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Simultaneous determination of 21 perfluorinated compounds
in animal-derived food by UPLC-MS/MS
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Abstract: Objective: To established a method for determination of

WA R R S A

21 perfluorinated compounds in animal-derived food by ultra-
performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods: The sample was extracted with 1%
formic acid-acetonitrile, cleaned up with a sorbent mixture of
N-propylethylenediamine ( PSA),

(Ci3) and graphitized carbon black (GCB), then separated by

octadecyl bonded silica gel
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acetonitrile-5mmol/L. ammonium acetate aqueous solution and

Acquity UPLC® BEH Cis, detected by liquid chromatography
tandem mass spectrometry in negative mode using the multiple
reaction monitoring ( MRM) mode. Results: The calibration
curves were linear in the range of 0.2~ 10 ng/mL for the 21
PFAS. The limits of quantification were 0.25 pg/kg. Average
recoveries were in the range of 71% ~118% with three spiked
levels, namely 0.25, 0.50, 1.25 pg/kg. The relative standard
deviations (RSDs%) of inter-batch and intra-batch were 3.5% ~
18.3% (n=16) and 2.2% ~ 13.8% (n = 3), respectively.
Conclusion: The simple pretreatment and high sensitivity satisfied
the fast and accurate detection requirement, meanwhile it is
suitable for qualitative and quantitative analysis of perfluorinated
compounds in animal-derived food.

Keywords: liquid chromatography-tandem mass spectrometry;

animal-derived food; perfluorinated compounds
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10 mL ZE 1% PR 205 P B 106 H R FP e V75 T R %
25 min, MA 1 g EALEN. 2 g TCK B IR BE . i 2 4k 4%
5 min,8 000 r/min B> 10 min, ¥ LW B B i
14 h (&4 80 mg Cis .40 mg PSA.20 mg GCB) . 1E %
€ 1 min,8 000 r/min &> 10 min, ] 4 mL FiE®R T
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G IR BB 5 min, A 1 g EALEN .2 ¢ To/K B EREE
AR 5 min,8 000 r/min B0 10 min, ¥ b 456
HBE AEH 0,20,40,80,100 mg i Cs H L5 1, B:
TR Co = 5Em ., 7 0,10,20,40,80 mg i PSA;
C:7E It Cis M PSA & m 44k I, &4 0,10, 20, 40,
60 mg MGCB; #E % W€ 1 min,8 000 r/min & {>10 min,
B4 mL EERT 40 CARZEILT,1 mL HEES. T
0.22 pm JEME, R, % 22 21 Fh PFAS 892 BUSCR i &
3 Tl A0 70 1) S5 28 LE B

1.2.4 WA 535 5 B &0 DAk
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DB AIG Tk 0 3 0% PR BURE Y Cog BE 20 85, R L 30 86 L 88
Waters Acquity UPLC® BEH Ci5 (2.1 mm X 100 mm,
1.7 pm) 5 Agilent SB-Aq RRHD Cy; (2.1 mm X
100 mm, 1.8 pm) PRl (8 335 43 1 43 07 P 68 5 JF Lo 4 P i/
JK(F 2 mmol/L ZBRE) . EE//K (&% 5 mmol/L Z R
He) WV /K W /K G AR R 3h AR B AR AL A 8 4
B R R 2 S S AT o B £ T Bl AH AR R
FEE 40 °C s 0.3 mL/min; HEFEE 2 pl,

(2) Bt s misE (ESD B 7R, 1 B T 1
AR 22 B W (MRMD 5 B F IR IR B 550 °C 5 B T8
LR 5 500 V; S %S E J1 0.24 MPa; F 1L 8 (GAS)
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#H.id 0.22 pm JE B,

1.2.6

EYRE EyRHeE—RRRIEERAMUENMEERRT 2] HERXUEYRE

JE I 6 Bh s i T B OUE TP i A & 21 A Ak A Y
RA R AR I 9 PR & P9 AR AR ¥ W, TiE T A v
JE 4 0.2,0.4,1.0,2.0,4.0,10.0 ng/mL 13 J5 A% ¥ &
WRUHERE , DL B AR 1 5T R 3 (X)) 55 40 7 1 06 T AR (Y)
PEAT LR RIS L 1/ RO L 35 B 1 5 5 v 8 0 s o4
BIfEMELE L S/NZ=10 fE N TT ik E IR,

