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Determination of perfluorocarboxylic acids in fish by ultra performance liquid

chromatography tandem mass spectrometry
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Abstract: Objective To develop the ultra performance liquid chromatography tandem mass spectrometry ( UPLC-MS/MS)
for the determination of perfluorocarboxylic acids (PFCAs) in fish. Methods The fish samples were extracted with tert—butyl
methyl ether and purified by WAX columns. The WAX cartridges were rinsed with methanol and 25 mmol/L. ammonium
acetate, and the target compound residues were eluted with 0.5% ammonia methanol and then redissolved with 50%
methanol aqueous solution after nitrogen blowing to nearly dry. Nine kinds of PFCAs were simultaneously quantified by
UPLC-MS/MS with 1 mmol/L. ammonium acetate—methanol solution as the mobile phase. Results The extraction was
separated well in UPLC BEH C18 column. There were good linear correlations of nine kinds of PFCAs in the range of
1.0-200.0 ng/mL, with the coefficients all more than 0.99. The limits of detection and quantification were 0.06-0.19 pg/kg
and 0.19-0.62 pg/kg, respectively. The recovery rates were 70.08%—117.24% at different spiked levels (5.0, 25.0, 50.0 pg/kg),
and the relative standard deviations were 2.31%-19.68%. Conclusion Through optimizing the pretreatment conditions,
the mobile phase of liquid chromatography and the detection conditions of mass spectrometry, the UPLC-MS/MS could
meet the monitoring requirements of PFCAs in fish.
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PFBA 5 74.94+12.44 16.60
25 70.08+4.59 6.55
50 73.72+3.73 5.06
PFPeA 5 91.83+8.99 9.79
25 88.31+2.04 2.31
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BT E2: 20204512 H 58 32 %5 12 #H Prev Med, Dec.2020, Vol.32,No.12

+ 1207 -

3 W i

ARMIFFE AT HE A i B BRI [ AH A6 RO 1Ak 5 0
SBREAE . ORH (RS I S AH B B A A, ST
W5 f PAARE S P 228 PRCAs 14 48 8 S0OBORE 233 — HR I
Jikvk . BERRAE RN A R ARIIL, A 1 R
PEEK #R}45 B BN SR AN A i 1, BRI T AR FR
WG AT Y, BRI 635 5 S R E S
B, SRR ARG A F . PFCAs fh2F2f v
HARKL, 7087 RN W A T R
L A SR — 2T L2 & PFCAs W F1L
R, MR HARE FRYmNE S, i PFCAs 5@k
FE L ARRR M [ A Z R AR AR AR ek, JF Hoig
B 7 11 €0 A ] A e P 4 5 AT 5 W e 2 93 A B A
FHIF S EIE - HEik

SR FH R BEBUT S it 45 B TRV RE B 1 PRCAs, i
SRR BR AL G  [R T AR AL ) % B AR BBOR K
P e 7 VR Y RO RRE B RE U WAX B AR A HURE
HURL TR A 55 [T 85 28 4 RO AHMG BRI, B a0k
SR SE T S R IR I A Y, XF PFCAs HA
BRI E . HLB [ AHAE U R A SO IR 5
TREREB S PFCAs, H H WG [R5 (19 4 4% PRCAs
(C4-C5) PFBA fil PFPeA 7£ HLB [EAHZEIH: EHI%
AORER 1 X A AR O A B v VR T WA T
etk 8 5% 2K B E AU, B A itk
e, ORE HARMEEY), DD BRSO

W45 R o, 1.0 ~200.0 ng/mL 5 FE N 9 F
PFCAs MR BAF, KRy 0.06 ~0.19 pe/kg,
TR | R R, HIPERAE, AR RS
BRAN G 22, e AR A (- R IR T R . R
e, WERAARS S, W T AR PFCAs AYIIRE

S 3k

[1] FAIRP A, WOLF B, WHITE N D, et al.Perfluoroalkyl substances
( PFASs ) in edible fish species from Charleston Harbor and
tributaries, South Carolina, United States: exposure and risk
assessment | J] .Environ Res, 2019, 171: 266-277.

[2] 2Z=&, B, XIFNE, % .QuECKERS #rik—# m s (-
ERIE BT A RO E 1L 9 sk A [J] . BRI B
2, 2018, 45 (11): 2028-2033.

