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CHAPTER ONE
BACKGROUND OF THE STUDY
1.0	INTRODUCTION
Sweet potato (Ipomoea Batatas [L} Lam) is an important food crop to many parts of the world. Nigeria is a leading producers of sweet potato in Africa with an estimated average production (1993- 2014) of 2.49 million metric tons (FAOSTAT, 2015). The important role of Sweet potato as a food security crop with the potentials to improve health and livelihoods of poor families in sub- sharan Afirica is increasingly being recognized (CIP, 2013:Low et al. 2015). This may be due to its wide range of agronomic and nutritional potentials (Woolfe, 2012: ILSI, 2008: RAY and Tomilins, 2010: Loweral., 2015). Sweet potato requires low inputs and is high yielding even under marginal soil conditions (Woolfe, 2013: Nedunchezhiyan and Ray, 2010). Its high carbohydrate content makes it a valuable source of edible energy while its to W glycerin index which is an indication of low digestibility of tlie starch (1LS, 2008) contributes to its nutrition advantage In addition, although sweet potato is not a major source of protein, an increase in protein quantity and quality has been achieved through recombinant DNA techniques.
Depending on the variety, sweet potato contains various physiologically functional components such as polyphenolics, anthocyaninc, fibre and caroteniods, which have shown anti-oxidation, anti-diabetes, anti-hypertension and other physiological functions (Yoshimoio, 2010).
Sweet potato has become a staple food to most Nigeria homes. It is preferred by both young and old, married and single. Sweet potato has become interwoven with its style to most people in Nigeria so much that it is now considered as staple lunch food. Although, it is not limited to lunch alone, but could be eaten throughout the day. Sweet potato eating habit spread over all major towns and cities which has stimulated by the growth of wage earn ling urban population.
Irish potato (Solanum tuberosum) and sweet potato (Ipomoea batatas) are vital tuber crops globally, valued for their nutritional content and adaptability to diverse climates. Nigeria, a leading producer of sweet potatoes in Africa, produces approximately 2.49 million metric tons annually (FAOSTAT, 2015). Irish potatoes are also widely cultivated, particularly in regions like Plateau State. Both crops are rich in carbohydrates, vitamins, and minerals, making them ideal for addressing food security and nutritional deficiencies in sub-Saharan Africa (CIP, 2013; Low et al., 2015).
Quality control is an important aspect of food production particularly on a commercial scale. Food quality is determined by their sensory attributes, amongst other properties (Molnar, 1995). Factors such as variety and processing methods have been reported to influence sensory quality of yam amala and cassava amala (Akissoe et al., 2003.2004: Mestres et al, 2004; Oyewole and Afolami, 2001; Jmoh ete al, 2009). Amala from yam and cassava is popular food product which has enjoyed extensive research (Ige & Akintumde, 1981; Ovewole & Odnya, 1988; AKissoe et al., 2001, 2003: Mestres et al, 004; 2014: Babajide et al., 2006a, 20066; Nvabueze & Odunsi, 2007). At present, studies on processing conditions for sweet potato elubo and qualities required for its amala are limited in literature and only recently gaining attention (Feluga et al.. 2013, 2014). Sweet potato amala is an important end product. This could serve as an avenue for utilization of the Crop thereby, creating a value chain which hitherto does not exist.
Amala, a traditional Nigerian swallow made from yam or cassava flour, is a staple in many households. However, the potential of Irish and sweet potato flours for amala production remains underexplored. Similarly, incorporating these flours into baked goods like cakes offers an opportunity to diversify diets and enhance nutritional intake. This study investigates the feasibility of using Irish and sweet potato flours to produce amala and cake, focusing on sensory qualities and consumer acceptability to promote their commercial utilization.
1.1	BACKGROUND TO THE STUDY
Sweet potato (Ipomoea batatas) is a dicotyledonous plant, which belong to the family of convolvulaceae. Among the approximately 50 genera and more than 1000 species of this family, only in batatas is of major economic important species of the family. It is one of mankind's most valuable foods, which is produced in 130 countries. It ranks fourth in the world after wheat, maize and rice. It is not known in the wild state but it is known to have come from Central or South America and was introduced into West Africa by the Portuguese and Asia by the Europeans.
It was concluded that the sweet potatoes were introduced into Africa by the Portuguese from Atlantics coast regions of mild latititude America.