(2) [E] 2 5085 % 8 . A6 6 B 9T PR RE S AR 20 50 R
0.25,0.50,1.25 pg/kg & & MY PFAS R A dn il TAEB W,
e TR AT I E 6 WK, 3L E 3 ds 5 A 1] ik
RPN HE ) bR R 2
2 RS0
2.1 REEHNHE

WETZHE A% HR®R 0 HEE. 1% PR B
4 FPBEBOA R 6 Fh 3 A 21 R H bRt A 4 4R BUSCR 1Y
S RILE D IR, 2N 4R BUSOR R TR
B2l e E W ELRARE T RN EARELE
0S8 R A g o DT AR T 4 TRV 19 35 J5 3R 2 B
VSV V8 W B AE XS BT RS I o, PETrDA ., PFHXDA Fl
PFODA 3 FK & 16 & W B /N T 60 %6, Hofib Ak & 4 [
WCRBIFE 60005 1250218, EZEHMA 1% HER,#
LR R pH L B DR B AL AN B S5 AL L A E AR
YVESEEAME, NN Bis g2 )2 P
BCR R R BUE R . FELL 1Y R — 2B A o IR BUR
FITF .21 Ffb & W78 6 Fp 2k 5 b iy [\ dic 2 70% ~
120% . BRI 345 25 B AR 9 10 48 B0 LL B e A 3L
RCIRZRT 1% IR — R A S Rl 3 B W
2.2 BUEGENHE

B2 TR S RE SR IUS , B8 B 25 30 4 9 2 1 L (1
WA B ILAEY YRR 0 A HLER L R L X e ) R
SN AT R T M, W — k., R AR LW
QUuEChERS J5 % # i i A7 43 i 11 A 25 B, 38 2 n AR
] LA 1) Cus JPSA L GCB M I 0 B2 & o B 1 0 T 28 | sk
KACE W) A PR 3 5 B A5 TR B AR P 5, DT ik B 4
IAEN:

{3 & I, PFPeS, PFHpS, PFDOS, PFTrDA 4 Fif' 4
AWy 10 B B B AE Cis o PSALGCB & 43 %l 2 40, 20,
20 mg M F A, [ R A 78 % ~110% 5 22 Jm Fifi 3 ¥ L 571
JH A 1 18 00 107 32 ¥ IR, DGR AR T 60005 Hogy 17 Fh 4
wAb G W 2 TE Cs. PSA.GCB I & 4 %1 & 80, 40,
20 mg 4R BRI, MR Ky 76 % ~109% . B I,
¥l PFPeS,PFHpS,PFDOS.PFTrDA 4 Ff 4k ¥y it . %
FHR A7) H & 40 0 28 Cis 40 mg. PSA 20 mg. GCB
20 mg; KAy 17 Fh UL I, SR 109 ¥ 4k 0 4t 4331
A Cis 80 mg.PSA 40 mg.GCB 20 mg.,
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Figure 2 Comparison of peak area of standard solution (20 ng/mlL) by different chromatographic column
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Figure 3 Comparison of peak area of standard solution (20 ng/mL) in methanol-2 mmol/L. ammonium

acetate and methanol-5 mmol/l. ammonium acetate mobile phase system
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AP0 EFAROR R T A I, e B
FIEE /7K (& 5 mmol/L Z R E W) N sh A8, i oh A &
BEHWEIAH A5 mmol/L Z R & KB W W40 B |1
P, BEREVER AT :0~0.5 min,40% B;0.5~2.0 min,
40%~90% B;2.0~6.0 min.90% B;6.0~6.1 min,
90% ~40% B;6.1~8.0 min,40% B, 21 Fib-& W0 @
Tk LI 4,

