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ABSTRACT     

Nanotechnology  is one of the upcoming areas of research in the modern fields of material 

science. The biosynthesis of silver  nanoparticles is evolving into an important branch of 

nanotechnology. This study deals with an eco-friendly biosynthesis process of silver 

nanoparticles using leaf extract of Murrayo Koenigii(curry leaf). The reduction behaviour 

of leaf extracts of curry leaves in the synthesis of silver nanoparticles was characterised 

employing UV-Visible spectroscopy,  Fourier-Transform Infra Red spectroscopy(FTIR) , 

Scanning electron microscope(SEM),  X-ray powder diffractometer(XRD). The 

antioxidant, antimicrobial and  antifungal potential of the leaf extract was also tested. The 

antioxidant property was determined by DPPH (1,1-diphenyl-2-picrylhydrazyl). The 

antimicrobial  and antifungal activities were carried out against Escherichia Coli, Bacillus 

subtilis and Candida tropicans by using Disc diffusion method. 
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INTRODUCTION 

1.0 MURRAYA KOENIGII(CURRY LEAVES)  

Murraya Koenigii commonly known as Curry leaves (or) Karipatta in Indian dialects    belongs  

to Family Rutaceae which represent more than 150 genera and 1600 species.Murraya Koenigii 

contains a number of chemical constituents that interact in a complex way to elicit their 

pharmaco-dynamic response. A number of active constituents responsible for the medicinal 

properties have been isolated and characterised. This plant has been reported to have anti-

oxidative, cytotoxic  , antimicrobial, antibacterial, antiulcer, positive inotropic and cholesterol 

reducing activities . 

1.1 TRADITIONAL USE OF CURRY LEAVES 

 Fresh leaves, dried leaf powder, and  essential oil are widely used for flavouring  soups, 

curries, fish and meat dishes, eggs dishes, traditional curry powder blends, seasoning and 

ready to use other food preparations. The essential oil is utilized by soap and cosmetic 

aromatherapy  industry . 

 Curry leaves are boiled with coconut oil till they are reduced to blanked residue which is 

then used as an excellent hair tonic for retaining natural hair tone and stimulating hair 

growth. It is traditionally used as a whole or in parts as antiemetics,  antidiarrheal, 

febrifuge, blood purifier, antifungal, depressant, anti-inflammatory, body aches, kidney 

pain and vomiting
. .

 

 1.2  Preparation of Plant extract 

 Fresh leaves were collected  from nearby Vegetable shop and washed several times with 

water to remove the dust particles. From that 5g of washed curry Leaves were taken into mortar 
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and pestle, ground well with 50 ml of distilled water. The grounded plant extract was filtered 

with Whatman filter paper No1 and removed the ungrounded materials from plant extract. The 

filtrate collected  through the filtration was further used for synthesis of Silver nanoparticles.  

1.3 Green Synthesis of silver nanoparticles 

Prepared aqueous solution of 1mM silver nitrate (AgNO3). Added 10 ml of curry leaf 

extract (2g/10ml) to 90 ml of aqueous solution of 1 mM silver nitrate for reduction into Ag
+
 ions. 

Kept the solution for incubation period of 16 h at room temperature in dark conditions. The 

reaction was observed by monitoring the colour change in the solution. The colour of the 

reaction mixture changed from pale yellow to  brown which indicates the formation of silver 

nanoparticles.It is well known that silver nanoparticles exhibit yellowish brown colour in water 

due to excitation of surface Plasmon vibration in metal nanoparticle 

 

Fig.,1.1 Silver changing to silver nanoparticles (colour changes to brown) 
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1.4 Extraction of silver nanoparticles   

 After the incubation period the silver nanoparticles solution thus obtained was purified by 

repeated centrifugation at 15,000 rpm for 20 min followed by re-dispersion of the pellet in deionized 

water.   

