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ARTICLE INFO                                         ABSTRACT 
 

 
 

The development of reliable, environmentally benign processes for the synthesis of nanoscale 
materials is an important feature of nanotechnology. Metal nanostructures have usual physiochemical 
properties and biological actions compared to their bulk parent materials. Gold (Au) and Silver (Ag) 
nanoparticles have a range of interesting properties which emphasize the electrical ones, optical, 
catalytic, applications in biomedicine. Biosynthetic processes for nanoparticles would be more 
constructive if nanoparticles were formed extracellularly using leaf extracts of medicinal trees and in 
a controlled method according to their size, dispersity and shape. In this study, the production of Ag 
and Au nanoparticles (as a reducing agent) was carried out from the leaves of selected medicinal 
trees by the shade dry exposure method. Qualitative comparisons of the synthesized nanoparticles of 
selected trees were measured. The Quantification of nanoparticles synthesized was done using UV-
Vis spectroscopy and characterization was done by X-Ray Diffraction (XRD). Further analysis 
carried out by Fourier Transform Infra Red spectroscopy (FTIR), provided confirmation for the 
presence of amino groups, which increased the stability of the synthesized nanoparticles. Scanning 
Electron Microscopy (SEM) and Energy Dispersive Spectrometry (EDS) revealed the size and 
dispersity of the nanoparticles. Therefore, eco-friendly, low cost blend and non toxicity are the main 
features that make it more striking potential option for biomedical field and elsewhere. The most 
outcome of this work will be the progress of value added products for biomedical and 
nanotechnology based industries. 
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INTRODUCTION 
 

Nanotechnology is the most captivating area of research in the 
field of material science. Nanoparticles, generally considered 
as particles with the size of up to 100nm, exhibit completely 
new or enhanced properties as compared to the larger particles 
of the bulk material that they are composed of based on 
explicit characteristics such as size, distribution and 
morphology [Williams and Wildrenbery, 2005]. Nanoparticles 
of noble metals, such as gold, silver and platinum are broadly 
applied in products that directly come in contact with the 
human body, such as shampoos, soaps, detergents, shoes, 
cosmetic products and toothpastes, besides medical and 
pharmaceutical applications [Balaprasad, 2010]. Therefore, 
there is a growing necessitate to develop the environment 
friendly processes for nanoparticle synthesis without using 
lethal chemicals. Synthesis using bio-organisms, especially 
medicinal tree extracts that secrete the functional molecules 
for the reaction, is compatible with the green chemistry 
principles: the bio-organism is (i) eco- friendly as are (ii) the 
reducing agent employed, and (iii) the capping agent in the 
reaction [Gardea-Torresday, et al., 2003]. There have been 
current information on phytosynthesis of silver and gold 
nanoparticles by employing Coriander leaves [Naryanan, et 
al., 2008], sun dried Cinnamomum camphora leaves  
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[Huang, et al., 2007], Phyllanthin extract [Kasthuri, et al., 
2009], and purified apiin compound extracted from henna 
leaves [Kasthuri, et al., 2009]. Synthesis of gold nanoparticles 
have been shown by the reduction of aqueous Aucl4 – ions 
using the extracts from Emblica officinalis (Indian 
Gooseberry) fruit [Ankamwar, et al., 2005] and Tamarindus 
indica [Ankamwar, et al., 2005] leaf. Use of silver and gold 
nanoparticle is relatively new because of their high reactivity 
and large surface area to volume ratio. The basic mechanism 
in all cases involves the accumulation of nanoparticles after 
the reduction of metal ions. This reduction process was 
mediated by some reducing agents or enzymes bound to the 
cell wall or proteins [Chandran, et al., 2006].  
 
This paper demonstrates the synthesis and monitoring of silver 
and gold nanoparticles from medicinally important trees like 
Azadirachta indica (Neem), Mangifera indica (Mango), and 
Eucalyptus polybrachtea (Eucalyptus), Fiscus benghalensis 
(Banyan), Fiscus religiosa (peepal), Phyllanthus emblica 
(Amla), Tectona grandis (Teak).the dispersion of silver and 
gold nanoparticles display intense colours due to the Plasmon 
resonance absorption. Morphology and crystalline phase in the 
NPs were determined by X-Ray Diffraction (XRD), stability 
confirmed by Fourier Transform Infra Red spectroscopy 
(FTIR ), size and dispersity of NPs were determined by 
Scanning Electron Microscopy (SEM). This area enlighten the 
probable potentialities of taking a new look at old systems that 
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maintain some of the most attractive Nature’s secrets. Besides 
this study afford the opportunity of an environmental friendly 
method to remediate mining wastes [Gardea-Torresday, et al., 
2002]. 
 
