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Abstract— Because of Plant Tissue Culture, plants are being 

regenerated in vitro in sterile containers which greatly 

reduced chances of transmitting diseases, pests, and 

pathogens. This all has been possible due to the ability of the 

plant cells to regenerate a whole plant called tot potency. Any 

part of the plant can be used to produce medicinally important 

compounds in vitro. The Azadirachta indica has medically 

important secondary metabolites that are produced by calls 

culture using Plant Tissue Culture techniques, leaves as 

explants. Thus such produced secondary metabolites are used 

to synthesize silver nanoparticles which showed maximum 

absorbance at 410nm under U.V.-Visible spectroscope. 

When these nanoparticles were tested against bacteria 

Bacillus subtilis and Staphylococcus aureus, B. subtilis 

showed resistance while S. aureus showed sensitivity with 

zone of inhibition of 6mm. 
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I. INTRODUCTION 

Plant tissue culture is being used to produce clones of a plant 

in vitro. Different techniques involved in plant tissue culture 

offers certain advantages over traditional methods of 

propagation, including the to quickly produce mature plants, 

production of exact copies of plants, the production of 

multiples of plants in the absence of necessary pollinators or 

seeds in short period of time [6]. There are different medicinal 

plants that are regenerated though plant tissue culture for their 

medicinal properties and their valuable secondary 

metabolites. One of them is includes Azadirachta indica, 

commonly known as neem. Salimuzzaman Siddiqui (1942) 

was the first scientist to bring the anthelmintic, antifungal, 

antibacterial, and antiviral constituents of the Neem tree. 

Azadiracht in obtained from neem tree (Azadirachta indica) 

is one of the most important compounds used as biopesticides 

[3]. An alternative supply of important compounds used in 

medicine and novel compounds could be provided by this in 

vitro culture technique [2]. It has been reported that the 

Azadirachtin, a secondary metabolite could be produced 

through alternative route of plant cell culture [1].  Silver 

nanoparticles (Ag-NPs) have unique properties that play an 

important role in drug delivery, gene delivery, tissue 

engineering, etc. Biosynthesis of nanoparticles is a cost 

effective and environmental friendly over chemical and 

physical methods as it [5]. This present study, involved in 

vitro regeneration Azadirachta indica (Indian Neem) and 

biosynthesis of silver nanoparticles using a plant extract of 

callus and their antimicrobial properties against gram positive 

and gram negative bacteria. 

II. MATERIALS & METHODS 

A. In Vitro Regeneration of Neem 

The leaves of neem were used as explants and disinfected for 

15 - 20 min. sodium hypochlorite and then rinsed 4 times with 

sterile distilled water. The MS medium (Murashige and 

Skoog, 1962) with of 2, 4-D (2, 4-Dichlorophenoxy acetic 

acid) (2mg/lit) and BAP (6- Benzylaminopurine) (8mg/lit) 

were used for callus induction. The pH of the media was 

adjusted to 5.8 and for carbohydrate effect sucrose was used. 

All the cultures were incubated at light intensity of 2500 lux 

for photoperiod of 16/8 h light/dark at 25 ± 20C [4]. 

B. Preparation of Callus Extract 

For extraction calli were grounded in pestle mortar by adding 

5 ml of water. 

C. Synthesis of Silver Nanoparticles & its Analysis 

The filtrate of the samples was divided and 0.1ml of silver 

nitrate (AgNO3) (100M solution) was added and kept at room 

temperature in dark. The solution was observed after 24 hours 

for color change. The synthesized silver nanoparticles were 

analyzed under UV-Visible spectroscope within 350nm to 

420nm. 

D. Antimicrobial Activity 

The synthesized Silver nanoparticles from Azadirachta indica 

(Neem) leaves were tested for their antimicrobial activity 

against Staphylococcus aureus and Bacillus subtilis on 

Nutrient Agar plates. 

III. RESULT 

The MS medium supplemented with concentrations of 2, 4-

D, BAP in different combinations and after three weeks of 

inoculation, immature leaves showed minimum callusing. 

The color change was observed from colorless to yellowish 

brown with extract mixed with the aqueous solution of the 

silver ion complex due to reduction of silver ion which 

indicated formation showed. (Fig. 1). The optical property of 

Ag-NPs was determined by UV-Vis spectrophotometer and 

sowed maximum peak band of silver nanoparticles around 

410 nm (fig. 2). Zone of inhibition (ZOI) observed against 

Staphylococcus aureus around 6 mm for 50μl (fig. 3). 



In Vitro Regeneration & Synthesis of Silver Nanoparticles using Extract of Azadirachta indica Callus & Their Antimicrobial Activity 

 (IJSRD/Vol. 6/Issue 04/2018/060) 

 

 All rights reserved by www.ijsrd.com 230 

          
Fig. 1: Color Change of Extract 

 
Fig. 2: UV-Vis Spectrum on Silver Nanoparticles 

 
Fig. 3: Antimicrobial Activity of Silver Nanoparticles 

against Bacteria, Staphylococcus Aureus & Bacillus Subtilis 

IV. CONCLUSION 

The concentration of 2, 4- D of 2mg/lit have shown the 

initiation of callus after two weeks and the extract of callus 

mixed with silver nitrate have shown change in color 

indicating first indication of synthesis of silver nanoparticles 

and U.V.-Visible spectroscopy shown the maximum peak at 

410nm. The antimicrobial activity of green synthesized silver 

nanoparticles studied against bacteria Staphylococcus aureus 

shown zone of inhibition. It can be concluded that silver 

nanoparticles have antimicrobial ability and hence has a great 

potential in the medicinal field.  The future work will involve 

the in depth analysis of synthesized silver nanoparticles for 

utilization in drug synthesis and delivery. 
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