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Overview

• Presence / absence testing

• Binomial distribution and ‘simple’ evaluation of a 

sampling scheme

• The importance of variability

• The ICSMF Sampling Plan Spreadsheet

• Using the Spreadsheet to evaluate sampling plan 

performance



Presence/Absence Testing

Used when acceptable levels of contamination are 

very low, and cannot be evaluated by colony plating 

methods

relies on enrichment of ‘large’ volumes/mass of 

sample



Presence/Absence Testing

There is no such thing as ‘zero’ contamination  -

only some level of confidence that the contamination is 

below a certain level.

What do we mean by ‘zero tolerance’?

e.g., n= 5, c= 0,  m=25g



Binomial Distribution

tells us how many samples we need to take (and test)  to 

be appropriately confident that the prevalence of a faulty 

unit is below the level we consider to be acceptable

for food microbiology testing, we often define 

acceptability as the absence of a specific pathogen in a 

specified amount of the food





Binomial Distribution

probability theory shows that the probability 

(P
accept

) of not detecting contamination in a batch, 

by testing ‘n’ samples, when p is the true 

proportion of contaminated samples is:

P
accept

= (1 - p)
n



Binomial Distribution

P
accept

= (1 - p)
n

• i.e., up to 45% of 25 g samples could be contaminated !!  

or, an ‘average’ concentration up to 1/56g!

•

0.05 = (1 - p)
5

p = 0.45

e.g., n= 5, c= 0,  m=25g,   p = ?



But   …

in practice, the evaluation of the performance of a 

microbiological sampling plan is harder than this 

simple calculation because

inhomogenous distribution (log-normal) of 

organisms among lots of food

simple binomial distribution isn’t accurate enough



ICMSF Sampling Plan Spreadsheet 

• an ®Excel spreadsheet tool

• can be used to design a sampling plan that detects 

batches/lots that exceed any specified level of 

contamination

• variables are:

• numbers of samples

• size of samples or sensitivity of detection for each 

• standard deviation of the variability in counts in the lot

• method sensitivity/specificity



http://www.icmsf.org/publications/software-downloads/





ICMSF Sampling Plan Spreadsheet 



ICMSF Sampling Plan Spreadsheet (help boxes) 



ICMSF Sampling Plan Spreadsheet 

• can also be used to evaluate the detection limits of 

an existing sampling plan



Using the ICMSF Sampling Plan Spreadsheet to 
Assess Sampling Plan Performance

• returning to our earlier example:

• n = 5, c = 0, m = 25 g



Using the ICMSF 
Sampling Plan 
Spreadsheet to 

Assess Sampling Plan 
Performance



Using the ICMSF 
Sampling Plan 
Spreadsheet to 

Assess Sampling Plan 
Performance

(effect of changed 
standard deviation)













Criteria for hygiene indicators in milk 
powder processing (3 class enumeration)



* mesophiles: 3 class counts:1641 cfu/g (8952 cfu/g arithmetic)



Can also consider method sensitivity and specificity  …



Can also consider method sensitivity and specificity  …



Conclusions

• understanding the probability of detecting an 

organism in a sample can be used to quantify the 

detection limits of sampling schemes

• the ICSMF Sampling Plan spreadsheet automates 

this process

• may need to make some assumptions about SD in 

the lot, and reliability of the method



Thank you for your attention …


