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ABSTRACT
The Project examined the utilization of orange and pineapple in the production of jam and its nutritive value. The objectives of the study are to examine the health benefits of the used fruit (Pineapple, Orange) in production of jam to know the nutritional value of Orange and Pineapple in Human health and to ascertain the general acceptability of the jam produced from orange and pineapple. Data was collected using the sensory evaluation form in which fifty (50) sensory evaluators was selected. It was concluded that the orange and pineapple jam samples made had a relatively higher nutritional quality which makes it a healthy and acceptable fruit jam that can be consumed by both young and adults. This led to the recommendations that; More studies should be done on the production of jam using different fruit; Jam making industry should try as much as possible to be using fruit for the production of the jam; More programs should be done on the uses of jam using fruits. Because it is another way to extend the shelf life or life span of the fruits used since they are perishable commodities; Government should encourage farmers to expand to the type of agriculture so as to avoid wastage.
Keywords: Jam, Nutritive Value, Orange, Pineapple.
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CHAPTER ONE
INTRODUCTION
1.1       Introduction
Jam is a shelf-stable food product from fruit pulp, pectin and sugar cooked to form a gel. Fleshy or pulpy fruits such as pineapple, orange and pineapple, or combination of these fruits are usually employed. Good jam has a soft even consistency without distinct part of fruit, a bright colour, good fruit flavour and jam jellied texture that is easy to spread but has no free liquid. (Nickerson 2020)
Jam is a form of fruit preservation through the use of high concentration of sugar, hence jam can be classified as sugary food, and however their quality characteristics may be more easily determined from their relationship with fruit rather than with sugar. It is the product made by cooking fruit pulp to a suitable consistency. (Nickerson 2020) 
Perfectly ripe and unblemished fruits are suitable for jam production because they have the best levels of pectin and a finest flavor. Pectin is important to the jam’ set, low pectin fruit like strawberries need extra pectin (from peel of unripe lemon or pectin enriched sugar) to attain a spreadable consistency.
Jam i.e. combination of two or more fruits to produce jam such as orange and pineapple, etc improve the nutritive content of the final product and as well create food variety for breakfast menu. Although producing of Jam requires careful handling and good technical know how which in the long run is a beneficial and worthwhile venture.
Jam is a mixture of fruit boiled with sugar and allowed to congeal (Dianne, 2021). It is often spread on bread, biscuit and ice cream. Jam is a type of fruit preservation which can be canned, sealed for long term storage. Jam making involves the disruption of the fruit’s tissues followed by heating with addition of water and sugar to activate its pectin before being put into containers. The sugar and the fruits used in producing jam vary according to the type of fruit and its ripeness, when the temperature of the mixture reaches 104o C the acid and the pectin reacts with sugar (Awolu et al., 2021).
Normally, jam preparation requires the addition of commercial or natural pectin as a gelling agent (Awolu et al., 2020). The uses of ingredient and how the jams are prepared actually determine the type of jam produced. Jams are one of the most popular products because of their low cost, availability and organoleptic properties (Eke and Owuno, 2021). Traditionally, jams were first produced as an effort to preserve fruits during offseason for consumption. Nevertheless, processed product such as jams usually have low nutritional value when compared to fresh fruits for an example, jam normally have lower vitamin C content compared to the fresh fruits (Kamari and Dhaliwal, 2021). This is due to exposure to the heat generated during the processing (Awolu et al., 2021).
Fruits such as orange, apple, cranberries, bananas, pineapple, and orange have been used for producing jam. pineapple fruit is one of the most popular and favourite fruit among the health conscious individuals. pineapple fruits are packed with rich phyto-nutrients, which in the true sense are indispensable for optimal health (Javanmard and Endan, 2020). 
Certain antioxidants in pineapple have several promoting and disease preventive properties and thereby truly justifying the adage, ‘Stand tall, wear a crown, and be sweet on the inside’ (Boyles, 2021).
Pineapple fruit is a perennial herbaceous plant that grows from the underground Rhizome. It flourishes well under tropical, moisture-rich, humid, low-lying, farm lands. Banana fruits are composed of soft, easily digestible flesh made up of simple sugars like fructose and sucrose that upon consumption instantly replenish energy and revitalizes the body (Adejoro et al., 2021). It is also one of the recommended supplement foods included in the treatment plan for under-nourished children. There is scarcity of information on the nutritional properties and product development potential of some fruits blends such as orange and Pineapple.
1.2	Statement of the Problems
In Nigeria, oranges and pineapples are normally consumed fresh, which could be the reason why at its peak period surplus fruit suffers post harvest losses due to poor handling and weevil infection (CTA, 2020). Hence, there is need to explore an affordable and easily adoptable food processing method that can be-used to  convert the surplus fruits (Orange and Pineapple) into shelf stable products like jam which are easy; cheap and economically reliable alternative that will reduce post harvest losses.


