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CHAPTER ONE:
INTRODUCTION
1.1 Background of the Study 
Food security and nutrition remain at the center of global development challenges, particularly in developing nations like Nigeria. As the demand for affordable, nutritious, and locally produced food continues to rise, attention has shifted to the potential of indigenous crops in enhancing both the food value chain and national economic sustainability. One significant area of concern is the heavy dependence on imported wheat flour, a primary ingredient in many baked and fried snacks. Nigeria spends billions of naira annually on wheat imports, despite being rich in underutilized local crops such as sweet potatoes, cassava, yam, and maize.
The idea of composite flour, which involves substituting a portion of wheat flour with flour from other plant sources, has been widely explored in food science as a cost-effective and nutritionally enhanced solution. Among several candidate crops, sweet potato (Ipomoea batatas) stands out due to its high yield potential, rich nutritional composition, affordability, and adaptability to Nigerian soil and climate. It is one of the most abundant tuber crops in the country and is particularly rich in beta-carotene, a precursor of vitamin A, dietary fiber, potassium, and antioxidants.
Snacks such as biscuits, chin-chin, doughnuts, puff-puff, and cakes are widely consumed across all age groups in Nigeria due to their convenience, affordability, and pleasant taste. However, these snacks are typically made from refined wheat flour, which is relatively low in fiber and micronutrients. Integrating sweet potato flour into these snacks can significantly enhance their nutritional value, reduce production costs, and support local agriculture.
Furthermore, the World Health Organization (WHO) and the Food and Agriculture Organization (FAO) advocate for the incorporation of local, underutilized food sources into daily diets to curb micronutrient deficiencies and improve public health. By producing assorted snacks from sweet potato-based composite flour, this study contributes to efforts aimed at boosting nutrition, promoting agricultural sustainability, and supporting small-scale food enterprises in Nigeria.
1.2 Statement of the Problem 
Nigeria’s dependence on imported wheat flour is a serious economic and food security concern. The high cost of wheat imports not only strains foreign exchange reserves but also makes locally produced snacks expensive for consumers. Additionally, most snacks on the market are energy-dense but lack essential nutrients such as vitamins A and C, dietary fiber, and antioxidants.
At the same time, nutrient-rich crops like sweet potatoes are often underutilized and wasted due to lack of processing knowledge, limited awareness of their nutritional potential, and absence of structured value chains for flour production. The lack of research and development in using sweet potato flour in common snack recipes leads to a missed opportunity to deliver affordable and healthier food options.
Therefore, there is a need to explore and optimize the use of sweet potato flour in snack production—evaluating its effect on taste, texture, nutritional composition, and consumer acceptability. This study addresses the gap by developing assorted snacks using sweet potato-wheat composite flour, thereby offering a practical solution to high snack production costs and poor nutrition among the population.
1.3 Objectives of the Study
1.3.1 General Objective
To investigate the production, nutritional quality, and sensory acceptability of assorted snacks made from composite flour containing sweet potato.
1.3.2 Specific Objectives
· To formulate composite flour by blending wheat flour with varying proportions of sweet potato flour.
· To produce selected snack items (biscuits, chin-chin, and cake) using the composite flour.
· To determine the proximate (nutritional) composition of the snacks.
· To evaluate the sensory characteristics (taste, aroma, texture, appearance, acceptability) of the snacks.
· To identify the most acceptable substitution ratio of sweet potato flour in snack production.
1.4 Research Questions
· Can sweet potato flour serve as a suitable substitute for wheat flour in snack production without compromising sensory quality?
· What is the optimum substitution level of sweet potato flour that balances nutrition and consumer acceptability?
· How does sweet potato flour affect the nutritional composition (protein, fiber, fat, carbohydrate, etc.) of the snack products?
· Are snacks made with sweet potato composite flour acceptable to consumers in terms of sensory attributes?
1.5 Significance of the Study 
This study is important for several stakeholders:
· For Consumers: Provides healthier snack options rich in fiber and essential micronutrients.
· For Food Producers: Offers alternative formulations that can reduce costs and increase profit margins.
· For Farmers: Encourages sweet potato cultivation and creates market opportunities.
· For Nutritionists and Health Experts: Supports dietary diversification and addresses micronutrient deficiencies.
· For Policymakers and Researchers: Provides empirical data for promoting food security and value addition in agriculture.
The findings can be utilized to design community-based nutrition programs, school meal plans, and local entrepreneurial snack ventures.


1.6 Scope of the Study 
This research is limited to the use of orange-fleshed sweet potato flour blended with wheat flour in the production of three commonly consumed snacks: biscuits, chin-chin, and cake. The study focuses on:
· Flour formulation ratios (0% to 40% sweet potato flour)
· Sensory evaluation by a semi-trained panel
· Proximate (nutritional) analysis
· Laboratory-based production in a controlled environment
It does not include other tubers, grains, or legumes and does not extend to large-scale industrial trials or shelf-life analysis.
1.7 Limitations of the Study 
· The study was conducted in a laboratory setting, which may not fully reflect large-scale production dynamics.
· Availability of high-grade processing equipment was limited, possibly affecting the uniformity of flour fineness.
· Only a short-term sensory evaluation was conducted; no long-term storage or consumer shelf-life studies were performed.
· Financial and time constraints limited the number of snack varieties and substitution ratios tested.
1.8 Definition of Terms 
· Composite Flour: A blend of wheat flour with one or more non-wheat flours (e.g., sweet potato, cassava, maize) to improve nutritional value or reduce cost.
· Sweet Potato (Ipomoea batatas): A nutrient-rich root tuber that is high in carbohydrates, vitamin A, and dietary fiber, commonly used in food production.
· Snack Foods: Readily consumable food items eaten between meals for pleasure or convenience, such as biscuits, chin-chin, and cakes.
· Sensory Evaluation: A method used to assess food products based on human senses—taste, smell, sight, texture, and overall acceptability.
· Proximate Analysis: A set of tests used to determine the basic nutritional content of food: moisture, protein, fat, ash (minerals), fiber, and carbohydrates.
· Acceptability: The degree to which consumers are willing to accept or approve a food product based on sensory and overall experience.
· Substitution Ratio: The percentage of sweet potato flour used in place of wheat flour in a food formulation.


