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Critical control point and factors favouring contamination of sliced fruits sold in Douala v district
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ABSTRACT 

	Introduction: The operations involved in preparing and selling sliced fruits such as papaya (Carica papaya) and pineapple (Ananas comosus) pose a risk of contamination by bacterial pathogens. The aim of this study was to assess the microbial quality of sliced fruits and to determine the factors that promote contamination during processing and storage.
Study design:  A prospective descriptive study was carried out.
Place and Duration of Study: This study was conducted in the District of Douala V where slide-cut fruits of papaya and pineapple where bought and in the bacteriology unit at Pasteur Plus laboratory of Douala located in the district of Douala V from the 24th of January to the 14th of February 2022.
Methodology: Twenty-five (25) samples of papayas and 25 samples of pineapples were randomly collected in Douala V. Ten grams (10 g) of each sample was cut and then homogenised in 90 ml of distilled water. The microorganisms were isolated and identified using recommended standard procedures. Ten (10) vendors were interviewed to assess their level of knowledge regarding good hygiene practices.
Results: In respect to the hygienic practices the results showed that vendors have no knowledge of good hygiene practices (100%). All fruit batches were unacceptable because TAPC exceeded microbiological limits (> 5.107). The vendors from whom isolated strains of Salmonella and Escherichia coli had been detected had the poorest hygiene practices.
Conclusion: Raising awareness among the population, particularly vendors, about good personal and environmental hygiene could help reduce the contamination rate of cut fruit sold on the street.
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1. INTRODUCTION 

[bookmark: _Hlk218694927]Fruits are an excellent source of carbohydrates and fibre, and they also contain certain anti-nutrients such as polyphenolic flavonoids, phytates and cyanide. When consumed in sufficient quantities, they play a protective role in the body against oxidative stress, help to meet nutritional needs and help to combat certain diseases associated with poor diet by strengthening the body's natural defences [1]. According to WHO recommendations (2003) [2], adults should consume at least 400 g of fruit per day. However, given the financial difficulties faced by most households, fruit consumption remains below the recommended value of 400 g [3,4]. Sliced fruit is becoming increasingly popular in African cities because it is available at key strategic locations, and fixed or mobile vendors offer a wide variety of low-cost fruits [5,6]. Consumers who want to include fruit in their diet but do not have the time or inclination to prepare it themselves at home are turning to sliced fruits sold on the street as they go about their business.
Covered with an epidermal layer of cells that acts as a barrier protecting them from contamination by microorganisms present in the environment, fruits such as papaya (Carica papaya) and pineapple (Ananas comosus), once peeled and sliced, have their internal tissues exposed to microbial contaminants such as Salmonella spp and Escherichia coli [5-7]. Although sliced fruit is cheap, convenient and accessible, the hygiene practices used by vendors in the process of transforming whole fruit into sliced fruit are questionable. Displaying poor personal hygiene, these vendors are unlicensed and have received no training in good hygiene and food safety practices. The fruit is sold at room temperature and exposed to direct sunlight for several hours, creating an optimal temperature for the growth of mesophilic pathogens, which can potentially cause food poisoning and gastrointestinal illness in consumers [6,8]. Health and hygiene aspects in the processing and marketing of sliced fruits are a key issue for the quality control of ready-to-eat products.
Given the risk that bacterial pathogens isolated from sliced fruits pose to public health, this study focuses on critical points in the sliced fruits preparation process and factors that promote contamination, and aims to determine the prevalence of Salmonella and Escherichia coli in sliced fruits contamination. 

2. material and methods 

[bookmark: _Toc98933927]2.1. Study design 
The present study was conducted from the 24th of January to the 14th of February 2022. This study was conducted in the District of Douala V where slide-cut fruits of papaya and pineapple were bought at Bonamoussadi market opposite MTN, Parcours Vita, Makepe (Rhône Poulenc junction), Logpom (Andem junction) and Ndokoti opposite SOCATUR. These locations were chosen because they are very popular with potential customers. Our study was also conducted in the bacteriology unit at Pasteur Plus laboratory of Douala located in the district of Douala V for the analysis of our samples. Our study population was made up of slide-cut papaya and pineapple sampled from consented vendors (10 vendors) at some locations in Douala V. We included in our study samples taken from consented vendors selling slide-cut papaya and pineapple. We excluded from our study unconsented vendors and those selling fruits which are different from the ones we were targeting. This study was focused on pathogenic and potentially pathogenic microbial markers (Salmonella spp and Escherichia coli) as well as hygiene markers (total number of aerobic bacteria).