1.3	Objectives of the Study
The objective of the study is to examine the utilization of orange/pineapple in the production of jam and its nutritive value. Other sub-objectives will be examined which are:
· To examine the health benefits of the used fruit (Pineapple, Orange) in production of jam 
· To know the nutritional value of Orange and Pineapple in Human health 
· To ascertain the general acceptability of the jam produced from orange and pineapple.
1.4	Research Questions
· What are the health benefits of the used fruit (Pineapple, Orange) in production of jam?
· Is there any nutritional value of Orange and Pineapple to Human health?
· What is the general acceptability of the jam produced from orange and pineapple?
1.5	Significance of the Study
This study gives a clear insight into the utilization of orange and pineapple in jam production and its nutritive value with a view to improving its utilization efficiency thereby adding value to the usage of the fruit and thereby encouraging its cultivation and in the long run in improving human nutrition and health in individuals.
1.6	Scope of the Study
	The scope of the study is to examine the utilization of orange/pineapple in the production of jam and it’s nutritive value.
Limitation of the Study 
The following are some of the delimitation or constraints which the researcher encountered during the course of writing this research:
· Financial constraint: Insufﬁcient funds tend to impede the efﬁciency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview).
· Time constraint: the research will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
However, it should be noted that the researcher improvise where in order for the mentioned limitations not to negatively affect the quality of the research.
1.7	Definitions of Terms
· Jam: Jam is a thick sweet food that is made by cooking fruit with a large amount of sugar, and that is usually spread on bread.
· Orange: An orange is a fruit of various citrus species in the family Rutaceae); it primarily refers to Citrus × sinensis, which is also called sweet orange.
· Pineapple: The pineapple is a tropical plant with an edible fruit; it is the most economically significant plant in the family Bromeliaceae. The pineapple is indigenous to South America, where it has been cultivated for many centuries.
· Minerals: mineral or mineral species is, broadly speaking, a solid substance with a fairly well-defined chemical composition and a specific crystal structure that occurs naturally in pure form. The geological definition of mineral normally excludes compounds that occur only in living organisms.
· Vitamins: Vitamins are organic molecules that are essential to an organism in small quantities for proper metabolic function. Essential nutrients cannot be synthesized in the organism in sufficient quantities for survival, and therefore must be obtained through the diet
· Nutritional properties: Nutritional value or nutritive value as part of food quality is the measure of a well-balanced ratio of the essential nutrients carbohydrates, fat, protein, minerals, and vitamins in items of food or diet concerning the nutrient requirements of their consumer.
· Sensory analysis: Sensory analysis is a scientific discipline that applies principles of experimental design and statistical analysis to the use of human senses for the purposes of evaluating consumer products. 


