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Nontarget screening for marine pollutants and elucidation of their
biomagnification mechanisms
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The present study performed target/nontarget screening of marine pollutants
in the environment and biota from Seto Inland Sea, Japan. The results of screening analyses revealed
the bioaccumulation of various organohalogen compounds such as persistent organic pollutants
POPs), marine natural products, and structurally unknown compounds. Notably, several organochlorine
compounds, identified as synthetic by-products or environmental/biological transformation products
of dichlorodiphenyltrichloroethane (DDT) and chlordane (CHL), were found to accumulate in not only
marine fish but also fish-eating birds. The results indicate chronic exposure of marine biota to
these compounds, and their biomagnification potential in the marine food web.

GCXGC-HRTOFMS



(PCBs) (OHCs)

2004
(POPs)
( ) 2009 POPs
POPs
POPs
POPs
POPs
(
)
1,2) _
(GCxGC-ToFMS) ( ) POPs
3,4)
( ) -
(GC-HRMS) GCXGC-HRTOFMS /
OHCs ( )
5
/
2
@
OHCs
@ (es-BANK)
OHCs
@
(n=10) 2018 2019
2019 (n=1)
15L (n=2, 3 )
2 3 1
(n=2, 20 ) 2
20 1
(n=3) 2018
es-BANK
@
% (n=1) JIS K0312
(n=2) (n=2) (
> n=10, : n=10) ( :n=3, :n=3)
/n- n-
(3) OHCs
10
OHCs

(*Ci-labeled PCBs, ®*Cj,-labeled PBDEs, ¥Ci.-



labeled 6-MeO-BDE-47)

(GPC)
(*3Ci,-labeled CB-170, **Cy,-labeled BDE-126/-

205) GCXGC-HRTOFMS (EI,
m/z 150-750, R > 5000, FWHM) BPX5 ( N
30 m, : 0.25 mm: 2 0.25 um)  FST ( :1.5m, : 0.1 mm) BPX50
( :1.5m, : 0.1 mm: : 0.1 um) GCxGC

GCXGC-HRTOFMS 1

1. GCXGC-HRToFMS

GCxGC Agilent 7890A GC coupled with a Zoex KT2006

Modulation Period: 4500 ms; releasing: 300 ms

Carrier gas Ultra-pure Helium

Injection Volume: 2 pL, Temperature: 280 °C, Mode: splitless

Oven program 120 °C, holding for 1 min, to 200 °C at 20 °C min%, to 320 °C at 4 °C min%, holding for 3 min
First column BPX5 (30 m, 0.25 mm i.d., 0.25 pm film thickness)

Second column BPX50 (1.5 m, 0.1 mmi.d., 0.1 um film thickness)

Flow control mode Constant flow

Mass spectrometer JMS-T100GCV

Interface 280 °C

lon source
Detector voltage
Measuring mode

lonization mode: El, Electronic energy: 70 eV, lonizing current: 500 pA, Temperature: 280 °C
2400V
Full scan: m/z 150-750, sampling rate: 25 Hz

Resolving power >5000 (FWHM)
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