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Abstract

>

Per- and polyfluoroalkyl substances (PFASs) are widely used in
various industries due to their high stability and hydrophobic
and oleophobic properties.

The European Union has set the maximum levels for individual
and sum of 4 PFAS in food stuffs in 2023, which for individual
PFAS range from 0.2 to 50 pg/kg, and for sum of 4 PFASs range
from 1.3 and 50 pg/kg.

This study established a method for the determination of 19
PFASs in fish, meat, eggs, milk and edible offal using QUEChERS
pretreatment and an EMR lipid solid-phase extraction cartridge,
and a delay column to eliminate background interference from
the analytical system by a liquid chromatograph-tandem mass
spectrometer (LC-MS/MS).

The results showed the recoveries ranged from 60.3 to 110.8%
and the coefficients of variation ranged from 1.0 to 26.2%. The
limits of quantification (LOQs) were 0.02-0.25 pg/kg for 19
PFASs in fish, meat, eggs, milk and edible offal.

Materials and Methods

» Sample preparation

Add 25 g of food sample and 100 pL of internal Tt Condition
standard into a 50-mL PP centrifuge tube

T LCsystem ACQUITY UPLC I-Class with Sample manager {FL)
Add 5 mL of water, mﬁ')';:'n‘i’: :zﬁ;m"”'e and 150 pLof = oy Atlantis Premier BEM C18 AX (100 x 2.1 mm, 1.7 um}

) Delay column  Atlantis Premier BEH C18 AX (50 x 2.1 mm, 5 jim)

Add QUEChERS salt packet (containing 6 g of MgSO, Column 0'C
and 1.5g NaCl) Sempartien
Flow rate 0.3 mL/ min

» LC-MS/MS condition

Shake at 1000 rpm or manually for 1 min Injection volume 20 L

Centrifuge at 5000 xg for 5 min and collect the Moblephase 22 mM ammonium acetate in H,0

supernatant
Time min) A ai%
032 959 191
* 133 9375 1925
Shake at 1000 rpm or manually for 1 min P 8 RN
Centrifuge at 5000 xg for 5 min Gradient 8315 50315 50388
L i 15316 1530 853100
18320 030 1003 100
2001 0100 10030
Add 2 mL of supernatant into o the sbove ENIR ipid tube alyay 003w Lxctd
and collect the effluent B5F2 100 99 031

S instrument  Xevo TQ-XS

fonization mode  ESI negative

N, dry at 40°C Capillary voltage 0.5 kv
Dissolve with 1 mL of 50% MeOH Desolvation  4o0c
containing 1% acetic acid )
- - 3 Pesolvation 835 1260 Lfhr
Filter with a 0.2 um RC (regenerated cellulose) filter ot o=l 250 nr
LC-MS/MS e e

B ¢ 0.1% (v/v) ammanium hydroxide in methanol

» MRM parameters of 19 PFASs by LC-MS/MS.
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» MRM chromatograms for 19 PFAS standards and their isotope internal
standards.
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» Recovery (n=3) for 7 PFAS standards spiked into different food matrices and
purified using Captiva EMR Lipid and Supelclean ENVI-WAX. food matrices: (a)
fish; (b) egg; (c) pork.

(a) (b)
100 100
90 90
80
:g 70
w .
50 50
40 | a0 I |
8 4
20 20
b | b I
- & & @ A -3
‘,eP ST & & SIS
\‘* & ¢ =€
& b <
lipid WAX

wax

P o & &
94-5’:,6’:’&” *DL’ -ﬁ‘f‘ €
b - &

' Captiva EMR lipid

Supelclean ENVI WAX

Development of an Analytical Method for Per- and Polyfluoroalkyl Substances in Foods
Yu Wu, Chia-Hsin Liu, Min-Chih Yuan, Guan-Jhih Peng, Ying-Ru Shen, Shu-Han Chang, Ya-Min Kao, Mei-Chih Lin, and Su-Hsiang Tseng
Division of Research and Analysis, Food and Drug Administration, Ministry of Health and Welfare, ROC (Taiwan)

» Recovery (n=3) for 19 PFAS standards after filtration through four different membrane materials.
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» Matrix effects of: (a) 19 PFASs in different matrices; (b) 19 PFASs in dlfferent matrices with 13
isotope-labeled internal standards.
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» Method validation: leferent samples spiked with 19 PFASs at 0.02-0.25 ug/kg respectlvely were
used to validate.

Matrix
W Edible offal
™ Ege
W Fish

Meat
o Milk

PFAS compound 2times the Ilmk of quantitation(interday)
PFHXA
PFHpA
PFOA
PENA

the limit of quantitation
> -

2 times the limit of quantitation
o0 y

9CI-PF30NS
11CI-PF30UdS

100 o

50

V(%) Recovery(%)

V(%)

Recovery(%)

LOQs for 19 PFASs were 0.05 pg/kg in edible offal (except N-MeFOSA-M and 9CI-PF30ONS were 0.25 pg/kg and 0.1 pg/kg, respectively),
0.05 pg/kg in eggs, 0.02 pg/kg in fish, 0.02 pug/kg in pork, and 0.02 pg/kg in milk (except PFPeS was 0.05 pg/kg).

V(%) Recovery(%)

Conclusion > In this study, the method developed is sensitive, stable, suitable for various
- kinds of food matrices with good accuracy and precision.
» This method could be applied to analyze 19 PFASs and LOQs were 0.02-0.25
ug/kg for 19 PFASs in fish, meat, eggs, milk and edible offal.
» In our future work, this method would be optimized and applied to more
matrices, such as vegetables.



