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Abstract: Vanillin is a common food flavoring agent. However, excessive intake may pose health risks to the hu-
man body. Therefore, it is urgent to establish efficient and sensitive detection methods. Using halloysite nanotubes
as the carrier, fluorescent ionic liquid as the fluorescent group and functional monomer, a sensing material with spe-
cific recognition ability for vanillin was prepared by surface molecular imprinting technology. The successful synthe-
sis of the sensing material was confirmed through scanning electron microscopy, Fourier transform infrared spectros-
copy and X-ray diffraction. The fluorescence intensity of the sensing material at 333 nm decreased regularly with the

increased concentration of vanillin, showing a good fluorescence response characteristic. The fluorescence intensity
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ratio (Fy/F) of the material showed a good linear response with vanillin in the concentration range of 0-80 nmol-L™".

The detection limit was as low as 0. 75 nmol+L™". Furthermore, this material possessed excellent selectivity, anti-in-

terference ability, reusability and stability. It had been successfully used in the detection of vanillin in actual sam-

ples. The sensing material developed in this paper provides a highly sensitive approach for the rapid detection of

trace amounts of vanillin, which shows promising application prospects.
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Fig.5 Fluorescence spectra of HNTs@ILs@SMIPs (a) and HNTs@ILs@SNIPs (b) after adsorbing vanillin and the linear rela-

tionship between Fo/F and vanillin concentrations(c)
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Fig.6 Excitation and emission spectra of HNTs@ILs@SMIPs and UV spectrum of vanillin (a) , fluorescence-decay profiles(h).

(¢)UV spectra of HNTs@ILs@SMIPs before (curve a), after (curve b) adsorbing vanillin, vanillin (curve ¢), and their

sum (curve d)
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Tab. 1  Detection results of vanillin in beverages

e b B/ R E, iR/ RSD/
T
(nmol-L™") (nmol-L™") % %
0. 000 5.951 — 3.6
31 20. 00 26.24 101.5 3.6
40. 00 42.90 92. 36 0. 81
60. 00 64. 44 97.48 0.22
0. 000 6.988 — 4.4
. 20. 27. 102.7 1.1
Tk 2 0. 00 53 0
40. 00 48.21 103. 1 3.4
60. 00 68. 28 102.2 1.9
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