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ABSTRACT

This study examines utilization of local tomato in production of varied tomato puree. The main objective of this study is to examine the method used in producing tomato puree. The study adopted questionnaire and senior evaluation for data collection from respondents 30 questionnaire and sensory evaluation were distributed to the respondents and all the 30 copies were duly filled and returned. The study concluded that tomato is the most highly praised vegetable consumed widely and it is a major source of vitamin and minerals. Tomato is a warm season crop and ranked highest in comparison of crops and its contribution of nutrients to the diet. Tomatoes also provide potassium, iron, phosphorus, and B vitamins and are good source of dietary fiber. The study therefore recommended that there should be more development in agricultural programmes and this result is usually of food crops and seasonal fluctuation, the Federal Government should put more efforts at implementing programmes that will help our farmer to be able to produce more local crops like tomato and some other crops.
Keywords: Dietary, Fiber, Phosphorous, Crops, Fluctuation. 
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CHAPTER ONE
INTRODUCTION
1.1	BACKGROUND TO THE STUDY
Tomato (Lycopersicon esulentum Mill.) is one of most important vegetables worldwide. World Tomato Production In 2001 105 Million Tons Of Fresh From An Estimated 3.9 Million ha. As it is a relative short duration crop and gives a high yield, it is economically attractive and the area under cultivation is increasing daily.
Tomato belongs to the Solanaceae family. This family also includes other well know species, such as potato, tobacco, pepper and eggplant (aubergine). Tomato has its origin in the South American Andes. The cultivated tomato was brought to Europe by the Spanish conquistadors in the Sixteenth Century and later introduced from Europe to Southern and Eastern Asia, Africa and the Middle East. More recently, wild tomato has been distributed into other parts of South American and Mexico. Common names for the tomato are: tomate (Spain, France), tomat (Indonesia), Faan ke’e (China), tomati (West Africa), tomatl (Nahunta), jitomate (Mexico), pomodoro (Italy), nyanya (Swahili). Tomatoes contribute to a healthy, well – balanced diet. They are rich in minerals, vitamins, essential amino acids, sugars and dietary fibers. Omons (2020) opined that tomato contains much vitamin B and C, Iron and phosphorus. Tomato fruits are consumed fresh in salads or cooked in sauces, soup and meat or fish dishes. They can be processed into purees, juices and ketchup. Canned and dried tomatoes are economically important processed product.
Tomato (Lycopersicon esulentum) is grown in our country in abundance; both in summer and winter seasons, but those grown in winter are superior in quality because they contain more total solids. They are good source of vitamin C. Fresh tomatoes are very refreshing and appetizing but cannot be stored for a long period. It is estimated that a loss of about 25% of the produce occurs due to lack of post – harvest handling operations in India. Under this situation, production, storage/transport of an intermediate product would help in reducing the huge post – harvest losses and would be highly beneficial to the development of processing industry. But, sophisticated technology for bulk storage of tomato pulp, has limited application in Indian, due to higher costs involved, Sulaymana (2013). The intermediate products which would help farmer to get more profit from the crop. Often they are sold at distress prices during the peak harvest season and huge percentage of the produce is spoiled due to mishandling. Such losses can be avoided by converting tomatoes in to delicious product.
There is thus a socioeconomic gain if one succeeds in stimulating increased consumption of tomato-based products high in lyconpene and carotene that may lead to reduced incidents of cancers and CVD. To increase the consumption of vegetables, it is important of provide raw materials with high quality, diversity, and availability. Fruit and vegetables are important components of a healthy diet, and their daily consumption could help prevent major diseases such as CVD and certain cancers. Workneh, Joel, Martens and Wareh (2012). According to the World Health Report 2020, low fruit and vegetable intake is estimated to cause - 31% of ischemic heart disease and 11% of stroke worldwide.
Overall, tomato is a warm season crop and ranked highest in comparison of crops and its contribution of nutrients to the diet. Tomatoes also provides potassium, Iron, Phosphorus, and B vitamins and are good source of dietary fiber, Yeboah (2011). The ripe tomatoes are red in colour because they contain Lycopene and other natural antioxidants ate carotene, anthocyanin, ascorbic acid (Vitamin C), Vitamin E phenolics flavonoids. Antioxidant have anti-inflammatory, anti-allergic and anti-thrombotic properties and beneficial in lowering the incidence of cardiovascular problems, cancer and neurological pathologies.
Additionally, water comprises 90% of the fresh weight of tomato fruit and the size of the fruit is influenced by the availability of water to plant. The presence of large amount of water in the fruit makes it perishable. As tomato fruit develops, starch decreases while carbohydrate such as sucrose and reducing sugars increase. Sugars are mostly found in ripe fruit and starches in unripe fruit. In a ripe tomato, solids form about 5.7% of the fruit weight. About half of the solids comprise sugars and one eight is acids. The main sugar in tomatoes is glucose. Citric acid is the main acid in tomato juice, and the Ph of fruit is normally between 4.0 and 4.5, Zahedi and Ansari (2012).
Tomato (Solanum Lycopersicum) is one of the most widely consumed fruits worldwide, valued for its taste, nutritional content, and versatility. Tomato puree, a concentrated form of tomatoes, is a key ingredient in numerous culinary preparations such as sauces, soups, stews, and condiments. The productions of tomato puree involves various methods to extract the pulp and concentrate the flavours of the fruit. This research delves into the utilization of tomatoes for producing different types of tomato puree and their applications in the food industry.\
Tomato Puree Production: The process of tomato puree production typically involves several stages, including tomato selection, washing, blanching, peeling, crushing, and straining. Different techniques can be employed to achieve the desired consistency and texture of tomato puree, such as hot break and cold break methods. Hot break involves heating the crushed tomatoes to a high temperature to break down the cell walls and release the pectin, resulting in a thicker puree. Cold break, on the other hand, involves minimal heating, preserving more of the natural enzymes and resulting in a fresher flavor. The choice of method depends on the intended use of the puree and personal preferences. Preservation Techniques: Tomato puree can be preserved through various methods to extend its shelf life. The most common preservation techniques include canning freezing, and aseptic packaging. Canning involves heating the puree to eliminate microorganisms, followed by sealing the puree in sterilized cans. Freezing a more advanced method, involves sterilizing the puree and packaging it in airtight containers to maintain its freshness without the need for refrigeration. Each preservation method has its advantages and considerations, and the choice depends on factors such as production scale, distribution and consumer demand..    

