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Abstract:- This paper gives an account of the combination of CuO nanoparticles (NPs) by the leaves concentrate of 

centellaasiatica plant in fluid medium through green blend and their portrayals regarding morphology, structure, and 

crystallinity and reactant properties. The use of plant leaves extract in the synthesis of nanostructured materials can be eco-

friendly, non-toxic and cost effective approach. The leaf extract acts as both reducing and capping agent. The synthesized 

copper oxide nanoparticles are characterized byUV (Ultra Violet), FT-IR (Fourier Transform Infrared), XRD (X-ray 

Diffraction), and FE-SEM –EDX (Field Emission Scanning Electron Microscopy- Energy Dispersive X-ray), TEM 

(Transmission Electron Microscopy), and antibacterial activity studies. The formation of CuO nanoparticles will be 

confirmed by their XRD Spectrum. The FESEM images will give shape and size of nanoparticles. 
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1.  INTRODUCTION 

 

Nanotechnology is developing as a quickly developing field with its application in science and innovation with the end goal 

of assembling new materials at the Nanoscalelevel [1-2].copper oxide nanostructures have pulled in huge consideration as a 

result of their extensive variety of utilizations, for example, high-Superconductors [3].The size and morphology of the 

nanoparticles impact their physical and synthetic properties to an expansive degree. Along these lines, incredible endeavors 

were committed for the creation of CuO nanostructures with various size and morphology. An assortment of techniques was 

intended for the blend of various measurements of CuO nanostructures with controlled size [4].The harmfulness and 

moderately high material cost of these strategies confined their utilization bitterly. So a basic, direct, and green course has 

been required for the planning of metal oxide nanoparticles. The electrochemical technique, a financially savvy and ingenious 

process has been accounted for the combination of metal oxide in Nano domains[5].The field of Nano science has been built 

up as of late as another interdisciplinary science which can be characterized overall learning on key properties of Nano-size 

items[6].Size and state of nanoparticles give an effective control over a large number of their physical and chemical 

properties [7].and their potential application in optoelectronics[8],recording media[9], detecting gadgets[10], medication[11] 

and catalysis[12].These properties are and will be used in a wide range of regions as in medicinal applications, data advances, 

vitality generation and capacity, materials, producing, instrumentation, ecological applications and security. There are 

couples of businesses that will get away from the impact of nanotechnology and therefore will it additionally influence our 

day by day life later on [13].Copper oxide nanoparticles, due to their incredible physical frequently do with anti-toxins [14]. 

Copper oxide nanoparticles have presents open doors for investigating the bactericidal impact wide applications as warmth 

exchange frameworks, antimicrobial of metal nanoparticles. The bactericidal impact of metal materials, super solid materials, 

sensors and impetuses. nanoparticles has been ascribed to their little size and Copper oxide nanoparticles are exceptionally 

receptive in view of high surface to volume proportion, and can without much of a stretch collaborate intimately with 

microbial layers.[15].Copper oxide nanoparticles have uncovered a solid antibacterial action and could diminish the 

microorganism focus by 99.9%. Because of the steadiness of copper nanoparticles can be utilized as a bactericide operator to 

coat healing center hardware[16].Copper oxide NPs have antibacterial movement, synergist properties, biocide properties and 

use in wound dressings, gas sensors, super conductors, sun based cells and warm conductivity and so on. In this paper CuO 

NPs is finished by utilizingCentellaasiatica (C.asiatica) dried leaves separate[17].This green amalgamation strategy have a 

few points of interest over different strategies to be specific cost viability, effortlessness, utilization of less temperature, the 

use of less poisonous materials, additionally it is perfect for restorative and nourishment applications[18-19]. In Green 

synthesis, the plant remove has been utilized as topping and diminishing specialist for the union of copper nanoparticles due 

to their decreasing properties exhibit in the leaf extract[20].The nanoparticles incorporated from plant concentrate were 

observed to be secured by the therapeutic properties of plant concentrate which could be utilized as a part of medication, 

directed medication conveyance and corrective applications[21][22].Centellaasiaticato Apiaceous family, Simple leaves with 

green leaf throughout in India. It is known in English as Indian Pennywort Leaf. The plant is traditionally used for treatment 

of Brain Benefits, Cancer Prevention, Liver Health [23].This methods, significant returns, enhanced selectivity, and cleaner 
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responses of numerous microwave‐induced natural changes offer extra points of interest [24]. Our progressing research 

program is pointed at growing ecologically benevolent manufactured techniques reasonable for natural aggravates that are 

generally utilized [25]. 

