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ABSTRACT

Freshly harvested tubers of sweet potato variety were processed into flour and starch using standard methods. Whole sweet potato flour and starch were also included where 100% wheat flour was used as control or standard. The aim of this research is to study the utilization of potato (local) in production of bread while the objective of this work is to utilize sweet potato flour and starch as substitutes to wheat in bread making and confectionery as this may help to improve nutrition of consumers of tuber crops in Nigeria and also ensure national food security. This project is restricted to the Utilization of potato (potatoe) in production of bread in hospitality industry and its health benefits which included of starch or flour to wheat gave acceptable bread with desired colours. 
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CHAPTER ONE
INTRODUCTION
1.1	BACKGROUND TO THE STUDY
	Sweet potato and cassava are the two major starchy crops used in tropical countries (Grace, 1977). Although, there is indeed growing evidence that starchy crops are essential components of diet of over 1 billion people in the tropical countries, they are characterized as traditional or subsistence food. According to Food and Agriculture Organisation (FAO) report (1984), 94% of world output accounted was from developing countries. In Papua New Guinea, sweet potato and cassava are most popular; however, the cultivation of these crops are done under small, scattered plots which much intercropping and shift cultivation that makes it difficult to assess their contribution to human food (Siki, 1979; Giheno, 1991).
	This is not surprising since a very small proportion of the third world are, tuber crop eaters, and very little research was done by them or funded by them. International bias in research and understanding away from tuber crops can only mean higher levels of food loss for the tuber crops growing countries and the purpose to achieve a threshold in the nutrition will be illusion. The tuber and tuber crops are rich source of starch besides other minerals and vitamins, as they are often thought of as staples that provide high energy in diet (Bouwkamp, 1985; Wheatley and Bofu, 2000). In sweet potato, starch manufacturing is the main industrial utilisation due to its starch composition, and can be used in food application as major ingredient or as an additive depending on how it is used and cost of processing (Den, 1989., Chen et al., 2002; Chen, 2003).
	In PNG alone, over 1.5 million dollars are spent each year on imported cereal grains, especially rice and wheat for bread-making and other cereal products. Bread is one of the most important sources of energy in diet from wheat flour. Although, bread is not a traditional dietary item in most developing countries, its consumption is rapidly increasing and utilisation of indigenous sources of starch such as sweet potato could lead to reductions in importation of wheat grain (Wanda, 1987; Bouwkamp, 1985; Hall et al., 1992). Current status of research in the processing of sweet potato primarily focus on two important components: physicochemical quality and processing of starch. From a food industry point of view physicochemical component is one of the most important factors that determine starch quality, which represents the uniqueness of crops in the starch applications (Chen, 2003; Moorthy, 2002).
	This includes ratio of amylose/amylopectin, molecular structure, granular size and inorganic constituents (Katayama et al., 2004). The quality of starch is affected mainly by the biological and environmental factors. These factors include genotype, soil types and climatic conditions, which are very different from one crop to another (Bouwkamp, 1985; Noka et al, 1995). Less is known about the modification of starch in sweet potato, compared to cassava. A lot of work been done on fermentation of cassava and its effect on starch quality, whereas the use of enzyme in starch quality not been exploited (Jyoth et al., 2005). According to reviews done by Hoover (2001) and Moorthy (2002), it revealed that vast variation exits among tubers and tubers species, which is not generally observed in the case of cereal starches. Because of the importance of tuber and tubers crops in nutrition of food products, work is required on their physicochemical and nutritional properties. Another important component is processing. Tuber crops have a large proportion of water and waste peel, which are transported to the final consumer; they are also perishable and there is inevitable marketing wastage (Bouwkamp, 1985; Hall et al.,1992). Attempts have been made to process sweet potato into process forms. The most notable was the noodle production in Asia in mid 1940s – 1960s. It failed because it did not meet an acceptable standard (Chen et al., 2002; Chen, 2003). But this kind of food can only come from new technology fanned by research and development activities.
	Sweet potato is an important food security crop that feed s millions of people in the developing world. The crop is popular among farmers with limited resources and produces more biomass and nutrient per hectar than any other food crop in the world (Parkash, 1994). Sweet potato as food product is a source of energy, proteins, pro-vitamin A (β- carotene), vitamin C and iron (Dufour et al., 1996). In Nigeria, the tubers are cooked and prepared in limited number of ways; most commonly boiled. They are also cooked with beans and other foods, and sometimes fried as chips (Woolfe, 1992). Sweet potato tubers possess a variety of chemical compound relevant to human health. About 80-90% of sweet potato dry matter is made up of carbohydrate consisting mainly of starch and sugar with lesser amount of pectin and hemi-cellulose and cellulose. Sweet potato also contains protein (0.46-2.93%), dietary fiber (0.49-471%), lipids (0.06-0.48%) and ash (0.31- 1.06%). It also contains essential minerals such as zinc, phosphorus, magnesium, potassium and iron. Sweet potato is also an important source of pro-vitamin A, thiamine, riboflavin, niacin, ascorbic acid and many other functional compounds (Woolfe, 1992). Sweet potato tuber and leaves also contain anti-nutrients such as phytate, oxalate and tanins (Fleming, 1981; Udoessien and Ifon, 1990; Osagie, 1990). Sweeetpotato is now consumed mainly for its nutrients rather than for its energy (Jack et al., 1992). The crop has high Beta-carotene than any other tuber and tuber crops (Suda et al., 1999). Orange fleshed sweet potato is very rich in pro-vitamin A (Jack et al., 1992).
1.2	STATEMENT OF THE PROBLEM
	Sweet potato starch is isolated same way like other starchy tubers except that the solution is kept alkaline (pH 8) using lime which help to dissolve the pigment (Akoroda and Egeonu, 2009). Unlike cassava and maize starches, sweet potato starch does not have high viscosity values on pasting and gelatinization temperature (Garcia, 1993). Sweet potato flour can serve as a source of energy and nutrients: carbohydrate, beta-carotene (pro-vitamin A), minerals and can add natural sweetness, colour flavour and dietary fiber to processed food products (Woolfe, 1992; Ulm, 1988).
	Bread may be described as a fermented confectionary product produced mainly from wheat flour, water, yeast and salt by a series of process involving mixing, kneading, proofing, shaping and baking (Dewettinck et al., 2008). Bread has been a major component of human diet dating back to pre-historic man. This has made the baking of yeast leavened and sour dough bread one of the oldest biotechnological process (Christine et al., 2012). Bread is an important staple food, the consumption of which is steady and increasing in Nigeria. It is however relatively expensive, being made from imported wheat that is not cultivated in the tropics for climate reasons (Edema et al., 2005).
	Chinchin is a fried snack popular in West Africa. It is a sweet, hard, donut-like baked or fried dough of wheat flour, and other customary baking items. Chinchin may also contain cowpeas (Akubor, 2004). Many people also bake it with ground nutmeg for flavor. It is usually kneaded and cut into small squares of 1 square inch or so, about a quarter of an inch thick, before frying (Mepha, 2007). Wheat as the chief raw material in the production of wheat flour cannot thrive well in Nigerian soils; therefore wheat flour has to be imported. This leads to relatively high price of bakery goods. The availability of adequate supply of flour has been a major economic and political issue in Nigeria.
1.3	AIM AND OBJECTIVES OF THE STUDY
	The purpose of this research is to examine how locally grown potatoes are used to make bread. It will be investigated whether using sweet potato elements in place of wheat flour will improve the quality of the bread without changing its composition (s).
The specific objective of this work are;
1. To utilize sweet potato flour and starch as substitutes to wheat in bread making and confectionery as this may help 
2. To investigate and understand the factors that utilization of sweet potato (local) 
3. To relate sweet potato quality to specific end uses such as bread-making and or other bakery products.
1.4	RESEARCH QUESTION
1. Does sweet potato flour as substitutes to wheat in bread making and confectionery? 
2. What are the factors that utilization of potato (local potato)? 
3. What are sweet potato qualities to specific end uses such as bread-making and or other bakery products?
1.5	SIGNIFICANCE OF THE STUDY
	Some significant work has begun to point up a number of potential applications for sweet potato to incorporate in new food products. The possibility of utilization of sweet potato and cassava starch in bread have been investigated in several other countries already, which include Egypt, Ghana, India, Israel, Korea, Philippines, Peru, Taiwan and Caribbean (Greene & Bowell-Benjamin, 2004). According to Greene & Bowell-Benjamin (2004), the level of wheat flour substituting the sweet potato flour to produce consumer acceptable bread, in general, was to be between 10 – 15%. Substitution level of 20% produced bread unacceptable in terms of the loaf volume, flavour, and texture (Coursey et al., 1979). There has been no studies relating acceptability of breads with high percentage of sweet potato flour or combination of sweet potato flour and whole - wheat to produce acceptable breads, however, bread containing 10 % sweet potato flour was desirable (Greene & Bowell-Benjamin, 2004).
	Detailed work was expanded by some authors (Moorthy, 2002; Jangchud et al., 2003., Rahman et al., 2003; Katayama et al., 2004) to study the quality aspects of sweet potato starch. From their investigations, starch composition quality: Total starch analysis, together with amylose and amylopectin composition were determined. It was been found that the ratio of amylose to amylopectin was 13-25% to 70–90%. Amylopectin affects the physicochemical properties of starch. Starch pasting properties were evaluated using number of different viscosimeter, including Rapid Visco Analyzer (RVA), and Viscoelasticity profile was assessed using Differential Scanning Calorimetry (DSC), Nuclear Magnetic Resonance (NMR) spectroscopy and Brabender viscoamylography.
1.6 	SCOPE OF THE STUDY
This project is restricted to the Utilization of potato (potatoe) in production of bread in hospitality industry and its health benefits. 
1.7	LIMITATION OF THE STUDY
	The uses of sweet potato (purple potatoe) in hospitality industry and its benefits will be limited to some selected challenges due to financial status and time factor.
1. Financial Constraint: This stands as a big constraint during the exercise which almost threatened the success. This is because a lot of money is required to administer to gather relevant data needed. Besides the cost of stationeries and typing was very high, all these combined made the exercise very expensive.
2. Attitude of the Respondent: The lack of cooperation of some respondents, who was supervised to give relevant information in most cases decided otherwise and thereby making the whole process a complex exercise. The personnel wanted to be convinced that project was first for academic ration, though after so much pressure of some but not all the required information was released.
3. Time Constraint: This limitation has a lot of implication on reliability of the study, because of the period apportioned to research study.
1.8 	DEFINITIONS OF TERMS
Utilization: Utilization is the primary technique wherein success and performance efficiency are determined. This is especially in the case with tools and equipment.
Sweet Potatoe: The sweet potato or sweetpotato is a dicotyledonous plant that belongs to the bindweed or morning glory family, Convolvulaceae. Its large, starchy, sweet-tasting, tuberous tubers are used as a tuber vegetable. The young shoots and leaves are sometimes eaten as greens.
Production: The action of making or manufacturing from components or raw materials, or the process of being so manufactured. Production is the process of combining various material inputs and immaterial inputs (plans, know-how) in order to make something for consumption (output).
Bread: Bread is a staple food prepared from a dough of flour and water, usually by baking. Throughout recorded history and around the world, it has been an important part of many cultures' diet. 
Hospitality: Hospitality is the relationship between a guest and a host, wherein the host receives the guest with some amount of goodwill, including the reception and entertainment of guests, visitors, or strangers. ... Hospitality ethics is a discipline that studies this usage of hospitality.
Industry: In macroeconomics, an industry is a branch of an economy that produces a closely-related set of raw materials, goods, or services. For example, one might refer to the wood industry or to the insurance industry. An industry is a group of companies that are related based on their primary business activities.



