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ABSTRACT
This project work examines the utilization of pineapple, apple and watermelon in the production of smoothies. Smoothie is a thick beverage product prepared from raw fruit pulps and/or the blends. Smoothies may include other ingredients such as vegetables, water, crushed ice, fruit juice, sweeteners (such as honey, sugar, syrup). The objective of the study is to investigate the nutritional composition of smoothies (pineapple, apple & watermelon), to find out the factor affecting the shelf life of smoothies, to establish the method of producing smoothies. Sensory evaluation form is the main instrument of data collection, also data was presented using the tabular format which consist of rows and column. The study concludes that the use of pineapple, apple and watermelon in the production of smoothies cannot be overemphasized because of the selected fruit health benefits. The study recommends that the study on the utilization fruits in the production of smoothies should be improved, also, the agricultural sector should plant more fruit which will circulate to the general populace so as to make the production of smoothies more easy and convenient.
Keywords: Smoothies, Pineapple, Apple, Watermelon, Health benefits



CHAPTER ONE
INTRODUCTION
1.1	Background to the Study
An increase in the consumption of fruits and vegetables has been observed in recent years due to increase in knowledge of its beneficial properties. A high amount of plant-based food consumption, at least 400 g of fruits and vegetables is recommended in dietary guidelines (Agudo 2015). Epidemiological surveys indicated a positive correlation towards a diet rich in fruits and vegetables and minimized the occurrence of degenerative diseases including certain types of cancer, cardiovascular diseases, macular degeneration, aging and others (Trichopoulou 2017).
The nutritional and health benefits of continuous consumption of adequate amounts of fruits and vegetables are generally well recognized. Due to seasonal gluts and postharvest losses, fruits are yet to become readily available throughout the year especially in developing countries (Kader, 2005). However, processing of fruit into fruit juice classified as those without pulp (“clarified” or “not clarified”) and those with pulp (“pulps”, “purees”, and “nectars”) and dry fruits have become prominent as a way of extending freshness and availability of fruit especially during off-season (Lozano, 2006). The comparative evaluation of chemical properties of fresh fruit and its secondary products did not show any significant difference (Kader, 2005). This is a kind of fruit puree relatively thick in consistency; obtained from blending the same or different kinds of fruits together with pulp or without other adjuncts and normally consumed fresh or preserved under refrigeration within a short time (Balaswamy et al., 2021).
Fruits and vegetables contain a wide range of micronutrients and non-nutrient bioactive compounds such as dietary fiber, minerals (potassium, calcium, and magnesium) vitamins (A, C and E), phytochemicals (poly phenolic compounds and carotenoids, glucosinolates, organosulphur compounds, sesquiterpene lactones). 
Approximately there are more than 5000 individual phytochemicals have been noticed in fruits, vegetables but a large proportion of them remains unknown (Liu 2013). Bioactive compounds are the secondary metabolites of the plants, which have pharmacological and poisonous manifestations in man and animals (Bernhoft 2019). They generate important functions in the living cell such as defense against free radicals and prevention of disease as a result of oxidative stress and act as antioxidants (Bernhoft 2019). 
The bioactive compound biosynthesis is encouraged by light; hence they assemble in the skin and leaves of the fruits and vegetables (Bernhoft 2019). The levels of the bioactive compounds in fruits and vegetables differs based on genetic factors, environmental conditions such as light, maturity and postharvest treatments (Deepa 2017). The Vitamins, minerals and bioactive compounds of fruits and vegetables are in the liquid form which makes them more bioavailable in the human diet (Gültekin 2016).
The advantages from the intake of fruits and vegetables, seems to be related to additive interactions between the phytochemicals that could affect different pathways such as changes in cholesterol and hormone metabolism, enhances immune response, modulation of steroid hormone concentration and detoxifying enzymes, reduction of blood pressure, stimulates antibacterial, antiviral and antioxidant activity, lowers inflammatory processes, anti-carcinogenic properties and delay of cardiovascular diseases (Ahmedna 2018). It is a fact that fruits and vegetables can be processed for economical and logistical reasons to improve their commercial shelf-life and digestibility fallowing the consumer habits of each country or to facilitate the consumption by special groups (children, pregnant women, older adults and patients with certain pathologies).
