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mE

AR %KL b 55 75 % £ (Monopterus albus) F 4 # 1t & 4 (Perfluorinated compounds,

o)

PECs)th 7% W AR AE 075 e kIR, FEM K T 2015~2016 £k B F#w. #db. L. &, W)|f
FR 10 MY 150 e E AR S, FAT, 2016 A E BRI W E R e i T H e R
TRy PFCs 7 4 # kR, HH A EHF PFCs th kR, B HARE, #Eid C18 sk E(GCB)#%

b, | F A8 5 B R A B — 8 B S BOR 4 T 19 A PFCs th & &,

BT ERET,

KL # # F PFCs 3£ 8 MR Y, +F 75 442 4 5 % (PFOA)f 4 & = K # 8 (PFOS); K

L3k PFCs 77 e By R ML E H g, HACRII A 7 &,

PFOS E#dL & EeEF 4 ERE,

H 2

4 542 ug/kg, PFOA W )I| & & & & fm, H 3.66 ugkg; BB, xF#A# 6 K70 23178
B, BAEBNBAAET R, KIAEE T PFCs 74 = B R IJE T4 8 5778 P 3 A 00 8 8| DR FT &b

WA, BEREA LR,
KR R Led; HE,

hESEES S912  TEIFIRFEE A

43 AL & W) (Perfluorinated compounds, PFCs)#&
—REHAWE A EEE(ZY 110 kcal/mol)ff) C-F 4y
Bt /Y B A HLTS YL W) (Persistent organic pollutants,
POPs), HIHEAHM . BUKEHE, TIZHTSHE. &
4. e ARGANEBEE T MRS, HixXxkk
B WA BRI E M (Awad et al, 2011), 7EH, JE. 1k
SR YA T LR, S 5 EARS S
(Bischel et al, 2010)Jf B & Wy Hk i iR DR N &
E(EWREEE, 2010), IS QO1HBFFE LM, PFCs
HA Rz . A YR B F M (Persistent, Bioaccumula
tive, Toxicants, PBT), JCHEXI4 LA AR &£ F i

B RE; KRR
XEHS 2095-9869(2018)05-0158-08

L85 HAN, SR Q0125 KL, PFCs Y
4 98 °F FR (Perfluorooctanoic acid, PFOA) K H:£h 25
i T AR 2 0 AR 3 A8 DT A SR A A4 B4 1 8 2R B AL
fie ; [AIAT , Gulkowska 25 (2006)fE KT , TR £ A & PFCs
EENEE®RR, %¥T PFCs &%, 2011 4E3 A,
MREAZE b2 & AR T 2010/161/EU 5 (2011)I %, X
Xt NSRS 2R S TR M B L T R 4 SR W (PFCs)
) WP o

Haug 5 (2010)WFFE & 3., 7K 7™ i (191 2 538 A
¥ PFCs BEM— A FEZRIE, Schuetze (2010)%f
[ B A 0 2K R AT PRCs AR, 2 I 4 9600 B fit R
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(Perfluorooctanesulfonic acid, PFOS)#¢ & =ik 225 pg/kg;
[FJ4F, Hradkova %5(2010)%F 4 v 117 37 1 i) £ B Sk A K
FEmPE TR & BL, EEH PFOA Ml PFOS 3% #.
Domingo % (2012)%f PUBEA N2 % Je W b X A 7K 7™ iy
5T G 7 b PFCs, e fe i A & PFOS, ¥R
TR 0.35~5.55 pg/kg. He Z5(2015)% P HILIT.
P SEHEATRIN , & B PFOS & 25 LA b HL I i)
FLI5 YLy, PFOS WKEL VLl 0.45~15.9 pg/kg. K
VLRI T r s %) v 45 B S B H X, A 5 v [
MZRVETR, 28 T 4 & Wil S0 A & sk ik, K
YL IR K ol = i — B 7 P ERR Kl 60% LA
F(EFREE, 2004). HILHEK, HFHREREE. T
W AbBE I, FEGRAE O IR, a5 Y,
F X VT sl K 7= 5 B9 PFCs SR B WP 9T A BR, i fit
(Monopterus albus)H PECs #6; H SR AH % Ho Al 111 28 5

