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This study was conducted to investigate the contamination status and distribution of the isomers of poly-
chlorinated biphenyls (PCBs) in otter (Lutra lutra) scats collected from 17 localities in 3 regions (I-1II) near
the Busan New Port from 2003 to 2014. Detectable levels of ZPCBs were found in all the samples. The mean
concentration of XPCBs ranged from 3.40 to 50.4 ng/g in three of the study regions. The levels of XPCBs in
the three regions were compared. A relatively high level of ZPCBs was detected in region I, where the con-
struction works were the most active. However, this had no statistical significance. Congener profiles showed
that PCB-153 (mean contribution=28%) was predominant, followed by PCB-138 (24%), PCB-118 (17%),
PCB-180 (11%), and PCB-52 (5%). High levels of PCB-153 and PCB-138, which are usually found at high
levels in fish, in the otter scats suggest that the PCBs might have originated from fish, which are the primary
source of food for otters. The results obtained suggest that otters ingest PCBs when they consume contaminated

fish in coastal areas with active construction works.
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Fig. 1. Maps of study areas and construction sites (broken lines) conducted during the period from 2003 to 2014.
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LCA (Life cycle analysis), &25A)

Table 1. Concentrations (ng/g lipid weight) of PCB congeners in Scats of the European Otter (Lutra lutra)

Congeners A area n=14) B area n=19) C area (n=15) Total (n=48) 5 value®
Mean+SD Range Mean+=SD Range Mean+SD Range Mean=SD Range
PCB-52 1.11+1.38 n.d~4.22 1.03%+1.19 nd-3.78 1.19+191 n.d~734 1.10+x1.47 nd-7.34 0.949
PCB-101 0.60+0.63 n.d~2.18 0.71+0.53 n.d-0.62 0.75=1.07 n.d~4.03 0.69+0.75 n.d—4.03 0.866
PCB-118 3.88+1.67 1.58~8.37 4.58+2.16 1.87~8.00 3.08+2.07 n.d~6.64 3.91+2.06 n.d—8.37 0.104
PCB-153 6.46+3.06 2.34~13.4 8.44+4.62 2.58~19.7 6.11+4.11 1.79~14.2 7.14+4.12 1.79~19.7 0.202
PCB-105 1.09%+0.37 0.54~1.56 1.44+0.84 0.36~2.93 1.05*+0.74 n.d-2.76 1.21+0.71 n.d-2.93 0.216
PCB-138 5.49+2.79 2.13~11.3 6.90+3.42 2.30~13.3 4.94+3.09 0.70~11.1 5.88+3.20 0.70~13.3 0.182
PCB-180 2.54+1.09 0.85~4.69 3.21+1.97 0.65~9.09 2.50+1.70 0.70~6.57 2.80+1.67 0.65~9.09 0.382
PCB-170 0.85+0.38 0.39~1.56 1.16+0.79 0.11~2.66 0.84+0.61 n.d~2.11 0.97+0.64 n.d—~2.66 0.257
PCB-194 0.52+0.59 0.02~1.84 0.33+0.32 n.d~1.17 0.06+0.10 n.d~0.42 0.30+0.42 n.d~1.84 0.009**
5 PCBs  Coo0r 850438 oL 929504 LU 3a0-a32 PN 340-504 0222

N.D. is not detected: the measurement was below the detection limit.
Mean: arithmetic mean, SD: standard deviation, Range: minimum~maximum.
dSignificantly higher when compared to other area (*<0.05, **$<0.01, ***$<0.001, p value in one way ANOVA t-test).
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Fig. 2. Yearly variations of PCB Concentrations (ng/g lipid
weight) in Scats of the European Otter (Lutra

lutra).

SEE W79 BIHAZ]E pro] UERAITH A 9
o W471(21.9+14.3 ng/g)ell Hlst B2 7]
SPCBs R85 57} 236474 ng/gO 2 T E& ET
E Heouy fofst e JEA gitkti(Mann-
Whitney Utest). BE9#} CE-& w2712l 3PCBs
REET HIHA7|ol] vlste] ok w2 FEE AE
HA0 95% AlEFEol FAA F48 e
A gekom(Table 2), PCBe] =2 o]Xd#|2]l PCB-
118, 138 3 15300 frolgh e vehbA] &
ATHFig. 3).

