A COMPARATIVE REVIEW  ON MICRO-ORGANISM ASSOCIATED WITH THE SPOILAGE OF BANANA

ABSTRACT


The comparative study of microorganisms associated with the spoilage of banana. “Banana is a general term embracing a number of species or hybrid in the genus musa, family bacteria organisms, small pieces of decayed tissue from the leading edge of the lesion was transferred, by means of sterile techniques, to the SDA contained in covered dishes and incubated at room temperature (28-370c).  The fungal and bacterial growth visible within 2-7 days.  Each observed fungal and bacterial growth based on their  morphological and cultural microscopic examination and this microscopic examination was done using the lactophenol  staining technique.  Some organisms like Erwinia species has been incriminated as pathogen, saprophyte or constituent of epiphyic flora of plants.  
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CHAPTER ONE

1.1
INTRODUCTION


A banana plant, also known as M. acuminata or its hybrid M. acuminata, M. balbisnna, is a plant grown for personal use that yields edible fruits that are often seedless and belong to that species. The word "banana" refers to a variety of species or hybrids of the genus Musa, family Musceae. They are perennial plants with long, the bases of these leaves (petioles) remain tightly united and form the trunk (Pseudostem) of a plant 2-9m (6-30ft) in height (Ploetz, 1994). Bananas are often solely produced as aesthetic plants or for their fiber in certain parts of the world. It may be discovered in tropical areas. The banana is a monocarpic plant that only flowers and bears fruit once before it perishes. the leafy protecting flag of the inflorescence. Most banana types have flower stalks that are positively geotropic, which means they bend from the vertical until their tips point upward. Banana flower stalks are parthenogenic and range in length from 30 to 90 cm (1-3 ft) (self-fertile). They appear in clusters of 12–20 below the bracks. A bunch of fruits is first formed by little groupings of fruits, called fingers, that are grouped in a spiral formation around the flower stem. A healthy banana plant will have 8–12 leaves during fruit set. Depending on the season and cultivar, fruits develop 60–100 days after blossoms first emerge. From a subterranean rhizone, suckers grow into new banana plants. The rhizome grows and is referred to as a mat when older plants die and new ones sprout. Bananas are multiplied via tissue culture, Bluzome pieces, and sucker plants (Ploetz 1994)
USES    

Bananas contain about 74% waterm 23% carbohydrate, 1% protein and 0.5 %.  A 4 – ounce banana without the peel is a good source of  vitamin Bb, Potassium, and fiber.

Banana fruit may be   eaten raw or as a cooked vegetable.   The fruit can also be processed for a number of food products.


Ripe fruits can be pulped for puree for in a variety of products including ice cream, yoghurt, cake, bread, nectar, and baby food.  Ripe banabas can be dried and eaten, or sliced canned with syrup, and used in bakery products, fruits salads and stoppings.  Green (unripened) bananas can be sliced and fried as chips. Whole green fruits can also be dried and ground into flour. Vinegar and alcoholic beverages can be made from fermented ripe bananas. Other parts of the banana plant are consumed besides the fruits. The heart of the growing pseudostem is eaten in India.   In Southeast Asia, the male bud is eaten as a boiled vegetable.


The banana leaves are not eaten but may be used for wrapping food in cooling. The banana foliage and pseudostems are used as cattle feed during dry periods in some banana producing areas.  Culled bananas are used sto feed cattle and hogs.  Bananas are a good energy source but need to be supplemented with  protein.  But not all micro-organisms associateeed with fruits are harmless”.  This  includes the lactic acid bacteria, coryne forms, pseudomonads, xanthomonads  micrococci, amny fungi and coliforms.  These microorganisms do play an important role in the spoilage of food and dictate the shelf life of fresh fruits. Most healthy raw produce will have on them anywhere from a  few thousand to millions of miucroorganisms per gram.  The presence of many of these microorganisms is a concern for causing product spoilage.  


Food spoilage is a major problems in all societies especially fruits, because  they provide nutrients for us, also are excellent environment for the growth of micro-organisms.  Microbial growth as  well as spoilage is controlled by factor related to the food itself or intrinsic factor and also to theenvironment where the food is being stored or what are described as    extrinsic factors.  Food composition is critical intrinsic factor that influences microbial growth, if a food consider primarily  of carbohydrates, spoilage does not result in major odours.  Thus, foods such as some fruits e.g. banana show spoilage by fungal growth.  Also, PH of a food also is critical because a low PH a food also is critical because a low PH favours the growth of yeasts and mold.  This is the case in banana fruit because it has PH of 2-5 physical structure of a food also can affected the course and extension of spoilage.  Banana fruits has outer  skin (peels) that project them from spoilage.


Often, spoilage micro-organisms have specialized enzymes that help them weaken and penetrate protective peels, especially after the fruits has been bruised.  Temperature and relative humidity are important extrinsic factors in determining whether a fruit (banana) will spoil.  At higher relative humilities, microbial growth is  initiated more rapidly even at lower temperatures.


