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 The microbial responses to the food environments by 

mathematical models.  

What is predictive microbiology? 

 It is often use to assess the growth, the survival and 

the destruction of bacteria in foods. 
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Main software 
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Primary model parameters  
µmax: growth rate  

lag : lag phase 

Log No : Initial population  

Log Nmax: max population 

Primary models 
 

different T° 
Tmin  Topt  Tmax 

different pH 

different aw 

pHmin  pHopt  pHmax 

awmin  awopt  
awmax 

different acid 

concentration 

alpha    MIC 

A primary model describes the evolution of microbial population according to 

the time in a given environment. 

A secondary model expresses the evolution of parameters according to 

environmental factors: they link  and µmax to environmental factors (temperature, 

pH, …).  

Predictive microbiology is based on primary 

models and secondary models 
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Primary models  

pHopt
 .

max
pH 

Secondary model 
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 Combase: the data base 

 Combase predictor  

 Combase: growth interface 

 Combase: Perfringens predictor 

Combase software  

 4 applications  
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First application 

 

 

ComBase: database 
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ComBase: access on database  

Click on Access the ComBase Browser 

ComBase is a two-part system including a database and predictive models. In this first 

part, we will work on the database. 

You will be directed to the data base by criteria. 
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Search static data by criteria 

Assuming that you are interested in the growth of Salmonella in poultry at 

refrigeration temperature, select the following. 
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Example of search  
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Example of search 
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Example of search  

Then, click on the search button, and you get the records found. 
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Result of search 

Then, choose a record you are interested in. 
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Here is the record you are interested in 

You can estimate the µmax (growth rate): click on « Fit the data ». 
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A fitting tool (primary model) 

You get : 

- the experimental data 

- the fitted growth curve 

- the µmax  
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Second application 

 

 

ComBase Predictor 

 (tool for growth) 
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Organism env.factors Remarks 
Aeromonas hydrophila (temp, pH, aw) 

Bacillus cereus (temp, pH, aw) 

Bacillus cereus + CO_2 (temp, pH, aw,CO_2) 

Bacillus licheniformis (temp, pH, aw) 

Bacillus subtilis (temp, pH, aw) 

Brochothrix thermosphacta  (temp, pH, aw) 

Clostridium botulinum (non.prot) (temp, pH, aw) 

Clostridium botulinum (prot) (temp, pH, aw) 

Clostridium perfringens (temp, pH, aw) 

Escheria coli 0157 (temp, pH, aw) 

Escheria coli 0157 + CO_2 (temp, pH, aw,CO_2) 

Listeria monocytogenes (temp, pH, aw) 

Listeria monocytogenes + CO_2 (temp, pH, aw, CO_2) 

Listeria monocytogenes + Nitrite (temp, pH, aw, NaNO_2) 

Listeria monocytogenes + Lactic (temp, pH, aw, Lactic) 

Listeria monocytogenes + Acetic (temp, pH, aw, acetic acid) 

Staphylococcus aureas (temp, pH, aw) 

Saccharomyces cerevisiae (pH,aw) 

Salmonellae (temp, pH, aw) 

Salmonellae + CO_2 (temp, pH, aw, CO_2) 

Salmonellae + Nitrite (temp, pH, aw, NaNO_2) 

Yersinia enterocolitica (temp, pH, aw) 

Yersinia enterocolitica + CO_2 (temp, pH, aw, CO_2) 

Yersinia enterocolitica + Lactic (temp, pH, lact) NaCl=0.5 const 

Yersinia enterocolitica + Acetic (temp, pH, acet) NaCl=0.5 const 

Bacillus subtilis (aw: with glycerol) (temp, pH, aw) 

Pseudomonads (temp, pH) NaCl=0.5 const 

Brochothrix thermosphacta death (temp,pH) FLAIR.  NaCl had no effect between 0 and 2 %. 

Models 
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Access to ComBase Predictor  
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Access to ComBase Predictor 
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Third application 

 

 

ComBase: Clostridium 

perfringens  
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Access to Perfringens Predictor  
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Access to Perfringens Predictor  
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Use of Perfringens Predictor from Excel file  
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Use of Perfringens Predictor 
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Fourth application 

 

 

ComBase: growth interface  
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Sym’Previus : 

System for prediction of  

microbial behaviour in foods 
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Système de prévision 
du comportement  
des microorganismes 
dans les aliments 

Partners involved 

- Public research laboratories  

- Technical centers ACTIA 

- Industrials 

- Public powers 
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Tools package includes: 

Database  

Heat destruction simulations  

 Probabilistic simulations  

Growth / no growth boundary simulations 
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 Sym’Previus : growth interface 

 Sym’Previus : probabilistic module 

Sym’Previus : 

 2 applications  
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First application 

 

 

Sym’Previus : growth 

interface 
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Sym’Previus shows "growth bounderies" 

according to 2 factors 

 

L. monocytogenes 

T = 8°C 
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Sym’Previus : probabilistic 

module 
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Probabilistic software 

 Growth simulation of a bacteria in a food taking into account variabilities related to : 

 - strains 

 - food 

 - initial contaminations. 

  

The software can include challenge-tests data to take into account the food matrix 

(determination of the µopt parameter). 
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How to use the probabilistic software?  
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Use of probabilistic software 
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Use of probabilistic software 
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Use of probabilistic software 
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Use of probabilistic software 
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Use of probabilistic software 
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Use of probabilistic software 



43 

Use of probabilistic software 
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Result of one example  
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Conclusion related to probalistic approach 

Sym’Previus allows to estimate the shelf life taking into account   

• industrial microbiological counts  

• physical chemical variability measured.  
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