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Abstract - The present study was aimed to biosynthesize the copper oxide nanoparticle using aqueous leaves extract of 

Murraya koenigii (Curry leaf). UV-Vis spectroscopy and SEM analysis were carried out to identify the nanoparticle. 

The antibacterial activity of biosynthesized copper oxide nanoparticle was investigated using Agar well diffusion 

method. The results of the UV-Vis Spectroscopy showed that the maximum peak of copper oxide nanoparticle was 

confirmed at 410 nm. SEM images was carried out to determine the morphology of the nanoparticle. The shape of the 

nanoparticle was spherical and spindle. Further, the study was extended to determine the antibacterial activity of 

copper oxide nanoparticle, which showed significant inhibitory activity in Salmonella typhii than the other bacterial 

species. 
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I. INTRODUCTION 

Nanotechnology plays an important role in the modern 

research [1]. Nanotechnology is mainly concerned with 

synthesis of nanoparticles of variable sizes, shapes, 

chemical compositions controlled dispersity and their 

potential use for human benefits [2-3]. This technology can 

be applicable in a wide range of fields such as 

pharmacology, food and nutrition, chemical industries, 

energy sciences, cosmetics, further, it can be used for the 

treatment of infections, cancer, allergies and diabetes [4-6]. 

Synthesis of metal nanoparticles has gained much 

importance because their physical-chemical properties 

differ from those of the bulk particles [7]. The convergence 

of metallic nanoparticles and biological techniques has 

created a new field of nanomedicine [8]. The metal 

nanoparticles are finding applications in optoelectronics, 

nanodevices, nanoelectronics, nanosensors, information 

storage and catalysis. Metallic nanoparticles are of great 

interest due to their excellent chemical, physical, medicinal 

and catalytic properties [9]. Among various metal particles, 

copper nanoparticles have attracted more attention because 

of their catalytic, optical, electrical and 

antifungal/antibacterial applications [10-11]. It is evident 

from the literature that, synthesis of stable Copper 

nanoparticle (CuNP) is the challenging task and various 

methods have been developed to synthesize Copper 

nanoparticles including physical, chemical and biological 

processes [12].  

Many researchers are involved in detecting new 

technologies and effective antibacterial agents which led to 

the use of Ag or Cu based antiseptics that may be linked to 

the broad spectrum of activity and less susceptibility of 

developing bacterial resistance than antibiotics alone [13]. 

Green chemistry refers to the design and development of 

chemical products and processes in order to minimize 

hazards on the environment [14]. Green synthesis has 

numerous advantages compared to other methods, including 

cost-effectiveness, simple, use of lower temperatures, use of 

non-toxic materials, as well as compatibility with applied 

medical and nutritional programs [15]. Green synthesis 

method is being developed and is an environmentally-

friendly method as well [16]. CuNP synthesis has attracted 

particular interest, compared with other NP‟s as their useful 

properties are achievable at costs lower than Silver and 

Gold [17]. Copper nanoparticle (CuNP‟s) have been used in 

various fields including agricultural, industrial engineering 

and technological fields [18]. In recent years, Biosynthesis 

of copper oxide nanoparticles was achieved by using micro-

organisms [19], Plant extract [20], seed [21] and bark [22]. 

Copper and CuNP‟s have been synthesized by a variety of 

plant extracts [9]. The nanoparticles synthesized with plant 

extracts were found to exert biological activities like 

antibacterial, antioxidant and anticancer [23-25]. The plant-
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mediated synthesis is a rapid, flexible, and suitable process 

for large scale production of nanoparticles [26]. 

Thus the main aim and objectives of the study is to 

synthesize Copper oxide nanoparticle using aqueous leaves 

extract of Murraya koenigii (Curry leaf) and to determine 

its Characterization and antimicrobial activities.  

II. EXPERIMENTAL DETAILS 

Murraya koenigii (Curry Leaf) leaves were collected from 

the local market and brought to the laboratory. The leaves 

were thoroughly washed with normal water and then with 

distilled water and air dried for about a week in room 

temperature. Then it is blended into fine powder. Aqueous 

extract of Murraya koenigii (Curry leaf) leaves were carried 

out by following the procedure [27]. 5 grams of Murraya 

koenigii (Curry leaf) leaves was dissolved in 100ml of 

distilled water for 20 minutes and boiled at 50°C. The 

leaves extract was removed from heat and allowed to cool. 

After cooling the extract were filtered using Whatmann 

No.1 filter paper and stored at 4°C for further use. 