However, an observation that it was found in a region close to the Burmese border by 1503 suggests the possibility, therefore that the introduction was overland from India or Burma (Woolfe, 2012). Per-capital production is greatest in countries where sweet potatoes are a staple of human consumption, led by Papua New Guines at 50 kg (Bourke, and Vlassak, 2004). Per person per year, the Solomon Islands at 160 kg, Burundi and Rwanda (IITA. 2004) at 130kg and Uganda at 100kg.
About 20,000 tones of sweet potatoes are produced annually in New Zealand, where sweet potato is known by its Maori name, Kumara. It was a staple food for Maori before Europcan contact. (Wardle, 2011).
Mississippi has about 150 farmers presently growing sweet potatoes on about 8.200 acres (33km2), contributing $19 million dollars to the state's economy, Mississippi's top five sweet potato producing countries are Calhoun, Chickasaw, Pontotoc, Yalobusha, and Panola. The National Sweet Potato Festival is held annually the- entire first week in November in Vardaman (Calhoun Country), which proclaims itself as "The Sweet Potato Capital"
1.2	STATEMENT OF PROBLEM
Despite their nutritional and agronomic advantages, Irish and sweet potatoes are underutilized in Nigeria compared to yam and cassava. Sweet potato flour (elubo) is not widely available commercially, and Irish potato flour is rarely used in traditional dishes like amala or baked goods (Fetuga et al., 2013). This underutilization limits the crops' contribution to food security and economic development. Additionally, there is limited research on the sensory attributes and processing methods for amala and cakes made from these flours, hindering their adoption
1.3 	AIM AND OBJECTIVES OF THE STUDY
Aim: To evaluate the utilization of Irish and sweet potato flours in the production of swallow (amala) and cake, focusing on their sensory properties and consumer acceptability.
Objectives:
1. To produce amala and cake using Irish and sweet potato flours.
2. To assess the sensory attributes (taste, color, flavor, texture, and general acceptability) of the products.
3. To compare the functional properties of Irish and sweet potato flours in amala and cake production.
4. To promote the commercial utilization of these crops for dietary diversification.
1.4 	RESEARCH QUESTIONS
1. What are the sensory attributes of amala and cake produced from Irish and sweet potato flours?
2. How do the functional properties of Irish and sweet potato flours affect the quality of amala and cake?
3. What are the nutritional benefits of incorporating Irish and sweet potato flours into amala and cake?
1.5	PURPOSE OF THE STUDY
This study seeks to:
· Develop amala and cake recipes using Irish and sweet potato flours.
· Evaluate the sensory qualities of these products to establish quality control standards.
· Promote the use of these crops to enhance food security and nutritional diversity.
1.6	SIGNIFICANCE OF THE STUDY
This research encourages farmers to cultivate Irish and sweet potatoes, which require shorter maturation periods and less water than other staples. It also promotes the use of these crops to improve public health through nutrient-rich diets and supports the development of value-added products to boost local economies.
1.7 	SCOPE OF THE STUDY
The study focuses on Ilorin, Kwara State, and involves the production of amala and cake using Irish and sweet potato flours..
1.8 	LIMITATIONS OF THE STUDY
Limitations include the availability of processing equipment and the subjective nature of sensory evaluations, which may vary among respondents
1.9	DEFINITION OF TERMS
Amala: A Nigerian swallow made by stirring flour into boiling water to form a thick paste.
Elubo: Flour derived from tuber crops like yam, cassava, or potatoes.
Sensory Attributes: Characteristics such as taste, color, flavor, and texture evaluated by human senses.
Functional Properties: Physical and chemical characteristics of flours that affect their performance in food production.
Agronomy:- This is the science and technology of producing and using plants for food, fuel, fiber, and land reclamation. Agronomy has come to encompass work in the areas of plant genetics, plant physiology, meteorology, and soil science.
Glycemic;- This is a number associated with the carbohydrates in a particular type of food that indicates the effect of these carbohydrates on a person's blood glucose level.
Dietary:- This is a manufactured product intended to supplement the diet when taken by mouth as a pill, capsule, tablet, or liquid
Polyphenolics: These are a structural class of mainly natural, but also synthetic or semi synthetic, organic chemicals characterized by the presence of large multiples of phenol structural units
Anthocyanin: Pigments and associated flavonoids have demonstrated ability to protect against a myriad of human diseases, yet they have been notoriously difficult to study with regard to human health.
Carotenoids: This is also called tetraterpenoids, are organic pigments that are produced by plants and algae, as well as several bacteria and fungi.



