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ABSTRACT

In the present study, bio synthesis of silver Namtples using aqueous leaf extractAeilypha indica and its anti-
inflammatory activity against different micro-orgams were investigated. About 10 ml of aqueousaektof A.
indica is added with 90 ml of AgNo(1mM) solution, the resulting mixture was inculthtet 37C under static
condition. After a period of 30 minutes the colairthe mixture changes from yellow to brownish emlowhich
indicates the formation of AgNP&reen synthesis of silver nanoparticles (AgNPs) eleacterized by UV-visible
spectroscopy, Transmission electron microscopy,ri€ouransform infrared spectroscopy, and X-rayfrddtion
(XRD). The Ag-Nps are monitored with the help of UV-vigibdpectrophotometer at the range of wavelength of
267.95nm. The average size of Ag-Nps was foundetdl®86 nm and 16.6 nm determined by using XRD and
TEManalysis respectively. The technique was empuldgevisualize the size of Ag-Nps. It is observeahf the results
that biologically synthesized Ag-Nps froAtalypha indica aqueous leaf extract showed effective anti-inflatory
activity against human blood cells when comparalile standard values.
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INTRODUCTION

Indian greeneries are the chief and cheap source of
medicinal plants and plant products. From centuries
til date, these medicinal plants have been
extensively utilized in Ayurveda. Recently, many
such plants have been gaining importance due to
their unique constituents and their versatile
applicability in various developing fields of
research and development. Nano biotechnology is
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presently one of the most dynamic disciplines of
research in contemporary material science whereby
plants and different plant products are finding an
imperative use in the synthesis of nanoparticles
(NPs). In general, particles with a size less thad

nm are referred to as Nanoparticles. Entirely novel
and enhanced characteristics such as size,
distribution and morphology have been revealed by
these particles in comparison to the larger padicl
of the mass material that they have been prepared
from’. NPs of noble metals like gold, silver and
platinum are well recognized to have significant
applications in electronics, magnetic,
optoelectronics and information stordge One
such important member of the noble metal NPs are
silver NPs (AgNPs). They are also broadly applied
in shampoos, soaps, detergents, cosmetics,
toothpastes, medical, pharmaceutical products and
are hence directly encountered by human sy$téms
Earlier, the antifungal properties of silver aniesi
nitrate were well incorporated in the field of
medical science. Also, the medicinal importance of
innumerable plants and plant parts were known. But
the plant-mediated silver Nano product is a
relatively newer concept. Nano biotechnology and
their derived products are unique not only in their
treatment methodology but also due to their
uniqueness in particle size, physical, chemical,
biochemical properties and broad range of
application as well. This current emerging field of
Nano biotechnology is at the primary stage of
development due to lack of implementation of
innovative techniques in large industrial scale and
yet has to be improved with the modern
technologies. Hence, there is a need to design an
economic, commercially feasible as well
environmentally sustainable route of synthesis of
AgNPs in order to meet its growing demand in
diverse sectors.

There are so many ways to synthesize nanopatrticles,
but greater emphasis is given on “Bio based
microwave synthesis”. The physical
characterization of synthesized AgNPs was done by
scanning electron microscope (SEM) and UV- Vis
Spectrophotometer. Some study also deals with the
removal of NQ and SQ from atmosphere. The
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reason behind selection of these gases is their
carcinogenic trait. These gases are found to cause
cancer especially breast cafcdungs cancer and
cardiac disordefs mainly in the industrial
surrounding localities.Acalypha indica Linn. is
commonly known as copper leaf (Indian Nettle)
belongs to the family Euphorbiaceae and is seen in
many parts of Asia including India, Pakistan,
Yemen, Sri Lanka and throughout Tropical Africa
and South America (Ramachandran, 2008)
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 aqueougcalypha indica 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 usirralypha indica

leaf extract are yet available. The anti-inflammngato
property of silver nanoparticles was also
investigated.

MATERIALS AND METHODS

Collection of leaf

Fresh leaf ofAcalypha indica were collected from
Perambalur, during the month of May and identified
by Dr.JohnBritto, The Director, Rabinat Herbarium
and Center for Molecular Systematics, St.Joseph’s
College (Campus), Trichirappalli-2, Tamil Nadu.
India. (Plant authentication no: PNOOS8).

Preparation of leaf extract

The fresh and young leaf samples Adalypha
indica 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@ 50
ml Erlenmeyer flask containing 100 ml of sterile
DDW. After that, the mixture was boiled for 5
minutes and then filtered. The extract was stored i
4°C (Figure No.1).