Vegetables and fruits that convey a specific, documented health promoting and disease preventing property beyond the basic function of supplying nutrients are termed ‘functional Vegetables and fruits. These products report the wellness trend and the needs of health-conscious consumers across infinite health areas (Kathleen 2019). Another aspect of the success of functional vegetables and fruits is that they taste great and be convenient. 
[bookmark: _GoBack]Fruits have more health halo than vegetables and with their intrinsic sweetness, generally good taste, texture and convenience in portability; they are much more attractive to consumers. Our aim is the provision of appropriate information to plant breeding teams, to select for scientifically proven health-promoting fruits and vegetables as whole fresh functional foods.
Fruits and vegetables producing crops are classified based on their climatic adaptability. They are tropical, subtropical, temperate and arctic fruits and vegetables. Tropical crops survive in the region between tropic of Cancer (23°27”N latitude) and tropic of Capricorn (23° 27”S latitude), need a moist warm climate, resist dry weather and are evergreen. Sub-tropical fruits grow between temperate and tropical climatic conditions (either evergreen or deciduous). They are adapted to low temperatures. Temperate crops are those which survive in extreme cold. They are deciduous and become dormant in winter. The Arctic is a cold temperature region, a few crops thrive in such extreme frost conditions.
1.2	Statement of the Problem
Agriculture is a significant sector in the Nigerian economy as it is one of the back bone of its economy. Fruit and vegetable farming in Nigeria has gained its popularity as it has been a staple food for the citizens in the region as well as a source of employment to most of the people. However, the farmers in these regions do not benefit as much as it would be expected of them. Some of the factors such as climate change, exploitation by middlemen, high costs of input, and low prices of some of the fruit and vegetables in the market have hindered the farmers from keeping up with the practice.
1.3	Objectives of the Study
The objective of the study is to examine the utilization of pineapple, apple and watermelon in the production of smoothies. Other objectives include:   
· To examine the role of fruit in human immune system
· To examine the problems militating against fruit consumption for smoothies production
· To proffer solution to the problems militating against fruit consumption
1.4	Research Questions
The research questions for this research are as follows:
· What are the the role of fruit in human immune system?
· Is there any problems militating against fruit consumption for smoothies production?
· What are the solution to the problems militating against fruit consumption?
1.5	Significance of the Study
	The research seminar will be very useful to various stakeholders in the Nigerian Hospitality Industry as a whole. It will be very important to all management of hotels, restaurant and fast foods who prepare menu for Nigerian populace.
Finally, this research project will enable the Nigerian government to invest more in the cultivation and storage of fruit in order to enhance optimal utilization of its numerous health importance.
1.6	Limitations of the Study
	The following are some of the implications or constraints which the researcher encountered during the course of writing this research:
· Financial constraint: Insufficient funds tends 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 necessary in order for the mentioned limitations not to negatively affect the quality of the research.
1.7	Definition of Terms
· Smoothies: A smoothie is a beverage made by puréeing ingredients in a blender. A smoothie commonly has a liquid base, such as fruit juice or milk, yogurt, ice cream or cottage cheese. Other ingredients may be added, including fruits, vegetables, non-dairy milk, crushed ice, whey powder or nutritional supplements.
· Utilization: This is the act of using something in an effective way: Sensible utilization of the world's resources is a priority
· Production: Production is the process of combining various inputs, both material and immaterial in order to create output. Ideally this output will be a good or service which has value and contributes to the utility of individuals.
· Pineapple: pineapple is a tropical plant with an edible fruit; it is the most economically significant plant in the family Bromeliaceae
· Apple: apple is an edible fruit produced by an apple tree. Apple trees are cultivated worldwide and are the most widely grown species in the genus Malus. The tree originated in Central Asia, where its wild ancestor, Malus sieversii, is still found today.
· Watermelon: Watermelon is a flowering plant species of the Cucurbitaceae family and the name of its edible fruit. A scrambling and trailing vine-like plant, it is a highly cultivated fruit worldwide, with more than 1,000 varieties.


