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Determination of selenium species in livestock meat using HPLC-ICP/MS
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(1. School of Public Health, Capital Medical University, Beijing 100069, China;
2. Beijing Center for Disease Prevention and Control, Beijing 100013, China)

Abstract: Objective To apply high performance liquid chromatography-inductively coupled plasma mass spectrometry
(HPLC-ICP/MS) to the analysis of five forms of selenium [Se(VI), Se(IV), SeCys, MeSeCys, and SeMet | in livestock
meat. Methods The selenium species were extracted using the ultrasonic-assisted enzyme method, with C18 reversed-
phase column (250 mmX4. 6 mm, 5 wm) as the analytical column, 10 mmol/L citric acid and 5 mmol/L sodium hexane
sulfonate (pH=4.0, containing 1% methanol) as the mobile phase, and an injection volume of 20 pL. Results Four
selenium forms were separated in 7 min, with correlation coefficients greater than 0. 999, indicating good linearity. The
detection limits of Se( VI ), SeCys, MeSeCys, and SeMet ranged from 0. 000 3-0. 002 mg/kg. The spiked recoveries of
selenium-enriched pork at three concentrations (low, medium, and high) ranged from 80. 0% to 103. 3%, with a relative
standard deviation of less than 6.8%. Certified Reference Material ERM® BC210 revealed values within the standard
range. Conclusion The developed method was suitable for determining Se( VI) SeCys, MeSeCys, and SeMet in livestock
meat. The meat was found to mainly contain SeMet and small amounts of MeSeCys and SeCys.
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Figure 1  Stability of selenocystine and selenocysteine
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Table 1  Liner relationships and detection limits of four selenium species

e 25 LML/ (pg/L) LML LR PEAR S R H() IDL/(pg/L) MDL/(mg/kg)
Se(VI) 0.15~100 y=222.9x+211.2 1.000 0 0.05 0.000 3
SeCys 0.75~100 y=1543.2x+230.1 0.999 9 0.25 0.002
MeSeCys 0.6~100 y=2 124.9x+112.8 1.000 0 0.2 0.001
SeMet 0.6~100 y=2256.2x-253.1 1.000 0 0.2 0.001
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Figure 8 The chromatograms of 10 pg/L mixed standard solution
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Table 2 Recoveries and relative standard deviations of fiver
selenium speciations in pork (n=6)

15y BT/ (mg/kg) HR/(mg/kg) ICRIEH /% RSD/%
0.005 92.5~102.7 3.7

Se(VI) ND 0.2 81.3~83.0 1.1
0.4 82.5~84.6 0.9
0.025 95.8~100.1 6.8

SeCys 0.001 0.2 80.0~81.1 0.5
0.4 80.2~80.9 0.4
0.005 95.9~98.3 1.9

MeSeCys 0.004 0.2 112.8~94.7 0.9
0.4 92.7~95.8 1.1
0.025 82.6~95.7 6.2

SeMet 0.092 0.2 83.4~91.7 4.7
0.4 101.8~103.3 0.6
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#3 BREMPIIZE (n=3, mg/kg)
Table 3 Selenium species in livestock meat(n=3, mg/kg)
FE i 45 FE i 24 Se(VI) SeCys MeSeCys SeMet SRR 2 TG
1 A1 ND 0.036+0.006 0.019+0.001 0.105+0.005 0.161+0.012 0.221+0.006
2 A ND 0.034+0.002 0.017+0.001 0.044+0.001 0.095+0.003 0.155+0.007
3 A ND 0.038+0.001 0.015+0.002 0.043+0.002 0.096+0.004 0.135+0.009
4 A -2 ND 0.001+0.001 0.004+0.002 0.092+0.017 0.098+0.019 0.133+0.006
5 FIN-3 ND 0.011+0.001 0.008+0.001 0.028+0.004 0.047+0.006 0.088+0.005
6 -4 ND 0.015+0.004 0.015+0.001 0.038+0.004 0.068+0.008 0.125+0.002
7 HIA-5 ND 0.007+0.001 0.009+0.000 0.037+0.005 0.052+0.000 0.110+0.007
8 A -6 ND 0.012+0.000 0.011+0.001 0.157+0.005 0.181+0.007 0.335+0.011
9" WA T ND 0.011+0.002 0.007+0.000 0.190+0.014 0.207+0.015 0.346+0.002

o ND IR AR 5 B

kSR R 5 S5 TR TR IR A D (TCP-MS)
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