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Abstract: The occurrence of emerging environmental pollutants brings new challenges to food safety in China, which needs to be
systematically researched. This study focused on the distribution, hazard characteristics, and sources of antibiotics, endocrine disrupting
chemicals (EDCs), perfluorinated compounds (PFCs), and microplastics (MPs) in major foods such as vegetables, fruits, grains, meat,
aquatic products, eggs, and milk. It was found that fluoroquinolones showed a high detection rate in aquatic products, vegetables, and
milk. Fluoroquinolones were mainly derived from the use of agricultural and veterinary drugs. Bisphenol A (one of phenolic EDCs) was
frequently detected in canned food and aquatic products, and nonylphenol was mostly detected in aquatic products. Both EDCs were
mainly from food packages. PFCs possessed a high detection rate in aquatic products, livestock meat, poultry meat, and eggs. PFCs were
mainly from wastewater treatment plants and food packages. MPs showed a very high detection rate in aquatic products, which were
mainly imported by contaminated environmental media. Ingestion of environmental emerging pollutants through food may lead to
disease risk of human. Thus, it is recommended to monitor more types of emerging environmental pollutants in the scope of food safety,
systematically plan the scientific rules of usage of the chemicals, and formulate a multi-departmental joint management and control
mechanism to better cope with the issue of food safety caused by emerging environmental pollutants and effectively ensure food safety.
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Tl ) B Rk AR . AR A R AR RE, & A
AR SRR WIEYS . E AR S 200 Ff
BRI, BELL 6x10° NIl 52 & 5 I 7w i
M, 4.2x10° N UEFET:, RA K 3.3x107 {d ik
A 2 40% 15 8 LU LB IEAE RS2 B IR MR
AR, R 1.25%10° 48 LB R e 2 A A 1]
P JEAA L A O B R A 3 R YR 5 1
FEFER . SHEEML, &8sy sle
(PofE RR fe RN R = . ARG, BON R R AR
Wi e L B S X o5 1) R (2]

WSR2 % UIMEe, WS yynl @
T K. TRERFERRED. B, £
XK. IEERPIEE, BONE S R0
BRIV, N IR 2 A T RS THD SR [3].
AU FMRIE, KA E TR E S8 YR
R EMERITEINGEEN (4], (EXEEZTG Y
mEREERE, B8RS N NI RAER
N, AR5 R e 45 5 R 1 RV [5]: Bk 2y
HRMRETESHE, BB LIRZHEm, rEk
I ORI RE T DR fE T . N 3R
BLEEB MR [6].

MEH CHRRE, HEEE. RGEREG R
RN fEE S RTEZRE, HIUER. N
WY (EDCs). 2# &) (PFCs). iR
KBl (MPs) S5 R BEHT5 4o i R IR1G R Gtk %k
FHRE () fes T P SR RN BT EEXF Tk, A
SCIEGE AR AT RS, TSRS KR B
Vi R KRR RS R AN I EE RS g
VI SRR AL V5 JeBUIR FOoRIR A, iR &
i R R BT IS e ) R B A R, O A
FE IS %

—\ EEREmTENIMERITRY L EHE
BEE M. K. AR E R OETTG RY
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AW, B R ZAeHIEE — R SHEHTE Y
AL RS, o Pidz & . EDCs. MPs. PFCs %%
J& YT R B R 93 H RS YR (7]

PAE BT S L AR AR AU I AR A AR B e
HECR KRR AE I, E B NAER
Jo. RFEERRME IS . MEUREE S . BEARE. B- VIR
% WM EREBE, PrERBEHS SEEWE L2
PE, i 24 1 B AR AT s AR I A [8]; Pt
A2 R B 2 N NS A A 3 R R T A S
O, MNP O A TR ) R

EDCs /& — K0l 5| A M1k N 70 i R R ALY
SMRTERIIT, MY BEE 51 R AR B B i FOR R
AEAR, FEERETRE G R B I L A7) 2k A 1 5 M
TR 0. TRAT R E A R BIE 78 B 20 45 IR R
B, EDCs 7EFLHR3E 71 51 B DA S AR 51 P 5 7
CanfERE BIRA KRR HEZ R, S fF
TEZCEFIEDCs, H Ay KRR X A (BPA) .
TEE (NP) 2 &M NI EDCs, B
PATTEFN R Z AN RN R 2 B 0% . IAT I
ST ICUER, Pk M K T S SO RE R R
s NFRAFE R T BE [9].

