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Green synthesis of Zirconium Oxide nanoparticles using aqueous extract
of Urtica pilulifera L. wild plant, and study its antifungal activity against

some pathogenic fungi
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Abstract:

The purpose of this research is to find an alternative to chemically manufactured drugs
such as antibiotics used in the treatment of fungal infections, through nanotechnology
manufactured from plant sources (green manufacturing), which is characterized by
abundance and low economic cost, as well as having an effective inhibition of fungal growth.
Without resistance as a result of genetic mutations. On the other hand, getting rid of the
dangerous side effects of chemical drugs used in the treatment of fungal diseases and the
ability of manufactured nanoparticles to inhibit fungal cells and reduce toxicity to normal
cells in humans. These experiments were carried out in the laboratories of the College of
Science, Department of Ecology from September to January 2023 -2024. Zirconium Oxide
nanoparticles were synthesized using the crude aqueous extract of Urtica pilulifera L., and
their properties were diagnosed. Field emission scanning electron microscopy (FE-SEM) was
used to determine the surface, shape and compositional size of biosynthetic Zirconium Oxide
nanoparticles. The results showed that the sizes of nanoparticles ranged between 29.71 - 78.7
nm. The atomic force microscope was used to find out the shapes, topography, roughness and
protrusions of the surfaces of the Zirconium Oxide nanoparticles, as the average roughness
of the nanoparticles was 71.44 nm. The X-ray diffraction (XRD) test was used to measure the
size and crystalline nature of the above materials, as the average size of the Zirconium Oxide
nanoparticles was 20 theta (degree) = 27.82¢, 39.95¢, 49.65°, 66.01° which correspond to the
(111), ( 112), (122) and (222) diagramsnm, and these sizes were calculated according to the
Debye-Sparker equation, and multiple peaks of 328 nm appeared that correspond to the X-
ray diffraction database ICDD file JCPDS NO :04-0783. The ultraviolet-visible spectrometer
was used to detect the Zirconium Oxide nanoparticles, where the results showed that the
absorption peak of the Zirconium Oxide nanoparticles was at the wavelength of 328 nm,
which confirms the presence of Zirconium Oxide nanoparticles, as well as the highest
absorption of the particles of the crude extract at the wavelength of 280 nm.

The antimicrobial activity of biosynthetic Zirconium Oxide particles against (Fusarium

oxysporum s Phytophthora cajani s Exserohilum rostratum _s Aspergillus niger sAspergillus
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flavus) at different concentrations (0.75, 1.5 and 3.0 mg/ml) compared to the standard DW. ,
and the results showed that the nanoparticles had a higher effectiveness and there was a
significant difference at the level of the rate of types of treatments, as the highest inhibition
rate for the isolates was 36 mm and the concentration was 1.5 mg. /ml in 4. flavus fungus,
compared to the standard antidote, as it reached 32 mm, while in F. oxysporium fungus, the
highest inhibition rate was 30 mm for the isolates, at a concentration of 0.75 mg / ml,
compared to the standard antidote, as it reached 25 mm, and the significant difference
between them reached 10.2 mm. And the Zirconium Oxide nanoparticles bio-manufactured
from the aqueous extract of the taraea plant, at very low concentrations, proved effective
against the studied fungi, which opens the way for the possibility of using them in the field of

human medicine later.

Keywords: Zirconium Oxide nanoparticles , F. oxysporium,  Urtica pilulifera L.,
Antioxidants, 4. flavus
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