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CHAPTER ONE
1.1 Background of the Study
In recent years, there has been a significant shift towards the consumption of plant-based milk alternatives due to rising health awareness, increased prevalence of lactose intolerance, and ethical or religious dietary restrictions. Consumers are actively seeking nutritious, dairy-free beverages made from natural ingredients. Among the numerous plant-based milk options, tigernut milk, date extract, and coconut milk stand out for their nutritional richness and health benefits.
Tigernut (Cyperus esculentus) is an underutilized tuber crop that is rich in fiber, iron, potassium, and essential fatty acids. It is commonly used in the production of kunnu aya, a traditional non-alcoholic beverage in Nigeria (Adejuyitan, 2011). The milk derived from tigernut is lactose-free, making it suitable for lactose-intolerant individuals, and also exhibits antioxidant and heart-protective properties (Belewu & Belewu, 2007).
Dates (Phoenix dactylifera), on the other hand, are naturally sweet fruits that are high in dietary fiber, natural sugars, vitamins, and minerals. They provide energy and help enhance the flavor profile of plant-based drinks without the need for artificial sweeteners (Al-Farsi & Lee, 2008). The inclusion of dates in milk-based beverages contributes not only to sweetness but also to nutritional enhancement.
Coconut milk is derived from the grated meat of mature coconuts and is known for its creamy texture and pleasant aroma. It contains medium-chain triglycerides (MCTs), which are known to support metabolism and immune health (DebMandal & Mandal, 2011). Coconut milk also improves the mouthfeel and flavor of mixed beverages.
Combining tigernut milk, date extract, and coconut milk may result in a nutrient-dense, palatable, and functional drink that could serve as a healthy alternative to dairy-based beverages. However, to ensure consumer safety and satisfaction, it is essential to assess the quality of the product through physicochemical, sensory, microbial, and nutritional evaluations.
1.2 Statement of the Problem
The increasing awareness of health-related issues associated with the consumption of cow’s milk—such as lactose intolerance, cholesterol content, and allergenic reactions—has led to a growing demand for plant-based milk alternatives. Despite the availability of various plant-based options like soy, almond, and oat milk, there is limited exploration of indigenous and underutilized plant sources such as tigernuts, dates, and coconuts in composite beverage formulations.
Tigernut milk is widely consumed in some parts of Nigeria as a local beverage, but it is often produced in its raw form without adequate preservation, standardization, or nutritional fortification. Similarly, dates and coconut milk are often consumed separately without being incorporated into functional drink formulations. The integration of these three ingredients into a single beverage could provide a synergistic nutritional benefit, improved taste, and wider consumer appeal.
However, there is a lack of comprehensive studies focused on the development of such a composite drink. Important factors such as the right blending ratios, sensory acceptability, microbial safety, and shelf-life stability remain unexplored. Additionally, the nutritional and physicochemical properties of the combined product have not been fully evaluated or documented.
This knowledge gap poses a challenge to the commercialization and safe consumption of such plant-based drinks. Therefore, there is a need to develop a standardized method for producing a tigernut, date, and coconut milk drink and to assess its quality in terms of sensory, nutritional, and microbiological properties.
1.3 Objectives of the Study
1.3.1 Objective	
	The main objective of this research is to produce and assess the quality of a plant-based milk drink composed of tigernut milk, dates, and coconut milk.
1.3.2 Specific objectives include:
1. To develop a standardized method for producing the drink.
2. To evaluate the physicochemical properties of the beverage.
3. To assess the sensory attributes (taste, aroma, color, texture, and overall acceptability).
4. To examine the microbial quality and shelf stability.
5. To determine the nutritional composition of the drink.
1.4 Research Questions
1. What are the optimal blending ratios of tigernut milk, date extract, and coconut milk for the production of a palatable and nutritious beverage?
2. How do different blending ratios of tigernut milk, dates, and coconut milk affect the physicochemical properties (e.g., pH, total soluble solids, acidity) of the drink?
3. What are the sensory characteristics (taste, aroma, texture, appearance, and overall acceptability) of the tigernut, date, and coconut milk drink, and how do they vary with different formulations?
1.5 Significance of the Study
This study is significant for several reasons, particularly in the areas of nutrition, food innovation, public health, and local resource utilization.