[bookmark: _Toc98933933]2.2. Survey
Data was obtained using observational checklist and a structured questionnaire by a face-to face interview in the local language (when necessary) understood by vendors. A questionnaire based on socio-demographic characteristics (age, gender) was administered to vendors. Similarly, information on whether or not vendors had undergone training in good hygiene practices was collected during the survey. The source of water supply, the frequency of hand washing, fruit washing and utensil washing were also indicated. Particular attention was paid to the different ways in which sliced fruits were displayed, the maintenance of the cold chain, the type of packaging materials, transport and storage conditions. Environmental sanitation (cleanliness of the sales site) and the type of vendors (fixed or mobile) were observed and noted. Poor handling and unhygienic practices were recorded by visual inspection in order to identify critical control points in the final product served to consumers. Critical points, sources and mode of contamination were identified. Informed Consent was gotten verbally from participants.

[bookmark: _Toc98933934]2.3. Sampling procedure and transportation of samples
The samples were comprised of 50 slide-cut papaya and pineapples which respected the inclusion criteria and were purchased consecutively from the start to the end of the study period.
[bookmark: _Hlk218695251]The sampling procedure for this study was the same for all the locations, this procedure followed the standard ISO 874:1980, whereby slide-cut fruits (that is increments) of papaya and pineapple were taken from different positions of the recipient to make up a bulk sample for each fruit respectively. The bulk samples were transported to the laboratory in aseptic conditions. A batch composed of five fruits (both papaya and pineapple) were collected per vendor. During the study period, we collected sliced fruits from ten vendors. The samples were placed in a cooler bag containing cold accumulators and transported immediately to the laboratory at a temperature range of 4 – 6°C for bacteriological analysis.

[bookmark: _Toc98933938]2.4. Microbiological analysis
[bookmark: _Toc98933939][bookmark: _Hlk218695280]In our study, the quality of the slide-cut fruits was determined by a two-class sampling plan for Salmonella spp and a three-class sampling plan for Escherichia coli respectively. Where, in the two-class plan the fruits were acceptable or unacceptable for consumption. Whereas, in the three-class plan the fruits were either acceptable, marginally acceptable or unacceptable for consumption [9]. 

2.4.1. Sample preparation and serial dilution technique 
With the help of a sterile knife, 1g of each fruit sample was cut and weighed then mashed into a test tube containing 9mL of sterile peptone water (TM Media, India). This was evenly mixed in order to homogenize the mixture and labeled as the stock. Then 1ml of the stock solution was transferred in a new test tube containing 9ml of sterile peptone water (10-1 dilution), and so on, until the concentration in bacteria reduced considerably (10-17 dilution). The test tubes were homogenized between each dilution and for all the tubes to be statistically equal, 1ml of the last dilution (10-17) was rejected in a discard pot containing a prepared solution of hypochlorite.

[bookmark: _Toc98933940]2.4.2. Preparation of culture media
Each culture medium was prepared according to the instructions of the producer. 

[bookmark: _Toc98933941]2.4.3. Determination of the total aerobic plate count
The total aerobic plate count is a hygienic marker which helps to evaluate the number of colonies forming unit (CFU) present in a product. 
Using the spread plate method according to the standard NF EN ISO 4833-2:2013, 0.1mL (100µL) from the dilutions 10-16 and 10-17 previously incubated the eve at 37°C for 6-12h were inoculated each in two Petri dishes containing PCA (Scharlab, Spain). The inoculated plates of PCA were incubated at 30°C for 72h. Colonies were counted manually and results expressed as colony forming unit per ml of sample homogenate (CFU/mL).

[bookmark: _Toc98933942]2.4.4. Enumeration and identification of researched pathogens
It was realized according to the standard methods in microbiological analysis. 

[bookmark: _Toc98933944]2.4.4.1. Salmonella
The microbiological analysis of Salmonella in the sliced fruits was realized following the method described by the standard NF EN ISO 6579-1:2017.

[bookmark: _Toc98933945]Pre-enrichment of samples
The stock solution (25g of fruit + 225mL of peptone water) previously prepared was gently homogenized for one minute then incubated for 18h at 37°C. 

[bookmark: _Toc98933946]Enrichment
A volume of 0.1 mL of the pre-enriched solution was transferred for enrichment into 10 mL of Selenite broth (TM Media, India) and incubated for 24h at 41.5°C.  