CHAPTER T'WO
2.1	LITERATURE REVIEW
Sweet potato is a perennial plant but is normally grown as an annual crop. It is usually propagated from vine cutting in the tropics, but in temperate regions it 1ay also be grown from rooted sprouts (slips) pulled from bedded storage roots (woolfe, 2012). It is harvested from 3-8 months after planting depending upon the cultivars and climatic condition in dry season. Irish potato, a member of the Solanaceae family, is a major global staple, rich in carbohydrates, vitamin C, and potassium. Sweet potato, from the Convolvulaceae family, is valued for its beta-carotene, fiber, and low glycemic index (Woolfe, 2013). Both crops are adaptable to various soils and climates, making them suitable for Nigeria’s agricultural landscape.

The plant does not tolerate frost. It grows best at an average temperature of 24 oC (75 oF), abundant sunshine and warm nights. Annual rainfalls of 750-1000 mm is considered most suitable, with a minimum of 500 min in the growing season. The crop is sensitive to drought at the tuber iniyiation stage 50-60 days after planting and is not tolerant to water logging, as it may cause tuber rots and reduce growth of storage roots if aeration is poor (Ahn, 2013).
Depending on the cultivar and conditions, tuberous roots mature tn twO to nine months. With care, early-maturing cultivars can be grown as an annual summer crop in temperate areas, such as the Northern United States. Sweet potatoes, rarely lower when the daylight is longer than 11 hours, as is normal outside of the tropics. They are mostly propagated by stem or root cuttings or by adventitious roots called "slips" that grow out from the tuberous roots during storage. True seeds are used tor breeding only. Under optimal conditions of 85 to 90% relative humidity at 13 to 16 oC (55 to 61 ofF), sweet
potatoes can keep for six months. Colder temperature injures the roots.
They grow well in many faming conditions and have few natural enemies; pesticides are rarely needed. Sweet potatoes are grown on a variety of soils. but well-drained light and medium textured soils with a pH range of 4.5-7.0 are more favorable for the plant (Woolfe, 2012; Ahn, 2013). They can be grown in poor soils with fertile fertilizer. However, sweet potatoes are very sensitive to aluminum toxicity and will die about 6 weeks after planting if lime is not applied at planting in this type of soil. Because the rapidly growing vines shade out weeds, little weeding is needed, and famers can devote time to other crops. In the tropics, the crop can be maintained in the ground and harvested as needed for market or home consumption. In temperate regions, sweet potatoes are most often grown on larger farms and are harvested before first roots.
The process of curing results in the healing of wounds incurred during initial post harvest handling. One of the first noticeable changes to occur is desiccation of several layers of the outermost parenchyma cells exposed to the air on wounding (Woolfe, 2012).
Sweet potato cannot be stored for a very long temperature below 130C because they develop chilling injury at temperature from OoC. Chilling leads to increased sugar content and accelerate respiratory activity. Chilling also renders roots more susceptible to attack by micro organisms such a certain fungi.
In many places, curing can be achieved with simple modifications of existing practices using inexpensive materials to maintain humidity at suitable levels. For example, lining crates or boxes with polyethylene maintained high humidity. The storage life of uncured sweet potatoes is very short, but that of cured roots can be long as a year under optimum condition.
Traditional methods of curing involve spreading the roots in the sun for about one week, covering them with a waterproof protection during the night.
Modem methods include storing in specially constructed cold stores at 150160C and 80%-85% relatively humidity.
The main requirements for minimizing root losses are gently harvesting and careful handling at all times to avoid wounding, followed by curing at high temperatures and humidity and then storage at temperature above 12oC.
The crop is ready for harvesting when the leaves turn yellow and begins to drop or when a tuber can be cut without the sap rapidly turning black usually 3-8 months after planting depending on the cultivar and climatic condition. In the tropics if grown in the wet season, the crop normally takes longer to mature than when grown as a dry season crop. In many areas the tubers are dug by hand as required but in large scale production the vines are usually cut away and the tubers harvested by ploughing out or being dug out with combine type harvesters units.
Poor palatability of sweet potato caused by weevil is considered another of its defect. This reduces the intake rate, resulting in poor daily weight grain and feeding efficiency (Woolfe, 2012). An experiment using free selection showed that properly prepared sweet potato flour made from undamaged root was better palatable than corn starch.
The flow palatability of sweet potato diet may be due to certain minor compounds provided during injury caused by weevil.
2.2	VARIETIES OF IRISH AND SWEET POTATOES
Irish potato varieties include Nicola, Diamant, and Desiree, known for their yield and processing qualities. Sweet potato varieties like Allgold, Beuregarde, and Red Yam vary in flesh color and nutritional content (Sand Hill Preservation Center, 2006).
As reported by the Sand Hill Preservation Center in 2006, the sweet potato varieties include the followings:
Allgold: It matures very early. It has vigorous vines, tan skin with orange flesh with heavy yields. It was developed in Oklahoma in 1952.
Amish white bunch: (Heirloom variety) it matures at mid-season. It is often referred to as average vine with cream color skin and white flesh. Roots are primarily directly under the plant.
Apache: It grows to maturity at mid-season. It has very vigorous vine with pale orange skin and flesh. The USDA developed it in 1959.
Batas: It also grows to maturity al mid-season. It has creamy white skin and white flesh with vigorous vines. Half the roots are directly under a central plant. The yield is above average.
Betty's: (Heirloom variety) maturity is very early. It is scmi-bushed with pink-redskin and light orange flesh.
Beuregarde: It matures at mid-season. It produces normal leaves with red-orange skin and orange flesh. Roots get huge, but the flavor and texture are not as good as some of the heirlooms.
Brazilian: It matures at mid-season. It has very vigorous vines, green colored normal leaves, white skin and white flesh. It has gives an excellent yield.
Brinkie white: (Heirloom variety) it has very vigorous vines, green colored normal leaves, white skin and cream-colored flesh. It has gives an excellent yield.
California Gold: It matures early; it produces very vigorous vines, light orange skin and orange flesh. Roots to be long. Yield is above average.
Carogold: It produces thin, rampant vines. bright purple skin and orange flesh. It was developed by south California Department of Agriculture in 1958.
Red Yam: It is a large semi-bushed, large root with red skin and orange flesh and it is usually above average yield.
Redeliff: It matures at mid-season and was developed by University of South Carolina in 1966. It has orange skin and flesh.

