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Abstract
This study was based on the laboratory assessment of possible pathogenic microbes present in peeled fruits (pawpaw, pineapple and watermelon) sold along Oro-Igwe Road, Port Harcourt. The aim was to identify possible health hazards that can occur because of consumption of such fruits. Fruits were bought randomly from the retailers using a sterile aluminum foil and was swabbed with a sterile swab stick and serial dilutions carried out. An aliquot of 0.1ml was spread on MacConkey and Nutrient Agar culture plate and incubated at 37oC for 24hours. Gram stains were carried out to differentiate the organisms. The polythene bags used in packaging these fruits were also assessed to ensure the source of Staphylocciwas isolated. The three (3) different fruits examined for bacteria contamination were pineapple, pawpaw and watermelon. After all the laboratory assessment staphylococci was isolated. These pathogens can cause diarrhea, vomiting, septicemia and bacteriaemia. To stay free of this infection, fruits and handshould be thoroughly washed before consuming these fruits.  
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1. Introduction
Fruits and vegetables are parts of plants that are eaten as food and usually taste sweet. They are a ripened ovary, component of the flowers female reproductive structure.Fruits are wonderful medicines packed with vitamins (especially vitamin C), minerals, antioxidants and many phyto-nutrients (plant derived micronutrients).The fleshy fruits have been enjoyed by humans for their flavours and nutritional values (Offringa et al., 2018). Fruits can be processed into juices, jams and jellies and preserved by hydration, canning, fermentation and prickling.
The edible portion is generally consumed while the outer protective covering of fruits such as pineapple, pawpaw and watermelon is disposed. Peeled fruits are fruits which the outer skin which is also called peels or rind have been removed. Most tropical fruits have thick and tough skin that protects them from the climate but are not edible. Fruits are enjoyed by many this could be because it is delicious and has a sweet taste. If fruits and vegetables are not handled properly it can get contaminated and cause illness, especially after peeling of the outer protective layer. In developing nations most cases of foodborne illnesses are associated with consumption of fruits and vegetables. These contaminations occur because of poor handling of fruits and vegetables (Odeyemi, 2016).In developed nations an estimated number of people affected is 1/3of the total population that suffers from microbiological foodborne illness annually (Boutayeb, 2010). The commonest cause of majority of foodborne illnesses with negative impact on health and the economy includes parasites, Helminthes and protozoa (Lee & Yoon, 2021). 
Thorough washing of fruits removes most of the causal contaminants on the surface but leaves much of the natural microbial surface flora. The water to be used for washing fruits and vegetables should be of good bacteriological quality to avoid adding microorganisms to the fruits. Chlorinated water can be used to wash fruits and vegetables to reduce potential toxins and detergents can be added to facilitate the removal of dirt and microorganism. Mold on strawberries can be removed by washing with a nonionic detergent solution. Fruits and vegetables should be refrigerated to prevent contamination and growth of microorganism.

2. Materials and Methods
2.1 Study Area
This study was conducted in Oro-igwe area of Port Harcourt in Rivers State Nigeria. The study area, Port-Harcourt, is the capital and largest city of Rivers State, Nigeria. It is situated in the South-South geopolitical zone of Nigeria and lies between latitude 4°15/ and 5°45/ North, and longitude 6°20/ and 7°35/ East of the equator. 
2.2 Study Design
Random study design was employed for this study to avoid bias in the laboratory estimation of the bacterial contamination of some peeled fruits commonly sold in Port Harcourt, Nigeria.
2.3 Sample Collection
The commonly sold fruits that are sold peeled in our study population (pawpaw, pineapple and watermelon) were randomly collected from local sellers along Oro-Igwe Road Port Harcourt (because of its busy nature) using a sterile aluminum foil and then transported to the laboratory in a cold chain using are Geostyle vaccine carrier for sample processing.
2.4 Sample Preparation and Analysis
In the laboratory, the samples (fruits) were removed from the polythene that were use to packaged it by the traders, ready for consumption. The fruits were swabbed thoroughly using swab stick and then placed in 9ml of sterile normal saline and shaken vigorously for 2 minutes and was tenfold serially diluted with normal saline up to 103. A 0.1ml aliquot of ten-fold serial dilution of the sample was inoculated onto the MacConkey agar and Nutrient agar plates using pour plate method. The plates were incubated at 37oC for 24 hours. Observations were made for bacteria growth. Visible colonies on the plates were counted (30-300) and recorded, based on the dilution factor used. Biochemical tests were conducted for identification of isolates.
The polythene which the traders used to package the fruits were also collected aseptically from the traders and were sampled by gently dispensing 10ml of sterile normal saline into the polythene. The normal saline was made to reach all the area of the polythene by shaking vigorously and then a loopful was collected with a sterile wire loop and were inoculated on the already prepared plate and then incubated at 370C 0ver night.
3.5 Statistical Analysis
Statistical analysis was carried out using Statistical Package for Social Sciences (SPSS) version 20.0. Percentages were calculated.
3. Results
Total Percentage of Bacteria Isolated from the Fruit Sampled
The three fruits examined for bacteria contamination in this study were pineapple, pawpaw and watermelon. Ten samples each were purchased sporadically along Oroígwe road in Port Harcourt.
Result obtained showed that 20 samples out of the total of 30 samples examined had bacteria growth; this was 67 percent isolation rate as shown in table 1below.