[bookmark: _Toc98933947]Isolation
[bookmark: _Toc98933948]0.1ml of the enriched solution was inoculated by the spread plate method on SS agar (Condalab, Spain) for the isolation of Salmonella spp. The inoculated plates were incubated for 24h at 37°C. Five suspected colonies of Salmonella spp (smooth and colorless with a black center) were retained for biochemical identification.

2.4.4.2. Escherichia coli
The microbiological analysis of E. coli in the sliced fruits was realized following the methods described by the standard NF EN ISO 16654:2001. From the enriched solutions (10-16 dilution and 10-17 dilution) made from the stock solution previously incubated at 37°C for 24h, 0.1 mL was inoculated each on two Petri dishes containing EMB (TM Media, India) using the spread plate method. The inoculated plates were incubated at 44°C for 24h. Suspected colonies of E. coli (greenish metallic sheen in reflected light) were retained for biochemical identification.

[bookmark: _Toc98933949]2.4.5. Enumeration of the germs and expression of results
According to the standard XP V 08-102:1998 (relating to the general rules for the enumeration of colonies and for expression of results), we considered the colonies countable if their number was found between 30 and 300. Above 300, they were uncountable and below 30 we considered them too rare to be counted.
The following formula was used to calculate the number of CFU/ mL: 
[image: ]
Description: 
· N = number of CFU/ mL of the initial product;
· ∑colonies = sum of colonies of the countable plates;
· V(mL)= volume of the solution inoculated (0.1 mL);
· n1 = number of plates considered for the first dilution retained;
· n2 = number of plates considered for the second dilution retained;
· d1 = factor of the first dilution retained.
[bookmark: _Toc97199606]After enumerating the microorganisms, the products were qualified as acceptable, marginally acceptable or unacceptable according to the microbiological criteria applicable to food stuffs in the republic of Algeria [9] mentioned in the following table (Table 1):

Table 1: Microbiological criteria applicable to fresh fruits and vegetables ready for consumption.
	MICROORGANISMS
	SAMPLING PLAN
	MICROBIOLOGICAL LIMITS
CFU/g or CFU/ml

	
	n
	c
	m
	M

	Total aerobic plate count
	5
	2
	5.106
	5.107

	E. coli
	5
	2
	102
	103

	Salmonella
	5
	0
	ABSENCE/25 g



According to the microbiological criteria applicable to food stuffs in the republic of Algeria: 
· “n” represents the number of units making up the sample (sample size);
· “m” is the number of germs present in a gram or a milliliter of the analyzed product, which corresponds to the value below which the quality of the product is considered acceptable;
· “M” is the number of germs present in a gram or a milliliter of the analyzed product, which corresponds to the value above which the quality of the product is considered unacceptable;
· “c” is the maximal number of units in the sample of an analyzed product which can exceed “m” while being inferior to “M” without the batch being rejected.

[bookmark: _Toc98933950]2.4.6. Biochemical identification and characterization
After the Gram stain, the biochemical characterization consisted of the following biochemical tests: urease, indole production, fermentation of glucose, lactose, production of H2S and of gas.

[bookmark: _Toc98933951]2.4.6.1. Urease test
After isolating the suspected colonies of E. coli and Salmonella spp, this was the first test to be done. A suspected colony from each plate was taken and inoculated on urea-tryptophan medium (Biomérieux, France) then incubated at 37°C for about 18-24h. A red coloration indicated an alkalinisation of the medium by urea positive bacteria. An orange or yellow coloration showed an absence of hydrolysis of urea for the urease negative bacteria (negative test with E. coli and Salmonella). 

[bookmark: _Toc98933952]2.4.6.2. Indole test
Two drops of Kovacs reagent (TM Media, India) were introduced into the urea negative tubes to reveal the production of indole through a complex tryptophanase. The appearance of a bright pink ring indicated the presence of indole positive bacteria (positive test with E. coli) and the appearance of a yellow ring indicated indole negative bacteria (negative test with Salmonella).

