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The accumulation levels of tetrabromobisphenol-A (TBBPA) were investigated in samples of crucian carp
and also in samples of associated sediments. Samples were collected from 15 locations along the four major
rivers; the Nakdong, Han, Seomjin, and Yeongsan River. TBBPA was detected above the method detection
limit from all of the sampling sites both in samples of sediment and muscle tissue of crucian carp. The TBBPA
levels ranged from 0.13 to 1.4 ng/g lipid weight in the crucian carp muscle tissue samples, and from 0.090 to
1.1 ng/g dry weight in the associated sediment samples. These levels were much lower than those detected
from the sites in adjacent to the point source of TBBPA or around the highly industrialized area. The accu-
mulation levels of TBBPA distributed relatively homogeneously with very low levels, and did not show any
increasing trends from the upstream sections to the downstream sections of each river. This result suggests that
there may be no point sources of TBBPA along the major rivers investigated in this study.
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Fig. 1. Sampling sites of sediment and crucian carp along
the major rivers.
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Table 1. Description of sampling sites

River Site
ND @ Seokjeok-eup/Gyeongbuk Chilgok
ND @ Hapcheon dam/Gyeongnam
. ND ® Namji-eup/Gyeongnam Changyeong
Nakdong River ND @ Sangdong-myeon/Gyeongnam Gimhae
ND ® Daejeo Sluice/Gyeongnam Gimhae
ND ® Gangttara-fishing spot/Busan Gangseo
. ST D Geumji-myeon/ Jeonbuk Namwon
Seomjin River S} ® Geumgok bridge/Jeonnam Gokseong
HO Chungwon bridge~Mokhang bridge/Chunghuk Chungjoo
Han River H® Gangcheon—bo/D.anhy‘eon—l bridge/Gyeonggi Yeoju
H® Ipo-bo/Gyeonggi Yeoju
H® Haengju bridge/Gyeonggi Goyang
YS @ Damyang lake, Jewol bridge~Samji bridge/Jeonnam Damyang
Yeongsan River YS @ Gwangju lake, Yangji bridge/Gwangju
YS ® Naju lake, Singa brideg~Deokrye bridge/Jeonnam Naju
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Fig. 2. An LC-MS/MS chromatogram obtained from native standards of TBBPA and HBCDs.
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Fig. 3. An LC-MS/MS chromatogram obtained from a carp sample spiked with labeled standards of TBBPA and HBCDs.
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Table 2. Average concentrations of TBBPA in the muscle of crucian carp and river sediment

River Site Sediment Muscle/Carp
ng/g dw ng/g lw ng/g wet wt
MDL (MQL) 0.053 (0.17) 0.027 (0.086) ng/g wet wt
ND @ 0.51 0.46 0.072
ND @ 0.35 14 0.094
ND ® 0.84 0.24 0.064
Nakdong ND @ 0.60 0.77 0.071
ND ® 0.38 0.13 0.063
ND ® 0.41 0.44 0.087
.. S @ 0.47 0.33 0.073
Seomjin 5@ 0.090 12 0.071
H O 11 0.45 0.085
Han H® 0.60 0.58 0.066
H® 0.78 0.86 0.065
H @ 0.87 0.64 0.097
YS @ 0.49 1.3 0.28
Yeongsan YS @ 0.54 0.33 0.067
YS ® 0.59 0.71 0.11
Range 0.090-1.1 0.13-14 0.063-0.28
Mean 0.57 0.66 0.091
TBBPA Median 0.54 0.58 0.072
Standard deviation 0.25 0.39 0.054
Range 0.17-30 1.3-19
>HBCDs* Mean 5.5 9.2
Median 2.6 8.0

*Sum of a-, B- and y-HBCDs from the same samples.
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Fig. 4. Comparison of TBBPA and total HBCDs levels in the muscle of crucian carp and river sediment from the major

rivers in Korea.
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