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[ Abstract] Objective To analyze the concentration levels of perfluorinated and polyfluoroalkyl compounds ( PFAS ) in
umbilical cord blood of pregnant women in Linyi area, so as to evaluate the fetal PFAS load more comprehensively. Methods Based
on the prospective birth cohort study from January 2019 to December 2021, among 420 mother-infant cohorts who joined the birth cohort
in Linyi, Shandong Province, 120 full-term infants born naturally through vaginal delivery were selected as the research objects. The
concentrations of 29 kinds of PFAS in umbilical cord blood were determined by liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) to assess their exposure levels. Results 6:2FTS was not detected in the sample, and the PFAS with low detection
rate in the sample were: 4.2 FTS(17.5% ), 8:2 FTS (6% ), FOSA (15% ), NADONA (10% ), N-EtFOSAA (3% ), N-
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MeFOSAA (10.8% ), PFNS(4% ), > m2-PFOS(13% ) ,PFPeS(20% ), The other 19 kinds of PFASs were: 6:2 CI-PFESA, PFBA,
PFDoA, PFHpS, L-PFHxS, PFNA, PFOA, L-PFOS, 6m-PFOS, 3,4,5m-PFOS and PFUdA, and the detection rates were all 100% .
The detection rates of HFPO-DA, PFBS, PFDA, PFHpA, PFHxA, 1m-PFOS, PFPeA and PFTeDA were 77. 1% ~ 100% . Exposure
concentration of PFAS; the median concentration of PFOA was the highest (3.234 ng/mL), followed by 6.2 CI-PFESA (1. 351
ng/mL) , L-PFOS(0. 935 ng/mL) , PFNA (0. 268 ng/mL) , 3,4,5m-PFOS (0. 191 ng/mL ), L-PFHxS ( 0. 170 ng/mL ) , PFUdA (

0.122 ng/mL ), and the median concentration of other detected compounds was 0.001 ~ 0.099 ng/mlL. Conclusion

Among the 29

kinds of PFASs detected in umbilical cord blood in Linyi area, PFOA exposure level is the highest, followed by 6 . 2 Cl-PFESA

exposure level ,which has exceeded the PFOS exposure level in previous studies. It is of great significance to comprehensively evaluate

the load status of fetal PFAS and provide basic data for further continuous monitoring of fetal growth and development and health risk

assessment by PFSA in the future.
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R2 ZAREMP PFAS REFRFEKF (ng/mL)

4 %>100 PR P LTS RKE-RME HA
P25 P50 P75

PFAS(ng/mL)

6:2 CI-PFESA 100 1. 351 1. 669 1.313 0.271-8. 832 0. 835 1.351 2.012
HFPO-DA 80.8 0. 001 0. 005 0 < LOD - 0. 092 < LOD 0. 001 0. 006
PFBA 100 0.075 0. 131 0. 081 0. 010-0. 081 0. 049 0.075 0.113
PFBS 80. 8 0. 007 0.015 0 < LOD -0. 156 < LOD 0. 007 0.017
PFDA 99 0. 099 0.110 0 < LOD -0.417 0. 058 0. 099 0.137
PFDoA 100 0. 027 0.031 0.026 0. 029-0. 082 0.017 0. 027 0.041
PFHpA 77,1 0. 026 0. 096 0 < LOD -1.173 < LOD 0. 026 0.097
PFHpS 100 0.021 0. 022 0.019 0. 004-0. 055 0.014 0. 021 0. 027
PFHxA 96.9 0.025 0. 025 0 < LOD - 0. 065 0. 008 0. 025 0.039
L-PFHxS 100 0. 170 0. 185 0. 164 0.039-0. 646 0. 122 0. 170 0.216
PFNA 100 0.268 0. 280 0.251 0. 084-0. 604 0. 179 0. 268 0. 364
PFOA 100 3.234 3.443 3.121 0. 096-9. 93 2;321 3.234 4.315
L-PFOS 100 0.935 1.108 0.904 0.061-3. 803 0.628 0.935 1.413
6m-PFOS 100 0.088 0.134 0. 089 0.004-1. 038 0. 054 0.088 0.174
3,4,5m-PFOS 100 0. 191 0.218 0. 192 0. 050-0. 698 0. 140 0. 191 0.265
1m-PFOS 98.5 0. 001 0. 001 0 < LOD - 0. 065 0. 001 0. 001 0. 002
PFPeA 79.2 0. 002 0. 005 0 < LOD - 0. 068 < LOD 0. 002 0.007
PFTeDA 90 0.022 0. 024 0 < LOD - 0.220 0.013 0.022 0.032
PFUdA 100 0.122 0. 137 0.111 < LOD - 0. 366 0. 085 0.122 0.181

