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ABSTRACT
The invention discloses a banana jam and a preparation method thereof and aims to achieve the technical benefits that the banana jam is free of any additive and has good mouth feel and flavor. The invention adopts the technical scheme as follows: the banana jam comprises the following ingredients in parts by weight: 75-85 of dried banana chips, 90-110 of fresh banana, 15-25 of milk powder, 90-110 of white granulated sugar, 2.5-3.5 oj lemon and water in balance; and the content of soluble solids is 65 percent. The preparation method of the banana jam comprises the following steps: grinding dried banana into powder, peeling banana, squeezing lemon to obtain lemon juice, blending, compounding and concentrating. Compared with the prior art, the banana dried powder is added to the paste of fresh banana to absorb water in the banana paste, the original flavor and nutrients of banana are retained, and the lemon juice is added to the banana paste to form a gel by means of acidity increase. The banana jam is free of additive, natural, nutritious and beneficial for health, and is suitable for people of all ages.
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CHAPTER ONE
1.1 INTRODUCTION
The last few years have seen a growing demand for healthier foods rich in nutrients and that provide some functionality to the human body. These foods in addition to meeting basic nutritional needs and sensory effects have beneficial physiological effects that reduce the risk of some diseases.
The increasing social and economic importance of food products, besides the technology complexity of producing, processing, handling and accepting, these highly perishable and fragile food materials like jam fruit requires a more extensive knowledge of their physical properties; because the rheological properties play an important role in the handling and quality attributes of processed foods. The rheological properties of Banana are of interest to plant physiologists, horticulturalists, agricultural engineers and food technologist, due to different causes. First, Banana are increasing in importance in the contemporary human diet. Secondly, the rheological properties are relevant to several aspects of the study of these materials, including the causes and extent of damage during harvesting, transport and storage; the human perception of product quality; and the physiological changes that take place in the product during growth, maturation, ripening and storage after harvest (Rao and Steffe, 1992).
Banana provide an abundant and inexpensive source of energy, body-building nutrients, vitamins, and minerals. However, most Bananas are only edible for a very short time unless they are promptly and properly preserved. To make foods available throughout the year, humans have developed methods to prolong the storage life of products, that is, to preserve them. The rotting process can be postponed by adding preservatives, optimizing storage conditions, or applying modern techniques. Preservation in one form or another has been practiced in all parts of the world since time immemorial, although scientific methods of preservation were developed only about a hundred years ago. Preservation also assures a stable market to farmers and horticulturists and enables them to expand their production without fear of a fall in demand. Fruits and vegetable preservation industry are still in its infancy in this country. Until about 50 to 60 years ago, other well-known methods of preservation such as jam, jellies, marmalades, etc. were confined to only a fewer larger industries. One of the main difficulties in the path of the growth of the fruit and vegetable industry has been the inadequacy of knowledge of the modern methods and techniques of preservation. So, to overcome these difficulties, an attempt is made in this chapter to highlight various aspects of the importance of various preservation methods and limitations to be considered during preservation of Banana.
Tropical fruits are gaining popularity due to their natural and sophisticated exotic flavours. The soursop (Annona muricataL.) is well-known for its very pleasant, sub-acid, highly aromatic juicy flesh and distinctive flavour. However, the sour sop fruit has a relatively short shelf life because it gets bruised easily during handling and transportation. It is also difficult to consume it fresh due to its mushy flesh. To prolong its shelf life, it may be processed into other forms like puree, juices, nectars, syrups, concentrates, jams, jellies, ice creams, powders, fruit bars and flakes. Although the sour soup juice is popularly produced for its convenience to be consumed, the yield of its juice is little due to its cotton pulpy flesh.
Fruit jams, jellies and marmalades are made by cooking fruit (pieces, pulp and/or juice) with sugars, gelling agents (usually pectin) and edible (usually organic) acids, and concentrating the mixture until a characteristic and suitabl consistency is obtained (Fügel et al. 2005). This is one of th oldest processes used by mankind to preserve fruit f consumption in the off-season (Baker et al. 1996). The stability of these products is mainly provided by two factors: (1) low wat activity, achieved by increasing the concentration of solu solids to a minimum of about 65 wt%; and (2) low pH value roughly between 2.8 and 3.5 (Royer et al. 2006), due to the natural acidity of fruits plus the addition of organic acids. When high-methoxyl pectin is used as gelling agent, those levels of soluble solids and pH (in combination with the type and concentration of pectin) are also of paramount importance for proper gel formation (or gelation). UNE regulation (1974) defined jams as product formulated from a minimum fruit content of 40% (30% for citric) and a final soluble solid content of 45oBrix. Moreover, some additives such as citric acid or gelling agents, commonly pectin, can be added. In traditional jam manufacture, all the ingredients are mixed in adequate proportions and the mix is concentrated by applying thermal treatments at normal or reduced pressure to reach the required final soluble content.
Generally, jam is produced by taking mashed or chopped fruit or vegetable pulp and boiling it with sugar and water. The proportion of sugar and fruit varies according to the type of fruit and its ripeness, but a rough starting point is equal weights of each. When the mixture reaches a temperature of 104 °C (219 °F), the acid and the pectin in the fruit react with the sugar, and the jam will set on cooling. However, most cooks work by trial and error, bringing the mixture to a "fast rolling boil" ", watching to see if the seething mass changes texture, and dropping small samples on a plate to see if they run or set (Berolzheimer et al.,(1959)
1.2 BACKGROUND OF THE STUDY
Along with the adjustment of Nigeria's structure of agricultural production, agricultural has also entered new developing stage in recent years, and China has become in the world genuine Banana big producing country, the output of many agricultural product by under-supply to relative surplus. Because at present the rural area lacks process technology so that gardening product pluck after loss very large, the post-harvest loss rate of fruit is 20%-25%, this drops into China all very in short supply for per capita agricultural resource and agricultural, is very large waste really. Developed country can make the post-harvest loss rate of Banana only have 1.7%~ 5% by effective storage and freshness-retaining technology. If we drop to 10% to the post-harvest loss rate of Banana, just be equivalent to increase production 6,000 ten thousand ~7,000 ten thousand tons of Banana, the Visible fresh-keeping potentiality that have of the present agricultural storage of China and meaning. In the annual banana peak period of gathering, except marketing fresh, north fortune, in order to reduce the loss that causes economically because of rotten, should develop the banana series food, but poi particularly is processed into jam to ripe banana on the market seldom, and it distinguishes the flavor of aromatic strongly fragrant, the sauce body is lubricated, can be used as old age, infant food and processing bread, jam, articles of ice confectionery. The banana jam of prior art is added with gelatin, to increase the gumminess of jam, adding flavoring banana essence increases the fragrance of jam, add citric acid and adjust its pil value, so that banana jam is not the product of " purc natural ", inadaptable have the crowd of specific (special) requirements edible to food.


