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Microbial modelling fundamentals   
J. Baranyi, Institute of Food Research, Norwich, NR4 7UA, UK

This presentation will be based on a talk by which the author contributed to the Euroconference on Veterinary Public Health and Food Safety Assurance.


See enclosed document: “Modelling”

Presentation and demonstration of ComBase
J. Baranyi and co-workers, Institute of Food Research
Introduction: Browsing ComBase. What can be the data used for?

Predictive software packages
Stages of development, from raw data to predictive software
- Level 1:   Raw data. Microbiological data in various formats. Sources include laboratory notebooks and publications.

- Level 2:   Computerized data.  A systematically structured relational database (as ComBase, see http://wyndmoor.arserrc.gov/combase/ ). Its creation requires an understanding the data, expert judgment and computational skills.

- Level 3:   Browser.  A computer program to navigate within the database. (For ComBase, both Internet and Desktop version of the browser exists.)

- Level 4:   "Rough" predictions by predictive software. 

Interpolated values given by mathematical equations.

UK:  Growth Predictor (http://www.ifr.ac.uk/Safety/GrowthPredictor/ )
US:  Pathogen Modeling Program (http://www.arserrc.gov/mfs/pathogen.htm ) 
DK: Seafood Spoilage Predictor: (http://www.dfu.min.dk/micro/ssp/ )

Level 5:  Advanced features 

Dynamic conditions, growth/no growth boundary, probability of growth/survival, Bayesian Belief Networks, Knowledge-based integrated expert systems, etc.
AU: Food Spoilage Predictor (http://www.hdl.com.au/html/body_fsp.htm )

 
ComBase-PMP (prototype is to be demonstrated on this workshop)

Developing predictive models
- Database fundamentals

- Fitting observed data by linear and non-linear regression (example software packages, DMFit, MicroFit; see http://www.ifr.ac.uk/Safety/DMFit and http://www.ifr.ac.uk/Microfit/   ). 

i/ fitting primary models:  Bacterial concentration vs. time (growth and survival curves) 

ii/ fitting secondary models: Growth parameters vs. environmental variables

- Simple predictive spreadsheets
Validating predictive models
Goodness of fit, model analysis

- Classification and sources of model errors.
- Accuracy (discrepancy) and bias of models.
- Inter- and extrapolation; model-region

Demonstrations with specific examples from ComBase.