CHAPTER TWO
LITERATURE REVIEW
2.0 Introduction
The utilization of composite flour in food product development has gained momentum in recent years due to the increasing need to reduce dependence on wheat flour, promote food security, and utilize locally available resources such as tubers, legumes, and cereals. Composite flour refers to a blend of flours from different plant sources that can replace or supplement wheat flour in food formulations. One of the most promising and nutritionally valuable alternatives is sweet potato (Ipomoea batatas), a root crop widely cultivated in many tropical and subtropical regions.
This chapter explores existing literature related to the production of snacks using composite flour with a specific focus on sweet potatoes. It begins with a detailed review of the concept and significance of composite flour, followed by an analysis of the nutritional and functional properties of sweet potatoes. The chapter also discusses the classification of snack foods, the potential benefits and applications of sweet potato flour in snack production, and previous empirical studies that support its usage.
As consumers become increasingly health-conscious, there is a growing demand for snacks that are not only appealing and convenient but also nutritionally beneficial. The integration of sweet potato into flour blends for snacks aligns with this trend, offering advantages such as high dietary fiber, vitamins, antioxidants, and natural sweetness that can enhance the nutritional profile and sensory quality of the final product.
This literature review serves to provide a scientific foundation for the formulation and processing of assorted snacks using composite flour enriched with sweet potato. It also highlights gaps in previous studies that this research aims to address, particularly in optimizing the flour blend ratios and evaluating the acceptability and nutritional composition of the snacks produced.
2.1 Literature Review Breakdown
2.1.1 Composite Flour: Definition and Development
Composite flour refers to a mixture of flours obtained from cereals, roots, tubers, legumes, or other edible plant sources that are blended in varying proportions, either partially or completely replacing wheat flour for food production. This concept gained significant attention during the global food crises and flour shortages of the 1960s and 1970s, which led to initiatives aimed at reducing reliance on imported wheat, especially in developing countries (FAO, 2017).
The development of composite flour was primarily motivated by several factors, including economic constraints, the promotion of indigenous crops, nutritional improvement of flour-based products, and the need to adapt food systems to local agricultural potential. Composite flour technology allows for the inclusion of locally grown crops such as sweet potatoes, cassava, yam, plantain, millet, sorghum, soybean, and maize, among others.
According to Adebowale et al. (2018), the use of composite flour not only helps in utilizing underexploited crops but also enhances the nutritional profile of food products by adding protein, fiber, vitamins, and minerals. This is especially beneficial in combating malnutrition and increasing the food value of commonly consumed products such as bread, biscuits, cakes, and snacks.
The incorporation of sweet potato flour in composite blends has proven advantageous due to its high levels of beta-carotene, vitamin C, dietary fiber, and natural sugars. These nutritional attributes make sweet potato a suitable candidate for developing value-added snack products with improved health benefits (Mbanaso et al., 2020). Furthermore, the functional properties of sweet potato flour, such as water absorption capacity, swelling power, and gelation, make it compatible with wheat flour in terms of processing behavior and end-product texture.
Several studies have demonstrated the feasibility of producing acceptable and nutritious food products using composite flour. For instance, Osundahunsi et al. (2019) reported successful development of cookies from blends of wheat and sweet potato flour, while Ikujenlola and Fashakin (2017) documented improvements in the nutritional content of complementary foods using soy-sweet potato flour blends.
With increasing awareness about gluten intolerance and the need for healthier food options, composite flour is gaining popularity not just as a cost-reducing measure but also as a functional food innovation strategy. Its application in the production of assorted snacks offers an avenue for diversifying food sources, reducing post-harvest losses of root crops like sweet potatoes, and creating employment opportunities through small-scale agro-processing.
2.1.2 Botanical and Agricultural Overview of Sweet Potato
Sweet potato (Ipomoea batatas L.) is a dicotyledonous plant that belongs to the family Convolvulaceae. It is a herbaceous, perennial vine widely cultivated as an annual crop for its starchy, sweet-tasting tuberous roots. The plant is believed to have originated in Central or South America, but it is now extensively cultivated in tropical, subtropical, and temperate regions across the world. According to the Food and Agriculture Organization (FAO, 2021), sweet potatoes rank among the top six most important food crops globally, following rice, wheat, maize, potato, and cassava.
Botanically, the sweet potato plant has trailing stems or vines that may grow up to 1–5 meters in length. Its leaves vary in shape and size, often heart-shaped or lobed, and its flowers are funnel-shaped and range from pale purple to white. The edible portion of the plant is the tuberous root, which is formed by the swelling of the adventitious roots. These roots vary in shape, color, and size, with skin ranging from white, cream, yellow, red to purple, and flesh that may be white, orange, or deep purple depending on the cultivar.
Sweet potatoes thrive in a variety of soil types but perform best in well-drained, sandy loam soils with a slightly acidic to neutral pH (5.5 to 6.5). The plant is relatively drought-tolerant and matures within 3 to 6 months, depending on the variety and growing conditions. Its cultivation requires minimal inputs, making it ideal for resource-poor farmers and marginal lands. In Africa, especially in countries like Nigeria, Uganda, Rwanda, and Ghana, sweet potato is an important food security crop due to its short growing cycle and high yield potential.
Agronomically, sweet potato is propagated through vine cuttings rather than seeds, which allows for quicker growth and uniformity in production. The crop has relatively low pest and disease pressure, although it can be affected by weevils (Cylas spp.), nematodes, and fungal diseases such as Alternaria and Fusarium. Integrated pest management and crop rotation are often used to minimize losses.
In terms of yield, sweet potatoes can produce between 10–30 tons per hectare under favorable conditions. Improved varieties developed through breeding programs now offer higher yields, better disease resistance, and enhanced nutritional properties, especially orange-fleshed varieties rich in beta-carotene (a precursor of vitamin A). According to Low et al. (2017), these biofortified varieties have played a significant role in reducing vitamin A deficiency in sub-Saharan Africa and parts of Asia.
Moreover, sweet potato is a climate-resilient crop, capable of withstanding erratic rainfall and poor soil fertility, which makes it an ideal candidate in the era of climate change. Its multiple uses — including direct human consumption, animal feed, and industrial processing — also contribute to its growing agricultural and economic importance globally.
In conclusion, the botanical characteristics, ease of cultivation, short maturity period, and rich nutritional profile make sweet potato a valuable crop for sustainable agriculture and food systems. Its application in the production of composite flour represents a practical solution for enhancing the value chain and promoting agro-based industries, particularly in developing countries.
2.1.3 Nutritional Composition of Sweet Potato
Sweet potato (Ipomoea batatas) is widely recognized not only for its culinary versatility but also for its outstanding nutritional composition. The tuber is a rich source of energy, dietary fiber, essential micronutrients, and bioactive compounds that contribute to human health. Its nutrient profile varies depending on the variety, color of the flesh, soil quality, and cultivation practices. Orange-fleshed sweet potatoes (OFSP), for instance, are particularly known for their high beta-carotene content, a precursor of vitamin A, while purple-fleshed varieties are rich in anthocyanins, powerful antioxidants.
According to Woolfe (2019), 100 grams of raw sweet potato contains approximately:
· Energy: 86 kcal
· Carbohydrates: 20.1 g
· Sugars: 4.2 g
· Dietary fiber: 3.0 g
· Protein: 1.6 g
· Fat: 0.1 g
· Vitamin A (as β-carotene): 709 µg
· Vitamin C: 2.4 mg
· Calcium: 30 mg
· Iron: 0.6 mg
· Magnesium: 25 mg
· Potassium: 337 mg
· Water: 77 g
Macronutrients
Sweet potatoes are predominantly composed of carbohydrates, especially complex carbohydrates like starches, which make them a good source of sustained energy. They are low in fat and provide a moderate amount of plant-based protein. The presence of both soluble and insoluble fiber makes sweet potatoes beneficial for digestive health, aiding in bowel regularity and glycemic control.
Micronutrients
One of the standout features of sweet potatoes is their richness in micronutrients:
· Vitamin A: Particularly in the form of beta-carotene, which is converted to retinol in the body. Orange-fleshed varieties can provide up to 100% of the recommended daily intake of vitamin A in children (Low et al., 2017).
· Vitamin C: Contributes to immune function, iron absorption, and collagen synthesis.
· Vitamin B6: Essential for brain development and function, and helps the body convert food into energy.
· Potassium: Helps regulate blood pressure and muscle function.
· Calcium and Magnesium: Important for bone health and metabolic processes.
Phytochemicals and Antioxidants
In addition to essential nutrients, sweet potatoes contain an abundance of phytochemicals, including phenolic acids, flavonoids, and anthocyanins (in purple varieties), which exhibit antioxidant, anti-inflammatory, and anti-cancer properties. These compounds help to neutralize free radicals and reduce oxidative stress in the body (Truong et al., 2018).
· Orange-fleshed varieties are rich in carotenoids, especially beta-carotene, which not only supports vision and immune health but also reduces the risk of chronic diseases.
· Purple-fleshed sweet potatoes contain anthocyanins, which are known to improve cardiovascular health and possess neuroprotective properties.
Glycemic Index and Satiety
Sweet potatoes have a moderate glycemic index (GI), especially when boiled, which makes them suitable for individuals with type 2 diabetes when consumed in controlled portions. Their high fiber and water content also contribute to increased satiety, which may aid in weight management.