[3] HURLEY S, GOLDBERG D, WANG M, et al. Breast cancer
risk and serum levels of per— and poly—fluoroalkyl substances: a
case—control study nested in the California Teachers Stud [J] .En-
viron Health, 2018, 17: 266-277.

[4] KONG B, WANG X, HE B, et al. 8 : 2 fluorotelomer alcohol in-

hibited proliferation and disturbed the expression of pro—inflamma-

[10]

[13]

[14]

[16]

[17]

(18]

[19]

tory cytokines and antigen—presenting genes in murine macrophages
[J] .Chermosphere, 2019, 219: 1052-1060.

NIU J, LIANG H, TIAN Y, et al.Prenatal plasma concentrations
of perfluoroalkyl and polyfluoroalkyl substances and neuropsycho-
logical development in children at four years of age [J] . Environ
Health, 2019, 18 (1): 53-66

LIEW Z, GOUDARZI H, OULHOTE Y.Developmental exposures to
perfluoroalkyl substances (PFASs): an update of associated health
outcomes [J] .Curr Environ Health Rep, 2018, 5 (1): 1-19.
WA, Wik, Wi, L RIS YR L IRIREER K
PRI (1] . LIRS, 2019, 31 (9): 773-777.
DOMINGO J L.Health risks of dietary exposure to perfluorinated
compounds [J] .Environ Int, 2012, 40 (1): 187-195.

IR, KRR, DT, AF L TEIRE AR E R e OB - A
PRBE ko 0k 15 Fraiiie sy ] . frfess, 2019,
47 (12): 1967-1972

NI, BRRAE, 1R1E, 55 . IRHDKT HEEK Bs e i i &
Wnor et (1] . Wi ReA2 a4 (T2, 2019, 53 (9):
1835-1842.

TS, HHET, BT, SF L R-TREIR R (- R IR B
TEARHH A SRR 9 R A M A IR AL 5 W R A AT RS ik
(3] . A riiaie, 2018, 37 (9): 1002-1007

MOTAS GUZMAN M, CLEMENTINI C, DOLORES PEREZ-
CARCELES M, et al. Perfluorinated carboxylic acids in human
breast milk from Spain and estimation of infant's daily intake [Jl.
Sci Total Environ, 2016, 544: 595-600.

HAUG L S, SALIHOVIC S, JOGSTEN I E, et al.Levels in food
and beverages and daily intake of perfluorinated compounds in Nor-
way [J] .Chemosphere, 2010, 80 (10): 1137-1143.

ZHOU Y, LIAN Y, SUN X, et al.Determination of 20 perfluoro-
alkyl substances in greenhouse vegetables with a modified one-
step pretreatment approach coupled with ultra performance liquid
chromatography tandem mass spectrometry (UPLC-MS-MS)
[J] . Chemosphere, 2019, 227: 470-479.

MULABAGAL V, LIU L, QI J, et al.A rapid UHPLC-MS/MS
method for simultaneous quantitation of 23 perfluoroalkyl substances
(PFAS) in estuarine water [J] .Talanta, 2018, 190: 95-102.
R, AERDT, HUKE, AR L AU R AR KT AR
BERAAC YA AT [J] . Ll B SARE, 2019, 9
(4): 13-21.

MENG J, LIUS, ZHOUY, et al.Are perfluoroalkyl substances in wa-
ter and fish from drinking water source the major pathways towards hu-
man health risk? [J] .Ecotoxicol Environ Saf, 2019, 181: 194-201.
CAO X, WANG C, LU Y, et al.Occurrence, sources and health
risk of polyfluoroalkyl substances (PFASs) in soil, water and
sediment from a drinking water source area [J] . Ecotoxicology
Environ Saf, 2019, 174. 208-217.

GAOY, LIX M, LI X Q, et al.Simultaneous determination of 21
trace perfluoroalkyl substances in fish by isotope dilution ultrahigh
performance liquid chromatography tandem mass spectrometry [J] . J

Chromatogr B Analyt Technol Biomed Life Sci, 2018, 1084: 45-52.

KRB 2020-09-01 fEEIEHEA: 2020-10-21 ZAX4iE: HH





