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Fig. 1. Catching Points of Fish and Shellfish in Tokyo Bay
A, estuary of Sumida River; B, north of Haneda Airport; C,

estuary of Tama River; D, north of Jyounanjima; E, Sanmai-su
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Table 1. GC/MS Condition for the Analysis of PCDDs, PCDFs and Co-PCBs
GC Apparatus HP-6890 (to 2010) HP-7890A (from 2011)
Agilent Technologies, Ltd. Agilent Technologies, Ltd.
Column for analysis BPX-DXN, 60 m x 0.25 mm i.d.
PCDDs and  Column temperature 130°C (1 min hold) — 15°C /min — 210°C — 3°C /min— 310°C—5°C /min—
PCDFs 320°C (9 min hold)
Injection 1 uL, Splitless, 300°C
Column for analysis HT-8, 30 m x 0.25 mm i.d., 0.25 pum film thickness
Co-PCBs Column temperature 100°C (1 min hold) — 20°C /min — 200°C (1 min hold)— 5°C /min—
270°C (29 min hold)
Injection 1 uL, Splitless, 280°C
MS Apparatus Micromass Auto Spec Ultima (to 2010) JMS-800D (from 2011)
JASCO International Co., Ltd. JEOL, Ltd.
Ionization EI positive mode EI positive mode
Ion source temperature 270°C 260°C
Trap current 500 pA 500 pA
Ion voltage 35eV 38eV
Mass resolution 10,000 10,000
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Table 2. Isomers of PCDDs, PCDFs and Co-PCBs
Analysis compounds (native)
Compounds (PCDDs) TEF Compounds (PCDFs) TEF Compounds (Co-PCBs) TEF
1,3,6,8-TeCDD 1,3,6,8-TeCDF 3,3°,4,4’-TeCB 0.0001
1,3,7,9-TeCDD 2,3,7,8-TeCDF 0.1 3,4,4’,5-TeCB 0.0003
2,3,7,8-TeCDD 1 Others-TeCDF 3,3°,4,4’,5-PeCB 0.1
Othes-TeCDD 1,2,3,7,8-PeCDF 0.03 3,3°,4,4°,5,5’-HxCB 0.03
1,2,3,4,7-PeCDD 2,3,4,7,8-PeCDF 0.3 2,3,3°,4,4’-PeCB 0.00003
1,2,3,7,8-PeCDD 1 Others-PeCDF 2,3,4,4,5-PeCB 0.00003
Others-PeCDD 1,2,3,4,7,8-HxCDF 0.1 2,3°,4,4’,5-PeCB 0.00003
1,2,3,4,7,8-HxCDD 0.1 1,2,3,6,7,8-HxCDF 0.1 2°,3,4,4’,5-PeCB 0.00003
1,2,3,6,7,8-HxCDD 0.1 1,2,3,7,8,9-HxCDF 0.1 2,3,3°,4,4’,5-HxCB 0.00003
1,2,3,7,8,9-HxCDD 0.1 2,3,4,6,7,8-HxCDF 0.1 2,3,3°,4,4’,5°-HxCB 0.00003
Others-HxCDD Others-HxCDF 2,3°,4,4’,5,5°-HxCB 0.00003
1,2,3,4,6,7,8-HpCDD 0.01 1,2,3,4,6,7,8-HpCDF 0.01 2,3,3°,4,4,5,5’-HpCB 0.00003
Others-HpCDD 1,2,3,4,7,8,9-HpCDF 0.01
OCDD 0.0003 | Others-HpCDF

OCDF 0.0003

Clean up spike

1,3,6,8-TeCDD-3C2
2,3,7,8-TeCDD-3C12
1,2,3,7,8-PeCDD-3C12
1,2,3,4,7,8-HxCDD-'3C2
1,2,3,6,7,8-HxCDD-'3C2
1,2,3,7,8,9-HxCDD-'3C2

1,2,3,4,6,7,8-HpCDD-'3C2

OCDD-"3Ci2

1,3,6,8-TeCDF-13C12
1,2,7,8-TeCDF-13C12
2,3,7,8-TeCDF-3C12
1,2,3,4,6-PeCDF-13Ci2
1,2,3,7,8-PeCDF-13Ci2
2,3,4,7,8-PeCDF-1C12
1,2,3,4.6,9-HxCDF-1*C1»
1,2,3,4,7,8-HxCDF-1*C1»
1,2,3,6,7,8-HxCDF-13C1»
1,2,3,7,8,9-HxCDF-1*C1»
2,3,4,6,7,8-HxCDF-13C1»
1,2,3,4,6,8,9-HpCDF-3Ci»
1,2,3,4,6,7,8-HpCDF-3C1»
1,2,3,4,7,8,9-HpCDF-3C1»
OCDF-13Ci2