[bookmark: _Toc98933953]2.4.6.3. Test of fermentation of glucose, lactose, production of h2s and of gas
These tests were performed on culture medium KIA (TM Media, India) which is a semi solid medium allowed to cool in tubes in a sloped position. Suspected colonies previously isolated were inoculated by tight streaks on the slope of the KIA medium with the help of a Pasteur pipette and the butt was inoculated by a central puncture till the end of the tube using the same pipette. After loosening the caps, the tubes were incubated at 37°C for 24h. After incubation, these four characters were read: glucose, lactose, gas and H2S. Glucose positive and lactose negative bacteria (Salmonella) first acidified the medium by the aerobic use of glucose, the slope changed from red to yellow but the butt remained unchanged. Glucose and lactose positive bacteria (E. coli) acidified the whole medium which changed from red to yellow. The production of gas (carbon dioxide) was detected by the lifting up of the agar (E. coli). The presence of H2S was materialized by the formation of an iron sulfide precipitate at the limit between the slope and the butt (Salmonella).

[bookmark: _Toc98933954]2.5. Statistical analysis
The data collected was analysed with EXCEL and the software EPI info 2000 (version 3.3.2) was also used. The statistical analysis used the t-test for the comparison of qualitative variables. The value of p ≤ 0.05 was considered significant.


3. results and discussion

[bookmark: _Toc98933959]3.1. Demographic characteristics
3.1.1. Distribution of vendors according to sex and age group
[bookmark: _Toc98933961]Our population was mostly comprised of female vendors with 60% against 40% of males. The ages of our population ranged from 22 to 47 years, with an average age of 34.7 years. The age group ranged between 20 to 40 years was the most represented with 8 vendors, which is 80% of the general population. Two salespeople were over the age of 40, which represents 20% of the study population. The female sex dominated the population of vendors with 60% while the males were 40%, this is also true for the study conducted by Olu-Taiwo et al. (2021) [7].

3.1.2. Distribution of vendors according to level of education and according to years of experience in fruit vending
Our population was mostly made up of vendors whose level of education ended at high school (30%) and secondary school (30%) (Figure 1). None of the vendors had a training in good hygiene practices nor food safety. 
[bookmark: _Hlk219463709]
[bookmark: _Toc97199406]Figure 1: Distribution of the population according to level of education.
This result is different from that of Olu-Taiwo et al. (2021) where, 68% of his population had received formal education. Seven (70%) of the salespeople in our population had less than five years of experience selling fruits [7]. Three (30%) had between 5 and 10 years of experience. Only one salesperson (10%) had more than 10 years of experience selling sliced fruits. No matter the level of education or years of experience in slide-cut fruit vending, the fruits in our study were still contaminated with counts of TAPC superior to 5.107 CFU/g, this is surely due to the lack of knowledge in good hygiene practices [8,10,11].
[bookmark: _Toc98933963]
3.2. Hygiene practices of vendors
3.2.1. Use of water for the preparation and sale of slice fruit
The main sources of water used by vendors in our population were; faucet water provided by CAMWATER (50%), water from drilling (40%) and well water (10%) (Table 2). 

Table 2: Hygiene practices of vendors
	Hygiene practices of vendors
	n(%)

	Use of water for 
the preparation and 
sale of slice fruit
	Sources of water used by vendors
	Well
	1(10%)

	
	
	Drilling
	4(40%)

	
	
	Faucet
	5(50%)

	
	Rate at which hand washing was practiced
	More than 3 times
	1(10%)

	
	
	At least 3 times
	3(30%)

	
	
	Less than 3 times
	6(60%)

	
	Washing fruits
	Yes
	4(40%)

	
	
	No
	6(60%)

	Sale mode
	Different modes of arrangement of slide-cut fruits.
	Tray
	1(10%)

	
	
	Wheel barrow
	1(10%)

	
	
	Counter
	2(20%)

	
	
	Bucket
	6(60%)

	Vending 
Operations and
storage of whole fruits
	Customers handling fruits before purchase.
	Yes
	6(60%)

	
	
	No
	4(40%)

	
	Temperature at which fruits were sold
	Presence of ice
	2(20%)

	
	
	Absence of ice
	8(80%)



