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Abstract

Green synthesis of metal oxide nanoparticles using plant extracts is a promising alternative to
conventional physical and chemical synthesis methods, and represents a broad research field as
well as an environmentally friendly approach.

In this study, iron oxide nanoparticles (FEONPs) were green synthesized using the plant extract
of Moltkia ciliata and ferric chloride (FeCls). One of the factors affecting the green synthesis of
nanoparticles, namely synthesis time (4 h, 8 h, and 24 h), was also investigated.

An experimental methodology was adopted, and the prepared iron oxide nanoparticles were
characterized using several techniques: ultraviolet-visible spectroscopy (UV—Vis), Fourier
transform infrared spectroscopy (FT-IR), scanning electron microscopy (SEM), energy-
dispersive X-ray spectroscopy (EDX), and X-ray diffraction (XRD).

The UV-Vis analysis showed a maximum absorption in the range of 200—400 nm,
corresponding to FeEONPs. The FT-IR spectra exhibited distinct peaks in the regions of 450 cm™
and 550 cm™!, attributed to FeONP vibrations. Furthermore, SEM and XRD results revealed
similarities in the morphology and crystalline structure of the particles, with some differences
related to synthesis time.

The antibacterial activity was evaluated against Gram-positive and Gram-negative bacterial
strains, including Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, and
Staphylococcus aureus.

The highest antibacterial activity was recorded against Staphylococcus aureus, with an
inhibition zone diameter of 27 mm for the sample synthesized over 4 hours.

This study concluded that iron oxide nanoparticles synthesized from Moltkia ciliata can be used
as an antibacterial agent.

Keywords: Green synthesis; iron oxide nanoparticles; Moltkia ciliata; antibacterial activity.
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Element | Atomic | Weight| Oxide| Stoich.

Symbol| Conc.| Conc.|Symbol|wt Conc.
Fe|58.07 |82.86 Fex05[100.00
04193 |17.14

(EDX+SEM)A all zeslll (3555031 0 5901 15V) IS0
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Element| Atomic | Weight| Oxide| Stoich.

Symbol| Conc.| Conc.|Symbol|wt Conc.
Fe|55.37 |81.24 Fe203/100.00
0[44.63 |18.76
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