mhARZ, HAGH R 78.5% (A By 4, 2016).,

I JUAE, B SR A ISR SRR A o A itroll A B AGE
RIS AL A AT Bl R0 A 448 J7 1, FR5H THIR
KF] 4.9 7 hm?, HEEE RS S E B RN 5
G, FEEENOT- IS S R 2 A 2.5 50 s A
I, Xt fgEr PFCs (R B IFICIRA 2L, Bl Ay JECAV
PR, BN AE IR, fE SRS T, 2R TR
RIS B P IR SE o o O NSRS B KR A
ST, RERHMFFRI . X PR Y
FA R, HEEER Y PRCs 15 Yl ii 2y, (H R —
LSV Y A a2, MR FRAH T FE
WEEYAL I, EEER A Wl NSl i
22 TIRENAE, FRAEIG IR 222K T i 0 JBE LA R
FPENRFRAE . PRI, PRSP (Hypophthal michthys
molitrix) . 148 . fakL DL R SR A5 H 1Y PFCs GRS T
U HbAZ A 2 fi b PFCs 5% B2 1975 Lol I

EN R R S W R b7 i = 2 A N = 2 D I 7 [
B, FM) RO, MB) . BB K . &),
V) SR A R 10T, T°2015~20164FE 734423
FERAE 15000 T 85 B BEALE AT, I 0T H: PFCs 1% & 5 Fl 5k
FERFTEEAT 40T 5 RIS, e 0 48 VR VT i S g
Mo, BB SR R PFCs R, W T 3%
WIEZK . bl s AR ) PRCs R , X HGE
15081 ABHSE 0 B R R B g PFCs 1975 444k
WK SRR, T SA PFCs 15 4 (4 11 36k 5 4 i £ AL R
A

1 HR5E
L1 XA EREYR
S i 2 2GR 48 O A 2l R RIS R L K

PREERC ] J5 142 A BOT4F(2016) . PFCs19 FlbRifEd)
it . 4% 1 B2 (Perfluorobutanoic acid, PFBA) ., 492
(Perfluoropentanoic acid, PFPeA) . 4 # C M
(Perfluorohexanoic acid, PFHxA) . 4 % B ik (Perfluoro-
heptanoic acid PFHpA) ., 2% EHR(PFOA), £ TR
(Perfluorononanoic acid, PFNA). 4% %Mk (Perfluoro
decanoic acid, PFDA) . 4 % 1 — %¢ R (Perfluoro
undecanoic acid, PFUdA). 4% T — %% & (Perfluoro
dodecanoic acid, PFDoA). 4% T = %¢ R (Perfluoro
tridecanoic acid, PFTrDA), 4% 1 U %EfR (Perfluoro
tetradecanoic acid, PFTeDA) . 4317~ kiR (Perfluoro
hexadecanoic acid PFHxDA) . 4% 1 /\ kR (Perfluoro
octadecanoic acid, PFODA). 4% T kififhifid (Perfluoro
butanesulfonic acid, PFBS). 4% kifiifiR (Perfluoro
hexanesulfonic acid, PFHxS) . 458 B b iR (Perfluoro
heptanesulfonic acid, PFHpS). 4% bififi iR (PFOS) .
4958 BElE R (Perfluorodecanesulfonic acid, PFDS), 4
FLF B Pt e (Perfluorodecanesulfonic acid, PFOSA)
(Wellington Labortories /A ).

12 HmiE

121 T T EHS 2015~2016 4F 43 I 7E KL
W B R (R VP L B WAL, IR L T O
. ME). DR AIE) . DS ) i ot
10 NIRRT AT . FR5H A
KA T EBERESL 150 N5 B, BrEhn 441 %
FE 5 REERE S o

1.2.2 FeAfMEEE Y PFCs 74 R RS 1
AT SR I iR B 3 S AR SR i g, o)
ARG I Bt KRE . A DL R B e ) (Ol ] L RDRE
A E)rh Y PFCs, 18 5% g 5258 o 7 b PFCs 5 4%
p 3/

5~9 AWM, & H BRI RERS 1R, Bk
1D IFERAE 3 APATRESY, B PATHE R AR B
5.

