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Special column: Dietary exposure risks of environmental endocrine disruptors
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2RNUEY(PFAS) BR—EXBERMLUNENY, ETHREAD BT, ABZERE
F rras, MERERREIENEZRF. EEAERRCN T HEZHERT PFAS BISZK
T, HTELCED EXF ABE#HITT PrAS MR R BB X, XX RFARIBEEEEMABXH
R, URMIZTIEMARIVK, SEHRES LRGP PFAS BSEIERTAR PFAS BB RE
K, HITRRARMEHEE, MERAREEXET KM AL BE ENEMEEY
LERTEREERE(PFCA) . 2RIGEBER(PrsA) MR 2 BIGEBEEL(CI-PFESA) =
# PFAS ISR MMEN AR BN, B4R R, K@ EENRESTERAM™E,
MERTTRKFRE. R OHREZMEMA T E(FIP) HFIEREYIME B S PFAS ISR IKFIE
=, (B23E FIP MIXKIBEYIEBYIE PFAS SSRKEZEF oM R e ZINTHIIZREA FIP Y
X ER(EXNFIE FIP t1IX B R) B PFAS H§§§E§7}<3FH%_, JIENSZEKESHARN
BE, REXAEABEEETESNREET . ARBEXALCER(HQ WEEEL(H) XK=
WABBERREENXK, BEBRTFARMRAN T EN R YL RN EEIESE(HBGY) &
RiERE, R EERTEG M, 8% 2018 ERUNB BT EB/HIERN HBGY, EEZSH
HX(ALHERZ FIP MHAMX) BRM PFAS EER BB KTEERRENK, FEEXTT PrAS HIfE
BREENRITHTSEZRETMRIER SIEEEMNITF G EYH PFAS F, BB R —
F IR S mEFER Y, LUJ%IAEH’J PFAS E BN LB ITIRHER F IR,
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Per- and polyfluoroalkyl substances in China: Food contamination and human dietary exposure

risk assessment FU Wenzhuo®, ZHU Zeting®, TU Jiaxin™®, HAN Guanghua®, TIAN Ying", ZHANG
n' (1. a. School of Public Health b. College of Health Science and Technology, Shanghai Jiao

Tong University School of Medicine, Shanghai 200025, China; 2. School of International and Public

Affairs, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract:

Per-and polyfluoroalkyl substances (PFAS) are a class of highly fluorinated organic compounds
that belong to environmental endocrine disruptors. People are ubiquitously exposed to PFAS,
with diet being the primary source of exposure. Numerous studies detected PFAS contamination
in various foods in China, followed by dietary exposure risk assessment of PFAS in the population.
This article systematically reviewed previous domestic research to reflect the current research
status, summarize the contamination of PFAS in various types of food in China and the dietary
exposure level of PFAS in the population, and put forward prospects for future research. Previous
research mainly focused on the contamination of three types of PFAS, namely perfluoroalkyl car-
boxylic acid (PFCA), perfluoroalkyl sulfonic acid (PFSA), and chlorinated polyfluoroalkyl ether sul-
fonic acid (CI-PFESA), in aquatic products, meat, eggs, dairy products, and plant-based foods, as
well as the corresponding population exposure risks. Among animal origin foods, aquatic prod-
ucts, eggs, and meat were more severely contaminated, while dairy products were at the lowest
level of contamination. Many studies reported high levels of PFAS contamination in plant origin
foods near fluorochemical industrial parks (FIP) . However, the PFAS contamination level of plant
origin foods in non-FIP areas was much lower than that of animal origin foods. Many studies
demonstrated higher dietary exposure to PFAS in residents in proximity to FIP than that in non-
FIP areas, and children's exposure was several times greater than that of adults, indicating a
higher susceptibility to PFAS exposure in these two populations. The included studies typically
used hazard quotient (HQ) or hazard index (HI) to quantify the risk of dietary exposure in popula
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tions, but the risk assessment results were not comparable due to differences in the types of food evaluated and the health-based guidance
value (HBGV) selected across different studies. According to the HBGV established by the European Food Safety Authority in 2018, there
are health risks associated with PFAS dietary exposure among residents in some regions of China, especially those near FIP. For subsequent
dietary exposure risk assessments of PFAS, previous research can be referenced to make informed choices about the foods and PFAS
types to be included in the assessment. Furthermore, it is crucial to enhance the comprehensiveness and accuracy of these assessments

to provide a scientific basis for managing PFAS exposure risks among the Chinese population.

per- and polyfluoroalkyl substances; China; food; exposure assessment

2 &% & ¥)(per- and polyfluoroalkyl substances,
PFAS) E— X B ERKUNENY, RIBHD FEHET S
RNE&TEFL (perfluoroalkyl acids, PFAA) . PFAA BiI{&
MBREYM =KL FEMELRR S1), [TIZRBFER
AR RIMEL HRBFEMTEFFRY BT PFAS
RH%MR, A nEEIRENENEEMN, W
BEESKSMHHTEMENRPRE EEEW
=, SEFMMITHFEM AR PFAS AT BEXT A K=
SHSE. RESH. LS. £ESHNBURE
BERRBEMIN 2 & F B (perfluorooctanoic
acid, PFOA) RE I LM e mERER &, URERF
e & B2 ( perfluorooctane sulfonic acid, PFOS). £ & C
J52 F# B2 (perfluorohexane sulfonic acid, PFHxS) f1 — &
HEXNEX U EYERRWELSEIFREMRE (<
FRAMEN SRV RESRELL) FIAFA M
B35 2 (persistent organic pollutants, POPs) ", T
EfENGHLAFHEEHE THENBPRHIEER, ¥ LAYk
FINCERERFEAWBER)Y; 20203 F 11 B,
PREEERR ALAE 53 5% PFOA 1 PFOS 51l 1 2570 28
K=Y, FEE PFOA. PFOS HEHK 1 PFAS BIfE
BAZEIRS, 2% T B (perfluorobutanoic acid, PFBA) «
2 & ] IxiEE2( perfluorobutane sulfonic acid, PFBS) &
¥25% PFAS [ BRIRKIR T2 < 8 N2 RURERER (perflu-
oroalkyl carboxylic acids, PFCA) F1 B ZRIR/R F <6 1Y
2 & Jr B E B (perfluoroalkyl sulfonic acids, PFSA) 4]
MUK Z & EBEEFL (chlorinated polyfluoroalkyl
ether sulfonic acid, CI-PFESA) AR BIFTE! PFAS {EN
BR&WEZNAY, BN B EEMNIEERIIZE
b=

