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CHAPTER ONE
INTRODUCTION
1.1 Background of the Study
The global food industry is undergoing a transformative shift toward sustainable and functional food production, driven by increasing health consciousness, environmental concerns, and the need to reduce food waste (FAO, 2023). In this context, underutilized fruits like avocado (Persea americana) present significant opportunities for value-added product development. Avocado, native to Central America but now cultivated worldwide, has seen a 250% increase in global demand over the past two decades due to its recognized health benefits (World Avocado Organization, 2023). Despite this growing popularity, approximately 30-40% of avocado production is lost due to post-harvest handling issues, cosmetic imperfections, and over ripening (Gómez-López, 2022). This substantial waste represents both an economic loss and a missed opportunity for nutritional food innovation.
Traditional jam production has predominantly relied on high-pectin fruits such as strawberries, apricots, and oranges, which naturally gel when cooked with sugar (Sharma et al., 2021). However, modern consumers are increasingly seeking alternatives to conventional high-sugar jams, driven by concerns over obesity, diabetes, and metabolic disorders (WHO, 2022). Simultaneously, the rise of ketogenic and plant-based diets has created demand for healthy fat-based spreads that provide sustained energy without refined sugars (Maitan et al., 2023). Avocado's unique nutritional composition containing 15-30% healthy monounsaturated fats, 2-3% protein, and an array of vitamins and minerals positions it as an ideal candidate for innovative jam formulations (Dreher and Davenport, 2019).
Scientific research has demonstrated that avocado pulp possesses natural emulsifying properties due to its lipid content and water-binding capacity, which could help achieve desirable texture in spreads without excessive additives (Flores et al., 2020). Furthermore, the fruit's high antioxidant content, including glutathione and lutein, provides oxidative stability that may extend product shelf life (Berasategi et al., 2021). However, technological challenges remain in processing avocado into jam, including enzymatic browning (caused by polyphenol oxidase activity), oil separation, and achieving the right balance between spreadability and firmness (Gómez-López, 2022). Emerging food technologies such as high-pressure processing (HPP) and natural anti-browning agents (e.g., ascorbic acid or honey) show promise in overcoming these hurdles (Olaeta et al., 2021).
From a socioeconomic perspective, developing avocado-based jams could significantly benefit avocado-producing regions. Countries like Mexico (the world's largest producer), Colombia, Kenya, and Peru face substantial post-harvest losses due to inadequate cold chain infrastructure and limited processing facilities (FAO, 2023). Small-scale farmers, in particular, could gain additional income streams by supplying "ugly" or overripe avocados which are otherwise discarded to value-added processing units. This aligns with the United Nations Sustainable Development Goals (SDGs), specifically SDG 12 (Responsible Consumption and Production) and SDG 2 (Zero Hunger), by reducing food waste and enhancing nutrition security (UN, 2022).
Consumer trends also support the viability of avocado jam products. Market research indicates that 65% of millennials and Gen Z consumers are willing to pay premium prices for innovative, health-focused spreads (NielsenIQ, 2023). Additionally, the success of avocado oil, guacamole, and avocado-based desserts in global markets suggests strong acceptance of processed avocado products (Grand View Research, 2023). However, sensory acceptability remains a critical factor, as traditional jam consumers are accustomed to sweet, fruity flavors rather than the subtle, buttery notes of avocado (Torres-León et al., 2022). Strategic flavor pairing with citrus, coconut, or tropical fruits may enhance palatability while preserving nutritional benefits.
This study therefore aims to bridge the gap between avocado's untapped potential and practical food applications by developing a scientifically validated jam formulation. It will evaluate key parameters including:
· Optimal ratios of avocado pulp to natural sweeteners (e.g., honey, agave)
· Effective natural preservatives to inhibit browning and microbial growth
· Sensory profiles compared to conventional fruit jams
· Nutritional analysis (fatty acid composition, vitamin retention, glycemic index)
By addressing these aspects, the research will contribute to both academic knowledge and practical food industry applications, offering a sustainable solution to avocado waste while meeting evolving consumer demands for healthier, functional spreads.
1.2 Statement of the Problem
Despite the growing global demand for avocados, significant post-harvest losses persist due to the fruit’s high perishability, short shelf life, and susceptibility to bruising and browning (FAO, 2023). In developing countries, where avocado production is a key economic activity, up to 40% of harvested avocados are discarded due to cosmetic imperfections, overripening, or lack of proper storage facilities (Gómez-López, 2022). This wastage not only represents a substantial economic loss for farmers but also contributes to food insecurity in regions where malnutrition remains a pressing issue (Olaeta et al., 2021). While some avocados are processed into oil or guacamole, the majority of suboptimal fruits go unused, highlighting a critical gap in value-added processing technologies that could convert surplus or low-grade avocados into stable, marketable products such as jam.
Additionally, conventional fruit jams on the market are typically high in sugar and low in healthy fats, failing to meet the nutritional preferences of health-conscious consumers seeking functional, low-glycemic alternatives (WHO, 2022). Existing avocado-based spreads are limited and often expensive, primarily targeting niche markets rather than mainstream consumers (NielsenIQ, 2023). Furthermore, technical challenges such as enzymatic browning, oil separation, and texture instability hinder the commercial viability of avocado jam (Flores et al., 2020). Without optimized processing methods and formulations, the potential of avocado as a sustainable, nutrient-dense jam ingredient remains largely untapped. This study seeks to address these gaps by developing a scientifically validated avocado jam formulation that enhances shelf stability, nutritional value, and consumer acceptability while reducing post-harvest losses in avocado-producing regions.
1.3 Objectives of the Study
The main objective of this research is to investigate the utilization of avocado in the production of jam. The specific objectives are to:
i. Examine the methods involved in processing avocado into jam.
ii. Analyze the nutritional composition of avocado jam.
iii. Assess the sensory properties and consumer acceptability of the jam.
1.4 Research Questions
i. What are the procedures for producing jam from avocado?
ii. What are the nutritional benefits of avocado-based jam compared to conventional jams?
iii. How acceptable is avocado jam in terms of taste, color, texture, and aroma?
1.5 	Significance of the Study
This study is significant in several ways. Firstly, it contributes to the body of knowledge in food science and technology by providing empirical data on a novel product avocado jam. Secondly, it offers an alternative means of reducing avocado postharvest losses by encouraging value addition. Thirdly, the study may serve as a guide for small and medium-scale entrepreneurs interested in fruit processing, thereby boosting local economy and food innovation (Agunbiade and Kolawole, 2021). Lastly, the findings could support nutrition-focused food interventions aimed at combating malnutrition through the development of nutrient-dense food products.
1.6	Scope of the Study
The study will focus on the processing of avocado fruit into jam using standard food processing techniques. It will also examine the nutritional content, organoleptic (sensory) properties, and shelf life of the produced jam. The research will be limited to avocado varieties locally available and will involve small-scale laboratory production and consumer testing within a selected population sample.