CHPATER TWO
LITERATURE REVIEW
2.0	Review on Smoothies
	As cited in an article entitled Starting a Fruit Juice and Shake Business (2019),with the increasing demand for a healthy food choice, diets and losing weight, starting this kind of business creates many opportunities for young entrepreneurs, and one of the least expensive but potentially profitable ventures to start is selling fresh blended smoothies and shakes.
Based on an article entitled Marketing and Sales Strategy of Juicy Fruit Smoothies (2015), the juice and smoothie brand has been a successful product brand all over the world. Beverages are the most sellable items that people can offer. In relation, selling beverages like concentrated juice, vitamin C juice and nectar juice is mostly profitable during summer, where a frozen juice or smoothie drinks can be a refreshment and relief from the heat of the sun. This is the reason why it is a good idea to start a business selling fruit juice and smoothie drink if seeking a good and profitable starting start up business.
According to Dunn and his colleagues (2016), fruits and vegetables are produced seasonally, but the market requires products throughout the year. Increased consumer incomes and year-round demand for fresh produce force retailers or their representatives to establish buying points both in different growing areas of the United States and in foreign countries. Some retailers negotiate year-round with fresh fruit packers, who may in turn deal with growers. The increasing demand for healthy food is creating more opportunities for people to go into business, and one of the least expensive but potentially profitable ventures to start is selling fresh blended smoothies. There is no problem with fruit supplies because Philippines has 11.3 million hectares of farmland devoted to fruits, vegetables, and other crops (Rabo, 2018).
According to the Philippine Statistics Authority (2016), there is an increase of0.34 percent from 9.16 percent to 9.40 in the Gross Value Added in agriculture and fishing. Also, it stated that the production performance of agriculture has an increment of0.19 percent in 2015. As stated by Kim (2015), the changes in the food demand based on the alteration in the prices and incomes as well as how it varies across the household are crucial for the assessment and formulation of economic policies including agricultural subsidies. In the first quarter, the export of fresh fruits was down 10.5 percent to 731,000tons, while the value was up 9.9 percent to 755 million dollars (Xu, 2014).Based on a book entitled Getting to Market (2009), using the materials and ideas from both Xavier University and the learning alliance, they guided the groups of Filipino farmers in growing calamansi in order to improve their products and harvest.
2.1	Nutritional value of Smoothies 
Consumption of fruits and vegetables helps to prevent many degenerative diseases such as cardiovascular problems and several cancers. Decades of research have found that fruits and vegetables are crucial dietary components that can help to reduce the risk for numerous chronic diseases which, in many cases, have been shown to be initiated by long term inflammation. Blended smoothies contain low sodium and high potassium which help in maintaining normal blood pressure and absence of fat in blended smoothies is beneficial for the cardiovascular system. Many reports have revealed that blended smoothies may play an important role in slowing the progress of Alzheimer’s disease and development of cancer (Delichatsios and Welty, 2015).
(Delichastios, 2015) further stated the following as some other benefits of smoothies:
· Helps You Lose Weight
Healthy smoothies just may be the secret to losing weight - and keeping it off. Raw fruits and vegetables are the cornerstones of any diet, and this is where smoothies deliver. Try green smoothies made with at least 50% veggies to keep calories low and flavor high. You can really amp up your green smoothie by mixing in a dash of matcha green tea powder for some extra pizazz.
· Prevents Dehydration
Sipping on a smoothie is a great way to stave away dehydration. Not only will the liquid component of your smoothie keep you hydrated, but the electrolytes found in many fruits and veg will also help keep your body in balance. For the best benefits, reach for a smoothie made with coconut water, unsweetened almond milk, or watermelon.
· Makes You Feel Full
Do you feel peckish between meals? Next time you feel a snack attack coming on, reach for a healthy smoothie instead. Smoothies are loaded full of fiber and roughage which will help keep hunger pangs at bay. A smoothie recipe high in protein, such as with added nut butter or protein powder will also help keep tummies from rumbling.
· Controls Cravings
Have a sweet tooth that just won't quit? Find yourself daydreaming about dangerous deserts? Next time you find yourself tempted by unhealthy snacks or sweets, try fruit smoothies instead. Fruit smoothies will provide you with a healthy energy hit to help you control cravings and stay on track. If you want something even more indulgent - try a chocolate peanut butter smoothie, made with coconut milk cocoa powder, frozen banana, protein powder, and peanut butter.
· Aid In Digestion
Have troubles with your tummy? A healthy smoothie can do wonders for your digestive system. Because they are made with whole produce, smoothies contain a bunch of fiber- one of the most important players in digestive health. Smoothies have the added benefit of being delivered to your tummy in a liquid state - this means that your body won't have to break it down and it will take less effort to digest. Start your day on the right foot with a healthy breakfast smoothie made with all sorts of fresh and frozen fruit and veggies.
· Source of Antioxidants
Looking for an antioxidant boost? Many popular smoothie recipes are full of natural antioxidants like Vitamins A to help you in the fight against free radicals. Load up your smoothie with berries, kiwis, and spinach. You can even amp things up by adding an antioxidant booster such as raw cocoa powder or kale.


