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Abstract 

Increasing consumer demand for healthier and more natural food products has 

driven the bakery industry to pursue innovations beyond traditional formulations. This 

research investigates the development and assessment of fiber-enriched bakery 

products through the incorporation of natural sweeteners and preservatives as 

alternatives to refined sugar and synthetic additives. The study aimed to improve the 

nutritional profile, shelf stability, and sensory qualities of commonly consumed baked 

goods while maintaining product acceptability. Multiple bakery formulations, including 

muffins and cookies, were developed using oat fiber, wheat bran, and flaxseed meal 

as fiber sources; stevia and jaggery as natural sweeteners; and rosemary extract and 

honey as natural preservatives. Samples were examined for proximate composition, 

fiber content, microbial stability, and sensory characteristics. Results showed 

significant improvement in dietary fiber levels without major negative effects on 

sensory attributes. Jaggery-enhanced samples displayed superior flavor, while stevia-

based samples offered reduced caloric values. Natural preservatives effectively 

extended shelf life by 3–5 days. The findings support the feasibility of developing 

nutritionally enriched, clean-label bakery products suitable for health-conscious 

consumers. 
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Introduction 

 Lifestyle diseases such as diabetes, obesity, cardiovascular disorders, and 

digestive problems are rising globally and in India. As a result, consumers are shifting 
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toward healthier dietary habits. In cities like Surat, this trend is especially visible in the 

bakery sector, where people increasingly prefer products that are high in fiber, low in 

sugar, and free from artificial additives. 

 Traditional bakery items rely heavily on refined flour, refined sugar, and 

chemical preservatives, which offer minimal nutritional benefits. To address modern 

consumer expectations, bakeries are experimenting with whole grains, natural 

sweeteners, and natural preservation methods to enhance product quality and 

nutrition. 

 This research focuses on developing fiber-rich bakery products using natural 

sweeteners and natural preservatives, aiming to meet the growing demand for clean-

label, better-for-you products. 

Literature Review 

Consumer Demand for Healthy Bakery Products 

 Studies show increasing interest in bakery items made with whole grains, oats, 

millets, stevia, honey, and jaggery. Fiber-rich foods help improve digestion, regulate 

blood sugar, and provide satiety. Natural sweeteners are perceived as safer, more 

nutritious substitutes for refined sugar. 

Role of Natural Sweeteners 

• Jaggery: Adds minerals, antioxidants, and caramel-like flavor. 

• Stevia: Zero-calorie sweetener suitable for diabetic consumers. 

• Honey: Provides sweetness while functioning as a mild natural preservative. 

Importance of Dietary Fiber 

 Whole grains, wheat bran, flaxseed, and oat fiber support digestive health, 

reduce cholesterol, and improve glycemic response. 

Natural Preservation Techniques 

 Chemical preservatives like sodium benzoate and sorbates are increasingly 

rejected by health-conscious consumers. Natural alternatives include: 

• Rosemary extract (antioxidant) 

• Honey (antimicrobial) 

• Lemon juice, vinegar, salt, herbs 

These help extend shelf life while maintaining clean-label status. 

Objectives 

• To study the raw materials used in fiber-enriched bakery products, using 

natural sweeteners and natural preservatives. 

• To prepare and record a minimum of 5 recipes of fiber-enriched products using 

natural sweeteners.  
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• To analyze the market fit of the above products in Surat city. 

• To evaluate shelf life stability in ideal conditions of fiber-enriched products. 

Materials and Methods 

Ingredients 

• Fiber Sources: Oat fiber, wheat bran, flaxseed meal 

• Natural Sweeteners: Jaggery, stevia 

• Natural Preservatives: Rosemary extract, honey 

• Base Ingredients: Whole wheat flour, butter/oil, baking powder, milk, flavorings 

Product Development 

5 bakery products were formulated: 

• Matcha–Pistachio Stevia Tea Cake 

• Antioxidant Cocoa–Flaxseed Brownies  

• Probiotic Fiber Crackers  

• Ginger–Lemon Multigrain Muffins 

• Rose-Gulkand Wheat Cookies 

Each product had three variations: 

• Control (regular sugar, no fiber, no natural preservative) 

• Natural Sweetener Variation 

• Fiber Variation + natural preservative 

Nutritional Analysis 

• Proximate analysis (moisture, fat, protein, carbohydrate) 

• Total dietary fiber estimation 

• Caloric value calculation 

Microbial Analysis 

• Total plate count 

• Shelf life was observed over 7–10 days. 

