
SUPPLEMENTARY MATERIAL 1 

ANALYSIS OF PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS) 2 

Chemical and reagents 3 

Mixture of native perfluoroalkylcarboxylic acids (PFCAs) (perfluorobutanoic acid (PFBA), 4 

perfluoropentanoic acid (PFPA), perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid 5 

(PFHpA), perfluorooctanoic acid (PFOA), perfluorononanoic acid (PFNA), perfluorodecanoic 6 

acid (PFDA), perfluoroundecanoic acid (PFUnA), perfluorododecanoic acid (PFDoA), 7 

perfluorotridecanoic acid (PFTriDA), perfluorotetradecanoic acid (PFTeDA), 8 

perfluorohexadecanoic acid (PFHxDA) and perfluorooctadecanoic acid (PFODA)) and native 9 

perfluoroalkylsulfonates (PFSAs) (perfluorobutane sulfonic acid (PFBS), perfluorohexane 10 

sulfonic acid (PFHS), perfluorooctane sulfonic acid (PFOS) and perfluorodecane sulfonic acid 11 

(PFDS)) were purchased from Wellington Laboratories (Guelph, ON, Canada). Stock solutions 12 

of the target compounds were prepared in acetonitrile (5 ng/µl) and stored at – 18 ºC. Perfluoro-13 

n-(1, 2, 3, 4-13C4) octanoic acid (MPFOA) and sodium perfluoro-1-(1, 2, 3, 4-13C4) octane 14 

sulfonic acid (MPFOS), also purchased from Wellington Laboratories, were used as surrogate 15 

standards. High performance liquid chromatography (HPLC) grade water and acetonitrile were 16 

bought from Merck (Darmstadt, Germany) and glacial acetic acid from Panreac (Barcelona, 17 

Spain). 18 

 19 

Sample extraction  20 

Extraction followed the methods of Vicente et al. (2012) with some modifications. Muscle 21 

sample (1 g) was incubated in polypropylene tubes with addition of the internal standard 22 

mixture (100 ng) for 18 hours at 4ºC. Afterwards, 9 ml of acetonitrile were added and the 23 

samples were thoroughly mixed using a vortex. Samples extraction was performed in an 24 

ultrasonic bath for 10 min at room temperature. Vortexing and ultrasonic extraction was 25 

repeated 3 times with the same solvent. Samples were then centrifuged (2500 rpm, 5 min) and 26 

the supernatant was transferred into a new vial and evaporated to dryness. Once dried, 1 ml of 27 

acetonitrile was added and incubated for 10 min in the ultrasonic bath. Purification of samples 28 

was performed by adding 25 mg of activated carbon and 50 µL of glacial acetic acid and 29 

vigorously mixed for 1 minute. Samples were then centrifuged (10000 rpm, 10 min) and the 30 

supernatant was transferred to a clean micro vial, evaporated and reconstituted with 250 µL of 31 

acetonitrile and 250 µL of water with 10 mM ammonium acetate buffer.  32 

 33 



Sample analysis 34 

Acquity Ultra Performance Liquid Chromatography (UPLC) system connected to a Triple 35 

Quadruple Mass Spectrometry Detector (Waters, USA) was used to measure PFASs. To remove 36 

any source of contamination from the mobile phases, an XBridge C18 column (3.5 µm particle 37 

size, 50 mm x 4.6 mm, Waters, USA) was used as mobile phase residue trap. The analysis was 38 

performed on an Acquity UPLC BEH C18 column (1.7 µm particle size, 100 mm x 2.1 mm, 39 

Waters, USA). Five µL of extract were injected. The mobile phase consisted of (A) HPLC water 40 

with 10 mM ammonium acetate/methanol (80:20) and (B) acetonitrile with 10 mM ammonium 41 

acetate. Gradient elution started from 50% A and 50% B, held for 3 min and increased to 100% 42 

B in 7 min and held for 2 min, at a flow rate of 0.3 ml/min. Afterwards, initial conditions were 43 

regained in 1 min and the system was stabilized for 2 min at initial conditions. The different 44 

PFASs were measured under negative electrospray ionization using two transitions from parent 45 

to product ion to identify each compound except for PFBA and PFPA where only one transition 46 

was used. 47 

Extraction efficiency was assessed by calculating the recovery of surrogate standards in MPFOS 48 

(mean ± CV = 111 ± 18 %) and MPFOA (mean ± CV = 114 ± 16 %). The calibration was 49 

performed over a concentration range of 0.01 to 0.5 µg/ml. Coefficients of variation obtained 50 

for all compounds was < 15 % indicating good reproducibility. 51 
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