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Determination of polybrominated diphenyl ethers in marine fish from
coastal area of Hebei province
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ABSTRACT: Objective To establish a method for the determination of 8 kinds of polybrominated diphenyl ethers
(PBDEs) in marine fish from coastal area of Hebei province. Methods PBDEs were extracted from freeze-dried
sample by pressurized liquid extraction (ASE), and then purified by glass column filled with silica and alumina. The
samples were analyzed by gas chromatography-negative chemical ionization-mass spectrometry (GC-NCI-MS) with
isotope dilution technique. Results There was no significant difference in PBDEs pollution levels among 39 marine
fish samples collected from different sampling sites. The mean value of X; ;BrPBDEs and BDE209 were 24.0 and
20.7 ng/g wet weight. The content of BDE209 in marine fish was the highest (46.2%), followed by BDE47 (14.9%)
and BDE28 (1.2%) was the lowest. Conclusion Although the level of PBDEs pollution is not high, it is closely
related to the health of coastal residents, which is necessary to pay more attention to the pollution of PBDEs in
marine environment.
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#:: 1: BDE28, 2: BDE47, 3: BDE77(IS), 4: BDE100, 5: BDE99, 6: BDE154, 7: BDE153, 8: BDE183, 9: BDE209+'"°*C-BDE209.

1 ZIRIBRRHR A PR E R U 2 TR (10 pg/L)
Fig.1 Chromatograms of standards of PBDEs (10 pg/L)
# 1 PBDEs £&AERPMIiRENE. 1HR. EERK RSD(N=6)
Table 1 The spiked recovery, LOD, LOQ and RSD of PBDEs in fish samples (n=6)
oy LOD LOQ K- K- AR
/(ng/g ww) /(ng/g ww) Fl%/%  RSD/%  [IEH/%  RSD/% /%  RSD/%
BDE28 0.02 0.06 88.2 8.8 80.5 9.3 75.0 10.3
BDE47 0.02 0.06 77.3 7.0 68.2 8.3 69.3 10.1
BDE99 0.02 0.06 84.0 7.6 70.3 5.8 70.8 8.5
BDE100 0.07 0.21 83.2 10.5 72.2 5.6 71.6 9.4
BDE153 0.04 0.09 87.3 8.8 79.8 9.8 80.1 9.6
BDE154 0.05 0.14 78.5 5.3 84.0 10.2 78.2 7.7
BDE183 0.02 0.06 86.9 6.7 77.6 10.5 70.0 8.6
BDE209 0.08 0.22 96.8 5.5 85.0 5.3 83.3 6.7
#*2 WAiEEHX &Pt PBDEs #KIULE R (n=6)
Table 2 Results of PBDEs in fish from coastal area of Hebei province (n=6)
ZEE 10 9.19~46.5 20.4+0.7 7.98~45.1 24.6+0.5
1M 14 5.04~132.4 32.3£0.5 3.14~40.1 18.2+0.5
FE 15 2.27~69.7 19.4+2.3 5.44~51.4 19.242.3
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Fig.2 Profiles of PBDEs in fish from coastal area of Hebei province (n=6)

FAE G HHX & A F PBDEs #9240 A 4F AE

T A8 VI b DXV v 22 PRI R ik 1) 2 R AIE DL IR 2
Fi7R . At BDE209 9% fi i (A FEAEER 1 46.2%),
k2 BDE4T(RE S A 14.9%), BDE28 & ik (4
FER R 1.2%). 5 Liu ZR70H 0 pF 78 45 R A — 2,
TSR0 A5 [ DU v S R 4 1Y) ¥ £ P BDE209 1) 55 B i i
(46.3%), HKZE BDE47(19.0%), A] 85 & RS IRBER
ik 8 [ FH i A KA 6 o (R ARF 5 £ P f PBDESs 4%
FFE AR S [R) T VT80 46 45 i i U, 6 45 1T 45— 5 BB
IRBETE 3 B DL X AR 14 3 AR RIZH 2L BT o 1) B A9 e v,
o 2 IR RS Hh R S B 3 L R 4 T 2R
AR o S5 T IRk 7 T [ ) 2 A AL 0 R
PR, HIRE H AT A BR - RSO R, B,
AT H BDE209 % ZPBDEs 11 o1 sk 3R -5 |+ IR Bk A
T [ A (o FTBLR ARV A

4 &

Kidli W], PBDEs TR0 i IZ A7 AE . BARRIEAR =,
ERIZRTS QY HAT R ANE | A=W e SR O T S5 e
PRLHE AV e 6 2R S A 22 TR IR TR it Bt i ¥ A
RS HRIRAFAE o TNz, FeA b SR B i i 22 VR I R ik o 75
DX, R A FE ISR A RO, R Y R R
SRSy, DL b, JUHUEEfA T PBDEs 544K
Ui R R DIASG, N5 | A SR A B

SE 3k

(11 EmEE, %508, MR SO ERE- TR OO0 e f ™ i v 2 IRk
M BATET]. SR, 2009, 2(2): 21-24.
Wang LQ, Jiang JX, Ke Z. Determination of PBB and PBDE in
electrotechnical Products by GC-MS [J]. Anal Instrum, 2009, 2(2): 21-24.
[2] A, FIEAL, 24k, S5 KRR A b ZIRDRRETE M B AT
JEHERE[I]. BURTIBT B, 2012, 39(13): 3217-3219.

