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e FOMWE (3530) : Biomagnification profiles of PCBs and PBDES through shallow water
ecosystems around Japan were analyzed by congener level using nitrogen stable isotope ratios as guides
to trophic structure. About 130 to 155 PCB congeners were detected in half of the biological samples
collected from shallow water ecosystems of western Japan. For these PCB congeners, degree of
biomagnification on a wet weight basis exceeded that on a lipid weight basis. For each PCB congener
level, the degree of biomagnification increased with increasing chlorination substitution up to about 6
chlorine numbers; the degree of biomagnifications did not increase thereafter at higher chlorination
substitution numbers. The degree of PBDE congener biomagnification was lower than that of PCB
congener with same degree of lipophilicity.

AATIRAERA
(SHHAL - 1)
[EEETES N EEESE s
2007 4 5,700,000 1,710,000 7,410,000
2008 4 5,000,000 1,500,000 6,500,000
2009 4 3,800,000 1,140,000 4,940,000
R
R
g 14,500,000 4,350,000 18,850,000

WFoE 8« AR

Bt o558 - FE - BB - BRESREEEN - BRBTECR

F—U— R ARERIHE, A ERESR. PCBs, PBDEs, €RZERNIIA, AWEiEssrt, &
o iE K



1. BFFERRAG SO 5=

PCBs (RVUHELE 7 = =—)L) |, KIZE
TEE, fLFEICEE, BRMEES BV,
WRPENEOWE 2> AN TLEmE T
HHN, I <, BERICEHSME
BYysZenmbnTng, T, 1972
I b O A N OIS o B 12 BY
T HIEME) ISR EwE (BIEILE
—FEREATWE) ICHEEIN, Fif-hil
e A ANFAIE L SN0, WBEEAEY T O
PCBs LB L 0 IR L7223, &
N OHERE > 5 D KT ~DEFORE S
NTWLRENSOIREEICL Y, 57BIA
IR S TR Y . EFE IR T
HE LD, 512, REIRESLTY
% PCBs & A BT DO— A de L TW\W5 =
EHLHLMMII-STEY, 5% bEEATESR
1D PCBs JRENMEIK L7222 ERTAEIN
b, T, BRABREIRTAZX A 4 F 44
O TEQ(FHMAEE) D 2/3 UL Esfa rda sk T
b, FORENZX A A Xk PCBs
(DL-PCBS) ThH D Z L bHESN TS, K
- T, BAIZ, BAREHO R AETERICE
T % PCBs I AEWIRAMERFE DO BLR 28 &
NMZTBULEND B,

— ., ., WEEEMORELE LT
PBDEs(’K U ALY 7 = =)L =—F L))’ FE
HEREDORIRIZR DT T AT v 71T
WIS DHERANE LTSNS X1
VS

PBDEs ® 9 b, (KR D RYEIRIL PCBs &
FREICAERRNEBEERNE WL DD, mERFED
HMERIT S FBEDREWNTZDIZERN~D

BV IABDPERNEZZ BN TWD, DD,

HATlm Rk PBDEs OEEHAI & LTD
FER e B TWBH A, EU TlE, 2006 4
@ TRoHS 54 (BXRE TR ORERE
W'E O AEEIES) 112k Y PBDES O AR
Mz, L-7T, PCBs LRI, BEA&
W2, BATHFIZ BT 5 @ 531 PBDEs DY)
BB E T BN H D,

2. WMEDOBEM

I E TOXKBKARBRICK T 2L mE
DEWIRFERFR DML, THLE WA OFfiF
Bricks Mgo —mbihvsd | ORI H
WL BMIEDR LT, LivL, B
ATITHEET B KRB A T, Ex pfiE
W) Z 3B EE9 5" MiXing” 258 Z HFEN L\ T2
ZOFETIE, BYESHEICR T 50058
DA ISALET D RBE M 2B i b3 5 0

