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Mycotoxins are organic compounds produced by fungi as secondary 
metabolites. The presence of mycotoxins in foods and feed not only 
affects economy but also represents a health hazard for humans and 
animals and constitutes a risk for international trade. Thus, adverse 
effects of mycotoxins have been described. Food and feed storage under 
high temperatures and moisture levels favors the growth of filamentous 
fungi responsible for the production of mycotoxins. Agricultural 
products, particularly a wide variety of grains in both, the field and 
during storage, are the main source of mycotoxin production in the 
food chain. Contact to mycotoxins can produce acute and chronic 
effects which span from death to serious injurious effects on central 
nervous, pulmonary, and cardiovascular systems. Mycotoxins attracted 
worldwide interest during last year’s because of the important economic 
losses related to their impact on human health, animal production and 
both domestic and international commerce [1].

These compounds are usually found at trace levels, which make 
difficult their detection. Different quantification techniques have 
been used but actually the demand of rapid and economic techniques 
for mycotoxins determination in quality food control has increased 
significantly. An interesting proposal is the use of biosensors. 
Biosensors have been shown as valuable devices for the detection of 
many different target analytes in a wide range of matrices. Thus, reports 
about different sensors (enzyme sensors, electrochemical sensors, 
optical immunosensors, tissue biosensors, quartz crystal sensors, 
and surface plasmon resonance biosensors) for the determination of 
Mycotoxins and other small molecule neurotoxins have been published. 
Within a wide range of different types of biosensors, particularly, 
electrochemical biosensors (EB) have been studied for a long time. 
They use different types of transducers, mainly potentiometric, 
impedimetric, voltammetric and amperometric.

The development of EB directed to different analytes and matrices 
has shown a tremendous increase in recent years. This phenomenon 
can be associated with the significant progress in areas such as the 
nanotechnology among others that has allowed the application to 
chemical analysis of devices related to nanoparticles of different nature 
with particular properties [2].

The demand for specific, low cost, rapid, sensitive, and easy detection 
of biomolecules is huge. A wide variety of EB has been developed for 
measurements of some key metabolites, proteins, and nucleic acids. 
Moreover, emerging technologies of lab-on-a-chip microdevices and 
nanosensors (i.e., silicon and carbon nanotube field effect sensors) offer 
opportunities for the construction of a new generation of biosensors 
with much better performances [3].

Nanoparticles in particular were an extremely popular subject 
in biosensor research. This has led to an intensive use of these 
nanomaterials for the construction of EB with enhanced analytical 
performance with respect to other biosensor designs. Electrochemical 
enzyme biosensors including those using hybrid materials with carbon 
nanotubes (CNTs) and polymers, sol–gel matrices, and layer-by-layer 
architectures, have also been discussed [4]. CNTs play an important 
role in the performance of EB, immunosensors, and DNA biosensors. 

A review which discusses the use of CNTs in the construction of 
electrochemical sensors has been reported [5].

Microfluidic devices as immunosensing platforms have become an 
emergent technology in biomedical, pharmaceutical, environmental 
and food analysis.

Combination of the remarkable features of microfluidic platforms 
with those of immunoassays produces a promising tool for selective, 
sensitive, automatic, and pointof- care testing in real applications. 
The most common detection method is fluorescence, followed by 
electrochemistry [6]. Electrochemical immunosensors using potential 
pulse techniques in the detection step have also been reported [7].

DNA arrays, electronic noses and electronic tongues for the 
detection of fungal contaminants in feed, and biosensors and chemical 
sensors based on microfabricated electrode systems, antibodies and 
novel synthetic receptors for the detection of toxicogenic fungi and 
mycotoxins have been discussed [8].

Current methods of mycotoxins analysis usually include an 
extraction step, a cleanup step to reduce or eliminate unwanted co-
extracted matrix components and a separation step with suitable 
specific detection. Quantitative methods of analysis for most 
mycotoxins use immunoaffinity clean-up with high-performance 
liquid chromatography (HPLC) separation in combination with UV, 
fluorescence or mass detection. Screening of samples contaminated 
with mycotoxins is frequently performed by thin layer chromatography 
(TLC), which yields qualitative or semi-quantitative results. Nowadays, 
enzyme-linked immunosorbent assays (ELISA) are often used for rapid 
screening. Particular emphasis on screening and rapid approaches has 
been described [9]. Studies were conducted to improve screening assays, 
highlighted by the number of new methods using a variety of formats 
and platforms, including optical and EB. Reviews about methods 
for analysis and sample preparation for the most often encountered 
mycotoxins in different samples, mainly in food, have been reported 
[10]. The exploitation of magnetic nanoparticles as immobilization 
carriers in flow-systems and the development of arrays have also 
been described. High analytical performance was achieved through 
these EB for the determination of mycotoxins [11]. Development 
of biosensors and their applications for mycotoxins analysis and 
development of micro/nanoarray transducer and nanoparticles and 
their use in the development of new rapid devices have been reported 
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[12]. Electrochemical affinity biosensors for aflatoxins (AFB1, T2, HT-
2, AFM1), ochratoxin A (OTA), trichotecenes (DON, FB1, FB2, NIV, 
ZEA) and others (citrinina, CIT; alternariol, AOH; alternariol mono 
methyl ether, AME), have been excellently collected in a recent review 
[13].