1.2	STATEMENTS OF THE PROBLEM
	It is a known fact that tomatoes for a number of days before they can be transplanted. Therefore, tomatoes production businesses faced a particular problem of not getting this cheap. For example, the nursery supplies, and greenhouse, and fertilizers, as well as tomatoes seeds are not cheap in the country. Most of those tomatoes seeds are produced outside the country, and not in Nigeria. So, one of the problems tomatoes farmer have is the problems of not easily accessing them and buying them. The issue of transportation is also a major problem to tomatoes production businesses in Nigeria. The tomatoes production businesses in the country are facing transportation challenges. It has become so difficult for these commercial tomatoes production businesses to transport their crops from the farm to the market.


1.3	OBJECTIVES OF THE STUDY
	1.	To find out the appropriate method used in producing tomato puree
	2.	To analysis various challenges facing tomato producers 
	3.	To examine the health benefits of tomato 

1.4	RESEARCH QUESTIONS
	1.	What are the methods used in the production of tomato puree?
	2.	Are there challenges facing tomato producers in Nigeria?
	3.	What are the health benefits of tomato?
1.5	SIGNIFICANCE OF THE STUDY
	Consumers are increasingly demanding naturally nutritious and healthy products that are produced without the use of genetic modification or additives and pesticide residues, it is therefore a large potential for developing processed products based on the part of the tomato production that does not go to fresh consumption. It turns out that the willingness to pay among the modern consumer increase when positive health effects attributed to the products can be documented. Most of the adult consumers are aware of the health benefits attributed to lycopene and other phytonutrients found in tomato, and thus lycopene is the second most important driver for consumer preferences, after price Lycopene is a member of the carotenoid family of compounds and is a key intermediate in the biosynthesis of many carotenoids. Lycopene is a pigment found in small amounts in many fruits and vegetables, and which, like carotene, gives rise to red colour. Tomatoes are the main source of lycopene, while chili peppers may contain comparable amounts, and watermelon, and bell pepper, carrot, spinach, guava, papaya, and grapefruit contain relatively moderate amounts. Lycopene occurs in several forms (isomers), some of which are taken up more easily by the human body than others. The ail-trans form is predominating in fresh tomato (- 90%), whereas it is the cis isemer that is most easily bio available to the human body. Besides being an important nutrient, lycopene is also a very potent and soughts after natural colorant with many applications in industrial food processing.

1.6	SCOPE AND LIMITATION OF THE STUDY
	This project work will be limited to the use of tomato in the production of tomato puree. The limitations of the study are as follows:
i.	Time constraints: Due to lack of time, only few of local product will be used
ii.	Lack of fund. Due to the fact that there is lack of fund, the project will be limited to some product.
iii.	Seasonal occurrence: Due to the fact that some of our cash crops may be scarce at a particular period, only available ones will be used for this project work.

1.7	DEFINITIONS OF TERMS
Tomato: The tomato is the edible berry of the plant Solarium lycopersicum, commonly
known as a tomato plant.
Cereal: A kind of grain
Recipe: A recipe is a set of instructions that describe how to prepare or make something
especially a dish of prepared food. 
Tomato puree: is a cooking essential you might be missing. Simpler and a hit thicker than its
flavorful cousin, tomato sauce, tomato puree is a fast way to quickly prepare and freeze a
bushel of fresh tomatoes for future cooking.
Transplanting: To move a plant from one place and plant in another
Species: A group of plants that are of the same kind which are like in all important ways.    
	 