CHAPTER TWO
LITERATURE REVIEW
2.1	INTRODUCTION 
	Sweet potato (Ipomea batatas (L.) Lam.) also known as kumara, is a very important crop in the developing world and a traditional, but less important crop in some parts of the developed world. According to the United Nation’s Food and Agriculture Organisation (FAO) report (1984), sweet potato is one of the seven crops in the world which produce over 135 hundred million metric tonnes of edible food products in the world annually. Only potato and cassava, among the tuber and tuber crops, produce more. Of the total sweet potato production in the world, 80-85 % is produced in China alone (FAO, 1984). The remaining countries in Asia have the next highest production and then followed by Africa and Latin America (Wanda, 1987).
	The FAO statistics demonstrate the importance of sweet potato in the area where wheat production is often disadvantaged due to climatic restraints, wheat suitable for bread-making cannot be grown satisfactorily in many of these countries, and utilisation of indigenous crops could lead to reduction in importation of wheat or wheaten flour. Apart from being a staple crop for some parts of the world (Papua New Guinea, some parts of Philippines, Tonga and Solomon Islands), sweet potato can, and does, play a multitude of varied roles in the human diets being either supplemental or a luxury food. In areas of Asia, sweet potato uses range from supplementary food of little status (Thailand) to a very important supplementary food (Ryukyu Islands, Japan) to rice and/or other tuber and tuber crops (Wanda, 1987). In the United States and other developed countries, the role of sweet potatoes is strictly as a luxury food and in other parts of the world (Japan) it plays it rote as novel plant products and/or nutriceuticals (Sosinski, 2002).
2.2 	NUTRITIONAL QUALITY OF SWEET POTATO
	The nutritional qualities of sweet potato which are important in meeting human nutritional needs including carbohydrates, vitamins A and C, fibres iron, potassium, and high quality protein. Because of the various roles that sweet potatoes play in around the world, the concept of nutritional quality and its contribution must transform to meet specific roles in human diet. For instance, staple type diets could require high vitamin C, iron, potassium, protein and as well as high fibre. Similarly, supplemental types of sweet potato must have many of the same characters as staple types in terms of nutritional components. However, as they will not be major food component, the level of components may be more flexible. For example, supplemental product could be acceptable with more sugar or vitamin A (carotene) than staple type. Luxury and nutriceuticals types of sweet potatoes are entirely different from the staple and supplementary types.
2.3 	SOME MAJOR COMPONENTS OF SWEET POTATO
2.3.1 	Carbohydrate
	Sweet potato can contain as much as 44% dry matter (Moorthy, 2002; Hoover, 2000). However, most commercial cultivars, especial in the US, contain 20-30% dry matter. According to Tsou et al. (1989), Asian Vegetable Development and Research Centre (AVDRC) had dry matter content ranging from 14 - 41% (Table 1.1). The major components of dry matter are carbohydrates which make up 90% of dry matter in most cultivars. The major carbohydrate components is starch, which in sweet potatoes, is 60-70% amylopectin and 30-40% amylose (Huo et al.,1985.; Chen et al., 2002; Moorthy, 2002; Hoover, 2001;). Sucrose is a major sugar in raw uncooked tubers but glucose and fructose are also present; in cooked tubers, major products of starch conversion is maltose (Valetudie et al., 1999; Thorne et al.,1983). The remainder of carbohydrates (primarily cellulose, hemicelluloses and pectins) are collectively called fibre.
Table 1.1. Percentage mean and variation of major constituents of sweet Potato
[image: ]
Source: Tsou et al., (2019)
2.3.2 	Fibre Content
	The fibre content in sweet potato varies to a great extent depending on varietals variation and age of the crop, where the fibre content increases with the maturity. Wide variation in fibre and ash contents in different tubers and tuber crops is evident from various reports by Bradbury et al. (2018 and 2019). Fibre content in flour derived from tuber extractions may vary to greater extent on the techniques and sieves, used for removal of the fibrous material. Sweet potato flour (containing 2-3% fibre) had different compositions compared to the isolated starch (having 0.1-0.15% fibre) (Moorthy, 2022).
	Fibre is an important nutritional contributor of sweet potatoes in human diet. Potential benefits of soluble dietary fibre include reduction of bowel transit time (Kelsay, 2018), reduction in the rich of colorectal cancer, lowering of serum blood cholesterol, reduction of glucose metabolism and promotion of the growth of beneficial gut microflora (Welch & McConnell, 2021; Brennan, 2015)
2.3.3 	Proteins
	In sweet potato, the protein content is generally low, ranging from 1.0 to 14.2% Dry Weight Basis (DWB) , with most levels ranging between 1.0 and 8.5% (Bradbury, 2019). The 14.2% as cited by Sosinski (2022) is exceptionally high. Sweet potato protein is of good quality and contains excess amounts of essential amino acids except tryptophan and total sulphur amino acids when compared with FAO reference protein (Wanda, 2017) The low level of protein in sweet potatoes is a concern in the applications of food processing, has received much attention from breeders in areas where much of the genetic research is being conducted.
2.4 	STARCH
	Starch occurs in plants as granules, which are characterised in size and shape for each plant source, and may be as small as 1-2 μm or as large as 100 μm. As the plant produce starch molecules, it deposits them in successive layers around a central hilum to form a tightly packed granule. As the layers of starch are not laid down uniformly about the hilum, most grains have an eccentric form. Some grains typically have more than one hilum, whereas in others the position of hilum is difficult to determine. Again, their exact size however, depends on their source and the maturity of that plant source and may be spherical, oval or polygonal (Macmasters, 2019; Smith, 2019). The small granules (called B-granules) are spherical shaped with a diameter below 10μm and large granules are called (A-granules) are lenticular with a diameter around 20μm (Moorthy, 2022, Chen, 2023). A starch granule consists of a semi-crystalline structure. The branches of amylopectin molecules are organised into double helices which are consisting of crystalline areas. Contrarily, amylose largely makes up the amorphous regions which are randomly distributed between the amylopectin cluster (Wang et al., 2018; Chen, 2023; Charles et al., 2015). The branched region consists of the amorphous layer that separates the crystalline lamellae or crystallites from each other (Wang et al., 2018; Charles et al., 2015). X-ray diffraction showed that the crystallinity of wheat, maize, potato, waxy maize, and tapioca was in the range of 20-28% pointing out that the major part of the starch granules was amphous (Moorthy, 2022).
2.4.1 	Starch Composition
	Starch is made up of amylose and amlyopectin according to their solubility in alcohol. The influence of amylose and amylopectin can be clearly seen microscopically. Under polarised light, the granules appear as bright, shinning objects on a dark background. Highly oriented and ‘crystalline’ areas within the granules enable ungelatinised starch granules to rotate the plane of polarised light to produce characteristic interference or birefringence crosses.
	The intersection of these crosses is the position of the hilum. This birefringence cross is one of the features often used in identification of the source, and whether a starch has been heated sufficiently to gelatinise the granules. When the radial orientation of the crystalline area with the granules is disturbed, the birefringent cross disappears (Macmasters 2019; Smith, 2019). Macmasters (2019) and Smith (2019), reported the amylose and amylopectin are different in their structure and properties, amylose contributes to the gelling property, while amylopectin give the high viscosity of paste and the ratio of these two polymers depend on the plant source.
