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ABSTRACT - An extract obtained from roasted 

Coffea arabica bean was used as bio-reductant 

and mixed with standard AgNO3 (0.1M) solution. 

The formation of silver nanoparticles(AgNP) was 

observed by the change in the colour of the 

solution (coffee extract + AgNO3) from brown to 

blackish brown. UV-vis spectrophotometry 

analysis showed maximum adsorption at 240nm. 

The SEM analysis showed the morphology of the 

AgNPs as oval and spherical and the sized of the 

particles between the range of 25nm to 51nm. 

The crystalline size of the AgNPs was analyzed 

between the range of 10nm to 30nm employing 

XRD technique. The antimicrobial activity study 

of the synthesized silver nanoparticles showed 

zone of inhibition against the clinically important 

bacteria namely- E coli, Pseudomonas, Klebsiella, 

Staphylococcus and Bacillus. 

KEY WORDS: Coffee extract, AgNO3, silver 
nanoparticle, characterization, antimicrobial 

activity. 

I. INTRODUCTION 

Nanaparticles are particles between 1 to 100 
nanometres scale in size and its physical and 

chemical properties differ from the ones of the bulk 

material. According to the National Institute of 

Health of America, nanotechnology is defined as 

“the creation of functional materials, devices or 

systems through control of matter at a scale of 1-100 

nm and the exploitation of novel properties and 

phenomena at this scale”. The metal nanoparticles 

have applications in diagnostics, biomarkers, cell 

labeling, contrast agents for biological imaging, 

antimicrobial agents, drug delivery systems and 
nano-drugs for treatment of various diseases. 

Likewise, silver nanoparticles are widely used in 

medical field as antimicrobials, sterilizers and 

testing tools for diagnosing and detecting sensitive 

biomolecules.  

Various methods like reduction reaction, chemical 

and photochemical reaction, thermal decomposition, 

radiation assisted method, electrochemical process, 

sono-chemical and microwave assisted synthesis 

have been used for the synthesis of AgNPs 

successfully. But these methods are not ecofriendly 

as these involve the use of toxic and hazardous 

chemicals and more over the end product requires 

various purification steps to obtain pure AgNPs. 

Green synthesis approach for the synthesis of 

AgNPs is best as it does not involve the use of any 

toxic chemicals, is economical, environmentally 

friendly, simple zero energy based and less time-

consuming process. This method involves various 

biological materials such as plant extracts, bacteria, 

actinomycetes, fungi and enzymes are used as the 

bio-reductants. These bio-reductants reduce silver 

ions to silver nano particles (AgNPs). 

In this experiment a study was conducted on the 

synthesis of AgNPs using the extract of roasted 

Coffea arabica (coffee) seeds and also the 

antimicrobial activity of synthesized AgNPs 

referring an experiment conducted by Dhand Vivek 

et.al., (2015), with tittle- ‘Green synthesis of silver 

nanoparticles using Coffea arabica seed extract and 

its antimicrobial activity’. 

II. MATERIALS AND METHODS 

1.Roasted Coffea arabica bean extract 

preparation: 

   Roasted Coffea arabica (coffee) beans were 

grinded using an electric mixer to make a fine 

powder. 10g of this powder was taken in a conical 

flask along with 100ml of distilled water and the 

mixture was heated at 60oC for 30 minutes in a 

heating mantle and filter by Whatman No. 1 filter 

paper. This filtered extract was further used as bio-

reductant for the synthesis of AgNPs. 
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2.Synthesis of silver nanoparticles (AgNPs): 

The obtained extract of Coffea arabica from above 

step was mixed with 0.1M AgNO3 solution (in ratio of 

1:1) in a conical flask and kept on a shaker incubator 

until the color change was observed from brown to 

blackish brown indicating formation of AgNPs. 

 3.Characterisation: 

The characterization of the SNPs was carried out 

using UV spectrophotometer, SEM (scanning 

electron microscope) and XRD (X-ray diffraction). 

 UV spectrum of SNP were recorded between the 

range from 200 to 600nm. 

 For SEM and XRD analysis, 100microlitre of 

AgNPs sample was flooded onto a 1cm2 slide and 

dried by keeping it in hot air oven overnight. SEM 

was employed to measure the size and analyze shape 
of nanoparticles and XRD was employed to analyze 

the composition of the synthetized nanoparticles.  

4.Antimicrobial activity of the synthesized 

AgNPs: 

The antimicrobial activity of the synthesized AgNPs 

was carried out by disc diffusion method. Different 

nutrient agar plates were inoculated with clinically 

important bacteria such as Escherichia coli, 

Pseudomonas, Klebsiella, Staphylococcus and 

Bacillus. Sterile discs containing 5µl silver 

nanoparticle solution each is placed on the agar 

surface of these plates and incubated for 24 hours at 

37oC. After incubation the plates were observed for 

zone of inhibition.  

III. RESULTS 

1.Green synthesis of AgNPs using roasted Coffea 

arabica bean extract: 

   Formation of AgNPs due to the reduction of silver 

ions by the roasted Coffea arabica bean extract was 

observed by the change in the color from brown to 

blackish brown in the solution (AgNO3 + coffee 

extract in 1:1 ratio) within 20 minutes. 

A.                               

B.   

