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Analysis of 2,3,7,8-substituted PCDDs, PCDFs, and DL-PCBs in muscle of
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from major rivers and lakes
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2 o tElvet Fa gAY tiEA ] AR g A A sk o] 3t *1*‘3%”— %0101] o gt PCDDs,
PCDFs ¥ DL-PCBs®] AUl %2 A=& #4512 £ 5L AHHIT) 3]4-&2 PCDDs ¥ PCDFs
£ 50.6%~88.3%, DL-PCBs:= 52.3%~93.2%°] M_ttl, Aol =2¥ PCDDs, PCDFs 2 DL-PCBs
£ 25 g3k Zdioxinse H 0.39 pg TEQ g wet wt.,, 5-d%k 0.14 pg TEQ/g wet wt., 12|31 T H
$1= 0.047-1.0 pg TEQ/g wet wt.2 2 UESITE PCDDs ¥ PCDFs= U4 Ao &% whd, DL-
PCBsE RE Al &oX HEH3N ™ Zdioxinsol] theh 71 =7} 83.6%=A] 7 =4t v = PCDFs
¢} PCDDs7} 7+7} dioxins®] 12.7%¢%} 3.7%% 7]e138}aL AUt

Abstract: Bioaccumulation status and distribution characteristics of PCDDs, PCDFs and DL-PCBs in cruian
carp collected from the four representative sites of major river systems in Korea were investigated. The recovery
rates of PCDDs and PCDFs ranged from 50.6% to 88.3%, and those of DL-PCBs ranged from 52.3% to 93.2%.
The mean, median and concentration range of Xdioxins, which represents the total concentratons of PCDDs,
PCDFs and DL-PCBs accumulated in the muscle of crucian carp, were 0.39, 0.14 and 0.047-1.0 pg TEQ/g
wet wt., respectively. DL-PCBs were detected above the detection limit from all the samples, whereas PCDDs
and PCDFs were detected from limited crucian samples. The relative contribution of DL-PCBs to Xdioxins
was remarkably larger than those for PCDDs and PCDFs. The percent contribution was 83.6% for DL-PCBs,
and followed by 12.7% and 3.7% for PCDFs and PCDDs, respectively.
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Polychlorinated dibenzo-p-dioxins (PCDDs), polychlo-
rinated dibenzofurans (PCDFs), dioxin-like polychlorinated
biphenyls (DL-PCBs) 5& &=&&&53 %o 71A1€ o
#2724 7712922 (Persistent Organic Pollutants,
o]s} POPs)e|tt.! o] F 23,78-A 2ol H4 ARt

Z8+E 7 %2 PCDD 5%°]4 A (congener), 10 %]
PCDF SFo]|A A JF/]J_ ortho-A}2] ol G4 A7}
S A UH(non-ortho) P& G shubgk X] EH% (mono-
ortho) 12 £¢] DL-PCB B%0| x|S0 1 724 &
A 2l 540l 7P =3 AAlsFAde] vlg =2
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T3AC de] #EEFH o] lon, X2 (llpld)oﬂ = hse
=7t =7] wfj el “401/\}’“ o H& wA A )
£ &3 AEA =
u} POPs &2 o] AlghollAl A==
2 FE §F, Trzﬂ 2 olf{ T 4= A
P07 wygoe] g 53] ofF AF A
E o] SAlF qm &8 AN Qe o
3t o] Fo| Aol =2 % PCDDs, PCDFs % DL-
PCBs?] ¥=& 317] sk A7t o8 A7AEol
94311 ?@EM Pi= A
vkl gl FxEo] Q1A Ayatr)zt
Hlﬂ@ ﬂﬂ wjiZel POPsol| gt AA| SHEE AL
sl7]oll 2 tidelth o] T2 T ofAlole 5
AR 283 E550] =3 oA Aalkar 9ot
AT BAe v A9l b ¢ 55
o] A243l= Hojo] th3 PCDDs, PCDFs ¥ DL-

Table 1. Descriptions of carps collected from four river systems

PCBs¢ AW =2 AHAEE vlofst= © Ut o))
1999\ F-E] 2004L:177}Zl 5zt AA 7, G5k, &

48 a5 Fa skl 20 A 30 7) A
A AR Folol the ol 2ol tfe F4 A=
E z2AFE ub 7] W2l B Ao ME 7 akdS
Al EA A g ¥ MAPste] 274 Hwo}
BY BEAS uwalA} gt
2. A
21 AlEiHXI