AR 8D % #iE 1R 8 B T IR 18 P9 PFAS,
2017—2018 FHAERMNER AFEEY RN B ER~HKE
10855 B AIEFE 8 Fh PFAS RO TR AT 85%, H
& PFOA AU RERE(FIRE) F&i=(5.15ng-mL™) ,
EORZ PFOS(4.26ng-mL™) # 6:2CI-PFESA(1.63ng-mL ™),
WREAKE AR PFAS RERAZE", BREE AR
TEW pras ZFEFRIR™, HE 2022 F 3 BRHE (&

EIRAKBERED, ME EF XA KA PFOA F
PFOS R 2R ER S ZRE 5 579 80 F 40 ng-L ™,
BEERHEXT PFASHBMEE, £ L EXERN
BxXNMEEIETEFAXER(A) BAENRREES
{E(health-based guidance value, HBGV) ( Il #b 7 #74
& S2), BERZMMARESE HBGV WHKEANEHER
R1ZHY PFAS BB X0 #H1T T (G ( AN FEARIER $3),
2021 &, KEABFVEXNHEDMME R SAIRAEKF
2R U EMHNBEMRKERSEZ T HHIT T 5R,
BRIOFERIEEARFERE, BRDRAREXTT
BB AXENBZIEARIK, ESM
ZX B M PFAS BS R MFA A BFIE R B EXITG
A EMEEFR AN EELER, HESEERRY
ZAE R H N, LN EEMRIRHEE,

BRIt R BE2ESERMRMM A MRRHE
%, 2E R E B3 (Total Diet Study, TDS) HEI R B
R XA OALR IE, 559X TDS(/EFF TDS-
4) BRI PFAS NI TINE, EERW 12 EF B,
TDS-5. TDS-6 LA NI E 17535179 20 24 4>, BEmE
— AP, AN RNARERTERSRK.
R R B PR AN 3t 75 B TR 3T B AR O NS, TDS
FeYEAEEZRBERMEFRD pras?, Mt 54
MARA—REZEQNBSYWEAIRBE 2. iR
PFASSRZ X FR%Z, BIREREYEBRYTH
PFAS B X Z R EM, CEHBFZH M &E LTI FE
(fluorochemical industrial park, FIP) WHARESFFT
EYIER o FFTINIRY PFAS BB{KEZE R PFCA. PF-
SA FLA CI-PFESA AXRAIFTEL PFAS = KK, (D EER
RXAT HMHBEER RN — L EY R A5
K2R S3)6

BREMREENKTm BEX(BAM) . EX.
E(BAH M) EMERME 5 KEBYI PFAS
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BEIKFHIT TR A FEIEIER s4~3% $8), T
DREEHRTNA,

fEK= R, K. 525 PRAS IR B, REIHE
X HKF IS PFAS BATEIEE R (AT H
7= 54), #18Y PFAS B 1M 6:2 CI-PFESA FE— LR R &
ARSI HKTF(0.14~0.279 ng-g™) *7%, REIHIX
REFNIEHIK =5 PFAS R HIB R EERAESR,
o Jin FEMGHAEHHE S M 17 F0 PFAS BYRK
RS EREEHEAOR N (3.54ngg7Y) « BE(3.33ng-g )\
#F(2.94ng-g™")  BRAEHN 1.67 ng-g™) , T PFOS F 6:2CI-
PFESA VK FERE EHE Y98N 0.794 10.279ng-g ™) «
#(0.714 F1 0.275 ng-g )« £(0.371 M 0.141 ng-g ™)«
WAKENY(0.135 1 0.032 ngg "), EZE KT 2 1E4E
X; Zhang FYHRR R NI RBEMITKIFESR 7 fhE
E K HHY PFAS 2K F FIY{E (504 ng-g ™, dw) (dw &
TZKFERETEYTRRENREITEN, TE)
mET ., F. ZUREIIZE(15.7~24.8 ng-g ™, dw) , PFOS
HFEKFBRB IR KX D E(6.01 ngg™). 2
(5.70 ng-g ™)« #F(3.92 ng-g™) . FRIEENHI(2.80 ngg ™)
EREZFEVTATF KRB PFAS ISR ER KB
Xt PFAS NERRBE NI AE. BEE, LARFIAR A
NIEY PrAS F2E R RABE, B3 HEEMTE
FRESHERTSRKE, FTEKEEHRELSTHRR
SN AEEKE, XU R ERAREREEESRNE
Fo K= @RARALBR PFAS SSHRKFEHEEES, 7
N8 IR SR IIXT T AR T e it X A 7= B9/ e A
TR, —BUR /N AT BT R AR R AY PFAS 5537k
i F AL AR, ok, Fip R8I K = &
PFAS B FEHMMX, st E R I MiEhEE
2 PFOS BY7KF(7.316 ng-g ") PIRITT(0.344 ng-g ™) P,
BN (0.85 ng-g ™) PRI KT A R k5 (0.272 ng-g ) ¥
E K= B PFOS K FAYER 112,

BEEK. 595 PrAS USSR EIR( AT
MEIER s5) ZTMREZIMBE LT PFBA BIHE H K
Fi5E, 30 Wang FI3_EiETHES. 4. ERMRT
RAA, =M HKF 5 =RY PFAS 3379 PFBA(2.07~
2.65ngg"); KERBREEHILERMAMI MHEHE
G, B, . FEBEAPKREHKFREHIPFAS B
PFOS(0.310 ng-g™), H X 2 PFBA(0.236 ng-g™"); Gao
EPUOM T AL E Fip MHLXS AR ZHPEELE AT PFAS,
EMERRBEPREHK RSN EMAEZ PFBA(5.36~

91.0 ng-g "), HXZ PFOS(1.86~10.9 ngg ") o LLIMETS
AENZE, BELWAEH rPrAs R EKTFES, F0
Wang F* LA EIERT PFOA BI7KFX(0.304 ngg™)
STER(0.021 ngg™); QI FETRRHE K, Bk=AMK
BRFFAE 17 # PFAS 2K (6.725~6.992 ngg ) I T
A PIFN K2 FREAK(2.211~2.929 ng-g ™), iR Gao &
A RWREBHMAE. 7. 0. FIEEAR
PFAS & H/K ARSI =0

