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Polychlorinated Biphenyls and Dioxins in Mussel,

Mpytilus galloprovincialis, from the Muroran Bay

Tadao HASHIMOTO', Shingo WATANABE"', Minoru YUGUCHI ? and Tatsuo IWASA™'?

(FRE=ZArR Rk 234 5 H25 B FaCxHEE Fak244 1 H 19 H)

Abstract

Polychlorinated biphenyls, PCBs, were produced from 1929 and used for many industrial applications.
But, the production and the usage were banned in 1972 because of its biological toxicity. In 2004,
Japanese government decided to eliminate the total preserved PCBs by chemical processing. One of
the facilities was built and began working in Muroran in 2008. In 2005, we began to monitor the level
of PCBs and dioxins in the mussel captured at the shore reef in Muroran and neighboring sea, which
was selected as one of the monitor living organisms of dioxins in 2003 by Japanese Ministry of the
Environment. Our bio-monitoring revealed that the mussel did not contain dioxins and PCBs in the
high level and that a large amount of PCBs was precipitated in the bottom mud of the Muroran bay.
Based on the results we discussed main sources of the PCBs and dioxins and evaluated the toxicity.

Keywords : polychlorinated biphenyl and dioxins, chemical processing of polychlorinated biphenyl,
PCBS and dioxins in mussel
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IV BGH DFEENC /e 0 | R H ARBUFIZ 1 0 0%
DHE TR LT AARREEZ2EZE (BR) 7% PCBs
SR A 22[E 5 AFTCITH Z & &R, B5EFHD
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PCBs D IE SN CTHLE A ATV U HH
W L BIEGRITIER LT,
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#F1 LTV FATAITEENDHHRPCBs KNF A AT E 203 4E (2005 4£—2010 4F)

BRI R pg PCBs pg KA AF LR pe TEQ.
/g W& /g TR & /g MR &

2005.09 27,000 2,600 1.5

I 2008.12 54,000 2,900 1.1
=W SR 2009.07 30,000 1,210 0.47
2010.01 21,000 1,600 0.92

2005.01 18,000 1,000 0.66

R 2008.12 14,000 1,210 0.55
=W 2009.07 33,000 2,710 0.75
2010.01 12,000 1,100 0.59

2005.01 14,000 1,100 0.50

HNELAEN 2005.10% 9,000 990 0.61
2010.01 68,000 3,300 2.1

= T T IR ST 2005.09 6,000 1,000 0.68
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EEOTHALTR T HHE L TEEMET S, 2o T—FEEOMRN2378-T h T /mamr Xy
14-UA % (2,3,78-TCDD) OFMEE 1 & LT, %mA%®mﬂzﬂﬂ@&m#ﬁémTwé # 1 ® TEQ

(MY E) XL TR ATA 1 7T LRERTOXA AF L HDOENENLDE

FHE L. FO@EEE

ﬁ%ﬁ%MEbtﬁﬁkéo%@%ﬁ%ﬁﬁ“ﬂO@E%k?%gﬁéﬁ%E(Ew)TSEi&@ﬁﬂﬁ

AEEINTEY,
DF—Z132 00 6EFITHET SN EFE-T

B REHTI R R OS2 T 7 2 U
—FREESHTE v X —IZ2ED |, TR LT,
PCBs D3I 3IE A BRI/ RBR R 4 6 518k

[T BB D050 (BEFn4 7 4) (2L
Too XA T F T VO OHTITRE T AKE R RIK
BHEHBNED D [FA 4% VI R D K
EMREE E~=27 /v CER1 04F) ([ZHEILL
oo BTV XATAIZEEND PCBs BL T A A
X O R & EHTEN OWK R OVEE o
PCBs B L ONF A F XL VHEDOBE A #HinT 57
WITHEIT R — L= I2 i STV 5 O
PCBs BL K A AFL VHICET27—4% O %
ER L7,

3 MR

ZIDFERI1ID2005FEOT—HXIL1 9 9 SHEEDFEMEMBEZMHE V., 20 0 84FELIK
FE LT,

3.1 AHADOHFITHRHENS PCBsFqE XA A
XU UVEORE

LT W XA TA ORBEGITILERE T2 BT L,
HAMER OENEZRATS, TOIFNZ2005
R RBBEOANY A< T, PCB AL 5
HEWIFSFIRE TR LT, A7 XA TAIZEE
5 PCBs O, XA ¥ HEEZENLLD
Y EA R LICEH L,

