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ABSTRACT

In the present work, the silver nano particles (AgNPs) are synthesized by ecofriendly bio reduction method. The
aqueous extract of Echinochloa colona plant aerial parts were used as reducing and stabilizing agent. The formation
of AgNPs was initially identified by change in colour from light yellow to dark brown. The UV visible spectra
showed the characteristic surface Plasmon resonance peak of synthesized AgNPs between 380 and 460 nm. X-ray
diffraction analysis revealed the crystalline nature of AgNPs. The energy dispersive X-ray spectroscopy confirms
the metallic nature of silver. Field emission scanning electron microscopy (FESEM) images showed the spherical
nature of the particles where as size distribution was measured by Zeta sizer, which revealed that majority of size

distribution of AgNPs were in the range of 50-70 nm.
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1. INTRODUCTION

Nanoparticles are particles between 1-100 nanometers in
size. In nanotechnology, a particle is defined as a small
object that behaves as a whole unit with respect to its
transport and properties.  Nanoparticle research is
currently an area of intense scientific interest due to a
wide variety of potential applications in biomedical,
optical and electronic fields. Ag was known only as a
metal till the recent past and it is when the nano-era came
into existence that people started to believe that silver
could even be produced at the nano scale range. The
development of techniques for the controlled synthesis of
nanoparticles of well-defined size, shape and marked
stability made its use possible in biomedical field.
AgNPs have been reported in various applications as
sensors™),  DNA detection, catalyst™ From a
therapeutic point of view biosynthesized AgNPs use as
anti fungal gent!l, batteries to increase the efficienc?/[S],
photovoltaict®, electronics!”, nano heaters®, paint.®
AgNPs prepared by various methods like chemical
reduction method™, sonochemical method™, laser
ablation™, Iithogrthy[“], hydrothermal ~method™®,
gamma irradiation*®, ultra sonic method™, thermal
decomposition™®, electrochemical method™,
bacterial®®?, and fungi.”? On the other hand, green
synthesis of AgNPs is rapid, low cost, and more eco-
friendly; therefore, in recent time, scientists are looking
forward to the possible biological methods for the
synthesis of AgNPs. Along with chemical and biological
methods AgNPs can be synthesized by using various

plant and fruit extracts like Grewia flaviscence, Murraya
konigi, Punica granatum, Passiflora tripartite, Ferocactus
echidne.™%! On the basis of the available literature, we
demonstrated green biological route for the synthesis of
AgNPs using an extract derived from Echinochloa
colona. The nanoparticles were characterized by UV-
visible spectroscopy, FTIR, XRD, FESEM and DLS
analysis.

EXPERIMENTAL

2. MATERIALS AND METHODS

Silver nitrate (AgNO3) was purchased from Merck for
this study. Echinochloa colona was collected from
Tirumala hills. All glassware’s were washed with HNOg
and distilled water and dried in oven. Double distilled
water (DDW) was used throughout the experiment.10 g
of dried powdered plant material was weighed and
boiled for 20 min in 100 ml DDW in Erlenmeyer flask
and cooled to room temperature and then the extracts
were filtered through Whatman filter paper No. 1. The
filtered extract was stored in refrigerator at 4°C. This
extracts were used as reducing as well as stabilizing
agent. About 90 ml of 1mM aqueous solution of silver
nitrate was taken in Erlenmeyer flask and 10 ml of
Echinochloa colona extract was added to it at room
temperature. After 6 hr the solution was turned yellow to
dark brown indicating the formation of AgNPs.
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Characterization of AgNPs

The reduction of pure silver ions (Ag‘ions) into AgNPs
can be identified by UV-Vis spectrum. Sample is
prepared taking small amount of aliquot from the final
reaction mixture (dark brown colored) and is further
diluted with distilled water 1 in 10 dilutions. UV-VIS
spectrum for this sample was recorded on UV-Vis
spectrophotometer (Perkin-Elmar lambda 425) in the
range of 300 to 600 nm. Sample for FTIR analysis was
prepared by centrifuging the final reaction mixture at
about 10000 rpm for about 15 min. The sediment was
collected and the dried sample was directly placed on the
potassium bromide crystals and the spectrum was
recorded in Transmittance mode using FTIR (Model:
Spectrum RXI). The spectrum was recorded in the mid
IR region of 4000-400 cm™. The spectrum was recorded
using Attenuated Reflectance Technique (ATR). To find
out the crystalline nature X-ray diffraction studies was
performed on (RIGAKU, SMART LAB) operated at 30
kV100 mA with Cu Ka as a radiation source was used to
record XRD patterns of dried AgNPs. FESEM image
was observed on SUPRA 55 with co-relatively
microscope at 20 kV along with Energy-dispersive X-ray
(EDX) spectrum to find out the elemental composition of
the synthesized AgNPs. Particle size distribution of the
synthesized AgNPs was carried out on Zeta sizer S-90,
Malvern, UK by taking dilute dispersion solution of
AgNPs in Mill Q water.

