1@ INTERNATIONAL
CONFERENCE ON

PREDICTIVE
MODELLING
IN FOOD

CORDOBA, SPAIN, 26-29 SEPTEMBER, 2017
GOVERNMENT BUILDING OF THE UNIVERSITY OF CORDOBA

www.icpmf10.com



ORGANIZING COMMITTEE

Chair: Prof. Fernando Pérez-Rodriguez, Ph.D.
Department of Food Science and Technology. University of Cordoba, Cordoba (Spain)

Vice-Chair: Prof. Antonio Valero Diaz, Ph.D.
Department of Food Science and Technology. University of Cordoba, Cordoba (Spain)

Vice-Chair: Prof. Elena Carrasco Jiménez, Ph.D.
Department of Food Science and Technology. University of Cordoba, Cordoba (Spain)

Members

Prof. Vasilis Valdramidis, Ph.D.
Food Studies & Environmental Health. University of Malta, Msida (Malta)

Sara Bover Cid, Ph.D.
Food safety Program. Institute of Agrifood Research and Technology (IRTA). Monells, Girona (Spain)

Prof. Sonia Marin, Ph.D
Department of Food Technology. University of Lleida, Lleida (Spain)

Prof. Pablo S. Fernandez Escamez, Ph.D.
Departamento de Ingenieria de Alimentos y del Equipamiento Agricola. Technical University of Cartagena,
Cartagena (Spain)

Prof. Rosa Maria Garcia-Gimeno, Ph.D.
Department of Food Science and Technology. University of Cérdoba, Cérdoba (Spain)

Prof. Gonzalo Zurera Cosano, Ph.D.
Department of Food Science and Technology. University of Cordoba, Cérdoba (Spain)

Prof. Guiomar Denisse Posada Izquierdo, Ph.D.
Department of Food Science and Technology. University of Cordoba, Cérdoba (Spain)

Collaborators

Jean Carlos Correia Peres Costa
Department of Food Science and Technology. University of Cordoba, Cordoba (Spain)

Aricia Mara Melo Possas
Department of Food Science and Technology. University of Cordoba, Cérdoba (Spain)

Araceli Bolivar
Department of Food Science and Technology. University of Cordoba, Cérdoba (Spain)

Isabel Bascén
Department of Food Science and Technology. University of Cordoba, Cérdoba (Spain)

Derya Savran
Department of Food Engineering. Ankara University, Ankara (Turkey)

Ferhat Ozcelik
Izmir Food Laboratory. Ministry of Food, Agriculture and Livestock, Ankara (Turkey)



SCIENTIFIC COMMITTEE

Juan Aguirre Garcia
University of Chile, Chile

Alejandro Amezquita
Unilever, England

Glaucia Aragao
Federal University of Santa Catarina, Brazil

Fanny Tenenhaus-Aziza
CNIEL, France

Jean Christophe Augustin
Alfort Veterinary School, France

Jozsef Baranyi
Institute Food Research, England

Javier Benedito
Universidad Politécnica Valencia, Spain

Heidy den Besten
Wageningen University, The Netherlands

Paw Dalgaard
Danish Technological University, Denmark

Anderson de Souza
University of Campinas, Brazil

Philippe Dantigny
LUBEM - Université de Bretagne Occidentale, France

Frank Devlieghere
Ghent University, Belgium

Mariem Ellouze
Nestlé, Switzerland

Matthias Filter
Federal Institute for Risk Assessment (BfR), Germany

Marta Ginovart
Universidad Politecnica de Catalunya, Spain

Ursula Gonzales-Barrén
CIMO - Mountains Research Centre, Portugal

Lihan Huang
US Department of Agriculture - ARS, USA

Shigenobu Koseki
Research Faculty of Agriculture, Japan

Kostas Koutsoumanis
Aristotle University of Thessaloniki, Greece

Antonio Martinez
Instituto de agroquimica y Tecnologia de Alimentos (IATA), Spain

