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Why different types: it is not black and white

indicators / hygiene indicators

toxigenic organisms / infective organisms

target group: general population, infants, medicinal food

potential after sampling point (inactivation, stable, growth)



50 shades of red

Total Plate Count

Mesophiles

Enterobacteriaceae

Bacillus cereus

Campylobacter in raw poultry

Salmonella in raw poultry

Salmonella in RTE food

Salmonella in PIF

(Hygiene) Indicators

Inactivation after 
sampling point

Target group: infants

RTE= Ready to Eat     PIF = Powdered Infant Formula



Types of sampling plans

Qualitative
2-class

Food Safety Criteria

Quantitative
3-class

Process Hygiene Criteria 



Types of sampling plans

Qualitative: +/-:  0/25g
Quantitative: ≤ 100 cfu/g or >100 cfu/g

cfu = colony forming units

Qualitative
2-class

Food Safety Criteria

Quantitative
3-class

Process Hygiene Criteria 



Types of sampling plans

2-class:  +/- or  x≤100 cfu/g ; x>100 cfu/g 
3-class:  x<500 /g;  500<x≤5000;  x>5000/g

Qualitative: +/-:  0/25g
Quantitative: ≤ 100 cfu/g or >100 cfu/g

Qualitative
2-class

Food Safety Criteria

Quantitative
3-class

Process Hygiene Criteria 



Food Safety Criterion
Process Hygiene Criterion

Types of sampling plans

Qual/Quant Qual Quant Quant Qual/Quant

Class 2 2 3 3

Example Salmonella 
in PIF 

Listeria in no 
growth RTE

Mesophiles
in PIF

3-class 
mixed





Types of sampling plans

Qual/Quant Qual Quant Quant Qual/Quant

Class 2 2 3 3

Example Salmonella 
in PIF 

Listeria in no 
growth RTE

Mesophiles
in PIF

3-class 
mixed



CODEX Code of hygienic practice for powdered formulae for infants and young children CAC/RCP 
66-2008

Food category: powdered infant formulae (PIF)

Microorganism Sampling plan Sample weight 
(g)

Analytical 
method

n c

Salmonella 60 0 25 ISO 6579

Qualitative, 2-class, c=0

Sampling plan: Food Safety Criterion



Food category: powdered infant formulae (PIF)

Micro-organism Sampling 
plan

m M Analytical 
method

n c

Enterobacteriaceae 10 2 0/10 g - ISO 21528-
1/21528-2

CODEX Code of hygienic practice for powdered formulae for infants and young children CAC/RCP 
66-2008

Qualitative, 2-class, c≠0

Sampling plan: Process Hygiene Criterion



Micro-organism Sampling 
plan

m M Analytical 
method

n c

Listeria 
monocytogenes

5 0 100 
cfu/g

- ISO 11290-2

Quantitative, 2-class, c=0

Ready-to-eat foods from the end of manufacture or port of 
entry (for imported products), to the point of sale 

Sampling plan: Food Safety Criterion



Micro-organism Sampling 
plan

m M Analytical 
method

n c

Campylobacter 
spp.

50 15* 1000 
cfu/g

- ISO 10272-2

* c-value increased stringency: 2018: c=20; 2020: c=15; 2025: c=10
EC regulation 2073/2005

Campylobacter on broilers

Sampling plan: Process Hygiene Criterion

Quantitative, 2-class, c ≠ 0



Food category: powdered infant formulae (PIF)

Micro-organism Sampling 
plan

m M Analytical 
method

n c

Mesophiles 5 2 500/g 5000/g ISO 4833

CODEX Code of hygienic practice for powdered formulae for infants and young 
children CAC/RCP 66-2008

Quantitative, 3-class, c ≠ 0

Sampling plan: Process Hygiene Criterion



Micro-organism Sampling 
plan

m M Analytical 
method

n c

Listeria 
monocytogenes

5 1 0/25 g 100 
cfu/g

ISO 11290-1

ISO 11290-2

Potential criterion for Listeria monocytogenes in RTE food*

Sampling plan: Food Safety Criterion

*Alternative approaches to the risk management of Listeria 
monocytogenes in low risk foods. Farber et al. Food Control 2021



• Information for producers / governments

• Safety / Hygiene / Spoilage

• Focus at different places (ingredients, 
environment, end product)

• Different types (2/3-class; qual/quant)

• Combination especially within a FSM systems 
gives confidence

Conclusions
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