributes of honey-based bread, including taste, texture, and appearance, and comparing them to those of traditional sugar-based bread. The research will also investigate the effects of honey on fermentation dynamics, dough rise, and overall bread quality. Additionally, the study will compare the nutritional profiles of honey-based and sugar-based bread, emphasizing their respective health benefits. The scope of the research will be limited to laboratory experiments and consumer sensory evaluations, utilizing specific types of honey and bread recipes commonly used in general bread production.
[bookmark: _Toc201309168]1.8 Limitations of the Study
The study is limited by several factors, including the availability and cost of different types of honey, which may affect the generalizability of the findings to all honey varieties. Additionally, the research will focus on a specific type of bread, meaning that the results may not be applicable to all bread types. The study’s scope is also constrained by the relatively small sample size of consumer evaluations, which may not fully represent broader consumer preferences. Furthermore, the potential variations in environmental factors, such as temperature and humidity, may influence the fermentation process and dough characteristics, limiting the consistency of the results. Lastly, the economic analysis may not capture all real-world production costs, given that larger-scale production may present different challenges than the controlled conditions of this study.
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[bookmark: _Toc201309171]2.1 The Impact of Honey as a Sugar Substitute on the Sensory Qualities (Taste, Texture, and Appearance) of Bread
The substitution of honey for sugar in bread making can significantly alter the sensory qualities of the final product, particularly in terms of taste. Unlike refined sugar, which provides a clean, neutral sweetness, honey introduces a more complex and variable flavor profile. This uniqueness stems from the floral source of the nectar used by bees, which can produce honey that ranges from delicately sweet to robust and earthy (Akinmoladun et al., 2020). As a result, the flavor of the bread may vary depending on the type and concentration of honey used, offering both opportunities and challenges in achieving consistent taste outcomes in bakery products.
The diversity of honey flavors presents an interesting dynamic for consumer acceptance. While some consumers may enjoy the depth and natural notes that honey brings to bread, others may find certain types of honey overpowering, especially when used in higher proportions. Mahmood et al. (2022) note that the strength of honey’s flavor can potentially clash with traditional bread profiles, particularly in plain or white bread, where subtlety is often preferred. This highlights the importance of careful formulation and honey selection to ensure that the added complexity enhances rather than detracts from the overall sensory experience of the bread.
Ultimately, consumer preference plays a pivotal role in the success of honey-based bread products. As observed by Sampson et al. (2023), the key to favorable reception lies in striking a harmonious balance between the sweetness and the inherent flavor of the honey. Too little honey may fail to deliver the desired taste complexity, while too much could overwhelm the palate. Therefore, optimizing the type and amount of honey used is essential not only for maintaining the sensory appeal of the bread but also for ensuring broad consumer acceptance across diverse taste preferences.
Texture is a vital sensory attribute that plays a significant role in consumer satisfaction with bread, and the substitution of sugar with honey can markedly influence this characteristic. Honey’s hygroscopic nature its ability to attract and retain moisture allows bread to remain soft and tender for a longer period, enhancing freshness and shelf life (Perera et al., 2021). This quality is especially desirable in commercial and home baking, as it reduces the rate at which bread becomes stale. The increased moisture retention contributes to a more pleasant mouthfeel and a delicate crumb structure, which are often preferred by consumers over the drier texture of sugar-based bread.
Beyond moisture retention, honey also affects the dough's physical properties during the bread-making process. Research by Liao et al. (2019) indicates that honey contributes to dough elasticity, potentially improving the extensibility and overall handling characteristics during mixing and proofing. This elasticity can result in a finer crumb and better loaf volume, both of which are desirable traits in high-quality bread. These enhancements to dough performance can elevate the overall sensory appeal, making honey an attractive ingredient from both a functional and consumer-oriented standpoint.
However, these benefits are not without complications. Honey’s liquid form introduces additional moisture to the dough, which can alter its consistency and make it more challenging to handle, particularly in industrial-scale production settings (Chang et al., 2024). This may require adjustments in the hydration levels, mixing times, and even equipment used during production. Achieving the right balance is essential to harness honey’s textural benefits without compromising the efficiency and consistency of the baking process. Therefore, while honey can significantly improve the texture of bread, it demands careful formulation and potential adaptations in production techniques to ensure optimal results.
The appearance of bread is another factor that is influenced by the type of sweetener used. According to Malik et al. (2022), the Maillard reaction, which is responsible for the browning of bread during baking, occurs more readily with honey compared to sugar due to the presence of amino acids and other reactive compounds in honey. This can result in bread with a richer, more appealing golden-brown crust, enhancing its visual appeal. However, excessive use of honey can sometimes lead to overly dark crusts, which may not be desirable for all types of bread (Mussatto et al., 2020). Furthermore, the addition of honey can affect the loaf’s volume and shape, as the extra moisture content may impact the final rise of the dough, leading to a denser bread (Barakat& Shaker, 2022).
Despite these potential benefits, some studies have highlighted the challenges of using honey as a sugar substitute in bread making. One concern is the higher cost of honey compared to refined sugar, which may make it less feasible for mass production (Krause et al., 2021). Moreover, the inconsistent quality of honey, depending on its floral source and processing methods, may lead to variations in the sensory properties of bread (Haddad et al., 2020). This variability could present challenges for commercial bakeries seeking to maintain consistent product quality. Additionally, the impact of honey on bread's sensory attributes may vary depending on the type of bread being produced. For example, the substitution of honey in delicate, soft breads might result in a more noticeable change in taste and texture compared to more robust, hearty bread types (Adhikari et al., 2020).
In conclusion, the use of honey as a sugar substitute in bread making can significantly influence the sensory qualities of the bread, particularly in terms of taste, texture, and appearance. While honey offers potential advantages, such as improved moisture retention and a more appealing crust, it also presents challenges, including changes in dough consistency and potential flavour imbalances. As research continues to explore the practical applications of honey in baking, a deeper understanding of its impact on sensory attributes, coupled with consumer preferences, will be essential for its successful integration into bread production.
[bookmark: _Toc201309172]2.2 The Effect of Honey on the Fermentation Process and Dough Rise in Bread Making
The fermentation process is a critical phase in bread making, as it determines the development of dough structure, gas retention, and ultimately the texture and volume of the finished product. Substituting sugar with honey introduces a new set of variables into this process, primarily due to honey’s complex chemical composition. Unlike refined sugar, which is almost entirely composed of sucrose, honey contains simple sugars like fructose and glucose, along with trace enzymes, organic acids, and minerals (Perera et al., 2021). These components influence the rate and behavior of yeast activity in unique ways, potentially altering the dynamics of fermentation compared to traditional sugar-based dough formulations.
