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1.2 [RREIXF - sEHFELRR RHYt] AREEMEOINERSE

BRI ~DT T AT v 7 {REOH ELEWE DIRE L &
15153035 M X« (FEEHE:&H FE, Kl &)

[iIzr®i])

BETTAF v 7132 OFEMD 72 D12 % Ao RS ICHE R S 41, RE 208 7 212 & - TREICHEEICHT
HLTWD, 77 AF v 7 13EDBAN O ERERMEERETHZERHALNCR->TWDS, £/, TR
Ty ZWZBEMAREENTND, TTAF v 7 BDIEREBERE L TEDICEOREES LTV A1EMBT-
DIT, TR THAREDOEEN DR, TTAF v VHEDBERFOLDERRDH L DT R
TV MR E Ls, o, WERNKD PCBs, WMAIHE®RD BTs, TBB, BTBPE, HBCD, W%
Xk L USMAIE RO S OF 5238 5 PBDEs 258455 & L, AW+ #E L=,

[BUBE & J7ik]

MHBRERKE D, 77 AF v o ZHNE = FHER ERRIX & L CHERWERE T, AT XA AY KD
VEZNTNOWET 2 BAETS (=4 A, B HERM% A, B)BRE - 24T L7z, ¥ K U OIS X O
BO(CUTATHENR & R50) LA EZ BRSO O BT S5, ASE filil L=, I8E&H &HED - DRk o
—HWESERE, S — FEIRIMLZ, 10%H0 REHALS Y A SNBSS s a~< 757 —IZi@L, i
BEINVREI 0~ T T T 4=, ZOMBERE S OITEMLS Y B SA DS b a5 T 4 —
T/rH L7z, 1~7 &% PBDEs & PCBs iX GC-ITMS, 7~9 2% PBDEs & TBB, BTBPE, HBCD i GC-
ECD, BTs i GC-MS T4#7 L 7=,

Gt =
LIz a7z PBDEs OfRZ R, =% OB o, :;gg
M Hixm R % PBDEs (BDE179, 202) 3 K OEREERBI T 715 gox 8202
BEGOR 6 BFK L 4 KD PBDEs BRI ENT, 71 6% | ﬂ s
~ N T T O~ ORFEERM &SRR VoA, o1s3
20% 4 0 68Br(3)(BDE146)
5, 6 2% » BDE145, 133/136, 146, 4 2% » BDE45 ® o | 068r2)(BDE133/136)
fFEDHEE Sz, BDELT9, 2021375 AF v 7 IRMAIRK E|EIR(BIE|5|F| Sotuome
53> BDE209 ORHEM & LTmbnd, £7=, thoEmh 2‘1 éléiﬁ g8 C4Br'(BDE4S)
EOWEFNE 6 BE, 4 BROFBEEIERDS, 75 2F B peoesiamt
vV BEERDZN=F DY K7 ) ORI ENTNEZ &b, 75 .
ATy 7 EMAIONRHERTHD LN s D, BETTEZIBHENS 33:
PBDE [Flf&E# (KD BDE47, 99, 100 1%, fA&HERMK B, fill=% BT E?:
BDE99 23 SN=D RN T, T XTI ELRIERRBRUF ThH- :; &
7o PCBs [3=4 DY 7V THERKL Y bEWVIRELZ R LI LMD g 4
(X 2), 772AF v /WMERKOBERENIEZ NS, L)L BDE4AT ¥ g E IE»‘I\ ﬁ g ﬁ\ ﬁ’
PBDEs o #1 Ci i i & o3 W R AABIL S, PCBs Tl 2 é § =g K

RS WEIBREEENEB LR Z R L2 20, BEEDO TS 2 B2 PCBstotal iR B
Fo 7 BRIZEDIERTIERL, AMEEFEEZB LTI R F v V/iERTHL LE2 b5, BTs I blank Off
BE<, TRTOY L TMICBWTRHBRAUT & Rotz, 5%IIY L FAEEBEPO LTV LERH D,

1) Hua Wei et al.,2010. Chromatogr. A 1217,2964-2972.
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Mussel B DT SR F VI D D HTi%

Dissection
(So far, it can be
separated into 3 parts.)