2.3.2 DUk &M B TEEREMLEWNRELE
Y. ERRMAEWH COO . ERBMEMWAH SO T
By, MR A EST B AT . 3@ i i 3l i O 3
B X BT MR BE R 20 ng/mL (4 21 FfL G B A1 9 Fh AR
TR A AR HE S W AT — B 1 4 & I 4 SRR R AN 4 9
BRI AES - ERBRN(IM—H] 478 FiE; N
E 3 A 22 iR U (DP) L i [M— H ™ Ry HBE B 1
TE Z G 3l A Ak il 4 e (CED , 2 R IR 2 1k & )
A DL 7= AR R R B R 3R [SOs ]~ am /2 =80, A K&
AR HcE: C—C #2248 B 4 S A% R B R [CiFs —
SO;] " J[CyFs—S0; ] J[CF, —S0,; ] .[FSO;] ;4
RBBUEWWNES ERWES T E T m/z =14, K
[M—H—CO. ], #F 7 # & A [ i C—C W 28 i
[CsFi] J[CGFh ] [CGF ] ([GF ] ([CFs] %

AT 21 FAL & YR 9 Bl N AR W B R € 1
%ﬂmi%{ BT DL SR B B B S AL AR 1,
2.4 BERIBM
2 T 7EAS 2R S 26 S P B PR X S S 6 il
B, 21 B4 G 28 Ak G W 0 3k T AKORE 4300 Sl 0.4% ~
49.4% ,0.5% ~42.8%,2.1%~70.1%,3.5%~67.5%,
17

4.2e6
3.6e6

%3.086
o E 2.4e6
Eﬁg 1.8¢6
1.2¢6
6.0e5
1.8 22 26 30 34 38
Hif[A]
Time/min
1. PFBA 2. PFPeA 3. PFBS 4. PFHxA 5. PFPeS
6. PFHpA 7. PFHxS 8. PFOA 9. PFHps 10. PFNA
11. PFOS 12. PFDA 13. PENS 14. PFUdJA 15. PEDS
16. PFDoA  17. PFTrDA 18. PFDoS 19. PFTeDA

20. PFHxDA 21. PFODA
B4 21 L5420 ng/mlDESRTFAREB
Figure 4 The TIC chromatogram of 21

compounds (20 ng/mL)
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1.2%~50.7%,0.3% ~48.2 % . AR 4k & ¥ 16 A [ #) 3 Jit
BLE N OR3-S G A o D R R e <]
B R E A GBS R R A Ak B R
A 2 AR R SME Y T, Y e T S H bRk A

Wy L 2l E e

4t
A

Table 1

*x1

SRS UME - O T de R I 2

BE 2618 | 2023 F 7 B | RAEHMH

S el 2 0 B o X 2 10 90 0 12

2.5

T RN

RIS R .21 Rk B WTE 6 Bl 3k B 15 3 1 46
PR RAFCRA SR (G 3 3 5 X AR LY A LT R SR
W3 3) B E B R 0.25 pg/kg, 2RI EOR B 4]

