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Determination of 17 perflurorinated alkylated substancesin pork and pork
liver by high performance liquid chromatography-tandem
mass spectrometry
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(Institute of Quality Sandards and Testing Technology for Agro-products, Chinese Academy of Agricultural Sciences,
Beijing 100081, China)

ABSTRACT: Objective To establish the determination of 17 perflurorinated alkylated substances (PFASs)
in meat and liver of pork by high-performance liquid chromatography-tandem mass spectrometry (HPLC-
MS/MS). Methods Samples were extracted using acidic acetonitrile, and purified by hybrid adsorbent, and
detected by HPLC-MS/MS technology. The chromatographic separation was achieved on a Poroshell 120
EC-Cig column, using a mixture of methanol and 5 mmol/L ammonium acetate as gradient elution solvent. The
C or "*0O-labeled PFAS standards were used for quantification of PFASs and analyzed by UPLC-MS/MS ESI(-)
under MRM mode with the internal standard method. Results The developed method showed a limit of
detection of 0.009 0.047 pg/kg of pork and 0.003 0.031 pg/kg of pork liver. Mean recoveries (3 replicates)
for 17 PFASs in a negative sample spiked at the levels of 0.5, 1.0 and 2.0 pg/kgranged from about 80% to
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110 %, with average relative standard derivation (RSDs) less than 10%. Conclusion The proposed method
can be used effectively in detection of 17 PFASs in pork and pork liver.
KEY WORDS: perflurorinated alkylated substances; high performance liquid chromatography-tandem mass
spectrometry; pork; pork liver
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Tablel Gradient elution program of HPLC mobile
phase for analysis of 17 PFASs

(%)
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0 90 10
3 30 70
13 0 100
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Table2 The MRM optimize parametersof 17 PFASsarid 8 internal standards

Analyte Parent ion Daughter ion Retention time Declustering potential Collision energy Internal standard
(m/z) (m/z) (min) V) V)
PFBA 213 169 4.07 -33 ~14 C,-PFBA
PFPeA 263 219% 4.68 -50 -14 B3C,-PFHXA
PFHxA 313 269* 5.04 -55 -15 3C,-PFHXA
PFHpA 363 319%/169 5.46 —60/-32 -16/-25 '*0,-PFHxS
PFOA 413 369*/169 6.08 —-70/-34 —20/-25 C,-PFOA
PFNA 463 419%/219 6.82 -70/-33 -20/-23 BC5-PFNA
PFDA 513 469%/219 7.61 —70/-33 —-20/-25 C,-PFDA
PFUdA 563 519*/269 8.43 —60/-34 -15/-26 BC,-PFUdA
PFDoA 613 569*/169 9.19 —60/-36 -23/-35 BC,-PFUdA
PFTrDA 663 619*%/169 9.84 —60/-35 -25/-36
PFTeDA 713 669*/169 10.44 —60/-48 -27/-37 13C,-PFUdA
PFBS 299 80%/99 4.72 ~70/-24 -55/-36 13C,-PFHXA
PFHxS 399 80*/99 5.46 —-90/-22 —75/-75 "80,-PFHxS
PFOS 499 80/99* 6.79 -90/-28 -90/-99 13C,-PFOS
PFHpS 449 80%/99 6.05 —60/-23 —52/-85
PFDS 599 80*/99 8.39 —-90/-24 -70/-114 13C,-PFUdA
PFDoS 699 80%/99 9.76 -35/-61 —138/-130
MPFHxA 315 270 5.04 -55 -15 -
MPFOA 417 372 6.08 -70 -20 -
MPENA 468 423 6.82 -70 22 -
MPFDA 515 470 7.61 -75 22 -
MPFUdJA 565 520 8.43 -60 -15 -
MPFHxS 403 103 5.46 90 -52 -
MPFOS 503 80 6.79 -90 -90 -
-
PFASs , ,
> > s
) (LOD, S/N=3) (LOQ,
33 ZMHSEE SR SIN=10) , 3 4 , 17 PFASs
PFASs , , , PFASs
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B XIC of -MRM (44 pairs): 213.000/169.000 Da ID: PFBA from Sample 11 (RJB-2) of Data20140703-1.wiff (Turbo Spray) Max. 8.9¢5 cps.
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Fig.1 Extracted ion chromatogram of 17 PFASs and 8 internal standards
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Table3 Regression equation, correlation coefficient, determination limits, quantitation limits, recovery and RSDs of 17
PFASsin pig meat

