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ABSTRACT 
The aim of present investigation was to synthesis the nanoparticles by using the medicinal plant Ocimum basillicum. Biologically synthesized nanoparticles 
have been widely used in the field of therapeutic medicine. The silver nanoparticles were synthesized by using 1mM aqueous of silver nitrate with leaf extract 
of Ocimum basillicum. The growth of nanoparticles is monitored by visualizing color changes and it was confirmed by the techniques, UV-vis 
spectrophotometer and characterized by Scanning Electron Microscope (SEM), Fourier Transform Infrared Spectroscopy (FTIR) and X- ray diffraction (XRD) 
analysis. The result of varies techniques confirmed the presence of silver nanoparicles and showed the average particle size between 58-89nm. Further the 
synthesized nanoparticles are evaluated for its antimicrobial activity against on selected bacterial species. 
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INTRODUCTION 
Nanotechnology is rapidly growing technology, which holds 
a huge promise for the design and development of many 
types of novel products with its potential medical 
applications on early disease detection, treatment, and 
prevention. Nanoparticles produced and utilized in a wide 
range of commercial products throughout the world. The field 
of nanotechnology is an active area of research. 
Nanoparticles exhibit new or improved properties based on 
specific characteristics such as size (100 nm), distribution and 
morphology.  Nanotechnology is mainly concerned with 
synthesis of nanoparticles of variable sizes, shapes, chemical 
compositions and controlled dispersity and their potential use 
for human benefits1. In recent years, noble metal 
nanoparticles have been the subject of focused research due 
to their unique optical, electronic, mechanical, magnetic, and 
chemical properties that are significantly different from those 
of bulk materials2. Recently, research in synthesis of 
Nanoparticle using microbes and plant extracts gaining more 
importance due to its eco-friendliness, like Synthesis of noble 
metals nanoparticles using fungi like Fusarium oxysporum3, 
Penicillium sp4, bacteria such as Bacillus subtilis5, Flexible 
and main point is the evasion of toxic chemicals.  When 
compare to microbes, plant mediated synthesis is actively 
practicing by the researchers for its positive advantages like 
avoidance of maintaining the microbial culture, time-
consuming and cost effective6. Synthesis of nanoparticle by 
using various plant materials such as Eucalyptus hybrid7 
Coriandrum Sativum8, Cycas9, Helianthus annus, Basella 
alba, Oryza sativa, Zea mays, Sorghum bicolor10 and in 
Azadirachta Indica11 well documented. Ocimum basilicum 
(Sweet basil) is one of the well known and valuble medicinal 
plant and its extracts have been used to treat headaches, 
cough, diarrhea, warts, constipation, kidney mal-functions 
and microbial infections12,13 and its Aglycones found to be 
antioxiadant capacity14. Ethanol extracts of O.basilicum  
decrease cholesterol and lipid accumulation in human 
macrophages15. The silver and silver nanoparticle has been 
widely used in medical industry as topical ointments to 
prevent infection against burn and open wounds16. Therefore 
the present investigation was made to synthesis silver 

nanoparticle by using the leaf extract of O.basilicum to find 
their antimicrobial activity on selected microorganism. 
 
