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Abstract: The present investigation was to synthesis the nanoparticles by using the medicinal plant Ocimum basilicum leaf extract and 
silver nitrate solution. The synthesized silver nanoparticles were analyzed by UV Spectroscopy (UV-Vis), Transmission Electron 
Microscopy (TEM), X- ray diffraction spectroscopy (XRD) and Fourier transform infrared spectroscopy (FTIR). The particle is found to 
have an average size of 14.6 nm& 13.8nm by XRD and TEM analysis respectively. The silver nanoparticles were synthesized by 
microwave assisted method, which was found to yield nanoparticles rapidly and easily. Further, these nanoparticles were found to 
exhibit AgNPs, which may also be efficiently employed in Anti-inflammatory activity of pharmaceutical research to obtain better result 
of plant as shown by our study. The anti-inflammatory activity of silver nanoparticles was tested and confirmed against human blood 
cells. Hence, the present research aims to open new avenues for the improvement of medicinal uses with the synthesis of silver 
nanoparticles by using Ocimum basilicum leaf extract for various ailments and to bring the anti-inflammatory medicinal plant to the 
scientist’s notice, to educate awareness and add values to the resource.  
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1. Introduction 
 
Nano structured materials have been fascinating in recent 
years since they show valuable and unusual remarkable 
properties, compared to conventional polycrystalline 
materials. Nanoparticles play an important role in all fields. 
In medical field it is used to treat skin cancer and reduce 
bleeding in trauma patients1.Plant extracts are rich sources 
of secondary metabolites. Most of the extracts contain 
several metabolites that can easily reduce silver nitrate to 
silver nanoparticles. Ocimum basilicum (L.) is also known 
as sweet basil and King of spices. It is a popular Chinese 
medicinal herb of the family Labiatae2.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 benefits3. 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 materials4. 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 

infections 5,6 and its Aglycones found to have antioxidant 
capacity7. Ethanol extracts of O.basilicum decrease 
cholesterol and lipid accumulation in human macrophages8. 
The silver and silver nanoparticles have been widely used in 
medical industry as topical ointments to prevent infection 
against burn and open wounds9. Therefore the present 
investigation was made to synthesis silver nanoparticle by 
using the leaf extract of O.basilicum to find their anti- 
inflammatory activity of the plant. 
 
Nanotechnology is an active area of research with 
tremendous applications for society, industry and medicine. 
The non-polluting nanotechnologies have revolutionized the 
production of nanomaterials as environmentally safe 
products. Several chemicals used in the chemical and 
physical synthesis of nanoparticles are toxic which leads to 
environmental pollution10. Therefore biological sources can 
be an alternative for the synthesis of nanoparticles 11-13. 
Plants are the richest bio resources of drugs in traditional 
and modern medicine14. Silver nanoparticles have wide 
range of applications such as catalysis 15, drug delivery16, 
biosensing17,18 and optics 19,were suggested as possible 
ecofriendly alternatives to chemical and physical methods. 
Ocimum basilicum (Lamenaceae) is a well known aromatic 
and medicinal plant, which attracted great attention in the 
ancient system of Indian medicine for its use in various 
ailments such as muscle cramps, pain, insecticidal, anti-
ulcer, anti- inflammatory, diabetes and respiratory tract 
problems20-24. Traditionally, the essential oil of Ocimum    
basilicum was used as anti-inflammatory, antiseptic, and 
gastrointesinal protective medicine25,26. Recently, microwave 
heating has been explored as a promising technique for 
nanoparticle synthesis. In the present study, we first report 
the reduction of silver ions using aqueous Ocimum 
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basilicum leaf extract under microwave irradiation for facile 
and fast phytosynthesis of silver nanoparticles (AgNPs). To 
the best of our knowledge, no reports pertaining to a 
microwave method by using Ocimum basilicum leaf extract 
are yet available. The anti-inflammatory property of silver 
nanoparticles was also investigated.  
 
