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Occurrence and Dietary Exposure of Legacy and Emerging
Per- and Polyfluoroalkyl Substances in Preprepared Meat
and Aquatic Dishes — China, 2025
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Summary

What is already known about this topic?

The increasing consumption of preprepared dishes in
China has raised public health concerns regarding
potential exposure
substances (PFASs).
What is added by this report?

Trifluoroacetic acid was the predominant PFAS in all

and polyfluoroalkyl

to per-

samples, while long-chain PFASs were mainly detected
in aquatic foods. A conservative scenario-based dietary
exposure assessment showed that the estimated daily
intake of total PFASs ranged from 1.14 to 98.63 ng/kg
body weight/day across various preprepared dishes.
What are the implications for public health
practice?

Current PFASs exposure from preprepared meat and
aquatic dishes poses a low health risk for consumers,
but continued monitoring and risk assessment remain

necussary.

ABSTRACT

Introduction: Per- and polyfluoroalkyl substances
(PFASs) are widely found in household diets. With the
increasing consumption of preprepared dishes in
China, these products may represent an additional
dietary source of PFAS:s.

Methods: The occurrence of PFASs in typical
preprepared meat and aquatic dishes available on the
Chinese market was investigated, and a conservative
scenario-based dietary exposure assessment for Chinese
adult males was conducted.

Results: PFASs were widely detected in the
preprepared dishes, with trifluoroacetic acid (TFA)
(100%), trifluoromethanesulfonate (88.41%),
perfluorooctanoic  acid (PFOA) (86.96%), and
perfluorobutanoic acid (81.16%) showing the highest
detection frequencies. The PFAS concentrations and
compositional profiles varied across food categories.
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The estimated daily intake (EDI) of total PFASs
ranged from 1.14 to 98.63 ng/kg body weight
(bw)/day, with TFA being the predominant
contributor across all food samples, with an average
contribution of 96.54%.

Conclusion: The consumption of preprepared meat
and aquatic dishes may contribute to dietary exposure
of PFAS. Although the average EDIs for PFASs were
below the corresponding health-based guidance values,
the common occurrence and variability of PFAS levels
in these dishes highlight the need for continued
monitoring of PFASs in preprepare dishes.

Per- and polyfluoroalkyl substances (PFASs) are a
class of fluorinated chemicals containing at least one
fully fluorinated methyl or methylene carbon (7). The
environmental  persistence,  bioaccumulation  in
humans, and potential adverse health effects of PFASs
have raised significant concerns (2). The diet of the
general population is a major source of PFAS exposure
as these compounds can accumulate along food chains
and enter foods through industrial processing or
migration from food-contact materials (2). In response
to these concerns, the European Food Safety
Authority (EFSA) established a tolerable weekly intake
for the combined intake of PFASs, including
perfluorooctane sulfonate (PFOS), perfluorooctanoic
acid (PFOA), perfluorononanoic acid (PFNA), and
perfluorohexane sulfonic acid (PFHxS) (3). Notably,
owing to the widespread environmental occurrence of
trifluoroacetic acid (TFA) and the increasing evidence
of its adverse health effects, TFA has been officially
classified as a reproductive toxicity, class 1B, by the
German Environment Agency (UBA) and the German
Federal Institute for Risk Assessment (4). Furthermore,
the UBA established a tolerable daily intake (TDI) for
TFA in 2020 (5), while EFSA is currently reviewing a
health-based guidance (HBGV) for this

value
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compound. PFAS contamination of Chinese daily
household diets and the associated dietary exposure
have been extensively investigated through the China
Total Diet Study (TDS) (6-7). However, the
consumption of preprepared dishes has increased
rapidly in recent years, becoming an increasingly
common component of the daily diet, particularly
among urban residents (8). Unlike traditional cooked
foods, preprepared dishes are complex food matrices
involving multiple stages of production, processing,
packaging, storage, and consumption, all of which may
influence the of PFAS in foods.
Additionally, correlations between plasma PFAS levels
and the consumption of packaged foods have been
reported (9). However, data on PFAS contamination
in preprepared dishes remain scarce, thereby limiting
comprehensive assessments of dietary exposure and
potential health risks to the general population.

