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Biogenic silver and silver oxide hybrid
nanoparticles: a potential antimicrobial against
multi drug-resistant Pseudomonas aeruginosa

Lynn D'Lima, ®* Manju Phadke® and Vishal Dev Ashok®

There 5 a1 ungying need for inexpensive, encrgy efficier: and eco-frendy protocols io procuce
biocompatizle nancparticles to be used in tie field of medone. 1o dddress this issue, exploraiory
research was perfurmed to produce siver naropartcies JAgNPsl using s novel steain of Ka53105pors
albolonga solated curng the course of the study. The cLjECtive was to test their antimicrobial acthity
sgainst Multi Drug Resistart IMOR| Psewdomenas asnginose, UV-visble speclioscogy. dynaric light
scatterdng (DLS), X-ray dittractzmetry (XRD), szarning electron microscopy (SEM} anz high resclution
trarsmizssion electron microscopy (HRTEM) conlimmed the peescnce of hybeid ApNPs. UV-visible
spectroscopy showed a localzed surfsce plasmen resanance ILSPR) abizurplion peak at approximatety
420 nm, The LS 31d SEM mizragraphs showed spharical parlicles rarging between 10 and 50 nm in
size. XAD indicated a highty lrusiraled system compeising stver {cubic, Frmden) ardd Siver Crige (Cubc,
penlm 1) phases as identitied from tha ciffrastion peaks. The crystallite sizes of skver (Ag) were smaler

than thase of siver axide (Agz0). indicating & possitle cove shell structure, alse corroborated By the

M

( and TEM studies, Tha Ag/AgzD hyord nancparticles (NFz) exhizited antimorobisl sctiviy apanst MO3
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|

DOL 10.1039/cor{04215d |

F. seruginasa. The NP imaregnated dsce were COmpaned with vanous commercisly avalabie sniitiotic
discs. Mozt of the antibietc discs did not inhidit the gromeh of the MCA strain alone of i1 combnation
Wwith tha NP5, Howewer, a synergistic action between AQ/A¢20 NPS and carceniciin {CN] drug wae

J abserved throuph the cneckerboasd s3sdy dgainst the MDR haspitsl isclate. The elficacy of this

rsclifme

Introduction

Nanoparticles have a plethora of applications involving catalysis,

electronics, opeics, and detection of polhutants and todns in

environmental science and bictechnulegy. The interaction of light
with noble metal nanoparticles preduces a collective oscillason of
conduction band clectrons known as loculized surface plasmon
resonance (LSPR). Only materials with a negatve real and small
positive Lmaginary dielectric constant are capable of supparting
surface plasmons. The most common matezials used are gold 2d
silver, When the intident electromagnetic fleld matches that
of the oscillating electrons on the surface of the nanoparticle,
a resonance condition is met.' Recently, LSPR has gained
momentum due to ite wide spectrum of applications ranging
from photovoltaie cells to biological systems.® ™ Various chemical
and physical appronches, such as laser ablution, electrachemical
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cembnation proved to be a lethal ard vianie cplion agairst MOR 2. gerupinosa

techniques, and chemical and photochemical reduction have
been used frequently to achieve nancgarticles,® However, these
processes are expensive, lime consuming and typically done
on = small scale in the Jaboratory, rendering these methods
less suitable for large-seale praduction,™* There is a growing
need for 2 newer generation of antibiotics. This is due to an
increased rate In drug resistanve because of the misuse and
overuse of drugs. For centuries, silver has been known for its
antimicrebial activity. The enhancement of these propertics
has been observed with a reduction in the size of the nano
particles. Preparuation of good quality nanaparticles (NPs) is
eritical a5 they inhibit the growth of micre-organisms because
of thelr multi-directional attacking mechanism. A combination
of nanoparticles and antibiotics gives us the possibility o
further increase their potency against barmful organisms,
The study of bactericidal nanomaterials is important beciuse
of the increase in new straing of bacteria which are resistan:
against the most potent antibiatics. This has promoted research on
the activity of silver ivns and silver-based compounds, including
silver nunoparteles (AgNP).” This can be harnessed 10 combat
superbugs 2H1°
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Isolgtion of a novel poly-y-glutamic acid-producing Bacillus licheniformis A14
strain and optimization of fermentation conditions for high-level production

Anees Ahmed Mahaboob Ali?, Bilal Momin®, and Pramod Ghogare® ®

*Department of Microbiology, SIES College of Arts, Science and Commerce, Sion West Mumbai, India; ®Department of F ineeri
and Technology, Institute of Chemical Technology, Matunga, Mumbai, India ' ' o SeRE Fer Enolneesing

ABSTRACT KEYWORDS

In the present study, bacteria producing poly-y-glutamic acid were isolated from marine sands, Integrated method;
and an efficient producer identified. y-PGA was rapidly screened by thin-layer chromatography =~ monosodium glutamate;
and UV spectrophotometer assay. Media optimization was carried out, and for the cost-effective  OPtimization; poly-
production of y-PGA, monosodium glutamate was used as the substrate for the synthesis of Toktamicadd;
¥-PGA instead of glutamic acid. Lastly, Plackett-Buman design (PB) and Response surface method- rapid screening

ology (RSM) were used to determine significant media components and their interaction effect to

achieve maximum y-PGA production. With this integrated method, a bacterial strain with a high

yleld of y-PGA was obtained rapidly, and the production was increased up to 37.8g/L after

optimization.
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Study of Characteristics of Mycobacteriophage - A Novel
Tool to treat Mycobacterium spp.
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Abstract

