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Abstract: An analytical method for selenium species of selenate ( SeVI) selenite ( SelV) selenomethi—
onine ( SeMet) selenocystine ( SeCys,) and selenoethionine ( SeEt) was established using high perform—
ance liquid chromatography with inductively coupled plasma mass spectrometry ( HPLCACP-MS) . A
Hamilton PRP X400 reversed—phase anion exchange column (250 mm X 4.6 mm 5 pm) with a 5
mmol /L citric acid buffer solution ( pH 4.5 adjusted with 20% ( v/v) ammonia ) as mobile phase was
used for separation and ICP-MS was used for detection. The five species were completely separated with—
in 21 min. All the linear correlation coefficients of the five selenium species were greater than 0. 999 5
and the detection limits of SeVI SelV SeMet SeCys, SeEt were0.4 0.4 5.6 0.9 and 1.2 pg/L
respectively. The extraction procedure was studied for fresh mushroom and pork samples. For water-solu—
ble selenium compounds citric acid was a good extraction solution and the recoveries were around
100% for inorganic selenium and in the range of 85. 0% —95.3% for SeMet; but worse for SeCys, and
SeEt. As for the proteinase K the recoveries of SeCys, and SeEt were raised to the range of 79.9% —
91.5%. The method has the advantages of simple operation and good accuracy and can be used for the
quantitative determination of the five selenium species in food.

Key words: high performance liquid chromatography ( HPLC) ; inductively coupled plasma mass spec—
trometry ( ICP-MS) ; selenium compounds
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14 (250 mm x4.6 mm 5 pm); 5 mmol /L
N N N N (pH 4.5 20% ) 1.2
“ o ” mL/min 100 wLo
“ 7 : 1.2.2 ICP-MS 11400 W;
N 14. 0 L/min; :0.8 L/min; :
N 0.85 L/min; H,/He 5.8 mL/min; H,/
o N He :3:97,
1.3
o 1.3.1
o 1.0 g
5 mmol /L 20 mL. 70
o C 3000 r/min 0.45 pum
2
( SeVI) . ( SelV) . 1.3.2 1.0
( SeMet) . ( SeCys,) g 20 mg K 20 mL
( Sekt) | ( TMSe) . (SeUr) 37 C 4 h 3000 r/min 0.45 pm
3-7
§-10 . 2
" 2.1
SelV. SeVI, .
SeCys+SeMet.SeUr.TMSe ( SeCM) 2 .
2 4 SeCys- ¥
SeMet  SelV 3 o
- ( HPLCHCP-MS) "
N 5 N N
1 5
3 ;
1.1 5 SeVI
Waters 2695 : X Series 2 35 min (
Thermofisher o 3 ) o
: K Sigma;
( GBW10033) . ( GBW10032)
; ( > 99%)
( 98%) Acros Organics ;
( 98%) TRC o SeMet .
100 mg/L ; SeCys,  SeEt SeVI
( 1~2 ) 100 10 min SeEt
mg/L ; SelV.SeVI.SeCys, 18 min 5 21 min
50 mwg/L SeMet  SeEt 100 pg/L o
1.2 2.1.1
1.2.1 Hamilton PRP X400 SeVI
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Fig. 1 Effect of concentration of citric acid on the
retention time of 5 selenium species
pH of citric acid solution: 4. 5. R 11
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Table 1 Linear ranges linear equations correlation
o SeVI coefficients ( r) and limits of detection
. ) . (LOD) for the five selenium species
Linear range / LOD/
H4.5 o Species Linear equation r
p (pg/L) (pg/L)
25 SeCys, 10 -1000  y=1099.6x +3181.8  0.99997 0.9
[ SelV 5.0-500 y=1309.8x+1491.9  0.99995 0.4
20 — SeMet 20 -2000  y=1299.9x -72805.5 0.99989 5.6
[ SeVI 5.0-500 y=1938.8x+2709.9 0.99999 0.4
_ 15 — SeEt 20 -2000 ¥ =969.8x -4846.7 1.00000 1.2
"\E [ y. peak area; x. mass concentration pg/L.
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Fig. 2 Effect of the pH of citric acid on the retention r
time of 5 selenium species 2000
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Fig. 3 Chromatogram of a standard solution
of the five selenium species
SelV  SeVI and SeCys,: 50 wg/L; SeMet and SeEt: 100 pg/L.
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2.4 SeCys,~SelV SeMet 0. 107
mg/kg 0. 151 mg/kg  0.073 mg/kg SeCys,
SeVI.SelV  SeMet 0. 686 mg/kg . 6
SeCys,  SeEt 2, 4 5
2 5 (n=6)
Table 2 Recoveries of the five selenium species spiked in fresh mushroom and pork samples (z =6)
Speci Added/ Fresh mushroom Pork
ecies
peeies ( mg/kg) Background /( mg/kg) Recovery/ % RSD/% Background/( mg/kg) Recovery/ % RSD/%
SeCys, 0.5 0.107 83.4 2.9 0. 686 86.1 2.7
1 87.6 1.5 88.9 3.2
2 89.9 1.1 91.5 2.5
SelV 0.25 0. 151 101.5 1.2 ND* 101.9 1.6
0.5 100.9 0.7 101.1 0.7
1 102.0 1.1 102.3 0.8
SeMet 1 0.073 86.3 2.6 ND 85.0 2.4
2 89.9 1.5 92.1 2.2
4 94.3 1.2 95.3 1.9
SeVI 0.25 ND 100.9 1.8 ND 100.5 1.1
0.5 102.1 1.2 101.6 0.8
1 103.0 1.2 101.8 1.0
SeEt 1 ND 79.9 2.8 ND 80.3 2.6
2 85.3 2.9 84.3 2.4
4 87.4 2.4 89.0 1.7
* ND: not detected.
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Fig. 4 Chromatograms of a mushroom sample Fig. 5 Chromatograms of a pork sample
and a spiked sample and a spiked sample
a. extracted with citric acid solution; b. extracted with proteinase a. extracted with citric acid solution; b. extracted with proteinase

K.
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