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INTRODUCTION 

Nanotechnology is a fastest growing field with 

its huge application in science and technology 

for the manufacturing new materials at the 

nano scale level. In the field of 

nanotechnology, especially the ability of 

nanotechnology to prepare highly ordered 

nanoparticles of any shape and size. Nano-

materials are also called "a wonder of modern 

medicine". Nanotechnology is a 

multidisciplinary scientific field undergoing 

explosive development. The characters of 

metal and metal oxide nanoparticles have 

distinctive feature such as catalytic, optical, 

magnetic and electrical properties, 

Nanotechnology is a multidisciplinary 

scientific field undergoing explosive 

development. Nanometer - sized particles offer 

novel structural, optical and electrical 

properties.
1
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ABSTRACT 

Nanoparticle metal oxides represent a new class of important materials that are increasingly 

being developed for use in research and health-related applications. Highly ionic metal oxides 

are interesting not only for their wide variety of physical and chemical properties but also for 

their antibacterial activity. Although the in vitro antibacterial activity and efficacy of regular 

zinc oxides have been investigated, little is known about the antibacterial activity of 

nanoparticles of ZnO. Preliminary growth analysis data suggest that nanoparticles of ZnO have 

significantly higher antibacterial effects on Staphylococcus aureus than do five other metal oxide 

nanoparticles. In addition, studies have clearly demonstrated that ZnO nanoparticles have a 

wide range of antibacterial effects on a number of other microorganisms. The antibacterial 

activity of ZnO may be dependent on the size and the presence of normal visible light. The data 

suggest that ZnO nanoparticles have a potential application as a bacteriostatic agent in visible 

light and may have future applications in the development of derivative agents to control the 

spread and infection of a variety of bacterial strains. 
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Nanotechnology come out from the physical, 

chemical and biological science where new 

techniques are developed to study and action 

of single atom and molecules for multiple 

application in different field of science. In 

nanotechnology, a nanoparticle defined as a 

small object that behave like a whole unit The 

fastest and growing sectors of  nano systems in 

nanotechnology is science and engineering. 

Nanotechnology is useful in many sectors such 

as  diagnostic techniques, drug delivery, 

antimicrobial bandages, these green synthesis 

process are friendly manufacturing process 

that reduce waste products ,as catalyst for 

greater efficiency in current manufacturing 

process by minimizing the use of highly toxic 

materials, to reduce pollution.
2
. Nanoparticles 

of zinc oxide can be scatter in industrial 

coatings to protect wood, plastic, and textiles 

from exposure to UV rays. Silicon dioxide 

crystalline nanoparticles are used to fill the 

gaps between carbon fibers. Silver 

nanoparticles are used as antibacterial in fabric 

are used to kill bacteria, making clothing odor-

resistant. 
 

MATERIAL AND METHODS 

The materials and methods used in the present 

study entitlrd “Synthesis of zinc oxide 

nanoparticle and its antibacterial activity 

by Chrysanthemum dendranthema leaves.- 

Materials 

All the chemicals such as zinc acetate, distilled 

water ingredients utilized in this work taken 

from Research laboratory of chemistry 

department of SHUATS And the leaves of 

Chrysanthemum dendranthema (plant variety 

– Koka senkin) plant were collected from 

horticulture department of SHUATS, 

Allahabad (U. P) India. 

 

 
Fig. 1: Plant of Chrysanthemum dendranthema 

Methods 

Preparation of leaf extract of 

Chrysanthemum dendranthema 

Sample Preparation  

The leaves were first washed several times 

with running water and subsequently with 

distilled water. And both the surface of leaves 

were sterilized using alcohol by.  Leaves were 

dried at room temperature in shade until all 

moisture was lost (12–14 days). The dried 

leaves were cut and grinded for preparing 

powder. 

 

 
Fig. 2:   Leaves of Chrysanthemum 

dendranthema 

 

Preparation of extract  

Plant extract was prepared by mixing of 5g of 

Chrysanthemum dendranthema plant powder 

in 50ml of ethanol (95%) in a 250 ml conical 

flask.  The solution was kept for 48 hours in 

dark and then extract was filtered by whatman 

filter paper 1. Further Investigation has been 

carried out from this extract. Figure 2 shows 

the sample of leaves extract of 

Chrysanthemum dendranthema plant. 

