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Curriculum vitae 

At different stages during their production, storage and catering, food products can 

become contaminated with spoilage microorganisms and/or pathogenic ones. It 

remains important to precisely locate the vulnerabilities of the existing hygiene 

procedures. Also, more data on the microbial status of ready-to-eat food products 

at different points during their shelf-life period is still needed, so that food business 

operators can have a better understanding of the spoilage dynamics and the 

potential solutions to improve control. Use of culture-independent methods, such 

as 16S rRNA gene metabarcoding, are able to provide a broader view on the 

microorganisms present. 

In the first part of this PhD research, hygiene practices were evaluated in four 

sectors of institutional kitchens (hospitals, retirement homes, schools and childcare 

centers), with an additional analysis of the contamination level at several critical 

food contact points in these kitchens. To do so, a questionnaire on hygiene practices 

was used, together with microbiological analysis. The findings exposed that hand 

washing resulted in only a slight reduction in total aerobic counts and that cleaning 

of the work surfaces only resulted in slight improvements in bacterial 

enumerations. The hygiene questionnaire uncovered that childcare centers 

accumulated the lowest hygiene scores of all sectors. This lower score was verified 

when comparing the results of the cleaned surfaces between the different sectors. 

In the second part, the microbiota of sliced and modified-atmosphere-packaged 

cooked ham, cooked chicken, and a vegetarian meat alternative were investigated 

using culture-dependent and -independent methods during the shelf-life period. 

Bacterial isolates were identified using culture-dependent methods, uncovering that 

lactic acid bacteria (LAB) were the most abundant microbial group in all products, 

with Leuconostoc carnosum as the most abundant species in cooked ham, at the 

end of the shelf-life period, and Latilactobacillus sakei in cooked chicken and the 

vegetarian product, throughout the shelf-life period. Additional metabarcoding 

analysis uncovered results that were generally in accordance with the culture-

dependent method, but also led to some additional information. This analysis 

showed a strong presence of the genus Photobacterium for both cooked ham and 

cooked chicken and a presence of Vibrio in cooked ham samples. The latter was 

not found with the culture-dependent method. In the vegetarian product, 

Xanthomonas was found to be the most abundant genus in general and 

Streptococcus and Weissella were found to be the most prominent LAB. 

In conclusion, this research revealed some points of attention for hygiene 

improvement in institutional kitchens, as well as differences between sectors and 

similarities in hygiene conclusions between the questionnaire and microbiological 

analyses. Also, this research indicated that combining culture-dependent methods 

with culture-independent analysis can give complementary insights into the 

evolution of microorganisms in perishable foods. 
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