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Rapid detection of arsenic, cadmium and lead content in wheat flour by portable high-sensitivity
X-ray fluorescence spectroscopy technology
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WU Chiying’, XU Xiaowei’, DENG Xiaojun®
(1. School of Life Sciences, Shanghai University, Shanghai 200444, China;2. Technical Center for
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Abstract: Objective A portable high-sensitivity X-ray fluorescence spectrometry method was established to directly
and quickly determine the content of arsenic, cadmium and lead in wheat flour. Methods Part of the sample was put into
the sample cup, and then directly put the sample cup into the portable high-sensitivity X-ray fluorescence spectrometer for
testing. The testing time, sample compactness, and testing thickness of the instrument were optimized and applied to the
detection of different types of wheat flour. Results The relative standard deviation (RSD, n=6) of the precision was
between 0. 6% and 4. 8%, and the recovery rate was 78. 3%-120. 4%. The detection limits of lead, cadmium and arsenic
were 0. 06 mg/kg, 0.06 mg/kg, 0.05 mg/kg, the quantification limits were 0. 19 mg/kg, 0.19 mg/kg and 0. 17 mg/kg,
respectively. The correlation coefficient of portable highly sensitive X-ray fluorescence spectrometry and inductively
coupled plasma mass spectrometry was greater than 0. 98. Conclusion The method has relatively high precision, good
detection limit and quantification limit, and can meet the requirements of simultaneous rapid detection of multiple heavy

metal elements in wheat flour.
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Figure I ~ Optimization of detection time
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Figure 2 Optimization of sample compactness
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Table 1  Linear equations, correlation coefficients, limits of detection and limits of quantitation
TR ARG/ (mg/kg) LT PeE ZBU(RY) K PR/ (mg/kg) EE MR/ (mg/kg)
Pb 0~1 y=1.240 750X-0.154 8 0.999 0.06 0.19
Cd 0~1 ¥y=0.723 135X-0.016 1 0.996 0.06 0.19
As 0~1 y=1.049 268X+0.027 8 0.996 0.05 0.17
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Table 2 Recovery rate of the X—ray fluorescence spectroscopy

method
FESZFR WITE WINAKOF/ (mg/kg) Im] 5 L/ 9%
0.05 96.8~107.8
cd 0.10 82.3~110.3
0.25 91.8~108.7
0.1 84.4~98.2
IINZZ K As 0.2 92.3~120.4
0.5 93.1~103.4
0.2 85.2~98.7
Pb 0.4 80.8~92.9
1.0 78.3~100.3
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Table 3 Inductively coupled plasma mass spectrometry standard curve
LR M/ (pg /mL) LR PUE FB(R)
Pb 0~50 ¥=0.047X+0.007 9 0.999

Cd 0~50 ¥=0.004X+0.000 1 0.999

As 0~50 y=1.049X+0.006 8 1.000
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Table 4 Comparison between XRF method and inductively

coupled plasma mass spectrometry

pIIE7N
Y R U 0 f=3 7
1k JLE KEHE/ % RETE/% -
Cd  1.1-28 1.7~29 823~110.3
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Pb  0.6~22  1.5~2.0 78.3~100.3
Cd  03~24 0.8~29 77.0~97.4
AR A S TR RIS As 0.5~44  1.0-3.4  79.0~109
Pb  0.03~12 0.9~3.8 85.7~118.2
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