15%KOH 20mL
/ tissue(g)

=

Digestion in
teflon cup

(40°C 48h~ thth shaking) |11 Na 1 (d=1.80)

— so as to (d=1.50)
Separating in

separating funnel
(4h for sedimentation)

<
<

Pour out under
20 mL layer

Filtering
|
u-FTIR analysis

PE 5
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| SElD 4rirER | EMN fiEEEy
(gZ-wet) (i ER BH W Tl
2017 =4 LSH¥EAAvr Al n=1 0.05 27 540 25 i 0
2018 =& LZ#FFAvrFEAY A 017 82 482 56 16 164
LS¥FxhyEal B 0.3 858 293 T 7 4
2018 HEME LSHFEAAYTFAH A 0.3 0 0 0 0 0
LZHFFAvrFEAY B 0.15 2 13 1 il 1
2018 =& A vty n=3 (.45 16 169 72 3 1
) #& & (um) TEAY v
<20 | 20.40 | 40-60 | 60-80 | BO-100 | 100-200200-3000 300 <
2017 =& PR o b ol B B 2 B i 2 5 2 FHUIAFL
2018 =% LoHsadhyrFEhAY i 4 g 22 4 29 g 5 FHYAF L
LFHEdhyFal ] i 11 21 17 23 5 ] FHUAF L
2018 HEREE LFHEAAHYTFEAHY ) i a a o ] 1] ]
LEHFFhyrEhl i ] ] i il 2 a ]
2018 =& Ay 5 30 14 12 4 HY LF L

Palyalkens, chlorinated
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6RF AR REREMEAHTE

Relative RT(Hua Wei et al. 2010) A5,

RERARBPIZGWVE—ODREEEREARLZHTE

 6BrE e E 414 (XBDE145,BDE133/136,BDE146 & HETE

* BDE136(EZBDE179M S ARGIMDBrNENT-1EE

® }91;[0);?‘if%ggqﬂ*E-GH%;%Lb?L\ (Mizukawa at el.,2013)

BrDEilS . BDE133 | BDE136 ’ BDE146 r
: Bj i

BDEI179

6RF AR RRIREMEARHTE

o ABrEIREMAFIIRRTDETE TH TITFESREREEM(KRLL.,
BDE136() AR{LMDBrHENT-BDEASD B[ RETEA B LY,

BDEI136 BDE45

&1-32




PBDEs{ 3B 1E

; g g é % é % E (Simon C. Roberts et al.,2011)
BDE209 BDE202
AINFIRk L — ZABDIFHERE TR H
£325N% / .
BDE{79 £ |
stinsRErEET N ( ERSOIRERIEE
HRE?L)@TL\ r r B Br Br

(Mizukawa et al.,2013)

SEEFETIThMof-C¢&

B, VYFH)DBEIEEISTAIATSAF YOI REHSE
ns,

TIRAFVIERENEVNBRDANEL,

EMARDOREEDPOPsE KU FHEMANEITSRAFVIERE

ZWNBEOAN. BEETHO -, AL EH T
[CHETHE. —HBEBKIUVRFAYTIHERBLETSR
FIIMLENLDILEME NMEARMEREI“FBIT-BFELT
WSABEMENEOH TELY, §1&. A HZEOLTHRIEL
TLKHELNH B,
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Table 1 EHHER

