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Abstract

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 Fe-03, Fe-ZnO,4, 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.


https://doi.org/10.1007/978-3-031-42775-6_49

...........
Victor Sontea
lon Tiginyanu
Serghei Railean Editors
I 6th International Conference

on Nanotechnologies and
Biomedical Engineering

Proceedings of KNBME-2023, September
20-23, 2023, Chisinay, Moldova -Volume 1
Nanotechnologies and Nano-biomaterals
for Applications in Medicine

#
&) Springer
6th International Conference on Nanotechnologies and Biomedical Engineering
Proceedings of ICNBME-2023, September 20-23, 2023, Chisinau, Moldova - Volume 1:
Nanotechnologies and Nano-biomaterials for Applications in Medicine

Keywords: micromycetes, zinc oxide nanoparticles, microorganisms, lyophilization,
lyoprotective
References
1. Alahmadi, N.S., et al.: Synthesis and antibacterial effects of cobalt-cellulose magnetic

nanocomposites. RSC Adv. 32, 20020-20026 (2017). https://doi.org/10.1039/c7ra00920h
2. Ali, M.A,, et al.:Advancements in plant and microbe-based synthesis ofmetallic nanoparticles and

their antimicrobial activity against plant pathogens. Nanomaterials 10(6), 1146 (2020).
https://doi.org/10.3390/nan010061146
3. Cao, Y., Roursgaard, M., Kermanizadeh, A., Loft, S., Mgller, P.: Synergistic effects of zinc oxide

nanoparticles and fatty acids on toxicity to caco-2 cells. Int. J. Toxicol. 34(1), 6776 (2015).
https://doi.org/10.1177/1091581814560032

4. Cicek, S., Nadaroglu, H.: The use of nanotechnology in the agriculture. Adv. Nano Res. 3(4), 207—
223 (2015). https://doi.org/10.12989/anr.2015.3.4.207

5. El-Diasty, E.M., et al.: Antifungal activity of zinc oxide nanoparticles against dermatophytic lesions
of cattle. Rom. J. Biophys. 23(3), 191-202 (2013)

6. Fraceto, L.F., Grillo, R., de Medeiros, G.A., Scoghamiglio, V., Rea, G., Bartolucci, C.:

Nanotechnology in agriculture: which innovation potential does it have? Front. Environ. Sci. 4 (2016).
https://doi.org/10.3389/fenvs.2016.00020

7. Fu, P.P., Xia, Q., Hwang, H.M., Ray, P.C., Yu, H.: Mechanisms of nanotoxicity: generation of
reactive oxygen species. J. Food Drug Anal. 22(1), 64-75 (2014).
https://doi.org/10.1016/j.jfda.2014.01.005

8. Gorinchoy, V., Shova, S., Melnic, E., Kravtsov, V., Turta, C.: Homotrinuclear Fe3lIl u— oxo

salicylate cluster. Synthesis, structure and properties. Chem. J. Mold. 8(2), 83-89 (2013).
https://doi.org/10.19261/cjm.2013.08(2).10

9. Kitching, M., Ramani, M.,Marsili, E.: Fungal biosynthesis of gold nanoparticles: mechanism and
scale up. Microb. Biotechnol. 8(6), 904-917 (2015). https://doi.org/10.1111/1751-7915.12151

10. Kotzybik, K., et al.: Influence of different nanomaterials on growth and mycotoxin production of
Penicillium verrucosum. PLoS ONE 11(3) (2016). https://doi.org/10.1371/journal.pone.0150855

11. Lai, X., et al.: The effect of Fe203 and ZnO nanoparticles on cytotoxicity and glucose metabolism in
lung epithelial cells. J. Appl. Toxicol. 35(6), 651-664 (2015). https://doi.org/10.1002/jat.3128



https://doi.org/10.1039/c7ra00920h
https://doi.org/10.3390/nano10061146
https://doi.org/10.1177/1091581814560032
https://doi.org/10.12989/anr.2015.3.4.207
https://doi.org/10.3389/fenvs.2016.00020
https://doi.org/10.1016/j.jfda.2014.01.005
https://doi.org/10.19261/cjm.2013.08(2).10
https://doi.org/10.1111/1751-7915.12151
https://doi.org/10.1371/journal.pone.0150855
https://doi.org/10.1002/jat.3128

evdngs
Victor Sontea
lon Tiginyanu
Serghei Railean Editors

6th International Conference
on Nanotechnologies and
Biomedical Engineering

Proceedings of KNBME-2023, September
20-23, 2023, Chisinay, Moldova -Volume 1
Nanotechnologies and Nana- biomaterials
for Applications in Medicine