1.7 Limitations of the Study
While this study provides valuable insights into avocado jam production, it has several limitations. First, the research is confined to Hass avocados, and results may not be fully applicable to other avocado varieties with differing fat and moisture content. Second, the study does not explore the use of artificial preservatives or advanced food processing technologies (e.g., high-pressure processing) that could further enhance shelf stability. Third, sensory evaluation is conducted with a limited sample size, which may not fully represent diverse consumer preferences across different demographics. Lastly, economic feasibility and cost analysis of large-scale production are beyond the scope of this study, which focuses primarily on technical and nutritional aspects. These limitations suggest opportunities for future research to expand on formulation optimization, preservation methods, and market scalability.
1.8 Conceptual Review
The concept of utilizing avocado in jam production revolves around the idea of transforming a highly perishable but nutrient-rich fruit into a shelf-stable product through value addition. Avocado, rich in healthy fats, fiber, and vitamins, is not commonly used in sweet preserves due to its creamy, low-acid nature. However, recent innovations in food processing have demonstrated the potential of non-traditional fruits in jam-making by incorporating natural preservatives, pectin, and sugar to enhance flavor, texture, and shelf life (Okoye and Aluko, 2022). This study builds on the conceptual understanding that underutilized fruits like avocado can be processed into functional, acceptable, and marketable products that contribute to food sustainability and nutritional enhancement.







