
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3644-0 
 

9th International Conference  
on Predictive Modelling in  
Food 2015 
 

Rio de Janeiro, Brazil 
8 – 12 September 2015 

 

Editor: 
 
Anderson de Souza Sant'Ana  
 

 

 

Procedia Food Science Volume 7 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Contents

Procedia Food Science  7  ( 2016 )  iii–iv   

Growth Kinetics Parameters of Salmonella Spp. in the Peel and in the Pulp of Custard Apple (Annona Squamosa)
A.C.B. Rezende, J. Crucello, R.C. Moreira, A. de Souza Sant’Ana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Sequencing and Identifi cation of Different Salmonella Species in Cocoa Beans Treated with Gamma Irradiation
A.F. Granados, N.R. Quiñones, F.F. Garboggini, P. Efraim, M.C. Teixeira Duarte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Modifi ed Atmosphere Packaging and UV-C Radiation on Shelf life of Rainbow Trout (Oncorhynchus Mykiss)
B.L. Rodrigues, T. da Silveira Alvares, G.S.L. Sampaio, C.C. Cabral, J.V.A. Araujo, R.M. Franco, S.B. Mano, C.A. Conte Junior . . . . . . 9

Effect of UV-C Radiation on Shelf life of Vacuum Package Colossoma Macropomum x Piaractus Mesopotamicus Fillets
F. de Oliveira Bottino, B.L. Rodrigues, J.D. de Nunes Ribeiro, C.A. Lázaro, C.A. Conte-Junior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Contribution of Enterobacteriaceae to Sensory Characteristics in Soft Cheeses Made from Raw Milk
M. Westling, M.-L. Danielsson-Tham, J. Jass, A. Nilsen, Å. Öström, W. Tham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

A Dynamic Network Analysis of the Physiological State of Foodborne Pathogens: Application to Escherichia Coli During Osmotic Stress and 
Comparison with Salmonella Typhimurium

A. Métris, S. George, J. Baranyi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Estimation of the Temperature Dependent Growth Parameters of Lactobacillus Viridescens in Culture Medium with Two-step Modelling and 
Optimal Experimental Design Approaches

D.A. Longhi, W.F. Martins, N.B. da Silva, B.A.M. Carciofi , G.M.F. de Aragão, J.B. Laurindo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Predictive Modeling of the Growth of Lactobacillus Viridescens under Non-isothermal Conditions

J.C.C.P. Costa, A. Tremarin, D.A. Longhi, A.P. Rosa da Silva, B.A.M. Carciofi , J.B. Laurindo, G.M.F. de Aragão . . . . . . . . . . . . . . . . . . . 29
Mathematical Modeling of Lactobacillus Viridescens Growth in Vacuum Packed Sliced Ham under non Isothermal Conditions

N.B. da Silva, D.A. Longhi, W.F. Martins, G.M.F. de Aragão, B.A.M. Carciofi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Predicting Growth of Weissella Viridescens in Culture Medium under Dynamic Temperature Conditions

W.F. Martins, D.A. Longhi, N.M.C. Menezes, A.P. Rosa da Silva Camargo, J.B. Laurindo, G.M.F. de Aragão . . . . . . . . . . . . . . . . . . . . . . 37
Modeling Salmonella Inactivation in Low Moisture Foods: Using Parameter Estimation to Improve Model Performance

F. Garces-Vega, S. Jeong, K. Dolan, B. Marks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Aerobic Microbial Inactivation Kinetics of Shrimp Using a Fixed Minimal Ozone Discharge: A Fact or Fib During Iced Storage?

C.O.R. Okpala, G. Bono, F. Falsone, M.V. Cani, D. Scannella, F. Di Maio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Phenotypic Behavior of 35 Salmonella Enterica Serovars Compared to Epidemiological and Genomic Data

A. Pielaat, A. Kuijpers, E. Delfgou-van Asch, W. van Pelt, L. Wijnands  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
“Blown pack” Probabilistic Modeling for C. algidicarnis and C. estertheticum under the Effects of Storage Temperature, Vacuum Level and 
Package Shrink Temperature

A.R. Silva, J. Carvalho, P.R. Massaguer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Joint Application of Antimicrobial Agents on Microbial Flora Chilled Meat Cattle. Use of Mathematical Models

M.C. Álvarez, I. Pena, M.C. Villat, P. de la Sota, G. Laporte, D. Olivera, M. Noia, F.C. Cárdenas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Combined Effects of Temperature, pH and Water Activity on Predictive Ability of Microbial Kinetic Inactivation Model

M.M. Gil, F.A. Miller, T.R.S. Brandão, C.L.M. Silva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Predicting the Behaviour of Yersinia Enterocolitica and Listeria Monocytogenes in Italian Style Fresh Sausages under Drying Period

L. Iannetti, J. Baranyi, R. Salini, A. Sperandii, G.A. Santarelli, D. Neri, V. Di Marzio, R. Romantini, G. Migliorati . . . . . . . . . . . . . . . . . . 71
Modelling the Probability of Growth and Afl atoxin B

1
 Production of Aspergillus Flavus under Changing Temperature Conditions in 

Pistachio Nuts
L. Aldars-García, A.J. Ramos, V. Sanchis, S. Marín . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

