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Hexabromocyclododecane (HBCDD) concentrations were investigated in surface sediments, core sediments,
and oysters collected from densely concentrated oyster farms in the Geojae-Hansan Bay. HBCDD concentrations
in surface sediments, core sediments, and oysters were 14.0~97.6 ng/g-dry, 0.46~59.8 ng/g-dry, and 0.53~1.32 ng/
g-wet, respectively. The levels of HBCDDs in the inner bay, in an area with a high density of oyster farms,
were higher than those in the outer bay. The HBCDD concentrations in the marine sediments in this study were
comparable to or higher than those in industrialized and urbanized coastal areas in Korea. The HBCDD con-
centrations in the core sediment increased from the 5 cm layer (from the late 1990s) to the surface layer. Recent
inputs to the bay may be associated with the increased use of HBCDDs in Korean farming activities. Of the
HBCDD isomers, y-HBCDD was dominant in marine sediments because it is a major isomer of commercial tech-
nical mixtures and expanded polystyrene buoys. In contrast, the oyster samples were dominated by a-HBCDD due
to its higher assimilation efficiency and longer half-life relative to other isomers. A human health risk assess-
ment for HBCDDs via oyster consumption for the Korean population was carried out, and the risk was very low.
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Hexabromocyclododecanes (HBCDDs)= & Al A4
o2 3AAZE Bo] ARESE B EsPAA] (brominated
flame retardants)o]™, 2 Z&| 2~ F(polystyrene,
PS) FEIE 7152} AAAIE, oANFA] FAFEE 7F
AAFE 7Hl H7kstel AREIT of2] Algel 2
$HEl %38 HBCDDs= 3714 ol d&A=Z A=
3, 0-HBCDD, B-HBCDD, y-HBCDD7} 242+ ¢F 10-
20%, 5-10%, 80-90%= T=oIAThD ol Jd&

"To whom correspondence should be addressed.

HBCDDs:= 200100 AAMAIHC=Z 17,00080] ARE-E
RAoR AR, I F 57%7}F FHolM Anlsa o
SO 2 oAlolr} 23%E AH|E Aoz FAHHITHD
=UjollA] HBCDDs ARE-#-2 1993el 530E<|0,
2010091E 1,890% o]ATh?

HBCDDse= #HFAde]l =31 37kx] o|AddA|e] Ha
T gi7]elA 213, 583 BEYolA 63Y <)
HAEA 365U ooz FAYTHA] FAE olEe]
7FsslttY ol thatk aix=09} log K,,,"%= o-HBCDD
(488 mg/L, 5.59), p-HBCDD (14.7mg/L, 544), y-HBCDD

(o}
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(2.1 mgL, 553)C& o-HBCDD7} 714 X54d0] =t}
HBCDDs= 22417 =2 (developmental neurotoxicant)
I EAhFE(enzyme inducen)E YOo7= EAE =4
S 7)) Ho A g Fal A9 ZAARA o 2 3
e e AoE deiRlt) ol2g SAEE <lal 2013
W ~2EZEF ek 9dl] FFAdH7] A= (Persistent
Organic Pollutants: POPs)Z A HAtH!1?) oA
HBCDDse= FdR7 1952 =il 2a)] ALkAb
S-H7174] A=A Jar, AR BE9AE-2 2020
W7k drF ez sgskar Yokt

QA s FrFrhREeklM = A5G AIAIEFC =R
AL I AE] 2 F(expanded polystyrene, EPS)S
&gt EPSHEER A ZRAR-3HY, EPSHE-Eo=
HBCDDs7} & w52 23tEo] Utk k2 gl A
2rol= EPSHEE A7F oF 2009 AAbE S glom,
A & FNATE A7 oF 5864377 AMEEAL
2Ath!® HBCDDse= EPS ¥7¥ol9} &3t o} QlojAd,
Fag AAA dlrE GA SEEH v, A=
T AR FElele] 7RO WA A E A E
| 2= sd3Ee] &% HBCDDs:= F4 A
Eof| FAsH =i, Ho RS B3l dEAA ¢
EFF7HA AESS Fo] HETHOZ A 74
= <= vl ¥%ELS HBCDDsY =8 E3j&E2 o
g olejgh EHo AFLEAN TS T
HBCDDs ARg-ell me sg3ge] odds) odd
7Yl fgahH, FdEAE] B4 A3 xS B3l
HBCDDs®] g9t gt Jre AT 4 d=
E730] it