30 MUEMHRIESH

MS parameters of the 30 compounds

&Y BEFOn/z) FET (n/z) EFERIE/V RiEGE/ eV

k&Y BEFOn/z) FEF (n/2) XFEHEE/V R#EGE/ V

PFBA 213.1 169.0* —35 —12 PFUdA 563.2 518.9* —60 —15
PFBS 299.2 79.9”7 —40 —63 219.0 —26
98.8 —40 PFDoA 613.1 568.9" —60 —17
PFPeA 263.2 218.9" —40 —12 169.1 —34
PFPeS 349.2 79.8" —50 —76 PFDOS 699.1 79.87 —60 —110
98.8 —39 PFTrDA 663.1 619.0* —60 —17
PFHxA 313.2 268.9" —35 —12 168.9 —36
PFHxS 399.2 98.7" —70 —79 PFTeDA 713.1 669.1" —70 —19
79.8 —89 168.8 —38
PFHpA 363.2 319.1" —40 —13 PFHxDA 813.1 768.9" —70 —19
168.8 —22 168.7 —40
PFHpS 449.2 79.7" —70 —110 PFODA 913.1 869.1~ —70 —22
98.7 —81 168.7 —42
PFOA 413.1 369.1" —56 —14 MPFBA 217.1 171.9* —36 —13
168.8 —25 MPFH=xA 315.2 270.0" —40 —12
PFOS 499.2 79.7" —60 — 106 MPFHxS 403.2 84.0" —70 —80
99.0 —91 103.0 —80
PFNA 463.2 419.1~ —55 —14 MPFOA 417.2 372.0" —50 —15
218.9 —23 MPFOS 503.1 79.8" —60 —115
PEFNS 549.1 79.7" —80 —124 98.8 —102
98.9 —111 MPFEFNA 468.2 423.07 —50 —15
PFDA 513.2 468.9" —60 —15 MPFDA 515.1 470.1" —50 —16
219.0 —24 MPFUdA 565.1 520.0" —50 —16
PFDS 599.1 79.9" —80 — 140 MPFDoA 615.1 570.0" —50 —16
98.9 —120
tox EmES,
K2 21 MEREUEWHIERB
Table 2 The matrix effects of 21 perfluorinated compounds %
[iasx’] X 3 25 X 1A 3 A X i i T [iasx’] L 3 25 X 1A 5 X S
PFBA —5.8 —8.4 —184 —17.2 —1.8 —3.1 ||PFNS —49.4 —35.1 —70.1 —67.5 —14.4 —16.3
PFPeA 20.8 22.4 42.4 44.6 50.7 47.5 ||PFDA 23.5 20.8 22.8 25.4 18.1 16.2
PFBS —14.2 12.3 8.3 11.6 —19.1 —24.0 ||PFDS —6.2 —7.2 —9.2 —7.1 21.9 20.0
PFHxA —31.0 —32.0 —42.0 —41.8 —42.3 —48.2 ||[PFUdA 41.2 42.8 32.8 35.0 24.5 22.6
PFPeS —3.0 —5.6 —45.6 —41.4 1.2 0.3 ||PFDoA 0.4 0.5 —6.1 —3.5 —3.4 —5.3
PFHpA —27.1 —24.1 —54.1 —52.8 —2.6 —4.5 |[|[PFTrDA 5.9 7.2 —17.2 —12.5 —36.4 —38.3
PFHxS —19.7 —21.6 —25.6 —25.4 —21.2 —26.1 |[[PFTeDA 8.2 9.1 42.1 45,2 —15.5 —20.9
PFHpS 33.8 31.3 33.3 39.6 —13.0 —14.3 ||PFHxDA —28.6 —26.6 —24.6 —23.6 —20.2 —25.1
PFOA 6.4 — 7.7 —8.7 —5.4 19.4 17.3 ||PFODA 3.9 5.4 —11.4 —9.0 —26.9 —24.6
PFOS 46.3 38.7 18.7 21.3 4.1 2.2 ||PFDOS 20.8 22.2 27.2 28.7 39.2 32.3
PFNA 9.0 7.1 2.1 4.7 —2.3 —4.2
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3 WMUSYHNEEXR NFEER REFE
Table 3 The linear relation, LOD, retention time of 21 compounds
LA MR R/ LT E bR/
a PE (ng e ml) 4 2 14 e (pg kg~

y=0.5172 +0.178 (r = y=10.448x + 0. 114 (r = y = 0.532x + 1. 78 (r =

PFBA MPFBA 0.2~10.0 0.25
0.999 1) 0.999 1) 0.992
y=10.839x +0.15(r = y=1.482 — 0.076 (r = y=0.41lx +0.043 1(r =

PFPeA  MPFHxA 0.2~10.0 0.25
0.995 7) 0.999 1) 0.992 1)
y=0.1752—10.002 62(r= y=0.221x —0.001 33(r= y=0.15520 +0.008 4 (r=

PFBS MPFHxA 0.2~10.0 0.25
0.992 7 0.998 3) 0.998 4)
y=0.572 —0.003 05(r= y=0.4792 +0.022 8(r= y=0.428x +0.019 4 (r =

PFHxA MPFHxA 0.2~10.0 0.25
0.991 8) 0.998 7) 0.999 3)
y=5.85e+004xr —1.76e+ y=3.28e+ 004x +1.37e+ y=6.05e+004x +1.0le+

PFPeS - 0.2~10.0 0.25
003(r=0.999 4) 003(r=0.992 7) 004(r=0.999 7)
y=0.3520 —0.014 9(r= y=0.2172x +0.018 8(r= y=0.367x +0.072 5(r =

PFHpA MPFHxS 0.2~10.0 0.25
0.998 6) 0.994 1) 0.990 9
y=0.1632 —0.002 7(r= y=0.1512+0.002 27(r= y=0.152x +0.021 1(r = ~

