Available online at www.der phar machemica.com

Scholars Resear ch Library qu@‘ma %_'I

A
Scholars Research . Q‘D ?
Der Pharma Chemica, 2014, 6(5):197-202 K

http://der phar machemi ca.convarchive.html
(http://derp ) I ==

| SSN 0975-413X
CODEN (USA): PCHHAX

o>

*% gD\

Green synthesisof silver nanoparticles from stem bark extract of Terminalia
tomentosa Roxb. (Wight & Arn.)

Willy Shah', Ujwala Patil? and Abhishek Shar ma*?

'Department of Chemistry, Vartak College, Vasai
Department of Botany, Birla College, Kalyan

ABSTRACT

In the present work silver nanoparticles was synthesized from stem bark extract of Terminalia tomentosa Roxb.
(Wight & Arn.), a plant widely found in a large region in India, as reducing agent. Terminalia tomentosa Roxb.
(Wight & Arn.) is known to be rich in antioxidant molecules which was used as reducing agents. Slver
nanoparticles grow in a single-step method, at room temperature, and with no addition of external energy. The
nanoparticles have been characterized by ultraviol et-visible spectroscopy and transmission electron microscopy, as
a function of the ratio of silver ions to reducing agent molecules. The nanoparticles diameters were found to be in
the range of 5 to 50 nm. The synthesized silver nanoparticles from the Terminalia tomentosa Roxb. (Wight & Arn.)
stem bark extract, which do not involve any harmful chemicals were well-dispersed.

Keywords. Silver nanoparticlesTerminalia tomentosa Roxb. (Wight & Arn.), Antioxidants, Electron miscopy,
Green synthesis.

INTRODUCTION

Currently, improving and protecting our environmasing green chemistry have become important issuesgny

fields of research [1]. In the field of nano-scienthe use of various biological units insteadoodd chemicals for
the reduction and stabilization of metal nanopbasichas received extensive attention [2]. Biolab&ntities, such
as bacteria [3], fungi [4], yeasts [5], algae [6]pbants [7, 8], have been reported as servingadls keducing and
stabilizing agents. Among these possible bio- resses) biologically active products from plant res@s represent
excellent scaffolds for this purpose [7]. Plantragts, which are rich in bioactive compounds, haeently been
used for NPS green synthesis. Many different pleatves and herbs for the synthesis of nanopartiches been
reported [9]. The mechanism of biosynthesis of panticles in plants may be associated with the greyhediation

concept in plants [7].

Terminalia tomentosa Roxb (Wight & Arn.) (Syn..Terminalia alata Heyne ex.RothTerminalia crenulata Roth,
Terminalia elliptica Willd.) belonging to family Combretaceae [10-1R]is a prominent part of both dry and moist
deciduous forests in southern India up to 1000 he Bark is bitter & stypic, useful in vitiated catiehs of pitta,
ulcers, vata, fractures, haemorrhages, bronchétidigpathy, strangury, wounds, haemoptysis, dysgnt®ugh,
verminosis ,leucorrhoea, gonorrhoea & burning semsgAyurveda) [13-14]. The most promising approdor
generating new fields in biomedical sciences ispgharmaceutical application of nanoparticles (NR§) Among
metal NPs, nanosilver exhibits outstanding physiclaémical and biological properties [15]. Ag-NRs/é potential
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in treating a variety of diseases, including rdtim@ovascularization, immunodeficiency syndrome],[li6fection
[17] and cancer [18]. The growth factors imbalarecénvolved in the acceleration of several disedsekiding
cancer, ocular, and inflammatory diseases [19].

The present study describes a green method using® of Terminalia tomentosa Roxb (Wight & Arn.) extracts
for the biosynthesis of silver nanoparticles (Agd\Pwithout any additive protecting nanoparticleondr
aggregating, template shaping nanoparticles olexergs. The current simple biosynthetic methodgigirecursors
from flowers of Terminalia tomentosa Roxb (Wight & Arn.) provides high-yield nano-sizedaterials. The
characterization and formation mechanisms of Ag-Aifesdiscussed.

MATERIALSAND METHODS

AgNO; was purchased from Merck (Mumbai). Stem barKTefminalia tomentosa Roxb (Wight & Arn.) were
obtained from a Karjat, Maharashtra. All the sao$ were prepared with double distilled water. ©ttteemicals
were of analytical grade.

Extraction Preparation

The identification ofTerminalia tomentosa Roxb (Wight & Arn.) was confirmed by a plant taxenist from
Blatter's Herbarium, St. Xaviers College, Mumbaihexe a sample was deposited with the voucher sgecim
number 34516. The stem bark Tfrminalia tomentosa Roxb (Wight & Arn.) were air-dried in the shaderabm
temperature. For the production of the extractugdy stem bark (5 g) was boiled with DDW (100 mh)an
Erlenmeyer flask while being continuously stirred 80 min. The extract was cooled to room tempeeafiiltered
and used for the synthesis of Ag-NPs.

Synthesis and Characterization of Ag-NPs

For the preparation of silver nanoparticles, AgNfgueous solution (5 mM) was mixed with differentume of
plant extract under continuous stirring at 40 °@ed color of the solution slowly changed from gsayyellow to
dark brown indicating the formation of silver naadtcles.

The prepared Ag-NPs were monitored by UV-Vis smesttopy using a UV-Vis spectrophotometer systenhen t
wavelength range from 200—-700 nm. Energy Disper3inay spectroscopy (EDS) was performed to study th
composition of the product. The size of the distiikin and the average size of 50 nanoparticles estienated on
the basis of three TEM images with the assistaricgigma-Scan Pro software. The zeta-potentials @iNRs in
water were evaluated using CAD. Samples were staddar 5 min before measurement to ensure thgpdinicles
were well dispersed and that the dispersion wasoigemeous.