PFCs /& —R N TERBIMEY, RRiE ke
b E S kS A SR AR R AR
SN SRR AL EXREP RS
FEAME, 25 D) 45 6 it b & ARk 1T 52 e £ i 1) o i 5
G2, DR (PFOA). 2R LEmEE (PFOS)
2 B A AR R B R LI PRCs 544 [10], 8
FRIE X /) B B S AN R R AR R S
FEMEEEIE WAL, HC5ERINE hZe R
E = IRl SE

MPs $8 ] SF /N T 5 mm (R SERLE F, 0N
JRAEFIRAE IS A 2 R AR = AR 3G 7 3T N L
I CH R BRI , JE A TR BT H SRR
TERAL S 6 HR DL S A B BE 45 5 A0 D34 FH R TR i 48
BRI R EF4E%E . MPs [N & 35 ™ 3 1) BRI I 5
Wris gz —, FARLE NI FE A 1) A X R AR
o WMAE, REFERIET SN MPs 248
512~898 A~/d [11]. N\ MPs A 5] & ALK H B 4
SBLL EAGRLE . A B AR SR L, SN
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K&, MPs{E NG RF ISR (NEEE. £
SRS NI B, R e i
MPs f& F RN ) # FAE ) [12]. Rk, B dh
MPs 75 G [ il B N 3145 5 25 S

= BmPERIMEINS RS RIK

(=) %%

KEFFFRER, W, H . A, GRS
FEEAR R TR RR H, 5REE A B- N Bk
Je. WEVEERZE. RIS DUBRESE, iR
KPR EELI.

2010 A0 FRE 10 448 KA1 199 AN A2 25 gk
KFAT TR, -GS MBS iR
PUARF IR R A0 50N 0.5% 47.2% 20.1%, K
R DU 2 R PiAE 2= R AT K 6.24~
13.31 pgkg ww (ww RRIBE D, WA I A H K
F240.33~23.45 pg/kg ww [13]. 2008—20104F, %
52 T GRS FEHE SR AL /AT o, TR R P R
1 H N 61%~98%, WHRIDE . RN E. B
BRI R APETERR S BUAE R IS BT R
WRPEIL 46.34 pg/kg dw (dw RN TEH) . MEFHTZEHT
ERBEAAFRRYGE R PAEZES, msekF
%17949.87 pg/kg dw, tRZEEF1N44.81 pg/kg dw,
JRR N 11.21 pg/kg dw [14].

FE K= o, W T 2R T AE R R R R
(30%~80%) , i th# & 9 1~90.6 pg/kg ww, FH
BEWE. RNV ERFEERE RN . HAE
B, FRFE M R R 2R PR R AR R A
95.69%, kA ERE N4T 108 ugkg ww, “FHIB%EH
ik F| 7251 ugkg ww [15]. E. BEBWHHE
R AT R, W12011—2012 FE 55 M 7 i T
P2 A RN 4.3%~30%, £ 86% HIFEA K
R AT 10 pg/kg ww [16].

(Z) AT

XL T 356 1 6 R FEAR AT /34T 3, BPA
EBEW. KK, KA PR S 90%,
K HIRFE 3 I A ND GRS R D ~67 ng/g ww
1.2~26.6 ng/g ww. ND~21.2 ng/g ww; P26k .
P EL . B FREE RSP ER
100%, WEETEH N 3.7~514.8 ng/lg ww: /NEER . 1K

BE AR K L ROK A A R SR R IR
& [17]. XFFPU)IE T 414 0365, 7E 71.3%
BEAHRH T BPA; PREEL . ANEEL. B
Sk AT A& BPA A HY R J A 7K F (ND~173 ng/g ww)
5 R, HIOR K # (ND~64.8 ng/g ww)
KK TN R (ND~22.5 ng/g ww), 5 fK A2 3% 7K
fi. BEW (ND~7.88 ng/gww) [18]. fERIT. &
it 7% K R T BRI ) BPA O AEAE, IRFEEELA
6.815~15.54 ng/g ww, (HIEFTEEGRZE (WO .
FAHD AR H BPA [19].