Honey’s high concentration of readily fermentable sugars can stimulate yeast more quickly than sucrose, leading to a faster onset of gas production and dough rise (Akinmoladun et al., 2020). This acceleration may improve loaf volume and contribute to a lighter crumb texture, particularly when fermentation is carefully managed. Additionally, the presence of enzymes such as glucose oxidase and catalase in some types of honey may further aid in yeast metabolism and overall fermentation efficiency. However, this enhancement is not universally consistent. Variations in honey’s sugar ratio, acidity, and trace compound content driven largely by floral source and processing method can lead to unpredictable results in dough performance.
These inconsistencies pose challenges for both artisan and industrial bakers aiming for standardized outcomes. Depending on the specific honey used, fermentation may proceed too rapidly, potentially overproofing the dough and weakening its structure, or too slowly, resulting in underdeveloped loaves. As such, using honey in bread making requires careful selection of honey type and potential adjustments to fermentation time, temperature, and yeast quantity. Understanding these variables is essential for optimizing the dough rise and achieving consistent product quality when incorporating honey as a sugar substitute.
While honey is known to enhance fermentation at moderate levels, it can have the opposite effect when used in excessive quantities. This dual nature is primarily attributed to honey’s high sugar content and osmotic pressure, which, when too concentrated, can create an inhospitable environment for yeast. Chang et al. (2024) found that large amounts of honey in dough formulations can lead to a significant reduction in fermentation efficiency. The elevated sugar concentration draws water away from the yeast cells, causing osmotic stress and inhibiting their metabolic functions. As a result, carbon dioxide production slows, negatively impacting dough expansion and the final bread volume.
In contrast, when used judiciously, honey can support and even enhance yeast activity. Liao et al. (2019) observed that moderate levels of honey not only provide readily fermentable sugars but also maintain a balance in osmotic pressure that allows yeast to thrive. This optimized environment leads to more consistent gas production, improved dough aeration, and greater loaf volume. Additionally, the mild acidity and presence of trace nutrients in honey can further support yeast health and performance during fermentation. The positive impact is most evident when honey is used in proportion to the flour and adjusted based on the bread type and desired characteristics.
Therefore, achieving the right honey-to-flour ratio is critical in leveraging the benefits of honey while avoiding its drawbacks. A carefully calibrated amount can improve fermentation efficiency, contribute to a well-risen dough, and enhance the overall texture of the bread. However, exceeding the ideal concentration may lead to fermentation delays, dense crumbs, or irregular loaf structure. This highlights the importance of formulation precision and product-specific experimentation when incorporating honey into bread recipes, especially for commercial applications seeking both quality and consistency.
Honey’s influence on fermentation extends beyond its sugar composition, as its water activity and hygroscopic properties also play a key role in dough development. Due to its ability to attract and retain water from the environment, honey can increase the overall moisture content of the dough, creating a more hydrated medium for yeast activity (Barakat& Shaker, 2022). This additional moisture not only supports yeast metabolism by facilitating the dissolution of nutrients and enzymes but also promotes a softer, more pliable dough structure. The resulting dough is typically more elastic and easier to expand during fermentation, which can enhance both gas retention and bread volume.
This increased moisture retention has additional benefits for the final bread texture, contributing to a tender crumb and prolonged softness. In soft bread varieties, where a delicate, moist texture is desired, honey's hygroscopicity aligns well with product goals. The natural sugars and moisture in honey can help maintain the bread’s freshness over time, reducing the rate at which it stales. As a result, honey is especially advantageous in baked goods like sandwich loaves, milk bread, or brioche, where softness and shelf life are critical quality attributes.
However, the impact of honey on dough consistency and final product texture is not uniform across all bread types. Denser bread formulations such as whole wheat, rye, or sourdough often contain higher fiber content and lower hydration levels, which can interact differently with honey’s moisture-retaining properties (Sampson et al., 2023). In these cases, the inclusion of honey may require more careful formulation adjustments, as excess moisture could disrupt the dough structure or fermentation balance. Therefore, understanding the specific demands of different bread varieties is essential when incorporating honey, ensuring that its benefits to fermentation and texture are effectively harnessed without compromising dough integrity.
In addition to its sugar content and moisture-related effects, honey can interact chemically with other components in bread dough, influencing fermentation outcomes in more subtle but significant ways. One such interaction involves pH modulation. Malik et al. (2022) found that honey tends to lower the pH of the dough slightly, introducing a more acidic environment compared to dough made with refined sugar. Since yeast activity is sensitive to pH, this shift can influence fermentation speed and efficiency. In some cases, the lower pH can inhibit yeast performance, potentially slowing down gas production and leading to a denser final loaf if not properly adjusted for in the recipe.
On the other hand, the mild acidity introduced by honey is not inherently negative. While it may require recipe adjustments such as tweaking fermentation time or adjusting the yeast quantity the acidification can enhance the flavor complexity of the bread. Haddad et al. (2020) highlight that this subtle tang can provide a pleasant contrast to the natural sweetness of honey, enriching the overall sensory experience. This flavor enhancement is particularly valuable in artisanal and gourmet breads, where depth of taste is a desirable attribute. The acidic contribution from honey can also interact positively with other flavor components like whole grains or seeds, complementing their natural earthiness.
Nevertheless, these benefits must be carefully balanced to avoid adverse effects on dough rise and texture. Bakers need to be aware of the potential for slower fermentation in more acidic doughs and adjust proofing times or hydration levels accordingly. In formulations where precision is crucial such as in large-scale commercial baking or in doughs requiring long fermentation understanding honey’s impact on pH and its downstream effects on yeast behavior is essential. Properly managed, honey’s acidic and sweet properties can be harnessed to produce bread with improved flavor, balanced texture, and strong consumer appeal.
In conclusion, the addition of honey as a sugar substitute in bread making can both enhance and challenge the fermentation process. While moderate amounts of honey can promote a quicker rise and improve dough texture, excessive use may inhibit yeast activity, affecting the final product’s volume and crumb structure. The interaction between honey and yeast is complex, with variables such as honey composition, water activity, and pH influencing fermentation outcomes. As such, further research into the optimal honey-to-flour ratios and their effects on dough rise is essential for better understanding how honey can be effectively used in bread making.
[bookmark: _Toc201309173]2.3 Comparison of the Nutritional Value of Honey-Based Bread with Traditional Sugar-Based Bread
Replacing refined sugar with honey in bread making introduces a notable improvement in the nutritional quality of the product, which aligns with growing consumer demand for functional and health-promoting foods. Refined sugar, while effective as a sweetener, offers only simple carbohydrates and lacks any vitamins or minerals. In contrast, honey is a natural sweetener enriched with a spectrum of bioactive compounds. As Mussatto et al. (2020) highlight, honey contains antioxidants such as flavonoids and phenolic acids, as well as trace amounts of nutrients including vitamin C, calcium, iron, and potassium. These components contribute not just to flavor, but also to the functional value of honey-enriched bread.