Firstly, the research promotes the use of locally available and underutilized natural resources such as tigernuts, dates, and coconuts. These ingredients are rich in essential nutrients and can serve as viable alternatives to dairy milk, especially for individuals who are lactose-intolerant, vegan, or allergic to dairy products. By formulating a composite drink from these plant sources, the study contributes to the diversification of nutritious, dairy-free beverage options.
Secondly, this research supports the growing global trend toward healthier lifestyles and functional foods. The drink developed through this study may possess health-promoting properties due to the high fiber content of tigernuts, the natural sugars and antioxidants in dates, and the beneficial fatty acids in coconut milk. As such, the findings could be valuable to nutritionists, dietitians, and health-conscious consumers.
Furthermore, the study addresses issues related to food safety and quality by analyzing the physicochemical, microbiological, and sensory attributes of the drink. This contributes to establishing quality standards and best practices in the processing and preservation of plant-based beverages.
From an economic perspective, the study encourages small-scale food processing and entrepreneurship. It has the potential to empower local producers and add value to agricultural produce, thereby boosting income and reducing post-harvest losses.
Finally, the findings from this study can serve as a foundation for further research and development in food science, especially in the formulation and commercialization of functional beverages from indigenous crops.
1.6 Scope of the Study
	The study covers the selection and preparation of ingredients (tigernut, dates, and coconut), formulation of different beverage blends, and analysis of quality parameters including physicochemical properties, nutritional composition, sensory evaluation, and microbial safety.
1.7 Limitation of the Study
	While this study aims to provide valuable insights into the production and quality assessment of a composite tigernut, date, and coconut milk drink, there are certain limitations that may impact the generalizability and scope of the findings:
1. Availability of Raw Materials: The quality and availability of tigernuts, dates, and coconuts may vary based on seasonal factors and geographic location. This could influence the consistency of the drink's composition and sensory characteristics across different batches.
2. Production Scale: The study will focus on laboratory-scale production of the drink. Scaling up the production process to an industrial level may present challenges in terms of equipment, consistency, and quality control that were not addressed in this research.
3. Shelf Life: While the study evaluates the shelf-life of the drink under refrigeration, factors such as extended storage conditions, packaging materials, and distribution logistics may affect the actual shelf-life in real-world settings. The results may not be fully applicable to commercial production and distribution scenarios.
4. Lack of Long-Term Studies: The study will focus on the short-term shelf-life and sensory properties of the beverage. Long-term health benefits and consumer preferences over extended periods of consumption are outside the scope of this research.
	Despite these limitations, the findings of this study will provide valuable insights into the potential of tigernut, date, and coconut milk drink as a healthy and sustainable plant-based beverage alternative.
1.8 Definition of Terms
1. Tigernut Milk: A dairy-free milk alternative made from tigernuts (Cyperus esculentus), which are tubers rich in fiber, vitamins, and essential minerals. It serves as the base ingredient in the composite drink.
2. Dates: The fruit of the date palm (Phoenix dactylifera), commonly used as a natural sweetener, packed with energy, dietary fiber, antioxidants, and essential minerals. Dates are added to enhance the flavor and nutritional content of the beverage.
3. Coconut Milk: A plant-based milk derived from the grated meat of mature coconuts, rich in medium-chain triglycerides (MCTs), vitamins, and minerals. Coconut milk contributes to the creaminess, flavor, and nutritional profile of the drink.
4. Composite Beverage: A drink formulated by blending two or more ingredients (often from plant sources) to improve its nutritional content, taste, and functionality. Examples include blends of tigernut, coconut, and date extracts.
5. Quality Assessment: The process of evaluating the characteristics of a product such as nutritional value, microbial stability, organoleptic (sensory) properties, and safety to determine if it meets acceptable standards.
6. Organoleptic Properties: Sensory characteristics of food or beverages, such as taste, color, aroma, texture, and appearance, that influence consumer acceptability.
7. Nutritional Composition: The breakdown of nutrients (such as carbohydrates, proteins, fats, vitamins, and minerals) present in a food or beverage product, usually determined through laboratory analysis.
8. Pasteurization: A mild heat treatment used to kill harmful microorganisms in food and beverages without significantly altering their nutritional value or taste.
9. Functional Drink: A beverage that provides health benefits beyond basic nutrition, often through the inclusion of bioactive components like antioxidants, dietary fiber, or probiotics