· Enhances Immunity
Fruit and vegetables are natural immunity boosters, especially those high in essential nutrients like Vitamins A and C. A healthy smoothie recipe that contains potent produce such as citrus fruits, strawberries, and pineapple will give your immune system a helping hand this cold and flu season.
· Curbs Sleep Disorders
Is your circadian rhythm out of whack? Can't manage 40 winks? If you are struggling to sleep at night, you may be lacking melatonin from your diet. Melatonin is a hormone that regulates the sleep-wake cycle. It is commonly found in ingredients such as nut butter, kiwi fruit, and milk. A smoothie rich in an ingredient like these may be just the thing you need to restore balance to your body so you can catch up on that well-deserved beauty sleep.
· Improves Skin
Regardless of your skin tone, who isn't looking for a gorgeous glow? The pigmentation in colorful fruits and vegetables has been proven to provide skin with a natural radiance. Try a strawberry banana smoothie or pineapple smoothie loaded full of colorful fruit and veg and see the difference for yourself
· Provides Liquid Food Benefits
There are many reasons why you may want to consider liquid foods. Whether you are on a liquid food diet, recovering from surgery, or having other illnesses, a healthy smoothie will help you flush out your body - while still providing you with all the essential nutrients that you need.
· Detoxifies the Body
Looking to detoxify the body and clean your system? A healthy smoothie, particularly plant-based or green smoothies will work wonders by cleaning your body from the inside out. Grab a smoothie containing ingredients noted for their detoxification properties, such as spirulina or wheatgrass.