Our result is different from that of Yaouba et al. (2019) whose study was conducted in Dschang, Cameroon, where 49.8% of vendors used well water, 20.55% used rain water, 15% used faucet water, 9.45% used drilling water, 3.53% used spring water and 1.67% used river water [10]. The difference in results could be because our study was conducted in the dry season.
[bookmark: _Hlk218769859][bookmark: _Toc98933965]60% of vendors in our population did not wash their fruits before peeling them, they did not also wash their utensils before usage (Table 2). Our results are consistent with those of several authors who link insufficient washing of fruit and utensils to the danger associated with contamination of sliced fruit [5,7,8,12].  
[bookmark: _Toc98933966]Most vendors in our population washed their hands less than 3 times daily (60%), 30% washed their hands at least three times daily and only 10% washed their hands more than three times daily (Table 2). The practice of washing hands with soap is rarely, if ever, used by vendors. This failure to follow good hygiene practices, which leads to contamination of fruit, has also been criticised by some authors [8,11,13].
[bookmark: _Toc98933967]
3.2.2. Sale mode
[bookmark: _Toc98933968]Most vendors sold their fruits from buckets on top of a counter (60%), 20% put the fruits on the counter before selling, 10% put the fruits on a tray on top of a counter and 10% had their fruits on wheel barrows (Table 2). All the fruits of our population were exposed to dust, flies and sunlight. Iceboxes were not used by vendors. All the vendors used polyethylene bags to package the fruits. The arrangement of fruits for sale was done in buckets, counters (make-shift stalls), trays and wheelbarrows, consequently the fruits were exposed to flies and dust. Furthermore, the fruits were sold at warm temperatures i.e., without ice, thus, favouring the growth of mesophilic microorganism.

3.2.3. Vending operations and storage of whole fruits
60% of vendors let the customers touch the sliced fruits before buying while 40% did not allow the fruits to be touch by anyone except themselves (table 2). Customers handled the fruits while choosing what they wanted, this could be the reason behind the presence of Salmonella and E. coli on some of the fruits, because these microorganisms are mostly found in faeces thus, they are indicators of faecal contamination especially E. coli [7,13,14].
Most vendors did not sell their fruits at a cool temperature (absence of ice), only 20% of the population put ice in the buckets which contained the fruits for sale (table 2).
[bookmark: _Toc98933969]In our study, vendors had poor hygiene practices. Whole fruits were inadequately transported to selling points, this could be due to the lack of resources to transport them in refrigerated trucks. Whole fruits were stored on site covered by dirty tarpaulins [10].  
[bookmark: _Toc98933971]
3.3. Microbial population
The mean TAPC of each batch of fruits collected from each vendor were all above the standard microbiological limits of 5.107, with vendor 10 having the highest count of 4,2.1019 CFU/g (table 3).
[bookmark: _Toc97199609]
Table 3: Distribution of the microbial population according to vendors and vending sites.
	


	Vending sites
	


	
	Parcours Vita
	Bonamoussadi market
	Logpom
	Rhône Poulenc
	Ndokoti
	

	Microorganisms researched
	V1 (1019)
	V2 (1019)
	V3 (1019)
	V4 (1019)
	V5 (1019)
	V6 (1019)
	V7 (1019)
	V8 (1019)
	V9 (1019)
	V10 (1019)
	Microbiological limits (CFU/g)

