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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.

mycotoxins nanoscale materials accurate and rapid detection food

| 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 W2, 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 BI4IEI 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 BIE],
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 229, |n 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 L2 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 13Il14] (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 [L3]116]

Table 1. Maximum permissible limits for mycotoxins in foods of different countries or organizations.
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The United Total amount of AFB in food: <20 ug/kg; DON: <1000pg/kg, ZEN: <100 pg/kg;
States Milk and dairy products: AFM, < 0.5 pg/kg.
Agricultural products: Total amount of AFs: <4 pg/kg, AFB;: <2 ug/kg, OTA: <3 ug/kg, DON:
European <1000 pg/kg, ZEN: <50 pg/kg;
Union Infant foods: Total amount of AFB: <2 pg/kg, AFB; <0.1 ug/kg, AFM;: <0.025 pg/kg, OTA:

<0.5 pg/kg, DON: <150 pg/kg, ZEN: <20 ug/kg

Corn, peanuts, and their products: AFB;: < 20 pg/kg, OTA: <5 pg/kg, DON: <1000 pg/kg,
ZEN < 60 pg/kg;
Other grains, beans, and fermented foods: AFB;: <5 pg/kg;
Infant foods: AFB4: 5 pg/kg, AFMy: < 0.5pg/kg;
Fresh milk and dairy products: AFM;: < 0.5ug/kg;
Rice and vegetable oils (except corn oil and peanut oil): AFB4: <10 pg/kg.

China

Peanuts and their products: AFB;: <10 pg/kg;
Japan Wheat: DON: <1100 ug/kg;
Apple juice: Patulin: <50 pg/kg.

2. Nanoscale Materials for Instrumental Analysis of

|
LkMyeptexins
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stapissgizs ;. medigs!. R0 Tmeasitivea pranizations LR8I | arge-scale analytical instruments, typically

equipped with sensitive detectors and data analysis modules, can successfully detect trace levels of toxin targets
2. Fu, Y.H.; Yin, S.T.; Zhao, C.; Fan, L.H.; Hu, H.B_._C%B_g]wed toxicity of food-borne mycotoxins and
with advantages of accuracy, reproducibility, and reliability . However, various mycotoxin§ may coexist at
heavy metals or pesticides. Toxicon 2022, 217, 148—154, _ o ,
extremely low concentrations in food, and considering the complexity of food matrices, it is necessary to purify the

