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Rapid detection of arsenic, cadmium and lead content in wheat flour by portable high-sensitivity

X-ray fluorescence spectroscopy technology

ZHONG Hailin'?

, ZHANG Runhe’, ZHAO Chaomin®, NIU Bing', FAN Xiang®, CAI Wenxuan’,

WU Chiying®, XU Xiaowei’, DENG Xiaojun’
(1. School of Life Sciences, Shanghai University, Shanghai 200444, China;2. Technical Center for
Animal Plant and Food Inspection and Quarantine, Shanghai Customs, Shanghai 200135, China)

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 1~ Optimization of detection time
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Figure 2 Optimization of sample compactness
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Figure 3 Optimization of the sample quality

2.2 XRFJFEM #5170
2.2.1 bR py g

SEAR I rey W RN B R R X SR
Sk B 15 22 1Y BRI, X /N Ry 4 JE T
F RO AT DLE i AR SRR T AR IE . FE



S T 495 R SR X RO T H AR PRSI /N A Ry R A R ST

Bk, 4 —747—

(9 B AN B 2 WSS T 1 77 A S ) 5 AN TR R
Moy B & A N 48 A 22 5, S B0 UER s
(14 15 55 5 S5 AN (), ARG Y BR B s e B s 7= — R
Mo ¥ 1. 2.2 AUEF TAE &, LA gh 4R i FP 2

HAE X 5 H AR Y A5 AR TAE Lt
F 1 AT WA AR e R AT, 3 A 4 e
B E LT E R 0~1 mg/kg, 7 B HBR N
0.05~0. 06 mg/kg, E &R K 0.17~0. 19 mg/kg.

R ARMET AR L B AHOC R B BRI E R

Table 1  Linear equations, correlation coefficients, limits of detection and limits of quantitation
JLE ZVEYER/ (mg/kg) 2Pk YerE ZEU(RY) KPR/ (mg/kg) E PR/ (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
FEMAFR W IITER IRINIKF/ (mg/kg) [l Wi 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
IINZ M 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
JLHE M/ (ng /mL) AR PERBURY)
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
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Cd  1.1~28  1.7~29 82.3~110.3
X k7 ik ik As  1.1~4.8 1.2~2.3  84.4~120.4
Pb  0.6~22 1.5~2.0 78.3~100.3
Cd  03~24 0.8~29 77.0~97.4
MR & 45 B TR As 0.5~44  1.0~3.4  79.0~109
Pb  0.03~1.2 0.9~3.8 85.7~118.2
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Figure 4 Correlation diagram between mercury, cadmium,
plumbum, arsenic standard determination method and XRF

method
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