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This technical note demonstrates a validated method for the 
analysis of 57 per- and polyfluoroalkyl substances (PFAS) 
compounds in a diverse range of food matrices. Using the SCIEX 
7500 system and a simplified extrac�on method, the limit of 
quan�ta�on (LOQ) levels met the Commission Regula�on EU 
2022/2388 for the 4 regulated PFAS compounds, including: 
PFOS, PFOA, PFNA and PFHxS. Specifically, LOQs were as low as 
0.01 µg/kg for some PFAS in the food matrices (Table 1).1 The low 
LOQ levels were due to the sensi�vity of the SCIEX 7500 system 
and the extensive contamina�on reduc�on steps that were 
implemented to reduce the PFAS background signal. The 7 food 
matrices tested included, baby food puree (beef), milk-based 
infant formula (as sold), full cream milk powder, fish, whole egg, 
soluble coffee and fish oil. The method showed good precision at 
the LOQ level for the 4 regulated compounds. The %CV was 
<20% for most matrices and <25% for all matrices.  

For more informa�on refer to the publica�on on which this 
technical note is based.2 

 

Key features of PFAS analysis in multiple foods 
when using the SCIEX 7500 system 

• Broad PFAS coverage. A method was developed and validated 
for 57 PFAS compounds following the EURL POPs guidelines. 

• Diverse food matrices. Mul�ple food matrices were tested 
including baby food puree (beef), milk-based infant formula (as 
sold), full cream milk powder, fish, whole egg, soluble coffee 
and fish oil. 

• Parts-per-trillion (ppt, µg/kg) sensi�vity. LOQs in food matrices 
analysed were as low as 0.01 µg/kg  

  

Quan�ta�on of PFAS in food with parts per trillion levels of 
sensi�vity 

Table 1.  The EU recommended (Rec.) and achieved LOQ in-sample concentra�ons for the 4 regulated PFAS compounds. All 
units are in µg/kg. (For more details, please see Tables 2 to 5).  a: LOQ; b: indica�ve level. Indica�ve levels specify that further 
inves�ga�on needs to be performed however, this does not stop the products from being put on the market. 
 

Matrix 
PFOS PFOA PFNA PFHxS 

Rec. Achieved Rec. Achieved Rec. Achieved Rec. Achieved 
Eggs 0.3a 0.3 0.3a 0.3 0.3a 0.3 0.3a 0.3 
Fish 0.1a 0.1 0.1a 0.1 0.1a 0.1 0.1a 0.1 

Food for 
infants and 

young children 
0.05b 0.01 0.05b 0.01 0.05b 0.01 0.05b 0.01 
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Introduction 

PFAS compounds have now been established to be a major 
concern because of their inherent accumula�on poten�al. These 
compounds do not effec�vely breakdown in the environment, due 
to the extremely strong carbon-fluorine bond that is prevalent in 
these compounds. This concern has become apparent to food 
manufacturers and producers, resul�ng in regulators increasingly 
requiring tes�ng for these compounds. Therefore, this method 
was developed and validated for 57 PFAS compounds in 7 
different food matrices.  

The scope of analytes quan�fied includes compounds listed in 
both the Commission Recommenda�on EU 2022/1431 and, the 
U.S. Food and Drug Administra�on method for PFAS analysis in 
processed food. Several compounds were also included that were 
surveyed by service laboratories in Europe and men�oned in 
literature.3-4 The Commission Regula�on EU 2022/2388 was 
followed to ensure that enforced limits were met for the relevant 
PFAS compounds men�oned. 

The LOQs were established by spiking PFAS-free food items at 
levels which showed reliable iden�fica�on and quan�ta�on 
according to the EURL POPs guidance document criteria.5 
Applicability of the method was further verified in 27 commodity 
check matrices with different moisture content: 6 baby food 
purees and baby cereals (as sold), 2 milk-based products (whey 
protein and skimmed milk powder), 4 fish/meat matrices, 4 egg 
items (egg yolk powder, white egg powder, whole egg powder 
and processed liquid egg yolk), 2 roasted and ground coffee 
samples and finally 9 fish oil, vegetable oil and fat matrices. The 
quan�ta�on of linear PFOS (L-PFOS), PFOA, PFNA and, linear 
PFHxS (L-PFHxS) was carried out using the isotope dilu�on 
approach, to increase analy�cal rigour. All other compounds 
were quan�fied by isotope dilu�on apart from capstone A and B 
which were quan�fied by standard addi�on. 

 

 

 

 

 

Methods 

Sample prepara�on: Matrices were homogenized prior to the 
addi�on of a mixture of 33 internal standards (ISs). Mul�ple 
concentra�ons were used, depending on the compound (see 
Table S5 of Reference 5). Then, 5 mL of 80:20 (v/v), 
acetonitrile/water and a ceramic homogenizer were added to 
the sample. The sample was shaken at 1500 rpm for 3 min and 
then centrifuged for 10 min at 4000 g at room temperature. The 
resul�ng whole supernatant was transferred into a 50 mL 
polypropylene centrifuge tube. 