3,3°,4,4’-TeCB-"*C12
3,4,4’,5-TeCB-3Ci2
2,3,3°,4,4-PeCB-3C12
2,3,4,4°,5-PeCB-13C12
2,3°,4,4°,5-PeCB-3C12
2°,3,4,4°,5-PeCB-13C12
3,3°,4,4°,5-PeCB-13C12
2,3,3°,4,4°,5-HxCB-1*C12
2,3,3°,4,4°,5°-HxCB-13Cy2
2,3°,4,4°,5,5°-HxCB-13C12
3,3°,4,4°,5,5°-HxCB-3C12
2,2°,3,3°,4,4°,5-HpCB-13C12
2,2°,3,4,4°,5,5-HpCB-13C12
2,3,3°,4,4°,5,5-HpCB-13C12

Syringe spike

1,2,3,4-TeCDD-3C12

1,2,3,4-TeCDF-13Ci2

2,3°,4°,5-TeCB-13C12
2,3,3°,5,5°-PeCB-13C12
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Fig. 2. TEQ Concentrations of PCDDs plus PCDFs and Co-
PCBs in Fish and Shellfish caught in Tokyo Bay from 1999 to
2015

[J, PCDDs plus PCDFs; H, Co-PCB
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Fig. 3. Congener Specific Contributions of PCDDs, PCDFs
and Co-PCBs in 2015

. rcoD; M, PCDF; [ | 3,3°,4,4"-TeCB; 4, 3,4,4°,5-TeCB;
K, 3,3°,4,4°,5-PeCB; b4, 3,3°,4,4°,5,5°-HxCB; [11], 2,3,3',4,4'-
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2°3,4.4° 5-PeCB; [, 2,3,3°,4,4°,5-HxCB; &, 2,3,3°,4,4°,5-
HxCB; [, 2,3°,4,4°,5,5°-HxCB; B3, 2,3,3°,4,4°,5,5-HpCB
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Table 3. The concentrations of dioxins at sampling locations

Location Striped Mullet Sea Bass Conger Flounder Asari Clam
estuary of Sumida

. 2.66 2.44 4.05 1.47 -
River (A)
north of Jounanjima

3.12 1.81 3.31 1.24 -

D)
north of Haneda

. 2.58 1.73 4.15 1.40 -
Airport (B)
estuary of Tama

. 2.98 2.53 5.19 1.47 0.20
River (C)
Sanmai-su (E) - - - - 0.11

(pg-TEQ/g wet)
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Residue Levels of Dioxins in Fish and Shellfish Caught in Tokyo Bay
Tomoko OKUBO?, Tokuko TSUNODA?, Hiroyuki KONISHI?, and Takako MORIY ASU*

The residue levels of dioxins in fish and shellfish caught in Tokyo Bay were continually monitored by the Tokyo
Metropolitan Government to investigate the accumulation of dioxins in the environment. In this report, we
summarize the survey results from fiscal years 1999—2015. During this time period, the residue levels of dioxins in
sea bass and conger tended to decrease, but levels of dioxins in striped mullet, flounder, and Asari clam did not
decrease. The concentrations of dioxins in the fish were mostly accounted for by the concentration of coplanar
polychlorinated biphenyls (Co-PCB); even with residue levels of dioxins converted to toxicity equivalency quantity
(TEQ) concentrations, Co-PCB accounted for more than 70% of the TEQ concentration. On one hand, Asari clams
had polychlorinated dibenzo-p-dioxin (PCDD) and polychlorinated dibenzofuran (PCDF) abundance ratios higher
than those found in fish, and there were also 2 years wherein the TEQ concentrations of PCDD and PCDF were
higher than the TEQ concentration of Co-PCB. In contrast, in fish, there were no differences in dioxin concentrations
at the different sampling points. However, higher concentrations of dioxins were found in Asari clams in the estuary
of the Tama River than in those sampled in the Sanmai-su area. Dioxins are persistent chemicals and remain in the
environment for a long time. It is necessary to continue to investigate and monitor the concentrations of dioxins in

fish and shellfish caught in Tokyo Bay.

Keywords: Dioxins, Tokyo Bay, Striped Mullet, Sea Bass, Conger, Flounder, Asari Clam

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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