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Studies on the Direct Injection of Per-/poly-fluoroalkyl Substances
Analytical Method by LC-MS/MS in Drinking Water

Masuyo MATSUMURA® and Makiko KAZAMI

Health Science Research Division, Hyogo Prefectural Institute of Public Health Science, 1819-14
Kanno, Kanno-cho, Kakogawa 675-0003, Japan

Direct injection method of PFASs in drinking water by liquid chromatography-tandem mass spectrometry (LC-MS/MS)
was developed. As a result of our investigation, it was confirmed that PFBS, PFHxS, PFOS, PFHxA, PFHpA, PFOA, PFNA
and PFDA can be analyzed when standard solution and sample solution are prepared with 10% methanol. We have
conducted a validation test to confirm the validation of the analytical method. The linearity of the calibration curve were
obtained in the concentration range from 2 ng/L to 100 ng/L for these 8 compounds. Drinking water (n = 5) was added to
these 8 compounds (each concentration 5 ng/L) recovery test. As a result, the recoveries of these 8 compounds in
drinking water from 95% to 105% were good in results. Regarding the relative standard deviation (RSD) of
precision, repeatability ranged from 4.3% to 8.4%, and intermediate precision ranged from 4.6% to 10% of these
8 compounds obtained in the recovery test with drinking water (5 ng/ L, n=>5, 5 days).This result met the criteria of the
guideline for verification of the test method in drinking water notified by the Ministry of Health, Labor and Welfare, Japan.
We judged that the analysis method we have examined in the present study was applicable to the analysis of

these 8 compounds in drinking water.
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Table 1 Target PFASs

Compound name Abbreviation

Perfluorobutane sulfonate PFBS C4
Perfluorohexane sulfonate PFHxS C6
Perfluorooctane sulfonate PFOS Cs8
Perfluorodecane sulfonate PFDS C10
Perfluorobutanoate PFBA C4
Perfluoropentanoate PFPeA C5
Perfluorohexanoate PFHxA C6
Perfluoroheputanoate PFHpA C7
Perfluorooctanoate PFOA C8
Perfluorononanoate PFNA C9
Perfluorodecanoate PFDA C10
Perfluoroundecanoate PFUnDA Ci11
Perfluorododecanoate PFDoDA  C12

2. IR OMEHER

AB )=V EORTE b=k UV EEFER O
LC/MS i, 1 mol/L 7 &= MAKITE 7 A L
LFEMSEE HPLC M, RRUKIZEMACER (2174t
) ZHWTHRLILZI Y Q/KZMH L.
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Table 2 LC-MS/MS conditions

LC conditions

Instrument ACQUITY UPLC (Waters)
Column UPLC BEH C18 2.1X100 mm
Retention gap UPLC BEH C18 2.1x 50 mm
Columun

Mobile Phase A:2 mmol/LL Anmmoniumu Acetate aq

B:2 mmol/LL Anmmoniumu Acetate in Acetonititrille

B 10%(0min)-B 30%(2min)-B 50%(7min)-B 80%(14min)-

gradient B 90%(15-18min)-B 10%(21-24min)
Flow rate 0.3 mL/min

Columun temp. 40°C

Injection volume 30 uLu

MS conditions

Instrument ACQUITY TQ-XS (Waters)
Tonization Mode ESI-

Source temp. 120°C

Capillary voltage 1kV

Desolvation temp. 500°C

Desolvation gas flow 1100 L/h

Cone gas flow 100 L/h

Quantification ion Confirmation ion

[m/z] [m/z]
PFBS 299> 80 299> 99
PFHxS 399> 80 399> 99
PFOS 499> 80 499> 99
PFDS 599> 80 599> 99
PFBA 213>169
PFPeA 263>219
PFHxA 313>269 313> 119
PFHpA 363>319 363>169
PFOA 413>369 413>169
PFNA 463>419 463>219
PFDA 513>469 513>219
PFUnDA 563>519 563>269
PFDoDA 913>869 913>169
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Fig.1  Relationship between methanol concentration

and measurement sensitivity (2=3)
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20210904_16 18: MRM of 2 Channels ES- Calibration curve LT ey
100 g'mjt: (PF;’I Bg:‘g PFBS  y=0.0230x-0.0034 0.998 95~109  1.6~8.7
ﬁ%.... I S PFHxS y=0.0176x-0.0017 0997  90~107 0.90~4.0
2k | 500 750 . 1000 PFOS  y=00175x-0.0019 0999  96~105 0.98~11
20210901_15 17- MRM of 2 Channels ES- PFHxA y=0.0177x+0.0046 0.998 93~105 0.12~2.4
100 886  TIC (PFDA) PFHpA y=0.0268x-0.0017 0.998  94~105 0.62~3.2
a% 57765 PFOA  y=0.0192x-0.0001 00998  96~105 0.40~6.5
03 e PFNA  y=0.0179x+0.0034 0.997  91~106 0.17~1.8
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20210904 _16 14: MRM of 2 Channels ES-
914 TIC (PFOS)
102% 2.47e5
PY T T
20210-9[]t1 16 ’ 19- I‘-“IRI”I of 9 Channels Es. Table 4 Results of the validation of PFASs from
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25[} 5[}[} ?5[} 1 UUU Level Ccu(f/a)cy elzf{asgl;)y Precision b)
20210904_16 10: MRM of 2 Channels ES- (ng/L) (RSD %)
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03 e e e Time 5 104 6.7 6.9
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Fig.4 LC/MS/MS chromatograms of a standard a) n=5
solution containing 100 ng/Lof PFASs b) o5
H =
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