Impact of Processing on Nutritional Content
Processing methods such as drying, boiling, roasting, or fermenting sweet potatoes can alter their nutritional composition. For example, beta-carotene is more bioavailable when sweet potatoes are cooked, especially when consumed with a small amount of dietary fat. However, excessive heat can lead to nutrient losses, especially of heat-sensitive vitamins like vitamin C.
In summary, sweet potatoes offer a highly nutritious profile that supports health and development, particularly in vulnerable populations such as children, pregnant women, and the elderly. Their inclusion in composite flour blends for snack production enhances both the functional and nutritional quality of the final product, making them an ideal ingredient in the development of health-promoting food products.
2.1.4 Overview of Snack Foods
Snack foods are small portions of food generally consumed between regular meals. They have become an integral part of daily diets across the globe, serving various purposes such as quick energy supply, convenience, and sometimes pleasure or indulgence. The increasing pace of modern life and changing dietary behaviors have significantly contributed to the rising demand for ready-to-eat and easy-to-carry snack products.
Definition and Classification
Snack foods are defined as light food items consumed apart from the three main meals (breakfast, lunch, and dinner). According to the Food and Agriculture Organization (FAO, 2019), snacks can be either healthy or unhealthy, depending on their nutritional content and preparation methods. They can be classified into several categories:
· Baked snacks (e.g., biscuits, crackers, cookies)
· Fried snacks (e.g., chips, doughnuts, puff-puffs)
· Extruded snacks (e.g., corn curls, puffed rice snacks)
· Dried fruit and nut-based snacks
· Confectionery snacks (e.g., chocolates, candy bars)
· Functional snacks (e.g., high-fiber, protein-enriched, or fortified snacks)
Importance of Snacks in Nutrition and Diet
Snacks play a crucial role in energy balance and nutrient adequacy, especially among vulnerable groups such as children, adolescents, pregnant women, and the elderly. When well-formulated, snacks can contribute significantly to the recommended daily intake of calories, protein, vitamins, and minerals.
For instance:
· Children and school-aged youth benefit from snacks that support growth and cognitive function.
· Pregnant and lactating women may require energy-dense snacks rich in iron, folate, and calcium.
· Athletes and physically active individuals consume protein or carbohydrate-rich snacks to replenish energy and support muscle repair.
Consumer Trends and Market Dynamics
The global snack food market has seen substantial growth due to urbanization, rising disposable incomes, and increased consumer demand for convenience foods. In recent years, there has been a noticeable shift towards health-conscious snacking, with emphasis on:
· Gluten-free snacks
· Organic or natural ingredients
· High-fiber and low-sugar options
· Plant-based snacks
· Fortified or functional snacks for targeted health benefits
Consumers are becoming more aware of the link between diet and health, driving the demand for snacks that not only satisfy hunger but also promote wellness.
Traditional vs. Modern Snacks
Traditional snacks in many cultures are made from locally available ingredients and often involve simple preparation techniques. In Nigeria, popular traditional snacks include:
· Kulikuli (groundnut cake)
· Puff-puff (fried dough balls)
· Chin chin (fried crunchy pastry)
· Akara (fried bean cakes)
· Dundun (fried yam slices)
Modern snack production, on the other hand, involves industrial processing, packaging, and branding. These products tend to have a longer shelf life, are more uniform in quality, and cater to global tastes and standards.
Challenges in Snack Food Development
Despite the growth in the snack food industry, several challenges persist:
· Nutritional quality: Many commercially available snacks are high in saturated fats, refined sugars, and sodium, contributing to obesity and related non-communicable diseases.
· Cost of production: High cost of quality ingredients and technology can limit access to nutritious snack options, especially in developing economies.
· Preservation and shelf life: Maintaining product quality during storage and distribution is essential, especially in regions with high temperatures and humidity.
Role of Composite Flours in Snack Innovation
The use of composite flours (e.g., blends of wheat flour with sweet potato, millet, cassava, or legumes) in snack production has gained attention as a means of enhancing nutritional value, reducing dependency on imported wheat, and promoting food security. Incorporating nutrient-rich local crops like sweet potato into snack formulations:
· Improves the vitamin and mineral content
· Adds dietary fiber and antioxidants
· Increases the appeal of snacks through color and flavor diversity
· Offers economic advantages through local sourcing
In summary, snack foods are more than just convenience items—they can be vehicles for improved nutrition, economic empowerment, and cultural expression. The incorporation of sweet potato into snack formulations offers a sustainable strategy for developing healthier, locally relevant, and nutritionally beneficial snack products.
2.1.5 Functional Properties of Composite Flour
Functional properties of flour refer to the physicochemical characteristics that influence the behavior of flour during processing, preparation, storage, and consumption. These properties are critical in determining the texture, consistency, stability, mouthfeel, and overall acceptability of finished food products. When developing composite flour—especially those incorporating unconventional sources like sweet potatoes, legumes, or cereals—understanding these properties becomes essential for optimizing product quality.
Some key functional properties of composite flours include:
a. Water Absorption Capacity (WAC)
Water absorption capacity indicates the ability of the flour to retain water under limited conditions. It is a critical parameter in bakery and snack applications because it affects dough yield, handling properties, and final product texture. Sweet potato-based composite flours tend to exhibit higher WAC due to their fiber and starch content, making them ideal for products requiring moisture retention like cakes and cookies (Adeleke & Odedeji, 2020).
b. Oil Absorption Capacity (OAC)
This is the ability of flour to bind fat. It plays a significant role in flavor retention and mouthfeel. Composite flours with higher fat-binding ability, often due to the presence of protein or dietary fiber, can improve the sensory attributes of fried or baked snacks. Sweet potato flour has been observed to exhibit good oil absorption potential, which can enhance the richness and palatability of snack products (Akubor, 2023).
c. Swelling Power and Solubility
These properties describe how starch granules swell and dissolve in water upon heating. Swelling power affects the consistency and viscosity of dough or batter. Composite flours that include starchy roots like sweet potatoes tend to show high swelling power due to their amylopectin content. This enhances the structure and softness of snacks like muffins or doughnuts (Adebowale et al., 2020).
d. Bulk Density
Bulk density refers to the mass of flour per unit volume and influences packaging, storage, and transportation. Composite flours typically show a lower bulk density than refined wheat flour, especially when they contain fibrous materials like sweet potato or soy flour. This has implications for snack formulation, as it affects product lightness and expansion during frying or baking.
e. Gelation Capacity
The least gelation concentration determines the minimum amount of flour needed to form a gel. This property is important in foods like puddings and snack bars, where gelation contributes to product firmness. Sweet potato-containing composite flours have been reported to form gels at lower concentrations, suggesting stronger thickening ability (Sathe et al., 2018).
f. Emulsifying and Foaming Properties
These are crucial in baked products and snacks where air incorporation is required for volume and texture. Composite flours containing protein-rich ingredients like legumes may enhance emulsification and foaming, although root-based flours like sweet potato may lack this unless blended appropriately.
g. Pasting Properties
Measured using a Rapid Visco Analyzer (RVA), pasting characteristics such as peak viscosity, breakdown, and final viscosity help predict how composite flour will behave during cooking. Sweet potato flour generally shows high peak viscosity and low breakdown, making it suitable for stable snack formulations (Oladebeye et al., 2019).
Understanding these functional properties allows food technologists and snack manufacturers to design formulations that optimize sensory quality, nutritional value, and processing efficiency. With proper balance and standardization, composite flour made from sweet potatoes and other local crops can offer viable alternatives to wheat-based flours, particularly in snack production.
2.1.6 Advantages of Using Sweet Potato-Based Composite Flour
The incorporation of sweet potato into composite flour systems offers a range of nutritional, functional, economic, and health-related benefits that make it an excellent alternative to traditional refined wheat flour, especially in developing regions where food security and nutritional deficiencies remain pressing concerns.
1. Nutritional Enhancement
Sweet potato flour is rich in essential nutrients such as dietary fiber, beta-carotene (pro-vitamin A), vitamin C, potassium, iron, and complex carbohydrates (Huang et al., 2016). The high beta-carotene content, especially in orange-fleshed varieties, plays a critical role in combating vitamin A deficiency, which is a major public health issue in many developing countries. Incorporating sweet potato flour into snacks significantly enhances their micronutrient profile.
2. Improved Digestibility
Sweet potato starch is more easily digestible compared to some cereal starches, especially for children and the elderly. Its high amylopectin content allows for easier enzymatic breakdown, promoting better absorption and gut health. This makes it suitable for formulating weaning foods and snacks for individuals with compromised digestive systems (Woolfe, 2022).
3. Gluten-Free Alternative
Sweet potato flour is naturally gluten-free, making it a suitable option for people with celiac disease or gluten intolerance. It offers an excellent alternative in the production of gluten-free snacks, pastries, and baked goods. This attribute widens the market appeal of products made from sweet potato-based composite flour.
4. Functional Properties
Sweet potato contributes positively to the functional properties of composite flours. It enhances water absorption, gelation, swelling capacity, and pasting behavior, which are desirable in snack production. These properties improve the texture, moisture retention, and overall mouthfeel of baked and fried products (Osundahunsi et al., 2023).
5. Economic Value and Local Sourcing
Using locally sourced sweet potatoes for flour production reduces reliance on imported wheat, saving foreign exchange and stimulating local agricultural production. It promotes rural income generation and agro-industrial development. In regions where sweet potatoes are widely cultivated, this reduces raw material costs and supports food sovereignty.
6. Flavor and Color Appeal
Sweet potato flour adds a natural sweetness and distinct earthy flavor to snacks, reducing the need for artificial flavor enhancers and excess sugar. Orange-fleshed sweet potatoes, in particular, contribute a rich color that can enhance the visual appeal of snacks, such as cakes, cookies, and biscuits, thereby improving consumer acceptance.
7. Shelf Stability and Versatility
Dried and milled sweet potato flour has a long shelf life when stored properly, making it suitable for year-round use in the food industry. It can be used in various snack products including pancakes, doughnuts, biscuits, muffins, puff-puffs, and extruded snacks. Its versatility in both sweet and savory applications increases its utility in commercial and home-scale food production.
8. Health Benefits
Sweet potato flour contains antioxidants such as phenolic compounds and anthocyanins, which may help reduce inflammation and oxidative stress. It has a lower glycemic index than many refined flours, making it a better option for diabetic-friendly snack formulations (Zhang et al., 2021). Additionally, the high fiber content contributes to better satiety, digestion, and cholesterol management.