MATERIALS AND METHODS: 
Collection of plant  
The whole plant Ocimum baccilicum was collected from 
Tiruchirapalli region. 
Preparation of the Extract  
Ocimum basillicum was used to make the aqueous extract. 
Fresh O. basillicum leaves weighing 25g were thoroughly 
washed in distilled water, cut into fine pieces and were 
crushed into 100 ml sterile distilled water then filtered 
through Whatman No.1 filter paper (pore size 25 μm). The 
filtrate was further filtered through 0.6 μm sized filters  
Synthesis of Silver Nanoparticles  
90ml of one mille molar aqueous solution of Silver nitrate 
(AgNO3) was prepared and  10 ml of leaf extract was added. 
This Silver nitrate solution was allowed stand for 5 hours at 
room temperature for reduction of Ag+ ions. As a result 
brown solution formed indicating the silver nanoparticles 
formed. The brown color solution was centrifuged at 5000 
rpm for 20 min and the resulting suspension were redispersed 
in 10 ml sterile distilled water. The centrifuging and 
redispersing process was repeated three times. The purified 
suspension was freeze dried to obtain dried powder. The 
dried nanoparticles were used for further analysis  
Characterizations of silver nanoparticles 
UV-Vis Spectra analysis  
This is an important technique to preview the morphology 
and stability of nanoparticles. After 5 hours the reduction of 
pure Ag+ ions was measured by UV-Vis spectrum (UV-
2450) using a small aliquot of the sample diluted with 
distilled water.  
SEM analysis of silver nanoparticles  
Size and structure of the nanoparticles analysis was done by 
using Vega3 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 were 
allowed to dry by putting it under a mercury lamp for 5 min.  
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Fourier Transform Infrared Spectroscopy (FTIR) 
Analysis 
Two milligram of silver nanoparticales were prepared by 
mixing with 200 mg of spectroscopic grade KBr. FTIR 
spectra were recorded using a Nicolet 520P spectrometer 
with detector at 4000-400 cm-1 resolution and 20 scans per 
sample.   
XRD measurements 
The solution of silver nanoparticle thus obtained was purified 
by repeated centrifugation at 10,000 rpm for 20 minutes 
followed by redispersion of the pellet of silver nanoparticles 
into 10 ml of distilled water. After freeze drying of the 
purified silver nanoparticles, the structure and composition 
were analyzed by XRD. Silver nanoparticles were determined 
by an X’pert pro x-ray diffractometer (Rigaku Ultima III 
XRD) operated at a voltage of 40 kV and a current of 30 mA 
with Cu K radiation in a θ -2 θ configurations. The crystallite 
domain size was calculated from the width of the XRD peaks, 
assuming that they are free from non uniform Strains, using 
the Debye Scherrer’s formula  

D = 0.94λ / β Cos θ 
Where D is the average crystallite domain size perpendicular 

to the reflecting planes, λ is the 

X-ray wavelength, β is the full width at half maximum 
(FWHM) and θ is the diffraction angle.  
Antibacterial Assays 
Muller Hinton Agar was prepared according to the 
manufacturer’s instructions. The medium was sterilized by 
autoclaving at 121°C for 15 minutes at 15 psi pressure and 
was used to determine the antibacterial activity of Ag-NPs. 
Sterile molten cool (45°C) agar was poured aseptically into 
sterile Petri plates (15 ml each) and the plates were allowed 
to solidify at room temperature in sterile condition. After 
solidification and drying, the plates were seeded with 
appropriate micro organisms (Pseudomonas aeruginosa, 
Escherichia coli, Bacillus subtilis) by streaking evenly on to 
the surface of the medium with a sterile cotton swab and 
wells were cut out from the agar plates using a sterile 
stainless steel bore and filled with different concentration 
(10µl, 20µl, 30µl) of the each synthesized silver 
nanoparticles solution in respective wells. Gentamycin is 
used as control. Then the plates were incubated at 37°C for 
24 hrs in the next day the zones of inhibition were measured 
with a measuring scale. This experiment was carried out in 
duplicate for their confirmation. The results were read by the 
presence or absence of zone of inhibition. 

 
 

Table 1. Inhibitory activity of silver nanoparticles against selective bacteria 
Name of microorganism Concentration (µl) Zone of Inhibition (mm) 

 
 

Pseudomonas aeruginosa 

10 8 
20 9.5 
30 11 

Control 12.6 
 

Escherichia coli, 
Bacillus subtilis 

 

10  
 

Negative 
20 
30 

Control 
 

 
Figure: 2a. Ocimum basillicum 

 

 
Figure :2b. Colour change of leaf extract (A) without Silver 
nanoparticles (B) after the synthesis of silver nanoparticles 

 

 
 

Figure: 3a. UV-VIS absorption spectrum of   plant extract of Ocimum 
basillicum after 5 hours 

 

 
 

Figure: 3b. UV-VIS absorption spectrum of   silver nanoparticles after 
synthesized by treating 1mM aqous AgNo3 solution with 10% Ocimum 

basillicum leaf extract after 5 hours 
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Peak No. 2theta Flex width d-value Intensity I/Io 
1 21.960 0.118 4.0442 110 18 
2 27.640 0.094 3.2247 80 13 
3 32.500 0.141 2.7527 630 100 
4 38.400 0.118 2.3422 183 30 
5 38.500 0.094 2.3364 137 22 
6 38.740 0.094 2.3225 93 15 