EEEHR, I 3% T0S &I PFOA. PFOS. £ &+
= B4 (perfluorotridecanoic acid, PFTrDA) 3 1< 5% PFAS
B9 KRS, B — it 5 1 5T & T i
¥25% PFAS ISR KFEBLRE (A 7MKL R S6) , gN3K
BENEOHBICERM I M EEZR T PFBA
(0.406 ng-g™") BY Y 7K FR MK F PFOS(3.495 ngg ™),
IFI%E =; Qi E¥RH K. B=AMXBEMBES
FIKFE RS RA N 2 EBEER(perfluoroheptanoic
acid, PFHpA) (R8Z&: 1.41 ng-g"; F8ZE: 0.58 ng-g o Itk
4h, BEH PFAS BISHUK IS T EE, 0 Wang F*
EUUHILE FpMOESEEE H PFBA BIK K
(8l4ngg ) EFEE(39nggh), SuFEEMULE
E AP MHER=BEEES 12 # PFAS B7KF(8.99~
482 ngg ) It S F & 35(0.35~8.54 ng-g o SuFE"H
RELZIMIZ FIP X K=IEE A 12 Fh PFAS B S
1 7K F(3.75~149 ngg )iz & F ™ & X8 & (0.83~
5.16 ng-g ), AR H IS EZIFIE PFAS YIS RIRE,

i 3 0% TDS ¥IKRIELF G PFAS Y, BREE
DA MRREILLEFRPRE T PrAS( I 7R
x=S7), NBEREELEHEFEXHEEL) LA
AR AZLEI @B TIEEFIERYD) e E PFOAL
PFOS 1 € #& & B2 (perfluorohexanoic acid, PFHxA) &
37 PFAS, 2 7K I 43 51l 8 0.0353~0.2828 ng-g ™
0.0583~0.3068 ng-g "o ItbFh, Sk [39-42] IRE ALK
89 PFAS LL PFOS I, XII& X, A F"1EIL %
REEIE PFOA, MIKER. Yu FOYEILHEE
@ B EME TR Prea, BFR T A F IRIE R AL ER
HE S PFAS 7K (PFOA: 0.377-3.87 ngg ) &,
HA{ K HKFRRK. S EILHI S PFAS B
HKFRFEMEYER SR, AL ENRREEXE
Wi,

BRI PrFAS ISR ERZEEN, BE
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REMFEXTHE FIp X FRE (A FEM KR S8),
F3E PP X, M B @A PFAS BUTS KB E R
%, 00 TDS-6 NIARLERETR, &Y. 2E. L8, &
K. KREEYERYPEM PFAS BB TIYKF
¥R 0.02 ngg, IEF ZARF M ERRD
K 7K, MTE FIP I X, Y% & & PFAS BY
KIS, BLUSEE PFAS I, 90 Li 9% IT
A FIPHHEB R BEFMIZZP PFBA BUAG H K
F(9.7. 5.8 41 ngg ) RE, kK FH 2K ITHEER
(perfluoropentane sulfonic acid, PFPeS) BY #& tH 7K
(5.3 ngg ) BEo WARNERIRE FIP Mt X HY
EMEEYHSE TREZ X, Lu FYWERZ FIP
FEEBLAEFNAEXNMEREEYHF 2 HEE
PFAS 1T 7, ZINEEESiZ FIP 0.3 km b4 =RV (E
¥ PFAS #0 HH7K 79 58.8~8085 ng-g '(dw) , PFBA FY#
HKFixm, X 40.5~ 2252 74 ng-g (dw) , X2 PFOA
(15.09~1879.76 ng-g™', dw) ; MEEESIZ FIP 10 km b4
=B 1EY) PFAS 2 $ﬁt|j7j<$?j 1.36~63.4 ng-g (dw),
PFOA B9#0 7K ¥ £ = (0.89~36.88 ng-g ™', dw) , ELJR
2 PFBA(0.78~13.93 ng-g ™", dw) o Zhang Z“3F BB B 1%
FIP £9 50 km UMK A =B BR 3 # 1T 74, &2 IR
12 F PFAS B0 HH 7K S 2 1.67~33.5 ng-g '(dw) , PFBA
B9 7K F£2 = (0.98~17.86 ng-g™', dw) o

2% _FFRR, 3 % TDS H1 PFAS S5 R/K T REMEK
o HARBEXNMESL, ILENEMEERT
PFAS BT RIKFRAES 2, (B A SR RP AR B’Y
B PFAS e K FETEER, fIIN R LM X (555 =2
FIP X)) &R BEXEMEBEYMEBYH PFAS #H K
T8 TR Z AR K™ @ PFAS K H KT, BY)
B PFAS BRKFE—ERRE L RERT BHIXT PFAS
HETREES], Bt RIFIE PFAS TS RIB REIF MM, B
REMX BYIE PFAS TR KFHEERANESR.
LTHESIENZE, FIP MK BYIH PFAS 1975
RIKER D,

BYIF prAs SHRRES ABSHA) BYEER
ENRMEAEEZLL, ATHEBERIEAA PFASHEH
{51 HE N Z (estimated daily intake, EDI) S{ & B L 1TE
N =(estimated weekly intake, EWI) o E R E 3¢
PFOA. PFOS FEL R BBXHIE HBGV, BIIEZEFI&
(reference dose, RfD) « & H R 1FIE N = (tolerable daily
intake, TDI) . & A 1F B N\ Z(tolerable weekly intake,

TWI) « RIEXBL7K T ( minimal risk level, MRL) ZF( DL %h
FEMEIER 52) 0 MBARZ XA EDI(EL EWI) 5 HBGV
ZtbREWRENXPE, X—ELERNEE R (hazard quo-
tient, HQ) T, & = 3§ #X (hazard index, HI), & HQ 5§
HI > 1 BY, INA ABFFTE RN,