BEE 2 AR M (A6 5 58 b 395 10 55 B Tt 37 300
R, BITEAKEREKEE, 5~9 AE, &H
R RAEAUREE 3 I FATHEM, JKFEH] 500 ml R
BRI, BAREAREE 500 ml,

BEE 2 A RAE M S 8 R A i i B ), T
5~9 AMAM], BEH B R SCRE 3 A PATHES,
HEICHP AR e R S VR

W R, DR oy £, Ik,
VeI . P EELL R RRE, 5~9 AR, AEHEE 10 d
RAE T IRSEMEA ] L) R R

g
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1.3 HmarshE

1.3.1  K# IKRETERALS 72 h NFATRTAL 3R

IKFERF C18 A A B HE AT i5Mk, SR )5 H Ve,
AT, 1 ml FEK( 2 1, vV)EZS, BL 12000 r/min
0 10 min, W EVEWGE 0.22 um JERE, it
HPLC-MS/MS 73 #r .

1.3.2 %6 sew| . LI A g M
BERENS, AN, BWE T-20°C R KA PR &
s BHERERR, SOCHEBEMT, BlmAESH;
BB B AR A5 o 5L fRDRE L AR A S 4 IR
S5 201 5) A THIAL PR, H-2 FIAUAR AN

FREL 5.00 g S BTikE, F 50 ml RN (PP) 5L
B, MAWARYI(CC-2HAERR 1 ng. PCh2RE
BEEIR 5 ng, PCU-FEREEEIE 5 ng), FEINABAL
K 5ml, WHERAEHEMA 2% R 2 10 ml, g
YJJ5 1 min, FAIA 4 g Jo/K MgSO,. 1 g NaCl, 7R
AT 2] Gt MgSO, £53), LA 8000 r/min £5.0» 5 min,
FWERBEE 15 ml RWEELE T, frgfb.

A2 15 ml BEEE LA A 200 mg C18 SR
A, 100 mg A1 21Li% 2 (GCB)FI 1.5 g JG7K MgSO,,
FAMRBERS , 8000 r/min &0y 5 min, FIEW T RS
AW, 45 CEARZET, A 1 ml HEEK( 1, viv)

0.22 um JEMEJS, i HPLC-MS/MS 4347 .
1.4 FEmREN

AR 3% 4 . Thermo Hypersll GOLD {fj%#
(2.1 mm x 100 mm, 5 pm); Thermo Hypersll GOLD ffji&+}:
(2.1 mm x 50 mm, 5 um); FE¥ :40°C 5 K : 0.20 ml/min;
PERER . 25 ul; WREIAH: A N 5 mmol/L ZFREKIF
W, B ONHEE; PEMARIE . 0~8 min, 40%~95%H B ;
8~11 min, 95%H EE; 11~11.01 min, 95%~40% H i ;
11.01~15 min, 40% iz,

JETE S« RS ZE B FUR(EST), £ KN M (SRM),
BT WEZE R, 3000 kV; B5S: 30 L/min;
MBI 20 L/min; B EHEIRE: 270°C,

2 HERE5HW

2.1 A EENS

I PRUE S48 R B R P, SCa s A b B 4%
L5 E SR N AL 5, RIS, (o T i P Y e Kk
WUk, 34k, BERPIEEAT 3 AN AR BE AR 1
R, ORIV 10 DL 3 A5 51 LTS AR AR PR
T34, S Y BRI P T 3R0 t D ikA HH BR

