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Determination of Bromophenols in Fishery Product by GPC and GC/MS
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Abstract: A method for the analysis of bromophenols in fishery product was developed. The
sample was acidified to make sure that all of the bromophenol compounds were converted to
molecular status. The molecular bromophenol was extracted by n-hexane-ethylether, puri-
fied by GPC, acetylize by acetic anhydride, and then extracted by n~hexane and determined
by GC/MS. The result indicated that all of the bromophenol compounds were finely separa-
ted on the DB-17ms column with good chromatographic peak, and the derivatization with
acetic anhydride was enhanced the signal sensitivity by almost a hundred times. The detec

tion limit is 0. 3—0. 5 pug/kg. with recoveries of 70. 2% —102% and relative standard devia-

:2011-03-24; :2011-09-26
(200805031, (201105013),

(1979~)>, .
. E-mail:zxz0535501@126. com



- 351

tions of 5.3%—10.3%. The proposed method is applied to the analysis of bromophenol in

fishery product, and it is found that the bromophenol contents are between 0. 3 ng/kg and
5.0 pg/kg, among which 2,4,6-TBP has the highest level.
Key words: GPC;fishery product; bromophenols; GC/MS
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1.1
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98%) .2, 4~ (2, 4-dibromophenol, 2, 4-
DBP, =>98%).2,6- (2,6-dibromo-
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99%) Sigma-Aldrich ;
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lent ; Milli-Q Gradient
Millipore ; TGL-10C
;s N-EVAPTMI112
Organomation Associates ;s Laboro-
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, 12 mL s )
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10 mL. - , 1,
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,GPC , 254 nm,
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0.1 mol/L 100 pL s o
1 min , 1 mL pH 1 , ,
s s GC/MS ) s
1.3.3 - DB-17MS , 50%.,
(30 mX0.25 mmX0. 25 ym), )
( =99, 999%) ; 300 C. . .
(1. 0 mL/min), , ’
1 pLs 100 C, 2 min, ) )
10 °C /min 200 C, 20 °C/min . ; 70%
280 C, 4 min, o
(ED., 70 eV; 2.3
230 C; 150 C; s
280 C 5 min; . S
(SIMD ) N s
1, °
1 s N s
Table 1 Characteristic ions of bromophenol compounds 4- o 4=
/Cm/2) J(m/2) , 5
2-BP 172 174,216 °
4-BP 172 174,216 ’
2,4-DBP 252 254,294 , ,
2,6-DBP 252 254,294 , .
2,4,6-TBP 330 332,374 ,
GPC
, GPC )
2.1 s s , 2,
_ _ - 2
| , , 5 Table 2 Influence of purification method to recovery
V( )+ V(
Y73 9 : GPC
> N N - 2-BP 50 0 0 80
5 ’ - 4-BP 2 0 0 81
o ’ 2,4-DBP 80 25 20 82
2,6-DBP 82 23 18 86
, LV ( )+ V( y=9: 1 2,4,6-TBP 92 45 43 90
, V( )
V( )=9:1 o 2.4
2.2 s
. 80 C .2~ 50%. 5
1L s s ,2-
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Table 3 Influence of water bath temperature 2
to extraction efficiency Fig.2 SIM chromatogram of bromophenols
2.7
40 C 60 °C 80 C
1.0.,5.0,10. 0,50. 0,100
2-BP 52.6 82.2 50. 8
4-BP 54.0 80. 9 70.2 pe/L ’ SIM
2,4-DBP 60. 8 87.3 80. 2 ° ’
2,6-DBP 65.8 88.1 85.3 ’ ’ ’
2.,4,6-TBP 70.7 95.9 92.7 ) 4,
2.5 4
Table 4 The calibration curve of five bromophenols
b
’ ’ /Cpg/L)
1,
2-BP y=17.48x+33.5 0.997 1.0~100
mg 5 & 4-BP y=12.368x+200 0.997 1. 0~100
il A &
1.0 e & )
eife © 2.4-DBP  y=6.18x+26.9  0.997 1.0~100
bt =
g o
2 0. 2,6-DBP  y=8.08x+46.2  0.998 1.0~100
2
<
- 2,4,6-TBP y=10.022x+58.7  0.999 1.0~100
= 0.
0. 2.8 .
b
o 4
1
b b
Fig.1 Influence of derivatization on signal sensitivity 6
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) 6.
) ( )
5 . . (n=6)
Table 5 Spiked recoveries, relative standard deviations,
limits of detection and limits of quantification of bromophenols
/Cug/ke) /% /% /Cug/kg) /(ug/ke)
0.3 71.8 10.2
1 77.8 7.4
2-BP 0. 0.3
2 82.6 7.0
5 102 5.8
0.3 76.8 9.8
1 83.6 8.7
4-BP 0. 0.3
2 90. 2 6.3
5 95.1 6.1
0.3 73.5 8.1
1 86. 2 6.6
2,4-DBP 0. 0.3
2 89.1 7.4
5 92.9 6.0
0.3 70. 2 9.5
1 86.5 6.4
0. 0.3
2,6-DBP 2 78.9 6.6
5 91.2 5.2
0.5 75.2 9.7
1 82.5 9.5
0. 0.5
2,4,6-TBP 2 88. 7 9.2
5 92.8 7.0
6
Table 6 Bromophenols concentrations in fishery product
) ( )
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
2-BP ND ND ND 0.56 0.90 0.73 1.12 1.30 1.59 ND ND ND 0.45 0.78 0.55
41-BP ND ND ND 0.68 1.06 0. 82 1.08 1.52 1. 84 ND ND ND 0.28 0.59 0.49
2,4-DBP  ND ND ND 0.79 1.14 0. 85 0.84 0.89 1. 04 ND ND ND 6.81 5.32 7.06
2,6-DBP  ND ND ND 0.60 1.25 0.76 1.83 1.92 3.25 ND ND ND 8.46 8.09 9.32
2,4,6-TBP ND ND ND 1.83 4.44 2.68 2.43 2.76 4.08 ND ND ND 11.5 12.7 10.7
:ND
3 0. 3~5.0 ;Lg/kg s
70.2% ~ 102%., 5.2% ~
— N 10. 3% . °
. ( 366 )

0.3~0.5 ‘U.g/kg7
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