AA SR wk HHA] TroZ 1960t E] 2
= (OysterP|H B 5 72 o] AlR=, 19724
FEE YR IS Al 1ZEAEEA: 2,050 ha,
TEES: FE Ao Tet o] A&H
ALEI) Z=ro] sl Fofa] AataRe 20184 71FEoR
410,921 tono] ™ ZAAFEE 294,108 tonCE Ao
%S ZABIAL, = F2e] A A= A 81%
£ 71ed8lar ik
U A 9 AEo]| s HBCDDse] As) Tt

005 a9t sl QIS Y A E s
= ALY 2012920149 §7, oF, +AIE 52
3 %] FEEY W dUdwEF 3717 20064
200941 57k EAES wERE 20149 A
F2ollA 7], B, HAE, £9A, ofFA F
X AP o] zNtelnt. s YellA] HBCDDs|
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2.1. AlZxF

B AFoME 2013 590 AA B FREe] k2
A4S FAo7 16897 (GHI-GH16), FAHEAE 1384
(ChRlA A, T = FAZAAM 22 A
3IATHFig. 1). ¥5E2E(~4 cm) Al Van Veen Grab
samplers ©]83t AFHH L, FHEHELS FH
7} ofaE vlo|ZE o]83le 30cme] HolZ AF s}
Atk AFHS EH™E A]E= polyethylene Wl 2
AFAZ RN, FAEHES B3 20 m7HAl=
lem 7HE2 2, 20~30 cmoll= 2 cm o2 H-aslo]
WE T 54 Az AFE F Alse A W

AAARE etelia, sizhs A AL #HE skt

T4 7Azxste] 4 7R RaEkd

Alof
B el 3% HBCDD (a-HBCDD, B-HBCDD,

W Geoje Is. 3
Tongyoun S =
» . i orea || o
e}
. o
| S ) 13
°
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: o~
&/ o L
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Fig. 1. Location of sampling sites in Geojae-Hansan Bay.
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y-HBCDD), A8 #5232 3%("°C),-a-HBCDD, “C,,-
B-HBCDD, 3C,,-y-HBCDD), A #x] %FEF 3%
(dyg-0-HBCDD, d,-B-HBCDD, d,-y-HBCDD)E Well-
ington Laboratories (Guelph, Canada)ollX TY3sF3A
Axe] B 7171840l ARE &uidl St o EYE
2 Wek&-S | T Baker (HPLC 55, USAYIA i
81993, tZZ2m|ek2 Wako Pure Chemical Industries
(Osaka, Japan)ellX] TUFATE AlEd H7t=les B4kl
(DE; diatomaceous earth, Thermo Scientificy= 450°C
oA 4A7F & T oAl Baste] ARSI
o} 22% 4t A7 4 Ael7MA(Silica gel 60,
Merck, 230~400 meshyS 450°ColA 5217+ -9 HhE
3 5 dolAlolElolA BB}, 98% FAF -Gl (Wako
pure chemical, Osaka, Japan)S 22%¢%| % H|Z A
7Mool Egtste] AREsiSiTt.

2.3. Mx2| ¥ A

23.1. HBCDDs %

A= AEAE= 789 FE7](Accelerated
solvent extractor, ASE 350, Thermo Scientific, Sunnyvale,
CA, USA)E ol&alo] FE3IaL, AIgE e ofefi2k
2. 7R FE71E FEA @2 mL)el ERE AR
5g = A= AlE 1.5¢% ¥ DEE 9o & &%
3 5, AAE 2722 1C,-labelled 0-HBCDD, B-

HBCDD, y-HBCDDE 200 ng 93} FE24S Y

SiTh F2AL 7IEEFE710 At FE319l
3L, oln FE=27E Table 19 A EIATE F23 A
= z

= A A4FZ7]|(Turbovap LV, Biotage, Hopkinton,

MA, USA)S olg3lo] oF | mL7A] w=3kd. 54
E FEIL ZA3E ElE HUkel HYE W &

FE2 e

2ol W BEsPYA] (HBCDDs)o| it 1

Table 1. ASE conditions for the extraction of HBCDDs

Conditions
Temperature 90°C
Static time 5 min
Extraction cycle 1
Flush volume 60%
Purge time 90 sec

Extraction solvent  Hexane: Dichloromethane (1 :1)