	According to Moorthy (2022) and Chen (2023), amylose is made up of glucose units in linear chain of linked with each other by hydrogen and hydrophobic bonds by α 1→4 linkages which forms a double helical structure. Amylose consists of chains containing many thousands of glucose residues (quoted chain lengths range from 200 to 5000 units). Amylose is easily leached from swollen granules just above the gelatinization temperature. Part of amylose can exist as soluble amylose in the amorphous regions of the starch granules. This fraction is easily leached out and hence considered responsible for cohesiveness in cooked tubers (Alais et al, 2019; Hoover, 2021; Moorthy, 2022). Amylopectin generally have higher content of the glucose and is highly branched and is an amorphous polymeric structure containing 4 to 5% α-1:6 bonds at the branch points with an average side chain length of 20 to 25 molecules. They lack the general helical structure comparing with amylose as well as higher molecule weight up to 108, making it the largest molecule in nature. (Hoover, 2021; Nienke et al., 2024).
	Amylopectin structure consists of three type chains: A, B, C type. The C-chain carries the sole reducing group in the molecule to which the B-chains are attached, while the terminal A-chain is attached to B chain. Because the polymer molecules exist as heterogenous mixtures, they are usually characterized by the average values of degree of polymer (DP) and “chain length” (CL) (Wang et al., 2018; Zhang & Oates, 2019; Hoover, 2021: Chen, 2023). The CL distribution can be determined by size-exclusion chromatography (SEC) and high performance anion-exchange chromatography (HPAEC) with pulsed amperemetry detection after debranching of amylopectin with isoamylase or pullulanase. (Chen, 2023) The average CL of most amylopectins is in the range 18-24 (Katayama et al., 2024). The A chain is shorter than B-chain. The ratio of A-chain to B-chain is the parameter in amylopectin characterization. Chen (2023) reported that the he most acceptable value of A/B ratio appears to be 1.0 -1.4:1. A high proportion of A-chain gives a low tendency to retrogradation of amylopectin. Most cereal starches (e.g. normal corn, rice, wheat and oats) display type A, while tuber starches (potato, arrowtuber and tulip) exhibit the B type. The C type is the mixture of A and B type. Several rhizome and bean starch belong to the C type (Hoover, 2021; Chen, 2023; Charles et al., 2015).
2.5 	STARCH QUALITY DETERMINATION
	One of the most important contributing factors that determine starch quality from food industry point of view is the physicochemical components, mainly the gelatinisation and pasting behaviour which represents the uniqueness of crops in the starch applications (Chen, 2023; Moorthy, 2022). The quality of starch is affected mainly by biological and environmental factors. These factors include genotype, soil types and climatic conditions, which are very different from one crop to another (Noka et al., 2019; Bouwkamp, 2019; Katayama et al., 2022).
2.5.1 	Gelatinisation
	Gelatinisation is the transformation that occurs when an aqueous starch suspension is heated. The process involves a loss of granule crystallinity by disruption of granule structure as gauged by a loss of birefringence, hydration and slight swelling of the granule, and the change is irreversible (Macmasters, 2019; Smith, 2019). Continued heating above the gelatinisation temperature results in the granules becoming highly hydrated and their volume increasing to many times their original. Starch granule swelling in water is a reversible process at temperature below the gelatinisation temperature due to its stable semicrystalline structure (Hoover, 2021; Chen, 2023). According to Chen (2023), the water absorption is usually less than 40%. When the temperature of granules in water increases to the gelatinization temperature (50-85˚C) the starch granules will lose its birefringence and crystallinity, with concurrent swelling.
2.5.2 	Retrogradation
	Starch granules when heating in excess water above their gelatinization temperature, the linear structure cross-bond and increases starch stability ((Macmasters, 2019; Smith, 2019). It reinforces hydrogen bonding of starchto- starch chain with covalence chemical bonding. During cooling (storage) starch pastes may become cloudy and eventually deposit an insoluble white precipitate. This is caused by the recrystallinization of starch molecules; initially the amylose forms double helical chain segments followed by helixhelix aggregation (Zhang et al., 2019; Hoover, 2021; Moorthy, 2022; Chen et al., 2022). The starch transformation at different stages of processing is as shown in the Figure 2.6. Amylose is considered primarily responsible for the short-term retrogradation process due to the fact that the dissolved amylase molecules reorient in parallel alignment. The long-term retrogradation is represented by the slow recrystallinization of the outer branches of amylopectin. The recrystallised amylopectin in the retrograded gel can be melted at ˚5C5, whereas for the recrystallized amylose the melting temperature rises to 130˚C (Hoover, 2021: Moorthy, 2022). The rate and the extent of retrogradation increase with an increased amount of amylose (Moorthy 2022; Chen, 2023). In addition to the original of starch, retrogradation also depends on the starch concentration, storage temperature, pH temperature procedure and the composition of the starch paste.
2.5.3 	Starch functionality
	In food industry, starch has been widely used for Many years at moderately low levels as an ingredient that has both nutritive value and is able to simultaneously impart functional properties to food system. It may be used for a variety of purposes in a food system, to facilitate processing, to provide texture, for thickening, the suspension of solids, the protection of foods during shipment or processing etc. many of the quality attributes of foods can be modified or influenced by the starch present. In addition to their wide availability, food starches can be chemically, physically or enzymatically modified in order to meet specific requirements for food systems (Macmasters, 2019; Smith, 2021).
2.6 	PROPERTIES OF SWEET POTATO STARCH AND THEIR 	INFLUENCE UPON PROCESSING
	The properties of sweet potato starches, particularly rheological properties and pasting behaviour, have been the subject of several investigations. The data of starch functionality of sweet potato and other tropical tubers-tubers had been reviewed by Moorthy (2022) and Nienke et al., (2024), is useful to predict behaviour of starch under processing conditions. According to the rheological assessment of sweet-potato starch-water paste studied (Osundahunsi, 2023; Jangchud et al., 2023; Greene & Bowell-Benjamin, 2024), sweet potato starch possess a rigid viscous behaviour and lower gel strength. Most of the yam starches possess characteristics of very viscous pastes with high gel strength compared to sweet potato and other tropical tuber starch (Rasper 2019, Lauzon et al., 2015). According to data obtained from the studies, these rheological characteristics can be related to their swelling and solubility properties of the starch, and also their granular size. Swelling and solubility of sweet potato starch are less than those of cassava (Moorthy, (2022).
	However, Macmasters (2019) and Moorthy (2022), cited that the wide range in values indicates that the retrograded starch contains recrystallised amylopectins of different crystallinity. The resulting changes, wherein the dough loses its elasticity and becomes hard and brittle due to the growth crystals in the dough structure upon retrogradation, are temperature dependent (Coursey et al., 2019), increasing with decreasing storage temperature down to 2°C (Juarez-Garcia et al., 2016). The rate of retrogradation of sweet potato starch is several times slower than the wheat starch or corn but similar to potato (Moorthy, 2022,). This process being virtually complete at 20°C in yam starch dough after 12 hours, compared with 16 days for wheat starch gels (Shiraishi et al., 2015). Further studies of this phenomenon on sweet potato starch are desirable, as their results could lead to some means of retarding these undesirable changes. Most of the sweet potato starches have been shown to possess gelatinization temperatures in the range between 54-84°C (Chen, 2023; Hoover, 2022; Moorthy, 2022; Jangchud et al., 2023). However, when compared to with other tropical tuber starches, gelatinisation temperature of sweet potato is not as high as cassava and yam (Opêna, 2017; Moorthy, 2022), and possesses low susceptibility to digestibility by α-amylase emzyme (Zhang et al., 2019; Moorthy, 2022). This relative resistance of sweet potato starch to digestive enzymes was found in most tropical tuber starch, with noticeable exception of cassava starch (Rasper, 2019) and may be of importance in determining functional properties of sweet potato starch in composite doughs.