IREECTH - 7=,

A, HIERIE = OESZ N ETTROLE
WKL A2 ET D Z Lok v, AREZHND
TARNX—DRNEMIT TEDH LT o
Too MR, WRLEFNARLLGE N)IL, i
T, BB STV 3 A% D Z &M
O Te, Lo T, [R—DRYHESHE 27
& B ARERINHEEE LT B REOAM T DS N &
PCBs % DEREMTFWELNEST HZ LIT X
. EREALFEWE O AW TR 2 E I
M9 25 2 L INEREIC 72 D

1. CiR~_7= L 9z, BHAEWHIZCEIT 5 PCBs
<> PBDEs DY)y feit: o 3Ehe & F ol fif
B2 0EE NS DA, PCBs (THFEN 1 1
5 10 £ TD 209 O FMARD D 72 DLFWE
ThHbd, WEROWMFEIZLY, EmEFED PCBs
FEVERITACIE S5 0 BAEIR L 0 Y RfE
DEWN T EERRE S TW5, £7-.PBDES
1% PCBs % POPs(7 R MEAHEIH &) X v
AW IR MR AT REME AN R S T
W5, LA L., PCBs = PBDEs ® H MK L~
IV C D FERN 72 A W) IR A R I O AT I3 AR D T
IRV DOBBIRTH B,

2T, BAmESHOBIEARERIC BT D
PCBs <° PBDEs D4 BVEIR L ~L D A1) i
BYEOEELZHA LT HZEEZHEME L
T, AWFITEREE I LT,

3. WHEDFTIE

AHFIE T, HRETE LR, JrEavs s B,
WA T P P O K ONIUN T 5258 oD v v R
RER LV, M OABEICELKROEME
BEE LT, Fio, WANMEREN O A XX
ARIFGERICEEE LTz, 2o OEMRENIS
HIRAFR 8N 43 H7F & PCBs(& 5\ % PBDES)
BER L~V O E AT SR 2 %I L,
ENENDIHTITH LT,

8N 73 AT A OFREHI L - Mftz, 7 v o
BRIV AE )= (2:)THAE L., & R¥EIC
HALE, 2hboiREz RICEESIrEE
(PDZ Europa #E:# ANCA-SL)% % FIV T8N
DI ERBZ o7,

PCBs #rfORENT, 7B /T a
—WEB IR Z N ZAB#R%, ~F 2T
WHL7, 2%, TAIFT AT~
75 74— % T PCBs #5BE L. &5
fiffE N A 7 a~ N7 T 7B B HTEHHRGC
Agilent #E%! HP6890 %Y/ HRMS: JEOL #ffil
JMS800D 7i)%E % FVN T, 4% BV i
I EAT > T2, 7ok, NEEEHEME & L C °C
TT~YL LT-4&FED PCBs B Z V-,

PBDEs 73 #T OB I, s %, 7& K



PRVI BTN T LI NTTT 4 —
LrAVH L, #RA7 e~ N7 T 7ETH
7 K HH 25 (GC/ECD: Hewlett Packard £
5890 series I)°H A7 v~ k7 T 7'E BT
#(GCIMS: Hewlett Packard #% 6890/5973)%
VT, & BREEEICES T 21T o 72,
LI E DSR2 Ji, R RER I, 8PN

& logu({L W EIREL) O AN ELRR 2 R 6O |

Z DEYREBO ME X (Slope)) ZALFWE D
MR OFEIE & L TRz,

4. WFFERLE
(1) PCBs Okttt

(P B VS BRSOV = P i HR S oD A 1 Ik
AERERIN DEEE LT AEWREHC B LTk, =
LB D 1 —8 HFED 205 FMEAYLEE 2450 L
Too Fiz, JUNTE R OB AERE R > D EREE
L7=AEENCiL. 1 —10 #HFE D4 209 HiE
R 2 i LT,

TS OEIEIRAERESR Tl 8N M Dk
B BWESHEIE 3 — 5 OREEENL LD
ZEDBHLMNT T,

£, WANUEHRE ) HEEE L2 A X%
BIL T, ZOWHLENDA BT H 0T
42 209 FAERE M LT,

Y PCBs (R EE) X, TEMHA TR L
TP BB TSGR W PNV HCE S O &
BAE LT-4EMIZ 05—470ng/lg TH -T2, — .,
8 B A BEE U7 JUN T R 0D v T I AR e
RBERE LT-AMIT 40nglg LLFCTH - 72
(1), &R DA D S PCBs i 13 LN 76 5
LD SUHE TIFIEF CTH - 724, @k D
FOBE CIRIUNPE I o 3RO 1/10 12

