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Abstract: 

The laboratory experiments were conducted to 

synthesize Silver nanoparticles using the leaf extract of 

Cansjera rheedii J. F. Gmel. The characteristic Plasmon  

resonance at 430 nm in  UV -Vis spectrophotometer 

confirmed the formation Silver nanoparticles. The FTIR 

data reveals the possible functional groups of biomolecules 

involved in bioreduction and capping for efficient 

stabilization of Silver nanoparticles. HRSEM studies 

revealed that the nanoparticles are spherical in shape and 

size ranges between 30 and 50 nm. These Silver 

nanoparticles were evaluated for their antibacterial efficacy 

against the bacteria Pseudomonas aeruginosa, 

Staphylococcus aureus and Escherichia coli. The Silver 

nanoparticles inhibited the growth of Pseudomonas 

aeruginosa and  staphylococcus aureus but no inhibition 

was observed in case of Escherichia coli. 
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Introduction 

The synthesis of nanoparticles with the desired 

quality and properties is one of the key issues  in current 

nanotechnology [1].  The “green” synthesis of metallic  

nanoparticles has received increasing attention due to the 

development of eco-friendly technology in material science. 

Well-d ispersed and ultrafine metal nanoparticles  especially, 

transition metals have great interest due to their distinctive 

physicochemical and thermodynamic properties  which have 

made them suitable for use in various fields such as catalysis, 

photonics, biomedicine, antimicrobials and optics [2, 3, 4, 5, 

6, 7]. Nanoparticles exh ibit completely new or improved 

properties based on specific characteristics such as size, 

distribution and morphology. Biosynthesis of nanoparticles is 

advantageous over physical and chemical methods  as it is a 

cost-effective and environment friendly method, where it is 

not necessary to use high pressure, energy, temperature and 

toxic chemicals [8, 9].The several workers reported the 

biological synthesis of nanoparticles  using bacteria, fungi and 

plant ext racts. Silver nanoparticles have been synthesized 

using various plant extracts such as Cinnamon camphora [10], 

Geranium [11], Neem leaf broth [12], Aloe vera [13], 

Tamarind leaf [1], Phyllostachys sp. leaves [14], Acalypha 

indica [15], and Capsicum annum [16]. In the present 

investigation an attempt has been made for biosynthesis of 

Silver nanoparticles using leaf extract of Cansjera rheedii J. F. 

Gmel. and were tested against gram positive and gram 

negative bacteria to evaluate their antibacterial efficacy.  

Material and methods   

Preparation of leaf extract: 

Leaves of Cansjera rheedii J. F. Gmel. were 

collected from the Jogimatti State Reserve Forest, Chitraduga, 

Karnataka, India. Leaves were washed 2-3 times with tap 

water followed by double distilled water to remove dust and 

impurities. Leaves were shade dried for 5 days and blended 

using kitchen blender to obtain the powder. The leaf powder 

was sterilized at 121 ºC for 15 min. 10 g of powder was taken 

and mixed with 100 ml of double distilled water and kept in 

shaker for 24 hours. The extracts were filtered through 

Wattman No1 filter paper and stored in refrigerator at 4 ºC for 

further use. 

Synthesis of Silver nanoparticles: 

Five millilitre of the filtrate was added to 250ml 

Erlenmeyer flask containing 100 ml of 3mM aqueous Silver 

nitrate solution. The mixture was subjected for shaking at 

rotation speed of 200 rpm for 48 hours at 30°C and the pH 

was maintained between 6-7. Synthesis of the Silver 

nanoparticles was confirmed by the colour change of mixture 

from Colorless to dark brown. 

Characterization: 

The bioreduction of Silver ions in the solution at 

different time intervals was monitored by using Uv-Visible 

spectrophotometer (U-3010). The solution containing 

bioreduced silver ions was centrifuged at 6000 rpm for 20 min  

to remove the unwanted biomass  residue; the resulting 

suspension was then dispersed in 10 ml o f double distilled 

water and centrifuged again at the same conditions . 

Redispersion and centrifugation process was repeated for 2-3 

times to obtain the pellet of Silver nanoparticles free from any 

biomass residue. The pellet thus obtained was dispersed in 

double distilled water and oven dried to obtain the powder. 

The powder was used for FTIR, HRSEM and EDAX studies. 

Scanning electron microscopic studies were carried out  at 

SAIF IIT Chennai using High Resolution Scanning Electron 

microscope attached with Energy Dispersive X-ray analyzer 

(EDAX) to confirm the shape, size and elemental nature of 

nanoparticles.  
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Antibacterial activity: 

        The antibacterial assay was carried out on Pseudomonas 

aeruginosa, Escherichia coli (Gram negative) and 

Staphylococcus aureus (Gram positive) by standard disc 

diffusion method [17]. This method depends on the radial 

diffusion of an antibiotic from the disc through semisolid agar 

layer in Petri plate, which prevents the growth of micro  

organisms in a circu lar area or the zone around the disc. 