The atmosphere in which the fruit is stored is also important as this plays a crucial role in its spoilage.  Because fruits are such excellent sources of nutrients, If the intrinsic and extrinsic conditions are appropriate, micro-organisms grow rapidly and make what once was an attractive and appealing fruits into a sour, foul-smelling or fungus – covered mass suitable only for the garbage car.

Microbial spoilage in Banana can lead to visible challenges, including a variety of colours caused by spoilage organisms.


   Bacteria do not seem important in the initial spoilage of whole fruits like banana instead such spoilage often is initiated  by molds.  These organisms have enzymes that contribute to the weakening and penetration of the protective outer skin.  Many microorganisms have been isolated from banana, actually spoilt banana. These micro-organisms have been associated with moko disease, or moko de Guineo, or marchites bacteriana, is caused by the bacterium, pseudomonas solanacearum, resulting in internal decay.  It  has become one of the western hemisphere and has seriously reduced production in the leading area as of Colombia. It attacks Heliconia species as well.  It is transmitted by insects, machetes and with the roots of sick plants.  There are said to be 4 different types transmitted by different means.  Efforts at control include covering the male and bud with plastic to prevent insects from visiting its mucilaginous excretion, debudding, disinfecting of cutting tools  with formalde hyde in water 1:3, disinfection of  planning material; disposal of infected fruits and plant parts: infection of herbicides into seemingly healthy neighbouring plants. if The organism is vriant SFR, all adjacent plants. If the organism is variant SFR, all adjacent plants within a radius replanted for 10 to 12 months for this variant persists in the soil that long.  If it is variant B, the plants within 32.8 ft (10m) must bee injected and the area not replanted for 18 months.


In either case the soil must be kept clear of broad leaved weeds that may serve as hosts.  In Colombia, there are 12 species of weeds that serve as hosts or “carriers:” but only 4 of these are themselves susceptible to the disease.  Crop rotation is sometimes resorted to the only sure, defense is to plant resistant cultivans.  Such as the ‘pelipita’ plantain.


Black-end arises from infection by the fungus arises from infectrion by the fungus Glocosporium musarum, of which Glomerella cingulata  is the perfect  form.  It causes authracuose on the plant and attacks the stalk and stalk – end of the fruits  forming dark, sunken lesions on the peel, soon penetrating the fresh and developing dark, watery, soft area in severe cases, the entire skin turns black and the flesh rats.  Very young fruits shrived and mummify. This fungus is often responsible for the rotting of bananas in storage.  Immersing the green fruits in hot water. 131of (55oc) for 2 minutes before ripening greatly, reduces spoilage.


Sigar-tip rot, or cigan-end disease, stachylidium (verticillium) theobromae begins in the flowers and extends to the tips of the fruits and turns sthem darks the peel darknens, the flesh becomes Fibrous. One remedy is to cut off withered flowers as soon as the fruits are formed and apply copper fungicides to the cut surfaces.  Unlike most other fruits, banana develop their best eating quantity after they are harvested. This allows bananas to be shipped great distances.  Almost our entire supply of banabas, available year-round is imported from central and south america.  Bananas are sensitive to cool temperature and will be induced in temperatures below 550f for this reason, they should never be kept in the refrigerator.  The ideal temperature for ripening bananas is between 60 and 700f.  higher temperature cause them to repen too rapidly.


However, Bananas which are firm, bright in appearance, and free from repeness is indicated by skin colour.  Best eating quality has been reached when the solid yellow colour is specked with brown.


At this stage, the flesh is mellow and the flavour is fully developed.  Bananas with green stips or with practically no yellow colour have not developed their full flavour potential.

AIM AND OBJECTIVES

it shows the amount of bacteria present in the decay of banana

it also shows the amount of yeast and mold present in the decay of banana

it provides a basic understanding of the physical, chemical and microbiological principles underlying the psreervation of foods and also provide as a basic understanding of the study of food microbiology from farm to consumer.

It provide students with an understanding of the physical and chemical characteristics which influence the formation, stability and texture of food systems

1.3
SIGNIFICANCE OF STUDY


This study is done to find out how similar or different microorganisms associated with the spoilage of bananas are: it brings to fore a good number of   microorganisms associated with that or bring about the spoilage of banana (musa acuminata).  The significance of this study can never and will never be over emphasized.  This is because banana is a fruit of choice and spoils easily.  As a result of this, a knowledge of the microorganisms that are involved in its (banana) spoilage is essential.


Also, this study gives an insight into the conditi ons as well as factors that result in the spoilage of this  attractive fruit, not to mention the nature or group of microorganisms that are associated with such a fruit.  The significance of this study is seen in the light of having a good understanding and showing the comparism of the spoilage microorganisms of banana.

STATEMENT OF PROBLEMS

A study of this nature must have problems which result in it.  This problem will result from how these microorganisms are being  associated with the spoilage of banana a fruit and cause decay to these banana and make it undesirable for human consumption.  This microorganisms associated  with the spoilage of banana includes yeast and mold, {uedomonas species, micrococcus species,  bacterial and fungal species.  Looking at many banana sold in the market today, most of them are infected with these microorganisms or other microorganisms like the soft rot, crown rot bacteria and soft rots which infect and make these fruit unattractive  for human consumption and may cause problems to human being as well as animal.   

