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i OE: BN WIS ENE 0 P e K 2 i3k Y (per- and polyfluoroalkyl substances,
PFASS)T5 YK - RIBEE XS . ik AWFFERET 109 03l AEAS, 4 HE0E = S0 (3 -3 I Tk
(ultra performance liquid chromatography-tandem mass spectrometry, UPLC-MS/MS)/#7 1772, X} 23 i PFASs JF
JEE R, 3T 6 FE H8 8 (hazard ratios, HR)BERITPAL ABEE 1017 M #E A PFASs IR XS . R 7
TP S ARSI B 9 Bl PEASs, H:A 4> G5B (perfluorooctanoic acid, PFOA) A HI 23k 100%, HFEME 5
82.2%, L T HAL PFASs. #E—B43#T IR, PFASs 15 44K P 5L B 35 A 4 43 2 57 15 B R 43 A1 R 1iE: PFOA g
W D285 = e R i E 25 Y44, 2 = %efR (perfluorotridecanoic acid, PFTrDA)ZERg 3 [ X IR
B R, 2 E el FR (perfluorooctane sulfonic acid, PFOS)7EMFIG AR P &t 5 o PFOA 7E =R T
AR AN PR o AP % 25 5, Mg b s RIS T HAM A 2 G & B iR MUK Al i — 2
B, PFOA 5 PFOS [ HR {HH/NT 1, €53 PFOA SN i il th PFASs P 2544 . PFASs 7EA A
T S E AR, SR TR E TN L PFASs RN, HEEESETEE M, TAREM
3 3 B IR = S A PFOA Fil PFOS i LA S el R JXURS: ) UE .
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substances (PFASs) in seafood products from Binzhou City. Methods A total of 109 seafood samples were
collected. A ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) method was
established for quantitative detection of 23 kinds of PFASs. Population health risks from seafood-derived PFASs
intake were assessed using hazard ratio (HR) models. Results The 9 kinds of PFASs were detected in seafood, with
perfluorooctanoic acid (PFOA) exhibiting a detection rate of 100% and accounting for 82.2% of total mass
concentration—significantly higher than other PFASs. Further analysis revealed significant compositional differences
and species-specific distribution patterns in PFASs contamination levels: PFOA was the predominant contaminant in
bivalve mollusks and portunus trituberculatus; perfluorotridecanoic acid (PFTrDA) accounted for the highest
proportion of total PFASs in Litopenaeus vannamei shrimp; and perfluorooctane sulfonic acid (PFOS) exhibited the
highest content in mantis shrimp. PFOA distribution varied significantly across different tissues of the portunus
trituberculatus, with apparently higher accumulation in crab roe than in other tissues. Dietary exposure risk
assessment further revealed that both PFOA and PFOS’ HR was below 1. Conclusion PFOA is the primary PFASs
contaminant in seafood from Binzhou City. PFASs accumulation exhibits species specificity across seafood, with
portunus trituberculatus displaying the highest total PFASs content, primarily concentrated in crab cream. No
evidence of human health risks from PFOA and PFOS intake via seafood consumption has been identified.

KEY WORDS: per- and polyfluoroalkyl substances; seafood; contamination characteristics; species variation; risk

assessment
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49 M 2 T i H AL & W) (per- and polyfluoroalkyl
substances, PFASs)J&—258 4 k- N 1A LA L
&Y, B Z N AT HEBER .. SRR, 95800 &
nhEdE | EAREE SR, PRASs WA HA T b
FEAME . AW BRI ZARE R, X ARG AL
FEA RCTRTE B, Hodp, o TR (perfluorooctane
sulfonic acid, PFOS)Z8{b- &%) . 49 -F MR (perfluorooctanoic
acid, PFOA) R HE L AW ARG B ST (I af /R BE A
29 ) Pl IRIETE 2014 AEMBIHR R T X PFOS HIBR
1, 2023 4 11 F EERMEAESF FEHULTE— 4 PFOA i
PFOS 433191 o, BEAEMF I & B, PFASs &) 1240
fiFoK . 1 KRELZHRAEA T, PFASs A LUE i
WEEDE BRI, 283 28 W & FRE R AN W G
K, BAAE RN E S A e i A a2
N2 F B s uk s b i Z AR e PFASs, dnkra
WA ERBEA. YOk, i, GRE&Y0A R 2
PFASs 2751 3 2k a1,

