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[bookmark: _Toc144977679]Abstract
This research project focused on the production of sweet potato jam, employing an experimental research design to optimize the production process, assess quality attributes, and evaluate sensory acceptability. Fresh sweet potatoes were processed with sweetening and gelling agents, alongside flavorings, to create the jam. Quantitative data encompassing pH levels, sugar content, and sensory evaluation ratings were collected and statistically analyzed, while qualitative insights from consumer feedback during sensory evaluation sessions and focus group discussions were thematically examined. Findings highlighted optimized production techniques and quality attribute determinants, as well as identified potential markets and consumer trends, emphasizing sweet potato jam's marketability and its role in promoting sustainable agriculture and healthier food choices. This study offers a comprehensive understanding of sweet potato jam production, from ingredients and methods to quality and market potential, laying a solid foundation for future exploration in the realm of value-added sweet potato products. 
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[bookmark: _Toc144977683]1.1 Background to the study 
Sweet potato (Ipomoea batatas) is a dicotyledonous plant which belongs to the family of Convolvulacea (Pushpalatha, et al., 2017). Grown as a starchy food crop throughout the tropical, subtropical and frost-free temperate climate zones in the world (Cartabiano et al., 2020). It is among the world’s most important versatile and underutilized food crop grown generally for its storage roots (Pushpalatha, E., 2017). It is a minor root crop in tropical Africa and despite its industrial potentials as indicated by its growth in terms of production. Among the root and tuber crops, it is the only one that had a positive per capita annual rate of increase in production in SubSaharan Africa. 
It has been a life saver for centuries in many tropical, sub-tropical and warmer temperate areas of the world, warding off famine in times of both climatic disaster and war. produces storage roots rich in carbohydrates and β-carotene, a precursor of vitamin A, and its leaves are rich in proteins. The roots also contain vitamins C, B complex, and E as well as potassium, calcium, and iron. Purple-fleshed ones contain antioxidants such as anthocyanins. 
In world crop statistics, the sweet potato is ranked seventh, just after cassava, with an annual production around 9 Mt and a cultivated area of 110 Mha (Badu, et al, 2017). Sweet potato originated in the Central or South American low lands. Some remains were also found in the Casma valley of Peru as far back as 2000 B.C. Today, it is cultivated in more than a 100 countries in the world. Sweet potato is cultivated extensively for its nutritious and health-promoting values (Badu, et al, 2017) and also plays an important role in food security. The production reached over 100 million tons in 2014 (Badu, et al, 2017) . Sweet potato is ranked one of the most important food crop after rice, wheat, potato, maize, and cassava.
The total production in Nigeria is about 1338 thousand tons and area is 110.63 thousands hectare. In West Bengal the area under sweet potato cultivation is 22.85 thousands hectare and production of sweet potato is about 442.28 thousand tons. It grows under many ecological conditions. It is a low input crop and it is used as a vegetable, dessert, source of starch and it is eaten as a substitute for yam due to its lower cost of production. Sweet potato is comparatively a nutritional heavy weight; rich in complex carbohydrates, vitamins C and E, and also contains good quantities of vitamins A and B, calcium and iron. India has a long history of cultivation of sweet potato (Ipomoea batatas) which is one such crop rich in β-carotene, a precursor of vitamin A. Sweet potato has been reported to contain both organic and mineral nutrients including vitamins A and C, zinc, potassium, sodium, manganese, calcium and magnesium. 
Jam is defined as a semisolid food made from not less than 45% (by weight) fruit and 55% (by weight) sugar (Mumtaz, et al, 2019). This substrate is concentrated to 65% or above soluble solids. Flavoring and coloring agents may be added. Pectin and acid may be added to overcome the deficiencies that occur in the fruit itself. Sweet potato contains water-soluble pectin, which enables its use in making jams and jellies. 
[bookmark: _Toc144977684]1.2. Statement of the Problem
Sweet potato is a highly nutritious and versatile crop with great potential for various value-added products, including sweet potato jam. Despite its nutritional benefits and growing popularity among consumers, there is limited research and information available on the optimized production techniques and quality attributes of sweet potato jam. Therefore, the main problem addressed in this project is the lack of comprehensive knowledge and data regarding the production of sweet potato jam, which hinders its full potential in the market and restricts its contribution to the food industry.
1.3 	OBJECTIVES OF THE STUDY 
The general objective of this study is to utilize sweet potato in production of jam
1. To produce jam form sweet potato’s and find out the health benefits of sweet potato jam
2. To evaluate the sensory attributes of sweet potato jam through the response from the respondent 
3. To identify the nutritional value of sweet potato 
1.5	RESEARCH QUESTIONS 
1) What is the method of producing jam using sweet potato 
2) what are the sensory attributes of sweet potato jam? 
3) what are the nutritive value of sweet potato jam
1.6 	SIGNIFICANT OF THE STUDY 
The production of sweet potato jam can provide a valve added product that can increase the utilization of this crop . This study can contribute to the development of a process for producing high quality sweet potato jam, which can increase the economic benefits of sweet potato cultivation . The finding of this study can also be used as a reference for further research on the production of future research on the production of other value added sweet potato products
[bookmark: _Toc144977688]1.6. Justification 
The production of sweet potato jam is a relevant and valuable subject of study for several reasons. This project is justified by the following aspects:
1. Nutritional Value and Health Benefits: Sweet potatoes are known for their exceptional nutritional value, being rich in essential vitamins, minerals, and dietary fiber. Sweet potato jam can serve as an alternative to traditional fruit jams, providing consumers with a healthier and more nutritious option. This project aims to explore the potential of sweet potato jam as a nutritious food product, contributing to healthier food choices for consumers.
2. Value-Added Product: Sweet potato jam adds value to the sweet potato crop by utilizing surplus or lower-grade produce that may not meet the market's aesthetic standards. By converting these sweet potatoes into a processed product like jam, farmers can potentially increase their income and reduce post-harvest losses.
3. Market Diversification: The production of sweet potato jam offers a unique opportunity to diversify the market for sweet potato-based products. As consumer preferences shift towards healthier and more natural alternatives, sweet potato jam has the potential to capture a niche market and appeal to health-conscious consumers.
4. Sustainability and Food Security: Sweet potatoes are relatively resilient and adaptable crops, making them an excellent option for promoting food security, especially in regions prone to climate variability. By exploring value-added products like sweet potato jam, this project contributes to sustainable agriculture and food security.
5. Economic Impact: Sweet potato jam production can have positive economic impacts, especially for rural communities that depend on sweet potato cultivation. This project aims to identify cost-effective production techniques and potential marketing opportunities, leading to income generation and improved livelihoods.
6. Research Gap: The limited research and available data on sweet potato jam production highlight a significant research gap in this area. This project aims to bridge this gap by providing comprehensive insights into the production process, quality attributes, and market potential of sweet potato jam.
7. Industry Potential: As the demand for natural and healthy food products continues to grow, sweet potato jam presents a unique opportunity for the food processing industry. This project's findings can guide food manufacturers in incorporating sweet potato-based products into their product lines, expanding the market for sweet potato-derived goods.
8. Academic Contribution: This project contributes to the academic community by adding to the body of knowledge on sweet potato processing and value-added product development. It can serve as a foundation for future research and studies related to sweet potato utilization and food product innovation.
[bookmark: _Toc144977689]1.7. Limitation of the Study
