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1 INTRODUCTION

❑ Urban India generates approximately 62 million tones of municipal

solid waste each year [1]

❑ Waste generation and disposal are one of the significant problem

now-a-days.

❑ These wield tremendous impacts on environment, hence

Biosynthesized nanoparticles are gaining more importance because

of their unique biological applications and can be synthesized

using biowaste like fruits peels, legume waste, vegetable peels [2]

❑ Chickpeas available black in colour are a good mix of antioxidants,

anthocyanins, cyanidin, phytonutrients that help in maintaining

healthy blood vessels. Being rich in folate, magnesium and other

minerals, these legumes prevent formation of plaque in the arteries,

blood clots.

❑ Here, we report on the development of stable silver nanoparticles

by a reduction of aqueous Ag+ ion with the extract of biowaste

Cicer arietinum peels, to eliminate tremendous heap biowaste as

well as to gain maximum benefits out of it.

5 CONCLUSION

✓ Biosynthesized Black chick pea silver nanoparticle can be exploited as

potential candidate for antimicrobial agent

✓ Scientific and systematic use of agro-waste black chick pea for

nanoparticle synthesis could in turn result in a sustainable solution for

waste management

Collection of  Agro-

Waste Black chick pea

Aqueous Extraction Synthesis of AgNP 
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4 RESULT  ANALYSIS

2 PURPOSE OF THE STUDY

✓ Synthesis of Black chick pea silver nanoparticle by Biological

route

✓ To study the morphology properties of black chick pea

nanoparticle and evaluation of their antimicrobial properties

Characterisation of Black chickpea silver nanoparticle

Synthesis of Black chick pea nanoparticle

Antimicrobial Susceptibility Test

Characterisation of Black chick pea nanoparticle

Particle Size Distribution Analysis

Black chickpea silver Nanoparticle at 96 hours of synthesis Black chickpea silver Nanoparticle stored after 96 hours

24 Hours 48 Hours

72 Hours 96 Hours

Pseudomonas aeruginosa

• +ve Gentamycin, AgNP Black chickpea Nanoparticle, E Black chickpea Extract, AgNO3 Silver nitrate, C Control silver nanoparticle

• a,b,c Different superscript within same column are significantly different at p<0.05 level (Tukey’s HSD test). Data show the mean ± standard deviation of triplicates (n=3)

Escherichia coli

3 METHODOLOGY

6 FUTURE WORK

❑Analysing the Cytotoxicity of biosynthesized silver nanoparticle against

human cancer cell MCF-7 and normal cells 3T3

❑ Incorporation of biosynthesized silver nanoparticle into

Polyhydroxyalkanoates (PHA) a unique development of active food

packaging material for food packaging and preservative applications
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Collected from  a farmer’s small 

scale mill  located in Chengalpattu, 

Tamil Nadu, India

Biological route for synthesis 

of Silver nanoparticle

Dry peels 3g in 30ml Distilled water is 

heated at 55ºc for 15 minutes in water 

bath

*[1 ml Extract in 9ml AgNO3 (1mM)]

Stored in dark

Staphylococcus aureus

Particle size distribution of Black chick pea nanoparticles

Observation: 

1. Analysis with colour variation from pale yellow to reddish brown within 24 hour and stabilised at 

96 hour. 

2. Appearance of Surface plasmon resonance [SPR] within range 400-450nm under UV-Visible  

Spectrophotometry, indicates that the silver nanoparticle is synthesized from black chickpea
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Evaluation: Interpretation of  zone of inhibition at AgNP indicates that the nanoparticle have a strong antimicrobial property

Observation: Biosynthesized black chickpea silver nanoparticles is within the range of approximately 64nm

Silver nitrate Chickpea Extract

Antimicrobial activity of biosynthesized AgNPs against gram positive and gram negative bacteria was determined 

using disk diffusion method

Particle size distribution analysis is used to determine the  size of 

the nanoparticle ranging between 1- 100nm

Sample Hydrodynamic size (nm) Polydispersity index (Pdi)

Black chickpea silver nanoparticle 64.73 ± 2.04 0.25 ± 0.01

Control - -

Standard

(Polysterine)

232.40 ± 7.97 0.14 ± 0.06

Organisms gentamycin black chick pea

Nanoparticle 

(mm)

black chick 

pea extract

(mm)

Silver nitrate

(mm)

control silver 

nanoparticle

(mm)

Pseudomonas 

aeruginosa

20 ± 0.5a 12 ± 0.5b - 8 ±1c -

Escherichia 

coli

11 ± 0.5a 12 ± 0.5b - 7 ± 0.5c -

Staphylococcus 

aureus

20 ±1a 12 ± 0.5b - - -

Table 1: Interpretation of zone of inhibition of silver nanoparticle at 96 hours of synthesis

Organisms gentamycin black chick pea

Nanoparticle 

(mm)

black chick 

pea extract

(mm)

Silver nitrate

(mm)

control silver 

nanoparticle

(mm)

Pseudomonas 

aeruginosa 

21a 13 ± 0.5b - 8 ± 0.5c -

Escherichia 

coli 

12 ± 1a 14 ± 0.5a - 12 ± 0.5b -

Staphylococcu

s aureus 

21 ± 0.5a 13 ± 1b - 6 ± 0.5c -

Table 2: Interpretation of zone of inhibition of silver nanoparticle stored after 96 hours

Table 3: Summary on the interpretation of particle size distribution black chickpea silver nanoparticle