1.5
LIMITATION OF STUDY


As a result of time factor, the study was constrained to fit within the stipulated time limit.  Due to this fact, this study was limited only in stored spoilt and decaying banana purchased from different market places.

1.6 
HYPOTHESIS

Ho
=
Microorganisms are associated with the spoilage of banana

HI
=
Microorganisms are not associated with the spoilage of banana.

CHAPTER TWO

LITERATURE AREVIEW

2.1
MICROBIOLOGY OF BANANA(Musa musaceae) WINE Banana wine was produced using each of industrial and wild yeast strains of scharomyces  cerevisiae  for pitcching.  The wild yeast fermented the Banana must in 8 days while the industrial yeast strain gave the correspondence wine product in 6 days.  Microorganisms isolated and characterised from the must included Bacillus subtilis, saccharomyces cerevisiae  and candida mycoderma.  B. substilis and saccharomyces cerevisiae  in addition to lactobacillus Banarum and leuconostoc  mesenteroides  were all isolated from the fermenting must and the wine (Droby and Kotze, 1998).


Condida mycoderma was however not isolated from the two later sources.  Biochemical parameters studies included pH using a digital pH meter (Corning pH meter 150, Type 3AG), titratable acidity by titration, alcohol content was calculated from initial and final specific gravity values and organic acid was by paper chromatograph on whatman paper. The Banana must initial pH was 5.07 +  0.01 the resultant wine had pH values of 4-16 and 4.14 for the industrial and wild yeast strains respectively initial specific gravity of must was 1.086.  Industrial yeast caused a decrease to 0.999.  Initial  titratable acidity was low at 0.02%.  This was significantly increased to 1.66% and 1.71% in industrial and wild yeast wines respectively.  An alcohol content of 12% (v/v) was recorded with industrial yeast while a slightly lower value 11.8% (v/v) was obtained for the wild yeast fermentation product.  Citric and malice acids were the organic acids from the must these two organic acids in addition to latic acid were found in the wine product irrespective of the yeast strain used.  The occurrence of microorganisms in Banana wine suggests the need for microbiological quality treatment of banana wine before consumption. (Janisiewiez, etal 1997)

A total of fifty isolates of Bacillus species were compared for their amylase-producing ability on a solid medium containing 0.2% cassava starch as the substrate.

Two isolates, Bacillus subtillis G3 and Bacillus licheniformis B5.1 were the highest amylase producers. The two isolates were further grown in submerged culture in shake flasks in order to determine the effects of cultural conditions on their yields or amylase. The optimum concentration of cassava starch for amylase production was 3.5% for Bacillus subtilis G3 and 4.0% for Bacillus licheniformis B5.1. the two organisms produced highest yields of amylase when starch was used as the carbon source rather than when simpler carbohydrates (glucose, sucrose, or maltose) were used .(Kenwick, etal 1998)

However, cassava starch appeared to be a better inducer of the enzyme than soluble potato starch (Difco); yields of the enzyme for Bacillus subtilis G3 and Bacillus licheniformis B5.1 were 316.80 and 312.20 units/ml Banana just like most fruit has a pH between 2.5. The pH of a fruit is always a critical factor because it determines the kind(s) of microorganisms that attack the fruit. (Williamson, etal (1999). Usually low pH favors the growth of yeast and mold, both which are fungi, on banana fruit. Bacteria are also involved but come as secondary attackers after the fungi. In the case of bacteria, they get involved when the banana peel has a shit. (shepherd; 1990) This becomes a means of entrance into the banana fruit. The banana peel serves as a protective cover against microbial infestation. But these organisms are able to release some enzymes that are capable of breaking down the peel. All these microorganisms are  capable of  reducing the quality of what once was an attractive fruit. (kotze; 1992). Banana fruits are normally stored in a cool place. But when stored in an unfavorable  condition result s in invasion of the fruit by  micro-organisms. These micro-organisms now attach the stored frut decaying it more, thus resulting in making the fruit unattractive as well as giving it odor. These microorganisms include the following mold, yeast’s and some bacteria.         

MOLDS:

Mold, a subsets of fungi, which are ubiquitous on our plants. Fungi are in every ecological niche, and are necessary for the recycling  og organic building blocles that allows plants and animals to live included in the grou p “fungi” are yeast, molds and mildews, as well as large mushrooms, puffballs and bracket fungi that grow on dead trees. Fungi need  external organic food sources and water to be able to grow. Molds can grow  on cloth, car pets, leather, wood, sheet  rode, insulation (and on  human foods) when moist conditions exist (bravesen etal 1999). Because molds grow in moist or wet  indoor environment s, it is possible for people to be exposed to molds and their products, either by direct contract on surfaces, fragments , or molds products are aerosolized many molds reproduce a moist food source, can germinate and begin producing a branching network of cells called hyphen. Molds have varying  requirements for moisture, food, temperature and other environmental conditions for growth. Indoor spaces that are wet and have organic materials that mold can use as food source, can and do support mold growth.  Mold spore s or fragment that become air borne  can expose people indoors through inhalation or bin contact.