This research focuses on the production of sweet potato jam, aiming to explore its optimized production techniques, quality attributes, and market potential. The study encompasses various stages of the jam-making process, including cleaning, peeling, cooking, sweetening, gelling, and packaging. Sensory evaluations will be conducted to assess the jam's color, taste, aroma, and texture, providing valuable insights into consumer preferences.
While the project acknowledges the time and resource constraints, it will offer a foundational understanding of potential market opportunities and consumer trends for sweet potato jam. The research will be conducted on a laboratory or small-scale level, with consideration given to regional variations in sweet potato varieties and ingredients. Although external factors beyond the project's scope may influence the jam's production and market potential, the project's findings will contribute significantly to promoting healthier food choices and sustainable agriculture while serving as a basis for further exploration in the field of sweet potato-based product development.
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The process consists of cooking a mixture of 20.7% sweet potato, 45% sugar.34% water, and 0.3% citric acid until solids content of 68° Brix was reached (Sur et al., 2020). Due to high starch content of sweet potato, compared to fruits, the jam has a slightly different consistency (Sur et al., 2020), Saranraj et al, (2019) have reported the abundance of nutrients in sweet potato. Sensory evaluation of fruit flavored sweet potato jam scored high for taste, but gelling consistency was slightly softer than fruit jam due to the high content of starch in the roots. The high carotene content of orange fleshed variety Kamala Sundari of sweet potato is utilized to develop naturally colored jam in Bangladesh (Dev et al, 2017). 
According to Dev et al, (2017) sweet potato jam containing sweet potato 39.4%, sugar 43.3% and fruit pulp of banana and apple 10% was most acceptable by the laboratory taste panel and the orange fleshed type produced an orange product rich in vitamin A. Jam is prepared from sweet potato pulp (1.0kg), sugar (01.00kg), citric acid 1% and pectin (0.5%) or alternatively using sugar cane or date molasses instead of sugar. Sweet potato pulp is mixed with fruit pulp like mango, banana or apple for making jams in India, which will also help to mask the typical sweet potato flavor (Sur et al., 2020). 
The prepared sweet potato jam was rich in calcium (90.0mg/g), magnesium (75mg/g), zinc (32mg/g), beta carotene (132 I.U.) and sugar (32.25%). Sur et al., (2020) showed that total soluble solid, ascorbic acids and organoleptic rating of karonda jam decreased consciously during storage (120 days) respectively of jam. Browning and acidity content from pink karonda was more acceptable as compared to jam prepared from green karonda. Pinandoyo and Masnar. (2020) revealed that during storage of the jam, the total soluble solids and total sugars increased up to three months. Throughout the storage period of six months, the reducing sugars and browning increased, whereas, acidity and non-reducing sugars showed a decreased trend. Shakir et al., (2014) reported that comparative study was carried out on mixed fruit jam or (apple + pear) pulp, incorporated within the ratios 50:50 (T1), 60:40 (T2), 40:60 (T3). 100% apple (T4) and 100% pear (T5). All the jam samples were stored in sterilized glass jars and evaluated physic chemically for ascorbic acid, acidity, and pH, total soluble solids. Reducing sugars and non-reducing sugars for an interval of 15 days during 3 months storage period. All the samples were significantly different at (P < 0.05) during storage. 
As stated earlier, Sweet potato (Ipomoea batatas) is a root vegetable that is rich in nutrients and is widely grown in many countries. It is known for its high carbohydrate content, low glycemic index, and good source of dietary fiber, vitamins, and minerals. The production of sweet potato jam can provide a value-added product that can increase the utilization of this crop.
[bookmark: _Toc144977692]2.1. Nutritional value of sweet potatoes
Sweet potatoes (Ipomoea batatas) are a highly nutritious and versatile root vegetable, renowned for their vibrant orange flesh and sweet flavor. They belong to the Convolvulaceae family and are cultivated worldwide, making them an essential staple in many cuisines (Alam, 2021). Sweet potatoes are not only delicious but also offer a wealth of essential nutrients that contribute to overall health and well-being.
Macronutrients
Sweet potatoes are indeed a fantastic source of complex carbohydrates, which are an essential component of a balanced diet. The 20 grams of carbohydrates in a 100-gram serving of cooked sweet potatoes provide the body with a steady and sustained release of energy. This is particularly beneficial for individuals engaged in physical activities, as it helps maintain energy levels throughout the day. The carbohydrates in sweet potatoes primarily come in the form of starch, which is a complex carbohydrate made up of long chains of glucose molecules. Complex carbohydrates take longer to break down and digest compared to simple sugars, contributing to a more gradual increase in blood sugar levels, which is advantageous for individuals with diabetes or those aiming to manage their blood sugar levels (Yenumula and Thilakavathy, 2018).
Additionally, sweet potatoes contain dietary fiber, which plays a crucial role in supporting digestive health. Fiber helps regulate bowel movements, prevents constipation, and supports a healthy gut environment. Furthermore, dietary fiber aids in maintaining healthy cholesterol levels by binding to cholesterol in the digestive tract and reducing its absorption, contributing to improved heart health (Alam, 2021).
Apart from promoting digestive health, the presence of dietary fiber in sweet potatoes also contributes to a feeling of fullness and satiety. This can be particularly helpful for individuals trying to manage their weight by controlling their appetite and preventing overeating (Mashitoa et al., 2023).
Including sweet potatoes in your diet can be an excellent way to enjoy a delicious and nutrient-rich food that provides sustained energy and various health benefits.
Vitamins
Sweet potatoes are rich in various essential vitamins. Notably, they are an exceptional source of vitamin A, particularly in the form of beta-carotene. Beta-carotene is a potent antioxidant that supports vision health, boosts the immune system, and promotes skin health. Additionally, sweet potatoes contain significant amounts of vitamin C, an antioxidant that strengthens the immune system and aids collagen production (Reddy and Reddy, 2015).
Vitamin A (Beta-carotene): According to Laryea, et al, (2019), sweet potatoes are renowned for their exceptional content of vitamin A, predominantly in the form of beta-carotene. Beta-carotene is a type of carotenoid, which is a group of pigments responsible for the orange color of sweet potatoes. In the body, beta-carotene is converted into vitamin A, an essential nutrient with numerous health benefits. Vitamin A is crucial for maintaining healthy vision, particularly in low-light conditions, and it contributes to the overall health of the eyes. Furthermore, vitamin A is essential for supporting the immune system, helping the body fend off infections and diseases. Additionally, this vitamin promotes skin health by assisting in cell growth and maintaining the integrity of skin tissues (Reddy and Reddy, 2015).
2. Vitamin C: Sweet potatoes are also a significant source of vitamin C, another powerful antioxidant. Vitamin C plays a crucial role in supporting the immune system, enhancing the body's ability to fight infections and illnesses. As an antioxidant, it neutralizes harmful free radicals, protecting cells from oxidative damage and reducing the risk of chronic diseases (Reddy and Reddy, 2015).
Moreover, vitamin C is essential for the production of collagen, a protein that supports the structure of various tissues in the body, including skin, bones, and blood vessels. Collagen is vital for wound healing and maintaining healthy skin elasticity. Incorporating sweet potatoes into your diet can help ensure adequate intake of these essential vitamins, supporting overall health, immune function, and promoting healthy vision and skin (Mashitoa et al., 2023).
Minerals
Sweet potatoes are a valuable source of essential minerals. They contain potassium, which supports heart health and helps maintain proper blood pressure levels. Moreover, sweet potatoes are a good source of manganese, an essential trace mineral that contributes to bone health and antioxidant defenses.
1. Potassium: Sweet potatoes are a noteworthy source of potassium, an essential mineral that plays a vital role in maintaining heart health and proper blood pressure levels. Potassium works in conjunction with sodium to regulate fluid balance within cells and tissues, thus helping to control blood pressure. Adequate potassium intake is associated with a reduced risk of hypertension (high blood pressure), which is a significant risk factor for cardiovascular diseases (Mashitoa et al., 2023).