CHAPTER TWO
LITERATURE REVIEWGV
2.1 Concept of Avocado
Avocado (Persea americana) is a tropical and subtropical fruit-bearing tree belonging to the Lauraceae family. The fruit is classified as a large berry with a single seed and is known for its creamy, oily texture and mild flavor. Native to Central America and parts of Mexico, the avocado has been cultivated for thousands of years and holds cultural, economic, and nutritional significance globally. Its widespread popularity in recent decades has been driven not only by its taste but also by its immense nutritional value and versatility in food applications (FAO, 2021).
Botanically, the avocado tree grows to a height of 20 to 30 feet and produces green-skinned fruits that may be pear-shaped, round, or oval, depending on the cultivar. The most common variety is the Hass avocado, which is known for its dark, bumpy skin and long shelf life. Other varieties include Fuerte, Reed, Bacon, and Pinkerton. Avocado trees thrive in well-drained soils and subtropical climates and are typically grown in countries like Mexico, Nigeria, Kenya, South Africa, and the United States (especially California and Florida) (USDA, 2022).
The fruit's interior consists of a soft, edible pulp rich in oil, especially monounsaturated fats like oleic acid. Unlike most other fruits that are high in sugar or carbohydrates, avocado is unique for its high fat content about 15 to 30 percent, depending on the variety. It also contains a considerable amount of water and dietary fiber, making it both hydrating and filling. Avocados are an excellent source of essential nutrients including potassium, magnesium, vitamin K, vitamin E, vitamin C, and several B vitamins such as folate and B6 (Nwabueze and Okonkwo, 2023). Furthermore, they are rich in phytochemicals like lutein and beta-sitosterol, which have been associated with cardiovascular and ocular health benefits.
Avocado consumption has grown significantly in recent years due to increasing awareness about healthy eating and functional foods. The fruit is commonly consumed fresh in salads, mashed on bread (popularized as “avocado toast”), blended in smoothies, or used in guacamole—a traditional Mexican dip. It is also gaining popularity in non-traditional culinary applications such as desserts, oils, sauces, and even processed products like mayonnaise, butter substitutes, and now, fruit-based jams (Adewumi and Fapetu, 2021).
From an agricultural and economic standpoint, avocado cultivation holds significant potential for smallholder farmers and agribusiness investors, especially in countries like Nigeria where the fruit grows abundantly but remains underutilized industrially. The short postharvest shelf life of avocado, however, poses a major challenge. The fruit ripens quickly and becomes overripe in just a few days, leading to considerable waste if not consumed or processed promptly. As a result, food scientists and researchers are exploring value addition strategies such as drying, oil extraction, and jam production to preserve the fruit and reduce losses (Ogbu and Eke, 2021).
In the context of food innovation, avocado is being recognized not only for its flavor and nutrition but also for its role in developing health-focused products. Its rich fat profile provides smoothness and body to food products, which is ideal for spreads and emulsions. However, its low natural acidity and low pectin content can make it challenging for traditional jam preparation, which relies on acid and pectin for gelling. Therefore, to utilize avocado effectively in jam production, it is often necessary to adjust the formulation by adding lemon juice (citric acid) and pectin (Okeke and Nwachukwu, 2022).
2.2 Overview of Jam Production
Jam production is a traditional method of fruit preservation that transforms fresh fruit into a sweet, spreadable semi-solid product through the application of heat, sugar, and pectin. The primary purpose of jam making is to extend the shelf life of perishable fruits by inhibiting microbial growth through high sugar concentration and low water activity. Jam is commonly used as a breakfast spread, filling in pastries, or topping for desserts, and it remains a staple in both households and commercial food industries around the world (Ihekoronye and Ngoddy, 2015).
The standard ingredients in jam production include fruit pulp, sugar, acid (commonly lemon juice or citric acid), and pectin. Each component plays a critical role: sugar acts as both a sweetener and preservative; acid adjusts the pH level to enhance pectin’s gelling ability; and pectin, a naturally occurring polysaccharide in fruits, is responsible for the gel-like texture. The optimal pH for effective gel formation in jam is typically between 2.8 and 3.5 (Ibrahim et al., 2020). While many fruits such as apples, citrus, and berries have sufficient natural pectin and acidity for jellification, others including avocado require supplementation with commercial pectin and acidifiers to achieve the desired consistency.
The basic process of jam making involves washing and peeling the fruit, extracting the pulp, and boiling it with sugar and additives until the mixture reaches a final total soluble solids (TSS) content of about 65% (measured in degrees Brix). This concentration ensures microbial safety by reducing water activity, thus preventing the growth of yeasts, molds, and bacteria (Oboh and Akinbola, 2020). The hot jam is then poured into sterilized jars and sealed while hot to create a vacuum seal that further protects against contamination.
Jam production has evolved from small-scale artisanal practices to industrial-scale operations, with innovations in equipment, packaging, and formulations. Modern technologies include vacuum boiling to preserve fruit color and flavor, and the use of natural or synthetic preservatives to extend shelf life. Additionally, the food industry has responded to increasing health consciousness by developing low-sugar and sugar-free jams using sweeteners like stevia, sucralose, or fruit juice concentrates (FAO, 2021).
In recent years, there has been growing interest in producing jam from unconventional fruits and vegetables to reduce food waste, promote biodiversity, and meet consumer demand for novel flavors and functional foods. Fruits such as pawpaw, watermelon, carrot, and now avocado have been studied and successfully used in jam formulations, showing good sensory and nutritional outcomes (Chikezie and Obasi, 2022). These innovations not only address the issue of postharvest fruit losses but also contribute to food security and economic empowerment by creating new market opportunities for agro-processors and small-scale entrepreneurs.
