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Selenium speciation analysis in aquatic products by high performance liquid
chromatography-hydride generation-atomic fluorescence spectrometry
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ABSTRACT: Objective The determination of selenium speciation in aquatic products by high performance
liquid chromatography-hydride generation-atomic fluorescence spectrometry (HPLC-HG-AFS) was analyzed in
this study. Methods The mobile phases, extraction reagents, extraction time and instrumental conditions were
optimized and then selenium speciation in aquatic products was analyzed by HPLC-HG-AFS. Samples were
extracted at 70 “C for 1 h by ultrasonic extraction and the flow phase was 40 mmol/L (NH,),HPO, (pH6.0). The

different selenium speciation was separated with anion exchange column and detected by HG-AFS. Results
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The average recoveries of 0.10 mg/kg and 1.00 mg/kg in samples were all above 86.6% and the relative stan-
dard deviations were all below 5% with a high accuracy. Conclusion The established method was accurate
and reliable for selenium speciation analysis. It could provide technological support for scientific evaluation of
the aquatic product quality, as well as the authenticity of the selenium enriched aquatic products. At the same
time, the method also could provide important information for risk assessment of the aquatic products.
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Table 1 Experimental conditions for determination of selenium speciation with HPLC-HG-AFS

Hamilton PRP-X100 (250 mm>4.1 mm i.d.,10 pm )
Hamilton PRP-X100 (25 mmx2.3 mm i.d.,12~20 pm)

(HPLC)
40 mmol/L (NH4),HPO4, pH 6.0
100 puL
1.2% KBH,4+ 0.2% KOH 7% HC1
- 300 V 60 mA
(HG-AFS)
400 mL/min 600 mL/min

(A1)




(HPLC-HG-AFS)

1849

22 ZERAE

1) 40
0.500 g 25 mL , 10
mL , 70 C 1h, ,
4000 r/min 15 min,
(2)
Se'' Se¥! SeMet SeCys 1 mg/L
( 4 C
) 5.0 25.0 50.0 75.0
100.0 ng/ mL ,
1
3)
1 ) >
100 pL ,
SeCys Se'V SeMet Se“! ,
(a)
X=CxVxF/mx1000...............oooeviinnnnn. (a)
X— » mg/kg;
C— , ng/L;
m— > g5
V— (20 mL);
F—
3 HRE5DH
3.1 RENERYIERE
[15]
[16,17]

[18] [19]

[20]

min

1900

1520

1140

& /mv

760

380

15

Se(IV
SeCys e1v)

1
Fig. 1

5.60 8.40 11.20 14.00

I []/min

4

Chromatogram of a standard solution for four

selenium species

32 WEREASHIIREY

[21-24]

>

2

E)

pH

SeCys Se' SeMet Se“!

70 C
90%

33 AREIFEASMELE RS

4.0%,

HPLC-HG-AFS ,

0.995,
4 SeCys Se'¥ SeMet Se“'!
1.2 14 0.8 2.1 ng/mL
4



1850 4
3.4 FIRENERFIFEE E AR E IR 4 2 3
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Table 2 Extraction efficiency under different temperatures in different time
(%)’
(mg/kg)
20 C 60 C 70 C 80 C
1 1.686 88.4 85.5 90.7 85.9
2 1.417 89.7. 86.1 91.9 86.7
3 0.364 90.4 89.1 96.0 94.5
* %o= 1h i 100%
*3 BERMEEIE-SUMEE-FEFIENEMNIT 4 RS 2 IR
Table 3 Analytic characteristics of HPLC-HG-AFS for 4 selenium species
SeCys Se'v SeMet Sev!
(ng/mL) 2.0~100 2.0~100 2.0~100 3.0~100
(R? 0.9994 0.9991 0.9989 0.9986
*(ng/mL) 12 1.4 0.8 2.1
(RSD)( ) 2.92 3.05 3.12 3.93
* : ( )y 3 n=5) ( ), 1980 10
( )
x4 EWRERIFEE(N=6)
Table 4 Recovery ratio and accuracy(n=6)
/
(mg/kg) RSD/% RSD/®
% SD/% /(mg/kg) /% RSD/% /(mg/kg) % SD/%
0.10 87.2 2.90 89.95 2.88 89.59 3.62
SeCys 0.174 0.260 0.073
1.00 88.6 2.94 86.62 2.96 87.92 3.96
0.10 92.2 3.03 92.26 3.01 92.66 3.86
Se'v ND 0.957 ND
1.00 94.6 3.05 90.20 3.09 91.27 4.12
0.10 89.1 3.10 91.68 3.06 90.68 3.12
SeMet 1.306 ND 0.193
1.00 95.2 3.14 89.96 3.18 89.92 3.82
0.10 93.5 3.96 89.02 3.96 90.16 3.56
Se"! ND ND ND
1.00 94.6 3.90 91.04 3.90 91.24 3.68

*ND: not detected
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