Moreover, potassium supports nerve function, muscle contractions, and helps maintain normal heart rhythm. A diet rich in potassium, such as that which includes sweet potatoes, can contribute to overall heart health and reduce the risk of cardiovascular issues (Yenumula and Thilakavathy, 2018).
2. Manganese: Manganese is another essential trace mineral found in sweet potatoes. It is involved in several enzymatic reactions in the body and contributes to various physiological processes. Manganese plays a key role in supporting bone health by assisting in the formation and maintenance of strong bones (Yenumula and Thilakavathy, 2018).
Additionally, manganese is a component of several antioxidant enzymes, such as superoxide dismutase, which helps protect cells from oxidative stress. Antioxidant defenses are essential in neutralizing free radicals that can cause cellular damage, thus reducing the risk of chronic diseases and supporting overall health Mashitoa et al., (2023).
Other Nutrients
Sweet potatoes contain several other beneficial nutrients. These include small amounts of vitamin E, vitamin K, and various B vitamins, which play crucial roles in various metabolic processes in the body according to Mashitoa et al., 2023).
1. Vitamin E: Sweet potatoes provide small amounts of vitamin E, which is a fat-soluble antioxidant. Vitamin E helps protect cell membranes from oxidative damage caused by free radicals. By neutralizing these free radicals, vitamin E contributes to reducing the risk of chronic diseases and supports the immune system. Additionally, vitamin E plays a role in maintaining healthy skin and eyes.
2. Vitamin K: Sweet potatoes also contain vitamin K, another fat-soluble vitamin. Vitamin K is essential for blood clotting, as it plays a key role in the synthesis of certain proteins involved in coagulation. Adequate vitamin K intake is important for maintaining proper blood clotting and bone health.
3. B Vitamins: Sweet potatoes are a source of various B vitamins, each with its specific roles in metabolism. These include:
· Vitamin B1 (Thiamin): Assists in converting food into energy and supports nerve function.
· Vitamin B3 (Niacin): Important for energy metabolism and the maintenance of healthy skin.
· Vitamin B5 (Pantothenic Acid): Participates in the production of energy and the synthesis of various compounds in the body.
· Vitamin B6 (Pyridoxine): Involved in amino acid metabolism and supports brain function.
The combination of these B vitamins in sweet potatoes aids in energy production, nerve function, and overall metabolism, supporting the body's vital processes.
Antioxidants
The vibrant orange color of sweet potatoes is a visible indication of the presence of powerful antioxidants, primarily in the form of beta-carotene and other carotenoids. Antioxidants are essential compounds that play a crucial role in protecting the body from oxidative stress, which is caused by an imbalance between free radicals and the body's ability to neutralize them. Here's how antioxidants in sweet potatoes, such as beta-carotene and other carotenoids, benefit our health according to Laurie, et al, (2022):
1. Beta-carotene: Beta-carotene is a type of provitamin A carotenoid, which means it can be converted into vitamin A in the body as needed. As an antioxidant, beta-carotene helps neutralize free radicals, which are unstable molecules that can cause damage to cells, DNA, and other important cellular structures. By reducing oxidative stress, beta-carotene supports overall health and may help reduce the risk of chronic diseases, such as heart disease and certain types of cancer.
2. Other Carotenoids: In addition to beta-carotene, sweet potatoes also contain other carotenoids, such as alpha-carotene and lycopene. These carotenoids also act as antioxidants, contributing to the overall antioxidant capacity of sweet potatoes. Each carotenoid offers unique health benefits, and their combined effects support the body's defense against oxidative damage.
Most of the dry matter in sweet potatoes consists of carbohydrates, primarily starch and sugars and to a lesser extent pectins, cellulose, and hemicellulose. Dietary fiber in sweet potatoe roots range from 2 to 4% of fresh weight. Residues from sweet potato starch and juice processing of commercial varieties are good sources of dietary fiber, 16–36% of dry weight (Laurie, et al, 2022). Starch comprises 60–70% of the total dry matter, but the values vary for different types of cultivars. As with other starches, sweet potato starch granules are made up of amylose (20%) and amylopectin and pasting temperatures are usually in a range of 60–76°C (Mashitoa et al., 2023). A special sweet- potato cultivar in Japan named Quick Sweet has starch gelatinization temperature of < 50°C and short cooking time. Short amylopectin chain length and cracking on the hilum of starch granules contribute to the lower pasting temperature of the Quick Sweet cultivar. Much variability in sugars exists between sweet potato types. Mashitoa et al., (2023) found total sugars to vary from 5.6% in a Filipino cultivar to 38% in a Louisiana cultivar on a dry weight basis (db). Sucrose, glucose, and fructose make up the majority of the total sugars in raw sweet- potato roots. During cooking, amylases act on the gelatinized starch resulting in the formation of maltose in cooked sweet potatoes. There is substantial genetic diversity within the sweet potato genotypes collected around the world in term of sugar content and degree of sweetness that contribute to the consumer preferences of processed products. The glycemic indices of cooked sweet potatoes were about 63–66, indicative of moderate glycemic index food (Reddy and Reddy, 2015).
Ash content of sweet potatoes is approximately 3% of the dry weight or between 0.3% and 1.0% of the fresh weight basis (fwb) (Table 35.1). Potassium is the mineral with the greatest concentration in sweet potato, with an average of 396 mg/100 g fwb. Phosphorous, calcium, magnesium, iron, copper, and magnesium are also present in significant amounts (Laryea, et al, 2019).
Sweet potato roots also contain vitamins such as ascorbic acid, thiamin (B1), riboflavin (B2), niacin (B6), pantothenic acid (B5), folic acid, and vitamin E. Bradbury and Singh (1986) reported values between 9.5 and 25.0 mg/100 g (fwb) for ascorbic acid and 7.3–13.6 mg/100 g (fwb) for dehydroascorbic acid resulting in a total vitamin C range of 17.3–34.5 mg/100 g for the sweet potato roots. Orange fleshed sweet potatoes are rich in β‐carotene (Table 35.2). A wider range of β‐carotene content in cooked orange fleshed sweet potatoes, 6.7–16.0 mg/100 g fwb, has been reported by different investigators (Tadesse, 2022). The sweet potato carotenoids exist in an all trans configuration, which exhib-its the highest pro vitamin A activity among the carotenoids. Garg et al. (2018) advocate the increased consumption of orange‐fleshed sweet potatoes as an effective approach to improve the vitamin A nutrition in the develop- ing countries. Total carotenoid content is correlated with the dry matter content and sensory attributes involving visual, odor, taste and textural characteristics of cooked sweet potatoes. Doubling in carotenoid content would result in a decrease of about 1.2% of dry matter content in sweet potatoe varieties (Garg et al. 2018) Epidemiological studies indicated the beneficial effects of high carotene diets in reducing the risks of cancer, age‐related macular degenera- tion, and heart diseases (Tadesse 2018).
Purple fleshed sweet potatoe roots have attractive reddish‐purple color with high levels of anthocyanins and total phenolics (Table 2). The flowable purées with a solids content of 18% processed from this sweet potatoe type had total phenolic and anthocyanin contents of 314 mg chlorogenic acid equivalent/100 g fwb and 58 mg cyaniding 3glucosdie equivalent/100 g fwb, respectively. The 2, 2 diphenyl1 picrylhydrazyl(DPPH) radical scavenging activity was 47 mol trolox equivalent/g fwb and oxygen radical absorbance capacity (ORAC) of 26 µmol trolox equivalent/g fwb (Steed and Truong 2008).
[bookmark: _Toc144977693]2.2. Production and consumption of sweet potato products
Sweet potato has wide production geography, from 40° north to 32° south latitude of the globe, and it is cultivated in 114 countries. The world total production of sweet potatoes was 106.60 million metric tons (MMT) in 2014. Since the mid1990s, global production has ranged from a low of 101.28 MMT in 2007 to a high of 147.17 MMT in 1999 (Figure 1). In 2014, about three‐fourth of the global production was from Asia and Pacific Islands, followed by Africa with about 21%, while the Americas (North, Central, and South) account for about 3.6%. China was the leading producer of sweet potatoes, with 71.54 MMT or about 67% of the global production, followed by Nigeria (3.78 MMT), Tanzania (3.5 MMT), Ethiopia (2.7 MMT), and Mozambique (2.4 MMT). The United States was the tenth largest producer, with 1.34 MMT production. Only two countries in Europe, Portugal and Spain, grow sweet potatoes, with 22,591 and 13,550 metric tons produced in 2014. In comparison to other major staple food crops, sweet potatoes have good adaptability to marginal growing conditions, short production cycle, and high yield potential. 