2. Materials and Methods 
Collection of leaf  
Fresh leaf of Ocimum basilicum were collected from Trichy, 
during the month of May and identified by Dr.John Britto, 
Director, Rabinat Herbarium and Center for Molecular 
Systematics, St.Joseph’s College, Trichirappalli-2, 
Tamilnadu, India. (Plant authentication no: PN007) 
 

Preparation of Leaf Extract 
The fresh and young leaf sample of Ocimum basilicum was 

collected and washed thoroughly with sterile double distilled 
water (DDW). Twenty gram of sterilized leaf samples were 
taken and cut into small pieces. Finely cut leaves were 
placed in a 500 ml Erlenmeyer flask containing 100 ml of 
sterile DDW. After that the mixture was boiled for 5 minutes 
and filtered. The extract was stored in 4 0C. 
 

Synthesis of Silver Nanoparticles 
Silver nitrate was used as precursor in the synthesis of silver 
nanoparticles. 100 ml of Ocimum basilicum leaf extract was 
added to 100 ml of 0.1N AgNO3 aqueous solution in conical 
flask of 250 ml content at room temperature. The flask was 
thereafter put into shaker (100 rpm) at 500 C and reaction 
was carried out for a period of 12 hrs. Then the mixture is 
kept in microwave oven for exposure of heat. The mixture 
was completely dried after a period of 20 minutes and hence 
nanoparticles in form of powders were obtained.  

 
Figure 1: Optical photograph of Ocimum basilicum A- 0.1 N AgNO3 solution B- Leaf extract C- Leaf extract + AgNO3           

              D- Leaf extract + AgNO3 (After 30mins) E- Leaf extract + AgNO3(After 1 hr) F- Leaf extract + AgNO3(After 2 hrs)                      

              G- Leaf extract + AgNO3(After 24 hrs) 

 
UV-Visible Spectroscopy Analysis 
The colour change in reaction mixture (metal ion solution + 
leaf extract) was recorded through visual observation. The 
bio reduction of silver ions in aqueous solution was 
monitored by periodic sampling of solid and subsequently 
measuring UV-visible spectra of the solid sample. UV-
visible spectra of sample were monitored as a function of 
time. The UV-visible spectroscopy investigations were 
carried out using PERKIN ELMER (Lambda 35 model) 
spectrometer in the range of 190 nm to 1100 nm. 
 

FT-IR Measurement 

The Fourier transform infrared (FTIR) investigations were 
carried out using PERKIN ELMER (Spectrum RXI) 
spectrometer in the range of 400 cm-1 to 4000 cm-1. The 
functional groups were identified using the peak 
assignments. 
 

XRD Measurement  
The sample was drop- coated onto Nickel plate by just 
dropping a small amount of sample on the plate, then it is 
allowed to dry and finally thick coat of sample was 
prepared. The particle size and nature of the silver 
nanoparticle was determined using X-ray diffraction (XRD). 
This was carried out using Rigaku miniflex-3 model with 
30kv, 30mA with Cukα radians at 2θ angle.  
 

 

TEM Analysis 

Sample is dispersed with acetone and exposed in ultrasonics 
for 5 minutes. Take a drop of a solution from the sample and 
drops it on the grid, leave until it dries. After drying the 
sample is inserted into TEM instrument using model Tecnai 
T20Making in FEI, Netherlands operating at 200KeV 
Tungsten Filament.  
 

3. Anti-Inflammatory Activity 
 

The human red blood cell (HRBC) membrane 

stabilization method 

The method as prescribed (Gopalkrishnan et al., 2009; Sakat 
et al., 2010) was adopted with some modifications. The 
blood was collected from healthy human volunteer who had 
not taken any NSAIDS for 2 weeks prior to the experiment 
and mixed with equal volume of Alsever solution (2 % 
dextrose, 0.8 % sodium citrate, 0.5 % citric acid and 0.42 % 
NaCl) and centrifuged at 3,000 rpm. The packed cells were 
washed with isosaline and a 10 % suspension was made. 
Various concentrations of extracts were prepared in mg/ml 
using distilled water and to each concentration, 1 ml of 
phosphate buffer, 2 ml hypo saline and 0.5 ml of HRBC 
suspension were added. It was incubated at 370C for 30 
minutes and centrifuged at 3,000 rpm for 20 minutes and the 
hemoglobin content of the supernatant solution was 
estimated spectrophotometrically at 560 nm. Diclofenac 
(100 Jg/ml) was used as reference standard and a control 
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was prepared by omitting the extracts. The experiments were 
performed in triplicates and mean values of the three were 
considered. The percentage (%) of HRBC membrane 
stabilization or protection calculated using the following 
formula, 