NP 2 B i 53— WA EDCs. LA Fi 3
B [20], fEIRIITH . WO EREF, NP&
H KN ND~6.27 ng/g ww; I 25 55 52 PR 20 75 7
. N, FAL OKAZE. BN BT, SRfE. A

&, Ho S (6.27 ng/lg ww) £ H K EoE
TN, FEHIKZ (4.96~5.02 ng/g ww); TEWIREE T
B, BT, FE BT B5E. FESKE
f1, NP Hi7KF 3 ND~12.91 ng/g ww, FH i
RSP S, AR EIR T TS 47 4
HIYME RS, NPATH RIAH] 74.7%, H @
iR KT B (5.02~55.98 ng/g ww), HIKONE
BRI (ND~16.87 ng/g ww), IR I H KN
ND~2.94 ng/g ww, @514 7K F- 9y ND~17.6 ng/g
wwo FREFDHEIE MK DI A, WA NP
K H R E R 143~678 ng/g ww [21], 11 A 51 1 [X )
WK DL R B A B N 33.4~2012 ng/g
ww, Forp DURAS H K B e [22].

(=) 28 KEY

i A N B H2 PFCs [ B 2RV AN fEH
PFOA & % N 15 67%~84% K& T & N,
PFOS JRE R 5 EL A 88%~99% [10]. M AL HT 1T Y
15 150 st g mir At (BFEE N, K™
i B LA BRIE T 7R IR AT T PRFCs &
i [23], H 48% HIFEA K H T PFCs, 7K™ i)
KR m (70%), BEE2EN (66.7%) B
(53.3%) & (26.7%) Wil (23.3%); 7K7=
[ PFCs W 4 20.73 ng/g dw, TiEE. EERA. ¥
il ff [ PFCs S 243 7104 9.29 ng/g dw. 3.68 ng/g dw
2.59 ng/g dw. 0.3 ng/g dw. 7EHS T I & 0T 70
8, 17 B PFCs 7638 & H 19K R B & s
(155.25 ng/g ww) , kA& @] 5 (2.14~3.94 ng/g
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ww). 125 (1.31~1.67 ng/g ww). J&EH (0.966 ng/
gww). B (0.682~0.101 ng/g ww). KK (0.321
ng/g ww) [24].

PFOA. PFOS FARSE 7K™ it S B2 s HH A
B T HAR Y, JUHAE i P SRR ]
1% 588 ng/g ww, TFEGIE A9 AR IR FE 3R
i [24] ARl oM B TSR T 7 Flodg
i, WISE T 9 PFCs AL ;. K PFOS 2 fix
FE W PFCs HAK, fFLE T Pra st o (o,
ARSI, R WL AR TG UL ARED, K H
W E 9 0.3~13.9 ng/lg ww [25]. £ 6 MU HEE 1 K
T ATME SN mIER 45 Fh U1K, KL PFOS
J& 2 g b 1 PRCs (A H R JE N 0.0014~
1.627 ng/g ww), PFOA J& M ZEH i) = ZE PFCs (f
HREE N 0.0054~7.543 ng/lg ww) [26]. M4, FET
e R e LI R AR I SR FE A, 4 96% IR ke
T PFOS, PR N 0.21~5.20 ng/g dw [27];
EISNER T AWM T AL, GEEARS,
PFOA. PFOS [ & & 73324 0.05~1.99 ng/g ww
0.06~12.5 ng/g ww [28].

() fEewt

IKF= & MPs B H B oA B R AL, B4
80% 1) 3= HAx FH .25 MPs V5 k. A WK
e BT 27 Mk, MPs & &N LI~
72 AN, W T IROKA[29]; I
DL 03 Fhig P 5 MPs P & BN (1.39+0.41)
Mg wwi 84% I IR A WAL A S T MPs,
P E BN 0.62 MNgww [30]; 9 FlXUGERENIAR N [
MPs £ tH %8 100%, & & N 2.1~10.5 Mg ww [31].
ARSI X ()3 & A7 AE MPs BB TR O, P& &
N 0.9~3 g dw [32]. fEHE= T, MPs KA %
RNER K HERZ g (PET) [11].