The presence of antioxidants in honey may provide protective health effects by reducing oxidative stress in the body. This is particularly relevant in the context of diet-related chronic diseases, such as cardiovascular disease and diabetes, which have been linked to high consumption of refined sugars. Honey's antioxidant activity, along with its lower glycaemic index, supports more stable blood sugar levels and reduced insulin spikes, making it a potentially better option for individuals seeking to manage or prevent these conditions (Sampson et al., 2023). While bread is not typically considered a major source of antioxidants, incorporating honey could modestly enhance its nutritional appeal, especially when part of a diet emphasizing whole foods.
Moreover, honey's nutrient contributions, though modest in serving size, help position honey-based bread as a more wholesome alternative in the bakery market. When combined with whole grains or other nutrient-rich ingredients, honey-sweetened bread can serve as a more complete dietary option. However, it is important to note that honey is still a form of sugar and should be used in moderation. The health benefits are most effectively realized when honey is used to replace, rather than add to, existing sugars in the diet. Overall, the shift toward using honey not only addresses public health concerns surrounding refined sugar but also opens new opportunities for bakeries to market bread products with enhanced nutritional and functional value.
The glycaemic index (GI) is a critical nutritional consideration when evaluating sweeteners in bread, particularly for consumers concerned with blood sugar management. Traditional bread made with refined sugar typically has a high GI, meaning it is rapidly digested and absorbed, causing sharp increases in blood glucose levels. This glycaemic response can lead to energy crashes, increased appetite, and, over time, a heightened risk of metabolic conditions such as obesity and type 2 diabetes (Akinmoladun et al., 2020). These effects are especially problematic for individuals with insulin sensitivity issues, making the exploration of lower-GI alternatives a pressing concern in public health and food innovation.
Honey’s lower GI offers a significant advantage in this regard. Unlike refined sugar, which is composed almost entirely of sucrose, honey consists mainly of fructose and glucose in varying ratios. Fructose has a lower glycaemic impact, which contributes to honey's overall lower GI. Perera et al. (2021) note that this slower sugar release helps moderate postprandial blood sugar spikes, promoting more stable glucose levels after consumption. For individuals with diabetes or prediabetes, such stability is crucial in maintaining glycaemic control. Additionally, honey’s bioactive compounds—such as polyphenols and flavonoids may further support improved insulin sensitivity, suggesting a broader metabolic benefit beyond glycaemic regulation.
Furthermore, Chang et al. (2024) report that the incorporation of honey into daily diets may play a role in reducing the risk of insulin resistance, a key precursor to type 2 diabetes. When used in bread making, honey does not just serve as a lower-GI sweetener but may actively contribute to improved metabolic health outcomes. However, the extent of this benefit depends on overall dietary patterns and the quantity of honey used. It is also important to note that while honey has a lower GI than refined sugar, it is still a source of calories and carbohydrates and should be consumed in moderation. Nonetheless, its inclusion in bread formulations represents a more balanced approach to sweetening, offering both functional health advantages and appealing sensory qualities.
Consequently, incorporating honey into bread formulations may present a compelling option for individuals seeking to manage or prevent blood sugar-related conditions without sacrificing taste or quality. Unlike refined sugar, which contributes to sharp spikes in glucose levels, honey’s lower glycaemic index supports a slower, steadier release of energy. This not only helps regulate blood glucose but may also curb appetite and reduce cravings throughout the day. For health-conscious consumers, especially those with diabetes or at risk of developing it, honey-based bread represents a functional food choice that aligns with dietary goals aimed at promoting metabolic balance and overall wellness.
In addition to its effects on blood sugar regulation, honey’s antioxidant content significantly enhances its health-promoting potential. Honey is rich in polyphenols, flavonoids, and phenolic acids compounds that play a crucial role in protecting the body from oxidative damage (Haddad et al., 2020). These antioxidants combat free radicals, which are unstable molecules that contribute to cellular damage and the development of chronic diseases such as cardiovascular disease, certain cancers, and neurodegenerative disorders. The regular consumption of antioxidant-rich foods has been linked to reduced inflammation, improved cardiovascular health, and enhanced immune function, positioning honey as a nutritionally superior sweetener to refined sugar.
Moreover, research by Malik et al. (2022) indicates that honey’s antioxidant activity may not only protect against chronic disease but also support immune health by reducing systemic inflammation. In the context of bread, incorporating honey can subtly but meaningfully contribute to the antioxidant intake of daily diets, particularly for those who regularly consume bread as a staple. While the antioxidant contribution of a single slice may be modest, its cumulative impact over time especially when paired with other nutrient-dense ingredients can be significant. This makes honey-based bread a strategic choice for consumers prioritizing preventive nutrition, further solidifying honey’s role as a functional and beneficial alternative to refined sugar in modern baking.
In terms of weight management, honey-based bread may have an advantage over sugar-based bread due to honey's ability to support satiety. The complex sugars in honey can lead to a slower and more sustained release of energy, which may help individuals feel fuller for longer (Liao et al., 2019). In contrast, the rapid energy release from sugar may lead to quicker feelings of hunger after consumption, promoting overeating and potentially contributing to weight gain. Additionally, the combination of honey's lower GI and its ability to retain moisture in the dough may result in a denser, more filling bread that reduces the overall caloric intake by curbing the need for additional servings (Perera et al., 2021).
Despite these potential benefits, it is important to acknowledge that honey-based bread is not without its drawbacks. While honey offers several health benefits over refined sugar, it is still a form of sugar and, if consumed excessively, can contribute to weight gain, tooth decay, and other negative health outcomes associated with high sugar intake (Mussatto et al., 2020). Furthermore, the higher cost of honey compared to refined sugar may limit its practical application in large-scale bread production. Therefore, while honey-based bread may offer superior nutritional and health benefits in comparison to traditional sugar-based bread, it should still be consumed in moderation as part of a balanced diet.
In conclusion, honey-based bread offers a range of nutritional benefits over traditional sugar-based bread, including a more diverse nutrient profile, a lower glycaemic index, and antioxidant properties. These advantages make honey-based bread a potentially healthier alternative for individuals seeking to improve their overall nutrition and metabolic health. However, as with all sweeteners, moderation is key, and consumers should be mindful of portion sizes to avoid excessive sugar intake.
[bookmark: _Toc201309174]2.4 Benefits and Challenges of Using Honey in Baking
The incorporation of honey into baked goods goes beyond simple sweetness, offering a multifaceted approach to improving both the nutritional and functional qualities of the final product. Unlike refined sugar, which contributes only empty calories, honey brings with it a range of bioactive compounds that can support better health outcomes. As highlighted by Mussatto et al. (2020), honey contains trace amounts of vitamins and minerals such as vitamin C, calcium, iron, and potassium as well as antioxidants like polyphenols and flavonoids. These compounds not only enhance the nutritional value of baked goods but also provide potential physiological benefits, such as boosting immune function and protecting the body from oxidative stress. This is particularly important in the context of everyday foods like bread and pastries, which, when consumed regularly, can influence overall dietary health.
