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Abstract

Silver Nanoparticles of extract of Euphorbia
helioscopia L. were synthesized and their
biological potential was determined. Effect of pH
on the synthesis of silver nanoparticles, extract
amount and time studies were performed.
The antibacterial activity of nanoparticles of
Euphorbia helioscopia at various concentrations
against certain bacterial strains was determined
and concentration of 100 uyl was found to
have good antibacterial result as compared to
other concentrations. Similarly, the antioxidant
potential of silver nanoparticles at various
concentrations was also determined and
it was found that the sliver nanoparticles
at concentration 100 pg/ml showed good
result as compared to ascorbic acid, while at
concentration 75 pg/ml showed moderate result
and the remaining concentrations exhibited
weak activities.
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Introduction

Natural products are used for treatment
of various human diseases throughout the
world and various medicinal plants have
absolutely been considered by human beings
since ancient times (1,4). Currently, the use
of nanoparticle for this purpose is emerging.
These are the particles having size between

2,500 and 100 nanometers including organic
polymers and vesicles which are widely used
around drug delivery (5, 6). Plant extract
also shows a significant bioactivity against
fungal infection (7). Many physical, chemical,
biological, and hybrid methods are available
to synthesize different types of nanoparticles
(8). As the application of these physical and
chemical methods are limited due toxicity
of compounds, so an alternate and feasible
method to synthesize silver nanoparticles is to
synthesis by using microbes and plants. Silver
nanoparticles are most effective due to their
good antimicrobial efficacy against bacteria,
viruses, and other eukaryotic micro-organisms
(9, 10). They are used as antimicrobial agents,
in textile industries, for water treatment,
sunscreen lotions etc. (11, 12). Studies have
already reported the successful biosynthesis of
silver nanoparticles by various plants (13, 14).
We also planned to synthesis and find biological
potential of sliver nanoparticles of extract of
Euphorbia helioscopia (15). E. helioscopia is a
smooth annual plant with an erect, stout stem
and belongs to family Euphorbiaceae which
has about 2000 species distributed in tropical
regions of the world (16).

Materials and Methods
Instrumentation
the

Absorption  of synthesized
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nanoparticles was determined by using double
beam UV-vis spectrophotometer.

Plants collection and identification

The plant material (Whole) was
collected from Landi Dack regions of District
Bannu, Khyber Pakhtunkhawa, Pakistan.

The plant material was identified (Fig. 1) by
a botanist, Dr Faizan Ullah at Department of
Botany University of Science and Technology
Bannu.

Fig. 1 Plant Euphorbia helioscopia L.
Extract preparation

The plant was dried under shade. The
dried plant material was extracted with 80%
aqueous methanol at room temperature. The
mixture obtained was filtered by using filter
paper and funnel. The filtrate was dried by using
rotary evaporator to get initial crude material (8).

Solution preparation for silver nanoparticles

0.5 g of crude extract was dissolved
in 100 ml methanol. The solution was taken in
the shaker for 3 hours to mix it well. After that,
the solution was filtered and was used for the
synthesis of Ag-NPs

Synthesis of silver nanoparticles

For the synthesis of AgNPs, 1 ml of
AgNO, solution (0.01 M) was taken in 10 ml
graduated cylinder and was diluted up to 10
ml with deionized water. This solution was
transferred to conical flask and NaOH was
added to this solution drop wise to adjust the pH
of AgNQ, at 9. At this pH, 0.2 ml extract solution
was added into the flask. The color of solution
became light brownish yellow. This was the

indication of the synthesis of silver nanoparticles.
The color of the solution completely changed to
yellow. The spectrum was recorded using UV-
visible spectrophotometer which appeared at
414 nm which was the characteristic peak of
Sliver nanoparticles (8).

Antibacterial activity

Four bacterial strains i.e. E. coli, S.
epidermis, S. aureus, K. pneumoniae were used
in antibacterial activity. Agar solution was used
as a medium and 4.2 g of the suspended agar
nutrient was treated with 150 ml of distilled H,O
at pH 9. Papered media, pettri plates, cotton
swabs, saline solution, test tube were sterilized
using autoclave at 121 °C for time 15 mints. After
autoclaving media was poured into petri plates.
Media was allowed to solidify for 1 hr. The wells
in the center were assigned for antibiotic 0.015
m Erythromycin as standard. All concentration
of NPs and standard was papered in DMSO.
All concentration and standard were added
in respective wells. Petri plates were kept in
incubator for 24 hrs at 37 °C. Approximately each
hole was detecting for clear inhibition zones.
DMSO (1 ml) was used for same circumstance
for each organism as under control. Inhibition
zone of each zone was measured with the help
of scale. Inhibition zones were calculated as
means of each bacterial strain (16,17).

