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Abstract : In the present study, the Green synthesis of silver nanoparticles was done by using Azadirachta indica bark extract where 90ml of 

1mM silver nitrate was added to 10ml of prepared aqueous bark extract. The change in colour from brown to greenish indicates the 

formation of silver nanoparticles; it is then further confirmed and analyzed by UV-visible spectroscopy which has shown maximum 

absorbance at 417nm. The antioxidant assay of synthesized silver nanoparticles was investigated by the DPPH method and the percentage of 

Free radical scavenging activity was measured up to 83.7% for synthesized silver nanoparticles. The size of synthesized silver nanoparticles 

was investigated by SEM analysis and the particle size was determined to be 114nm. FTIR was performed for the detection of different 

functional groups based on the different peaks obtained. 

 

 

Index Terms - Preservative, Silver nanoparticles, synthesis, functional group, characterization, scavenging, aqueous, antioxidant, 

silver nitrate. 

 

________________________________________________________________________________________________________ 

INTRODUCTION 

 

About 500 years ago, silver was used to store food by Romans, Persians, and Greeks (Pragyan et al. 2017). The application of silver from 

centuries ago may be due to its antimicrobial nature. The current development of industries and urban areas causes hazardous effects on our 

environment; this may be due to chemicals, toxic substances, or other activities. The advancement of science and technology lead to the birth 

of a new field called Nanotechnology. The nanoparticles have a unique property that can take research into a new dimension. The chemical 

synthesis of nanoparticles is highly economical and not eco-friendly thus, nanotechnology is most suitable for Biomolecules (Geoprincyet 

al., 2016). 

Materials of Nano size possess unique properties when compared to the same material in large size. This property led to the application of 

nanotechnology in different fields of science and technology. The biological method or green synthesis of silver nanoparticles is most 

preferred since it is eco-friendly and cheaper when compared to other methods (Pragyan et al., 2017). 

Azadirachta indica belongs to the family Meliaceae, a medicinal plant. The aqueous Neem extract act as a reducing agent for the reduction 

of Ag+, terpenoids, and flavonoids are important Phytochemicals present in Neem which stabilize the nanoparticles and also act as a capping 

agent (Banerjee et al., 2014). The present work aims to synthesize silver nanoparticles from the bark extract of Azadirachta indica (Neem) 

and analysis of phytochemicals and antioxidant activity. The presence of different functional groups and the size of the synthesized silver 

nanoparticle are also studied. 
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RESEARCH METHODOLOGY 

 

1. Materials  

Neem bark was collected from Mangalore, Dakshina Kannada, Karnataka, in December 2021. The bark was then washed, to remove 

contaminants and dust particles and kept for drying in a Hot air oven at 80o C. 

2. Preparation of aqueous Neem extract 

The dried bark was sent to Alva’s Pharmacy at Mijar, Dakshina Kannada, Karnataka, and subjected to powdering. The extract was prepared 

by slight modification described by (Debasis Nayak et al., 2015). Exactly 10g of fine bark powder is weighed and added to 100 ml of 

distilled water and placed in a water bath at 60 0C for 18 hours. The extract was cooled, filtered, and stored for further study. This solution is 

used for the green synthesis of silver nanoparticles (SNP). 

3. Synthesis of silver nanoparticle 

The silver nanoparticle was synthesized from Azadirachta indica bark extract by following the method described by (Debasis Nayak et al., 

2016)with slight modification. The freshly prepared 90 ml of silver nitrate (1mM) was added to 10 ml of Neem bark extract. This is placed in 

a water bath at 60 0C until the colour change was observed and stored in the refrigerator until further use. 

4. Phytochemical Analysis 

The extract collected was investigated for phytochemicals using the following procedure (Diksha et al., 2018). 

1. Test for Alkaloids: 5ml of the extract was added to 2ml of HCl, to this Mayer’s reagent was added. The orange or red precipitate 

produced immediately indicates the presence of alkaloids. 

2. Test for Tannins: 5ml of extract and a few drops of 1% Lead acetate were added. A yellow precipitate was formed, indicating the 

presence of Tannins. 

3. Test for Saponins: The 5ml extract was diluted with distilled water and strongly agitated. Stable foam is formed and this indicates 

the presence of Saponins. 

4. Test for Glycosides: Crude extract was mixed with 2ml of chloroform. Then 2ml of concentrated H2SO4 was added carefully and 

shaken gently. A reddish-brown color indicates the presence of glycosides (Yadav et al., 2011). 

5. Test for steroids: Crude extract was mixed with 2ml of chloroform and concentrated H2SO4 was added sidewise. The red color 

produced in the lower chloroform layer indicated the presence of steroids (Yadav et al., 2011). 

6. Test for Phenols: Crude extract was mixed with 2% FeCl3. Blue-green or black coloration indicated the presence of Phenols. 

Determination of antioxidant property by DPPH method 

The assay is done by the method described by (Arunet al., 2012) with slight modification. The test is performed using the DPPH method 

which gives strong absorbance at 517nm. The reaction is carried out using freshly prepared 1 mM DPPH in ethanol, Standard Ascorbic acid 

solution- 1mg/ml. Different concentration of the sample is taken in different test tubes and the volume is made up to 2ml using ethanol. 2ml 

of DPPH is added to all the test tubes and incubated for 20min in dark conditions. DPPH is light sensitive and this test has to be performed in 

dark conditions. 2ml DPPH with 2ml of ethanol is taken as control. After incubation, the OD is measured at 520nm. The percentage of 

scavenging activity is calculated as, 

Percentage Radical scavenging activity = (A0 – AS) / A0 

Where, A0 = Absorbance of control  

AS = Absorbance of sample/ standard 

Characterization of synthesized silver nanoparticle 

1.UV visible spectrophotometer analysis 

The synthesis of silver nanoparticles from Neem bark extract was confirmed through the determination of maximum absorbance by UV 

visible spectroscopy using double beam spectrophotometer: 2202. The absorbance was measured in the range of 200-600 nm. 