(%,n=3) (n=3)
Compounds Linear equation Correl.ation LOD LOQ Recovery RSD
coefficient(r) (png/kg) (ng/kg) (%, n=3) (%, n=3)
PFPeA Y=0.0165X+0.012 0.9999 0.026 0.085 100~105 5.9~13
PFHxA Y=0.202X+0.014 0.9998 0.019 0.063 106~110 4.7~7.6
PFHpA Y=2.75%+0.597 0.9978 0.009 0.032 64~120 2.9~6.4
PFOA Y=0.201X+0.025 0.9993 0.021 0.068 104~131 4.2~9.7
PFNA Y=0.274X+0.0156 0.9998 0.031 0.105 101~140 5.3~9.1
PFDA Y=0.282X+-0.0117 0.9997 0.026 0.086 99~139 3.7~9.3
PFUdJA Y=0.232X+-0.00923 0.9996 0.026 0.087 66~133 6.5~13
PFDoA Y=0.163X+-0.00918 0.9993 0.017 0.058 96~108 3.8~11

PFTrDA Y=4.33e+005X+-1.18e+005 0.9950 0.038 0.125 61~64 6.5~12
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(%,n=3) (n=3)
Compounds Linear equation Correlvation LOD LOQ Recovery RSD
coefficient(r) (pg/kg) (ng/kg) (%, n=3) (%, n=3)
PFTeDA Y=0.159X+0.00368 0.9992 0.011 0.036 62~99 4.9~14
PFBS Y=0.0918+0.000581 0.9997 0.015 0.050 52~68 6.2~16
PFHxS Y=1.25X+0.00921 0.9999 0.012 0.039 95~109 6.5~11
PFHpS Y=0.7.88e+004X+-2.49¢+004 0.9960 0.047 0.157 56~65 3.9~7.2
PFOS Y=0.728X+0.0101 0.9994 0.010 0.033 57~121 2.1~7.8
PFDS Y=0.0336X+-0.00211 0.9999 0.033 0.110 60~99 4.0~11
PFDoS Y=6.61e+005X+-1.45¢+005 0.9930 0.023 0.075 63~70 3.3~8.6
PFBA Y=0.186X+-0.0152 0.9993 0.030 0.100 98~139 4.7~10
x4 JERTH 17 ¥ PFASsBUZ 1RV AR, XA, HMEHIR. EEMR. BURERENIRERE
Table4 Regression equation, correlation coefficient, determination limits, quantitation limits, recovery and
RSDs of 17 PFASsiin pig liver
(%, n=3) (n=3)
Compounds Linear equation Correl_ation LOD LOQ Recovlery o RSD7
coefficient(r) (ng/k) (ng/kg) (%, Nn=3) (% n=3)
PFPeA Y=0.494X+0.193 0.9962 0.008 0.025 85~95 3.6~6.3
PFHxA Y=0.489X+0.142 0.9942 0.010 0.034 78~96 2.6~7.3
PFHpA Y=3.25X+-0.117 0.9999 0.027 0.090 80~99 2.9~5.4
PFOA Y=0.484X+0.0528 0.9989 0.014 0.048 84~91 2.2~59
PFNA Y=0.672X+0.0356 0.9983 0.015 0.051 95~113 2.1~5.1
PFDA Y=0.665X+-0.0163 0.9991 0.014 0.045 93~94 2.2~43
PFUdJA Y=0.525X+-0.0261 0.9964 0.005 0.017 104~108 3.3~7.6
PFDoA Y=0.27X+-0.0307 0.9927 0.009 0.030 81~85 2.9~5.6
PFTrDA Y=4.95e+005X+-2.79¢+004 0.9969 0.004 0.015 72~104 3.4~59
PFTeDA Y=4.17e+005X+-9.23e+004 0.9921 0.004 0.012 93~97 2.1~5.9
PFBS Y=0.528+-0.0149 0.9998 0.003 0.010 96~108 4.1~6.3
PFHxS Y=2.77X+0.269 0.9979 0.004 0.012 106~120 2.2~7.6
PFHpS Y=3.32e+005X+2.39¢+004 0.9900 0.031 0.105 81~105 3.2~7.2
PFOS Y=1.29X+0.22 0.9926 0.021 0.069 109~116 4.1~7.8
PFDS Y=0.0815X+-0.00983 0.9942 0.018 0.059 106~108 3.6~9.5
PFDoS Y=7.54e+005X+-5.93e+004 0.9986 0.005 0.017 93~119 2~8.4
PFBA Y=0.559X+263 0.9901 0.013 0.043 87~117 2.7~9.3
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5 WA, BT+ 17 M PFASS TR
Table5 Resultsof the determination of 17 PFASsin pork and pork liver