The average world yield of sweet potatoes is about 14 tons per hectare. Under subsistence conditions in many areas of the tropics, the average sweet potatoe yield is about 6 metric tons/hectare, far below the 20–26 metric tons/hectare obtained in China, Japan, and the United States, where improved varieties, fertilizer applications, and cultural managements have been introduced. The per capita consumption is highest in places where sweet potatoes are consumed as a staple food, e.g., Papua New Guinea at 550 kg per person per year, the Solomon Islands at 160 kg, Burundi and Rwanda at 130 kg, and Uganda at 85 kg. The average annual per capita consumption of sweet potatoes is estimated at 18 kg in Asia, 9 kg in Africa, 5 kg in Latin America. Between 2000 and 2014, sweet potatoe consumption in the United States increased nearly 80%, from 1.9 kg to 3.4 kg per capita (Alam, 2021). Sweet potatoe consumption has been greatly enhanced by the wide spread commercial availability of frozen “Frenchfried” sweet potatoes. To accommodate this recent growth trend, increased modern processing capacity has been built within the southern US sweet potatoe growing regions.
[bookmark: _Toc144977694]2.3. Processing and Utilization
Sweet potatoe roots and other plant parts are used as human food, animal feed, and processing industry. Various processing technologies that convert sweet potatoes into functional ingredients, food, and industrial products are summarized in Figure 35.3. For industrial processing, starch, sugars, and natural colorants are the major inter- mediate products that can be used in both food and nonfood processing industry.
Sweet potatoe varieties with high levels of dry matter (35–41%), total starch (25–27%), and extractable starch (20–23%) are available for starch processing (Devi et al. 2017). There are many small and medium factories in Asia pro- ducing about 26% of starch production (Alam, 2021). The process for manufacturing sweet potatoe starch is basically similar to the starch extraction from other sources. The roots are ground in limewater (pH 8.6–9.2) to prevent browning due to polyphenol oxidase, to dissolve pigments, and to flocculate the impurities. The extracted starch is separated from the pulp by thoroughly washing over a series of screens, bleaching with sodium hypochlorite, and then settling by gravity or centrifugation. In small‐ scale establishments, starch is stored wet in concrete tanks or sun‐dried to a moisture con- tent of about 12%, pulverized and screened.
Sweet potatoe starch is used in the production of traditional noodles, vermicelli, thickening agents, or converted into sugar syrups, which are used in many processed food products. The sweet potatoe starch and sugars are also utilized in the production of fuel alcohol, monosodium glutamate, microbial enzymes, citric acid, lactic acid, and other chemicals (Ashun, 2018). In Japan, the orange and purple fleshed sweet potatoes have been used in commercial production of natural betacarotene and anthocyanin pigments in beverages and other food products. The following sections describe recent developments in processing of sweet potatoes into functional ingredients and common food products.
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Sweet potato (Ipomoea batatas) is a versatile and nutritious root vegetable that belongs to the Convolvulaceae family. It is widely cultivated and consumed in various parts of the world due to its delicious taste and numerous health benefits. The sweet potato plant is a herbaceous vine with heart-shaped leaves and belongs to the same botanical family as morning glories (Gupta and Mishra, 2021).
The edible part of the sweet potato is its starchy underground tuberous root, which can vary in color from orange and purple to white and beige, depending on the variety. The most common type of sweet potato is the orange-fleshed variety, known for its vibrant color. The orange hue indicates the presence of carotenoids, such as beta-carotene, which is a precursor to vitamin A (Wang et al, 2016). Sweet potatoes are typically harvested when mature and can be cooked in various ways to suit different culinary preferences. They can be boiled, baked, roasted, mashed, fried, or steamed, making them a versatile ingredient in a wide range of dishes. Due to their naturally sweet taste, they are often used in both savory and sweet recipes, adding a delightful flavor to meals (Gupta and Mishra, 2021).
In addition to their delicious taste, sweet potatoes are a rich source of essential nutrients. They are an excellent source of complex carbohydrates, providing sustained energy. Sweet potatoes also contain dietary fiber, which supports digestive health and helps maintain healthy cholesterol levels. One of the most notable nutritional aspects of sweet potatoes is their high content of beta-carotene, a potent antioxidant that supports vision health, boosts the immune system, and promotes skin health. Moreover, sweet potatoes are a significant source of vitamin C, which further enhances the immune system and aids in collagen production (Gupta and Mishra, 2021).
Apart from vitamins, sweet potatoes are a valuable source of essential minerals, including potassium, which supports heart health and helps maintain proper blood pressure levels, and manganese, an essential trace mineral that contributes to bone health and antioxidant defenses.
Overall, sweet potatoes are not only a delicious and versatile addition to the diet but also a nutrient-dense food that provides a wide array of health benefits, making them a valuable and wholesome choice for individuals seeking a balanced and nutritious diet.
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Sweet potatoes are typically grown from slips, which are young shoots or plant cuttings taken from the sprouts of mature sweet potatoes. These slips are rooted in the soil to grow into new plants. Sweet potatoes require warm temperatures and a sunny location for optimal growth, so they are commonly cultivated in tropical and subtropical regions (Tadesse, 2022).
1. Slip Production: To begin the cultivation process, farmers select healthy and mature sweet potatoes from the previous harvest. These sweet potatoes serve as the source of slips. The selected sweet potatoes are placed in a warm and humid environment to encourage sprouting. As the sweet potatoes begin to sprout, young shoots, known as slips, emerge from the eyes or nodes of the sweet potato.
2. Slip Collection: Once the slips have grown to a suitable length, usually around 6 to 12 inches (15 to 30 centimeters), they are carefully removed from the parent sweet potato. Farmers use sharp tools or their hands to gently detach the slips from the main plant. It's crucial to handle the slips with care to avoid damaging the tender shoots.
3. Rooting the Slips: After collecting the slips, they are rooted to promote their growth into new sweet potato plants. The slips are typically placed in a container with water or a prepared rooting medium to encourage root development. Rooting hormone treatments may sometimes be used to enhance the rooting process and ensure successful establishment.
4. Transplanting the Slips: Once the slips have developed sufficient roots, they are ready for transplanting. The farmer prepares the planting site by tilling the soil and ensuring it is loose and well-drained. Sweet potato plants thrive in warm climates with plenty of sunlight, so choosing a suitable location is crucial for their optimal growth.
5. Planting the Slips: The rooted slips are carefully planted into the prepared soil. The slips are inserted into the soil, with the roots covered and the young leaves exposed above the ground. Proper spacing between the slips is essential to allow adequate room for their growth and to prevent overcrowding.
6. Cultivation and Care: During the growing season, sweet potatoes require regular watering and proper care to encourage healthy growth. Weeding is essential to reduce competition for nutrients and ensure that the sweet potato plants receive sufficient resources. Adequate soil nutrition, through the application of organic fertilizers if necessary, supports optimal development.
Soil Preparation 
Before planting, the soil needs to be well-prepared. Sweet potatoes prefer loose, well-drained soil that is rich in organic matter. Farmers often till the soil to loosen it and remove any weeds or debris. Proper soil preparation ensures that the sweet potato roots can grow freely and allows for better aeration and nutrient absorption.
1. Cultivation: Sweet potatoes are typically grown from slips, which are young shoots or plant cuttings taken from the sprouts of mature sweet potatoes. These slips are rooted in the soil to grow into new plants. Sweet potatoes require warm temperatures and a sunny location for optimal growth, so they are commonly cultivated in tropical and subtropical regions.
2. Soil Preparation: Before planting, the soil needs to be well-prepared. Sweet potatoes prefer loose, well-drained soil that is rich in organic matter. Farmers often till the soil to loosen it and remove any weeds or debris. Proper soil preparation ensures that the sweet potato roots can grow freely and allows for better aeration and nutrient absorption.
3. Planting: Once the soil is ready, farmers plant the sweet potato slips, either directly in the ground or in raised beds. The slips are carefully inserted into the soil at a certain depth, ensuring the roots are well-covered, and the young leaves are above the soil surface.