Percentage of Protection (%) = 

(100- OD of drug treated sample/OD of Control) X 100 

 

Albumin Denaturation Method 

The method as prescribed (Sakat et al., 2010) was followed 
with modifications. The reaction mixture was consisting of 
test extracts and 1% solution of bovine albumin fraction. pH 
of the reaction mixture was adjusted using small amount of 

HCl. The sample extracts were incubated at 37°C for 20 
minutes and then heated to 51°C for 20 minutes. After 
cooling the samples the turbidity was measured 
spectrophotometrically at 660 nm. Diclofenac sodium was 
taken as a standard drug. The experiment was performed in 
triplicates and the mean value of the three was considered. 
Percent inhibition of protein denaturation was calculated as 
follows, 

Percentage of inhibition (%) = 

(OD of Control- OD of Sample/ OD of Control) X 100 

 

 

 
Figure 2: UV-Visible spectrum of synthesized silver nanoparticles using leaf extract of Ocimum basilicum. 

 
4. Results  
UV-Visible Spectroscopy Analysis 
UV-Vis spectroscopy analysis of silver nanoparticles 
synthesized using Ocimum basilicum leaf extract shows the 
absorption band at 227.50nm, which indicates the presence 

of poly-unsaturated and aromatic compound (Isoquinoline). 
(Advanced strategies in food analysis , UV-VIS spectrometry 

by Richard Koplík) 
 

 

 

 
Figure 3: FT-IR spectrum of synthesized silver nanoparticles using leaf extract of Ocimum basilicum. 

 

FT-IR Measurement 

The related functional groups of Silver nanoparticles using 
Ocimum basilicum leaf extract were identified using the 

peak assignments. A strong peak at 3911.26 cm-1,3848.92 
cm-1and 3777.70 cm-1 was assigned to the OH stretching in 
Phenol group, The sharp and bend peak at 3408.73 cm-1 was 
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assigned to OH ,H-bonded alcohol and phenols, , The 
medium peak at 2925.22 cm-1 was assigned to OH stretching 
in carboxylic acid, wide peak at 2275.42 cm-1 was assigned 
to –C (triple bond) C- H stretching in alkenes group, The 
medium peak at 1597.56cm-1 N-H bend stretching may be 
present primary amides group, The broad peak at 1383.29 
cm-1 was assigned to OH stretching in alcohol and phenol 
group, The strong peak at 1263.62 cm-1 was assigned to C-N 
stretching in aromatic amines group, The strong peak at 
1211.05 cm-1was assigned to C-0 stretching in alcohol and 
carboxylic acids, ester and ether, The medium peak at 

1121.95cm-1 and 1067 cm-1 was assigned to C-N stretching 
in aliphatic group, The strong peak at 819.43cm-1and 781.10 
cm-1 was assigned to N-H or C-H stretching in primary and 
secondary amines or aromatics group, The medium peak at 
676.03 cm-1 was assigned to C-Cl stretching of alkyl halides, 
The medium peak at 612.83 and 483.28 cm-1 was assigned to 
–C (triple bond) C- H and C-H bend stretching in alkenes 
groups were observed.  
 

 

 

 
Figure 4: XRD spectrum of synthesized silver nanoparticles using leaf extract of Ocimum basilicum. 

 

XRD Measurement  

Determination of crystalline size 
Average crystallite size of silver was calculated using the 
Scherrer’s formula, 
D = kλ / βcosθ 
D- Average crystallite size, K- Constant: λ- X- ray 
Wavelength, β- Angular FWHM of the XRD peak at the 

diffraction angle, θ- Diffraction angle. 
 
By using Scherrer’s formula in XRD data, the size of the 
particle is approximately found to be 14.6nm. 
 

 

 

 
 

Figure 5: TEM image of synthesized silver nanoparticles using leaf extract of Ocimum basilicum

TEM Analysis 

The figure shows the TEM image obtained by the reaction of 
Ocimum basilicum leaf extract and 0.1N silver nitrate 
solution separately. The size of Ag-NPs using Ocimum 
basilicum leaf extract was found to be 13.84 nm. 
 