CHAPTER TWO
LITERATURE REVIEW
2.0	Literature Review
Jams may be made from a single fruit or a combination of different fruits. Jam is defined as viscuous or semi- solid food, containing not less than 45 parts by weight fruit ingredients to which 55 parts by weight is sugar and the soluble solids content must be not less than 65% as measured by refractometer.
In preparation of jam, the fruit is crushed or otherwise finely cut, so that when cooked the mass is fairly uniform throughout. A jam is more or less a concentrated fruit. It is also rich in flavour because ripe fruits are used in its preparation. Pectin in the fruit gives it a good set. A high concentration of sugar facilitates preservation.
Health Benefits of Jam
· Boost your vitamin C intake
Vitamin C (Acid ascorbic) acts as an antioxidant in the body, meaning it protects our cells from damage by free radicals (cigarette smoke, air pollution or too much sun). Since Vitamin C is a water-soluble vitamin, it is not stored in large amounts in the body so you need to replace your vitamin C stores daily. Raw fruits and vegetables can add a bit of vitamin C to your daily intake, but fruit jams have even more. Although cooking reduces the amount of vitamin C in any food, it also reduces the volume, so you’ll get more vitamin C per cup of jams. Adding 1- 2 spoons of fruit jams is a great and simple way to boost your vitamin C intake if you struggle to get enough from your diet.
· Boost your immune system
There is also no longer any doubt that it is easier, cheaper, quicker, and smarter to prevent an illness than to treat it. Fruit jams are rich in immune-improving substances such as natural fiber, minerals, probiotics, and vitamin A, which are well-established for boosting immunity, helping the immune system fight off bacteria and viruses.
· Improve your digestion
So many of us don’t give much thought to our digestive system, yet it holds the key to optimal health. Countless research shows that the key to a healthy body is a healthy gut. Jam fruits contain great amounts of dietary fiber, folate (folic acid) and potassium to keep our digestion moving along and lubricated, making you less likely to get constipated.
· Reduce the risks of cardiovascular diseases
Heart disease accounts for nearly one-third of all deaths worldwide and diet plays a major role in heart health and can impact your risk of heart disease. Eating fruit jams can help boost the health of the heart by providing a range of vitamins, minerals, antioxidants, and fiber. Therefore, the nutrient-rich jams could reduce the risk of stroke, heart attack, and all other potential cardiovascular diseases.
· Smoothen skin
Fruit jams are also loaded with antioxidants, which help to soften the skin and keep it looking supple, rebuild youthful skin from the inside out. They are also an excellent source of dietary fiber that aids in ridding the body of toxins. Taking care of your skin results in more than just good health, it also does a good job of making you look young and healthy.
Contents of Jam
For an acceptable jam, the proper amounts of acid (in the form of fruit or lemon juice), pectin, and sugar are necessary.
· Acid/Fruit: The fruit gives each spread its unique flavor and color. It also supplies the liquid to dissolve the rest of the necessary ingredients and furnishes some or all of the pectin and acid. High quality, flavorful fruits make the best jellied products. The proper level of acidity is critical to gel formation. If there is too little acid, the gel will never set; if there is too much acid, the gel will lose liquid (weep). For fruits low in acid, add lemon juice or other acid ingredients as directed. Commercial pectin products contain acids that help to ensure gelling.
· Pectin: Jams, and preserves get their smooth, semisolid consistency from pectin. Commercial pectin is extracted from apple cores or the white layer of citrus fruit. Commercial pectins contain added acid to ensure jelling. With commercially available pectin, various fruits, berries and other ingredients can be used to make a quality jam or jelly. Also, less cooking is necessary when pectin is added.
· Sugar: Sugar serves as a preserving agent, contributes flavor, and aids in gelling. Cane and beet sugar are the usual sources of sugar for jelly or jam. Corn syrup and honey may be used to replace part of the sugar in recipes, but too much will mask the fruit flavor and alter the gel structure. Use tested recipes for replacing sugar with honey and corn syrup. Do not try to reduce the amount of sugar in traditional recipes. Too little sugar prevents gelling and may allow yeasts and molds to grow.
2.1	Pineapple
Majority of pineapple is eaten as fresh fruits (Medina, Cruz, and García, 2020). Pineapple (Ananas comosus) cultivation and harvest comes second after bananas and it constitutes about 20% of global tropical fruits. Thailand, Philippines, Brazil and China, the main global pineapple producers supplied nearly 50 % of pineapple in 2021 (FAO, 2021), whereas India, Nigeria, Kenya, Indonesia, México and Costa Rica provided most of the remainder 50 % (Medina et al., 2022; Baruwa, 2021). Costa Rica in 2020 led with an annual export of about 300,000 tonnes into the European market, followed by Cote D’Ivoire, with an export of 150,000 tonnes whilst Ghana placed third with 71,000 tonnes in 2020 (Pacific, 2020).
There are about one hundred pineapple cultivars (Medina et al., 2022). Pineapple with improved qualities have been cultivated and introduced; For example, Cayena lisa has high sugar content of 13 to 19 ˚Bx, has clear yellow colour juice. The Red Spanish cultivar weighs on average between 1.2 kg and 2.0 kg, has medium sugar content of 12 ˚Bx and low acidity content. The Queen variety has an average weight of 0.5 kg to 1.0 kg, has yellow pulp colour, high sugar content of 14 ˚Bx to 18 ˚Bx. Other cultivars which include Perola averagely weighs 0.9 to 1.0 kg has high sugar content of 13 ˚Bx to 16˚Bx. Perolera usually weighing between 1.5kg to 3.0 kg is low in sugar content of 12 ˚Bx. Green selacia and Spanish from Singapur weighs on average 1.0 kg is mostly used for canning, has golden yellow pulp colour, high quality for juice production, small acid and sugar content of between 10 ˚Bx and 12 ˚Bx (Medina et al., 2022).


2.1.1	Benefits of pineapple
Nutritional value
Pineapple as food, has both nutritive and anti- nutritive properties. Riped and mature pineapple fruit has high moisture content of up to 86.2 % and total solids of about 19 % which is contributed largely by sucrose, glucose and fructose. Carbohydrate constitutes about 85 % of pineapples total solids and fibre about 2 – 3 %. Citric acid is the most abundant organic acid in pineapple. Pineapple has negligible fat and protein content and very low ash content (Hemalatha and Anbuselvi, 2021). Pineapple’s non-nutritive components such as citric acid, malic acids, and bromelin or bromelain are of importance from a dietary and therapeutic stand point. Citric and malic acids which are responsible for the pineapples acidic taste potentiates the action of vitamin C. In spite of its richness in acid, pineapple acts as an alkalizer from a metabolic viewpoint or as an antacid as it occurs with lemon and other fruits. Bromelin, a protein- digesting enzyme commonly used in the food industry as meat tenderizer, acts in the digestive tracts by breaking down proteins and facilitates digestion (Hemalatha and Anbuselvi, 2021).
Medicinal and healing property
Consumption of pineapple is specifically indicated for hypochlorhydria (scanty gastric juice) which is manifested by slow digestion and a sense of heaviness in the stomach; gastric ptosis (prolapsed stomach) caused by the stomach inability to empty itself a condition known as gastric atonia; obesity; and sterility due to its trace manganese content actively involved in the formation of reproductive cells in both males and females. It has also been shown that, pineapple is a powerful inhibitor of the formation of nitrosamines. Nitrosamine is a carcinogenic substance that forms in the stomach as a chemical reaction between nitrites and certain proteins contained in foods (Roger and George, 2020). Pineapple fruit has antiparasitic, abortive, detoxifier, vermifuge, stomach relief properties. The fruit has also been indicated amongst others to improve digestion, stomach acidity regulation, detoxification, neutralization (Nwaizu et al., 2021).