Biosynthesis of Copper oxide nanoparticle was carried out 

by following the procedure [27]. 80 ml of 1mM of Copper 

sulphate was dissolved in 20 ml of already prepared 

Murraya koenigii (Curry leaf) leaves extract and mixed 

thoroughly. The reduction of copper ions was confirmed by 

the change in colour of the reacted solution. The reacted 

solution was further dried at 60°C overnight and calcined at 

100°C for one hour. The resultant powdered sample was 

subjected for the characterization. The green synthesized 

nanoparticle was subjected for the analysis of UV- 

Spectroscopy analysis using Labtronic digital 

spectrophotometer. The size range of the 

Spectrophotometer is 300-700 nm. Scanning Electron 

Microscopy was used to study the morphology of 

biosynthesized Copper oxide nanoparticle. The SEM 

analysis was performed at an accelerating voltage of 20 kV. 

Further, antibacterial activity of biosynthesized Copper 

oxide nanoparticle against four isolates of bacteria namely, 

Escherichia coli, Staphylococcus aureus, Psedumonas 

aeroginosa and Salmonella typhii were carried out by agar 

well diffusion method by following the Standard methods 

[28]. 

III. RESULTS AND DISCUSSION 

Metals have been used for centuries as antimicrobial agents. 

Silver, Copper, Gold, Titanium, Zinc have gained particular 

attention, each having different properties and spectra of 

action [29]. With respect to nanoparticles, the antimicrobial 

properties of silver and copper have received the most 

attention. However, copper is cheaper than silver, readily 

miscible with polymers and relatively stable chemically and 

physically [30]. Much work has been done in bioreduction 

of metal nanoparticles by a combination of biomolecules 

found in plant extracts (enzymes, proteins, aminoacids, 

vitamins, polysaccharides and organic acids such as 

citrates) and the respective role of phytochemicals [31-33]. 

3.1. SYNTHESIS OF COPPER OXIDE 

NANOPARTICLE USING MURRAYA KOENIGII 

(CURRY LEAF) LEAVES 

The results of synthesis of Copper oxide nanoparticle using 

Murraya koenigii (Curry leaf) showed the colour change of 

the reactant. During the exposure of leaves extract to 

Copper sulphate solution, reduction of Copper ions into 

Copper oxide nanoparticle is visualized as a result of 

change in colour from dark green to pale green colour, 

which occurred due to the Surface Plasmon Resonance 

phenomenon (Plate-1). The metal nanoparticles have free 

electrons, which helps in the formation of the Surface 

Plasmon Resonance absorption band. 

 

3.2. CHARACTERIZATION OF BIOSYNTHESIZED 

COPPER OXIDE NANOPARTICLE USING 

MURRAYA KOENIGII LEAVES 

3.2.1. UV- VISIBLE SPECTROSCOPY 

The results of UV visible spectroscopy analysis of 

biosynthesized Copper oxide nanoparticle from Murraya 

koenigii (Curry leaf) leaves was represented in Fig 1. 

Absorption spectra of the reduction of copper ions was 
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formed in the reaction media which has the absorbance‟s 

peak at 410 nm.  

 
Figure – 1 : UV-Visible Spectroscopy of Biosynthesized 

Copper Oxide nanoparticle 

3.2.2. SCANNING ELECTRON MICROSCOPE (SEM) 

The result of Scanning Electron Microscope studies of 

biosynthesized Copper oxide nanoparticle using Curry 

leaves (Murraya koenigii) was represented in Fig - 2. The 

results of the study revealed that the diameter of the Copper 

oxide nanoparticle synthesized using Murraya koenigii 

leaves extract ranged from 49-118 nm in diameter and the 

shape was found to be spherical and agglomerates were also 

observed. Similar results were observed which showed that 

the copper nanoparticle produced by Penicillium citrinum 

was spherical shaped [34]. 

 

Figure – 2 : Scanning Electron Microscope (SEM) of 

Biosynthesized Copper Oxide nanoparticle 

3.3. ANTIBACTERIAL ACTIVITY OF 

BIOSYNTHESIZED COPPER OXIDE 

NANOPARTICLE 

The result of the antibacterial analysis was determined by 

the formation of zone of inhibition for four bacterial species 

namely, Escherichia coli, Staphylococcus aureus, 

Psedumonas aeroginosa and Salmonella typhii. 

The growth of the bacterial samples were analyzed against 

biosynthesized Copper oxide nanoparticle after 24 hours of 

incubation at 37°C. The inhibition for the antibiotics was 

found in four bacterial samples. The samples were loaded 

with different concentrations of biosynthesized copper 

oxide nanoparticle such as 1000 µg, 500 µg, 250 µg and 

125 µg along with 10 µg of positive control (Streptomycin 

antibiotic) and negative control (DMSO) were depicted in 

fig - 3. 