ANTI-INFLAMMATORY ACTIVITY 

Anti-inflammatory study like human red blood cell (HRBC), 
membrane stabilization and inhibition of albumin 
denaturation indicated that anti-inflammatory activity .The 
medical use of Ocimum basilicum has a good anti-
inflammatory activity, As the concentration of the sample 
increases, the percentage of inhibition also increases. 

 

Table 1: Anti-inflammatory activity of human red blood cell 

(HRBC) by using AgNPs of Ocimum basilicum leaf extract 

 

S.No Concentration 
(µg/ml) 

% of Inhibition 
Membrane Stabilization 

Mean±S.E.M 
1 100 28.20 ± 0.18 
2 200 33.41 ± 0.41 
3 400 40.72 ± 0.39 
4 600 42.81 ± 0.17 
5 800 47.39 ± 0.32 
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Figure 6: Graphical representation of Anti-inflammatory activity of human red blood cell (HRBC) by using AgNPs of 

Ocimum basilicum leaf extract 

 
Table 2: Anti-inflammatory activity of Albumin denaturation 

method by using AgNPs of Ocimum basilicum leaf extract 

 

S. No Concentration 
(µg/ml) 

% of Inhibition 
Membrane Stabilization 

Mean±S.E.M 
1 100 27.16 ± 0.73 
2 200 32.73 ± 0.57 
3 400 38.19 ± 0.82 
4 600 41.45 ± 0.41 
5 800 46.32 ± 0.54 

 

 
Figure 7: Graphical representation of Anti-inflammatory 

activity of Albumin denaturation method by using AgNPs of   

                           Ocimum basilicum leaf extract 

 
5. Discussion 
The Silver nanoparticles formed were quite stable in the 
solution. SEM analysis confirmed the range of particle size 
between 22 to 42 nm. The carbohydrates, flavanoids and 
poly phenols constituents present in leaf extract act as the 
surface active stabilizing molecules for the synthesis of 
Silver nanoparticles. The method was unique and cost 
effective. Still more clinical trials are needed to support its 
therapeutic uses27.The FTIR peak corresponds to the 
presence of C-H vibration of the aromatic ring and the 
stretch vibration of C-O indicates carbonyl group and 
flavonoids. SEM analysis of the synthesized Silver 

nanoparticles are clearly distinguishable and the particles are 
measured <100nm in size. The EDX spectrum shows the 
purity of the material. Synthesis is conventional and found to 
be efficient in terms of reaction time as well as cost is 
effective28. The SEM results reveals that the average size of 
silver nanoparticles synthesized from OB extract was found 
as spherical shape and 120nm in size29. 
 
Traditionally, Ocimum basilicum has been used for its anti-
inflammatory activity. Here, the effect of O. basilicum 
ethanol extract was evaluated on carrageenan induced paw 
edema in male Wistar rats. The ethanol extract of O. 
basilicum (basil) exerts a potent action against inflammation 
and confirm that the extract contains an effective anti-
inflammatory substance(s). Our results support the claim of 
traditional use of O. basilicum for the treatment of 
inflammation. Future studies may focus on the exact 
mechanism(s) responsible for its anti-inflammatory effect 
and identify the active compound(s)30. 
 
6. Conclusion 
 
In the present investigation, it was noted that silver 
nanoparticles synthesized using aqueous plant extract 
exhibited reddish brown colour in aqueous solution due to 
excitation of Surface Plasmon Vibrations. The UV 
absorption spectra of biosynthesis nanoparticles in all 
methods gave absorption maximum at 227.50 nm, which 
indicates the presences of poly-unsaturated aromatic 
compound (Isoquinoline). Silver nanoparticles are 
synthesized using aqueous Ocimum basilicum leaf extract 
by microwave technique. The TEM and XRD results reveals 
that the average size of silver nanoparticles synthesized from 
Ocimum basilicum leaf extract was found to be13.84 nm and 
14.6 nm respectively. The bio-reduction of aqueous silver 
ions by the plant extract of Ocimum basilicum leaf extract is 
a good source for green environment approach towards the 
synthesis of silver nanoparticles and has many advantages 
such as, comfort with which the process can be scaled up, 
economic feasibility, etc., 
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