ZAA AL S Ao A g dbaA o
&b, B7AI] i, GadrAl e gdd 2
SEsTASR Sl AN T2 FolFE
o(Carassius auratus)2} B-5-1(Carassius cuvieri)=. -
ato] AER 20 74 oS AF AL, o] Tk
TFAL & 570A olFE SR A9 =7
A=A TFsd 8 5Y (@S AP
Bols} Tl e T F0] PART A3
23 (.1_?1_ , Sroysl 1:]—57}5];,101)01])\1&“: g =4t =)
4 }M_ua % Fo] S AAEATHAAE F
B welshd BE AYSA AL B APE
A, AEFY, A NASE Table 13 72t}
e 20059 1190) AN s o 5T
1Y 5¢, 532 1€ 69 283 vy d s}
We 119 789 7 ARe] FFE HES 5 Yt
AoA e on], 2 Ao Aol W} A
o Fuls A ARTte 2o s £, A,
W WA 5L o) gste] Tk ool sk,
A3 Fole AAE siF-ate] WS A AT v, A
A M35 AL Yado] Basiint.

mrlrgr{mo{m\ﬂm

u:L e,

l

42 09 rlo

JPN

Water System Sampling site Species

Number of individuals Sex ratio

Total Female Male (Female : Male)

Han River Bokha stream C. auratus 20 13 7 1:0.54
Geum River Daecheong-dam ¢ aurt.ltu.s 29 23 6 1026
C. cuvieri 20 13 7 1:0.54

Yeongsan River Damyang-dam C. cuvieri 20 9 11 1:12
Nakdong River Nakdong estuary C. cuvieri 20 8 12 1:1.5
Subtotal (C. auratus) 49 36 13 1:0.36

Subtotal (C. cuvieri) 60 30 30 1:1.0

Total 109 66 43 1:0.65
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22 Aok
Ao AL8¥ BE A|YF

= PCDDs/DFs % DL-
PCBs 4 f\] Bl o3 93

Fol PIAA e A

< RIS & ARSIt B ER S 3HREot
l%‘%% A Rell TR 2oz & FX)of
A 4 AZE o AH T F AAxste] ARE-SIATE G4k
SLEFES SFNF 5 2 o] AL, dSfUEF
& SR Z 2 o] A& AR Aol 400 °C
oA 1 A1 7kEAE] F ARE-StlTh. ke frall S
w5 S48 SFNFE ARSI, 718l n-)
A, EFel, 2R 2 EE tho] §A Al 8-S, ofgt
& HPLC 5+ st Ag8-& 223 i
FEF A A& AT A7t AL 74%12@1}
Eagug A7k 4 £9(0.063-0200 mm, 70-230

6 A7k ol E]E_E'_Eﬂi]%
130 °CollA] 18 A17F o] Ed3tA1 & Al Aol

oA oF 3027t W ste] ZukE ARE-SITh 2%
Asidg Azt AL A7k A 98 gl ﬂlokﬂ 50 g/
L KOH &9 40 mLE 9o F#3] £ F 50 °C
oM 2Rt F5 HAxste] ARSI 22%- B 44%-%
AR Ae ATt A 78 goll Ak 22 g AT}
A 56 goll At 44 g8 o] FE3] I F AR
Atk 10%-d4ke 2|7k A2 del7h A 75 goll Hst
o] 400 g/L AgNO; £9 25 mLE 2o T3 F 50
°ColM Y FF Axsto] ARSIt EFvvke 2
E—]ELED}-EJEHIL]_Q_(_@E-/\JE 1, 0:]7])\-]) AdAFS w7}
Yol ¥ 3]3} 2 (furnace)o A 500 °CE 8 A7+ &3¢
AZAZ F 130 °ColM Basithrh ARS- el Avie
ARgsilt del7h A oy 2492 tolsAl 2448
o2 A7} Aol e WakoAte] Y-S AHE-3}
AT},