occurrence

Before sampling, a market-oriented survey was
conducted across 12 provincial-level administrative
divisions with  well-developed preprepared dish
industries to characterize the major food categories,
representative brands, and sales volumes. Based on the
predominant types of preprepared dishes and the
market share for the consumption of residents in
China, 69 retail preprepared dish samples were
collected in 2025 through online and offline purchases.
These samples represented 19 product subcategories
and 40 brands. Meat (7=51) and aquatic foods (7=18)
were  prioritized because they represent the
predominant food categories for preprepared dishes in
China. Supplementary Table S1 (available at hteps://
weekly.chinacdc.cn/)  lists  the detailed sample
information. This study analyzed 32 PFASs in all food
samples, including 13 perfluoroalkyl carboxylic acids

(C2-C14 PFCAs), ten perfluoroalkyl sulfonic acids

(C1-C10 PFSAs), three alternatives [9-
chlorohexadecafluoro-3-oxanonane-1-sulfonic acid
(6:2 CI-PFESA), 11-chloroeicosafluoro-3-

oxaundecane-1-sulfonate, and dodecafluoro-3H-4,8-
dioxanonanoate], three polyfluoroalkyl phosphate
(6:2, 6:2/8:2, 8:2 diPAPs), and three
polyfluoroalkyl ~phosphinic acids (6:6, 6:8, 8:8
PFPiAs). Details of the sample pretreatment and
instrumental analysis are described in our previous
study (7). Supplementary Table S2 (available at
hetps://weekly.chinacdc.cn/) lists the spiked relative
recoveries and method detection limit (MDL). For
frequencies  (DFs)
exceeding 50% within a given food category, the non-

diesters

compounds  with  detection
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detected sample concentrations were set to 1/2 MDL.
Because authoritative consumption data specific to
preprepared dishes is limited, a conservative scenario-
based dietary exposure assessment was conducted using
the average daily household food consumption data
from the Sixth China TDS to assess the possible
estimated daily intake (EDI) of PFASs associated with
preprepared dishes in typical Chinese adult males (>18
years, average bw of 69.6 kg) (10). Supplementary
Material (available at https://weekly.chinacdc.cn/)
details the exposure assessment model. Statistical
analyses were performed using R version 4.3.3 (R
Studio, open source, Boston, MA, USA) and figures
were generated using OriginPro 2022 (OriginLab,
Northampton, MA, USA).

Overall, 19 of the 32 PFASs were detected in the
preprepared dishes, with the total PFAS concentration
ranging from 2.41 to 80.24 ng/g wet weight (ww).
TFA, trifluoromethanesulfonate (TEMS), PFOA, and
perfluorobutanoic acid (PFBA) were the most
frequently detected PFASs across all food samples, with
DFs of 100%, 88.41%, 86.96%, and 81.16%,
respectively. Table 1 summarizes the DFs and PFAS
concentrations in the two food categories. Among the
most prevalent PFASs, the median concentrations of
TFA, PFBA, TEMS, and PFOA across all the
preprepared dishes were 10.55, 0.054, 0.037, and
0.018 ng/g ww, respectively. The TFA and PFBA
concentrations were significantly higher in meats than
in aquatic foods (median: 10.91 versus 6.41 ng/g ww
for TFA; 0.07 versus 0.02 ng/g ww for PFBA, P<0.05),
whereas aquatic foods exhibited significantly higher
PFOA concentrations (median: 0.05 versus 0.02 ng/g
ww, P<0.05) (Figure 1). Consistent with this trend,
long-chain PFASs (carbon chain length >6) also
exhibited higher DFs and concentrations in aquatic
foods than in meats (Table 1), with an average DF of
39.29% versus 10.08% and a median summed long-
chain PFAS concentration of 0.16 ng/g ww versus 0.02
ng/g ww, respectively. In the conservative scenario-
based estimation, the EDI was calculated for each
sample and summarized as the mean to represent
average exposure (Table 2). The average EDIs of the
total PFAS from the preprepared meat and aquatic
dishes were 17.93 and 4.38 ng/kg bw/day, respectively.
As the predominant PFAS detected across all samples,
the average EDIs of TFA from the preprepared meat
and aquatic dishes were 17.69 and 4.02 ng/kg bw/day,

respectively.
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TABLE 1. DFs and concentrations of PFASs in retail preprepared meat and aquatic dishes — China, 2025.
Meats (n=51)