K1 EBERERD & FFEED PCBs &0 A 4%
DUBRIIELSXITH DN, 200 SEICEHT
PCBs LR AAFE - 72812, FBEHBEDO A A ([T
TA[REZR PCBs 0% A A% 3 HAOER BN L 7=
LITE AR, 2 0 0 8FITEFEDOLEMMX T
PREL U724 A D> PCBs #2132 0 0 5427
FICHRBLZbD LT, 2FDOfEEZRLT
WA 723, PCB ALEREG D & A BT HIX Tt R 28> T



A B, D BE, BAOE, Sk ER

W5, ZHEIZA FFTUEHIIOWTHFELTH
%o [A CPT COBFE D% W5 & 5l D #ibH
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»HbD, 37 T7F—PCBs DEEIZDOWNT, FDRE
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PCBs [FIFEKIZZDTXTIZTIUPACHF A
— & TWAHDT, £21XZFD0FEWET
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F2%EWH &, PCBs ILBED MG E HHTD 2 0 0 5
fEL . HEEBIMRRIZ/R D 2 0 0 SAELIBRICKE 72
ZAbixn, %k 5 Xk oic, EMl#EoA A H
IZIX PCDDs (AR VL X A AF0) 1 TIFEAE
BH SN2V, ATV XATA PRI ATea S5
J—PCBs 1ZFICH114LH#118{kEWMTH
5, MAETIRES8HIZ DD, 1L, 2%k
L THhDE, BHEYEICTSTOIWEITIZEA
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AFHFT RN T T UINEDFEII DN,

#2 23777 —PCBs OIFLIL (EH pg/g EHEE L FIEY & pg-TEQ/g 1R HE &)

{bEmE S 2005 (%) 2008 2009 2010 BRI
#77 2.5 (0.3) 1.1 1.5 12 0.0001
#81 50  (5.2) 20 32 27 0.0003
J AL ME #126 54 (0.6) 32 52 4 0.1
#169 0.47 (0.1) 0.22 0.18 025 | 0.03
“E 58 (6.0 25 39 32
#105 13 (1.3) 14 30 14 0.00003
#114 550 (56) 760 1800 650 0.00003
#118 210 (22) 240 560 240 0.00003
#123 13 (1.3) 14 32 12 0.00003
® ) FL MK #156 40 (4.1) 45 92 45 0.00003
#157 61  (6.3) 69 140 63 0.00003
#167 14 (1.4) 19 38 19 0.00003
#189 6.3 (0.6) 3.9 5.4 3.6 | 0.00003
A 910 (94) 1200 2700 1048
2177 —PCBs HF 970 (100) 1225 2739 1080
FEME KBE 0.66 0.55 0.73 0.59

M : # 7 713 3,3°4,4-TeCB, #81 1% 3,4,4°,5-TeCB, # 1 2 61%3,3°4,4’5—PeCB, # 1 6 9%
3,344 55 -HxCB T, 26N/ AN MK, #105 23,344 -PeCB, # 1 1 41%2,3,44°,5-PeCB, # 1
1 81%2,3°,44°,5-PeCB, # 1 2 31%2°,3,44°,5-PeCB, # 15 61%23,3,44,5-HxCB, # 15 7%
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Lo TS, 1 0%FOMEEE > THEEIZE
LEN2MHIED D, FHELHXIZ X - TR PCBs
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XL T XA T A FOIREE EOE N Z K LT
WDDDE IR,

TR &N a7 T 7 —PCBs DEA RN
%ﬁ%fiiﬁﬁéhéP@h%i@ﬁ4ﬁ%yy
HERH X7 a— VB HRT 2 EMET D Z &
if%ﬁwo_m_&_owTMﬁx7m~w
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b3 7T —motkE 3 - BIEDOFS —11Z
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3. 4 LIIXRAHTAFOEAFTHT L EIN
YITTUDEERE
FENREHBIX CHRIR L 72 5 7 4 A 01 TR &

#3 LTV XATA O PCBs (pg/g 1BHEE)