PFHxS MPFHxS 0.2~10.0 0.25
0.996 8) 0.998 7) 0.989 6)
y=7.95e+004xr +6.88¢+ y=7.92e+004x +1.78¢+ y=5.09e+ 004x +7.31le+

PFHpS — 0.2~10.0 0.25
003(r=0.993 1) 003(r=20.998 3) 003(r=0.998 1)
y=0.5292 + 0.17 (r = y=0.454x + 0.131 (r = y=0.583x + 0.197 (r =

PFOA MPFOA  0.2~10.0 0.25
0.992 8) 0.998 6) 0.997 0)
y=0.1962 4+ 0.007 35(r= y=0.1592 —0.007 37(r= y=0.137x +0.011 2(r =

PFOS MPFOS 0.2~10.0 0.25
0.993 4) 0.995 5) 0.999 0)
y=0.5222 +0.014 8(r= »=0.489x +0.011 3(r= y=0.459x +0.063 6 (r =

PFNA MPEFNA  0.2~10.0 0.25
0.998 8) 0.999 7) 0.996 3)
y=0.057 72 — 0.002 66 y=0.034 la + 0.009 79 y=0.095 42 + 0.005 21

PENS MPFNA  0.2~10.0 0.25
(r=0.997 7) (r=0.983 8) (r=0.999 4)
y=0.504x +0.025 1 (r = y=0.501x —0.001 85(r= y=0.4742 —0.004 21 (r=

PFDA MPFDA 0.2~10.0 0.25
0.996 0) 0.999 3) 0.999 4)
v =0.089 92 40.010 7(r= y=0.087x+0.008 46 (r = y=0.1152 +0.024 1 (r =

PFDS MPFDoA 0.2~10.0 0.25
0.997 1 0.995 4) 0.998 3)
y=0.456x — 0.023 5(r= y=0.4292 +0.005 9(r = y=0.3962 —0.009 06 (r=

PFUdA MPFUdA 0.2~10.0 0.25
0.998 2) 0.999 1) 0.996 4)
y=0.458x 1+ 0.003 76 (r= y=0.428x +0.003 59(r= y=0.432x —0.007 9(r =

PFDoA  MPFDoA 0.2~10.0 0.25
0.998 4) 0.999 9) 0.999 9
y=16.85e+005x — 1.34e+ y=5.36e+005x +1.72e+ y=23.99e+005x +6.05e+

PFTrDA — 0.2~10.0 0.25
004(r=20.995 7) 004(r=0.998 7) 003(r=10.998 6)
y=0.4092 +0.035 7(r= y=0.5372 +0.032 6 (r = y=0.2992 —0.010 2(r =

PFTeDA MPFDoA 0.2~10.0 0.25
0.997 6) 0.997 1) 0.997 8)
y=0.1422 +0.008 11(r= y=0.152 +0.048 1 (r = y=0.1492 —0.018 6 (r =

PFHxDA MPFDoA 0.2~10.0 0.25
0.999 6) 0.999 5) 0.997 3)
y=0.2372 +0.026 8(r = y=0.2022 —0.002 45(r= y=10.1722 —0.008 42(r=

PFODA MPFDoA 0.2~10.0 0.25
0.998 5) 0.999 1) 0.998 2)
y=06.84e+004xr +8.9let+ y=7.2e+ 004x + 4.55e+ y=7.49e+ 004x —5.76e+

PFDOS — 0.2~10.0 0.25

003(r=0.995 8)

003(r=20.998 8)

003(r=0.999 2)
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Table 4 The average recoveries and RSD of 21 compounds in chicken, chicken egg, duck liver matrix

N ey T E R/ % MR IE (1 =6)/ % Sl R 31 (n =3/ %
EP ek Tmm mm wm s wmE mE mm BE W
PFBA 0.25 108 108 101 8.2 8.2 4.2 8.0 12.5 6.7
0.50 114 91 115 7.0 8.5 9.9 12.0 11.6 12.0

1.25 100 84 109 6.5 7.0 6.5 5.5 9.6 5.5

PFPeA 0.25 89 95 114 10.4 6.2 5.2 8.0 8.5 7.1
0.50 79 100 105 11.8 7.5 11.2 9.8 9.8 9.8