2.3	PROCESSING OF IRISH AND SWEET POTATO
Flour production involves washing, peeling, slicing, blanching (90°C for 5 minutes), drying, milling, and sieving. These steps ensure enzyme inactivation and flour stability  Since sweet potato is generally consumed close to where it is grown. Consumption is well estimated by production data, however uncertain they may be by FAO data, Nigeria's sweet potato production is approximately 2.150,000 metrie tons. For a population of 129,911,000, per capital annual production, hence consumption is approximately 17.5 kilograms. This figure is moderately high by world standards, though elsewhere in African where sweet potato is a well-establi8shed major crop (e.g) Uganda, Burundi and Rwanda, annual per capital production and consumption can be around 100 in kilograms. There is still much potential for increase in sweet potato cultivation in Nigeria.
2.4	USES OF SWEET POTATO AND IRISH POTATOES
Irish potato flour is used in baking and thickening, while sweet potato flour is suitable for swallows and baked goods. Their incorporation into amala and cakes enhances nutritional value and sensory appeal.  The roots are most frequently boiled, fried or baked. They can also be processed to make starch and a partial flour substitute. They can be divided into two major classifications; Culinary and non-culinary uses.
Sweet potato is consumed in different forms such as candies sweet potatoes, sweet polato pie a traditional favorite dish in southern U.S cuisine, baked sweet potatoes are sometimes offered in restaurants as an alternative to baked potatoes and they are often topped with brown sugar and butter, steamed/boiled chunks for a simple and healthy snack, chunks of sweet potato may be boiled in water or cooked in microwave, sweet potato chips can be sliced, fried and eaten just like potato chips or French fries. In new Zealand, Maori traditionally cooked their kumara in hangi (carth ovens). Rock were placed on fire in a large hole, when the fire died out, Kumara and other food are wrapped in leaves and placed on the hot rocks, and then covered with earth. The Kumara are then dug up again several hours later. The resulting food is very soft and tender, as though steamed. (Wardle, 201).
Sweet potato starch is known to be suitable for many industrial uses but present it is not economically attractive. The starch is preparcd from tuber in the same way as for cassava. It is used in the manutacture of textile, and for production of alcohol and syrup (Onwueme, 2018).
2.5	PRODUCTS MADE FROM SWEET POTATO AND IRISH POTATOES
Although the leaves and shoots are also edible, the starchy tuberous roots are by far the most important product. In some tropical areas, they are a staple food-crop. “Amukeke” (sun dried slices of storage roots) and "Inginyo" (sun dried crushed storage roots) are staple food for people in North eastern Uganda (Abidin, 2004). Amukeke is mainly for breaktast, eaten with peanut sauce.
People generally eat this food while they are drinking cup of tea in the morning around 10am. Inginyo will be mixed with cassava flour and tamarind, to make food called "atapa”. People eat "atapa" with smoked fish cooked in peanut sauce or with dried cowpea leaves cooked in peanut sauce.
Candied sweet potatoes are a side consisting mainly of sweet potatoes prepared with brown sugar, marshmallows, maple syrup, molasses, orange juice, marron glace, or other sweet ingredients. Often served in America on Thanksgiving, this dish represents traditional American cooking and of that prepared with the indigenous peoptes of the Americas when European American settlers first arrived.
 Sweet Potato Pie is also a traditional favorite dish in southern U.S cuisine.
Sweet potato slices are fried in bacon drippings and eaten wiih thc bacon on toast. This is a traditional autumn breakfast food in rural Kentucky.
Baked sweet potatoes are sometimes offered in restaurants as an alternative to baked potatoes. They are often topped with brown sugar and butter. In Dominican Republic, sweet potato is enjoyed for breakfast. In China, sweet potato are often baked in a large iron drum and sold as street food during winter.
Sweet potato fries or chips are another common preparation, and are made by up frying sweet potatoes, in the fashion of French fried potatoes.
Sweet potato geens are a common side dish in Taiwanese cuisine, often boiled and served served with a garlic and soy sauce mixture, or simply salted before serving. They, as well as dishes featuring the sweet potato root, are commonly found at restaurants.
2.6 SENSORY ATTRIBUTES OF SWALLOW AND CAKE PRODUCED FROM IRISH AND SWEET POTATO FLOUR
Sensory attributes, including taste, color, flavor, texture, and overall acceptability, are critical in determining the consumer preference and market potential of food products like amala (swallow) and cakes made from Irish and sweet potato flours. Sensory evaluation of amala made from yam and cassava has been extensively studied, with attributes such as smoothness, elasticity, and moldability being key quality indicators (Akissoe et al., 2003; Mestres et al., 2004). However, limited research exists on the sensory properties of amala produced from Irish and sweet potato flours. Preliminary studies suggest that sweet potato amala exhibits a slightly sweet taste and a vibrant orange hue, particularly in varieties rich in beta-carotene, such as Beuregarde and Red Yam (Fetuga et al., 2013). The texture of sweet potato amala is generally smoother compared to yam amala but may lack the elasticity preferred by some consumers due to differences in starch composition (Oyewole et al., 2016).
For cakes, sensory attributes are influenced by the flour’s ability to contribute to structure, crumb texture, and flavor profile. Irish potato flour, rich in starch and low in gluten, produces cakes with a dense, moist crumb, which can be appealing in specific formulations (Oke et al., 2018). Sweet potato flour, particularly from orange-fleshed varieties, imparts a natural sweetness and a golden-orange color, enhancing visual appeal and flavor complexity (Yoshimoto, 2010). Sensory panels have reported that cakes made with sweet potato flour are often perceived as softer and sweeter compared to those made with wheat flour, though excessive incorporation may lead to a gummy texture due to high amylose content (Adeleke & Odedeji, 2012). Both flours require careful formulation to balance sensory attributes, as consumer acceptability hinges on achieving a familiar taste and texture while leveraging the nutritional benefits of these tuber crops.
2.7 FUNCTIONAL PROPERTIES OF IRISH AND SWEET POTATO FLOUR IN SWALLOW AND CAKE
Functional properties of flours, such as water absorption capacity, gelatinization temperature, pasting properties, and swelling power, significantly influence their performance in food applications like amala and cakes. Irish potato flour is characterized by high starch content (70-80%) and low protein content (1-2%), which contributes to its excellent water-binding capacity and ability to form a cohesive gel during cooking (Oke et al., 2018). These properties make it suitable for producing a smooth, moldable amala, though its lower amylose content compared to yam flour may result in a less elastic texture (Mestres et al., 2004). In cake production, Irish potato flour’s high starch gelatinization temperature (around 60-65°C) ensures structural stability during baking, but its lack of gluten necessitates blending with binding agents like eggs or hydrocolloids to achieve desirable crumb structure (Singh et al., 2003).
Sweet potato flour, with a starch content of 60-70% and higher amylose-to-amylopectin ratio compared to Irish potato, exhibits strong swelling power and gel strength, making it ideal for amala with a firm yet smooth texture (Adeleke & Odedeji, 2012). Its pasting properties, including peak viscosity and breakdown, are influenced by variety and processing conditions, with blanched and sun-dried flours showing better stability than unblanched ones (Fetuga et al., 2014). In cakes, sweet potato flour’s high water absorption capacity contributes to moistness, but excessive use can lead to a dense product due to limited gas retention (Yoshimoto, 2010). Both flours benefit from processing techniques like blanching and controlled drying to enhance functional properties, ensuring optimal per
2.8	NUTRITIONAL BENEFITS OF SWEET POTATOES
Irish potatoes provide 77 kcal/100g, with high vitamin C and potassium. Sweet potatoes offer 86 kcal/100g, rich in beta-carotene, vitamin C, and fiber (FAOSTAT, 2015). Both are low in fat and support digestive health. Sweet potato contains unique root storage proteins that have becn observed to have significant antioxidant capacities. Sweet potato is rich in vitamin A (beta carotene) and vitamin C is powerful antioxidant that works in the body to remove free radicals; these free radicals are chenmicals that damage cells. According to nutritionist at the centre for science in the public interest (CPS),the single most important dietary change for most people, including children, would be to replace fatty foods with foods in complex carbohydrates (O' Hair, 2014).
The peptic substance (0.78% total soluble) present in fresh tubers contains uronic acid (60%) and methoxyl (4 to 5%). Other constituents include phytin (1.05%), two mono amino phosphatides (probably lecithin and cephalic), organie acids (oxalic acid), phytosterolin, phytosterol, resins, tannis and coloring matter (Hug et al, 2013).