WEAERE ST R B, B i 7 3k A2 B 1S [ 2 B A
PFASs {55% . JURUi i)™ bl BOWFF 7K, ZPFASs i1
e E IR M #25(3.54 ng/g ww). #8(3.33 ng/g ww), T
(2.94 ng/g ww) FIEIR S (1.67 ng/g ww)l'™) 78 5 M 75 R4
[ 14 Fp S RIHEE A ol A= W) REAS o & B, PFOA . PFOS il 4
98— PR (perfluoroundecanoic acid, PFUdA)-& It 4 ¥ 7 &
thE iR 3 RiEE Y, Hrb PFOA 2 DIZERY %

il

PFASs ZH4y, =& LA PFOS £, Figm 16 HIX
42K REAR I 0T B, PEASs ¥k J3 1 s B AR U ol
Ze. MRS oK, TgoKkAa, Hoh PFOS fa ik D
FIHABLLAT, PN AR 22007 S REA R R, B
HFER K H PFOS, PFOS ¥ 3 5 BLIR >8> > 51 Ak 3 >
T DL A3 AR

BT i FR B T T X, M TR IR R
BRI, AN JF I ™ i PFASs BF5E (03l ks S A
B, B IGIHE PFASs 15 etk . TN i £
FEEALT T, HY87 o T.68 100 ek 41, Hgh4
ERYRAT 77 A B M K B IR S 2 X 5% PEASs 15 e ) = ok
B2 —, NI I5 YL IR-18 77 (i (8] PFASs iR G IR {IE T
KHEPLSITE . LT, AHFSE IR AR TN T S SR
Sy 07 XA T B 5, 48T 5 PFASs 175
YOy ARFAE R 0] 22 5%, FF 3T 6 FE 16 8 (hazard ratios,
HR)FF /& PFOA 1 PFOS H R & %5 5 AU EAL, S v i X
77 S TR A L Ml FRAHAT R LIE L & PFASs 15 4%
53k B i SR R4k B S Uk 27

1 MR5ERZE

L1 LERFRIAF

Acquity H-Class/Xevo TQ-XS # = 2 i A €6 i Hi Bk =
B URAT IS . Waters Acquity UPLC®BEH Cig (G 41:
(100 mmx2.1 mm, 1.7 pm)(3€ [E Waters 23 #]); Himac CR2IN
1R R B D AL(H A AL Bk XA+ F]); Retsch
GM200 HIFEE{Y (1% E 30t/ 7)); Vortex-Genie2 HEIRIR A
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(&[SI A, Milli-Q 1Q7500 i#zliKii41X (3 E Millipore
Integral 10 23 H]); OA-HEAT 8125 &M Y(3E[E Organomation 2%

H]); SCQ-Y300A i THiR /IR R G A TR A H);

HLB-P/HMR-Lipid SPE Z£HF:(200 mg/300 mg, 6 mL, JLETZAY
BIHATRZF); PL 602E T-432—H T RF-CEEMMF A F).
23 Fift PFASs 1R FRifE M (iR 5000 ng/mL, 75

Dr.Ehrenstorfer /A w); 13 #4355k & W IR 7 R IR & M FR(B
IR 2000 ng/mL, J1& K Wellington 22 #]); BHEE., 2
(3£ 1E Thermo Fisher Scientific 23 )); NaClI(fh g4, L&
FEMAALR R A BRA R, R (A 1K, 75 Merck
A, SER KA Milli-Q #4li/K . 23 F PFASs HArfb &
Wy X% 13 FplRAL 2R AR S SRR 1.

#1 BRULAYRRERENRER

Table 1 Informations of target compounds and isotope internal standard

Hirfb &9 YL AR ARITE Ui i
PRI R perfluorobutanoic acid PFBA C,HF,0,
FILIR perfluoropentanoic acid PFPeA CsHF,0,
SRR perfluorohexanoic acid PFHxA C¢HF,0,
ATRBR perfluoroheptanoic acid PFHpA C;HF 50,
ERCERR perfluorooctanoic acid PFOA CsHF 50,
PRTIR perfluorononanoic acid PFNA CoHF;,0,
EFRIR perfluorodecanoic acid PFDA CoHF 90,

