DOI: 10.55522/jmpas.V1215.5688 ISSN NO. 2320 — 7418

International peer reviewed open access journal

Journal of Medical Pharmaceutical and Allied Sciences

Journal homepage: www.jmpas.com CODEN: JMPACO

Research article
Green synthesis of copper oxide nanoparticles using christia vespertilionis aerial parts extract:
A sustainable approach for antibacterial efficacy assessment

Ravindran Muthukumarasamy'*, Nur Zulaiqah binti Abd Rahman', Shahnaz Majeed', Enrico Magosso', Sreenivas
Patro Sisinthy’, Sengamalam Radhakrishnan®

1 Faculty of Pharmacy and Health Sciences, Universiti Kuala Lumpur Royal College of Medicine Perak, Ipoh, Malaysia
2 Surya School of Pharmacy, Villupuram, Tamilnadu, India.

Corresponding author: Ravindran Muthukumarasamy < ravindran@unikl.edu.my, Orcid Id: https://orcid.org/0000-0001-5130-2613
Faculty of Pharmacy and Health Sciences, Royal College of Medicine Perak — University Kuala Lumpur, Ipoh, Perak, Malaysia.

© The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by-nc/4.0/). See https://jmpas.com/reprints-and-permissions for full terms and conditions.

Received - 18-09-2023, Revised - 30-12-2023, Accepted - 22-01-2024 (DD-MM-YYYY)

Refer This Article
Nur Zulaiqah binti Abd Rahman, Shahnaz Majeed, Enrico Magosso, Sreenivas Patro Sisinthy, Sengamalam Radhakrishnan, Ravindran
Muthukumarasamy, 2024. Green synthesis of copper oxide nanoparticles using christia vespertilionis aerial parts extract: A sustainable

approach for antibacterial efficacy assessment. Journal of medical pharmaceutical and allied sciences, V 13 - I 1, Pages - 6317 — 6325. Doi:
https://doi.org/10.55522/jmpas.V1311.5688.

ABSTRACT
Metal nanoparticles typically exhibit sizes ranging from 1 to 100 nanometers and can be produced by several techniques, such as green

synthesis and chemical synthesis. This study focuses on the green synthesis of copper oxide nanoparticles (CuO-NPs) using aerial extract of Christia
vespertilionis. The observation of CuO-NPs formation was made based on the variations in colour exhibited by the extract mixture following the
introduction of copper (II) sulphate (CuSO4). The synthesised nanoparticles underwent characterization utilising various instrumentation techniques,
including UV-Vis spectrophotometry, FTIR, TEM, SEM, EDX, and TGA. The antibacterial activity of these nanoparticles was assessed by using disc
diffusion method, against selected Gram-positive and Gram-negative bacteria. The investigation also encompassed an examination of the combined
effect of the nanoparticles and the antibiotic Ciprofloxacin on antibacterial activity. In this study, it was noted that the maximum absorbance of the
CuO-NPs occurred at a wavelength of 253nm. The functional groups of the CuO-NPs were confirmed through FTIR spectrum. TEM analysis revealed
the average particle size of the CuO-NPs as 62.16 nm. Additionally, examination of SEM images revealed that the particles exhibited irregular shapes
while maintaining a homogeneous distribution. The nanoparticles exhibited enhanced antibacterial efficacy against Gram-positive bacteria in
comparison to the Gram-negative bacteria that were examined. Significant synergistic effect was shown when the CuoNPs were used with the antibiotic
against the bacteria tested. In conclusion, the study conducted demonstrates favourable outcomes as an antibacterial agent and recommended to conduct

additional research to investigate the mechanism of action and toxicity of this agent.
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INTRODUCTION

Nanotechnology encompasses the scientific, engineering, and
technological endeavors that are carried out at the nanoscale, typically
ranging from 1 to 100 nanometers. Nanotechnology encompasses the
investigation and utilization of particles at the nanoscale, offering
potential contributions to diverse scientific domains such as chemistry,
biology, physics, materials science, and engineering 1. Nanoparticles
exhibit a high degree of adsorption capacity, which serves as a
fundamental basis for their improved performance and enhanced

applications 1. Numerous methodologies exist for the synthesis of

nanoparticles, encompassing coprecipitation, hydrothermal synthesis,
inert gas condensation, ion sputtering scattering, microemulsion,
microwave, pulse laser ablation, sol-gel, sonochemical, spark discharge,
template synthesis, and biological synthesis, also known as green
synthesis . However, the utilization of green synthesized nanoparticles
is regarded as a more cost-effective approach that minimizes
environmental pollutants in comparison to existing conventional
methods .

Copper oxide (CuO) is an inorganic compound that exhibits notable
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