2.6.1 	Comparison of starch and flour of Sweet potato
	The information of sweet potato starch pasting behaviour is not same as those of sweet potato flour. According to Moorthy (2022) and Jangchud et al (2023), sweet potato starches exhibited the a-type (high swelling) pattern. The granules of starches swelled enormously when cooked in water as shown by the sharp pasting peak, and then the internal bonding forces became tenuous and fragile toward shear forces as shown by the rapid and major thinning during cooking.
	Furthermore, Jangchud et al., (2023) suggested that most of the pasting parameters of the sweet-potato flour were not significantly correlated to the pasting parameters of the purified starch. Hence, the pasting profile of the flour cannot be used to indicate the pasting properties of the starch (Greene & Bowell-Benjamin, 2024). The degree of starch gelatinization from fresh mixtures of sweet potato flour was found to be 50%. This indicates that processing the flour partially gelatinizes the starch (Hall & Bonsi, 2022). Moorthy (2022) mentioned a gelatinization temperature between 74 –78°C, and Jangchud et al.,(2023) found a pasting temperature of 61- 79°C.
2.7	VARIOUS USES OF POTATOES IN HOSPITALITY INDUSTRY
	Potatoes (Solanum tuberosum) are a staple worldwide and a favorite for most individuals. However, many people often doubt the benefits of potatoes, given all the negative talk surrounding this starchy vegetable. But, what does science say? This article makes it clear to you how beneficial potatoes can be to your health besides discussing their nutritional profile, delicious recipes to make at home, and more. Keep reading.
2.7.1	The History of Potatoes
	Potatoes were first domesticated between 8000 and 5000 BC in modern-day Peru and northwestern Bolivia. The introduction of potatoes was responsible for over a quarter of the growth in Old World population and urbanization from 1700 to 1900.
But the lack of genetic diversity left the potato crop vulnerable to disease. In 1845, a plant disease known as late blight spread through Western Ireland and parts of the Scottish Highlands – resulting in crop failures that caused the Great Irish Famine.
And well, as of 2014, the world’s production of potatoes had crossed 380 million tonnes.
2.7.2	The Nutritional Value of Potatoes
	NUTRITION FACTSSERVING SIZE 369G