2.1.2 Other important use
Pineapple fiber bear a resemblance to silk in texture and colour, hence is processed in some Asian countries to make garments and fine flexible sheets of paper. Bromelin in addition to its application in the food industry as meat tenderization is also used in chill proofing of beer, solubilize protein, treat fish waste, colour leather and stabilize latex paints (Hoornstra et al., 2020).
2.1.3	Pineapple production, Post-harvest loss management and food security
Aworh, (2020) reported that about 50 % commodity grown in developing countries including fruits, vegetables, roots and tubers never make it past the farm gate in West Africa, hence contribute to food insecurity crises. Large amount of food is loss because, developing countries are unable to preserve food as a result, suffer seasonal food shortages, and nutritional deficiency diseases example of which include protein-energy malnutrition (PEM) and the various micronutrient deficiency disorders characterized by vitamin A deficiency (VAD), nutritional anemia due to deficiencies of iron, folic acid and vitamin B12, and iodine deficiency disorders (IDD). PEM and IDD have negative effect on growth and mental development of children whilst VAD, apart from its destructive consequences on the eye (xerophthalmia and night blindness), is a key cause to the high rates of child and maternal morbidity and mortality. Upgrading traditional food processing and preservation techniques as well as harnessing the potentials of emerging technologies, developing high products for food, health and industrial use, reviewed regulations- quality standards and specifications, that contribute to unintended waste are amongst specific novel postharvest technologies which can improve food security and safety (Linus Opara, 2022; Aworh, 2020)
2.1.4	Pineapple fruit processing
Pineapples may be processed into products such as pineapple chunks, jams, juice, syrups, and cubed pineapples. The waste from processing the fruit may further be processed into sugar, wines, vinegar, animal feed, etc (Debnath, 2015). Jams differ from each other in the raw materials used, processing methods and additives. Jams produced with a blend of fruits are usually called conserves particularly when citrus fruits, nuts, raisins or coconut are part of the ingredients (Albrecht, 2010; Jayabalan and Karthikeyan, 2021). Acceptable jam quality should not contain less than 60% soluble solids. Sugar constituents should be more than 40 % of total weight and 80 % of total solid. It should have appropriately gelled consistency, normal colour and flavor appropriate to the type and kind of fruits used in its preparation (Codex Alimentarius, 2022).
2.2	Orange
An orange is a fruit of various citrus species in the family Rutaceae (see list of plants known as orange); it primarily refers to Citrus × sinensis, which is also called sweet orange, to distinguish it from the related Citrus × aurantium, referred to as bitter orange. The sweet orange reproduces asexually (apomixis through nucellar embryony); varieties of the sweet orange arise through mutations.
The orange is a hybrid between pomelo (Citrus maxima) and mandarin (Citrus reticulata).(Fred, 2020) The chloroplast genome, and therefore the maternal line, is that of pomelo.(Ade, 2021) The sweet orange has had its full genome sequenced.(Medlas, 2021)
The orange originated in a region encompassing Southern China, Northeast India, and Myanmar,(Singh, 2022) and the earliest mention of the sweet orange was in Chinese literature in 314 BC. As of 2017, orange trees were found to be the most cultivated fruit tree in the world.(Abraham, 2020) Orange trees are widely grown in tropical and subtropical climates for their sweet fruit. The fruit of the orange tree can be eaten fresh, or processed for its juice or fragrant peel. As of 2018, sweet oranges accounted for approximately 70% of citrus production.(Abraham, 2020).
2.2.1	Health Benefits of Orange 
Oranges are a nutritional powerhouse, packed with vitamins and minerals. The most noteworthy of these is vitamin C, a water-soluble antioxidant that prevents cell damage.
How does it work? Every cell in the body contains DNA, which is vulnerable to damage, or mutations, when exposed to free radicals. When DNA mutates, it can lead to the growth of cancerous cells. Vitamin C neutralizes free radicals and can prevent this mutation. 
· Forms blood vessels, muscles, cartilage, and collagen in your bones.
· Fights inflammation and can reduce the severity of conditions like asthma, rheumatoid arthritis, and cancer.
· Boosts the body's immune system to protect against viruses and germs.
· Improves iron absorption and fights anemia.
· Slows age-related macular degeneration (AMD), which can lead to vision loss. 
· Lowers blood pressure and cortisol, the stress hormone. 
In addition to vitamin C, oranges have other nutrients that keep your body healthy. 
· Fiber
The fiber in oranges can keep blood sugar levels in check and reduce high cholesterol to prevent cardiovascular disease.  
· Calcium
Oranges contain approximately 55 milligrams of calcium, or 6% of your daily requirement. This nutrient is important for building strong bones and maintaining bone health. It's typically associated with dairy products like milk but whole vegetables and fruits, like oranges, are also a good source.
· Folic Acid or Folate
Folic acid is an essential B vitamin the body uses to create DNA and divide cells. If you don't have enough folate in your diet, it can lead to blood disease, cancer, and even birth defects. If you're pregnant, have an orange. It's a great natural source of folate.
· Natural Sugar
This type of sugar is found in whole foods like milk, vegetables, fruits, grains, and legumes. Unlike processed sugar that you'd find in candy, natural sugar contains fewer calories and more nutritional benefits.
· Potassium
Oranges are high in potassium, a mineral that regulates heartbeat and muscle function. It's been shown to lower blood pressure in people with hypertension. 
· Citric Acid
A sour compound that's found in citrus fruits, citric acid is also used as a natural preservative. Oranges have plenty of it, and it can alter pH levels in the urine and prevent the formation of calcium oxalate stones, or kidney stones.
In 2019, 79 million tonnes of oranges were grown worldwide, with Brazil producing 22% of the total, followed by China and India.
2.2.2	Nutritional Value  of Orange 
One orange contains 100% or more of the daily recommended amount of vitamin C, the highest of any citrus fruit:
· 60 calories
· 0 grams of fat
· 0 grams of sodium
· 12 grams of sugar
· 3 grams of fiber
· 1 gram of protein
· 70 milligrams of vitamin C
· 14 micrograms of vitamin A
· 55 milligrams of calcium
· 237 milligrams of potassium
· 15.4 grams of carbohydrates
Source: Green, 2019
2.2.3 Cultivation and propagation of Orange 
Like most citrus plants, oranges do well under moderate temperatures—between 15.5 and 29 °C (59.9 and 84.2 °F)—and require considerable amounts of sunshine and water. It has been suggested that the use of water resources by the citrus industry in the Middle East is a contributing factor to the desiccation of the region, notably in the documentary series H2O: The Molecule That Made Us (2020). Another significant element in the full development of the fruit is the temperature variation between summer and winter and between day and night. In cooler climates, oranges can be grown indoors.
As oranges are sensitive to frost, there are different methods to prevent frost damage to crops and trees when subfreezing temperatures are expected. A common process is to spray the trees with water so as to cover them with a thin layer of ice that will stay just at the freezing point, insulating them even if air temperatures drop far lower. This is because water continues to lose heat as long as the environment is colder than it is, and so the water turning to ice in the environment cannot damage the trees. This practice, however, offers protection only for a very short time.(Herbert, 2020)Another procedure involves burning fuel oil in smudge pots put between the trees. These devices burn with a great deal of particulate emission, so condensation of water vapour on the particulate soot prevents condensation on plants and raises the air temperature very slightly. Smudge pots were developed for the first time after a disastrous freeze in Southern California in January 1913 destroyed a whole crop.(Drey, 2021)
Propagation
It is possible to grow orange trees directly from seeds, but they may be infertile or produce fruit that may be different from its parent. For the seed of a commercial orange to grow, it must be kept moist at all times. One approach is placing the seeds between two sheets of damp paper towel until they germinate and then planting them, although many cultivators just set the seeds straight into the soil.
Commercially grown orange trees are propagated asexually by grafting a mature cultivar onto a suitable seedling rootstock to ensure the same yield, identical fruit characteristics, and resistance to diseases throughout the years. Propagation involves two stages: first, a rootstock is grown from seed. Then, when it is approximately one year old, the leafy top is cut off and a bud taken from a specific scion variety, is grafted into its bark. The scion is what determines the variety of orange, while the rootstock makes the tree resistant to pests and diseases and adaptable to specific soil and climatic conditions. Thus, rootstocks influence the rate of growth and have an effect on fruit yield and quality.
General Acceptability of Jam Produced from Orange and Pineapple
The combination of orange and pineapple in jam production has gained considerable interest due to the complementary flavors and nutritional benefits of both fruits. Oranges are known for their high vitamin C content, tangy-sweet flavor, and health-promoting properties, while pineapples offer a tropical aroma, fiber, and bromelain—an enzyme with anti-inflammatory benefits (Okoh et al., 2018). The blend of these two fruits not only enhances the sensory attributes of the jam but also adds to its nutritional richness, making it a popular choice among consumers seeking both taste and health benefits.
Sensory evaluation studies indicate that jams made from orange and pineapple are generally acceptable to consumers in terms of taste, aroma, color, texture, and overall acceptability. A study by Oluwajoba, Awolu, and Akinwale (2017) revealed that a mixture of orange and pineapple pulp in the right proportion (typically 50:50 or 60:40) yields a product with balanced sweetness and acidity, which is highly appreciated by taste panelists. The vibrant color and pleasant aroma of the mixed-fruit jam also contribute to its high visual and olfactory appeal.
From a functional standpoint, the pectin content in oranges aids in achieving the desired gel-like consistency in jam making, which complements the flavor and juiciness of pineapple. The synergistic effect of natural pectin and added sugar enhances the texture, leading to a spreadable and glossy jam that meets commercial quality standards (Onimawo & Egbekun, 2008). This improves not only the physical properties but also the shelf stability and marketability of the jam.
Consumer acceptability also depends on the preservation method and sugar content. Reducing sugar while maintaining flavor integrity is crucial, especially for health-conscious consumers. Research by Ndife et al. (2013) shows that fruit jams with reduced sugar but enhanced with natural flavors like pineapple and orange still maintain high acceptability among both young and adult consumers. Additionally, the use of citric acid from orange improves microbial stability, extending the shelf life of the product without compromising taste or quality.
The general acceptability of orange-pineapple jam is high due to its sensory appeal, nutritional content, and health-friendly properties. The combination of both fruits results in a balanced, flavorful, and visually appealing product that satisfies consumer preferences. With the right formulation and processing methods, jam produced from orange and pineapple can serve both as a nutritious food and a commercially viable product in the food industry (Ayo, 2009).


CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Introduction
	This chapter presents the methodology that will be adopted for this study. The methodology described the specification of procedure for the collection and analysis of data necessary to solve the problem required in the study. Methodology is described as the set of methods systematic approach towards solving a particular problem through data collection.
3.1	Research Design
Research Design refers to the overall strategy utilized to carry out research that defines a succinct and logical plan to tackle established research question through the collection, interpretation, analysis, and discussion of data.	
The research design was an analytical survey. Analytical surveys also referred to as diagnostic studies attempt to describe and explain why certain situations exist. In this approach two or more variables are usually examined to test research hypotheses. The results allow researchers to examine the interrelationships among variables and to draw explanatory inferences.
3.2	Study area 
Study Area in Hospitality Management is the designated physical or operational environment (such as a hotel, resort, restaurant, tourism destination, or hospitality training facility) where data is collected and research is conducted to investigate hospitality practices, management strategies, customer service effectiveness, employee performance, sustainability practices, or other hospitality-related phenomena.
The Study area for the study is the selected Students and Staffs of Kwara State Polytechnic, Ilorin Hospitality Department.
3.3	Target Population
The target population is the group of individuals that the intervention intends to conduct research in and draw conclusions from. In cost-effectiveness analysis, characteristics of the target population and any subgroups should be described clearly.
The population for the study will be Fifty (50). The population of this study will consist of the selected students and some selected staffs in the Hospitality Department of Kwara State Polytechnic, Ilorin. 
3.4	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 sampling techniques for this research study is simple random sampling. Furthermore, Simple random sampling is a type of probability sampling in which the researcher randomly selects a subset of participants from a population. Each member of the population has an equal chance of being selected.
3.5	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.
TAROYAMINE (2019) formula is used to determine the sample size for research TARO (2019) method.
N= N1 (1+N(e)
Where n = sample Size
N = total population
E = Error Limit (0.05 on the basis of 95% confident level
I = Constant
1 + N 2 N
	Ce
1 + 50(0.05)2 50


