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ABSTRACT  

The impact of fungal species related to fruit spoilage was studied to identify the common fungi associated with Banana 
(Musa peradisiaca), Pineapple (Ananas comosus) and Water melon (Citrullus lanatus) spoilage in Katsina metropolis 
fruits market. A total of thirty (30) samples of selected fruits were analysed by combining standard microbiological culture 
and microscopic techniques. The following fungal genera were isolated, thus; Aspergillus, Rhizopus and Neurospora. The 
enumeration of the fungal counts from banana ranged from 1.14 x 10 3 to 4.6 x 105 cfu/g, organism isolated includes 
Aspergillus fumigatus, Aspergillus Flavus, Neurospora sp and Rhizopus sp. The counts from pineapple ranged from 
3.1×105 to 9.1×101 cfu/g, organisms isolated includes Aspergillus fumigatus, Neurospora sp. and Rhizopus sp. The counts 
from Water Melon ranged between 1.14 x 103 to 3.2×104cfug organism isolated were Aspergillus fumigatus, Aspergillus 

Flavus, Neurospora sp and Rhizopus sp. The mean fungal count obtained in all the three fruits analysed served as an 
indication that the fruits are highly infested, this high infestation can cause a considerable economic loss to farmers, sellers 
and consumers of these fruits, because people that are careful and mindful of what they eat, keep away from such fruits 
while those that are careless may end up becoming diseased. 
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INTRODUCTION 

Fungi are members of a large group of eukaryotic 

organisms that includes microorganisms such as 

yeasts and molds as well as the more familiar 

mushrooms. These organisms are classified as 

kingdom fungi. Fungi contain no chlorophyll and 

therefore cannot photosynthesis and so derived 

their nutrients from breakdown of complex 

organic substance. A fungus usually consists of 

delicate threads known as hyphae. All the hyphal 

form a branch system called mycelium (mycelia). 

Some fungi grow in association which referred to 

as fungus root or mycorrhiza and it is an example 

of symbiosis (Harley and Klein 2004). 

Abound and worldwide, most fungi are in 

comphicous because of the small size of their 

structures, and their cryptic life styles in soil, on 

dead matter, and as symbiants of plants, animals 

or other fungi. They may become noticeable when 

fruiting, either as mushrooms or molds. Fungi 

perform an essential role in the decomposition of  

 

organic matter and have fundamental roles in 

nutrition cycling and exchange. They have long 

been used as a direct source of food such as 

mushrooms and truffles as a leaving agent of 

bread, and in fermentation of various food 

products such as wine, beer, and say sauce. Fungi 

are also used as biological pesticide to control 

weeds, plant diseases and insect pests. Many 

specie produces bioactive compounds called 

mycotoxin such as alkaloids and polyketones that  

 

are toxic to animals including humans. Fungi can 

breakdown manufactured materials and 

buildings, and become significant pathogens of 

humans and other animals, losses of crops due to 

fungal diseases (e.g. vice blast disease and soft root 

of apple), or food spoilage.  

However, fruits on the other hand have their 

spoilage being dominated by fungi due to low pH 

value. Penicillin SP are found to be associated with 
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citrus fruits and soft root of apples (blue mold 

apples), they produce mycotoxin. Many fungi are 

parasitic on plants, animals and other fungi. 

Serious pathogens of many cultivated plants 

causing extensive damage and losses to 

agricultural and forestry include rice blast, fungus 

– Magnoporka oryzea tree pathogens such as 

Ophiostoma ulmi and Ophostoma  novotulmi causing 

Dutch elm disease and Cryphonectria paratica 

responsible for chestnut blight.    

Furthermore, fungi are important to human in 

both beneficial and harmful ways with bacteria 

and a few other groups of chemo-organotrophic 

organism fungi act as decomposers a role of vital 

significance. Hence, the need to study the fungal 

specie associated with some fruits come into 

existence. The fruit eaten has a direct influence on 

health. It is therefore important task for food 

inspectors, food manufacturers and food handlers 

to keep food safe from pathogenic micro-

organisms especially when such fruits are to be 

consumed without further processing; that is 

ready-to-eat food of fast fruit like banana, water 

melon and pineapple.  

Several types of microorganisms have been known 

to affect the quality of fruits, thereby constituting 

health hazards when fruits contaminated with 

these organisms are consumed. High viable count 

often indicates contamination (except in fermented 

foods) which may be due to contamination of raw 

food materials. It may also be because of 

inappropriate time and temperature exposure 

during production processing of fruits or storage 

of the food, finished food products or the 

contamination of these.  

Different factors have been attributed to the 

spoilage of fruits. Bompiex (1996) outlined the 

factors which include contamination of fruits from 

soil, water, which could be of irrigation or natural 

form and dust. The respective natural properties of 

fruits contribute a lot to their susceptibility to 

spoilage by microorganisms.  