· Boosts Brain Power
Fighting against brain fog? Just can't concentrate? Antioxidants and natural sugars found in fruits such as pomegranates and blueberries are marvelous for sharpening mental focus. High in special kinds of antioxidants (called anthocyanins), these fruits have even been proposed as combaters against neurodegenerative disorders like Alzheimer's and dementia. Blend up a healthy brain power smoothie next time you can't concentrate and leave the brain fog behind. 
2.1.1	Pineapple
Pineapple (Ananus comosus, Bromeliaceae) is a wonderful tropical fruit  having  exceptional  juiciness, vibrant tropical flavour and immense health benefits. Pineapple contains considerable calcium, potassium, fibre, and vitamin C. It is low in fat and cholesterol. Vitamin C is the body's primary water soluble antioxidant, against free radicals that attack and damage normal cells.  It is  also a good source of vitamin B1, vitamin B6, copper and dietary fibre. Pineapple is a digestive aid and a natural Anti-Inflammatory fruit. A group of sulfur-containing proteolytic (protein digesting) enzymes (bromelain) in pineapple aid digestion. Fresh pineapples are rich in bromelain used for tenderizing meat (Lambert 2019). Bromelain has demonstrated significant anti-inflammatory effects, reducing swelling in inflammatory conditions such as acute sinusitis, sore throat, arthritis and gout and speeding recovery from injuries and surgery. Pineapple enzymes have been used with success to treat rheumatoid arthritis and to speed tissue repair as a result of injuries, diabetic ulcers and general surgery. Pineapple reduces blood clotting and helps remove plaque from arterial walls.  Studies suggest that pineapple enzymes may improve circulation in those with narrowed arteries, such as angina sufferers. Pineapples are used to help cure bronquitis and throat infections.  It is efficient in the treatment of arterioscleroses and anaemia. Pineapple is an excellent cerebral toner; it combats loss of memory, sadness and melancholy. Pineapple fruits are primarily used in three segments, namely, fresh fruit, canning and juice concentrate with characteristic requirements of size, shape, colour, aroma and flavor (Lambert 2019).
2.1.2	Watermelon
Water Melon (Citrulluslanatus) Khalhari desert of Southern Africa.
Watermelon (Citrulluslanatus) is a warm-season crop in the Cucurbit family. Watermelons are grown across the state, including larger areas in Casey County, Lincoln County, Hart County, Allen County and Daviess County. Kentucky farms annually harvest more than 1,000 watermelon acres, the Commonwealth’s second largest fresh market vegetable by area.
2.1.3	Apple
Apples are cultivated all across the temperate world. Their adaptive range extends from the extreme cold of places such as Siberia and North China to the much warmer environs of Columbia and Indonesia. More than 60 countries produce over 1000 or more metric tons of apples, with China, U.S.A., Turkey, Iran, France, Italy, Poland and Russia being the leading producers. World production now exceeds 57,000 million metric tons (FAOSTAT, 2014).
Apples are an extremely versatile crop. They can be eaten directly from the tree or stored for up to a year in controlled atmospheres. They can be processed into juice, sauce and slices, and are a favorite ingredient in cakes, pies and pastries. The juice can be consumed fresh or fermented into cider, wine or vinegar. The ornamental crab apples are also known for their floral display and attractive foliage.
There are over 6,000 regionally important cultivars and land races across the world, but a few major cultivars now dominate world fruit production (O’Rourke 2003). 'Delicious' is the most important cultivar grown, followed by 'Golden Delicious', 'Granny Smith', 'Fuji' and 'Gala'. These varieties represent over 60% of the world’s production. 
The genus of apples, Malus, belongs to the subfamily Pomoideae of the Rosaceae family. Another important fruit tree, pear (Pyrus), belongs to the same subfamily. There are over 30 primary species of apple and most can be readily hybridized (Korban 2019,). The cultivated apple is likely the result of initial domestication followed by inter-specific hybridization (Harris et al. 2017). Its primary wild ancestor is M. sieversii whose range is centered at the border between western China and the former Soviet Union. Apples are the main forest tree there and display the full range of colors, forms and tastes found in domesticated apples across the world (Forsline et al. 2019, Hokanson et al. 2017). The domesticated apple has been referred to with the epithet Malus ×domestica (Korban and Skirvin 2018), although recently Mabberley et al. (2017) proposed that Malus pumila should properly refer to the domesticated apple and its presumed wild relative M. sieversii. Other species of Malus which contributed to the genetic background of the apple likely include: M. orientalis of Caucasia, M. sylvestris from Europe, M. baccata from Siberia, M. mandshurica from Manchuria, and M. prunifolia from China. It is likely that these species hybridized with domesticated apples as they were spread by humans (Harris et al. 2020).
2.2	Preservation of Smoothies
Smoothies are an easy and delicious way to get your daily dose of vitamins, nutrients, and antioxidants.
They’re also a quick and convenient way to prepare breakfast or lunch on-the-go.
Whether you want to try out a new recipe, experiment with different fruits and vegetables, or just like the idea of drinking something healthy, smoothies are perfect for you.
Smoothies typically last for 2 to 3 days after they’ve been made. However, if you’re using frozen fruit instead of fresh, their shelf life may be shorter than usual.
If you have extra smoothies in the fridge, you can keep them there for up to 5 days.
You can even freeze smoothies to extend their lifespan further.
Just make sure to remove any ice crystals from your smoothie before freezing it so you don’t end up with clumps of ice when you thaw it later.
Food preservation is defined as to control the growth of spoilage and pathogenic organisms (Aneja et al., 2018). Preservation of fruit juice depends on the low pH, pasteurization, refrigeration and on the addition of preservatives. Pasteurization of fruit juices is often done by applying temperature of 85-95οC for 2 minutes. However, some problems associated with this technique, as pasteurization temperature is only effective against pathogens such as E. coli and Salmonella but are not effective against ascospores of heat resistant fungi and heat resistant bacteria. In addition the thermal treatment also affects the sensory and nutritional quality of fruit juices (Salomao et al., 2017). 
Several non-thermal technologies have been developed that include high hydrostatic pressure (HHP), high pressure homogenization (HPH), pulsed electric field 
=(PEF), ultrasound and irradiations proving to be beneficial to inactivate microorganisms, decrease the activity of enzymes and increase the shelf life of foods (Rico et al., 2017).
2.2.1	Factors affecting preservation of Smoothies
The preservation of a food can be defined as the time period within which the food is safe to consume and/or has an acceptable quality to consumers or shelf life is also defined as the time to reach a microbial population of 6 log cfu/mL which determined experimentally (Andres et al. 2018).The shelf life of smoothies is affected by both the intrinsic and extrinsic factors. Intrinsic factors include pH, oxidation–reduction potential, water activity, availability of nutrients, the presence of antimicrobial compounds, and competing microflora. Extrinsic factors encompass storage temperatures and times, relative humidity conditions during storage and packaging material characteristics. Among intrinsic factors pH and water activity are the most influential factors affecting spoilage rates. Bacteria prefer to grow at pH 6.5-7.5 but tolerate a pH range of 4 to 9. Yeasts are more tolerant than bacteria to low pH values. However, moulds can grow in the widest range of pH conditions. Therefore, one way to control the microbial growth in foods by increasing the acidity of food. In the past, fruit juices were considered as safe foods because of their low pH caused by naturally occurring organic acids. Organic acids affect a number of systems in the target organism. Organic acids has direct influence on pH of the substrate or growth medium due to an increase in proton concentration, reduction in internal cellular pH by ionization of undesociated acid molecule, or disruption of substrate transport by alternation of cell membrane permeability.


