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Determination of trace selenium in selenium-enriched agricultural products
by inductively coupled plasma tandem mass spectrometry

LIN Xiao-Na'", DAI Qi', HE Wei-Dong', WEI Xiao-Ling', ZHANG Han-Yu',
ZENG Xiang-Cheng”, DING Yu-Qun’

(1. Zhgjiang Inspection and Quarantine I nstitute of Science and Technol ogy, Hangzhou 310016, China;
2. Agilent Technologies Co., Ltd., Shanghai 200000, China; 3. University of The Hague, Hague, Holland)

ABSTRACT: Objective To establish a method for determination of trace selenium in selenium-enriched
agricultural products by inductively coupled plasma-tandem mass spectrometry (ICP-MS/MS). Methods The
selenium-enriched agricultural products were disposed by microwave digestion. The method of ICP-MS/MS was used
to determinate trace selenium Results The linear correlation coefficient was greater than 0.999 and the limit of
detection was 0.002214 pg/L. The results of 6 kinds of standard materials were consistent with the standard values.
The relative standard deviations (RSD) were 0.58%~6.3% and the recoveries were 79.6%~109%. Conclusions The
established method has the advantages of high sensitivity, interference-free, and good stability, which can be used for
the determination of trace selenium in selenium-enriched agricultural products.
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Tablel Special parametersin different measurement modes

He HEHe
(02)
W) 40 -140 -40
V) -50 -150 -60
Deflect(V) -5.0 -70 -5.0
V) -18 -100 -10
V) 3.5 6.0 -10
. 4.5 7.2 50
(mL/min)
1600 W 120 C 15 min ;
1600 W 190 C 20 min; 1600 W 85 C 20 min
222 HRmEaE
05¢g N 5 mL 2 mL N
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Fig. 1 ICP-MS/MS configurations of interference-free detection of selenium
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Table2 Limitsof detection and background equivalent
concentrations of selenium isotopesin different measurement

modes

(ng/L) (ng/L)
"'Se[He] 0.09951 0.04345
""Se[HEHe] 0.01716 0.04582
%3Se[0,]( ) 0.02131 0.02956
T72938e[0,]( ) 0.0149 0.02131
"8Se[He] 0.01354 0.05836
"8Se[HEHe] 0.009837 0.01961
%Se[0,]( ) 0.008912 0.0218
782948e[0,]( ) 0.002214 0.02098
89Se[He] 2.33 17.07
89Se[HEHe] 0.01707 0.3459
%Se[0,]( ) 0.05004 0.7681
80-968e[0,]( ) 0.01332 0.03351
82Ge[He] 0.03616 0.05928
$2Se[HEHe] 0.08411 0.03729
%Se[0,]( ) 0.06933 0.02591
82-988e[0,]( ) 0.01108 0.0164
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Fig.3 Comparison of determination results of different selenium isotopes of wheat (standard material) in different measurement modes
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Fig.4 Comparison of determination results of different selenium isotopes of spinach (standard material) in different measurement modes
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Table3 Repeatability and spike results of corn (standard material)

(mg/kg)
(mg/kg) RSD(%)
1 2 3 4 5 6
(mg/kg) 0.0210 0.0220 0.0190 0.0260 0.0190 0.0200 0.0214 12.3
(mg/kg) 0.0301 0.0290 0.0294 0.0337 0.0289 0.0281 0.0302 6.6
% 91.0 70.0 104 77.0 99.0 81.0 88.2

F 4 TUIFEEE MM FRELSE R (0=3)
Table4 Repeatability and spike results of standard material (n=3)

(mg/kg) 0.021+0.008 0.092+0.024 0.053+0.007 0.10+0.03 0.49+0.06 0.11£0.03
(mg/kg) 0.023 0.10 0.052 0.10 0.51 0.10
(%) 79.6~106 81.1~109 85.3~107 87.8~103 84.6~108 90.0~103

RSD(%) 6.3 32 3.9 0.58 2.0 0.98
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Table5 Determination of selenium in food (n=3)
ICP-MS ICP-MS
0.449 0.450 0.421 0.0353 0.0288* 0.0200%*
0.141 0.176 0.129* 0.0122 0.0201* 0.0086*
0.575 0.589 0.541 0.0201 0.0223* 0.0181*
0.164 0.188 0.140 0.368 0.366 0.289
0.0181 0.0179* 0.0023* 28.1 27.6 259
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