Intrinsic parameters such as the thick skin protects  

against surface damage and entrance of the 

microbes into the fruits which can subsequently 

lead to damage by spoilage. Most of the fungi 

associated with fruit spoilage disperse their 

reproductive spores which can grow into 

vegetative form under favourable conditions.  

Other factors which contribute to spoilage of fruits 

or food in general by microorganism are pH, 

Moisture content of the fruits or the food 

substance, Oxidation – Reduction Potential (ORP), 

nutrient composition, antimicrobial activity on the 

food substance, and fruits biological structures.  It 

has been well established that most 

microorganisms grow best at a pH level around 7.0 

(6.5 – 7.5) while very few grow at pH of below 4.0 

(acidic region). The need to study the fungal 

species associated with fruit is important to know 

the fungal species associated with spoiled fruits.  

This study was aimed to identify the common 

fungi associated with some selected fruits spoilage 

in Katsina metropolis market. 

MATERIALS AND METHOD 

Sample Collection 

A total of thirty (30) samples of both healthy and 

spoiled Banana (Musa peradisiaca), Pineapple 

(Ananas comosus) and Water melon (Citrullus 

lanatus) were purchased from local vendors at 

Kofar Kaura a predominant fruits market in 

Katsina metropolis (5 replicate of each). The 

collection was done on weekly basis and samples 

were brought to Laboratory of Biology 

Department, Umaru Musa Yar’adua University, 

Katsina for analysis on fungi associated with fruits.  

Sample Preparation and Serial Dilution  

Spoiled fruit samples were cut with a sterilized 

scalpel blade, 10grams of the samples were 

weighed on weighing balance (DENVER), it was 

then put into a sterile blender and 90ml of sterile 

distilled water was then added into blender, it was 

then homogenized using blender. This was labeled 
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as 10-1 dilution (stoke solution). 1ml was 

transferred from 10-1 to a sterilized test- tube 

containing 9ml sterilized distilled water and this 

was labeled 10-2 from 1ml was transferred to 

another sterilized test-tube containing 9ml and 

labeled 10-3 and up to 10-7 respectively (Mukhtar et 

al., 2000). 

Media Preparation  

The media used was Potato Dextrose Agar (PDA) 

which is a general purpose medium for yeast and 

molds that can be supplemented with acid or 

antibiotics to inhibit fungal growth. It is 

recommended for plate count methods for foods  

dairy products Vanderzant and Splittstoesser 

(1992) and testing cosmetics (Curry et al., 1993). 

Significantly, PDA can be used for growing yeast 

and molds Murray (1995). The nutritionally rich 

base (potato infusion) encourages mold 

sporulation and pigment production in some 

dermatophytes Macfaddin (1985). 

Thirty-nine grams (39g) of powdered PDA 

medium (OXOID) was suspended in one litter of 

distilled water, it was brought to boil and dissolve 

completely then autoclaved at 1210c for 15 minutes  

and cool to 470c. It was then distributed into sterile 

Petri dishes (20ml each) and allowed to solidify 

(Macfaddin, 1985). 

Culturing of Samples  

1ml of inoculums from each of serially diluted 

tubes was transferred to appropriately labeled 

Petri dishes. This was followed by pouring 

aseptically molten Potato Dextrose Agar which 

also contains Chloramphenicol to avoid growth of 

unwanted bacteria. The plates were allowed to 

solidify and incubated at room temperature for 2-

5 days as described by Wagini et al., (2014). 

Determination of Colony Forming Unit 

Following incubation; plates containing 30-300 

colonies were selected and counted using Digital 

colony counter. The number obtained was 

multiplied by inverse of corresponding dilution 

factor to get the number of Colony Forming Unit 

per gram (cfu/g) Curry and McEwen (1993). 

Sub Culture 

This is necessary to obtain a pure culture, it was 

done by transferring individual colony from mixed 

culture to the center of a freshly prepared PDA 

plate using a sterile inoculating needle, Johnson 

and Curl (1927). All plates were labeled 

accordingly and incubated at room temperature 

for 4-5 days.   

Microscopic Examination 

Lacto phenol cotton blue was dropped on a glass 

slide and small portion of fungal colony from the 

sub-structure plates was taken, using a sterile 

inoculating needle and transferred to a glass slide, 

it was then emulsified with a sterile needle and 

then covered with a cover slip gently, to avoid air 

bubbles. Observation under low and high power 

objectives lens was carried out, the observation 

includes, searching for different features of fungi 

including, the hyphae, conidia, sporongiophore 

(reproductive structure), identification was carried 

out microscopically by study of texture of colony, 

colour presence or absence of water droplets in the 

culture (Baker, 1989). 