       The hot sterile medium was poured into the sterilized 

Petri plates to form 2-3 mm thick uniform layer and allowed to 

solidify. These plates were later lawn cultured with bacterial 

broth suspension. The sterile discs impregnated with 5µl, 10µl 

and 15µl of the extract were p laced on the media with sterile 

forceps and gently pressed down to ensure contact with the 

suspension. To increase the efficiency (sensitivity) of the test 

system the plates were kept for 30 minutes at room 

temperature. The plates were incubated at 37
0 

C for 24 hours 

and zone of inhibition (including the diameter of sterile disc) 

was measured using Hi-Antibiotic Zone scale.  

Results and Discussion: 

The color change of 3mM aqueous AgNO3 solution 

from colourless to brown was noticed after 30 minutes of 

reaction with leaf ext ract of Cansjera rheedii .The colour 

change is due to excitation of surface plas mon vibrations of 

Silver nanoparticles [18].The intensity of brown colour of the 

reaction mixture increases  with the increase in the time 

duration up to 72 hours indicating the degree of bioreduction 

of Silver ions in the solution. The surface plasmon resonance 

of Silver nanoparticles produced peak at 430 nm at the interval 

of 30 minutes of reaction period. 

FTIR measurements were carried out to identify the 

biomolecules responsible for capping and efficient 

stabilization of the Silver nanoparticles. The FTIR spectrum 

(Fig.2) showed the peaks at 3451.3cm
-1 

, 2062.3cm
-1

,
 

1835.9cm
-1 

and
 

1265.9cm
-1

.The peaks at 3451.3cm
-1 

and 

2062.3cm
-1

are found to be associated with the functional 

groups of dimeric OH stretch and secondary OH in-plane bend 

which are assigned to alcohols and hydroxyl compounds. The 

peak at 1835.9cm
-1 

is associated with five membered ring 

anhydride (acyl anhydride) functional group of carbonyl 

compounds. These carbonyl group of amino acid residue have 

strong binding ability suggesting the formation of covering 

layer and acting as capping agent to prevent agglomerat ion 

and provide stability [19].The peak at 2062.3cm
-1 

is associated 

with Isothiocyanate group of nitrogen multiple and cumulated 

double bond compounds [20].      

 The HRSEM micrograph of Silver nanoparticles  

(Fig.3) revealed the spherical shape of Silver nanoparticles 

which range between 30 and 50 nm in size. The EDAX 

spectrum confirmed the purity and elemental nature (Fig.4). 

Similar result was reported by Singh et.al.2011. A green 

biogenic approach for synthesis of gold and silver 

nanoparticles using Zingiber officinale [21] and Prathap 

et.al.2006 using Aloe vera plant extract [13]. 

 The antibacterial activity of Silver nanoparticles 

performed against bacteria Pseudomonas aeruginosa, 

Staphylococcus aureus and Escherichia coli showed inhibition 

zones of 9.5mm, 12mm and 21mm for concentrations of 5µl, 

10µl and 15 µl respectively against Pseudomonas aeruginosa, 

8.5mm, 9.5mm and 10mm  for concentrations of 5µl, 10µl and 

15 µl  respectively against Staphylococcus aureus but, no 

inhibit ion zone was observed for E.coli (Fig.5 & 6).Silver ions 

released by the nanoparticles may attach to negatively charged 

bacterial cell wall and rupture it, thereby leading to protein 

denaturation and cell death [22]. Ag+ ions uncouple the 

respiratory chain from oxidative phosphorylation or collapse 

the proton-motive fo rce across depending on the size and 

shape [23]. Morones et al. [24] reported that AgNPs 

preferentially bound to the cytoplasmic membrane lead ing to 

cell damage. In addit ion to that, the pitting caused by AgNPs 

in the bacterial cell wall is also responsible for the death of 

bacteria. However, the actual antibacterial mechanism of 

AgNPs is not well known. Some researchers believe that 

Silver releases Ag+ ions and these interact with thiol groups of 

bacterial proteins affect ing the replicat ion of DNA [25]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1. UV-Vis Absorption spectrum of 

Silver nanoparticles.  

Fig2. FTIR spectrum of Silver nanoparticles.  
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Fig3. HR-SEM micrograph of Silver nanoparticles.  

 

Fig4. EDAX spectrum of Silver nanoparticles.  

Fig.5. Antimicrobial activity of Silver nanoparticles  

 

   Fig.6. Zones of inhibition against the bacteria. 
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Conclusions: 

Cansjera rheedii leaf extract was used for the 

synthesis of Silver nanoparticles. The characterizat ion 

revealed that the silver nanoparticles are spherical in shape 

and range between 30 and 50 nm in size. Elemental analysis 

by EDAX confirms the purity and elemental nature of Silver 

nanoparticles. They showed good antibacterial activ ity 

against Pseudomonas aeruginosa and Staphylococcus 

aureus. 
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