TR perfluoroundecanoic acid PFUdA CyHF,,0,

25t R perfluorododecanoic acid PFDoA C,HF;0,

2= perfluorotridecanoic acid PFTrDA C3HF,50,
IR PUGERR perfluorotetradecanoic acid PFTeDA C4,HF,,0,
RIS BER perfluorohexadecanoic acid PFHxDA C¢HF3,0,
By AN 7 perfluorooctadecanoic acid PFODA C,sHF;50,
AT T B R perfluorobutanesulfonic acid PFBS C4HF,05S
A O B TR perfluorohexanesulfonic acid PFHxS C¢HF;05S
e ST perfluorooctane sulfonic acid PFOS CgHF,05S
RS LEEER N perfluorodecanesulfonic acid sodium PFDS C0F,1NaOsS
RIS perfluoropentanesulfonic acid PFPeS CsHF;,0;S
SR BERE R perfluoroheptanesulfonic acid PFHpS C;HF;505S
A TR perfluorononanesulfonic acid PENS CoH,FsNaO;S
4.8- S L-3H- 2 TR 4,8-dioxa-3H-perfluorononanoic acid DONA C;H,F,0,
6:2 FEACZ T b LR R R 9-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 6:2 FTS C;CIF,604SK
8:2 AN L b SRk R R 8:2 chlorinated polyfluorinated ether sulfonic acid 8:2 FTS C10CIF,004SK
BC-2 TR 13C,-perfluorobutanoic acid 13C,-PFBA /
BCs- 2RIz 3¢ -perfluoropentanoic acid 13C5-PFPeA /
BCs-2H O iR 13C;s-perfluorohexanoic acid 13Cs-PFHXA /
PO, HFR 13C,-perfluoroheptanoic acid 13C4-PFHpA /
B Ce- IR 13Cg—perﬂuorooctanoic acid 13Cs-PFOA /
BCo- 2 TR 13 Cy-perfluorononanoic acid 13Cy-PFNA /
BCe- A B MR 13 Cg-perfluorodecanoic acid 13Cs-PFDA /
BC, -t — 13C;-perfluoroundecanoic acid 13C,-PFUJA /
Be,-emt— 13 C,-perfluorododecanoic acid 13C,-PFDoA /
BC- 25 bR 3¢, -perfluorotetradecanoic acid 13C,-PFTeDA /
BCy-2 5 T ek 13 C;-perfluorobutanesulfonic acid 13C,-PFBS /
B Cs- 2 B beik iR !3C;5-perfluorohexanesulfonic acid 13C;-PFHxXS /
3 Co- T R IR 13Cg—perﬂuorooctane sulfonic acid 13C4-PFOS /

TE: ARV BUR R, AP B ARRYI R 5 .
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1.2 HARRE
2023 4F 6 A2 12 A, RfmE s a1, 3k
BEIEM T s 3277 DX TR LR AL D) B Tl 5971 109 137,
FEAEEILAR 207 b RARSE UG LA P s ik 00
#2 HmiER
Table 2 Information of sample

i

o F i 24 FR {4
¥ SR K445 axi e
ik o MO IR gy
=
R i 13 HRIs 923 (n=13) & RS
FiEEXTER 34 5 25 XTI (n=34) A
HHn=9). HE»n=8). M, B, M
=B TR 41 2RG=12). BREA0=9). T . EEA Lk

B EE(n=3) B TP

1.3 HmLESEN

iFFEesk . R ot BUNLAAS,; BIcEs | &Y.
BEML. BERRILEROL, JfrcBRT . BT, . B,
Y (BB EAT 93 209000 T LA SRR T, DL2RTT5¢, Uk
REHZRGT ), RS HUNLIA) 28 2 R St DDA I T L0 9
B T-20 °CIR-fF -

HERRARIBURE A 5 gORS 18 22 0.001 g) & T 50 mL HEE .0
B, S ng [RIALZR NAREERTHE, TA 20 mL ZJf, 1RAIE
Fi¥R% 30 min, 10000 r/min #5.0> 10 min, B 10.0 mL 1§
ko W E AR B, E 2 A O 2 AR A RO
(HLB-P/HMR-Lipid SPE), W#E4EBH W, il 1.5 g NaCl
TRAIHRY43)2, 10000 r/min 2.0 10 min, BUEJZZJE)2 4.0 mL
R, 0.2 mL F A I s PR i ROBOMH (385 - ER K B 1%
¥ (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)ill & .