MATERIALS AND METHODS 
 
Material collection and preparation of extracts 
 
Fresh leaves of medicinal trees were collected from Lady 
Doak College campus, Madurai, Tamil Nadu, India. Primarily 
the leaves were washed with mercuric chloride and dried with 
water absorbent paper. Then they were cut into small pieces. 
Finally dispensed in 100ml of sterile distilled water and boiled 
for one hour at 80oC. The extract was collected in separate 
conical flasks by typical filtration process [Prabhu, et al., 
2010]. 
 
Biosynthesis of silver and gold nanoparticles 
 
1mM aqueous solution of silver nitrate (AgNO3) were 
prepared and used for the synthesis of silver nanoparticles. 
5ml of extract from each sample were taken and 100ml of 
AgNO3

 solution was added to it. The colour change from pale 
green to dark brown was checked frequently. They were 
incubated at room temperature for 24 hours. The colour 
change indicate the synthesis of silver nanoparticles.              
10-3 M aqueous chloroauric acid (HAuCl4) solutions were 
prepared, used for the synthesis of gold nanoparticles. 0.2ml 
of leaf extract was added to 50ml of 10-3M HAuCl4 solution. 
Within an hour (50 minutes) cherry red colour solution was 
obtained. 
 
UV-Vis Spectroscopy studies 
 
The reduction of pure silver and gold ions were monitored by 
measuring the UV-Vis range of the reaction medium at 5 
hours for AgNO3 along leaf extract and 1 hour for HAuCl4, 
after diluting small aliquots of the sample with distilled water. 
UV-Vis spectral analysis was done by using UV-Vis 
spectrometer (HELIOS λ, Thermo Electron Corporation). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FTIR analysis 
 

Fourier Transform Infra Red spectroscopy dimensions were 
conceded to make out the biomolecules for synthesis of silver 
and gold nanoparticles. To remove any unconventional 
biomass residue or composite that was not the capping ligand 
of the nanoparticles, the remaining solution of 100ml after 
reaction were centrifuged at 5000 rpm for 10 min and the 
ensuing suspension was redispersed in 10ml sterile distilled 
water. Three times centrifuging and redispersing procedure 
were repeated. Next, the purified pellets were air dried and 
analyzed by Schimadzu Japan at a resolution of 1cm/1(1cm 
prefix la minus 1). 
 
XRD measurements 
 
The silver and gold nanoparticle solution thus obtained were 
purify by frequent centrifugation at 5000rpm for 20 min 
followed by redispersion of the pellet of Ag and Au 
nanoparticles into 10ml of deionized water. After air dried of 
purified NPs, XRD measurement was carried out on films of 
the dehydrated pellet powder drop coated onto glass substrates 
on a Schimadzu XRD 6000 instrument operating at a voltage 
of 20 kV and a current of 30mA with Cu k α 1 radiation. 
 
SEM analysis 
 
Scanning Electron Microscopic (SEM) analysis were made 
using JOEL-JSM 6390 SEM machine. Thin films of the 
sample were arranged on a carbon coated copper grid by just 
dipping a very small amount of the sample on the grid, extra 
solution was detached using blotting paper and then the film 
on the SEM grid were allowed to dry by putting it under a 
mercury lamp for 5 min. 
 
EDAX measurements 
 
In order to take out EDAX analysis, the leaf extracts reduced 
to silver and gold NPs were dried out and drops coated on to 
carbon film and performed on JOEL-JSF 6000 SEM 
instrument outfitted with a Thermo EDAX measurement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table:1. Periodical colour change from green-brown shown by tree extracts with AgNO3 
 

 
Time 

Medicinal trees 
Azadirachta 

indica 
Mangifera 

indica 
Tectona 
grandis 

Fiscus 
benghalensis 

Fiscus 
religiosa 

Phyllanthus 
emblica 

Eucalyptus 
polybrachtea 

0 minute ++ +++ ++++ ++ +++ ++ ++++ 
24 hours ++++ +++ +++++ ++ +++ ++++ ++++ 
48 hours +++++ ++++ ++++++ +++ +++ ++++ +++++ 
72 hours ++++++ +++++ ++++++ ++++ +++++ +++++ ++++++ 

            Dark Green: ++     Reddish Green: +++    Red: ++++     Reddish Brown:+++++       Tinge Brown:++++++ 

 
Table: 2. Periodical colour change from yellow-purple red shown by tree extracts with HAuCl4 

 
Time Medicinal trees 

Azadirachta indica Mangifera 
indica 

Tectona 
grandis 

Fiscus 
benghalensis 

Fiscus 
religiosa 

Phyllanthus 
emblica 

Eucalyptus 
polybrachtea 

0 minute + + + + + + + 
1 hours ++ + + + + + ++ 

12 hours +++ + + + + + +++ 
24 hours _ _ _ _ _ _ _ 

          Yellow: +      Purple red: ++    Brown: +++    Colourless: _ 
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RESULTS AND DISCUSSION 
 
