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Determination of sodium dehydroacetate using bismuth ion as probe by

polycitrulline-modified electrode
MA Xin-ying, MENG Ling-hui, SUN Qiao-ling, LV Hui-ping” , CHEN Mei-feng, ZHU Qi
(School of Chemistry and Chemical Engineering, Heze University, Heze 274015, China)

Abstract: A polycitrulline-modified electrode was prepared using cyclic voltammetry. Compared to the bare
electrode , this modified electrode significantly enhanced the redox peak current of bismuth ions, demonstrating excellent
electrocatalytic activity.Sodium dehydroacetate was once used as a food additive , but was banned in China’s National Food
Safety Standard for the Use of Food Additives (GB 2760—2024) ,implemented on February 8,2025, due to its harmful
effects on human health. Sodium dehydroacetate itself is electrochemically inactive and cannot be directly measured by
electrochemical methods. However, it can form a complex with bismuth ions.Thus, a novel electrochemical method was
developed to determine sodium dehydroacetate in food based on the decrease in the reduction peak current of bismuth
ions on the polycitrulline-modified electrode with increasing sodium dehydroacetate concentration. Experimental results
showed that when the sodium dehydroacetate concentration ranged from 1.00%10® to 6. 00 10™° mol/L, the reduction
peak current of bismuth ions exhibited a significant linear relationship with the logarithm of sodium dehydroacetate
concentration. This avoided the segmented working curve phenomenon caused by inflection points at higher concentrations
in electrochemical measurements.The linear equation was:i,, =113. 56-32. 38lgc (mol/L) ,with a correlation coefficient
R=-0.992 5.The detection limit for sodium dehydroacetate was 1.00% 10~ mol/L. When applied to bread and other
samples , the recovery rate ranged between 97. 50% and 103. 75% ,indicating promising practical applications.
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