RESULTS AND DISCUSSION 

This research work demonstrates that major fungal 

organisms responsible for the spoilage of fruits (i.e 

banana, pineapple, and water melon) obtained 

from Kofar Kaura fruit market in Katsina 

metropolis, Katsina state. The following fungal 

genera were isolated, this includes; Aspergillus, 

Rhizopus and Neurospora, the organisms are 

mostly mold that spread rapidly and may cover 

several inches of area in two to three days James  

(1996).  The presence of these kind of organisms in 

our food can pose a serious health hazard because 

some of these organisms are pathogenic and some  
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of them are highly toxigenic. They are toxigenic in 

because they are moulds. And moulds have a 

unique ability of producing some highly toxic and 

carcinogenic metabolites called the mycotoxins. 

The occurrence of these organisms may be 

attributed to their ability to produce resistance 

spores as reported by Fawcette and Lec (1996) that 

spores of Aspergillus are more resistance to high 

temperature. And in conjunction to this, 

Aspergillus have been implicated in the spoilage of 

fruits and vegetables in Nigeria as reported by 

Uzuegbu and Emifoniye, (1984), and the relative 

moisture content of the samples Rhizopus is known 

to be moisture loving and trends to cause spoilage 

in fruits with relatively high moisture content. 

 

 

 

 

Fungal Counts: 

The counts from banana ranged from 1.14 x 103 to 

4.6 x 105 cfu/g, organism isolated includes A. 

fumigates, Neurospora sp and Rhizopus spp. The 

counts from pineapple ranged from 9.1×101 to 

3.1×105 cfu/g, organism isolated includes A. 

fumigates, Neurospora sp. and Rhizopus sp. The 

counts from Water Melon ranged between 

3.2×104cfug organism isolated. Total fungal count 

was also carried out on the three fruits samples, the 

mean fungal count as shown in Table (5), is an 

indication that the fruits are highly infested this 

high infestation can cause a considerable economic 

loss to farmers and sellers of these fruits, because 

people that are careful and mindful of what they 

eat, keep away from such fruits. According to Pitt 

and Hocking (1985), different genera of fungi 

which are pathogenic to fruits live in the necrotic 

areas and can cause diseases in humans if 

consumed directly. 

Table 1: Identified and Characterised Fungi Isolated from Spoiled Fruits 

Colony Appearance     Microscopic Character      Fungi Identified 

Grey to green   conidiophores borne laterally on                   Aspergillus fumigatus (green) 
    the hyphae       

White to yellow   septate hyphae              Aspergillus flavus (Yellow) 
                      

large colony, initially   non-septate hyphae mycelium           Rhizopus specie 

White and later turned     produce clusters of root like structure 
brown and black  rhizoid and stolon. 

 

Pink in colour   long strands septate aerial mycelia.            Neurospora specie 
    Oral reproductive-conidia, form branched  

    Chains at the tips of the aerial hyphae 
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Table 2: Fungal counts obtained from spoiled Banana and organism obtained 

No. Samples       fungal counts (cfu/g)            organisms identified 

1    4.6 x 105          Aspergillus fumigatus (green) 

2    1.14 x 103          Neurospora specie 

3    8.7 x 105          Aspergillus fumigatus (green) 

4    9.1 x 104         Rhizopus specie 

5    4.4 x 105        Rhizopus specie 

Table 3:    Fungal count obtained from spoiled Pineapple and organism obtained. 

No. Samples       Fungal Counts (cfu/g)        Organisms Identified 

1    7.8 x 102          Rhizopus specie 

2    3.7 x 104         Rhizopus specie 

3    3.1 x 105          Aspergillus fumigatus (green) 

4    9.1 x 101       Rhizopus specie 

5    5.4 x 102     Aspergillus flavus (yellow) 

  

Table 4: Fungal Counts obtained from spoiled Water melon and organism obtained 

No. Samples       fungal counts (cfu/g)        organisms identified 

1    1.79 x 106   Aspergillus flavus (yellow) 

2    9.4 x 105   Rhizopus specie 

3    1.17 x 105   Rhizopus specie 

4    5.1 x 104   Aspergillus fumigatus (green) 

5    3.2 x 104   Neurospora specie 

Table 5: Mean Fungal Count obtained from spoiled Banana, Pineapple and Water melon 

Samples          Mean fungal counts (cfu/g) 

Banana                                                                                   3.95x105 

Pineapple                                                                                6.97x104 

Water melon                                                                           5.86x105 
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CONCLUSION   

Conclusively there are a variety of fungal spoilers 

associated with fruits, and these fungi are having a 

relatively large population. To address the 

occurrence of spoilage fungi in fruits, measures  

must have adopted to minimize fruits 

contamination by these fungi which constitute the 

major source of contamination. Proper storage 

facilities should be employed. An improved means 

of transportation should be used this can be 

achieved by proper loading of fruits to areas they 

are sold. The frequent removal of spoiled fruits  

 

from the healthy ones will also help in checking the 

horizontal contamination and fruits should not be 

spread on bare floors of storage rooms, floors  

should be disinfected. 
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