< VR AAA. FE2H HAl= 22% G4 A
Y7AZAH(22% B4 A7 10 g, FFIER
1.5 g 79)2 olgstion, dlttiEZ 2 Ek(1:1) 200
mLZ &&3Ath AAS A5 FAEZE7](Turbo
vap II, Biotage, USA; MGS-2200, Eyela, Japan)E
o]gal] 0.02mL7H 358 & weke s X3k
0.45 um PTFE WX 0T E|(whatman, Clifton, NJ)ZE
JE Y3t & HAARFEZS] djg-labelled o-HBCDD,
B-HBCDD, y-HBCDDZ 200ng 5% % % 0.5mLE
wHso] LOMSMS (AB SCIEX Qtrap 4500, CA, USA)
Z B35t FAIA] 71712742 Table 20 A A}
Atk

2.3.2. A=¥](QA/QC)

AEe} A A GAE BFEA] IFEe
13C,,-a-HBCDD 92.0+ 15.0%, C,-B-HBCDD 95.2+
11.5%, 13C,,--HBCDD 74.2+ 13.1%< 2.3tk 71714

L
894(0.4 ng/mLyS 73] WHEsle] 7)7]18A a1ga, Wi
723 (Method detection limit, MDL)= HFEHA] S0
o-HBCDD, B-HBCDD, y-HBCDDZ 4ng FU3F A

Table 2. LC/MS/MS conditions for determination of HBCDDs

Parameter

Conditions

Column

Waters Acquity BEH C18 column (2.1 x 100 mm, 1.7 pm)

A: 10mM ammonium acetate in Water

Mobile phase B: 7:3 (v/v) Methanol:Acetonitrile

Time (min) 0 6
Gradient mode A (%) 95 20
B (%) 5 80

Injection volume 5ulL

Ionization mode ESI negative

Curtain gas 25 psi
Gas temperature 400°C
Ion spray voltage —4500 V

Collusion gas (CAD) 6

13 18 18.1 25
0 0 95 95
100 100 5 5
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Table 3. Certified and measured values (ng/g) of Certified Reference Materials of NIST

SRM 1944 (sediment)

SRM 1947 (fish tissue)

C d
ompoun Certified values Measured values Certified values Measured values
o-HBCDD 22 2.34+£0.01 3.39 3.74 +0.15
B-HBCDD 1.0 097+0.12 - -
y-HBCDD 18 18.0+1.37 - -
BE TN el A4 Ao} BYF Axe B A=A (1)

T 717184 s 7171 BAg s el
FEFEHAE 78 ), 32 Fste] IDLE MDLG] §%
2 73t} IDLE -HBCDD, B-HBCDD, y-HBCDD
£ 727} 0.06 ng/mL, 0.08 ng/mL, 0.11 ng/mL°] T}
MDL% =% o-HBCDD, B-HBCDD, y-HBCDDE 7}
Z} 0.10 ng/g, 0.16 ng/g, 0.36 ng/g®|A 3L, MDL &%
o]&ke] ZH> ND (not detected)® 713133t}

HBCDDs 215%F522 NIST (National Institute
of Standards and Technology, USA)2] SRM 1944 (3l
YEHE)}T SRM 1947 (o) ol&3dl] EAHS
A3t 47 o] A 8e] SHES g dx
HHEL 67.1~97.8%C1UL, AES 106~116%22 ¥
33 FFo| A tK(Table 3).

HHE 05g2 #8 vialdl ¥
IN HCl 10mLE 378t gk AASIE, 70°C
oA 24XZHEY AZAIA TR AHFHELE AlAS)

105°CellA] 2X17F AZ2=A171 A,

2.4, FHUE|NEQ| EXKT ALt

TEEHAES HHEE ANl Lag AR F F9
A230%b & 26Ra) T 372 AR AAT-Ao|
Al $EY I A=vke 2 327 (well-type
HPGe gamma detector; GCW3523, Canberra INc, USA)
£ olgsle] RIS

FAEAge] HA&EE HHE ol me
excess 2PbEE(EAE & 2pbsroA] PRa] &
=5 W 3HE ol8siien, BH=E FUYE excess
20pbe] =t HAYA] HAGEE B 43, E
48 Z 2Wppe 54 5 olFe] gitke 7Hgslel The

A(Hez A=A

[

71X, A F38%F9 2 FACNM excess 2PbEE,
Aje F50049] excess 2!'Pbsco|H, 1= 21%Pbe] 5
FAFER 0.0311/y0) 32, = A7 u)it), BEEe
Sye B48E 23AAFE 2430 FA@)E AN
Z o] A & deiS=27/). A1) t=7/SE

