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With the continuous development of nanotechnology and materials science, a variety of nanoscale materials have

been developed for purifying complex food matrices or providing response signals for accurate and rapid detection

of various mycotoxins in foods. Mycotoxins are highly toxic, widely contaminated, and difficult to remove. They can

enter and enrich the food chain through foodstuffs and animal-derived products such as meat, milk, and eggs and

ultimately penetrate into organisms, causing reproductive abnormalities, immunosuppression, cancer, and other

serious diseases, which pose a serious threat to human health.
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1. Introduction

To date, food safety remains one of the major issues of widespread concern worldwide. The presence of toxic and

hazardous substances in food is an important aspect that contributes to food safety problems . Foods such as

grains, oils, and fats are prone to contamination by fungi such as Aspergillus, Penicillium, and Fusarium at various

stages, including production, processing, storage, and transportation . Under conditions of high temperature

and humidity, these microorganisms can produce and accumulate mycotoxins and secondary metabolites that

serve as typical food contaminants. Mycotoxins are highly toxic, widely contaminated, and difficult to remove .

They can enter and enrich the food chain through foodstuffs and animal-derived products such as meat, milk, and

eggs and ultimately penetrate into organisms, causing reproductive abnormalities, immunosuppression, cancer,

and other serious diseases, which pose a serious threat to human health . In addition, most fungi are capable

of producing multiple toxins simultaneously, making the co-contamination of food with multiple toxins highly

common. The cumulative or synergistic effects of these toxins can lead to more significant toxic effects than single

toxins , further highlighting the importance of controlling and monitoring mycotoxins in food. Consequently,

the World Health Organization (WHO), the European Food Safety Authority (EFSA), the Food and Agriculture

Organization of the United Nations (FAO), and the Codex Alimentaria Commission (Codex Alimentaria) have jointly

established limits and detection requirements for biotoxins, including mycotoxins  (Table 1). It is essential to

strengthen the research on specific, sensitive, rapid, and reliable strategies for mycotoxins detection in food to

safeguard human health effectively .

Table 1. Maximum permissible limits for mycotoxins in foods of different countries or organizations.
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2. Nanoscale Materials for Instrumental Analysis of
Mycotoxins

Currently, instrumental analysis techniques based on chromatographic separation, mass spectrometry, or

spectroscopy remain the primary strategies for accurately detecting mycotoxins in food, widely accepted as

standardized methods by international organizations . Large-scale analytical instruments, typically

equipped with sensitive detectors and data analysis modules, can successfully detect trace levels of toxin targets

with advantages of accuracy, reproducibility, and reliability . However, various mycotoxins may coexist at

extremely low concentrations in food, and considering the complexity of food matrices, it is necessary to purify the

food matrix during the detection process while achieving the enrichment of low-concentration mycotoxins to meet

the requirements of instrument analysis . In response to this challenge, novel purification materials with

nanoscale features or exceptional structural characteristics have been continuously developed and used in

combination with various large-scale analytical instruments, such as chromatography and mass spectrometry,

achieving accurate and sensitive detection of mycotoxins in complex food matrices . Table 2 illustrates the

application of various nanoscale materials in solid-phase extraction (SPE) and solid-phase microextraction (SPME)

processes for the detection of mycotoxins in food.

Table 2. Application of various nanoscale materials in SPE and SPME processes for the detection of mycotoxin in

food.
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UPLC-MS/MS ST, FB , FB ,

OTA, ZEN,
HT-2, T-2,
DON, 3-
AcDON, NIV,
15-AcDON

through hydrogen bonding,
π-π interaction, and
electrostatic or hydrophobic
interaction; good
simultaneous adsorption
performance; significantly
reducing the matrix effect

2000 μg/kg;
LOD: 0.04–
4.21 μg/kg;
LOQ: 0.13–
14.03 μg/kg;
Recovery:
80.79–
112.37 %
(RSD: 2.91–
14.82 %, n =
4)

Fe O @COF
Magnetic SPE
coupled with UHPLC-
MS/MS

AFB , OTA,
ZEN, TEN,
ALT, ALS,
AME, AOH,
TEA

Fruits

Abundant aromatic rings
and carbonyl groups in
Fe O @COF structure;
through the strong π-π
interaction and hydrogen
bond between mycotoxin
and Fe to realize effective
enrichment of target
mycotoxin