&R AN V) AH= LSYFAhYFEAY
SR H 29 30 1 1 2
230:4=] 181106 181013-15 181014 181013-15 181014 181013-15
#h 5S4 NT = —INT -4 AN =
ERMEE  BE@mn) FMEmEm) FEKmm) FHEEmm) BRmn) BiEmn) FFe BR@m) PiEmm KE(@ BIR@mn) FF(g HIFEmm EE(g)
1 19.0 236 17.3 21.4 25 30 15.5 20.1 24.7 7.7 19.8 33.9 226 43.2
2 17.9 21.9 15.7 19.7 17.5 24.9 2.4 40.0
3 17.1 223 16.1 19.5
4 17.2 211 15.1 19.4
5 16.9 19.5 15.5 19.3
6 17.4 19.2 14.9 19.0
7 16.7 20.1 14.3 19.1
8 14.7 17.9 13.6 16.7
9 15.0 18.3 14.0 18.5
10 12.0 16.5 13.2 16.4
11 18.4 233 17.8 22,0
12 16.8 21.0 16.0 20.0
13 14.7 19.3 17.7 22,0
14 16.6 19.5 16.9 216
15 16.2 19.4 16.6 20.0
16 15.0 18.2 17.0 216
17 16.5 19.3 16.5 19.5
18 14.0 17.8 16.7 21
19 14.1 17.3 16.5 20.0
20 14.0 18.1 14.0 18.5
21 13.7 17.0 16.6 20.1
2 11.9 16.4 13.0 16.0
23 11.7 16.2 14.3 19.5
24 11.1 15.2 15.5 20.0
25 13.3 16.4 16.5 19.0
26 11.2 14.0 15.0 18.0
27 11.5 13.7 13.5 17.6
28 10.8 13.7 14.5 17.7
29 9.1 11.3 12.1 16.5
30 11.4 14.8
average 14.6 18.2 15.3 19.2
stdev 2.59 2.90 1.63 1.85
Table2 FE 1 BK 4 #) F PCB s iR E (ng/g-lipid)
A AYNITY) VI AHZ LoYFFAhYEHY
ST BB 4L BRAS L& 5 A B A FF R gk
[ERES n=29 n=30 A A B A B A B
s YN = —INnv = R Rk = o EE R ik =
EEH2 B8 0.05 0.12 0.25 0.40 0.02 0.04 0.03 0.02 0.04 0.03 0.02
ixsy s CB18 0.09 0.12 0.57 1.01 0.10 0.09 0.06 0.06 0.05 0.10 0.06
CB-28 0.60 0.57 1.46 2.99 0.31 0.33 0.38 0.18 0.18 0.25 0.15
CB-52 0.20 0.87 0.39 0.60 0.07 0.03 0.05 0.04 0.06 0.05 0.02
CB-49 0.02 0.08 0.28 0.36 0.02 n.d. 0.01 0.03 0.05 0.05 0.02
ERH4  cBas n.d. 0.21 0.21 0.35 0.03 0.06 n.d. 0.03 0.05 0.01 0.06
CB-74 0.05 0.10 0.27 1.63 0.06 0.08 0.23 0.01 0.01 n.d. 0.10
CB-66 0.13 0.34 0.27 0.78 0.12 0.20 0.27 0.02 0.02 0.06 0.08
CB-101 0.44 8.65 0.27 0.39 0.19 0.18 0.12 0.02 0.00 0.01 0.03
CB-99 0.28 4.30 0.97 0.27 0.10 0.21 0.35 0.04 0.04 0.04 0.10
imays CB87 0.02 7.49 0.13 0.20 0.15 0.03 0.17 0.02 0.01 0.05 n.d.