Mold grow on banana when their spores floats through the air, land on a wet spot and causing spoilage. Actually, the presence of molds implies decay. The molds involves in spoilage include black mold with the characteristic black fluffy growth, white mold – white fluffy mold, gray mold, all these give the banana patches all over and capable of turning the edible part of the fruit from yellow to green or black.

YEAST

This, like the molds, is also a subset of fungi. The organism under this group is fruit yeast”. This consists of many pinle and white yeasts belonging to Deutermycota (fungi imperfect), Basidiomycota and Ascomycota. (Salaunkhe, 1974). 

The banana surface is a natural habitat for much yeasts, which dominate fruit microflore. These yeasts grow rapidly on this substrate (the banana) which has a high concentration of readily available carbon source. They give the banana the odour associated with its decay. (oste and pamallo,1974).

BACTERIA 

The organisms involve include: pseudomonas and many other. These micro-organisms are capable of causing a sort of decay classified into three:

crown rot

soft rot 

fruit rot.

The aforementioned are named with regards to the types of “rottenness” of the banana fruit  by the micro-organisms (sulunkhe etal; 1984).

CROWN ROT: when these bacterial micro-organism penetrate the peel of this banana through a “slit) or opening on the pee, they begin to digits the banana fruit as well as release toxin which cause delay of rot. This type of rottenness is characterized by the fact that it is usually at the hend (crown) of the banana fruit.

SOFT ROT: After penetration, as done by all bacteria causing decay in 

banana, the spoilage begins within a soft or tenderness of fruit. The banana becomes unusually soft, followed by a changes in colour. Then the complete decaying sets in

(c) FRUIT ROT: This, as the name indicates, is the general decaying or rotting of the banana fruits. The entire fruit begins to decaying all at once with a change in colour (from yellow to a dark brown).    

2.5
BACTERIAL SPOILAGE OF BANANA: Among the commonly know bacteria that cause spoilage of banana are: 

1.
Fruit spot, caused by a gram negative pseudomonas  syringe signs of the fruit rot typically appear when blemishes appear on the fruits, stem and leaves are usually developed into more mature sports on the skin of  the fruit.  They are brown to black, circular to irregular, 3-6mm in diameter, and characterized by cracks and crevices, which often surround the fruits, the coloured areas often appear raised and their surfaces smooth and hand (Ellioth, 1951)

Gall disease of banana, caused by Agrobacterium  tumefactions

Bacteria soft rot, caused by Erwinia carotiovora and related species, which  are fomenters of pectin’s.  it results in water soaked appearance, a soft, mushy consistency, and often a bad odour, it has been recorded on linripe banana.     
2.6
FUNGAL SPOILAGE OF BANANA FRUITS


Fungal rots of freshly banana fruits shows brown areas in which mold mycelium are growing ins the tissue below the skin and  aerial hyphae and spores may appear later.  Some types of fungal spoilage appear as “dry /rots” where the unaffected area is dry, hard and often discoloured.  The composition of the fruit influences the likely types of spoilage.  Thus, bacteria soft rot is widespread for the most part among the fruit is limited to those that are not highly acid, Because most fruits are somewhat acid are fairly dry at the surface, and are deficient in B vitamins, molds are the most common causes of spoilage.  The composition, too must determine the particular kinds of molds most likely to grow: thus banana support a large variety of fungal spoilage organisms and other kinds comparatively few. (Volvani, 1989).

The primary diseases caused by fungi are

1.
Scab,  a very important of avocado caused by the fungus sphacelonslerseae, which attacks both foliage fruit.  This fungus causes corky, raised, blownish, oval shaped sports on the fruit.  As the spots become older they may coalesce and give the fruit a russetted appearance.  The may develop cracks that permit entry of other fruit rotting organisms.  Scabby, deforming lesions are also formed on leaves, leaf petioles and twings.

2.
Anthractnose, caused by Glomerella angulata is characterized by sunken black spots on the fruit, the spots being nearly circular in out line and one fourth to one half inch in diameter.  Signs of authrocnose typically appear when the fruit begins to soften and infected ripening fruits exhibit circular brown to black spots on the skin, while the flesh beneath undergoes rapid decay (Janisiwicz et al, 1999).

3.
Cercospora     spot or blotch caused by cercospora purpurec. Appears as small, catered, brown, slightly sunken spots that have a definite outline but irregular shape.  Grayish spore-bearing structure of the fungus appear on the sports in humid weather.  These fruit spots, which are one-eight to one-fourth inch in diameter, later develop cracks or tissues which permit the entry of other fungi that cause fruit decay.

4.
Dothiorella rot, the most important rot of banana fruit is caused by the fungus Botryosphaera ribis (imperfect stage-Dothiorella gregaria).  The disease is a serious problem on the fuerte variety.  The fungus is commonly present on dead leaf, tips and debris. It  enters the fruits sometimes before harvesting.  After entering the fruits, it lies dormant, and rot does not develop until the fruit begins to soften, by which time it has reached the consumer.  The fact that there is no method of detecting fruit that will develop this rot and culling it out in the packing house creates a difficult marketing problem.  This rot commonly appear first as small brown or purplish brown spots in the green fruit surface.  The spots gradually enlarge until much of the surface may be involved.  In early stages there is little involvement of the flesh.  As the disease progresses, however, the fungus invades the flesh and cause a brown discolouration and an offensive odour.  Occasionally the fungus induces a stem-end rot. It may also invade fruit pedicels, causing the fruit to drop.  The fungi Diplodia and phomosis are also involved in stem end rot of fruit.