	TAPC
	1,8
	3,3
	2,7
	3,7
	1,7
	2,2
	2,1
	1,5
	2,6
	4,2
	< 5.107

	E. coli
	0
	3,2
	0
	0
	0
	0
	0
	0
	0
	4,6
	< 103

	Salmonella
	0
	0
	0
	0
	P
	0
	P
	0
	0
	0
	Absence/25g

	Decision taken on batch
	UA
	UA
	UA
	UA
	UA
	UA
	UA
	UA
	UA
	UA
	


V= vendor                        P= presence of Salmonella                 UA= unacceptable
All the batches of fruits from all the vendors in our study had a mean TAPC superior to the microbiological limits, this could be due to the fact that vendors used the same bucket of water to wash fruits and their hands. After peeling the fruits, vendors did not wash their hands nor their knives, they immediately used the same knife to slice the fruits and package them so the fruits were likely contaminated before they were packaged. Also, flies sporadically landed on the fruits before and after packaging and the dust raised by passing vehicles also vehiculated microorganisms found in the environment on the fruits and the working surfaces [7,13]. All these surely contributed to the high level of TAPC registered.
[bookmark: _Toc98933973]Salmonella was isolated from two fruits belonging to vendors 5 and 7, thus, 20% of the population of vendors had fruits (papaya only) contaminated by Salmonella (table 3). Considered a Group 3 biological hazard, Salmonella spp. bacteria isolated in fruit could cause serious illness and pose a serious risk to consumers. Similarly, the presence of Salmonella has also been reported in other studies [5,12,15,16].  
E. coli was isolated from two fruits belonging to vendors 2 and 10, with respective microbial concentrations of 3.2 × 10¹⁹ CFU/g and 4.6 × 10¹⁹ CFU/g (table 3). Other authors have also isolated E. coli in sliced fruits sold on the street [5,12, 14-16]. The presence of this indicator of faecal contamination could be explained by ignorance or lack of knowledge of good personal hygiene, storage and sales practices.
Each batch of fruits from all the vendors had more than two fruits with a TAPC superior to 5.107 CFU/g. Vendors 2 and 10, had a fruit in their batch with a count of E. coli superior to 103 CFU/g and vendors 5 and 7 had a fruit in their batch contaminated by Salmonella. Therefore, according to standard microbiological limits all the batches were unacceptable (Table 3). 
[bookmark: _Toc98933976]
3.4. CCP and factors favouring contamination 
Washing of hands with soap was not practiced by the vendors. All the fruits were exposed to flies, dust and direct sunlight and most vendors did not use ice. Furthermore, none of the vendors had a training in good hygiene practices. Vendors 2, 5, 7 and 10 from whom were isolated strains of E. coli and Salmonella, did not respect any hygiene practices (Table 4). 
[bookmark: _Toc97199610]
Table 4: Link between factors favoring contamination and microorganisms isolated per vendor.
	Factors favouring
contamination
	V1
TAPC
	V2
TAPC & E. coli
	V3
TAPC
	V4
TAPC
	V5
TAPC & Salmonella
	V6
TAPC
	V7
TAPC & Salmonella
	V8 TAPC
	V9 TAPC
	V10
TAPC & E. coli

	Washing hands with soap ?
	No
	No
	No
	No
	No
	No
	No
	No
	No
	N o

	Washing hands daily
	MTTT
	LTTT
	LTTT
	ALTT
	LTTT
	ALTT
	LTTT
	ALTT
	LTTT
	LTTT

	Washing fruits and untensils ?
	Yes
	No
	No
	Yes
	No
	Yes
	No
	Yes
	No
	No

	Source of water
	F
	F
	D
	D
	Well
	D
	D
	F
	F
	F

	Working surface clean ?
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	No

	Sale mode
	B
	B
	C
	C
	B
	B
	Tray
	B
	B
	Wb

	Exposed to flies, dust and sunlight?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Dustbins near by ?
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes

	Presence of ice ?
	No
	No
	No
	No
	No
	Yes
	No
	Yes
	No
	No

	Customers handling fruits ?
	No
	Yes
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	Yes

	Training in GHP ?
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No


V= vendor         C= counter          D= drilling          B= bucket           F= faucet        Wb= wheelbarrow
MTTT= more than three times           LTTT= less than three times          ALTT= at least three times

In the process of transformation of whole fruits to sliced fruits, the CCP identified where: storage of whole fruits, washing (hands, fruits, utensils), peeling, slicing, packaging and vending. With factors favouring contamination at each process detailed as shown in Figure 2.


[bookmark: _Toc97199413]Figure 2: CCP and factors favoring contamination at each step of the slide-cut fruit production chain.
4. Conclusion

[bookmark: _GoBack]The results obtained during this study show that the lack of training in good hygiene practices contributes to the contamination of sliced fruits sold on the streets of Douala. Critical control points identified potential sources of contamination, such as vendors' personal hygiene, the sales environment, and failure to maintain the cold chain and proper storage conditions, which were associated with fruit contaminated by pathogenic bacteria such as E. coli and Salmonella. Control of these critical points by hygiene services would prevent contamination while ensuring food safety and compliance with legal standards.
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TRANSPORT/
RECEPTION OF WHOLE FRUITS


Whole fruits are transported to selling points by motorcycles, tricycle motors and taxis which are not proper means of transportation of fresh produces. 


STORAGE OF WHOLE FRUITS (*CCP)


The whole fruits are stored at the selling site covered by dirty tarpaulins or spread on the floor of a storage room or backyard at home.  


WASHING OF HANDS, FRUITS AND UTENSILS (*CCP)


PEELING, SLICING AND PACKAGING (*CCP) 


VENDING (*CCP)



Most vendors don't bother washing the fruits, those who wash them use just one bucket of water to wash a lot of fruits. Washing of hands is rarely practiced and done without soap. Most of the utensils used are not clean.


working surfaces are dusty and unkept, with flies and ants everywhere. utensils and hands are not washed after peeling a fruit, they are immediately used to slice and package the fruits. With presence of near by dustbins.


passing vehicles raise dust which are deposited on the exposed sliced fruits. fruits are exposed to flies, direct sunlight and are sold at room temperature without ice. No fruit is placed in a cooler for sale. customers manipulate the fruits to make their choices.
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