Bodiedtra dringkharié&scBaapaepssAwhRodtigeedy Ae Magmmeit 6liovaie ctemngaoiondesasiniyoamndet
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CoPRESRR YRR R SRl RINGE 203 e 71 Uty 35, chromatography and mass spectrometry
achieving accurate and sensitive detection of mycotoxins in complex food matrices [231124125] Table 2 illustrates the
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proEsuEQlisrAteaM R 3H BaRy dRmFRtis Aainal and poultry: A review. Microb. Pathog. 2020, 142,
104095.
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Maatouk, |. Fungal mycotoxins reduction by gamia irradiation in naturally contaminated
nnu-'nlnu 1A 1T MTAand DrAa~nA~n~ _n nnnnnnn NTNNDND N A1 r_")/IE_ :
Materials/IMethods Mycotoxins Substrates Properties of Materials Results Ref.
SPE roducts
. . . . [26] Nutr.
PDA-IL-NFsM AFB4, AFB,, Corn, wheat Various interception Linear
SPE coupled with AFGq, AFG,, mechanisms with the target  range: 1.0—
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Materials/Methods Mycotoxins Substrates Properties of Materials Results Ref. " \/.
UPLC-MS/MS ST, FB1, FBy, through hydrogen bonding, 2000 pg/kg;
OTA, ZEN, TI-Tt interaction, and LOD: 0.04- 2023,
HT-2, T-2, electrostatic or hydrophobic ~ 4.21 pg/kg;
DON, 3- interaction; good LOQ: 0.13-
AcDON, NIV, simultaneous adsorption 14.03 pg/kg; 1s 2021,
15-AcDON performance; significantly Recovery:
reducing the matrix effect 80.79—
112.37 % .
(RSD: 2.91— ations
14.82 %, n =
4)
ind
Linear
range: 0.05—
Abundant aromatic rings 200 pg/kg;
and carbonyl groups in LOD: 0.01- 121, 99,
AFB1, OTA, Fe304@COF structure; 0.50 pg/kg;
EA??]Z%CCS:E ZEN, TEN, through the strong Tt-11 LOQ: 0.10-
9 . ALT, ALS, Fruits interaction and hydrogen 1.00 pg/kg; [27] uthority
coupled with UHPLC- . )
MS/MS AME, AOH, bond betvveen_ mycotox_ln Recovery:
TEA and Fe to realize effective 74.25—
enrichment of target 111.75 %
mycotoxin (RSD: 2.08— on of
9.01 %, n= ‘ood Sci.
5)
e sefond
100 pg/L;
LOD: 0.2—
PDA@Fe;0,- Good water solubility and 0.5 pg/kg; C.K.
MWCNTs AFBj1, AFBy, . . o _ '
Magnetic SPE AFGy, AFGy, Edible _ dl_sp_erS|_b|I|ty, Ia.rgely LOQ: 0.6.— 28]
coupled with HPLC- OTA. OTB vegetable oils ellmlpatlng the influence of 15 pg/kg,.
FLD matrix effect Recovery: for
70.15-89.25
%
(RSD:<6.4
%, n = 6) slation,
rGO/AuNPs AFB1, AFM1, Milk Good adsorbability; adding Linear 29 110 t0
SPE coupled with OTA, ZEA, a- AuUNPs increases the range: 0.02—
UHPLC-MS/MS ZO0L, B-ZOL, distance between graphene 200 ng/mL;
ZAN, a-ZAL, layers and minimizes LOD: 0.01- hic
B-ZAL agglomeration 0.07 ng/mL;
LOQ: 0.02— 1
0.18 ng/mL; 5-482.
Recovery:
70.1-111.1 Ja
%
(RSD: 2.0- )22,

21. Fan, Y.Y.; Liu, FJ.; He, W.Z,; Qin, Q.M.; Hu, D.Q.; Wu, A.B.; Jiang, W.B.; Wang, C. Screening of

multi-mycotoxins in fruits by ultra-performance liquid chromatography coupled to ion mobility
guadrupole time-of-flight mass spectrometry. Food Chem. 2022, 368, 130858.
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JMaterials/IMethods Mycotoxins Substrates Properties of Materials Results Ref.
11.1%,n= dai
5) airy
Xins
Linear
range: 0.2—
100 ng/mL
- Magnetic separation and LOD: 0.02— loped
MIL-101(Cr)@FesO4 AFBy, AFB,, _ gdsorptlon capabilities 0.06 .pg/kg; f
. Maize, wheat, involving polar or nonpolar LOQ: 0.08—
Magnetic SPE AFG1, AFG2, watermelon forces, hydrogen bondin 0.2 pg/k 201
GAVIEEI N URRILS. O O = oy een e aﬁd n?n ’ R.eci?/erg)]r
AL 2, HT-2, DAS conjugation with mycotoxin-  83.5-108.5
rich functional groups % te for
(RSD: 1.6—
10.4 %, n =
2 %) ndez,
Linear 1 liquid
range: 0.5—
2.0 ng/mL;
Rapid separation and LOD: 0.17
enrichment under the ng/mL;
2 Fe30,@SiO2-NH>» Pixian external magnetic field; LOQ: 0.48
Magnetic SPE AFB; douban strong chemical stability, ng/mL; (21
coupled with ELISA storage stability, and Recovery:
specificity combined with 80.19- 1. Acta
aptamer 113.92 %
(RSD: 2.30-
2 7.28%,n= TA)
3) .
1ation of
Linear
Outstanding adsorption rsa;)nge/:ko..lo— )
2 properties due to the large Log‘?o%*s_ dible
number of func’luonal group 0.09 pglkg: n. 2021,
HAS Vegetable hydrogen bonding, LOQ: 0.1~
SPE coupled with AFB; oilsg hydrophobicity, and Tt-1t 03 ' /|.< ) 2]
5 HPLC-PHRED-FLD interactions; minimizing the R.echj)?/er?/,' q
i : Ice
pretreatment t|me_ and the 66.9-118.4
amounts of organic % th ultra-
solvents (RSD: < 7.2 L of 9
%, n = 6)
4 UlO-66-NH@MIPs AFB1, AFBy, Wheat, rice, Uniform and stable; the Linear 1331
~ SPE coupled with AFG1, AFG, corn, unique pore structure range: 0.20— B
HPLC soybean effectively improving the 45 ug/kg;
selective adsorption LOD: 0.06— id
capacity; excellent affinity 0.13 ug/kg; Ht
and selectivity LOQ: 0.24—
0.45 pg/kg;