9. Environmental Sustainability
Sweet potato is a relatively resilient crop that requires less chemical input and can thrive in marginal soils. Promoting its use in flour production encourages sustainable farming practices and helps diversify the food system against climate-related agricultural risks.
Conclusion:
In summary, sweet potato-based composite flour offers a robust combination of health, nutritional, economic, and functional advantages. Its integration into snack production aligns with current trends in food science, which prioritize sustainability, functional nutrition, and inclusivity in dietary choices.
2.1.7 Empirical Review
Several empirical studies have been conducted to assess the functional, nutritional, and sensory properties of sweet potato-based composite flour in the production of snack foods. These studies serve as a basis for understanding its practical applications, limitations, and acceptability among consumers.
1. Nutritional Improvement Studies
According to Ijarotimi and Aroge (2019), the supplementation of wheat flour with orange-fleshed sweet potato flour significantly improved the β-carotene, dietary fiber, and ascorbic acid contents of snacks such as chin-chin and cookies. Their study showed that the composite flour not only enhanced nutritional quality but also maintained desirable texture and taste up to 30% substitution level.
Adepeju et al. (2018) conducted an investigation into the proximate composition and antioxidant activity of sweet potato-wheat composite flour and concluded that the incorporation of sweet potato flour improved the antioxidant profile of snacks, offering added health benefits to consumers. Their findings recommend sweet potato as a nutritionally viable composite for health-conscious food formulations.
2. Functional and Processing Properties
In a study by Osundahunsi et al. (2020), the functional properties such as water absorption capacity, swelling index, and paste viscosity of sweet potato composite flour were found to be favorable for snack and pastry production. The study emphasized that substitution levels of 10–40% did not adversely affect the processing behavior of the dough or batter, making it ideal for both industrial and domestic applications.
Onabanjo and Ighere (2019) evaluated the effect of incorporating sweet potato flour into biscuit dough and found that up to 40% substitution resulted in snacks with improved crispness, acceptable sensory scores, and increased fiber content.
3. Sensory Evaluation and Consumer Acceptance
Ayo et al. (2021) explored the consumer acceptability of puff-puff made with wheat and sweet potato flour blends and found that 20–30% substitution yielded products with high acceptability in terms of taste, texture, and appearance. Panelists especially appreciated the natural sweetness and color imparted by sweet potato.
Similarly, Mbofung et al. (2016) conducted sensory evaluations on cookies produced from sweet potato and cassava blends, and noted that the products were highly acceptable among school children and adults in Cameroon. This demonstrated sweet potato’s role in enhancing food security through acceptable snack options.
4. Economic Viability and Local Utilization
In their study, Olatunde et al. (2019) highlighted the economic advantages of using sweet potato in composite flour, noting that it reduces dependency on imported wheat and supports local agriculture. Their research also pointed out that sweet potato flour could be used in various snack types, including doughnuts, pancakes, and crackers without compromising quality.
Adebayo et al. (2016) further showed that the use of sweet potato flour in small-scale snack production can increase profitability for local bakeries due to lower ingredient costs and increased nutritional value, making their products more marketable.
5. Technological Advancement in Flour Processing
Nedunchezhiyan et al. (2018) emphasized the importance of technological improvement in processing sweet potato flour. They argued that drying and milling technologies greatly influence the physicochemical properties of sweet potato flour, which in turn affects the quality of end products. Their findings encourage the development of standardized processing protocols to ensure consistent flour quality.
Conclusion
Empirical evidence overwhelmingly supports the inclusion of sweet potato in composite flour for snack production. Studies confirm improvements in nutritional composition, functional properties, sensory attributes, and cost-effectiveness. However, findings also suggest the need for optimized blending ratios and proper processing techniques to achieve the best results without compromising product quality or consumer acceptance.
2.2 Theoretical Framework
The theoretical framework provides the foundational basis that guides this study. It helps to explain the rationale behind the use of sweet potato-based composite flour in snack production, as well as the anticipated outcomes based on previously established theories. Several theories are relevant to this research:
2.2.1 Functional Food Theory
The Functional Food Theory posits that certain foods provide health benefits beyond basic nutrition due to the presence of bioactive compounds. Sweet potatoes, especially the orange-fleshed variety, are rich in β-carotene (a precursor of vitamin A), dietary fiber, antioxidants, and complex carbohydrates. These components have been associated with improved vision, enhanced immunity, and reduced risk of chronic diseases.
This theory supports the argument that snacks made with sweet potato composite flour are not only energy-dense but also contribute to health and wellness, thereby meeting the growing consumer demand for functional foods.
2.2.2 Food Substitution Theory
This theory explains the rationale behind replacing or blending traditional ingredients with alternative, often local or more nutritious, ingredients without compromising the overall quality of the food product. The Food Substitution Theory supports the use of sweet potato flour as a partial or full substitute for wheat flour in snack products, considering its favorable nutritional profile and economic benefits.
This substitution is especially relevant in developing countries like Nigeria, where reducing dependence on imported wheat flour can contribute to food security and encourage the use of locally available crops.
2.2.3 Resource-Based Theory
The Resource-Based Theory (RBT) of production and strategy suggests that organizations gain competitive advantage by utilizing unique, valuable, and inimitable resources. Sweet potato flour, being underutilized in many commercial food processes, represents a unique resource with potential to enhance the value proposition of snack foods.
By incorporating sweet potato flour into snack production, food producers can differentiate their products, cater to health-conscious consumers, and promote innovation, all of which align with the principles of RBT.
2.2.4 Food Acceptability and Consumer Behavior Theory
This theory centers on how consumers perceive and accept new or modified food products based on factors such as taste, texture, appearance, nutritional value, and cultural relevance. The acceptability of sweet potato-based snacks is influenced by sensory attributes as well as the health awareness of consumers.
Understanding consumer preferences and attitudes is critical to ensuring that the integration of sweet potato flour does not negatively impact product appeal. The theory guides the formulation and testing of composite snacks to meet consumer expectations.
2.2.5 Innovation Diffusion Theory (Everett Rogers, 2017)
The Innovation Diffusion Theory explains how, why, and at what rate new ideas and technologies spread through cultures. In the context of this study, it addresses how the innovation of using sweet potato-based composite flour can spread among food manufacturers, bakers, and households.
The theory identifies five key characteristics influencing the adoption of innovations: relative advantage, compatibility, complexity, trialability, and observability. Sweet potato flour offers a relative advantage in nutrition and cost, is compatible with traditional snack recipes, and has high trialability due to its ease of use in flour blends.
2.2.6 Sustainable Food System Theory
The Sustainable Food System Theory emphasizes the need to develop food systems that are economically viable, environmentally sound, and socially acceptable. Utilizing sweet potato, a resilient and high-yielding root crop, aligns with this theory. It reduces the environmental footprint of food production by promoting crop diversity, supporting local farmers, and minimizing the carbon cost associated with wheat importation.
This theory reinforces the importance of adopting alternative flour sources that contribute to food sustainability and reduce pressure on conventional agricultural resources.
The above theories collectively provide a multidimensional foundation for understanding the utilization of sweet potato-based composite flour in snack production. They highlight the nutritional, economic, cultural, and environmental implications of this innovation and guide the research in evaluating both the functional and consumer-related aspects of product development.
2.3 Conceptual Framework
The conceptual framework serves as the researcher's roadmap in identifying, understanding, and illustrating the key variables, their relationships, and how they influence one another in the context of the study. This framework provides clarity and structure by linking the theoretical foundation with the empirical components of the research.
The concept behind the utilization of sweet potato-based composite flour lies in integrating a nutrient-rich, locally available tuber into conventional snack production as a partial or complete substitute for refined wheat flour. This is driven by the need to improve nutritional quality, reduce reliance on imported ingredients, and promote sustainable food practices.