PFBA PFPeA PFHxAPFHpA PFOA PFNA PFDA PFUdA PFDoAPFTrDAPFTeDA PFBS PFHxSPFHpS PFOS PFDS PFDoS

M-1 0.2850 0.0621 ND 0.0327 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-2 0.4200 0.0634 ND 0.0389 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-3 0.2360 0.1530 ND 0.0393 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-4 3.6900 0.0778 ND 0.0320 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-5 0.1240 0.0462 0.0632 0.0420 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-6 0.2250 0.1180 0.0161 0.0397 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-7 0.8520 0.0318 ND 0.0432 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-8 0.3330 0.0232 ND 0.0360 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-9 0.1230 0.0110 ND 0.0312 ND ND ND ND ND ND ND ND ND ND ND ND ND
M-10 0.0849 0.0957 ND 0.0306 ND ND ND ND ND ND ND ND ND ND ND ND ND
L-1 0.817 ND 0.064 0.441 0.486 ND 0.059 ND ND ND ND ND 1.680 ND ND 0.110 ND
L-2 1.030 ND ND 0.187 0.176 0.085 0.106 0.277 ND 0.210 ND ND 0429 ND 0.878 0.107 ND
L-3 0.359 ND 0.405 0.119 0.402 ND ND 0.105 ND ND ND ND 1480 ND 0.318 0.110 ND
L-4 1.280 ND 1.930 0.141 0.629 4.310 3.050 4.200 0.990 0.889 0.345 ND 1.220 ND 27.800 0.965 0.108
L-5 1.050 ND 0.678 0.221 0.212 ND ND 0.367 ND 0.178 ND 0.102 0.602 ND 0.901 0.111 0.130
L-6 0.654 ND 0.505 0.165 0.479 0.021 ND 0.111 ND 0.161 ND ND 2210 ND 0.193 0.107 0.106
L-7 1.340 ND 0.915 0.188 0.456 ND ND ND ND ND ND ND 3.280 ND 0.052 0.107 0.268
L-8 0.814 ND 1.730 0.447 3.140 ND ND ND ND ND 0200 ND 2240 ND 0.017 0.118 ND
L-9 0.748 ND 0.242 0.141 0.301 ND 0.065 0.147 ND 0.174 ND ND 0.640 ND 0.239 0.108 ND
L-10 0.802 ND 0.198 0.075 0.339 ND ND ND ND ND ND ND 0464 ND ND 0.106 ND
34 EMEESHKEE PFHXA PFHXxS, :

0.5 pgkg 1.0 PEPeA, ;
ng/kg 2.0 pg/kg , PFBA PFHpA , PFBA

52% 140% ; PFBA peek
( 3, , ,
2% 120%(  4), 3 , PFBA
10%, PFASs ,
35 KERtFEmaHT ’
10
17  PFASs, 5 52 Lk
4 % e S
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