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Abstract 
Aim:  

The present study aims to employ use of plants as a source of synthesizing silver nanoparticles with less hazards towards 
environment, easily scaled up, stable and economically viable.  

Method:  
The Silver nanoparticles were synthesized by using Murraya Paniculata leaf extract. The biosynthesized nanoparticles are 
then allowed to characterize by means of visible observation, UV Spectroscopy, SEM and TEM analysis. Inorganic 
nanoparticles is known to have potent antibacterial activity, thus in our study this property of nanoparticles were exploited to 
inhibit growth of clinically isolated micro-organisms i.e. B.subtilis and P.vulgaris which were characterized by various 
biochemical tests. The in vitro test was performed to calculate the zone of inhibition and MIC of the particles against isolated 
micro-organisms. 

Result:  
The result obtained clearly demonstrate the synthesis of spherical nanoparticles with size less than 100 nm. Also the 
biosynthesized nanoparticles showed good antibacterial activity against B.subtilis and P.vulgaris. 

Conclusion:  
The present study provides new insight into the synthesis of stable silver metal nanoparticles with less hazards along with 
exploring its antibacterial activity in the development of a potential tool in biomedics. 
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INTRODUCTION 
In the present scenario nanotechnology is encompassing 
multiple applications in various fields. The area has proven 
to be merge of physico-chemical, biological and 
engineering sciences.  In comparison to the bulk material 
the particles at nano level have high surface to volume ratio 
and thus known to have added advantage in various tasks 
such as bio-absorption, diffusivity, drug targeting, drug 
delivery etc.  
The materials at the nano-range have specific properties, 
hence this field is attracting focus of researchers towards 
them.  Due to the versatility of inorganic nanoparticles 
there exploration in the biomedical field is the prime 
concern of various laboratories. The inorganic 
nanoparticles have unique features like wide availability, 
controlled drug release etc. [1] 
There are various studies available for the synthesis of 
nanoparticles by chemical and physical route, but the 
process usually exploits time and energy also they are 
hazardous to the environment. [2] Few studies have been 
recorded for the asymmetric shape of nanoparticles by 
physical means of synthesis. Green synthesis of 
nanoparticles by means of plants is considered to be as 
widely acceptable technology for synthesizing 
nanoparticles with less hazard and good stability (do not 
show agglomeration). [3] The green synthesis of 
nanoparticles is considered to be as bottom up approach 

and the plant extract having good phytochemical 
composition with antioxidant activity are basically chosen 
for the synthesizing purpose of nanoparticles. [4] It is a 
prerequisite to dissolve metal salt solution in water free of 
salinity and contamination, because the presence of Ca and 
Mg ions may enhance the agglomeration rate of the 
particles within the solution.[5] 
The studies on green synthesis of nanoparticles 
demonstrated the use of plants and microbial species [6-11] 
for the stable nanoparticles synthesis with n numbers of its 
application in various fields. Thus the biological means of 
nanoparticle synthesis is the prime focus of researchers. 
Among various applications of nanoparticles the 
antimicrobial activity of the nanoparticles are the most 
promising area of the research now a day’s [12-15]. This 
attempt is to exploit phytochemicals of plants in 
synthesizing inorganic nanoparticles for exploring its 
usability in various applications such as antibacterial 
activity etc. 

MATERIALS AND METHODS 
A. Materials 
For synthesizing silver nanoparticles, Murraya paniculata 
leaves were collected from Amity University campus, 
Madhya Pradesh, India. The extract of the chosen plant leaf 
was used for the synthesis purpose of nanoparticles. Silver 
nitrate is taken for the preparation of metal salt solution.  
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B. Methods 
 
Preparation of the Extract:  
Fresh leaves (approx. 20 grams) of the chosen plant were 
taken, washed thoroughly and then dried so as to remove 
the water from the outer surface. The leaves were then 
crushed in a motor pistil to make the fine paste and then 
transferred into an Erlenmeyer flask with 100ml of distilled 
water. Then allowed to mix thoroughly by keeping it on a 
gel rocker for approximately 3 hours.  
 
