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Green chemistry is one of i .
ry the b“mmg research topics to researchers. The aim of the present work is to

synthesis silver nanoparticles using bio reduction method mediated by a commonly seen plant in Keral
in Kerala,

Bauhinia acuminata. The nanosilver particles were synthesized by adding plant extract to 1mM AgNO; solution
3 ;

The phytochemicals present in the leaf extract reduced the Ag+ ions in to nanoAg. The formation of A
: g

nanoparticles was confirmed by UV- Vis spectroscopy, SEM, EDX etc. The UV-Vis spectra showed an
absorbance peak at 420nm, which is characteristic for Ag nanoparticles. The surface morphology of Ag

nanoparticles was identified using SEM. The majority of Ag nano particles were found to be square shaped and

some of them were having rod type morphology and are highly agglomerated. The purity of Ag nanoparticles

was confirmed by EDX spectra. There were peaks only for elemental Ag and no other peaks were observed.
Keywords: Green Chemistry, Phytochemicals, morphology.
Introduction

Nano particles are the particles having the size between 1nm and 100nm. They are having different
properties than the bulk material of the same element due to variation in size, shape and distribution of the
particles [1]. Among all the noble metals nano silver is most important that it posses goqd conductivity,
chemical stability, catalytic @d antibacterial activity [2, 3]. Due to these properties, silver nanoparticles can be
used as catalysts in chemical reactions, optical elements, and in medical field [4-6].

There are various methods available for formation of Ag-NPs such as chemical reduction , heat
evaporation, solvo thermal reduction, photochemical method, electrochemical technique, non-sputtering,
reverse micelles, microwave assisted methods, sol gel process etc [7-14]. Green chemistry is the sustainable
chemistry that encourages the design of products and processes that minimize the use and generation of
hazardous substances. Green methods are cost effective and environmentally friendly. The green synthesis of

nano silver using plant leaf extract is available in the literature [15-21].

In this study green synthesis of silver nano particle is carried out using the leaf extract of Bauhinia
acuminata, which is a flowering shrub belonging to family Caesalpiniaceae. The bark, flower and root of the
bauhinia plant are used for various skin diseases, worms, tumours and diabetes. Here the leaf extract is obtained

using water as the solvent by heat treatment.

Materials and Methods

Svnthesis of nanosilver

10g of Bauhinia acuminata leaves were washed with distilled water and chopped into small pieces. It is
transferred into 75ml distilled water in a beaker and boiled for 3minutes.Filtered through a good quality filter

paper.10mL of the leaf extract is mixed with 90mL 0.001M silver nitrate solution in a conical flask and heated

at 40°C until the colour changes to reddish brown.
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Characterization of silver nano particles

cles was nined by UV-Vis g

UV-Vis Analysis: The optical property of Ag nano particles was S Y ' \Declropho‘om

v - f AgNO3 to the plant extract, the spectry ey
(schimadzu uv spectrophotometer). After the addition of Ag s
after 24Hrs. between 350 nm to 500 nm. L sl
SEM Analysis: The morphological features of synthesized silver nanoparticles from Bauhinia ]eafplam e
e - M slides were
were studied by Scanning Electron Microscope (JSM-6480 LV). The SE prepared by M a
smear of the solutions on slides. A thin layer of platinum was coated to make the samples conductiye ’nltnu*
samples were characterized in the SEM at an accelerating voltage of 20 KV. l
Results and Discussion
Phytochemical screening
The result obtained for phytochemical screening is given below.

Table 1: Qualitative analysis of phytochemicals in the aqueous leaf extract of Bauhinia acumina,

Phytochemicals Aqueous Leaf Extract
Tannin +
Phlobatannins -
Saponin i
Flavonoids -
Steroids 2
Terpenoids 3
Cardiac glycosides T
Alkaloids 7
Phenols ¥
Anthraquinol s
Carbohydrate 5

(+) - Indicates the presence of phytochemicals

(-) - Indicates the absence of phytochemicals

Change in colour of the reaction mixture

It was observed that, after the addition of leaf extract to the AgNO, solution the colour changes from P‘h

yellow to reddish brown, confirms the formation of Ag nanoparticles. The reddish brown color is % ©
surface Plasmon resonance (SPR) of metal nanoparticles,

Fig 2(a): AgNO, solution with leaf extract

Fig 2(b): Synthesized Ag nanoparticles

INATA



Cy-Vis Spect "l’.'!il!.‘-—-l&.&]_w weter na !})i\,

| Reduction of silver iong jnte Silver Nanoparticfeg during ¢
reddish broy, color is dye the Surface | la
wial nanoparticles have free electrong, Which

met

Aposure pli
It of the color change. The
st t

1CNomenoy I'he

lectrons of metal nanoparticles N resonance
MECTTOTE

o the combined Vibration of
With lighy wave, The sharp bands of silve nanoparticley were
bserved around 421 nm, whicl s characteriggic for Ag Nanopa
opse b

Ag'

rticles, The reduction of the
fairly rapidly; more than 909 of reduction of

hin 4 Hrs,

metal 1ony occury
lons 1s complete wiy

! 0O e

e

AL 3

LR

J A,
e T

Fig 3: UV-Vis spectra of Ag nanoparticles

SEM Analysis
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Fig 5: EDX spectra of synthesized Ag nanoparticles

Element (keV) Mass%  Atom% K
Agl 2984 100 100 1
Total 100 100

Nano silver particles can be synthesized by the green bioreduction method using the plant leaf extra
Bauhinia acuminata The reddish brown colour of the product confirms the formation of silver nanoparticles and
it is due to the surface plasmon vibrations of silver particles.The plant leaf extract contains differen
phytochemicals such as tannin, saponin, phenol etc. may cause the reduction of Ag ions into nanoAg.The UV-
Vis spectrum shows an absorbance peak at 420nm which is characteristic for nano silver. The SEM analyss
shows Ag nanoparticles have square and rod type morphology. The particle size ranges from 140nm-470nm and
the particles are found to be highly agglomerated. EDX spectra confirm the high purity of silver nano particks.
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