1.3 AIMS AND OBJECTIVES OF THE STUDY
The aims and objectives of this research work are 1o produce Banana Jam and carry out sensory evaluation without combination of any other fruit jam.
* To achieve a good banana jam without adding colorant flavor. 
* To identify a good banana jam without the combination of other fruits apart from Banana (Musunagensium).
* To produce jam from banana.
* To determine the sensory quality of jam from different banana.
* To produce and analyze sensory evaluation of composite jam from banana.
1.4 SIGNIFICANT OF THE STUDY
· The purpose was to evaluate the possible if we use production of jam in our transportations and house appliances. The availability of the variable used can give the consumers a fuel with lower price than the commercial ones. 
· The effectiveness of production of jam will be disseminated. The use of bio-waste will be implemented in localities, where in more people would be interested in using bio-waste as materials in making an alternative for commercial products.
· More people will appreciate the production of jam for, it is environmentally-friendly and this will lead to the major purpose and that is to; reduce the greenhouse effect and global warming by the usage of an eco-friendly fuel; reduce the number of deaths due to the effects of breathing toxics from vehicles and house appliances.
· Various parts of the banana plant are medicinal, and used to treat anything from dysentery to burns and insect bites. These plants also contain natural antibiotics and fungicides and are used as animal food and fertilizer.
· Their leaves are used for plates, homemade umbrella and thatching (roofing); the pseudostems are made into rafts and benches. The fibers obtains from the pseudostem are used for fishing line in west Africa and fibric in the Philippines. In India, some banana fiber is even made into paper. Ash of dried peels from both bananas and plantain is used for dyeing and making of soap.
· Musa is the type of genus of the banana family (Musaccae), which contains 25 - 80 species of banana and plantain. Both are important throughout the world for food, shelter,  medicine and even clothing. In production, banana is the second largest fruit crop in the world, grown in warm tropical climate across the globe. Banana and plantain arc often said to grow on trees, but actually it's a pseudo stern (false stem). The fruit also develops without pollination, which means that banana and plantains are "Virgin" Fruits, and are technically berries.
1.5 STATEMENT OF PROBLEM
· Due to the seasonal and perishable nature of fruits, they must be consumed within a short period of time or preserved for consumption over longer period of time. To achieve this, it is important to find the best way to process and preserve them so as to avoid wastage of. the fruits during their peak period.
· Apart from that, a large proportion of these raw materials is wastage during canning, this poses economic problem to the country and cause several dispose and sanitary problems to environment. Therefore, alternative methods of processing which will minimize wastage during canning and storage is necessary.
· There is need to adopt processing or preservation procedure to make the fruits available through the year and in more convenient form and at the same time ensure healthy and clean environments. This can be achieving by processing most fruits for jam making.
· Conservation of these fruits to jams and fellies would reduce the wastage and increase the country's economy, since large jam and fellics consumed in the country are imported. An zionwa jim (1978)
1.6 LIMITATION OF THE STUDY
Time constraints: Due to lack of time, only few of local products will be used.
Lack of fund: Due to the fact that there is lack of fund, the project will be limited to some product.
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 DEFINITION OF TERMS
Production of jam is renewable sour made by fermenting the sugar and starch components of plants by-products. Mainly sugarcane and crops like grain, using yeast. It is also made from corn potatoes, milk, rice, beetroot and recently grapes, depending on the countries agricultural strength.
· Fermentation: This is the chemical breakdown of a substance by bacteria, yeast, or other fermentation micro-organisms, typically involving effervescences and the giving off of heat, the process of involved in the making of beer, wine and liquor, in which sugars are converted to ethyl alcohol.
· Moisture content: This is the water content or moisture content is the quantity of water contained in a material, such as soil (called soil moisture), rock, ceramics, fruit, or wood.
· Cellulose Material: or the cellulose fibers made with ether or esters of cellulose, which can be obtained from the bark, wood or leaves of plants, or from a plant-based materials. This content is needed to produce the production of jam.
· Greenhouse effect: This is the trapping of the run's warmth in a planet's lower atmosphere due to the greater transparency of the atmosphere to visible radiation from the sun than to infrared radiation emitted from the planet's surface.
· Toxic emissions: These are the poisonous chemicals that are discharged to air, water or the land. The toxic land becomes contaminated then, usually these are unsuitable for human habitation.
· Distillation: The action of purifying a liquid by process of heating and cooling.