OTHER FUNGAL SPOILAGE OF BANANA

Other fungi associated with banana are:-

Blue mold rot caused by penicillium expansium, fusarium rot caused by several species of  fusarium, for example E. Pallidoroseum, pestalotiopsis rot caused by petalotiopsis, pestatiopsis versicolor, phytophthora rot caused by the fungus, phystophthora, ciltricda and pink mold rot caused by Rhizopus  stolnisfer.  Black mold rot caused by Aspergellus species.  Research in florida has demonstrated non-parasitic disease brought about either by deficiencies or excesses of certain elements occasionally are found on the banana. One of the most common in zinc deficiency, which results in a little-leaf condition often a deforming of the fruit and molting of the leaves. If the deficiency is prolonged, the branches may die off.

CONTROL OF BACTERIAL AND FUNGAL DISEASES OF BANANA FRUITS AND FRUIT PARODUCT

Microorganisms on the surfaces of freshly harvested banana fruits include not only those of the normal surface flora but also those from soil and water and perhaps plant pathogens.


Generally of bacterial usually present include pseudomonas  sp,  Alcalgenes  sp, Bacillus  sp,  flavobacterium  sp, Sarcina sp lenconostac  sp micrococcus sp,  sarccina  sp, sesrratia sp, staphylococcus sp, and others, plus perhaps genera containing plant pathogens, such as Erwiria sp and xanthomienas species.  Any of a number of kinds of  molds also may be there and some times a few yeast.  If the surfaces are moist or the other surface has been damaged, growth of some  microorganisms may take lace between harvesting and  processing or consumption of the fruit. Aadequate4 control of temperature and humidity will reduce such growth.  Best results for construal have been obtained with sprays.  Some other methods for the control of the diseases of banana are:

ASEPSIS

Banana fruit may be subject to contamination between harvesting and processing from containers and from spoiling fruits, and care should be taken to avoid such contamination much as possible

REMOVAL OF MICROORGANISMS:  

Thoroughly washing of banana fruits serves to remove not only dirt and hence casual micro-organisms but also poisonous sprays.  Washing may be with water, detergent solutions or even bactericidal solutions, such as chlorinated water.  Trimming also removes microorganisms. Clear fruit juices may be sterilize by filtration. 

USE OF PRESERVATIVES

The use of chemical preservatives to lengthen the keeping time of banana is done by applying chemicals as a clip or spray or impregnated in wrappers for the fruits.  Among substances that have been applied to the outer surfaces of fruit are waxes, hypochlorites, biphenyl and alkaline sodium o-phemphlphenate (korsten et al, 1993).

CHAPTER THREE

3.0     MATERIALS AND METHODS SAMPLE COLLECTION

Ripe and decay bananas were brought from new market and main market in Enugu and transported to the laboratory in a new clean polythene bag.

3.1     STERILIZATION OF MATEIRLAS AND MEDIA USED: sterilization of the glass materials used examples petri-dishes pipette, flask, test  tubes etc is done by auto claving at 1210c for 15 minutes.  The heat labile materials is also autoclaved at 1210c for 8 minutes.  The culture media used include nutrient agar (NA) and sabraud dextrose Agar (SDA).  This is obtained in the commercially prepared powered (Hydrated) forms and prepared according to the manufactures instructions.  The specific quality was dissolved in specified volume of distilled water and sterilized by autoclaving at 1210c for 15 minutes in well stoppered conical flask.  Each flask and its contents is allowed to cool for about 450c – 500c before dispensing into pre sterilized peri-dishes under sterilized conditions

The media is being poured into sterile bijoux bottle and left in slanting position to gel. 0.5mg of chloramphenical is added to SDA and mixed properly just before pouring into plates or bijoux bosttles in order to exclude the growth of bacterial that have the capability of growing in SDA

3.2
PREPARATION OF SABORAUD DEXTTROS AGAR (SDA):


The SDA will be prepared using:

Neutalised peptone agar
-
1.5g

Glucose


-
2.0g

Agar



-
1.5g

Distilled water

-
100ml


The above will be put in a sterile conical flask and shaked properly and capsules of choramphenical of 250mg was dissolved in 10ml of absolaute distilled water o.5ml of this solution was added to every 100ml of the SDA medium before autoclaving

3.3
PREPARATION OF NUTIRENT AGAR


The nutrient agar is being prepared in the laboratory as follows:-

Nutrient broth

-
11g

Plain agar


-
10g

Distilled water

-
400ml


The above is being prepared and mixed in a conical flask and tightly plugged with cotton wool and autoclaved at 1210c for 15 minutes.

