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BACKGROUNDS #%E&EE

Fish and shellfish consumption is a significant
cause of exposure of PCDD/Fs and coplanar-
PCBs in Japanese populations. O 0O 0O O OO O
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Adequate understanding of the contamination
state and bioaccumulation pathways in aguatic
biota is of major concern.
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STUDY OBJECTIVESI] HZEHE

Contamination status and characterization
HEKR R UOEEHOREE

-Quantification for the residue levels of PCDD/Fs

and coplanar-PCBs
- Characterization and accumulation profiles

Bioaccumulation trend in aguatic

environment

KEBIRETODEMERERR
- Biota-Sediment Accumulation Factor (BSAF)
- Stable nitrogen isotope ratio (0 1°N)




SAMPLE COLLECTION

Sampling location ; Lake Shinji (R&i#) Tokyo Bay (&EFxZ)
Sampling date ; November 1994 [] November 1998
December 1995

Japan Sea




SAMPLE LIST

Species Common name n Analyzed Lipid content
| tissue (% of dry wt.)

Shinji Waterfowl F>2R/\PRA(Tufted duck) 5 Muscle 12.7
Lake Fish (4) AXF(Sea bass) 3 Whole 28.8
3/ A(Gizzard shad) 2 Whole 30.7
Hws\(Large-eyed herring) 1[2] Whole 15.2
</\tE(Goby) 1[2 ] Whole 10
Tokyo Fish (6) AX*(Seabass) 2 Whole PARY)
Bay 3/ 0(Gizzard shad) 2 Whole 22.7
A4 H LA (Stone flounder) 2 Whole 11.6
<aAh LA (Dab) 1 Whole 9.8
T7HhIA(Stingray) 2 Whole 13.3
773 (Eel) 1 Whole 40.1
Polychaeta %%E%8 | 1 Whole 5.2

Plankton F3I>9kY 1 Whole 7.9




CHEMICAL ANALYSIS

Freeze dry 5 5
Fat extraction v 3 5 3
B Cl'm * Cincifm * Qn

Sulfuric acid treatment PCDDs ; 36 peak PCDFs ; 51 peak

Silica gel column

Alumina column 4

Active carbon column cih? © 6 53
i Non-ortho PCBs : 4 isomer
Other PCBs & ' Mono-ortho PCBs:8 isomer

B [ RGC-HRMS




STABLE ISOTOPE ANALYSIS

Nitrogen stable isotope ratio
wRTERMAL (0 15N, %)

0 N =[ (R(sample) / R(standard) —1] x 1000

R : 15N/14N

Standard ; Atomospheric N (K&HZEZRHR).

Sample

i Freeze dry HEEEZIE

Removal of fat RRAgLIE
(with 50% ethanol in benzene)

. 3

Elemental Analyzer TE 2% Prey Predator
(combusted at 650°C) (BRER) (FHRAE)
'] f

Isotope-ratio Mass Spectrometer
(Delta plus, Finnigan MAT )

The N/“N ratio increases by 3 to 5 %e.

(BFRZERLLIALEDIEM)



Composition of Total TEQ in aguatic organisms
(BFEYEICHEITHMRTEQD ML)
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TEQ = ([PCDD/Fi x TEFi]n) + ([Non-ortho PCBi X TEFi]n)
TEF(E S M FHE)IEWHO-TEF(Humans)Z AL =,



Congener-profiles of PCDD/F in agquatic organisms
(ZEWMIEIZHTSHPCDD/IFsEEFDFARK)

B 2378-substituted PCDD/Fs

OCDD
V4

Plankton
(FS529b8)

Polychaete

€x2 ) J

Mactridae
(I\hHA)

Sea bass ZEGE ISRl 234/71§-PeCDF
(RZ%) 7378-TeCDD |
| | A ull lJ B | -

| - e’ S ___’

PCDDs PCDFs



Residue levels of PCDD/Fs and Non-ortho
PCBs in Fish (B¥ahFAA XTI FEDEELANIL)

B Tokyo Bay (FREE)
B Lake Shinji (5R3E:#)

i Total PCDD/DFs - Total Non-ortho PCBs
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SB : Sea bass (RXF), GS : Gizzard shad (a/<A), SG : Stingray (FAIA),
SF : Stone flounder (/<AL 4), DB : Dab(¥aALA), EL : Eel (77F3),
LH : Large-eyed-herring (4-v/%), GB : Goby (%/\€)
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Comparison of PCDD/Fs BSAF
(EY-EE =EFEHOLLE ; PCDD/Fs)

BSAF = Biota (pg/g lipid) / Sediment (pg/g carbon)
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BSAF

Comparison of Cop

lanar-PCBs BSAF
(Y- EEEHEFRBOLE: ; 275757 —PCBs)

5 B Lake Shinji (5RE;#)
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Log BSAF of 2378-substituted and

Non 2378-substituted PCDD/Fs
(2378 E LA R U JE2378iE#{APCDD/FsMLog BSAFLLER)

Sea bass (RX) Molecular cross-section
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Stable nitrogen isotope ratios
In aquatic food chain
UKEBYEHICH ITH2ERLTERGLIKL)
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Relationship between PCDD/Fs and

Non-ortho PCBs and ¢ °N in aquatic food chain
UkEBREMWEEIZH T5#PCDD/Fs R UCoplanar-PCBsé& 6 15N M%)

® Tokyo Bay (HRZ)
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Biomagnification slopes of some congeners
(2378-TeCDD/F, OCDD/F, #126 R U'# 118D £ WiEEAO—)
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Relationship between biomagnification slopes
and Log Kow (E#EmR0—FELog Kow D)
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CONCLUSIONS

The contamination status of PCDD/Fs and coplanar PCBs in aquatic
organisms from Tokyo bay found to be higher than those from Lake
Shinji.

The contributions of coplanar-PCBs-TEQ to the total TEQ were increased
with increasing trophic levels in aquatic food chain.
FAFFOURBICKSFERRIEREMNLYRREDIFES>NEM 0T,
BTEQREIZXT 5aF5F—PCB-TEQOF S IEREEEREICLIZEEML
TlV=,

The BSAFs of PCDD/Fs and coplanar-PCBs in the fish samples collected
from Lake Shinji and Tokyo Bay recorded in the same order and showed
similar trends in both area.

PCDD/F BSAFs were estimated to be lower and tended to decrease as
the number of chlorines increased on homologus of PCDD /Fs.
RRELRENTHRESNFA(A T EDBSAFEIXRILRIILTHY., FEIL
T“hﬁnéibf:o

PCDD/FsMBSAFIFIERERBDIEMICL>THAL TV =,



In the aquatic food chain, the total concentrations of coplanar-PCBs
iIncreased with increasing trophic levels estimated with stable nitrogen
Isotope ratios.

On the whole, the relationship between the PCDD/F concentrations and
trophic level was not clear. Almost all PCDD/F congeners were negatively
correlated with trophic levels.

Altogether, the results suggested that the biomagnification of PCDD/Fs is
not efficient when compared with coplanar-PCBs in the aquatic food
chain.
KEEWEHELOFREEEOEMIZHENITSFT—PCBsDREISEMERZ R
L7z, RE.PCDD/FsDIFZE L ONDEBEMNENEREARLZIROVTREBSDE
AR RERRESEFHEBEZRL TV,

PCDD/Fs DA RMEINEIEIIT 5 —PCBsELLRELERHIBTEN S,
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