Phytochemical screening of the plant extract:  
The extract was then subjected to qualitative phytochemical 
screening, which was done to understand the 
phytochemical constituents of the plant extract chosen for 
study. For this some specific tests were performed to 
evaluate the presence of particular phytochemicals. The 
tests performed for checking the availability of flavonoids, 
alkaloids, glycosides, steroids, phenols, saponins, 
terpenoid, cardiac glycosides and tannins.[16] 
 
Synthesis of Nanoparticles:  
0.01 M solution of AgNO3 was prepared in 100 ml of 
distilled water. The solution then allowed for mixing with 
10 drops of plants extract on magnetic stirrer. The solution 
soon began to change the colour from foggy white to 
chocolaty brown. After one hour of proper mixing the 
solution is then allowed to take wavelength reading by 
means of UV Visible spectrophotometer. [17] The reading 
is then followed by centrifugation of the solution with 
16000 rpm for 6-10 minutes. After centrifugation the 
pellets were collected and washed by means of various 
solvents. The samples are then allowed to dry over dry 
bath. 
 
Analysis of Silver nanopaticles:   
The analysis of the synthesized nanoparticles was done by 
means of visible observation, UV-Visible Spectroscopy, 
TEM, SEM etc. 
 
Isolation and identification of the microbial flora:  
The microbial flora was isolated from the clinical samples 
collected from J.H., Gwalior (M.P.). Two potent bacterial 
colonies appear in the culture plates named as culture 1 and 
culture 2. The identification of the micro-organisms was 
done by means of various bio-chemical tests performed in 
the laboratory.[18-19] 
 
Antibacterial Analysis:  
The antibacterial activities of the synthesized nanoparticles 
were evaluated by agar well diffusion method against 
micro-organisms isolated from clinical samples.  
 
MIC detection: 
The minimum inhibitory concentration of the nanoparticle 
was detected by means of well diffusion method against 
B.subtilis and P.vulgaris.  

 
 
 

RESULT AND DISCUSSION 
Qualitative analysis of phytochemicals:  The plant extract 
chosen for study showed the presence of the following 
phyto chemicals, discussed in the table 1: 
 

S.no. Phytochemicals 
Aqueous leaf extract of  

Murraya koenigii 
1. Steroids + 
2. Alkaloids + 
3. Flavonoids - 
4. Triterpenoids - 
5. Tannins + 
6. Saponins + 
7. Phenol + 
8. Quinone - 
9. Coumarin + 

10. Protein + 
11. Sugar + 
12. Gum + 

Table 1: Phytochemical screening of Murraya 
Paniculata leaf extract 

 
Visible analysis: Silver nitrate solution has turned dark 
brown or dark reddish in colour, which indicated the 
formation of Ag NPs (Fig. 1). This colour change is due to 
the property of quantum confinement which is a size 
dependent property of nanoparticles which affects the 
optical property of the nanoparticles.  

 
 
 
 
 

 
Fig. 1: The colour change in silver nitrate solution 

treated with Plant leaf extract 
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UV analysis: The UV absorption peak of silver 
nanoparticles range from 400 nm – 450 nm, UV-Vis 
spectra shows the peaks approximately at 410.00 nm (Fig. 
2), clearly indicating the formation of Ag NPs by the plants 
extracts. 
 

 
Fig. 2: The UV–Visible absorption spectra recorded 

from the silver nanoparticles solution after 2.5-3 hour of 
reaction. 

 
SEM analysis: SEM analysis shows that the plant leaf 
extract have tremendous capability to synthesize silver 
nanoparticles which were roughly spherical in shape and 
are below 100 nm (Fig. 3).  
 

 
Fig.3: The SEM analysis of synthesized silver 

nanoparticles. 
 