4. Growth and Care: During the growing period, sweet potatoes require regular watering to ensure proper hydration and growth. They also benefit from regular weeding to minimize competition for nutrients and water. Some farmers may apply organic fertilizers to supplement soil nutrients and promote healthy plant growth.
5. Vining and Spacing: As the sweet potato plants grow, they produce vining stems that spread across the ground. In some cases, the vines are allowed to grow freely, while in others, they may be pruned to manage the growth and prevent overcrowding. Proper spacing between plants allows each sweet potato plant to receive adequate sunlight and nutrients.
6. Harvesting: Sweet potatoes are typically ready for harvest after 90 to 150 days of planting, depending on the variety and growing conditions. Harvesting involves carefully digging up the sweet potato roots from the soil to avoid damage. Once harvested, the sweet potatoes are sorted, cleaned, and prepared for storage or transportation.
7. Storage and Distribution: After harvesting, sweet potatoes are cured in a warm and humid environment for about a week. Curing allows the sweet potatoes to develop a protective layer and heal any cuts or bruises on their skin. Properly cured sweet potatoes can then be stored in a cool, dry place for an extended period.
8. Commercial Production: Sweet potato production can vary from small-scale subsistence farming to large-scale commercial operations. In some regions, sweet potatoes are a significant cash crop, providing economic opportunities for farmers and contributing to food security (Sasilekha, 2020).
Overall, the cultivation, production, and harvesting of sweet potatoes involve careful planning, attention to growing conditions, and proper post-harvest practices to ensure a successful and abundant yield of this nutritious and versatile root vegetable.
Planting
Once the soil is ready, farmers plant the sweet potato slips, either directly in the ground or in raised beds. The slips are carefully inserted into the soil at a certain depth, ensuring the roots are well-covered, and the young leaves are above the soil surface as indicated by Sasilekha, (2020).
1. Selecting Healthy Slips: Farmers carefully choose healthy and well-rooted slips for planting. These slips are typically around 6 to 12 inches (15 to 30 centimeters) long and have developed a robust root system during the rooting process.
2. Determining Planting Spacing: Farmers decide on the spacing between slips based on the specific variety of sweet potato being planted and the available space in the planting area. Proper spacing ensures each sweet potato plant has enough room to grow and receive sufficient sunlight and nutrients.
3. Digging Furrows or Holes: In the prepared planting area, furrows or holes are created at the predetermined spacing. The furrows or holes are generally around 3 to 4 inches (7.5 to 10 centimeters) deep, depending on the length of the slips and the desired depth of planting.
4. Planting the Slips: The selected slips are gently inserted into the furrows or holes, ensuring the roots are well-covered with soil while leaving the young leaves exposed above the soil surface. Care is taken not to damage the tender roots during planting.
5. Pressing the Soil: After placing the slips in the furrows or holes, the soil around them is lightly pressed to secure the slips in place and provide good soil-to-root contact. This helps the slips establish themselves quickly and efficiently take up water and nutrients from the soil.
6. Watering: After planting, the sweet potato slips are watered to provide them with sufficient moisture. Proper watering during the early stages of growth is essential to help the slips establish and encourage root development.
7. Mulching (Optional): In some cases, farmers may apply a layer of organic mulch, such as straw or leaves, around the planted slips. Mulching helps retain soil moisture, suppresses weed growth, and moderates soil temperature, promoting better plant growth and conserving water.
Growth and Care
During the growing period, sweet potatoes require regular watering to ensure proper hydration and growth. They also benefit from regular weeding to minimize competition for nutrients and water. Some farmers may apply organic fertilizers to supplement soil nutrients and promote healthy plant growth.
Vining and Spacing
As the sweet potato plants grow, they produce vining stems that spread across the ground. In some cases, the vines are allowed to grow freely, while in others, they may be pruned to manage the growth and prevent overcrowding. Proper spacing between plants allows each sweet potato plant to receive adequate sunlight and nutrients..
Harvesting
Sweet potatoes are typically ready for harvest after 90 to 150 days of planting, depending on the variety and growing conditions. Harvesting involves carefully digging up the sweet potato roots from the soil to avoid damage. Once harvested, the sweet potatoes are sorted, cleaned, and prepared for storage or transportation as discussed by Chingwara (2021).
1. Timing of Harvest: Sweet potatoes are typically harvested between 90 to 150 days after planting, depending on the specific variety and environmental conditions. Some varieties may mature earlier, while others may require more time to develop fully.
2. Checking for Maturity: Farmers assess the maturity of sweet potatoes before harvesting. Maturity is often determined by observing the growth of the vines, the appearance of the leaves, and the size of the roots. When the sweet potato vines start to yellow or wither, and the leaves begin to decline, it is a sign that the sweet potatoes may be nearing maturity.
3. Harvesting: To harvest sweet potatoes, farmers gently dig them out of the soil. Care is taken to avoid damaging the roots during this process. Various tools, such as digging forks or hand spades, can be used for harvesting, depending on the scale of cultivation.
4. Sorting and Cleaning: Once the sweet potatoes are harvested, they are sorted to separate damaged or undersized roots from the healthy ones. Damaged or diseased sweet potatoes are removed to ensure only the highest-quality produce is further processed.
5. Curing (Optional): After harvesting, some farmers may choose to "cure" the sweet potatoes before storing or distributing them. Curing involves placing the sweet potatoes in a warm and humid environment for about a week. This process helps the sweet potatoes develop a protective layer on their skin and heals any minor cuts or bruises. Curing enhances the flavor, sweetness, and shelf life of sweet potatoes.
6. Storage or Distribution: Once the sorting and curing (if applicable) are complete, the sweet potatoes are ready for storage or distribution. Properly cured sweet potatoes can be stored in a cool, dry, and well-ventilated location to extend their shelf life. Some sweet potatoes may be prepared for immediate sale or consumption and transported to markets or stores.
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1. Food Consumption: Sweet potatoes are a staple food in many regions around the world. They are consumed boiled, baked, roasted, mashed, or fried, and are used in a variety of savory and sweet dishes. Sweet potato dishes can include soups, stews, casseroles, curries, desserts, pies, and even snacks like sweet potato chips.
2. Nutritional Supplement: Sweet potatoes are often used as a supplementary food to improve nutrition, especially in areas where food insecurity or malnutrition is a concern. They provide essential nutrients, including vitamins, minerals, and dietary fiber, making them a valuable addition to diets lacking in key nutrients.
3. Animal Feed: Sweet potatoes can also be used as animal feed, particularly for livestock like pigs and cattle. They offer a nutritious and cost-effective feed option, especially in areas where other animal feeds may be scarce or expensive.
4. Traditional Medicine: In some cultures, sweet potatoes are believed to have medicinal properties and are used in traditional herbal remedies for various ailments. While further research is needed to validate their medicinal benefits, sweet potatoes have been historically used for their potential healing properties.
Industrial Uses:
1. Food Processing: Sweet potatoes are processed into various food products at an industrial scale. They are used in the production of sweet potato purees, dehydrated sweet potato products, frozen sweet potato fries, and canned sweet potato products. Sweet potato flour and starch are also produced for use in baking and food manufacturing.
2. Alcohol Production: Sweet potatoes can be utilized to produce alcohol, such as sweet potato wine or liquor. In some regions, sweet potatoes are fermented to make traditional alcoholic beverages.
3. Textile and Industrial Applications: Sweet potato starch can be used in the textile industry for sizing and finishing fabrics, as well as in adhesive and paper industries.
4. Biofuel Production: Sweet potatoes can be utilized as a feedstock for biofuel production, particularly for the production of ethanol. The high carbohydrate content in sweet potatoes makes them a potential source of renewable energy.