	50
1 + (0.0025)2(50)
		50
		1.25
N = 50
3.6	Research Instrument
	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 research instrument for this research study is the use of sensory evaluation form. 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. 
Sensory analysis is a scientific discipline that applies principles of experimental design and statistical analysis to the use of human senses for the purposes of evaluating consumer products. The discipline requires panels of human assessors, on whom the products are tested, and recording the responses made by them.
Sensory evaluations for the utilization of Irish potato are done using affective testing through the design of a structured sensory evaluation form. The sensory forms are administered to carefully selected panels of personnel recruited for this type of testing after consumption of the food.
3.6.1 Measurement of Variable
	This can be described as Measurement variables are, as the name implies, things you can measure. An individual observation of a measurement variable is always a number.
The variable measure in the case of this research work is the use of questionnaire, which was embed in table designing, which consist of row and column	
3.7	Data Collection Techniques
	Data collection techniques refer to the ways in which data are being collected for the research work. 
The data collection for this research work is through the use of sensory evaluation form which consist of evaluation by taste, appearance, aroma, colour and the grade includes excellent, Very Good, Good, Fair, Poor will be used to collect necessary information from the respondent. 
3.8	Data Analysis
	Data Analysis is the process of systematically applying statistical and/or logical techniques to describe and illustrate, condense and recap, and evaluate data.
The researcher used the percentage method as a statistical technique to analyze and interpreted the data collected. Tabular format is used to analyze the data which consist of Variable, Frequency and percentage.
Methodology 
MATERIALS & Method 
- Blender 
- Bowl
- Knife 
- Chopping Board
Preparation Method
Recipe 					Quantity 
Orange 					20 pieces
Pineapple 					5 pieces
Sugar 						¾ tsp


Flowchart for Jam Production using Orange and Pineapple
	Orange and Pineapple



Wash thoroughly to avoid stones and sand



Peel the Body



Cut the Fruit to smaller pieces

Blend the fruits



Sieve the Blended fruit 

Add sugar


Stir until the sugar is dissolved


Once sugar is dissolve cook on a low medium heat until the orange/pineapple jam is thick


Pineapple/Orange Jam 



METHOD
1. In a blender or mixer add all the chopped fruits and blend until smooth to form a puree.
2. Cook fruits pineapple and orange with sugar
3. In a pan, add the pineapple and orange  along with sugar and cook on medium flame by stirring continuously till it comes to a boil.
4. Lower the flame & let the puree thicken
5. Keep the flame low and let it simmer until the puree thickens. Stir at regular intervals.
6. Once the puree starts to thicken it will become like a semi-solid jam. 
7. Let the jam thicken on low heat
8. Cook until the jam becomes thick. Keep stirring at regular intervals. It will take about 30-40 minutes on low heat.
9. Cover to steam for five minutes.
10. Store & serve Mixed Fruit Jam

Part A: 
BIO DATA OF RESPONDENT 
1. Sex:  male 	(	)    female   	(	)
2. Age:   16 -25   (         )	26 – 45     (       )   46 and above   (        )
3. Marital status: 	single   (       )      married    (       )    others   (        )
4. Educational background:   GCE/SSCE/WAEC   (      ) 	OND/NCE    (       )   HND/BSC/BA     (      )     ph.D   (        )  
5. Nationality:      Nigerian   (        )     other   (        )
6. Religion ____________________________________________
Part B: 
SENSORY EVALUATION FORM
	Variables 
	Excellent
	Very good
	Good
	Fair
	Poor

