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Analysis of polybrominated diphenyl ethers ( PBDEs) and
polybromodiphenyls( PBBs) in halobios in marine organisms
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Abstract: A rapid method based on ultrasonic extraction was developed for the determination of five polybrominated diphenyl ethers

( PBDEs) and five polybromodiphenyls ( PBBs) in fish and mussel. Hexane/acetone ( 1/1) was used as the extraction solvent and

hexane was elution solvent after the extraction was cleaned by the cartridge filled with silica gel and acidic silica gel

the analysis of

samples was accomplished using gas chromatography with negative chemical ionization mass spectrometric detection ( GC-NCI/MS) in

the selected ion monitoring mode ( SIM) and with PCB-03 as internal standard ( IS) . The average recoveries of the spiked standard

samples ranged from 82.7% to 101.0% with a relative standard deviation that was less than 5.6% and the detection limit of the
method was lower than 0.20 x 10® for all PBDEs and PBBs the range of linearity was from 0.1 x 10® to 500 x 10~ for PBDEs and
0.35 x10? to 350 x 10” for PBBs with determination coefficients >0.9999. PBDE-47 was the main in all studied samples.
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NCI/LRMS) " GC-ECD 1997
Kari Hartonen " 2005 A. Martinez " ECD
/
PBDEs  PBBs
1
1.1
GC/MS-QP2010 - AOC=20i
( ) ; KQ 3200 E (
) ; AB104-N (
) o
( Tedia )
(AR) ( )
(100 ~200 ) ( ) o

: PBDE47 PBDE-99 PBDE-400 PBDE53
PBDE-54; PBB49 PBB-52 PBB-80 PBB-153 PBB-55;

PCB-03 (1IS) ( Accu Standarlnc. ) o
1.2
1.2.1
( )
1.2.1.1 ( Crassostrea plicatula) ( Mere—
trix meretrix) . ( Ruditapes philippinarum) . ( Sinono-

vacula constricta) ; ( Cololabis saira Brevoort) .

( Pseudosciaena polyactis) . ( Gadus macrocephalus

tilesius) ; ( Trichiurus lepturus) . ( Loligo
chinensis) ; o
1.2.1.2 10.0 ¢ 50.0 mL
15.0.15.0 10.0 mL / (1:1 v/
v) 10. 0 min
Na, SO, N, 2.0
mL o
1.2.1.3 20.0 cm( ) x0.8 cm( )
+2.0 c¢cm
Na,S0,+ 1.0 g 2.0 2.0 em
Na, SO, o 10.0
mL
15.0.10.0  10.0 mL
N,
1.00 mL 5.00 x 10°PCB403 IS
N, 0.50 ml. .
1.2.2  GC-NCI/MS
DB-5 MS (30 m x0.25 mm i. d.
0.25 um);  He(  :99.999% ) :36.8
cm/s; 02,00 plL;

270°C - : 100°C ( 1 min)
15°C /min 236°C( 2 min) 0.5 /min
240°C 25°C /min 280°C ( 9 min)
25C /min - 290C( 10 min) .
( :99.95% ) :0.25
MPa; 270 eV, :1.00 kV;
:200°C; :270°C; 9.5 min;
‘m/z 35950 'm/z79 81,
2
2.1
2.1.1
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14
/ (3:1 v/v) / (1:1 v/v)
35.0 mL
25.0.30.0.35.0.40.0 45.0 mL
/ (3:1 v/v) / (1:1 v/v)
PBDEs PBBs °
/ (3:1 v/v) 35.0 mL
72.0% ~81.0%; / (1:1 v/v)
40.0 mL 84.0% ~89.0%
. 40.0 mL /
(1:1 v/v) o
2.1.2
/ (3:1 v/v) . /
(4:1 v/v) o
35.0 mL
2.1.3
15 16
17 »
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e 3.50x10®  35.0x10” PBBs
1200 1
i 2 “ »”» 5 R
S ¢ 3 PBDEs PBBs
| 600 B | +
£ 1 ‘ i 87.1% ~101.0% RSD<5.6%;
2 400
i N - L - l s 82.7% ~98.5% RSD<5.6% -
o1l PBDEs PBBs
100 10 10 BB W8 150 160 170 188 180 200
t/min
1000 ] A 7 °
m ’ Nt 1 PBDEs PBBs GC-NCI/MS SIM
§ ] - 5 > (MDL)
% w5 | [ Tab. 1 Linear equation correlation coefficient and method de—
o PR 1o | 7 T tection limit of five PBDEs and five PBBs by GC-NCI/
| . e NS SIM
m ns ns ns " 18 1 172 ms e ma
t/min r MDL /10”
1 GCNCI/MS SIM PBDE47 y =2.0945x-. 0651 0.99996 0.18
9 PBDE-99 y =2.4245x-.2308 0.99995 0.10
A: . B: o G 5.00 x 10
PBDEH00  y=2.3577x-. 1935 0.99996 0.09
~ 9
PBDEs  PCB403(1S)  3.50 x10 PBBs. PBDEA53  y =2.9920x-1. 0905 0.99997 0.12
Fig. 1 GCNCI/MS SIM chromatogram of extract of Hard clam PBDEA54  y=2.7312x4. 6264 0.99991 0.10
(A) chromatogram of extract of yellow croaker ( B) PBB49  y=2.6536x +0. 1215 0. 99994 0.10
chromatogram of five PBDEs and PCBH03 ( IS) at PBB-52 ¥ =2.937920.2967 0.99997 0.09
PBB-80 y =1. 9487x-0. 4617 0.99997 0.20
5.00 x 10”and five PBBs at 3.50 x 10°( C) . ! ¥
PBB453 y =2.4039x-0. 1973 0.99998 0.10
2.2 N PBB455 y=3.0921x-0. 3923 0.99999 0.08
2.00 pL ( PBDEs
1.00.5.00.50.0.100.0  500.0 x 10” 3
PBBs 0.35x107.7.00 x 5 )
9 9 9 9 °
107.35.0x107.70.0 x 10 350.0 x 10 ) PBDEs
PBDEs  PBBs GC-NCI/MS SIM PBDEs
() 18
() PBDEs 0.457 x 10”
’ (MDL) I 1.77 x10” ~ 44.1x10” "
2.3 PBDEs o
PBBs
‘ MDL PBBs
10.
0-0¢ PBBs
5.00 x 10°  50.0 x 10” PBDEs
2 PBDEs PBBs
Tab.2 Analytical results of five PBDEs and five PBBs
/107
PBB49 - - - - - - - -
PBB-52 - - - - - - - -
PBDE47 0.263 0.057 0. 066 - 0. 060 - 0.014 0.019
PBB-80 - - - - - - - -
PBB-155 - - - - - - - -
PBDEA00 0. 065 0.023 - - - - - -
PBDE-99 0.063 0.025 0.039 - 0.013 - - 0.012
PBDEA54 0. 066 0.025 - - - - - -
PBB-153 - - - - - - - -

PBDE-53 - - -
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