1.25 81 109 106 10.4 11.3 12.0 13.1 10.7 13.0

PFBS 0.25 117 115 102 9.1 10.6 9.1 6.6 7.3 5.6
0.50 102 103 112 10.1 13.9 14.9 8.2 7.9 7.2

1.25 112 104 111 11.0 11.2 11.0 7.5 8.5 6.5

PFHxA 0.25 116 102 108 6.5 9.5 7.5 5.1 7.1 6.1
0.50 99 100 115 7.9 10.5 5.7 11.4 11.2 12.0

1.25 85 90 115 7.5 9.1 7.1 8.4 8.2 8.0

PFPeS 0.25 104 110 114 6.2 6.2 4.2 7.8 5.8 4.8
0.50 105 111 104 7.9 5.2 13.3 11.6 6.3 12.0

1.25 100 86 78 9.5 6.1 9.1 5.4 5.2 6.4

PFHpA 0.25 102 83 110 10.2 8.2 7.2 10.5 7.5 5.5
0.50 100 92 110 7.4 5.3 8.2 6.7 9.7 5.7

1.25 81 116 99 13.1 7.6 12.0 9.9 6.9 8.9

PFHxS 0.25 105 109 108 14.5 12.2 3.5 13.8 10.8 3.8
0.50 113 106 75 13.7 14.9 8.1 13.4 11.4 8.4

1.25 92 88 109 15.1 11.0 10.3 9.6 9.6 9.4

PFHpS 0.25 109 112 105 6.4 10.4 4.4 8.1 8.1 5.1
0.50 112 112 88 11.3 12.9 8.8 13.1 13.0 13.0

1.25 98 103 74 12.7 9.6 12.0 9.5 8.5 8.5

PFOA 0.25 87 94 112 8.2 3.2 6.2 4.2 2.2 6.2
0.50 107 100 112 4.9 2.6 6.5 4.8 3.6 8.0

1.25 98 110 106 4.1 4.5 4.5 4.9 4.3 4.3

PFOS 0.25 94 113 109 7.2 4.1 8.1 6.0 5.3 6.3
0.50 115 89 94 18.3 4.5 11.9 10.2 3.7 10.7

1.25 97 101 107 12.3 5.0 12.0 9.7 5.7 8.7

PFNA 0.25 110 106 106 4.3 6.0 9.6 5.2 5.2 10.3
0.50 106 115 106 3.9 6.6 7.1 4.3 5.0 9.2

1.25 106 113 109 6.5 7.3 6.9 5.6 5.6 8.3

PFNS 0.25 115 111 111 7.5 8.5 9.6 5.0 6.3 7.9
0.50 118 116 98 6.9 7.3 11.9 6.2 6.1 13.5

1.25 108 103 116 4.6 8.0 10.6 4.0 7.2 11.5
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k4
ot AT/ - B R/ % HEHKEEE (=6)/% WG % (n=3)/%
(pg+ kg™ MK X TR g JH X5 X IR 18 JHF X5 P X IR 15 JHF
PFDA 0.25 94 101 101 5.2 6.3 8.6 7.5 5.2 11.0
0.50 112 90 102 8.3 7.6 9.9 6.5 6.5 8.9
1.25 94 111 113 7.5 8.1 10.2 5.2 6.4 10.2
PFDS 0.25 118 104 114 7.0 10.9 12.3 8.2 7.1 11.0
0.50 106 107 107 8.4 11.0 14.8 10.2 8.2 12.0
1.25 118 106 116 8.9 9.5 10.6 9.6 8.5 9.5
PFUdA 0.25 93 100 105 6.3 7.5 9.5 7.5 5.5 8.9
0.50 111 99 112 3.4 6.5 10.7 7.0 6.4 9.3
1.25 105 98 105 5.6 6.9 8.6 5.0 5.4 7.8
PFDoA 0.25 102 110 113 5.1 5.6 10.5 7.6 4.5 12.6
0.50 95 91 95 4.3 5.3 15.2 5.5 5.1 10.6
1.25 106 94 93 7.5 6.1 11.5 8.4 4.8 9.8
PFTrDA 0.25 92 94 76 4.5 7.8 6.5 6.8 5.8 8.5
0.50 113 110 110 4.9 6.6 5.2 3.5 5.4 5.8
1.25 80 77 108 5.1 7.0 5.9 3.3 6.3 6.8
PFTeDA 0.25 109 111 74 9.3 8.4 11.2 5.3 6.5 9.4
0.50 90 84 114 7.6 6.4 13.6 7.2 4.3 10.2
1.25 87 88 92 8.2 10.2 9.7 6.8 5.3 8.6
PFHxDA 0.25 118 114 111 10.2 9.3 12.0 8.6 7.4 11.5
0.50 92 83 113 13.6 10.5 14.7 9.0 5.6 13.5
1.25 98 98 76 9.3 6.2 9.6 5.6 7.2 10.6
PFODA 0.25 91 100 100 8.9 7.5 10.3 7.5 4.6 8.6
0.50 111 71 104 10.9 6.4 15.0 9.3 5.2 12.6
1.25 116 74 83 8.2 6.3 10.5 7.2 5.3 7.8
PFDOS 0.25 100 112 102 6.5 8.6 8.5 7.2 6.2 7.4
0.50 114 116 108 7.9 8.3 9.5 6.6 7.5 8.3
1.25 80 110 104 10.2 9.8 8.9 10.5 8.6 6.8