EEXTRBE . . WS WA B MPs §5 4t
WARAZ, (VAT RUEEEE . AYEEYTER
P AR AR P AR RR S SR A 5 K MPs,
WA SEAR TR T RO BE SRR 2% MPs [31]. XS A4
02 PRI 2SR T AT B 5 MPs ks ;28 4 BF 17 5 1 23 Fh
A RE SR B T MPs Bk, PR H IR N
6.5£2.31N/L [32]. UbAh, 3R, BE. BINEE M
Hr35) RS H MPss R 15 R R £ 3R 3 4G
T MPs, H i EE N 550~680 AN/kg, i A 43~
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360 1M /kg, FHERA 7~200 1N /kg [33].
M. fmPEZIMERTEYEIKRIR

(=) MERHKIF

PUAERAEREROL. KIS 2 A,
BB i TR P AR B B A ORI . R A A
RAMIPUAE A E A S E, 2013 FEhiAE =G
MEN1.62x10° t, 216 52% MHiAERm g H T3
FRHE [34), Wb RSP A48 50 20 8 35 [
2.81% [35]-

VAP RIEARE B 2RI ER Y, K2
BEHEMY N B, FEUK, IR H I Z F
PUERRE. B, REE, shRAK ITEEK
A EIHTAE R RN 100%- 98%. 96.4% [36];
PUAE TS Gt ™ E A X B, FE i S
X, VEFH. K. 7 REmW.

TERLWK = TR R, AR Y FIHE
) T EOKTUBAL, W Z) A aH R PR R, A
T R FH e 2 3% 42 i 240 B U G B A 57 P 6 e 4 T
JRAR M EETF B [37]. SEPOVFREP AR EE
BENLIEARE, A= IR AR R T G A KA
ARGV W PrAERMEHAMHERE — R EHHE
(2015 4> RI, FEWR P4 R T HHREE N
303 ng/L, TMfESEE. FEE. = KR G 2 5
4120 ng/L. 20 ng/L. 9 ng/L [38]. M4k, [HKIE
it FH B A2 3R 77 St K ™ 5 B 10 2K e S R 85 TG
GeIpEirh, sl SRR E %

(Z) AR BTFIREIKIE

B EDCs FZ R T T : B E
FU5 gt gl B DA B s g, iR
PR EDCs 0 A B i T F0RE 0T At i 1 ) B b 75
e [39]. WFFAKM, KiEEy (WINP) 1 BPA Joik
TRV K AC 3] il 56 4 23 Bk, DRI ) /K R BRI T 4
B DU BEYE T2 1~1000 ng/L [40] .

BPA. NP Z: 3585 WL I EDCs & 31 S i A1 28
BHEFP M EZEFER. Eamafd, NPRIETH
£ Ny i A 7 e o S e Y L= N A 1 S R
ANFEELZER R NP S, R DA AR A B A
K (PET) KT 0.03 ng/g BIMEEEE (REA L
i, PVC) 111287 ug/g. BPATESIRIE 348 .
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— MWLM CELIF . — ISR (PET). )7
A6 THT AR S5 SR 1 1] 5t PRI ASE VR P 0.98~2.03 pg/g o

£, 4% v (K 3 25 EDCs © 4% I B BE A% 1) £ T
. i, HE%EEERELM (HDPE). PVCH i
AT SR K, AT 1) ZK A HHORE TR NP A B2 439 9
180 ng/L 300 ng/L; AR BEEA B N B RIHFE2 L
K, MIEREREFERINP o, £ 4.8% 5k 8% 1)k H
HDPE 5 PVC fHZE R 7K o 28 4% A (1) NP R st =
BTG RIRAILE R AR . SRR,
BB R K, . BRE (BROEEIKE) 1
Thim, KEHMERR ST NERZR nEmE
S0, AR EDCs M AL A R B & 5 3T
o (EMERERIE. JBhE. BERETSERES . BEG
BEE R R, ORI T 52 B LSS AR T RS (1
FREDCsi5 4%, HULTT I, & MaMec2EmE
EDCs B TSI i 1) ¢ B Ui