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	





CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1	Introduction
The researcher in this chapter attempt to present the data obtained through administration of sensory evaluation form distributed to the selected testing panel which consist of the selected respondents.
The data obtained are then analyzed on the order of their presentation in the sensory evaluation form. It is to be noted that the researcher present data collected from the sensory evaluation form using tables and analyzed in a visual statistical analysis format. 
4.2	Data Presentation and Analysis
In this chapter, data collected using the instrument of data collection were presented and analyzed. The data such presented were based on the responses from the respondents through the use of carefully administered sensory evaluation forms which was completed and returned to the researcher.
Fifty (50) sensory evaluation forms were used as the data collection tool for this research work. The data are thus present based on questions presenting the respondent’s Bio Data and the analysis of the questions that are based on the formulated questions in the sensory evaluation form.
4.3	ANALYSIS OF DATA
The fifty (50) sensory evaluation forms are thus analyzed as shown below:
TABLE 4.1: SEX OF RESPONDENTS
	SEX
	NO OF RESPONDENTS
	PERCENTAGE

	Male
	25
	50

	Female
	25
	50

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.1 shows that 25 respondents representing 50% of the total respondents were Male while 25 respondents representing 50% of the total respondents were female. The significance of this result shows that both male and female respondents used for this research work are equal.


TABLE 4.2: AGE OF RESPONDENTS
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	16-25
	23
	46

	26-45
	24
	48

	46 and Above 
	3
	6

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.2 shows that 23 respondents representing 46% of the total respondents were from the age range of 16-25 while 24 respondents representing 48% of the total respondents were 26-45 years, while 3 respondent representing 6% were 44 years and above. The significance of this result shows that more youths individual are used for this research.
TABLE 4.3: MARITAL STATUS OF RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Single
	36
	72

	Married 
	14
	28

	Others
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.3 shows that 36 respondents representing 72% of the total respondents were single while 14 respondents representing 28% of the total respondents were married, no respondent were others. The significance of this result shows that more single respondents were used for this research work.
TABLE 4.4: EDUCATIONAL QUALIFICATION OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Waec
	-
	-

	OND/NCE
	3
	6

	HND/B.Sc/ BA
	47
	94

	Ph.D
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.4 shows that 3 respondents representing 6% were OND/NCE holder while 47 respondents representing 92% of the total respondents were HND/B.Sc Holder. The significance of this result shows that more HND/BSC/B.A were used for this research.
TABLE 4.5: NATIONALITY OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Nigeria 
	50
	100

	Others 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.5 shows that all the 50 respondents representing 100% are Nigerians,. The significance of this result was that all of the respondents are Nigerians.
TABLE 4.6: RELIGION OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Christian 
	17
	34

	Muslim 
	33
	66

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.6 shows that 17 respondents representing 34% of the total respondents were Christian  while 33 respondents representing 66% of the total respondents were Muslim, The significance of this result shows that more Muslim respondent are used for this research.
DATA ANALYSIS AND RESEARCH BASED QUESTIONS
TABLE 4.7: APPEARANCE OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	28
	56

	Very Good
	18
	36

	Good 
	4
	8

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 28 respondents representing 54% of the total respondents rated the Appearance of the jam produced from pineapple excellent, 18 respondents representing 36% rated the jam as very good, while the remaining 4 respondents representing 8% chooses good. No respondents chooses fair or poor as the appearance of the jam.


TABLE 4.8: TASTE OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE (%)

	Excellent 
	12
	24

	Very Good
	32
	64

	Good 
	6
	12

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 12 respondents representing 24% of the total respondents rated the taste of the jam as excellent, 32 respondents representing 64% rated the jam taste as very good, while 6 respondents representing 12% chooses good, and the remaining 1 respondent representing 2% chooses fair. No respondents choose poor as the taste of the jam.
TABLE 4.9: TEXTURE OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	10
	20

	Very Good
	23
	46

	Good 
	17
	34

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 10 respondents representing 20% rated the jam as excellent, 23 respondents representing 46% rated the recipe texture as very good, 17 respondents representing 34% chooses good, while no respondents chooses fair or poor as the consistency of the jam.


TABLE 4.10: FLAVOUR OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	10
	20

	Very Good
	20
	40

	Good 
	19
	38

	Fair 
	1
	2

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 10 respondents representing 20% of the total respondents rated the flavor of the jam excellent, 20 respondents representing 40% rated the recipe taste as very good, 19 respondents representing 38% chooses good. While the remaining 1 respondent representing 2% choose fair. No respondents choose poor as the flavor of the jam.
TABLE 4.11: ACCEPTABILITY OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	12
	24

	Very Good
	16
	32

	Good 
	20
	40

	Fair 
	1
	2

	Poor 
	1
	2

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 12 respondents representing 24% of the total respondents rated the acceptability of the jam excellent, 16 respondents representing 32% rated the jam acceptability as very good, while 21 respondents representing 42% chooses good and the remaining 1 respondent representing 2% agree on fair. 1 respondents representing 2% choose poor.