KT L7,
600 . . . .
m5m- °
W 400} ©
2 8
2 300f
o]
@2m- 8
[ 2]
8 100}
a8
I~ 0 ' .
* X %
X ,ﬁ *
R ; i
x g

*3 PCBs; 200 24O 5t
** 5 PCBs; 2052 H D5t

X 1. 76 HAIHEO EIEREERICB T
Y PCBs &%

Y PCBs IR DA IRMEFEICBE L TlE, 4
DONWTNOUHKTEH, BEEX—AD [f
TS0 TH Y, REERED ERICHEWAY)
BHENBZ o TWAZ EnNEO BN, L
L. JEHEER—20 MHE] . WThb
MEES—ZAO MHAZX ) LT LE (M2),
WTNOW TS, REEEO LFIZMEWV,
ER ORI OlES EH Lz, Ko T, &
HER—ZATE, BIEEX—Z LY EnE
WiEfENBZ D &2 bz,

~ 3.0
Il
e
]
o 20f
B
L
B0}
Ak
0
5 y=0.104x + 1.213
L of%
"~ —o— p<0.05
> ‘
3
-1.0
5.0 -
MM | EERhEEAR—X
£
@ i o
@4z 407 FOH e
o= oo O m
a iz - o
N @
D5 30t 0
S
J£
2.0 : : :
-5 0 5 10 15
8°N (%o)

X 2. FEEE RO RMRAERRICE
17 % X PCBs O AW iEfEims

AEIOMFZETIL, # 130—155 @ PCBs &
PER N80 LL B0 AW B S -,
D O BNER D AW IR EE & SR LT,

ZORER, FERMEE L~V TIE, WTho
g TPCBs &[RRI, IRIFEEN—AD
MEX | (FEEREN—AX0ED L2 3),
WEEN—ZTiE, WTHOWEHETE 95%LL
FOBRMERR MHZ | 2350 THo 7228, 5l
EEAN—ATIE MEX) 23>0 & 725 BRI
134 20-90% 12 L7z,

W OHE T H KRR T 1%,
MEEN—Z, BIFEEX—2 L bHiC, HFE
BOHEIMZHE 6 HiF (b PCBs 3T & CTHE#
BNCEIN L7225, 2 L v & & FE{bo PCBs
TIFBAL L72(M 3),

F o H 7 —v - KSrEARE(Log Kow)idik
FWEONRENZRTIEIE CTH D, F RN



O MEX | 1, WTFhoik T H Log Kow 723
6 —7.5 U0 E THA L7223, 2L LD Log
Kow TiI#fifk L7z, m=iHidEd PCBs MR T
IZIREERN T 2 b DD, YA X%
HRT D720, HEENOFEEEEE MK T
THRRENEZOND, TDD, &iEFE
@ PCBs FMEARIZAEW MR S35 &
Bbonsd,

0.20
0.15

0.05

EHRO MEE)

O [MOKGR

B
2 3 4 5 6 7 8 9
R
¢ BEER—R 0EHEER—R

3. PEMEVERE O A BRI
75 PCBs £ B AR O FE 8 OV [B] )7
ERO MEX

7¢%5. DL-PCBs I3 RN 4 — 7 O Vit
WExHO 12 FD PCBs BIEKTH Y XA A
X UHICILECT AW a2 AT 5, R
5 — 6O PCBs 4K T, DL-PCBs &%
AL D PCBs FEME(RTA] CA IR R tE L 2
WD DR L7228, WO C I
ERFETRD LN 0T,

