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14 Exploiting the
Bioprospecting Potential
of Nanoparticles with
Micro-organisms

Manaal Zahera, Katyayani Mishra and Faria Fatima

141  INTRODUCTION

Manctechnology is emerging as a cutting-edge: sechnology invedving a wide range
iof academic disciplines including physics, matenal sciemce, chemistry, baology and
medicine (Castillo-Henriguer et al., Hi2). The prefix “nano™ in the lerm nanolech-
nology is derived from a Greek word nano, which means “dwarf™, It refers 10 any
engineered matter that ks one billionth (10~ m) in size or s least one of its dimen-
shoins, Mamopartichss are natarally formed and present in the environment a5 a resal
of processes such as mineralization, natural disasters and geological recyelimg of
miatler, As g resule, numerouns studies have been conducied 1o investigate the mads
af activm of nanopanticles on living organisms and tbeir surmoundings {Rawat et
al., 20211 Becanse of the ease with which they can be prodoced in various shapes,
nanoparixcles are iniriguing nanoscale syslems (Singhal et al, 20012 Kolahalam et
al., 200%). According to their nanoscale sizes, they exhibit a high surface-to-volume
ratio, distinctive shapes and dimensions that are close (o those of biomolecules, giv-
ing them special features for biological applications. The limitations of the chemical
ard physical approaches for creating nanoparticles can be solved by applyving bio-
lopical lechnigue (X- F Zhang et al. 20141 Addmionally, using micro-irganisms in
the baogenic symthesis priscess has provided a trustworthy, long-Lasting, securne and
environmentally beneficial method for napeesynthesis. 1t is well-kmoan that bacte-
rial. algal, fungal and yeast cells can take metals from their surroandings and trans-
form them imto elemental nanoparticle forms that can then be collected or released,
Viral technology has also been wsed fo create stromg nanocarriers (Ghosh et al.,
2021). Capping agents are frequently released during bicsynthesis to inhibit aggrega-
tivn and enceurage stahility of the nanoparticles (Joeed et al., 2000, Bogenic syn-
thesis of NPs using microbes is 2 recend tremd and a greener approach than physical
amed chemical methods of symihesis, which reguire higher cosks, more gnetgy oon-
sumpiion and complex reaction conditions with potentially hazardous environmen-
tal comsequences (Kham et al., 20019, Several micro-organisms have been observed
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