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Abstract 

Nanoparticles are of great importance as antimicrobial, anti-fungal and anti-cancer agents. Available 

common chemical methods of synthesizing nanoparticles are complicated and not environmentally 

friendly. However, synthesis using plant extracts is easy, prompt and safe for the environment. Plants 

are suitable materials due to the presence of various secondary metabolites such as polyphenols, tannins 

and antioxidants which act as strong reducing and capping agents. We have been trying several 

medicinally important plants for synthesizing nanoparticles of silver and gold. In this study we have 

used various parts of Punica granatum plant such as young leaves and fruit as well as juicy seeds. This 

plant belongs to the family Punicaceae and possesses several medicinal properties. The aqueous extract 

of juicy seeds (here after referred to as seeds) was prepared and added to the 2% aqueous solution of 

HAuCl4 for about 15 minutes with vigorous shaking. The color of the solution changed from yellowish 

red to dark red indicating the synthesis of gold nanoparticles. Various techniques were applied to 

characterize the synthesis of AuNPs such as UV-Vis Spectroscopy, HRTEM and XRD. 
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Introduction 

Nanotechnology is a fast emerging area of research that has applications in almost all fields 

of science. One aspect of nanotechnology is the production of nanoparticles of various 

metals. Such metal nanoparticles have special characteristics as compared to their molecules. 

These particles have size between 10 to 50 nm and can be dispersed in water or organic 

solvents easily depending on the method of synthesis and nature of capping or stabilizing 

agents. The potential applications of nanoparticles are growing rapidly because of their 

unique properties. In recent years, gold nanoparticles have been the subject of interest in the 

areas of biosensors, materials science, biotechnology and organic chemistry for various uses 

such as molecular markers and organic catalysts. Different techniques have been used to 

develop metal nanoparticles [1-3] but synthesis using plant extract is preferred approach as it is 

green as well as environmentally friendly. 

Punica granatum (pomegranate) belongs to the family Punicaceae, is a small tree, 5-8 m tall. 

Leaves are simple,oblong, bright green and 5-7 cm long. Flowers are bright red with 

numerous free stamens and inferior ovary. Fruits are globular berries, covered with reddish 

brown leathery pericarp. Berries have been used as a health drink in several countries 

including India. It has also been used in the treatment of several human diseases such as 

cardiac diseases, diarrhea, hemorrhage and respiratory problems. In addition, P. granatum is 

reported to have antioxidant, anti-atherosclerotic, antibacterial and antiviral properties [4-10]. 

Sanchez-Lamar et al., 2007 have reported the effectiveness of pomegranate in the treatment 

of respiratory diseases and against influenza virus [4]. In another study, Naz et al., 2007 have 

shown antibacterial activity of Punica granatum fruit juice against many bacterial species 

such as Staphylococci, Streptococci, Bacillus subtilis, Salmonella, Shigella, E. coli and 

Vibrio cholerae [10]. Parmar and Kar (2007) have reported beneficial effects of peel extracts 

of Citrus sinensis, Musa paradisiaca and Punica granatum in reversing atherosclerosis and 

thyroid dysfunction in rats [8]. According to Braga et al., 2005 pomegranate extract inhibited 

growth of Staphylococcus bacteria and also reduced the production of enterotoxins [9]. 

 

 

International  Journal  of  Applied Research 2016; 2(2):  834-835 

 



 

~ 835 ~ 

International Journal of Applied Research 
 

Materials and Methods 

The fresh, ripen fruits of pomegranate were purchased from 

the market and the following steps were used to synthesize 

gold nanoparticles from fleshy seed coats that are source of 

juice: 

1. Preparation of aqueous seed extract of Punica granatum: 

The fruits of pomegranate were washed with water 

several times to remove dust and then seeds were 

separated and meshed using mortar and pestle. The juice 

was prepared at room temperature and finally kept in a 

flask in fridge for further use. 

 
2. Biosynthesis of Gold nanoparticles using seed extract : 

In a glass tube, 5ml of aqueous extract of Punica was 

added slowly to 10 ml aqueous solution of HAuCl4 (2%

w/v). The mixture was shaken for 15 minutes at 250C. 

The color of the mixture changed to dark ruby red, 

indicating the synthesis of gold nanoparticles. 

3. Characterization of nanoparticles:The nanoparticles 

were characterized using various techniques such as 

HRTEM (High Resolution Transmission Electron 

Microscope), UV-vis spectrophotometry and XRD. It 

was found that most of the nanoparticles were round or 

oval in shape. The size of particles varied between 10-30 

nm Fig.1A & B). The particle size can be controlled by 

varying the quantity of the extract.  

 

Results and Discussion 

A green approach for the synthesis of stable gold 

nanoparticles is reported here without using any stabilizing 

or reducing agent. The synthesis can be easily performed in a 

few minutes under mild conditions using aqueous seed 

extract of Punica granatum. Further, the particle size can be 

easily controlled by changing the quantity of the seed extract. 

Different techniques were used to characterize gold 

nanoparticles (AuNPs) such as UV-vis, HRTEM and XRD.  

 

  
 

Fig 1A,B: TEM pictures of gold nanoparticles using aqueous seed extract of Punica granatum 

 

The synthesized nanoparticles were mainly round or oval 

shaped with an average size between 10-30 nm (Fig1.A & 

B). Similar to our results, Kumar et al., 2013 have reported 

synthesis of gold nanoparticles using Punica granatum [11]. 

Sujitha and Kannan (2013) have reported the synthesis of old 

nanoparticles from three species of Citrus using fruit juice 
[12]. 

 

Conclusion 

Here we have reported green synthesis of Gold nanoparticles 

(AuNPs) from seed extract of Punica granatum. Further 

purification can be obtained to exploit the full potential of 

these nanoparticles in various biological fields including 

medicine and industry. 
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