Table 1: showing the total percentage occurrence of bacteria from examined fruits.
	No of Fruits Sampled
	No positive

	30
	20(67%)


The Percentage Occurrence of Isolates from each of the Fruits Examined for Bacteria Contamination

Out of the 30 fruits sampled, a total of 182 isolates were obtained from two of the fruits which include pawpaw and watermelon.
Out of the 182 isolates obtained, 151 were isolated from pawpaw while 31 were isolated from watermelon respectively. Which represent 83% and 17% of the total isolated obtained from pawpaw and watermelon respectively as shown in table 2 below.

Table 2;   Showing the Amount of Samples /Percentage of Isolates
	Samples 
	No of Samples 
	No of Isolates/Percentage

	Pawpaw
	10
	151(83%)

	Pineapple 
	10
	0.00

	Watermelon
	10
	31(17%)

	Total
	30
	182(100%)




The Percentage of Isolated Bacteria from Different Fruits Sampled

A total of number of 93 species of Staphylococcus aureus and 58 species of coagulase negative Staphylococcus was isolated from the pawpaw fruits sampled. Which represent 51% for Staphylococcus aureus and 32% for coagulase negative Staphylococcus while a total number of 20(11%) species of Staphylococcus aureus and 11(6%) coagulase negative Staphylococcus were isolated from the watermelon examined as shown in table 3 below

Table 3   Percentage of Isolated Bacteria from Different Fruits Sampled
	Isolates 
	Sources 
	No. of Isolates/Percentage

	Staphylococcus aureus
	Pawpaw
	93(51%)

	coagulase negative Staphylococcus
	Pawpaw
	58(32%)

	Staphylococcus aureus
	Watermelon
	20(11%)

	coagulase negative Staphylococcus
	Watermelon
	11(6%)

	Total 
	
	182(100%)



Total Percentage of Bacteria Isolated
Percentage occurrence of the isolated bacteria from the fruit samples examined was calculated and the detail is shown in the table below.
Table 4- Percentage occurrence of the isolated bacteria 

	Bacteria 
	No of isolate(Percentage occurrence)

	Staphylococcus aureus
	103(57%)

	Coagulase negative Staphylococcus
	79(43%)



4. Discussion
This research is aimed at assessing the possible pathogens that may be present on peeled fruits.The three (3) peeled fruits examined for bacteria contamination were pineapple, pawpaw and watermelon. Ten samples each were purchased sporadically along Oro-igwe Road Port Harcourt. The result of this examination showed that 20 samples out of the 30 fruits samples had bacteria growth which is 67 percent isolation rate. A total number of 182 isolates were obtained from two of the fruits examined which include pawpaw and watermelon; this could be associated to the level of water content in Paw and watermelon (Nadeem et al., 2022). These fruits are less acidic compared to pineapple which had no bacteria contamination because pineapple is highly acidic naturally which inhibit the multiplication of microorganisms ( Hossain et al., 2015).  Pineapples are safer for consumption compared to the other fruits examined because its acidic content helper to reduce contamination hence making it safer for consumption also pineapple contain malic acid which boost immunity, promotes smooth skin and help maintain oral health (Hossain et al., 2015)
Out of the 182 isolates obtained, 151 organisms were isolated from pawpaw while 31 were isolated from watermelon respectively. The contaminating pathogen could have been from the trader; this is because most Staphylococci are commensal of the skin and could be assumed to have been transferred to the fruit by the trader during the process of peeling and cutting the fruits for sale (Parlet et al., 2019, Heilbronner & Foster, 2021). The level of contamination could have been affected by the hygiene of the trader and the surrounding environment (Erinle & Ajayi, 2022).
Out of the 151 isolates from pawpaw sample, 93 species of Staphylococcus aureus and 58 species of coagulase negative Staphylococcus were obtained. The watermelon sample had 20 Staphylococcus aureus and11 coagulase negative Staphylococcus. Staphylococcus is a gram-postive, non-motile spherical bacteria occurring in grapelike clusters (Gulzar & Zehra, 2018). Some species Staphylococcus are saprophytes while others are parasites (Gomes et al., 2014). Many species of Staphylococcus produce exotoxins (Zhu et al., 2023). The Staphylococcus aureus is commonly present on skin and mucus membrane. It causes boils and intestinal abscesses. More serious infections caused by Staphylococci include pneumonia and bacteremia (De la Calle et al., 2016).
The percentage of occurrence of the isolated bacteria from the fruit samples examined were calculated and Staphylococcus aureus had 103 count which is 57% and coagulase negative Staphylococcus had 79 count which is 43% of the total count. Staphylococcus aureus had the highest number; this could be because it is most predominant commensal on the skin. 

5. Conclusion
The result obtained from this study showed that an average peeled fruit displayed for sale along Oro-igwe Road is contaminated with pathogenic organisms enough to cause infection in an apparently health individual as randomly selected peeled fruit examined showed a bacteria level enough to cause infection.
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