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In the conditions of a growing population, a drastic increase in consumerism 

and the negative effects of climate change, the concept of sustainable agriculture is 

becoming particularly critical. 

To solve the problem of soil degradation, it can be extremely important to use 

nanozymes, which are nanomaterials with enzymatic activity, but with greater 

strength and stability, compared to natural enzymes. 

«…nanozyme is derived from nanomaterial and enzyme. Nanozymes were first 

developed about 15 years ago, when researchers found that iron oxide nanoparticles 

may perform catalytic activity similar to natural enzymes (peroxidase)» (Lee & 

Kamruzzaman, 2023, р. 12). 

Nanozymes can completely replace peroxidase, a highly effective catalyst in 

the digestion processes of biologically active substances by plants, although it has 

many disadvantages, including excessively high cost, limited stability, and 

temperature and pH dependence. 

Dong Hoon Lee mentions: the nanozymes that have been synthesized until now 

are created from inorganic metal materials (For example, Fe-based single-atom NZs), 

and therefore were not suitable for agricultural or food industry use, due to their high 
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toxicity and excessive production costs. 

It is claimed that nanozymes synthesized on the basis of organic compounds, 

unlike traditional enzymes are easier and cheaper to produce, non-toxic and don't 

inflict any damage on the environment. Nanozymes can be created via a self-

assembling one-pot particle synthesis procedure, showing good kinetic properties and 

pH stability. 

It is promising to use them as an alternative to nitrate fertilizers, due to their 

significant positive effect on the growth of crops, a reduced rate of soil depletion, and 

low toxicity for humans. 

Also, an attractive field for research is the development of a portable and 

applicable test kit for farmers and consumers, relying on a colorimetric sensor 

system: In order to identify specific molecules of interest, the scientists integrated an 

optical sensing method with the OC nanozyme, resulting in a colorimetric sensing 

device. This device uses variations in color intensity, with darker colors indicating 

lower concentrations of the target molecules. Colorimetric assays utilize this optical 

method to determine the presence and concentration of specific molecules in a given 

sample. 
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