CHAPTER TWO
Literature Review
2.1 Introduction
	Plant-based milk alternatives are gaining popularity globally due to rising health concerns, lactose intolerance, and increasing awareness of the health risks associated with animal-based products. Among such alternatives, tigernut milk, coconut milk, and date extracts are locally available ingredients with impressive nutritional profiles and functional properties. This chapter reviews existing literature related to the individual and combined use of these ingredients in beverage production, with a focus on their nutritional value, health benefits, processing methods, and quality evaluation.
	Plant-based milk refers to any milk-like liquid made from plant sources such as nuts, seeds, legumes, or cereals. They are generally considered healthier alternatives to dairy milk due to their cholesterol-free, lactose-free, and low-calorie nature (Sethi, Tyagi, & Anurag, 2016). Plant-based milk beverages are also fortified to improve their nutritional value and often appeal to consumers who follow vegetarian, vegan, or allergen-free diets.
2.2 Tigernut (Cyperus esculentus) Milk
Tiger-nut (Cyperus esculentus) belong to the family, Cyperaceae. The plant was first known by the Arabs, first in the Valencia region. It is a local crop for most of the Western Hemisphere as well as Southern Europe, Africa, Madagascar, the Middle East and the Indian Subcontinent [2]. It has different names in Nigeria, as “Aya” in Hausa, “Imumu” in Yoruba and “Aki Hausa” in Igbo. Tiger nuts can be eaten in different forms like: raw, roasted, dried, or baked. It serves as a good plant for the preparation of “kunu aya” (a local beverage in Nigeria) [3]. Tiger nut milk is a highly nutritional and energetic drink which can be consumed by both the old and young people [2], is a good source of energy contents (starch, fat, sugar and protein), minerals (phosphorus,
potassium) and vitamins E and C [4,5]. Due to its short shelf life and lack of information on its nutritional potentials, the milk is underutilized [6]. Other than its use as a beverage, tiger nut milk is beneficial to diabetic patients [7]; reduces
cholesterol level or aids lose weight [5,8].
2.2.1 Nutritional Composition
	Tigernut tubers are rich in carbohydrates (≈45–50% dry weight), fats (≈30%), fiber (≈15%), protein (5–10%), and micronutrients. The milk (aqueous extract) retains much of the tuber’s oil and sugars but loses most insoluble fiber. For example, a pure tigernut beverage contains about 13.6% carbohydrate, 4.9% fat (predominantly oleic acid), ~0.8% protein and only ~0.2% fiber per 100g. It provides ≈100–110 kcal per 100 ml. Key minerals include calcium, magnesium, potassium, phosphorus, iron and zinc (e.g. ≈3–7 mg Ca and 2–7 mg K per 100 g in fortified samples). Vitamins C and E are also present at moderate levels. 
· Bulleted composition (approx. per 100 g tigernut milk) – Carbohydrates ≈13–14 g (mostly sugars/starch); Fat ≈4.9 g (≈90% unsaturated, mainly oleic acid); Protein ≈0.8 g; Fiber ≈0.2 g (negligible, since fiber is filtered out); Energy ≈100 kcal.
2.2.2. Health Benefits and Functional Roles: 
	Tigernut is a nutrient-dense, gluten- and lactose-free food. Its high insoluble fiber (and resistant starch) content (≈10 g per 50 g tubers) promotes gut health and regularity. The monounsaturated fats (oleic acid) help maintain healthy blood lipids, lowering LDL (“bad” cholesterol) and raising HDL. Tigernut also supplies essential minerals and vitamins (e.g. Ca, Mg, K, Fe, Zn, vitamins C/D/E) that support bone, metabolic and immune function. In particular, the tubers’ Ca and Mg contribute to bone health and blood pressure regulation. The natural antioxidants (vitamins C, E and phenolic compounds) protect against oxidative stress and inflammation. Tiger nut oil contains alkaloids, saponins and tannins with antibacterial and anti-inflammatory actions. Its resistant starch acts as a prebiotic, fostering beneficial colon bacteria and moderating blood glucose. Traditional claims (e.g. improved digestion, energy, libido) align with its nutrient profile; modern studies note benefits for digestion and potential anti-diabetic effects (via fiber and healthy fats).
· Key functional effects: High fiber bulk prevents constipation and aids satiety. Monounsaturated fat reduces cardiovascular risk. Antioxidant vitamins protect cells. Mineral content supports bone and cardiovascular health. Prebiotic starch promotes gut flora health.
2.2.3 Processing Methods 
	Traditionally, tigernut milk is made by soaking cleaned tubers in water (often overnight), then grinding or blending them and filtering through cloth to yield a milky extract. The extract may then be lightly heated (≈70 °C) to ensure safety. Boiling or pasteurization is often used to extend shelf life. Modern innovations include malting (germinating) tigernuts for a few days before extraction: sprouted nuts naturally convert starch to sugar, boosting sweetness and yield. For instance, sprouting can raise milk yield from ~50% to ~70% of the water added (by mass), by in situ amylase activity. Industrial processes may also add exogenous amylase (or use ultrasonication) to hydrolyze starch, producing a naturally sweeter milk amenable to pasteurization. Finally, modern production may use mechanical screw presses, ultrafiltration and homogenization to improve extraction efficiency and emulsion stability.
2.3 Dates (Phoenix dactylifera)