  Characterisation of Silver Nanoparticles 

Instruments Employed for study 

 UV-Visible  spectroscopy 

 SEM(JEOL) 

 FTIR spectroscopy 

 X-ray powder diffractometer 

1.5 Characterisation Technique 

 UV-VISIBLE SPECTROSCOPIC ANALYSIS 

Ultraviolet–visible spectrophotometry refers to absorption spectroscopy or reflectance 

spectroscopy in the UV-Visible spectral region. This means it uses light in the visible and 

adjacent (near-UV and near IR ) ranges. The absorption or reflectance in the visible range 

directly affects the perceived colour of the chemicals involved. In this region of 

the Electromagnetic spectrum molecules undergo electronic transitions.  
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1.6 Antimicrobial Assay 
 

 Sample preparation 

 

Test sample of the silver nanoparticles synthesized from curry leaves were dissolved in 

DMSO (Dimethyl Sulfoxide). The concentration of Ag nps used for testing antimicrobial assay is 

50 μg/ml. 

Microbes used 

 

Pure culture of Escherichia coli and Bacillus subtilis species of bacteria and 

Candida tropicans of fungi were sub-cultured. 

 Procedure 

The antibacterial activities of Ag nps were carried out by disc diffusion method. Nutrient 

agar medium plates were prepared by Suspending 28 g of nutrient agar powder in 1 litre of 

distilled water. Bring it to boil to dissolve completely and Sterilized at 121°C for 20-25 minutes. 

And allowed to cool till 50°C. Swirled thoroughly to mix agar and nutrients.  Poured 25-35 ml 

per petri plate. After solidification bacterial cultures were swabbed on these plates.  

 Potato Dextrose Agar was used for the cultivation of fungi. Potato Dextrose Agar is 

composed of dehydrated Potato Infusion and Dextrose that encourage luxuriant fungal growth. 

Agar was added as the solidifying agent. Suspended 39 g of the medium in one liter of purified 

water. Heated with frequent agitation and boiled for one minute to completely dissolve the 

medium. Autoclave at 121°C for 15 minutes . The sterile discs were dipped in silver 

nanoparticles solution (50μg/ml) and placed in the nutrient agar plate and kept for incubation at 

37
o
C for 24 hours. 

Zones of inhibition for  Negative Control – DMSO Positive control – Streptomyc  in   

Plant extract,Silver nanoparticles solution. 
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    2.0  Antioxidant activity of silver nanoparticles by DPPH free radical 

scavenging 

Introduction 

             The ability of the extract to scavenge DPPH radical was determined by the method 

described by Naznin Araand HasanNur (2009). Antioxidant activity assay is based on the 

reduction of 1, 1-diphenyl-2-picrylhydrazyl (DPPH).Due to the presence of an odd electron it 

gives a strong absorption maximum at 517nm.As the electron becomes paired off in the presence 

of a hydrogen donor, i.e., free radical scavenging antioxidant, the absorption strength is 

decreased, and the resulting decolourization is stoichiometric with respect to the number of 

electrons captured.     DPPH radical scavenging activity of various phenolics like, resveratrol, 

guercetin, myricetin, catechin, fistein, kaemferol, ellagic acid and naringenin at 

differentconcentrations were compared with respect to trolox and tocopherol. Quercetin, 

myricetin were found to have the strongest antiradical activity. Each molecule of quercetin and 

myricetin scavenged 10molecules of DPPH; catechin and fistein scavenged 5 molecules; 

resveratrol scavenged 3.6 molecule and ellagic and could scavenge 3.3 molecules of DPPH. 

Quercetin, myricetin, catechin, fistein, resveratrol and ellagic acid were stronger than trolox and 

tocopherol which scavenged 2 molecules of DPPH. Kaemferol and naringenin were found to be 

the weakest antiradicals, which scavenged 1.7 and0.5 molecules of DPPH per molecule 

respectively. Antioxidant activity is defined as decrease in absorbance value from initial to final 

at 517nm at standard conditions. 

2.1 Reagent Required 

 DPPH-1mg in methanol 

 BHT –Butylated hydroxy toluene (standard)-1.6mg/ml in methanol 

 Silver nanoparticles(AgNps) -desired concentration from 1mg/ml –max of 5mg/ml (in 

methnol/DMSO). 
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2.2 Procedure 

 A liquot 3.7 ml of absolute methanol in all test tubes along with blank. Then add 100µl of 

absolute methanol to blank. Add 100µl of BHT to tube marked as standard and 100µl of 

respective samples to all other tubes marked as tests. Then, finally add 200µl of DPPH reagent to 

all the test tubes at room temperature add condition for minimum of 30minutes then, check  

absorbance of all samples 517nm   

Table No., 3.1 Antioxidant activity of silver nanoparticles 

Storage 

 DPPH and BHT reagents are to be stored 4˚C for 2 months. 