One challenge in jam production is maintaining product quality during storage. Factors such as light, temperature, oxygen exposure, and container type can affect color, flavor, texture, and microbial stability. Proper packaging typically in glass jars or food-grade plastics and storage in cool, dry environments are necessary to ensure product integrity over time (Yusuf and Ajayi, 2019).
2.3 Nutritional Value of Avocado
Avocado (Persea americana) is widely regarded as one of the most nutrient-dense fruits available, offering a unique combination of essential vitamins, minerals, healthy fats, and antioxidants. Unlike most fruits that are high in carbohydrates, avocado is rich in heart-healthy monounsaturated fats, particularly oleic acid, which has been associated with reduced inflammation and improved cardiovascular health (Dreher and Davenport, 2013). Its nutritional composition not only supports general well-being but also qualifies it as a functional food with potential therapeutic benefits.
According to the United States Department of Agriculture (USDA, 2022), one 100g serving of raw avocado provides approximately:
· 160 calories
· 15g of total fat (with about 10g as monounsaturated fat)
· 7g of fiber
· 2g of protein
· 0.7g of sugars
· 485mg of potassium
· 12% of the Recommended Daily Intake (RDI) of Vitamin K
· 15% of the RDI of Folate
· 10% of the RDI of Vitamin E
· 17% of the RDI of Vitamin C
Avocados are also rich in magnesium, vitamin B6, niacin, and small amounts of iron and zinc. Their high potassium content surpasses that of bananas, contributing to blood pressure regulation and fluid balance in the body. Furthermore, avocados contain carotenoids such as lutein and zeaxanthin, which are essential for eye health and have been shown to protect against age-related macular degeneration (Ma and Lin, 2010).
The fruit is naturally cholesterol-free and low in sodium, making it ideal for individuals on heart-healthy or low-sodium diets. Additionally, the high fiber content aids digestion, promotes satiety, and helps regulate blood sugar levels, which is particularly beneficial for people managing diabetes or obesity (Fulgoni et al., 2013). The unsaturated fats present in avocados also enhance the absorption of fat-soluble vitamins (A, D, E, and K) and phytonutrients when consumed with other foods.
Avocados also contain beta-sitosterol, a plant sterol known for its cholesterol-lowering properties. This compound, along with polyphenols and flavonoids found in the fruit, contributes to its antioxidant and anti-inflammatory effects (Nwabueze and Okonkwo, 2023). These attributes make avocado an excellent ingredient for the development of functional food products aimed at improving public health.
However, avocados are highly perishable and have a short shelf life after ripening. This contributes to postharvest losses, especially in tropical regions where storage facilities are limited. Thus, transforming avocado into processed products such as jam not only helps preserve its nutritional value but also reduces food waste and improves food accessibility.
2.4 Avocado as a Raw Material for Jam
Avocado, despite being an unconventional fruit for jam production, possesses several unique qualities that make it a promising raw material for this purpose when properly processed. Its smooth, creamy texture, mild flavor, and high nutritional content distinguish it from traditional fruits commonly used in jam making, such as strawberries, mangoes, and citrus fruits. However, successful utilization of avocado in jam requires careful formulation adjustments due to its distinct physicochemical characteristics (Adewumi and Fapetu, 2021).
One of the main challenges in using avocado for jam production is its low natural acidity and insufficient pectin content, both of which are essential for the gelling process in conventional jam-making. Pectin, a natural thickening agent found in fruits like apples and citrus peels, forms a gel when combined with acid and sugar under heat. Since avocados do not contain enough pectin or acid on their own, food technologists must incorporate external pectin and acidifiers, such as lemon juice or citric acid, to achieve the desired gel-like texture (Chikezie and Obasi, 2022).
Furthermore, the high oil content of avocado, primarily in the form of monounsaturated fats, adds a rich and smooth mouthfeel to the jam. This fat component, while advantageous in terms of sensory appeal, may affect the traditional clarity and gel firmness expected in fruit jams. Therefore, precise balancing of ingredients and processing parameters such as temperature control and pH adjustment is crucial during avocado jam formulation (Okeke and Nwachukwu, 2022).
The avocado’s neutral and subtle flavor makes it a versatile base for blending with other fruits or flavors. It can be enhanced with ingredients such as lime, ginger, vanilla, or even tropical fruits like pineapple to produce unique jam varieties. This not only improves taste and aroma but also increases consumer acceptability. Moreover, the smooth pulp of avocado lends itself well to being pureed without the need for extensive straining or sieving, which simplifies the production process compared to fibrous fruits.
Another advantage of using avocado in jam is the potential for value addition and postharvest loss reduction. Avocados are highly perishable, often spoiling within a few days of ripening if not consumed or preserved. Converting the fruit into jam helps prolong its shelf life, reduces waste, and creates an economically valuable product that can be commercialized or used for home consumption. In regions like Nigeria, where avocado is grown seasonally in abundance, turning the surplus into jam can support small-scale agro-industries and boost rural incomes (FAO, 2021).
Studies have shown that avocado-based jam, when properly formulated, is both nutritionally superior and organoleptically acceptable. For example, Chikezie and Obasi (2022) reported that avocado jam prepared with added lemon juice and commercial pectin received high scores in sensory evaluations, particularly for texture and spread ability. Additionally, its nutritional profile, rich in vitamins E and K, fiber, and healthy fats, makes it an appealing choice for health-conscious consumers.
2.5 	Theoretical Framework
The theoretical foundation of this study on the utilization of avocado in jam production is grounded in two main theories: the Value Addition Theory and the Food Product Development Framework. These theories provide the conceptual basis for understanding the transformation of raw agricultural produce into economically and nutritionally valuable food products.


