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h i g h l i g h t s

" Green silver nanoparticles (AgNPs)
have been synthesized on the
surface of Rhizopus oryzae.

" The obtained AgNPs are highly
monodisperse and spherical having
�15 nm size.

" The synthesized silver nano-
biohybride have been employed for
purification of water containing
pesticides and microorganisms.

" AgNPs on silver nano-biohybride
strongly adsorb organophosphorous
pesticides due to soft–soft
interaction.

" Rupture of bacterial cell wall
occurred after interaction with silver
nano-biohybride material.
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a b s t r a c t

A green chemical synthesis of silver nanoparticles (AgNPs) through in situ reduction of silver nitrate
(AgNO3) by a fungal strain of Rhizopus oryzae is described along with the promising eco-friendly role
of the synthesized nano-silver bioconjugate (NSBC) material in water purification process. The NSBC
has been characterized using UV–vis spectroscopy, high resolution transmission electron (HRTEM)
microscopy, and Fourier transform infrared (FTIR) spectroscopy. The NSBC exhibits strong antibacterial
activity against Escherichia coli and Bacillus subtilis and high adsorption capacity towards different organ-
ophosphorous pesticides. Fluorescence and electron microscopic images reveal NSBC binds on the bacte-
rial cell wall, which cause irreversible membrane damage eventually leading to cell death. Proteomic
analysis further demonstrates down regulation of protein expression, inhibition of cytosolic and mem-
brane proteins and leakage of cellular content following binding of NSBC with bacterial cell wall. NSBC
has been exploited to obtain potable water free from pathogens and pesticides in one step process.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Pesticide contamination in ground water due to indiscriminate
use in agricultural practices, poses a serious threat to human
health (Zolgharnein et al., 2011). Further the presence of patho-

genic bacteria in potable water aggravates the problem (Hillie
and Hlophe, 2007). Thus it is an essential prerequisite to reduce
the concentration of pesticides to permissible limit and pathogens
from potable water but difficult to achieve using conventional
treatment technology. Recent advances in nanoscience focus on
development of nanotechnology based water treatment methodol-
ogy (Pradeep and Anshup, 2009). The nanoscale silver materials
usually in the range of 1–100 nm in at least one dimension is of
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