	Dates are a natural source of sugars (glucose, fructose, and sucrose), fiber, potassium, magnesium, and antioxidants such as flavonoids and phenolics (Al-Farsi & Lee, 2008). They are often used as natural sweeteners in beverages, especially in regions with hot climates. Their addition not only improves flavor but also boosts the antioxidant and energy content of food products (Baliga et al., 2011).
	Several studies have highlighted the use of date extracts in functional food formulations. For instance, Saafi et al. (2009) noted that date syrup could serve as a healthy sugar alternative with no added preservatives, which makes it ideal for inclusion in natural beverages.
2.3.1 Nutritional Composition
	Dates are very high in natural sugars and fiber. Date flesh typically contains ~70–80% carbohydrates (mainly glucose, fructose, sucrose) and ~7–8% dietary fiber on a wet basis. Protein (≈2%) and fat (≈0.2%) are minimal. A 100 g serving of dates provides about 314 kcal. Dates supply important minerals: potassium, magnesium, selenium, copper and iron are all abundant. For example, 100 g of dates can supply >15% of the RDA of selenium, copper and magnesium. Vitamins B-complex (especially B6, B5, folate) and C are present in moderate amounts. Dates are also rich in phenolic antioxidants (flavonoids, carotenoids).
· Key nutrients: ~75 g sugars/100 g; ~7–8 g fiber/100 g; Protein ≈2 g; Fat <0.3 g. Vitamins: B complex, C; Minerals: K (~600 mg), Mg, Ca, Fe (15–20% RDA/100 g).
2.3.2 Health Benefits and Functional Roles: 
	Dates are valued for their energy and nutrients. The high fiber content aids digestion, slows sugar absorption, and has been shown to help lower blood cholesterol. Dates’ simple sugars provide quick energy, making them useful for athletes or as a natural sweetener, while fiber moderates glycemic impact. Rich in antioxidants (carotenoids, phenolics), date consumption contributes to reducing oxidative stress and inflammation. The fruit’s magnesium and potassium support cardiovascular health (blood pressure regulation), and iron helps prevent anemia. Vitamin B6 and folate are important for metabolic health. Laboratory studies and reviews report that date polyphenols have anti-inflammatory, anti-tumor and anti-diabetic effects. Clinically, date intake in late pregnancy has been associated with easier labor: one trial found women who ate dates in the 4 weeks before term had shorter labors and needed less medical induction. Traditional uses include giving dates to nursing mothers and to treat constipation, coughs and anemia, reflecting their combined nutrient and antioxidant profile.
· Key functional effects: High fiber aids gut health and helps control blood lipids. Natural antioxidants (phenolics, vitamins) protect against chronic diseases. Potassium/magnesium support heart and muscle function. Date extract’s sweetness provides a calorie boost. (Some studies note improved insulin sensitivity and reduced oxidative markers with date consumption. Evidence suggests dates may naturally promote labor induction and shorten labor stages.
2.3.3 Processing Methods: 
	Date extract for beverages or syrups is typically made by pitting and hot-water extraction. In commercial production, chopped or whole dates are mixed with hot water (often >70 °C) for about 1 hour to solubilize sugars. The pulp is then crushed/strained and the liquid filtered. Traditional date syrup (“dibs” or “date honey”) is obtained by gently boiling the liquid to concentrate it, but modern methods use vacuum evaporators to achieve ~70–75% total soluble solids with less heat damage. The use of enzymes (e.g. pectinases, cellulases) or ultrasonic treatment can increase yield and clarity by breaking down cell walls. The resultant date syrup is a viscous sweetener; alternatively, a lesser-concentrated “date juice” can be used in beverages. Date paste is made by grinding boiled dates (with no water or minimal water) into a thick spread. Dates can also be dried, ground into flour, or fermented (to alcohol or vinegar). Modern quality control may include pasteurization and fine filtration to improve stability.
2.4 Coconut Milk (Cocos nucifera)
Coconut milk is derived from grated coconut meat and is known for its rich taste, creamy texture, and high oil content. It contains medium-chain fatty acids (especially lauric acid), which have been shown to boost immune function and support weight management (DebMandal & Mandal, 2011). Coconut milk is widely used in the preparation of beverages, curries, and desserts.
In the context of plant-based drinks, coconut milk contributes a creamy mouthfeel and flavor enhancement. However, due to its high fat content, its combination with other plant-based milks requires careful formulation to prevent phase separation or off-flavors (Santos et al., 2019).
2.4.1 Nutritional Composition
	Coconut milk is a high-calorie, high-fat plant beverage. Commercial canned coconut milk is about 68–70% water and 24% fat, with ~6% carbohydrates and ~2% protein. The fat is ~90% saturated, predominantly medium-chain triglycerides: ~48–50% lauric acid (C12:0) and ~15–18% myristic acid (C14:0). Per 100 ml, coconut milk provides roughly 230 kcal. It also delivers minerals like manganese (≈0.9 mg/100 ml, ~40% DV), magnesium, potassium (~263 mg/100 ml), iron and copper. B-vitamins (folate, B6, B5) and vitamin C are present in small amounts. Some calcium is present (≈15–20 mg/100 ml). Note that fat content can vary widely by product: “coconut cream” and canned milk are much richer than diluted “coconut milk beverage.”