	Amount Per Serving
	
	

	Amount Per Serving
	
	Calories from Fat 3

	
	
	% Daily Value*

	Total Fat 0g
	
	1%

	Saturated Fat 0g
	
	0%

	Trans Fat
	
	

	Cholesterol 0mg
	
	0%

	Sodium 22mg
	
	1%

	Total Carbohydrate 68g
	
	23%

	Dietary Fiber 8g
	
	32%

	Sugars 3g
	
	

	Protein 7g
	
	

	Vitamin A
	
	0%

	Vitamin C
	
	121%

	Calcium
	
	4%

	Iron
	
	16%



	VITAMINS

	Amounts Per Selected Serving
	
	%DV

	Vitamin A
	7.4IU
	0%

	Vitamin C
	72.7mg
	121%

	Vitamin D
	–
	–

	Vitamin E (Alpha Tocopherol)
	0.0mg
	0%

	Vitamin K
	7.0mcg
	9%

	Thiamin
	0.3mg
	20%

	Riboflavin
	0.1mg
	7%

	Niacin
	3.9mg
	19%

	Vitamin B6
	1.1mg
	54%

	Folate
	59.0mcg
	15%

	Vitamin B12
	0.0mcg
	0%

	Pantothenic Acid
	Ir1.1mgon
	11%

	Choline
	44.6mg
	

	Betaine
	0.7mg
	



	MINERALS

	Amounts Per Selected Serving
	
	%DV

	Calcium
	44.3mg
	4%

	Iron
	2.9mg
	16%

	Magnesium
	84.9mg
	21%

	Phosphorus
	210mg
	21%

	Potassium
	1554mg
	44%

	Sodium
	22.1mg
	1%

	Zinc
	1.1mg
	7%

	Copper
	0.4mg
	20%

	Manganese
	0.6mg
	28%

	Selenium
	1.1mcg
	2%

	Fluoride
	–
	


	One small potato contains about 30 grams of carbohydrates. And one cup of mashed potatoes contains about 214 calories. One small baked potato contains 129 calories, and so does one small roasted potato. If you are wondering.
	One small potato contains about 30 grams of carbohydrates. And one cup of mashed potatoes contains about 214 calories. One small baked potato contains 129 calories, and so does one small roasted potato.
Potato has as wide a range of benefits as the nutrients it contains.
2.7.3	The Health Benefits of Potatoes
· Promote Stronger Bones
	As per the University of Maryland Medical Center, the magnesium and potassium in potatoes can contribute to bone health. The two minerals can help prevent bone loss in both men and women.
· Enhance Immunity
	Research suggests that potatoes can also have beneficial effects on the immune system. Studies have found that consuming potatoes might decrease leukocytes, which are produced in the human body due to inflammation or when a person is ill.
· Prevent Cancer
	Studies have revealed that eating potatoes won’t cause cancer, unless you eat them fried. So, if you have been under the impression that potatoes might cause cancer, well, you can relax. Boiling, mashing, or even baking potatoes could make them far more beneficial. Frying potatoes can lead to the synthesis of a chemical called acrylamide, which causes cancer.
	In addition to not causing cancer, potatoes can even cut cancer risk – as per a study. And this can be attributed to the vitamin C content in potatoes. Taking 50 mg of vitamin C (the equivalent of two potatoes) can cut stomach cancer risk by 8 percent.
· Promote Sleep
	The potassium in potatoes acts as a muscle relaxant, which aids better sleep.
· Treat Kidney Stones
	According to the University of Maryland Medical Center, eating potatoes (given they are rich in fiber) can improve overall health and prevent the recurrence of kidney stones. And since potatoes are also rich in magnesium (and low in calcium, the excess of which can also lead to kidney stones), they can play a role in preventing kidney stones.
· Help Treat Scurvy
	Since potatoes are good sources of vitamin C, they sure can aid in the treatment of scurvy.
2.7.4	The Benefits for the Skin
	The potato peel, and even the potato juice, can greatly improve your skin health. A potato facial or face mask helps treat acne and other skin conditions like dark spots and blemishes. The vegetable also works equally well for skin whitening.
· Remove Dark Circles
	Applying potato under the eyes helps banish those under eye dark circles. And this is how you do it.
· Peel a raw potato and slice it into large, even pieces.
· Wrap them in a clean cloth and place it over your dark circles for about 20 minutes. Gently wash your eyes with warm water.
· Treat Sunburns
	The vegetable works well to treat sunburns. Just place cold potato slices on the affected areas of your skin. Leave them on for about 20 minutes and remove. You can also dab potato juice on the spot. Doing so gives you a cooling sensation and even diminishes your suntan.
· Improve Collagen Health
We already saw that potatoes are rich in vitamin C. And vitamin C builds collagen. Having potatoes regularly (in a healthy way, of course) can help improve collagen health.
2.8 	ANALYSIS TECHNIQUES
	In order to examine the starch-based products for the effect of the different levels of sweet-potato flour and starch on wheat-flour, two experimental techniques will be employed. These techniques are Rapid Visco Analysis (RVA) and the compression test.