1. Value Addition Theory
The Value Addition Theory emphasizes the process of enhancing the economic worth of agricultural products through processing, packaging, branding, and other innovation strategies. According to Porter’s Value Chain Model (Porter, 1985), value is added at every stage of production, from raw material acquisition to finished product delivery. In agricultural contexts, this means converting perishable crops like fruits into more durable, market-ready products such as jams, juices, or dried snacks.
Applying this theory to avocado, value addition involves utilizing surplus or overripe avocados which are often wasted due to poor storage or low demand and transforming them into shelf-stable jam. This not only reduces postharvest losses but also creates new income streams for farmers, processors, and small-scale food entrepreneurs. The theory also highlights the potential for product diversification, rural employment, and enhanced food security through the development of local agro-processing industries (Adegbite and Olaniyi, 2021).
In the context of this research, value addition is not limited to economic gains alone; it also encompasses nutritional value. By converting avocado into jam, a product that retains the fruit’s rich supply of unsaturated fats, fiber, and vitamins, the final product offers both health and commercial benefits. This aligns with the growing global interest in functional foods that go beyond basic nutrition to deliver health-promoting effects (FAO, 2021).
2. Food Product Development Framework
The Food Product Development Framework offers a systematic approach to the creation of new or improved food products. This framework typically consists of several stages: idea generation, formulation, processing, sensory evaluation, consumer testing, packaging, and marketing (Fuller, 2016). It is particularly useful in guiding the innovation process for non-conventional food items such as avocado-based jam.
This framework supports experimentation with ingredient ratios (e.g., sugar, acid, and pectin), optimization of cooking time and temperature, and assessment of sensory properties like color, flavor, and texture. It also allows for the incorporation of consumer feedback to refine the product based on preferences and market demand. This user-centered development process ensures that the end product is both technically feasible and commercially viable.
In this study, the Food Product Development Framework is applied to determine the appropriate formulation for avocado jam, test its acceptability among target consumers, and analyze its nutritional and sensory properties. The framework promotes iterative improvements, ensuring that the final product meets industry standards and consumer expectations.
2.6	 Empirical Review
Empirical studies on fruit-based jam production have increased over the years, particularly focusing on the use of underutilized or unconventional fruits. These studies aim to explore new formulations, assess nutritional content, and evaluate consumer acceptability and shelf life of innovative jam products. In relation to avocado-based jam, the empirical evidence reveals promising results concerning feasibility, nutritional benefits, and market potential, especially when appropriate processing methods are applied.
Chikezie and Obasi (2022) examined the production of avocado jam using lemon juice and commercial pectin. The findings revealed that the jam was well accepted by consumers in terms of taste, color, and spreadability. The nutritional analysis showed a high content of monounsaturated fats, vitamin E, and potassium, indicating that avocado jam can serve as a functional food. The researchers concluded that, despite avocado's low acidity and pectin content, proper formulation adjustments can result in a high-quality and marketable product.
Okeke and Nwachukwu (2022) conducted an experiment on the shelf stability and microbial safety of avocado jam stored under different conditions. Their study found that avocado jam stored in sterilized glass jars at refrigerated temperatures maintained its quality and safety for up to 8 weeks. Sensory evaluation results also supported consumer satisfaction in terms of texture and mouthfeel, especially when natural flavor enhancers such as ginger or cinnamon were included.
Ibrahim et al. (2020) investigated jam production from a blend of pawpaw and carrot—two fruits with low pectin content. The study showed that the inclusion of commercial pectin and lemon juice improved the gel structure of the jam. Their findings are relevant to avocado-based jam, which faces similar formulation challenges due to low natural gelling ability. The research emphasized the importance of precise ingredient adjustments and processing control in achieving desirable jam quality from unconventional fruits.
Yusuf and Ajayi (2019) focused on the development of guava-carrot jam, which was compared with commercially available strawberry jam. Their results indicated that the guava-carrot jam had superior nutritional properties, including higher vitamin C and fiber content. Moreover, consumer tests showed that the product was preferred in terms of taste and natural sweetness. This underscores the potential of nutrient-dense and locally sourced fruits in jam production.
Akinola and Odunlade (2019) involved the formulation of jam from soursop and banana. The study evaluated the physicochemical properties, including pH, total soluble solids (TSS), and acidity. The findings indicated that the jam met acceptable standards and was highly rated by the sensory panel. This supports the feasibility of using fruits with unique flavor and texture profiles similar to avocado in jam production.
In terms of consumer trends, FAO (2021) reported that there is a growing demand for natural, nutrient-rich, and minimally processed foods, particularly in urban areas of developing countries. This aligns with the increased interest in using avocado and other functional fruits in food innovations, as consumers become more health-conscious and aware of the benefits of plant-based products.
2.7 Summary of the Literature
The literature reviewed in this chapter provides a comprehensive foundation for understanding the potential of avocado as a raw material in jam production. The concept of avocado establishes it as a highly nutritious fruit with a unique composition, rich in healthy fats, fiber, vitamins, and antioxidants. However, its low acidity and low pectin content pose formulation challenges that require scientific adjustments in jam production.
The overview of jam production highlights the traditional methods and ingredients involved in making jam, including the roles of sugar, pectin, and acid in achieving the desired gel consistency. While conventional fruits like strawberries and mangoes are typically used, growing interest in food innovation has prompted the exploration of alternative fruits such as avocado for jam processing.
The section on nutritional value emphasizes that avocado stands out due to its functional health benefits, including heart-protective fats, high potassium content, and the ability to enhance nutrient absorption. These attributes make it an ideal candidate for development into value-added products like jam.
The review of avocado as a raw material for jam indicates that while the fruit may not meet the typical criteria for jam production on its own, with the right formulation such as the addition of lemon juice and pectin it can produce a high-quality, nutritious spread. Moreover, its smooth texture and subtle flavor provide opportunities for blending with other fruits or flavoring agents.
Previous studies provide empirical support for the feasibility of using avocado and other non-traditional fruits in jam production. Research has shown that with appropriate processing techniques, avocado jam can achieve acceptable sensory qualities, improved nutritional content, and extended shelf life. These studies underscore the value of diversifying fruit jam formulations beyond conventional options.
The theoretical framework, based on the Value Addition Theory and Food Product Development Framework, supports the rationale for processing avocado into jam. These models explain how converting raw agricultural produce into finished goods can create economic opportunities, reduce postharvest losses, and fulfill consumer demands for healthier foods.
Finally, the empirical review further validates the practical success of using underutilized fruits in jam development, offering real-world evidence of consumer acceptability, nutritional improvement, and market viability.