 Green synthesis of ZnO Nanoparticles 

Zinc oxide nanoparticles were synthesized 

using zinc acetate dihydrate Zn 

(CH3COO)2·2H2O. Solution (0.01 M) of zinc 

acetate was taken and leaves extract was 

added. The pH of the mixture was maintained.   

 

http://www.wilson.com/wilson/racquet/technology.jsp?CONTENT%3c%3ecnt_id=10134198673974474&FOLDER%3c%3efolder_id=9852723697225808&bmUID=1182181006749
http://www.wilson.com/wilson/racquet/technology.jsp?CONTENT%3c%3ecnt_id=10134198673974474&FOLDER%3c%3efolder_id=9852723697225808&bmUID=1182181006749
http://www.smartsilveronline.com/products.htm
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.                        

Fig: 3 plant extract                                                Fig. 4:   zinc nitrate salution 

 

Charaterization techniques: 

SEM analysis:- Size and structure of the 

nanoparticles  analysed by using Tescan 

Scanning Electron Microscope machine. Thin 

films of the sample were prepared on a carbon 

coated copper grid by just dropping a very 

small amount of the sample on the grid, extra 

solution was removed using a blotting paper 

and then the film on the SEM grid was 

allowed to dry by putting it under a mercury 

lamp for 5 min. The morphological features of 

synthesized zinc oxide nanoparticles from 

Chrysanthemum dendrathemum leaves extract 

were studied by Scanning Electron 

Microscope.: 

Antibacterial activity: Test organism for 

antibacterial activity  

Gram positive (+) bacteria and gram negative 

(-) bacteria, will be used for the antibacterial 

activity. The bacterial pathogens were 

collected from the microbial culture collection 

bank of department of microbiology and 

fermentation technology SHUATS. 

A test bacterium was grown and maintained on 

Nutrient agar slant at 37
o
C. Following 

incubation for 5 days, the culture was either 

utilized for test or stored at 4
o
C for further use. 

The organism were subculturedonce in every 

15 days 

Antibacterial activity: Agar well diffusion 

method  

Agar well diffusion method as given by Azam 

et al.
3
.  

Procedure: Antibacterial activities of the 

synthesized zinc oxide nanoparticles will be 

performed against the Pseudomonas 

aeruginosa, Bacillus cereus, Proteus vulgaris 

and Clostridium botulinum.  

 These are the Bacterial strains which cause 

Waterborne disease, The antibacterial test 

were done by Agar well diffusion method, 

Azam et al.
3
 The pure culture of organism 

were sub-cultured in nutrient broth .The 

nutrient agar plates were prepared by 25 ml 

(for one plate) pouring was molten media into 

sterile petriplates. For bacterial growth, a lawn 

of culture was prepared by spreading the 

100µL fresh culture having each test organism 

on nutrient agar plates with the help of a sterile 

glass rod spreader. Plates were left standing 

for 10 minutes to let the culture get absorbed. 

Then 6 mm (size) wells (4 well) would be 

punched into nutrient agar plates for testing 

nanomaterial antibacterial activity. Using the 

micro-pipette, 100µl of sample of nanoparticle 

suspension would be poured in different 

concentration (25µl, 50µl, 75µl) onto each of   

wells on the plates. Then take a antibiotic 

(Ciplox of 250mg), it prepared in 1000ppm. 

This antibiotic used as positive control.  Using 

the micropipette, 10µl of antibiotic (control) 

solution would be poured into one well. After 

incubation for 24 hrs at 37
o
C the plates were 

observed. If antibacterial activity was present 

on the plates, it was indicated by an inhibition 

zone surrounding the well containing the ZnO 

nanoparticles solution.  The zone of inhibition 

was measured and expressed in millimeters. 

 

RESULT AND DISCUSSION 

 Conformation of Formation of ZnO NPs  

Visual observation 

ZnO NPs have attracted great attention 

because of their superior optical properties. 

Visual color change is the preliminary test for 

nanoparticle synthesis. Figure represents the 

synthesis of ZnO NPs. The color change was 
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noted by visual observation in the bottles that 

contained ZnNO3 solution with extract. The 

color of the ZnNO3/extract solution changed 

from colorless to light yellow. This color 

change indicates the formation of ZnONP in 

the solution. 