Background:

Mycobacteriophages are viruses that infect Mycobacterium spp. Till date, 10427
mycobacteriophages have been isolated and 1670 mycobacteriophage genomes have been
sequenced https://phagesdb.org/hosts/genera/1/ (cited on 30th December,2018). In the previous
study, 10 different mycobacteriophages from 14 soil samples were isolated, by qualitative plaque
formation method using Mycobacterium smegmatis as host. Among these, three phages were
found to infect four different species of Mycobacterium, i.e., Mycobacterium fortuitum subsp.
fortuitum MTCC993, Mycobacterium kansasii MTCC3058, Mycobacterium avium subsp. avium
MTCC1723, and Mycobacterium tuberculosis MTCC300, besides the host M. smegmatis. The phage
lysates were concentrated by polyethylene glycol (PEG) precipitation. One of the three phages
showing host diversity was selected for further study. The various phage growth parameters such
as incubation temperature, time of adsorption, host cell density and effect of cations were
standardised.
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Impact of Project-Based Learning at Undergraduate Level
Subi Yoosuf, Prajith Nambiar, Tara Menon
‘Department of Biotechnology, SIES College
Abstract
Project based learning (PBL) is a pedagogical strategy which is envisaged to enable Iean?lng by‘ gf:ving :
of the process to the leamer. In order to promote critical thinking and problem-‘solwng abilities, va
educational contexts have adopted PBL. Its implementation can vary across institutions and progretms, b
general, it can be viewed as an iterative process made up of first, a problem analysis phase, period of self
directed learning and lastly, a reporting phase. The purpose of this study is to evaluate w!?ether the
Introduced at the undergraduate (UG) level has had an impact on the learner w.lth respac-:t to improving
abilities pertaining to computation, critical thinking and oral and written communication skills which eyent 3 i
would help them in their studies ahead. A survey-based approach was carried out t? exam'lfra the lm.pa of
PBL on student attitudes toward science, problem-solving skills, computational abilities, cnbca{ thlnlqng and !
their perceptions regarding the learning environment. The feedback was also targeted towards improving t
quélity of UG research ifrequired. "
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nanopraticles using plant extract of Termanalia | Katariya Journal of 5911
arjuna with antibacterial activity hanoscience and
nanotechnoloy
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Abstract

The use of plant extracts for nanopariicles synthesis are green, economical und cost effective
approach. The present study reports the bio-synthesis of gold nanoparticles (Au NPs) using leaf extract
of Terminalia arjuna. After exposing the gold ions to aqueous solution of leaf extract, rapid reduction of
gold ions into gold nanoparticles is observed within few minutes. The characterization of biosynthesized
Au NPs were carried out by ultraviolet-visible spectroscopy (UV-Vis), transmission electron microscopy
(TEM) and energy-dispersive X-ray spectroscopy (EDX) techniques. UV-visible spectrum of the aqueous
medium containing gold nanoparticles showed a peak of 530 nm TEM analysis was performed to
examine the size and shape of the biasynthes gold nanoparticles. TEM analysts indicated that gold
nanoparticles were well dispersed and ranged between 15 to 30 nm in size. Antibacterial activity of the
biosynthesized Au NPs was studied against common human pathogens such as Staphylococcus aureus
(NCIM 5021), Pseudomonas aeruginosa (NCIM 5029), and Salmonella typhimurium (NCIM 2501) by
agar well diffusion method. This method exploits the economical and greener approach for the synthesis
of metallic nanoparticles
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bacterial consortium

Vivek Parab @® and Manju Phadke

Department of Microbiology, SIES College of Arts, Science and Commerce, University of Mumbai,

ABSTRACT
oped bacterial consortium. The isolates

is done on genus Agromyces in degradation studies of PAHs,

uptake of PAH by bacterial isolates during degradation. The
consortium was successfully utilized in the treatment of water

as potential tools for bioremediation of PAH in contaminated sites.

Degradation studies of phenanthrene and naphthalene as a mixture was carried out using a devel-
used in consortium were identified as Chryseobacterium
sp., Sphingobacterium sp., Stenotrophomonas sp., Agromyces sp. and Pseudomonas sp. Limited work
Catechol production was detected
using Armow's assay suggested that the pathway used for degradation is the meta-cleavage path-
way. Results showed that Tween 80, as a surfactant, had maximum effect on the growth of iso-
lates during PAH degradation. This suggests that use of Tween 80 as a surfactant enhanced the
study further revealed that, bacterial
contaminated with PAH in a labora-
tory-scale biofilm bioreactor. The bacterial consortium was able to degrade 99.9% of naphthalene
and 92.9% of phenanthrene as a mixture at a high concentration of 2000 mg/L within 6days.
Further scaling up of the biofilm bioreactor can prove beneficial in large scale treatment of PAH
contaminated water. This study showed promising results and these bacterial strains can be used
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