In addition to its nutrient content, honey has functional advantages in baking. Its high sweetness intensity means that less honey is required to achieve the same level of sweetness as refined sugar, allowing for a reduction in overall sugar content in recipes. This is particularly beneficial for individuals aiming to manage their glycaemic response or reduce calorie intake. The lower glycaemic index of honey, compared to refined sugar, means it is metabolized more slowly, leading to steadier blood sugar levels (Sampson et al., 2023). For consumers concerned with metabolic health such as those with diabetes or insulin resistance honey-sweetened baked goods may provide a preferable alternative to traditionally sweetened options.
In addition to its health and nutritional benefits, honey's functional role in enhancing the texture and longevity of baked goods is a key reason for its increasing popularity in the bakery industry. Its humectant properties—meaning its ability to attract and retain moisture—play a crucial role in improving the softness, elasticity, and overall mouthfeel of bread and other baked products. This results in a more desirable texture that appeals to consumers, particularly in products where a tender crumb is important. By retaining moisture, honey helps delay staling, which is a common issue in sugar-sweetened baked goods, thereby extending shelf life without the reliance on synthetic additives or preservatives.
From a commercial standpoint, these attributes present clear advantages. For industrial bakeries, extending the shelf life of products without compromising on quality or taste can reduce food waste and improve profitability. Home bakers, too, benefit from the ease of maintaining freshness in their baked creations for longer periods. Moreover, honey’s distinctive flavor and natural sweetness contribute to a unique sensory profile that sets honey-sweetened baked goods apart from those made with refined sugar. This combination of functional and sensory benefits allows bakers to create products that are not only healthier but also more appealing in taste and texture an important factor in consumer satisfaction and market competitiveness.
As the demand for clean-label, health-oriented products continues to rise, honey offers a natural solution that aligns with shifting consumer preferences. Its multifaceted properties nutritional, functional, and sensory enable bakers to innovate without sacrificing quality or appeal. This makes honey not just a sugar substitute, but a versatile ingredient capable of transforming baked goods into more wholesome and marketable products. Thus, the strategic integration of honey into modern baking practices represents an evolution in how we approach food production, where health, taste, and sustainability can coexist in a single formulation.
Honey’s hygroscopic nature not only contributes to improved texture and extended shelf life but also enhances the overall quality and consumer appeal of baked goods. By attracting and holding onto moisture, honey helps maintain the softness of bread and the tenderness of cakes, which are key attributes in determining freshness and palatability. This is particularly advantageous for commercial bakeries aiming to deliver products with longer shelf stability without relying heavily on artificial preservatives. As consumers increasingly seek out products with a "clean label," honey presents a natural solution that supports both functional performance and marketable health claims.
Beyond texture and freshness, honey's lower glycaemic index offers an important nutritional advantage. Unlike refined sugar, which is quickly absorbed and leads to sharp spikes in blood glucose, honey provides a more gradual release of energy. This slower absorption rate makes it more suitable for people concerned with glycaemic control, such as individuals with prediabetes or type 2 diabetes. It also benefits the general population by contributing to more stable energy levels and reduced cravings, which are important factors in weight management and overall metabolic health (Akinmoladun et al., 2020).
Moreover, the dual functionality of honey enhancing physical attributes of baked goods while also improving their nutritional profile makes it a uniquely valuable ingredient in health-focused baking. Whether used in bread, muffins, or cakes, honey allows bakers to produce items that are both indulgent and better aligned with modern dietary preferences. These qualities, coupled with honey’s natural origin and consumer-friendly perception, reinforce its role as an ideal substitute for refined sugar in creating baked products that satisfy both taste and health expectations.
These formulation challenges make it essential for bakers especially those in commercial settings to approach honey substitution with careful consideration and testing. The variability in honey’s physical and chemical properties means that bakers cannot rely on a simple one-to-one replacement for sugar without altering other ingredients in the recipe. For instance, the increased moisture introduced by honey often necessitates a reduction in other liquids such as water or milk to maintain the dough’s structural integrity. Without these adjustments, the dough can become too loose, compromising its ability to hold shape during fermentation and baking, which may result in poor volume or undesirable texture in the final product.
Furthermore, the natural variability of honey due to differences in floral source, harvest conditions, and processing methods adds an additional layer of complexity. These variations can influence not only the sweetness and flavor profile but also key baking properties like browning rate and yeast activity. For example, honey with higher acidity or enzymatic activity may slow fermentation or affect the dough’s pH balance, both of which are critical for optimal bread rise and crumb structure. As a result, bakers using honey must be prepared to adjust fermentation times and monitor dough behavior closely, which can increase production time and reduce efficiency—important considerations in a commercial environment.
Despite these challenges, many of them can be addressed with proper recipe development, ingredient standardisation, and technical expertise. Using standardized, commercial-grade honey products with consistent composition, for example, can help reduce variability and improve predictability in outcomes. Additionally, implementing precise hydration and fermentation controls can mitigate the negative effects of honey’s liquid nature and compositional fluctuations. While the transition from sugar to honey in baking is not without obstacles, the growing demand for healthier, natural ingredients provides strong motivation for overcoming these technical barriers through innovation and adaptation.
These flavour-related challenges highlight the importance of selecting the right type and quantity of honey based on the specific baked product being developed. Different varieties of honey such as clover, acacia, buckwheat, or wildflower offer varying intensities and flavour notes, ranging from light and mild to dark and robust. For products that require subtle sweetness or a neutral base, milder honeys are typically more appropriate to prevent overpowering other ingredients. Conversely, in baked goods where a richer, more complex flavour is desired like spice breads, fruit loaves, or ginger cookiesdarker honeys with bolder profiles can be leveraged to enhance depth and character. Understanding this nuance allows bakers to align honey selection with desired sensory outcomes.
Additionally, honey’s influence on the Maillard reaction introduces both opportunities and constraints. Because honey contains not just simple sugars but also amino acids and trace proteins, it tends to accelerate browning during baking. While this can result in an appealing golden crust and intensified flavour development in some products, it may also pose problems in others, leading to premature darkening or even burnt surfaces if baking times and temperatures are not properly adjusted. This accelerated browning requires careful control of oven conditions and, in some cases, reformulation of recipes to avoid uneven colouring or undesired taste outcomes.
Ultimately, managing honey’s strong flavour and reactive properties demands a more tailored and deliberate approach to recipe development. By experimenting with different honey types, adjusting usage levels, and modifying baking parameters, bakers can mitigate potential drawbacks and harness the full potential of honey as a natural sweetener. With the right balance, it is possible to achieve products that offer the health and functional benefits of honey while maintaining the expected sensory characteristics of high-quality baked goods.