BACTERIAL/ FUNGAL ISOLATION FROM BANANA FRUIT:

The banana fruit was cleaned with 0.1% (10 mls of hypochlorous acid in 90mls of distilled water)>  of hypochlorous acid using a sterile cotton wool under a sterile condition for the fungi isolation a small square cut was made using a sterile blade from dissecting kit and this will be dropped on the SDA agar and incubated while in the case of bacterial isolation a sterile loop was used to puncture the cleansed banana and a lapful of hthebanana was collected and sterilized on the nutrient agar and incubated with the plate turn upside down.

3.5
BACTERIAL ISOLATION AND IDENTIFICATION:


The mixed culture  will be examined for morphological appearance on nutrient agar, it was incubated at 370c for 24 hrs. certain features were used for grouping the isolated and these include colony size which was obtained by measuring the diameter of colonies in millimeters colony form, colony elevations, colony margin, rate of growth observed bactreiral species were then sub culture twice to obtain pre-isolaates.  Identification of the isolates was based on their cultural and morphological characteristics before gram stain reaction and biochemical properties and according to (crude hark et al, 1982) and (chessborough; 1984).

3.6
FUNGAL ISOLATION AND IDENTIFICATION


To isolate the fungal organisms, small pieces of decayed tissue from the leading edge of the lesion was transferred, by means of sterile techniques to the SDA contained in covered dishes and incubated at growth was visible within 2-7 days.  Each observed fugal growth was based on their morphological and cultural microscopic examination according to (Barnet and Hunter; 1972).  The microscopic examination was done using the lactophenol staining technique.

3.7
STAINING TECHNIQUE FOR BACTERIAL ISOLATES

1.
Gram’s stain


The method was introduced by Christian gram in 1884 to characterize bacteria into positive or negative according to their grams reaction (freeman, 1979).  A thin film of the isolate was made on clean slide by mixing a small portion of a colony with drop of water.  The film was heat-fixed by passing over the burner flame several times.  The heat fixed film was flooded with crystal violet solution for two minutes, washed with water and flooded again with gram’s iodine solutions for 30 seconds.  The film was washed under slow running tap water and decolorized with acetone for 5-10 seconds and washed off again, it was counterstained with carbol fuchsin for 30 seconds, washed off and air dried before viewing under oil immersion (+100) objective lens of the microscope. Gram – positive cells was violet / purple while gram negative  ones  was stained red.  The staining divides the bacteria into gram positive or negative cells, used in identification process.

3.8
ISOLAATION OF YEASTS AND MOLD


A sterile swab stick was used to collect the decayed banana and streak on the nutrient agar and incubate with the  plate turned up side fown at room temperature for 45 days.

CHAPTER FOUR

4.0
RESULTS 


In all, a total of 20 banana fruits were obtained from the two sources viz, New market and main market in Enugu.  Each fruit were examined for fungi and bacteria associated with its spoilage by both physical examination and culturing chloramphenical.


In this work, six bacterial and five fungal species were isolated.  The bacterial isolates were Erwinia sp, staphlococcus sp,  pseudomonas  sp, Eschierichia  sp, streptococcus  sp and charomobacterium sp, with pseudomanas species occurring 10 times (highest occurrence) and chromobacter having the least occurrence of 3 times.  The fungal species observed were  Aspergillus  sp, penicillium sp, fusarium sp, Rhotorulla sp and Rhizopus  sp.


Table I and II shows the various isolates and percentage of occurrence, with Aspergillus sp, having the highest occurrence of 10 in fungi examination.

4.1
BACTERIAL EXAMINATION


A total of six bacterial were recorded in the test samples. T he highest was  Pseudomonas species (66.67%) and ahte least was chromobacterium sp (5%) others were Staphylococcus sp, (33.3%), Streptococcus sp, (25%), Eschericha  coli (18.9% and Erwinia  sp (20%).


The biochemical and colonial characteristic are shown in table I from the control (unsploit banana) 2 isolates were obtained.  These were staphylococcus sp which had the highest occurrence (30%), followed by streptococcus species (20%), and E.  Coli  (10%) 

Table I: BIOCHEMICAL ISOLATES FOR BACTERIAL

	
	Medium used
	Colony morphology
	Microscopic morphology
	Gram reaction
	Citrate
	Cattalos
	Indole
	Methyl Rec
	V. Pr
	Oxidase
	Nitrate
	H25
	Glucose
	Fructose
	lactose
	X glose
	Sucrose
	Most probable organization

	A
	Nutrient agar
	Cream spreading and general flask
	Rods in single
	-
	+
	-
	+
	-
	-
	+
	-
	A
	A
	-
	-
	A
	A
	Pseudomonas species

	B
	Nutrient Agar
	Small cream/ semi transpires low convex with entire margine
	Cocci in chains
	+
	-
	-
	+
	+
	+
	-
	+
	-
	AG
	A
	AG
	A
	A
	Streptococcus species

	C.
	Nutrient agar
	Cream coloured colonies, on NA pink on macconkey agar. Little shiny and smooth 
	short rods  to cocobacillus  scattered and in single
	-
	-
	-
	+
	+
	+
	-
	-
	+
	-
	AG
	
