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ABSTRACT
The present study was conducted to evaluate the in-vitro anticancer activity of green synthesized
nanoparticles of Abutilon indicum L. leaf extract using MCF-7 breast cancer cell line. The shade dried
leaves of Abutilon indicum L. was subjected to cold maceration with water and the extract utilized for green
synthesis of silver nanoparticles. The UV-visible spectral analysis indicated the formation of nanoparticles,
which were characterized by FTIR spectroscopy, SEM, TEM and EDX analysis. The in-vitro antioxidant
activities of the synthesized nanoparticles were studied by DPPH radical scavenging activity and the
anticancer activity by MTT assay in MCF-7 breast cancer cell line. The study indicated that the green
synthesized silver nanoparticles of Abutilon indicum L. leaf extract possess antioxidant and anticancer
activities.
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INTRODUCTION
Nanotechnology is an active research area in the
modern science field. Nanoparticles have
dimensions upto 100nm and exhibits different
properties based on their size and morphology1,2.
The most studied nanoparticles are those made from
the noble metals such as silver3, gold4 and
Email: bramesh2575@gmail.com
platinum5. Silver (Ag) is the metal of choice for
biological systems and medicine6. Cancer is
characterized by uncontrolled multiplication and
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spread of abnormal forms of the body’s own cells7.
There is a continuous search for new anticancer
agents from natural products. Investigation by
cytotoxicity screening contributed to identification
of medicinal plant derived compounds with
antitumor activity8.
The plant Abutilon indicum L. belongs to the family
Malvaceae commonly called as ‘Country Mallow’
(English). It is distributed in India, Srilanka,
Tropical regions of America and Malaysia9. Almost
all the parts have medicinal importance and used
traditionally for the treatment of various ailments.
Even though there are various methods for silver
nanoparticle formation such as chemical
precipitation, hydrothermal method and chemical
vapour deposition, these methods are expensive and
involve the use of toxic, hazardous chemicals,
which may pose potential environmental and
biological risks. Since noble metal nanoparticles are
widely applied to areas of human contact, there is a
need for ‘green chemistry’ with the possibility of
rapid synthesis, economical, cost-efficient, nontoxic
and environment-friendly method for nanoparticle
synthesis10. In the present study, an attempt has
been made to evaluate the anticancer activity of
green synthesized silver nanoparticles of Abutilon
indicum L. leaf extract (AiSNP) against MCF-7
breast cancer cell line.
MATERIALS AND METHODS
Plant collection and Preparation of the extract
The plant Abutilon indicum L. was collected from
the
Coimbatore
area
and
authenticated
(No.BSI/SRC/5/23/2012-13/Tech.455) at Botanical
survey of India, Tamilnadu Agricultural University,
Coimbatore. The leaves were shade dried and
powdered. To 250gm of the powdered material,
500ml of distilled water was added in a conical
flask and kept for cold maceration for 72 hours with
intermittent shaking. The solution was then filtered
using gauze cloth and the solvent present in the
filtrate was dried by hot air oven. The extract
yielded (16%w/w) was stored in a desiccator and
dissolved in suitable volume of water to carry out
the studies.

