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ABSTRACT

In this study, Aegle Marmelos leaves were collected from Rajgurunagar
area. TheAegle Marmel osleaf extract was prepared in deionised water and
used for the biosynthesis of copper nanoparticles. This prepared extract
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added to ImMol of copper chloride solution. The colour of the solution
changes from faint blue to green colored; this confirms that there is a
formation of Cu nanoparticles. The synthesized Cu nanoparticles were
characterized by X-ray diffraction (XRD) and Fourier transform infrared
spectroscopy (FTIR) spectrum and we cal cul ate the size of Cu nanoparticles
from XRD and found 48 nm. The merits of this method are easily starting
material, inexpensive and processis simpleto carry and pollution free.
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INTRODUCTION

Dueto wider applications of Meta nanoparticles,
moreresearchersare attracted to thisfield. Some ap-
plications of nanoparticlesare (a) acatalyst inorganic
chemistryt, (b) thermal and optical properties?,
(c)biological application®. Inrecent years, Synthesis
of etal Nanoparticlesusing plant leaf extract has at-
tracted attention of many researchersbecauseof avail-
ability of materids, inexpensiveand processiseasy to
carry out in any laboratory, use of non-toxic reagent.

In recent years, Cu nano particles have attracted
much attention of researchersduetoitsapplicationin
industrial and medicd gpplication. Thebiologica prop-
erty shown by Cu nanoparticlesarewound dressings
andbiocidal properties*, antibacterid(®, potential in-
dustria use such asgas sensors, catal ytic process, high
temperature superconductorsand solar cellg79.

Inliterature, the Cu nanoparticlesare synthesized

from (@) vapor deposition*?, (b) e ectrochemical re-
duction™, (c) radiolysisreduction™?, (d) thermal de-
composition*¥, (€) chemica reduction of copper metal
sati* and (f) room temperature synthesisusing hydra-
zinehydrateand starch™, (g) Under supercritical con-
ditiond*d, (h) using Chitosan viachemica methods*".
In recent, green synthesis of Cu nanoparticles was
achieved by using microorganismg®®, plant extract!9.

AegleMarme osiscommonly known asBad which
isahistoric plant of India. Aegle Marmel osbelongsto
Rutaceae family and grown as atemple garden plant
and leaves are used to pray Lord Shiva. Aegle
Marmel osisanimportant medicina plant with several
ethanomedicind goplicationsintraditiond andfolk medi-
cinesystems. Traditiondly, AegleMarmelosisusedin
thetreatment of diarrheaand dysentery. Theleaves of
thisplant used to causeinfertility/abortioninwomen(?.
Morethan 100 chemica compoundswereisolated from
different part of thistree. Theleavesof thistreecontain
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polyphenol, alkal oids, phenyl propanoids and terpe-
noids. Recently, A. Marmelosleavesare used in the
synthesis of Ag nanoparticles?Y. Inthis paper, were-
port the synthesis of Cu nanoparticlesfromtheleaves
of A. Marmelos.

EXPERIMENTAL

Material

All the chemical reagentsused inthisexperiment
wereof andytical grade purchased from Lobachemi-
cals. The A. Marmel osleaveswerecollected fromin
and around Rajgurunagar, Pune M aharashtra, India.
Thoroughly washed |leaves (100 g) werecut and boiled
with 100 ml of de-ionized water for 15minin heating
mental at temperature 80°C. Theresulting product was
filtered and stored inrefrigerator for further experiments.

Methods

Synthesisof Cu nanoparticlesusing A. Marmelos
leaf extractsFor the Cu nanoparticlessynthesis, 1 ml of
A. Marmel osleaf extract wasadded to 100 ml of 1mM
aqueous copper chloridesolutionina250 ml Erlenm-
eyer flask. Theflask wasthen ept overnight at room
temperature. The Cu nanoparticles solution thus ob-
tained was purified by repeated centrifugetion at 12,000
RPM for 15 minfollowed by re-dispersion of the pellet
in de-ionized water. Then the Cu nanoparticleswere
dried inoven at 80°C.