· Key nutrients: Fat ≈24 g (≈90% saturated, half lauric acid); Carbs ≈6 g; Protein ≈2 g; Manganese ~0.9 mg; Potassium ~263 mg per 100 ml.
2.4.2 Health Benefits and Functional Roles: 
	The medium-chain fats in coconut milk (especially lauric acid) are absorbed and metabolized differently than long-chain fats. They are transported directly to the liver for energy, which can slightly boost metabolism. Some studies suggest that diets rich in coconut (and hence lauric acid) may raise HDL and lower triglycerides, though evidence is mixed. Lauric acid and its derivative monolaurin have known antimicrobial activity. Coconut’s natural antioxidants (phenolic compounds) can protect cells: it has been shown to contain phenols that neutralize free radicals. One rodent study found rats fed coconut milk had greater fat loss and improved lipid profiles compared to other milks. Coconut milk is also lactose-free and provides electrolytes (K, Mg, P), making it a useful hydration and nutrient source in tropical diets. However, its very high saturated fat means that moderation is advised – excess intake may raise LDL cholesterol. Coconut oil (and thus coconut milk) is the richest natural source of lauric acid (≈50% of its fat). In traditional medicine, coconut milk is used for its cooling and nourishing properties (e.g. in postpartum diets), and its mineral content supports bone and muscle health.
· Key functional effects: Rapid energy source from MCTs may increase satiety and thermogenesis. Antimicrobial lauric acid supports immune defense. Dietary fiber from coconut flesh (in thicker milk) aids digestion. Provides important minerals (P, K, Mg) and medium-chain fats for infant nutrition. Coconut’s antioxidants protect against oxidative stress. However, its saturated fat requires balancing with unsaturated fats in the diet (American Heart Association notes potential LDL-raising risk.
2.4.3 Processing Methods: 
	Traditionally Coconut milk is made by grating the white flesh of mature coconut and pressing it with or without added hot water. The first pressing yields “thick” cream; subsequent pressings with more water yield a thinner milk. Manual pounding or squeezing through a cloth is common in home kitchens. Commercial: Industrial processes use mechanical screw-presses and industrial filters to extract milk from coconut mash. The raw milk is often homogenized for uniformity. To ensure safety, coconut milk is pasteurized (e.g. heating to ~72–75°C for several seconds or minutes), which extends refrigerated shelf life to weeks. Many canned or packaged coconut milks are sterilized/UHT and sealed aseptically for long storage. Stabilizers or emulsifiers (such as guar gum, gellan, or starches) are frequently added to prevent fat separation in the final product. Powdered forms are made by spray-drying reconstituted milk. Overall, the industry trend is toward UHT-treated, consistent-quality products, though fresh, homemade extraction remains common in producing countries.
2.5 Composite Beverages Using Local Ingredients
	Composite beverages are functional drinks formulated by blending two or more food materials—often locally sourced—to enhance their nutritional, sensory, and health-promoting qualities. These beverages commonly combine plant-based ingredients such as cereals, legumes, fruits, seeds, and nuts. In regions like Nigeria, composite beverages made from local crops offer not only a solution to nutritional deficiencies but also contribute to food security and sustainable livelihoods (Adepoju & Adeniji, 2012).
	Local ingredients like tigernut (Cyperus esculentus), dates (Phoenix dactylifera), and coconut (Cocos nucifera) have been increasingly explored for composite beverage production due to their unique nutritional profiles and health benefits. Tigernut milk is rich in dietary fiber, monounsaturated fats, and minerals; date fruits are natural sweeteners high in iron and antioxidants; while coconut milk contributes healthy fats and imparts creaminess (Adejuyitan, 2011; Ocloo et al., 2014).
	Several studies have demonstrated the potential of these ingredients in composite beverage development. For instance, Adejuyitan (2011) formulated a nutrient-rich drink using tigernut, coconut, and date, which showed good consumer acceptability and improved nutrient content compared to individual components. Similarly, Ocloo et al. (2014) evaluated a blended beverage from tigernut and coconut milk and reported enhanced protein and fat content, alongside favorable sensory attributes.
	The use of local ingredients in beverage production offers multiple advantages:
· Nutritional enrichment: The combination enhances the overall nutritional profile of the beverage (Bolarinwa et al., 2015).
· Economic benefit: Local sourcing reduces production cost and promotes local agriculture (Olatunde et al., 2020).
· Cultural relevance: These beverages align with traditional food practices, promoting cultural acceptance (Omemu et al., 2018).
· Sustainability: It supports eco-friendly practices and reduces dependency on imported raw materials.
	However, challenges such as short shelf life, microbial contamination, and lack of standardized production methods can limit the commercial viability of these beverages. Despite this, their potential as affordable, health-promoting drinks remains significant, especially in developing regions.