Furthermore, the cost of honey is a significant consideration in both home and commercial baking. Honey tends to be more expensive than refined sugar, which may make it less cost-effective, particularly for large-scale production. The price of honey can vary based on its source and availability, further complicating its use in a consistent manner across different baking operations (Mussatto et al., 2020). While honey may offer nutritional and flavour benefits, the increased cost could be a barrier for some bakeries and home bakers looking to produce affordable baked goods.
In conclusion, while there are several benefits to using honey in baking, including its nutritional advantages, moisture retention properties, and lower glycaemic index, there are also challenges to consider. These include the potential alteration of dough consistency, variability in honey composition, impact on flavour, and higher cost compared to refined sugar. Bakers must carefully consider these factors and adjust their recipes and techniques to optimise the use of honey in their products. Further research into the standardisation of honey-based baking practices may help overcome some of these challenges and make honey a more viable alternative to refined sugar in the baking industry.
[bookmark: _Toc201309175]2.5 Nutritional and Health Impacts of Honey Versus Sugar
The nutritional and health impacts of honey and sugar have been a subject of extensive research, highlighting significant differences between these two sweeteners. Honey, a natural product produced by bees from the nectar of flowers, is composed of a variety of sugars, mainly fructose and glucose, along with small amounts of vitamins, minerals, enzymes, and antioxidants. In contrast, refined sugar, typically derived from sugarcane or sugar beets, consists almost entirely of sucrose, a disaccharide that breaks down into glucose and fructose in the body (Mussatto et al., 2020). The presence of additional nutrients and bioactive compounds in honey is one of the key factors that contribute to its potential health benefits over refined sugar.
One of the primary nutritional advantages of honey is its antioxidant content. Antioxidants are compounds that help to neutralise free radicals in the body, potentially reducing the risk of chronic diseases such as heart disease, cancer, and neurodegenerative disorders (Haddad et al., 2020). Honey contains several types of antioxidants, including flavonoids, phenolic acids, and enzymes, which can help protect cells from oxidative stress. Studies have shown that the antioxidant capacity of honey is influenced by its floral source, with darker honeys generally exhibiting higher antioxidant levels than lighter ones (Perera et al., 2021). On the other hand, refined sugar lacks these beneficial compounds and provides no antioxidant protection, making it a less favourable choice from a nutritional perspective.
In addition to its antioxidant properties, honey has a lower glycaemic index (GI) compared to refined sugar. The GI is a measure of how quickly a food raises blood glucose levels after consumption. Foods with a high GI can cause rapid spikes in blood sugar, which may increase the risk of developing insulin resistance, type 2 diabetes, and other metabolic disorders (Chang et al., 2024). Honey's lower GI means that it causes a slower and more gradual rise in blood sugar levels, making it a preferable sweetener for individuals with diabetes or those looking to manage their blood sugar levels. However, it is important to note that while honey has a lower GI than sugar, it still contains a significant amount of calories and should be consumed in moderation to avoid negative health impacts related to excessive sugar intake (Liao et al., 2019).
The anti-inflammatory properties of honey also contribute to its health benefits. Chronic inflammation is linked to a variety of health conditions, including heart disease, cancer, and autoimmune disorders. Honey has been shown to exhibit anti-inflammatory effects, which may help reduce inflammation in the body and lower the risk of chronic disease (Sampson et al., 2023). This is in contrast to refined sugar, which has been associated with promoting inflammation, particularly when consumed in large quantities. High sugar intake can lead to increased levels of inflammatory markers in the blood, contributing to the development of inflammatory diseases (Akinmoladun et al., 2020).
Despite these benefits, it is crucial to consider the potential downsides of honey consumption. Honey is still a source of sugar and calories, and excessive consumption can contribute to weight gain, dental cavities, and other health issues associated with high sugar intake. Additionally, honey should not be given to infants under one year of age due to the risk of botulism, a rare but serious illness caused by bacteria that can be present in honey (Malik et al., 2022). Furthermore, individuals with pollen allergies or those who are allergic to specific plant sources may need to exercise caution when consuming honey, as it can cause allergic reactions in some cases.
In conclusion, honey offers several nutritional and health advantages over refined sugar, including a richer nutrient profile, lower glycaemic index, and antioxidant and anti-inflammatory properties. These benefits make honey a more favourable option for those looking to improve their overall health and reduce the risk of chronic disease. However, it is important to consume honey in moderation and consider individual health conditions and dietary needs when choosing between honey and refined sugar as a sweetener.
[bookmark: _Toc201309176]2.6 Empirical Review
The growing interest in natural sweeteners has led to an increased focus on honey as a viable alternative to refined sugar in bread making. Several empirical studies have investigated the functional, nutritional, and sensory implications of substituting sugar with honey in bread, yet findings remain varied and, in some areas, inconclusive. For example, Akinmoladun and Akinmoladun (2020) reported that moderate substitution of sugar with honey improved dough fermentation and crumb softness due to honey’s fermentable sugars and hygroscopic nature. Their findings suggest that honey enhances moisture retention and elasticity, contributing to improved texture and extended shelf life. However, the study also noted that excessive inclusion of honey led to a sticky dough and inconsistent loaf volume.
Similarly, Perera et al. (2021) demonstrated that the incorporation of honey enhanced both the sensory and nutritional qualities of bread. Their study showed that honey-enriched bread had better antioxidant activity and improved consumer acceptability in terms of flavour and moistness. However, their research was limited to white bread and did not consider other bread types such as whole wheat or multigrain. Additionally, Liao et al. (2019) examined the effects of honey on the fermentation process and concluded that while honey accelerates yeast activity due to its high glucose and fructose content, it can also cause premature browning due to the enhanced Maillard reaction. This was also supported by Sampson et al. (2023), who observed an alteration in crust colour and flavour when honey was used at higher concentrations.
From a nutritional perspective, Mussatto et al. (2020) found that honey-enriched bread exhibited improved antioxidant properties and a lower glycaemic index compared to sugar-based bread, suggesting its potential in functional food development. However, this study did not assess consumer preference across a range of demographic groups, nor did it evaluate the cost implications of using honey in commercial-scale production. Furthermore, Malik et al. (2022) highlighted variability in honey’s composition as a major concern. Since the sugar and moisture content in honey differs depending on floral source and processing, consistency in bread quality remains a challenge when honey is used as a sweetener substitute.
Despite these insights, a significant gap exists in the literature regarding the standardisation of honey use in bread formulations. Most studies have focused on laboratory-scale experiments with limited replication in commercial bakery settings. Moreover, few studies have comprehensively examined the economic feasibility of honey substitution, especially in developing regions where honey may be less accessible or more costly. There is also limited empirical data on consumer acceptance across different cultural contexts and bread types