Linear
range: 0.05–
200 μg/kg;
LOD: 0.01–
0.50 μg/kg;
LOQ: 0.10–
1.00 μg/kg;
Recovery:
74.25–
111.75 %
(RSD: 2.08–
9.01 %, n =
5)

PDA@Fe O -
MWCNTs
Magnetic SPE
coupled with HPLC-
FLD

AFB , AFB ,
AFG , AFG ,
OTA, OTB

Edible
vegetable oils

Good water solubility and
dispersibility; largely
eliminating the influence of
matrix effect

Linear
range: 1–
100 μg/L;
LOD: 0.2–
0.5 μg/kg;
LOQ: 0.6–
1.5 μg/kg;
Recovery:
70.15–89.25
%
(RSD: ≤ 6.4
%, n = 6)

rGO/AuNPs
SPE coupled with
UHPLC-MS/MS

AFB , AFM ,
OTA, ZEA, α-
ZOL, β-ZOL,
ZAN, α-ZAL,
β-ZAL

Milk Good adsorbability; adding
AuNPs increases the
distance between graphene
layers and minimizes
agglomeration

Linear
range: 0.02–
200 ng/mL;
LOD: 0.01–
0.07 ng/mL;
LOQ: 0.02–
0.18 ng/mL;
Recovery:
70.1–111.1
%
(RSD: 2.0–
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Materials/Methods Mycotoxins Substrates Properties of Materials Results Ref.
11.1 %, n =
5)

MIL-101(Cr)@Fe O
Magnetic SPE
coupled with UHPLC-
MS/MS

AFB , AFB ,
AFG , AFG ,
OTA, OTB, T-
2, HT-2, DAS

Maize, wheat,
watermelon,
and melon

Magnetic separation and
adsorption capabilities
involving polar or nonpolar
forces, hydrogen bonding
forces, and π-π
conjugation with mycotoxin-
rich functional groups

Linear
range: 0.2–
100 ng/mL
LOD: 0.02–
0.06 μg/kg;
LOQ: 0.08–
0.2 μg/kg
Recovery:
83.5–108.5
%
(RSD: 1.6–
10.4 %, n =
5)

Fe O @SiO -NH
Magnetic SPE
coupled with ELISA

AFB
Pixian
douban

Rapid separation and
enrichment under the
external magnetic field;
strong chemical stability,
storage stability, and
specificity combined with
aptamer

Linear
range: 0.5–
2.0 ng/mL;
LOD: 0.17
ng/mL;
LOQ: 0.48
ng/mL;
Recovery:
80.19–
113.92 %
(RSD: 2.30–
7.28 %, n =
3)

HAS
SPE coupled with
HPLC-PHRED-FLD

AFB
Vegetable
oils

Outstanding adsorption
properties due to the large
number of functional group
hydrogen bonding,
hydrophobicity, and π-π
interactions; minimizing the
pretreatment time and the
amounts of organic
solvents

Linear
range: 0.10–
50 μg/kg;
LOD: 0.03–
0.09 μg/kg;
LOQ: 0.1–
0.3 μg/kg;
Recovery:
66.9–118.4
%
(RSD: ≤ 7.2
%, n = 6)

UIO-66-NH @MIPs
SPE coupled with
HPLC

AFB , AFB ,
AFG , AFG

Wheat, rice,
corn,
soybean

Uniform and stable; the
unique pore structure
effectively improving the
selective adsorption
capacity; excellent affinity
and selectivity

Linear
range: 0.20–
45 μg/kg;
LOD: 0.06–
0.13 μg/kg;
LOQ: 0.24–
0.45 μg/kg;
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Materials/Methods Mycotoxins Substrates Properties of Materials Results Ref.
Recovery:
74.3–98.6 %
(RSD: 1.0–
5.9 %, n = 6)

MWCNT-COOH + C
SPE coupled with
UPLC-MS/ MS

21 mycotoxins
(AFs, OTA,
OTB, ZEN, T-
2, ZEN et al.)