RESULTSAND DISCUSSION

UV-Vis spectra recorded from aqueous solution bfesinitrate withTerminalia tomentosa Roxb (Wight & Arn.)
extract. The samples display an optical absorgbi@mmd peak at about 410 nm (Figure 1), typical cfogtion for
metallic Ag nanoclusters, due to the Surface PlasiResonance (SPR). Effect of the reaction time giNRs
synthesis was also evaluated with UV-Visible speetnd it is noted that with an increase in timegbak becomes
sharper. The increase in intensity could be duedeasing number of nanoparticles formed as dtreSteduction
of silver ions presented in the aqueous solutidme Weak absorption peak at 200 nm indicates theepoe of
several organic compounds which are known to iotewdth silver ions into solution and suggests agiole
mechanism for the reduction of the metal ions preskin the solution.

The exact nature of the silver particles formed bameduced from the XRD spectrum of the sampleD X&ttern

of the plant derived AgNPs (Figure 2) shows foueise peaks in the whole spectrum &fvalues ranging from
20° to 80°. The silver particles formed were in foam of nanocrystals, as evidenced by the pea®® atlues of
38.45°, 44.48°, 64.69° and 77.62°, correspondin¢lid), (200), (220), and (311) planes for silvespectively.
The unassigned peaks could be due to the crystiadiiz of bioorganic phase that occurs on the sarfafcthe

nanoparticle. Two small insignificant impurity pesaibserved at 68° and 75° are attributed to theepiee of other
organic sub- stances in culture supernatant. ThayXdiffraction peaks were found to be broad arotivair bases
indicating that the silver particles are in nanesizThe peak broadening at half maximum intenditthe X-ray

diffraction lines is due to a reduction in crystallsize, flattening and micro-strains within th#érdcting domains.
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Further analysis of the silver particles by enedigpersive spectroscopy confirmed the presencenefstgnal
characteristic of elemental silver. Figure 3 shakes Energy Dispersive Absorption Spectroscopy piratohs of
derived AgNPs. All the peaks of Ag are observed aredassigned. Peaks for Cu and C are from theuged and
the peaks for S, P and N correspond to the praotgiping over the AgNPs. Silver nanocrystallitepldig an optical
absorption band peak at approximately 3 keV, wlisctypical of the absorption of metallic silver wanystallites
due to surface.

The TEM image (Figure 4) show that the Ag-NPs faitnveere well dispersed with different shapes such as
hexagonal, pentagonal and spherical structures patticle sizes ranging from 5 to 50 nm. The presenf
secondary materials can be seen from the cappitigdark shades on the surface of nanoparticlesshummay be
assigned to the bio-compounds present in Theninalia tomentosa Roxb (Wight & Arn.) extract. The bio-
components within th&erminalia tomentosa Roxb (Wight & Arn.) not only result in the efficiereduction of silver
salts to nanoparticles, but, likewise as an apjmetgrcapping agent, inhibiting them from aggregatj20]. The
different bio-compounds present Trerminalia tomentosa Roxb (Wight & Arn.) extract such as polysaccharjdes
polyphenols, and proteins can produce nanoparticiésdifferent shapes [21].

Figure 5 shows selected area electron diffractiatepn (SAED) of the silver nanopatrticles. Theesilparticles are
crystalline, as can be seen from the selected diffeaction pattern recorded from one of the namtiples in the
aggregate. SAED spots that corresponded to therdiff crystallographic planes of face-centered c{biCC)
structure of elemental silver are seen in Figuré&hie XRD spectrum of silver nanoparticles (Figuyee2hibiting
the characteristic peaks of the silver crystallitdsserved at @ values of 38.5°, 44.48°, 64.69° and 77.62°
corresponding to (111), (200), (220) and (311) hef face centered cubic (FCC) silver nanopartideslso in
agreement with SAED result.

Figure 1: UV-visible absor ption spectra of Terminalia tomentosa Roxb (Wight & Arn.) Ag-NPs
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Figure2: XRD spectrum of AgNPs synthesized from the extract of Terminalia tomentosa Roxb (Wight & Arn.) Ag-NPs
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Figure 3: EDAX spectra of extract of Terminalia tomentosa Roxb (Wight & Arn.) Ag-NPs
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Figure4: TEM micrograph of biosynthesized Terminalia tomentosa Roxb (Wight & Arn.) Ag-NPs

Figure5: Selected area electron diffraction showing the characteristic crystal planes of elemental silver
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CONCLUSION

The rapid synthesis of stable silver nanopartiofeaverage size ~12 nm usifigrminalia tomentosa Roxb (Wight
& Arn.) extract was demonstrated. Achievement athsuapid time scales for synthesis of silver nantigas
makes it more efficient as a biosynthetic pathvthgugh there still remains some scope for furthemréeasing the
reduction time periods to make it a viable altareato chemical synthesis methods. Probably thenblecules
responsible for the reduction and stabilizatiolPAgNPs are phenols. The phenolics in pineapple éxbikeellent
antioxidant activity and these phenols can reath wifree radical to form the phenoxyl radicalseidfore, the use
of natural anti- oxidants for the synthesis of Agh\deems to be a good alternative which can bedalite benign
composition. The plant material responsible forbduction and stabilization of NPs needs furttiedyincluding
extraction and identification of the compounds prgsd in the extract.
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