7HE ddollA AM2lale FEe] Hold 2
o2 olal Y F2 FE AHch= A
siaich Sl Agte] ofF 5 PCB oA
£ penta-CBs, hexa-CBs7} 7F3 1552 &3 5o] 9}
o, o] AR FUT Aoz Yepr) B9
E3], hexa-CBs¢! PCB-138, PCB-153 5-& o] &Au)
oA Ae] thAkRRE-S W] Qa1 A|EAdo] Tl el S
Aty BE a3 ek B Ao FuujdE
PCB oA #xX 7432 PCB-153°] 29.1%=% 7V
=2 E¥YE HoH, 207 PCB-138, 118 <=°|%]
ot ThE oAl Hlsle] HwE w2 ZAHE B
PCB-138, 1532 +& para-(ie., 4,4-) 1= 927}

: Jo
el

}

A
e

Table 2. Concentration (ng/g lipid weight) of PCB congeners in 2 seasons from 2003 to 2014

Breeding Season

Non-Breeding Season

Cl?zfse_ A area m=6) B area ®=9) C area #=9) A area #=8) B area #=10) C area n=6)
Mean = SD Mean = SD Mean = SD Mean + SD Mean + SD Mean + SD
PCB-18 0.07 = 0.17 0.02 +0.07 0.02 +0.07 0.01 £ 0.02 0.10 £ 0.32 0.31 +0.51
PCB-28 0.07 =0.18 0.05 = 0.09 0.01 = 0.02 0.02 £ 0.05 n.d +n.d 0.01 +0.01
PCB-31 0.29 +0.47 0.21 £0.27 0.01 +0.03 0.04 £0.11 0.01 £ 0.02 0.14 = 0.22
PCB-20 0.08 = 0.20 0.11 = 0.20 0.05 = 0.09 0.02 = 0.05 nd=n.d nd=nd
PCB-52 2.05 + 1.56 1.40 £ 1.34 1.75+2.31 0.40 £ 0.70 0.69 + 0.98 0.35 = 0.56
PCB-44 0.07 £0.17 0.14 = 0.16 0.02 +0.07 nd=nd nd=nd 0.02 = 0.04
PCB-101 0.95 + 0.80 0.93 = 0.60 0.58 + 0.58 0.34 +0.30 0.52 +0.40 1.00 + 1.60
PCB-149 0.03 = 0.05 0.03 = 0.05 0.23 £ 0.65 nd+n.d nd = n.d 0.42 +0.80
PCB-118 3.27 = 1.59 4.96 +2.73 3.58 +2.04 4.33 +1.69 425+ 1.54 2.33 +2.05
PCB-153 5.79 + 3.68 8.69 +5.85 6.48 + 4.70 6.96 + 2.66 8.22 +3.49 5.56 = 3.35
PCB-105 0.98 +0.45 1.61 = 1.07 1.34 +=0.80 1.17 = 0.30 1.28 = 0.58 0.62 = 0.37
PCB-138 5.09 + 3.69 7.36 +4.43 5.39 +3.40 5.80 +2.13 6.49 + 2.36 428 +2.73
PCB-180 2.14+1.28 3.10+2.57 2.55 + 1.96 2.84 +0.90 331+1.36 2.42 +1.40
PCB-170 0.78 = 0.44 1.13+0.87 0.93 + 0.64 0.90 + 0.36 1.19+0.75 0.71 = 0.60
PCB-194 0.21 £0.21 0.24 +0.19 0.04 +0.04 0.76 + 0.69 0.41 +0.39 0.10 = 0.16
>PCBs 21.87 1430 2998 +17.09 2298+ 1255 2359 +7.44 26.47 = 9.20 18.29 + 12.23

N.D. is not detected: the measurement was below the detection limit.
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