NTEATFL DR T T DORELE
Fa4—1LE£4—-2.2FnNTRT, ¥4 4FY
AATHONWTIEFE4 — 1ITRLF, BEE b4 A
FHXURFEA LRI TV, 7HEFEE
@%:mmmm & 8HfiFE A (OCDD) 237
NI ENTWDEN, ZOEEND NI,
EROFEYRICEELY 5 2 DT> TV
AN
FA4—1IRLIEEBY, XA FT 0 1,3,6,
8-TeCDD & 1, 3,7, 9-TeCDD | L tL#RHIZ% < 1FET 5,
ZOMWEOFEREUI S v a NIRRT LB E
2 THY ., WHO BIEET AL A 4% HAICIEE
ENR, ZOWMYEE XA A FERE DR
WCERRTHEBIE, OB O TREIEE LTHE
bhlrzoo=ro 7 8EORIR S TAER S
AN E LTRALTETZHDT, ﬁ%ﬁ%y
VHIGRE ORI KT 2 0 EBET HER
iﬁmﬁéﬁWyaﬁémo%wlﬁﬁﬁanDk
1,3,7,9-TeCDD 73 2 0 0 5 4EE C BF I mEE R
LTW5, WENFRRFIZEWMEZ R L TWDD
T, MEI AL IEIEB LNV, ZOHEIZZ DOF
72T, £l OEIZRE S TWA, {0
HT/urn=ho7= BENZOEICKEICE
BB IZMAVIAATEAREMERE 2 IS,
Fd4 -2 LT XA TAHFITEEND VRV
ST DERER LT, AATXFVUNHED
HBAENT, YL EICEG LR T=DIZt
LT, PRV T7 TP OEM Y EITREEY
BEIIX L TC—EDOFEEZ R LTS, ZiTEtk
%73 0.3 7 2.3,4,7,8-PeCDF X 0.01 ® 2.3,7,8-TeCDF
B NTHRA T A PBERIRANCIY AT Z 2L D
(RT7—1LITRLEWARTOEZE SRS T7 T
DREZM), 20054, 20084, 2009
£, 201 0FOKFEEOREELYEICEDD Y
RV TITHFOFGIE, 11 0%, 30%, 1
5%, 25%LHEIND,

\Zk9 % 277 —PCBs O3

2005 2008 2009 2010
TR X # PCBs 18,000 14,000 33,000 12,000
Co-PCBs 968 1,225 2,739 1,032

Co-PCBs 3 (%) 5.4 8.7 8.3 8.6

S5 i1 i [X # PCBs 27,000 54,000 30,000 21,000
Co-PCBs 2,600 2,900 1,200 1,600

Co-PCBs 3 (%) 9.6 53 4.0 7.6
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F 4l LTV XATA 1 T T LHDOX A AF 2 (PCDD) ORFEE (pe/g 1B H i)

%A F%3 > (PCDD) 2005 2008 2009 2010
1,3, 6, 8-TeCDD (0) 15 1.4 13 0.94
1,3,7,9-TeCDD (0) 3.8 0.39 0.32 0.19
2,3,7,8TeCDD (1) - - ; -
1,2,3,7,8-PeCCD (1) - - - -
1,2,3,4,7,8-HxCDD (0.1) - - - -
1,2,3, 6,7, 8-HxCDD (0.1) - - - -
1,2,3,7,8,9-HxCCD (0.1) - - - -
1,2,3,4,6,7,8-HpCDD (0.01) 0.26 0.1% - 0.08*
OCDD (0.0003) 1.30 0.3* - 0.2%
AU i 0.0030 0.0 0.0 0.0

JHIE : 4 PCDD OEAZIZ S v I NI AL CREdHE L 7250713 % @ PCDD O MEREL, sk FIO DWW 7= 5 fif i
BHTRUETIED 228, EE FRERZ R,

Fa42 LITYXAHNA N T TAFDOIR 75 (PCDFs) ORAEZEAL (pg/g i E )

Y~ 7 (PCDFs) 2005 2008 2009 2010
1,2, 7, 8-TeCDF (0) 0.17 0.40 0.26 0.49
2,3, 7, 8-TeCDF (0.01) 0.31 1.0 0.73 0.94
1,2,3, 7, 8-PeCDF (0.03) - 0.11 0.04 0.11
2,3 4,7, 8-PeCDF (0.3) 0.13 0.26 0.17 0.16
1,2.3,4,7, 8-HxCDF (0.1) - - - -
1,2.3, 6,7, 8-HxCDF (0.1) - - - -
1,2,3, 7,8, 9-HxCDF (0.1) - - - -
23,4, 6,7, 8-HxCDF (0.1) - - - -
1,2,3.3,6,7,8HpCDF (0.01) - 0.11 ] -
1,2,3,4,7,8,9-HpCDF (0.01) - - - -
OCDF (0.003) - - - -