5. Pharmaceutical and Cosmetic Industries: Extracts from sweet potatoes, especially those rich in antioxidants like beta-carotene, are used in the pharmaceutical and cosmetic industries for various applications.
The local and industrial uses of sweet potatoes highlight their significance as a versatile and valuable crop. Whether consumed as a staple food, utilized for animal feed, or processed into various products, sweet potatoes continue to play a vital role in food security, nutrition, and economic activities in various parts of the world (Akyea-Mensah, 2020).
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According to Akinola et al, (2020), in Nigeria, sweet potatoes are used in a variety of traditional and modern food products, catering to both local consumption and potential export markets. The crop's versatility and nutritional value make it a popular choice for different culinary applications. Here are some common food products made from sweet potatoes in Nigeria:
1. Boiled Sweet Potatoes: Boiled sweet potatoes are a simple and nutritious way of preparing this crop. They are often served as a side dish or as a main course, paired with other protein-rich foods.
2. Roasted Sweet Potatoes: Sweet potatoes are roasted, either in an open fire or an oven, to enhance their natural sweetness and create a delicious snack or side dish.
3. Sweet Potato Pottage: Sweet potato pottage is a traditional Nigerian dish made by boiling sweet potatoes with other ingredients such as palm oil, vegetables, and sometimes fish or meat.
4. Sweet Potato Fries: Sweet potato fries have gained popularity in Nigeria, especially in urban areas and restaurants. These are thinly sliced sweet potatoes that are fried until crispy, making a tasty and healthier alternative to regular potato fries.
5. Sweet Potato Porridge: Sweet potato porridge is another popular dish in Nigeria. It involves cooking sweet potatoes with spices, vegetables, and sometimes meat or fish in a flavorful broth.
6. Sweet Potato Pies and Pastries: Sweet potatoes are used to make pies and pastries, which are enjoyed as desserts or snacks. These may include sweet potato pies, tarts, and sweet potato-filled pastries.
7. Sweet Potato Flour: Sweet potato flour is produced by drying and grinding sweet potatoes. It serves as a gluten-free alternative to wheat flour and can be used in various baking recipes.
8. Sweet Potato Chips and Crisps: Sweet potato chips and crisps are becoming increasingly popular as snacks in Nigeria. They are made by slicing sweet potatoes thinly and frying them until crispy.
9. Sweet Potato Pancakes and Waffles: Sweet potatoes can be incorporated into pancake and waffle recipes, adding natural sweetness and nutrients to breakfast dishes.
10. Sweet Potato Stew and Soup: Sweet potatoes are often added to stews and soups, enriching the flavor and nutritional content of these dishes.
These food products highlight the diversity of sweet potato usage in Nigeria's culinary landscape. As sweet potatoes are not only delicious but also nutrient-dense, their incorporation into various food products contributes to improved nutrition and food security in the country. Furthermore, the increasing popularity of sweet potato-based products presents opportunities for the growth of the sweet potato processing industry in Nigeria.
2.8. Nutritional and Health benefits of sweet potato  
Sweet potatoes offer a wide range of nutritional and health benefits, making them a valuable addition to a balanced and healthy diet. Here are some of the key nutritional components and health benefits of sweet potatoes discussed by Afzal et al, (2021):
1. Rich in Complex Carbohydrates: Sweet potatoes are an excellent source of complex carbohydrates, providing sustained energy to the body. These carbohydrates are digested slowly, leading to a gradual release of glucose into the bloodstream, which helps maintain stable energy levels.
2. High in Dietary Fiber: Sweet potatoes are rich in dietary fiber, which aids in digestion and promotes a feeling of fullness after meals. Fiber also helps regulate bowel movements, supports gut health, and may help lower the risk of certain digestive disorders.
3. Abundant in Vitamins:
· Vitamin A (Beta-Carotene): Sweet potatoes are exceptionally high in beta-carotene, a precursor to vitamin A. Vitamin A is essential for vision health, immune function, and maintaining healthy skin and mucous membranes.
· Vitamin C: Sweet potatoes are a good source of vitamin C, a powerful antioxidant that supports the immune system, promotes collagen production, and protects against oxidative stress.
4. Mineral Content:
· Potassium: Sweet potatoes contain potassium, which is crucial for maintaining proper heart health and regulating blood pressure levels.
· Manganese: Sweet potatoes are a source of manganese, an essential trace mineral that supports bone health and acts as an antioxidant in the body.
5. Antioxidants: The vibrant orange color of sweet potatoes is due to the presence of antioxidants like beta-carotene. Antioxidants help neutralize harmful free radicals, reducing oxidative stress and lowering the risk of chronic diseases.
6. Supports Heart Health: The combination of fiber, potassium, and antioxidants in sweet potatoes contributes to heart health. Fiber helps lower cholesterol levels, while potassium helps maintain proper blood pressure. The antioxidants also protect the heart from oxidative damage.
7. Regulates Blood Sugar: Despite their natural sweetness, sweet potatoes have a relatively low glycemic index, meaning they do not cause a rapid spike in blood sugar levels. This quality makes sweet potatoes a favorable option for individuals managing blood sugar levels.
8. Boosts Immune Function: The high content of vitamins A and C in sweet potatoes supports the immune system, helping the body fend off infections and illnesses.
9. Supports Skin Health: Vitamin A, derived from beta-carotene in sweet potatoes, is essential for maintaining healthy skin. It contributes to skin cell turnover and promotes a smooth and radiant complexion.
10. Promotes Vision Health: The abundant beta-carotene content in sweet potatoes supports vision health, particularly night vision. Vitamin A is essential for the proper functioning of the retina and other visual processes.
2.9. USES OF JAM
Jam, being a versatile and delicious spread, has a wide range of uses in various culinary applications and dishes. Some common uses of jam include (Maric et al, 2018):
1. Spread for Toast and Bread: One of the most classic and popular uses of jam is as a spread for toast, bread, bagels, and muffins. It adds sweetness and flavor to the breakfast or snack, making it a delightful treat.
2. Filling for Pastries and Baked Goods: Jam can be used as a filling for pastries, cakes, cookies, and other baked goods. It not only enhances the taste but also adds a burst of color and moisture to the baked items.
3. Topping for Pancakes and Waffles: Jam can be drizzled over pancakes, waffles, and crepes, providing a fruity and sweet topping that complements the texture of the breakfast treats.
4. Accompaniment for Cheese: Jam pairs exceptionally well with various types of cheese. It can be served alongside cheese platters, adding a sweet and tangy contrast to the savory flavors of the cheese.
5. Sauce or Glaze for Meat and Poultry: Certain types of jam, such as fruit-based varieties, can be used as a sauce or glaze for meat and poultry dishes. The jam's sweetness balances the savory flavors of the meat and creates a delicious glaze when heated.
6. Flavoring for Yogurt and Parfaits: Jam can be swirled into yogurt or layered with granola and fruits to create flavorful and visually appealing yogurt parfaits.
7. Filling for Sandwiches: Jam can be used as a filling for sandwiches, especially when combined with other ingredients like cream cheese, peanut butter, or nut spreads, creating a delicious sweet-savory combination.
8. Ingredient in Salad Dressings: Some savory jams, such as tomato jam, can be incorporated into salad dressings, adding a unique twist to the flavors and providing a hint of sweetness.
9. Mix-in for Smoothies: A spoonful of jam can be added to smoothies to introduce natural sweetness and fruit flavors to the blend.
10. Garnish for Desserts: Jam can be used as a garnish for various desserts like cheesecakes, ice creams, and panna cotta, enhancing both the presentation and taste of the sweet treats.
With its diverse flavors and textures, jam serves as a versatile ingredient that can elevate the taste of various dishes and add a delightful touch to everyday meals and special occasions.
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Jam comes in a wide variety of types, each made from different fruits or ingredients. Some of the most common types of jam include:
1. Strawberry Jam: Made from fresh strawberries, this classic jam is one of the most popular and widely consumed varieties. It has a vibrant red color and a sweet-tart flavor.
2. Raspberry Jam: Prepared from ripe raspberries, this jam has a rich, deep red color and a slightly tangy and sweet taste.
3. Blueberry Jam: Blueberry jam is made from juicy blueberries and has a deep purple color with a sweet and mildly tart flavor.