Qo i e e ) e ey gy ey gy ey e iy gy
Determination of aflatoxin B1 in Pixian Douban based on aptamer magnetic solid-phase
extraction. RSC Adv. 2022, 12, 19528-19536.
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aMaterials/IMethods Mycotoxins Substrates Properties of Materials Results Ref.
Recovery: .
74.3-98.6 % - Toxins
(RSD: 1.0-
5.9 %, n = 6)
2 _Q, |_|,
LOQ: 0.5-25
Significantly reducing the Ma/L; 6-NH2
MWCNT-COOH + Cys 21 mycotoxins matrix effect; hlgh-_ Recovery: AFB1,
. (AFs, OTA, throughput screening of 75.6-110.3 [34]
SPE coupled with Corn, wheat . ]
UPLC-MS/ MS OTB, ZEN, T- various targets; greatly %
q 2, ZEN et al.) improving the detection (RSD: 0.3- se for
N efficiency 10.7 %, n =
5)
LOD: 0.5
q pg/kg; LOQ: )
Y 4.17 ug/kg N YOU,
o _ (Oat), 1.8 racting
SPE coupled with ZEN red beans, the loose and Fc))rous (Wheat); (5]
HPLC-FD (Figure 1a) oats, wheat . P Recovery:
3 characteristics 1
77.13-102.4 _
% lent
(RSD: <5.59
%, n = 6)
2 2nzene
SPME . )
ysis of
Linear
range: 8.11—
q . 8.11 x 10°
< Apple juice, . s |
Capillary monolithic column ~ pmol/L;
AUNPs fresh apple, e ctly modified by AUNPS:  LOD: 2.17 bent
SPME coupled with PAT apple baby s syecificit anél/ i o [26]
UHPLC-MS/MS food, orange g . P y 9 PMOVL, 2023,
juice affinity Recovery:
85.4-106 %
(RSD: 4.1—-
3 7.3%, n=5) 1ance
1ain
Linear vork
High-strength rlaggn?;]/()k.g'l— 3
. : 3 )8.
mlcro{ngnostructure LOD: 0.689—
containing a large number 2 030 ua/ka: .
4 MAA-co-DVB of acrylic groups forming N HO™g, lcro-
. AFB1, ZEN, . . LOQ: 5.36— 37] .
SPME coupled with Rice hydrogen bonds with 1in-
STEH . 14.4 pg/kg
HPLC groups in the target
structure; effectivel LR .
’ y 86.0-102.8
overcoming the matrix %
effect (RSD: < 4.8
%, n =4)
4J.. IviaAuini£Lcia, L.Ivl., INLUVT, O., Ulllliuna, L. M\TucCiliL UUVCIUPIIICI 1 111 DTITuLUVvVC 11iawciialod 1uvi $O|Id
phase extraction. Chromatographia 2019, 82, 1171-1189.
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/MaterialsIMethods Mycotoxins Substrates Properties of Materials Results Ref. lecularly
Linear 4, 274~
range: 0.11-
79.2 ng/mL;
y Fe304@SiO>,@Cu/Ni- Chemical bonds formed LOD: 0.01- lid
. . ) -
N_HZBDF: AFBy, AFB,, River water, betvxreen three components  0.04 ng/mL; - purify the
Dispersive SPME AFG. AFG well water, making the adsorbent more  LOQ: 0.04— ew.
coupled with HPLC- b 2 rice stable and magnetic; rapid  0.15 ng/mL; ic solvent
FLD [41][42][43] separation Recovery: SPE as a
92.0-97.8 %
44
4 - (RSD: 4.1- e area,
7.6 %) cakturate
[45][46] - s
Linear )
range: 42.8—
4 6 . hase
2 - 1x10° ng/L; PeXhltiltS
Green organic linker; hig LOD: 11.35-
+ 47][48
MOF+VB, PAT, OTA, L surface area, high 48.2 ng/Lrb[J kg > result, it
Dispersive SPME Fruit juices, . .
. AFB1, AFB,, . adsorption capacity, and LOQ: 42.8— 40] ded silica
coupled with HPLC- milk .
4 ELD AFGq, AFG, excellent porosity to forma  161.6 ng/L; dv and
new green adsorbent Recovery: apdy
64.0-87.0 % quantify
(RSD:<5%,  [32] The HAS
4 n=23) les
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can efficiently and stabl adsorb two targets from the lipid matrix and obtain accurate detection results (limits of
R A A e ST P e e