Aquatic foods (n=18)

Parameters DF (%) Median (25th, 75th) (ng/g ww) Range (ng/g ww) DF (%) Median (25th, 75th) (ng/g ww) Range (ng/g ww)
TFA 100.00 10.91 (7.39-16.9) 2.32-80.07 100.00 6.41 (4.36-11.50) 2.73-55.12
TFMS 98.04 0.04 (0.01-0.09) ND-1.18 61.11 0.04 (0-0.18) ND-0.26
PFPrA 5.88 0 (0-0) ND-0.11 0 - -
PFBA 92.16 0.07 (0.04-0.10) ND-0.32 50.00 0.02 (0-0.05) ND-0.09
PFBS 50.98 0 (0-0.01) ND-0.02 50.00 0 (0-0.01) ND-0.02
PFPeA 1.96 0 (0-0) ND-0.25 0 - -
PFHXA 13.73 0 (0-0) ND-0.07 33.33 0 (0-0.01) ND-0.05
PFHxS 1.96 0 (0-0) ND-0.01 33.33 0 (0-0.01) ND-0.09
PFHpS 0.00 - - 22.22 0 (0-0) ND-0.02
PFOA 84.31 0.02 (0.01-0.03) ND-0.09 94.44 0.05 (0.02-0.06) ND-0.46
PFOS 19.61 0 (0-0) ND-0.09 72.22 0.04 (0-0.15) ND-1.76
PFNA 3.92 0 (0-0) ND-0.01 44.44 0 (0-0.02) ND-0.32
PFDA 0.00 - - 66.67 0.01 (0-0.05) ND-0.17
PFUdA 3.92 0 (0-0) ND-0.05 61.11 0.03 (0-0.08) ND-1.23
PFDoA 3.92 0 (0-0) ND-0.01 33.33 0 (0-0.04) ND-0.25
PFTrDA 1.96 0 (0-0) ND-0.10 22.22 0 (0-0) ND-1.16
PFTeDA 5.88 0 (0-0) ND-0.33 5.56 0 (0-0) ND-0.05
6:2 CI-PFESA 0.00 - - 55.56 0 (0-0.01) ND-0.07
6:2 diPAP 1.96 0 (0-0) ND-0.02 5.56 0 (0-0) ND-0.01

Note: “~” indicates non-detected PFAS in this food category.

Abbreviation: PFASs=per- and polyfluoroalkyl substances; DF=detection frequency; ww=wet weight; ND=non-detected; IQR=interquartile
range; TFA=trifluoroacetic acid; TFMS=trifluoromethanesulfonate; PFPrA=perfluoropropanoic acid; PFBA=perfluorobutanoic acid;
PFBS=perfluorobutanesulfonic acid; PFPeA=perfluoropentanoic acid; PFHxA=perfluorohexanoic acid; PFHxS=perfluorohexanesulfonic
acid; PFHpS=perfluoroheptanesulfonic acid; PFOA=perfluorooctanoic acid; PFOS=perfluorooctanesulfonic acid; PFNA=perfluorononanoic
acid; PFDA=perfluorodecanoic acid; PFUdA=perfluoroundecanoic acid; PFDoA=perfluorododecanoic acid; PFTrDA=perfluorotridecanoic
acid; PFTeDA=perfluorotetradecanoic acid; 6:2 CI-PFESA=9-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid; 6:2 diPAP=6:2
fluorotelomer phosphate diester.