Corn, wheat

Significantly reducing the
matrix effect; high-
throughput screening of
various targets; greatly
improving the detection
efficiency

LOQ: 0.5–25
μg/L;
Recovery:
75.6–110.3
%
(RSD: 0.3–
10.7 %, n =
5)

HNTs-HMIPs
SPE coupled with
HPLC-FD (Figure 1a)

ZEN
Rice corn,
red beans,
oats, wheat

Hollow imprinted polymer;
excellent adsorption due to
the loose and porous
characteristics

LOD: 0.5
μg/kg; LOQ:
4.17 μg/kg
(Oat), 1.8
μg/kg
(Wheat);
Recovery:
77.13–102.4
%
(RSD: ≤ 5.59
%, n = 6)

SPME

AuNPs
SPME coupled with
UHPLC-MS/MS

PAT

Apple juice,
fresh apple,
apple baby
food, orange
juice

Capillary monolithic column
directly modified by AuNPs;
high specificity and high
affinity

Linear
range: 8.11–
8.11 × 10
pmol/L;
LOD: 2.17
pmol/L;
Recovery:
85.4–106 %
(RSD: 4.1–
7.3 %, n = 5)

MAA-co-DVB
SPME coupled with
HPLC

AFB , ZEN,
STEH

Rice

High-strength
micro/nanostructure
containing a large number
of acrylic groups forming
hydrogen bonds with
groups in the target
structure; effectively
overcoming the matrix
effect

Linear
range: 0.01–
1.0 mg/kg;
LOD: 0.689–
2.030 μg/kg;
LOQ: 5.36–
14.4 μg/kg
Recovery:
86.0–102.8
%
(RSD: ≤ 4.8
%, n = 4)
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PDA-IL-NFsM, polydopamine and ionic liquid bifunctional nanofiber mat; HNTs-HMIPs, halloysite nanotubes hollow

molecularly imprinted polymers; ST, sterigmatocystin; FB , fumonisin B ; HT-2, HT-2 toxin; T-2, T-2 toxin; NIV,

nivalenol; 3-AcDON, 3-acetylated deoxynivalenol; 15-AcDON, 15-acetylated deoxynivalenol; TEN, tentoxin; ALT,

altenuene; ALS, altenusin; AME, alternariol monomethyl ether; AOH, alternariol; TEA, tenuazonic acid; ZEA,

zearalenone; α-ZOL, α-zearalenol; β-ZOL, β-zearalenol; ZAN, zearalenone; α-ZAL, α-zearalanol; β-ZAL, β-

zearalanol; OTB, ochratoxin B; DAS, ochratoxin B; PAT, patulin; STEH, sterigmatocystin; OTA, Ochratoxin A.

2.1. Absorbent for SPE

The SPE process is the most commonly used pretreatment method for complex food matrices, which can purify the

matrix and enrich trace substances at the same time. This process requires only a small amount of organic solvent

and has good reproducibility . The property of SPE sorbents determines the effectiveness of SPE as a

preprocessing technique . Various nanoscale or microscale materials typically possess a large surface area,

enabling the loading of numerous specific recognition groups and achieving specific recognition of trace

mycotoxins in complex matrices . This requirement is essential for excellent SPE purification materials.

Nano-silica (SiO ) is easily prepared and possesses a large pore volume and specific surface area. It exhibits

excellent hydrophilicity and can be easily surface-modified and combined with other materials . As a result, it

is widely used as SPE sorbent for the purification of food matrices. Yuan et al. employed humic-acid-bonded silica

(HAS) material for the SPE purification of lipid matrices, followed by high-performance liquid chromatography and

photochemical post-column reactor fluorescence spectrum (HPLC-PHRED-FLD) to simultaneously quantify

aflatoxin (AF) and benzo(a)pyrene (BaP) and evaluated the extraction effectiveness and efficiency . The HAS

adsorbent has outstanding adsorption properties due to the large number of functional group hydrogen bonding,

hydrophobicity, and π-π interactions, which minimize the pretreatment time and the amounts of organic solvents. It

can efficiently and stably adsorb two targets from the lipid matrix and obtain accurate detection results (limits of

quantification (LOQs), 0.05–0.30 µg kg ; limits of detection (LODs), 0.01–0.09 µg kg ). Compared with a single

type of SPE material, the composite SPE material composed of multiple nanoscale materials can combine the

advantages of various materials in a targeted manner. This not only helps to improve the purification efficiency but

also significantly improves the selectivity of the target compound. Especially in high-throughput, multi-target

mycotoxin detection, composite SPE materials have obvious advantages. Wang and his team compared the

performance of composite SPE materials composed of different types and dosages of multi-walled carbon

nanotubes (MWCNTs) and five different typical adsorbents (i.e., octadecylsilyl (C ), hydrophilic–lipophilic balance