	AG
	+
	E. Coli

	D
	Nutrient Agar
	Yellow colonies, convex with entire edge raise
	Cocci in clusters
	+
	+
	+
	+
	+
	+
	+
	-
	
	A
	A
	A
	A
	A
	Staphlococcus species

	E
	Nutrient agar
	Mucoid, Diffuse, greenish blue surface with entire edge
	Rods in pairs and single slender rods
	-
	+
	-
	+
	+
	-
	-
	+
	+
	+
	-
	-
	-
	-
	Erwnia species

	F
	Nutrient agar
	Red, smooth surface and moist 
	Very  short rods
	-
	+
	+
	+
	-
	
	-
	+
	+
	+
	A
	A
	A
	-
	Chromobacter-ium species


KEY

A
=
Acid

AG
=
Acid and gas

+
=
Positive

-
=
Negative

+
=
Variable

FUNGI EXAMINATION

As in bacteria, the fungi were identified based on both colonial/ morphological and microscopic characteristics in addition to biochemical tests especially where yeast  was involved.   A atotal of six isolates were recorded. They were Aspergillus sp (50%), penicillium species (25%), fusarium  sp (8.3%) Table 2 shows the characteristics and test used in identification or identifying the organisms. Aspergillus species of fungi  isolates.  The highest occuring fungus was Aspergillus species (50%) followed by penicillium species (25%) while  Rhodotorula sp. (3.3%) was the least.  This showed that none of the isolates had up to 60% occurrence some of the isolates got in spoit banana were examined and 3 isolates were observed  the 3 were Aspergillus species (50%) while others were penicciillium species (30%) and Rhizopus species (10%)

	Colony code
	Colony Morphology
	Colour of reverse side
	Colour of colony
	Texture 
	Rate of growth
	Microscopic Observation
	Most probable Organisms

	1
	White later turned greenish yellow
	White 
	Greenish yellow
	powderly
	4 days
	Septate hyphae with unpranched conidiophore. Single and double cover on upper half of redicle parallel to axis and stalk
	Aspergilus species

	2.
	Surface at first white then became very bluish green, with white bood
	white
	White later green
	powderly
	4 days
	Septate hyphae with branched conidophores.  The flask shaped sterigmata fruits unbranched conidia with penicilate appearance 
	Penicillium species

	3
	White but with violet centre and lighter periphery
	White 
	White with violet centre
	cottony
	3-4 days
	Septate hyphae: two types of suppuration. (a) large sickle or canoe-shaped multi septate macro-conidia. (b) Short simple conidiophores bearing small oval, one celled in clusters
	Fusarium species

	4.
	Agar surface covered with dense cotton wool mycelia & later turnel brown
	White 
	White with dark spores
	cottony
	2 days
	Root loke hyphae with numerous stolons present. Mycelia present sporongium contains many oval spores
	Rhizopus species

	5.
	Usually it appeared pink but later it became orange in colour, colony was yeast like soft and smooth
	Fairly dark
	Pink 
	Moist 
	3-5 days
	Occasionally, few rudimentary, psedo hyphae were seen, A few capsules were also observed.
	Rhodotorulla species


TABLE III: BIOCHEMICAL TEST FOR YEAST ISOLATED

	
	Carbon Assimilation
	
	Nitrate urease (KNDz) peptone of sugar
	Probabe organisms

	
	Dextrose
	Maltose
	Sucrose
	Lactose
	Galactose
	
	
	Dextrose
	Sucrose
	Malstose
	Lactose
	galactose
	

	I
	+
	+
	+
	-
	+
	-
	Tre
	-
	-
	-
	-
	-
	Rhodotorulla species


TABLE IV: SOURCES OF COLLECTION OF THE FRUITS

	
	Organisms
	New market
	Main Market
	

	
	
	No of fruits examined
	Frequency of occurrence
	% occurrence
	No of fruit examined
	Frequency of occurrence
	% occurrence
	

	A

B

C

D

E

F
	BACTERIAL
Erwinia sp

Streptococcus sp

Staphylococcus sp

E. coli

Pseudomonas

Chromobacteriun sp


	20

20

20

20

20

20
	10

10

5

4

15

3
	20.7

33.2

16.5

30.3

66.7

10
	20

20

20

20

20

20
	15

10

7

5

10

1
	33.3

20.2

32.3

16.7

3.2

1.1
	

	G
	FUNGI

ASPERGILLUS SP

Penicillium  sp
Fusarium  sp

Rhizopus   sp
Rhodoorula sp
	20

20

20

20

20
	21

15

10

7

5
	73.5

50

33.2

10

5.2
	20

20

20

20

20
	10

5

2

1

1
	66.7

33.3

16.2

11.3

4.7
	


TABLE V: ORGANISM ISOLATED AND THEIR FREQUENCIES

	
	Organisms
	Test fruits
	Control 
	

	
	Organisms 
	No of fruits examined
	Frequency of occurrence
	% occurrence
	No of fruit examined
	Frequency of occurrence
	% occurrence
	