 
  
 


      
    











CHAPTER TWO
LITERATURE REVIEW 
2.1	WHAT IS TOMATO?
	Tomatoes are warm-season annuals that grow best when soil temperature is at least 550F (120C) and the air temperature ranges between 650 and 900F (18-320C). Bennet (2015).
	Tomato is the most highly praised vegetable consumed widely and it is a major source of vitamin and minerals. It is one of the most popular salad vegetables and it is taken with great relish (Zahedi and Ansari, 2012).
· Tomatoes are commonly grown from seedlings started indoors that are later transplanted into the garden.
· Tomato seedlings are usually transplanted into the garden 1 to 3 weeks after the last frost. If an unexpected frost threatens, transplants must be covered and protected.
· Tomato seeds are commonly planted indoors as early as 8 to 6 weeks before the averages date of the spring frost.
· In hot summer-mild winter regions such as USDA zone 10 or warmer, tomatoes can be grown as a fall winter crop. 
· Early season tomatoes require 50 to 60 days to reach harvest from transplanting, mid-season tomatoes require 60 to 80 days late-season tomatoes require 80 or more days.

2.2	CLASSIFICATION OF TOMATOES
	i.	Classification by Fruit Types 
Tomatoes can be classified either by fruit type or growth pattern characteristics. By fruit type, the most commonly grown types are cherry, plum (Roma) and the common table varieties on the other hand classify tomatoes based on their fruit characteristics as the cherry tomatoes, breef steak type tomatoes, paste tomatoes, winter storage tomatoes classified by the colour of the fruit.
According to the vrs standard USDA, 2019, fresh market tomatoes are classified on the basis of colour, into six ripenting stages. In California processing tomatoes are typically harvested when 90% of the field is at the red stage.
USDA Tomato Classes
	S/N
	Class
	Description 

	1
	Green 
	Fruit surface complete green, varying from light to dark green

	2
	Breaker
	First appearance of external change  in colour, pink, red or tarnish yellow colour on not more than 10% of fruit surface.  

	3
	Turning 
	Over 10% but not more than 30% fruit surface is red, pink or tarnish yellow

	4
	Pink
	Over 30% but not more than 60% pinkish or not 

	5
	Light red
	Over 60% surface shows pinkish-red or red but not more than 90% red.

	6
	Red
	Over 90% red, desirable table ripeness 


Source: United State Department of Agriculture (USDA), 2019
ii.	CLASSIFICATION BY GROWTH PATTERN
	Yeboah (2011) by growth characteristic agree on two types of tomato, determinate and indeterminate. They describe determinate vine growth to mean that the plant will grow a certain amount of foliage and the future growth is directed towards fruit production.
	They describe in-determinate growth pattern plants as these that are generally vine and leaves throughout the growing season along with fruit setting on a continuing basis.
	The third group is semi-determinate with characteristic between the two types.
	Determinate tomatoes, including both processing and fresh market types are smaller and more compact than indeterminate varieties. The indeterminate varieties are mostly used in field and green house production in areas where high quality fresh fruits are required for salad and when there is adequate manual labour for staking the plants and picking the fruit over a prolonged marketing period (Workneh et al, 2012). Determinate, or bush, types bear a full crop all at once and top off at a specific height, they are often good choices for container growing. Indeterminate or tall varieties develop into vines that never top off and continue producing until killed by frost.

2.3	PREPARATION OPERATIONS
	PEELING AND CUTTING
	It is known that lycopene is susceptible to oxidation in the presence of light, oxygen, and low Ph (George, 2017), and all those conditions can likely occur when the plant tissue to disrupted by cutting, crushing, or grinding. However, there is little information about the influence of these mechanical operation on the lycopene content in tomato products. Tomato skin has significantly higher content of lycopene compared to the rest of tomato parts. Thus, skin and seed elimination during tomato peeling operation involves lycopene losses of 65-80% and 20-45%, respectively, depending on the variety (Jared 2012). Cutting can induce an increase in the lipoxygenase activity that, in turn, can promote the co-oxidation of lycopene (Omons 2020). However, lycopene content was not altered during the storage of tomato slices (7 min thick) for 9 days at 2 and 5 C (Suylaymana 2013).
Nevertheless, these was a clear-tendency for the lycopene content of those tomato slices to increase throughout conservation at 8, 12, and 16 C. In fact, both lycopene synthesis due to maturation and lycopene degradation due to oxidation might occur during the storage of fresh-out tomato. Concerning to the effects of tomato crushing on the lycopene conetent, (Lin and Chen 2012) found approximately 30% all-trans lycopene reduction and about 34% cis-isomers increase after steam crushing (82 C for 2min) of tomato pulp (obtained after cutting the tomato into 8 pieces and grinding for 1 min). the latter effect of crushing on the tomato lycopene content might be mainly due to the mild thermal treatment used since similar thermal treatments induced similar lycopene changed in tomato products, as it will be shown later.

2.4	TYPES OF TOMATOES
	BUSH AND DWARF TOMATOES 
· Bush or determinate tomatoes grow from 2 to 4 feet (0.6 – 1.2m) tall. Dwarf tomatoes grow to about 2 feet (0.6m) tall.
· The fruit grows and ripen usually all at once over a four- to six weeks period
· They can be grown in a small-sized garden requiring just a square feet or two of space or in a container with just 2 to three 3 square feet (0.9m) of soil. 
· Bush or determinate tomato varieties and dwarf varieties require the least amount of space 
· When the determinate tomato flowers the plant stops growing. Flowers and fruits appear at the end of stems. 
VINING TOMATOES
·   Most indeterminate tomato varieties require staking or caging 
· Vining or indeterminate tomatoes can grow 6 feet tall (1.8m) or more
· Indeterminate tomatoes require 3 to 4 square feet of space
· Vining tomatoes produce a succession of flowers along the branching spurs; fruit, forms from those blossoms 
· Indeterminate tomatoes will grow almost indefinitely if not pruned or stopped by frost.
· Vining tomatoes can be left to sprawl on the ground but fruit may became susceptible to diseases and be more difficult to find and pick at harvest time.
OTHER TOMATO CLASSIFICATION   
·   FRUIT SIZE AND SHAPE: Besides being bush or vine-like, tomatoes are further classified by the size and shape of their fruit currant (the smallest), cherry, plum, pear, heart-shaped, oblong, oblate, round, and large or beefsteak. 
· Colour: Tomatoes are also classified by their colour, red, plink, orange, yellow, cream, white, green, purple, brown, black, zebra-striped, and swirled multi-colours.

