Open Science Index, Mathematical and Computational Sciences Vol:14, No:12, 2020 publications.waset.org/abstracts/64030.pdf

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences
Vol:14, No:12, 2020

Harnessing the Generation of Ferromagnetic and Silver Nanostructures from
Tropical Aquatic Microbial Nanofactories

Authors : Patricia Jayshree Jacob, Mas Jaffri Masarudinb, Mohd Zobir Hussein, Raha Abdul Rahim

Abstract : Iron based ferromagnetic nanoparticles (IONP) and silver nanostructures (AgNP) have found a wide range of
application in antimicrobial therapy, cell targeting, and environmental applications. As such, the design of well-defined
monodisperse IONPs and AgNPs have become an essential tool in nanotechnology. Fabrication of these nanostructures using
conventional methods is not environmentally conducive and weigh heavily on energy and outlays. Selected microorganisms
possess the innate ability to reduce metallic ions in colloidal aqueous solution to generate nanoparticles. Hence, harnessing
this potential is a way forward in constructing microbial nano-factories, capable of churning out high yields of well-defined
IONP’s and AgNP's with physicochemical characteristics on par with the best synthetically produced nanostructures. In this
paper, we report the isolation and characterization of bacterial strains isolated from the tropical marine and freshwater
ecosystems of Malaysia that demonstrated facile and rapid generation of ferromagnetic nanoparticles and silver nanostructures
when precursors such as FeCls.6H20 and AgNOs were added to the cell-free bacterial lysate in colloidal solution.
Characterization of these nanoparticles was carried out using FESEM, UV Spectrophotometer, XRD, DLS and FTIR. This
aerobic bioprocess was carried out at ambient temperature and humidity and has the potential to be developed for
environmental friendly, cost effective large scale production of IONP’s. A preliminary bioprocess study on the harvesting time,
incubation temperature and pH was also carried out to determine pertinent abiotic parameters contributing to the optimal
production of these nanostructures.

Keywords : iron oxide nanoparticles, silver nanoparticles, biosynthesis, aquatic bacteria

Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development

Conference Location : Chicago, United States

Conference Dates : December 12-13, 2020

International Scholarly and Scientific Research & Innovation 14(12) 2020 1 ISNI:0000000091950263


https://publications.waset.org/abstracts/64030.pdf