A. Before reduction of Ag2+ (brown); B. After 

reduction of Ag2+ (blackish brown) 

2.UV spectrophotometer analysis: 

     The UV spectrophotometer analysis of the 

AgNPs sample showed the maximum absorption at 

240nm. The absorbance pattern obtained is shown in 

the Figure. 

Figure of UV spectroscopy pattern 

3.SEM analysis: 

      The SEM (scanning electron microscope) 
technique was used to analyze the particle shape and 

size of the synthesized silver nanoparticles. From 

this analysis, the shape of the nanoparticles obtained 

was found to be oval and spherical and the size 25nm 

to 51nm. 
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   Picture of AgNPs from SEM analysis 

4.XRD analysis: 

From the XRD (X – ray diffraction) the pattern of 

the obtained AgNPs is shown in Figure. The 

broadness of the peaks from the XRD pattern can be 

used to calculate the average crystalline size(D) of 

the AgNPs using the Scherrer’s formula D 

=κλ/βcosθ, where, κ is constant(0.9) value known 

has shape factor, λ is the wavelength of the X rays 

(1.5406), β is FWHM (full width at half maximum) 

of the diffraction peaks and is the diffraction angle, 

θ is the Bragg angle =2θ/2 

The average crystalline size of the AgNPs calculated 

using Scherrer’s formula is between the range of 

10nm to 30nm.

 

 Figure of pattern obtained from XRD analysis 

5.Antimicrobial activity of synthesized AgNPs: 

  The antimicrobial or antibacterial potency of the 

obtained AgNPs was checked against Escherichia 
coli, Pseudomonas, Staphylococcus, Bacillus and 

Klebsiella. The zone of inhibition was observed and 

the diameter of the zone of inhibition was tabulate 
as follows; 
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 The plates showing zone of inhibition due to 

antibacterial activity of AgNPs  

IV. DISCUSSION 

In this experiment, the green synthesis method was 

employed to synthesize AgNPs using roasted Coffea 

arabica bean extract as the bio-reductant. The extract 

had efficiently reduced the silver ion to silver 
nanoparticles which was observed as there was 

change in the color of the solution (extract + AgNO3) 

from brown to blackish brown within 20 minutes. 

The UV spectrophotometer analysis of these 

synthesized AgNPs shows its SPR zone and the 

maximum absorbance was observed at 240nm 

whereas, the project conducted Dhand Vivek et.al., 

(2015), the maximum absorbance was observed at 

447nm. 

Further the silver nanoparticles were characterized 

by SEM and XRD analysis. SEM study revealed 

particles having size in the range of 25-51nm and 

shapes was observed as oval and spherical; the 

experiment conducted by Dhand Vivek et.al., 
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(2015), the particle size of AgNPs was ranging 
between 3 to 20µm and the particles showed 

polymorphic shapes like: rocky, flake type, 

spherical, ellipsoidal and few irregular granules. 

 XRD pattern showed peak at 27.50 and 300 

indicating the crystalline nature of the reduced silver 

nanoparticles with size ranging between 10nm to 

30nm. In the experiment conducted by Dhand Vivek 

et.al., (2015), the XRD patter showed peaks at 380.  

 The antibacterial effect of the synthesized AgNPs 

was studied on 5 different organisms by disc 

diffusion method. Klebsiella, Staphylococcus 

aureus, Escherichia coli, Bacillus and Pseudomonas 

produced zone of inhibition of 19mm, 12mm, 

21.5mm, 15mm and 10mm respectively. The 

maximum inhibition was observed against 
Escherichia coli i.e., 21.5 thus, showing more 

efficiency of antimicrobial activity against E coli 

V. CONCLUSION 

From this project conduct on the synthesis of AgNPs 
by green synthesis method using the extract of 

Coffea arabica, it can be said that the green synthesis 

approach of nanoparticle synthesis is advantageous 

over chemical and physical methods as it is an easy, 

extremely low energy based, an economic process, 

doesn’t involve any kind of hazardous chemical 

reagents for reduction and processing thus, an 

environmentally friendly method. The 

characterization of the synthesized AgNPs gave the 

morphological information of the AgNPs. 

The antimicrobial or antibacterial activity test was 

carried out to know the antibacterial property of the 

synthesized AgNPs against five test organisms i.e., 

Klebsiella, Staphylococcus aureus, Escherichia coli, 

Bacillus, and Pseudomonas which are 

pathologically important, showed zone of inhibition 

for all the organisms. Hence, AgNPs can be used as 

drug against both gram positive (from Bacillus and 

Staphylococcus results) and gram negative (from 
Escherichia, Klebsiella and Pseudomonas results) 

organisms. AgNPs kill bacteria through various 

mechanisms likewise: 1. adhesion to the cell 

membrane (alteration the membrane structure and 

permeability; leakage of cellular content and ATPs; 

impair transport activity), 2. Penetration inside the 

cell and nucleus (mitochondrial dysfunction; 

destabilize and denature proteins; destabilize 

ribosomes; interaction with DNA), 3. cellular 

toxicity and ROS generation (oxidize proteins and 

lipids; oxidize DNA bases) 4. Modulation of cell 

signaling (alteration of phosphotyrosine profile). 
The large surface area of AgNPs allows them to be 

in better contact with microorganisms and thus, 

impart good antibacterial activity even at lower 

concentrations. 

Due to these antibacterial properties the AgNPs have 
various applications like: incorporation into or on 

the surface of products like cleaning sprays, skin 

creams, ATM buttons, and sports clothing etc. 
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