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Determination of trace selenium in wheat flour by KED-ICP-MS with n-butanol sensitizing
WANG Yang, FAN Zheng, ZHU Ming, ZHANG Rong
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Hazard Factors Detection, Anhui Maanshan 243000, China)

Abstract: Objective To establish a method for the determination of trace selenium (Se) in wheat flour by inductively
coupled plasma mass spectrometry (ICP-MS). Methods The wheat flour samples were processed by microwave digestion
method, and cesium (74Ge) was used as internal standard. Different concentrations of monoethanol were added into the
internal standard as sensitizers to determine the most appropriate sensitizer concentration. The anti-interference ability of
helium collision mode and oxygen reaction pool mode was investigated to determine the optimal conditions for the
determination of trace selenium in wheat flour by ICP-MS. Results 1% n-butanol was used as sensitizer, and the
sensitizing efficiency and background equivalent concentration of Se were the best. The concentration was selected
between 0.25-10. 0 pg/L to draw the standard curve, the correlation coefficient r was 0. 999 5, the detection limit was
0. 001 mg/kg, the RSD of wheat flour sample was 1. 37%, the average recovery rates of low, medium and high concentrations
of selenium were 96. 5%, 97.4% and 96. 5% respectively. The results of GBW10045a GSB-23a Hu’ nan rice quality
control samples were satisfactory. Conclusion By using 1% n-butanol (v/v) as internal standard, the ICP-MS method for
the determination of Se in wheat flour has the advantages of high sensitivity, accuracy and good repeatability, and is
suitable for the determination of trace Se in wheat flour.
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Table 1 ~ Microwave digester temperature program
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Helium flow rate and RPq optimization for Se determination (n=3)

O 14 9 R O SR AR R T A SR AR TR R L AR TR 1
D7k AL RPq {8, SFATIE 3 WK, 0 7 {8 14 AR X A
WEIR2ZETE 2. 129%~6. 84% Z[i] 5 R WL 2, e FR AR
W K 0.5 mL/min, RPq {E 314 0. 4 /E4 Oxygen-
DRC A e 551

—#— 1.0 pg/L =4— 25 4 —+— BEC

0.016
2o0r 10.014
10000 - i = J0.012
%) T ~
S 8000 1 40,010 9
= \ A 0.008 =
;n?f: 6000 - I\)_/i_‘} S
i 10.006 2
= 4000}
40.004
2000} 40.002
0 0.000
02 03 04 05 06 07
RPq

B2 Sel%A M . RPq LAk (n=3)

Figure 2 Oxygen flow rate and RPq optimization for determination of Se (n=3)
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Table 2 Effect of mono alcohol type and volume concentration

on Se signal value

IR =N
TRl Se 25 PR /eps 1.0 pg/L J— 1 SRk
JARTE e B Se 5 & /cps B/ we/L
X 16.7 348.4 — 0.050
1% W 37.1 540.5 1.55 0.074
5% 96.6 1205.5 3.46 0.087
1% .1 35.1 771.9 2.23 0.047
5% T 62.1 1238.1 3.55 0.053
1% 1E N i 34.0 948.4 2.72 0.037
5% 1E TN 63.5 1209.8 3.47 0.055
1% 5N 36.4 974.8 2.80 0.039
5% S5 75 I 40.5 1141.8 3.28 0.037
1% IE T & 37.8 1111.3 3.19 0.035
5% IE T T 64.2 1261.8 3.62 0.054
1% 5 T B 48.0 1181.3 3.39 0.042
5% 5 T T 69.2 1117.0 3.21 0.066

PR, Z5 WA 3,3 MR LL 19 1E T il 43 452 5K
£ it BR A A
F3ORFIBEAT pR el e RS H R

Table 3 Standard curves and detection limits in different modes

S A5 2 APERIA R MR KHER/(ng/kg)
ilf 4 A5 2 ¥=0.010x+0.000  0.9993 0.004
1% 1E T BTN ¥=0.2374+0.000  0.9995 0.001
AR Y=0.512x+0.000  0.9992 0.003
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Figure 3 Test results of GBW10045a Hunan rice under different modes
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Table 4 Comparison of recoveries in different models

e b / (mg/ke) b R / (%) e MRS/ (mg/ke) MR AR /%
0.05 84.8 0.05 98.6
0.05 85.7 0.05 97.4
0.05 89.4 0.05 93.6
0.10 82.3 0.10 98.0
T 18 ) A i A5 X 0.10 89.4 1% 1F T Wil 48 452 =C 0.10 95.1
0.10 83.9 0.10 99.2
0.50 76.1 0.50 96.1
0.50 77.9 0.50 97.6
0.50 79.6 0.50 95.7
5% ik (5] BEAE, WA, A R A % 5 T R B (ICP-MS)
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