CB-110 0.59 9.44 0.24 0.51 0.17 0.12 0.14 0.02 0.01 0.01 0.01
CB-118 0.46 11.19 1.57 2.62 0.26 0.34 1.99 0.07 0.07 0.09 0.61
CB-105 0.27 3.76 0.52 0.95 0.19 0.42 0.81 0.05 0.04 0.10 0.37
CB-151 n.d. 4.03 n.d. 0.05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
CB-149 0.54 13.96 0.14 0.62 n.d. 0.07 n.d. n.d. n.d. n.d. n.d.
CB-146 n.d. 3.72 0.45 0.29 n.d. 0.06 0.46 0.04 0.03 0.05 0.64
CB-153 0.94 28.48 4.54 3.55 0.19 0.68 2.31 0.29 0.22 0.22 2.11
Eme CBI38 1.77 31.29 2.52 1.41 0.31 0.78 6.75 0.29 0.25 0.32 6.05
CB-158 0.09 0.87 0.14 0.05 0.01 0.02 0.17 0.01 0.01 0.01 0.12
CB-128 0.06 3.62 0.12 0.09 0.04 0.09 1.12 0.01 0.02 0.03 0.58
CB-167 n.d. 0.22 0.09 0.12 n.d. n.d. 0.07 0.00 0.01 0.01 0.15
CB-156 n.d. n.a. 0.36 0.30 n.d. 0.02 0.25 0.01 n.d. 0.03 0.46
CB-157 0.03 7.97 0.05 0.06 n.d. n.d. 0.06 0.01 0.00 0.01 0.15
CB-178 0.10 6.40 n.d. 0.24 0.01 n.d. n.d. n.d. 0.00 0.00 0.03
CB-187 0.49 53.25 0.34 0.25 0.02 0.04 0.11 0.11 0.08 0.04 0.36
CB-183 0.10 12.68 0.15 0.09 n.d. 0.01 0.00 0.00 0.01 0.01 0.06
T CB-177 0.12 8.69 n.d. n.d. n.d. n.d. n.d. 0.00 n.d. 0.01 0.06
ERH7
CB-172 n.d. 0.09 0.01 n.d. n.d. 0.01 n.d. n.d. 0.00 n.d. 0.06
CB-180 0.10 5.57 1.15 0.93 0.06 0.11 0.19 0.14 0.09 0.12 0.70
CB-170 0.08 4.96 0.01 0.39 0.01 0.04 0.07 0.02 0.05 0.04 0.29
CB-189 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.00 0.02
CB-199 0.02 19.52 0.11 0.14 n.d. n.d. n.d. 0.04 0.04 0.02 0.13
lEsy g  CB196/203 0.03 13.95 0.08 0.06 n.d. n.d. n.d. 0.00 0.00 0.00 0.03
CB-195 0.05 6.43 0.03 0.02 n.d. n.d. n.d. n.d. n.d. n.d. 0.01
CB-194 n.d. 1.37 0.12 0.11 n.d. n.d. n.d. n.d. 0.00 0.00 0.04
EFHo  CB-206 n.d. 7.49 0.03 0.05 0.02 n.d. 0.02 0.00 0.00 0.00 0.01
EFEH 10  cB-209 0.01 1.17 0.01 0.02 n.d. n.d. n.d. n.d. 0.00 0.00 0.00
total PCBs (LOQLA F B 4%) 7.67 283 17.5 21.4 0.804 3.00 15.2 1.52 1.28 1.75 13.6