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 procedures 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 is the geographic boundaries created in Business Analyst used to define the extent of the analysis. This are typically created when starting a project to ensure that your data is confined to a specified area.
The Study area for the study is the utilization of pineapple, apple and watermelon in the production of smoothies.
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 Thirty (30). 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 Thirty (30) 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 + 30(0.05)2 30


	30
1 + (0.0025)2(30)
		30
		1.25
= 30
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 pineapple, apple and watermelon in the production of smoothies 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 drink.
3.6.1 Measurement of Variable
	This can be described as the Measurement of variables which 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 sensory evaluation form, 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, Texture and overall acceptability 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.
Preparation of Blended Smoothies Using Pineapple, Apple & Watermelon
To begin with this recipe, we have to first prepare a few components. You can have blended smoothies with pineapple, apple & watermelon using some ingredients
Ingredients				Quantity 
Pineapple: 				1 Big Size
Apple: 				1 Medium apple 
Watermelon				1 Big Size 
Water or Juice			1/2 Cup 
Ice Cubes: 				1/2 cup 
Honey or sweetener 		1 to 2 teaspoons 
Lime juice: 				1 teaspoon (optional, for added freshness)


Equipment Needed:
· Blender: A blender to mix all the ingredients into a smooth consistency.
· Knife and Cutting Board: For preparing and cutting the fruits.
· Measuring Cups and Spoons: To measure the ingredients accurately.
· Glass or Serving Cups: To serve the smoothie in.
Procedures
· Cut off the top and bottom of the pineapple, then slice off the outer skin.
· Slice the pineapple into rings, remove the tough core, and cut into chunks (about 1 cup).
· Core the apple and cut it into small chunks (about 1 medium apple should yield 1 cup of chunks).
· Cut the watermelon in half and remove the rind.
Slice it into chunks (about 1 cup of watermelon chunks).
· Place the pineapple, apple, and watermelon chunks into the blender.
· If you want a creamier texture, add 1/4 cup of Greek yogurt or plant-based yogurt.
· Add 1/2 cup of your chosen liquid base (water or juice).
· Optionally, add 1/2 cup of ice cubes to make the smoothie colder and thicker.
· If you prefer your smoothie sweeter, add 1 to 2 teaspoons of honey or any other sweetener of choice.
· For extra freshness, you can squeeze 1 teaspoon of lime juice into the blender.
· Secure the lid on your blender and start blending at a low speed.
· Gradually increase the speed to medium or high. Blend for about 30-60 seconds until all the ingredients are well combined and smooth. If the smoothie is too thick, you can add more liquid (a splash of water or juice) and blend again.
· Taste the smoothies to see if it's sweet enough or if it needs any adjustments.
· If it's too thick, add more liquid to reach your desired consistency. If it’s not sweet enough, add a bit more honey or sweetener and blend again.
· Pour the smoothie into glasses or serving cups.
· Optionally, garnish the smoothie with a slice of fruit (like a pineapple ring or apple slice) on the rim of the glass.
· Serve immediately and enjoy.
Methodology for Sensory Evaluations
Sensory evaluation for the smoothies produced using watermelon, pineapple and apple are done using effective testing through the design of a structured questionnaire to carefully selected panels of personal recruited for this type of testing after the usage of the oil.
The questionnaire consist of the following structured sensory evaluation firm as shown below
Direction; click one rating for each of the following; appearance, taste/flavor, texture /consistency, aroma /smell and overall acceptability. 
	S/No
	Rating Scale
	Appearance
	Texture/ Consistency
	Aroma / 
Smell
	Taste 
	Overall Acceptability

	1
	Excellent 
	
	
	
	
	

	2
	Very Good 
	
	
	
	
	

	3
	Good 
	
	
	
	
	

	4
	Fair 
	
	
	
	
	

	5
	Poor 
	
	
	
	
	






CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1	Introduction
The researcher in this chapter attempted to present the data obtained through administration of sensory evaluation form distributed to the selected testing panel which consists 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 presented 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 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.
Thirty (30) 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 Thirty (30) sensory evaluation forms are thus analyzed as shown below:
TABLE 4.1: SEX OF RESPONDENTS
	SEX
	NO OF RESPONDENTS
	PERCENTAGE

	Male
	20
	66.66

	Female
	10
	33.34

	TOTAL
	30
	100%


Source: Field Survey, 2025
Table 4.1 shows above that 20 respondents representing 66.66% of the total respondents were male while 10 respondents representing 33.34% of the total respondents were female. The significance of this result was that more man are involved in this survey than women.
TABLE 4.2: AGE OF RESPONDENTS
	AGE
	NO OF RESPONDENTS
	PERCENTAGE