Green Synthesis and UV-Visible spectral
analysis of AiSNP
For the synthesis of silver nanoparticles, 2 Mm
AgNO3 was reduced using 50 ml of 5% Abutilon
indicum L. leaf extract at room temperature. A dark
brown solution indicated the formation of silver
nanoparticles. The reduction of Ag+ ions was
monitored by measuring the UV-visible spectrum
(300-800 nm) of the solution on a
spectrophotometer operating at a resolution of 1nm.
Blank contained plant extract alone.
FTIR spectroscopic analysis of AiSNP
The synthesized silver nanoparticles were
lyophilized and mixed with KBr pellets and then
subjected to FTIR spectral analyses. Silver
nanoparticles synthesized after 24 hours of reaction
of 2mM AgNO3 solution with Abutilon indicum L.
leaf extracts were centrifuged at 10,000rpm for 30
minutes at room temperature, after which the pellet
was re-dispersed in sterile distilled water. The
process of centrifugation and re-dispersion in sterile
water was repeated thrice to remove any free
biomass residue or compound that was not the
capping lig and of the nanoparticles. The purified
pellet was then dried and subjected to FTIR
(Shimazdu
IR
prestige-21v)
spectroscopy
measurement in the spectral range of 4000-400cm-1
with resolution of 4cm-1. The FTIR spectra of leaf
extracts taken before and after the synthesis of
silver nanoparticles were analyzed to study the
possible functional groups responsible for the
formation of silver nanoparticles.
SEM, TEM and EDX analysis of AiSNP
The morphological characterizations of the
synthesized AiSNP were analyzed using SEM (S2600 N; Hitachi, Tokyo, Japan). Thin films of the
sample were prepared on a carbon coated copper
grid using spin coater by 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 mins. An
electron beam was focused into sample and the
interaction created various signals, which were
detected. TEM images were obtained using JEOL
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JEM 2100 analytical high resolution transmission
electron microscope with an accelerated voltage of
120 kV. TEM and EDX samples were prepared by
drop casting -5 µl of nanoparticle dispersion onto a
carbon-coated copper TEM grid, followed by air
drying at ambient conditions, stored in a desiccator
and imaged shortly after collection. The size
distributions were determined by image analysis
using the Image J software package11.
In-vitro antioxidant studies of AiSNP by DPPH
radical scavenging assay
The radical scavenging activity of AiSNP sample
against
DPPH
was
determined
spectrophotometrically12. DPPH is a stable free
radical and accepts an electron or hydrogen radical
to become a stable diamagnetic molecule. DPPH
reacts with an antioxidant compound that can
donate hydrogen and gets reduced. The change in
color from deep violet to blue was measured. The
intensity of the color depends on the amount and
nature of radical scavengers present in the given
sample. The reaction mixture contained 1.0 ml of
DPPH, 0.5 ml of sample and made up to 3.0 ml
with water. The tubes were incubated for 10
minutes at 37ºC. The absorbance was measured at
517 nm against ascorbic acid as standard.
Determination of anticancer activity of the
AiSNP by MTT assay
The human breast cancer cell line (MCF-7) was
obtained from National Centre for Cell Science
(NCCS), Pune and grown in Eagles Minimum
Essential Medium (EMEM) containing 10% fetal
bovine serum (FBS). The monolayer cells were
detached with trypsin- EDTA to make single cell
suspensions and viable cells were counted using a
hemocytometer and diluted with a medium
containing 5% FBS to give a final density of 1x105
cells/ml. 100µl/well of cell suspension were seeded
into 96-well plates at a plating density of 10,000
cells/well and incubated for cell attachment at 370C,
5% CO2, 95% air and 100% relative humidity. After
24 hours, the cells were treated with serial
concentrations (10.0, 5.0, 1.0 and 0.1 µg/ml) of
AiSNP. The nanoparticles were initially dissolved
in dimethylsulfoxide (DMSO) and diluted to twice

the desired final maximum test concentration with
serum free medium. Additional four dilutions were
made to provide a total of five sample
concentrations. Aliquots of 10 µl of these different
sample dilutions were added to the appropriate
wells already containing 100 µl of medium, resulted
the required final sample concentrations. Following
sample addition, the plates were incubated for an
additional 48 hours. The medium devoid of samples
served as a control and triplicates were maintained
for all the concentrations.
Statistical Analysis
Data are expressed as mean ± S.D. Statistical
comparisons between the groups were done by one
way analysis of variance (ANOVA) to analyze the
differences. P<0.05 were considered as significant.
RESULTS AND DISCUSSION
Green synthesis of AiSNP
The synthesis of silver nanoparticles from Abutilon
indicum L. was performed by treating the aqueous
leaf extract with silver nitrate (2mM) and incubated
for 24 hours in dark at room temperature. Color
change observed from transparent to brown
indicated the green synthesis of AiSNPs (Figure
No.1). This characteristic color variation is due to
the excitation of the surface Plasmon resonance in
the metal nanoparticles13.
UV- Visible spectral analysis AiSNP
UV-Visible spectroscopy could be used to examine
the presence of silver nanoparticles in the aqueous
suspension14. In order to verify the presence of
silver nanoparticles, the test samples (leaf extract
treated with 2mM AgNO3) were confirmed by
obtaining a spectrum in a visible range of 300-800
nm. This analysis showed the absorbance peak at
425 nm (Figure No.2) due to the surface Plasmon
resonance of AiSNPs in which the broadening in
peak indicated that the particles were polydispersed.
FTIR spectroscopic analysis of AiSNP
FTIR measurements were carried out to
characterize and identify the possible biomolecules
responsible for the reduction of Ag+ ions. FTIR
absorption spectra of water soluble extract of
Abutilon indicum L. before and after reduction of
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Ag+ ions were identified. Absorbance bands were
obtained in the regions of 400-4000cm-1. The total
disappearance of 2929 cm-1 band after the
bioreduction may be due to the fact that the
presence of characteristic sugar is mainly
responsible for the reduction of Ag+ ions (Figure
No.3). This phenomenon was also supported by a
recent work which showed that sucrose and fructose
can function as reducing agents for the synthesis of
aqueous dispersions of silver nanoparticles15 as well
as stabilizing ligands for various metal
nanoparticles (e.g., Au, Ag, Pd, and Pt) 16-18.
SEM and TEM observations of AiSNP
The SEM image showed the high density
nanosilvers recorded from drop-coated films of the
silver nanoparticles by treating aqueous silver
nitrate solution with Abutilon indicum L. leaf
extract. The formed AiSNPs were relatively
spherical in shape with average of 70-95 nm in size.
It is known that the shape of the metal nanoparticles
considerably change their optical and electronic
property19. The morphology of TEM image of
AiSNP was spherical in nature. Further
observations showed that the silver nanoparticles
were surrounded by other materials, which are
capping the organic material from Abutilon indicum
L. leaf extract. The nanoparticles were in the range
of 10-30 nm and few particles were agglomerated
(Figure No.4).
EDX (Energy dispersive X-ray) spectrum
analysis of AiSNP
The elemental analysis of the AiSNP was
performed using the EDX on the TEM grid. The
(Figure No.5) shows the EDX spectral plot of
spherical shaped nanopaticles.These further confirm
the presence of the signals characteristic of silver.
The EDX reading showed the presence of copper
(Cu2+) and chloride (Cl-) ions. The peaks for Cu2+
are from the grid used and the peak Cl- ions
corresponds to the capping material from the plant
extract. These results indicated that the synthesised
product composed of silver nanoparticles.