1.4 &M

%A A% Waters Acquity UPLC®BEH Cg
(100 mmx2.1 mm, 1.7 pm); FEE: 35 °C; #EFEGE: 2 uL; i
#: 0.3 mL/min; JizhAH A & 2 mmol/L HFREHIAK, Wish
A B AH B, BEEVEN: 0~0.5 min, 80% A; 0.5~3.0 min,
80%~60% A; 3.0~9.0 min, 60%~10% A; 9.1~11.0 min, 0% A;
11.1~13.0 min, 80% A,

Fui At Wa Iy £ RO W I (multiple reaction
monitoring, MRM); 2 F Ui : HL B %% H 1 (electron spray
ionization, ESI); ¥4 =: & FHM,; & 7 EE:
150 °C; BAEHIE: 1.0 kV; BERISIRE: 500 °C; B
FIAAL R 1000 L/h; REERE: 0.15 mL/min; HEFLIIKS
Jitk: 150 L/h, 23 Fsifb &9 SOt mbr et . i s+
X RS R AR S B 3.

1.5 REEH
PFBA Fl PFPeA MK HFRN 0.02 pg/kg. EaFRA

0.06 png/kg; P4 21 A PFASs K HER M 0.01 pg/kg. &
B A 0.03 pg/kg.
®3 BEREHAVAREERRNRIESH

Table 3 Mass spectrometry parameters of target compounds and
isotopic internal standard

ey BT FET HEAL Tl 3
(m/z) (m/z) HE/V  BER/V
PFBA 213.3 169.3* 20 8
PFPcA 263.2 219.2% 24 8
119.2 16
PFHxA 313 —— § —
269.2% 10
169.2 14
PFHpA 3632 ——— 22—
319.2% 10
169.2 18
PFOA 4131 —— 18 —
369.2% 10
169.2 18
PFNA 463] ———+ 8 ——
419.2% 10
269.2 16
PFDA 5131 ———— 24 @——
469.2* 10
269.2 18
PFUdJA 5631 ——— 10 @ ———
519.2% 10
PFDoA 6130 o2 5y D
569.2% 12
169.2 36
319.2 22
169.2 32
PFHxDA 8132 ——— 30 —————
769.2% 14
PFODA 913.2 _ 16092 30 %
869.2% 14
80.2% 26
PFBS 299.2 o1 76 oy
80.2% 36
PFHxS 399.1 T 20 30
80.2 42
PFOS 499.1 —So1r 20 —35
80.2* 52
PFDS 599.1 505 20 e
80.2* 30
PFPeS 348.9 o1 10 T3y
80.2 35
PFHpS 4492 o 15 T3s—
80.1* 40
PFNS 548.8 992 20 m
85.2 30
DONA 377.0 EINE: 10 o
6:2 FTS 531.1 832 50 . -
: ’ 351.2% 15
83.2 24
8:2 FTS 6310 ———— 50 ————
451.1* 24
13C4-PFBA 2172 172.2% 8
13C5-PFPeA 268.0 223.1%* 14
13Cs-PFHXA 318.0 273.1%* 14
» 169.1 16
C,-PFHpA 3668 ———— 30 @ ———
322.1% 8
s 171.8 10
Cs-PFOA 4209 ——— 10 ———
376.0% 18
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z3(EH)
ey B FET HESL il
(m/z) (m/z) HE/V  BER/V
. 172.1 16
Cy-PFNA 4720 @ —— 8 _—
427.0* 10
, 2231 18
Cs-PFDA 5189 ——m— 10 —_—
474.0* 12
, 274.1 18
C,-PFUdA 5699 @ ——— 10 _
525.0* 12
, 169.4 26
°C,-PFDoA 6152 ——— 30 —_—
570.2%* 12
. 169.3 32
C,-PFTeDA 7148 ——m— 12 e
669.9* 14
B 80.1* 24
C;-PFBS 301.8 ——— 34 _—
121.2 26
80.1* 34
13 _
C;-PFHxS 401.9 990 14 D)
80.1* 42
13 - -
Cgs-PFOS 506.9 99.0 14 20

TEERE T

FERE SR AR R A AL B AR, Nk S A 2R g
O KM R A W fih . WAL H, A R
PR A AR I8 T B4 o

AR SR A A AT SR, AR 30 MEEAR TR UL T
— W EER, LA T8 B a6 Pl e i)
Fio BNE 20 AFEE, THEASRHET S E e R 5, LA
IR R R e, JEIMAE R4S (A, B IS A pr A
VARG Y o TRIEE, T EA T IR o] a0 24 S 56 R P-4 7 5256,
KBR300 o BRIERTZK (0.1~50.0 ng/mL) £k
PEAR S ZR B0 KT 0.99, A5 A AR 36 1k 45 o 4%
D5 8% PR EAS I 50 1 v
1.6 BEAEREXKRITMG

