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Abstract 

The purpose of this study was to synthesize recyclable iron-silver core-shell nanoparticles 

(FeO/AgNPs) and iron-gold core-shell nanoparticles (FeO/AuNPs) and iron nanoparticles 

(FeONPs) using peel extract of pomegranate fruit (PEP). UV-visible spectroscopy confirmed 

the formation of FeO/AgNPs and FeO/AuNPs as absorbance peak was found at 465 nm and 

530 nm, respectively. Electron microscopy analysis of FeO/AgNPs indicated that iron core of 

13 nm was surrounded by 14 nm shell of silver nanoparticles while size of FeO/AuNPs was 

less than 100 nm. Antibacterial and antifungal activity of core-shell nanoparticles (CSNPs) 

were determined by zone of inhibition method and mycelium inhibition method in vitro, 

respectively. As a result, biologically synthesized nanoparticles showed high antimicrobial 

activity against all tested microorganisms. Degradation of aniline blue (AB) dye by the above 

nanoparticles was also monitored. CSNPs showed maximum dye degradation at 70 °C and 

pH 10. Biocompatibility study of CSNPs was also carried out on Vero cell lines and the 

results showed that these core-shell nanoparticles were biocompatible up to 500 µgml
-1

 

concentration. These antimicrobial, biocompatible and recyclable nanoparticles will be 

suitable for application in water purification techniques. 
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1. Introduction 

Approximately a billion people have no facility of clean water and about 80% infections in 

developing world are caused by water. In India, 10% population lacks pure water access, and 
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