Yt that o] AeEh

Az
A=A ® @)

2(2)¢] FHe)| AAZTZ 25T, mAS} Zo] zs}
o 39 Aol 7147] m=-NSo|H, HFLEE(S)e
WmBRE AAE 4 9} 1920

2.5. QIR LIt

AA-gERt] M A st sl F{(E) HAFHE A
HBCDDs¢] QA= 27k 9J3l, 21(3)S AHg-sled
1¥ AA == (Estimated Dietary Intake; EDIyS 2t
skttt

EDI (g/kg bwiday) = (Ciscons X IR)/BW  (3)

oI, Cipepps 2914 HBCDDs % (ng/g-wet),
RS 22 =R F FH(g-wevday), BW= HtA5o]ch.
= A3FE &3t HBCDDs®| 2lo|=Z27E] 1A FI3]
= 7l= EDIE Reference dose (RfD)9} H|wsl= W
ol MOE < Margin of exposure; MOE = reference
dose/EDIYS o]&3}ict2D

3. &y 3 &

3.1. ¥EEME & HBCDDs sT&X
AA - FEAE F HBCDDsY
o] A TEE Fig. 20 YERSITE. HBCDDsE A
A-gRbgte] BE A -oM AEFHAL, TEEAE

14.0~97.6 ng/g-dry 5% + TFH=}: 50.6 +26.7 ng/

FERE
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Fig. 2. HBCDD concentrations, and HBCDD diastereoisomer profiles in sediments from Geojac-Hans Bay.

g-dry) #%OP*E} AR g A 7] F
ﬂ%% = 9
ngg-dry)Oﬂ/ﬂ 90 ng/g-dry oo MY =&
E—E— Btk 7AA gkl HBCDDs F5e 3214
o] WHaYE AA WE(GH 1-8 HE%: 70.1 n
g-dry)e] <=l ¢ 153 W(GH 9-16 B-5=: 31.1ng/
g-dry)2Th oF 2v) = T2 Btk Rani et al??e
PSZ FHEO *ﬁ%%% HBCDDs 27558 A}
319132, 2 A3} HBCDDs:= EPSOlM 714 £& 5
(476,643 + 16,710 ng/g)® FHalal, F21goA] ALEE]
£ EPS F-¥olA 53,500+ 2,100 ng/gO- & FE3}al= 7l
o=z Bt 3k Al-Odaini et al.¥e] HTol|A
H4E 5 HBCDDs 5=t &4 2 skealgld v
T Q12 AR G 2olA 2~y =4 AE
=237, HBCDDs 60-512,000 ng/g 522 373+ &
217 EPS ¥-3#7F 8 2 HUUS W) weba] AR
SRS thEA QL WA o]l Wiwlke] JFEH o
Aol o] Fo|2]7] el WS f1X|3 HFe] ¢
Aoz Fdn), AASHEelA TOC =9
16.7~26.7 mg/g© 2 HBCDDs T%=9} BAIX o2
EO]Z] 2UTHp > 0.05). Yutxo=w
A (hydrophobic organic pollutants)
o %?/-E—%s}t Zo g Yty HBCDDsY]
% HBCDDs$} TOCZF A2 o2 #9
S Holx| ¢ dFEo| HAHE!BM o
% W HBCDDs®] #<& &7} AR A
L @< (local contaminant sources)® ZHE]]

=] gog 2ol Aoz gt d
Z&2] HBCDDs F=9<2
28] 9H0.09~49.9 ng/g-dry)3 &
)25)4 R =2 FEolnh BEE
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9] Tokyo Bay (0.056~12ng/g-dry)>® &32] Brisbane
9] B(1~1.5 ng/g-dry)*"Ht} A B& FEF=olA
o} 2Eu 9] 734241680 ng/g-dry)d F=e]
Mihe River (1.52~6740 ng/g-dry)?”®th= 2F 1/20~1/80
Ax e T 50|tk

HBCDDs®] o438 ¥ y-HBCDD7} 10.8~75.8
ng/g-dryZ2 AN oF 73~79%=2 7P w2 BEE B
AL, B2 2 o-HBCDD (16%), B-HBCDD (8%)=2
2 JelgthFig. 2). 75U F85kde] HAE =l
At HAEe] o] gHA Hxel fARIATEE HA
EoA o]zd #¥-& HBCDDs2| - A|(technical
mixture) & y-HBCDDL] &2 7]|9E&80% <0)4 &
218 F3xo o] JAA ¥ E(0-:B-y-HBCDD = 19%:
11%:70%)2F 233t AAAo] Ut} 53t Eof o)
3l 838 =(a-HBCDD 48.8 ug/L, B-HBCDD 14.7 ug/
L, y-HBCDD 2.1 pg/L)eX] E%o], y-HBCDD= a-9F
B-HBCDDe Hl3l] 4~8/d¢] srol 7dAtel] oS 74
A FA == o= ddEr

