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Abstract: In recent years, upconversion nanomaterials have been rapidly developed in the field of food safety de-

tection. Upconversion nanoparticles (UCNPs) can convert near-infrared light into visible light and have the charac-

teristics of low fluorescent background and good chemical stability, improving the sensitivity and accuracy of detec-

tion. This review summarizes the current commonly used UCNPs surface functionalization strategies, outlines the re-

cent research progress of UCNPs in food safety detection, discusses some problems and challenges faced by UCNPs

in practical application, and looks forward to the future development prospects of UCNPs in food safety detection.
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Tab. 1 Application of FRET SENSOR using MnO,/AuNPs as energy receptor in food safety detection

fig it it A g Z ik A6 I 49y it LA A 0 R EE BTN
NaYF,: Yb,Er@NaYF, AuNPs Hg' 0. 06~6 pmol - L' 13.5 pmol - L' [32]
NaYF,:Yb,Er AuNPs Thiamphenicol 0. 1~1 wmol-L"" 3 nmol - L' [33]
NaYF,:Yb,Er AuNPs ampicillin 10~100 ng-mL™ 3.9 ng-mL”’ [34]
NaYF,:Yb,Er AuNPs Cu™ 0.02~1 pwmol -L™! 18.2 nmol - L™ [35]
NaYF,:Yb,Er@NaYF,: Yh AuNPs Cyanides 0~200 pwmol - L™ 1.53 pmol L™ [36]
NaYF,:Yb,Er AuNPs Ccr* 0~50 wmol - L™ 0. 44 pmol- L™ [37]
NaYF,:Yb,Er AuNPs S. aureus 47~4.7x10" CFU- mL™ 10.7 CFU-mL"! [38]
NaYF,:Yb,Er AuNPs S. typhimurum 1. 16x10°~1. 16x10" CFU +mL™"' 36 CFU-mL™' [39]
NaGdF,:Yb,Er MnO, Carbendazim 0. 1~5 000 ng-mL™" 0.05 ng-mL™' [40]
NaGdF,: Yb, Er@NaGdF, MnO, Tobramycin 10~180 ng-mL™" 3.04 ng-mL™ [41]
Ag,M00,:Yb, Er MnO, As™ 0~150 ng-mL" 0. 028 ng:mL™" [42]
NaYF,@NaYF,: Yb,Tm MnO, H,0, 1..0~1 000 nmol+ L™ 0.23 nmol - L™ [43]
NaY/GdF,: Yb,Er MnO, diazinon 0. 1~30 ng'mL™" 0.1 ng-mL™ [44]
NaYF,:Yb,Er MnO, glutathione 0.1~100 pmol-L™" 41 nmol -1 [45]
NaYF,:Yb,Tm MnO, Fe?* 0.1~22 wmol- L' 0.113 pmol-L™" [46]
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Fig.2  Construction and detection principle diagram of radiation energy transfer sensor based on UCNPs single fluorescence detec-
tion signal. (a)Schematic illustration of 107 detection by a radiation energy transfer sensor based on UCNPs*". (b) The de-
tection result of 1075. Top left: fluorescence of detection at different 107 concentrations. Bottom left: detection absorption

graphs at different 10 concentrations. Top right/bottom right: detect the correlation linear relationship of 103
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