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Abstract
Mycotoxins are fungal secondary metabolites known as global concerns on humans and
livestock health regarding to their toxicity and carcinogenicity. Increasing demand for
fast, simple and low-cost detection of these compounds, especially on-site, have been
lead to develop various biosensors. Although antibodies have been the most widely
used diagnostic probes in biosensors for several decades but monoclonal antibody
production is difficult for mycotoxins as small and non-immunogenic molecules.
Therefore, aptameric probes have been emerged as a new technology for mycotoxin
monitoring. Aptamers are single-stranded oligonucleotides that detect target molecule
by folding into a three-dimensional conformation, with a binding affinity equal to that
of monoclonal antibodies. Aptamers have been considered as the most important
competitors of antibodies for biosensor development regarding to their significant
advantages in terms of no limiting in target type, smaller size, higher stability, synthetic
nature and low cost. Exploiting aptameric probes in biosensor designing have been led
to aptasensors development for specific and sensitive tracking of target molecules, and
mycotoxins. The aptameric probes, experimental screening methodology, various
aptasensors and their applications in detecting mycotoxins has been described, and
discussed in this article.
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Figurel. 3D (left) and 2D (right) representation of aptameric probe interacting with
aflatoxin M1 molecule (Mousivand et al. 2021)
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Figure 2. Screening of target molecule-specific aptamer sequences via SELEX process
(Schutze et al. 2011) .
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Figure 4. Fluorescent aptasensor for ochratoxin A detection. Schematic illustration of
sensing mechanism of fluorescent aptasensor (A) and Standard curve for different

concentrations of OTA with designed fluorescent aptasensor (B) (Chen et al. 2012).
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Figure 5. (A)-Electrochemical aptasensor for ochratoxin A detection. Schematic

illustration of sensing mechanism of electrochemical aptasensor and (B) Standard curve
for different concentrations of OTA with designed electrochemical aptasensor (Wu et al.

2012).
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Table 1. Some developed aptasensors for ochratoxin, aflatoxin, zearalenone and
fumonisin (Shkembi et al. 2022).

Sty

BXICS by el L)l 290 digel &=
Mycotoxins Aptasensors Linear range Real sample Ref.
Aflatoxin B1 Colorimetric ‘N=Y.--ong/ml Corn Seok et al. 2015
Aflatoxin B1 Fluorescence v.ynm-vy. uM Peanut oil Lu et al. 2014
Aflatoxin B1 Fluorescence -/-0-\++ ng/ml Peanut Luetal. 2019
Aflatoxin B1 Lateral flow <) -0+ ng/ml Corn Mousivand et al.
2023
Aflatoxin M1 Electrochemical ~ v-\a. ng/ml Milk Istamboulie et
al.2016
Aflatoxin M1 Fluorescence oo o)=Y g/l Rice Guo et al. 2019
Ochratoxin Colorimetric c\-Vee.ong/ml - Milk Song et al. 2018
Ochratoxin Colorimetric \,Yo-Ya- ng/ml juice Tian et al. 2019
Ochratoxin Fluorescence Ve-Y. pm Corn Wang et al. 2016b
Ochratoxin Fluorescence -,\-y ng/ml Wheat Chen et al. 2014
Ochratoxin Fluorescence <)o)+ - ng/ml Peanut Wang et al. 2015
Ochratoxin Fluorescence V-1 ng/ml Corn Chen et al. 2012
Ochratoxin Electrochemical - -y ng/ml Oats/ Corn Tan et al. 2015
Ochratoxin Electrochemical ., Y-y ng/ml Wheat Wang et al. 2019
Ochratoxin Electrochemical ~ .,...5-6- ng/ml  Corn Gao et al. 2019
Ochratoxin Electrochemical <Y e ng/ml Coffee Joetal. 2016
Fumonisin B1 Electrochemical ~ 1nM-\-. uM Corn Chen et al. 2015
Fumonisin B1 Fluorescence V--Yo-pg/ml Corn He et al. 2020
Fumonisin B1 Fluorescence -, V=Y ng/ml Corn/ Rice/ Yue et al. 2014
Wheat
T-2 Fluorescence ,»+0-0--ng/ml Corn/Wheat Khanetal. 2018
Zearalenone Colorimetric f-1vA ng/ml Corn Zhang et al. 2018
Zearalenone Fluorescence ,+0-V+ - pg/ml Corn Wau et al. 2017
Zearalenone Lateral flow 5- 200 ng/mL Corn Wu et al. 2018
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Figure 6. Aptamer- nanoparticle strip biosensor for different concentrations of
zearalenone detection. (Wu et al. 2018)
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