2.5	PLANTING TOMATO SEEDS INDOORS
1.	STARTING TOMATO SEEDS INDOORS 
· Start tomato seeds indoors about 6 to 8 weeks before the last frost in spring, (Transplant tomato seedling to the garden just after the last frost in spring).
· Sow tomatoes in individual pots with a light potting mix. Pots should have drain holes in the bottom 
· Sow two to three seeds ½ inch deep and 1 inch (2.5cm) apart in a small pot or flat.
· Germination soil temperature can range between 65-860F (18-300C); the optimum soil temperature for germinating seed is 860F (300C).
· Seeds can be started in a bright window or under fluorescent lights set about 2 inches (5cm) above the plants.
· Keep seed starting mix just moist until seed germinate.
· Germination takes 5 to 70F (240C) or warmer.
· Clip away the weaker seedlings once the strongest seedling is about 2 inches (5cm) tall.
· Grow young seedling on at 600 to 700F (15-210C), allow a gentle breeze from a fan to rustle over young seedlings each day so that they grow strong stems.
· About two weeks after germination seedlings can be transferred to larger 4-inch (10cm) pots; be careful not to disturb the roots. This is called potting up.
2.	TRANSPLANTING TOMATO SEEDLINGS TO THE GARDEN 
· Garden soil is usually warm enough for tomato transplants about 2 to 3 weeks after the last frost in spring.
· Tomato seedlings can be transplanted into the garden when the outdoor soil temperature is at least 550F (130C) and the nighttime air temperatures are consistently 500F (100C) or warmer. 
·   Set young plants out protected direct sun during the day for two weeks to harden off and acclimatize before transplanting. This is called hardening off. 
· Plants will not thrive in temperature cooler than 500F (100C). If an unexpected frost threatens, transplants must be covered and protected.
· Set a tomato transplant into the garden deeper than it was growing in its pot.
· Remove the lower leaves on the stem up to the top two sets of leaves. Bury the stem up in the top two sets of leaves. New roots will grow on the buried stem. Burying stems at transplanting will make for sturdier plants.
· Water newly transplanted seedlings. Give transplants a B-1 solution to guard against transplant shock.
SPACING PLANTS IN THE GARDEN
· Plant bush tomato varieties 24 inches (61cm) apart. Plant vining varieties 36 to 48 inches (91-22cm) apart.
PLANTING SME
· Grow tomatoes in full sun, at least 8 hours of sun each day
· Prepare planting beds by adding 2 to 4 inches (5-10cm) of aged compost or commercial organic planting mix before transplanting. Turn the soil to at least 12 inches (30cm) deep before planting.
· Tomatoes require warm, well-drained but moisture-retentive soil rich in organic matter. Tomatoes will produce earlier in light, sandy soil, but the yield will be greater in loamy soil.
· Tomatoes prefer a soil Ph OF 5.5 to 6.8.
· Planted in containers tomatoes require the most soil you can provide-a large container-and good drainage.
COMPANION PLANTS FOR TOMATOES
	Grow tomatoes close to basil, chives, asparagus, carrots, marigolds, nasturtiums, onions, parsley. These plants will repel insects that attack tomatoes.     
CONTAINER GROWING TOMATOES 
· Small determinate varieties are easily grown in 5-gallon (19litre) containers.
· Grow indeterminate tomatoes in 10 to 15-gallon (39-57 litres) containers.
· Place the container where tomatoes get 8 hours of sunlight each day.
· Provide a stake, cage, or trellis for support at planting to avoid the risk of damaging the growing root later on.
· Keep the soil evenly moist. The soil in containers can dry quickly in hot weather.
· Move tomatoes in containers indoors if frost threatens. Tomatoes can be grown in containers through the winter indoors.
WATERING AND FEEDING TOMATOES
· Tomatoes require regular even watering. Keep the soil moist but not wet.
· Water deeply. Water thoroughly before the soil dries out.
· Water at the base of the stem; avoid wetting leaves 
· Leaves may not curl on hot days; this is a way for plants to conserve moisture and is not necessarily a sign of distress. If leaves wilt in the morning, tomatoes need an immediate slow, deep watering.
· Mulch with straw or aged compost around plants to prevents soil moisture evaporation.
· Side dress tomatoes with dilute fish emulsion or kelp meal every 3 to 4 weeks. Add aged compost around plants at midseason.
· Blossom-end not can be the result of uneven watering or a lack calcium in the soil crushed eggshells added to spot watering every two weeks can provide the calcium needed.
· Compost tea applied every two weeks will provide nitrogen and other nutrients needed. 
SUPPORTING TOMATOES
· Cages stakes, and trellises can be used to support tomato plants. Support will keep leaves and fruits off the ground. Tomatoes that sprawl across the ground will be susceptible to disease and insect pests.
· Stakes can be used to train tomatoes upwards. Staked tomatoes are commonly pruned to one or two main stems (called lenders) which are trained up by trying the stem to the stake with classic horticultural tape.
· Trellises can be used to support tomatoes. Fashion a trellis out of 6 by 6 inch (15cm) galvanized mesh. Stretch the mesh between two states set about 8 feet (2.4m) apart. Tie off the vines as they grow up similar to staked plants.