3. RESULTS AND DISCUSSION

UV- Visible studies

In this present work, we observed the color change of the
reaction mixture when Echinochloa colona aerial parts
extract was mixed with silver nitrate solutions, after
about 5 hr the reaction mixture finally turned into dark
brownish colour and no further change in colour has
been observed. The UV-Vis spectrum of the AgNPs has
been shown in Fig. 1. It is evident that a strong and
intense absorption peak at about 440 nm with high
absorbance has been observed. It is confirmed from that
formation of AgNPs.

FTIR studies

Fig. 2 Shows FTIR analysis of green synthesized
AgNPs. The broad peak at 3283 cm™ corresponds to the
bounded hydroxyl (-OH) or amine groups of leaf extract.
The absorption peak at 2925 cm™ corresponds to the
stretching vibrations of aldehydic —C-H groups present in
leaf extract. The peak at 1646 cm™ corresponds
stretching of carboxyl groups (-C=0).?*! Peaks at 1390,
1457 cm™ corresponds to C-O stretching of alcohols and
tertiary amines. This analysis provides evidence for the
presence of proteins as capping agent, which helps in
increasing the stability of the synthesized AgNPs apart
from acting as reducing agents in reducing silver ions
into particles.

37.88, 43.96, 64.18 and 77.08° correspond to 111, 200,
220 and 311 planes, respectively. This confirms that
silver is in pure crystalline form. The data obtained was
compared with the database of Joint Committee on
Powder Diffraction Standards (JCPDS file No. 04-0783)
which is in good agreement with standard values.

FESEM studies

FESEM will provide further insight into the morphology
and size and shape of the nanoparticles. FESEM
micrograph of the synthesized AgNPs using the
Echinochloa colona aerial parts extract is shown in Fig.
4. The synthesized AgNPs were well dispersed without
aggregation and also having nearly spherical shape.
FESEM results confirmed that the morphology of
synthesized AgNPs.

EDAX analysis

Fig. 5 shows EDX of AgNPs. The strong signal at the
energy of 3 keV and also some of the weak signals are
obtained for Cl, K, O and C elements.The major
emission energy at 3 keV indicates the presence of
AgNPs.

DLS analysis

Particle size distribution of green synthesized AgNPs
were also measured using particle size analyzer and the
results are displayed in Fig. 6. The histogram showed
that most of the particles are in the range of 50-70 nm.
However, the particles are ranging from 50- 70 nm. It
supports the results showed in FESEM studies.

FIGURE CAPTIONS

Fig.1. UV-Vis spectra of green synthesized AgNPs from
Echinochloa colona extract.

Fig.2. FTIR of Green synthesized AgNPs.

Fig.3. XRD pattern of the Green synthesized AgNPs.
Fig. 4. FESEM Micrograph AgNPs.

Fig.5. EDX Spectrum Green synthesized AgNPs.

Fig.6. Histogram of particle size distribution of Green
synthesized AgNPs.
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4. CONCLUSION

The present work, we describe synthesis and
characterization of AgNPs using Echinochloa colona.
Characteristic brown colour indicates the formation of
AgNPs in the reaction mixture. UV-Vis spectroscopy
showed absorption maxima at 440 nm, which further
confirms the formation of AgNPs. FESEM image
showed that the average particle size of AgNPs about 70
nm. FTIR analysis indicated the possible role of carboxyl
(-C=0), hydroxyl (-OH) and amine (-NH) groups of leaf
extract in fabrication of AgNPs. Use of Echinochloa
colona extract offers an affordable, environment friendly
technique for synthesis of large scale AgNPs
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