S EAR AR NIRRT, R MRS S FREHTSRRRE Ri-Seldlrhistaladidd i the
ar@mgé@mwmmm@m@m%m%g@ P R R SRR SR Rey Wit

tenuene AL altenusin; Iternariol onometh ether A Itern riol: LEA enua, onc amﬁ ZEA
A SBe, I A %rd% gﬁp ﬂr@ rougfipLt, muft-target
zear enon% 17,) o-zeara aralen AN zea enonsv %( earalanol; B-ZAL, r?
myco oxin ete on comp03| “materials ave 0 VIOUS advan ages ang d iS team compared’ the

per orm l r%rgcl) € @'@A a@en}éq'lsmgbrﬁggé "Xa"f@‘H'ﬁe%rﬁ"’lﬁ“ ?"’8?%853 W%It{%,eé ‘carbon
narP?u% (ﬁ%ﬁa&)sgrr veeI eerthlg/r;[%g 2 u%elr_:]t%ropo%magecypagil (% % %gigr%gfl'ﬂic—lipophilic balance
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maicisestratatidsyerhaletailaflimydotedp ners camb@mati@hef ivVIGNED R 20RP 26d.C1s (200 mg) was
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Imprinte me S or sam ration a I0sensing analysis: Frogress an

carg%r}sbgggﬁvré%n ggeélﬁls géa%ré 88“%%058/{9 sé%_bl% 6gegriqgl propertles a hlgh specific surface area, and a

strong adsorption capacity with gold nanopartlcles (AuNPs) which effectively overcame its irreversible aggregation
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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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sample clean-up efficiency achieved in an on-line coupled SPE chromatography system. Anal.

Mofydaityl iInutieiad Polygeqg OVEg seea ziss of chemically synthesized materials with the specific recognition

capability to target molecules, which are called “artificial antibodies (Abs)” B2BAB1, pye to the remarkable stability

56. Razavij, S.A A.; Morsali, A. Linker functionalized metal-organic frameworks. Coord. Chem. Re
an se%ectfvny, MIPs have %een wlfd?aﬁ(y useg as sorLents for the eﬁract%n of vaVrYous chem%a substances Kayiss)

M.Zggl%b\rg’sg?éaﬁggr%%éred the prepared MIPs with selective recognition and binding sites for zearalenone (ZEN)
Switirihe Mdo-s&asioe may dvk&d- plass all; Lextentpiatensteategiesivitidh dfeescCiaate. DhgmtaRehardbdBstics
of tB8 Ty xtrdk38nts during the extraction process 23, Due to the use of online SPE, the two detection strategies
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O WSS IR BES) Yol oy e Thrh oz SR Sy B RIBEL e, STSE"Ehers Helsb1 8
Mogjs_}?%gggfﬂt.)n 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