2.3. Algluy

AN A 8o FHFE tho] Sl EFE(BCp-
23,78-TCDD 5 15 )3 BC,,- A A& PCB EFE%
AH7F8H & 2 N KOH 200 mL=E 2o} &zta] Rafsla,
2% NaCl 150 mLe} n-3]4F 100 mLZ 13} %3512,
Al n-34F 100 mLA ARE-3le] F ®¥ o &3t
R eko 7 ARR-E AAF A FE 10:1 HyOmn-3) ko)
At FEHS A FH E3 3t PCDDs/DFs £ 3
DL-PCBs £4]& w}2 42|35} th. PCDDs/DFs$} DL-
PCBs #4& flslA e ik A8, vs d87F 4 2
3 (A, 42 Z2E A x-]] FAE AH ZAE A

il

&2 AASIAL O R BC,- AR H7HE W
EZ2EAS Hrste] B35 10,000 ©142] GCMSE

ARE-sle] H PR AT A GA o AME-SE &9
o3} £3H|= PCDDs/DFs¢t DL-PCBsE #4361 7t
HHelM 274 g2A A=A

24. 717|124

ol 25 AlEdA 4% 17 F<] PCDDs %
PCDFs 28] 3. 12 9] DL-PCBs 5% 84 tha
7} 7t} PCDDs: 2,3,7,8-TCDD; 1,2,3,7,8-PeCDD;
1,2,3,4,7,8-HxCDD;  1,2,3,6,7,8-HxCDD;  1,2,3,7,8,9-
HxCDD; 1,2,3,4,6,7,8-HpCDD; OCDD. PCDFs: 2,3,7,8-
TCDF; 1,2,3,7,8-PeCDF; 2,3,4,7,8-PeCDF; 1,2,3,4,7,8-
HxCDF; 1,2,3,6,7,8-HxCDF; 2,3,4,6,7,8-HxCDF; 1,2,3,7,89-
HxCDF; 1,2,3,4,6,7,8-HpCDF; 1,2,3,4,7,8,9-HpCDF;
OCDF. DL-PCBs: non-ortho-PCBs: TeCB-77; TeCB-
81, PeCB-126, HxCB-169. Mono-ortho PCBs: PeCB-
105; PeCB-114; PeCB-118; PeCB-123; HxCB-156;
HxCB-157; HxCB-167; HpCB-189.

7t FFA 9] 2 71 o] &g Aol 2HEUEIMSE
AZ3L, 2 A9 o]e] WA HE ZAkste] PCDDs/
DFs 2 DL-PCBs¢! & 3eldt & A znlzE 1ol
3 WA RN FdF AR s
PCDDs/DFs= 7d=+4d 2 P-2331S AM&38la,
DL-PCBs= H]54 Z 72l DB-SMSE Alg-3le] £4
stk AFEA = olF 5 A FEA A (double-
focusing mass spectrometer, Autospec Ultima, Micromass,
UK)E ARSI 71| A2 rtE ) -2 A A €
thE A 717134 2732 Table 20 A28t

=< S

25. &M AE
251 Z4ZEM

AZFD ARS8l oA 29 s E3E 4
FE BEE S ARESt ZH2te] kS Al (Relative
Response Factor, RRF)E 731510 A& Jeut-g-

ﬁl—’F whel A EEAAHRSD)E 20% oW e] AL A }
L399t AFE TFE dAFS GoMSe F
i 7} o] 2o g AR vtEIRE A4 o}&l
2+ (native) EF22 0] 9= WA 3} o] t)&-3}
HE A (labeled) EF=4 0 72 WA O ZHE RRFE
TR e Folle 1 H#hS AHEEATh GO/
MSE AERAZA T 2294 E315 10,000
oo 2 ZH(tuning)dt TFS, PCDDs/DFsE 4% 3H&
oA gHst=S] Mol 2EE A& 470 o] aF

rlr &S r°1'
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Table 2. Instrumental conditions of gas chromatograph and mass spectrometer

Analyte Equipment Condition
Column SP2331, 60 m x 0.32 mm, ID: 0.2 um
Carrier gas Helium
GC Injection port temperature 260 °C
Injection mode Splitless 60 sec, Purge off time: 60 sec
. 120 °C (1 min) = 10 °C/min — 200 °C (2 min) — 3 °C/
PCDDs, Oven temperature programming min — 260 °C (20 min)
PCDFs
Interface temperature 275 °C
lonization mode El
MS Electron energy 32 eV
lon source temperature 270 °C
Detection mode SIM 4 function
Column DB-5MS, 60 m x 0.25 mm, 1D:0.2 um
Carrier gas Helium
GC Injection port temperature 300 °C
Injection mode Splitless 60 sec, Purge off time: 60 sec
Oven temperature programming 15.0 C{ min) = 2.0 *C/min = 1 85 °C (3 min) _).2 o
DL-PCB min — 245 °C (3 min) — 6 °C/min — 300 °C (10 min)