DPPH radical scavenging assay of AiSNP
The free radical scavenging activity of AiSNP was
evaluated based on the ability to scavenge the
synthetic DPPH. The standard ascorbic acid, AiSNP
and the plant extract showed a concentration
dependant free radical scavenging activity as shown
in Table No.1. The maximum activity for
scavenging of DPPH radicals was found to be
92.72%, 75.76% and 70.32% for ascorbate, AiSNP
and the plant extract respectively at 250 µg/ml.
There was a significant difference (P<0.05) in the
radical scavenging activity, when the AiSNP and
the plant extract alone were compared with the
standard. Furthermore, the mean values of DPPH
radical scavenging activity of AiSNP were found to
be closer to the standard, when compared with the
plant extract alone, which indicated that AiSNP had
more radical scavenging activity than the plant
extract alone. (* =P<0.05).
Determination of anticancer activity of AiSNP
against MCF-7 cell line by MTT assay
The in-vitro anticancer activity of AiSNP carried
out against MCF-7 cell line by MTT assay showed
99.71 % cell death at 10µg/ml with IC50 value of
1.682 µg/ml, as shown in the (Table No.2).
From the results of MTT assay, it can be well
predicted that the degree of cell mortality rate was
directly proportional to the concentration (1.0, 5.0
and 10.0 µg/ml) of the AiSNP. The normal MCF-7
breast cancer cell lines were spherical in shape
which on treatment with AiSNP, due to its
anticancer activity, cell growth was inhibited and
eventually the cell death occurred and aggregated to
form round dead cells (Figure No.6).
The phytochemical screening of Abutilon indicum
L. indicated the presence of alkaloids and
flavonoids, which have been showed to possess
cytotoxic activity20. In a previous study, Abdul et
al., 2010 also reported that the methanolic leaf
extract of Abutilon indicum L. showed promising
cytotoxic activity at 400µg/ml21.
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S.No
1
2
3
4
5

Table No.1: DPPH radical scavenging activity of AiSNP
Concentration
Standard
AiSNP
Plant Extract
(µg/ml)
% inhibition
% inhibition
% inhibition
50
63.96 ± 0.32
50.56 ± 0.56*
42.50 ± 0.56*
*
100
70.54 ± 0.79
57.10 ± 0.22
50.04 ± 0.71*
150
77.78 ± 0.51
63.94 ± 0.66*
57.88 ± 0.54*
*
200
85.20 ± 0.67
69.04 ± 0.33
64.66 ± 0.51*
250
92.72 ± 0.51
75.76 ± 0.55*
70.32 ± 0.89*

Table No.2: Determination anticancer activity of AiSNP by MTT assay
Conc. µg/ml Absorbance % inhibition IC50 µg/ml
R2
S.No AiSNP
1
Control
0.466667
2
AiSNP 1
0.379667
18.64286
3
5
0.020667
95.57143
1.682 µg/ml 0.9998
4
10
0.001333
99.71429
-

Figure No.1: Aqueous solution of 2mm AgNO3 before and after the addition of Abutilon indicum L. Leaf
broth

Figure No.2: UV-Visible absorption spectra for the reduction of silver ions to silver nanoparticles
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Figure No.3: FTIR spectra of dried powder of (a) Abutilon indicum L. extract and (b) AiSNP

Figure No.4: SEM and TEM image of AiSNP

Figure No.5: EDX for AiSNP
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(a) Control - normal spherical shaped cells (b) 1.0µg/ml AiSNP - a slight growth inhibition

(c) 5.0µg/ml AiSNP - nearly maximum
(d) 10.0µg/ml AiSNP - almost all cells were died
cell death occurred.
by showing round cells in purple color layer.
Figure No.6: Effect of AiSNP on MCF-7 cell line (a) control, (b) 1µg/ml, (c) 5µg/ml, and (d) 10µg/ml
CONCLUSION
The present study concerns with cost effective and
environment friendly synthesis
of silver
nanoparticles using the aqueous leaf extract of
Abutilon indicum L. The synthesized nanoparticles
showed dose dependent free radical scavenging
activity and anticancer activity against MCF-7
breast cancer cell line.
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