SEZE, LA 12000 r/min R0 10 min, WO EERGE SRR 1.
F 1 FAEWNGHREERZER
Tab.1 LOD and recovery of this method
B2 0,
ey g2 Recovery (Mean£SD) (%) o
Compounds IKHE T+ 35 iy Tt iz 1] P fi LOD (pg/kg)
Water Soil M. albus Feed Earthworm H. molitrix
PFBA 85.3£1.5 76.5£1.2 88.6+2.5 75.3+1.4 79.4+2.5 85.3+1.5 0.1
PFPeA 86.1+2.1 81.4+1.6 80.6+1.7 76.1£3.1 84.5£2.4 86.1+2.1 0.1
PFHxA 68.5£1.8 76.5+£2.4 85.6+2.8 68.2+4.3 78.2+1.8 78.2+1.8 0.1
PFHpA 74.2+2.4 73.6+3.6 84.24+2.4 74.2+5.2 74.2+2.9 74.2+2.4 0.1
PFOA 82.1+3.4 74.6+4.1 92.1+3.4 72.1+£2.6 82.1+5.4 93.1+1.6 0.1
PFNA 85.3£5.3 81.4+4.5 85.3+4.2 75.3+£3.5 75.3+4.3 85.3+7.6 0.1
PFDA 76.7+2.1 83.4+1.6 86.7£2.5 66.7+£8.9 86.7+2.1 86.7+5.4 0.1
PFUdA 74.6+2.4 72.6+5.3 74.6+2.4 74.6+3.2 74.6+£3.4 74.6+£2.4 0.1
PFDoA 81.3+£2.9 84.6+£2.3 81.3+£2.9 71.3£5.4 81.3+5.7 85.3+4.2 0.1
PFTrDA 78.2+3.1 80.7+2.8 88.2+3.1 78.2+6.8 78.2£5.1 88.2+5.8 0.1
PFTeDA 76.4+3.7 72.3+£3.4 76.4+5.9 76.4+4.8 76.4+2.6 76.4+6.7 0.1
PFHxDA 71.3+£2.6 74.6+2.1 71.3+£2.6 61.3+5.1 81.3+£2.6 71.3£3.5 0.1
PFODA 75.6+£2.9 72.3+£3.4 75.6+£2.9 75.6+4.8 75.6+6.9 75.6+3.4 0.1
PFBS 76.4+4.7 81.4+5.1 76.4+4.7 66.4+5.6 76.4+5.2 76.4+4.1 0.1
PFHxS 74.3+£2.9 73.4+1.8 84.3+2.9 74.3+£5.4 74.3+£4.5 84.3+5.7 0.1
PFHpS 75.3+£3.6 76.5+4.2 85.3+3.6 75.3+4.8 75.3£5.6 85.3+2.8 0.1
PFOS 75.3£5.4 70.4£1.9 85.3+£2.5 65.3+£6.1 75.3+£2.8 86.3+2.7 0.1
PFDS 81.3+£5.7 78.5+4.5 81.3+£5.7 71.3£3.4 71.3+4.7 85.6+1.8 0.1
PFOSA 78.6+4.3 74.5+£2.8 78.6+4.3 68.6x1.9 68.6+4.3 85.1+2.7 0.1
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22 KIIRBEEZFRYPFCs HEE

KT H B # i b Y PRCs & WL 1, 75 s fe /™ i
P& B g, BT & EE WY PFCs(LUB &I, T
))& 8.38 pg/kg, FAIMTTEBEN 6.86 ng/kg, H
UORVLVPE 8 HE g | 5 B ALY B EE (1) Y PFCs {543 510
6.59 il 6.24 pg/kg; LRUAE 4 PRAA MER 5 1) B fig
S PFCs {HAHBAL FILVEE , 73510 5.95 F15.14 pg/kg;
17 10 ) 1] BSCAR TT R A B B v Y PFCs A T Hr I K, Oy
4.58 pg/kg. KT ALY T #fE P Y PFCs ¥ B —
FE, H3.78 pg/kg, HBHT#EER Y PFCs (Hi A, ~
3.26 ng/kgo [AIAT, PR, K VDFIE BH AU B H ik
BT —2F 38K . Wang %5 (2010)fF 52 £ 8, RIUE
PFOS By £ LA =51, [E N 70% PFOS RiE T I ;
[FIAS, U K B R PRCs 154, 1l DIA
fifg e DU T B B 1Y 1= Y PFCs V5 YL 5% A o

