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Introduction
This technical note describes a simple and sensitive method to quantify PFAS 
in different foodstuffs using the Luna  Omega PS C18 column coupled to the 
SCIEX® 7500 system.  The method is in response to the new maximum 
residue levels (MRLs) outlined in the Commission Regulation (EU) 2022/2388 
of 7 December 20221.  The high sensitivity of the SCIEX 7500 system enabled 
the development of an LC-MS/MS method that requires only a 2 µL food 
extract injection volume, while still achieving good quantitative performance 
in the sub µg/kg range.  Application of this method to the analysis of pork 
liver, honey, and egg extracts, provided by Fera Science Ltd., resulted in 
excellent agreement with the previously measured reference levels.

PFAS compounds can enter the food chain either through environmental 
contamination or migration from food packaging.  Based on a risk assessment 
of PFAS contamination in food on human health, the European Food Safety 
Authority (EFSA) established a group tolerable weekly intake (TWI) of 4.4 
ng/kg body weight for the sum of PFOS, PFOA, PFNA, and PFHxS.  As a result, 
MRLs and total limits of the four PFAS were set to regulate their presence in 
certain foodstuffs of animal origin as a protective measure against dietary 
exposure1.  Due to the lack of data for many foods, the Commission also 
recommended continued PFAS monitoring in a broad range of foodstuffs to 
assess the need for further regulatory actions2.

PFAS measurements in foods require low limits of quantitation (LOQs), which 
necessitate robust analytical performance and increased instrument 
sensitivity. Here, the sensitivity of the SCIEX 7500 system was leveraged to 
allow small sample injection volumes to reduce matrix interferences and to 
allow the use of solvent-based calibration to simplify quantitation for a wide 
variety of different food matrices.

LC Conditions

Source: ESI

Polarity: Negative

Source Temperature: 350 °C

GS1: 50 psi

GS2: 80 psi

CUR: 40 psi

CAD: 40

ISV: 1500 V

MS Conditions 

Column: Luna Omega 3 µm PS C18

Dimensions: 100 x 3.0 mm

Part No.: 00D-4758-Y0

Delay Column: Gemini  5 µm C18

Delay Column Dimensions: 50 x 3.0 mm

Delay Column Part No.: 00B-4435-Y0

Mobile Phase: A: 2 mM Ammonium Acetate in Water
B: Acetonitrile / Methanol (2:1, v/v)

Gradient: Time (min)              %B
        0.000                 10
        0.300                 10
        1.500                 50
        8.000                 95
        12.00                 95
        12.50                 10
        15.00                 10

Flow Rate: 0.6 mL/min

Injection Volume: 2 µL

Temperature: 40 °C

LC System: Shimadzu® LC-40

Detection: MS/MS

Detector: SCIEX 7500

Sample Preparation
Sample preparation and spiking experiments were conducted by Fera 
Science Ltd. according to their in-house standard operating procedure (SOP).  
The SOP involved samples being extracted with basified methanol and 
diluted prior to cleanup on a WAX SPE cartridge.  All consumables and 
solvents were tested for PFAS contamination prior to use.
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Figure 1.  Extracted Ion Chromatograms (XIC) of the 4 Regulated PFAS Compounds (PFOS, PFOA, PFNA, and PFHxS) with Their Concentrations 
Measured in an Unspiked Pork Liver Extract.

Results and Discussion
Good chromatographic separation was achieved for all target PFAS 
(Figure 2), including the branched and linear isomers of PFHxS and 
PFOS (Figure 3).  Although the MRLs apply to the sum of linear and 
branched stereoisomers, chromatographic separation can help 
distinguish their individual contribution to any observed detection by 
using isomer-specific standards.