(2) &RULEYHIKIR

PFCs I F A Rl B 7K Bl BiistEae, 7£8)
m AT N AT, ERTA RSk
29[ 17% /& PFCs IR 240, WYKL, FREb R
245, 24 PFCs % 2 A0FI 4R 5 6 i B A B i
PFCs nJiE# 3 & & [41]. FeE PRCs 477 & 5 it
T 70%, A B AN K B8 3 4 R AE = AL [42].
PFCs ffill & . /& PFCs [ PR RE J30 ) B 4. il
FEZ A T X s m R b, HigeoK, R
JK R PRCs $5 K9 B2 43 3108 1860 pg/L 273 pg/Ls
L 7R 28 SR AL 2% Tl ] X a0 1) Aol - 33 i R 1)
PECs & & (1) fix KAH N 641 ng/g dw [43], #JEIAR
BRI (178 ng/g dw) . T EEEHX (0.34~
2.5 ng/g dw) AR5 44 1318 PFCs W B 15y 1~3 N4 i
9 [44]. FREEA T ¥ PFCs W] 7E A 7 il A2 v iz i
R . LS KAL) HEUR PFCs iE N 3R
BEf 5 — B ERE [45], WKIT = A PNHLIX 3R
JK A i) PRCs & & 9 42.4~170 ng/L.  #F N 2 K 1
WRY 5, PFCsiliid & & 1 B ¥ £ % 575 /K #E
LR — I R A,

(M) MZBRIRIR

£ JEAL R N MPs B3R 32 2
Zo AW EFFERL At THE A
PR Tl A 7= K A%, 85 K Ab B HEOR S

% = W

HRIK RS, & ERE A B MRS A 5 422 fish MPs
SEEE. MPsTER &I Tw A ER (HRAD,
KPEdh (L iR, B DD, 40, MUE A A
H [46]. IEIRIE G MPs 32 Bk AR ML IR AT o5
iyt . . RIE. AR H S 3 ) MPs,
] 28 R )R A I ST I AR 8 4 7% 21 0T & A
gy, MARAKE. B MEWSEE g, dmiEd &
YR — P Is R E s (. 955

1 MPs 15 G4 1) 5 — RS 2 2 AMRETE G . B
AP T B ML I MPs TS e, TR
B IE R MPs I [47]. Wi, — IRPELRAR .
OIHFESE . AR WMk, SEMH
R PRI B R MPs. RS, 5
PRI TR 12 A8 LU R 2L, 35 MPs Jitki
T BB IA 1.58x10°4Nd [32]: BT HF. &K
100 7%, AT 3 BUM 5 AL 5% % 77 A4 1.22x10° 4> MPs Hil
KL [46], fa 5 NARMER .

B BRI R R R E T

(=) MERRPHFEMTEYEERMINER, ¥
R ISIE =R
UTFABESEMESINLEAT SRR, B

5% AN W VR 3 FRT RS e 25 £ i 2 A DR BT SR EL K

Phik. (MR EFRME &8 PEEYIRE)

(GB 2762—2017) U 4. K. . 2. 8.

B UREERER. REERER. AIf[atE. N-HERY

e 2R, 3-5-1,2-T 55 13 MRsgis )

PR EFRAEAT TS, 1 (CEmPR ARG

PREARME) (GB 2763—2021) . £ &b % 4 [ K bp

g E AR KEHERE) (GB31650—2019)