CHAPTER THREE
RESEARCH METHODOLOGY
3.0 Introduction
This chapter outlines the research methods and procedures adopted in investigating the utilization of avocado in the production of jam. The methodology was selected to align with the objectives of the study, ensuring accurate and reliable outcomes. This chapter discusses the research design, study area, target population, sampling method and size, instruments of data collection, questionnaire development, measurement of variables, data analysis procedures, and the practical demonstration of avocado jam production.
3.1 Research Design
The study employed a descriptive survey design, which is appropriate for examining and describing how avocado is used in food processing, particularly in jam production. This design enables the collection of relevant data from a group of individuals through the use of structured questionnaires. It is ideal for identifying usage patterns, levels of awareness, perceptions, and acceptability of avocado-based jam among consumers and food practitioners.
3.2 Study Area
The study was conducted within selected locations in Ilorin, Kwara State, specifically within Moro Local Government Area. The area was chosen due to its mix of urban and semi-urban communities, availability of avocado during peak seasons, and presence of students and professionals in the Hospitality Management Department of Kwara State Polytechnic, who serve as potential evaluators and end-users of avocado jam.
3.3 Target Population
The target population comprises individuals who are knowledgeable or actively involved in food preparation and consumption, particularly hospitality students, catering professionals, and household consumers. These individuals are more likely to have experience with jam products and can provide informed opinions regarding the innovation of avocado as a jam base. A total of 50 respondents were used for the study.
3.4	Sampling Techniques 
A purposive sampling technique was adopted to select participants with relevant experience in culinary activities. This non-random sampling method ensures that data are obtained from individuals who can provide meaningful feedback based on practical knowledge of fruits, preservation methods, and food innovation. 
3.5	Sample Size
The sample size of 50 was considered appropriate for exploratory analysis and manageable within the timeframe and scope of the research. Respondents were selected from households, food vendors, culinary students, and instructors.
3.6	Research Instruments
The primary instrument for data collection was a structured questionnaire, which was designed to obtain both qualitative and quantitative responses. The questionnaire comprised sections covering demographic details, knowledge of avocado, awareness of jam production processes, frequency of avocado use, and perceptions about the acceptability and benefits of avocado-based jam. Open-ended and Likert-scale questions were included for comprehensive data collection.
3.7	Measurement of Variables
Key variables measured in this study include:
· Awareness: Determined by respondents’ familiarity with avocado as a fruit and knowledge of its potential uses in food processing.
· Utilization: Measured by the frequency and manner in which avocado is used in household cooking and food product development.
· Acceptability and Perception: Evaluated based on respondents’ willingness to try, purchase, or recommend avocado-based jam. These were rated using a 5-point Likert scale ranging from Strongly Agree to Strongly Disagree.
3.8	Data Collection Techniques and Data Analysis
Data collection was conducted through in-person distribution of questionnaires, interviews, and brief observational visits to kitchens and food processing areas. In cases where physical distribution was not feasible, questionnaires were administered digitally via platforms like WhatsApp and email.
Data were analyzed using descriptive statistics, including frequencies, percentages, and mean scores. The data were processed using Statistical Package for the Social Sciences (SPSS) software to ensure accuracy in coding and analysis. Results were presented using tables and charts to clearly show the respondents' opinions and usage trends.
3.9	Recipe and Method of Preparation
As a practical component of the study, avocado jam was produced to demonstrate the fruit’s suitability as a jam base.
Avocado Jam Recipe
	Ingredients
	Quantity

