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Abstract ; Objective To investigate the contamination levels of per — and polyfluoroalkyl substances ( PFAS) in livestock
meat, eggs, and dairy products in Chongging, and to assess the exposure risk of population to PFAS through the consumption of
these foods. Methods 45 livestock meat, 45 eggs and 30 dairy products samples were randomly collected to determine 23
types of PFAS in Chongqing. Based on estimated food consumption data for Chongqging population in 2022, the dietary PFAS
exposure risk was evaluated. Results The detection rates of PFAS in the three categories of animal — derived foods in
Chongging were as follows: eggs > livestock meat > dairy products. Perfluorobutanoic acid (PFBA) was identified as the
predominant PFAS, with detection rates of 95.6% in eggs, 37.8% in livestock meat, and 10.0% in dairy products. Both
livestock meat and eggs were found to contain perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS) , with
PFOA detection rates (33.3% in eggs, 31.1% in livestock meat) higher than those of PFOS (2.2% in eggs, 4.4% in
livestock meat). The total average exposure to PFAS through the consumption of these three animal — derived food categories for
the population over 3 years old in Chongqing was 6. 75 —32. 81 ng/ (kg + week ). The average exposure levels of PFOA, PFOS,
and Y, PFASs (PFOA, PFOS, perfluorohexane sulfonic acid, and perfluorononanoic acid) did not exceed the tolerable weekly
intake (TWI) recommended by the European Food Safety Authority (EFSA). However, at high contamination levels of PFAS,
the exposure levels of Y, PFASs for children aged 3 =5 and 6 — 11 ranged from 5. 84 to 7. 09 ng/ (kg - week) , which exceeded
the TWI, ppps, by 32.7% —61.1%. Conclusion PFAS were detected in all three categories of animal — derived foods in
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Chongqing, with eggs contributing the most. The average PFAS exposure from these foods for individuals over 3 years old do not

pose a health risk, but high PFAS contamination presents a certain health risk to young children in Chongqing.
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Fig.1 Per capita daily consumption of three animal — derived food categories in the Statistical Yearbook of the National Bureau of Statistics

from 2016 to 2023
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Table 1 Contamination levels of PFAS in livestock meat in Chongqging ( pg/kg,n =45)

PFAS K (%, %) Ps BfE Tz £k Pos RRE
PFBA 17(37.8) 0.010 0.158 0.010 0.711 1.655
PFOA 13(33.3) 0.005 0.009 0.005 0.024 0.025
PFNA 4(8.9) 0.005 0.009 0.005 0.030 0.075
PFHxDA 6(13.3) 0.005 0.012 0.005 0.059 0.106
PFBS 1(2.2) 0.005 0.006 0.005 0.005 0.053
PFHxS 2(4.4) 0.005 0. 006 0.005 0.005 0.033
PFOS 1(2.2) 0.005 0.007 0.005 0.005 0.093
=2 fif 14(31.1) - - - - -
VB = "SRRI T 2 Fh B LA PRAS ARG i PRAS 5 3K f g e geit, R IA),
F2 HKATEIP PRAS 54K (pg/kg, n=45)
Table 2 Contamination levels of PFAS in eggs in Chongging (pg/kg, n=45)
PFAS KB (R, %) Ps B iz £k Pos RKRE
PFBA 43(95.6) 0.613 1.185 1.217 1.714 1.758
PFPeA 28(62.2) 0.010 0.080 0.103 0.144 0.240
PFOA 14(31.1) 0.005 0.017 0.005 0.068 0.087
PFNA 7(15.6) 0.005 0.035 0.005 0.262 0.346
PFDA 7(15.6) 0.005 0.039 0.005 0.238 0.548
PFUdA 12(26.7) 0.005 0.090 0.005 0.435 1.948
PFDoA 7(15.6) 0.005 0.020 0.005 0.045 0.366
PFTrDA 6(13.3) 0.005 0.039 0.005 0.066 0.862
PFTeDA 2(4.4) 0.005 0.011 0.005 0.005 0. 147
PFHxDA 2(4.4) 0.005 0.007 0.005 0.005 0.040
PFODA 1(2.2) 0.005 0.007 0.005 0.005 0.076
PFHxS 1(2.2) 0.005 0. 006 0.005 0.005 0.034
PFOS 2(4.4) 0.005 0.021 0.005 0.005 0.565
=2 ff 32(71.1) - - - - -
3 FERWHFLES PFAS 755K (ng/kg, n=30)
Table 3 Contamination levels of PFAS in dairy products in Chongqging ( pg/kg, n=30)