Interface temperature
lonization mode

MS Electron energy
lon source temperature
Detection mode

275 °C

ElL

32 eV

300 °C

SIM 4 function

O 2, DL-PCBsE 4932004 79352 Hdgo]&E
< A 30 ol ZFLE o] Rl E A
w2l o 2 PRl ik AFAAS AAISHh 2 2

.,__‘Q__ _p]}\zs]_ o]-H— o]/\l—,] x]—:Lzl a}:o /\],_slo].“_,_
3] Alo]E AJ7HE 1,000 msec ©|HZE 3 2H, PFK
AFAY A= PFKE] o] EX] e} AZX]9 zpo]7t 5
ppm °©]3FE T3] SHSITh

B2 ABE 1-2 uL 2F 31 GC/MS°ﬂ Fd et
g deo] 25 tig azrtEadS g, do
1 AZutEaR}e] B9 A F *1@01 2a &4
gk 27 9] Aelo] o] Hz WAH| 7} F9A L] WA
o thske] £15% ool 9lom a3t

PCDDs/DFs A &2 HAE%F 7+ 2,3,7,8-01d A9} ©]
o f&== "Cp-Al B CLAIE WEEFEERE A
HAFAHE o] &3t AFsAoH Az Fol
OCDFE "C,-OCDF7} A 7F=A] ¢ol °C,,-OCDDE
o] &g A gAY R At TS, BCp,-
23,7,8-TCDD % 15%°] WHEFEL s ¥55
AAZFAY R 3)4&E Ao, A7 9=
9] S/N H|E= 4 o|Ato & &9t} DL-PCBs A%< A
% 7} o] A9} o]ef t-2-Ete PCp-AlE WHET
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BAE JRAARL ol g3t Ptk £
PC-3,4,4,5-TeCB 5 12 F2] WH-EFEZ B
FEE ARAFIYOE 582 AN, §F
0|28 SN & 4 ooz STt Z7te] EE]
234 (isomer)ol] T3 FA1 571 A9%(TEF)&= WHO (2005)-
TEF %k (http://www.who.int/ipcs/assessment/tef update/en/)
2 AHgEtETh B 2 gl BRYFA olskel
Agolle BHEND)E A8, A5
o Zho] 0 Zf-olle 022 FABHAT

£ 3t

} 3l
A *”4 oP°i , 5 WA AR A e
DL-PCBs9l| 3} 1% A& 3AGH “to]SAalFe &

Table 3. Target detection limit of PCDDs/DFs and DL-
PCBs (50 g, 40 pl.), pg/g wet wt.

Substances  Tetra and penta Hexa and hepta Octa
PCDDs/DFs 0.1 0.2 0.5
DL-PCBs 0.2 0.2 -
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Table 4. Recovery rates of PCDDs/DFs and DL-PCBs, %

Item PCDDs/DFs DL-PCBs
Criteria 50~120 50~120
Mean 66.6 71.2
Max. 88.3 93.2
Min. 50.6 52.3

& FAABRA SIS G2l

TH(Table 3).

253, 3|48

4 5 358 Ads ol Table 494 72om &
A&7} BN A Ao &2 2HRAAFESH
A4, 2002)9014 A3 715 HolA B4 =Y 2
AT FASHE TEe A vvkez Jel
W 3E 002 A3t Alsbst ghelth.