CHAPTER TWO
LIETRATURE REVIEW
2.1 INTRODUCTION
SCIENTIFIC NAME AND INTRODUCTION
The bananas an edible fruit, botanically a berry produced by several kinds of. large herbaceous flowering plantain the genus Musa. The fruit is variable in size, color and firmness, but is usually elongated and curved, with soft flesh rich in starch covered with a rind which may be green, yellow, red, purple, or brown when ripe. The fruits grow in clusters hanging from the top of the plant. (Armstrong, Wayne P. 2013).
VARIETIES
Cavendish and Brazilians are the two major groups of dessert bananas. The Cavendish group includes 'Williams', 'Valery', 'Hamakua', 'Grand Nain', and 'Chinese' varieties. The Brazilian bananas are often, incorrectly, referred to as apple bananas. This group includes the 'Dwarf Brazilian. The Blue fields group, which includes 'Bluefield's' and 'Dwarf Bluefield's, was the leading commercial variety. Currently, this group accounts for less than 1% of banana production in some countries due to its susceptibility to the Panama wilt disease. Starchy cooking bananas, or plantains, are also grown in some countries. Largo, Maia maole, and Popoulu are various plantain groups. (Stover & Simmonds, 1987).
RIPENING
Export bananas are picked green, and ripen in special rooms upon arrival in the country of destination. These rooms are air-tight and the ethylene gas concentration of their atmosphere is raised to about 0.1% to induce ripening. The vivid yellow color consumers normally associate with supermarket bananas is, in fact, caused by the artificial ripening process. Flavor and texture are also affected by ripening temperature. Bananas are refrigerated to between 13.5 and 15° C (56.3 and 59.0 • F) during transport. At lower temperatures, ripening permanently stalls, and the bananas turn gray as cell walls break down. The skin of ripe bananas quickly blackens in the 40 C (39 ° F) environment of a domestic refrigerator, although the fruit inside remains unaffected.
Ripening bananas fluoresce a bright blue color when exposed to ultraviolet light. This property is attributed to the degradation of chlorophyll, leading to the accumulation of a fluorescent product in the skin of the fruit. The chlorophyll breakdown product is stabilized by a propionate ester group.
Banana-plant leaves also fluoresce in the same way. Green bananas do not fluoresce. The fluorescence allows animals which can see light in the ultraviolet spectrum to more easily detect ripened bananas or may add protection against ultraviolet exposure, like a sunscreen, allowing the fruit to remain fresh longer. (Picq, Claudine & INIBAP, 2000).
DESCRIPTION AND CULTIVATION
The banana plant is the largest herbaceous flowering plant. It is a large perennial herb with leaf sheaths that form trunk-like pseudo stems. The plant has 8 - 12 leaves that are up to 270 cm long and 60 cm wide. Root development may be extensive in loose soils, in some cases up to 9 m laterally. Plant height, bunch size and various other characteristics depend on the variety.
Flower development is initiated from the underground true stem (corm) 9 - 12 months after planting. The inflorescence (flower stalk) grows through the centre of the pseudo stem. Flowers develop in clusters ("hands") spirally around the main axis. In most cultivars, the female flowers are followed by a few "hands" of neuter flowers that have aborted ovaries and stamens. The neuter flowers are followed at the terminal ends by male flowers enclosed in bracts. The male flowers have functional stamens but aborted ovaries.
Fruits mature - in about 60 - 90 days after flowers appearance. Each bunch of fruits consists of variable numbers of "hands" along a central stem. Each "hand" consists of two transverse rows of fruits ("fingers"). (Marriam-Webster online Dictionary).page13


STORAGE AND TRANSPORT
Bananas must be transported over long distances from the tropics to world markets. To obtain maximum shelf life, harvest comes before the fruit is mature. The fruit requires careful handling, rapid transport to ports, cooling, and refrigerated shipping. The goal is to prevent the bananas from producing their natural ripening agent, ethylene. This technology allows storage and transport for 3-4 weeks at 13 • C (55 ° F). On arrival, bananas are held at about 17 • C (63 • F) and treated with a low concentration of ethylene. After a few days, the fruit begins to ripen and is distributed for final sale. Unripe bananas cannot be held in home refrigerators because they suffer from the cold. [citation needed| Ripe bananas can be held for a few days at home. If bananas are too green, they can be put in a brown paper bag with an apple or tomato overnight to speed up the ripening process. Carbon dioxide (which bananas produce) and ethylene absorbents extend fruit life even at high temperatures. This effect can be exploited by packing banana in a polyethylene bag and including an ethylene absorbent, e.g. Potassium permanganate, on an inert carrier. The bag is then sealed with a band or string. This treatment has been shown to more than double lifespans up to 3-4 weeks without the need for refrigeration. (Nelson, Ploetz & Kepler 2006).page14
PESTS, DISEASES, AND NATURAL DISASTERS
Like almost all bananas, Cavendish lacks genetic diversity, which makes it vulnerable to diseases, threatening both commercial cultivation and small-scale subsistence farming.
Some commentators remarked that those variants which could replace what much of the world considers a "typical banana" are so different that most people would not consider them the same fruit, and blame the decline of the banana on monogenetic cultivation driven by short-term commercial motives. (Ploetz et al. 2007).