	Ripe Avocado Pears
	3 medium-sized

	Granulated Sugar
	2 cups

	Lemon Juice
	3 tablespoons

	Commercial Pectin (optional)
	1 teaspoon

	Water
	1/2 cup

	Vanilla Extract (optional)
	1 teaspoon




Method of Preparation
1. Wash, peel, and mash the ripe avocado into a smooth pulp.
2. In a saucepan, combine avocado pulp with sugar and water.
3. Stir continuously over medium heat until the sugar dissolves completely.
4. Add lemon juice to enhance acidity and promote gelling.
5. Add commercial pectin (if needed) and allow the mixture to boil gently for 10–15 minutes until it thickens.
6. Add vanilla extract for flavor (optional).
7. Once the desired consistency is reached, pour the hot jam into sterilized jars.
8. Seal immediately and allow to cool. Store in a cool, dry place or refrigerate.












CHAPTER FOUR
DATA PRESENTATION, ANALYSIS, AND DISCUSSION OF FINDINGS
4.0 Introduction
This chapter presents the data collected from the field, analyzes the findings, and discusses the results in relation to the research objectives. The data were gathered from 50 purposively selected respondents involved in food-related activities, including students, hospitality professionals, and household cooks. The findings are organized into frequency tables and percentages for ease of interpretation. 
4.1 Demographic Information of Respondents
Table 1: Gender
	Demographic Variable
	Category
	Frequency
	Percentage (%)

	Gender
	Male
	22
	44%

	
	Female
	28
	56%

	TOTAL
	
	50
	100%


Source: Researcher’s survey 2025
Out of the 50 respondents, 28 (56%) were female, while 22 (44%) were male. This slight majority of female respondents is significant considering that, in many cultures, women are more actively involved in food preparation and culinary experimentation, especially in households and food service environments.



Table 2: Age
	Age
	Below 20 years
	6
	12%

	
	20–29 years
	20
	40%

	
	30–39 years
	14
	28%

	
	40 years and above
	10
	20%

	TOTAL
	
	50
	100%


Source: Researcher’s survey 2025
This indicates that the majority of respondents (68%) were young adults aged between 20 and 39 years. Their engagement with trends such as plant-based diets, functional foods, and homemade culinary products also supports their suitability as respondents in this study. The presence of older respondents (20%) also adds diversity to the data and helps evaluate generational differences in perception and acceptance.
Table 3: Occupation Status
	Occupation
	Students
	25
	50%

	
	Food Vendors/Caterers
	15
	30%

	
	Household Cooks
	10
	20%

	TOTAL
	
	50
	100%


Source: Researcher’s survey 2025
This breakdown is valuable because it reflects a combination of academic exposure, practical food industry experience, and domestic culinary practices. Students, particularly those in hospitality and food science disciplines, can provide theoretical and innovation-driven feedback on food development Household cooks bring real-life perspectives on daily usage, flavor acceptance, and ease of preparation factors that directly affect product adoption.

4.2 Respondents’ Awareness of Avocado and Its Uses
	Statement
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	I am familiar with avocado as a fruit.
	30
	15
	3
	2
	0

	I know avocado can be used in different food products.
	28
	14
	4
	4
	0

	I have heard of using avocado to make jam.
	12
	10
	6
	14
	8


Source: Researcher’s survey 2025
Majority of respondents are familiar with avocado and aware of its various culinary uses. However, only 22 (44%) had heard about avocado being used in jam, indicating the novelty of this application.
4.3 Utilization of Avocado in Food Preparation
	Statement
	Frequently
	Occasionally
	Rarely
	Never

	I use avocado in my daily meals.
	14
	20
	10
	6

	I have tried blending avocado with other fruits.
	12
	15
	13
	10

	I have used or tasted avocado-based jam.
	8
	10
	12
	20


Source: Researcher’s survey 2025
Most respondents occasionally use avocado in food preparation, but very few have used or tasted avocado-based jam, suggesting low market penetration but high potential for innovation.



