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ABSTRACT

During the last decade, perfluorinated compounds(PFCs) have gained more attention due to their toxicity
and global distribution. The aim of this study was to examine the distribution and bioaccumulation of perfluori-
nated compounds (PFCs) in aquatic wildlife effected from a sewage treatment plant. The concentrations of 12
PFCs were determined in water, sediment and fish samples. PFOS were predominantly detected in both
ambient environment and fish. In fish, the concentration of PFCs in blood was the highest (i.e., 112.47 ng/mL
wet-wt. PFOS) in comparison to other tissues. However, PFOA and PFHpS were highly detected in gonad as
3.87 and 4.58 ng/g wet-wt., respectively. The bioconcentration factor (BCF) of PFCs was greatest in the blood >
liver=gonad> kidney > gill, and lowest in the muscle tissue. The BCFs of PFUNDA (39,000), PFDA (2,700)
and PFOS(1,100) were rated as high values based on wet weight concentration. BCFs increased with increas-

ing the length of the perfluoralkyl chain.
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yoz AHgEE 8l wlekE3 E(JT. Baker, USA)
£ HPLC grades AHgslelom, o 54e) 234
oz A48t ammonium acetate (Junsei, Japan)=
SFAeke AHgslolch AEAE Sls) A =
FE74-2 Wellington LaboratoriesA} 2 %€ 50mg/L
o] 11%9] HE3}33E-S 798t E3ls}e]
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Table 1. Concentrations of PFCs in water and sediment of Gulpo stream (March, 2009)

PFBS PFHxXA PFOA PFNA PFDA PFUnDA PFDoDA PFHpS PFOS PFDS PFOSA

Water Upper stream nd* nd 9.7 16 21 nd nd nd 394 nd nd

(ng/L) SWTPdrainage nd nd 8.9 0.9 12 nd nd nd 50.2 nd nd

Down stream nd nd 124 0.6 1.6 1.0 nd 12 536 nd nd

sediment o gream nd nd 107 008 018 026 046 nd 219 nd nd
(ng/g-dry)

Down stream sediment/ 2 _ 86 133 112 260 _ _ n o - _

water(L/kg) ratio

nd": not detected, —% not analyzed
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Fig. 1. Composition profile of PFCs in surface water and
sediment from Gulpo stream.
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Table 2. Characteristics of fish in Gulpo stream

Sesagiee) Aesasy 25

) Sampling Total Body Total Liver Gonad 1 2

Fish dae X Jength(cm) length(cm) weight(q) weight(y) weight(@@ ©C> MY
Commoncarp oo @ 26.5 220 2650 10281 - ~ 388
Cruciancarp 1 2 245 195 281.1 7.258 35.492 1263 258
Crucian carp 2 Y 350 285 62000 2405 4845 078 039
Cruciancap3  May 2009 & 305 25.0 45920 1370 3230 070 030
Crucian carp 4 2 24.0 19.0 25490 1190 2770 109 047

GSI*: gonadosomatic index=(gonad weight/total weight) x 100; HSI? hepatosomatic index=(liver weight/total weight) x 100.

3559} fAFslAIah 590 2AT ghe Aoz
ol Al2bA 2o] A]7]A Q] x}elr}t 9= Aoz H
QleH(E = 27z ate), 2006). A3l Az v
FAME AFHIA G ol Qe Aoz B
et

