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Background: Filamentous fungi and actinobacteria are valuable biotechnological resources 
that play a key role in the pharmaceutical industry as sources of antibiotics effective against 
pathogenic bacteria and fungi. Identifying microbial strains active against opportunistic 
pathogens, including Candida albicans, Escherichia coli, and Salmonella, is essential for 
developing new therapeutic strategies. 
The aim of this study was to select new strains with antimicrobial potential against some 
opportunistic pathogens and pathogens.  
Materials and methods: A screening of 24 Penicillium and Trichoderma strains of fungi and 
7 strains of Streptomyces actinobacteria was performed. The strains of fungi and 
actinobacteria were tested against the opportunistic pathogenic fungi Aspergillus fumigatus, 
Fusarium solani, Fusarium oxysporum, the pathogen Candida albicans and the pathogenic 
bacteria Escherichia coli, Salmonella and Enterococcus spp. The tests were performed by the 
disk-diffusion method adopted by Egorov [1]. 
Results: The study results showed that, out of 24 fungal strains evaluated for activity against 
the opportunistic pathogens A. fumigatus, F. oxysporum, and F. solani, as well as the 
pathogen C. albicans, 2 strains were highlighted: Penicillium sp. 12 and Penicillium sp. 14. 
The inhibition zones against the opportunistic pathogens varied within the range of 22–32 
mm, whereas against C. albicans, the inhibition zones were insignificant, measuring 14–15 
mm. Against the pathogenic bacteria E. coli, Salmonella, and Enterococcus spp. (E. faecium 
and E. faecalis), none of the studied fungal strains showed antagonistic activity. 
Among the 7 actinobacterial strains studied for their antifungal properties against the 
opportunistic fungi F. solani, F. oxysporum, and A. fumigatus, 2 strains were identified—
Streptomyces gougerotii CNMN-Ac-14 and Streptomyces fradiae CNMN-Ac-11—with 
inhibition zones of 23–28 mm. The strain S. fradiae CNMN-Ac-11 also showed antagonism 
against C. albicans, with insignificant inhibition zones of 14–15 mm. None of the 
actinobacterial strains tested against the pathogens E. coli, Salmonella, and Enterococcus spp. 
(E. faecium and E. faecalis) showed antagonistic activity. 
Conclusions: According to the obtained results, we can conclude that the strains: Penicillium 
sp. 12, Pencillium sp. 14, S. gougerotii CNMN-Ac-14 and S. fradiae CNMN-Ac-11 are 
promising for combating opportunistic pathogenic fungi such as A. fumigatus, F. solani, F. 
oxysporum, but cannot combat pathogenic bacteria. 
Keywords: fungi, actinobacteria, antagonism, pathogens, inhibition zones. 
Acknowledgments: This research was funded by Government of Republic of Moldova, 
Ministry of Education and Research, Research Subprogram 020101 “InBioS – Innovative 
biotechnological solutions for agriculture, medicine and environment”.  
References: 
1. Egorov, N. S. (2004). Fundamentals of the study of antibiotics. Moscow: Nauka Publishing 

House. 528 p. ISBN 5-02-033595-92  

133 
 

ACTION OF Fe2O3 AND Fe2ZnO4 NANOPARTICLES ON STRAINS OF 
ACTINOBACTERIA AND FILAMENTOUS FUNGI 

 
Tamara SÎRBU1* , Cristina MOLDOVAN1 , Maxim BÎRSA1 , Viorina GORINCIOI2  
1Institute of Microbiology and Biotechnology of the Technical University of Moldova, 
Chisinau, Republic of Moldova 
2Institute of Chemistry of the State University of Moldova, Chisinau, Republic of Moldova 
 
*Corresponding author: tamara.sirbu@imb.utm.md 

https://doi.org/10.52757/bsd26.66 
 
Background: Nanoparticles can exert both beneficial and adverse effects on microorganisms, 
including DNA modification, accelerated aging, and cell death. They may also act as 
biostimulants, enhancing the biosynthetic properties of microorganisms of industrial, medical, 
and agricultural importance. Therefore, studying the effects of nanoparticles on the 
biosynthesis of biologically active substances is both relevant and necessary.  
The aim of this study was to evaluate the effects of Fe O  and Fe ZnO  nanoparticles on the 
biosynthesis of biologically active substances in strains of actinobacteria and filamentous 
fungi.  
Materials and methods: The study subjects included two actinobacterial strains 
(Streptomyces gougerotii CNMN-Ac-14 and Streptomyces fradiae CNMN-Ac-11) and three 
filamentous fungi (Penicillium sp. 7, Penicillium sp. 12, and Penicillium sp. 14). The main 
parameters assessed were anti-inflammatory and antioxidant activities, along with protein 
content and catalase activity. Fe O  and Fe ZnO  nanoparticles, at concentrations of 1, 5, and 
10 mg/L, were tested as stimulators of bioactive compound biosynthesis in the studied strains. 
The following opportunistic microorganisms were used as test strains: Aspergillus fumigatus, 
Fusarium solani, Fusarium oxysporum, and the pathogenic yeast Candida albicans. 
The results indicate that the addition of Fe O  and Fe ZnO  nanoparticles to the nutrient 
medium during subculturing of actinobacteria and filamentous fungi reduced antifungal and 
antioxidant activities in all studied strains. In the actinobacterial strains Streptomyces 
gougerotii CNMN-Ac-14 and Streptomyces fradiae CNMN-Ac-11, an increase in catalase 
activity was observed in variants containing Fe ZnO  nanoparticles at concentrations of 1–5 
mg/L. The highest protein content in the Streptomyces fradiae CNMN-Ac-11 strain was 
recorded in the variant treated with 1 mg/L Fe O  nanoparticles, while in the Streptomyces 
gougerotii CNMN-Ac-14 strain, it was observed in the variant containing 10 mg/L Fe ZnO  
nanoparticles. The fungal strain Penicillium sp. 7 showed stimulation of catalase activity 
compared to the control sample in the variant treated with 10 mg/L Fe ZnO  nanoparticles. In 
the Penicillium sp. 14 strain, enhanced catalase activity was also observed at 10 mg/L 
Fe ZnO  nanoparticles, along with an increase in protein content in variants with 5–10 mg/L 
Fe O . Regarding the Penicillium sp. 12 strain, the tested nanoparticles exerted a stimulatory 
effect on protein biosynthesis at 1 mg/L for both Fe O  and Fe ZnO . 
Conclusions: According to the results of this study, it can be concluded that nanoparticles 
used in the subculturing of microorganisms (actinobacteria and filamentous fungi) can either 
stimulate or suppress their biosynthetic processes, depending on the strain, nanoparticle 
composition, and concentration. 
Key words: fungi, actinobacteria, nanoparticles, antifungal activity, catalase. 
 
Acknowledgments: This research was funded by Government of Republic of Moldova, 
Ministry of Education and Research, Research Subprogram 020101 “InBioS – Innovative 
biotechnological solutions for agriculture, medicine and environment”. 