MM RafgetlZBRGe L iR 7890 Beni Widi-6R)anR franMeiak o rapmis ame wads bassdmae Halg fals
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andgihe agtsprption capacity was compared with that of commercial SPE (331 |n this study, the surface of UIO-66-
NH, was modified by grafting glycidyl methacrylate (GMA), which effectively preserved the interaction between the
Chobianidl g RESHUAIUAREES e R P RERTEACHORAR, SRR 1L SAmP IS PEPRAANS W rinted

poI;k/)r%”noerrn%ra %Fiﬁgsﬁé{ 'eCurr|1t|foFrQr%VarﬁA‘d1 satlab el‘,]eaerd %%Zi?mgl?e ]pgrge_gt%l?c'ture could effectively improve the selective

eIsoraian EamBabetib paymeFnizteits. ReonEistalae JoNhe Pelimsipesii®@. Suriges deigd/ oMaghetangdlig-high
speghiaie ehitistionsheing) exettiddrgiiniy frachesientkaty MO B#ytaxidstheid deisve depatrbarespT gACignt radsl
reugaiee. r@teod. R0oriuagiety 2iti@h 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 subs,tancF. .
63. Soylak, M.; Ozalp, O.; Uzcan, F. MagnetiCc nanomaterials for the removal, separation and

MaBhEROSGHYRUORGS LanicATY IR IRAR GRAIAUR ST TRACGIENEIR AN GRS S hration science
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eanSmhaliz8d Bahiramiiys Jedthas/ mRtaRatbes, Rly Tekadeod Rramtairmpatfokmanetegedtvde nichatenizal
sepsodicbphrisecsxen dtionitiectmidarastA BFEEH revivaledrior@eic Alnale@irsen (COPS), BB 46n68. type of
crystalline material with the advantages of a I_ar?e specific surface area, high porosity, abundant functjonal groups,
65. Lohse, M.S.; Bein, T. vaalent_c_)rgl%_ﬁ[&] rameworks: Structures, sxnthe&s, and applications. Adv.
and_good thermal and chemical stabilit . They can be combined wit
Funct. Mater. 2018, 28, 1705553. B _ ,
pretreatment extraction materials’ porosity and specific surface area. In the study of Nie et al. 24, a magnetic COF

GeanbraaethiN-c lere UGk, (Tra-DH T2 wode (-5 giaiaicif ansieypy ks plegenpadtilstaiies polpppligatidnsethod,
whibo e spplRA3o1&SmlRd%ously enrich nine mycotoxins in fruits. Combined with the analysis of ultrahigh-
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thus, can effectively enrich the target toxins through strong -1t interactions and hydrogen bonding. Zhang et al. €71

magnetic nanoparticles to increase
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(FeO/COF-TpBD) as the adsorbent for rapid and simultaneous extraction of ten mycotoxins commonly found in
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Furﬁ@ﬁﬁ%ré—’,qaéyaﬁégﬁb@@g@ghge (5 mg) and required time (0.5 min each for adsorption and desorption) were
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corb'aHm%@ﬁggﬁﬂmgw%§gﬁ3596§T}%§r§4gquired 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
BB R i RRRONS s L YIRS - hBETRVSE ViR S BN AR RN A0Sl SO BERRYion are
typ R AR ILRRALAL SO PRSE BRSO ARG IRIBIARNAY PLREHICIISH I 122 RAMPIRS 1Hdtm a
spe%ﬁg' I%Qggljhﬁ:lgl’? the%IO\:}'w h glg#‘?’a W#t?/égfor the targets. The preparation of such core—shell magnetic SPE
78i0dieBstyoCedDuullipakeme® . steptli, IRadingcts, #opfeardlib8chaehatchAvaiatioos, nvaromitatdel-the
widbsredthagnicetine ofithseti drpteists éxsavB@Extaviciolditiona\cthe 0RBNEBOPrDPBIties may decrease after
multiple modifications on_the surface of magnetic_nanoparticle core, direct||_)‘ affecting the eﬁicienc% of adsorPtion
4. Hou, FY.; Chang, Q.Y.; Wan, N.N.; L1, J.; Zang, X.H.; Zhang, S.H.; Wang, C.; Wang, Z. A nove
and separatjon. Therefore, it is necessary to develop magnetic SPE materiajs that are easy to {)_repare, possess
porphyrin-based conjugated microporous nanomaterial for solid-phase microextraction of
stable magnetic properties, and exhibit a high affinity for the target compounds.
phthalate esters residues in children’s food. Food Chem. 2022, 388, 133015.
72.2;iRkhsarbent fer; SRMEG.H. Gold nanoparticles: From synthesis, properties to their potential

