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Introduction

Agriculture and food systems play a critical role in sustaining global
populations and ensuring food security. However, the ever-increasing demand for
safe and nutritious food necessitates continuous advancements in monitoring and
detection technologies. One promising area of innovation lies in the development
of MXene-powered nucleic acid biosensors, which have the potential to
revolutionize agriculture and food safety practices [1]. MXenes, a class of two-
dimensional materials, offer exceptional conductivity, biocompatibility, and unique
surface properties, making them ideal candidates for enhancing the sensitivity
and efficiency of biosensors. This article explores the significant impact of MXene-
based nucleic acid biosensors on agricultural and food systems, highlighting their
potential applications and benefits. In the quest for ensuring sustainable and safe
agricultural practices and maintaining food security, the integration of advanced
technologies has become paramount. Among these technologies, MXene-based
nucleic acid biosensors have emerged as a revolutionary solution for enhancing
the detection and monitoring capabilities in agricultural and food systems. By
harnessing the unique properties of MXene nanomaterials and leveraging the
specificity of nucleic acid interactions, these biosensors offer immense potential
in revolutionizing the field of agriculture and food safety [2].

Description

single-strand DNA (ssDNA) or RNA macromolecules normally hybridize with
their integral strands to frame twofold abandoned atoms with high soundness. As
aresult, NA-based bioprobes are frequently utilized as biorecognition components
in various biosensors. DNA microarray, gene lab-on-a-chip technology, and the
PCR amplification process all benefit from the hybridization performance in the
development of genoanalytical devices for NA analysis and monitoring. When
those specific fragments were isolated from large libraries incorporated with
the Systematic Evolution of Ligands by the Exponential Enrichment (SELEX)
method, the significant evolution of NA fragments on high affinity and specificity
to non-NAs continued. Applications for NA-based biosensors, also known as
aptasensors, have increased as a result of these NA fragments or aptamers, NAs
have also been shown to act as a catalyst. In biosensing systems, DNAzymes,
RNAzymes, aptazymes, and ribozymes now play important roles [3].

MXene-powered nucleic acid biosensors hold immense potential in
improving agriculture and food safety practices. These biosensors leverage
the outstanding properties of MXenes, such as high electrical conductivity,
large surface area, and excellent biocompatibility, to detect and analyze nucleic
acids, including DNA and RNA, with exceptional sensitivity and specificity. By
harnessing the unique characteristics of MXenes, these biosensors enable rapid
and accurate detection of various pathogens, contaminants, and genetically
modified organisms in agricultural and food samples. The integration of

*Address for Correspondence: Nicola Janni, Department of Bioengineering,
Martin-Luther-Universitit Halle-Wittenberg, Weinbergweg 10, 06120 Halle,
Germany, E-mail: janninicola@gmail.com

Copyright: © 2023 Janni N. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Received: 01 June, 2023, Manuscript No. jbsbe-23-106387; Editor Assigned: 03
June, 2023, PreQC No. P-106387; Reviewed: 15 June, 2023, QC No. Q-106387,;
Revised: 20 June, 2023, Manuscript No. R-106387; Published: 27 June, 2023,
DOI: 10.37421/2155-6210.2023.14.385

MXenes into nucleic acid biosensors offers several advantages. Firstly, the high
electrical conductivity of MXenes facilitates efficient electron transfer, resulting in
enhanced signal transduction and improved detection sensitivity. This enables
the biosensors to detect even low concentrations of target nucleic acids, enabling
early detection of pathogens or contaminants in agricultural products, minimizing
the risk of foodborne illnesses and ensuring consumer safety. Moreover,
MXenes' large surface area provides ample space for functionalization with
specific probes or ligands, enabling selective binding to target nucleic acids. This
specificity, coupled with the sensitivity of MXene-powered biosensors, allows
for precise identification and differentiation of various pathogens or genetically
modified organisms present in agricultural and food systems. Furthermore, the
biocompatibility of MXenes ensures minimal interference with the target samples,
preserving the integrity and quality of the analyzed food products [4,5].

Conclusion

MXene-powered nucleic acid biosensors have the potential to revolutionize
agriculture and food safety practices. Their unique properties, including high
conductivity, large surface area, and biocompatibility, make MXenes excellent
candidates for enhancing the sensitivity and efficiency of biosensors. By enabling
rapid and accurate detection of pathogens, contaminants, and genetically
modified organisms in agricultural and food systems, MXene-powered biosensors
can significantly improve food safety, reduce the risk of foodborne illnesses,
and ensure the delivery of safe and high-quality food to consumers. Continued
research and development in this field hold promise for further advancements in
agriculture and food safety, contributing to a sustainable and secure food supply
for the growing global population.

To enhance the performance of NA biosensors based on MXene. First, a
thorough comprehension of the interactions between MXene and NA is essential.
Although a number of studies have suggested that some ssDNA can chemically
conjugate with MXene, no conclusive proof of this exists yet. Second, there is a
need to foster profoundly stable ssDNA copies that have explicit acknowledgment
capacities. Third, since in agri-food frameworks, on location testing is a high
need, compact MXene-based NA biosensors, for example, sidelong stream
examines and lab-on-a-chip gadgets are required. Some MXenes other than
Ti3C2Tx, for example, Nb4C3 might be a reasonable substitute that can be
generally embraced in the NA biosensors for synthetic objective identification.
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