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Welcome to the Predictive Microbiology Information Portal

The USDA Food Safety & Inspection Service (FSIS) and the USDA Agricultural Research Service (ARS) have joined
together to produce the Predictive Microbiology Information Portal (PMIP). This portal is geared to assist food
companies (large and small) in the use of predictive models, the appropriate application of models, and proper model
interpretation. CQur vision is that the PMIP will be the highway to the most comprehensive websites that brings
together large and small food companies in contact with the information needed to aid in the production of the
safest foods.

The PMIP links users to numerous and diverse resources associated with models (PMP), databases (ComBase) ,
regulatory requirements, and food safety principles.

We hope you find the PMIP to be a useful resource!

To start, you can click on the icon below or the navigational links to the left.

FSIS.USDA.gov | ARS.USDA gov
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Microbiology Introduction

PMIP Tutorial

Resource Locator Anticipating the behavior of microbial pathogens in food is an important goal of food safety managers. In this regard. the
pathogen Modeling scientific field of predictive microbiology offers important tools to food safety mangers to estimate the consequences of
Program food handling and processing operations on growth, swrvival and inactivation of foodborne pathogens.

ComBase

Successful development and implementation of predictive models involves a series of steps that include experimental design,
model development, model validation and production of an effective interface between the model and end-user. The net
result is a tool that can be used in HACCP plans to define critical control points and critical imits, as well as to determine
safe corrective actions when processing deviations occur.

Phases of Bacterial Growth

The level of bacteria in food is controlled by various factors, including the initial contamination level, the level of nutrients,
temperatwre, pH, water activity, additives. and the presence of other microorganisms. Bacteria can increase in mumbers
(grow), decrease in numbers (inactivate or die) or remain at the same level (survive). Predictive models can be developed
for each of these tvpes of bacterial behavior.

A survey of the lterature reveals that many models have been developed for microbial growth compared to inactivation or
survival Also, there are many more models for bacteria in defined microbiological media. such as broth_ than for real food.
In the majority of cases, microbial growth can be segmented into three different phases: lag phase, growth phase and
stationary phase.

Lag Phase (Lag Phase Duratiomn)

Lag Phase can be defined as the amount of time required for a cell to adjust to a new environment prior to replication
(growth). Lag Phase is the most unpredictable part of a growth curve compared to Growth and Stationary phases. This is
becanse Lag Phase will be different depending on the previous Ahistory(@ of the microorganism. For example, the Lag
Ph;ase Dm’atmn (IPD) bean:tena gru:}wn at 37EC (QSEF) in culture med.ta and then transferred to raw grcund beef at
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Tutorial

Predictive Microbiology Information Portal (PMIP) contains three major sections which provide an access to predictive
models for foodborne pathogens, relevant regulatory policies and guidelines, and microbial data related to
pathogenic and spoilage microorganisms in a wide variety of food products. The predictive models are mainly from
the Pathogen Modeling Program (PMP) of ERRC-ARS-USDA, and currently 15 models are in the portal. The main
sources of rules/regulations are links to USDA-FSIS and FDA websites. The microbial growth data are from Combase,
which contains about 40,000 data points. It is a relational database that is jointly developed and maintained by the
Food Research Institute of UK, ARS-USDA, and the Center of Excellence for Food Safety, Australia. The portal
provides a searchable function that the users can use to obtain specific information that is of interest to them. The
tutorial provides brief instructions and examples on how to navigate the portal and retrieve necessary information.

To Learn about Predictive Microbiology
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Introduction

To Locate Resources

Go PMIP home page.
Select "Resource Locator.”
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+ Getting Started The US Department of Agriculture-Agricultural Research Service (USDA-ARS) Pathogen Modeling Program (PMP) is
. Overview of Predictive produced at the USDA-ARS Eastern F‘.eginnalﬂesearnh Center (ERF‘.C} in.Wyndmnnr, Pennsylvanlia. The PMP HE
Microbiology package of models that can be used to predict the growth and inactivation of foodbome bacteria, primarily

pathogens, under various environmental conditions. These predictions are specific to certain bactenal strains and

© PMIP Tutorial spedific environments (e.g., culture media, food, etc.) that were used to generate the models. The accuracy of these

predictions cannot be guaranteed for other bactenial strains and/or environments, without proper validation studies.

Since the early 1990s, the PMP has been distributed in various forms, ranging from spreadsheets to stand-alone

L software, and most recently online, We recommend that you bookmark this webpage and revisit it on a periodic

Program basis since we are continuously adding new models and other enhancements.

PMP Tutorial

» ComBase Access Online Version

 Resource Locator

Download Windows Version

FSIS.USDA.gov | ARS.USDA.gov