2. Fourier Transform Infrared Spectroscopy analysis 

The detection of functional groups in the sample is done by Fourier Transform Infrared Spectroscopy (BRUKER). The sample was sent to 

Nitte Gulabi Shetty Memorial Institute of Pharmaceutical Sciences, Paneer, Deralakatte, and Karnataka. 
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3. Scanning Electron Microscope (SEM) analysis  

The size of the synthesized silver nanoparticle is measured using Scanning Election Microscopy. The sample was sent to Mangalore 

University, Dakshina Kannada, and Karnataka. The magnification used is 10.00K X at 5.00 kV. 

 

RESULTS AND DISCUSSION 

 

In the present study initially, the colour of the extract was observed to be brown and the colour tuned greenish by the addition of 1 mM silver 

nitrate. This indicated the synthesis of silver nanoparticles and it is then confirmed by UV- visible spectroscopy.  

1. UV-visible spectrum analysis and colour change observation 

The Fig.01 (a) shows the colour change in the extract due to the addition of silver nitrate (1 mM) solution. Fig. 01 (b) shows the Absorption 

spectra of synthesized AGNPs which showed maximum absorption at 417 nm. This indicates the presence of silver nanoparticles in the 

Neem bark extract and a peak at 280nm indicates the presence of the specific compound Azadirachtin (Supriya Dubhashi et al., 2013). 

 

  
 

(a)                                                                                       (b) 

 

Fig. 01: (a)Colour changed after adding Silver Nitrate (b) UV-visible spectrum analysis of synthesized silver nanoparticle 

2. Phytochemical analysis 

The phytochemical screening was done for qualitatively determine the different phytochemicals present in the bark extract of A. indica. 

Table. 01. Indicates the different phytochemicals present in the synthesized silver nanopartical extract. The positive sigh indicates the 

presence and the negative sign indicates the absence of the phytochemical. The present study reveals the presence of phenol, flavonoids, 

steroids, glycosides and alkaloids. Saponins and Tannins were absent in the synthesized silver nanoparticle extract. The presence of phenol, 

saponin and flavonoids were responsible for the bio-reduction of Ag+1 toAg0   and also help in stabilizing the silver nanoparticle(Aparijita 

verma et al., 2016). 

Table 01: Phytochemical screening of A. indica AGNPs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phytochemicals Synthesized silver nanoparticle 

from A. India 

Phenols + 

Flavonoids + 

Saponins _ 

Steroids + 

Glycosides + 

Tannins _ 

Alkaloids + 
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3. Antioxidant activity 

The antioxidant assay was carried out by percentage free radical scavenging by the DPPH method in which synthesized silver nanoparticles 

from A. indica bark extract of concentrations 100 µg/ml, 200 µg/ml, 300 µg/ml, 400 µg/ml, and 500 µg/ml showed percentage scavenging 

activity of 83.7, 56.5, 58.1, 51.1 and 65.1 respectivelyas given in Fig. 02. At the concentration of 100 µg/ml synthesized silver nanoparticles 

from Neem bark extract showed high free radical scavenging activity up to 83.7 %.  Ascorbic acid is taken as standard which shows 100 % 

radical scavenging activity.  

 

Fig.02. DPPH free radical scavenging activity of aqueous A. India 

Bark extract and synthesized silver nanoparticle from A. India 

4. FTIR analysis 

In this present study powdered Neem AgNO3 extract was used for FTIR analysis for the detection of functional groups. FTIR peak were 

observed at 3704 cm-1, 3588 cm-1, 3346 cm-1, 3098 cm-1, 2629 cm-1, 1624 cm-1,1356 cm-1,1027 cm-1 which reflects the presence of OH (free 

from hydrogen bonding), OH (hydrogen-bonded), NH2, CH, C=C or C=N, aromatic CH, (C=N,N=O,C=C), C-O, peak at 1746 and 1702 cm-1 

indicates  the presence of C=O from Fig. 03. The work done by (Debases et al., 2015) also reported similar peaks indicating the functional 

group like C=C (presence of aromatic rings), O-H (alcohols and phenols), and N-H (presence of Amines). 

 

Fig. 03: FTIR analysis for silver nanoparticles synthesized from A. indica bark extract 

 

4. SEM Analysis 

The size of the synthesized silver nanoparticle was investigated by scanning electron microscopy. The average size of the silver nanoparticle 

was found to be 114nm using SEM analysis. The study conducted by (Debasis Nayak et al., 2016)had shown a similar result for the size of 

the silver nanoparticle synthesized from Neem bark extract at 60℃.  
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Fig 04: SEM analysis of synthesized silver nanoparticles 

CONCLUSION 

 

From this study, it can be concluded that the biosynthesis of silver nanoparticles from Azadirachta indica bark extract is cost-effective and 

able to synthesize the silver nanoparticle of an average size of 114 nm. Further confirmation of silver nanoparticles is done by UV- visible 

spectrophotometer and the maximum absorbance was 417 nm. The presence of Azadirachtin has also been confirmed through UV- visible 

spectroscopy. This provides room for further studies on a specific compound. It also shows good antioxidant activity and can be further used 

in drug development or other medicinal properties. 
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