AL 21 Rk AW AERG P R B Ry 79 % ~ 1185, 4t
PRS2 BN 3.4% ~18.3% ., HL AL AE % B K 3.3% ~
13.8% s TEXG 2 P 3 Wl i F2 5 7106 ~ 116 %6, 4k P9 KG %%
FER 2.6 % ~14.9% b M AE % Bl 2.2 ~13.0 %0 FEMY
JFrpE g EE SN 74% ~116%  HE NG B E H 3.5% ~
15.2% LRI KE 5 B R 3.8 % ~ 13.5% 5 1% J7 ¥ R ¥ i
U, R BE DL RORE %% B e, AR 4G 5 30 o O 4 o RV 1Y
TSR B2 4 & B <<0.1 mg/kg, H Ik R H
il 60 %6 ~120% , MM 4 43 & #<<0.01 mg/kg. K%
BE R <21 %, T B A AR EEOR
2.6 SKBRTE GG

32 FAF 5% £ 57 9 J v e DR TIT L o 2R 3R A P IR 1Y
ERRLHF =M 10 4~ E 6 FEFO T EHLAY
BOWN E . &5 R W on. 6 FhJE BT K PFOA, & & R
0.547~0.825 pg/kg . {LFE 1 39 AR & H & ) PFBA, &

R 0.657 pg/kgs Bl 4 S BHMERE 5L B TR EL,

5 S/N 3544—2013 tH b, 07 5% 2 57 19 7 ik B B 1E
Al KA A AR DR R E R MR WS, 4
S — 4y PEOA BAPEXG HHE 5 Fl— 1y PEBA B VXS Y #F
m L S/N 35442013 J5 ¥ #E 47 K I, A5 B 45 R N
PFOA % #F 0.552 pg/kg.PFBA & H 0.664 pg/kg, 1% 5
AL, S8 BE 5T #E N7 U5 Wk A0 S/N 3544—2013 J7 ¥k 5 Ah 7
S 75 3] PEOA A1 PFBA & & B9 b fE R 22 4% 51 R
0.64%6,0.75 % , ik — 25 Uk B 5% A 57 104 5 ¥k o 0 3 5 Bl
M
3 ik

SERUR RN eI IE L et N A IR s iR e S L (R
b, I AT 7 2R B0 UE L B L T M T AR (03— H R R
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Figure 5 The TIC chromatogram of positive samples

=

x5 AE#EMAET PFOA 1 PFBA & 2%ttt
Table 5 Comparison of PFOA and PFBA contents by

different detection methods pg/kg
iRl pIRES PFOA % i PFBA &
F 5T 2 7 B 7 1 0.547 0.657
S/N 3544—2013 0.552 0.664

RERAE S R IE R A BARE A . ek TR S
FHAETORE B e i) e 20 B8 . 1% vk R & L B 4
T A B 5 9 07 B, P G AR L MR S O TR 2 R AR R
ST I (R BE O 4 AL A 0 XL PR A 4R L 2 R
SHE.
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