T 3% TDS Xt PFAS IR B B2 T AT = &,
FEMAMN 12 BT RE 24 &, N B
AN ER BRI T EYIE 'Y, TDS-6 L
XKAT LB PFAS U0 6:2 CI-PFESA I ABER B
B>, TDS-4 Fr_EiBE R PFOS # PFOA A9 EDI [4.07\
2.19 ng-(kg:d)', U BEB R 2 &+ —E& (perfluo-
roundecanoic acid, PFUdA)F1 PFOSEY EDI [1.486.
1.01 ng:(kg-d) '] 3iEEF2E (12 &) FIY7KF [PFOA:
0.296 ng-(kg-d)™"; PFUdA: 0.311 ng-(kg-d)™; PFOS:
0.651 ng-(kg-d)™]; TDS-5 1 £ 78 B PFUJA 1 PFOS
B9 EDI [0.936. 2.02 ng:(kg:d)'], UNEBEEEEAT
2 (perfluorononanoic acid, PFNA). PFUdA. PFOS.
PFHxS BY EDI [2.72. 1.02. 1.25. 1.09 ng:(kg:d)"] & =
F 2 E(20 E)F 1K FE [PFUdA: 0.225 ng-(kg-d)™;
PFOS: 0.443 ng-(kg-d)™; PFNA: 0.201 ng-(kg-d)™"; PFHXS:
0.104 ng-(kg-d) ™M TDS-6 1 L&, B2 E K PFOA
[3.52. 1.90 ng:(kg- /&)™ 1 PFOS [5.23. 2.32 ng-(kg-/&) ]
HNEZKFER TDS-5s EFT TN, MILR. BRAERER
PFOA [13.73. 8.54 ng-(kg- /&)™, UM B AT #1. #
B ER PFOS [14.28. 8.67. 5.37 ng-(kg- /)" ERE K
FNIT S F 2 EFIYKF [PFOA: 2.17 ng-(kg-FA)™;
PFOS: 2.72 ng:(kg-A) ™™ BR T 545 PFAS Z 4, TDS-
6 I T ABEZ A PFASHEEBEE KT, &
I E AEf 6:2 CI-PFESA BY EWI [2.75 ng:(kg- ) &
F PFOA 1 PFOS Y EWI [PFOA: 2.17 ng-(kg-F& )7
PFOS: 2.72 ng:(kg-F8)7', B#I. 8. MEER 6:2
CI-PFESA BY EWI [ 93349 51.57. 3.94. 2.63 ng-(kg-/&)™"]

e TEMMX, 5 2018 FRUNBME L/ (Euro-
pean Food Safety Authority, EFSA) il € 89 HBGV [PFOA.
6 ng-(kg-A )™ 3 0.8 ng-(kg-d)™; PFOS: 13 ng:(kg-/E )™
3 1.8 ng-(kg-d) 48k, 3 % TDS I EE R PFOA
0 PFos IR B KEARFEREXFL, 18 TDS-4 R
N EBER, DS-5s FH LB, BEREER, X TDS-6
RV R, BRFE. BRILER PFOA M (2X) PFOS B S
B FEERREX K,

RETF TS B ZHENtEMIIE BRYMNITE, 75
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MHARA—RELAIFNHERYMHE(WESTR. BE
K. EH) FRBENXITME, (NG /DA FRIZE
BYMERANLE (A FEMEIER $3) o REIARINEG
REBRRK, 190 wang EPHREITEREBEIHE
BX. BEEA. BR. FR. BER. BRE TR
BN PFOS Fll PFOAB X R MWEINE D 5 R
0.157. 0.08 ng-(kg-d)™, Tk F 2018 & EFSA il &E #Y
TWI™, AMAEERERK, MANIEYNARE
TEERTH B RiEE Y E K, B, 495, XB&.
BRERE 6 XBYIBN PFOS #1 PFOA B9 EDI 53 5
7 85.6. 4.38 ng:(kg-d) , ITEm T LRI RER, BE21%H
REE 2008 £F EFSA HITERY TDI[PFOA: 1500 ng:(kg-d)™;
PFOS: 150 ng:(kg-d) """, IN N ABER1ZIE 2B XD,
X0, Jin ENMARARBILERERBANE. F. & &
{Ash¥) 4 25787 5 PFOS BY EDI 9 0.167 ng:(kg-d) ™", &
Z 2018 £F EFSA HIEHY TWI RIFERBEX(ZASR
R3RE PFOA B9 EDI™; T zhang Y14 T HER.
EA. Hhif 3 mERBIEBA LR 4 287 & PFOS
HRBENXK, &% 2018 FEESYNEHREICE(Agen-
cy for Toxic Substances and Disease Registry, ATSDR)
HIE R MRL [PFOA: 2 ng-(kg-d)™"; PFOS: 3 ng-(kg-d)™]®",
FH EE PFOA #1 PFOS Y HQ 73 5! @ 1.96~3.82 Fll
1.42~3.39, TEIE R X,

LI R T FIP #IX ABERY PFAS BB KT
Gao FEPNHEMILE FP HEERBESBAXBES
FIP 1~2 km &b 3 PNRFESBISSA(SAAFAAT) F138
ZE B\ PFOS. PFOA. PFNA. PFHxS & 4 F PFAS B9
EDI(&1T)SEE 2 2.45~8.52 ng-(kg-d)™, & T 2020 &
EFSA il & B9 TWI [PFOS. PFOA. PFNA. PFHxS & it:
4.4ng (kg BN, EERBEXK. ROMRFEGT
FIP X A B @ 1B B mAY PFAS BB B B 8 Xk,
WL FYHEIAE AP HHEEA. XETRERER
Bt M SEFH B PFOA BY EDI /9 5.6~8.5 ng-(kg-d) ™,
Liu FEEILARE FIP MHEE RES B BMET FIP
B 0.3 km #1 10 km A AY B XA B YR
N PFOA FY EDI 93 3!l 9 171~305 ng-(kg-d)™ FI 3.39~
5.14 ng:(kg-d) ", MEBEPEE RAEERBAE AP
BB M E N B IEN PFOS A1 PFOA BY EDI 93 5] 2
2.38. 2.14 ng:(kg:d), EIRFAR S E T 2018 £ EFSA
HIERT TWI*, 2006 FE1EEBEFB X B IEE B ST FRHIRE
9 TDI [PFOA: 100 ng-(kg-d)™"®*"Z HBGV, ¥ &K I A B¥
FIERENB,

B RITE T FARER AR PFAS R EE KT,

Bl su EIHELARERARN) LE BT EAESE FIP
2 km QbR RFEIZE IR PFOA BY EDI 93 5152 233 F
675ng:(kg-d) " IENPFOS BYEDI 21.07 #13.01ng:(kg-d) ™,
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RENATEEER, FEESeRENBRXFIT( G
T BEEBRETIHESE, METILEZEATEY
FE 246 B9 PR 5% 88 7K 2 1 B 88 00 2 X3t iz Bk A B% A9
LIRBBEKT, EEENREREBEFEREY%E, B ER
B 5 KR T HR— IR ST TR A BB IR
FERB iz @B PrAS Sh T BB KT, HEREELN
&l 77 & 12 BY(physiologically based pharmacokinetic
model, PBPK) (B T M E BRI NN IENZE
KES, MBS B REE,