@lSpnng"
6th International Conference on Nanotechnologies and Biomedical Engineering
Proceedings of ICNBME-2023, September 20-23, 2023, Chisinau, Moldova - Volume 1:
Nanotechnologies and Nano-biomaterials for Applications in Medicine
12. Levine, M.: Differentiation of B. coli and B. aerogenes on a simplified eosin-methylene blue agar. J.
Infect. Dis. 23(1), 4347 (1918). https://doi.org/10.1086/infdis/23.1.43

13. Loukanov, A.,Angelov, A., Plochev, S., Bratkova, S., Nikolova,K., Nakabayashi, S.:Nanoparticule

de aur ca senzor colorimetric pentru detectare de ioni de fier in apele acide ale minelor. Analele
Universitatii “Constantin Brancusi” din Targu Jiu Seria Inginerie 3, 30 (2010)

14. Mirgorod,Y.A.,Borodina,V.G.: Preparation and bactericidal properties of silver nanoparticles in
aqueus tea leaf extract. Inorg. Mater. 49(10), 980-983 (2013).
https://doi.org/10.1134/S0020168513090094

15. Mohammad, O.,Mohd, A.,Mohd, S.K.,Arham, S.A., Ameer, A., Igbal, M.L.1.:Anti-microbial activity
of cobalt doped zinc oxide nanoparticles: targeting water borne bacteria. J. Saudi Chem. Soc. 19(5), 581-
588 (2015). https://doi.org/10.1016/j.jscs.2015.05.003

16. Rashid, S.S., Mustafa, A.H., Ab Rahim, M.H.: Ferromagnetic nanoparticles synthesis and

functionalization for laccase enzyme immobilization. Mater. Today Proc. 48(4), 916-919 (2022)

17. Regus,-Seserman, O.: Terapia cu nanoparticule pentru mics,orarea tumorilor. Viata medicala 47,
1504 (2018)

18. Rudi, L., et al.: Accumulation and effect of silver nanoparticles functionalized with Spirulina
platensis on rats. Nanomaterials 11(11), 2992 (2021). https://doi.org/10.3390/nan011112992

19. Shah, G.M., et al.: Toxicity of ZnO and Fe203 nano-agro-chemicals to soil microbial activities,

nitrogen utilization, and associated human health risks. Environ. Sci. Eur. 34, 106 (2022).
https://doi.org/10.1186/s12302-022-00687-z

20. Shahbazi, E., Morshedzadeh, F., Zaeifi, D.: Bacteriostatic potency of Fe203 against Enterococcus
faecalis in synergy with antibiotics by DDST method. Avicenna J. Med. Biotechnol. 11(2), 176-179
(2019)

21. Shanmugam, R., et al.: Probiotic-bacteria (Lactobacillus fermentum)-wrapped zinc oxide

nanoparticles: biosynthesis, characterization, and antibacterial activity. Fermentation 9(5), 413 (2023).
https://doi.org/10.3390/fermentation9050413
22. Siddique, S., Shah,Z.H., Shahid, S.,Yasmin, F.: Preparation, characterization and antibacterial

activity of ZnO nanoparticles on broad spectrum of microorganisms. Acta Chim. Slov. 60(3), 660-665
(2013)

23. Singh, J., et al.: Nanomaterials and microbes’ interactions: a contemporary overview. 3 Biotech 9(3),
68 (2019). https://doi.org/10.1007/s13205-019-1576-0



https://doi.org/10.1086/infdis/23.1.43
https://doi.org/10.1134/S0020168513090094
https://doi.org/10.1016/j.jscs.2015.05.003
https://doi.org/10.3390/nano11112992
https://doi.org/10.1186/s12302-022-00687-z
https://doi.org/10.3390/fermentation9050413
https://doi.org/10.1007/s13205-019-1576-0

cedngs
Victor Sontea
lon Tiginyanu
Serghei Railean Editors
6th International Conference
on Nanotechnologies and
Biomedical Engineering
Proceedings of ICNBME-2023, Septembes
20-23,2023, Chisinag, N - Volume 1:

Nanotechnologies and Nana- biomaterials
for Applications in Medic

e

&) Springer

6th International Conference on Nanotechnologies and Biomedical Engineering
Proceedings of ICNBME-2023, September 20-23, 2023, Chisinau, Moldova - Volume 1:
Nanotechnologies and Nano-biomaterials for Applications in Medicine

24. Sirbu, T.,Moldovan, C., Turcan, O.: Preservation of micromycetes through the lyophilization method
involving nanoparticles. Analele Universit a tii din Oradea Fascicula Biologie 30(1), 45-52 (2023)

25. Sirbu, T., Zop, A.,Gu,tul, T.: Impactul nanoparticulelor de Fe304 asupra activit™a tii antifungice a
micromicetelor. Buletinul A,SM | Stiint,ele vie tii. 332(2), 131-138 (2017)

26. Sirelkhatim, A., et al.: Review on zinc oxide nanoparticles: antibacterial activity and toxicity
mechanism. Nano-Micro Lett. 7(3), 219-242 (2015). https://doi.org/10.1007/540820-015-0040-x

27. Usatii, A., Bes, liu, A., Chirit,a, E., Borisova, T.: Efectele nanoparticulelor Fe304 asupra

parametrilor bioproductivi a levurii Rhodotorula gracilis CNMN-Y-30. Buletinul ASM | Stiintele vietii.
331(1), 111-117 (2017)

28. Usatli, A., Chiseli ta, N.: Profilul activit™a tii catalazei ,si producerii de proteine la Saccharomyces
cerevisiae CNMN-Y-20 sub influen ta nanoparticulelor ZnO. Studia Universitatis Moldaviae Seria
“Stiinte reale si ale naturii” 111(1), 92-96 (2018)

29. Benemakus, C.E., Cakynuna, JI.b., [llamosan, O.I'.: BrusHre HaHOUacTHII cepedpa Ha a/Ire3UBHYIO
akTuBHOCTB mTaMMOB E. coli u Pseudomonas aeruginosa. Bull. Med. Internet Conf. 3(2), 222 (2013)

30. CoipOy, T., Tumym, W., 'opunuoit, B., [lymkamry, b., Macno6pon, C.: U3menenune antudyHraibHOM
AaKTUBHOCTH MHKPOMHIETOB B IPUCYTCTBHE HaHOUYacTUL. ArpapHas Hayka: Tom 1. CrieruaibHbIH
BBIIYyCK. 3ammTa pactenuii. Mocksa 110-114 (2019)

31. Tapacos, E.IO, Kopoctenera, B.I1, [lonomapés, B.fl: [IpuMeHeHIe HAHOTEXHOIOTUN B CETECKOM
xo3siiictBe. BectHrk Kazancepro Texnonorndeckoro Kuuepcurera 15(21), 121-122 (2012)

32. Typanuckas, C.I1, Kycsik, A.I1, Typos, B.B., 'op6uxk, I1I1: B3aumojeiicTBre MarHUTHBIX HAHOYACTHII
¢ KIIeTKamMu. Meauko-6uostorndeckue mpooiemsl moepxuoctu 5(20), 227-246 (2013)

33. Hunyamsuny, B.C., et al.: Bo3elicTBre HaHOYACTHUI MEIM HA PACTCHHUS U MIOYBCHHBIC
Mukpoopranu3mMer (0030p nutepatypsl). Becthuk arpaproii Hayku JJona 3(39), 93-100 (2017)

34. 34 Yyiikos, P.4, [TankoB, M./I: HaHoTeXHOJIOTHU B CENBbCKOM X03sHcTBE (0030p). ACTpaxaHCKUH
Bectuuk Dxonoruyeckoro O6pazosanus. 67(1), 129-146 (2022)

35. llenect, H.A., Bonkosa, E.K., Ko3una, K.B., Kopuenosa, M.B., Tyuuna, E.C., 3axapesuu, A.M.,
Kouy6eii, B.U., Tyuun, B.B.: Bnusaue cserognoanoro cunero (405 HM) u3myyeHHs 1 HAHOYACTHI]
oxcupa xenesa (III) Ha BepKuBaeMocTs 1 Mopdosoruto kietok Staphylococcus aureus 209 p”. M3Bectus

Caparosckoro ynusepcutera. HoBas cepus. Cepust Xumus. buonorus. Dxonorus 14(4), 62-68 (2014)


https://doi.org/10.1007/s40820-015-0040-x