(HLB), mixed-mode cationic exchange (MCX), silica gel, and amino-propyl (NH )) in purifying corn and wheat

matrices and extracted a total of 21 mycotoxins . The combination of MWCNTs (20 mg) and C  (200 mg) was

demonstrated to be the most effective, significantly reducing the matrix effect, enabling the high-throughput

screening of various mycotoxins, and greatly improving the detection efficiency. The study of Han et al. combined

carbon-based nanomaterial graphene (rGO) with stable chemical properties, a high specific surface area, and a

strong adsorption capacity with gold nanoparticles (AuNPs), which effectively overcame its irreversible aggregation

problem in solution . Compared with commercial SPE materials, their novel nanoadsorbent rGO/AuNPs showed

comparable or even better adsorption and purification effects at a lower cost. A satisfactory linear quantification

range (0.02–0.18 ng mL , R  ≥ 0.992) was obtained for nine mycotoxins in milk in combination with ultra-

performance liquid chromatography–tandem mass spectrometry (UPLC-MS/MS) analysis, which laid the

foundation for the further development of an effective method for high-throughput and rapid screening of multi-

mycotoxins. Although such nanoscale composite SPE materials have largely enhanced the purification and

detection rates, they are not specific enough to accurately purify or enrich for a single mycotoxin. Therefore, the
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development of nanoscale pretreatment materials that are both efficient and specifically recognized for the

extraction of mycotoxins from food products is of great importance.

Molecularly imprinted polymers (MIPs) are a class of chemically synthesized materials with the specific recognition

capability to target molecules, which are called “artificial antibodies (Abs)” . Due to the remarkable stability

and selectivity, MIPs have been widely used as sorbents for the extraction of various chemical substances 

. Dalibor’s team compared the prepared MIPs with selective recognition and binding sites for zearalenone (ZEN)

with the non-selective reversed-phase C  extractant and evaluated the difference in the analytical characteristics

of the two extractants during the extraction process . Due to the use of online SPE, the two detection strategies

based on the high-performance liquid chromatography (HPLC) of MIPs or C  absorbents established in this study

overcame the drawbacks of time-consuming and manual sample pretreatment in ZEN detection. Unfortunately, the

two SPE detection strategies were similar in terms of linear range, sensitivity, reproducibility, and even no

significant difference in specificity identification, which was inferred to be caused by the strong affinity of the

esterophilic target ZEN on the C  sorbent. Metal–organic frameworks (MOFs) are a class of crystalline materials

formed by the coordination of metal ions or clusters with organic ligands . They are characterized by a high

specific surface area, large porosity, ease of synthesis, thermal stability, and tenability . Liang’s team attached

MIPs to the surface of MOF material UiO-66-NH  via the precipitation aggregation method as an adsorbent for

SPE, which was used for the adsorption and quantification of aflatoxins (AFB , AFB , AFG , and AFG ) in grains,

and the adsorption capacity was compared with that of commercial SPE . In this study, the surface of UIO-66-

NH  was modified by grafting glycidyl methacrylate (GMA), which effectively preserved the interaction between the

monomer and the virtual template and formed hydrogen bonding sites. The prepared novel surface-imprinted

polymer materials were uniform and stable, and the unique pore structure could effectively improve the selective

adsorption capacity of polymer materials. Secondly, due to the large specific surface area of MOFs and the high

specificity of MIPs, it shows excellent affinity and selectivity for aflatoxins, and it is a rapid, cheap, efficient, and

reusable method. Unfortunately, although the problem of high cost and high toxicity of the target as a template has

been solved, it still fails to selectively adsorb a single target substance.

Magnetic SPE is a new SPE method that has attracted extensive attention in the field of separation science

because of its convenient, rapid, and efficient adsorption separation in a magnetic field . Magnetically

functionalized nanomaterials such as metal oxides, polymers, and organic frameworks are used in enrichment and

separation processes for different targets . Covalent organic frameworks (COFs) are a new type of

crystalline material with the advantages of a large specific surface area, high porosity, abundant functional groups,

and good thermal and chemical stability . They can be combined with magnetic nanoparticles to increase

pretreatment extraction materials’ porosity and specific surface area. In the study of Nie et al. , a magnetic COF

nanomaterial Fe O @COF (TAPT-DHTA) was prepared via a simple template precipitation polymerization method,

which was applied to simultaneously enrich nine mycotoxins in fruits. Combined with the analysis of ultrahigh-

performance liquid chromatography in combination with tandem mass spectrometry (UHPLC-MS/MS), a wide

linear range (0.05–200 μg kg ) and a low LOD (0.01–0.5 μg kg ) for nine targeted mycotoxins were achieved.