	16-25
	16
	53.33

	26-45
	10
	33.34

	46 and Above 
	4
	13.33

	TOTAL
	30
	100%


Source: Field Survey, 2025
Table 4.2 shows above that 16 respondents representing 53.33% of the total respondents were from the age range of 16-25 while 10 respondents representing 33.34% of the total respondents were 26-45 years, while 4 respondents representing 13.33% were 46 years and above. The significance of this result was that more youth are used for this research work.
TABLE 4.3: MARITAL STATUS OF RESPONDENTS 
	MARITAL STATUS
	NO OF RESPONDENTS
	PERCENTAGE

	Single
	27
	90

	Married 
	3
	10

	Others
	-
	-

	TOTAL
	30
	100%


Source: Field Survey, 2025
Table 4.3 shows above that 27 respondents representing 90% of the total respondents were single while 3 respondents representing 10% of the total respondents were married, no respondent were others. The significance of this result was that more single personnel were used for this research work.


TABLE 4.4: EDUCATIONAL QUALIFICATION OF THE RESPONDENTS 
	EDUCATIONAL QUALIFICATION
	NO OF RESPONDENTS
	PERCENTAGE

	Gce/Ssce/ Waec
	-
	-

	OND/NCE
	12
	40

	HND/B.Sc/ BA
	18
	60

	TOTAL
	30
	100%


Source: Field Survey, 2025
Table 4.4 shows above that no respondents were of GCE/SSCE/WAEC holder, 12 respondents representing 40% of the total respondents were OND/NCE holder while 18 respondents representing 60% of the total respondents were HND/B.Sc Holder. The significance of this result was that more Higher Holder were used for this research work.
TABLE 4.5: NATIONALITY OF THE RESPONDENTS 
	NATIONALITY
	NO OF RESPONDENTS
	PERCENTAGE

	Nigeria 
	30
	100

	Others 
	-
	-

	TOTAL
	30
	100%


Source: Field Survey, 2025
Table 4.5 shows above that all the respondents for this research work were Nigerians by Nationality. The significance of this result was that all the respondents are Nigerians.
TABLE 4.6: RELIGION OF THE RESPONDENTS 
	RELIGION
	NO OF RESPONDENTS
	PERCENTAGE

	Islam
	23
	76.66

	Christian
	7
	23.34

	TOTAL
	30
	100%


Source: Field Survey, 2025
Table 4.6 shows above that 23 respondents representing 76.66% of the total respondents were Muslim while 7 respondents representing 23.34% of the total respondents were Christian, The significance of this result was that more Muslim are used for this research work.
PART B SENSORY EVALUATION FORM
TABLE 4.7: APPEARANCE OF THE SMOOTHIES PRODUCED USING APPLE, PINEAPPLE AND WATERMELON
	VARIABLES
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	21
	70

	Very Good
	4
	13.33

	Good 
	5
	16.67

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	30
	100


Source: Field Survey, 2025
From the table 4.7 above, 21 respondents representing 70% of the total respondents rated the Appearance smoothies excellent, 4 respondents representing 13.33% rated the recipe very good, while the remaining 5 respondents representing 16.67% chooses good. No respondents choose fair or poor as the appearance of the smoothies.
TABLE 4.8: TASTE OF THE SMOOTHIES PRODUCED USING APPLE, PINEAPPLE AND WATERMELON
	VARIABLES
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	14
	46.66

	Very Good
	10
	33.33

	Good 
	6
	20.01

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	30
	100


Source: Field Survey, 2025
From the table 4.8 above, 14 respondents representing 46.66% of the total respondents rated the taste of the smoothies excellent, 10 respondents representing 33.33% rated the recipe taste as very good, while the remaining 6 respondents representing 20.01% chooses good. No respondents choose fair or poor as the taste of the smoothies.
TABLE 4.9: TEXTURE OF THE SMOOTHIES PRODUCED USING APPLE, PINEAPPLE AND WATERMELON
	VARIABLES
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	14
	46.66

	Very Good
	11
	36.66

	Good 
	5
	16.68

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	30
	100


Source: Field Survey, 2025
From the table 4.9 above, 14 respondents representing 46.66% of the total respondents rated the texture of the smoothies excellent, 11 respondents representing 36.66% rated the recipe texture as very good, while the remaining 5 respondents representing 16.68% chooses good. No respondents choose fair or poor as the texture of the smoothies.
TABLE 4.10: FLAVOUR OF THE SMOOTHIES PRODUCED USING APPLE, PINEAPPLE AND WATERMELON
	VARIABLES
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	8
	26.66