PANAMA DISEASE
Panama disease is caused by a fusarium soil fungus(Race 1), which enters the plants through the roots and travels with water into the trunk and leaves, producing gels and gums that cut off the flow of water and nutrients, causing the plant to wilt, and exposing the rest of the plant to lethal amounts of sunlight. Prior to 1960, almost all commercial banana production centered on "Gros Michel", which was highly susceptible. Cavendish was chosen as the replacement for Gros Michel because, among resistant cultivars, it produces the highest quality fruit. However, more care is required for shipping the Cavendish, and its quality compared to Gros Michel is debated. According to current sources, a deadly form of Panama disease is infecting Cavendish. All plants are genetically identical, which prevents evolution of disease resistance. Researchers are examining hundreds of wild varieties for resistance. (Greenearth. Retrieved December 20, 2008).
TROPICAL RACE 4 (TR4)
Tropical race 4 (TR4) is a reinvigorated strain of Panama disease first discovered in 1993. This virulent form of fusarium wilt has wiped out Cavendish in several Southeast Asian countries. It has yet to reach the Americas; however, soil fungi can easilybe carried on boots, clothing, or tools. This is how TR4 travels and is its most likely route into Latin America. Cavendish is highly susceptible to TR4, and over time, Cavendish is almost certain to be eliminated from commercial production by this disease. The only known defense to TR4 is genetic resistance. (Stover & Simmonds 1987).
BLACK SIGATOKA
Black Sigatoka is a fungal leaf spot disease first observed in Fiji in 1963 or 1964. Black Sigatoka (also known as black leaf streak) has spread to banana plantations throughout the tropics from infected banana leaves that were used as packing material.
It affects all main cultivars of bananas and plantains (including the Cavendish cultivars), impeding photosynthesis by blackening parts of the leaves, eventually killing the entire leaf. Starved for energy, fruit production falls by 50% or more, and the bananas that do grow ripen prematurely, making them unsuitable for export. The fungus has shown ever-increasing resistance to treatment, with the current expense for treating 1 hectare (2.5 acres) exceeding$1,000 per year. In addition to the expense, there is the question of how long intensive spraying can be environmentally justified. Several resistant cultivars of banana have been developed, but none has yet received commercial acceptance due to taste and texture issues.
In East Africa With the arrival of black sigatoka, banana production in eastern Africa fell by over 40%. For example, during the 1970s, Uganda produced 15 to 20 tons (15 to 20 long tons; 17 to 22 short tons) of bananas per hectare. Today, production has fallen to only 6 tons (5.9 long tons; 6.6 short tons) per hectare.[citation needed|The situation has started to improve as new disease-resistant cultivars have been developed by the International Institute of Tropical Agriculture and the National Agricultural Research Organization of Uganda (NARO), such as FHIA-17 (known in Uganda as the Kabana 3). These new cultivars taste different from the Cabana banana, which has slowed their acceptance by local farmers.
However, by adding mulch and manure to the soil around the base of the plant, these new cultivars have substantially increased yields in the areas where they have been tried. The International Institute of Tropical Agriculture and NARO, funded by the Rockefeller Foundation and CGIAR have started trials for genetically modified bananas that are resistant to both Black sigatoka and banana weevils. It is developing cultivars specifically for smallholder and subsistence farmers.
BANANA BUNCHY TOP VIRUS (BBTV)
Banana bunchy top virus (BBTV) jumps from plant to plant using aphids. It stunts leaves, resulting in a "bunched" appearance. Generally, an infected plant does not produce fruit, although mild strains exist which allow some production. These mild strains are often mistaken for malnourishment, or a disease other than BBTV. There is no cure; however, its effect can be minimized by planting only tissue-cultured plants (in vitro propagation), controlling aphids, and immediately removing and destroying infected plants. (Simmonds, N.W. 1962).


BANANA BACTERIAL WILT (BBW)
Banana bacterial wilt (BBW) is a bacterial disease caused by Xanthomonas campestrisp musacearum. After being originally identified on a close relative of bananas, Enset ventricosum, in Ethiopia in the 1960s.
NUTRITIONAL VALUE AND PHYTOCHEMICALS
Nutritional Value of ripe Banana Serving size 100 grams; 1 big banana,
Calories.   		116
Protein.    		1.2g
Fat			0.3 g
Dietary fibre		2.6 g
Carbohydrates		27.2 g
Minerals
Calcium		17 mg
Phosphorous		36 mg
Iron			0.36 mg
Magnesium		41mg
Sodium			36.6 mg
Potassium		88 mg
Zinc			0.15 mg
Vitamin
Carotene		78mcg
Vitamin C		7mg
Vitamin B6		0.8 mg
Nutrients removal of banana and different crops and fruits during harvest (Smith, James p. (1977).
Table 1: Nutrients removal in fruit harvest by different crops


	FRUIT CROP
	FRUIT YIELD
(ton/ha)
	N
	P2 O5
	K2O

	
	
	
	(kg/ha)
	

	Mango
	15
	100
	25
	110

	Banana
	57
	322
	73
	1,180

	Citrus
	20
	22
	12
	57

	Pineapple
	84
	150
	45
	530

	Papaya
	80
	225
	60
	180

	Grape 
	20
	160
	40
	180

	Litchi
	10
	220
	35
	290


Fruit crop

Table 2: Nutrients contents in vanious crops (kg/ha):
	FRUIT CROP
	YIELD
(ton/ha)
	N
	P2 O5
	K2O