o i

al
=

3. & & n#

3.1. 20{ 22 L PCDDs/DFs ¥ DL-PCBs?| 5=

275 - #AE - TS

o AR AFER 7 FFoldAd Uit =
Table 59 YERASATE & A AR $7F 57
231, 274 A iAW, G FA gdd
a3 Y57t FAY Heds e ® Ao H3)
AN = B-ol(Carassius auratus), BFH I 5733}
FANM = "5 (Carassius cuvieri) 3+ F1F -3}
I AN RN = F Fol EAZIA F F
F Ayt ez dAsAnh A¥e RE T2 dF
NAE FEste] M=z 241819t 2,3,7,8-X18 PCDFs
10 & % hexaCDF 4 %3} 1,2,3,4,7,8,9-hepaCDF %
OCDF 5 6 £9] &A= B MAdA As
AEHA 2%k 2,3,78-PCDDs 7 ¥ F 1,2,3,7,8-
pentaCDDTF A 3HA B3l A A A 5ol A
AZTA o2 vyttt A Al 24 PCDDs/
DFsoll th3 AE0 &L 7.1% AEE v$- A Yt
Wk 28 X7 vk F PCDDs/DFs § %= 0.50
pg TEQ/g wet wt.oIo™, o] & Ha& A7} 4 70
T= 5 7 AFE tetra- E penta- F5F0]F A 7T AA
2] 90%¢°ll 39 =l= 045 pg TEQ/g wet wt.2 UERS:
ok o]FA YEld 991 F stvEe AFH 94 9

o wn

g

td

Table 5. Site specific concentrations of PCDDs, PCDFs and DL-PCBs in the muscle of carp, pg WHO TEQ/g wet wt.

Substances Daecheon Daecheon Daecheon Daecheon Damyang Damyang Bokha  Bokha Estuary Estuary Congener
geuv f geuvm gaur f gaurm cuvf cuvm awrf auwrm cuvf cuvm  sum
2,3,7,8-TCDF 0.053 - - - - - 0.020 - 0.011 0.014 0.098
1,2,3,7,8-PeCDF 0.004 - - - - - 0.005 - - - 0.009
2,3,4,7.8-PeCDF 0.077 - 0.065 - - - 0.098 - - - 0.24
1,2,3,4,6,7,8-HpCDF - - 0.039 - - - - - - - 0.039
1,2,3,7,8-PeCDD - - - - - - 0.11 - - - 0.11
PCB-81(3,4,4',5-) 0 - 0 - - - 0.001 0 - - 0.001
PCB-77(3,3'4,4'-) 0.001 0 0.001 0 0.001 0 0.005 0.001 0 0 0.009
PCB-105(2,3,3'4,4'-) 0.002 0 0.006 0.001 0.001 0.001 0.018 0.027 0.001 0.002 0.059
PCB-114(2,3,4,4',5-) 0 0 0 0 0 0 0.001 0.002 0 0 0.003
PCB-118(2,3'4,4',5-) 0.006 0.001 0.015 0.002 0.003 0.002  0.046 0.079 0.002 0.005 0.16
PCB-123(2',3,4,4',5-) 0 0 0 0 0 0 0.001 0.001 0 0 0.002
PCB-126(3,3',4,4',5-) 0.37 0.067 025 0.095 0.083 0044 067 0.37 0.085 0.15 22
PCB-156(2,3,3'4,4',5-) 0.001 0 0.002 0 0 0 0.006 0.011 0 0.001 0.021
PCB-157(2,3,3'4,4,5"-) 0 0 0 0 0 0 0.001 0.002 0 0 0.003
PCB-167(2,3'4,4',5,5"-) 0 0 0.001 0 0 0 0.002 0.004 0 0 0.007
PCB-169(3,3'4.,4',5,5"-) 0.027 0.008 0.013 0.010 - - 0.024 - - 0.007  0.089
PCB-189(2,3,3',4,4',5,5'"-) 0 0 0 0 0 0 0 0 0 0 0
Subtotal(PCDFs) 0.13 - 0.10 - - - 0.12 - 0.011 0.014 038
Subtotal(PCDDs) - 0 - - - - 0.11 - - - 0.11
Subtotal(PCDDs/DFs) 0.13 0 0.10 - - - 024 - 0.011 0.014  0.50
Subtotal(DL-PCBs) 041 0076 029 0.11 0.088 0.047 0.78 049 0.083 0.17 2.5
Total TEQ(pgg'wet wt.)  0.54 0.076 039 0.11 0.088 0.047 1.0 049 0.099 0.18 3.0

