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Abstract 

In the present work, a dual mode sensor, which was obtained by integrating B, N, S 

co-doped carbon dots and Fe3+ (BNS-CDs@Fe3+), was developed for sensing ascorbic 

acid (AA). The fluorescent signal of BNS-CDs@Fe3+ sensor could be enhanced by 

AA, and a good linear relationship was obtained in the range of 0.1-600 µM with a 

detection limit down to 0.05 µM. More fascinatingly, the color of the sensor solution 

gradually changed from blue to red with the increasing concentrations of AA, which 

allowed establishing a simple colorimetric assay for AA detection in the linear range 

of 1-110 µM with a detection limit of 0.3 µM. Notably, a paper sensor for the 

determination of AA was developed with a lowest visual concentration of 1 µM, 

providing a novel and convenient platform for AA detection. More importantly, cell 

imaging experiments showed that this sensor can be applied for AA detection in HeLa 

cell, suggesting this sensing system holds great potential in biosensing and 

bioimaging. 
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