	Corn
	6
	120
	50
	120

	Wheat
	6
	40
	75
	170

	Potatoes
	40
	175
	80
	310

	Pineapple
	84
	150
	45
	530

	Tomatoes
	50
	140
	65
	190

	Peanut
	2
	170
	30
	110

	Sunflowers
	2
	120
	60
	350

	Apples
	25
	100
	45
	180

	Avocadoes
	15
	40
	25
	80

	Citrus 
	30
	270
	60
	350

	Banana
	40
	320
	60
	1000



2.2 RAW MATERIALS FOR JAM PRODUCTION
TROPICAL FRUITS
BANANA
Bananas are eaten deep fried, baked in their skin in a split bamboo, or steamed in glutinous rice wrapped in a banana leaf. Bananas can be made into jam. Banana pancakes are popular. Banana chips are a snack produced from sliced dehydrated or fried banana or plantain, which have a dark brown color and an intense banana taste Dried bananas are also ground to make banana flour. Extracting juice is difficult, because when a banana is compressed, it simply turns to pulp. Plantains are used in various stews and curries or cooked, baked or mashed in much the same way as potatoes. (Simmonds, N.W. (1962).
ORANGE
Orange juice is obtained by squeezing the fruit on a special tool (a juicer or squeezer) and collecting the juice in a tray underneath. This can be made at home or, on a much larger scale, industrially. Frozen orange juice concentrate is made from freshly squeezed and filtered orange juice. Sweet orange oil is a by-product of the juice industry produced by pressing the peel. It is used for flavoring food and drinks and also in the perfume industry and aroma therapy for its fragrance. Sweet orange oil consists of approximately90%D-limonene, a solvent used in various household chemicals, such as wood conditioners for furniture and-along with other citrus oils-detergents and hand cleansers. It is an efficient cleaning agent with a pleasant smell, promoted for being environmentally friendly and therefore, preferable to petrochemicals-limonene is, however, classified from slightly toxic to humans, to very toxic to marine life in different countries. Limonene is considered a natural chemo preventive agent in humans, and there is no evidence for its carcinogenicity or genotoxicity, as once believed. The Carcinogenic Potency Project estimates that D-limonene may affect human cancer on a level roughly equivalent to that for caffeic acid via dietary coffee intake. Marmalade usually is made with Seville oranges. All parts of the fruit are used: the pith and pips (separated and placed in a muslin bag) are boiled in a mixture of juice, slivered peel, sliced-up flesh, sugar, and water to extract their pectin, which helps the conserve to set peel is used by gardeners as a slug repellent. (Brodsky, Allen B (1978).
SUGAR
Refined, granular, white sugar should be used whenever possible, but even this will often contain small amounts of material (e.g. black specks) which reduce the value of a preserve.
The sugar should therefore be dissolved in water to make a strong syrup and then filtered through muslin cloth or a fine mesh. It is most important that the filters and pans are thoroughly cleaned each day to prevent insects and microorganisms from contaminating the equipment. Sugars are one of the main constituents of jams, jellies and marmalades and influence the shelf life of these products decisively through the soluble solids content .At the same time they provide taste, flavor, consistency and coloring. For jam production, mostly refined sugar or white sugar (sucrose) is used. During cooking, sucrose is partially inverted. This intended chemical reaction (splitting of sucrose into glucose and fructose by binding water) is influenced by: the Ph-value, temperature and time of boiling The formation of invert sugar prevents the crystallization of the sucrose in the finished product. On the other hand, a complete inversion of sucrose may lead to crystallization of the glucose in the product. (Nelson, Ploetz & Kepler 2006, p.26).
CITRIC ACID
Citric acid is produced in the largest amount and has been produced commercially since 1826, being initially obtained from lemon juice. The world market is in excess of 300,000 tonnes per year (1 tonne = 1000 kg) It is used in foods, confectionery, and beverages as an acidulant and flavour enhancer, and in pharmaceutical preparations, antacids and aspirins. It also has various industrial uses, including use as a stabilizer of oils and fats, due to its ability to complex with heavy metals.
The optimum gel set normally obtained in the ph range of 2.8 to 3.3 for high methoxy - pectin. If the acid value is too high (ph- value under 2.8) the gel elasticity will be increased and their gels become firm and brittle. I f the acid value is lo w/ ph-value above 3.3) the gel structures become very soft. When exceeding a certain pH. limit, gelation is no longer possible. The presence of buffer salts in fruits, e.g. salts of citric acids and malic acids, suppresses the impact of pH. modification by added fruit acids, part of the effective acid value is compensated. To get into the desired pH. - value, the acid dosage must be raised .On the other hand, if the pH. -value in fruits is too low, it can be increased in order to prevent pre-gelation (oakenful and scott, 1984). If the aim is stabilization of the pH.-value within strict limits, as is the case for jams, one profits from the specific properties of fruit acids to form excellent buffer systems with their salts, e.g, in the combination of citric acid and sodium citrate. (Ploetz et al; 2007, p. 12).
PECTIN
Pectin occurs in terrestrial plants and is abundant in most vegetables and fruits. It is a sugar found in the walls of plants that can be used as a gelling agent, especially in jams and jellies. Although many plants have pectin, the peel of citrus fruits such as oranges is particularly rich in pectin. As much as 30 percent of citrus peel is composed of pectin. You can buy pectin from a store, and you can also extract it from orange peel.
Commercial pectin is produced by extraction of edible plant material in hot, acidified water followed by isolation of the pectin from the ensuing solution. The dominant raw material is the rind of citrus fruit. Apple pomace and sugar beet pulp are also used.