CHAPTER THREE
METHODOLOGY
3.0 Introduction
This chapter describes the methodology used to conduct the study. It outlines the research design, study area, target population, sampling techniques, sample size, research instrument, data collection methods, and the analysis used. This methodological framework ensures the research is valid, reliable, and reproducible.
3.1 Research Design
The research adopts an experimental design. This design is suitable because it allows the researcher to manipulate the ingredients (tigernut, dates, and coconut milk) to produce different formulations and evaluate their quality through sensory and laboratory analyses.
3.2 Study Area
The research was carried out in the restaurant and demonstration kitchen of the Department of Hospitality Management Technology, located in Ilorin, Kwara State. This environment provided the ideal setting for conducting controlled sensory evaluations. The restaurant was equipped with comfortable seating arrangements and hygienic facilities, ensuring that the experimental conditions were both sanitary and conducive to unbiased judgment.
3.3 Target Population
The target population comprised academic staff and students (ND2 and HND2) of the Department of Hospitality Management Technology. These individuals were considered appropriate due to their background knowledge in food preparation and hospitality, which could enhance the accuracy and relevance of their evaluations. Their familiarity with food service standards makes them credible assessors of quality in culinary products.
3.4 Sampling Techniques
A stratified random sampling technique was used. The population was first divided into strata: academic staff, ND2 students, and HND2 students. From each stratum, participants were randomly selected. This method ensured that each subgroup of the population was proportionately represented, increasing the generalizability and reliability of the findings. It also minimized selection bias and enhanced the balance between experienced and novice respondents.
3.5 Sample Size
A total of 50 respondents participated in the study. This included 10 academic staff and 40 students (20 ND2 and 20 HND2). This sample size exceeds the minimum recommended by the project supervisor and ensures that the findings are statistically valid. A larger sample helps reduce sampling error and increases confidence in the observed differences between groups.
3.6 Research Instrument
The main data collection tool was a structured sensory evaluation questionnaire, based on the 9-point hedonic scale, a widely used instrument in food science for capturing consumer preferences. The questionnaire assessed six key sensory attributes: taste, aroma, texture, appearance, flavor, and overall acceptability. It allowed respondents to rate each attribute on a scale from 1 (dislike extremely) to 9 (like extremely). This type of scale provides a reliable method of quantifying subjective preferences and has been validated in numerous food sensory studies.
3.6.1 Measurement of Variables
This section outlines the variables used in the study and how each will be measured. The variables include independent and dependent variables.
The study measured both independent and dependent variables:
Independent variable: Tigernut Milk, Dates and Coconut Milk
Dependent variables: Sensory characteristics (taste, aroma, texture, appearance, flavor) and overall acceptability.
These variables were quantified using the 9-point hedonic scale, and the average scores across all respondents were calculated for statistical comparison.
Recipe
· 8 cups of Tigernuts
· 20 dates
· 2 large coconut
· 5 cups water
· optional: sugar syrup, ginger or other spices to taste
Method Of Preparations
· Soak the tigernuts: rinse the tigernuts and soaks them in water for some minutes. Drain and rinse them again
· Prepare the dates: remove the seeds and rinse the date.
· Extract coconut milk: crack open the coconuts, remove the flesh, and blend with water to extract the milk
· Blend everything together: combine the tigernuts, date, coconut milk and water in a blender. Blend until smooth.
· Strain the mixture: pour the blended mixture into a bowl through a fine sieve. Squeeze to extract as much milk as possible
· Chill and serve: pour the tigernuts milk into a clean bottle and serve chilled
3.7 Data Collection Techniques
Participants were invited to the tasting session in groups. The setting was prepared under hygienic and consistent conditions. Each respondent was assigned a number and given a plate with coded samples (A and B) to prevent bias. Water was provided for mouth rinsing between tastings. After tasting both samples, respondents independently filled out the questionnaire. The use of coded samples and individual responses helped maintain objectivity and reduced the influence of peer opinions.
3.8 Data Analysis
Data were analyzed using Statistical Package for Social Sciences (SPSS) version 23. Descriptive statistics were used to summarize demographic data and sensory ratings. An Independent-Sample T-Test was applied to determine whether there was a statistically significant difference in the mean scores between the two cake types. The significance level was set at p ≤ 0.05, meaning any result with a p-value less than or equal to 0.05 was considered statistically significant.
CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1INTRODUCTION  
	This chapter deals with the presentation and analysis of data collected from the administration of sensory evaluation form distributed to the selected testing panel which consist of the selected respondents. The data obtained are the analyzed on the order of their presentation in the sensory evaluation form using tables and analyzed and visual statistical analysis format. In this chapter, data collected using the instrument of data collection where presented and analyzed. The data sensory evaluation form 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 present based on the questions presenting the respondents bio data and the analysis of the questions that are based on the formulated question in the sensory evaluation form.
4.2 DATA PRESENTATION 
	The fifty [50] sensory evaluation forms are thus analyzed as shown below. 
Table 4.1; gender of respondents 
	Gender
	No of Respondent 
	Percentage

