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Simultaneous speciation of arsenic and selenium by high
performance liquid chromatography-double channel
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Abstract A comprehensive method for simultaneously detecting species of arsenic and seleni-
um including arsenite As [l monomethylarsonic acid MMA dimethylarsinic acid
DMA arsenate As V selenocystine SeCys selenomethionine SeMet and selenate
Se IV was developed with high performance liquid chromatography-hydride generation-
double channel atomic fluorescence spectrometry HPLC-HG-AFS . An anion-exchange col-
umn PRP-X100 with eluent of 10 mmol/L NH,H,PO, containing 2. 5% v/v methanol was
employed to separate these species within 12 min. The detection limits of As I DMA
MMA As V  SeCys SeMetand Se IV werel 3 2 3 4 18 and3 pg/L 200 pL of injec-
tion respectively. The relative standard deviations in five independent determinations varied
from 1.9% to 6. 1% for arsenic and selenium species at the concentration levels of 100 and 300
wng/L. The proposed method was applied to analyze the selenium yeast tablet and human urine
samples. The recoveries from spiked selenium yeast tablet and urine samples ranged from 88%
to 105% and from 83% to 108% respectively. The results showed that this method can be used
for determining arsenic and selenium species in urinary metabolites and drug samples in daily
analysis conveniently.
Key words high performance liquid chromatography HPLC  double-channel atomic fluores-

cence spectrometry speciation arsenic selenium
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fluorescence spectrometry.

1 HPLC-HG-AFS
Optimized conditions of the HPLC-HG-AFS
for arsenic and selenium speciation

Table 1

Method Optimized conditions

HPLC column PRP-X100 anion-exchange column
250 mm x 4.0 mm with guard column 25
10 mmol/L

containing

mm X 4.0 mm mobile phase

NH, H, PO, buffer solution pH 5.6
2.5% v/v
phase

methanol flow rate of mobile

1.5 mL/min injection volume 200 pL.
HG hydride

generation

rotation speed of pump 18 r/min flow rate of
carrier gas 300 mL/min flow rate of shield
gas 800 mL/min concentration of KBH, 50

g/L concentration of HCl 6 mol/L.

AFS -330

atomizer

voltage of PMT photomultiplier tube
200 C
height 8.0 mm lamp currents 120 mA Se
100 mA As .

V  atomizer temperature
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v SeMet
10 mmol/L

9 min
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pH 5.

2.1.3
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I DMA
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pH 5.6
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As I As V MMA DMA As
1000 mg/L SeCys SeMet Se 1 000
mg/L As, O,
MMA DMA SeCys SeMet
Sigma Barnstead Interna-
tional 18.2 M- cm 100 mg/L Se
v
4 C
NH,H,PO, NH,H, PO,
10
mmol/L NH,OH
pH 56 0.22 pym
6 mol/L HCl HCI
50 g/L KBH, 5¢g/L  KOH
KBH,
1.3
0.22 pm 1:1
50 mL
1.0 g 25 mL
15 min 60 min
5000 r/min 20 min 0.22 pm
2
2.1
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HPLC
4 As 3 Se PRP-X100
5 ~ 20 mmol/L
NH,H, PO, pH5.6
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\Y 3

Se IV

PTFE
PTFE

40 W
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Table 2 Linear equations correlation coefficient r detection limits and reproducibilities
of seven compounds of arsenic and selenium
Compound Linear equation Linear range/ ng/L r Detection limit/ pg/L RSD/% n =5
As I ¥ =109927.91 +272702. 06x 5 -300 0.9992 1 4.5
DMA y = -94810.92 +182213. 68« 10 -2000 0.9967 3 6.1
MMA y =83310.85 +252682.87x 5 -500 0.9986 2 1.9
As V Yy =264098.89 +260001.26x 10 - 2000 0.9990 3 5.6
SeCys y = -10135.32 +47106. 54x 10 -2000 0.9991 4 2.8
SeMet y = -42828.13 +46141.62x 50 -3000 0.9994 18 4.6
Se IV Yy =36297.00 +66629.92x 10 - 2000 0.9998 3 2.9

y peak area x mass concentration ng/L.
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Table 3 Contents of arsenic and selenium compounds in selenium yeast tablet and urine and spiked recoveries
. Selenium yeast tablet Urine
Species - -
background/ wg/g spiked/ pg/g recovery/% background/ ng/g spiked/ pg/g recovery/%
As I 0.27 1.25 97 8.90 50 86
DMA ND* 1.25 105 ND 50 94
MMA ND 1.25 88 ND 50 102
As 'V ND 1.25 93 ND 50 83
SeCys 2.38 2.50 91 ND 100 108
SeMet 3.37 5.00 90 ND 100 103
Se IV 2.40 2.50 98 ND 100 99
%+ ND not detected.
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