332

[10]

(1]

He YC, Wang ZH, Li L, et al. Research progress on toxicity and detection
of PBDEs in drinking water and milk [J]. Mod Prev Med, 2012, 39(13):
3217-3219.

McDonald TA. A perspective on the potential health risks of PBDEs [J].
Chemosphere, 2002, 46(5): 745-755.

Cao LY, Ren XM, Yang Y, et al. Hydroxylated polybrominated biphenyl
ethers exert estrogenic effects via non-genomic g protein—coupled estrogen
receptor mediated pathways [J]. Environ Health Perspect, 2018, 126(5):
057005.

Cao LY, Zheng Z, Ren X, et al. Structure-dependent activity of
polybrominated diphenyl ethers and their hydroxylated metabolites on
estrogen related receptor y: In vitro and in silico study [J]. Environ Sci
Technol, 2018, 52(15): 8894-8902.

Ross PS, Couillard CM, lkonomou MG, et al. Large and growing
environmental reservoirs of Deca-BDE present an emerging health risk for
fish and marine mammals [J]. Mar Pollut Bull, 2009, 58(1): 7-10.
Mizukawa K, Takada H, Takeuchi I, ef al. Bioconcentration and
biomagnifieation of polybrominated diphenyl ethers (PBDEs) through
lower-trophic-level coastal marine food web [J]. Mar Pollut Bull, 2009,
58(8): 1217-1224.

Darnerud PO. Toxic effects of brominated flame retardants in man and in
wildlife [J]. Environ Int, 2003, 29(6): 841-853.

Zhou XY, Guo J, Lin KF, et al. Leaching characteristics of heavy metals
and brominated flame retardants from waste printed circuit boards [J]. J
Hazard Mater, 2013, 246: 96-102.

Pirard C, Pauw ED, Focant JF. New strategy for comprehensive analysis
of polybrominated diphenyl ethers, polychlorinated dibenzo-p-dioxins,
polychlorinated dibenzofurans and polychlorinated biphenyls by gas
chromatography coupled with mass spectrometry [J]. J Chromatogr A,
2003, 998: 169-181.

PR, MO, B8, %. GC-MS/MS [RHHIE ffE Hh 39 Fh 2 IREL
Tk [T, 63 A 20 4 T RGN 2412, 2013, 4(4): 1024-1032.

Lu DS, Lin YJ, Feng C, et al. Determination of 39 polybrominated
biphenyl ethers in fish using GC-MS/MS [J]. J Food Saf Qual, 2013, 4(4):
1024-1032.



3400 B i R A R 2 10 %
[12] JinJ, Liu WZ, Wang Y, ef al. Levels and distribution of polybrominated (WAERE: FEF)

diphenyl ethers in plant, shellfish and sediment samples from Laizhou Bay
in China [J]. Chemosphere, 2008, 71(6): 1043-1050.
[13] DBS 13/005-2016 2t 4=ty brifl shmilise & i i 2R BER Rk ﬂzgﬁiﬁfl\
TZE[S].
DBS 13/005-2016 Provincial food safety standard-Determination of
XEDE, BIEMERIN, TEMRAGME
HERRESRE.
E-mail: liuyinping0930@163.com

polybrominated diphenyl ethers in animal foodstuffs [S].

[14] Liu YP, Li JG, Zhao YF, et al. Polybrominated diphenyl ethers (PBDEs)
and indicator polychlorinated biphenyls (PCBs) in marine fish from four
areas of China [J]. Chemosphere, 2011, 83: 168-174.

[15] VIHRAE, PRSE, BRAZME. Wil ik IR Al cE YR i 2 R R kv fE
FHIE R XU I]. BB, 2015, 37(6): 1-7.

Jiang JH, Tao L, Chen YX. Concentrations and risk of pbde congeners in

BERE, TER, TERRAFEAR
mRESR2.
E-mail: hbweisheng2@163.com

organisms collected from the coastal aquaculture areas in Zhejiang [J]. J

Taizhou Univ, 2015, 37(6): 1-7.