Notably, the Fe O @COF adsorbent prepared in the study was rich in aromatic rings and carbonyl groups and,

thus, can effectively enrich the target toxins through strong π-π interactions and hydrogen bonding. Zhang et al. 
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designed an effective magnetic COF sorbent using two novel monomers of 1,2,4,5-Tetrakis-(4-formylphenyl)

benzene (TFPB) and p-Phenylenediamine (PPD) at room temperature. The adsorption capacities for AFs ranged

from 69.5 to 92.2 mg g . Under the optimized conditions, the SPE extraction efficiency was enhanced, saving both

time (5 min) and organic reagent (2 mL), and satisfactory results for AF detection in food matrices (milk, edible oil,

and rice) were obtained. The magnetic COF sorbent can be reused more than eight times. Wei et al.  developed

a vortex-assisted magnetic SPE method, using a core–shell structured magnetic covalent organic skeleton

(FeO/COF-TpBD) as the adsorbent for rapid and simultaneous extraction of ten mycotoxins commonly found in

maize. The prepared magnetic adsorbent was demonstrated to have the advantages of strong magnetism and

good stability, which also obtained high sensitivity (LOD: 0.02–1.67 μg kg ) and recovery (73.8–105.3%).

Furthermore, the adsorbent dosage (5 mg) and required time (0.5 min each for adsorption and desorption) were

greatly shortened compared with previous reports. Due to the complexity of the food matrices and the rapid

consumption of food, magnetic SPE sorbents are required to have good chemical stability, strong dispersion ability,

and a high affinity for mycotoxins. These attributes are crucial for ensuring the efficiency and reproducibility of

magnetic SPE purification process. Therefore, magnetic SPE adsorbents used for food matrices’ purification are

typically designed as core–shell structures. That means functionalizing the surface of the magnetic core to form a

specific recognition shell with high affinity for the targets. The preparation of such core–shell magnetic SPE

adsorbents involved multiple complex steps, leading to significant batch-to-batch variations, which limited the

widespread application of these materials to some extent. Additionally, the magnetic properties may decrease after

multiple modifications on the surface of magnetic nanoparticle core, directly affecting the efficiency of adsorption

and separation. Therefore, it is necessary to develop magnetic SPE materials that are easy to prepare, possess

stable magnetic properties, and exhibit a high affinity for the target compounds.

2.2. Absorbent for SPME

In contrast to traditional SPE technology, SPME greatly simplifies the analytical operation procedure, reduces the

extraction time, and enhances the extraction efficiency, and it has been emphasized in food detection .

Nanomaterial-based novel solid-phase adsorbent materials possess a larger specific surface area, suitable pore

size, and surface structure, along with excellent adsorption and mechanical properties . These features

enable the highly selective adsorption of target analytes in complex matrices, showing great potential for

application in SPME . This provides crucial support for the rapid and highly sensitive detection of mycotoxins.

Gold nanoparticles (AuNPs) are composed of nanoscale gold atoms (1–100 nm), which not only have unique

optical, electrical, and excellent surface enhancement properties but also have a high specific surface area. AuNPs

can be used as the carrier of Abs, aptamers, and other specific recognition molecules, making them the most

commonly used material in the field of food detection . Zhang et al. proposed an innovative approach for

the facile and controllable preparation of an aptamer-functionalized capillary monolithic polymer hybrid, which

achieved high specificity and high affinity for the determination of patulin in food samples . AuNPs with patulin

aptamers were directly modified via Au-S bonds on capillary monolithic columns. These aptamer-functionalized

capillary monomer–polymer hybrid materials were applied as the SPME adsorbent combined UPLC-MS/MS to

achieve very high sensitivity and selectivity for patulin, with an LOD of 2.17 pmol L  and linear range of 0.0081–
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8.11 nmol L . Based on the co-polymerization reaction of methacrylic acid and divinylbenzene, Wu et al.

developed a poly (methacrylic acid-co-divinyl-benzene) [poly (MAA-co-DVB)] monolithic column for the in-tube

SPME of three mycotoxins .The high-strength micro/nanostructure formed by two polymer monomers contained

a large number of acrylic acid groups capable of forming hydrogen bonds with the carbonyl, hydroxyl, and

hydrophobic benzene groups in the structure of AFB , ZEN, and sterigmatocystin. Therefore, the developed

monolithic column based on poly (MAA-co-DVB) had a high recognition ability for three target molecules,

effectively overcame the matrix effect of rice food, and realized the highly sensitive determination of three target

mycotoxins.

