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What is risk analysis?
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General steps in the risk assessment

• Hazard Identification 

– What microbe, food(s) and people are involved?

• Exposure Analysis 

– What is the chance of exposure?

– How many cells? 

• Dose-Response Analysis 

– What is the human health effect of the exposure? 

• Risk Characterization 

– Complete picture of the assessed risk
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Peanut product risk assessment
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What use is sampling?

• Zero of 5 positive • Zero of 50 positive
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Non-linear thermal process
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Thermal process, Mattick et al, Kinetics

• Model system: Tryptic
soy broth with added 
glucose, fructose and 
sucrose

• Temp conversions
– 55 C = 131 F

– 70 C = 158 F

– 80 C = 176 F

• Note “flip” between 55 
and 70

• Mattick, et al. AEM, 
2001
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Mattick et al, strain to strain variability



Mattick et al – model validation 
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Math of log reductions

• Are you microbiologically numerate?

• Assume 

– There are 100 containers of food

– Each container has exactly 10 pathogens

– Each container is given a 1 log reduction

– How many pathogens expected per container?

• Assume

– Same situation, except that now each container is given 
a 2 log reduction

– How many pathogens expected per container?

– Hint: The answer is not zero!
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Math of log reductions

• 10 pathogens = 1 log CFU

• 1 pathogen = 0 log CFU

• ? Pathogen = -1 log CFU

• 1/10 of a pathogen?

• 1 in 10 containers have 1 
cell
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Dose response

• There is no such 
concept as the 
“infectious dose”

• One cell can make you 
sick

• 1 cell = 0.02% prob of 
illness, 1/392 people

• DR model
– FAO/WHO 2002. Risk 
assessments of Salmonella 
in eggs and broiler 
chickens.

12 of 16IAFP Rapid Response - Peanuts



Scenario assumptions

• The peanut butter is contaminated at 1.5 cells/g

• One serving contains 3.6 grams of peanut butter

• One hundred and fifty tests of peanut butter, all 
negative

• One and a half million servings

• Log reduction assumed to vary uniformly from 0.86 to 
1.49 Log CFU

• Dose response model from FAO/WHO RA for 
Salmonella in eggs and broiler chickens

• Simulated 1.5 million servings, 30 times
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Results: assuming no log reduction
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Results: assuming ~0.9-1.5 log reduction 

15 of 16IAFP Rapid Response - Peanuts



Summary

• There is no such thing as zero risk

• Negative test results can be used to help estimate 
risks

• Data on prevalence and concentration would be very 
helpful

• Non-linear activation models are helpful

• Even a slight log reduction can have a positive effect, 
especially where doses are low

• A large number of servings, contaminated 
sporadically, at a very low level can produce an 
outbreak
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