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Investigation of Contamination Levels of Perfluorinated Compounds in Eggs from Nine Coastal Provinces of China
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Abstract: This study aimed to examine the residue level and distribution of perfluorinated compounds (PFCs) in 1 060 egg
samples collected from nine coastal provinces of China. High performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) combined with dispersive solid phase extraction was applied in this research. The results indicated that
detection rate of PFCs in all the egg samples was lower than 50%, and 82% of Y, PFCs were medium- and short-chain PFCs.
Among all the egg samples, the highest ), PFCs was detected in the samples from Jiangsu (1.24 ug/kg) whereas the lowest
> PFCs was detected in those from Zhejiang (0.124 pg/kg). Perfluorooctane sulfonate (PFOS) was the major perfluorinated
compound detected in the samples from Jiangsu while perfluoropentanoic acid (PFPeA) was the major perfluorinated
compound found to present in samples from other provinces, indicating that the residue of PFCs in eggs is correlated with
the environmental PFECs. The health risk assessment showed that the hazard ratios of PFOS, perfluoropentanoic acid (PFOA)
and other PFCs detected in eggs were all below one, inferring that the immediate harm via egg consumption is minimal.
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Fig.1  Total ion current (TIC) chromatograms of 17 PFCs standards

Wi REAE/ (105 cps)
3

133  JRI%%ME

FEL I 25 H B VIR A T 2 ORN & s A
BT E—4 500 Vs B TIREES500 C; AmARE
Hiv FEARIE S BEFIAESESCER[14]. NERIEE
&2, HIRLEYEARYRESEULEL,