.  

Plate: The leaf samples of centellaasiatica 

2. Materials and Experiment 

2.1 chemicals 
 All reagents used in the study were of analytical grade. Copper nitrate Cu (NO3)2 usedwas purchased from Sigma 

Aldrich, Pondicherry, India. 

2.2 collections of plant samples 

 Leaves of centellaasiatica were purchased from local market, Chidambaram-Tamilnadu, India. The leaves were 

identified and authenticated by Dept. of Botany, AnnamalaiUniversity, and Annamalai Nagar. 

2.3 preparation of leaf extract 

The fresh leaves were washed with running tap water and also distilled water. 18g of leaves added in 100 ml distilled water, 

800c boiled in water both for 15 min and after that cooling at room temperature. Finally, this extract was filtered through 

what Mann filter paper and stored at 4
0
c for further synthesis. 

 

2.4Synthesis of copper oxide nanoparticles 
 1mM of copper nitrate solution was treated with 30 ml of aqueous leaf extract and stirred magnetically at room 

temperature for 30 mints until the light blue color changes to light green color, which demonstrates the preparatory 

development of copper oxide nanoparticles. The mixture was placed in a pre-heated furnace at 400 ◦C for 3 hours. The black 

fine product was obtained and stored in an airtight glass container for further use. 

 

3. Result and Discussion 

3.1 FTIRanalysis 

 FTIR peaks showed spectra namely CuO NPs control synthesized CuO andcentellaasiatica leaf aqueous extract 

fig (3.1).The phonon bonds at 529cm
-1

 and 868cm
-1

 relate to the extending vibration of cu-o bond in monoclinic cuo[26].The 

peak in the scope of 868 cm
-1

-1000 cm
-1

 is credited to extending of cuo (M=cu)[27].The ingestion crest showing up at 1591 

cm
-1

 and 3432 cm
-1

 of cuo could be connected to the vibrations of retained water and surface hydroxyl gatherings. The 

presence of noticeable IR groups almost 2500cm
-1

-2000cm
-1

 is acclimated the arrangement of CuONps from the green 

synthesis of leaves concentrate of centellaasiatica [28]. 
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Fig 3.1: FTIR spectra of (a)centella asiatica leaf extract (b) biosynthesized CuO-NPs. 

 

3.2 FESEM analysis and EDX study

 

 
Fig 3.2: FESEM –EDXMorphological structure and elemental status of Centellaasiatica 

 From the FESEM image as appeared in fig 3.2(a), theCuONPsintroduce uniform and characterize of circular 

morphology [29].It is seen that green combination of cuoNPs creates the little and circular size of particles. The synthesis of 

combined CuONPs has been analyzed by exploring the Energy Dispersive X-ray spectroscopy (EDX),as shown in fig.3.2(b) 

[30].EDX range shows the main cu and o tops with no pollution peak, revealing that the integrated nanomaterial are made out 

of cu and o components. The quantitative information of the development of CuO rather than other copper oxide in the 

combined materials by green agglomeration of centellaasiaticaleaf [31]. 