Undoubtedly, aflatoxins, ochratoxin A, trichothecenes, patulin, 
citrinin and ergot alkaloids are the mycotoxins that have received more 
attention because of its toxic properties. By far, aflatoxins, OTA, DON 
and ZEA are those that have been more investigated from the viewpoint 
of EB, of which much information is available. However, other 
mycotoxins such as citrinin, patulin, moniliformin, esterigmatosistin, 
etc., emerge as very important, on which attention should also be paid 
for future research based on EB for their quantification.

It can be concluded that a huge number of strategies have been 
studied in the last years for the purpose of developing new EB for 
determination of mycotoxins in different real matrices. The analytical 
features have shown the EB to be a very powerful and timely screening 
tool for the determination of mycotoxins in the field of food safety 
and in other areas. Particularly promising lines of research that I 
think should be explored and developed in the near future, for the 
quantification of mycotoxins by means of EB should be based on the use 
of aptamers ligands and phage-display methods from a peptide library 
with affinity for mycotoxins along with the use of nanotechnology tools, 
among others most exploited at present. I believe that in the coming 
years efforts should also be directed to transfer the results of the new 
proposals to the development of practical tools based on EB capable 
of being applied competitively to the methodologies currently used in 
laboratories for analysis of mycotoxins. In this sense, EB appear with 
high potential for mycotoxin analysis.

References

1. Bhat R, Rai RV, Karim AA (2010) Mycotoxins in Food and Feed: Present Status 
and Future Concerns. Compr Rev Food Sci Food Saf 9: 57-81.

2. Brett CMA, Oliveira-Brett AM (2011) Electrochemical sensing in solution-
origins, applications and future perspectives. J Solid State Electrochem 15: 
1487-1494.

3. Ming-Hung Lee T (2008) Over-the-counter biosensors: Past, Present, and 
Future. Sensors 8: 5535-5559.

4. Pingarrón JM, Yañez-Sedeño P, González-Cortés A (2008) Gold nanoparticles-
based electrochemical biosensors. Electrochim Acta 53: 5848-5866.

5. Saleh Ahammad AJ, Lee J-J, Rahman MA (2009) Electrochemical sensors 
based on carbon nanotubes. Sensors 9: 2289-2319.

6. Hervás M, López MA, Escarpa A (2012) Electrochemical immunosensing on 
board microfluidic chip platforms. Trends Analyt Chem 31: 109-128.

7. Arévalo FJ, González-Techera A, Zon MA, González-Sapienza G, Fernández 
H (2012) Ultra-sensitive electrochemical immunosensor using analyte 
peptidomimetics selected from phage display peptide libraries. Biosens 
Bioelectron 32: 231-237.

8. Logrieco A, Arrigan DW, Brengel-Pesce K, Siciliano P, Tothill I (2005) DNA 
arrays, electronic noses and tongues, biosensors and receptors for rapid 
detection of toxigenic fungi and mycotoxins: A review. Food Addit Contam 22: 
335-344.

9. Meneely JP, Ricci F, van Egmond HP, Elliott CT (2011) Current methods of 
analysis for the determination of trichothecene mycotoxins in food. Trends Anal 
Chem 30: 192-203.

10. Turner NW, Subrahmanyam S, Piletsky SA (2009) Analytical methods for 
determination of mycotoxins: A review. Anal Chim Acta 632: 168-180.

11. Campàs M, Garibo D, Prieto-Simón B (2012) Novel nanobiotechnological 
concepts in electrochemical biosensors for the analysis of toxins. Analyst 137: 
1055-1067.

12. Tothill IE (2011) Biosensors and nanomaterials and their application for 
mycotoxin determination. World Mycotoxin Journal 4: 361-374.

13. Vidal JC, Bonel L, Ezquerra A, Hernández S, Bertolin JR, et al. (2013) 
Electrochemical affinity biosensors for detection of mycotoxins: A review. 
Biosens Bioelectron in press.

http://eprints.uni-mysore.ac.in/3008/
http://link.springer.com/article/10.1007%2Fs10008-011-1447-z
http://www.mdpi.com/1424-8220/8/9/5535
http://www.sciencedirect.com/science/article/pii/S0013468608003599
http://www.mdpi.com/1424-8220/9/4/2289
http://www.sciencedirect.com/science/article/pii/S0165993611002858
http://www.sciencedirect.com/science/article/pii/S0956566311008141
http://www.ncbi.nlm.nih.gov/pubmed/16019803
http://www.sciencedirect.com/science/article/pii/S0165993610002244
http://www.ncbi.nlm.nih.gov/pubmed/19110091
http://www.ncbi.nlm.nih.gov/pubmed/22234474
https://dspace.lib.cranfield.ac.uk/handle/1826/7061?mode=simple
http://www.sciencedirect.com/science/article/pii/S0956566313003229

	Title
	Corresponding author
	References