PFAS Kith B (R, %) Ps ¥ R4 Pos ioN[]
PFBA 3 (10.0) 0.010 0.071 0.010 0.173 1. 538
PFPeA 1(3.3) 0.010 0.018 0.010 0.010 0.253
=2 Fp 1(3.3) - - - - -
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Table 4 Estimated consumption of three animal — derived food categories in different regions, gender and age groups in Chongging in

2022 (g/day)

/eS| X P 3~5% 6~11% 12~17 % 18 ~59 % =60 %
30 4 7 91.1 156.9 195.0 171.2 126.3
s 71.7 146.5 162.2 128.3 103.1

il % 91.2 166. 1 201.6 172.7 126.8

ks 70.7 155.3 168.6 129.7 104.9

gt 5 93.0 148.0 189.0 173.0 127.1

s 73.8 137.2 155.9 129.0 102.6

HER S 5 35.7 52.0 52.6 34.2 30.5
% 32.5 50.2 46.1 31.1 27.2

Wi % 38.6 55.2 52.9 39.3 37.2

4 31.1 51.9 45.9 36.1 34.0

Ferf 5 36.8 51.0 55.0 32.5 26.6

& 36. 1 50.3 48.4 29.0 22.2

L% o 9% 74.0 93.9 103.0 19.5 29.7
4 71.8 90.9 92.6 23.7 30.7

I 5 96.6 117.2 113.6 26.1 46.0

ks 92.0 106.0 94.0 34.1 48.2

et 5 65.6 70.7 95.6 15.5 15.8

1 63.7 75.6 95.0 15.9 14.2

T AHFAF I 7 LR € e ) R 3R A8 M IR B (2020 4F ) ) i BT W48 A B B i) 470 43201

2.3 FRWERMER PFAS RFEKF  WFKS i,
TE =R IR B PFAS [ 5F- 3575 YL K 7 il
199 (Pos ) T5 RKF 1 FERT 3 % LU B AR 4RI B
NHERY S PAFS g% i1 52 LR AE IR IR (R po ka3, H.
SR ERY L PAFS 25k = TAM A, R AUAE 5
PERY S PAFS % #2 K & @ T R AR . M AR
PFAS SE-E175 L KR, PFAS [ Pos 75 Y4 /K F 5 8
PRt 3 % LA BN 2 ~3 f iy R ga it b, B PAFS

AEEEEAREE3 ~5 Mt B IL, 1
PFAS V- 3575 Ge il Pos 15 Y /K1 T, H R 82 5 53 i
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KPP E b, X E T 3 2 DL B AR
PAFS Bz B TTRR AR B iy , 76V 3975 BRI Pos 5 e /K-
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Table 5 Total PFAS exposure [ ng/ (kg - week) | due to consumption of three animal — derived food categories among population over 3

years old in Chongging

PFAS 75 447K HbIX e 3~5% 6~11% 12 ~17 % 18 ~59 % =60 %
SEHy Y e 4 5 30.34 26.59 15.78 8.89 7.94
ks 28.12 26.43 15.31 9.26 7.87
T 7 32.81 28.56 16. 10 9.76 9.18
°s 27.89 27.76 15.47 10.33 9.34
VL) L 30. 84 25.40 15.99 8.63 7.19
ks 30.17 25.73 15.65 8.80 6.75
P95 5 YL Erend 5 73.68 66. 44 40.76 24.51 21.07
’s 66.76 65.67 39.20 24.61 20.54
] L 78.55 71.17 41.76 26.25 23.51
ks 66.23 69.15 39.89 26.75 23.50
i) ) 74.93 63.24 40. 84 24.08 19.66
E’s 71.05 63.37 39.49 23.75 18.34
A = 2B Wi £ T R Y PRAS RSy A SR R Rl

EIGNITRIE VNN 3220 92T e B/ S oy = g
(1) PFOA 1 PFOS & f 1 33 Rl M TWI, ff TWI
AL AL 10% o HNIE 2 FT7R £ X, PFASs SF-1475 3

KR, HRT 3 2L RS & =288 a &
TR IR T TWIg by, , (HTE Pog 5 G2
KBS, RT3 ~5 S 4L 6 ~11 % JLEW

Y, PFASs
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