Five mL of water was added and mixed and the pH was then 
adjusted to 7 with 1 mL of 1M phosphate buffer. Solid phase 
extrac�on (SPE) was then performed using SPE Strata™ PFAS 
WAX/GCB cartridges (P/N.: CS0-9207). The eluate was 
centrifuged at 13000 g for 10 minutes, supernatant transferred 
to a clean vial for analysis. 

Note: Depending on the matrix, a concentra�on step was 
performed before the final centrifuga�on. The full sample 
prepara�on is detailed in reference 2. 

Chromatography: Separa�on was performed using an Exion LC 
AD system. A delay column (Waters XBridge BEH C18, 2.1 x 
50 mm, 3.5 µm) was used alongside the analy�cal column 
(Waters Acquity UPLC BEH C18 column (2.1 x 100 mm, 1.7 µm)), 
and guard column (Waters Acquity UPLC BEH C18 guard column, 
2.1 x 5 mm, 1.7 µm).  

Mobile phase A was 2mM ammonium acetate solu�on buffered 
with ammonium hydroxide (pH adjusted to 10.4). Mobile phase 
B was 5mM 1-methylpiperidine in 50:50 (v/v) methanol/ 
acetonitrile. The gradient started with 1% mobile phase B and 
was held for 3.4 min. At 3.5 min the B% increased to 55%, then 
to 90% at 9 min, followed by an increase to 100% at 9.5 min, 
which was held un�l 11.5 min. Finally, at 11.6 min the B% was 
decreased to 1% and held for 3.4 min for a total run �me of 15 
minutes. The column temperature was set at 50°C and the flow 
rate was 0.4 mL/min.  

Mass spectrometry: The SCIEX 7500 system was used for the 
analysis.6 The system was operated in nega�ve electrospray 
ioniza�on mode, with scheduled MRM acquisi�on performed. 
See reference 2 for full mass spectrometry details.  

Data processing: All data were processed using SCIEX OS 
so�ware, version 3.1. 
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Method performance compared to Commission 
Regulation EU 2022/2388 and Recommendation 
2022/1431 

In August 2022, the European Union (EU) released the 
Commission Recommenda�on EU 2022/1431, which suggested 
LOQs for PFOS, PFOA, PFNA and, PFHxS in several food matrices, 
including fruits and vegetables, fish and meat, eggs, fish oil and 
food for infants and young children. The lowest LOQs 
recommended for fruits, vegetables and, foods for infants and 
young children ranged from 0.001 µg/kg to 0.004 µg/kg 
depending on the compound. In the EURL POPs guidance, the 
scope of analytes without required LOQs included 32 addi�onal 
compounds. In December 2022, the Commission Regula�on EU 
2022/2388 established maximum levels (MLs) for PFOS, PFOA, 
PFNA and, PFHxS, in eggs, fish and meat foodstuffs. The lowest 
MLs for PFOA and PFHxS were set at 0.3 µg/kg in eggs and for 
PFOA, PFNA and PFHxS were set at 0.2 µg/kg in fish and meat 
(beef, pork, poultry and sheep) intended to produce food for 
infants and young children. The ML applies to the sum of linear 
and branched isomers, whether they are chromatographically 
separated or not. Tables 2-5 below present the LOQs achieved 
for the 4 regulated compounds, compared with the enforced and 
and recommended limits. These results show that for the 4 
regulated compounds, the enforced limits were easily met with 
the established method. The LOQs recommended by the EU 
were achieved for eggs and fish. The limit recommended for 
infant food, however, was not achieved, as the lowest level 
achieved was 0.010 µg/kg. 

 

 

 

 

 

 

 

 

Table 2. The enforced EU limit, recommended LOQ and 
achieved LOQ in sample for PFOS. All units are in µg/kg.   
 

 PFOS 

 Enforced 
limit 

Recommended 
LOQ 

Achieved 
LOQ 

Eggs 1.0 0.3 0.3 
Fish 2.0 0.1 0.1 

Food for 
infants and 

young children 
N/A 0.002 0.01 

Table 3.  The enforced EU limit, recommended LOQ and 
achieved LOQ in sample for PFOA. All units are in µg/kg.   
 

 PFOA 

 Enforced 
limit 

Recommended 
LOQ 

Achieved 
LOQ 

Eggs 0.3 0.3 0.3 
Fish 0.2 0.1 0.1 

Food for 
infants and 

young children 
N/A 0.001 0.01 

Table 4. The enforced EU limit, recommended LOQ and 
achieved LOQ in sample for PFNA. All units are in µg/kg. 
 

 PFNA 

 Enforced 
limit 

Recommended 
LOQ 

Achieved 
LOQ 

Eggs 0.7 0.3 0.3 
Fish 0.5 0.1 0.1 

Food for 
infants and 

young children 
N/A 0.001 0.01 

Table 5.  The enforced EU limit, recommended LOQ and 
achieved LOQ in sample for PFHxS. All units are in µg/kg.   
 