TEM analysis: Shape and size distribution of the 
synthesized Ag nanoparticles were characterized by 
transmission electron microscopic (TEM) study. The shape 
appeared to be slightly spherical and size of the NP is 
below 100nm. 

 
Fig. 4: The TEM analysis of synthesized silver 

nanoparticles 
 

Identification of the microbial flora: The identification of 
the two potent colonies isolated from the clinical isolated 
were done by means of morphology analysis, gram’s 
staining and various biochemical tests, and the results 
obtained are given here in Table 2: 
 

Tests 
Result 

Culture 1 Culture 2 

Gram staining 
Gram positive 

Bacilli 
Gram negative 

bacillus 
Glucose fermentation - + 
Mannitol fermentation + - 
Methyl red + + 
Motility - + 
H2S production - + 
 Indole production - + 
Lactose fermentation - - 
Citrate utilization - - 
Catalase test + + 
Voges proskeaur + - 
Sucose fermentation + + 
Simmons citrate agar 
test + - 

Table 2: Identification of the microorganism by 
biochemical tests 

 
The result thus obtained by biochemical estimation clearly 
demonstrates the presence of B.subtilis in culture 1 and 
P.vulgaris in culture 2. 
Antibacterial activity evaluation by agar well diffusion 
method: The antibacterial activity of the synthesized 
nanoparticles was evaluated against B.subtilis and 
P.vulgaris(Fig. 5). Antibacterial potential of AgNO3 and 
plant extract were also tested. Also one well is kept as 
control in which the suspension medium of the particles 
was taken i.e. distilled water.   
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Fig. 5: Showing antibacterial activity evaluation by agar 

well diffusion method 
 

The exact mechanism behind the antibacterial activity of 
metal nanoparticles is still unknown. , but the possible 
mechanism may be the bonding between nanoparticles and 
sulphur in proteins having thiol group in the cell, which 
ultimately affect the ion transport mechanism and so on. 
[20] 
Zone of Inhibition: The antibacterial activity was 
evaluated by measuring zone of inhibition (Table 3) and the 
results are tabulated here as: 
 

Sample 
Culture 

Zone of Inhibition (in mm) 
Ag NP’s AgNO3 Plant extract Control 

B.subtilis 17 12 

- 
(little activity 
is seen with 

no clear zone) 

nil 

P.vulgaris. 18 10 Nil nil 
  

Table 3: The evaluation of antibacterial activity of 
synthesized silver nanoparticles, AgNO3, and chosen 

plant extract against B.subtilis and P.vulgaris. Here 1 is 
Ag NP’s, 2 is AgNO3, 3 is plant extract and 4 is kept 

control. 
 

MIC of silver nanoparticles against B.subtilis and 
P.vulgaris: The minimum inhibitory concentration of any 
components is its minimum amount required to inhibit the 
growth of micro-organism(Table 4). 
 
 

Sample 
Culture 

MIC of silver nanoparticles (in mm) 
NP 

(0.1%) 
NP 

(0.3%) 
NP 

(0.5%) 
NP 

(0.7%) 
NP 

(0.9%) 
Culture 1 14 15 17 16 16 
Culture 2 17 18 18 19 18 
Table 4: Showing MIC of silver nanoparticles against 

B.subtilis and P.vulgaris 
 

CONCLUSION 
Green synthesis of silver nanoparticles by the help of green 
plants showed great capability to synthesis Ag NPs. AgNPs 
synthesised from leaf extract are more stable which could 
be due to the presence of capping and stabilizing materials 
within the plant extract. The UV absorption peak at 410 nm 
clearly indicates the synthesis of AgNPs. The SEM studies 
were helpful at deciphering their morphology and size. 
TEM analysis reveals the shape which appeared to be 
slightly spherical and size of the NP is below 100 nm. The 
biosynthesized nanoparticles showed significant 
antibacterial activity against clinical isolates. The study 
may be consider as insight for development of new drug 
fourmulations. 
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