2.6	TOMATO DISEASE 
	Tomatoes are susceptible to fungal, bacterial, and viral diseases. Disease control can be difficult. Disease prevention is the best course of action. To stave off disease plant disease-resistant varieties and keep the garden clean and free of debris.  
· Verticillium and fusarium wilt are fungal diseases that cause tomato plants to suddenly wilt, turn brown, and sometimes die. These diseases brought on by wet weather or overhead watering.
· Early blight and late blight or wet weather, Yellowing of lower leaves and the discoloration of stems is a sign of blight.
· Bacterial diseases are marked by black spots or specks on leaves or the black discoloration of stems.
· Mosaic virus or herbicide injury can cause tomato leaves to grow distorted, twisted, and stunted. Tomatoes are a relative of tobacco and can be attached by tobacco plant disease such as tobacco mosaic virus; wash your hands thoroughly before working with tomato plants if you smoke.
· Remove diseased plants from the garden immediately before the disease can spread.
· Grow disease-resistant varieties. Disease resistant varieties are identified by a letter code which will be found on seed packets or transplant identification stakes; “V” (Verticillium wilt), “F” (Fusarium wilt) “N” (Nematodes-microorganisms that cause root cankers), and “T” (Tobacco mosaic virus). 
· Blossom-end rot or rotting at the blossom or bottom end of the fruit is caused by fluctuations in soil moisture and the insufficient uptake of calcium from the soil. To control blossom end rot, water regularly and add crushed eggshells to the soil or an organic fertilizer than includes calcium.
· Cracking fruit is caused by the uneven uptake of water----when the soil goes dry, then wet, then dry. Keep the soil evenly moist to avoid fruit cracking.

2.7	HARVESTING TOMATOES
	TOMATO HARVESTING TIME:   
	Tomatoes also can be classified by when they come to harvest:
· Early season: require 40 to 60 days to reach harvest from transplanting 
· Midseason: require 60 to 80 days to reach harvest from transplanting 
· Late season: require 80 or more days to reach harvest from transplanting 
· For a long harvest plant early, mid-season, and late-season tomatoes at the same time in spring or early summer.
· Some tomatoes are picked green and ripened indoors. “Mature green” tomatoes have reached full size and are just beginning to turn colour. They can be ripened on the kitchen counter indoors.

TOMATO HARVEST TIPS:
· Note on a calendar when you plant then count ahead of the number of days to maturity to know about when harvest will begin.
· Allow tomatoes to ripen on the vine when possible 
· A tomato will be ripe when its skin turns from dull to glossy
· Tomatoes that have begun to turn color will ripen off the vine. Place them in a cool place out of the direct sun with the stem end up.
· Harvest tomatoes before the first frost; you can lift whole plants and hang them upside down in a shed or garage to ripen.
TOMATO YIELD TIPS:
		Plant 1 to 4 tomato plants for each household member. Consider the variety and how the tomato will be used; eating fresh, cooking, canning, or preserving. If possible, plant both early and late cultivars and determinate and indeterminate tomatoes to allow for a staggered and continuous harvest. Double the number of plants if you plan to crush the fruit for juice.

2.8	STORING AND PRESERVING TOMATOES
· Ripe tomatoes are best stored on the kitchen counter, not in the refrigerator
· Tomatoes also can be frozen, canned, or dried whole or sliced 
· Tomatoes can be made into juice, paste, relish, or pickles 
· Green tomatoes harvested before the last frost can be set in a cool, moist, place for up to one month as they ripen.

2.9	HOW TO CHOOSE THE RIGHT TOMATO
· There are thousands of varieties of tomatoes; several hundred named varieties are readily available as seed or starts.
· Choose tomatoes for fresh eating, cooking, canning, preserving, or drying
· Choose beefsteak and slicing tomatoes or cherry or miniature tomatoes for fresh eating.
· Choose standard or globe-shaped tomatoes for canning 
· Choose paste tomatoes for cooking 
· Choose a tomato to fit the length of your growing season: early (50 to 60 days), main crop (70 to 85 days), or late harvest (85 days or more).
· Choose a bush or determinate tomato for a small garden or a short harvest 
· Choose a veining or indeterminate tomato for caging and long harvest  