 PFHxS  

 Enforced 
limit 

Recommended 
LOQ 

Achieved 
LOQ 

Eggs 0.3 0.3 0.3 
Fish 0.2 0.1 0.1 

Food for 
infants and 

young children 
N/A 0.004 0.01 
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For each compound, the precision was measured to ensure that 
the method was repeatable for the 4 regulated compounds in all 
matrices analyzed. Figure 1 shows whether a %CV ≤20% or <25% 
was achieved for the LOQ (see Tables 1-5 for the LOQ values). 
These two specific criteria were based on the EURL POPs 
guideline that states that a %CV of ≤20% can be used for 
compliance tes�ng whereas a %CV ≤25% is suitable for 
monitoring purposes only.  

In addi�on to the 4 regulated compounds, all other analytes 
were assessed based on criteria defined in the EURL POPs 
guideline.5 Figure 2 shows the method performance of each 
compound in matrix at the LOQ and 5x LOQ based on the criteria 
established in the EURL POPs guideline. 

 

Figure 2. Method performance for the 53 compounds (PFOS, PFOA, PFNA and PFHxS covered in Figure 1) analyzed at both the LOQ and at 5x LOQ. For many of the 
compounds analyzed, the criteria defined in the EURL POPs guidelines were achieved. It is of note however, that some compounds fell outside of the criteria. The yellow 
pollack fish was a more challenging matrix to analyze and had the most compounds that did not meet the criteria. In addi�on, PFBA, PFPeA, HPFHpA, PF4OPeA, N-
MeFOSE-M and N-EtFOSE-M used only one transi�on and capstone A and B were only included in full cream powder, baby food and milk-based infant formula.2  

 

Figure 1. The %CV at the LOQ for the 4 regulated compounds (PFOS, PFOA, PFNA 
and PFHxS) in all matrices. Apart from full cream milk powder and yellow pollack 
fish all the precision data provided a %CV value <20%. All precision data had a 
%CV <25% indica�ng that values >20% were within 20–25% and within an 
acceptable range for monitoring purposes.2 
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Reducing background PFAS contamination 

It has been well documented that it can be challenging to 
achieve a clean blank injec�on when analyzing PFAS compounds. 
These challenges arise because these compounds are inherent in 
the environment and there are therefore many poten�al sources 
of contamina�on. Table 6 highlights the changes made to reduce 
background contamina�on. Simple changes in lab equipment 
and clothing can help to limit PFAS contamina�on.  

 

 

 

 

 

 

 

Conclusions 

• A method was validated for 57 relevant PFAS compounds in 
mul�ple food matrices, using 33 isotopically labelled standards 
to ensure accurate quan�ta�on 

• Quan�ta�on was achieved in food matrices at ng/kg levels of 
sensi�vity as required by EURL POP guidelines 

• Contamina�on mi�ga�on steps were used to reduce the 
background PFAS observed. 

• The Commission Regula�on EU 2022/2388 limits were met for 
the 4 regulated PFAS compounds. The EURL POPs criteria were 
achieved for most of the compounds in all matrices analyzed 

• The Commission Recommenda�on EU 2022/1431 indica�ve 
limits were met for the four regulated PFAS compounds in 
baby food 

 

 

Avoid use Recommended prac�ce 
Sampling equipment and containers 

 
Teflon-containing or Teflon-coated field equipment 

LDPE botles and materials 
Glass containers 

Detergents and decontamina�on solu�ons  
(for example, Decon 90) 

 

HDPE, PET, PP or PE botles 
Rinse spatulas with UPLC-MS quality water and methanol 

before use 

Supplies 
 

Markers and waterproof pens 
Waterproof notebooks and 3M Post-it notes 

Blue ice packs or chemical packs 
Aluminium foil 

 

Non-waterproof pens 
Standard paper 

For transport, refrigerate samples before transport 
HDPE shee�ng 

Personal equipment/clothing/care products 
 

Waterproof gloves 
Clothing with stain-resistant, rain resistant or waterproof 

coa�ngs (for example GORE-TEX) 
Cosme�cs containing PFAS 

No food or drink should be brought on site 
 

Powderless nitrile gloves – change a�er each individual 
sampling 

Clothing without fluoropolymers 
If necessary, use 100% natural ingredient products 

 

Table 6. Recommended prac�ces to reduce PFAS contamina�on in the lab. Following the guidelines outlined in this table can help to reduce inherent 
contamina�on when analyzing PFAS compounds.7 



 

 

The SCIEX clinical diagnos�c por�olio is For In Vitro Diagnos�c Use. Rx Only. Product(s) not available in all countries. For informa�on on availability, please contact your 
local sales representa�ve or refer to htps://sciex.com/diagnos�cs. All other products are For Research Use Only. Not for use in Diagnos�c Procedures. 
 
Trademarks and/or registered trademarks men�oned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respec�ve owners in the United 
States and/or certain other countries (see www.sciex.com/trademarks). 
 
Strata is a trademark of Phenomenex 
 
© 2024 DH Tech. Dev. Pte. Ltd.   MKT-30068-A 
 

 

Headquarters 
500 Old Connec�cut Path | Framingham, MA 01701 
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Phone 508-383-7700 
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