(2) PBDEs ®4WiEkEkeit

WBTE B ORIk A BB R L D FRE L
T A EREEDOS DAY O PBDES
B REERL LT L, 1—6RFED
#99, 153 % 12 Ffi O BAAR O A Wit et &
AT L7z,

ZORES., PBDEs &R0 Mgz (A5
BiEE~—2) 1, -0.04—0.24 TH -7, [
U Akl & JR I E L 7= {4372 PCBs &
PR DA EMEEEE REBE L2 2 A,
PBDEs @ MMEX] |, PCBs LV HIEWH D
@ Log Kow 23819 2 (227 5 {8
MERH BT (1K 4),

F-. INEMOERARO~Y T LA %L H
V7= PBDEs DWg#E 525k 21T - 7=, TARIY 725
HETl3H 5705, PBDE D#99, 153 %5 FpEA

E~a v A OREZZTOoT VR T
D AREMEDHERR X 7=, X o T, PBDEs X
PCBs LV HAHOKENTRH ST 0T
DAY PN R IE DMK < 72 D AT REME 2SR IR
7.

0.30
el
= o020t
E a *
g 0.10¢ ot
fml %
L
=]

-0.10

40 50 6.0 7.0 80 8.0

Fo7 7 —I - ROEFRHK(Log Kow)
O PCBsZ{4f&4 + PBDEsE[t{k

4. HRETE BRI ORI ARERICE
7% PBDEs M} PCBs 4 %1:1AK%: D Log
Kow K OVEA[RIJREHR D ME X |

5. E7pdEIam LA
(WFFEFRAE . WFZEo 8 M ONEHEIT 724 |12
(=)

CdERERm S0 (B 6 1)

(DMizukawa K, Tadata H, Takeuchi I, Ikemoto T,
Omori K,Tsuchiya K. Bioconcentration and
biomagnification of polybrominated diphenyl
ethers (PBDEs) through lower- trophic-level
coastal marine food web, Marine Pollution
Bulletin, 7 7% A , Vol. 58, 2009, pp.
1217-1224

@Matsuo H, Kawano M, Omori K, Nakajima K,
Takeuchi |. Stable isotope-guided analysis of
congener-specific PCB concentrations in a
Japanese coastal food web, Marine Pollution
Bulletin, 7 7% A , Vol. 58, 2009, pp.
1615-1623

B2t IMGRRLD)

(DMatsuo H, Shiki Y, Kawano M, Omori K,
Matsuda M, Morita M, Takeuchi 1.
Biomagnification profiles of dioxin-like PCBs
in the predator-prey relationship between sand
lance and sea bass in the Seto Inland Sea,
Japan, First International Conference on
Environmental Pollution, Restoration, and
Management, Ho Chi Minh City, Vietnam, 3rd
March, 2010

OFARIRWE, PEFA%, FAHR, ZREED,

AN —BE, JUMIPE R D P AR RE R IS TS



(7% PCBs O AWt OMENT, BRELAR
JVE PR 12 IRFFRRE RS BT,
20094 12 A 8 H

(@Matsuo H, Kawano M, Ikemoto T, Omori K,
Matsuda M, Morita M, Takeuchi I.
Congener-specific concentration of PCBs
through the food web in the Sargassum
community of the Seto Inland Sea, Japan, 5th
SETAC World Congress, Sydney, Australia,
5th August, 2008

@OANFRTF-, EHFE, MATEE IR IRBE,
TN —BB, HREGKR, BRFEMY 7 ==L
T —7 JL(PBDES)Din A RERICK 1T D
A IHERR RS &AM OfERR ., 5 17 [MIEREE
fbatimas. #F. 2008 426 A 11 H

(K] o)

(PEE PERE)
O iRy (G0 )

ORI (R0 )

(£ DAh]
A= LR— UK

6. AT
(OIFFEfREE
PrN—EB (TAKEUCHI ICHIRO)
TIRKT: « B - Bz
WrgeEF5 : 300212020

(2) g sy

TEF A% (KAWANO MASAHIDE)
TIRRT - B - HEEIR
W95 % 75 - 50116927

(Q)EHENFTEE

EHFE (TAKADA HIDESHIGE)
WRUE TR - REPe AR P k2
bE - #ix

W95 % 5 - 70187970