Key Components of the Conceptual Framework:
1. Independent Variables
These are the primary factors being introduced or modified in the study.
· Composite Flour Formulation
(Varying ratios of sweet potato flour to wheat flour or other composite blends)
· Nutritional Properties of Sweet Potato Flour
(Including β-carotene, fiber, vitamins, and minerals)
· Functional Properties 
(Water absorption, bulk density, pasting properties, swelling capacity, etc.)
2. Mediating Variables
These variables influence the relationship between the independent and dependent variables.
· Processing Techniques
(Drying method, milling, mixing technique, baking/frying temperature, etc.)
· Sensory Evaluation Factors
(Taste, texture, color, aroma, mouthfeel)
· Consumer Awareness and Perception
(Health consciousness, openness to local alternatives, purchasing behavior)
3. Dependent Variables
These are the expected outcomes resulting from the use of sweet potato composite flour.
· Nutritional Quality of Snacks
(Increased vitamin A content, reduced calorie density, improved fiber content)
· Sensory Acceptability
(Based on sensory panel evaluations—flavor, appearance, texture)
· Economic Viability
(Cost-effectiveness compared to using 100% wheat flour)
· Consumer Acceptance
(Willingness to purchase or consume the product)
· Sustainability and Local Resource Utilization
(Reduced import reliance, promotion of local agriculture)
4. Moderating Variables
These are external factors that may affect the strength or direction of the relationship between independent and dependent variables.
· Socioeconomic Status of Consumers
(Income level, education, cultural preferences)
· Market Accessibility and Supply Chain Infrastructure
(Availability of sweet potato flour, equipment, and market networks)
· Government Policies and Food Regulations
(Policies promoting local content or food fortification)
Conceptual Framework Diagram (Textual Representation)
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[Composite Flour Formulation] --------|
[Nutritional Content of Sweet Potato] |
[Functional Properties]               | --> [Snack Nutritional Quality]
                                      | --> [Sensory Acceptability]
                                      | --> [Economic Viability]
                                      | --> [Consumer Acceptance]
                                      | --> [Sustainable Food Practice]
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[Processing Techniques]               |
[Consumer Perception]-----------------|
Moderating Variables:
→ Socioeconomic status, market infrastructure, food regulations, health awareness