Dispersive solid-phase microextraction (DSPME) is a non-fiber extraction method, which operates by mixing the

solid-phase sorbent directly with the sample medium through vortexing and sonication . After target

adsorption, the sorbent was separated and desorbed the target with a suitable solvent for further detection and

analysis. This approach eliminates the need to coat the adsorbent onto a carrier surface, thereby increasing the

contact area between the adsorbent and the sample solution, leading to improved extraction efficiency and

reduced adsorption time. However, due to the mixing of the sorbent with the sample matrix, the separation process

becomes challenging . Therefore, magnetically separable magnetic adsorbent materials have attracted

significant attention from researchers. The reverse-phase/phenylboronic-acid (RP/PBA) magnetic microsphere

prepared by Xu et al. demonstrated rapid and efficient dispersive extraction of amatoxins and phallotoxins . The

phenyl and phenylboronic-acid groups on the surface allowed for selective adsorption of the target toxins through

hydrophobic interaction, π-π, and boronic acid affinity, thereby significantly reducing matrix effects in UPLC-MS/MS

analysis. The proposed method obtained satisfactory linearity (r > 0.9930), LOD (0.3 μg kg ), and recovery (97.6–

114.2%) values. Javier and co-workers synthesized core–shell poly (dopamine) magnetic nanoparticles, which

were used for the simultaneous extraction of six mycotoxins (zearalenone, α-zearalanol, β-zearalanol, α-

zearalenol, β-zearalenol, and zearalanone) from milk products . This DSPME method combined with magnetic

separation provided a very promising scheme for the rapid extraction and high-throughput detection of mycotoxins

in food substrates.

Carbon-based nanomaterials, MOFs, and MIPs are some of the commonly used materials in SPME[92,93,94].

They have unique nanostructures and excellent physical and chemical properties, which help to improve the

analytical efficiency, selectivity, and sensitivity of complex matrix extraction processes, and are widely used in the

detection of mycotoxins . Graphene is a typical carbon-based nanomaterial with an abundance of oxygen-

containing functional groups (-OH and -COOH) on the surface. These functional groups can form hydrogen bonds

or electrostatic interactions with target molecules, thus facilitating the adsorption process . In addition, the

modification of the graphene surface can reduce the agglomeration phenomenon and enhance its adsorption

capacity. The group of Wu et al. prepared reduced rGO and ZnO nanocomposites (rGO-ZnO) through a

hydrothermal process for separation, purification, and enrichment of 12 mycotoxins . The key parameters

affecting DSPME, including the extraction solution, eluent, and dosage of adsorbent, were optimized in detail to

obtain the ideal purification and extraction efficiency. In combination with UHPLC-MS/MS, the prepared rGO-ZnO

material was applied for extraction and analysis of 12 mycotoxin targets, achieving high sensitivity (LOQ: 0.09–0.41

µg kg ) and satisfactory precision (RSD: 1.4–15.0%). MOF materials have extremely high porosity, excellent
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thermal stability, and a large specific surface area. Their tunable pore size, porous channels, and nano-space

make them ideal SPME adsorbent materials. Lotfipour and co-workers  prepared a vitamin-based MOF

material, using vitamin B  as a bio-linker and cobalt ions as a metallic center in water, and applied it as a sorbent in

a DSPME of patulin and Ochratoxin A (OTA) from fruit juice samples and four aflatoxins (AFB , AFB , AFG , and

AFG ) from soy milk. High extraction efficiencies can be achieved by mixing the precipitated protein supernatant

with the sorbent and simply vortexing and centrifuging. This MOF material exhibited an excellent adsorption

capacity for the target mycotoxins and can be prepared on a large scale in an environmentally friendly manner. The

developed strategy required only a small amount of sorbent and organic solvent during the extraction process,

which was one of its significant advantages. Using the microfluidic self-assembly technology, Wang et al.

successfully prepared magnetic inverse photonic microspheres with a regular three-dimensional ordered

macroporous structure and further utilized the “virtual template” molecular imprinting method to fabricate an MIP

with high selectivity . This MIP material, with the advantages of an adjustable pore size, easy modification, and

good thermal stability of photonic crystal microspheres, was used as a DSPME adsorbent in combination with

HPLC to realize the rapid quantitative analysis of AFB .

microsphere-based molecularly imprinted polymer for selective capture of aflatoxin B-1. ACS
Appl. Mater. Interfaces 2022, 14, 18845–18853.
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