4. Apricot Jam: Made from ripe apricots, this jam has a golden-orange hue and a sweet and fragrant taste.
5. Peach Jam: Peach jam is created from ripe and juicy peaches, offering a golden-yellow color and a sweet and delicate flavor.
6. Blackberry Jam: This jam is made from plump blackberries and has a dark purple color with a rich and sweet taste.
7. Plum Jam: Prepared from ripe plums, this jam has a deep purple or reddish color and a sweet-tart flavor.
8. Cherry Jam: Made from sweet cherries, this jam has a bright red color and a sweet and juicy taste.
9. Fig Jam: Fig jam is made from fresh figs and has a rich and caramel-like flavor.
10. Marmalade: Marmalade is a type of jam made from citrus fruits, such as oranges, lemons, or grapefruits. It includes small pieces of fruit peel, giving it a distinct bitter-sweet flavor.
11. Mixed Fruit Jam: This jam combines various fruits, often including strawberries, raspberries, blackberries, and blueberries, resulting in a colorful and flavorful blend.
12. Tomato Jam: A savory jam made from ripe tomatoes, often seasoned with spices, giving it a unique and tangy flavor.
13. Pineapple Jam: Made from fresh pineapples, this jam has a tropical and sweet taste, perfect for adding a touch of exotic flavor to dishes.
These are just a few examples of the wide variety of jams available. Jam can be made from an array of fruits and even some vegetables, offering an assortment of flavors and tastes to cater to different preferences and culinary applications.
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3.0	Introduction 
The introduction Provides a general overview of the research methodology adopted in the study it explains the systematic approach taken to collect, analyze and interpret data relevant to the research questions or objectives. Section serve as a guide to the methodology framework, offering, justification for the research design ,sampling methods align with the purpose of the study and are suitable for producing reliable and valid results.
According to creswell(2024)the methodology chapter describes the overall approach the rationale for the research design as well as the procedures for collection and analyzing data in order to address the research problem effectively. Chapter overview the methodology used to carry out the research on utilization of sweet potato jam.
3.1	Research design 
According to kerlinger and Lee (2018).Research design is the plain structure and strategy of investigation conceived so as to obtain answers to research questions of problems. Research design refers to the overall strategy or blueprint that outline how a research study is conducted. It provides the framework for the collection measurement and analysis of data. The design help ensure that the research questions are effectively addressed guiding the selection of methods and procedures for gathering and interpreting information .
 For the purpose of this research, experimental design was used through sensory evaluation 
3.2 	Study area 
The study area refers to the specific geographical location of settings where the research is conducted. It includes a description of the physical ,social,economic or cultural environment relevant to the research topic. 
     According to Amina (2020). The study area provides a description of the geographical location where the study is carried out including its relevance to the research objectives and its influence on the data collection process. 
The study area of this study is in kwara state polytechnic located in Moro local government Ilorin kwara state Nigeria. 
3.3 	Sampling techniques
Sampling techniques refers to the method used to select a subset of individual or items or items from a larger population for the purpose of conducting a study. According to taberdoost(2021). 
  Sampling techniques is the process of selecting a sufficient number of elements from the population so that a study of the sample and an understanding of its properties or characteristics will make it possible to generalize such properties or characteristics to the population element. The technique ensures that the target population allowing the researcher to draw valid and generalized conclusions. This section explains the type of sampling method used (eg random, purposive, stratified) and the rationale behind its section. 
      This research study uses simple random sampling for this study 
Simple random sampling 
This is used in the study to select participants from the target population.
This method ensures that every member of the population had am equal and independent chance of being chosen thereby minimizing selection bias
3.4 	Target population 
According to burns and Grove (2022) the target population is the entire aggregation of respondents that meet the designed set of criterial and to whom the researcher intends to generalize the study findings.
        The targeted  population of this study consist of both staff and student of the kwara state polytechnic in Ilorin that helps in the tasting of potato jam 
3.5 	Sample size 
  Sample size refers to the menber of individual items or the member of  individual items or units selected from the target population to participate in the study. 
To calculate the sample size, especially when you are dealing with large population and to ensure statistical accuracy . The formula commonly use is Yamane’s formula (2021) Yamanes sample size formula where: 
N: Total population size
n: sample size
E: margin of error commonly 0.05 for 95% confidence level 
If the population size (N) is 57 and using yamanes formula with a 5% margin of error (e= 0.05) there are how to calculate the sample size .
Yamane’s formula 
n=
N=N 
1+N (e2 )
Substitute the volume
N= 57				=57			=57		=49.890
1+57+(0.052)		    1+58 (0.0025)		1+1425
=50
ROUNDED  SAMPLE SIZE
The sample size for this study was determined using Yamane’s formula (2022) given a population size of 57 as a margin of error 5% the calculation sample size was approximately 50 respondents. This Sample is considered adequate to ensure reliable and validity in data collection and analysis 
3.6 Research Instruments 
A research instrument is a tool used to collect data. It must be carefully developed to ensure it collects to correct and relevant data in relation to the objective of the study according to orodlbo(2022)
It can take form like experimental on the nature of the study and data needed, this section describes the instruments used how they will developed and how they align with the research objective. 
       The research instrument used for this research study is sensory and experimental evaluation the sensory evaluation was conducted based on parameter such as appearance, aroma ,texture, taste overall acceptability. 
The result or responses obtained from the sensory evaluation were used to analyze data 
3.7 Data collection 
Data collection is the systematic processing of gathering relevant and accurate information from selected respondents or sources in order to address the research questions or objectives.
     This data collection would be analyses manually and expressed in percentage as well seen in chapter four. 
This is to enable reader to have a clear picture and understanding of the necessary influences for the research.
3.9 Method of data analysis 
Method of data analysis refer to the systematic process used  to collect, organize interpret and present data. 
To uncover useful information draw conclusions and support decision making 
Materials and methods 
Equipment 
-Cooking pot /saucepan
-Potato masher or fork
-Measuring cup and spoons 
-Stirring spoon 
-Sieve 
- Jam jars (sterilized)
-gas burner 
Preparation of potato jam 
Recipes and method 
Recipes                                                                Quantity
Potatoes (white)                                                   2 medium 
Sugar syrup                                                            1/2cup
Lemon juice                                                         2tablespoons 
Pineapple juice                                                      4 tablespoon
Color 						      Peach 
Method 
1) Peel and cut the potatoes into chunks and boil in water until soft and tender. 
2) Drain and mash thoroughly until smooth. 
3) Make the sugar syrup in a saucepan combine sugar and water heat over medium heat ,stirring until sugar dissolves and forms light syrup. 
4) Add the mashed potatoes into the syrup and stir continuously to avoid lumps extract, pineapple juice and color.
5) Cook on low heat, stirring frequently for about 15-20 minutes. 
6) Let the jam cool completely and transfer to sterilize jars and store in the refrigerator. 
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CHAPTER FOUR
4.1 DATA ANALYSIS AND RESULTS ON SWEET POTATOES JAM 
This section comprises the result obtained from all the experimental statistics analysis. Statistical computation of the findings and results were illustrated in a from understandable to layman. The sensory panel consists of 50 people who were staff and students of hospitality management technology development.
4.2 Sensory evaluation on utilization of sweet potato in the production of jam
Section A
Table 1: Sex of the respondents 
	Sex
	Number of respondents 
	Percentage %