The formation of ZnONP was further 

confirmed by using ultraviolet-visible 

spectroscopy (UV-vis), X-ray diffraction 

(XRD). 

 X-ray diffraction pattern for ZnO 

nanoparticles 

The XRD pattern of bulk ZnO and nano ZnO 

were presented in Figure. All the peaks were 

hexagonal and approximately close to the 

reported information (jcpds-79-0206). Due to 

the crystal symmetry and related face 

velocities, the common crystal habit of ZnO is 

hexagonal in shape. Also the ZnO NP is the 

thermodynamically stable crystallographic 

phase. The width of the peaks in case of ZnO 

NP has increased due to the quantum size 

effect. The average particle size was estimated 

to be 42 nm using Scherer equation (discussed 

in „Material and Methods‟). These diffraction 

lines observed at 2θangle 32.8
0
, 38.2

0
, 55.10° 

and 65.7
0
 respectively, have been indexed as 

(111), (200), (220) and (311) respectively. 

XRD patterns were analyzed to determine 

peak intensity, position and width, full-width 

at half-maximum (FWHM) data was used with 

the Scherer formula explained in section 

materials and method. The typical XRD 

pattern revealed that the sample contains a 

mixed phase (cubic and 
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Fig. 6: (a) XRD patterns of ZnO nanoparticles (red) bulk ZnO (black) ZnO synthesized using 0.5% 

starch. The peaks assigned to diffractions from various planes are of hcp ZnO 
 

SEM Analysis of ZnO  

The SEM image of ZnO and Silver 

nanoparticles synthesized by chemical 

reduction method and green synthesis process 

by using 10 % extract and 1mM Zinc nitrate 

concentration was shown in Figure. It gave a 
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clear image of highly dense ZnO 

nanoparticles. The SEM image showing silver 

nanoparticles synthesized using s extract 

confirmed the development of silver 

nanostructures. 

 

 
Fig. 7: Sem emage of zinc oxide nano particle 

 

Antibacterial activity of ZnO nanoparticles against bacteria by agar well diffusion method 

 

Concentration µg / µl 
Diameter of Inhibition Zone of Inhibition (mm) 

 
Pseudomonas 

aeruginosa 

Clostridium botulinum 

 
Proteus vulgaris Bacillus cereus 

2.5 8mm - 15.5mm 11.5mm 

5.0 13mm - 14mm 13mm 

7.5 15mm - 18mm 14.5mm 
*well size= 5mm. 

 

 

 

 

 

 

 

 

 

Proteus vulgaris                                                                       Bacillus cereus 

 

 

 

 

 

 

 

 

 

 

 Pseudomonas aeruginosa                                                                 Clostridium botulinum 

Fig. 8                                                                          
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Fig. 9: Graph of antibacterial activity of ZnONPs against P. aeruginosa 

 

 

 

Fig. 10: Graph of antibacterial activity of ZnONPs against P. vulgaris 

 

 

Fig. 11: Graph of antibacterial activity of ZnONPs against B. cereus 

0

2

4

6

8

10

12

14

16

25μl 50μl 75μl 

Zo
n

e
O

f 
In

h
ib

it
io

n
 (
μ

l)
 

Concentration (μl) 

Antibacterial Activity Of ZnO np Against P. 
aeruginosa 

P. aeruginosa

0

2

4

6

8

10

12

14

16

18

20

25μl 50μl 75μl 

Z
o

n
eO

f 
In

h
ib

it
io

n
 (
μ

l)
 

Concentration (μl) 

Antibacterial Activity Of ZnO np Against P. 

vulgaris 

P.vulgaris

0

2

4

6

8

10

12

14

16

25μl 50μl 75μl 

Z
o

n
eO

f 
In

h
ib

it
io

n
 (
μ

l)
 

Concentration (μl) 

Antibacterial Activity Of ZnO np Against B. 

cereus  

B.cereus



 

Tiwari et al                                 Int. J. Pure App. Biosci. 6 (3): 608-615 (2018)     ISSN: 2320 – 7051  

Copyright © May-June, 2018; IJPAB                                                                                                             614 
 

 

 

  
Fig. 12: Comparative Bar graph showing zone of inhibition introduced by different concentration of ZnO   

nanoparticles against P. aeruginosa,P. vulgaris,  B. cereuA. 
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