TDS-6 RMEXMAXEZKEAE PFOARNEE
REERE K=miREEKE AR PFOSHEERE
BRIE™, 2020 £ EFSA FURAZRRBAK S @M A
PFOA 1 PFOS I EEREBFIR, X B EIMAREL,
BE, HE—TMRBIEANE R I=AMBXKE
M EM B ER R FHE S M EMBYI(E BRK.
Rl FLFEL K@ RES) NI HLEER, # ZH
B RERIEAR PFOA FIREE I 70% R BIEYH R
¥, FE FIP FHEAR BN, ZE X EYIE S
falY PFAS 528, H Al S A BHREENX G, HL,
TRAMXER PFASHERSREREANREFEEER,
FEL S HMIIRBE RHIT O, I, ZTARIE
EI)LEWN PFAS BEKFESTFHRA. BRT BYW
PFAS S IKTIN, IRR AN BT, R ABEXY
BHERYMNEHBANESFHEERARAEFARET
HERFEERNEERE, B8, BERZHNMEA
MHRRNERET ABBIBNGFEMLE R MY PFAS
FEBEN, WELXBMESTEBARER L. FIh, 1F
SRMRAEFENFITLABRREEANENRASE, %
SEEARNMHERISEPIIEEE, RO BER IR
ABHNEXE . IEH—IARET TDS-6 PRI R M
SHREBGENRERIBAERE, RARIFRBEN, &I
EEmMEHKXEZBFABANZ M. E%E BN
PFAS EE N E, HIRFIL PFASEENETERY
R, AT RESHRENKRITETNEE N, &
TSN BV R M, —EERIMNAREXT KH
M. A ER. FEME SRR REMMEHTT
FER PFAS BE NI, HAM T BEMABRE
XU, B S R R & E,

R EFRR, S EXTF PrAs BIRE B8 2 8 X 1T (E

EERNKFERMIE PrAS, FROJgELEMEE
BERRMENBYME, I, B —F IN5axd # T
AEERSBAENGESZESHNAE, HELE
HMAOHEEE (R A EER) RIZSERREN
ORI E I M. BERBENE, FIP FRUSEIRMA
HMXWABRREXKREFERS, NZRER KT, H
FREMANEEREZEEXN T HISE M. Efk
FE T, IR5 PFAS REKFRENAFELEESR
R BB, HEid KB BI X 3 AR AR X AT EB1]
R F s X 75 KEETE, AR ABERRET PFAS
=4 RO R KBS A8 SE R M Bk

SE Xk

[ 1] WANG Z, DEWITT JC, HIGGINS CP, et al. A never-ending story of per- and
polyfluoroalkyl substances (PFASs)?[J]. Environ Sci Technol, 2017, 51(5):
2508-2518.

[ 21 MIRANDA DA, BENSKIN JP, AWAD R, et al. Bioaccumulation of Per- and
polyfluoroalkyl substances (PFASs) in a tropical estuarine food web [J]. Sci
Total Environ, 2021, 754: 142146.

[ 31 BRUNN H, ARNOLD G, KORNER W, et al. PFAS: forever chemicals-persis-
tent, bioaccumulative and mobile. Reviewing the status and the need for
their phase out and remediation of contaminated sites[J]. Environ Sci Eur,
2023, 35(1):20.

[ 4] EVICH MG, DAVIS MJ B, MCCORD JP, et al. Per- and polyfluoroalkyl sub-
stances in the environment[J]. Science, 2022, 375(6580) : eabg9065.

[ 5THAN F, WANG Y, LI J, et al. Occurrences of legacy and emerging per- and
polyfluoroalkyl substances in human milk in China: results of the third Na-
tional Human Milk Survey (2017-2020)[J]. J Hazard Mater, 2023, 443:
130163.

[61YANG W, LING X, HE S, et al. PPARa/ACOX1 as a novel target for hepatic
lipid metabolism disorders induced by per- and polyfluoroalkyl substances:
an integrated approach [J]. Environ Int, 2023, 178: 108138.

[7 ] BREGE, JIFE, R, & 28 UEYERSERRHRD]. FIES5HR
WEF, 2022, 39(2): 223-228,235.

CHEN MY, WANG ZX, TIAN Y, et al. Advances on immunotoxicities induced
by per- and polyfluoroalkylated substances[J]. J Environ Occup Med,
2022,39(2):223-228,235.

[8]zHOU Y, LI Q, WANG P, et al. Associations of prenatal PFAS exposure and
early childhood neurodevelopment: evidence from the shanghai maternal-
child pairs cohort[J]. Environ Int, 2023, 173: 107850.

[ 9 T RICKARD BP, RIZVI I, FENTON SE. Per- and poly-fluoroalkyl substances
(PFAS) and female reproductive outcomes: PFAS elimination, endocrine-
mediated effects, and disease [J]. Toxicology, 2022, 465: 153031.

[10] SHEARER JJ, CALLAHAN CL, CALAFAT AM, et al. Serum concentrations of
per- and polyfluoroalkyl substances and risk of renal cell carcinomal[J]. )
Natl Cancer Inst, 2021, 113(5) : 580-587.

[11] United Nations Environment Programme. Stockholm convention on per-
sistent organic pollutants (POPs)[EB/OL]. [2024-01-26]. http://www.
pops.int/TheConvention/ThePOPs/AlIPOPs/tabid/2509/Default.aspx.

[12] £FFIEE. ER BT RYBE R (20235 R) [EB/OL]. [2024-10-30].

www.jeom.org


https://doi.org/10.1021/acs.est.6b04806
https://doi.org/10.1016/j.scitotenv.2020.142146
https://doi.org/10.1016/j.scitotenv.2020.142146
https://doi.org/10.1186/s12302-023-00721-8
https://doi.org/10.1126/science.abg9065
https://doi.org/10.1016/j.jhazmat.2022.130163
https://doi.org/10.1016/j.envint.2023.108138
https://doi.org/10.1016/j.envint.2023.107850
https://doi.org/10.1016/j.tox.2021.153031
https://doi.org/10.1093/jnci/djaa143
https://doi.org/10.1093/jnci/djaa143
http://www.pops.int/TheConvention/ThePOPs/AllPOPs/tabid/2509/Default.aspx
http://www.pops.int/TheConvention/ThePOPs/AllPOPs/tabid/2509/Default.aspx
www.jeom.org

36 #445-57238&% | Journal of Environmental and Occupational Medicine | 2025, 42(1)

https://www.mee.gov.cn/gzk/gz/202212/t20221230_1009192.shtml.