'—: below the detection limit, 0: above the detection limit but less than 0.0005 pg WHO TEQ/g wet wt., cuv: Carassius cuvieri, aur: Carassius

auratus, f: female, m: male.
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A57E 671 oo g Be FEodAE AA-HAE
%% Iz (biota-sediment accumulation factor, BSAF) %t
o] ¥re g 7]91® Aoz Bolth Naito 5& tho]S
A1) BSAF 32 A%H d4 dAg7 371845
2% 3, DL-PCBs¢] BSAF %<& PCDDs ¥ PCDFs9
BSAF it} Ath= A+ 2348 dEst vb Aok &
& QAT B 5Eo)dAY] AEN o] W E
T2 991 o529 HESHAZE 02 =& 0.5 pg/g
2 A2 QA 4 ) e 5 AFE FF0)A4A9
AZESAIQ 0.1 pgegltt & tlx 7|Qd"h theo] &
AFY AETE HE AEA ol 2RH FHu
0.113 pg TEQ/g wet wt.©] 1T} PCDDs$} PCDFs &
o} penta-X|3A 7} 71 EE FEE YUER I IA T
FEHL 0.1 pg TEQ/g wet wt. =522 mj|$- &
Holt},

PCDFs PCDDsoll ]3| A& &3 $=7F &%
Fo Ao ® &7 YErstt) PCDFs= AE8H o] 4
o2 yYepd 24971 10 3)2le) s PCDDse 2 3]t
AZHN, ©] F b= 0.0005 pg TEQ/g wet wt.
2 Yl bled| e 002 FAHAJT. BE A H
oA 338 H% TPCDFs= 0.38 pg TEQ/g wet wt. L
2] 31 TPCDDsE 0.11 pg TEQ/g wet wt.> 2] TPCDFs
7k 35 8 A= ¥ E=A YERstth SPCDFse] F&7}
o] AxR AN A vehte A SEvEr 8
st ol A A sl B-ol(Carassius auratus)s ’Fo =
2000156 57F ARG AR OME 22 A B
o]3L QIthf PCDDs+= Al A2 A% = pentachlo-
rophenol (PCP)3} chloronitrofen (CNP)°ll E-<=E Z A
SHrElo] e Zo® Bad up Aok OCDD B
HpCDD &%+ PCPE AME-8t A3 Yelv= 31
Hks] TCDD % PeCDD+= 52 CNPEHE f=9 A
o2 dEHA Johb sk, AA A7 A2 PCDFs
= A4 3 St s ZeE dElA k. &
Jugt dHF 50 MAsE Hofo
PCDDs/DFs % PCDFs2| H]Fo] Atjd o=z
L g &AlFe Aol A e 71elE Jg
A zA Q] BBl 93 Jgrct o 7] wEel
o7 FAH)

2

Sy
POURNLCIR U1}

o
=

g

3.2. PCDDs/DFs % DL-PCBs9| H|E

DL-PCBs& 12%9] 55|84 F & HE A&H
A e AL giglen, AU &% PCDDs/DFsE.th
20 =2 2% JEZ YETE BE A9 A
7S 3 ¥DL-PCBsE 2.5 pg TEQ/g wet wt.EA]

et
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AA o] A F )
vt 8 sk Adehs e 0TS Ude
2 A 08 A7 ZA3% EDL-PCBs7} AA| tho] &
AR L9 61%E 719she Aoz Bud ul QItks
HE27] AU tho] AR Ao 3k Rl <]
A ZAFE DL-PCBs7F A tho] &Al{F Fx
54% WA 58%= 713t 71t a5 24YS
F 3 ALk o]t At WELV] 9] F thol
2l A% F DL-PCBsZ5-H 9] 71 =7} mj$ =
% o] S4l TEQ @2 4T 4$ DL-PCBsE #4]
GEofl REEA] E3PA|ACL Stk RS AAISEL 3
o} QoA 2153 DL-PCBsS] BSAF %to] PCDDs/
DFs9] BSAF # Xt} ZTHE Naito 59 A7 Z234%=
DL-PCBs7} @A tho] 4179 8= tdh 2
72 E dF A9t At Naito 5 573 Tl
A28t vbth vl 2 (sea bass, HP|4F FolF)E Y
o7 AF3 Ao DL-PCBse] BSAF 7+ 22-
283 WY 2 YEeREH wa) 2,3,7,8-PCDDsE 0.002-
12 283 2,3,7,8-PCDFsE 0.01-5 ¥ 99 7+& 2=
Aoz B3I DL-PCBs 5&0] Ao o s
WHO o005 TEF %E2 PCB 126°] 0.124 713 &3,
TS0 2 PCB 1697} 00322 H|w % =2 Holt},
YA ortho-2] X[ o] A4 A7 A=A 282 2 7
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Concentration, pg TEQ g! wet wt.
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Fig. 1. Site specific concentrations of dioxins in crucian
carp (pg TEQ/g, wet wt.).
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