Synthesis of silver nanoparticles

Silver nitrate was used as precursor in the syighes
of silver nanoparticles. 100 ml &calypha indica
leaf extract was added to 100 ml of 0.1N AgNO
aqueous solution in conical flask of 250 ml content
at room temperature. The flask was thereafter put
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into shaker (100 rpm) at 80C and reaction was
carried out for a period of 12 hrs. Then the migtur
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.

UV-visible spectroscopy analysis

The colour change in reaction mixture (metal ion
solution + leaf extract) was recorded through Jisua
observation. The bio reduction of silver ions in
agueous 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 of reaction on the UV-visible spectroscopy and
the investigation was 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) investigation
is carried out using PERKIN ELMER (Spectrum
RXI) spectrometer in the range of 400 tio 4000
cm’. 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
frequently, allowed to dry and finally thick coat o
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
Cuka radians at @ angle.

TEM analysis

Sample is dispersed with acetone and exposed in
ultrasonics for 5 minutes. Take a drop of a sotutio
from the sample and drop it on the grid, leavelunti
it dries. After drying the sample is inserted into
TEM instruments usingmodel is Tecnai T20
Making in FEI, Netherlands operating at 200KeV
Tungsten Filament.

Anti-Inflammatory Activity

The human red blood cell (HRBC) membrane
stabilization method

The method as prescribed was adopted with some
modifications. The blood was collected from
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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 a
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 % 3t

30 minutes, 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 was prepared by
omitting the extracts. The experiments were
performed in triplicates and the mean value of the
three was considered. The percentage (%) of HRBC
membrane stabilization or protection was 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 was followed with some
modifications. The reaction mixture consists ot tes
extracts and 1% solution of bovine albumin
fraction. pH of the reaction mixture was adjusted
using small amount of HCI. The sample extracts
were incubated at 37°C for 20 minutes and then
heated to 51°C for 20 minutes. After cooling the
sample 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 a
follows,

Percentage of inhibition (%)=(OD of Control- OD
of Sample/ OD of Control) X 100

RESULTS

UV-visible spectroscopy analysis

UV-Vis spectroscopy analysis showed that
absorbance peak of silver nanoparticles using
Acalypha indica leaf extract at 267.95 nm, which

28



Sakthivel P and Anitha P. / International Journal of Research in Pharmaceutical and Nano Sciences. 5(1), 2016, 26 - 34.

confirms the presence of poly-unsaturated and
aromatic compound (Isoquinoline) (Advanced
strategies in food analysis, UV/VIS spectrometry by
Richard Koplik) (Figure No.2).
FT-IR measurement
The Acalypha indica related functional groups were
identified using the peak assignments. A strong
peak at 3900.32 chand 3765.75 cihwas assigned
to the OH stretching in Phenol group; The sharp
peak at 3414.55 cmwas assigned to OH ,H-
bonded alcohol and phenols; The medium peak at
2926.05 crit was assigned to C- H stretching in
alkenes group; The medium peak at 1597.37 N-H
bend stretching may be present in primary amides
group; The strong peak at 1385.32 trwas
assigned N-O stretching may be present in Nitro
group; The strong peak at 1107.01 “omas
assigned to C-0 stretching in alcohol and carboxyli
acids, ester and ether; The medium peak at 819.47
cm® was assigned to C-Cl stretching of alkyl
halides and the medium peak at 615.62" amas
assigned to C-Br stretching in alkyl halides were
observed (Figure No.3).
XRD measurement
Determination of crystalline size
Average crystallite size of silver was calculated
using the Scherrer’s formula,

D = ki /pco®
D- Average crystallite size: K- Constant: X- ray
Wavelength:3- Angular FWHM value of the XRD
peak at the diffraction anglé: Diffraction angle.
Applying XRD data in Scherrer's formula, the
average size of particle is pproximately 16.86nm
(Figure No.4).
TEM analysis
The figure shows the TEM image of 0.1N Silver
nanopatrticles in the leaf extract Aéalypha indica.
The Average size of Silver nanopatrticles using leaf
extracts of Acalyphaindica was found to be 16.6 nm
(Figure No.5).
Anti-Inflammatory Activity
Anti-inflammatory studies like human red blood
cell (HRBC) (Table No.1) (Figure No.6), membrane
stabilization, inhibition of albumin denaturation
indicate the anti-inflammatory activity (Table Np.2
(Figure No.7). The medical use Atalypha indica

Available online: www.uptodatereseachpublicatiomco

has a good anti-inflammatory activityAs the
concentration of the sample increases,
percentage of inhibition also increases.