	A

B

C

D

E

F
	BACTERIAL
Erwinia sp

Streptococcus sp

Staphylococcus sp

E. coli

Pseudomonas

Chromobacteriun sp


	20

20

20

20

20

20
	10

15

5

4

30

3
	20

10.3

32.2

5

35.3

5
	5

5

5

5

5

5
	-

-

2

-

1

-
	-

-

10

-

-

-

10


	


	FUNGI

ASPERGILLUS SP
Penicillium  sp
Fusarium  sp

Rhizopus   sp
Rhodoorula sp
	20

20

20

20

20
	20

10

8

5

2
	40

15

12.3

8.3

3.3
	5

5

5

5

5
	5

3

-

-

-
	-

5

-

-

2
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Figure 1: SHOWS HOW ERWIRIA SPECIE IS THE HIGHEST OCCURRENCE.
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Figure 1: SHOWS HOW ERWIRIA SPECIE IS THE HIGHEST OCCURRENCE.

In this very figure of bar charts, it shows that in fungi organisms like Aspergillus species are the highest occurrence.
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Figure III: THE LEAST OCCURRENCE IS CHROMOBACATERIUM SPECIE

In this bar chart, it explains the highest occurrence bad the least occurrence.  Pseudomanas  specie is the highest while chromiobacterium is the least.
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D
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F
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Figure 1V: SHOWS THE FREQUENCY OF OCCURRENCE OF THE SPOILT BANANA FRUITS.

G
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Aspergillus sp

H
=
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I
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J
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THE GRAPHICAL REPRESNTATION OF THE FREQUENCY OF OCCURRENCE OF THE MICROORGANISM FOUND IN THE TESTED BANANA
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FREQUENCY OF OCCURRENCE OF THE MICROORGANISM FOUND IN THE SPOILT BANANA FRUITS

CHAPTER FIVE

5.0
DISCUSSION


Banana is a rich, smooth, thick and attracted fruit, eaten as a nutritious fruits.  It is enjoyed world wide.


In this study Banana from the new market Enugu had more of the spoilage microorganisms than the ones obtained from the main market Enugug.  This can be attributed to the handling, transportation and storage  problems.  This corresponds to the work done by salunche, 1999.  According to sommer (1993) the longer fruits are stored the more they are exposed to contamination and spoilage.  It has been shown that some bacteria like Erwinic sp, and schromobacterium sp, can cause discolourarion of banana (seitz et al, 1992) Erwinia sp, has been incriminated as pathogen, saprophyte or constituent of epiphyic flora of plants.


This hence explains the high percentage of p[seudomonas and Erwinia species (66.7%) in this study.  A lot of bacteria and fungi have been incriminated in fruit spoilage, also a lot of tropical conditions provides suitable conditions for their spoilage of fruit.  These tropical conditions include the high temperature and high humidity.  According to Debek (1985) the rates of growth of fungi and bacteria are markedly influenced  by the storage environemnt and the lower the temperature and humidity, the slower the growth of microorganisms, and the smaller the likelihood of new infections.  Not only storage environment is important in the spoilage of banana, but also the conditions under which the banana is held temporarily or offered for sale.  In a very dirty condition the banana spoils faster than in a less dirty condition, example wounds on the fruit are especially likely to become infected if there is poor hygiene.  The high occurrence of Aspergillus species, (50%) in the banana fruit can be attributed to its ability to contaminate the fruits while still on the plants in the farm from the result of this work, some of the fungal species isolated e.g. Aspergillus  species, penicillium sp, and fusarium sp are pathogenic on health ground, it is not advisable to consume spoilt banana  fruits

6.0
CONCLUSION


Considering the data obtained from this work, bacterial and fungi  spoilage of Banana fruits will continue to increase, if not controlled.  The percentages (frequencies) of occurrence of the various isolates showed that in the case of fungi isolates that Aspergillus  species, pencillium species, Rhizopus species with fusarium are the worst agents of spoilage of banana in the study area.  On the other hand in the case of bacteria Erwinia species, chromobacter species, pseudomonas species  have been found to  be pathogenic for man and animals.  In order words it can cause healath problems to man.  It stherefore follows that any method used to control or reduce the spoilage of fruits.  When this fungi and bacteria spoilage is reduced, more of the fruits will be available for human consumptuion.


On health ground, it is advisable not to consume spoilt banana fruits in order to avoid very fatal infectioons in human beings, example Chromobacterium species can cause pyogenic infection in man eaten from infection banana fruits.  It is able to enter the banana ruits through wound on the body of babas. (Zentmyer, 1993) proper method of transportation and storage has been able to reduce the problem of wounds on banana fruits, thus controlling spoil by fungi and bacteria

RECOMMENDATION


From the findings in the prodject, the following recommendation are hereby advocated.


That it is not proper to store banan with high temperature and high humidity because the rate of growth of fungi and bacteria organisms are markedly influenced by the storage environemnt nad the lower the temperature and humidity,s the slower the growth of microorganisms, and the smaller the likelihood of new infections on health ground, it is not advisable to consume spoilt banana fruits so as to avoid being infected by some microorganisms like Erwinia species, pseudomonas species, chromobacxterium species etc.
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