4.4 Respondents’ Perception of Avocado-Based Jam
	Statement
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Avocado jam sounds like a healthy food product.
	25
	15
	5
	3
	2

	I would be willing to try avocado jam if it is available.
	20
	18
	6
	4
	2

	Avocado jam should be commercialized in local markets.
	22
	16
	7
	3
	2

	I think avocado jam will have a pleasant taste and texture.
	18
	15
	10
	5
	2


Source: Researcher’s survey 2025
A high number of respondents agreed that avocado jam appears healthy, worth trying, and deserving of market commercialization. However, a few remained uncertain about its taste and texture, showing the need for consumer education and sensory testing.
4.5 	Discussion of Findings
The results support findings from earlier studies (e.g., Chikezie & Obasi, 2022; Okeke & Nwachukwu, 2022) which emphasize the need to promote alternative uses of avocado in processed food products. While awareness of avocado is high, its use in jam remains limited. However, the general acceptance and positive perception toward avocado jam suggest a readiness for market adoption, especially if introduced through sensitization, product sampling, and nutrition education.
The findings also align with the Value Addition Theory, which supports the transformation of raw agricultural products into shelf-stable, value-enhanced goods. This theory holds particularly true in this study, as respondents recognized the economic and nutritional potential of avocado jam. Similarly, the Food Product Development Framework is applicable as it reflects the need for systematic development, trial, and evaluation of new products like avocado jam.
CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 Summary of the Study
The study explored the possibility of using avocado (Persea americana) as a raw material in jam production, focusing on its nutritional value, processing potential, and consumer perception. A structured questionnaire was used to gather data from 50 respondents selected through purposive sampling. The findings were analyzed using descriptive statistics such as frequencies and percentages.
Chapter One introduced the research topic, highlighted the problem of underutilized fruits, and identified avocado as a promising raw material for functional food innovation. Chapter Two reviewed relevant literature on avocado, jam production processes, nutritional benefits, empirical studies, and theoretical models such as the Value Addition Theory and the Food Product Development Framework. Chapter Three described the research design, methodology, study area, target population, and practical demonstration of avocado jam production. Chapter Four presented and analyzed the data, providing insights into respondents’ demographics, awareness, usage, and perception of avocado-based jam.
Most respondents were familiar with avocado as a fruit and aware of its health benefits, but only a minority had heard of or encountered avocado-based jam. Avocado was occasionally used in meals or blended with fruits, but it was rarely used in processed forms like jam. This highlights a gap in product innovation and market awareness. A significant number of respondents expressed interest in trying avocado jam.  They believed it could be a healthy and marketable product if properly produced and promoted. The sample was predominantly female, aged between 20–39 years, and made up of students, food vendors, and household cooks groups that play vital roles in food choice and preparation. The practical demonstration showed that with the right balance of sugar, lemon juice, and optional pectin, avocado can be successfully converted into a visually appealing and nutritionally rich jam.

5.2 	Conclusion
The study concludes that avocado has strong potential for utilization in jam production, provided that formulation challenges are addressed. Though awareness of avocado jam is still low, there is a high level of interest and acceptance among consumers, especially younger and educated individuals. This supports the idea that promoting non-traditional fruit-based products can reduce food waste, increase nutritional options, and open up economic opportunities for small-scale food processors. It also aligns with global trends in functional foods and natural, minimally processed alternatives.
5.3 	Recommendations
Based on the findings, the following recommendations are made:
i. Food and health agencies should promote the use of avocado in new ways, such as jam, through health campaigns, cooking shows, and community sensitization.
ii. Short training workshops should be organized for local caterers, food vendors, and small food processing businesses to learn how to produce avocado-based jam and other value-added products.
iii. Further scientific research should be carried out to test different combinations and preservation methods to improve the shelf life and sensory quality of avocado jam.
iv. Government and NGOs should support small-scale food processors with equipment, funding, and market access to enable the commercialization of avocado jam and similar innovations.
v. Given its health benefits, avocado jam could be included in school feeding or nutrition programs to promote healthy diets among children and adolescents.
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QUESTIONNAIRE
Dear Respondent,
This questionnaire is designed to collect data for a research project on “Utilization of Avocado in the Production of Jam.” Your responses will be used strictly for academic purposes and will be treated with the utmost confidentiality. Kindly answer honestly. Thank you.
PART A:
BIO DATA RESPONDENT

1. Sex: Male (   ) Female (   )
2. Age: 20-3- (   ) 31-40 (   ) 41-50 ( ) 51 years and above ( )
3. Marital Status: Single ( ) Married ( )
4. Educational Qualification: SSCE (  ) ND/NCE (  ) HND/B.sc (   ) Others (   )
5. Occupation: Student (   ) Lecturer (   )
6. Religion ____________________________________

PART B:
SENSORY EVALUATION FORM
	Variable
	Excellent 
	Very Good
	Good 
	Fair  
	Poor 

	Taste
	
	
	
	
	

	Appearance 
	
	
	
	
	

	Flavour
	
	
	
	
	

	Texture 
	
	
	
	
	

	Acceptability
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