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Abstract : In the present investigation, synthesis of silver nanoparticles by using rhizome extracts of Dioscorea
oppositifolia L. and characterized by using UV spec, FT-IR, DLS and TEM. The extract incubated with AgNo;
showed colour changed of the extract from greenish to reddish brown with intensity increasing during the
period of incubation. Hence, the rhizome extract act as a reducing and capping agent. Nanoparticles were
characterized by using UV visible absorption spectra has shown the absorbance peak at 409 nm, FT-IR. The
synthesized silver nanoparticles were generally found to be effective as antimicrobial agents against some
important human pathogens which are prevailing as antibiotic resistance. FT-IR peaks were in the extract
ranging from 1000-4000 cm™ which confirmed the presence of polyphenols with aromatic ring and bound amide
region required for the synthesis and stabilization of sliver nanoparticles.DLS shows stability of nanoparticles
where as Transmission Electron Microscope confirms the sizewas about 14 nm and shape of the nanoparticle
was found to be spherical in shape.
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I Introduction

Nanobiotechnology deals with the synthesis of nanostructures using living organisms. Among the
use of living organisms for nanoparticle synthesis, plants have found application particularly in metal
nanoparticle synthesis. Use of plants for synthesis of nanoparticles could be advantageous over other
environmentally benign biological processes as this eliminates the elaborate process of maintaining cell cultures.
Biosynthetic processes for nanoparticles would be more useful if nanoparticles were produced extracellular
using plants or their extracts and in a controlled manner according to their size, dispersity and shape. Plant use
can also be suitably scaled up for large-scale synthesis of nanoparticles.

Thus, nanoparticles exhibit completely new or improved properties based on specific characteristics
such as size, distribution and morphology. Particles in the nanometer size do occur in nature and as a result of
industrial processes. The most effectively studied nanoparticles today are those made from noble metals, in
particular Ag, Pt, Au, and Pd. Among the above form, silver nanoparticles play a significant role in the field of
biology and medicine.

Dioscorea oppositifolia commonly called Chinese yam, cinnamon vine. It is a perennial, fast
growing vine in the Dioscoreaceae family. The rhizome has been used as the treatment of poor appetite, chronic
diarrhea, asthma, dry coughs, frequent or uncontrollable urination, diabetes, and emotional instability. It
contains allantoin, a cell-proliferant that speeds up the healing process. Rhizome juice of this plant can be used
to treat snakebites and scorpion stings. Its roots contain the mechanism of silver nanoparticles production was
hypothesized that silver ions required the NADPH- dependent nitrate reductase enzyme for their reduction, was
secreted by the plants in its extracellular environment. The presence of NADH — dependent nitrate reductase
enzyme in extracellular rhizome filterate used for the synthesis of nanoparticles has been confirmed, and the
mechanism has been studied [23].

Il.  Materials and Methods

2.1 Synthesis of silver nanoparticles

Rhizome of Dioscorea oppositifolia were collected air dried for 10 days. They were ground to a fine
powder. 200mg of both the samples were weighed and mixed separately in 200ml distilled water in a conical
flask. The mixed solutions are heated in a water bath for 10-15 min. A change in colour of the solution was
observed during heating processes. The formation of dark brown colour indicates the formation of silver
nanoparticles. This colour change is indicated due to the reduction of Ag2+ ions. The silver nanoparticles were
separated out by centrifugation and the settled nanoparticles were washed with deionised water. This is taken for
further characterization studies.
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2.2 Characterization of silver nanoparticles
2.2.1  UV-Vis spectrophotometer analysis
The synthesized silver nanoparticles were first characterized by UV- visible spectrophometer
in the range of 250-600nm using a quartz cuvette with control as reference. The reduction of siver ions was
monitored by measuring the UV-Vis spectrum of the reaction medium at four hours after diluting a small aliquot
of the sample into distilled water. The surface Plasmon resonance peaks are found noted to be reliably around
400-450nm.

2.2.2  FTIR Analysis

Further characterization of silver nanoparticles involved Fourier transform infrared spectroscopy by the
spectrum in the range 450-4000 cm-1 at revolution of 4cm-1.To remove any biomass residue or compound that
is not the capping ligand of the nanoparticles, the residual solution of 100ml after reaction was centrifuged at
10,000 rpm for 10 min and the resulting suspension was dispersed in sterile distilled water. The centrifuging and
redispersing process was repeated three times. Finally the nanoparticles are analysed by FTIR.

2.2.3 TEM Analysis:

Size and shape distribution of silver nanoparticles were Characterized by transmission electron
microscopic (TEM) study a few drops of silver nanoparticle solution were dropped onto a TEM grid, and the
residue was removed by a filter paper beneath the TEM grid.

2.3 Antimicrobial Assays:

Synthesized silver nanoparticles were tested for antimicrobial activity using agar gel diffusion method
against pathogenic bacteria, E.coli, S.typhi, Klebsiella pneumonia, Pseudomonas aerogenosa, Bacillus cereus,
E.faecolis. The microbial test organisms were grown in nutrient broth at 37°C for 24 hours. A 500ul aliquot of
each organism were spread on agar using a cotton swab and allowed to dry for 10minutes. Paper discs loaded
with 50pg/ml AgNP and reference drugs were placed on the surface of each cultured plate and incubated at
37°C for 24 hours after which inhibition zone were measured.