RESULTSAND DISCUSSION

First, we collect the A. Marmelos leaves from
Rajgurunagr and theseleaves cut into small partsand
washed with tap water to removedust particles. These
leavesboiled in de-ionized water to dissolveorganic
compounds. After few minutes boiling thewater solu-
tion acquires abrown color which indicates that or-
ganic compoundsaredissolved inwater and storedin
refrigerator. Next we prepared 1mM of copper chlo-
ride solution by dissolving 0.13gm of copper chloride
in 100ml water and inthissolution 1ml of A. Marmelos
leavesextract added and we observed that changein
color of copper sulfate solution. All these changesmoni-
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A marmelos leaf extract

Copper chloride solution + A marmelos leaf extract
tor with photos areshown Fi gure 1. The Syntheg zed Figurel: A.Marmelosleaf extract, copper chloridesolution
Cunanoparticlesare characterized by XRD and FTIR and copper chloridesolution with A. M armelosleaf extract
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spectrum and we cal culate the s ze of Cu nanoparticles
from XRD. The colour of the solution changesfrom
faint blueto green colored; thisconfirmsthat thereisa
formation of CuNP.

XRD studies

XRD pattern of Cu nanoparticlesobtained by us-
ing A. Marmel osleaf borth extract isshownin Figure
2., thesampledemonstrated ahigh crystalinity level
with diffraction angles of 21.09°, 28.8°, 29.20° and
34.10° which correspond to the characteristic face cen-
tered cubic (fcc) of copper linesindexed at (111), (211),
(211) and (220). Thediffraction angleobserved at 20.4°
isrelated to the A. Marmelos. The size of the NPs
obtained were estimated to be 48 nm using Debye-
Scherrer Equation, which may indicateahigh surface
area, and surfaceareato volumeratio of thenano-crys-
tals. Theequationiswritten bel ow:

—= Pyl Paper

K2
~ B Cos ()

Where K, known as Scherer’s constant (shape fac-
tor), rangesfrom0.9t0 1.0, 4 is1.5418 A, which is
thewavel ength of the X-Ray radiation source, 1/2 is
thewidth of the XRD peak at half height and g isthe
Braggangle.

FTIR

FTIR measurementswere carried out to identify
thebiomoleculesfor capping and efficient stabilization
of themetal nanoparticlessynthesized by A. Marmelos
leaf broth. The FTIR spectrum of Cu nanoparticlesis
showninFigure 3. Theband at 3355 cm'? corresponds
to O-H dtretching H-bonded a coholsand phenols. The
assignment at 1590 cmr? corresponds to N-H bend
primary amines. The peak at 1430 cm'* corresponds

Flgure2 XRD pattern of Cu nanoparUcI%us ng Bael |eaf extract
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Figure3: FTIR spectrum of Cu nanoparticlesusing Bael leaf extract
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to C-N stretching of aromatic aminegroup. Therefore
the synthesi zed nanoparticleswere surrounded by pro-
teinsand metabolites such asterpenoids having func-
tional groupsof alcohols, ketons, aldehydesand car-
boxylic acids. From the analysisof FTIR studieswe
confirmed that the phenolic group hasthestronger abil-
ity to bind metd indicating that the phenol s could possi-
bly from the metal nanoparticles(i.e., capping of Cu
nanoparticles) to prevent agglomeration and thereby
stabilizethemedium. Thissuggeststhat thebiologica
molecul es could possibly perform dud functionsof for-
meation and Sabilization of Cu nanopartidesintheague-
ousmedium.

CONCLUSIONS

In conclusion, herewereport green and biological
synthesisof Cu nanoparticlesusing leaf borth extract of
A. Marmelos. This method has advantageous over
other reported methodsare easily avall able starting ma-
terias, inexpensiveand processissimpleto carry in
any college level laboratory, use of toxic reagent is
avoided and pollutionfree.
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