The Ministry of Ecology and Environment. Priority control list of new pol-
lutants (2023 version) [EB/OL]. [2024-10-30]. https://www.mee.gov.cn/
gzk/gz/202212/t20221230_1009192.shtml.

[13] zAHM S, BONDE JP, CHIU WA, et al. Carcinogenicity of perfluorooctanoic
acid and perfluorooctanesulfonic acid[J]. Lancet Oncol, 2024, 25(1): 16-
17.

[14] LI F, DUAN J, TIAN S, et al. Short-chain per- and polyfluoroalkyl substances
in aquatic systems: occurrence, impacts and treatment[J]. Chem Eng J,
2020, 380: 122506.

[15] REF, BE, EHF, T 28NS RITEL L EY(PFASs) TR
59EEED] FERFEMR, 2022, 35(9): 2047-2057.

SONG BY, ZHENG Z, LU J T, et al. Environmental transformation and classi-
fied management of per- and polyfluoroalkyl substances (PFASs)[J]. Res
Environ Sci, 2022, 35(9) : 2047-2057.

[16] ESPARTERO LJ L, YAMADA M, FORD J, et al. Health-related toxicity of
emerging per- and polyfluoroalkyl substances: comparison to legacy PFOS
and PFOA[J]. Environ Res, 2022, 212: 113431.

[17IMI X, WU LY, LIU J J, et al. The effects of CI-PFESAs exposure on blood
lipids - a community-based large population study in Guangzhou[J]. Sci
Total Environ, 2022, 806(Pt 2): 150634.

[18] WU B, PAN Y, LI Z, et al. Serum per- and polyfluoroalkyl substances and
abnormal lipid metabolism: a nationally representative cross-sectional
study[J]. Environ Int, 2023, 172: 107779.

[19] Pk, . FEIABF2ACSYRRNGITHARERED]. LERE
KEZIR(EFHR), 2021, 41(6) : 803-808.

YAO Q, TIAN Y. Research progress in health risk assessment of perfluori-
nated compounds among Chinese population[J]. J Shanghai Jiao Tong
Univ (Med Sci), 2021, 41(6) : 803-808.

Ro] BT B EEELR. £IERANKIEEME [EB/OL]. [2024-10-31].
https://std.samr.gov.cn/gb/search/gbDetailed?id=DAB6B92C0764FC
96E05397BEOAOASF84.

State Administration for Market Regulation. Standards for drinking water
quality[EB/OL]. [2024-10-31]. https://std.samr.gov.cn/gb/search/gbDe-
tailed?id=DAB6B92C0764FC96E05397BEOAOASF84.

[21] ER, &k, EXH, & RETERRPLAGRENSYISRIR
MERRETEMRHED]. BRIIFAI, 2021, 42(8): 410-416.
ZHANG ZY, GONG Y, CAO WC, et al. Research progress of concentrations
and exposure assessment of perfluorinated alkyl substances in main food
in China[J]. Sci Technol Food Ind, 2021, 42(8) : 410-416.

2] RAkT FEBERMARZTEZEZD]. FERREERT, 2019,
31(5): 403-406.

WU Y N. The 30 years’ evolution of China Total Diet Study[J]. Chin J Food
Hyg, 2019, 31(5) : 403-406.

[23] WANG Y, LIU J, LI J, et al. Dietary exposure of Chinese adults to perfluo-
roalkyl acids via animal-origin foods: Chinese Total Diet Study (2005-2007
and 2011-2013) [J]. J Agric Food Chem, 2019, 67(21) : 6048-6055.

[24] WANG Y, GAO X, LIU J, et al. Exposure to emerging and legacy polyfluo-
roalkyl substances in the sixth Total Diet Study — China, 2016-2019[J].
China CDC Wkly, 2022, 4(9): 168-171.

[25] WANG X, WANG Y, LI J, et al. Occurrence and dietary intake of perfluoroalkyl
substances in foods of the residents in Beijing, China[J]. Food Addit Contam

Part B Surveill, 2021, 14(1): 1-11.

[26]JIN Q, SHI Y, CAI Y. Occurrence and risk of chlorinated polyfluoroalkyl
ether sulfonic acids (CI-PFESAs) in seafood from markets in Beijing,
China[J]. Sci Total Environ, 2020, 726: 138538.

[27] ZHANG A, WANG P, LU Y, et al. Occurrence and health risk of perfluoroalkyl
acids (PFAAs) in seafood from Yellow Sea, China[J]. Sci Total Environ,
2019, 665: 1026-1034.

[28] ZHOU M, ZHAO F, CHEN M, et al. Exposure and health risk assessment of
per- and polyfluoroalkyl substances in crayfish from the middle and lower
reaches of the Yangtze River[J]. J Agric Food Chem, 2023, 71(1): 825-
835.

[29] BIAN J, XU J, GUO Z, et al. Per- and polyfluoroalkyl substances in Chinese
commercially available red swamp crayfish (Procambarus clarkii): implica-
tions for human exposure and health risk assessment[J]. Environ Pollut,
2024, 356: 124369.

[30] SEE, EXA, A, F. Bt HEMK YRR RPEANS RS

EUSYRERIMRMBESRE TG D] 8RITIRIE, 2021, 42(20):
214-222.
ZHANG ZY, CAO WC, ZHOU Y, et al. Pollution status and dietary exposure
assessments of per- and polyfluoroalkyl substances in animal food from a
typical area in Hubei Province [J]. Sci Technol Food Ind, 2021, 42(20) : 214-
222.

[31] K8, &1, N, F. I THEELK=RPERUESYREEARN
TSEHE S RBENITME D], FFRIF, 2024, 43(7) : 2224-2235.
ZHANG M, CAI D, CHEN XX, et al. Contamination characteristics and
health risk assessment of poly-and perfluoroalkyl substances and alterna-
tives in fish from Liaoning Province [J]. Environ Chem, 2024, 43(7): 2224-
2235.

[32]HAN T, GAO L, CHEN J, et al. Spatiotemporal variations, sources and
health risk assessment of perfluoroalkyl substances in a temperate bay
adjacent to metropolis, North China[J]. Environ Pollut, 2020, 265:
115011.

[33] WANG X, ZHANG Q, ZHAO Z, et al. A multi-plug filtration (m-PFC) cleanup
method based on carboxylic multi-walled carbon nanotubes for the detec-
tion of 14 perfluorinated compounds and dietary risk assessment of chick-
en, beef, and mutton collected from Shanghai markets[J]. Food Control,
2021, 130: 108330.