3.2. TME|ME & HBCDDs sT£Z
AR - F4E X E F HBCDDs %+ Fig. 3
of el FAEAE 2AE 3l A
X5 FHSAITE ARl Ha HHEE(S)E
041 cm/yro 2 E5%A9] EH<45(0.3~0.6 cm/yr)?”),
Aaure] EA4%(0.31-0.48 cm/yr)' V%t SAKE AT
E=tii=g
T4EAE F HBCDDs® $%+= 0.46~59.8 ng/g-
drye|2032, 19983 (~7 em)elF-2 F43] Z718le] 2013
W@EZS YA F718ke 99 B9tk HBCDDs
AREZC1 19930 530%, 201039 189082 =7}
o A Ak H-e) Ak FHEHESA TOC]
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Fig. 3. (a) Concentrations of HBCDDs, (b) HBCDD diastereoisomer profiles, and (c¢) TOC profiles in the sampling site C1.
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rr
[\

0003 (~6 cm)F-El 2013 EZ)7HA
z Hs Hgom, o]z HBCDDs &
4 FEAEet 2 R ol AR -gbeA £
e ST STl dBde] e A
2 Ak AR o 2 AR 199010
16672, 20065 200%E o]Fo=Z 20%°1/d 5718
t}33) we}d HBCDDs 5% Z7H= 1998 o|% =
U5 Z7keF HCDDs] AREEe] geks e A
o7 Helth
F4E 2 B4 HBCDDsY]
A7}, y-HBCDD7} E50014 19953 (~8 cm) EZE71A]
75+ 2%01032, 1993 (=9 cm)ellA] SR 7RI 69 +2%
oltt. FZHT} 31EoA AH o= v-HBCDDS %
%3, ol @71 ANA B-¢+ y-HBCDDE= o-

HBCDDX.t} w2 £a%7] ujEoz skt

olgEA RIS HwE

3.3. 2 & HBCDDs 5E&£%

AA|-gHeE 2] HBCDDs &%
Fig. 49 YeRHSlth. HBCDDsE =& A 2ol 2
£, HBCDDs®] s= 1= 0.53~1.32 ng/g-wet (3
o + XFAA}: 0.90 +0.22 ng/g-wet)Z UERIT =R
ol By® & % HBCDDs H%E ND~2.91 ng/g-
wet' V02 B Ao} fARGE FEolQdt). AA-ghber
o4 HBCDDs %= o] A A AHA =
Z 2X(0.3~10 ng/g-wet),?> F=e] ZF3 T2 (0.2~10

N BA LIS

ng/g-wet)*®9] 1/10 $=01)aL, MEH=2] @] (0.2~
0.9 ng/g-wet)’ 2} FAREE =0Tk, ARGk o)
HBCDDs s&=+ A% AEZFEE(EU-EQS-
Biota) 167 ng/g-wet®] 1~2%% uh-$- S G520|9t} 3

AA) g2 ZollA] HBCDDs o424 E¥&= E3
E3 99 o-HBCDD7} 41~61%% 713 e u&-S
AR, TR0 & y-HBCDD (31~51%), p-HBCDD
(5~10%)yFo 2 Uepgt) g FARIEdA o-
HBCDD7} A5l o] o-HBCDD7} th2 oA=& A
o Hl&l &=& &3} & (assimilation efficiencyyS HO|
3%, a-HBCDD2| ¥17]7} B2} y-HBCDDR.t} oF 3~
4o o] Bzt =2)7] wiRolgtay k04l 5
3k zebra fish & ©F oA y-HBCDD7} o-HBCDD
2 W=ty Ryt 3712 Barghi et al.'”9)
AllA AES 7HEeZ §F AEE, HY, A4 5
& JHo = y-HBCDD7} £& H]&S RIAN 5
5 7o E 3 AFEF, AR, HF FelME o
HBCDD7} =& H&-S B, Edt T& Aol v-
HBCDD”} o-HBCDDZ WEH = AL skt
Zhang et al?Ve FAMYEO|AN -HBCDD7} 8 ©]
A 0IH, 27-97% (78%)%2 FZ oFAlA =2 7]
&S Btk 22 IS sk AEEA 9
2ol Exbgl QHFEA === <13 Aol 25
Hrh. tE AE HjE ZolA AdAeR =2 y-
HBCDDE= A7YAolA y-HBCDDS] =& 7|98 &
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Fig. 4. (a) HBCDD concentrations, and (b) HBCDD diasteroisomer profiles in oyster from Gejae-Hansan Bay.