DISCUSSION media (/7). Notably, the TFA levels in both the

preprepared meat (median: 10.91 ng/g ww) and
TFA is a highly persistent and mobile substance that aquatic dishes (median: 6.41 ng/g ww) were higher
than those previously reported for the corresponding
food categories in the Sixth China TDS, where the

median concentrations were 4.99 and 5.53 ng/g ww,

is present at elevated levels in the environment
worldwide, posing an increasing public health concern
(11). In this study, TFA was the only PFAS analog

detected in all preprepared dishes and was also the
most abundant substance, with concentrations ranging
from 2.32 to 80.07 ng/g ww, accounting for
48.78%-99.79% (mean: 96.54%) of the total PFASs
mass concentration. This finding is consistent with our
previous results from the Sixth China TDS, in which
TFA was identified as the predominant PFAS in daily
household diets, contributing more than 83% on
average (7). The widespread occurrence of TFA may be
attributed to its direct industrial application, formation
as a degradation product of precursor chemicals, and
strong persistence and high mobility, which collectively
promote its broad distribution across environmental
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respectively (7). This difference may be partly
explained by the complex matrices of the preprepared
dishes, which may include contributions from plant-
origin foods, other additives, and processing steps.
Furthermore, the higher DFs and concentrations of
long-chain PFASs in the aquatic preprepared dishes
observed in this study were consistent with our
previous findings (6). The chain-length-dependent
pattern corresponds with the greater bioaccumulation
and biomagnification potential of long-chain PFASs
within aquatic food webs (12).

Based on the conservative scenario-based estimation,
the EDI of the total PFASs ranged from 1.14 to 98.63
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FIGURE 1. Concentrations of frequently detected PFASs in preprepared meat and aquatic dishes — China, 2025. (A) TFA;

(B) TFMS; (C) PFBA and (D) PFOA.

Note: Boxes show concentrations of PFASs with DFs exceeding 50%. Differences between meat and aquatic foods were

assessed using the Wilcoxon rank-sum test.
Abbreviation:  TFA=TFA=trifluoroacetic
PFOA=perfluorooctanoic acid

* indicates P<0.05.

acid;

ng/kg bw/day across all dishes. TFA was the
predominant contributor to overall PFAS exposure
because of its relatively high concentrations in these
dishes, with the EDI ranging from 1.10 to 98.42 ng/kg
bw/day. Consistent with the concentration pattern, the
contribution of TFA to total PFAS exposure differed
by food category, accounting for an average of 98.13%
in meat but a lower proportion of 92.04% in aquatic
foods. These estimates should be interpreted as
scenario-based indicators of the potential contribution
of preprepared dishes to PFAS exposure because
individual exposure may vary with dietary patterns and
consumption frequency.

Due to the significant high EDI levels of TFA, the
potential health risks were further assessed by
calculating the hazard quotients (HQs), using the TDI
of 18 pg/kg bw/day established by the UBA (5). The
average HQs for TFA were 0.001 and 0.0002 for the
preprepared meat and aquatic dishes, respectively,
indicating a generally low health risk for consumers.

The findings in this report are subject to at least two
limitations. First, sampling was designed to investigate
major market-oriented retail preprepared dishes,
particularly meat and aquatic foods, which do not
provide comprehensive estimates for all preprepared
dishes. Second, owing to the lack of authoritative and
nationally representative consumption data specific to
preprepared dishes in China, dietary exposure was

742 CCDC Weekly / Vol. 8 / No. 24

TFMS=trifluoromethanesulfonate;

PFBA=perfluorobutanoic  acid;

estimated using household dietary consumption data
from the Sixth China TDS as a conservative scenario-
based approach. Changes in the dietary structure,
individual consumption frequency, and food choices
may introduce uncertainty. Future studies should
conduct refined exposure assessments that explicitly
incorporate individual-level consumption frequencies
and portion sizes of preprepared dishes.