the

DISCUSSION

Silver nanoparticles (AgNPs) appear yellowish
brown in colour in agueous medium as a result of
surface Plasmon vibrations. As the different leaf
extracts were added to aqueous silver nitrate
solution, the colour of the solution changed from
faint light yellowish brown to reddish brown and
finally to colloidal brown indicating formation of
AgNPs. Similar changes in colour have also been
observed in previous studies and hence confirmed
the completion of reaction between leaf extract and
AgNQOs;. The UV-vis spectra recorded after time
intervals of 15 minutes, 30 minutes, 45 minutes, 60
minutes and 24 hrs from the initiation of reaction
are shown. Absorption spectra of AgNPs formed in
the reaction media has absorption maxima in the
range of 425 to 475 nm due to surface Plasmon
resonance of AgNPs. The UV-vis spectra recorded,
implied that most rapid bioreduction was achieved
using banana leaf extract as reducing agent
followed by tulsiandneem leaf extracts. This was
denoted by broadening of the peak which indicated
the formation of polydispersed large nanopatrticles
due to slow reduction ratg8> The UV-vis spectra
also revealed that formation of AgNPs occurred
rapidly within the first 15mins only and the AgNPs
in solution remained stable even after 24 hrs of
completion of reaction.

FTIR analyses carried out to characterize the
AgNPs obtained from each type of plant extract
(curve A, banana; curve B, neem and curve C, tulsi)
in all three AgNP solutions, prominent bands of
absorbance were observed at around 1,025, 1,074,
1,320, 1,381, 1,610 and 2,263 cm-1. The observed
peaks denote -C-OC-, ether linkages, -C-O-,
germinal methyls, -C=C- groups or from aromatic
rings and alkyne bonds, respectively. These bands
denote stretching vibrational bands responsible for
compounds like flavonoids and terpenoids and so
may be held responsible for efficient capping and
stabilization of obtained AgNPs. The TEM images
obtained by the reaction of 5% of each type of leaf

January — February 29



Sakthivel P and Anitha P. / International Journal of Research in Pharmaceutical and Nano Sciences. 5(1), 2016, 26 - 34.

extract and 1 mM silver nitrate solution separately also observed in the SEM images. It is clear that t

A mixture of plates (triangles, pentagons and triangles, pentagons and hexagons are plate
hexagons) and spheres was obtained, though mainly structures with sizes of up to 200 1

spherical shape was predominant. A similar trend is

Table No.1: Anti-inflammatory activity of human red blood cell (HRBC) by using AgNPs oAcalypha

indica
Concentration % of Inhibiti(_)_n -
S.No (ug/mi) Membrane Stabilization
MeanzS.E.M
1 100 45.09 + 0.56
2 200 57.28 £ 0.48
3 400 61.93 +0.73
4 600 70.39 £1.81
5 800 84.15+1.63
Table No.2: Anti-inflammatory activity of Albumin d enaturation method by using AgNPs ofAcalypha
indica
Concentration % of Inhibitic_)_n .
S.No (ng/ml) Membrane Stabilization
Mean+S.E.M
1 100 42.31 +0.87
2 200 51.48 +0.29
3 400 58.73 +0.92
4 600 69.91 +1.63
5 800 80.18 +1.28

G

B C D E F

Figure No.1: Optical photograph ofAcalyphaindica A- 0.1 N AgNG; solution B- Leaf extract C- Leaf
extract + AQNO; D- Leaf extract + AgNG;(After 30mins) E- Leaf extract + AQNOQs(After 1 hr) F- Leaf
extract + AGNO;(After 2 hrs) G- Leaf extract + AgNOs(After 24 hrs)
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Figure No.4: XRD spectrum of synthesized silver nawparticles using leaf extracts ofAcalyphaindica
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Figure No.5: TEM image of synthesized silver nanopécles usingj\ ieaf extracts ofAcalypha indica
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CONCLUSION

Silver nanoparticles (AgNPs) were successfully
obtained from bioreduction of silver nitrate
solutions usingAcalypha indica extracts. Owing to
varying properties of these three plant species,
AgNPs obtained from the smallest being yield using
Acalypha indica extracts. AgNPs have been
appropriately  characterized using  UV-Vis
spectroscopy, FTIR, XRD and TEM analysis. FTIR
analysis revealed the efficient capping and
stabilization properties of these AgNPs. The
average size of synthesized silver nanoparticles
using leaf extracts ohcalypha indica by XRD and
TEM analysis was Similar and found to be 16.86
nm and 16.6 nm respectively. The leaf extract of
Acalpha indica has a good anti- inflammatory
activity. Hence, due to their benign, stable nature
and anti-inflammatory property, these AgNPs may
be well utilized in industrial and remedial purpsse
However, plant uptake and utilization of AgNPs

requires more detailed research on many issues like 3.

uptake potential of various species, process of
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uptake and translocation and the activities of the
AgNPs at the cellular and molecular levels.
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