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ABSTRACT 

Nanoparticles are the materials having dimensions of the order of 100 nm or less. They exhibit a high surface/volume ratio 

leading to different properties far different from those of the bulk materials. The development of uniform nanoparticles has been 

intensively pursued because of their technological and fundamental scientific importance. In this paper, we present an effective and 

environmental benign synthesis of silver nanoparticles (AgNPs) using fruits waste materials as a reducing agent from 1mM AgNO3 has 

been investigated. The resulting AgNPs were characterized by UV-Visible spectroscopy, X-ray diffraction (XRD), Fourier transform 

infra red (FT-IR) spectroscopy and Transmission electron microscopy (TEM) techniques. The UV-visible spectra of the silver 

nanoparticles showed an adsorption peak at 420 nm. The TEM image reveals that the uniformly dispersed AgNPs with a uniform size 

and shape in the range of 1 to 10 nm with an average size of 6 nm. Green synthesized AgNPs showed the antibacterial and antifungal 

activity against the human pathogenic bacteria’s (Salmonella, Proteus, Klebsiella) and fungi (Candida, Aspergillus). These nontoxic 

nanomaterials, which can be prepared in a simple and cost-effective manner, may be suitable for the formulation of new types of 

bactericidal materials. 
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INTRODUCTION 

Nanotechnology has provided the possibility of delivering drugs to specific cells using nanoparticles. Nanoparticles can be used in 

combination therapy for decreasing antibiotic resistance or for their antimicrobial properties (Rai, 2009). In nature, there are several 

types of nanoparticles are available. Among those particles silver plays vital role in biomedical application (Nidhi, 2009). Out of all 

synthesizing methods, here we report that the simple, and economic green synthesis of silver nanoparticles using mixture fruits waste 

(Punicagranatum, Musa paradisiaca, Maluspumilaand Citrus aurantium). Size and morphological studies confirmed by UV spec, 

FTIR, XRD, TEM. An Investigation of antimicrobial activity has done against several bacteria (Salmonella, Proteus,Klebsiella) and 

fungi (Candida, Aspergillus). 

MATERIALS AND METHOD 

Preparation of fruit extract: The fruits wastes are collected from the local market and kept for drying at 24hrs, and then the dried 

materials were boiled with water for some time. Once it boiled the pale yellow solution has filtered through Whatmann No1 filter paper. 

Preparation of SNP: 5ml of fruit extract has added to 45ml of 0.1mM of silver nitrate solution and kept on mechanical agitator to mix 

the solution well, rapidly the color of the solution has turned to slight brown color still the solution kept for 24hrs incubation in order 

to get the high intensity of silver nanoparticles visibly observed by dark brown color of the solution. 

Antibacterial activity: Muller Hinton Agar was poured into Petri dishes. After solidification test strains (Klebsiella, Proteus, 

Salmnonella) were swabbed in the media separately. Antibiotic disc (Amikacin) was placed on the plates. The extract 05μl, 10μl, 15μl 

was introduced into the disc and plates were incubated at 37°C for 24 hrs. Microbial growth was determined by measuring the diameter 

of zone of inhibition. A control with standard antibiotic was kept for all test strains and the control activity was deducted from the test 

and results were recorded.  

Antifungal activity: Potato dexterous agar was poured into Petri dishes. After solidification test culture (Candida, Aspergillus) were 

swabbed on the plates. Antibiotic disc (Ketoconazole). The extract 05μl, 10μl, 15μl was introduced into the disc and plates were 

incubated at 37°C for 72 hrs. Microbial growth was determined by measuring the diameter of zone of inhibition. A control with standard 

antibiotic was kept for all test strains and the control activity was deducted from the test and results were recorded.  

RESULT AND DISCUSSION 

Characterization of silver nanoparticles: 

UV-Visible spectroscopy: UV–visible absorption spectra recorded is quite sensitive to the formation of silver nanoparticles because 

of the fact that it exhibits an intense absorption peak due to surface plasmon resonance (SPR). The UV-Visible spectrum of silver 

nanoparticles shown in Fig 1 clearly indicates the absorption band at 420nm which is a typical plasmon resonance band of silver 

nanoparticles. There are no peaks located around 335 and 560 nm, indicating the absence of nanoparticle aggregation. Broadening of 

peaks indicated that the particles are polydispersed (Jain et al., 2009). 

FT-IR spectroscopy: The FT-IR spectrum of silver nanoparticles was shown in Fig 2. The bands at 3400 cm-1 and 2945 cm-1 were 

assign to the stretching of primary and secondary amine singly, while there corresponding vibration seen at 1641 cm-1. The band at 

1392 cm-1 can be considered to the C-N stretching vibration of aromatic group. The band at 2698 cm-1 related to C-H vibration 

(Karunakar et al., 2012).  

TEM analysis: The structure and size of the silver nanoparticles were identified by using TEM analysis which is displayed in Fig 3. 

More than 90% of the particles are in the size range from 5 to 10 nm and well dispersed and uniform spherical shape were also identified. 
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Antimicrobial activity: In this report the fruit waste mediated silver nano particles exhibited an effective lethal effects towards several 

human pathogens like bacteria (Salmonella, Klebsiella, and Proteus) and fungi (Aspergillus, Candida).This result may obtained by 

silver catalyzed di sulfide bonds which cause the damage of their composition with the antibiotic (Amikacin and ketoconazole). The 

maximum zone of inhibition was found out with Salmonella and Candida (Fig 4) when compared with other bacteria and fungi, 

respectively. The zone of inhibition of antimicrobial activity was tabulated in Table 1. 

 

Figure.3.TEM image of SNPs 

 

 
Figure.4.Maximum zone of inhibition (a) Salmonella and (b) Candida 
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Table 1 (a) Zone of inhibition of SNP for antibacterial activity 

Organisms 5µl of SNP 10µl of SNP 15µl of SNP Control 

(Amikacin) 

Salmonella 10 ± 1.2 11 ± 0.4 12.3 10 

Klebsiella 9 9.7 11.1 10.1 

Proteus 7 9.3 9.7 8.8 

 

 

Table 1 (b) Zone of inhibition of SNP for antifungal activity 

Organisms 5µl of SNP 10µl of SNP 15µl of SNP Control 

(ketoconazole) 

Aspergillus 4 - 6 - 

Candida 8 9.5 12 9 

CONCLUSION 

The current study has illustrated the eco synthesis of silver nanoparticles from fruits waste materials. These nanoparticles have 

shown tremendous antimicrobial activity against for bacteria (Salmonella, Proteus, Klebsiella) and also fungi (Aspergillus, Candida) 

which was clearly proved by agar diffusion method. Since this is the most advantages method as it is not hazard to the environment as 

well as it consumes less time to synthesis bio SNP will explore broad range of applications in its anti-microbial drugs development. 
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