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Determination of selenium in dairy products by inductively coupled plasma
mass spectrometry
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(Inner Mongolia Yili Industrial Group, Hohhot 010110, China)

ABSTRACT: Objective To establish a method for the determination of selenium in milk and dairy products by
inductively coupled plasma mass spectrometry (ICP-MS). Methods The microwave digestion method was used.
The collision reaction mode of ICP-MS was used. Methanol solution was added to the internal standard as matrix
modifier. The sensitivity and linear correlation of 6 isotopes of selenium were analyzed to determine the selected
mass number of "®Se in dairy products. At the same time, the DOE experimental design in Minitab was used for
analysis, and ’Ge element was used as internal standard to compensate matrix effect. Results The correlation
coefficient of the method was above 0.999. The limit of detection of solid samples was 0.00737 mg/kg, and that of
liquid samples was 0.00264 mg/kg. The precision of five different matrix samples was 2.0%—6.1% (n=6), and the
recoveries were 81.1%—117%. Conclusion The method is rapid, simple, accurate and sensitive, which can provide
reference for the determination of trace element selenium in milk and dairy products.
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Table 1 Microwave digestion program

THAFEREY  FHRETW/min  fEJESTE/min  RECC ThER/W
1 5 5 120 1600
2 5 5 160 1600
3 5 20 200 1600
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Fig.1 Standard curve of selenium with different mass numbers
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Fig.2 Sensitivity of selenium with different mass numbers
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Fig.4 Analysis diagram of ratio and internal standard elements
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Table 2 Sensitivity difference analysis data

BRIV T BE /(ng/mL) [= 7 J5 % CPS A J57k CPS
0.0 —53.390 -70.10
0.5 100.110 330.30
1.0 353.700 690.70
3.0 997.640 2319.00
5.0 1789.200 4091.20
10.0 4064.670 8360.40
20.0 8049.900 17412.90

=3 BEEMEWEREELER(n=6)

Table 3 Test results for precision and recovery (n=6)

FE T IR JbR i /(mg/kg)  EICR/%  RSD/%
/(mg/kg)

0.03 83.2~107 2.0
Wik 0.0872 0.1 87.3~109 3.9
0.3 99.8~107 2.2
0.01 82.7~111 3.6
aliZf s 0.0259 0.02 91.6~112 3.0
0.1 91.0~97.8 2.7
0.03 85.4~106 4.2
T 0.0369 0.06 88.0~105 5.6
0.3 81.1~93.8 6.1
0.0152 0.01 98~117 2.0
R 0.0135 0.02 84.2~110 5.8
0.0136 0.1 86.8~94.7 2.5
0.0111 0.01 103~111 2.7
BRI 0.00938 0.02 85.8~101 2.8
0.0103 0.1 92.0~107 5.6
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Table 4 The determination of standard substances

MR 4 PRUEETEIE B v B SEBRIN AT Rt ok
/(mg/kg) /(mg/kg)
0.187
BDI151 0.19+0.04
0.178
0.150
Fapas07284 0.154(0.089~0.219)
0.153
4 & P

AWFFEHE L T IETRIAEE "Se, 7.5%(V/V)H BEE A3
PRECIER ) ICP-MS B 4220 7 7L S FL A i P et e 3R AT 1Y)
Tk LR RFRWZ I TP/, 0 45 2 v T 4,
HAERER o odifnf . R R . B AR P A
W R E B, P A P B L P A e AT A
SE, AHFFE R 3L L i 4 5 A R 2 A KU PR A
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