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Research Progress on Nanoparticle Detection Technology in Food
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Abstract At present,nanomaterials have been used in edible agricultural products and processed foods,
playing an important role in nutritional enhancement, color and flavor, sterilization and preservation,
storage and transport,etc. However,due to the unique size and surface effects of nanoscale microparticles,
the potential health risks of nanomaterials to the human body cannot be ignored. Therefore, in the
application of nanomaterials in food, attention should be paid to the concentration, size, shape and other
conditions of nanoparticles in food, which is inseparable from reliable and accurate nanoparticle analysis
technology. The latest technologies for the characterization,imaging and detection of nanoparticles in food
were summarized, the characteristics of microscopy, chromatography, fractionation, spectroscopy, mass
spectrometry and their current applications in food analysis were analyzed. The future development
prospects of nanoparticle detection technology in food were also projected.
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Table 1

Different parameters and characterization methods of nanoparticles

Nanoparticle Microscopy related

properties technologies

Chromatography

related techniques

Other

technologies

Spectroscopy related Mass spectrometry

technologies related technologies

Concentration

Size SEM, TEM, AFM,CLSM FFF,CE,HDC,SEC

Particle size

SEM,TEM,AFM.CLSM FFF,CE,HDC,SEC

distribution
Surface charge AFM CE
Surface area TEM, AFM
Geometry SEM.,TEM, AFM,CLSM FFF
Reunification SEM,TEM, AFM,CLSM FFF

SEM, TEM,CLSM

Structure

Composition TEM

ICP-MS, SP-ICP-MS,

ICP-OES, UV/ViS,FS

FFF-ICP-MS
SP-ICP-MS,
FS,DLS,SLS, LIPS NTA
FFF-ICP-MS
DLS SP-ICP-MS NTA
DLS
XPS
DLS,SLS FFF-ICP-MS
SP-ICP-MS,
FS,DLS,SLS NTA
FFF-ICP-MS
XRD,IR,RS
RS.IR,FTIR,XRD, SP-ICP-MS,

DMA,DSC, TGA

XPS,FS,UV/Vis FFF-ICP-MS, LC-MS

Note: SP-ICP-MS: Single Particle Inductively Coupled Plasma Mass Spectrometry; FFF . Field-Flow Fractionation; UV/ViS.; UV-Visible
Spectroscopy ; FS: Fluorescence Spectroscopy; SEM: Scanning Electron Microscope; TEM: Transmission Electron Microscope; AFM: Atomic

Force Microscope; CLSM; Confocal Laser Scanning Microscope; DLS: Dynamic Light Scattering; SLS; Static Light Scattering; LIPS: Laser-

Induced Plasma Spectroscopy; CE: Capillary Electrophoresis; NTA: Nanoparticle Tracking Analysis; HDC: Hydrodynamic Chromatography;

SEC: Size Exclusion Chromatography; XPS: X-ray Photoelectron Spectroscopy; XRD: X-ray diffraction; TGA : Thermogravimetric Analysis; DSC.

Differential Scanning Calorimetry; DMA ;: Dynamic Mechanical Analysis; FT-IR:Fourier Transform Infrared Spectroscopy;IR:Infrared Imaging

Spectrometer; RS: Raman spectroscopy

2.1 BREE

BB L il A K B B 2 S5 3k 1) A K AU T
WAL Ty 1 & 08 it B 7 B BS (Electron microscope,
EMD Sk s2 81 EM U iy 5 94 K UKL IR L K/ Al
BERSHRAAF A, EM bk — R RBER
L G T R R0 AR5 X S A 5 R
8 D55 A% A S v, 48 7 A s T S IR A
SRR A AR A B & AR B . AREEOR 1Y
AR 3 PR AR IR B ARG L A T ) R
(Atomic force microscope, AFM)™ 34 iy i {45
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