[34] GAO Y, SONG B, HE A, et al. Isomer-specific perfluoroalkyl acids accumula-
tion, excretion and maternal transfer to eggs in chickens around a fluoro-
chemical manufactory in China[J]. Sci Total Environ, 2023, 865: 161125.

[35] QIX,ZHOU J, WANG M, et al. Perfluorinated compounds in poultry products
from the Yangtze River Delta and Pearl River Delta regions in China[J]. Sci
Total Environ, 2019, 689: 1079-1086.

[36] WANG F, ZHAO C, GAO Y, et al. Protein-specific distribution patterns of
perfluoroalkyl acids in egg yolk and albumen samples around a fluoro-
chemical facility [J]. Sci Total Environ, 2019, 650(Pt 2): 2697-2704.

[37]1SU H, SHI'Y, LU Y, et al. Home produced eggs: an important pathway of
human exposure to perfluorobutanoic acid (PFBA) and perfluorooctanoic
acid (PFOA) around a fluorochemical industrial park in China[J]. Environ
Int, 2017, 101: 1-6.

[38] B, BMRMB, Bk, & LR E TR HEAFRRKREXTLA
HEVMNEERZEITME D], FRSRERE, 2018, 35(4) 1 337-339.
CAO M, SHAO JJ, GAO XM, et al. Perfluorochemicals in dairy products,

vegetables and fruits in Changping distract of Beijing and exposure evalua-

wWww.jeom.org


https://www.mee.gov.cn/gzk/gz/202212/t20221230_1009192.shtml
https://www.mee.gov.cn/gzk/gz/202212/t20221230_1009192.shtml
https://www.mee.gov.cn/gzk/gz/202212/t20221230_1009192.shtml
https://doi.org/10.1016/S1470-2045(23)00622-8
https://doi.org/10.1016/j.cej.2019.122506
https://doi.org/10.1016/j.envres.2022.113431
https://doi.org/10.1016/j.envint.2023.107779
https://std.samr.gov.cn/gb/search/gbDetailed?id=DAB6B92C0764FC96E05397BE0A0A5F84
https://std.samr.gov.cn/gb/search/gbDetailed?id=DAB6B92C0764FC96E05397BE0A0A5F84
https://std.samr.gov.cn/gb/search/gbDetailed?id=DAB6B92C0764FC96E05397BE0A0A5F84
https://std.samr.gov.cn/gb/search/gbDetailed?id=DAB6B92C0764FC96E05397BE0A0A5F84
https://std.samr.gov.cn/gb/search/gbDetailed?id=DAB6B92C0764FC96E05397BE0A0A5F84
https://doi.org/10.1021/acs.jafc.9b01108
https://doi.org/10.46234/ccdcw2022.042
https://doi.org/10.1080/19393210.2020.1821098
https://doi.org/10.1080/19393210.2020.1821098
https://doi.org/10.1016/j.scitotenv.2020.138538
https://doi.org/10.1016/j.scitotenv.2019.02.165
https://doi.org/10.1021/acs.jafc.2c06365
https://doi.org/10.1016/j.envpol.2024.124369
https://doi.org/10.1016/j.envpol.2020.115011
https://doi.org/10.1016/j.foodcont.2021.108330
https://doi.org/10.1016/j.scitotenv.2022.161125
https://doi.org/10.1016/j.scitotenv.2019.06.258
https://doi.org/10.1016/j.scitotenv.2019.06.258
https://doi.org/10.1016/j.envint.2017.01.016
https://doi.org/10.1016/j.envint.2017.01.016
www.jeom.org

#4557 &% | Journal of Environmental and Occupational Medicine | 2025, 42(1) 37

tion[J]. J Environ Health, 2018, 35(4) : 337-339.

[39] RFM. FPHFLARELYRAEE DT RSRKTEEZE D] Bl
£EXEKF, 2015.

YUY C. Investigation of residual levels and residue analysis on perfluoroalkyl
substances in milk[D]. Xiamen: Jimei University, 2015.

[40] LIV Y, ZHANG Q, LI Y, et al. Occurrence of per- and polyfluoroalkyl sub-
stances (PFASs) in raw milk and feed from nine Chinese provinces and hu-
man exposure risk assessment [J]. Chemosphere, 2022, 300: 134521.

[41]XING Z, LU J, LIU Z, et al. Occurrence of perfluorooctanoic acid and perflu-
orooctane sulfonate in milk and yogurt and their risk assessment[J]. Int J
Environ Res Public Health, 2016, 13(10) : 1037.

[a2] 73k, 8, THOL, F. 18 EF N eA S RHEFYREE
L] PLETSEF IR, 2015, 49(6) : 524-528.

YANG L, WANG M, LI JG, et al. Analysis of perfluoroalkyl substances and
their precursors in eighteen market milk[J]. Chin J Prev Med, 2015, 49(6) :
524-528.

[43] XI3%7%, 2P, B i@, & tRGENRERRPERVEYIRER
BRBARED]. FIRWKF, 2021, 40(11) : 3360-3367.

LIU YF, LI Y, ZHAO NN, et al. Occurrence of perfluoroalkyl substances in
animal-derived food in Beijing and risk assessment of residents’ intake[J].
Environ Chem, 2021, 40(11) : 3360-3367.

[44] 75341, E)¢IE, ENALER, . AR R MU EWHISRIFIE R R
R D], FFRR SR, 2019, 39(5): 1708-1716.

FANG SH, PENG GY, YIN HL, et al. Pollution characteristics and human
health risk of perfluoroalkyl substance exposure through the diet in
Chengdu city [J]. Acta Sci Circumstantiae, 2019, 39(5) : 1708-1716.

[45]YU Y, XU D, LU M, et al. QUEChERs combined with online interference
trapping LC-MS/MS method for the simultaneous determination of 20
polyfluoroalkane substances in dietary milk[J]. J Agric Food Chem, 2015,
63(16): 4087-4095.

[46] LI P, OYANG X, ZHAO Y, et al. Occurrence of perfluorinated compounds in
agricultural environment, vegetables, and fruits in regions influenced by a
fluorine-chemical industrial park in China[J]. Chemosphere, 2019, 225:
659-667.

[47]LIU Z, LU Y, SONG X, et al. Multiple crop bioaccumulation and human ex-
posure of perfluoroalkyl substances around a mega fluorochemical indus-
trial park, China: Implication for planting optimization and food safety[J].
Environ Int, 2019, 127: 671-684.