The commercial product is a white or tan powder that can dissolve in water forming viscous solutions. Pectin readily forms gels under the conditions that characterize jam, i.e., presence of dissolved sugar and fairly low pH. Prior to the introduction of commercial pectin, home-made jam was gelled by "natural" pectin in the fruit. Pectin-rich fruit was a necessary part of the recipes. Jam is the traditional application for pectin, but today this is far from being the only one. Particularly important uses include stabilization of milk protein in drinkable yoghurt, soft drinks with milk and fruit, and medical devices that contact human skin.
Chemically, pectin is a heterogeneous polymer. The dominant component is a linear chain of 1→4 linked galacturonic acid in which a proportion of the carboxyl acid groups are present as methylesters and, in amidated pectin, arc replaced with amide groups. Further, the molecules contain regions of neutral sugars, such as arabinose, galactose, and rhamnose. The composition can vary at all levels, i.e., there may be regions of different composition within one molecule, differences in average composition between molecules, and differences in average composition between sample lots. (Nelson, ploetz & kepler 2006):
Selecting appropriate raw materials and processing conditions allows controlling the average structural parameters. A wide range of pectin types is available. Pectin for food application is usually standardized by blending of batches and diluting with sucrose or dextrose. In this way its properties are kept constant from batch to batch in spite of natural variation. ( Angolo, A. (May 15, 2008).
2.3 TECHNOLOGY OF JAM PRODUCTION
PECTIN PREPARATION
Although, many plants have pectin, the peel of citrus fruits such as oranges is particularly rich in pectin. As much as 30 percent of citrus peel is composed of pectin. You can buy pectin from a store, and you can also extract it from orange peel.
Step 1: Peel the oranges. Keep as much of the white membranous part of the peel as possible, since this is particularly high in pectin.
Step 2: Cut the orange peel into narrow strips and use a knife to remove the white part of the peel, also known as the pith.
Step 3: Dice the pith into small pieces.
Step 4: Add 2 tablespoons of lemon juice to the chopped pith. You can allow this mixture to sit for one hour or move onto the next step, depending on how much time you have.
Step 5: Add the water to the pith and lemon juice mixture and let sit for one hour.
Step 6: Bring the mixture of water, pith and lemon juice to a boil and then let it simmer. If you allowed the pith and lemon juice mixture to sit for one hour prior to adding water, you can simmer for only 10 minutes. If not, simmer for 20 minutes.
Step 7: Pour the mixture into a jelly bag or a strainer lined with cheesecloth and allow it to drain overnight. Pressing on the solids will allow you to extract more juice but may also make your pectin cloudy.
Step 8: Test the drained liquid for pectin content. To do this, mix 4 tablespoon of rubbing alcohol and 1 tablespoon of the drained liquid in a small jar with a lid and shake. Let it stand one minute and examine the contents of the jar. If the mixture has formed one jelly-like mass, the juice has high pectin content. Several smaller lumps indicate medium pectin. If there are a lot of little lumps, you may not have enough pectin to make jelly. If you desire a higher pectin concentration, simmer the drained liquid until half the liquid has evaporated and retest the resulting liquid for pectin content.
Do not consume the rubbing alcohol/pectin juice combination.
Pectin Composition
1 Orange peel --- 64.6 gm. and boiled in 150 ml water
1 mango peel - - 32.2 gm. and boiled in 150 ml of water
TIPS
Riper fruit has thinner peel and less pectin. The thicker the peel, the higher the pectin yields. You can store homemade pectin in a refrigerator for up to three days. To store it longer, freeze it or preserve it in a boiling water bath canner. Things You'll Need6-8 oranges2 cups of water2 tablespoons of lemon juice Nonreactive stainless steel or enamel pot Jelly bag or strainer with cheesecloth70% rubbing alcohols mall jar with lid.
METHOD OF PRODUCTION
The basic principle of jam making is to have fruit, pectin, acid and sugar present in the correct proportions. All fruit should be carefully washed and dried prior to use to remove any residue from spraying, etc. The setting of jam depends on the presence of pectin. Pectin occurs in varying amounts in the cell walls of fruit. When the fruit is simmered, the pectin is released into solution. Fruits low in pectin may need an additional source of pectin before they will give a satisfactory set. I.e. red currant juice added to strawberries. Well ensures that the pectin is released, the skins are broken down and the juice is extracted.
Hard skinned fruits such as gooseberries, blackcurrants, plums and damsons require more water and a longer simmering time than soft fruits such as strawberries or raspberries. Adding the sugar before the skins have softened will toughen them and adversely affect the texture of the finished jam. After adding the sugar, the mixture should be well stirred until all the sugar is dissolved, then brought to the boil and allowed to remain boiling until setting point is reached (104-106°C or 220-223°F). The pan should be taken off the heat after reaching setting point and any
scum removed and, without delay, the jam poured into warm sterilized jars. Lid jars immediately with air tight metal lids. Wipe down and allow to cool. The jars should then be labeled and stored in a cool, dark, well ventilated cupboard. Jams can be made from single fruits for a concentrated flavor, raspberry being a particular favorite for instance. However, many fruits combine well with others to provide an excitingly different flavor. Flowers can be used with fruit to impart a delicate fragrance and subtle taste to the finished jam. For a really luxurious touch, liqueurs or spirits can be also being incorporated. Well-made jam keeps perfectly, does not go mouldy and does not crystallize. It is clear and bright with a well-set texture that is not too stiff or rubbery. (Greenearth. Retrieved December 20, 2008).