SYPFCs¥E BE
>PFCs concentration/(ug-kg™)
S = N W Hh Ui &N O 0 O

A S BERE Y PFCs S & M K 5.59 pg/kg.
5 A 4T e & B, # 6 Y PFCs 5% B AIL T
] PN 7 3 g JR LR IR K 51 (Shi et al, 2010) . VT35 . #r
TLAIE A (Wu et al, 2012)L4 & & #E F1)5 [ ] (Zhao et al,
20112, {H 7 T #5] (Peng et al, 2010) A 3L T
AILZA(Wu et al, 2012)p96a2%, [FE, He %(2015)
W B, FHLAMKNIYPFCs  8.76 ng/kg, #
BEAA N FA X LE . M Gulkowska Z5(2006)K6: 36 [ )
MRS L P S PRCs, R BT G h &
A PFCs, i H ¥ B & & 9 J2 ) N By 1 0F i
(Oratosquilla oratoria), HAH M 3.17 ng/kg. tHHE,
LG R N L

2.3 KL #EEEfR PFCs BI5% BYSH1E
H 4 M 2 AT, TERTA BRI A 19 F PFCs

Bl 1 RV EE T Y PFCs (I (ng/kg, 1)
Fig.l The concentration of XPFCs in M. albus of the Yangtze River (ng/kg, wet weight)
R3 SHMX &AL PFCs iREXTEE (ng/ke, 1BE)
Tab.3 Comparison of PFCs in fish of other areas (ug/kg, wet weight)

HiIX Area PFOA PFNA PFDA PFOS PFUdA  PFDoA  Z7%53(H#k Reference
T 5 JB Qinghai-Tibet Plateau  0.5~1.86 / 1.0~1.95 0.15~7.54 0.7~2.75 / Shi ££(2010)
{L75 Jiangsu nd~1.51 n.d~02 / n.d~0.33 n.d.~0.22 / Wu %£(2012)
WiVl Zhejiang n.d.~0.48 / / n.d.~0.54 n.d.~0.18 /
Ha g Fujian n.d.~0.46 / / n.d~0.42 n.d.~0.15 /
%F% Hf)ng Kong 0.22~0.70 0.15~0.18 0.2~0.21 n.d.~0.9 n.d.~0.14 / Zhao %2011
JZ ] Xiamen 0.2~0.6 0.12~0.15 0.1~0.16 n.d~1.2 n.d.~0.16 /
#5{ Yellow River n.d~0.17 n.d.~0.18 / n.d.~0.27 / / Peng %5(2010)
il T Liaoning n.d.~0.4 / / n.d.~0.16 / / Wa 45(2012)
114 Shandong n.d.~0.1 / / nd.~0.2 n.d.~0.2 /
FHI. [ Danjiangkou 0.1~5.55 0.18~4.54 0.18~5.71 0.45~15.9 0.27~13.3 0.17~12.8 He %(2015)
J” ) Guangzhou n.d.~2.5 nd~25 nd~25 0.67~2.93 0.25~0.65 / Gulkowska %(2006)
#F1l1 Zhoushan n.d.~2.5 nd~2.5 nd~25 0.38~1.77 0.25~0.48 /
KL Yangtze River n.d~13.5 n.d~225 nd~1.59 n.d~30.7 n.d~3.97 n.d~0.59 A5 This study

F:nd FZRAEKL, TH

Note: n.d.: Not detected. The same as below
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R4 KiIFEESED PFCs & E(ng/ke, )
Tab.4 The content of PFCs in M. albus of the Yangtze River (ng/kg, wet weight)
4 1y Province PFOA PFNA PFDA PFUJA  PFDoA  PFTrDA PFOS PFOSA

i 14 Mean 2.72 0.67 0.91 1.06 0.15 0.17 5.17 n.d.
Jiangxi Ji# Range 1n.d~8.04 n.d~1.53 nd~1.37 n.d~2.64 nd~039 nd~05 nd~21.76 n.d.
WL ¥4 Mean 0.31 0.52 0.60 0.96 0.14 0.31 5.42 0.15