Antioxidant activity

Alittle change was done in the standard
protocol described by Choi et al., 2002, for the
evaluation of silver nanoparticles in DPPH free
radical scavenging activities (18, 19). Different
concentrations of silver nanoparticles solution
were taken in the append drops with values
25,50,75 and 100 pg/ml and was mixed with
the 0.5 ml of 2 mM DPPH solution and all
the append drops were kept in dark to avoid
the light interference. The absorbance of the
samples was observed at 517 nm with a control
append drop of methanol. Ascorbic acid solution
was used as a standard was used in the same
concentration as that of the samples. The
following formula was used for the calculation of
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[Control absorbance -sample absorbance]/
control absorbance x 100

Results and Discussion

pH effect on the synthesis of silver
nanoparticles

The effect of pH on the synthesis of
AgNPs was calculated in the range from 7-11.
All samples showed good absorption and gave
intense spectra but the sample having pH 9
gave maximum absorption and showed the most
intense peak at 414 nm (Fig. 2). While the peaks
at pH 7, 8, 10, 11 were below the peak of pH 9.
So, the pH 9 was found suitable for synthesis of
AgNPs from the extract of E. helioscopia.

Fig. 2 pH study of silver nanoparticles of
Euphorbia helioscopia L.

Extract amount study

The absorbance of AgNPs at different
amount of extract was noted by using UV Vis
spectrophotometer. The absorbance increased
as the amount of plant extract increased, and
maximum absorbance was noted at 0.2 ml
extract (Fig. 3). On further increase to 0.3 ml, the
absorbance was decreased, which indicated that
at 0.2 ml plant extract, the synthesis of AgNPs
reached to a maximum level. By increasing the
plant extract, all the Ag were reduced and there
was decreased in SPR intensity and decreased

in absorption spectrum occurred.

Fig. 3 Concentration study of silver nanoparticles
of Euphorbia helioscopia L.

Stability of nanoparticles

There was regular increase in the synthesis
of agNPs from 0 hour to 264 hours. After that
the AgNPs get stable and there was no further
increase in the absorbance. The spectra taken
at 288 hours appeared at the same position as
of the 264 hours which indicated that the AgNPs
get stable and there is no more synthesis of Ag
NPs (Fig. 3).

Figure-3: SPR band of silver nanoparticles of
Euphorbia helioscopia L.

Antibacterial activity

The antibacterial activity exhibited
by NPs of Euphorbia helioscopia against
the tested bacterial strains namely E.coli, S
epidermas, S.areus and K pneumoniae in
which concentration of 100 yl showed good
antibacterial result as compared to other
concentrations (Table 1). Similar study found
that the silver doped copper oxide nanoparticles
have potential antibacterial activity [22]. In

Table 1 Antibacterial Activity of different fractions of Euphorbia helioscopia

Name of Bacterium 25 ul 50 pl 75 pl 100 pl Standard (cm)
E. coli 0.9 0.7 0.8 1.5 4.0
S. epidermis 0.7 0.9 0.8 1.1 3.5
S. areus 0.6 0.9 1.0 1.2 3.5
K. pneumonia 0.8 0.8 1.1 1.3 4.0
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addition, synthesis of silver nanoparticles
using Euphorbia wallichii leaf extract showed
antibacterial action against citrus canker causal
agent and antioxidant potential (23, 24).

Antioxidant activity

The various concentrations  of
nanoparticles of E. helioscopia showed
antioxidant results as compared with standard
(Ascorbic acid). 100 pg/ml concentration

showed good result as compared to ascorbic
acid while 75 showed moderate result and the
the remaining concentrations exhibited weak
activities (Table 2).

% scavenging = absorption of control-
absorption of fraction / absorption of control x
100

Similar study reported that this plant extract
exhibited potential antioxidant activity (26).

Table 2 Antioxidant activity at different concentrations of silver nanoparticles of E. helioscopia

Concentration (ug/ AbAgNPs % of

silver Ab ascorbic acid

% of ascorbic acid

ml) nanoparticles

25 0.51 43.93 0.25 72

50 0.48 47.93 0.24 73

75 0.36 59.35 0.23 74

100 0.30 65.31 0.19 79
Conclusion available upon request.
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