	Female
	28
	56

	Male 
	22
	44

	Total
	50
	100%


Source: Researchers survey 2025.
Table 4.1 shows that 28 respondents representing 56% of the total respondents were females, while 22 respondents representing 44% of the total respondent were male.
The significance of the result was that more female were involved in this survey than males.
Table 4.2 age of respondents
	Variables 
	No of respondent 
	Percentage

	20-35
	39
	78

	36-55
	11
	22

	55 and above
	-
	-

	Total 
	50
	100%


Source: Researchers survey 2025
Table 4.2 shows that 39 respondents representing 78% of the total respondents were from the age range of 20-35, while 11 respondents representing 22% of the total respondent were 36-55. 
The significance of the result were youth than adult.
Table 4.3: Academic Status
	Variables
	No of respondents 
	Percentage

	ND 1
	-
	-

	ND 11
	20
	40

	HND I
	-
	-

	HND II
	20
	40

	Staff/Non Student
	10
	20

	Total
	50
	100%


Source: researcher’s survey, 2025
Table 4.4 shows that 12 respondents representing 40% of the total respondents were NDII, while 20 respondents representing 40% of the total respondents were HNDII while 10 respondents representing 20% of the total respondent were Staff/Non Student. The significance of this result was that NDII and HNDII were involved in this survey than the Staff/Non Student.


4.4: APPEARANCE OF TIGERNUT, DATE AND COCONUT DRINK
	Variables
	No of Respondents 
	Percentage

	Excellent
	15
	30

	Very Good
	20
	40

	Good
	13
	26

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: researcher’s survey, 2025
From the table shown above,15 respondents rated the appearance of the breadfruit-cake  excellent, 20 respondents representing 40% rated very good while 13 respondents representing 26% rated it good, remaining 2 respondents representing 4% chose fair, No respondents chose poor as the appearance of the breadfruit cake. The above table shows the appearance of the tigernut, date and coconut drink is very good.


TABLE 4.5 TASTE OF THE TIGERNUT, DATE AND COCONUT DRINK 
	Variables
	No of Respondents
	Percentage

	Excellent
	26
	52

	Very Good
	14
	28

	Good
	10
	20

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100%


Source: researcher’s survey 2025
From the table above, 26 respondents representing 52% of total respondents rated the cake excellent, 14 respondent representing 28% rated the cake very good while the remaining 10 respondent representing 20% chose good. No respondents chose fair and poor. This is to show that the taste of the cake is excellent.


TABLE 4.6 TEXTURE OF THE TIGERNUT, DATE AND COCONUT DRINK
	Variables
	No of Respondents
	Percentage

	Excellent
	18
	36

	Very Good
	12
	24

	Good
	20
	40

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: Researcher’s Survey, 2025
From the table above, 18 respondents representing 36% of the total respondents rated the texture excellent, while 12 respondents representing 24% rated it very good, the remaining 20 respondents representing 40 percent rated it good. No respondents chose fair and poor. This shows that the texture of the tigernut, date and coconut drink is good.


TABLE 4.7: FLAVOR OF THE TIGERNUT, DATE AND COCONUT DRINK
	Variables
	No of  Respondents
	Percentage

	Excellent
	14
	  28

	Very Good
	26
	  52

	Good
	10
	  10

	Fair
	-
	    - 

	Poor
	-
	    -

	Total
	50
	 100


Source: Researcher’s survey, 2024.
From the table above, 14 respondents representing 28% of the total respondents rated the flavor excellent, while 26 respondents representing 52% rated it very good ,the remaining 10 respondents representing 20% rated it good. No respondents chose fair and poor. This shows that the texture of the tigernut, date and coconut drink is very good.