In conclusion, although PFASs were widely detected
in preprepared meat and aquatic dishes, the
preliminary risk assessment suggests low health risks of
PFASs exposure from these dishes. Additionally, these
findings support the monitoring of preprepared meat
and aquatic dishes and the priority supervision of
ultrashort-chain PFASs. Future studies should expand
the coverage of dishes and PFASs and clarify
contamination sources to support the risk management
of preprepared dishes.
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TABLE 2. Average EDI of PFASs from preprepared meat
and aquatic dishes for typical Chinese adult males —
China, 2025.

Compound Meats Aquatic foods
(ng/kg bw/day) (ng/kg bw/day)
TFA 17.69 4.02
TFMS 0.07 0.04
PFPrA 0.01 0
PFBA 0.10 0.01
PFBS 0.01 0
PFPeA 0.01 0
PFHXA 0 0
PFHxS 0 0.01
PFHpS 0 0
PFOA 0.03 0.03
PFOS 0.01 0.12
PFNA 0 0.01
PFDA 0 0.01
PFUdA 0 0.06
PFDoA 0 0.01
PFTrDA 0 0.04
PFTeDA 0.01 0
6:2 CI-PFESA 0 0.01
6:2 diPAP 0 0
Total PFASs 17.93 4.38

Note: "Total PFASs" refers to the EDI of all detected PFASSs.
Abbreviation: EDI=estimated daily intake; bw=body weight; TFA=
trifluoroacetic acid; TFMS=trifluoromethanesulfonate; PFPrA=
perfluoropropanoic acid; PFBA=perfluorobutanoic acid; PFBS=
perfluorobutanesulfonic acid; PFPeA=perfluoropentanoic acid;
PFHxA=perfluorohexanoic acid; PFHxS=perfluorohexanesulfonic
acid; PFHpS=perfluoroheptanesulfonic acid; PFOA=
perfluorooctanoic  acid; PFOS=perfluorooctanesulfonic  acid,;
PFNA=perfluorononanoic acid; PFDA=perfluorodecanoic acid;
PFUdA=perfluoroundecanoic acid; PFDoA=perfluorododecanoic
acid; PFTrDA=perfluorotridecanoic acid; PFTeDA=
perfluorotetradecanoic acid; 6:2 CI-PFESA=9-
chlorohexadecafluoro-3-oxanonane-1-sulfonic acid; 6:2 diPAP=6:2
fluorotelomer phosphate diester.
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SUPPLEMENTARY MATERIAL

SUPPLEMENTAL TEXT S1. Dietary exposure assessment model for PFASs from retail preprepared meat and
aquatic dishes among typical Chinese adult males.

Dietary exposure was estimated using a scenario-based approach. For each detected PFAS, the estimated dietary
intake (EDI) was calculated as follows:

EDI=

bw
Where ¢ is the PFAS concentration in preprepared dishes [ng/g, wet weight (ww)], f¢ is the average daily food
consumption from the Sixth China Total Diet Study (TDS) to represent the corresponding preprepared dish
category (meats: 85.55 g/day; aquatic foods: 27.90 g/day), and bw is the average body weight of Chinese adult males
(69.6 kg). In the scenario estimation, the average daily household food consumption data for each food category
from the Sixth China TDS were considered to be entirely represented by preprepared dishes of that category.

SUPPLEMENTARY TABLE S1. Sample information for retail preprepared meat and aquatic dishes — China, 2025.