[48] ZHANG M, WANG P, LU Y, et al. Bioaccumulation and human exposure of
perfluoroalkyl acids (PFAAs) in vegetables from the largest vegetable pro-
duction base of China[J]. Environ Int, 2020, 135: 105347.

[49] EFSA Panel on Contaminants in the Food Chain (CONTAM), KNUTSEN HK,
ALEXANDER J, et al. Risk to human health related to the presence of per-
fluorooctane sulfonic acid and perfluorooctanoic acid in food [J]. EFSA J,
2018, 16(12): e05194.

[50] European Food Safety Authority (EFSA). Perfluorooctane sulfonate (PFOS),
perfluorooctanoic acid (PFOA) and their salts Scientific Opinion of the Panel
on Contaminants in the Food chain[J]. EFSA J, 2008, 6(7) : 653.

[51] Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological
profile for perfluoroalkyls[EB/OL]. [2024-01-27]. https://www.atsdr.cdc.
gov/toxprofiles/tp200.pdf.

[52] EFSA Panel on Contaminants in the Food Chain (EFSA CONTAM Panel),
SCHRENK D, BIGNAMI M, et al. Risk to human health related to the presence

of perfluoroalkyl substances in food [J]. EFSA J, 2020, 18(9) : e06223.

[53] #3E, FREBER, 8L E, &. I REHAS K IR AdFERP3MH Rl

AR L AREBBRNSRAERESREITGD]. FER
B4R, 2022, 34(5) : 982-989.
LIN J, CHEN HM, BAO HH, et al. Investigation and dietary exposure risk
assessments of 3 PFASs and 2 CI-PFESA in fresh vegetables planted in the
vicinity of typical fluorine chemical industry parks located in Guangdong
province[J]. Chin J Food Hyg, 2022, 34(5) : 982-989.

[54] Drinking Water Commission (DWC). Provisional evaluation of PFT in drinking
water with the guide substances perfluorooctanoic acid (PFOA) and per-
fluorooctane sulfonate (PFOS) as examples [EB/OL]. [2024-02-06] . https://
www.umweltbundesamt.de/sites/default/files/medien/pdfs/pft-in-drink-
ing-water.pdf.

[55] THAYER K, HOULIHAN J. Perfluorinated chemicals: justification for inclusion
of this chemical class in the national report on human exposure to envi-
ronmental chemicals[R]. Washington, D. C. :
Group, 2002.

[56] ZHANG J, QIAO L, LI H, et al. Determination and risk assessment of perflu-

Environmental Working

orinated alkylated substances (PFASs) in pork liver from the Chinese main-
land[J]. Food Addit Contam Part A Chem Anal Control Expo Risk Assess,
2021,38(3): 427-438.

[57] ZHANG YT, BAO H, ZHANG L, et al. Health risk assessment of perfluorooc-
tane sulfonate and perfluorooctanoic acid exposure in China based on epi-
demiological data[J]. Hyg Environ Health Adv, 2023, 7: 100066.

[58] European Union. Commission Regulation (EU) 2022/2388 of 7 December
2022 amending Regulation (EC) No 1881/2006 as regards maximum levels
of perfluoroalkyl substances in certain foodstuffs (text with EEA relevance)
[EB/OL]. [2023-11-03]. http://data.europa.eu/eli/reg/2022/2388/0j.

[59] HUS@Y T, CASPERSEN | H, THEPAUT E, et al. Comparison of aggregated ex-
posure to perfluorooctanoic acid (PFOA) from diet and personal care
products with concentrations in blood using a PBPK model — results from
the Norwegian biomonitoring study in EuroMix[J]. Environ Res, 2023,
239(Pt 2): 117341.

[60] cHOIG H, LEE DY, BRUCE-VANDERPUIJE P, et al. Environmental and dietary
exposure of perfluorooctanoic acid and perfluorooctanesulfonic acid in
the Nakdong River, Korea[J]. Environ Geochem Health, 2021, 43(1) : 347-
360.

[61]1 =/, TF, KRB, &. LBEHXEFALANZRGELESYER
S BN D], EESEFIR, 2024, 19(4): 182-193.

LI T, WANG Y, WU X H, et al. Risk assessment of ingestion exposure to per-
and poly-fluoroalkyl substances among elderly people in a community in
Shanghai[J]. Asian J Ecotoxicol, 2024, 19(4) : 182-193.

[62] HUANG Z, ZHANG X, WANG X, et al. Occurrence of perfluoroalkyl and
polyfluoroalkyl substances in ice cream, instant noodles, and bubble
tea[J]. ) Agric Food Chem, 2022, 70(35) : 10836-10846.

[63]JALA A, ADYE DR, BORKAR RM. Occurrence and risk assessments of per-
and polyfluoroalkyl substances in tea bags from India[J]. Food Control,
2023, 151: 109812.

[64] LERCH M, NGUYEN K H, GRANBY K. Is the use of paper food contact mate-
rials treated with per- and polyfluorinated alkyl substances safe for high-
temperature applications? — Migration study in real food and food simu-
lants[J]. Food Chem, 2022, 393: 133375.

(SExcmig TR, BERIE  TIER)

wWww.jeom.org


https://doi.org/10.1016/j.chemosphere.2022.134521
https://doi.org/10.3390/ijerph13101037
https://doi.org/10.3390/ijerph13101037
https://doi.org/10.1021/acs.jafc.5b00068
https://doi.org/10.1016/j.chemosphere.2019.03.045
https://doi.org/10.1016/j.envint.2019.04.008
https://doi.org/10.1016/j.envint.2019.105347
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/pdfs/pft-in-drinking-water.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/pdfs/pft-in-drinking-water.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/pdfs/pft-in-drinking-water.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/pdfs/pft-in-drinking-water.pdf
https://doi.org/10.1080/19440049.2020.1856941
https://doi.org/10.1016/j.heha.2023.100066
http://data.europa.eu/eli/reg/2022/2388/oj
https://doi.org/10.1007/s10653-020-00721-0
https://doi.org/10.1021/acs.jafc.2c01434
https://doi.org/10.1016/j.foodcont.2023.109812
https://doi.org/10.1016/j.foodchem.2022.133375
www.jeom.org

	1 PFAS膳食暴露风险评估概况
	2 食品中PFAS的检出情况
	2.1 水产品
	2.2 禽畜类
	2.3 蛋类
	2.4 乳类及其制品
	2.5 植物性食品

	3 人群膳食暴露风险评估
	3.1 全国TDS
	3.2 地方性研究

	4 讨论与展望
	参考文献