With PFAS quantitation being continuously challenged by the 
complexity of food matrices, it is paramount to develop robust and 
sensitive analytical methods that can achieve low LOQs and overcome 
matrix interferences. Because of the sensitivity of the SCIEX® 7500 
system, only 2 µL sample injection volumes were required to achieve 
the solvent-based LOQs shown in Figure 4 for the 4 regulated PFAS 
compounds (PFOS, PFOA, PFNA, PFHxS).  The minimal matrix effects 
afforded by the small injection load on the instrument allowed for the 
use of solvent-based calibration, which is ideal for quantifying PFAS in a 
wide variety of food matrices.  Table 1 summarizes the sub-ng/mL, 
solvent-based LOQ values that were achieved for all PFAS compounds 
in diluent.  LOQ determination was based on the lowest solvent-based 
concentration achieving S/N values >10 and ion ratio tolerance of ±30 
% between the quantifier and qualifier ions. While these LOQs 
demonstrate the high instrument sensitivity of the SCIEX 7500 system, 
further validation is necessary to determine LOQs in matrix spikes.

Good linear performance (r2 >0.995) was achieved for the solvent-based 
calibration curves for all target PFAS (Table 1).  Average accuracy and 
precision were assessed for 6 replicate injections of a 0.1 ng/mL solvent 
standard and found to be within acceptable validation requirements 
(accuracy ±20 % and peak area %CV <15 %).

A proficiency test (PT) for the determination of persistent halogenated 
organic pollutants, including PFAS, was organized by the European Union 
Reference Laboratory (EURL).  The objective was to assess analytical 
performance and interlaboratory comparability.

Pork liver extracts were spiked by Fera Science Ltd. and provided to SCIEX 
for analysis.  Figure 5 shows the XIC comparisons of solvent blanks, 
unspiked and spiked pork liver extracts for the 4 regulated PFAS.  Table 2 
compares the concentrations of various PFAS in the liver PT samples 
measured by the SCIEX 7500 system against the average concentrations 
previously determined by the EURL interlaboratory study.  The excellent 
agreement between the concentrations quantified by the external 
solvent-based calibration curve and the interlaboratory results 
demonstrates that ion suppression was minimal due to the small injection

volume used (2 µL).

Furthermore, the SCIEX 7500 system provided sufficient sensitivity to 
detect and quantify the presence of the 4 regulated PFAS in even the 
unspiked pork liver extract, as shown in Figures 1 and 5.

In addition to the PT samples, the 4 regulated PFAS were also detected in 
unspiked pork liver, egg, and honey extracts. Table 3 shows the EU MRLs 
for pork liver and egg compared against the concentrations of PFOS, 
PFOA, PFNA and PFHxS measured in the unspiked food extracts. The 
detected PFAS compounds in the unspiked food extracts were lower than 
the EU MRLs for all analyte/matrix combinations except for PFOS in pork 
liver. This highlights the excellent sensitivity of the SCIEX 7500 system,

which provided sufficiently low LOQs required by EU regulations2.

                 

                                  



Confidential - Company Proprietary

Page 3 of 8

Have questions or want more details on implementing this method? We would love to help!
Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists

TN-1360

Figure 2.  Chromatogram of the Target PFAS Compounds in a 2 ng/mL Standard Prepared in Solvent.

    

    
    

    

     

Figure 3.  XICs of PFOS and PFHxS in a 1 ng/mL Standard Prepared in Solvent.
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Figure 4.  XICs for PFOS, PFOA, PFNA, and PFHxS at their Respective LOQs in Solvent (100 % Methanol).

Table 1.  LOQ of Each Compound Analyzed in Diluent, with Peak-to-Peak S/N Added to Show that Each Peak is  Quantifiable with S/N Above 10x and % Accuracy 
at the LOQ of 89.4 % - 188 %.  % CV of Peak Area was Measured Across 6 Replicate Injections of a 0.1 ng/mL Standard in Diluent and Ranged from 1.3 to 15 %.