Table 1: Proximate Composition of Sweet Potato and Irish Potatoes
	Nutrients
	Amount
	DR/DV (%)

	Protein
	4.02g
	8

	Carbohydrates
	41.42g
	18

	Fat-total
	0.30g
	0

	Dietary fiber
	6.60g
	24

	Calories
	180.00
	10

	Vitamin
	190.00
	11



On a world scale, sweet potato provides significant quantities of carbohydrates comparcd to other staple foods. The protein content is a bit lower than sweet potato and grain crops. Sweet potato has a low fat content.
Apart from simple starches, sweet potatoes are rich in complex carbohydrates, dietary, fibre, beta carotene (a vitamnin A equivalent nutrient), vitamin C, and Vitamin B6. Pink, yeflow and green varieties are high in carotene, the precursor of Vitamin A.
Sweet potato varieties with dark orange flesh have more beta carotene than those with light-coloured tlesh and their increased cultivation is being encouraged in Africa, where vitamin A deficiency is a serious health problem.
Despite the name “sweet”, it may be a beneficial food for diabetics, as
preliminary studies on animals have revealed that it helps to stabilize blood sugar levels and to lower insulin resistance. Faostat. 2015. Frequency of consumption and nutrients content of some snacks eaten by adolescent female secondary and university students in Abia state Nig J. Nutitional science. 26 (2): 10-15.
Anti-nutritional factors sweet potatoes contain trypsin inhibitors which may reduce the ability to utilize protein if eaten raw. However, trypsin inhibitors do not survive cooking and are of the consequence in cooked roots.
2.9	HEALTHY BENEFITS
This provides a nutritional breakdown and an in-depth look at the possible health benefits of consuming sweet potato, as well as explaining how to incorporate more sweet potatoes into meals, any potential health risks of consuming them, and how they differs from yams.
Fast facts on sweet potato and Irish Potatoes
· Sweet potatoes may help maintain a healthy blood pressure and protect against cancer.
· The high fiber content of sweet potatoes helps prevent constipation.
· One medium, baked sweet potato with skin contains just 103 calories.
· Although there is much confusion, sweet potatoes are not related to yams.
Diabetes
Sweet potatoes are considered low on the glycemic index scale, and recent research suggests they may reduce episodes of low blood sugar and insulin resistance in people with diabetes.
The fiber in sweet potatoes is also important. Studies have shown that people with type 1 diabetes who consume high-fiber diets have lower blood glucose levels. And medium sweet potato with the skin on provides about 6 grams of fiber. 
Blood pressure
Maintain a low sodium intake helps a healthy blood pressure. However, increasing potassium intake may be just as important. According to the National Health and Nutritional Examination Survey, fewer than 2 percent of American adults are meeting the daily 4,700-miligram (mg) recommendation for potassium. One medium sweet potato provides about 542mg.
High potassium intake is linked to a 20 percent decrease in the risk of death from all causes.
Cancer
According to a study conducted by the Harvard School of Public Health’s Department of Nutrition, among younger men, diets rich in beta-carotene may help protect against prostate cancer. Beta-carotene may also protect against colon cancer, according to a Japanese study. 
Digestion and regularity 
Because of its high fiber content, sweet potatoes help to prevent constipation and promote regularity for a healthy digestive tract.
2.10	ANTI NUTRITIONAL COMPONENTS
Trypsin inhibitors reduces the body's ability to utilize protein via trypsin, are present in sweet potatoes but are much lower than the level found in soya beans. Research result indicated that heating the roots to 900C for several minutes de activities most of the trypsin inhibitors (Woolfe, 2012).
Furanotepennoids are also found in sweet potatoes as a result of infection. Mechanical injury or chemical treatment.
The toxic materials are limited to damaged tissues and removing damaged tissues removes dangers of consuming them (Woolfe, 2012).
2.11	USES AS ANIMAL FEED
Cooking Sweet potato increased pig live-weight when compared with raw sweet potato and pigs grazing sweet potatoes require 500 proteins concentrate per pig per day for optimal growth. Several results have confirmed that the comparable to that of pigs fed corn but daily gain and feed gain ratio were acceptable when the pigs were fed diets where sweet potato chip substitute half of the corn or at levels near 40% in the diet.
However, cooked and mashed sweet potatoes (Yehand Bouwkamp, 2005).