application as colorimetric sensors in food safety screening. Trends Food Sci. Technol. 2018, 78,
In goptrggt 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 6277
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sizgp%%%ogusr%ﬁ:eetysggtt:ﬁ?rtel?%10%5)%913'eg’clgf?éﬁp tgggo”% |gn1’a%ggm]e'g1§aon?c6al properties 7278 These features
7ahadeu (s, Lhigha, SkEct@aertpovodon Whrigrggt Fangltesy X . Quaieiewnglolehapbparticlesdtagetential for
aprdieatinia RENGSEHSDNS irrovigestoxiial deppotidar GeiraRdwanddighBciensilive 2082106 0POYEITINS.

"o Hafidparttts SRunPE I oM P raRilais Fol DoAY I CIRRe SRRy RGN TN
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cann%c%%)émass' ';Flaelac%tr?‘lezroo 8Abls7,86ip%a_rr§érs, and other specific recognition molecules, making them the most

7@romstynals - Watedatan ahSfietteobfoniy dete GonIAEK . Manigelrleprepdickpaasenexatiiepproach for
thet&ﬂﬂni@mgscd'mﬂcﬁla‘btemﬂspamilor(:hénn 2B er3ungiopglized capillary monolithic polymer hybrid, which

achieved high specificity and high affinity for the determination of patulin in food samples 8. AuNPs with patulin

80. Ghorbani, M.; Aghamo_hammadhassan, M.; Chamsaz, M.; Akhlaghi, H.; Pedramrad, T. Dispersive

aptamers were directly modified via Au-S bonds on capillary manolithic columns. These aptamer-functionalized
solid phase microextraction. TrAC Trends Anal. Chem. 2019, 118, 793-808.

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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8d.150anek da. SHuseB usatthel.co/poaschited ima &2 digrdeTaféohiadlic, Weiscand elbsnFoanesnelawiel, €t . al.
devlapeo bapgagnfetRecgiot add-anatharghddneadts) ifpohnjsiiamizecDsd)) pie podpar amie chniteas-tdbe
SPREmf Beee208otd8n2 02 RRbhigh-strength micro/nanostructure formed by two polymer monomers contained
85.'?7%&988%8; \?.(;:r&irca&,c ijl.;%%%esdg?%!? c‘ifo[?é’é“,"ﬁﬁ‘.){dé?ﬁ%{}e?t? %S ggﬂ/éﬁ%rfﬂ.b &%,dg%%%%lsand
Y R AP BIRBEHS o StPhaT SoF Ve tiShSlsiVe thibToexfiaction: ANl Teview. Anal. Chifs AP
mogtagq_lf:liqglérpg?)%azs?f 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
83yddioXily. G.; Tian-Ci, Y.; Zi-Xuan, Y.; Fang-Ming, L.; Jun, C.; Li-Hong, Y. Recent developments and

applications in the microextraction and separation technology of harmful substances in a complex
Dispeasive. dMickpohssmitr&ORAclot6 (AOFME] .is a non-fiber extraction method, which operates by mixing the
lig-ph bent directly, with th | dium through vprtexi d spnication [IBYEB - After target
S R RSB G el TR e e Ry B PR Al pa Mdgnetic er e

adsorption, the sorbent,was separated and desorbed the target with uitable solvent for further detection and
mﬁ;rosp‘weres (0] ellmlnaté)?he maatrlx eef‘Fec S In ama{gxm andapsnaﬂo%oxm e{ermlnatlon via

e B e e R e T G e
coni%c}ﬁﬁg 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
SRdenBsatnanamy aalsS atrRRANBUERe Rl JEIENE - BRgRSc) aBaBHU AldRABAdavM diracted
siglrrams Ral el (Hepariag)-nasnete RaReRadiEles JREADB SEHRGHRN AIPPBAYSRIEMRYEAIRRShere
prefraet ik arRd HOSHRERAR kit shaRalYeIS: FrQrisrb @M R8d oRdPafR#s3BR: phallotoxins B4, The