2.8.1 	Rapid Visco Analyser (RVA)
	RVA is for the testing of the pasting behaviour of various foods and other products. It performs at various stages of pasting behaviour. There is usually an inverse relationship between viscosity and temperature, a direct nonlinear relationship between the concentration of a solute and the viscosity (at constant temperature), a direct nonlinear relationship between the molecular weight of the solute and the viscosity of the solute at equal concentrations.
	The Rapid Visco Analyser (RVA) is another rotational viscometer and employs a paddle that rotates in a container. The RVA is mainly used for testing viscous properties of starch slurries. The rotation of the paddle maintains homogenous suspension of the starch granules prior to gelatinisation. The paddle sensor is usually used for testing samples in the RVA. The RVA sensor is not geometrically defined to give a single shear rate and stress is not possible by fundamental means, is highly empirical hence lack of detailed mathematical analysis (Mohsein, 2020). Starch-based pastes or gels are typically non-Newtonian where a reduction in viscosity is usually observed with both increases in shear stress (pseudoplastic flow, or shear thinning) and increases in time (thixotropy). The degree of non-Newtonian behaviour varies considerably between certain starches, or even for the same starch under different cooking conditions.


2.8.2 	Compression Test
	The compression Test is a method of testing the textural properties of foods. Texture, appearance and flavour are the three major components of food acceptability (Truong et al., 2016). Characterisation of the textural properties of foods commonly falls into two main groups, based on sensory and instrumental methods of analysis. However, it is sometimes preferable to use the instrumental method of analysis as the analysis is conducted under more strictly defined and controlled conditions, and hence the variability resulting from the sensory analysis can be avoided (Staley, 2019). Instrumental texture analysis is the analytical procedure that subjects a sample to known conditions (stress or strain) in a controlled manner from which mechanical characteristics can be determined (Mohsenin,2020). Stress is the measure of force concentration on a material. Most applications of textural analysis investigate normal stresses (as opposed to shear stresses), which are the stresses that act in a direction perpendicular to the surfaces of the material they deform. The advantage of defining the stresses of a material, as opposed to the forces, is that stresses characterise the ability of the material surfaces to respond to external forces, independently of sample size or shape. This property is essential for determining the rheological properties of a material (Mohenin, 2020).


2.9 	SWEET-POTATO FLOURS USED IN COMPOSITE FLOUR FOR 	BAKERY PRODUCTS
	Sweet potato flour cannot be used totally for bread production. Coursey et al., (2019) reported that, an attempt at total substitution of wheat flour by tuber crop flours in bread, in which various starch binders were incorporated to maintain loaf volume in the absence of gluten, and of protein additives to sweet potato flour, were investigated, resulting in poor loaf volume, meaning that total substitution is likely to be more successful with baked goods only rather other than bread. Investigation by Substitution (Coursey et al., 2019) on wheat flour by yam flour at the 15 percent level in bread has been shown to give a satisfactory product, while with other tuber-tubers such as potato, were even higher levels (50 and even 55% percent) depending upon potato varieties. Greene & Bowell-Benjamin, (2024) conducted a study on sweet potato flour and found that the level of wheat flour substituting the sweet potato flour to produce consumer acceptable bread, in general, was to be between 10 – 15% (Substitution level of 20% produced bread unacceptable to in terms of the loaf volume, flavour, and texture). This work was further extended by the same author (Greene & Bowell-Benjamin, 2024) has shown bread containing 6 – 8% sweet potato flour is feasible.
2.10 	CARBOHYDRATE METABOLISM AND DIETARY FIBRE
	In most developed countries, consumer attention has recently focused on lowcalorie food products, with emphasis being placed on healthy eating and increased fibre within a balanced diet (Brennan and Samyue, 2024). Integration of wheat flour and sweet potato enhance the fibre content of bread and may have a significant effect on human health. The consumption of more dietary fibre may be a beneficial step towards a balanced nutritional diet. The current recommendations suggested an intake of 20-40 g dietary fibre (Brennan, 2015) An investigation of cereal grains contains phytic acid, which can bind minerals conducted on humans, complicates the interpretation of effect of fibre from grains (Kelsay, 2017). That was done after a concern that due to the ability of fibre to bind minerals, mineral bioavailability may be decreased when fibre in the diet is increased. According to the author (Kelsay, 2017), the residue of carrot (38g/day) and cabbage (35g/day) increases stool weight more than did wheat bran (40g/day). This was supported by Stephen and Cummings (2020), that when the subjects consumed cereal bran, there was a greater increase in faecal bowel than with cabbage. In some studies results have shown that an increased intake of fibre results in increased of faecal loses of energy, fat, nitrogen.
	Fibre can also have an impact on food by reducing the rate of glucose breakdown and absorption, hence avoiding an excess of glucose in the body and facilitating the steady breakdown of carbohydrates and release of glucose (Brennan, 2015). Carbohydrates are an important source of energy as mentioned above. However the role of carbohydrate metabolism in nutrition is the cornerstone of the our regulation of energy intake and body weight maintenance. Complex carbohydrates, (starch) are metabolised by our body into their monosaccharide constituents that play their part in nutrition, glucose metabolism and absorption (Brennan, 2015).