FH HR PR AR FE T PEASs (O{a RS, 114 4n
(D) FQR)FTR:

EDI= Crpass*M. (1)
HR= EDI 2)
RfD

A H: EDI N % H & A i (estimated the daily intake),
pg/(kg * d); Cprass MIEF=AhH PFASs F i, pg/ke, AT
&, MO R H IR, ke/d; BW ORTH 23 TPk
H(body weight), HE A FAE 60 kg; RID JfH
22 5|k (reference dose), pg/(kg *d)o 24 HR>1, FH Alk
Tk R YL ) B VR A £ R KURS: s HR<L DU 3% A fadt 5 RIS
B .

1.7 HIEAIE

% FH Excel 2007 1 SPSS 25.0 #EA T4 ) 5% 1 55 20 H7,
XobFA A BAE LB/ T 5T 60%M%HE A 1/2 K6 H PR
o KA Mann-Whitney U & HU 56 X P 41 [0] 5 4L ) & 5t

AT 22 FPER IS, Kruskal-Wallis H & FIRE 6 %) 22 41 [7]95 4y
Ve BT A SRR, KIS KHE a=0.0508UI) .

2 HER5HH

2.1 FFEMERE

TE & P L TR L IR BE K2 514 1 ng/kg F12 pg/kg
IREATRERIR, FHRIPRIEMCEEE, B MR T 1 YOl
FEo FERAIEICRATF 68.8%2 116.2%2 /8, BRI 4, [F]
W, AJ7 ¥ &4 PFBS. PFHXS, PFOA . PFNA . PFOS .
PFDA. PFuDA. PFDOA . PFTeDA 9 490 2 £ bt 34k
GV E R RN ES Y AR R R, SR
DER L B 9 Bl B AR 2 U 2 R AL G 0yl
EGEHATSHMEBEN, BRNEFERLR 5. psmE
W SE G FR AR AS M S5 S 3R B, AR B R 1 e
BE, REfSNE L& & PFASs RN E 23K

#F 4 BinLEIRmMAREE

Table 4 Spiked recoveries of target compounds

oy SR R/ way SR R/

(ng/kg) % (ng/kg) %
PBA — 5] PN T iy
PRPA ————go5 ] PPN —— o0
PRINA — 15| PPA
PRIDA ——3 175 PPUA a0
PRDOA —3 5] PFOS ——or
PITDA —— 5] PDS ——5 1
PFTeDA ; ng PFPeS ; 22:5
prnon — e s — ¢
e T ——
e e ——
6:2 FTS ; ;ig 8:2 FTS ; ;i?

RS FUSHEBHINESER
Table 5 Determination results of the quality control
sample fish meal

o W5 {7 AR/ ANERE/
(perkg) (ne/kg) (nerkg) (k=2)
PFBS 3.32 3.45 0.45
PFHxS 4.90 5.04 0.63
PFOS 5.79 6.41 0.93
PFOA 4.91 4.47 0.61
PFNA 4.43 4.78 0.36
PFDA 5.05 4.64 0.49
PFUJA 5.34 4.83 0.69
PFDoA 3.93 4.27 0.55
PFTeDA 3.27 3.69 0.51
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2.2 B/ & PFASs B9 HHE

PFASs & WA 1 oL
FEm LR T 9 B PFASs 204y, ff% PFBA. PFOA.,
PFNA. PFDA. PFUdA ., PFDoA. PFTrDA. PFTeDA i
PFOS.

g 6 iR, PFOA [RGH  SFIE L &R T
oAty PFASs 41 43, S i M 16 7™ &bt F 209 PFASs 443 .
PFOA #5238 100%, -8 &8 30.850 pg/kg, FEh
i E & ik 591.61 ug/kg. PFTrDA. PENA FI PFOS
FRr BT 80%, SE AN 163.00, 184.84.
159.64 pg/kg; PFDA. PFUJA. PFDoA Hy# i % & [F ke
ML 80%, MHSHEEMK, FHEEANATF 0.150~0.800 pgikeg,
BE e EEE N 0.65~4.14 pg/kg, H L2, PFBA Hi
PFTeDA [k R AHRTELAR, 435000 66%F1 52%, F-H&
7 0.587 pg/kg F1 0.095 pg/kg, X PR SN AY AR 1L
LN 1.8%.