	Male
	14
	28%

	Female 
	36
	72%

	Total
	50
	100%


Source: Research survey, 2025
From the table above , it could be observed that 28% of the respondents were male while 72% were females .
Table 2: Age of the respondents 
	Age
	Respondents
	Percentage% 

	16-25years
	4
	8%

	26-45
	36
	74%

	46 and about 
	9
	18%

	Total
	50
	100%

	
	
	


 Source: Research survey, 2025
From the table above , it could be observed that 8% of the respondents are from the age of 16-25years, 74% is 26-45while 46 and above are 18%.

Table 3: Marital status of respondents.
	Marital status 
	Number of respondents 
	Percentage %

	Single 
	38
	68%

	Married 
	18
	32%

	Total
	50
	100%


Source: Research survey, 2025
 The above table shows that 38(68%) are single while 18(32%) are married .
Table 4 : Education background 
	Education background
	Number of respondents
	Percentage %

	GCE:SSCE
	30
	30#

	OND/NDC
	10
	40#

	HND
	20
	30#

	Total
	50
	100#



The above table shows that shows dat 6(12%)of the respondents are ND holder, while 36(68%)


Sections B
Table4.1 : sensory evaluation on utilization of sweet potato in the production of jam
	Variable 
	Excellent 
	Very Good
	Good
	Fair
	Poor

	Appearance 
	37
	13 
	
	
	

	Taste
	35
	15
	
	
	

	Flavor
	34
	16
	
	
	

	Texture 
	39
	11
	
	
	

	Overall
Accessibility 
	37
	14
	
	
	


Source: Research field survey, 2025
	Variable
	Excellent 
	Very Good
	Fair
	Poor

	Appearance 
	74%
	26%
	
	

	Taste 
	70%
	30%
	
	

	Flavor 
	68%
	32%
	
	

	Texture 
	78%
	28%
	
	

	Overall
Accessibility 
	74%
	27%
	
	


Source: Research field survey, 2025
The table 4.1 shows that the 74% of the respondents agree that the appearance of the jam is very satisfying while 26% which of the appearance was rated satisfactory , based on 70% respondents rated very satisfactory , 32% rated satisfactory,78% respondents rated texture very satisfactory, 28% satisfactory. 
And 74% respondents rated overall acceptability very satisfactory while  27% rated satisfactory.
Appearance 
Appearance determines mostly by surface color is the first sensation that the customer perceive and used as a tool to either accept or reject food .
Taste 
Taste is the sensation of flavor perceived in the mouth and throat on contact on contact with substance .
      Base on the taste of the jam containing 74%very satisfactory and 26% satisfactory for the product of jam. 
Flavor 
The sensory experience in consuming the food and beverages. These impressions are formed by the chemical sensation of taste and small. 
Texture 
Texture is one of the most important parameters connected to product quality. It is defined as the sensory manifestation of the structure of food and manner.




CHAPTER FIVE
5.0	 Summary, Conclusion and Recommendations
5.1	Summary
This study focused on the sensory evaluation and acceptability of sweet potato in jam production. A sensory panel of 50 respondents, comprising staff and students from the Hospitality Management Technology Department, was used to evaluate the product.
Demographic data showed:
	•	Gender: 72% female, 28% male
	•	Age range: Majority (74%) between 26–45 years
	•	Marital status: 68% single, 32% married
Respondents also had varied educational backgrounds, with a majority holding National Diplomas (ND).
Sensory parameters assessed included appearance, taste, flavor, texture, and overall acceptability. Results revealed:
	•	Appearance: 74% rated excellent, 26% very good
	•	Taste: 70% excellent, 30% very good
	•	Flavor: 68% excellent, 32% very good
	•	Texture: 78% excellent, 22% very good
	•	Overall acceptability: 74% excellent, 27% very good
This indicates a high level of satisfaction among the panelists, suggesting that sweet potato is a suitable base for jam production.
5.2	Conclusion
From the findings, it can be concluded that sweet potatoes are a viable and acceptable raw material for jam production. The jam produced was highly rated in all sensory attributes, particularly in terms of texture and overall acceptability. The positive response across various demographic categories further indicates a general market potential for the product.
The incorporation of sweet potatoes in jam not only enhances nutritional value but also supports local agricultural utilization, thereby contributing to food security and value addition.
5.3	Recommendations
Based on the outcomes of the research, the following recommendations are made:
1. Commercial Production: Food processors and entrepreneurs are encouraged to explore the commercial production of sweet potato jam as a nutritious alternative to conventional jams.
2. Public Awareness: Awareness campaigns should be launched to educate consumers on the benefits of sweet potato-based products, particularly their high vitamin and fiber content.
3. Further Research: Additional studies should be conducted to assess the shelf life, nutritional composition, and cost-effectiveness of sweet potato jam to enhance its market readiness.
4. Product Innovation: Hospitality and food science students should be encouraged to experiment with local ingredients
· 
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