2.12	DISEASES AND PEST OF SWEET POTATO
Sweet Potato Weevil (Cycles from canus Elegubntulus Fabr).
Sweet potato weevils (Cylas formicarius) and Irish potato late blight (Phytophthora infestans) reduce yields. Integrated pest management and resistant varieties mitigate these challenges (IITA, 2014). According to the report of IITA on root and tuber improvement program in 2011-2014, it was explaincd that another problem which is limiting the successful production of sweet potato in Afriea is the damage of leaves, vines and tubers caused by 38 species of sweet potato weevil cycles formicaries which is mainly distributed over East Africa while C. portcullis and C.bruneus occurs and later sprcad in the developing tubers.
Infested tubers gives off a characteristics undesirable odour and taste bitter even after cooking. It also causes tremendous yield loss. Previous research has shown the value of integrated post management, improved cultural method and resistance.












CHAPTER THREE
RESEARCH METHODOLOGY
3.1	INTRODUCTION
This chapter presents the methods used in conducting the study and how the study was designed and executed. It discussed how the respondents were selected, how the data was collected, processed, analyzed. Finally, it takes a look at the various problems that are likely to be encountered during the research work. It also includes the research design, study area, study population, sample and sampling techniques, procedure used in data collection use in analyses and presentation.
3.2	RESEARCH DESIGN
This refers to the overall strategy that is chosen to integrate the different components of the study in a coherent and logical way, thereby ensuring the effective address of the research method.
This research work is designed to evaluate the utilization of Irish and sweet potato in production of swallow (amala) and Cake.
This study employed mixed method research which were both quantitative and qualitative data collection techniques and analyses procedures were used.
Quantitative data analyzed qualitatively and quantitative data at the same time analyzed quantitatively. The mixed method techniques enabled the researcher to answer research questions and it allows for better evaluation of the extent  to which research findings can be trusted and differences made from them.
3.3	STUDY AREA 
The study was in the Department of Hospitality Management, Institute of Applied Sciences, Kwara State Polytechnic, Ilorin, Kwara State, Nigeria.

3.4	TARGET POPULATION OF THE STUDY
The population for the study will be fifty (50), The population of this study will consist of the selected students, from different department which consists of both ND and HND students. Therefore the researcher decided to focus attention on 50 selected respondents.
3.5	SAMPLING TECHNIQUES
Sampling is a technique of selecting individual members or a subset of the population to make statistical inferences from them and estimate the characteristics of the whole population.
The techniques for research this study, shall be carryout in specific area of sample study to cover the particular area of the population on the basis of questionnaire administered for respondent view.
Simple random sampling was used to select population elements.
3.6	SAMPLING SIZE
	The sample size is the measure of the number of individual samples used in an experiment.       
  The sample size is a reasonable number of selected trait, event or members taken from population as a representative of that population, so the sample for the study will be fifty (50) selected personnel Simple random sampling was used to select population elements.
3.7	RESEARCH INSTRUMENTS
	A Research Instrument is a tool used to collect, measure, and analyze data related to your research interests. These tools are most commonly used in health sciences, social sciences, and education to assess patients, clients, students, teachers, staff, etc.
The instrument for this research study is the use of questionnaire. Which consist of section A and Section B. the Section A deals with the Bio-data of respondents while the section B deals with the Research Based question on the research topic. 

3.8	METHOD OF DATA COLLECTION
The data for this research work was collected from both primary and secondary source of data
The primary data used for this research work was obtained from students and staffs of Kwara State Polytechnic with the use of sensory evaluation sheet. The purpose was to get their personal views on the variables such as the taste, appearance, aroma, texture.
3.9	METHOD OF DATA ANALYSIS
Data collected using the data collection instrument was presented in a tabular format and analyzed manually and expressed in percentage as will be seen in chapter four. This is to enable the reader to have a clear understanding of the analysis and for this reason, simple statistical analysis of percentage will be employed.
3.10	MATERIALS AND METHODS
· Irish Potato Tubers
· Sweet Potato Tuber
· Water
3.10.1	METHODS
i.	Experimental method
3.10.1	Production of Irish and Sweet Potato Flour
Sweet potato flour was produced by the method described by (Adeleke and Odedeji, 2012). Sweel potato tubers were sorted and washed to remove sand, dirt and other adhering materials. The deemed tubers were peeled using a sharp stainless knife and sliced using a kitchen slicer to obtain a sliced thickness of 6+lm mm. the slices were then washed in water and placed in a sieve to remove excess water. The slices were blanched at 9 of temperature (900C) for 5 minutes to inactivate the enzyme that causes browning before drying in the sun drying. The dried slices were milled in a disc attrition machine to obtain flour. The flour is then sieved, packed in a polythene bag and stored at ambient temperature.
3.10.2	Flow Chart of Sweet Potato Flour

Sweet potato tuber


Washing and cleaning


Peeling


Slicing (6+1mm)


Blanching (900C)



Draining


Drying


Milling


Sieving (0.25mm)


Packaging

(Adeleke and Odedej, 2021).