FILLING AND PACKAGING
In many countries, there are laws concerning the weight of food sold in a package and accurate filling to the correct weight is therefore important. The weight, cleanliness of the container and appearance of the product after filling should be routinely checked. In particular it is important to avoid getting preserve around the rim of the jar as this may prevent a vacuum forming, and will look unsightly and attract insects.
The preserve should be hot-filled into suitable containers which are then sealed with a lid.
Temperature of filling is important, too hot and steam will condense on the lid and drop down onto the surface of the preserve, this will dilute the sugar on the surface and allow mould growth. If the temperature is too low the preserve will thicken and be difficult to pour and a partial vacuum will not form in the jar. Ideally the temperature should be 82-85°C.
The packaging is likely to be one of the main costs involved in production. Ideally glass jars should be used with new metal lids.
Metal cans are also suitable but very expensive. Cheaper alternatives include plastic (PVC) bottles or plastic (polythene) sachets. However, these cannot be filled with hot jam as they will soften or melt. Technical advice should be sought if these packs are being considered.
It is possible to use paper, polythene, or cloth tied with an elastic band or cotton, to cover jam jars. The appearance of the product is however, less professional and there is a risk of contamination by insects. This is not recommended unless metal lids are impossible to obtain.
Finally, the jars are held upright and the gel is formed during cooling. This can be done by standing the jars on shelves, or more quickly using a low cost water cooler. A partial vacuum should form between the surface of the jam and the lid when the product cools. This can be seen by a slight depression in the lid.
If a vacuum does not form it means that the jar is leaking or the temperature of filling is too low. (Stover & Simmonds 1987, pp.5-9).
LABELING
The sale of jams and marmalades in supermarkets, food stores and other retail outlets requires correct labeling, which provides the customer with basic information regarding the ingredients, quality and make-up of the product. The ingredients should be listed in descending order of importance by weight of the ingredient used. (Cass, Stephen, Corinna (June 4, 2007).










CHAPTER THREE
3.0 RESEARCH METHODOLOGY
3.1 MATERIALS AND METHOD USED
How to make Banana Jam
Select Bananas
* Choose 6 good quality bananas free from insect bites.
* Cut away spoilt part of the banana (if excess of banana, ignore the second point).
Wash Banana
* Fill water in a clean large bowl. (You will need a large amount).
* Wash the bananas in good clean water. (Do not wash bananas in hot water).
* Check to see that the bananas are clean. (After washing the bananas).
* Place on a rack for the water to drip dry or place on a clean tea towel.
Peel and slice Banana
Peel the skin away from the banana flesh, and place in clean
bowl, only the white flesh of the bananas remains.
* Chop bananas in to equal sizes.
* Place slice chopped bananas in a clean bowl.
Mash Banana
* Mash sliced bananas with a clean fruit masher or any other fruit press to pulp.
* Place in large cooking pot
Add Sugar, Lemon Juice and Water
* Measure 3 cups of sugar (The amount of sugar added will depend on the sweetness of the bananas).
* Measure I cup of lemon juice.
* Measure 1/2 cup of water
* Add sugar, lemon and water to crush banana and mix well (lemon juice will help jam to jell properly).
Heat Banana Mixture
Prepare fire place or gas stove.
* Place the pot of mixture on the heat (open fire or gas stove).
* Cook banana mixture.
* Boil until it is a good red colour.
* Mixture is stirred frequently so the jam will not get stuck at the side of the pot or it will not burn.
* Stir mixture with a wooden spoon.
Package and Label the Banana Jams
Fill pot with clean water.
* Wash jars and lids in clean water.
* Fill large pot with clean water.
* Place jars in a large pot of water.
* Boil jars on hot water for 20 minutes.
* Sterilized and removed.
Soak lids in hot boiling water and removed.
Fill jars to the top with jam.
Jam are sealed tightly.
Jars are labelled.
Jars have decorated tops with a ribbon.


ATTACHMENT
Ingredients
* 6 bananas
* 1 cup lemon juice
* 3 cups sugar (depends on the sweetness of the fruit).
* 1/2 cup water Ratio 6:1:3:1/2 = for 6 ripe bananas, 1 cup lemon juice, 3 cups of sugar, 1/2 cup water. Materials required:
* Wooden spoon
* Bottles, jars
* Clean tea towels -
* Spoon
* Measuring cups
* Foil
* Large pot for sterilizing the jars
* Saucer for testing the jam
* Large pot for preparing the jam
PACKAGE AND LABEL BANANA JAM
Fill pot with clean water.
* Wash jars and lids in clean water.
* Fill large pot with clean water
* Place jars in a large pot of water.
* Boil jars on hot water for 20 minutes
* Sterilized and removed.