The results of antibacterial activity of biosynthesized 

copper oxide nanoparticle were expressed in Mean±St. 

Dev. (Table-1). Escherichia coli was found to have 

24.66±0.577 mm, 11.66±1.154 mm and 8.66±1.527 mm of 

zone of inhibition in positive control, 1000 µg and 500 µg 

concentrations. Staphylococcus aureus was found to have 

22.66±0.577 mm, 26.33±0.577 mm and 9.33±1.154 mm of 

zone of inhibition in positive control, 1000 µg and 500 µg 

concentrations. Pseudomonas aeruginosa was found to 

have 25±1.732 mm, 15.66±0.577 mm, 11.66±1.527 mm 

and 9.66±0.1527 mm of zone of inhibition in positive 

control, 1000 µg, 500 µg and 250 µg concentrations. 

Salmonella typhii was found to have 36.66±2.08 mm, 

20.33±1.52 mm, 15.33±0.57 mm, 14.33±1.52 mm and 

12±1.73 mm of zone of inhibition in positive control, 1000 

µg, 500 µg, 250 µg and 125 µg concentrations. 

Name of the organisms Escherichia coli 

Pseudomonas 

aeruginosa Salmonella typhii Staphylococcus aureus 

Positive Control 24.66±0.577 25±1.732 36.66±2.081 22.66±0.577 

Negative Control - - - - 

1000 11.66±1.154 15.66±0.577 20.33±1.52 26.33±0.577 

500 8.66±1.527 11.66±1.527 15.33±0.577 9.33±1.154 

250 - 9.66±1.527 14.33±1.527 - 

125 - - 12±1.732 - 

„-‟ – Absence of formation of Zone of inhibition ; ±Standard Deviation 

Table – 1 : Antimicrobial activity of Biosynthesized Copper oxide nanoparticle 
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Bacterial susceptibility to nanoparticles depends on several factors such as the bacterial strain, the type and size of 

nanoparticles, the nature of the initial growth media and cell concentration. In general, Gram negative organisms are more 

resistant to the ionic effect of copper nanoparticles, than Gram-positive bacteria [35]. There is a growing interest in the 

application of nanoparticles as oral antimicrobials to control various infections, for their biocidal properties and anti-adhesive 

capabilities against bioflims [30]. 

Copper used as an antimicrobial agent for decades has revealed a strong antibacterial activity. Copper nanoparticles are known 

to exhibit wide range of antibacterial activity against different strains of gram positive and gram negative bacteria [31]. 

Antibacterial activity can be attributed to disruption of cell membrane due to the release of copper ions from CuO Np‟s, which 

attack to negatively charged bacterial cell wall and rupture it, thereby causing protein denaturation and cell death [32]. 

Thus by comparing the antibacterial activity of all the four bacterial species, biosynthesized copper oxide nanoparticle showed 

the significant zone of inhibitory activity against Salmonella typhii than the other bacterial species. 

A.   E. coli       B.  Stapylococcus aureus 

 

 

 

 

                     

 

 C. Pseudomonas aeruginosa                      D. Salmonella typhii 

 

 

 

 

 

 

 

A  -   1000 µg ;   B  -   500 µg ;  C  -   250 µg ;  D  -   125 µg ;  E  -  -ve control (DMSO) ; 

F  -  +ve control (Streptomycin) 

Figure – 3 : Antibacterial activity of biosynthesized Copper oxide nanoparticle 

IV. CONCLUSION 

The field of nanotechnology is the development of reliable 

and eco-friendly processes for the synthesis of metal 

nanoparticles. Biosynthesized copper oxide nanoparticles 

using plants leaves extract acts as eco-friendly path of 

synthesis which can be adopted for the bulk production of 

CuNP‟s. The results confirmed the reduction of copper 

sulphate to copper oxide nanoparticle using UV-Vis 

spectrophotometer analysis and the morphology of the 

biosynthesized nanoparticle using SEM analysis showed 

spherical and spindle shaped nanoparticle. Further, 

antibacterial activity of biosynthesized copper oxide 

nanoparticle was determined by agar well diffusion method. 

Thus from the results of the above investigation, it can be 

concluded that the biosynthesized copper oxide 

nanoparticle using green plants extracts is a very cost 

effective, safe, non-toxic, eco-friendly route of synthesis 

which can be manufactured at a larger scale. Synthesized 

Copper oxide nanoparticle showed significant antibacterial 

activity which can be implemented as alternate sources in 

various medical applications. 
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