E B R F LT (<Loq)

n.d.: not detected, n.a.: not available
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Table 3B R C & DIRIRE (ng/g-lipid, EERF UT RS

&R A4AYNIT) VI AH= LSYFAAYEHY
o> 4T BR AL BiEBeHE BA BA g3
RS n=29 n=30 A A B A B A B A
h = INT =4 DA =% = BRIk =4
2Cl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3Cl 0.7 0.6 2.0 4.0 0.0 0.0 0.0 0.2 0.2 0.3 0.2
4Cl 0.4 1.6 1.4 3.7 0.1 0.3 0.5 0.1 0.2 0.2 0.3
5Cl 2.0 45 3.7 4.9 0.2 0.8 3.1 0.2 0.0 0.3 11
6Cl 3.4 94 8.4 6.4 0.5 1.7 11.2 0.7 0.5 0.7 10.3
7CI 1.0 92 1.6 1.9 0.1 0.2 0.4 0.3 0.2 0.2 1.6
8Cl 0.1 41 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.2
oCl 0.0 7.5 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10Cl 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 4 FE ] B 4 ¥ & PBDEs i £ (ng/g-lipid)
B4 AIN3ITY DEY = LoY9%xA+AXEHY
53 # B 4L RAMEE BR Ll i3
18 & n=29 n=30 A A B A B A B A
R YN =4 —nx =% 4 FE R vk =% 4 R ok =4
BDE1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
RHR%1  BDOR2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.01 n.d.
BDE3 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 n.d.
BDE10 2.59 n.d. 2.56 1.24 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
P o) BDE11 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE8 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE12/13 0.28 n.d. n.d. 0.09 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE15 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE30 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE32 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
amH3 BDE17/25 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE33/28 n.d. n.d. 0.25 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE35 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE37 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE75 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE49 n.d. 0.08 0.12 n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.01
axHg BDE71 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE47 0.20 0.18 7.53 1.50 0.00 n.d. 0.15 n.d. 0.01 0.01 0.02
BDE66 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00
BDE77 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE100 0.15 n.d. 0.15 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE119 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.00
BDE99 n.d. 0.14 0.23 n.d. 0.25 0.13 0.28 n.d. n.d. 0.00 0.01
RREH¥s BDE116 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE118 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.01 n.d.
BDES5 0.28 0.05 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE126 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE155 n.d. 0.08 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE154 0.10 n.d. n.d. n.d. n.d. n.d. n.d. 0.01 0.00 0.00 0.00
RF##Me6  BDELS3 n.d. n.d. n.d. n.d. 0.20 0.12 0.15 n.d. n.d. 0.00 0.05
BDE138 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.00
BDE166 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.00
BDE183 n.d. n.d. n.d. n.d. 0.24 0.03 0.03 n.d. n.d. 0.00 n.d.
BDE181 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
SR BDE190 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE188 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
BDE184 n.d. n.d. 0.29 n.d. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
BDE179 n.d. n.d. n.d. n.d. 0.88 0.92 1.17 0.07 n.d. 0.12 1.72
BDE202 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.02 n.d. 0.61
axMg BDE197 n.d. n.d. 1.4 1.6 0.54 0.54 0.54 0.03 0.05 n.d. n.d.
BDE203 n.d. n.d. 0.9 1.0 0.59 0.71 0.53 0.08 0.07 0.07 0.09
BDE196 n.d. n.d. n.d. n.d. 0.16 0.10 0.14 0.01 n.d. 0.01 0.01
BDE208 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
L3 8] BDE207 n.d. n.d. 0.17 0.22 0.60 0.57 0.48 0.03 0.04 0.05 n.d.
BDE206 n.d. n.d. n.d. n.d. 0.05 0.05 0.00 0.04 n.d. 0.03 0.02
BFH 0 BDE209 10.0 16.5 2.5 0.85 0.99 0.49 0.49 0.13 0.08 0.11 0.15
PBDE total 11.0 17.1 13.5 5.31 4.49 3.67 3.98 0.40 0.25 0.44 2.70
lower Br PBDEs 1-6Br 0.72 0.54 8.03 1.50 0.45 0.24 0.59 0.01 0.01 0.04 0.10
higher Br PBDEs 7-10Br 10.0 16.5 5.19 3.72 4.04 3.42 3.39 0.40 0.25 0.40 2.60
n.d.: not detected, n.a.: not available 7€ & B 5 L (<LOQ)
Table SEZEMBICEFNTUVH UV EHEE M A (Weietal. 2000F EITHE)
ER A4AINTT) W/ AH= LY FXFhYEHY
53 47 BB B LK A BiE FF i i
ERES n=29 n=30 A A B A B A B A B
R YN =y —INn% = & B R ok =45 7 B R ok =45
2F%4  (BDE4S) n.d. n.d. n.d. 0.19 n.d. n.d. n.d. n.d. n.d. n.d. 0.07
((BDE145) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.27
R%#H6  (BDE133/136) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.00 0.02 0.24
(@ (BDE146) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.01 0.07
£ SC4R ik & 14 1K % & € PBDE total 11.0 17.1 13.5 5.5 4.5 3.7 4.0 0.4 0.3 0.5 3.3
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