Inferences 

 Ag nps sample concentration above 5mg/ml will not give valid results. 

 Only DMSO or methanol can be used as diluting solvents  

 

S.NO REAGENT BLANK STANDARD TEST 

1 Ethanol 3.8ml 3.7ml 3.7ml 

2 BHT _ 100 µl _ 

3 Ag Nps _ _ 100 µl 

4 DPPH 200µl 200µl 200µl 

Incubation at dark for 30 mins 

OD(optical density)  at 517 nm 
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        3.0 RESULTS AND DISCUSSION  

 UV- Visible spectroscopic analysis 

The sample was observed under UV-Vis spectrophotometer for its maximum absorbance 

and wavelength to confirm the reduction of silver nitrate. The sample was found to show 

the absorbance  peak at 426 nm which confirms the reduction of silver nitrate to silver 

nanoparticle. The  wavelength which was obtained varies slightly to the peak value 

mentioned in the work carried out by Vyom Parashar et al.,(2009) in which the 

wavelength was found to be 374 nm and Tamasa Panigrahi  (2013) in which the 

wavelength was found to be 421 nm .  

 

Fig., .1 UV-Visible Spectrum of Silver nanoparticles 
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3.1 Fourier transform infra-red scpectroscopic  analysis 

FTIR measurements were carried out to identify the biomolecules for capping  and efficient 

stabilization of the metal nanoparticles synthesized.  

The synthesized silver nanoparticles were found to have the free strong , sharp, free stretching at 

3414.2 cm 
-1  

which shows the presence of O-H functional group . 

The stretching  at 1633 cm 
-1  

shows the presence of N-H group.  

A medium weak peak at 1289.3 cm 
-1    

shows the presence of  C-N group. 

A strong stretching peak at 1178 cm 
-1   

corresponds to C-O bond in ether. 

The stretched vibration at 1065.7 cm 
– 

 corresponds to C-O bond in alcohol. 

The strong peak at 577.8 cm 
-1    

is attributed to the stretching vibrations of C-Br bond in alky 

halides. 

The bending vibration at 881.6 cm 
-1    

and 849 cm 
-1     

corresponds to =CH bond of alkene 

The peak at 1007.9 cm 
-1    

is due to the presence of C=O bond in ether and anhydride. 

Different functional groups that are present in the synthesized particle indicate that it can be used 

for various application purposes. 
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Fig., 4.2 FTIR spectrum of silver nanoparticles. 

 

3.2  Scanning Electron Microscope(SEM)Analysis 

SEM provided further insight  into the morphology  and size details of silver nanoparticles . 

From the images it is evident that the morphology of silver nanoparticles are nearly globular and 

irregular shaped having size ranging from 20.78nm to 44.12nm with an average particle size 

with 26.34nm. It is known that globular nanoparticles exhibit better physical properties if they 

are produced small in size as the antibacterial properties of silver nanoparticles are size 

dependent. 
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Fig.,4.3 SEM Image of silver nano particles 

3.3   X-ray powder Diffraction analysis 

The comparison of XRD spectrum results with standard confirmed the crystalline nature of silver 

nanoparticles . 4 main characteristics peaks for silver nanoparticles were observed at 2θ=16.521, 

45.009, 56.983, 63.452 which corresponds to the (111),(200),(220) and (311) reflections 

respectively.  