SRR B RORAR B IR S AT T HE . T

W, AT R IR B 15 G0 28 B w45 o e o

YT FETH I DA B e AR T M RS S G

AR BN AT . W E s DA IR Mo 3 HoE

AR R BUR B E . IBUHTS Y Wda fil bRk S

Z 5N (48], FL[E TR R KRS R R S

BB
DL R IR DGR B ahoBis S i) i, Ok

FERT R 1y R 5 e R 8 OGS g /

P aE LR IR E AL R, D e

febrramte. XSO £, o HlX I8 BRI
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AT S B 5 ey DRI B U5 e A5 Gt 0 B 7 B A 2
&, RESCIEUHTTS G ah A MR B 42 DRy
LT T5 S e B BN R BUAE W) 2 T RN B ™
() B A BRSS9 R o
B, T B R R E ST, R4
IR & 5 B & dh 2 2 1T R sh BB L
T RS PR A i i XRS5 e M I i A
A, WREAE IR TSRO R 53
SEVERE B MTBORSE; R/ MU R, RS
rR R AR MR, PRI R A e A M RE
T1o KRR BAEEAR KA M THEAER, PR
A, WA (R i S0 Hh I S A 1 R
By B ERERIG R AR R &
R BRI . BB . PO R AE R SE
UEFEHHE, Bl wE BT R hbntE . fuisis g
P AV E R e A R e
RSB G, SRE SR ML NI E
G RIS Y T BN B 22 A R
FERTRBI AT IR, DLRRAFBUM B il . Fe it
T

(D) NtceRAE#RITHE, HRAKFFEE

RN F mABHFE RN

B ZERIAEY AR, B3 K =T
WIS R BB BIRAEY . w3, ek, Zhsk
i R R OR T R A AR TR AU 2
P N AR, SN 7 R85 48 3 553 iR i)
IS g, A N ol A KB IR K TS et
ORI [3]. PIUL, frdb TS et fa & 1 A
HARRME. RGVERE, 7 IRk 6] 58T 4
RIRAC S S A T DL IS B R A AR R
BERTTOA, X e b 2 A AL A AT T
JERBCTH AR, SRR R BT B ORIk
M it s F AR

A, AR A . WA BT L
WA TZ, WIRSKIA T8 TE e o)k H AL
i A B A IRTHK AP T 20K, g T
b B A3 PR TS K R TS R £ BRBE T, BLWOETTS
Qe ke fRigte, RAMEIE RS HEAOL, JE4RA
JE REZWRAESIEDME. 88 Ok 5*
FEIE 2 T T, B SEA AK  2 5%
P i AR P Pl it . ARV e, e R G| 2
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e e AT A O B AR IR > AL B )
FE - SRAT AR 8 K K A B B A3k AR
P JE I H R RN Th AN S B TR 2 S AR R AT O s
e BRI R SCRI T3, s J 9 i AT TS Y SR I
Foh G AR A B R, BAh, A T
b2 B A IR BT G R B AL S b A 5 A
O, AR —VH B IR B AT U ) SR B A T
ITHEE IR, SETBOLETBL Wb
APAE A NIRGRAT N, BB IR T A — T 2 A ik o
IR AR

(=) EEZWIVEREBRE, EXRMEPIFE
iSRRI S BT HIE

WM. EREEBEHE. SlEEE e
B P M S B [T AT IE AT % B IS B AR
gt ARG KX EREEAR; X T fdh 24
KRR B, ARl e 2 U R RS
B AREEREESOMIER A S BN . H
A, TSR AN Bt 1 Gt — B bntt . R UK
SRURIS, A3 RERE(E B I I BOR R A, X fr
VRVEGI RS £ i XURS PP A R B T B AR AN R 2
Wi 48]0 Hlhn, B & Bl R B R VR P
(75 G EHE 73 IARAEAS R ORI BEAT S fd - i
SR FH o [ s T 42 ] v 0 9 R i 22 P 1)
(5 Ar B b gt a1 P B g it ik S B3 2 1l
SE MBI .

P IR W H BRI =T 6, DiRREE
NG MR BAZRACE . DU G E A EEEIL =1
FERb O, hnomE AR T 2 RS B, RPE
JSAR L TUE AL o PRI 03 1T 17 B o A 3 ] 5%
I 0 DX 3 Y PR A5 75 GR D0, B i e XK
R MEIHS R BT R AR S IR
o M N0 S 1 T i AR R (1 DXV YA AT 0 0 A R
I PRI 9 2 T8 B AR G ML it s £ it A )
ERE MRS ER T PSR, VISCIRTH I Rm
MIBERRE ST R KRS (1 R R S BB e ). &
BREIINL ST, HTERINSESREE
7, EALHIER R . HENRENERLetaIta
BRI, 2T RN E . A ARE R Bl
NRBE, BHEEEREA, it & A0 E
BB AR T B IR K RE T, Rk
[E £ i 22 42
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