The Analysis of the Behaviour of Listeria Monocytogenes in Fresh Cheeses with Various Spices During Storage
A. Lobacz, J. Zulewska, J. Kowalik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Estimation of Aspergillus Flavus Growth under the Infl uence of Different Formulation Factors by Means of Kinetic, Probabilistic, and 
Survival Models

C.E. Kosegarten, E. Mani-López, E. Palou, A. López-Malo, N. Ramírez-Corona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

ScienceDirect
Available online at www.sciencedirect.com

doi:10.1016/S2211-601X(16)30025-6



iv  Contents

Modeling the Time to Fail of Peach Nectars Formulated by Hurdle Technology
M.E. González-Miguel, N. Ramírez-Corona, E. Palou, A. López-Malo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Modeling Penicillium Expansum Growth Response to Thyme Essential Oil at Selected Water Activities and pH Values Using Surface 
Response Methodology

A. Rosas-Gallo, N. Ramírez-Corona, E. Palou, A. López-Malo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Robustness of a Cross Contamination Model Describing Transfer of Pathogens During Grinding of Meat

C.O. de A. Møller, A.S. Sant’Ana, S.K.H. Hansen, M.J. Nauta, L.P. Silva, V.O. Alvarenga, D. Maffei, F. Pacheco, J. Lopes, 
B.D.G.M. Franco, S. Aabo, T.B. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

FoodChain-lab: Tracing Software Supporting Foodborne Disease Outbreak Investigations
A.A. Weiser, C. Thoens, A. Falenski, B. Appel, M. Filter, A. Kaesbohrer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Towards Community Driven Food Safety Model Repositories
M. Filter, C. Plaza-Rodríguez, C. Thoens, A. Kaesbohrer, B. Appel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

A Model Based on the Assumption that the Specifi c Growth Rate is Normally Distributed as a Function of Time to Describe Microbial 
Growth under Isothermal and Non-isothermal Temperature Profi les

W.S. Robazza, A.C. Galvão, J.T. Teleken, S. Miorelli, D.O. Stolf  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
A Systems Level Approach for Identifi cation of Molecular Targets for Antimicrobial Intervention against Pseudomonas Aeruginosa, While 
Predicting Biofi lm Formation

Y. Le Marc, A. Amézquita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
F-value Calculator – A Tool for Calculation of Acceptable F-value in Canned Luncheon Meat Reduced in NaCl

F. Hansen, A. Gunvig, C. Borggaard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
A Predictive Modelling Study for Using High Hydrostatic Pressure, a Food Processing Technology, for Protein Extraction

E.M. Altuner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Is Food Safety Compatible with Food Waste Prevention and Sustainability of the Food Chain?

L. Guillier, S. Duret, H.-M. Hoang, D. Flick, O. Laguerre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
Dose-response Modelling of Staphylococcal Enterotoxins Using Outbreak Data

L. Guillier, H. Bergis, F. Guillier, V. Noel, F. Auvray, J.-A. Hennekinne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Predictive Microbiology Models and Operational Readiness

L. Guillier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
Estimation of the Risk Associated to Marketing of Swine Meat Contaminated with Salmonella spp., Employing the William T. Fine Method

N.R. Quiñones, O.C. Aguilar, M.L.O. Guerrero . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Analysis of Vacuum Packed Beef Regarding Psychrotrophic Bacteria Growth and Biogenic Amines Content

M.G. Marquezini, E.A. Orlando, S.E. Yotsuyanagi, R. Bromberg  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
Modeling the Enhanced Thermal Inactivation of Cronobacter Sakazakii by Inclusion of “Parabens”

L. Ruan, R.L. Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
A Web-based Application Customized to Food Safety Requirements of Small-sized Enterprises

P. Polese, M. Del Torre, M.L. Stecchini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
Predictions of Microbial Thermal Inactivation in Solid Foods: Isothermal and Non-isothermal Conditions

M.M. Gil, F.A. Miller, T.R.S. Brandão, C.L.M. Silva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
Quantifying the Impact of Biological and Experimental Variability Near the Growth Boundaries on the Stochastic Responses of Growth, 
Gene Transcription and Acid Resistance of Listeria Monocytogenes

P.I. Makariti, D. Siderakou, N.P. Skandamis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
Develop Mechanistic Models of Transition Periods between Lag/Exponential and Exponential/Stationary Phase

Y. Wang, R.L. Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
Modelling the Growth of Salmonella spp. and Escherichia Coli O157 on Lettuce

O. Veys, S. de Oliveira Elias, I. Sampers, E.C. Tondo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
The Antimicrobial Effect of Rosemary and Thyme Essential Oils against Listeria Monocytogenes in Sous Vide Cook-chill Beef During Storage

A.R. Gouveia, M. Alves, J.A. Silva, C. Saraiva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Modelling the Fate of Listeria Monocytogenes in Beef Meat Stored at Refrigeration Temperatures under Different Packaging Conditions

C. Saraiva, M. da Conceição Fontes, L. Patarata, C. Martins, V. Cadavez, U. Gonzales-Barron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177