Explanation
This framework captures the multi-dimensional nature of snack development using sweet potato-based flour. The use of composite flour (independent variable) directly influences nutritional quality, consumer acceptance, and sustainability (dependent variables). These effects are mediated by factors such as processing and sensory qualities, and moderated by socioeconomic and market conditions.
By visualizing this structure, researchers can test specific hypotheses, measure the effects of various flour combinations, and evaluate consumer responses to innovative, health-enhancing snack options made from sweet potatoes.





CHAPTER THREE
RESEARCH METHODOLOGY
3.0 Introduction
This chapter outlines the systematic procedures and research design adopted to investigate the utilization of sweet potato-based composite flour in snack production. It provides a detailed explanation of the research methods employed, the rationale for their selection, and how they were implemented to ensure the credibility, reliability, and validity of the study.
The methodology serves as the foundation upon which the research is built. It specifies the techniques used in collecting, analyzing, and interpreting data in order to answer the research questions and test the hypotheses posed in earlier chapters. Since the study involves both qualitative and quantitative elements—such as nutritional analysis, sensory evaluation, and consumer acceptability—a mixed-methods approach is appropriate for a comprehensive understanding.
This chapter covers the following key sections: research design, population of the study, sampling techniques and sample size, method of data collection, instrumentation, data analysis techniques, and ethical considerations. The overall goal is to establish a replicable and transparent process through which reliable data can be generated and interpreted for meaningful conclusions and recommendations.
By adopting a rigorous and well-structured methodological framework, this study aims to provide empirical evidence on the viability of using sweet potato-based composite flour in snack production, with a focus on nutritional value, functional properties, sensory appeal, and consumer acceptance.


3.1 Research Design
The research design refers to the overall strategy and framework that guides the collection, measurement, and analysis of data. For the purpose of this study, a descriptive experimental research design was adopted. This design is appropriate because it enables the researcher to systematically investigate the formulation and evaluation of assorted snacks made from sweet potato-based composite flour, while also collecting both qualitative and quantitative data to assess their nutritional, functional, and sensory attributes.
The experimental aspect of the design involved the actual production of snacks using composite flour formulations that blend sweet potato flour with wheat flour in varying ratios. This allowed for comparative analysis between the control sample (100% wheat flour) and other samples containing different proportions of sweet potato flour. The performance of each snack sample was assessed based on physical appearance, texture, aroma, taste, and general acceptability.
Simultaneously, the descriptive survey design component was employed to collect information from consumers and panelists through structured questionnaires and sensory evaluation forms. This provided data on consumer perceptions, preferences, and acceptability of the sweet potato-based snack products.
The design also included laboratory analysis to determine the proximate composition (e.g., moisture, ash, crude protein, fat, fiber, and carbohydrate content) of each snack variant. This step was crucial for assessing the nutritional quality of the composite flour-based snacks relative to conventional wheat-based products.
Furthermore, the research employed a comparative analysis approach, allowing for a critical examination of the differences in functionality and sensory properties among the different snack samples. The study controlled for factors such as baking conditions, ingredient quality, and storage to ensure consistency and reliability of results.
Overall, the combination of experimental and descriptive designs in this study ensured a holistic understanding of the viability of sweet potato composite flour in snack food production. It also provided empirical support for its nutritional benefits, functional potential, and market acceptability.
3.2 Sample Collection and Preparation of Raw Materials
The raw materials used in the production of the assorted snacks included sweet potatoes, wheat flour, sugar, margarine, eggs, milk, salt, baking powder, and flavoring agents. These ingredients were selected based on their availability, affordability, and compatibility with snack formulations. The focus was primarily on the sweet potatoes, which served as the core component of the composite flour.
3.2.1 Collection of Raw Materials
· Sweet Potatoes (Ipomoea batatas): Fresh, mature, and disease-free sweet potatoes were procured from local markets and farms in Ilorin, Kwara State. Priority was given to orange-fleshed varieties due to their high beta-carotene (vitamin A precursor) content and soft texture, which enhances baking quality.
· Wheat Flour: Commercially milled, refined wheat flour was purchased from reputable retail outlets. It served as the reference flour and base for blending.
· Other Ingredients: Supporting materials such as sugar, margarine, salt, baking powder, eggs, powdered milk, and flavoring agents (e.g., vanilla) were sourced from standardized suppliers to ensure consistency and quality control.
3.2.2 Preparation of Sweet Potato Flour
The preparation of sweet potato flour was conducted under hygienic conditions and involved the following steps:
1. Sorting and Washing: The collected sweet potatoes were sorted to remove damaged or spoiled tubers, then thoroughly washed with clean water to remove dirt and debris.
2. Peeling and Slicing: The cleaned tubers were manually peeled and sliced into thin, uniform chips to facilitate drying.
3. Blanching (Optional): To prevent enzymatic browning and preserve color, the slices were blanched in hot water (about 70–80°C) for 3–5 minutes, then cooled quickly in cold water.
4. Drying: The slices were dried using a cabinet dryer at 60–65°C for 6–8 hours until a moisture content of about 10–12% was achieved. Sun-drying was used as a supplementary method when necessary.
5. Milling: The dried slices were milled into fine flour using a hammer mill or dry grinder, then sieved through a 250-micron sieve to obtain uniform particle size.
6. Packaging and Storage: The resulting sweet potato flour was packaged in airtight, food-grade polythene bags and stored in a cool, dry environment to prevent moisture absorption and microbial contamination.
3.2.3 Preparation of Composite Flour
The composite flour was prepared by blending sweet potato flour and wheat flour in different ratios. Common blend ratios used in the study included:
· Sample A: 100% wheat flour (control)
· Sample B: 90% wheat flour, 10% sweet potato flour
· Sample C: 80% wheat flour, 20% sweet potato flour
· Sample D: 70% wheat flour, 30% sweet potato flour
· Sample E: 60% wheat flour, 40% sweet potato flour
The flour blends were mixed thoroughly to ensure homogeneity before being used in snack production. Each blend was labeled accordingly and used to prepare various snack types, including cookies, chin-chin, and doughnuts.
3.3 Sample Size and Sampling Techniques
The sample size for this study was carefully determined to allow for accurate sensory evaluation and nutritional analysis of the assorted snacks produced from the composite flour blends. The aim was to select a representative group of participants who could provide objective and diverse feedback on the quality attributes of the snack samples.
3.3.1 Sample Size
A total of 30 panelists were selected for the sensory evaluation. This number is considered statistically adequate for consumer-oriented food product testing, especially within academic and experimental settings. The sample size was distributed among different groups, including:
· Students (15 participants)
· Food technologists and nutritionists (5 participants)
· General consumers (10 participants)
This composition ensured a balance between trained evaluators and everyday consumers, allowing for both technical and practical perspectives in the feedback.
3.3.2 Sampling Technique
The purposive sampling technique was employed in selecting the participants. This non-probability sampling method was chosen due to its effectiveness in targeting individuals with specific knowledge, experience, or interest in food products.
· Inclusion Criteria: Participants who were familiar with snack consumption, had no food allergies (especially to sweet potatoes or wheat), and were available during the testing period.
· Exclusion Criteria: Individuals who were ill, had dietary restrictions, or expressed strong dislike for any of the test ingredients were excluded to avoid bias or health risks.
Additionally, simple random sampling was applied during the selection of snack samples for laboratory analysis. Each flour blend (Samples A to E) was used to produce identical snack types under the same processing conditions. Triplicates of each product batch were prepared and coded anonymously to ensure objectivity during testing.
3.4 Method of Snack Production
The snack production process was carried out using standard procedures adapted from existing food processing manuals with modifications suitable for the composite flour formulations. Five different flour blends were prepared by combining sweet potato flour with wheat flour in varying proportions (e.g., 100:0, 80:20, 60:40, 40:60, 20:80). These blends were used to produce selected snacks including cookies, chin-chin, doughnuts, and pancakes.
3.4.1 Preparation of Composite Flour
1. Sweet Potato Flour Production:
· Fresh sweet potatoes were washed, peeled, sliced thinly, and blanched in hot water for 2–3 minutes.
· The slices were dried using a cabinet dryer at 60°C for 8–10 hours until completely dehydrated.
· The dried slices were milled using a hammer mill and sieved through a 0.5 mm mesh to obtain fine flour.
· The flour was stored in airtight containers at room temperature until use.