2.11 	EFFECT OF STARCH ON STARCH DIGESTIBILITY
	A number of investigations and reports on characteristics of α-amylase action on sweet potato starch granules were reported by Walker, (2015) and Zhang et al. (2019). These investigations have shown that starch varied in their resistance to the action of α-amylase. In nutritive value and also in industrial applications, digestibility of starch by α- amylase enzyme is important for evaluating food products. Starch hydrolysed in the in vitro system, is considered as carbohydrate availability completely digested and absorbed in the small intestine (Asp & Bjorck, 2019; Brennan, 2015). The work of in vitro digestibility of starch system by Jeffrey and coworkers (Thorne et al., 2019) have shown this concept and, relates the evaluation of in vitro as useful for predicting the likely glycaemic response to foods, a nutritional classification of food.
	Zhang and Oates (2019), cited studies from various people on factors that affect the starch digestibility, such as amylose and amylopectin, crystalline structure, present of enzyme inhibitor and particle size. Furthermore, Thorne and co-workers (2019) reported that the nature of starch in food could be seen as another factor affecting digestibility when testing different starchy food and found that this related to differences in digestibility of the different starch and not related to dietary fibre content of the food. At that time much attention was focused on dietary fibre hypothesis (Thorne et al., 2023), which had led to demonstrate that fibre altered the rate of nutrients adsorption in the gastrointestinal tract.
	In view of this, Zhang and Oates (2019), reported undertaking a study on six sweet potato starches and their relationship between physicohemical properties and susceptible to α-amylase attack and found that susceptibility to amylase was influenced by starch granular structure such as amylose and amylopectin ratio (high amylopectin vs low amylose) and their molecular association. It is possible that an interaction between protein and starch in food influences the digestibility and glycaemic index response to starch and evidence of this hypothesise was acknowledged by Thorne et al. (2019). Many intrinsic and extrinsic factors in starchy foods, such as dietary fibre, nature of starch, amylose ratio, time of processing, physical form and nature of starch (Truong et al., 2016; Asp & Bjorck, 2019, Vosloo 2015; Brennan, 2015) interfere in the digestion and absorption of starch.


CHAPTER THREE
MATERIALS AND METHODS
3.0	INTRODUCTION
	The principles that guided this investigation are the exclusive focus of this chapter. The researcher drew heavily on the advice of other researchers regarding the best methods. Introduction, study area, research design, study population, target population sampling method, sample size, data collection method, research instrument and administration, validity, and data analysis method are therefore among the topics covered in this chapter.
3.1	STUDY AREA
Study area is the geographic boundaries created in research which is being used to define the extent of the analysis. This are typically created when starting a project to ensure that your data is confined to a specified area.
The Study area of the study is some selected sensory evaluators which consist of Departments in Kwara State Polytechnic, Moro Local Government, Ilorin, Kwara State, Nigeria.
3.2	RESEARCH DESIGN
	The research design refers to the overall strategy and analytical approach that you have chosen in order to integrate, in a coherent and logical way, the different components of the study, thus ensuring that the research problem will be thoroughly investigated. 
	A survey research design is used in this investigation. The survey is selected in accordance with the study's goals. Nworgu (2015) defines a survey as an investigation into the sampling of individual units from a known population and the related survey data collection procedures, such as designing questionnaires and strategies for increasing the quantity and quality of survey replies. A survey studies the sampling of individual units from an already known population and its associated survey data collection techniques, such as questionnaire construction and methods for improving the number and accuracy of responses to survey.
3.3	POPULATION OF THE STUDY 
Population study is an interdisciplinary field of scientific study that uses various statistical methods and models to analyse, determine, address, and predict population challenges and trends from data collected through various data collection methods such as population census, registration method, sampling, and some other systems of data sources. 
The first step in obtaining sample is to define it population. Population is defined as the means of identifying characteristics which members of universe have in common and which will identify each unit as being member of a particular group. The target population of the study is Kwara State Polytechnic, Ilorin, Kwara State. Thus, the entire staff and students of Hospitality Management Department constitute the study population and the firms’ total staff and students’ strength is fifty (30).
3.4	TARGET POPULATION
	The target population is the entire population, or group, that a researcher is interested in researching and analysing. A sampling frame is then drawn from this target population. 
	Kwara State Polytechnic, in Ilorin, Kwara State, serves as the study's population. Thus, the entire personnel and student body of the hospitality management department serves as the research population, and there are 50 people working for the company overall (30).
3.5	SAMPLING TECHNIQUES
	The sampling method or sampling technique is the process of studying the population by gathering information and analyzing that data. It is the basis of the data where the sample space is enormous. There are several different sampling techniques available, and they can be subdivided into two groups. 
	The researcher adopted random sampling techniques for the study. The accuracy of statistical inference based on sample depends on the adequacy of sampling method. The problem of estimating the characteristics of a population would be simple. If the data were uniform and haring the same pattern as the population (Mongss, 2015). Since it was impossible for the research to reach the entire population. 
3.6	SAMPLE SIZE 
	This can be defined as the physical and geographical unit of the area where the target population is located and from which the sampling exercise take place. The suitability of the sampling technique determines the accuracy of statistical inference based on sample. Estimating a population's characteristics would be a straightforward problem. If the data were consistent and followed the population's pattern (Mongss, 2015). Considering that it was impossible for the research to reach every person. In order to estimate the ideal sample size, the researcher used the formula below, which is based on Taro Yamane's (1967) sample size determination model:
	         N
	n=1+N (e)2
	=    33
	1+33(5%)2
	=      33
	1+33 (0.05)2
	=       33
	1+33 (0.0025)
	=     33
	1 + 0.0875
	=     33
	   1.0875	n = 30
3.7	METHOD OF DATA COLLECTION
The process of gathering and analyzing accurate data from various sources to find answers to research problems, trends and probabilities, etc.
Data collection techniques for this research study includes primary and secondary sources of data collection.
3.8	RESEARCH INSTRUMENT AND ADMINISTRATION
	The method of Aniedu and Oti (2018) was employed (Table 1).
	Whole wheat, sweet potato flour/ starch, and 80:20, 70:30, 60:40 and 50:50 blends of wheat: sweet potato flour/ starch were used. Samples were weighed based on 100g standard; all ingredients as written in Table 1 were taken in a bowl and mixed at high speed with the aid of Philips hand mixer Type HR1453 for 10 min. 
Table 1: Preparation of recipes based on 100% wheat: sweet potato composite flours.
	Ingredient
	Bread

	Sugar
	1 table spoon

	Margarine
	1 table spoon

	Yeast
	½ table spoon

	Salt
	A pinch

	Water
	As required

	Egg slurry
	-


Aniedu and Oti (2018).
· The mixture was allowed to stand for 1 to 4 h at room temperature for batter development. 
· This was followed by gentle mixing for 5 min after which the batter was scaled into greased baking pans. 
· Loaves were baked at 160 to 180°C for 35 min in an LG Gas cooker OMEGA 4B oven. 
· After baking, the loaves were left for about 10 min in the oven. 
· They were then quickly removed from the pans, arranged in trays and returned to the oven for 1 to 2 h or until required for analysis. 
· Analyses were carried out after the baked loaves had attained room temperature or internal crumb temperature of about 35±2°C.
3.9	VALIDITY
Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
3.10 	METHOD OF DATA ANALYSIS
	The researcher used sample percentage in and analyzing the data. This is done by considering each product separately and frequencies and percentages of responses were calculated by using the frequencies and percentages for all items in each group.

Flow chart of sweet potato Tuber for production flour
Fresh Potato
Washing of fresh tubers, 
Peeling,
 soaking (24h to leach out sugars), 
Decanting of water, 
Sun-drying of chips,
Milling,
Sieving (with muslin cloth)
Sweet Potato flour.