Jeanne-Marie Membré
National Institute of Agricultural Research (INRA), France

Marteen Nauta



Danish Technological University, Denmark

Regis Pouillot
Food Drug Administration, USA

Abani Pradhan
University of Maryland, College Park, USA

Ana Sofia Ribeiro Duarte
Danish Technological University, Denmark

Tom Ross
University of Tasmania, Australia

Fernando Sampedro
University of Minnesota, USA

Sofia M. Santillana Farakos
Food Drug Administration, USA

Donald W. Schaffner
Rugtger University, USA

Panos Skandamis
University of Athens, Greece

Alberto Tonda

National Institute of Agricultural Research (INRA), France

Jan Van Impe
University of Leuven, Belgium

An Vermeulen
Ghent University, Belgium

Marcel Zwietering
Wageningen University, The Netherlands



P. 83.- META-ANALYSIS OF THE INCIDENCE OF FOODBORNE PATHOGENS IN VEGETABLES FROM RETAIL
ESTABLISHMENTS IN EUROPE.
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INTRODUCTION AND OBJETIVES

Over the last years, concerns regarding the effect of a healthy diet on one’s quality of life have promoted the
increase of vegetable consumption. However, these products can be contaminated by pathogens such as
Escherichia coli, Salmonella spp. and Listeria monocytogenes. Thus, this work aims to summarise the incidence
of foodborne pathogens in vegetables sold at European retail stores.

MATERIAL AND METHODS

Literature search was conducted to identify suitable scientific articles indexed since 2000 from Europe, using
terms for combinations of the pathogen and the produce under study. Following study quality checking, forty-
one primary studies remained, from which 284 observations of incidence (s positive samples/n total samples) of
foodborne pathogens were extracted. Moderators such as country, vegetable class and packed/unpacked
condition were codified. Separate multilevel meta-analysis studies were conducted: (i) on the incidence of
pathogens in packed and unpacked vegetables; (i) on the incidence of pathogens across four different
vegetable categories; and (iii) on the incidence of pathogens in four specific packed and unpacked vegetable
categories.

RESULTS

Results showed that the global mean incidence of pathogens in either packed or unpacked vegetables was
2.24% (95% CI: 1.81-2.75%), with unpacked vegetables having higher prevalence of pathogens (2.05%; 95% CI:
1.26-3.33%) than packed ones (1.67%; 95% CI: 0.97-2.86%). Shiga-toxin £. coli was the pathogen with the highest
mean incidence in packed vegetables (2.48%; 95% CI. 1.50-4.10%) while L. monocytogenes had the top
occurrence in unpacked vegetables (4.41%; 95% CI: 1.79-10.47%). Among salads, spices and herbs, sprouts and
undifferentiated vegetables, sprouts were the most frequently contaminated by either £ colj L. monocytogenes
or Salmonella spp. (3.55%; 95% CI: 2.10-5.95%) while salads were the least contaminated (1.15%; 95% CI: 0.76-
1.73%). Overall, £ coliwas the main pathogen in the four categories of vegetables, packaged or not (3.41%; 95%
CL 2.42-4.79%) with Sa/monella spp. being the pathogen of lower incidence (1.13%; 95% CI: 0.82-1.56%). Spain
and the island of Ireland had the highest overall frequencies of contamination by the pathogens in the stated
vegetable categories (6.03%; 95% CI: 3.83-9.36% and 5.65%; 95% CI: 3.72-8.50%, respectively), while Belgium
and Great Britain presented the lowest levels (1.00%; 95% CI: 0.44-2.24% and 0.24%; 95% CL 0.14-0.40%,
respectively). There was no indication of relevant publication bias.

CONCLUSIONS

Since minimal processing technologies can reduce the levels of pathogens in packed vegetables, further
research should be focused on the mitigation of £ coli and L. monocytogenes in such products. As control of
pathogens in unpacked vegetables sold at retail may not be as easy, consumers must be further educated on
ensuring proper washing and/or cooking of vegetables prior to consumption.