 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 3, March 2019

ISSN NO: 0975-6876

http://cikitusi.com/11



 

 

 

Fig., 4.4 XRD spectrum of silver nanoparticles 

 

 

Pos. [°2Th.] Height [cts] FWHM Left [°2Th.] d-spacing [Å] Rel. Int. [%] 

16.521(4) 83(4) 0.16(2) 1.1316 33.34 

45.009(4) 93(4) 0.24(2) 2.1572 41.57 

56.983(4) 275(6) 0.34(4) 2.1125 44.98 

63.452(3) 226(6) 0.24(6) 1.8441 32.42 

 

Table 4.1 Peak list(XRD data) 
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The average crystallite size of silver nanoparticles can be found  from XRD data and by using 

Debye-Scherer’s formula: 

D=Kλ/βcosθ 

Where D is the crystal size of silver nanoparticles,  λ is the wavelength of X-ray source 

used(1.541 A
o 
), β is the full width at half maximum of the diffraction peak(FWHM),     K is the 

constant of Debye-Scherer equation with value from 0.9 to 1 and  θ is the Bragg angle[22] i.e., 

XRD peak position 

(i)        D   = 0.9*1.54/0.16*cos8.26 

     =1.386/0.1583 

 = 8.755nm 

(ii)        D =0.9*1.54/0.24*cos22.50545 

=1.386/0.2217 

=6.251nm 

(iii) D  = 0.9*1.54/0.34*cos28.4915 

    =1.386/0.29882 

    = 4.6382nm 

(iv) D  = 0.9*1.54/0.24*cos31.726 

      = 1.386/0.2041 

      =6.7907nm 

The average crystallite size of silver nanoparticles was found to be 6.6087nm and this confirms 

the pure crystalline nature and face centered cubic (FCC)  structure of the synthesized  nano 

silver particles. Thus it is evident from the above obtained data that crystalline nano particles are 

obtained in the employed process 
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3.4  Antimicrobial /antifungal  Analysis 

The silver nano particles extracted from  curry leaves were found to exhibit  better anti-bacterial 

activity against Escherichia Coli, Bacillus subtilis (species of bacteria ) and antifungal activity 

against  Candida tropicans (fungi ) as compared to the plant extract that was observed by the 

zones of inhibition produced 

 

Fig.,4.5 Antimicrobial activity of silver nanoparticles against E.Coli 
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Fig.,4.6 Antimicrobial activity of silver nanoparticles against Bacillus Subtilis 

 

 

 

Fig.,4.7 Antifungal activity of silver nanoparticles against Candida tropicans 
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S.No Microorganism 

Treatment – Zone of Inhibition ( inmm)  

Negative 

Control – 

DMSO 

 

Positive 

control – 

Streptomycin 

Plant 

extract 

 

Silver 

nanoparticles 

solution 

 

1 Escherichia coli 0 3 5 7 

2 Bacillus subtilis 0 6 8 10 

3 Candida tropicans 0 7 10 12 

Table No.4.2, Zones of inhibition of silver nanoparticles against Species of Bacteria and Fungi 

3.5 Antioxidant activity 

The antioxidant activity of the plant extract was studied using DPPH assay 

Data acquisition and calculation 

All values obtained are acquired from UV spectrophotometer/colorimeter for assays. 

Percentage  of Antioxidant activity 

= (absorbance at blank)-(absorbance at test)/ (absorbance at blank)  

S.NO 

  

SAMPLES 

  

DPPH activity (%) OD value 

  
1 

  

  

Sample 

  

5mg 

  

81.00 

0.56 

  

  

3mg 

  

61.20 

  

0.42 

  

1mg 

  

50.40 

  

0.35 

  

 2 
2 

  

 Standard-BHT 

  

  

99.9 

  

  

0.68 

  

 Blank   0.68 
Table No.,4.3 Percentage Antioxidant activity 
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 4.0  CONCLUSION 

In the present work , a simple approach has been attempted to obtain a eco-friendly way 

for the synthesis of silver nanoparticles using aqueous extracts of Murraya Koenigii 

(curry leaves).The silver ions in the aqueous solution was introduced into curry leaves 

extract.The Silver nanoparticles (AgNps) biosynthesised were confirmed by the rapid 

colour change of plant extracts. The natural benign of AgNps were confirmed further by 

using UV-Vis Spectroscopy. AgNps biosynthesized from curry leaves also exhibits great 

antimicrobial , antifungal activities against certain specific  bacteriae and fungi species. 

These biosynthesized  silver nanoparticles can potentially be used for different medical 

applications. 
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