CHAPTER FOUR
RESULTS AND DISCUSSION
4.1	RESULTS
	The chapter deals with results and discussion of data gathered from the respondents in the field survey. The questionnaire provided was thirty (30) and the percentage (%) responses rates of the study were properly answered, the result of the study are presented in table and percentage. The analysis of the data is based in respondents answer under the practical observation.
Table 1: Sweet Potato Bread 
The number of the observed used was 30 numbers
	Variable
	Excellent
	Very Good
	Good 
	Fair 
	Poor 

	Taste
	4
	11
	13
	2
	

	Appearance
	11
	9
	9
	1
	

	Aroma
	5
	11
	12
	2
	

	Texture
	11
	15
	2
	2
	

	Palatability
	4
	12
	10
	4
	


Source: Field Survey, 2025
	Variable
	Excellent
	Very Good
	Good 
	Fair 
	Poor 

	Taste
	13.33
	36.66
	43.33
	6.66
	

	Appearance
	36.66
	30
	30
	3.33
	

	Aroma
	16.66
	36.66
	40
	6.66
	

	Texture
	36.66
	50
	6.66
	6.66
	

	Palatability
	13.33
	40
	3.33
	13.33
	


Source: Field Survey, 2025
4.2	DISCUSSION
	From the above table 1, 13.33% of the respondents confirm excellent, 36.66% of the respondents confirm very good, 43.33% of the respondents confirm good while 6.66% of the respondents confirm fair to the taste of beettuber smoothies from the practical observation.
	From the above table 1, 36.66% of the respondents confirm excellent, 30% of the respondents confirm very good, 30% of the respondents confirm good while 3.33% of the respondents confirm fair to the appearance of sweet potato bread from the practical observation.
	From the above table 1, 16.66% of the respondents confirm excellent, 36.66% of the respondents confirm very good, 40% of the respondents confirm good while 6.66% of the respondents confirm fair to the aroma of sweet potato bread from the practical observation.
	From the above table 1, 36.66% of the respondents confirm excellent, 50% of the respondents confirm very good, 6.66% of the respondents confirm good while 6.66% of the respondents confirm fair to the texture of sweet potato bread from the practical observation.
	From the above table 1, 13.33% of the respondents confirm excellent, 40% of the respondents confirm very good, 3.33% of the respondents confirm good while 13.33% of the respondents confirm fair to the palatability of sweet potato bread from the practical observation.
4.3	SENSORY EVALUATION
	The analysis showed potato flour addition had a significant effect on colour. Steamed bread containing potato flour appeared higher firmness than wheat steamed bread. However, the trends about the cohesiveness and adhesiveness were opposite. The steamed bread containing 10–20% potato flour received the similar overall acceptability scores. These findings can conclude that using the potato flour up to 20% could obtain the analogous quality and pleasant appearance as regular wheat steamed bread.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMDNATIONS
5.1	SUMMARY
	Sweet potato flour, an important economic crop in many countries, ranks the fifth most important food crop in the tropics and the seventh in world food production after wheat, rice, maize, potato, barley, and cassava. All the plant parts, tubers, vines, and young leaves of sweet potatoes are used as foods, animal feeds, and traditional medicine around the world. Most of the dry matter in sweet potatoes consists of carbohydrates, primarily starch and sugars, and to a lesser extent pectins, cellulose, and hemicellulose.
	Residues from sweet potato starch and juice processing of commercial varieties are good sources of dietary fiber. Sweet potatoes are processed into puree, juice, and canned, frozen, dried, and snack products. Development of high yield sweet potato varieties with high nutritional values and good eating quality, along with improving processing technologies for the development of food products and functional ingredients from sweet potatoes would meet the consumer demands for healthy foods and eventually increase the consumption of this nutritious vegetable in the human diet.


5.2	CONCLUSION
	The processing of yellow sweet potato into flour increased its added value, and may be a promising alternative as food dye and source of β-carotene in breads, which can generate economic gains for agribusiness and nutritional benefits for individuals with vitamin A deficiency.
	The production of sweet potato breads was viable up to 9% replacement of Wheat Flour (WF) by Sweet Potato Flour (SPF) because there were no changes in the technological characteristics of specific volume and firmness. The yellow sweet potato flour contributed to increase the level of β-carotene in sweet potato bread, which was maintained during the storage period, and the yellowish color of the crumb, conferring an advantage, because yellow sweet potato acted as natural dye.
	Also, study shows that sweet potato flour gave acceptable production of bread. They also showed appealing, desirable and acceptable colours except in products from 100% sweet potato flour. Flours blended with wheat flour at different ratios gave good functional properties which enhanced their utilization potentials. 
5.3	RECOMMENDATIONS 
	This work recommends the promotion and utilization of sweet potato flour in bread making, preparation of bread in Nigeria that is known to fully depend on imported potato for bread and other confectionery production. Furthermore, the utilization of sweet potato in production of bread will help to improve nutrition of consumers of bread in Nigeria and also ensure national food security.
	Therefore, further studies on packaging systems are required to preserve the bioactive compounds and moisture levels in breads, since different packaging materials and packaging systems for Sweet Potato Flour (SPF) are crucial for the preservation of the carotenoid content.
	This study has shown a technological and nutritional viability for using tubers in higher value-added products, such as breads. Once great losses occur in yellow sweet potato crops due to lack of post-harvest processing, this study can economically contribute with crops grown in different soil and climate conditions, besides allowing production by large and small farmers.
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APPENDIX
QUESTIONNAIRE
SENSORY EVALUATING OF SWEET POTATO BREAD
SECTION A
1. Sex: Male (   ) Female (   )
2. Age: 20-30 (   ) 31-40 (   ) 41-50 (   ) 51 years and above (   )
3. Marital Status: Single (   ) Married (   )
4. Educational Qualifications:  SSCE ( ) ND/NCE (  ) HND/B.Sc (  ) Other (   )
5. Departments: Hospitality (   )Accountancy (  ) SLT (  ) Computer Science (  )  
Table 1: Sweet Potato Bread in Frequency
The number of the observed used was 30 numbers
	Variable
	Excellent
	Very Good
	Good 
	Fair 
	Poor 

	Taste
	
	
	
	
	

	Appearance
	
	
	
	
	

	Aroma
	
	
	
	
	

	Texture
	
	
	
	
	

	Palatability
	
	
	
	
	



Table 2: Sweet Potato Bread in Percentage
	Variable
	Excellent
	Very Good
	Good 
	Fair 
	Poor 

	Taste
	
	
	
	
	

	Appearance
	
	
	
	
	

	Aroma
	
	
	
	
	

	Texture
	
	
	
	
	

	Palatability
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