    

               

    

             

    

               

     

                                                                               

  
  
 
 
  
  
  
 
 

Compound Name 
LOQ

(ng/mL) 
Peak-to-Peak S/N 

LOQ Accuracy (%)
(n = 1)

Peak Area %CV at 0.1 ng/mL
(n = 6)

Linearity r2

(weighting = 1/x)

PFBA 0.2 46 103 4.2 0.9988

PFPeA 0.1 29 97.6 6.6 0.9993

PFHxA 0.02 21 101 2.1 0.9995

PFHpA 0.05 17 108 5.0 0.9994

PFOA 0.02 74 97.9 1.7 0.9997

PFNA 0.01 14 106 1.3 0.9998

PFDA 0.1 24 102 5.4 0.9997

PFUdA 0.1 14 95.9 6.4 0.9977

PFDoA 0.02 13 118 6.0 0.9994

PFTrDA 0.5 15 97.8 15 0.9961

PFTeDA 0.1 25 94.9 2.8 0.9996

PFBS 0.01 44 105 2.9 0.9998

PFPeS 0.01 23 97.8 2.5 0.9999

PFHxS 0.02 41 101 2.2 0.9999

PFHpS 0.02 51 97.1 2.1 0.9999

PFOS 0.01 14 103 5.1 0.9996

PFNS 0.05 65 98.6 1.6 0.9999

PFDS 0.02 26 101 2.7 0.9999

FBSA 0.005 17 98.6 2.4 0.9999

FHxSA 0.01 51 100 2.3 0.9998

FOSA 0.01 51 103 1.7 0.9999

N-MeFOSAA 0.05 18 91.3 9.5 0.9983

N-EtFOSAA 0.5 20 103 12 0.9973

4:2 FTS 0.1 25 95.5 4.8 0.9994

6:2 FTS 0.02 15 108 3.7 0.9998

8:2 FTS 0.1 25 105 5.1 0.9991

HFPO-DA (Gen-X) 0.01 83 97.4 3.4 0.9997

DONA 0.005 12 89.4 2.1 0.9996

9Cl-PF3ONS 0.05 71 98.9 2.9 0.9996

11Cl-PF3OUdS 0.05 65 96.7 1.4 0.9996
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Figure 5.  XICs of the 4 Regulated PFAS Compounds in Solvent Blanks, Unspiked, and Spiked Pork Liver Extracts.

    
                                       

    
                                      

    
                                      

     
                                       

Compound 
Calculated Concentration

(SCIEX, µg/kg)

Average Calculated
Concentration Reported

by EURL PT (µg/kg)

PFNA 1.42 1.46

PFDA 0.89 0.88

PFUnDA 0.61 0.57

PFDoDA 0.39 0.48

PFOA 0.61 0.85

PFOS 27.8 27.8

Table 2.  Comparison of PFAS Concentrations in a Spiked Pork Liver Extract Measured by SCIEX® and the EURL PT Results.
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Conclusion
Due to the high sensitivity of the SCIEX® 7500 system, only a small injection 
volume (2 µL) of a food matrix extract was required, which was beneficial in 
reducing matrix interference in complex matrices.  Lower matrix suppression 
enabled the use of a single solvent-based calibration, which greatly simplified 
quantitation of PFAS in a variety of different food matrices.  Excellent precision 
(peak area %CV of 1.26–14.83 %, n = 6), linearity (r2 >0.99) and ion ratio 
tolerance within 30 % were achieved for all target PFAS in the solvent standards 
using the Luna  Omega 3 µm PS C18 LC column.  The calculated concentrations 
of PFAS compounds in the spiked pork liver extracts were in excellent agreement 
with the EURL interlaboratory PT results.  The high sensitivity of the SCIEX 7500 
system revealed sub µg/kg detection of PFAS even in the blank food extracts, 
although the levels were mostly below their corresponding EU MRLs, except for 
PFOS in pork liver.  Although internal standards were not used in this work, their 
use is highly recommended to compensate for recovery losses and matrix 
effects that are often present in complex food matrices.