Food category Sample item Brand Place of production
Meats Stewed Beef with Tomatoes-1 Brand 1 Sichuan
Meats Stewed Beef with Tomatoes-2 Brand 2 Anhui
Meats Stewed Beef with Tomatoes-3 Brand 3 Zhejiang
Meats Stewed Beef with Tomatoes-4 Brand 4 Beijing
Meats Kung Pao Chicken-1 Brand 5 Zhejiang
Meats Kung Pao Chicken-2 Brand 6 Jiangsu
Meats Kung Pao Chicken-3 Brand 7 Shandong
Meats Kung Pao Chicken-4 Brand 8 Henan
Meats Beef Tenderloin Strips with Black Pepper-1 Brand 9 Zhejiang
Meats Beef Tenderloin Strips with Black Pepper-2 Brand 10 Hubei
Meats Beef Tenderloin Strips with Black Pepper-3 Brand 8 Henan
Meats Braised Pork in Brown Sauce-1 Brand 5 Zhejiang
Meats Braised Pork in Brown Sauce-2 Brand 10 Shanghai
Meats Braised Pork in Brown Sauce-3 Brand 1 Sichuan
Meats Braised Pork in Brown Sauce-4 Brand 11 Shandong
Meats Braised Pork in Brown Sauce-5 Brand 10 Shanghai
Meats Braised Pork in Brown Sauce-6 Brand 8 Henan
Meats Braised Pork in Brown Sauce-7 Brand 12 Guangdong
Meats Braised Pork in Brown Sauce-8 Brand 13 Shandong
Meats Braised Pork in Brown Sauce-9 Brand 4 Beijing
Meats Chicken with Fish Maw-1 Brand 14 Guangdong
Meats Chicken with Fish Maw-2 Brand 15 Guangdong
Meats Steamed Pork Belly with Preserved Mustard Greens-1 Brand 5 Zhejiang
Meats Steamed Pork Belly with Preserved Mustard Greens-2 Brand 1 Sichuan
Meats Steamed Pork Belly with Preserved Mustard Greens-3 Brand 4 Beijing
Meats Stewed Beef Brisket with Radish-1 Brand 16 Guangdong
Meats Stewed Beef Brisket with Radish-2 Brand 17 Guangdong
Meats Stewed Beef Brisket with Radish-3 Brand 18 Beijing
Meats Stewed Beef Brisket with Radish-4 Brand 4 Beijing

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 8/ No. 24 S1
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Continued
Food category Sample item Brand Place of production
Meats Three Delicacies-1 Brand 5 Zhejiang
Meats Braised Pork Ball in Brown Sauce-1 Brand 10 Shanghai
Meats Braised Pork Ball in Brown Sauce-2 Brand 7 Shandong
Meats Braised Pork Ball in Brown Sauce-3 Brand 5 Zhejiang
Meats Braised Pork Ball in Brown Sauce-4 Brand 4 Beijing
Meats Braised Pork Balls in Gravy-1 Brand 19 Shandong
Meats Braised Pork Balls in Gravy-2 Brand 20 Beijing
Meats Braised Pork Balls in Gravy-3 Brand 4 Beijing
Meats Sweet and Sour Pork Tenderloin-1 Brand 19 Shandong
Meats Sweet and Sour Pork Tenderloin-2 Brand 21 Beijing
Meats Sweet and Sour Pork Tenderloin-3 Brand 5 Zhejiang
Meats Stewed Beef with Potatoes-1 Brand 22 Anhui
Meats Stewed Beef with Potatoes-2 Brand 8 Henan
Meats Stewed Beef with Potatoes-3 Brand 4 Beijing
Meats Crispy Fried Pork Strips-1 Brand 23 Sichuan
Meats Crispy Fried Pork Strips-2 Brand 6 Jiangsu
Meats Crispy Fried Pork Strips-3 Brand 24 Sichuan
Meats Crispy Fried Pork Strips-4 Brand 11 Shandong
Meats Yuxiang Shredded Pork-1 Brand 25 Zhejiang
Meats Yuxiang Shredded Pork-2 Brand 1 Sichuan
Meats Yuxiang Shredded Pork-3 Brand 10 Shanghai
Meats Yuxiang Shredded Pork-4 Brand 26 Tianjin
Agquatic foods Fotiaogiang-1 Brand 27 Shandong
Aquatic foods Fotiaogiang-2 Brand 28 Fujian
Agquatic foods Fotiaogiang-3 Brand 29 Guangdong
Aquatic foods Fotiaogiang-4 Brand 8 Henan
Agquatic foods Millet Porridge with Sea Cucumber-1 Brand 30 Fujian
Aquatic foods Millet Porridge with Sea Cucumber-2 Brand 31 Shandong
Agquatic foods Millet Porridge with Sea Cucumber-3 Brand 32 Fujian
Aquatic foods Braised Hairtail in Brown Sauce-1 Brand 33 Anhui
Aquatic foods Braised Hairtail in Brown Sauce-2 Brand 2 Anhui
Aquatic foods Braised Hairtail in Brown Sauce-3 Brand 34 Anhui
Agquatic foods Braised Hairtail in Brown Sauce-4 Brand 35 Beijing
Aquatic foods Fish with Pickled Mustard Greens-1 Brand 36 Zhejiang
Agquatic foods Fish with Pickled Mustard Greens-2 Brand 6 Jiangsu
Aquatic foods Fish with Pickled Mustard Greens-3 Brand 37 Sichuan
Agquatic foods Fish with Pickled Mustard Greens-4 Brand 38 Jiangsu
Aquatic foods Fish with Pickled Mustard Greens-5 Brand 39 Guangdong
Aquatic foods Fish with Pickled Mustard Greens-6 Brand 40 Anhui
Aquatic foods Shrimp with Mixed Beans-1 Brand 5 Zhejiang
Note: 19 items of retail preprepared meat and aquatic dishes from 40 brands across 12 provincial-level administrative divisions were
collected.
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SUPPLEMENTARY TABLE S2. Spiked relative recoveries (average = relative standard deviation) and method detection
limits for PFAS analysis in preprepared meat and aquatic dishes (n=3).