2.10	ABOUT TOMATOS
· The tomato is a tender subtropical perennial grown as annual.
· Tomato are native to southern Mexico 
· Tomato are weak-stemmed with vining or sprawling habit depending upon the variety. Tomato has alternate lobed and toothed leaves 
· Yellow flowers grow in cluster either along stems or at the end of stems.
· Depending on variety, fruit vary in size from marble-sized to apple-sized and in color from red to yellow to orange to white
· Botanical name: Lycopersicon Esculentum  

2.11	NUTRITIONAL BENEFITS OF TOMATO     
	     Tomato is a warm season crop and ranked highest in comparison of crop and its contribution of nutrients to diet. Tomato also provides potassium, iron, phosphorus, and B vitamin and is good sources of dietary fiber. The ripe tomatos are red in color because they contain Lycopersicon and other natural antioxidant are carotene, anthocyanin, ascorbic ascorbic acid (vitamin C), vitamin E, phenolics, flavonoids. Antoxidants have anti-inflammatory, anti-allergic and anti-thrombotic properties and beneficial in lowering the incidence of cardiovascular problems, cancer and neurological pathologies. Water comprises 90% of the fresh weight of tomamto fruit and the size of the fruit is influenced by the availability of water to the plant. The presence of large amount of water in the fruit makes it perishable. As the tomato fruit develops, scratch the decreases while carbohydrates such as sucrose and reducing sugars increase. Sugars are mostly found in ripe fruit and starches in unripe fruit. In a ripe tomato, solids form about 5-7% of the total fruit weight. About half of the solid comprise sugars and one eight is acids. The main sugar in tomato is glucose. Cirri acid is the main acid in tomato juice; and the PH of fruit is normally between 4.0 and 4.5

2.12	TOMATO PUREE
Tomato puree is a thick liquid made by cooking and straining tomato. (Huge 2017). The difference between tomato paste, tomato puree, and tomato sauce is consistency: tomato puree has a thick consistency and a deeper flavor than sauce. (Clukas 2020).
The definition of tomato puree varies from country to country. In the U.S, tomato puree is a proceeds food product, usually consisting of only tomatoes, but can also be found in the seasoned form. It differ from tomato sauce or tomato paste in consistency and content; tomato puree generally lack the additives common to a complete tomato sauce and does not have the thickness of paste. (Kane 2015).















CHAPTER THREE
RESHEARCH METHODOLOGY
3.0	INTRODUCTION
This Chapter contains the research procedures employed in this study which includes: Research Design, study Area, target population, sampling techniques, sample size, research instrument, and measurement of variables and data collection.

3.1	RESEARCH DESIGN
In this chapter the research will present the material and the method adopted in experimenting the research topic. The researcher will be presenting the ingredient needed to prepare breakfast and recipe cooking methodology.

3.2	AREA OF STUDY
The Study area for this research will include student and staff of hospitality management Department, marking Department and other Department in Kwara State Polytechnic, Ilorin

3.3	POPULATION OF THE STUDENT
Population can be define as the total number of people living in a geographical area. Sampling involves the small part of fraction of a Population that is subjective to detail and analysis in the research work.

3.4	SAMPLE TECHNIQUES
For the purpose of this study, the sample techniques that will be adopted are simple random sampling because it is very easy to use.   

3.5	SAMPLE SIZE  
The sample for study covers both the lecturers and student of hospitality management Department of Kwara State Polytechnic, Ilorin. 40 copies of sensory evaluation forms will be distributed to the respondent. 30 copies were duly filled and returned by the respondents. 

3.7	MEASUEMENT OF VARIABLES
The focus of this study is utilization of local tomato is producing varied tomato puree. Therefore, the variable that will be employed in this study will be preparation of tomato puree using tomato  

3.8	DATA COLLECTION
The research design sensory evaluation by taste and aroma acceptability and color will be used to collect necessary information from the respondent

3.9	DATA ANALYSIS
The method used in analysis the data in this research is the use of simple percentage and frequency
        









3.10	FLOW CHART OF TOMATO
        Tomato

Tomato Juice or Pulp (Strained)

Addition of Salt 

Cooking

Concentration

End point (Addition of vinegar/preservative)

Bottle filling

Thermal treatment (at 85-880c for 30 minutes)

Cooling and storage




3.11     RECIPE FOR TOMATO PUREE
Ingredient					Quantity
Tomato 					500g
Water						1 Liter
Preservative (khal water)			2 Tablespoon 
Salt 						2 Teaspoon
METHOD OF PREPARATION
Step 1: firstly rinse the tomato used 500g o tomato. Using a paring knife base of tomato
Step 2: add one teaspoon of salt, you can easily use half or double the salt deepening on the amount of tomato you are using 
Step 3: Let the water comes to a rolling bill on a high flame 
Step 4: Gently place the tomato in the hot water. Cook the tomato in the hot boiling water for two min. 
Step 5: Then switch off the flame and let the tomato be immersed in the hot water for ten min. 
Step 6: use a colander or strain the tomato, Let them become warm or cool completely at room temperatures 
Step 7: Once the tomato are at room temperature, on a clean chopping board with clean hands, peel the skin and discard them.
Step 8: Slice the eye part on the stalk part of the tomato and discard.
Step 9: Add the chopped tomato in blender jar or grinder jar.
Step 10: place a bowl or pan beneath a juice strainer. Add the tomato pulp in the strainer.
Step 11: while straining, stir with a spoon and press the pulp while stirring so that all the puree and pulp is strained 
Step 12: You will see a lovely red tomato puree collected in the bowl
Step 13: Pour the puree in a sterilized glass jar. 
Step 14: Boil the jar and lid in hot boiling water for five min
Step 15: you can even puree is achieved
Step 16: just pop in the cubes in any dish
Step 17: after the tomato puree achieved. Heat a pan and cook the tomato puree for about five to six min on a low flam after adding salt to it.
Step 18: Tomato puree become deepens in color and thicken 
Step 19: Turn off the heat and let it cool down a bit before pouring it in a sterilized jar or bottle refrigerate once cooled.