Y EA 0.07 0.18 0.12 0.15

JHYE « HoR_Y 7T DB v 3 TR LTI F N ENOWE O BMERE
2L FRIERTE T L O FRE B OB

IZHRETHHDO L LTRRENID,

1,2,7, 8-TeCDF [Z7>>T
HHREIIE e TH DL, TR

HIE XA X PCDFs [RRIE R ORKEZE XD ETREIZR DN TH D,

3. 5 ZE@EEOWAKELEZHIZEEND =TT F

—PCBs
#F5—1LE£5—-21220064FEL 201 04
DK EIEEIZEEND 27T —PCBs D&%
RLT, LT OEBHEOMEKCIEE DT —# 13t
WETHR— L=V DT — 2 TR S =t 0¥
oM L7 Gikamd . EHPEICEBIT HETO
TV TIE8 DK, KEDT — X A
Bl STV 523, PCB ALEEfE % T < DOk & 5
IV, BEHEOTIREO ST4 Lad Sive 1
RTOT—ZZ5ENEEH Lz,

WK DT — X TIXE DT HITWAE TRt
—H LT\, 2775 —PCBs D1 0 %954/ >
# vk PCBs T9 0 %/™E /4 /L PCBs Th 5,
ik &I D 227 —PCBs D B OV T,
WAKIZ1LY v MVHRIZEENS 2775 —PCBs
ThHY, KEIX1 77 L2FDETHDND, Huxt
fED LT XV Z DR DI E W B D, *E%
%m 13K H1 9> PCBs & JEE 1 D PCBs D %4y

ZIEFLCTH D,

%:$&tﬁzﬁi%@ﬁm¢@Pah%@@

IANVTESTZ LT XA A OG5 R LT,



ERBED LT Y XA TAPICEENDIR VB E T 2 =— VR OF A A F T HH

F5-1 =EWEAK 1LY v RO =275 —PCBs & PCBs D& (pg/L)
bAEmE S 2006 (%) 2010 (%) KC-500
#17 0.42 (6) 032 (6) (1.1)
#81 0.11 (2) <0.02 (0.4) (1.5)
J A ME #126 <0.03 (0.4) <0.05 (1) 0.4)
#169 <0.05 (0.7) <0.03 (0.6) (0.0)
aF 0.53 (8) 037 (8)
#105 14 (21 1.0 (19) (18)
#114 0.11 (2) 0.08 (1.5) (1.3)
#118 3.8 (56) 29 (54) (54)
#123 0.07 (1) 0.05 (0.9) (2.2)
® AN MK #156 0.53 (8) 042 (8) (7.4)
#157 0.19 (3) 011 (2) (1.4)
#167 021 (3) 024 (5) (13)
#189 0.08* (1) 0.10 (2) (0.3)
Gl 6.3 (92) 5.0 (92)
Y &l 0.068 0.0056
% PCBs 120 140

BIE:20064FL 201 0FORMMDOKEDA v aNOETIIHR =TT T —PCBs ZREUZ Lo KT D% %
RUTE, B ORBTIIER 2 OMIEEASBO Z L, <HUIHRMH FRAMZ7RT, *HNIRHEALL ETH D
NERTFRRMAZRT, ZHUEES — 110 56E 7—2 £ TIEdbEE TR — L= A SN &E o

BN OFHE LTz, 5 — 1 OREO I 7 NI F 7 a—)LKC-5 0 0 DD a7 77 —PCBs R & L
723755 —PCBs MO DB R TH D, FERKRER LI, TORSHIZZE RO R L,

#5-2 EMWEIEKE 1 77 500775 —PCBs L PCBs i (pg/ 7 7 LEH)