4 B4 12% % PFOS, PFOSA PFOA
70% o]Are] ZA&ErI=E BHo PFOSe] ==y
223 Qoo AlHen we wEe A%

jﬂr-{mﬁnﬁr-{mzlo

o] z‘gou > 7> /\]zl-> 0}7]‘13] >89 oz b]—E]J;,}
ok AR FREeEe] A AR

o) e} B2, oF 40~ 90% et A2
olx] PFOSTHL&0 2 =& vz 7HE% PFOSA
 Hhgo sHselME Wz HA g B
Zlo|t}. PFOSAY: PFOSO| AtEd=z odHA 3l
+= n-ethyl perfluorooctanesulfonamide (N-EtFOSA)
7F AEAY AAG A A= TR o
)z qloh Ul oz N-EtFOSAE Az o=
A o] wpEe, Qfe), AE] S 2 G4
T3 A 4340 daz2E o4 A
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Table 4. Bioconcentration factor of PFCs from tissue (mean+ SD (n: number of detected tissue))
PFOS(CB8) PFOA (C8) PFDA (C10) PFUNDA (C11)
Blood 2098+ 316 (5) 352480 (2) 3996+ 376 (5) 62600+ 2581 (5)
Liver 1427+ 935(5) 455+ 597 (3) 1719(1) 23600+8910(2)
Gonad 1202+ 323 (4) 368+273(4) 1760+ 437 (3) 31500+ 7572(3)
Kidney 8561554 (5) 191+175(4) 1569+513(2) 2330049487 (3)
Gill 509+233(5) 330+491(5) 0) 21700(1)
Muscle 95+40(3) 170+97 (4) (0) 0)
Total BCF 1094+ 976 (27) 302+328(22) 2738+1381(11) 39021+ 21377 (14)
LOE+051 oros | 3. BEEEIEHES MU dud v
= PFOA
Loeroal [ L SestaigrEel oAl ARY W oW
. 5% ol At AT ARGl YA setatr) 9lsted
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TR I R AT B =% Wasjlh PROSY 87 F offel 24
L > A b J
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Fig. 2. Plot of individual value of BCF of dominant PFCs
from various tissue.
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Tk oA 5EA57) 4,000 J =2A o 23
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PFUNDAY: A7 AN 5457t H+F
3900002 713 & wZ=x= ugtl PFOAS]
AS AP BA B M e T AFEAR HE
=g}t 2= A]9H Martin et al. (2003)¢] o 72 7}l
A} 7ol o FE Yoz AFAY FHA AY
I A A8 F AFAYN ARe=E 73
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(Fig. 2).
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Table 5. Pearson’s correlation coefficient of PFCsin blood, Liver and Kidney of fish

PFOS PFOSA PFDA PFUNDA PFDoDA PFHpS PFOA
PFOSA 0.524
PFDA 0.496 0.017
PFUNDA 0.463 -0.124 0.988***
Blood PFDoDA 0.938** 0.633 0.486 0.423
PFHpS —0.542 0.298 —0.436 —0.526 —0.250
PFOA 0.754 0.047 0.076 0.133 0.624 —0.662
TL® —0.422 0.424 —0.833* —0.906** -0.322 0.710 —0.380
W —0.462 0.452 -0.728 —0.815* —0.363 0.733 —0.530
PFOSA —0.385
PFDA —0.288 -0.331
PFUNDA —0.464 —0.251 0.963***
PFDoDA 0.885** —0.258 —0.088 —0.199
Liver PFHpS —0.870* —0.103 0.443 0.572 -0.871*
PFOA 0.844* —0.392 —0.345 —0.570 0.508 —0.631
TL —0.459 0.517 —0.701 —0.567 —0.635 0.277 —0.202
TW —0.591 0.530 —0.598 -0.421 —0.686 0.391 —0.393
Lwe 0.968*** —0.519 —0.355 —0.500 0.817* —0.766* 0.832*
PFOSA 0.505
PFDA 0.409 0.200
PFUNDA 0.218 0.016 0.971***
Kidney PFDoDA 0.908** 0.720 0.599 0.420
PFHpPS —0.697 0.009 0.239 0.367 —0.350
PFOA 0.521 —0.278 -0.270 -0.315 0.180 —0.918**
TL -0.531 0.092 —0.827* —0.832* —0.568 0.136 —0.253
TW —0.538 0.191 —0.694 —0.708 —0.512 0.272 —0.430

Correlation is significant at the *: 0.1 level, **: 0.05 level, ***: 0.01 level, % total length, b total weight,  liver weight
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Table 6. Correlation of PFCs with tissues protein of Crucian

carp
Correlation Coefficient of
PFCs coefficient INErcept  determination R2
PFHpS 0.586 0.3748 0.3430
PFOS 0.512 18.143 0.2624
PFOSA 0.216 8.3883 0.0466
PFOA 0.393 0.4538 0.1544
PFDA 0.545 0.7734 0.2973
PFUdA 0.517 0.9946 0.2671
PFDoA 0.650 0.6684 0.4224
0.7
-5 o
2
5 06}
=}
5 n
% 05} .
§
0.4} -
§, y=0.0743x+0.3405
x r=0.9076
03 - : -
PFOA PFDA PFUUDA PFDoDA
PFCA

Fig. 3. Regression coefficient of protein with carbon number
of PFCA from varioustissue.
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