3.12	   EQUIPMENT USED FOR PRODUCTION OF TOMATO PUREE 
· Blender
· Colander 
· Pot
· Knife (Pairing Knife)
· Bowl
· Chopping Board




CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1	INTRODUCTION 
	This chapter examine s data presentation and analysis. The research sensory evaluation questionnaires were distributed to some randomly selected staff, students of the Hospitality Department in Kwara State Polytechnic, Ilorin. A total of Thirty (30) sensory evaluation forms were fully answered and returned back to the respondent after effective testing of the products.
4.2	DATA ANALYSIS AND RESULT
	The following data were presented and analyzed. Data presentation were made under two sub headings, section A and section B, section A consists of demographic characteristics of respondents while section B consists of main sensory evaluation data analysis.
Section A:	Demographic Characteristics of Respondents 
	The following demographic data are analyzed in this research based on the responses received from the administered sensory evaluation form.
Table 1:	Gender of Respondents
	Gender
	Frequency 
	Percentage% 

	Female
	29
	66.7%

	Male
	10
	33.7%

	Total
	30
	100%


    Source Field Survey, 2023
	The table 1 above shows that 20 respondents representing 66.7% of the respondents are female while the remaining 33.3% are male.   



Table 2:	Age of Respondents
	Age
	Frequency 
	Percentage% 

	16 20 years
	7
	20

	21 – 30 years
	18
	60

	31 – 40 years
	2
	6.7

	41 years and above 
	3
	10

	Total
	30
	100%


Source Field Survey, 2023.
	The table 2 above shows that 7 respondents representing 20% are between the ages of 16 – 20year, 18 respondents representing 60% are 21 – 30 years, 2 respondents representing 6.7% are 31 – 40 years, while 3 respondents representing 10% are 40 years and above.
Table 3:	Education Qualification 
	Education Qualification 
	Frequency 
	Percentage% 

	ND
	7
	23.3%

	HND
	20
	66.7%

	B.Sc
	3
	10%

	MSc/MA
	-
	-

	Total
	30
	100%


     Source Field Survey, 2023.
	The table 3 above shows that ND are 7 respondents i.e 23.3%, HND are 29 respondents i.e 66.7%, B.Sc are 5 respondents i.e 10% while MSc./MA are nil.



Table 4:	Marital Status 
	Marital Status
	Frequency 
	Percentage% 

	Single
	25
	83.3%

	Married
	5
	16.7%

	Total
	30
	100%


Source Field Survey, 2023.
	The table 4 above shows that 25 respondents representing 83.3% are single, while 5 respondents representing 16.7% are married.
Table 5:	Department 
	Department 
	Frequency 
	Percentage% 

	Hospitality Management
	19
	63.4%

	Banking and Finance 
	4
	13.3%

	Accountancy
	4
	13.3

	Business Administration
	3
	10

	Total
	30
	100%


Source Field Survey, 2023.
	The table 5 above shows that 19 respondents representing 63.4% of the respondents are in Hospitality Management Department, 4 respondents representing 13.3% are in Banking and Finance, 4 respondents representing 13.3% are Accountancy Department, while 3 respondents representing 10% are in Business Administration. 




SECTION B
SENSORY EVALUATION DATA ANALYSIS
	The following statistical results were obtained from the analysis of the sensory evaluation data analysis questions as structured in the administration sensory evaluation form.
Table 6:	Appearance of Tomato Puree 
	Variables 
	No of Respondent
	Percentage% 

	Excellent 
	18
	60

	Very Good
	6
	20

	Good
	6
	20

	Fair
	-
	-

	Poor
	-
	-

	Total
	30
	100%


Source Field Survey, 2023.
	The table above shows that 18 respondents representing 60% agreed that the appearance of the product is excellent, 6 respondents representing 20% agreed that the product is very good, 6 respondents representing 20% agreed that the product is good, while no respondents selected fair or poor.
Table 7:	Taste of Tomato Puree
	Variables 
	No of Respondent
	Percentage% 

	Excellent 
	7
	23.3

	Very Good
	15
	50

	Good
	8
	26.7

	Fair
	-
	-

	Poor
	-
	-

	Total
	30
	100%


Source Field Survey, 2023.
	The table 7 above shows that 7 respondents representing 20% of the total sensory evaluators rated the taste of the product excellent. However, 15 respondents representing 50% of the total sensory evaluators rated the product very good while 8 respondents representing 23.3% of the total sensory evaluator rated the product good. While no respondent rated the taste of the product fair or poor.  
Table 8:	Texture of Tomato Puree
	Variables 
	No of Respondent
	Percentage% 

	Excellent 
	8
	26.7

	Very Good
	9
	30

	Good
	13
	43.3

	Fair
	-
	-

	Poor
	-
	-

	Total
	30
	100%


Source Field Survey, 2023.
	The table 8 above shows that 8 respondents representing 26.7% of the total sensory evaluator rated the texture of the product excellent. However, 9 respondents representing 30% of the total sensory evaluators rated the product very good. While 13 respondents representing 43.3% of the total sensory evaluator rated the product good. No respondent rated the texture of the product poor or fair.