CHAPTER FOUR
ANALYSIS AND DISCUSSION
4.1 PRESENTATION, ANALYSIS AND INTERPRETATION
The Banana jam produced using the method illustrated were presented to taste panel of 10 people. They were requested to tick the sensory evaluation provided regarding the taste, smell, appearance, colour and palatability of the product and the result is presented as shown below.
4.2 PRESENTATION AND ANALYSIS
The taste of Banana jam was generally found to be sweet and pleasant. The jam was served on bread as is the usual practice during breakfast.
4.3 DISCUSSION OF FINDINGS
The Banana Jam has a pleasant citrus smell and aromatic aroma.
4.4 APPEARANCE AND COLOR
The Banana jam appear brownish in color.
4.5 SENSORY EVALUATION OF BANANA JAM
	GRADE
	EXCELLENT
	GOOD
	FAIR

	TASTE
	4
	5
	1

	APPEARANCE
	3
	5
	2

	FLAVOR
	4
	5
	1

	COLOR
	2
	6
	2

	TEXTURE
	3
	6
	1



Banana Jam%
	GRADE
	EXCELLENT
	GOOD
	FAIR

	TASTE
	40
	50
	10

	APPEARANCE
	30
	50
	20

	FLAVOR
	40
	50
	10

	COLOR
	20
	60
	20

	TEXTURE
	30
	60
	10



Out of the 10% population that was used for the tastes of the Banana Jam 40% rated the product excellent 50% rated the taste of Banana Jam good, while 10% respondent rated it fair, appearance of Banana Jam was rated excellent by 30% respondent, 50% respondent rated it good while 20% respondent rated it fair. Flavor, 40% rated excellent, 50% respondent rated it good while 10% respondent rated it fair. Color, 20% rated excellent, 60% respondent rated it good while 20% respondent rated it fair.
Texture, 30% rated excellent, 60% respondent rated it good while 10% respondent rated it fair.
From the result, it is obvious that Banana Jam is generally acceptable to people.
4.6 NUTRIENT LOST DURING PROCESSING
House wives have known for a long time that it is possible to preserve food and retain their good qualities. This particularly applies to fruit and vegetables including Banana. Any preserved or processed food which retains it original flavor is likely to have retained its nutritive value.
However, certain vitamins such as vitamin C and minerals like sodium and potassium are either water soluble is unstable to heat. This leads to loss of nutrients in this products.
In general Banana Jam is important in that they add flavor, color, texture and nutritional value to any meal.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 SUMMARY
The purpose of this invention is to provide a kind of banana jam and preparation method thereof, the technical problem that solve is to make banana jam not contain any additive, and taste flavor is good.
In order to solve the problems of the technologies described above, the present invention adopts following technical scheme: a kind of banana jam, described banana jam is pressed mass fraction by 75~85 parts of dried banana chips, 90~110 parts in fresh banana, 15~25 parts of milk powder, 90~110 parts of white granulated sugars, 2.5~3.5 parts in lemon, water forms, and soluble solid content is 65%.
Banana jam of the present invention is pressed 80 parts of the dried banana chips of mass fraction, 100 parts in fresh banana, 20 parts of milk powder, 100 parts of white granulated sugars, 3 parts in lemon.
A kind of preparation method of banana jam may further comprise the steps:
One, banana figs abrasive dust: press mass fraction,
75~85 portions of dried banana chips are crushed to particle mean sizes40 u m, obtain banana dry powder;
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Two, banana peeling: with 90~110 portions of fresh
bananas, peeling obtains banana pulp;
Three, lemon juicing: with 2.5~3.5 parts of lemon juicings,
obtain lemon juice;
Four, making beating: with banana pulp, be that the beater® of 0.8 ~ is is pulled an oar 1~2 time with the hole diameter of sieve (perforated) plate, get banana puree;
Five, batching: it is 75% liquid glucose that 90~110 portions of white granulated sugars are deployed into mass concentration;
Six, concentrated: with liquid glucose, banana puree, banana dry powder, 15~25 portions of milk powder, put into jacketed pan, the heating kettle temperature is 100 °C, mixing speed is 36r/min, behind the concentrated 10min, adds lemon juice, continuation is stirred with 36r/min speed, when being concentrated into soluble solid content and being 65%, stopped heating obtains banana jam.
Method of the present invention keeps the banana jam temperature to be not less than 85 °C, bottling, and bottle top clearance 3mm seals after sprinkling white sugar, then puts
upside down.
The bottle of filling banana jam after method of the present invention will be sealed is warming up to 100 °C in water-bath, insulation 20min carries out sterilization, and after the

sterilization, segmentation is cooled to and is lower than 37 °C in 65 °C, 45 °C and normal-temperature water respectively.
Method segmentation of the present invention cooling cooling 10 minutes in 65 °C, cooling was cooled off 10 minutes in 10 minutes and 25 °C in 45 °C.
Banana pulp after the method banana of the present invention peeling was placed in 100 °C of hot water blanching 2 minutes.
Method banana figs abrasive dust of the present invention uses SDF-300B set hammer formula pulverizer.
Method lemon juicing of the present invention uses BZJ
type orange tangerine halving juice extractor.
Method bottling of the present invention adopts ZL~4
automatic Liquid filler to bottle while hot canned amount 500ml.
The present invention compared with prior art adds banana dry powder in the banana puree of fresh banana, absorb the moisture in the banana puree, keep genuineness and the nutrition of banana, increase acidity to form gel with lemon juice in banana puree, additive-free in the banana jam, natural nutrition is healthy.
5.2 CONCLUSION
The composite jam was made from proportion of banana. The sample was accepted by the panelists in terms of color, texture, taste, flavor, appearance and overall acceptance. And this showed that tropical fruits are suitable for production of jam than other fruits because of their pectin and soluble solids content. Also the pectin selection is also important, from the panelists analysis the jam made from composite pectin of banana.
5.3 RECOMMENDATION
From the analysis above the composite jam made of banana is accepted by the panelists. And this shows that:
Composite jam contains high amount of nutritional content because of the natural nutritional content of the Banana that prevents different diseases form malnutrition, and these encourages production of jam from different tropical fruits.
Production of composite jam needs low cost because of larger availability of Banana and even from saving loss of these fruits every year.
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