Reduction of silver ion into silver particles in contact to the 
leaf extracts was identified by colour change from green to 
brown in aqueous solution owing to Plasmon resonance 
phenomenon (Fig1). Conical flasks were observed periodically 
for colour change from green to different shades of brown 
(Table 1) which indicates the presence of silver nanoparticles 
during increasing intensity. The results represented in (Fig 2) 
showed that Azadirachta indica (Neem) had the absorbance 
peak at 335nm and 426nm, Phyllanthus emblica (Amla) at 
431nm, and Eucalyptus polybrachtea (Eucalyptus) at 418nm 
and 450nm, and broadening of peak indicated that the particles 
were polydispersed. The reductions of aqueous AuCl4 ions 
were followed by colour change from yellow-purple red 
indicating the formation of gold nanoparticles while increasing 
intensity (Fig 3). Periodical observation of colour change from 
purple red to dark purple red and than to brown was done 
(Table 2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In case of gold ions reduction, the bands corresponds to the 
surface Plasmon resonance of Eucalyptus polybrachtea 
(Eucalyptus) at 564nm and Azadirachta indica (Neem) at 
560nm (Fig 4). The FTIR spectrum (Fig 5.) recorded from the 
silver nitrate solution after reaction with leaf extracts of 
medicinal trees, revealed strong band shifts for Phyllanthus 
emblica (Amla) at 1643.24, 1627.18 corresponds to –c-c- 
stretching vibration of aromatic amine group and c=o , 
Tectona grandis (Teak) shifts at 1629.74, 1382.87 corresponds 
to –c-c- and c=o. X-Ray Diffraction study was used to confirm 
the crystalline nature of the particle. XRD analysis showed 
intense peaks for Phyllanthus emblica (Amla) with AgNO3 at 
2θ =32.10, 38.20 and 46.30 which can be indexed at 004, 111 
and 100 planes. Eucalyptus polybrachtea (Eucalyptus) with 
HAuCl4 corresponds peak at 2θ = 38.10 (Fig 6) which can be 
indexed at 111 plane. From EDAX spectrum, it was 
understood that Phyllanthus emblica (Amla) leaf extract with 
AgNO3 (Fig 7) and Eucalyptus polybrachtea (Eucalyptus) 
with HAuCl4 (Fig 8) had recorded weight percent 100.50% 
and 91.65% of Ag and Au nanoparticle followed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 1. Digital photographs of (A) Silver nitrate (B) Tree extract without AgNO3 
(C) 1mM AgNO3 with tree extract after 48 hours of incubation 

 

 
 

Fig 2. UV- Vis absorption spectrum of silver nanoparticles synthesized by treating 1mM aqueous AgNO3 solution with (a) Leaf 
extract of Eucalyptus, (b) Leaf Extract of Neem, c) Leaf extract of Amla after 24 hours. 

 

 
 

Fig 3.  Digital photographs of (A) Chloroauric Acid (B) Tree extract without  HAuCl4    (C) 10-3 M HAuCl4 with tree extract after 1 
hour of incubation 
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Fig 4. UV- Vis absorption spectrum of gold nanoparticles synthesized by treating  10-3 M HAuCl4 solution with (a) Leaf extract of Neem, 

(b) Leaf Extract of Eucalyptus after 24 hours. 
 

 
 

Fig 5. FTIR analysis of silver and gold nanoparticles synthesized with (a) Phyllanthus emblica (Amla) with AgNO3 and Azadirachta 
indica (Neem) with HAuCl4  

 

 
 

Fig 6. XRD Patterns of silver and gold nanoparticles synthesized by medicinal tree Leaf extracts 
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The SEM image showed relatively spherical shape 
nanoparticle formed for Phyllanthus emblica (Amla)  range 
from 20-30nm and Eucalyptus polybrachtea (Eucalyptus) 
cubiodal shape range from 37-60nm (Fig 9). The bio-reduction 
of aqueous Ag+ ions and Au+ ions by the leaf extract of the 
medicinal trees has been demonstrated. In the present study it 
was found that leaves could be also a good source for 
production of NPs. This green approach has many 
compensation such as, ease with which the method can be eco-
friendly, scale-up, financial feasibility, etc. With increasing 
time, the size of the NPs increased and the crystalline nature 
of NPs changed from polycrystalline to single crystalline. 
Most importantly, the reaction was simple and convenient to  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
handle, and it is believed that it was advantageous over other 
chemical synthesis. 
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