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Introduction
 Main aim of PERFOOD and WP3 (NILU)

WP3:

• Deliver standardized methods for the selection, sampling and handling of 

 food items 

• Deliver levels of PFCs in European food as well as the identification of major 

 sources of PFC exposure via food. 

PERFOOD:

• Qualify and quantify PFAS in our diet

• Understand how PFAS are tranferred from the environment into dietary items

• Quantify possible contribution of food/beverage contact materials and food/water 

 processing to the overall PFAS levels in  our diet

• Evaluate possible routes of human exposure to PFAS via diet



Objectives
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1. Identification of EU relevant food baskets, covering 
 common European nutrition habits as well as typical regional 

 food items

2. Analyse the concentrations of PFAS in different food items, 
 normally consumed by the European population

3. Identify the impact of food preparation

4. Input on prioritized pathways of PFAS exposure

5. Study geographical differences of PFAS levels

6. Assessment of PFAS in food produced near point sources.



Sampling locations
represent WHO Food 

 Consumption 
 Clusters in Europe 



Sampling details
• Pooled samples of randomly selected individual items, eadible 

 parts only

• Two sampling campaigns

• First campaign on raw, untreated food items according to 
 EFSA’s food categories (spring 2010)

 Results presented here



Standardisation of sampling

• Uniform sampling and sample treatment:
• COMMISSION RECOMMENDATION 2010/161/EU of 17 March 2010 

• Annex I to Commission Regulation (EC) No 1883/2006 of 19 December 2006

• Grouping of food items according to EFSA  guarantee
 

later use of results

• Documentation at each step of sample treatment assured



01. Cereals (6 types)

02. Sweets

03. Vegetables and pulses

04. Potatoes etc.

05. Fruit

06. Meat etc.

07. Fish, seafood etc

08. Eggs

09. Milk and dairy products

10. Fats

11. Miscellaneous

12. Water and non-alc. bev.

13. Coffee, tea (dry)

14. Alcoholic beverages

8 sub groups: 
Leafy veg., Stem veg., Root  

 veg., Tomatoes, Brassica 
 veg., Other veg., Pulses 

 and legumes,
 

Potatoes 

 20 species



03. Vegetables and pulses EAST EU WEST EU NORTH 
EU

SOUTH 
EU

CR BE NW IT

Leafy vegetables
lettuce and other salads x X x X
spinaches x X
chicory x X
Stem vegetables
asparagus X x x X
celery X X
fennel X X
Root  vegetables
onion X X
carrots x X X x
Tomatoes X X X X
Brassica vegetables
cauliflower X X x x
cabbage x x X X
broccoli X X
Other vegetables
courgettes X x
cucumbers x x x x
cultivated mushrooms X X
aubergine X X
peppers X x x X
Pulses and legumes
peas x X X x
beans X x x X





Harmonised method   requirements:
• Minimum required performance limit:  5 ng/kg on the basis of 

 consumption data (required LOD)

• Preparation of internal reference materials for vegetables

• Document  : “Validation protocol for methods used in WP3”

• Guideline for quantification of linear and branched PFOS 



Sample homogenisationSample homogenisation

MTBE addition, shaking for 
1 min, sonication for 10 min, then 

centrifugation and evaporation 

MTBE addition, shaking for 
1 min, sonication for 10 min, then 

centrifugation and evaporation

Aliquot of supernatant treated with 
Florisil 

Aliquot of supernatant treated with 
Florisil

Evaporation+ EnviCarb Evaporation+ EnviCarb 

LC-MS/MSLC-MS/MS

NaOH in water  additionNaOH in water  addition

Extraction procedure for vegetablesITM

+
Duplicate analysis

of each sample
Duplicate analysis

of each sample

Extraction batch (10 samples) of particular 
commodity: 


 

Spike at level 25 ng/kg sample


 

Procedural blank


 

Triplicate measurements

Extraction batch (10 samples) of particular 
commodity:
 Spike at level 25 ng/kg sample
 Procedural blank
 Triplicate measurements

Quality control:

=
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Target analytes

11 perfluorocarboxylic acids 
 (PFCAs)

 

11 perfluorocarboxylic acids 
 (PFCAs)

4 perfluorosulfonic acids 
 (PFSAs)

 

4 perfluorosulfonic acids 
 (PFSAs)

Labelled standards provided by Wellington



Results in ng/kg
2101 1191

 16% of the samples with sumPFAS > 200 ng/kg 
Majority of samples close to or < LOQ



SumPFAS in vegetables (ng/kg)

904 456

2047

1191

849



Results –  Vegetable sub‐groups

Brassica

Leafy veg.
Other veg

Pulses & 

 legumes
Roots

Stem veg.

Po
ta
to
es



SumPFAS in fruits (ng/kg)  see poster

1370 1975



Comparison vegetables and fruits (ng/kg)

sumPFAS in fish: 500 ng/kg; seafood: 1500 ng/kg



What does that mean?



Food habits change over time 
increased processing

Potato product consumption (kg/person/year) in 
 Norway

Cooked potatoes Chips          
Mashed potatoes

From: Norgemat



Mineral water production in Norway (L/person/year)

From: NorgematTotal sugar sweete
 ner

Non‐sweet
MILK



Outlook

‐
 

Follow up elevated samples

‐
 

Investigate ready‐to‐cook/eat products with 
 vegetable as main content (f.ex. spinach, 

 potatoes, strawberryjam)

‐
 

Sample vegetables from hot spots for worst‐
 case risk assessment

‐
 

Give input into other WPs dealing with plant 
 uptake and animal uptake



Summary
‐

 
Harmonised sampling and sample treatment

‐
 

PFAS amounts in vegetables from Europe are 
 low

‐
 

Indications for geographical differences

‐
 

Detection of mostly short chained PFCAs

‐
 

Little PFOS/PFOA (close to hot spots?) 

‐
 

High standards of QA/QC are neccessary to be 
 able to analyse a broad range of PFAS at trace 
 levels
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