Sensory Evaluation 

• Appearance 

• Texture 

• Taste & Aroma 

• Overall acceptability 

Results and Discussion 

• Matcha–Pistachio Stevia Tea Cake 

Results 

▪ The control sample had the highest sweetness score but the lowest fiber 

content. 
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▪ The stevia-based variation showed a 42–48% reduction in sugar/calories 

compared to control. 

▪ The high-fiber + preservative variation had the best moisture retention and 

natural green color due to matcha antioxidants. 

▪ Shelf life improved by 2–3 days with natural antioxidants (matcha + lemon 

extract). 

Discussion 

▪ Stevia successfully replaced sugar without significantly affecting taste, 

though a slight aftertaste was reported by 20% of panelists. 

▪ Matcha contributed natural preservation properties and antioxidant 

stability, improving color and shelf life. 

▪ Pistachios enhanced overall acceptability and added natural lipid content, 

improving texture and mouthfeel. 

• Antioxidant Cocoa–Flaxseed Brownies 

Results 

▪ The dates-sweetened version scored the highest in flavor and moisture. 

▪ Fiber content increased by 35–40% in the flaxseed-rich variation. 

▪ The natural preservative (citrus extract) reduced microbial growth, 

extending shelf life by 3 days compared to control. 

▪ Control brownies had higher fat and sugar levels, with quicker spoilage. 

Discussion 

▪ Dates paste acted as both a sweetener and moisture enhancer, improving 

palatability. 

▪ Flaxseed addition significantly boosted omega-3 content and created a 

denser texture, which was accepted well by panelists. 

▪ Cocoa’s natural antioxidants also contributed to microbial resistance, 

enhancing the preservative effect when combined with citrus extract. 

• Probiotic Fiber Crackers 

Results 

▪ The control cracker was crisp but low in flavor complexity. 

▪ The honey-based variation received high scores for aroma and mild 

sweetness. 

▪ The probiotic + natural preservative variation showed the best nutritional 

profile, with: 

o Highest fiber content (oat bran + ragi) 

o Improved gut-friendly attributes due to stable probiotics 

o Shelf-life extension by 4–5 days due to rosemary extract 

▪ Texture remained crisp throughout storage. 
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Discussion 

▪ Heat-stable probiotics survived the baking process partially, maintaining 

functional benefits. 

▪ Rosemary extract acted as an effective natural antioxidant, improving 

stability without altering flavor. 

▪ The combination of ragi + oats produced a nutty flavor and enhanced 

acceptability. 

• Ginger–Lemon Multigrain Muffins 

Results 

▪ The control muffin was the softest but had the lowest fiber content. 

▪ Honey-sweetened muffins had a more balanced sweetness and enhanced 

moistness. 

▪ The high-fiber variation showed increased density but remained acceptable 

for sensory quality. 

▪ Ginger and lemon acted as natural antimicrobials, extending shelf life by 

2–3 days compared to control. 

Discussion 

▪ The natural sweetener (honey) provided a caramelized flavor that paired 

well with ginger. 

▪ The multigrain blend (wheat bran, bajra, oats) improved nutritional value 

but slightly reduced fluffiness. 

▪ Apple cider vinegar contributed to natural preservation and improved 

crumb structure. 

• Rose–Gulkand Wheat Cookies 

Results 

▪ The control cookie was crisp but nutritionally inferior. 

▪ The gulkand + jaggery variation had the highest flavor and aroma scores 

due to natural rose aromas. 

▪ The high-fiber variation had improved nutritional content and better 

moisture retention. 

▪ Natural rose antioxidants and cinnamon extended shelf life by 2–3 days, 

reducing rancidity. 

Discussion 

▪ Gulkand acted as a natural sweetener, flavor enhancer, and mild 

preservative. 

▪ Jaggery improved the cookie’s mineral content and provided a deeper 

color. 



132         Recent Advances in Management & Social Sciences 

▪ Oat fiber addition slightly softened texture but was still preferred by 

panelists for its chewiness. 

Conclusion 

 This study demonstrates that fiber-enriched bakery products sweetened with 

jaggery and stevia, and preserved using natural preservatives, can offer enhanced 

nutrition, better shelf stability, and high consumer acceptability. These clean-label 

innovations match the increasing health consciousness in cities like Surat. The 

findings can guide bakeries, food startups, and the functional food industry in 

developing sustainable and health-oriented bakery ranges. 

Recommendations 

• Introduce millet-based, gluten-free high-fiber bakery variants. 

• Use combinations of natural sweeteners to balance taste and calories. 

• Explore additional natural preservatives like citrus extracts, spices, and sea 

salt. 

• Conduct long-term storage studies for commercial scalability. 
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