PFOS PFOA PFNA PFHxS

LOQ (µg/kg) 0.01 0.02 0.01 0.02

Pork Liver

EU MRL (µg/kg) 6 0.7 0.4 0.5

Pork liver blank (µg/kg) 0.38 0.06 0.09 <LOQ (based on 2 transitions)

Egg

EU MRL (µg/kg) 1.0 0.3 0.7 0.3

Egg blank (µg/kg) <LOQ 0.03 <LOQ <LOQ

Honey

EU MRL (µg/kg) N/A N/A N/A N/A

Honey blank (µg/kg) 0.04 0.04 <LOQ <LOQ

Table 3.  Comparison of the EU MRLs for PFOS, PFOA, PFNA, and PFHxS in Pork Liver and Egg with Concentrations Measured in the Blank 
Food Extracts. 
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Luna  Omega Ordering Information

3 μm MidBore  Columns (mm) SecurityGuard  Cartridges (mm)

Phases 50 x 3.0 100 x 3.0 150 x 3.0 4 x 2.0*/10pk

Polar C18 00B-4760-Y0 00D-4760-Y0 00F-4760-Y0 AJ0-7600

PS C18 00B-4758-Y0 00D-4758-Y0 00F-4758-Y0 AJ0-7605

C18 00B-4784-Y0 00D-4784-Y0 00F-4784-Y0 AJ0-7611

SUGAR –– –– 00F-4775-Y0 AJ0-4496

for ID: 2.0 – 3.0 mm

*SecurityGuard Analytical Cartridges require holder, Part No.: KJ0-4282 

5 μm Minibore and MidBore Columns (mm) SecurityGuard Cartridges (mm)

Phases 30 x 2.0 50 x 2.0 150 x 2.0 250 x 2.0 50 x 3.0 100 x 3.0 150 x 3.0 250 x 3.0 4 x 2.0* /10pk

C18 00A-4435-B0 00B-4435-B0 00F-4435-B0 00G-4435-B0 00B-4435-Y0 00D-4435-Y0 00F-4435-Y0 00G-4435-Y0 AJ0-7596

C6-Phenyl — 00B-4444-B0 00F-4444-B0 — — — — 00G-4444-Y0 AJ0-7914

NX-C18 00A-4454-B0 00B-4454-B0 00F-4454-B0 — 00B-4454-Y0 00D-4454-Y0 00F-4454-Y0 00G-4454-Y0 AJ0-8367

for ID: 2.0 – 3.0  mm

Gemini  Ordering Information

http://www.phenomenex.com/products/part/00B-4760-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00D-4760-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4760-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-7600?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4758-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00D-4758-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4758-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-7605?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4784-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00D-4784-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4784-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-7611?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4775-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-4496?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/KJ0-4282?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00A-4435-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4435-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4435-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00G-4435-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4435-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00D-4435-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4435-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00G-4435-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-7596?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4444-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4444-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00G-4444-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-7914?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00A-4454-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4454-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4454-B0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00B-4454-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00D-4454-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00F-4454-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/00G-4454-Y0?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
http://www.phenomenex.com/products/part/AJ0-8367?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent


Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away, our super helpful 
Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.

TN-1360

Have questions or want more details on implementing this method? We would love to help!

Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists

T
N

5
9
3

5
0

6
2

4
_

W

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/phx-terms-and-conditions-of-sale.

Trademarks

Luna, Gemini, Midbore, SecurityGuard, and BE-HAPPY are trademarks of Phenomenex.  SCIEX is a registered trademark of AB SCIEX Pte. Ltd.  Shimadzu is a 

registered trademark of Shimadzu Corporation.  

Disclaimer

Phenomenex is in no way affiliated with Shimadzu Corporation.

Gemini is patented by Phenomenex. U.S. Patent Nos. 7,563,367 and 8,658,038 and foreign counterparts.

SecurityGuard is patented by Phenomenex.  U.S. Patent No. 6,162,362.

CAUTION: this patent only applies to the analytical-sized guard cartridge holder, and does not apply to SemiPrep, PREP, or ULTRA holders, or to any cartridges.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2024 Phenomenex, Inc. All rights reserved.
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