TABLE 4.8 LEVEL OF ACCEPTABILITY OF THE TIGERNUT, DATE AND COCONUT DRINK
	Variables
	No of Respondents
	Percentage

	Excellent
	12
	24

	Very Good
	27
	54

	Good
	11
	22

	Fair
	-
	-

	Poor
	-
	-

	Total
	50
	100


Source: researcher’s survey, 2025
From the table above, 12 respondents representing 24% of the total respondents accept that the cake was excellent, while 27 respondents representing 54% accept it was very good the remaining 11 respondents representing 22% accept it was good. No respondents chose fair and poor. This shows that the level of acceptability of the tigernut, date and coconut drink is very good.
4.3 DISCUSSION OF FINDINGS
This section discusses the findings obtained from the sensory evaluation of the Tigernut, Date, and Coconut drink as presented in Section 4.2. The discussion is organized based on the socio-demographic characteristics of respondents and their sensory evaluation of the drink’s attributes, including appearance, taste, texture, flavor, and overall acceptability. The product was more favorably evaluated by females and young adults. ND II and HND II students made up the majority of the panel, indicating a student-focused study environment. The drink performed excellently in key sensory attributes — particularly taste and appearance. Texture and flavor were also positively received, with no negative ratings recorded. Overall, the tigernut, date, and coconut drink demonstrated high sensory acceptability among the test panel. These findings suggest that the drink has good potential for consumer satisfaction and could be considered for small-scale production or further product development studies.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of Findings
This study was conducted to evaluate the production and quality attributes of a beverage made from tigernut, date, and coconut. A total of fifty (50) respondents participated in a sensory evaluation exercise to assess the appearance, taste, texture, flavor, and overall acceptability of the drink. The key findings are summarized below: Demographics: The majority of respondents were females (56%) and within the age group of 20–35 years (78%). ND II and HND II students formed the majority of the panel (80%), while staff/non-students made up the remaining 20%. Appearance: 96% of respondents rated the appearance of the drink from good to excellent. Taste: 80% of the respondents rated the taste as excellent or very good. Texture: 100% of the panel found the texture to be acceptable, with 36% rating it excellent and 40% good. Flavor: 80% of respondents rated the flavor very good or excellent. Acceptability: The overall acceptability was high, with 54% rating it very good and 24% excellent. The results indicate that the drink was generally well-received in terms of all sensory attributes tested.
5.2 Conclusion
Based on the sensory evaluation conducted, it can be concluded that the tigernut, date, and coconut drink is both nutritionally appealing and sensorial acceptable. The positive responses in taste, flavor, and appearance highlight the drink’s potential as a healthy, natural beverage alternative. Its acceptance across a youthful demographic suggests market potential, especially among health-conscious individuals.
The absence of negative ratings (fair or poor) in any sensory category confirms that the combination of tigernut, date, and coconut can yield a high-quality, palatable beverage.
5.3 Recommendations
Based on the findings of this study, the following recommendations are made:
Commercial Development: Efforts should be made to develop this drink into a marketable product, possibly targeting health-conscious consumers, students, and young adults.
Nutritional Analysis: Further research should be carried out to determine the nutritional and microbiological profile of the drink to establish its health benefits and shelf life.
Packaging and Preservation: Suitable packaging methods and natural preservation techniques should be explored to enhance the product’s shelf stability for commercial distribution.
Awareness Campaigns: Nutritionists, food scientists, and entrepreneurs should promote the benefits of local and natural beverages such as this to encourage healthier lifestyle choices.
Product Diversification: Additional flavor variants or formulations (e.g., with ginger, lemon, or moringa) can be tested to appeal to different taste preferences.
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APPENDIX
SENSORY EVALUATION QUESTIONNAIRE
SECTION A: DEMOGRAPHIC INFORMATION
1. Gender: Male (   ) Female (   )
2. Status: ND 1 (   ) ND II (   )  HND I (   ) HND II (   ) Staff/Non Student (   )
3. Age: 16-25 (   ) 26-45 (    ) 46 above (   )
SECTION B: SENSORY EVALUATION 
PRODUCTION AND QUALITY ASSESSMENT OF TIGERNUT, DATE AND COCONUT DRINK
Please taste the samples and rate them based on the following attributes using the scale bellow:
	Attribute
	Excellent(5)
	Very Good (4)
	Good (3)
	Fair (2)
	Poor (1)

	1. Appearance
	
	
	
	
	

	2. Colour
	
	
	
	
	

	3. Flavour
	
	
	
	
	

	4. Texture
	
	
	
	
	

	5. Accessibility
	
	
	
	
	