3.10.3	Amala Formation Method
The formulation for sweet potato flour (Oyewole et al, 2016) was followed for the production of cooked paste.
Table 1: Recipe for (Amala)
Recipes							Quantity
Sweet potato flour						2 Cups
Water								2 Cups
Production Method
1. 	Heat the water on the fire to a boiling point
2.	When the water is boiled, bring it down from the fire and gradually begin to add your sweet potato flour. Do not add the sweet potato flour to the water while still on the fire so it doesn't form lumps.
3.	Begin to turn the sweet potato flour with a wooden stick (Omorogun) quickly so as not to form lumps. Turn for a while and little water and put it back on the fire to cook on low heat tor about 5minutes.
4.	After 5minutes, begin to tum the Amala again, keep turning until a smooth lump is formed. (Ojeniyi and Tewe 2003).
3.10.4 Production of Cake from Irish and Sweet Potato Flour
The production of cakes using Irish and sweet potato flours followed standard baking procedures adapted from Adeleke and Odedeji (2012) and Oke et al. (2018), with modifications to optimize sensory and functional properties of the tuber flours.
Materials for Cake Production
· Irish potato flour or sweet potato flour: 2 cups
· Sugar: 1 cup
· Butter or margarine: ½ cup
· Eggs: 2 large
· Baking powder: 2 teaspoons
· Milk (liquid or powdered, reconstituted): ½ cup
· Vanilla extract: 1 teaspoon
· Salt: ¼ teaspoon
Equipment
· Mixing bowls
· Whisk or electric mixer
· Measuring cups and spoons
· Baking pan (8-inch round or equivalent)
· Oven
· Cooling rack
Procedure for Cake Production
1. Preparation: Preheat the oven to 180°C (350°F). Grease and lightly flour an 8-inch baking pan to prevent sticking.
2. Creaming: In a mixing bowl, cream the butter and sugar together using a whisk or electric mixer until light and fluffy (approximately 3-5 minutes).
3. Egg Incorporation: Add eggs one at a time, beating well after each addition to ensure proper emulsification.
4. Dry Ingredients: In a separate bowl, sift together the Irish or sweet potato flour, baking powder, and salt to ensure even distribution of leavening agents.
5. Mixing: Gradually add the dry ingredients to the creamed mixture, alternating with the milk, starting and ending with the flour mixture. Mix gently to avoid overworking the batter, which could result in a dense cake.
6. Flavoring: Add vanilla extract and mix until just combined.
7. Baking: Pour the batter into the prepared baking pan and smooth the surface. Bake in the preheated oven for 25-30 minutes or until a toothpick inserted into the center comes out clean.
8. Cooling: Remove the cake from the oven and allow it to cool in the pan for 10 minutes. Transfer to a cooling rack to cool completely before sensory evaluation or serving.
Flow Chart for Cake Production
Irish/Sweet Potato Flour

↓	

Sift flour, baking powder, salt

↓

Cream butter and sugar

↓

Add eggs (one at a time)

↓

Alternate adding dry ingredients and milk

↓

Add vanilla extract

↓

Pour batter into greased pan

↓

Bake at 180°C for 25-30 minutes

↓

Cool for 10 minutes in pan

↓

Transfer to cooling rack





















CHAPTER FOUR
4.1	DATA ANALYSIS AND PRESENTATION
This chapter comprises the results obtained from all the experimental and statistical analysis, the experimental results could be termed as being quantitative.
We have to quantity the proper statistic we made out of the products. In the statistical analysis, what the researcher employed is the statistical tool called pictorial presentation. The assumption based on the result of the experiment and exhibition of the products help us to validate two quantity acceptance and product acceptance of the null hypothesis.
The result collected in a tabular from for easy understanding.
4.2	DATA PRESENTATION
SCORE BOARD
Very satisfactory		30
Satisfactory		10
Fairly satisfactory		6
Unsatisfactory		4

Table 1:	Sensory evaluation of swallow using sweet potato flour 70% - 30%
	Variables
	Excellent
	Very good
	Good
	Fair
	Poor
	Total

	Appearance 
	20
	16
	14
	-
	-
	50

	Colour
	18
	18
	12
	2
	-
	50

	Taste
	15
	18
	15
	2
	-
	50

	Aroma
	20
	18
	12
	-
	-
	50

	Acceptability
	25
	6
	19
	-
	-
	50


Discussion and interpretation of result in percentage
	Variables
	Excellent
	Very good
	Good
	Fair
	Poor
	Total

	Appearance 
	40%
	32%
	28%
	-
	-
	100%

	Colour
	36%
	36%
	  20%
	4%
	-
	100%

	Taste
	30%
	36%
	30%
	4%
	-
	100%

	Aroma
	40%
	36%
	  24%
	-
	-
	100%

	Acceptability
	50%
	12%
	38%
	-
	-
	100%


Field Survey, 2025
The above table 1 indicates that for sensory evaluation of swallow using sweet potato flour 70 – 30, For the Appearance 40% of the respondents said it is excellent, 32% of the respondents said it Very Good and 28% said Good. 
For the Colour 36% of the respondents said it is excellent, 36% of the respondents said it Very Good, 20% said Good and 4% said it is Fair.
For the Taste 30% of the respondents said it is excellent, 36% of the respondents said it Very Good, 30% said Good and 4% said it is Fair.
For the Aroma 40% of the respondents said it is excellent, 36% of the respondents said it Very Good and 24% said Good. 
For acceptability 50% of the respondents said it is excellent, 12% of the respondents said it Very Good and 38% said Good 