 

4000 3500 3000 2500 2000 1500 1000 500

(533)

(1394)(1624)

(2338)

(2924)

(3428)

Wavenumber Cm
-1

 CuO

(3744) (3589)

(868)(666)

(529)

(1537)

(2352)

T
ra

n
sm

it
ta

n
ce

 (
%

)

 Centella Asiatica

Quantitative results

W
e
ig

h
t%

0

20

40

60

80

C O Mg Cl K Cu



International Journal of Advance Engineering and Research Development (IJAERD) 
Volume 5, Issue 03, March-2018, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406 

 

@IJAERD-2018, All rights Reserved  365 

3.3 TEM analysis of CuONPs 

 

Fig 3.3:TEMimage of synthesized CuO nanoparticles 

 The morphology and microstructure of arranged items were additionally analyzed with TEM. [32].Fig 3.3 

demonstrates a normal TEM picture of the integrated CuO nanoparticles. From the TEM picture it can be seen that the 

particles are almost round with moderately uniform. [33] 

3.4 XRD studies 

 

Fig 3.4:XRD analysis of copper oxidenanoparticles 

 The X-Ray Diffraction pattern of the CuO NPs synthesized using centella asiatica leaf extract is shown in fig 

3.4.The XRD peak positions were dependable with the copper oxide and sharp peaks of XRD exhibit the crystalline structure. 

These are good agreement with those in the JCPDS card (Joint Committee on Powder Diffraction Standards, Card No, 05-

667).The presence of (002), (111), (202) and (113) plans in XRD indicates the formation of pure monoclinic structure of CuO 

NPs [34].The strong intensity and thin width of CuO diffraction peaks show that the subsequent items were of very 

crystalline in nature. To decide the normal molecule size of the CuONPs, the  
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Debye-Scherer equation is utilized. 

              D = K λ / βcosθ 

Where, D is the crystalline size of NPs, (FWHM) K is the Scherer constant with a value from 0.9 to 1.λ is the wavelength of 

the X-ray source (0.1541 nm) used in XRD, β is the full width at halfmaximum of thediffraction peak and θ is the Bragg‟s 

angle. According to Debye Scherer equation the average particle size [35]. 

3.5 UV-Vis spectral analysis  

 

Fig 3.5:UV-VISspectra of CuO nanoparticles 

 

The result obtained from UV-Visible spectroscopy analysis of the sample is presented in Fig 3.5. It is the most important 

method of analysis to detect the Surface Plasmon Resonance property of CuONPs [36].The CuNPs formation was confirmed 

from the peak at 216 nm, the peak value was found to be gradually decreased with increase in particle size. Copper SPR 

effects decrease with the time because of the oxidation of the synthesized copper nanoparticles [37]. UV Visible spectroscopy 

is an important technique to affirm the arrangement and soundness of metal nanoparticles in fluid arrangement [38]. 

3.6 Anti- Bacterial Studies 

 The presence of antibacterial activity on the synthesized CuO NPs was detected by the Disc Diffusion Method. The 

antibacterial studies of CuO showed reduced activity towards Gram positive and Gram negative bacteria [39]. Temperature 

affects the antibacterial activity of Copper oxide nanoparticles. At high temperatures, the antibacterial activity of both gram 

positive and gram negative bacteria as well as the zone of inhibition of the bacteria was found to be reduced [40]. 
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Fig 3.6:(a) S.aureus (b) P.desmolyticum 

Conclusion 

 

Synthesis of nanoparticles can be performed using a number of routinely used chemicals and physical methods. In this study, 

synthesis of copper oxide nanoparticles was conducted using an environmentally friendly mechanism in which aqueous leaf 

extract of centellaasiatica. We have developed an efficient, facile and economical method for the green synthesis of CuONPs 

using centella asiatica leaf extract as a reducing and stabilizing agent. A cost effective and an eco-friendly method were used 

to synthesize copper oxide nanoparticles with environmentally plant leaves extract of centellaasiatica. UV, FT-IR, FESEM 

and XRD studies confirmed the formation of copper oxide nanoparticles. The UV-Vis spectra analysis shows that the 

absorption values for CuONpswas at 216 nm. Hence, they can find applications in textile industry and water treatment plants. 

Thus, the green synthesis provides advancement over chemical method as it is cost-effective, environment friendly, easily 

scaled up for large scale synthesis and there is no need to use high pressure, energy, temperature and toxic chemicals. 
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