£ 990 wot g QA A% Ao e,

SR A7 UF2AH2013-2016)0l] wh=w, ¢-2uet
=H1e] Zo] dd HFHAFS HAAFT 0.9 g/dayel ™,
373 #]+*(high-consumer; 99" Percentile) 23.2 g/day©]
N3, H, 44, AP Al oIk Ak R
= AFZ 7 Table 49 YERIATE Z<2] HBCDDs
Biss, & A3, A7 AF 2AsY EDIE
e A3, dui=le] EDReE HaHFE 0.01 ngkg
bw/daye| 32, ZAFT 0.35 ng/kg/dayel ATt B3
ool HaH3HT EDI= 22 0.01 ngkg bw/day}
0.01 ngkg bw/day= 2733} o337k Zol= GIAAIRE,
IAHFT EDIE 94 0.38ngkg bw/day, &4 0.30
ng/kg bw/dayS =2 wdo] odHT} 25% =qkth AF

rir

=

>

Table 4. Oyster intakes of Korean population in 2013-2016

Body weight Intakes (g-wet/day)

(kg) Mean ggth

Population 59.1 0.9 23.2
Men 64.9 1.0 273
Women 53.9 0.8 18.2
1~2 yr 12.0 0.2 2.8
3~5 yr 17.5 0.2 1.8
6~8 yr 26.3 0.3 5.4
9~11 yr 38.9 0.4 152
12~14 yr 53.3 0.3 2.7
15~18 yr 61.3 0.3 3.8
19~29 yr 64.6 0.7 7.8
30~49 yr 66.0 1.1 353
50~64 yr 63.7 1.1 37.9
65~74 yr 61.2 0.8 24.8
over 75 yr 56.2 0.5 9.2

¥ EDIZ 4HY319 3L (Fig. 5), B3 0.01~0.02
ng/kg bw/day 2 43T 0.09~0.54 ng/kg bw/day<]
HE Btk W+ FHTe] =2 EDI (0.02 ngkg bw/
day)E X9l JHU= 1241, 30~494], 50~6441010 2,
1-22R2 W2 AlF, 30~6442 2 AFTFOR <l
F2 2E3ES BT 43T %2 EDIE 50~64
A1 (0.54 ng/kg  bw/day), 30~49411(0.48 ng/kg bw/day)ell
A Ukttt

sellA a4ke AFE 7 HBCDDs®| dnk=il
o] = vlwsl] B, 3= 0.43 ngkg bw/day' 2]
1/40 722 =2 AFE 5% HBCDDs =232 7]

T w9 W2 Ao R ), ]9 vlwshH, &
e AFHE T3 Ayl tigk HBCDDs®| =&%
2 531 0.08 ngkkg bw/day*Vell Al 7H wgtom, AdE
0.54 ng/kg bw/day®V3 2291 0.49 ng/kg bw/day* =
e} fFARE S BT

HBCDDs®] =&F22 A% A8l Hrte
MOE & ARg-ste] %71 4= Aok USNRC (US
National Research Councily> <A tjg HBCDDs
o] RD 2x10°ng/kg bw/dayE A|tstR 2, HhF54
4% No observed adverse effect level, NOAEL) 450
mg/kg bw/dayet EIEASG 30002 AHY 51 TEAO
EFSA (European Food Safety Authority)= BMDLI10
(lower confidence limit for the benchmark dose for
10% increased incidence)®} ## 3}l chronic RfD
7.9 x 10° ng/kg bw/dayS AFEH3L, MOE] 8o)/dd
o A7 2A7E QS ewetia AQreriTht?
USNRC®] RIDZ 4Fgst MOE:= dWHv19] w4
T 1.5 x 1073 IAFHTE 5.7 x 10°0]05, IdFH o] =
2 EDIZ H3l 50~644 3.7x10°, 30~494] 4.2x10°
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Fig. S. Estimated dietary intake of HBCDDs through oyster consumption for (a) mean and (b) 99th of eleven age group.
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