S SAVA BAPNEIROBULRALE BrevBe st HEVAESS MIMRHYRESFIRRIHOALSIPERR Bt iRtostidtiiar drimueh

hyo‘w%aﬁiqﬁgﬁqegg)_nj_T@ﬁreﬂqe{m@qigmeﬁiﬂ'@éﬁqgggggpificantly reducing matrix effects in UPLC-MS/MS

analysis. The proposed method obtained satisfactory linearity (r > 0.9930), LOD (0.3 ug kg™1), and recovery (97.6—

811 RREPOSIRL AoalIEMBl M- WoRlaL MM,y MRIAIRIUM R i R i DRVRIPRTRI Ofilkn

we U2 HIBe dheR RN 2R BARR SlSBRIS & GIOGRIARss Sl agion methed combined, .
zeat gl B e A L G R R QS S R S BRI RIS TR B RIRR magnetic
seerigtﬁgrq %?&id‘éd%ovzezry ]p?g’rhl:ls%éos%%eme for the rapid extraction and high-throughput detection of mycotoxins
88.fedolsuksateang, S.; Wang, J. Recent advances and applications of graphene-based extraction

materials in food safety. TrAC Trends Anal. Chem. 2019, 119, 115603.
Carbon-based nanomaterials, MOFs, and MIPs are some of the commonly used materials in SPME[92,93,94].

BPhd§Ohave i 29 aRL M Sur SOUR MR BRAR-RESES QRIMAS RIS A S U RANIRIS WA he
ana PR 6 L QX AG R SN BISBME R BRPLSRTONR ARk Lt 4957089 2383 the
detgcﬁloo(r)f of mycotoxins [B8E7. Graphene is a typical carbon-based nanomaterial with an abundance of oxygen-

9@ riTainivestnigtion bl gapignsQ:-WH; nd,-CQ0idhgn Ki€suNhee D besetunclional @heps danlfaumxqBirdgearonds
or ¢ledirostaticAnteralioRedilogdrget prueneiogidbuzifrrisdtiegrian cuserpiviteasadis FalSl drs elidifsitades
modifitrittionfsibeb gretrfioersinsuifacrecas exrlicientientegopeardficatipmeadmeritplentyedtandasiis adgtigion
capdtity nid € Hurang lieih Vancanhlysizpbiet quiduchtontz®o grab By @amde acompesitgse OtEsmaiR). Jhrough a
hydmﬁln@matogp(mgom, 4GB80attd1 FLification, and enrichment of 12 mycotoxins 09 The key parameters

affecting DSPME, includir|§ the extraction solution, eluent, and dosage of adsorbent, were optimized in detail to
91. Wang, S.W.; Shao, R.; LI, W.W.; LI, X.; Sun, J.L.; Jiao, S.S.; Dai, S.J.; , ., Xu, R.M.; Lli,
obtain the |deal_lpur|f|cat|,on and extraction efficiency. In combination with UHPLC-MS/MS, the prepared rGO-ZnO
Q.J.; et al. Three-dimensional ordered macroporous magnetic inverse photonic _c_rtystal
material was applied for extraction and analysis of 12 mycotoxin targets, achieving high sensitivify (LOQ: 0.09-0.41

ug kg™1) and satisfactory precision (RSD: 1.4-15.0%). MOF materials have extremely high porosity, excellent
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themigr asyiliieye doalse dangel epeldfity smfadatacpoliaietdonisel otvesicaphure el efiaioxin Ball. AGS space
makpeMatenl IserMacessa0Rp; tgtd8845:41BB&B. and co-workers B4 prepared a vitamin-based MOF

Retes B VitpRincRe R cbbifidipkerand nabatjessoageLBtEtallic 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,, AFG4, 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 21, 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;.

https://encyclopedia.pub/entry/50630 10/10