Compound Internal standard Meats Aquatic foods
Recovery * RSD (%) MDL (ng/g ww) Recovery  RSD (%) MDL (ng/g ww)
TFA 3C,-TFA 90.86 + 2.40 0.031 112.67 £ 0.76 0.138
TFMS *C,-PFBS 102.75 £ 1.18 0.002 128.12 £ 1.59 0.004
PFEtS 3C,-PFBS 80.12 + 4.56 0.001 112.67 £ 3.88 0.002
PFPrA 13C4-PFPrA 84.11 % 1.64 0.007 86.60 + 5.68 0.002
PFPrsS 3C,-PFBS 86.87 £ 1.14 0.002 133.41+£1.27 0.003
PFBA *C,-PFBA 95.38 + 1.44 0.002 100.33 £ 0.52 0.008
PFBS 3C,-PFBS 83.45 + 2.08 0.002 117.77 £ 1.39 0.001
PFPeA 13C5-PFPeA 91.06 + 1.45 0.021 109.16 £ 0.30 0.010
PFPeS 13C4-PFHxXS 72.05 % 1.97 0.003 100.18 + 1.54 0.003
PFHXA 13C5-PFHxA 83.54 + 3.09 0.008 112.18 £0.78 0.006
PFHXS 13C4-PFHxXS 105.26 + 0.78 0.004 108.37 + 0.61 0.003
PFHpA 3C,-PFHpA 87.83 +0.96 0.003 111.57 £ 1.71 0.007
PFHpS 13C4-PFHxXS 69.90 + 2.51 0.003 106.94 + 2.56 0.006
PFOA 1*C¢-PFOA 90.60 + 0.26 0.001 110.99 £ 2.10 0.004
PFOS 3C¢-PFOS 84.37 + 1.17 0.016 115.25 + 2.82 0.002
PFNA 13C4-PFNA 91.58 + 1.27 0.009 105.23 £ 1.62 0.004
PFNS 3C¢-PFOS 56.29 + 3.63 0.008 96.39 + 4.29 0.005
PFDA 1*Cs-PFDA 89.63 + 0.57 0.017 112.38 £ 2.49 0.004
PFDS 3C¢-PFOS 50.14 + 6.28 0.011 93.71 % 3.02 0.009
PFUdA *C,-PFUdA 93.48 + 2.62 0.014 117.49 £ 0.26 0.009
PFDoA 13C,-PFDoA 93.44 513 0.015 115.31 £ 1.01 0.007
PFTIDA '3C,-PFTeDA 63.34 + 4.50 0.031 117.23 £ 8.04 0.035
PFTeDA '3C,-PFTeDA 88.72 % 1.05 0.008 107.03 £ 1.00 0.024
ADONA 1*C¢-PFOA 91.42 +1.17 0.001 108.48 + 2.53 0.002
6:2 CI-PFESA 3C¢-PFOS 88.44 + 0.71 0.001 106.52 + 0.38 0.003
8:2 Cl-PFESA 1*C¢-PFOS 54.34 +9.38 0.003 70.83 + 10.47 0.005
6:6 PFPi 13C,-6:2 diPAP 157.53 + 3.79 0.007 114.08 + 3.01 0.004
6:8 PFPi 13C,-6:2 diPAP 43.81+12.62 0.009 66.39 + 12.63 0.008
8:8 PFPi 13C,-8:2 diPAP 67.93 £ 14.90 0.007 177.79 £ 12.15 0.008
6:2 diPAP 13C,-6:2 diPAP 92.13+3.29 0.003 99.32 + 4.41 0.008
6:2/8:2 diPAP 13C,-8:2 diPAP 76.93 £ 4.87 0.003 50.61 % 18.28 0.007
8:2 diPAP 13C,-8:2 diPAP 94.34 £ 1.14 0.006 97.47 +3.23 0.017