B S PFASs BEE A E 4 EL TS e sk
AN B AR A (B 1): PFOA  (82.2%)>PFNA
(4.5%)>PFTrDA (4.0%)>PFOS (3.9%)>PFUdA (2.1%)>PFBA
(1.5%)>PFDA (1.1%)>PFDoA (0.4%)>PFTeDA (0.3%). PFOA

2.2.1

BT Y TRk R i A 4y, NI PFASs "IN

M FEM T 5 A7 PFASs B4, W77 i
(4 &5 PFASs & ithb TR R o 26 B N AN AR DG 5 v, 2
VR V2 . PFASs WU RE R 1.10~1067 pg/kg!™; %M
FE P 35 9 £ 255 (1) B PFASs &5 FE 3G ] 0 n.d.~5.80 pg/kg!®”;
fif 22 4 PFASs SRTGEEN nd~172 pgkgl, AHF5E M
PFASs ¥ T Il 0~3362.48 pg/kg, i%— & & BUK A%
M SNEE AL, T PFOA 14 PFASs Ak =il B vp iy 3=
Y, BARGEMNEL . AN, HEETKAEL
Wik, AAEKTE S ORI, eV K . PFASs H
o R A Y H
222 4 %= 5 PFASs #9401 £ F bt th

Wz 7 BioR, 9 Fh PFASs MI7E D12 | I35 FIMTAT
ST MR P RV A AT A AR B 2 25 F(P<0.001), R
P IESARTHEYCRH M (Q1, Q3)#FmR, Hrp, 2
FEAS T 240 PFASs YR 5 25 15 T HAh ™ . IR IER
[l 7= i 6 PFASs ) & S BT YRR bk, B mE
AR, BEEEXTER, DI2S . HRIEE) PFASs 4345 PR &1k % 5
WS

< 6 PFASs R HEER
Table 6 Total detection results of PFASs

PFASs T AR A A K /% e A/ (ng/kg) -2 B (ng/kg) R i (ng/kg)
PFBA 72 66 3.63 0.587 0.242
PFOA 109 100 591.61 30.850 0.660
PFNA 93 85 25.72 1.700 0.068
PFDA 89 82 4.14 0.410 0.068
PFUdJA 96 88 3.80 0.800 0.312
PFDoA 83 83 0.65 0.150 0.064
PFTrDA 105 96 12.69 1.500 0.650
PFTeDA 57 52 0.52 0.095 0.042
PFOS 89 82 8.19 1.460 0.330

m PFOA

WPFNA ®WPFTrDA  WPFOS

LIPFUJA

WPFBA WPFDA  WPFDoA W PFTeDA

1 #Es 9 Fh PFASs 2H 43 19 404k

Fig.1 Percentages of 9 kinds of PFASs components in samples
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#z7 4 %E7% PFASs WERMSITIM (Q1, Q3)]
Table 7 Variance analysis of PFASs in 4 kinds of categories of seafood [M (Q1, Q3)]

UES [FZEEROE

o Uil

- (n=21) (n=34) (=12) (n=13) P

PrBA (0.0%,1534) (o.o(i',oé.m) (0.7})',119 73) (0.2?',2333) <0.001
PrOA (0.3(;',7? 35) (0.(())4(,)?).08) (27.361?17 30.89) (0.4(())',4 3.64) <0.001
PrA (0.001',O 3.03) (0,02',03.03) (1.8%',955.76) (0,85317) <0.001
PrbA (0-0(;.,O 3.01) (0.0%,03.04) (0.4(;',81’5 23) (0.?4??),3 5) <0.001
Proa 001,008 0.12.022) (L11,205 (035, 1.10) <0.001
PrDoA (©.01,001) (0.02.004) (©.25.035) (©.05,020) <0.001
PrA (0-0%,13.17) (0,12',13.28) (1.228',233.30) (0.71)',318 68) <0.001
oren ©o1. 001 (001,001 0.14.023) ©.05,0.3) <0.001
rros 001001 (0.08.0.16) (L1, 380 (L1%,2.58) <0.001
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Fig.2 Average content of PFASs components in various species samples
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