7 . PFAS [ H R (LOD ng/mL) :6:2 CI-PFESA(0.003) ,HFPO-DA(0.001) PFBA(0.002) .PFBS(0.005) .PFDA(0.006) .PFDoA(0.015) .
PFHpA (0. 002) PFHpS(0.0007) . PFHxA (0.0017) .L-PFHxS (0.0035) .PFNA (0.0052) .PFOA (0.0045) . L-PFOS(0.0035) ,6m-PFOS
(0.005) .3,4,5m-PFOS (0.0086) .1m-PFOS(0.0006) , PFPeA(0.001) PFTeDA(0.009) PFUdA(0.01)

%3 KA Spearman FHIEXLHT 19 Ff PFAS #8X1%
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Lo
PFESA
HFPO-DA  0.082 1.0
PFBA 0.045 0.1 10
PFBS 0.69 0.178 0.09 1.0

PFDA 0.596 * 0.003 0.044 -0.022 1.0

PFDoA 0.348 ** 0.083 0.087 0.056 0.805* 1.0

PFHpA 0.034 -0.016 -0.023 0.033 ** -0.144 -0.166 1.0

PFHpS 0.516 ** 0.106 0.102  0.091 0.667 **0.577 ** —=0.01 1.0

PFHxA -0.038 0.051 0.231* -0.154 -0.082 0.007 -0.159 0.189 * 1.0

L-PFHxS  0.336 ** 0.179 0.060 0.092 0.504 ** 0.405 ** -0.006 0. 636 ** 0. 134 1.0

PFNA 0.472 % 0.043  0.067 0.060 0.840 **0.701 ** -0.023 0.767 ** 0.046 0.539 ** 1.0

PFOA 0.2% 0.21*% 0.104 0.065 0.369 **0.295* 0.04 0.475* 0.093 0.628 **0.634 ** 1.0

L-PFOS  0.737 ** -0.053 0.054 0.025 0.799 **0.605 ** —0.104 0.772 ** 0.016 0.514 ** 0.726 **0.341 ** 1.0

6m-

PEOS 0.391 * 0.075 0.134  0.121 0.430 ** 0.344 ** 0.049 0.595 ** —0.068 0. 416 ** 0. 499 ** 0. 277 ** (. 495 ** 1.0

3,4,5m-

TS 0.514 % 0.068 0.128  0.075 0.619 ** 0.515 ** —0.043 0.889 ** 0.223 (.595 ** 0. 675 ** 0. 463 ** 0. 756 ** 0. 660 ** Lo

Im-PFOS  0.698 ** 0.014  0.077  0.041 0.783 ** 0.59 ** 0.137 0.752*% 0.074 0.536 ** 0.719 ** 0.342 ** 0. 948 ** 0.413 ** 0.746 ** 1.0
PFPeA -0.064 0.049 0.123 -0.24* -0.052 0.009 0.017 0.057 0.549 ** 0.042 -0.051 -0.078 -0.048 -0.19* 0.077  0.016 1.0
PFTeDA  0.229 ** 0.062 0.074  0.043 0.551 **0.724 ** 0.056 0.443 ** 0.156 0.34 ** 0.476 ** 0.260 ** 0.405 ** 0.23 ** 0.4268 * 0.39 ** 0.095 1.0

PFUdA 0.558 ** -0.025 0.29 0.02 0.897 **0.817 ** -0.1540.694 ** 0.1  0.54 ** 0.847 ** 0.413 ** 0. 788 ** 0.355 ** 0.595 ** 0.799 ** 0.34 0.556 ** 1.0
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FEA R 30 10. 8% 3% 15% 6% o X5 HH A [A]
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