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Abstract: 

Nanoparticles are fundamental building blocks of Nanotechnology. The green method of synthesis of nanoparticles is easy, efficient 

and eco-friendly in comparison to chemical-mediated or microbe mediated synthesis. The present study deals with the green synthesis 

of silver nanoparticles using the Malvastrum leaf extract and analysis of its anti-bacterial activity. The presence of AgNPs was 

initially confirmed by the color developed and then by UV-Vis Spectroscopy and Dynamic Light Scattering. The anti-bacterial 

activity was evaluated against the bacteria E.coli, B.subtilis, S.aureus. 
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I. INTRODUCTION: 

 

Among the different biological agents, plants provide safe and 

beneficial way to the synthesis of metallic nanoparticle as it is 

easily available, so there are possibilities for large scale 

production. [Ambili Reveendran et al., 2016] Among the 

different biological agents, plants provide safe and beneficial 

way to the synthesis of metallic nanoparticle as it is easily 

available, so there are possibilities for large scale production. 

[Ambili Reveendran et al., 2016] Biosynthesis of AgNPs is 

simple and large quantities of nanoparticles can be prepared in a 

short time. [[Afrah Eltayeb Mohammed., 2014] Malvastrum is 

an upright sub-woody or sub-shrub plant. The main stem is 

straight and hairy. The leaves are alternate, simple, elongated, 

and slightly hairy at 4 points associated in pairs, and strongly 

toothed. The flowers are solitary or in small groups in terminal 

position or at the base of the leaves. They are pale yellow to 

yellow-orange. The fruits are dry, flattened, hairy and disc-

shaped parting from 10 to 12 wedges. Each one has a great spine 

to the top and two small on the sides. The whole plant of 

M.coromandelianum is used in Anti-inflammatory, Hepatitis, 

Liver Infection, Enteritis, Diarrhea, Arthritis, Sore Throat & 

cough 

 

 
Figure.1. Malvastrum coromandelianum.L 

The aim of this work is to use Malvastrum coromandelianum.L 

leaf extract as a low cost and ecofriendly approach to the green 

synthesis of silver nanoparticles. My work upon nanoparticle has 

been characterized by UV-Spectroscopy and Dynamic light 

scattering. 

 

II. MATERIALS AND METHODS 

 

1.1 Preparation of Malvastrum coromandelianum leaf 

broth: Relatively fresh & young green leaves were collected. 

20gm of each leaf sample were washed thoroughly with double-

distilled water (DDW) it is surface sterilized with 0.1% Sodium 

hypo chloride for 2-3 min under the hood of laminar air flow. 

Then it is cut into small pieces. The finely cut pieces were 

placed in a 500ml Erlenmeyer flask containing 100ml of sterile 

double distilled water. This mixture was kept boiling for a period 

of 5 minutes and filtered through Whatman Filter no.1 (C. 

Udayasoorian et al., 2011). 

 

2.2 Synthesis of silver nanoparticles: Silver nitrate was used as 

precursor in the synthesis of AgNPs. 5ml of aqueous extract of 

leaf was added to 100ml of 1mM AgNO3 (99.99) aqueous 

solution in conical flask of 250ml content at room temperature. 

The flask was there after put into shaker (150rpm) at 30
0
C and 

reaction was carried out for a period of 48h. (Udayasoorian C et 

al., 2011) 

 

2.3 Antibacterial activity: Since silver and its salts exhibit 

strong antibacterial activity; this property was evaluated for the 

Ag-nanoparticles prepared by using Malvastrum leaf extract. 

 

III. ANALYSIS METHOD 

3.1 UV-Vis Spectroscopy: The bioreduction of Ag
+ 

in the 

solvent extracts was monitored by periodic evaluation of the 
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suspension (2ml) before incubation & after incubation of 

24hours under dark condition, the aliquots were subsequently 

measured for the UV-Visible spectra by scanning in the region 

from 200-800. (Jyoti V.Vastrad, 2016) 

 

3.2 Dynamic Light Scattering:  

 

Dynamic light scattering (DLS) is a technique in physics that can 

be used to determine the size distribution profile of small 

particles in suspension or polymers in solution. 

 

V. RESULTS AND DISCUSSION 

 

4.1 Observation: 

 

After 24 hours, distinct change in the colour of experimental 

sample was observed. The colour of experimental sample 

(mixtures of silver nitrate and leaf extract) turned colourless to 

brown colour. Which became deeper after 48 hr incubation? 

Change in colour in the experimental sample clearly indicated 

the formation of silver nanoparticles. 

 

 
Figure.2. A-Malvastrum leaf extract 

 

B-1mM AgNO3 solution 

 

C-Crotalaria AgNPs solution 

 

4.2 UV-Vis Spectroscopy: 

 

2ml of synthesized AgNPs solution of Malvastrum were 

observed in before & after the incubation & the UV ranges 

between 200-800nm. Before incubation, the synthesized AgNPs 

shows peak at 272nm of Malvastrum and after the incubation 

period of 24hrs, the synthesized AgNPs showed broad Surface 

Plasmon Resonance at 432nm of Malvastrum. 

 

 
Figure.3. UV-Spectra of Malvastrum AgNPs before 

incubation 

 

 
 

Figure.4. UV-Spectra of Malvastrum AgNPs after incubation 

 

4.3 Dynamic Light Scattering: 

 

The shape of the nanoparticles of Malvastrum is spherical. The 

size of the nanoparticles of Malvastrum ranges within 40-

52.15nm & a diameter of 36.5nm & width of 24.44nm. The 

viscosity of the solution is 0.787cp. 

https://en.wikipedia.org/wiki/Physics
https://en.wiktionary.org/wiki/particle
https://en.wikipedia.org/wiki/Suspension_(chemistry)
https://en.wikipedia.org/wiki/Polymers
https://en.wikipedia.org/wiki/Solution
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Figure.5. DLS image of Malvastrum coromandelianum AgNPs 

 

4.4 Anti-bacterial analysis:  For M.coromandelianum.L the zone of inhibition was found to be 1.6mm for E.coli, 1.1mm for 

Staphylococcus aureus and 0.6 for Bacillus subtilis. 

 

Table.1. Antibacterial zone formation 

Species Malvastrum (zone of inhibition) 

E.coli 1.6 

S.aureus 1.1 

B.subtilis 0.6 

 

      
Escherichia coli                                    Staphylococcus aureus 

 
Bacillus subtilis 

Figure.6. Antibacterial activity of AgNPs of Malvastrum coromandelianum against to selected bacterial culture by disc 

diffusion method. 
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A- AgNPs solution of Malvastrum coromandelianum 

B- Positive control (Ampicillin) 

C- Negative control (Water) 

 

V. CONCLUSION 

The current investigation demonstrated that the aqueous extracts 

of Malvastrum coromandelianum leaves showed noticeable 

antibacterial potential and was also capable of producing AgNPs 

extra-cellularly. Furthermore, the biosynthesized particles had an 

excellent antibacterial activity against some Gram-positive and 

Gram-negative bacteria. Improving our understandings to such 

important aspects of nanoparticle will definitely pave way 

towards maximizing the utilization of this multi-purpose 

nanotechnology. 
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