JAM USING ORANGE
TABLE 4.12: APPEARANCE OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	28
	56

	Very Good
	18
	36

	Good 
	4
	8

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 28 respondents representing 54% of the total respondents rated the Appearance of the jam produced from orange excellent, 18 respondents representing 36% rated the jam as very good, while the remaining 4 respondents representing 8% chooses good. No respondents chooses fair or poor as the appearance of the jam.
TABLE 4.13: TASTE OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	12
	24

	Very Good
	32
	64

	Good 
	6
	12

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 12 respondents representing 24% of the total respondents rated the taste of the jam as excellent, 32 respondents representing 64% rated the jam taste as very good, while 6 respondents representing 12% chooses good, and the remaining 1 respondent representing 2% chooses fair. No respondents choose poor as the taste of the jam.


TABLE 4.14: TEXTURE OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	10
	20

	Very Good
	23
	46

	Good 
	17
	34

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 10 respondents representing 20% rated the jam as excellent, 23 respondents representing 46% rated the recipe texture as very good, 17 respondents representing 34% chooses good, while no respondents chooses fair or poor as the consistency of the jam.
TABLE 4.15: FLAVOUR OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	10
	20

	Very Good
	20
	40

	Good 
	19
	38

	Fair 
	1
	2

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 10 respondents representing 20% of the total respondents rated the flavor of the jam excellent, 20 respondents representing 40% rated the recipe taste as very good, 19 respondents representing 38% chooses good. While the remaining 1 respondent representing 2% choose fair. No respondents choose poor as the flavor of the jam.


TABLE 4.16: ACCEPTABILITY OF THE JAM PRODUCED USING PINEAPPLE
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	12
	24

	Very Good
	15
	30

	Good 
	21
	42

	Fair 
	1
	2

	Poor 
	1
	2

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 12 respondents representing 24% of the total respondents rated the acceptability of the jam excellent, 15 respondents representing 30% rated the jam acceptability as very good, while 21 respondents representing 42% chooses good and the remaining 1 respondent representing 2% agree on fair. While the remaining 1 respondent representing 2% choose poor as the acceptability of the jam.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary
This research work examines the production of jam using orange and pineapple. The objectives of the study is to examine the health benefits of the used fruit (Pineapple, Orange) in production of jam, To know the nutritional value of Orange and Pineapple in Human health, To ascertain the general acceptability of the jam produced from orange and pineapple. Data was collected using the sensory evaluation form which consist of grade i.e excellent, very good, good, fair and poor. The health benefits and the importance of jam is being analyzed. The study was divided into five (5)Chapters. Chapter one examine the introduction to the research topic. Chapter two examines the review of relevant literatures on the topic. Chapter three examines research methodology on the topic and the production method. Chapter four deals with the data presentation and analysis. Chapter five being the last chapter deals with the summary, conclusion and recommendations.
5.2	Conclusion 
	The orange and pineapple jam samples made had a relatively higher nutritional quality which makes it a healthy and acceptable fruit jam that can be consumed by both young and adults. The microbial load of jam made with orange and pineapple was safe for consumption. The experimental samples scored above average for all sensory parameters. However, Commercial jam was more preferred especially due to the less desirable appearance and spreadability of jam made from orange and pineapple. Vitamin compositions of the jam were within the range of the recommended daily intake required for proper body functioning.
Furthermore, The study has shown that is possible to produce an acceptable composite JAM from different proportion of orange and pineapple fruit. The microbiological load of the jam samples were slightly high but fell within acceptable level stipulated by microbiological standards. The microbial result also indicates that the product was safe for consumption. The percentage of total soluble in the samples was high and related to the viscosity values. The viscosity values showed that samples were non - Newtonian and exhibited shear thinning. Sensory result of the composite jam samples indicated no significance difference in all the sensory attributes studied in this work implying that production of jam from a combination of different proportion of fruit is Acceptable.
5.3	Recommendations
In the course of  this research work, the following recommendations  are made up:
· More studies should be done on the production of jam using different fruit
· Jam making industry should try as much as possible to be using fruit for the production of the jam
· More programs should be done on the uses of jam using fruits. Because it is another way to extend the shelf life or life span of the fruits used since they are perishable commodities 
· Government should encourage farmers to expand to the type of agriculture so as to avoid wastage 
· Hospitality industry should welcome the usage of other fruits in the making of jam instead of the already familiarized one.  
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QUESTIONNAIRE ON UTILIZATION OF ORANGE AND PINEAPPLE IN THE PRODUCTION OF JAM AND ITS NUTRITIVE VALUE
Part A: 
BIO DATA OF RESPONDENT 
7. Sex:  Male 	(	)    Female   	(	)
8. Age:   16 -25   (         )	26 – 45     (       )   46 and above   (        )
9. Marital Status: 	Single   (       )     Married    (       )    Others   (        )
10. Educational Background:   GCE/SSCE/WAEC   (      ) 	OND/NCE    (       )   HND/BSC/BA     (      )     ph.D   (        )  
11. Nationality:      Nigerian   (        )     Other   (        )
12. Religion ____________________________________________
Part B: SENSORY EVALUATION FORM
Variables 
Excellent
Very good
Good
Fair
Poor
APPEARANCE





TASTE





TEXTURE





FLAVOUR





ACCEPTABILITY
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