 
Figure: 6 XRD patterns of silver nanoparticles 
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Figure: 5 FTIR spectra of silver nanoparticles 
synthesized by plant extracts 
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RESULTS AND DISCUSSION 
Synthesis of silver nanoparticles by using biological 
materials is one of the most widely used methods for the 
synthesis of silver colloids. The addition of Ocimum 
basillicum leaf extract was added to silver nitrate solution 
resulted a color change of yellow to dark brown (Fig. 2b) due 
to formation of silver nanoparticles because of surface 
Plasmon resonance. Upon addition of silver ions into the 
plant extract   changed its color from almost greenish to 
brown with intensity increasing during the period of 
incubation17. 
The absorption spectra of synthesized silver nanoparticles 
were detected by UV visible spectroscopy at various nm 100 
to 1000 after 5 hours of synthesis. Absorption spectra of 
silver nanoparticles formed in the reaction media has 
absorbance peak around 300-350nm (Fig. 3b).  The particle 
has increasingly sharp absorbance peak maximum at 300 nm 
and gradually decreased while nanometer increased (Fig. 3a). 
But there was less absorption in to the leaf extract due to not 
presence of nanoparticles and silver nitrate (Fig 3a). The 
surface Plasmon band in the silver nanoparticles solution 
remains close to 380nm throughout the reaction period that 
indicates that the particles are dispersed in the aqueous 
solution. 
SEM studies were revealed to visualize the size and shape of 
Ag nanoparticles (Fig.4) and show the typical bright-field 
SEM micrograph of the synthesized Ag nanoparticles. In this 
study, it was appeared with that most of spherical in shape. A 
few agglomerated silver nanoparticles were also observed in 
some places, thereby indicating possible sedimentation at a 

later time. The SEM image exposed that the formed 
nanoparticles with size range of 58-89nm. 
FTIR spectra of aqueous silver nanoparticles prepared from 
the O.basillicum leaf extract was carried out to identify the 
possible biomolecules responsible for capping and efficient 
stabilization of the metal nanoparticles synthesized by leaf 
broth (Fig.5). The peaks near 3411.54 cm−1 were assigned to 
O–H stretching in phenols. The peak at 2927 cm-1 
corresponds to O-H stretch carboxylic acids.  The peaks 
observed for the silver nanoparticles at 1639.68 cm-1 C=C 
groups or from aromatic rings, suggest the presence of the 
steviosides or reducing agents adsorbed on the surface of 
metal nanoparticles. It is also possible that the terpenoids 
may play a role in reduction of metal ions by oxiadation of 
aldehydic groups in the molecules to carboxylic acids. The 
peak at 1033.54 cm−1 corresponds to C–N stretching 
vibrations of the amine. Analysis of FTIR studies were 
confirmed that the carbonyl group from the amino acid 
residues and proteins has the stronger ability to bind metal 
indicating that the proteins could possibly from the metal 
nanoparticles (i.e., capping of silver nanoparticles) to prevent 
agglomeration and thereby stabilize the medium. This 
suggests that the biological molecules could possibly perform 
dual functions of formation and stabilization of silver 
nanoparticles in the aqueous medium8. 
The O.basillicum extract-mediated synthesise Ag 
nanostructure was confirmed by the characteristic peaks 
observed in the XRD image (Fig. 6). All diffraction peaks 
correspond to the characteristic face centered cubic (FCC) 
silver lines. These diffraction lines observed at 2θ angle 
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32.80, 38.20 and 55.10° respectively, have been indexed as 
(111), (200) and (220) respectively. The obtained data was 
matched with the Joint Committee on Powder Diffraction 
Standards (JCPDS).  XRD patterns were analyzed to 
determine peak intensity, position and width, full-width at 
half-maxiamum (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 hexagonal) structures of silver 
nanoparticles. The average estimated particle size of this 
sample was 58-89nm derived from the FWHM of peak. 
Silver has the advantage of having broad antimicrobial 
activities against Gram-negative and Gram-positive bacteria 
and there is also minimal development of bacterial 
resistance18. The antimicrobial activity of silver nanoparticles 
was tested against various pathogenic bacterial species using 
disc diffusion method.  O.basillicum not showing activity 
against other bacterial species. The highest antibacterial 
activity was observed against Pseudomonas aeruginosa (Fig 
7). The diameters of the inhibition zones were measured in 
mm. (Table 1) different concentration of nanoparticles 10µl 
(8mm), 20 µl (9.5mm), 30 µl (11mm), Control (12.6). The 
Silver nitrate which is readily soluble in water has been 
exploited as an antiseptic agent for many decades. 
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