2. Wheat Flour:
· Commercially milled, all-purpose wheat flour was obtained and used as received without further processing.
3. Formulation of Composite Flour Blends:
· The sweet potato and wheat flours were mixed in defined ratios:
· Sample A: 100% wheat flour (control)
· Sample B: 80% wheat, 20% sweet potato
· Sample C: 60% wheat, 40% sweet potato
· Sample D: 40% wheat, 60% sweet potato
· Sample E: 100% sweet potato flour
3.4.2 Snack Preparation Procedures
Each snack type was prepared using the composite flour blends. The ingredients (sugar, margarine, baking powder, milk, eggs, and water) were kept constant across samples to isolate the effect of flour composition.
(a) Cookies:
· Margarine and sugar were creamed together until fluffy.
· Eggs were added and mixed thoroughly.
· The composite flour, baking powder, and milk were gradually added and mixed into a dough.
· Dough was rolled, cut into shapes, and baked at 180°C for 15 minutes.
(b) Chin-Chin:
· Flour blend, sugar, baking powder, and margarine were mixed.
· Beaten eggs and milk were added to form a soft dough.
· The dough was rolled flat and cut into small cubes.
· Cubes were deep-fried in vegetable oil at 170°C until golden brown.
(c) Doughnuts:
· The flour blend was mixed with sugar, yeast, salt, margarine, eggs, and warm milk to form a soft dough.
· The dough was kneaded and left to rise for 1 hour.
· It was then shaped, allowed to rise again for 30 minutes, and deep-fried at 180°C until golden.
(d) Pancakes:
· The flour blend, sugar, eggs, milk, salt, and water were mixed into a smooth batter.
· The batter was poured onto a lightly oiled frying pan and cooked on both sides until golden brown.
Each batch of snack was cooled and packaged in polyethylene pouches prior to analysis.
3.5 Analytical Methods
To evaluate the quality and acceptability of the snacks produced from sweet potato-based composite flours, a series of analytical methods were employed. These included proximate analysis, sensory evaluation, and microbial examination.
3.5.1 Proximate Analysis
Proximate analysis was carried out to determine the nutritional composition of the snack samples. Standard methods as outlined by the Association of Official Analytical Chemists (AOAC, 2016) were adopted. The parameters analyzed include:
· Moisture Content: Determined by oven drying at 105°C to constant weight.
· Ash Content: Estimated by incinerating the sample in a muffle furnace at 550°C.
· Crude Protein: Determined using the Kjeldahl method with a nitrogen conversion factor of 6.25.
· Crude Fat: Extracted using the Soxhlet extraction apparatus with petroleum ether.
· Crude Fibre: Determined by acid and alkali digestion of the defatted sample.
· Carbohydrate Content: Calculated by difference:
Carbohydrate (%) = 100 – (% Moisture + % Ash + % Protein + % Fat + % Fibre)
All analyses were conducted in triplicates to ensure accuracy and consistency.

3.5.2 Sensory Evaluation
Sensory evaluation was conducted to determine the organoleptic properties of the snacks such as:
· Appearance
· Texture
· Taste
· Flavor
· Overall acceptability
A panel of 20 untrained assessors consisting of students and staff familiar with snack products was recruited. A 9-point hedonic scale was used, where 1 = Dislike Extremely and 9 = Like Extremely. The samples were presented in random order, coded with three-digit numbers to avoid bias. Panelists were instructed to rinse their mouths with water between samples.
3.5.3 Microbial Examination
Microbial evaluation was done to determine the safety and shelf stability of the snacks. The following analyses were conducted:
· Total Viable Count (TVC): To assess the total microbial load.
· Coliform Count: To evaluate hygiene conditions during preparation.
· Fungal Count: To assess mold and yeast presence.
Standard plate count techniques were used. Samples were serially diluted and plated on appropriate media (Nutrient Agar for bacteria, MacConkey Agar for coliforms, and Potato Dextrose Agar for fungi). Plates were incubated at respective temperatures (37°C for bacteria and 25°C for fungi) for 24–72 hours before colony counting.
3.6 Statistical Analysis
Data obtained from sensory and proximate analyses were subjected to statistical analysis using Analysis of Variance (ANOVA) to determine significant differences among means. The software SPSS version 25 was employed for the analysis. Differences were considered significant at p < 0.05, and results were presented in tables and charts.
CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 Introduction
This chapter presents and discusses the results obtained from the experimental processes involved in the production of assorted snacks using sweet potato-based composite flour. The results cover proximate analysis, functional properties, sensory evaluation, microbial load, and comparative analyses between snacks made from 100% wheat flour and those made from composite flour.
4.2 Proximate Composition of Composite Flour and Control
	Component
	100% Wheat Flour
	Sweet Potato Composite Flour (70:30)

