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Marine sediments and biota collected from farming areas of Korean coasts were studied to detect the con-
centrations of brominated flame retardants(BFRs), hexabromocyclododecane(HBCDD) and polybrominated
diphenylethers(PBDEs), and to investigate on their distributions and accumulation patterns. The concentrations of
HBCDDs in marine sediments and biota were 15-30 times higher than those of PBDEs. However, the concentrations
of HBCDDs in marine sediments were not correlated with those of PBDEs(p > 0.05), and the ratio of HBCDD:s to
PBDE:s in marine sediments were higher in farming areas. The major isomer of HBCDDs in marine sediments was
v-HBCDD(72% of the total HBCDDs), similar to those in technical mixtures(80%) and in expanded polystyrene
buoy(70%) for aquaculture. In marine biota, o-HBCDD constituted the major percentage(53%) to the total HBCDDs
detected. The major congeners of PBDEs were 183, 47, 99, and 153 in marine sediments and 47, 49, 99, and 154
in marine biota, associated with commercial penta- and octa-BDE mixtures. In this study, according to estimation of
the biota-sediment accumulation factor, PBDEs showed a higher bioaccumulation potential compared to HBCDDs,
and BDE-47 showed the highest bioaccumulation potential among BFRs.
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Fig. 1. The sampling locations of marine sediments and
biota from farming areas of Korean coasts (Al:
Incheon coast, A2: Taean coast, B: Gunsan coast,
C: Gomso Bay, D: Hampyeong-Jindo coast, E:
Wando-Digryang Bay, F: Yeosu coast, G: Sacheon
coast, H: Western Tongyoung coast, I: Eastern
Tongyoung coast, J: Jinhae Bay, K: Busan coast, L:
Guryungpo-Gampo coast, M: Uljin-Youngdeok coast,
and N: Gosung-Sokcho coast).
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A= oleld BHE 8l e T HEShIAl (HBCDDs 3 PBDEs) w3 3 S#54 43

13C,,-BDE-79, 139, 180, 206)2 $7] Wellington labo-
ratories(Guelph, ON, Canada)llX TYsich ix&E4
o] AR W= HBCDDsY 7% 0.4~200 ng/mL,
PBDEs= 1~800 pg/mLZ 3}t
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Earth, DE; ThermoFisher Scientific. Sunnyvale, CA,
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T T F ARAIZEA HAAoE ] st
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Ak Ae]7bAe GL Science(Tokyo, Japan)ollAl ¢
slo] ARE-8I3AT

2.3. Mx2| E 71718

HBCDDs®| 73-9-, ASES ol-&sld FZ3I35L, 234
3t JAE] 2 7)7] EHZRAL & 512 A= 2
o 52 71x"d AEE 7145-8FE 7 (accelerated
solvent extractor; ASE350, Thermo Scientific, Sunnyvale,
CA, USA)®| &8 A22mLyl E8E < 5g T
AE 15¢2 ¥, AL WEEFEL (0, B, 1-°Cpp-
HBCDD 200 pg/uLyS 100 L 371313 DEE A¢ F,
ASEZ AFale] dakt|ZR2HEl(1:], vW)OE F3
Sttt FEAE F 1 ml7HA E5ske] 22% At A
27H ZH(10g)e w2 GARE F, 8502 HaTkAEs
o] g3te] 100~200 pL7kA F53IAAL, Wi EFE
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3L, o)A 2A1ZF WA & FARO R 35 mgo sediment *Joc
AEE CHN 94417 (Perkin-Elmer, Norwalk, CT, T2 F Choa B= W PBDEs &= HBCDDs%
USAPI 741 % sk, (nglgdy), = AE ) A dYPIE, Coogo
AE A B4 5471%9 A8 3.0g8 A8s] = HA¥E Wl PBDEs %= HBCDDs &X%(ng/g-dry),
gola] R WEE2X] (Soxtherm, Gerhardt Germany)ll = EH8E U §71928%(%, dry)s JYERA
2 F 718 o r As FEAUAL, 7=
Age] Alze] FA Zpol& A sisith 3. &ut ¢ &
2.6. YE-EXE SHAT 3.1. EXE L EESIIN SEEE
£ AFdME AE-HHE 475 (Biota-sediment A=At Faojge] HAHENA BEEIEAA
accumulation factor; BSAF)E 4Fg3te] 4= AJejAlolx]  (HBCDDs ¥ PBDEs)®] T=E¥XE Q°Fsle] Table 1
HBCDDs$} PBDEs®] AEFHEAE vl H7sidict. o Yepdlth. 4% ) 2HBCDDS} X,,PBDE &