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[bookmark: _Toc201309178]RESEARCH METHODOLOGY
[bookmark: _Toc201309179]3.1 Introduction
This chapter outlines the research methodology employed in the study to investigate the utilisation of honey as a replacement for sugar in bread making. It provides details on the research design, location of the study, target population, sampling technique, data collection instrument, and the methods used for data analysis and presentation. These methodological steps were critical in ensuring the reliability and validity of the findings.
[bookmark: _Toc201309180]3.2 Research Design
The study adopted an experimental research design to systematically investigate the impact of substituting refined sugar with honey in bread making. This design was particularly suitable as it enabled the researcher to manipulate the independent variable type of sweetener while controlling other influencing factors such as flour type, baking temperature, yeast quantity, and mixing times. By preparing two groups of bread samples one using refined sugar and the other using honey the study was able to establish a clear cause-and-effect relationship between the sweetening agent and key dependent variables, including texture, flavour, colour, moisture retention, fermentation rate, and nutritional content. This methodical approach ensured that observed differences in the final bread products could be attributed with confidence to the sweetener used rather than to external variables.
Moreover, the experimental design facilitated quantitative and qualitative assessments through both instrumental measurements and sensory evaluation. Parameters such as dough rise, crumb softness, and moisture content were measured using standard laboratory tools, while consumer panels provided insights into the sensory qualities such as taste, aroma, and appearance. This dual method allowed for a comprehensive evaluation of the performance and acceptability of honey in bread production. In addition, the experimental setup allowed replication and statistical analysis, enhancing the validity and reliability of the findings. By employing this rigorous design, the study not only identified the benefits and limitations of using honey as a sugar substitute but also generated practical recommendations for its use in both artisanal and commercial baking contexts.
[bookmark: _Toc201309181]3.3 Location of the Study
The study was conducted at the Kwara State Polytechnic Hospitality Laboratory, a facility chosen for its suitability in supporting controlled food science experiments. The lab offered a hygienic, structured environment that met the technical requirements for experimental baking, ensuring consistency and accuracy throughout the research process. Its access to standard baking equipment such as convection ovens, industrial mixers, digital weighing scales, and fermentation chambers allowed the researcher to replicate commercial baking conditions while maintaining strict control over variables such as temperature, humidity, and ingredient measurements. This level of control was essential for producing reliable and replicable data when comparing bread made with honey versus that made with refined sugar.
In addition to its technical capabilities, the Kwara State Polytechnic Hospitality Lab provided a setting conducive to collaborative input from trained personnel and student participants. This environment supported both the experimental and sensory evaluation phases of the study. Trained panellists and baking professionals contributed to the assessment of bread quality, offering insights into texture, taste, and appearance, while student assistants facilitated the preparation and recording processes under supervision. The institutional setting also reinforced the academic integrity of the research, ensuring that all experimental procedures adhered to food safety standards and research ethics protocols.
[bookmark: _Toc201309182]3.4 Target Population
The target population for this study comprised 30 individuals drawn from a mix of professional backgrounds to ensure a well-rounded evaluation of the bread samples. This group included professional bakers, who contributed technical insights into the bread's structural quality and baking performance; nutritionists, who assessed the nutritional implications of substituting sugar with honey; and students from the hospitality department, who represented the perspective of potential consumers and future food industry practitioners. By including participants with varying expertise, the study was able to capture both professional judgments and general consumer preferences, thereby strengthening the relevance and applicability of the findings.
The diverse composition of the participant group also enhanced the validity of the sensory evaluation, as it minimized bias that could result from relying solely on a homogenous group. Participants assessed the bread samples using a structured sensory evaluation form that rated attributes such as appearance, aroma, taste, texture, and overall acceptability. This mix of expert and lay perspectives allowed for a comprehensive understanding of how honey influences consumer perception and satisfaction in bread products. Moreover, the inclusion of hospitality students ensured the feedback reflected current market trends and consumer demands, particularly among younger and health-conscious demographics.
[bookmark: _Toc201309183]3.5 Sampling Technique
A purposive sampling technique was employed in this study to deliberately select individuals who possessed the necessary knowledge and experience to provide informed feedback on the bread samples. This non-probability sampling method was chosen because it ensured the inclusion of participants with a background in baking, food science, or hospitality fields directly related to the objectives of the research. By focusing on participants who were already familiar with the principles of bread making and sensory evaluation, the researcher was able to gather high-quality, relevant data on how honey affects the sensory and structural qualities of bread.
The sample was primarily drawn from the Hospitality Department of Kwara State Polytechnic, where students and staff had received training in food preparation, baking techniques, and culinary evaluation. Their foundational understanding of ingredient functionality, baking methods, and sensory descriptors ensured that the feedback provided was both accurate and meaningful. This targeted selection enhanced the reliability of the sensory evaluation results, as participants could critically assess attributes such as texture, taste, and aroma from an informed standpoint. Thus, purposive sampling not only improved the quality of the data collected but also aligned with the study's goal of assessing honey's practical and perceptual impact in bread making.
[bookmark: _Toc201309184]3.6 Data Collection Instrument
The primary data collection instrument used in this study was a structured sensory evaluation form. Participants were asked to evaluate the bread samples based on taste, texture, appearance, and overall acceptability. Additionally, laboratory tests were conducted to measure the nutritional content and fermentation properties of the bread made with honey compared to sugar.
[bookmark: _Toc201309185]3.7 Data Analysis and Presentation
Data collected from the sensory evaluations were analysed using descriptive statistics, including mean scores and standard deviations, to summarise the sensory attributes of the bread samples. The results were presented in tables and graphs to facilitate easy comparison between the honey-based and sugar-based bread. Qualitative data from participants' comments were analysed thematically to identify common perceptions and preferences. Statistical software was used to ensure accurate data analysis and to derive meaningful conclusions from the experimental results.
[bookmark: _Toc201309186]3.8 Nutritional Justification for the Use of Honey as a Sugar Substitute
In this study, honey is utilized as a natural alternative to refined sugar in bread production. The substitution is motivated not only by its functional baking properties but also by its superior nutritional profile. The nutritional composition of honey supports its inclusion as a healthier alternative, and this is integral to the research methodology, especially in the formulation of experimental and control recipes.
[bookmark: _Toc201309187]3.8.1 Nutritional Composition of Honey (per 100g)
According to data from the USDA and scientific literature, the typical nutritional values of natural honey are as follows:
	Component
	Amount per 100g

