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Abstract: Objective To investigate the contamination characteristics of per— and polyfluoroalkyl substances (PFAS) in
mutton and its by—products sold in Lanzhou and assess the associated health risks through dietary exposure. Methods A total
of 88 samples of mutton and sheep offal were collected. The presence of 25 PFAS was systematically analyzed using liquid
chromatography—tandem mass spectrometry, and dietary exposure risks were evaluated using the hazard ratio (HR). Results
The overall detection rate of PFAS was 79.54%, with the most significant contamination observed in sheep liver, where the
detection rate reached 100%. PFBA and PFOS were the predominant monomers detected. Under the current consumption
pattern, the HRs for PFBA, PFOS, and PFDS in mutton and its by—products were all less than 1. The exposure risk of PFOS
in sheep liver was significantly higher than that in other tissues, and the HR in children was approximately 2.4 times that in
adults due to their lower body weight. Conclusion A total of 14 PFAS monomers were detected in the 88 mutton and sheep
offal samples analyzed in this study. The overall contamination level was low, and the dietary risk assessment indicated no
significant health risk to humans.
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Figure 1 Chromatogram
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Table 1 Characteristic ion pairs and corresponding collision

energies for PFAS monomers
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Table 2 Detection range and detection rate of 14 PFAS in mutton

and its by—products

PFAS oz Tl (e/ke) K H (%)
PFBA <0.60 ~ 8.96 51.14
PFPeA <0.60 ~ 1.86 1477
PFHXA <0.30 ~0.58 7.95
PFHPA <030~ 0.58 6.82
PFOA <030 ~3.04 6.82
PFNA <0.30 ~7.50 9.09
PFDA <0.30~0.56 227
PFDOA <030~0.73 227
PFTEDA <030~ 0.45 1.37
PFODA <030~ 0.85 6.82
PFPES <0.30~0.52 137
PFOS <0.30~9.80 51.14
PFNS <030 ~9.09 30.68
PFDOS <030 ~0.31 1.37
PFAS i di <4.80~17.58 79.54

AR 1.

R 3 FHBILE A PRAS i

Table 3 PFAS content in mutton and its by—products

B S PFAS K Tl (ne/ke) Kt 2R (%)
4 (n=8) <240~ 631 37.50
JH(n=9) <2.40~9.54 66.67
R (n=9) <240~11.78 66.67
Il (n=9) <240~10.18 88.89
W (n=33) <2.40~17.58 100.00
Falr(n=11) <2.40~8.70 7273
W (n=9) <2.40~10.30 66.67

F£ PFAS K H e 2 10 Ak 4000 T R L 49
IR PFOS Fll PFDS. 498 T FRTEFTA LR 44 R
[ BE At ELRS R i o SE b PROS F1 PFDS
B ARG HH 3T vy T M AT 41, 3k 5 SCRR U2 A 4 3 A
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Figure 2 PFAS content in mutton and its by—products
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Figure 3 Composition ratio of PFAS in mutton and its

by—products
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Figure 4 Correlation coefficients of PFAS content in sheep liver
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Table 4 EDI of PFAS in mutton and its by—products [ pg/(kg-d)]

PFAS ESNL Fi Ea Fht FIF it *5
LON
TR 298 x 107 1.05x 10 298 x 107 298 x 107 1.20 % 10™ 298 x 107 8.46 x 107
PFOS 149 x 107 1.49x 10° 1.49x 107 1.49 x 107 2.98 x 10™ 570 x 107 1.49 x 107
PFDS 1.49x 10° 1.49x 10° 149 x 10° 1.49 x 10° 232x10% 1.49 x 10° 1.49 x 10°
M PFAS 5.96 x 107 1.35x10* 5.96 x 107 5.96 x 107 6.50 x 10 1.02x10% 1.14 x 10*
JL# PFAS
TR 7.20% 107 2.53x 10 7.20% 107 7.20 x 107 2.90 x 10 7.20x 107 2.04x10™
PFOS 3.60x 107 3.60x 107 3.60 % 107 3.60 % 107 7.20 % 107 138 x 10™ 3.60 x 107
PFDS 3.60 x 107 3.60 x 107 3.60 x 107 3.60 x 107 559 % 10™ 3.60x 107 3.60 x 107
B PFAS 144 x10* 3.25x10™ 1.44 x 10 1.44 x 10 1.57x 10° 246 x 107 276 x 107
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Figure 5 Hazard ratios for adults and children
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