®1 BRAESHENRDRESE

Table1 MS parameters of target compounds and internal standards
o SET TET T i
(m/z) (m/z) L /V REt/eV
PFPeA 263 219%* —50 —14
PFBS 299 80*. 99 —70. —24 —55. —36
PFHxA 313 269* —55 —15
PFHpA 363 319*%, 169 —60. —32 —16. —25
PFHxS 399 80*. 99 —90. —22 —75. =75
PFOA 413 369*%, 169 —70. —34 —20. —25
PFHpS 399 80, 99 —60. —22 —52. —75
PFNA 463 419%, 219  —70. —33 —20. —23
PFOS 499 80, 99* —90. —28 —90. —99
PFDA 513 469*, 219  —70. —33 —20. —25
PFUdA 563 519*%, 269 —60. —34 —15. —26
PFDS 599 80*, 99 —90. —24 —70. —114
PFDoA 613 569*, 169 —60. —36 —23. —35
PFTrDA 663 619*%, 169 —60. —35 —25. —36
PFTeDA 713 669*, 169 —60, —48 —27. —37
PFHxDA 813 769*%, 169  —70. —52 —20. —38
PFDoS 699 80*. 99 —60. —35 —25. —36
MPFHxA 315 270 —55 —15
MPFOA 417 372 —40 —155
MPFNA 468 423 —70 —22
MPFDA 515 470 —50 —16
MPFUdA 565 520 —50 —16
MPFDoA 615 570 —60 —17.5
MPFHxS 403 103 —90 =75
MPFOS 503 30 —90 —90
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Fig.2  The residue levels of PFCs in eggs from nine coastal provinces of China RV TR AN HoAh -4 T I PFOSE R /K R B m T
£2 PEEELETPFCsE R 5 &5 k¥
Table2 The detection rates and residue levels of PFCs in nine coastal provinces of China
pe/ke
- fi (C<6) i (7<C<10) ki (210 HR
PEBS PFPeA PFHxA PFHxS PFHpA PFHpS PFOA PFOS PENA PFDA PFDS PFUIA  PFDoA  PFDoS  PFTtDA  PFTeDA  PFHxDA
U7 ND~0.122 ND~540 ND~036§ ND~LI7 ND~0.0193 ND~0.104 ND~164 ND~0271 ND~0252 ND~0960  ND ND~0356 ND~045%9 ~ ND  ND~0172 ND ND ND~6.74
W3t ND~0.0446 ND~260 ND~0.0535  ND ND  ND~0.141 ND~1.60 ND~0.83 ND~0.58 ND~0.0745ND~0.0875 ND~0.0805ND~00570 ~ND ~ ND~(.I8  ND ND ND~2.60
i ND~0.0925 ND~307 ND~0.0277ND~0.0314 ND  ND~0.0940 ND~1.00 ND~0.I77 ND~(0.I53 ND~0309  ND ND~(0.180 ND~0.0970 ~ ND ~ ND~0.387 ND~0.141 ~ ND ND~3.07
75 ND~00555 ND~0.665 ND~0.0615 ND~0.194 ND  ND~0.0975 ND~0417 ND~190 ND~0.950 ND~4.l6 ND ND~358 ND~0940  ND ND~145 ND~0435 ND~0.182 ND~313
i ND ND~136 ND~0.123 ND ND ND ND~(.148 ND  ND~00760  ND ND ND ND ND ND ND ND~0.184 ND~148
#iL ND~103 ND~0287  ND ND~1.36 ND  ND~0.0650 ND~0399 ND~0.0735 ND~0.0845  ND ND ND  ND~0.0505 ND  ND~0.I72 ND~0.0495  ND ND~2.39
HE  ND~0256 ND~LI3 ND~0.0930ND~0.0970 ND~0.0760 ND~0.101 ND~409 ND~0.670 ND~0.166 ND~0.0220ND~0.0344 ND~0.167 ND~0216 ~ND ~ ND~0.760 ND~0.131 ND~0369 ND~4.19
["% ND~0.0840 ND~363 ND~0.177 ND~0.710 ND  ND~0.51 ND~0505 ND~408 ND~0236 ND~LI5 ND~00347 ND~0285 ND~0495 ~ ND  ND~0550 ND~0.0795 ND~0.176 ND~491
[“7§ ND~0.497 ND~1.62 ND~0.127 ND~0.0830 ND ND ND~1.69 ND~0.242 ND~0.122 ND~0.139 ND~0.0640 ND~0228 ND~0.169 ~ ND ~ ND~0.33%  ND ND ND~1.90
%% 60 40 50 55 0.30 24 A 0 2 14 16 10 12 0 92 0.74 0.37 76
#3 REBTEXANWPFCSEEHURKE
Table3 The maximum hazard ratios of PFCs in eggs from nine coastal provinces of China
i PFOA PFOS itk T K
% ES 5 ES 5 ES % ES 5 %
o 0.002 03 0.002 34 0.004 48 0.005 16 0.089 2 0.103 0.0158 0.0183 0.014 1 0.016 2
bEB| 0.001 99 0.002 28 0.003 02 0.003 48 0.0430 0.049 5 0.003 83 0.004 42 0.003 97 0.004 57
IR 0.001 24 0.001 43 0.002 92 0.003 37 0.050 6 0.058 4 0.006 45 0.007 44 0.013 1 0.0151
YL 0.000 517 0.000 596 0.314 0.362 0.0110 0.0127 0.0859 0.099 0 0.106 0.122
b 0.000 183 0.000 211 0 0 0.024 5 0.028 2 0.001 26 0.001 45 0.003 03 0.003 49
WL 0.000 494 0.000 570 0.001 21 0.001 40 0.039 5 0.045 5 0.002 47 0.002 85 0.002 83 0.003 26
fEE 0.005 07 0.005 84 0.0111 0.0128 0.0192 0.022 1 0.003 70 0.004 26 0.0210 0.024 2
JUR 0.000 626 0.000 722 0.067 3 0.077 6 0.061 8 0.0712 0.0189 0.021 8 0.0199 0.0229
] 0.002 09 0.002 41 0.003 99 0.004 60 0.026 8 0.030 8 0.003 90 0.004 49 0.006 42 0.007 40
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