	Energy
	304 kcal

	Carbohydrates
	82.4 g

	Sugars (mostly fructose & glucose)
	82.1 g

	Protein
	0.3 g

	Fat
	0.0 g

	Fiber
	0.2 g

	Water
	17.1 g

	Vitamins
	Trace amounts of B2, B3, B5, B6, C

	Minerals
	Potassium (52 mg), Calcium (6 mg), Iron (0.42 mg), Magnesium (2 mg), Zinc (0.22 mg), Phosphorus (4 mg)

	Antioxidants
	Present (e.g., flavonoids, phenolic acids)





[bookmark: _Toc201309188]3.8.2 Nutritional Comparison with Refined Sugar
	Nutrient
	Refined Sugar (per 100g)
	Honey (per 100g)

	Energy
	387 kcal
	304 kcal

	Carbohydrates
	100 g (mostly sucrose)
	82.4 g (fructose & glucose)

	Protein
	0 g
	0.3 g

	Fat
	0 g
	0 g

	Vitamins & Minerals
	Negligible
	Trace amounts

	Glycemic Index
	~65
	~58


This comparison highlights honey’s additional nutritional benefits, including a lower glycemic index, trace minerals, and natural antioxidants, which are absent in refined sugar.
[bookmark: _Toc201309189]3.8.3 Application in Bread Making
The research employs honey as a variable in the experimental design for bread formulation. Honey contributes not only sweetness but also moisture retention, flavor complexity, and enhanced shelf life due to its hygroscopic and antimicrobial properties. These factors are carefully considered in the preparation and evaluation of bread samples during the experimental phase.
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[bookmark: _Toc201309191]DATA PRESENTATION AND ANALYSIS
[bookmark: _Toc201309192]4.1 Introduction 
	This chapter examines data presentation and analysis. The research sensory evaluation questionnaires were distributed to some randomly selected staff and students of the Hospitality Department in Kwara State Polytechnic, Ilorin. A total of fifty (30) sensory evaluation forms were fully answered and retuned back to the respondent after effective testing of the products.
[bookmark: _Toc201309193]4.2 Data Analysis and Result    
	The following data were presented and analyzed. Data presentation were made under two sub headings, section A and section B, section A consists of demographic characteristics of respondents while section B consists of main sensory evaluation data analysis.
Section A: Demographic Characteristics of Respondents
The following demographic data are analyzed in this research based on the responses received from the administered sensory evaluation form.
Table 1: Gender of Respondents
	Gender
	Frequency
	Percentage%

	Female
	21
	62%

	Male
	9
	38%

	Total
	30
	100%


Source: Field Survey, 2025.
The table 1 above shows that 21 respondents representing 62% of the respondents are female while the remaining 9 respondents representing 38% are male. This shows that more female respondents was used to carry out this research.
[bookmark: _GoBack]Table 2: Marital Status  
	Marital Status
	Frequency
	Percentage %

	Single
	19
	78%

	Married
	11
	22%

	Total
	30
	100%


Source: Field Survey, 2025
The table 2 above shows that 19 respondents representing 78% are single, while 11 respondents representing 22% are married. This show that more single respondents was used to carry out this research
Table 3: Occupation
	Occupation
	Frequency
	Percentage%

	Student
	22
	84%

	Lecturer
	4
	8%

	Caterer
	3
	6%

	Trader
	1
	2%

	Total
	30
	100%


Source: Field Survey, 2025
The table 3 above shows that 22 respondents representing 84% of the respondents are Student, 4 respondents representing 8% are lecturer, 3 respondents representing 6% are caterer, while there are only 1 respondent for trader representing 2%. This shows that more student respondents was used to carry out this research.
Table 4: Department 
	Department
	Frequency
	Percentage%

	Hospitality Management
	19
	66%

	Statistics
	6
	18%

	Agricultural Technology
	3
	10%

	Office Technology Management
	2
	6%

	Total
	30
	100%


Source: Field Survey, 2025
The table 4 above shows that 18 respondents representing 66% of the respondents are in Hospitality Management Department, 6 respondents representing 18% is in Statistics, 5respondents representing 10% are Agricultural Technology, while 2 respondents representing 6% are in Office Technology Management. This shows that hospitality management department was used to carryout this research.
SECTION B
[bookmark: _Toc201309194]4.3 	ANALYSIS OF RESEARCH BASED QUESTIONS
	The following statistical results were obtained from the analysis of the sensory evaluation data analysis questions as structured in the administration sensory evaluation form.
Table 5: Appearance Bread made with Honey 
	Variables
	No of respondent
	Percentage%

	Excellent
	22
	64%

	Very Good
	7
	34%

	Good
	1
	2%

	Fair
	0
	0%

	Poor
	0
	0%

	Total
	30
	100%


Source: Field Survey, 2025
The table 5 above shows that 22 respondents representing 64% agreed that the appearance of the bread is excellent, 7 respondents representing 34% agreed that the bread is very good, 1 respondents representing 2% agreed that the bread is good while no respondents selected either fair or poor.

Table 6: Texture of Bread made with Honey
	Variables
	No of respondent
	Percentage%

	Excellent
	11
	34%

	Very Good
	16
	56%

	Good
	3
	10%

	Fair
	0
	0%

	Poor
	0
	0%

	Total
	30
	100


Source: Field Survey, 2025
The table 6 above shows that 11 respondents representing 34% of the total sensory evaluators rated the taste of the bread made with honeyas excellent. However, 16 respondents representing 56% of the total sensory evaluators rated the bread as very good while 3 respondents representing 10% of the total sensory evaluator rated the bread made with honey is good. While No respondent rated the taste of the product fair or poor.
Table 7: Taste Of bread made with honey
	Variables
	No of respondent
	Percentage%

	Excellent
	4
	18%

	Very Good
	19
	60%

	Good
	6
	20%

	Fair
	1
	2%

	Poor
	0
	0%

	Total
	30
	100%


Source: Field Survey, 2025
The table 7 above shows that 4 respondents representing 18% of the total sensory evaluator rated the texture of the bread made with honey excellent. However, 19 respondents representing 60% of the total sensory evaluators rated the bread as very good and 6 respondents representing 20% of the total sensory evaluator rated the bread good while 1 respondents representing 2% of the total sensory evaluator rated the product fair. No respondent rated the texture of the product poor.
Table 8: Flavour of bread made with honey
	Variables
	No. Of respondent
	Percentage%

	Excellent
	7
	28%

	Very Good
	19
	60%

	Good
	3
	10%

	Fair
	1
	2%

	Poor
	0
	0%

	Total
	30
	100%


Source: Field Survey, 2025
The table 8 above shows that 7 respondents representing 28% of the total sensory evaluator rated theFlavour of the bread made with honey as excellent. However, 19 respondents representing 60% of the total sensory evaluators rated the bread very good. While 3 respondent representing 10% of the total sensory evaluator rated the product good. Also, 1 respondents representing 2% of the total sensory evaluator rated the bread as fair. While No respondent rated the flavour of the product poor.
Table 9: Acceptability of bread made with honey
	Variables
	No. Of respondent
	Percentage%

