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Abstract:  

In this study Zinc oxide nps were promptly synthesized from Zn(NO3)2 solution and formation of nps observed with in green 

method. Characterize Zinc oxide nps using IR, Scanning electron Microscope (Fe-SEM), AND X- ray diffract meter. Additional its 

antimicrobial activity against S.aureus, Escherichia coli is studied. 
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1. INTRODUCTION 

Nanomaterials find a huge range of applications due to their exciting physical, chemical and catalytic properties [1-14]. The effect 

of zinc oxide nanoparticles on antibiotics has been studied keeping in mind the fact that zinc oxide nanoparticles have an intrinsic 

bactericidal effect of their species [15-21]. Nanocrystalline ZnOparticles have been found multiple range of applications in the fields 

of high sensitivity biomolecular detection, diagnostics, antimicrobials, therapeutics, catalysis, and micro-electronics [22-27]. The 

Millettia Pinnata is used as a traditional medicine in the treatment and prevention of several kinds of ailments in many countries 

such as for treatment of piles, skin diseases, and wounds [28-34].zinc oxide(ZnO) nanoparticles have a particular focus on plant-

based synthesis [35-38]. Leaf extracts of a diverse range of millettia Pinnata have been successfully used in making ZnO 

nanoparticles [39-42]. 

2. MATERIALS AND METHOD 

2.1. PREPARATION OF MILITIA PINNATA LEAF EXTRACT 

 

Fig1:Millettia pinnate leaves 

Initially, Indian Beech tree leaves (Millettia pinnate) leaves are cleaned several times using distilled water to remove the 

dust particles and residual moisture. 20g of thoroughly washed finely cut militia pinnate leaves in 500ml Erlenmeyer flask 

along with 100ml of distilled water and then boiling the mixture at 700C until it turns into a brownish colour. Further, the 

extract was filtered with Whatman no:1 filter paper, and the extracted solution was used for further process.   

 

2.2. Synthesis of ZnO Nanoparticles 

To do this firstly we take 20grams of Zinc Nitrate and dissolved in 20ml of distilled water. Now add the above prepared leaf 

extract solution to this Zinc nitrate solution drop by drop for about 5ml.Both the solutions are mixed together on magnetic stirrer 

for about 30 min.Thus formed solution is centrifuged further at 300rpm. The solution is separated and dried in an oven for 80oc 

for about 20hrs. The precipitate is washed several times using distilled water and is filtered using nano filter paper. Finally, Zinc 

oxide nanopowder is obtained and used for further process.  

http://www.ijcrt.org/


www.ijcrt.org                                                   ©  2021 IJCRT | Volume 9, Issue 12 December 2021 | ISSN: 2320-2882 

IJCRT2112526 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org e873 
 

3. Results and Discussions 

3.1. X-ray Diffraction Analysis 

X-ray diffraction is an analytical technique generally used for phase identification of a crystalline material and can provide 

information on a unit cell dimensions as well. X-ray diffraction is now a common technique for studying crystal structures and 

atomic spacing. Although single-crystal X-ray crystallographic investigation is the most precise source of information regarding 

the structure of a complex, the difficulty of obtaining crystalline complexes renders this method unsuitable for that study. 

However, a variety of other spectroscopic techniques could be used with good effect for characterizing the metal complexes in X-

ray powder diffraction. The X-ray powder diffraction (XRD) measurements of three complexes are performed. The diffractogram 

obtained complexes have been given in figures and the observed diffraction data, with the help of the data obtained from the 

powder XRD, the particle size calculations are performed using Scherrer equation.The diffraction pattern is recorded and radius 

2θ values of 36.088 and 18.768 are observed, which corresponds to Bragg reflections of hexagonal wurtzite structure.

 

Fig 2:XRD Pattern for ZnOby phytochemical method 

 

  

3.2 Field Emission-Scanning Electron Microscopy (FE-SEM) 

  

The most widely used type of electron microscopic technique is Field emission scanning electron microscope (FE-SEM). It 

resolute and examines the microscopic structure of the sample by scanning the surface/fractured surface of materials with higher 

resolution and much greater depth of field.  The most important feature of FE-SEM is the three-dimensional appearance of its 

images because of its large depth of field.  FE-SEM enables us to obtain chemical information from the specimen by using various 

techniques, including the X-ray energy dispersive spectrometer (EDS). The electrons interact with the atoms that make up the 

sample producing signals that contain information about the sample’s surface, topography, composition, and electrical 

conductivity. 