{b&mE s 2006 (%) 2010 (%)
#17 89 (3 59 )
#81 7.1 (0.3) 33 (0.1)
J AL MK #126 9.7 (0.4) 7.8 (0.3)
#169 6.7 (0.3) 9.1 (0.4)
Gl 110 4) 80 (3)
#105 520 (19) 540 (22)
#114 38 (1) 36 )
#118 1500  (55) 1400  (57)
#123 25 ) 23 (1)
) FL MK #156 270 (10) 240 (10)
#157 57 () 47 )
#167 110 4) 95 )
#189 39 ) 35 (1)
aEt 2600  (96) 2400  (97)
Y R &t 1.4 1.1
# PCBs 42000 41000
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F6-1 EEHIEAK1Y v MVFICEENDZA A FT U8B (pg/l)

2006 2010
1,3, 6, 8-TeCDD (0) 0.13 0.09*
1,3, 7, 9-TeCDD (0) 0.05 <0.03
2,3,7,8-TeCDD (1) <0.03 <0.03
1,2,3,7,8-PeCCD (1) - <0.05
1,2,3, 4,7, 8-HxCDD (0.1) - <0.05
1,2,3,6,7, 8-HxCDD (0.1) 0.09 <0.05
1,2,3,7,8,9-HXCCD (0.1) 0.06 <0.03
1,2,3,4,6,7,8-HpCDD (0.01) <0.02 0.05*
OCDD (0.0003) 0.25 0.10
AFFPCDD 0.76 0.47
mEYEAE 0.050 0.032
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£ 62 EWBIEE 1 77 2HPIZEENDFAAF U (pg/V T LIEE)

2006 2010

1,3, 6, 8-TeCDD (0) 32 18
1,3, 7, 9-TeCDD (0) 13 7.8
2,3,7,8-TeCDD (1) 0.2* <03
1,2,3,7,8-PeCCD (1) 0.9 0.8%
1,2,3,4,7,8-HxCDD (0.1) 1.0 0.6*
1,2,3,6,7,8-HxCCD (0.1) 23 1.9%
1,2,3,7,8,9-HxCCD (0.1) 23 1.3
1,2,3,4,6,7,8-HpCDD (0.01) 17 9.8
OCDD (0.0003) 110 54
BIEYEGE 1.9 1.4
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RT-1WHK1LY Yy MVZEEND OV 7T 8 (pg/L)

2006 2010

1, 2, 7, 8-TeCDF (0) 0. 02 < 0.01
2, 3, 7, 8-TeCDF (0.01) < 0.03 < 0.01
1, 2, 3, 7, 8PeCDF (0.03) (0.02) < 0.02
2, 3, 4, 7, 8-PeCDF (0.3) < 0.02 < 0.02
1, 2, 3, 4, 7, 8HxCDF (0.1) 0. 02 < 0.04
1, 2, 3, 6, 7, 8HxCDF (0.1) 0.05 < 0.05
1, 2, 3, 7, 8, 9-HxCDF (0.1) < 0.01 < 0.03
2, 3, 4, 6, 7, 8-HxCDF (0.1) < 0.01 < 0.05
1, 2, 3, 4, 6, 7, 8HpCDF (0.01) | < 0.02 < 0.05
1, 2, 3, 4, 7, 8, 9-HpCDF (0.01) | < 0.02 < 0.1

OCDF (0. 003) < 0.02 0.12
HHEYEST 0.015 0.012
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BIZH v 2 TR LT BTHIA B MEAREL, <CE*HNZ W TIER 5-1 Ot = 2R

K12 BWBOKE L7 7 MIGENL TNV T T8 (pg/ VT LIKHE)

2006 2010

1, 2, 7, 8-TeCDF (0) 2.9 2.1
2, 3, 7, 8-TeCDF (0.01) 3.4 2.2
1, 2, 3, 7, 8-PeCDF (0.03) 3.4 2.2
2, 3, 4, 7, 8-PeCDF (0.3) 3.1 2.0
1, 2, 3, 4, 7, 8-HxCDF (0.1) 4.1 3.2
1, 2, 3, 6, 7, 8-HxCDF (0.1) 3.2 2.2
1, 2, 3, 7, 8, 9-HxCDF (0.1) 0.81 < 0.3
2, 3, 4, 6, 7, 8-HxCDF (0.1) 3.6 2.5
1, 2, 3, 4, 6, 7, 8HpCDF (0.01) | 14 8.7
1, 2, 3, 4, 7, 8, 9-HpCDF (0.01) | 2.6 2k
OCDF (0. 003) 13 14

Y EAE 3.4 1.8
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