Table 9:	Aroma of Tomato Puree
	Variables 
	No of Respondent
	Percentage% 

	Excellent 
	16
	53.3%

	Very Good
	8
	26.7

	Good
	3
	10

	Fair
	3
	10

	Poor
	-
	-

	Total
	30
	100%


Source Field Survey, 2023.
The table 9 above shows that 16 respondents representing 53.3% of the total sensory evaluator rated the aroma of the product excellent. However, 8 respondents representing 26.7% of the total sensory evaluators rated the product very good. While 3 respondents representing 10% of the total sensory evaluator rated the product good. Also, 3 respondent representing 10% of the total sensory evaluator  rated the product poor or fair. While no respondent rated the aroma of the product flour poor.
Table 10:	Acceptability of Tomato Puree
	Variables 
	No of Respondent
	Percentage% 

	Excellent 
	13
	43.3%

	Very Good
	14
	46.7

	Good
	3
	10

	Fair
	-
	-

	Poor
	-
	-

	Total
	30
	100%


Source Field Survey, 2023.
The table 10 above shows that 13 respondents representing 43.3% of the total sensory evaluator rated the acceptability of the product excellent. However, 14 respondents representing 46.7% of the total sensory evaluators rated the product very good, 3 respondents representing 10% of the total sensory evaluator rated the product good. While no respondent rated the acceptability of the product poor.
Table 11:	Colour of Tomato Puree
	Variables 
	No of Respondent
	Percentage% 

	Excellent 
	18
	60

	Very Good
	6
	20

	Good
	3
	10

	Fair
	3
	10

	Poor
	-
	-

	Total
	30
	100%


Source Field Survey, 2023.
The table 11 above shows that 18 respondents representing 60% of the total sensory evaluator rated the colour of the product excellent. However, 6 respondents representing 20% of the total sensory evaluators rated the product very good. While 3 respondents representing 10% of the total sensory evaluator rated the product good. Also, 3 respondent rated the colour of the product poor.







CHAPTER FIVE
5.1	SUMMARY 
This project is divided into five chapters: chapter one talked about introduction, statement of problem, significance of the study, objective of the study, lamination of study, need for the study, and definition of term
Other chapter talked about methodology, ingredient of tomato puree, preparation of tomato puree. Chapter four talked about Data analysis and presentation, flow chart of tomato, Data analysis chapter five discussed summary, conclusion and recommendations
5.2	CONCLUSION
The study concluded that tomato is the most highly praised vegetable consumed widely and it is a major source of vitamin and minerals. Tomato also provides potassium, iron, phosphorus and vitamin and a good source of dietary fiber. Antioxidant have anti-allergic and antithrombotic properties and beneficial in lowering the incidence of cardiovascular problems, cancer and neurological pathogens 
5.3	RECOMMENDATIONS
This piece of woke intend to contribute to the adaptation of using local tomato for the production of tomato puree.
However, some aspect still needs further research and attention such as taste flavor and texture.
The federal government should put more effort at implementing programmed that will help our famer to be able to produce more local crop like tomato and some other crop. 
They should be ready to give out loans to the farmer which will make the plantation and harvesting of tomato very easy.  
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APPENDIX
QUESTIONNAIRE

Department of Hospitality Management,
Institute of Applied Sciences, 
Kwara State Polytechnic, Ilorin.

The Respondent,
Dear Sir/Ma,
LETTER OF INTRODUCTION
	I am a final year student of the above named Department conducting a research work on UTILIZATION OF LOCAL TOMATO IN PRODUCTION OF TOMATO PUREE for the award of Higher National Diploma in Hospitality Management.
	The information required of you here is purely for academic purpose and will be confidentially treated. Thank you. 
								         Yours faithfully,

								       James, Gift Ifeoma
								  HND/23/HMT/FT/0016 








APPENDIX
SECTION B 
Bio Data of Respondents
Kindly answer the questions provided in this questionnaire 
1.	Gender:	Male	(      )	Female      (     )
2.	Age:		16 – 20 years (      )   21 – 30 years (     )  31 – 40 years  (    )  
41 years above (     )
3.	Marital Status:	Single  (    ) 	Married    (     )
4.	Educational Qualification: ND (     ) HND (     ) B.Sc  (    ) M.Sc/MA (    )

SECTION B
Sensory Evaluation of Tomato Puree 
	Variables 
	Excellent 
	v. Good
	Good
	Fair
	Poor
	Total 

	Appearance 
	
	
	
	
	
	

	Taste 
	
	
	
	
	
	

	Aroma
	
	
	
	
	
	

	Texture
	
	
	
	
	
	

	Acceptable 
	
	
	
	
	
	

	Colour 
	
	
	
	
	
	