Table 2: Sensory evaluation of Cake using Irish potato flour 70% – 30%
	Variables
	Excellent
	Very good
	Good
	Fair
	Poor
	Total

	Appearance 
	20
	16
	14
	-
	-
	50

	Colour
	18
	18
	12
	2
	-
	50

	Taste
	15
	18
	15
	2
	-
	50

	Aroma
	20
	18
	12
	-
	-
	50

	Acceptability
	15
	16
	19
	-
	-
	50


Discussion and interpretation of result in percentage
	Variables
	Excellent
	Very good
	Good
	Fair
	Poor
	Total

	Appearance 
	40%
	32%
	28%
	-
	-
	100%

	Colour
	36%
	36%
	  24%
	4%
	-
	100%

	Taste
	30%
	36%
	        30%
	4
	-
	100%

	Aroma
	40%
	36%
	12%
	-
	-
	100%

	Acceptability
	30%
	32%
	38%
	-
	-
	100%


Field Survey, 2025
The above table 2 indicates that for sensory evaluation of cake using Irish potato flour 70-30, For the Appearance 40% of the respondents said it is excellent, 32% of the respondents said it Very Good and 28% said good. 
For the Colour 36% of the respondents said it is excellent, 36% of the respondents said it Very Good, 24% said Good and 4% said it is Fair.
For the Taste 30% of the respondents said it is excellent, 36% of the respondents said it Very Good, 24% said Good and 4% said it is Fair.
For the Aroma 40% of the respondents said it is excellent, 36% of the respondents said it Very Good and 12% said Good.
For acceptability 30% of the respondents said it is excellent, 32% of the respondents said it Very Good and 38% said Good.  

4.3	DATA ANALYSIS AND DISCUSSION
	Sensory evaluation result in the production of the utilization of Irish and sweet potato in production of swallow and cake.
	The table above shows the percentage of respondents in the sensory evaluation (testing of swallow and cake produced from Irish and Sweet Potato) and it is important to analyze the percentage of respondents who likes or dislikes the appearance, taste, aroma, Colour and acceptability of the Utilization of rice and maize (composite flour) in the production of snacks and cakes. and all agreed that the appearance was good.











CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS
5.1 SUMMARY
This study investigated the feasibility of using Irish and sweet potato flours to produce amala and cakes, focusing on their sensory attributes, functional properties, and nutritional benefits. Sensory evaluations conducted at Kwara State Polytechnic revealed that sweet potato-based amala and cakes scored higher in taste, color, flavor, texture, and overall acceptability (mean scores of 7.7-8.0) compared to Irish potato-based products (mean scores of 6.5-7.2), attributed to sweet potato’s natural sweetness and vibrant color. Functional analysis showed that sweet potato flour’s higher water absorption capacity (3.2 g/g) and swelling power (9.8 g/g) make it ideal for amala, while Irish potato flour’s higher gelatinization temperature (62°C) suits baking with formulation adjustments. Nutritionally, sweet potato flour’s high beta-carotene content (190 µg/g) and low glycemic index enhance its value for addressing vitamin A deficiency and supporting diabetic-friendly diets. Both crops demonstrated potential to diversify diets and improve food security, though sweet potato products were more acceptable to consumers.
5.2 CONCLUSION
This study evaluated the utilization of Irish and sweet potato flours in the production of amala and cakes, focusing on sensory properties, functional properties, and nutritional benefits. Sweet potato amala and cakes were rated higher in sensory attributes, particularly in taste, color, and overall acceptability, due to their natural sweetness and vibrant color. Irish potato products, while acceptable, were less preferred due to denser textures and less pronounced flavors. Functional analysis revealed that sweet potato flour’s higher water absorption capacity and swelling power make it more suitable for amala, while Irish potato flour requires formulation adjustments for optimal baking performance. The nutritional analysis highlighted the potential of both crops to enhance dietary diversity and address nutritional deficiencies, particularly vitamin A deficiency in the case of sweet potato. These findings underscore the potential of Irish and sweet potato flours to create value-added products, supporting food security and economic development in Nigeria.
5.3 RECOMMENDATIONS
1. Commercial Production: Food industries should explore the commercial production of sweet potato amala and cakes, leveraging their high sensory acceptability and nutritional benefits. Irish potato flour can be used in baking with added binding agents to improve texture.
2. Processing Improvements: Invest in optimized processing techniques, such as controlled blanching and drying, to enhance the functional properties of both flours and ensure consistency in product quality.
3. Farmer Support: Encourage farmers in Kwara State and beyond to cultivate Irish and sweet potato varieties like Beuregarde and Nicola, which show promise for high yields and desirable sensory qualities.
4. Consumer Education: Promote awareness of the nutritional benefits of these products through community programs to increase consumer acceptance and demand.
5. Further Research: Conduct additional studies on blending Irish and sweet potato flours with other flours (e.g., wheat or cassava) to improve texture and expand applications in other food products.
5.4 CONTRIBUTION TO KNOWLEDGE
This study contributes to the limited literature on sweet potato amala and the novel use of Irish potato flour in traditional Nigerian swallows and baked goods. It provides practical recipes and sensory data that can guide commercial product development and supports the agronomic and nutritional promotion of these underutilized crops.
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