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N, P co-doped lotusroot biocarbon material for
electrochemical sensing of rutin

WANG Xiaoyu, GAO Yi, LIU Yaopeng, LU Youluan, ZHENG Yin', HUANG Wensheng
( School of Chemical and Environmental Engineering, Hubei Minzu University, Enshi 445000, Hubei, China )

Abstract: N, P co-doped biocarbon material was prepared from lotus root and ammonium polyphosphate
(APP), and characterized by SEM, TGA, XRD, XPS and FTIR for analyses of structure, morphology and
elemental composition. The N, P co-doped biocarbon material was then used to modify glassy carbon
electrode and construct an electrochemical sensor for rutin detection, and the electrochemical performance
of the sensor as well as the electrochemical behavior of rutin on different electrodes were further
investigated by electrochemical impedance spectroscopy, cyclic voltammetry and differential pulse
voltammetry. The results showed that, with a mass ratio of lotus root to APP of 1:1 and pyrolysis
temperature of 800 °C, the electrode prepared from the N, P co-doped biocarbon material exhibited the
best detection effect on rutin. Moreover, the rutin concentration had a linear relationship with the response
current of the modified electrode, and the detection range was 0.01~10 umol/L with the detection limit of
1.19x107* pmol/L (signal to noise ratio=3). In addition, the modified electrode displayed high sensitivity of
rutin detection in Shuanghuanglian oral liquid and healthy human urine samples.
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Fig. 1 Schematic diagram of preparation process of modified electrode and reaction mechanism with rutin on the electrode surface
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Fig.2 SEM images of LRPC-800 (a), N&P/LRPC-800-1 (b, c)
and N&P/LRPC-800-2 (d)
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Fig. 3 TGA curves of LRPC, N&P/LRPC-1 and APP
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Fig. 5 FTIR spectra of LRPC-800, N&P/LRPC-800-1 and
N&P/LRPC-800-2
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