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Determination of 4 selenium species in selenium-enriched food supplement tablets by anion
exchange liquid chromatography-hydride generation-atomic flourence spectrometry
ZHANG Ni-na'?, REN Wu-jie’, LIU Li-ping">**, CHEN Shao-zhan'??,

WANG Xiao-yan'?, WANG Xiao-wei'"

(1. Beijing Center for Disease Control and Prevention, Beijing 100013, China;

2. Beijing Center for Preventive Medicine Research, Beijing 100013, China; 3. Tongzhou Center for
Disease Control and Prevention, Beijing 101100, China; 4. School of Public Health in
Capital Medical University, Beijing 100069, China)

Abstract; Objective A method was developed for the determination of 4 selenium species including selenite
[Se(IV) ], selenate [ Se(VI) ], selenocystine (SeCys,) and selenomethionine ( SeMet) in Se-enriched functional food by
anion exchange liquid chromatography-hydride generation-atomic flourence spectrometry. Methods Optimisation of the
chromatographic conditions led to baseline separation of the four species in 12 min was achieved on a Hamilton PRP-X100
column (250 mm x4. 1 mm, 10 wm) using elution with (NH,),HPO, 40 mmol/L at pH =6. 0 as mobile phase. Results

The detection limits of Se(1V) . Se(VI) ., SeCys, and SeMet were 0. 85, 1.07, 0.91 and 1. 73 pwg/L. The correlation
coefficients were above 0. 999 5. The recoveries were in the range of 80.2% -108. 7% for all the determinations, with the
RSD less than 5. 0% . 0.6 mol/L hydrochloric acid was suitable for inorganic selenium with extraction efficiencies above
92% . Organic selenium required an enzymatic reaction using protease K to give satisfactory extraction efficiency above

82% . Conclusion A rapid, simple and accurate method had been developed for the determination of selenium species,

and the proposed method was applied to provide technical support for monitoring the selenium species in Se-enriched food
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supplements.

Key words: Anion exchange liquid chromatography-hydride generation-atomic flourence spectrometry; selenium;

species; fanction food; detection method
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Figure 1  Chromatogram of the standard solution of
4 selenium species
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PRI SR FH A 52 B A it oh 23 S0 I ARG v e =
FE 7K1 Se( VI) .Se (IV) . SeCys, A1 SeMet fifi J& %
PR, AR R 48 7 A ATRE A DU E 4 Fh il
A E i PR R S5 R LR 1,4 FhaR I 28 19
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Table 1 Recoveries and relative standard deviations in

spiked samples of the method

HH AR IR 7 {8 ER&: RSD

/(mg/kg) /(mg/kg)  /(mg/kg) /% /%
Se(1IV) 3.6 0.4 3.72~4.28 93.2~106.8 4.2
Se(VI) ND 0.4 0.35~0.40 87.5~99.6 4.4
SeCys, ND 0.4 0.32~0.36 80.2~87.8 3.9
SeMet ND 1.0 0.88~1.04 88.9~103.5 4.1
Se(1V) 3.6 2.0 5.12~6.09 91.5~108.7 3.2
Se(VI) ND 2.0 1.71 ~1.99  85.6~99.3 3.6
SeCys, ND 2.0 1.65~1.75 82.7~87.3 3.5
SeMet ND 5.0 4.25~5.15 85.1~102.9 2.2
Se(IV) 3.6 5.0 7.79~9.20 90.7~106.9 2.6
Se(VI) ND 5.0 4.42~4.92 88.5-~98.3 3.4
SeCys, ND 5.0 4.10~4.29 82.2~85.7 2.8
SeMet ND 10.0 8.12~8.76 81.3~87.6 1.9

U ND o A
2.7 BRI E

R AR T 3 T 12 5 70 288 A LR g 2E
A1 5 (B i 56 8 T R R 42 8O 2, % 48 BRI T
90% WA it BB R H A 1 Bl KB 3G e ), 45 2R L
F 2, 10 RS ALK Se (TV) JE A, IX 2L i 14
VLS Al 2 0 Ry 0 58 L 475 LA Se (TV) JE X AF 75
2 ke Kt Se(1V) (SeCys, F1 SeMet, i il (1) filf
VR34 Ay A T R, AT AILAT 2 ) o AT R Y 84. 4%
(15.1/17.9) F183. 6% (11.2/13.4) , B 5 (o, 1% & I,
Pl 4 OGP i T 2 0 2 25 SR SR A, 5 HG-AFS
D7 A S0 5 i LB, R PR E R 85.8% ~
96. 1% , 19 Fh 7 125 000 7 445 SR B AR — 3, 16 B A U7 1% fig
i 3 FH T 52 BRRE b 00 2

2R HIE 45 R (mg/kg, DL Se it)

Table 2 Analytical results of sample analysis

FES Se(IV) Se(VI) SeCys, SeMet fiJEAME Ml
1 5.2 ND ND ND 5.2 5.5
2 13.6 ND ND ND 13.6 14.3
3 3.9 ND ND ND 3.9 4.2
4 22.5 ND ND ND 22.5 23.9
5 18.7 ND ND ND 18.7 19.5
6 56. 1 ND ND ND 56. 1 58.4
7 0.5 ND 5.2 9.9 15.6 17.9
8 9.3 ND ND ND 9.3 9.8
9 38.9 ND ND ND 38.9 41.2
10 0.3 ND 3.4 7.8 11.5 13. 4
11 26.4 ND ND ND 26. 4 27.8
12 31.3 ND ND ND 31.3 33.2
W ND R AM 5" Fom H HG-AFS 7 19 Sl 45
Se(1V)
1000F
800

2 a

i 600F SeMet

B

°§ 400+ SeCys,

A Se(1V)

200+ \ b

t/s

H:a HFESH 0.6 mol/L ERFRAZHL ;b J A & H B I K 32X
P4 ) 28 g R 4 6 3% 151
Figure 4  Chromatogram of the Se-enriched food

supplement tablets
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