Table 1. Summary on concentrations of HBCDDs(ng/g-dry or ng/g-wet) and PBDEs(pg/g-dry or pg/g-wet) in marine
sediments and biota from farming areas of Korean coasts

Marine sediments(ng/g-dry or pg/g-dry) Farmed biota(ng/g-wet or pg/g-wet)
Min Max Mean Min Max Mean
a-HBCDD ND 10.9 1.95 0.04 0.55 0.29
p-HBCDD ND 6.08 1.08 ND 0.43 0.13
y-HBCDD ND 47.4 9.00 ND 0.51 0.15
2;HBCDD ND 63.7 12.0 0.23 1.27 0.57
BDE 17 ND 12.4 2.63 ND ND -
BDE 28 ND 7.28 1.42 ND ND -
BDE 47 1.14 75.7 18.5 ND 41.5 13.6
BDE 49 1.18 57.5 8.80 ND 16.5 7.72
BDE 66 ND 6.69 1.37 ND 3.19 0.10
BDE 71 ND 2.98 0.54 ND 12.5 0.40
BDE 77 ND 0.66 0.09 ND ND -
BDE 85 ND 6.39 0.60 ND ND -
BDE 99 1.03 126 23.7 ND 18.9 5.26
BDE 100 ND 15.9 4.40 ND 9.76 3.64
BDE 119 ND ND - ND 10.2 0.33
BDE 126 ND 3.84 0.25 ND ND -
BDE 138 ND 19.7 0.74 ND ND -
BDE 153 ND 479 25.8 ND 8.97 0.70
BDE 154 0.65 40.5 9.67 ND 14.5 5.82
BDE 156 ND 6.82 0.13 ND ND -
BDE 183 ND 725 85.6 ND 11.2 1.33
BDE 184 ND 24.0 3.41 ND 3.78 0.12
BDE 191 ND 21.8 0.55 ND 4.72 0.15
2,PBDE 4.67 1350 188 1.42 86.5 39.2
TOC(mg/g) 222 24.0 9.28
Lipid(mg/g) 0.27 26.4 12.1

ND: not detected
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Heole 22t BEAE~63.7 ng/g-dry(FH - 12.0 ng/g-dry)
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Fig. 2. Concentrations of HBCDDs and PBDEs in marine sediments from West, South, and East Sea, and suspended-culture
method (SCM) of bivalves (B), and seaweeds (W), and bottom-culture method of bivalves (BCM_B), estuary, and coast.
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2 B4 A3/d0] sle A e=® H3Ith HBCDD ©|4
AAEL FAS E-S88 Hull A5 (octanol-water
partition coefficient; log K, 5.44~5.59y% M.o]A|q}
Eo|| th3t &= «-HBCDD 48.8 mg/L, B-HBCDD
14.7 mg/L, y-HBCDD 2.1 mg/LS 2 y-HBCDD: -3}
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Fig. 3. Percentage of individual congeners to (a) 2;HBCDD and (b) 2I,()PBDE in marine sediments and biota.
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ARt A FAAE W 2HBCDD %)
PBDE E=HE 27 0.23~1.23 ng/g-wet(H: 0.57
ng/g-wet)9} 1.42~86.5 pg/g-wet(H: 39.2 pg/g-wet) ©]
Aok A= FAF B ARske BEshdaAel o
gt HBCDDs® PBDEs®] 7|98 717} 94%9} 6%
22 HBCDDs7l 8 Ao, AE U <oy
¢ ExAGE o HAE ExAset dXs
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SFAHbAlol| wht FEsle] HBCDDsE % 52 e
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+0.31 ng/g-wetPlIA 7F =331, dAEE S 444
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o|2Ath. PBDEs®] 7-9-, suiollA] B g2
4PBDE  0.04~9.5 ng/g-wet)!®9} =, &X](2,PBDE
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Table 2. Averages and ranges of Log(BSAF) of PBDEs and HBCDDs in this study

>, ,PBDE BDE-47 >1.HBCDD 4-HBCDD B-HBCDD y-HBCDD
Ovsters. mussels ~0.23 0.34 -1.16 ~0.67 ~1.08 ~1.43
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