Abbreviations: PFASs=per- and polyfluoroalkyl substances; RSD=relative standard deviation; MDL=method detection limit; ww=wet weight;
TFA=trifluoroacetic acid; TFMS=trifluoromethanesulfonate; PFEtS=perfluoroethanesulfonate; PFPrA=perfluoropropanoic acid; PFPrS=
perfluoro-1-propanesulfonate; PFBA=perfluorobutanoic acid; PFBS=perfluorobutanesulfonic acid; PFPeA=perfluoropentanoic acid;
PFPeS=perfluoropentanesulfonic acid; PFHxA=perfluorohexanoic acid; PFHxS=perfluorohexanesulfonic acid; PFHpA=perfluoroheptanoic
acid; PFHpS=perfluoroheptanesulfonic acid; PFOA=perfluorooctanoic acid; PFOS=perfluorooctanesulfonic acid; PFNA=perfluorononanoic
acid; PFNS=perfluorononanesulfonic acid; PFDA=perfluorodecanoic acid; PFDS=perfluorodecanesulfonic acid; PFUdA=
perfluoroundecanoic acid; PFDoA=perfluorododecanoic acid; PFTrDA=perfluorotridecanoic acid; PFTeDA=perfluorotetradecanoic acid;
ADONA=Ammonium 4,8-dioxa-3H-perfluorononanoate; 6:2 CI-PFESA=9-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid; 8:2 CI-
PFESA=11-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid; 6:6 PFPi=6:6 perfluorophosphinic acid; 6:8 PFPi=6:8 perfluorophosphinic
acid; 8:8 PFPi=8:8 perfluorophosphinic acid; 6:2 diPAP=6:2 fluorotelomer phosphate diester; 6:2/8:2 diPAP=6:2/8:2 fluorotelomer
phosphate diester; 8:2 diPAP=8:2 fluorotelomer phosphate diester.
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SUPPLEMENTARY FIGURE S1. Estimated daily intake (EDI) of TFA and the group PFASs from retail preprepared meat
and aquatic dishes for typical Chinese adult males — China, 2025. (A) EDI of TFA compared with the tolerable daily intake
(TDI) of 18 pg/kg bw/day established by the German Environment Agency; (B) EDI of the group PFASs (PFOS, PFOA,
PFNA, and PFHxS) compared with the equivalent TDI of 0.63 ng/kg bw/day, derived from the tolerable weekly intake of 4.4
ng/kg bw/week set by the European Food Safety Authority.

Note: The dashed line represents the corresponding health-based guidance value for PFASs. Braised Hairtail in Brown
Sauce-4 was the only dish with an EDI exceeding this equivalent TDI.

Abbreviation:  TFA=trifluoroacetic  acid; PFOS=perfluorooctanesulfonic  acid; PFOA=perfluorooctanoic  acid;
PFNA=perfluorononanoic acid; PFHxS=perfluorohexanesulfonic acid; TDI=tolerable daily intake
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