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ABSTRACT: Objective To establish an anodic stripping voltammetry method based on disposable screen-printed
electrodes for the rapid quantitative detection of inorganic arsenic in grain, and systematically validate the proposed
method. Methods Screen-printed electrodes were employed combining with rapid extraction and mild pretreatment

methods. The optimal detection conditions were determined by optimizing the electrode geometry, carbon-based ink
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materials and the concentration of sodium tetrachloroaurate in the working buffer. The method was validated in terms of

linear range, limit of detection, limit of quantitation, precision and accuracy. And it was compared with the liquid

chromatography-inductively coupled plasma mass spectrometry method in GB 5009.11—2024 National food safety

standard-Determination of total arsenic and inorganic arsenic in foods. Finally, the repeatability of the method was

verified, and a method for on-site rapid screening was established. Results Under the optimized conditions, the method

exhibited a good linear relationship within the concentration range of 0.046-0.440 mg/kg, with a determination

coefficient (r?) of 0.9991. The limit of detection was 0.018 mg/kg, and the limit of quantitation was 0.062 mg/kg. The

spiked recoveries ranged from 85% to 92%, with relative standard deviations of 5.8%—12.4%. No significant difference

was observed between the results of this method and those obtained by the GB 5009.11—2024. The paired t-test P for

measurements from multiple instruments were all greater than 0.05. Conclusion This method is simple to operate,

rapid and low-cost, making it suitable for on-site rapid quantitative detection in grain depots and processing enterprises,

with good prospects for promotion and application.
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Table 1 Effects of different working electrode shapes on current

signals
TAEHBRIER HLIRAE 5 P 3{E/pA 5 5 A %
EJTE 0.322 4
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Table 2 Effects of different ink carbon-based materials on
current signals

TR LA R HLU AR5 P 3 (H /A AR5 B E %
PR406 0.322 4
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C-1011-6 0.143 11
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CH-8MOD2 0.112 16
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Table 3 Effects of sodium tetrachloroaurate concentration on
current signals

PSRRI /% BTN 5 /pA A5 REU%
0.10 0.10 3
0.20 0.25 8
0.35 0.31 11
0.50 0.36 13
0.75 0.29 9
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B 10 RZS FUROKFE A, BT B 0E A A v Ot 2 3 LA R K
TOHLRFR ) Tobr i fh 2o BRI 0 3 RAVE MR R, 10
FEAE g f B, 12 1 0 ROK e JE ML A ARG DN 1 4 e B Sy
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Table 4 Comparison of detection results between this method and the GB 5009.11—2024 method
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FE it 25 FrifE S (H/(mg/kg) St A

P RSDs/% /% P RSDs/% BB /%

/(mg/kg) /(mg/kg)
GBW(E)100357 0.081 0.085 4.4 104.3 0.088 10.0 108.2
GBW(E)100349 0.190 0.195 49 102.5 0.210 9.1 110.4
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Table 5 Determination range of test results (mg/kg)
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PRl e w0 W YA
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PR R O 2R R, A S RN A 2 B 40 T I S o R o
{8, REER . IARESZEE RS GB 5009.11—2024 KL
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