3. Results and Discussion

Silver nanoparticles formations from silver ions show an absorption peak around 409.85 nm. FTIR
spectrum of the nanoparticles obtained in the present study is presented in Fig .2. Among them the absorption
bands are observed in the range of 600- 4000 cm™ is 681.41, 1639.03, 2072.06, and 3412.65 cm™.The band at
1639.03 has been identified as amide Il These peaks corresponding to amide Il and amide Ill aromatic rings.
The bands at 2072.06 have been identified as COOH —Acid group. The amide groups and COOH groups are
acts as a ligand for nanoparticle synthesis. At particle sizes below 100 nanometers the optical scattering
efficiency drops rapidly with particle size. DLS report gives the average particle size of the nanoparticle is
around 100 nm. TEM image showed the size of the nanoparticle is 14nm which will be more suitable for drug
production.

Using plants for nanoparticle synthesis can be advantageous over other biological processes by
eliminating the elaborate process of maintaining cell cultures. It can also be suitably scaled up for large-scale
synthesis of nanoparticles. These reasons make the biological synthesis of nanoparticles more valuable, though
people are thinking that their use is similar to that gained by chemical methods. This production through plant,
however, will give a positive message that nanoparticles synthesized through greener routes are much safer for
human use [7]. Nanotechnology is mainly concerned with synthesis of nanoparticles of variable sizes, shapes,
chemical compositions and controlled dispersity and their potential use for human benefits. Although chemical
and physical methods may successfully produce pure, well-defined nanoparticles, these are quite expensive and
potentially dangerous to the environment [2]. The use of biological organisms such as microorganisms, plant
extract or plant biomass could be an alternative to chemical and physical methods for the production of
nanoparticles in an eco-friendly manner [1-3]. Similarly, several other metal nanoparticles give characteristic
absorption peaks. A progressive increase in the characteristic peak with increase in reaction time and
concentration of plant extracts with salt ions is a clear indicator of nanoparticle formation [6]. UV-vis absorption
spectra show peaks characteristic of the surface plasmon resonance of nanosized particles [4, 13,17].The silver
nanoparticles were found to possess potent antibacterial activity against both Gram-negative and Gram-positive
bacteria. Beta-lactam (piperacillin) and macrolide (erythromycin) antibiotics showed a 3.6-fold and 3-fold
increase, respectively, in combination with silver nanoparticles selectively against multidrug-resistant
Acinetobacter baumannii [16].  Metal nanoparticles such as silver have free electrons, which give rise to SPR
absorption band. The characteristic SPR resonance band of biogenic AgNPs occurred at 400-450nm for reaction
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carried out at microwave and room temperature, respectively. The reactants are consumed rapidly eventually
leading to the formation of smaller nanoparticles.

. The biologically synthesized silver nanoparticles using medicinal plants were found to be highly toxic
against different pathogenic bacteria. The silver nanoparticles of Dioscorea oppositifolia L. shows highest
antibacterial activity was observed against E.coli, Klebsiella pneumonia Pseudomonas auerogenosa, Bacillus
cereus, S.typhi, E.faecalis.

4. Conclusion:
Plants or their extracts can be efficiently used in the synthesis of silver nanoparticles as a greener route.
Control over the shape and size of nanoparticles seems to be very easy with the use of plants._In the present
study we found that rhizome can be also good source for synthesis of silver nanoparticles. This approach toward
the synthesis of silver nanoparticles has many advantages such as, ease with which the process can be scaled up,
economic viability, etc. Applications of such eco-friendly nanoparticles in bactericidal, wound healing and other
medical and electronic applications, makes this method potentially exciting for the large-scale synthesis of other
inorganic materials (nanomaterials). This is the first report on the synthesis of silver nanoparticles using
D.oppositifolia L. Rhizome extract and their effect as antimicrobial agents. Such nanoparticles produced using
plants have been used in various applications for human benefit. However, the mechanism of such nanoparticle
synthesis by plants is used in the new way of Drug production for the disease, which is prevailing as an
antibiotic resistance [20-22].
Tablel:Antibacterial activity of Silvernanoparticles from Rhizome Extract of Dioscorea oppositifolia L. -
Zones of inhibition against S.typhi, E.coli, Bacillus cereus, Enterococcus faecolis and upon application of
reference drug streptromycin and gentamycin.

Zone of inhibition
(Dioscorea sp)

S.NO | Bacterial species Reference drug

Rhizome SNPs

extract (rhizome) Gentamycin Streptomycin
1. S.typhi 19mm 10mm 23mm 1mm
2. E.coli 14mm 11mm 27mm 25mm
3. Bacillus cereus 21mm 10mm 23mm 2mm
4, E.faecolis _ 12mm 18mm _
5. P.aeruginosa 18mm 13mm _ 10mm
6. K.pneumonia 14mm 15mm _ 8mm

Figure 1: UV-Vis Spectrum

‘Spectrum Name

Instrument Model
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Figure 2: FTIR Spectrum Analysis
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Figure 3: DLS - Dynamic Light Scattering

Size Distribution by Intensity
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The size of the nano particle is around 100nm, which is confirmed by DLS (Dynamic Light Scattering).
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Figure 5: Size of the Nanoparticles produced-14nm.

TEM image
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