Hubei JiM Range n.d~0.62 n.d.~0.95 n.d~1.07 nd~2.85 nd~051 nd~128 nd~30.7 n.d~0.34
pu I {8 Mean 3.66 0.44 0.35 0.43 n.d. n.d. 1.92 n.d.
Sichuan Jul Range n.d~13.5 n.d.~0.85 n.d~1.14 n.d.~0.78 n.d. n.d. n.d.~3.46 n.d.
Y 114 Mean 0.27 0.44 0.74 1.22 0.18 0.19 3.93 n.d.
Anhui JiH Range 1n.d~0.55 n.d~1.01 nd~1.53 n.d~3.97 nd~029 n.d~032 nd~135 n.d.
W {8 Mean 0.93 1.00 0.71 0.87 n.d. n.d. 4.61 n.d.
Hunan Jull Range 1n.d~1.87 n.d.~2.25 n.d~1.59 n.d.~2.09 n.d. n.d. n.d.~8.29 n.d.
R Y{H Mean 1.46 0.36 0.25 0.27 n.d. n.d. 2.31 n.d.
Chongqing JjiFl Range n.d.~4.83 n.d.~0.76 n.d.~1.36 n.d.~0.56 n.d. n.d. n.d.~3.65 n.d.

.Y HARRYE M n.d~13.5 pg/kg, FHIME N 3.66 pgkg.
K Chongging

I HIEHReA . — R RILFEQo10)MF 5 is ti, 1l

P Sichuan | =PFOA [ I J2 A, HCORLEEE | O B 5 B 5 5 45 71

5 VI7 Jiangi ThPDA T HLYS YW L I R S B s T

< i Honan | SPEUIA  (009YMFSE AT, T Tl AR FE R K T

= — <PFTDA 45U, MTREAR M IR TR PFCs, 1 PFOA

| hosa  POREREIL PTEE. A UMUK BOH A 2R T M) 45

S Anhui | IS E——— PR — Pl R, G, DU R PFOA Y75 Y45

0 20 40 60 80 100
B> & Percentage/%

K2 RITHEESE T PFCs ALK
Fig.2 Composition of PFCs in Monopterus albus
of the Yangtze River

h, JhAGH 8 A, 43 %liE PFOA. PFNA . PFDA .
PFUdA . PFDoA. PFTrDA ., PFOS £ PFOSA. it
B 8 MY BIAKL; TV LR TR
PFCs 3% {8 ¥/ /& PFOA . PFDA . PFNA . PFOS, PFUdA .
PFDoA Fl PFTrDA. PUJII . imd LA K B PR v i rpr 32 %2
PFCs 5% P4 ¥ & PFDA . PFOA . PENA , PFUJA F1 PFOS.,
WAL EEEYPFCs 15 e dm ™ 5, 54.6%1) ¥ fif
i PFOS, & EEFEN n.d.~30.7 pe/kg, F¥ &
R 5.42 pglkg, J& 5 AT EE R HUORTIEA,
#hif PFOS S HHLEIN n.d~21.76 pgkg, FH &N
5.17 ug/kg; AT, H PFOA 15 YUK FIUJIA, &
B n.d.~ 8.04 pg/kg, FHEEN 2.72 ngkg; %
ORI Fe v B 22075 e e PFOS; 1 R ATHE 32
By PFOA Hil PFOS, EATH &MY, o
S 1.46 T 2.31 pg/kg. (HAREREME, P4 g
B EERTG YY) PFOA, 49.8%AYKE M gk,

NPE, BRI RN {5 s PFOA BRI T 5R4H
SRR P U A XA

2.4 HEEEFIETIER PFCs i54KIR

AW 5 2415038 B AN % Bl A A 1 PR B LA B 4% i
Y PFCs RARDI B g h PFCs 1975 LRI AETE
VLR T S, #c RS I TR E 3 A AR R0 B
fie , o ORI MR AR FE SO HEAT 00T, 455 ILA 3
FE 4,