	Very Good
	20
	66.66

	Good 
	2
	6.68

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	30
	100


Source: Field Survey, 2025
From the table 4.10 above, 8 respondents representing 26.66% of the total respondents rated the flavor of the smoothies excellent, 20 respondents representing 66.66% rated the recipe taste as very good, while the remaining 2 respondents representing 6.68% chooses good. No respondents choose fair or poor as the flavor of the smoothies.
TABLE 4.11: ACCEPTABILITY OF THE SMOOTHIES PRODUCED USING APPLE, PINEAPPLE AND WATERMELON
	VARIABLES
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	10
	33.33

	Very Good
	15
	50

	Good 
	5
	16.67

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	30
	100


Source: Field Survey, 2025
From the table 4.11 above, 10 respondents representing 33.33% of the total respondents rated the acceptability of the smoothies excellent, 15 respondents representing 50% rated the recipe acceptability as very good, while the remaining 5 respondents representing 16.67% chooses good. No respondents choose fair or poor as the acceptability of the smoothies.
TABLE 4.12: DOES SMOOTHIES HAS ANY IMPACT IN HUMAN HEALTH?
	OPTIONS
	NO OF RESPONDENTS 
	PERCENTAGE

	Yes
	22
	73.33%

	No
	8
	26.67%

	Total 
	30
	100


Source: Field Survey, 2025
From the table 4.12 above, 22 respondents representing 73.33% of the total respondents chooses yes, while the remaining 8 respondents representing 26.67% chooses no. this shows that smoothies has impact in human health
CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.0     Summary of Findings
            The summary, conclusions and recommendation of the study have been presented in the chapter. Suggestions for further studies have been presented. The purpose of the study was to develop or formulate smoothies from watermelon, pineapple and apple. The developed complimentary food could help address vitamin A deficiency in infants. Sensory evaluation was done to determine the acceptability of the food in terms of appearance, taste, texture, aroma, and overall acceptability.	
          The project was divided into five (5) chapters for better understandability and each chapter explore more on Irish potato. The importance of Irish potato, the cultivation process are been discussed, also some the diseases of Irish potato were discussed.
         Furthermore, how smoothies is being prepared using too kind of fruits which are water melon and pineapple.
5.1     Conclusion
        In Nigeria, more than 85% of the potato production is done by famers who maintain small farms and carry out their operations manually with traditional farm implement like hoes and machetes.
        The land is cleared of the debris and the thrash burnt. Ridges or flats are made depending on weather it is rain-fed or irrigated potato production only about 36% of farmers use tractors (Okonkwo, et al 2019).
       This low percentage of farmers is due mainly to highest cost of renting the equipment coupled with the fact that the machines are not readily available and are important. Besides, some farmers complain that the use of tractor in land preparation encourage erosion in their farm. The study conclude that there are significant differences in the way each types of potato is grown and the type of potatoes they produces, the regular potatoes are grown in at all bag as they increase their yield and minimize the amount of digging required at harvest. Good potatoes husbandry can be an arduous task in some circumstances requiring ground preparation harrowing, ploughing roling along with a little grace from the weather and a good source of water. Three successive ploughing with associated harrowing and rolling are desirable before potato cultivation.
       In general, the potatoes are grown from the eye of another potato and not from seed. The recommendation planting materials are usually from seed tubers of about 40-50 mm in size. Tuber less than 25mm or those more than 50mm in size are generally not recommended for planting as yield of potato increase with increase in the size of tuber planted, Ugonna et al 2014) but up to a point planting depth of 8-10cm and plant density Of 33,333 plants or stem density of 10-12m resulted in highest ware or table tuber yield.
         The method employed in this study can be adopted at household and the community level to produce nutrient dense complimentary food to help reduce the menace of vitamin A deficiency among infants in Nigeria.
5.2     Recommendations
        Based on the findings of this study, the following recommendation made includes:
· There is the need to conduct studies on such count for the most preferred
formulated complementary food.
· The shelf life of the most food could be studied and there is need to employ
different drying methods in drying the food commodities used in the formulations,
· A cost evaluation for the Irish potato based complementary food should be in
comparison to the gate products.
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Appendix 
THE UTILIZATION OF PINEAPPLE, APPLE AND WATERMELON IN THE PRODUCTION OF SMOOTHIES 

Section 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 ____________________________________________
Section B: 
THE UTILIZATION OF PINEAPPLE, APPLE AND WATERMELON IN THE PRODUCTION OF SMOOTHIES
SENSORY EVALUATION TABLE
	Variables
	Excellent
	Very good
	Good
	Fair
	Poor

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	




10