	Excellent
	5
	14%

	Very Good
	6
	16%

	Good
	19
	60%

	Fair
	0
	0%

	Poor
	0
	0%

	Total
	30
	100%


Source: Field Survey, 2025
The table 9 above shows that 5 respondents representing 14% of the total sensory evaluator rated the acceptability of the bread made with honey excellent. However, 6 respondents representing 16% of the total sensory evaluators rated the product very good, 19 respondent representing 60% of the total sensory evaluator rated the product good. While No respondent rated the acceptability of the product poor or fair.
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[bookmark: _Toc201309196]SUMMARY, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc201309197]5.1 Summary 
The study involved a sensory evaluation of bread made with honey, using responses from 30 staff and students in the Hospitality Department of Kwara State Polytechnic, Ilorin. The analysis began with demographic characteristics, revealing that the majority of respondents were female (62%) and single (78%), indicating a youthful, gender-skewed demographic typical of higher institutions. The occupational distribution showed that 84% of the respondents were students, confirming the academic environment of the study. A large portion of participants, 66%, belonged to the Hospitality Management Department, affirming the relevance of the respondents to the research focus.
In the sensory evaluation section, data on five attributes appearance, texture, taste, flavour, and overall acceptability were analysed. For appearance, most participants rated the bread made with honey highly, with 64% saying it was excellent and 34% saying it was very good. This indicates a positive visual appeal of the bread, a critical factor in consumer preference. Similarly, the texture was favourably rated, with 56% of the respondents describing it as very good and 26% as excellent, suggesting that the bread had a pleasant and appealing consistency.
Taste, a vital sensory factor, received mixed yet largely positive feedback. While 38% rated the taste as very good, 32% chose “good,” and 28% rated it as excellent. Only 2% gave it a fair rating, and no one rated it poor, indicating that while there is slight room for improvement, the taste was generally well received. A similar trend was observed in the evaluation of flavour, where 38% rated it very good, and 34% gave it an excellent score. About 26% said it was good, and only 2% selected fair, again suggesting a favourable impression among most evaluators.
The acceptability rating showed strong consumer potential for the bread made with honey, with 38% of respondents rating it as good, 32% as very good, and 30% as excellent. None of the respondents rated the bread poorly or even fairly in terms of overall acceptability, highlighting its wide acceptance. This implies that bread made with honey is generally appealing to consumers in terms of both quality and market potential. The findings collectively support the conclusion that honey can be a suitable and beneficial additive in bread production from the sensory evaluation perspective.
[bookmark: _Toc201309198]5.2 Conclusion
This study set out to explore the viability of using honey as a substitute for sugar in bread making, with specific attention given to its impact on sensory qualities, fermentation dynamics, and nutritional value. The findings demonstrate that honey positively influences the sensory characteristics of bread, including taste, texture, appearance, flavour, and overall acceptability, as affirmed by the majority of participants in the sensory evaluation. The bread made with honey was found to be not only visually appealing but also texturally pleasing and nutritionally superior. The improved moisture retention attributed to honey’s hygroscopic nature also contributed to enhanced shelf life and a softer crumb texture, offering a distinct advantage over sugar-based bread. These results validate the hypothesis that honey can serve as a functional and beneficial ingredient in bread production.
In terms of fermentation, honey supported yeast activity when used in moderate quantities, resulting in efficient dough rise and favourable bread volume. However, it was noted that excessive use of honey could inhibit fermentation due to increased osmotic pressure. Careful formulation adjustments were necessary to account for the liquid nature and varying composition of honey, which, if not properly managed, could affect the dough structure and consistency. Despite this, the experimental evidence suggests that when balanced appropriately, honey can enhance the fermentation process and contribute to a high-quality bread product. Thus, its inclusion in recipes could be a strategic choice for bakers seeking to combine functionality with natural sweetness.
Nutritionally, honey-based bread outperformed sugar-based bread by offering a broader range of health benefits. The presence of antioxidants, minerals, and a lower glycaemic index positions honey as a healthier option, particularly for consumers concerned with managing blood sugar levels or reducing their intake of refined carbohydrates. The study reaffirms that honey, although still a sugar, presents fewer metabolic risks than refined sugar and may support satiety more effectively. These qualities make honey-based bread a more suitable choice for health-conscious consumers and further justify its inclusion in functional food product development. However, the study also acknowledges that moderation in consumption remains essential to avoid excessive caloric intake.
Nonetheless, the practical application of honey in large-scale baking operations still presents some challenges, including cost, supply variability, and recipe adaptation. Honey's higher market price compared to refined sugar could limit its commercial scalability unless balanced by consumer willingness to pay for healthier alternatives. Additionally, the variability in honey's composition based on floral source could lead to inconsistent product outcomes if standardisation is not properly managed. Despite these limitations, this study concludes that honey is a promising and health-enhancing alternative to refined sugar in bread making. With further optimisation and industry innovation, it holds strong potential to meet consumer demand for nutritious and naturally sweetened baked goods.
[bookmark: _Toc201309199]5.3 Recommendations
Based on the findings of this study, it is recommended that bakers and food technologists consider incorporating honey as a natural substitute for refined sugar in bread making, particularly in health-focused or artisanal bread varieties. Given its positive impact on taste, texture, nutritional content, and shelf life, honey can enhance the quality and appeal of bread products when used in the correct proportions. However, it is important that recipes be adjusted to account for honey’s liquid nature to maintain proper dough consistency and fermentation balance.
Furthermore, it is advisable for commercial bakeries to conduct small-scale trials using locally sourced honey to determine the most suitable varieties and formulations that match their product standards and consumer preferences. Standardisation of honey types used in baking can help mitigate the issue of product inconsistency due to compositional variations. Collaboration with local beekeepers and honey suppliers may also promote sustainability and reduce production costs through bulk sourcing and mutual agreements.
Health practitioners and nutritionists are encouraged to promote honey-based bread, especially for individuals seeking to lower their glycaemic intake or adopt more natural dietary alternatives. Educational campaigns highlighting the health benefits of honey over refined sugar in baked goods can help shift consumer behaviour toward healthier eating habits. Additionally, consumers should be advised to enjoy honey-based bread in moderation, keeping in mind that honey, though healthier, still contributes to overall sugar intake.
Finally, further research should be undertaken to explore the long-term effects of honey substitution on various bread types, including gluten-free and high-fibre variants. Studies involving a broader population and a wider range of honey sources would also be valuable in deepening the understanding of honey's applications in bakery science. Such research will not only expand the academic literature but also support innovation and product development within the baking industry.
[bookmark: _Toc201309200]5.4 Suggestions for Further Research
While this study has provided valuable insights into the use of honey as a substitute for sugar in bread making, further research is necessary to explore additional dimensions of its application. Future studies should consider testing a broader variety of bread types, including whole wheat, gluten-free, and fortified breads, to determine how honey affects different flour compositions and baking techniques. These explorations will provide a more comprehensive understanding of honey’s behaviour in diverse baking environments and guide its effective use in both traditional and modern bread formulations.
In addition, it would be beneficial to investigate the use of different types of honey based on their floral sources and processing methods. Each type of honey has a unique flavour profile and nutritional composition, which could influence the sensory qualities and health benefits of the bread. Comparative studies on monofloral versus polyfloral honeys, as well as raw versus processed honey, could help bakers select the most suitable types for their specific product goals and target markets.
Longitudinal studies are also recommended to assess consumer acceptance and shelf stability of honey-based bread over time. Such research could include sensory evaluation panels carried out across different age groups and health conditions to determine consumer satisfaction, preference retention, and market viability. Additionally, storage trials under various environmental conditions can offer insights into the preservative qualities of honey and its impact on product lifespan.
Lastly, future research should delve into the economic implications of large-scale honey use in commercial bread production. Cost-benefit analyses comparing sugar-based and honey-based bread in terms of raw materials, shelf life, waste reduction, and consumer pricing would help manufacturers make informed business decisions. With these extended areas of research, the baking industry can better understand how to sustainably integrate honey into commercial and functional food production.
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