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Microorganisms are inexhaustible and advantageous sources of bioactive substances, which is 
why they are widely used in biotechnology. The in-depth study of the interactions between 
microorganisms and nanomaterials opens new ways to improve the biosynthetic properties of 
microorganisms of biotechnological interest for their application in various technological fields. The 
use of nanoparticles in the process of cultivating microorganisms that have a beneficial effect on 
their biosynthetic properties facilitates obtaining valuable bioactive substances, as well as 
contributing to maintaining stable biosynthetic properties in the process of conservation and long-
term storage. The effect of nanoparticles on the biosynthetic activity of microorganisms varies 
depending on the chemical composition, size, morphology and concentration of the particles, as well 
as on the physiological-biochemical particularities of the culture. In the process of lyophilization of 
microorganisms, numerous factors cause the appearance of various problems related to the safety of 
the initial properties of strains of microorganisms of biotechnological interest. The results of the 
research presented in this material, carried out on the basis of micromycetes of the genus 
Trichoderma and the genus Penicillium, demonstrate that the involvement of Fe2O3, Fe2ZnO4, ZnO 
nanoparticles in the preservation process by the lyophilization method can contribute to the 
stimulation of the strains' sensitivity to some phytopathogens. Thus, the application of nanomaterials 
in the process of long-term conservation of microorganisms of biotechnological interest, with the 
subsequent involvement of crops in obtaining biopreparations for agricultural use, contributes to 
increasing their efficiency in combating phytopathogens and obtaining ecological products. 
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We report on possibilities to obtain new antibacterial substances based on chitosan polymer 
materials grafted with nitrofuran, isohydrafural and furacilin derivatives. The antibacterial properties 
were assessed via the serial dilution method in liquid nutrient medium (2% meat peptone broth), 
followed by re-cultivation of standard Gram-positive and Gram-negative bacterial cultures on 
peptone agar for 24 hours. Both composites obtained on the basis of chitosan grafted with 
isohydrafural or furacilin showed bactericidal activity against a wide range of Gram-positive and 
Gram-negative microorganisms, varying within the concentration of 75–300 µg/ml. Due to long-
term 48 and 72-hour incubation of microbial cultures cultivated on peptone broth, obvious changes 
in increasing bactericidal activity of both composites were found over time. Thus, the antibacterial 
substances isohydrafurol and furatsilin among nitrofurans, grafted onto chitosan maleate, retain their 
bactericidal activity in the range of 75-300 μg/ml, have prolonged antibacterial activity and can be 
recommended as active substances in the development of new antibacterials. 
 

 
 
 
 