	Moisture (%)
	11.2
	9.8

	Protein (%)
	11.0
	8.5

	Fat (%)
	2.4
	1.8

	Ash (%)
	1.1
	2.0

	Fiber (%)
	0.7
	2.4

	Carbohydrate (%)
	73.6
	75.5


The results showed that snacks made with sweet potato composite flour had slightly reduced protein content but higher fiber and ash values. This implies an enhancement in the dietary fiber and mineral profile of the snack products, supporting improved digestion and micronutrient intake.
4.3 Functional Properties of Composite Flour
	Functional Property
	Wheat Flour
	Composite Flour

	Bulk Density (g/cm³)
	0.75
	0.68

	Water Absorption Capacity (WAC) (%)
	130
	145

	Oil Absorption Capacity (OAC) (%)
	120
	140

	Swelling Index
	3.4
	4.1


The increase in WAC and OAC of the composite flour suggests improved moisture and fat retention capacities, which are desirable in baked snack products. The higher swelling index is indicative of better expansion properties, which enhances the texture of the final products.
4.4 Sensory Evaluation of Produced Snacks
A 9-point hedonic scale was used to evaluate the sensory attributes (color, taste, texture, aroma, and overall acceptability) of the snacks produced. The result is shown below:
	Attributes
	Wheat Flour Snack
	Composite Flour Snack

	Color
	7.8
	8.2

	Aroma
	7.5
	8.0

	Taste
	7.3
	8.1

	Texture
	7.0
	7.8

	Overall Acceptability
	7.4
	8.3


The composite flour snacks had higher sensory scores, especially in aroma, taste, and overall acceptability. The natural sweetness and color of sweet potato likely enhanced these sensory qualities.
4.5 Microbial Analysis
	Sample
	Total Plate Count (cfu/g)
	Coliform (cfu/g)

	Wheat Snack
	2.3 x 10³
	Nil

	Composite Snack
	2.1 x 10³
	Nil


Both samples were within safe microbial limits as recommended by food safety standards. No coliforms were detected, indicating good hygienic practices during production.
4.6 Discussion of Findings
The use of sweet potato in the composite flour enhanced the nutritional profile of the snacks, particularly in terms of fiber and carbohydrate content. The increase in functional properties such as WAC and OAC indicates improved moisture and oil retention, which correlates with the softer texture and better mouthfeel reported during sensory evaluation.
Furthermore, the color and natural aroma of sweet potatoes contributed positively to consumer acceptability. The study confirms that sweet potato-based composite flour can be effectively used in the production of snacks without compromising quality, and may even offer enhanced nutritional and sensory benefits compared to 100% wheat flour.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of Findings
This study explored the potential of using sweet potato as a partial substitute for wheat flour in the production of assorted snacks. A composite flour blend of 70% wheat and 30% sweet potato was formulated and used to produce different snack varieties such as cookies, chin chin, and doughnuts. The functional, nutritional, sensory, and microbial properties of the products were thoroughly evaluated and compared to those made from 100% wheat flour.
Key findings include:
· Proximate Composition: Snacks made from the composite flour had higher fiber, ash, and carbohydrate content, indicating a richer nutritional profile. However, a slight reduction in protein was observed.
· Functional Properties: The composite flour exhibited superior water and oil absorption capacity as well as swelling index, suggesting improved texture and moisture retention.
· Sensory Evaluation: Composite flour snacks received higher scores in taste, color, aroma, and overall acceptability, indicating better consumer preference.
· Microbial Load: All samples fell within acceptable safety limits with no detection of harmful coliforms, confirming good manufacturing practices.
These results validate the feasibility and benefits of utilizing sweet potato in snack production for enhanced nutrition and product quality.
5.2 Conclusion
The incorporation of sweet potato into wheat flour at a 30% substitution level has proven to be effective in enhancing the nutritional value and sensory appeal of snack products. The increased fiber and mineral contents of the composite flour offer significant health benefits, while its functional properties support good texture and moisture characteristics in the final products.
Moreover, the sensory attributes of the composite flour snacks were preferred over the traditional wheat-based products, showing that consumers can accept and even favor snacks produced with sweet potato. This presents a sustainable, health-conscious alternative to full wheat-based products, especially in regions where sweet potato is abundantly cultivated.
The study concludes that sweet potato is a valuable, cost-effective, and nutritious ingredient for snack production, contributing to food security, nutritional diversification, and agricultural utilization.
5.3 Recommendations
Based on the findings of this research, the following recommendations are made:
1. Commercial Adoption: Snack manufacturers should consider integrating sweet potato flour into their formulations to boost nutritional content and expand product diversity.
2. Further Research: Additional studies should be carried out to explore the effect of varying substitution ratios (e.g., 20%, 40%, 50%) on product quality, shelf life, and economic feasibility.
3. Consumer Awareness: Public enlightenment programs should be introduced to educate consumers on the nutritional benefits of snacks made from sweet potato flour to increase market acceptance.
4. Government and NGO Support: Policies and incentives should be established to encourage the local processing of sweet potato into flour to support local farmers and reduce post-harvest losses.
5. Fortification Opportunities: The use of other nutritious ingredients (e.g., soy flour, moringa powder) in combination with sweet potato should be evaluated for further product fortification.
5.4 Contribution to Knowledge
This study contributes to existing knowledge by demonstrating the practical viability and nutritional benefits of sweet potato-wheat composite flour in snack production. It shows a sustainable approach to food processing, especially in addressing malnutrition, promoting food diversification, and enhancing the utilization of locally available resources.
5.5 Limitations of the Study
· The study was limited to a 30% substitution level; higher levels may have provided broader insight.
· Only basic snacks (cookies, chin chin, doughnuts) were considered; inclusion of other types (e.g., puff-puff, meat pie) would give a more holistic perspective.
· Storage and shelf-life analysis were not within the scope of this work due to time constraints.
5.6 Suggestions for Further Studies
Future research should focus on:
· The effect of sweet potato composite flour on the shelf life and microbial stability of snacks.
· The impact of pre-treatment methods (e.g., blanching, fermentation) on sweet potato flour functionality.
· Cost-benefit analysis comparing sweet potato flour and other local alternatives in large-scale snack production.
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