 

Fig 3:FE-SEM image of ZnO nanoparticles via phytochemical method 

 

 The synthesized ZnO nanoparticles were examined by FE-SEM and we can observe that rod shaped nanoparticles were formed in 

fig 3. 

 

3.3 Energy Dispersive X-ray Spectroscopy (EDS): 

 

Energy-dispersive X-ray spectroscopy is an analytical technique used for the elemental analysis or chemical characterization of a 

sample. It focuses on the investigation of an interaction of some source of X-ray excitation and a sample. Its characterization 

capabilities are placed in large part to the fundamental principle that each element has a unique atomic structure allowing a unique 

set of peaks on its X-ray spectrum. To stimulate the emission of characteristic X-rays from a specimen, a high-energy beam of 

charged particles such as electrons or protons or a beam of X-rays is focused into the sample being studied. At rest, an atom within 

the sample contains ground state (or unexcited) electrons in discrete energy levels or electron shells bound to the nucleus. The 
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incident beam may excite an electron in an inner shell, ejecting it from the shell while creating an electron-hole where the electron 

is an electron from an outer, higher-energy shell then fills the hole, and the difference in energy between the higher-energy shell 

and the lower energy shell may be released in the form of an X-ray. The number and energy of the X-rays emitted from a 

specimen can be measured by an energy-dispersive spectrometer.As the energy of the X-rays is characteristic of the difference in 

energy between the two shells, and of the atomic structure of the element from which they are emitted, this allows the elemental 

composition of the element is measured. 

 

 

Fig 4EDX of ZnO 

 

The energy dispersive spectrum figure revealed that the clear identification of elemental composition profiles of the synthesized 

nanoparticles. Zinc nanoparticles typically show optical absorption peak at 1 KeV to the surface Plasmon resonance. However 

other electrical signals along with Zinc Oxide nanoparticles are also recorded, which are not observed in the many other 

biosynthesis of nanoparticles.The elemental composition of Zinc and Oxygen is shown above Table 1. 

 

 

 

 

 

 

Table 1 Elemental Composition of Zinc Oxide NP 

3.4 Fourier Transform Infrared Spectroscopy 

 

ZnO nanoparticles of two milligrams are prepared by mixing with 200 mg of spectroscopic grade KBr. 

 

Fig 5:FTIR for Zno 

 

 

S.No Wavenumber 

(cm-1) 

Peak 

Assignments  

1  1019  O-C Stretching  

2  887  CH2 Stretching 

3  833  P-O Stretching  

4  640  C-H Bending  

Table 2Peak Assignments of Zinc Oxide 

 

 

 

 

Element Weight%  Atomic%  

O 24.62 57.17 

Zn 75.38 42.83 

Total 100.0 100.0 
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FTIR spectra are recorded using a Nicolet 520P spectrometer with the detector at 1200-400 cm-1 resolution and 20 scans per 

sample. FTIR Spectra of aqueous Zinc oxide nanoparticles prepared from the Ganuga Leaves extract was carried out to identify 

the possible biomolecules responsible for capping and efficient stabilization of the metal nanoparticles synthesized by leaf 

broth.The presence of biomolecules are in the range observed from 1200cm-1 to 400cm-1 

 

3.5. Antimicrobial screeningof  

Theis screenedinvitro for antibacterial activities againstE.coli andS.aureus antifungal activity against C.albicansby Agar-well 

diffusion method.  The antibacterial and anti-fungal activities of complex are listed in table2. 

 
Figure 6. Inhibition zones for complex 1against.  S.aureus andE.coli 

Bacteria Inhibition zone (mm) 

E.coli 9 

S.aureus 12 

Table. 3. Antimicrobial activities of ZnO 

According to above table the ZnO showed antibacterial activity against E.coli andS.aureus.  The obtained inhibition zones are 9 and 

12 mm. 

4. Conclusion 

 

In this work, Zinc Oxide nanoparticlesare synthesized by phytochemical method which also known as green synthesis. The prepared 

ZnONP’s are Characterized by using spectroscopic, microscopic, conductivity, photoluminescence, and photodegradation studies 

such as XRD, FE-SEM, FT-IR. From the XRD results, the crystal size of the Green Synthesis method ZnO is less. FE-SEM results 

revealed the rod-like morphology of the phytochemical method.From the Energy Dispersive Spectroscopy (EDS) the atomic 

percentage and weight percentage of Zinc and Oxygen of ZnO particle.  
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