FREE E SERE S LTS Y PFOA il PFOS,
PFNA. PFDA . PFUdA Fl PFDoA %A /DK H . i
| b i 325 YL ) & PFOA Fil PFOS: FEAi#
M5 sh PFOA Al PFOS 7 b ¥ i 4 N 1) v 5 3745 11
Wi s PFOA S0 3400, 10 PFOS M & B £kién . fr
KA RN G K AE TR B h — ELAFAE PFCs 15
Yo, EZ5YY)E PFOA il PFOS,

FEAFEFE AR TR AR B i ], HY PFCs {E 2 F
A B Eos Ry, MAE B EESRTE IR (5~6 H),
FEUBEIEE N F . Hit, BEE SYE R m7E
B VAR Y A, BB AE SR A AR I Y PFCs 3R B2
AT RER IR Z — i i), o8 6 55 58 IS ) 2 2 LR
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— T M. albus — Ui #5] Earthworm
-=-13% Soil -k} Feed
—Mh3EK Pond water  —o- 8% H. molitrix

7

6t YPFCs
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2

o0

34_ v v v
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g

E 3

O

o 2 |

« ‘—:?"\[“
1t
0 le—— =¢: & e—— |

5 6 7 8 9

i8] Time/month

B3 FRsHid R 454 U PFCs & i
Fig.3 The content of XPFCs in the breeding process

207 PFOA
el o
L VA
o 1.6 o —
on
..gao 14
%L 12+
8 10}
g
S o8t
lﬂ]lﬂﬂ 0.6 &.\'_*_‘
« 04r
| - M. albus W13k Pond water
021 =135 Soil -< 1t 45] Earthworm
O 1 1 1 1 J
5 6 7 8 9
B} 18] Time/month
3.5 -t M albus PFOS
-= 13 Soil

3.0 1 —-uIEsK Pond water
W15 Earthworm
251

20

L5r

& & Content/(ug-kg™)

Hor /\.-

-— |

05 F r- B

5 6 7 8 9
B} /E] Time/month

K4 FREEE R4 BT PFOA Fil PFOS Y2 ik
Fig.4 The content of PFOA and PFOS in the
breeding process

e 4y 3, ARDRL R B A A SR A o B Y PFCs 10 AT W
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Residual Characteristics and Source of Perfluorinated Compounds in
Monopterus albus of the Yangtze River

ZHOU Dianfang, LU Lei, ZHOU Jianguang, GAN Jinhua, PENG Jie, HE Li"

(Laboratory of Quality & Safety Risk Assessment for Aquatic Products, Ministry of Agriculture and Rural Affairs, Yangtze River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan  430070)

Abstract To explore the residual characteristics and sources of perfluorinated compounds (PFCs) in
Monopterus albus within the middle and upper reaches of the Yangtze River, 150 M. albus were collected
from 10 cities in Hunan, Hubei, Jiangxi, Anhui, Sichuan, and Chongqing. The source of PFCs in the
M. albus was investigated in 2016 in the eel breeding base of Qianjiang City, Hubei Province. The
samples were extracted and purified using C18 and carbon black (GCB). The contents of 19 PFCs were
analyzed using ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
The results showed that there were 8 residual PFCs in the eels of the Yangtze River, and the main
pollutants were perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS). PFCs in the
Yangtze River basin were the most polluted in Hubei Province, followed by Jiangxi Province. The highest
content of PFOS in Hubei was 5.42 pg/kg, and PFOA were the highest in Sichuan Province at 3.66 pg/kg.
Meanwhile, in the entire farming process, combined with the special breeding methods of M. albus, we
found that the pollution of PFCs in M. albus mainly originated from earthworm feeding and the breeding
environment, including pond water and soil.

Key words Perfluorinated compounds; Monopterus albus; Residue characteristics; Source
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