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Background  

Global production, distribution and consumption of fresh produce has increased since consumers today are more aware 

of its importance on providing micronutrients and fiber. Ready-to-eat (RTE) fruits and vegetables are widely available at 

retail, and are eaten raw, usually without additional washing procedures (1). Thus, pathogen contamination may represent 

a serious risk to consumers. The microbiological quality and safety of RTE fruits (n=10)  and vegetables (15) collected at 

four supermarkets from the city of Porto was evaluated in this study.   

Method  

For each sample, the microbiological parameters were tested accordingly to ISO standards, including enumeration of 

mesophilic bacteria (ISO 4833-1:2013), total coliforms (ISO 4832:2006), moulds and yeasts (ISO 21527-1:2008), Escherichia 

coli (ISO 16649-2:2001) and coagulase-positive Staphylococcus (ISO 6888-2:1999). The detection of foodborne pathogens 

Listeria monocytogenes (ISO 11290-1:1996) and Salmonella (ISO 6579:2002) was also tested. 

Results & Conclusions  

Accordingly to the guidelines applied in Portugal (2), several samples showed poor microbiological quality (mesophilic 

bacteria – 76% unsatisfactory; 20% borderline; yeasts – 44% unsatisfactory; 52% borderline; moulds – 32% unsatisfactory; 

56% borderline) and hygiene indicators microorganisms also exhibited high counts (coliforms – 68% unsatisfactory; 8% 

borderline; E. coli – 8% unsatisfactory). High counts of E. coli were obtained in two RTE salad samples. Additionally, L. 

monocytogenes was found in one package of water cress. The screened samples showed no positive results for presence 

of Salmonella. Staphylococcus coagulase positive counts were classified as satisfactory in all 25 samples. 

The high results obtained in quality indicator organisms tend to limit the product’s shelf-life once it may accelerate 

spoilage due to acid and gas production (3,4). From the 25 samples, only one was found satisfactory for all the 

microbiological parameters analysed. Detection of L. monocytogenes represents a safety concern. 
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