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RPC is established to improve the quality of research and establish a good climate for the research
for both students and faculties in the college. The research in various fields of science and
humanities subjects has to be improved to create highly academic achievements by partnering with
research communities around the globe and to produce novel and groundbreaking outputs in
concerned areas of research by sharing responsibility as a group of researchers

Y

Engender the faculty's abilities to obtain and manage research grants from various government bodies
Broadening of research into interdisciplinary areas.

To drive all the departments to conduct scientific and technical activities in the college like seminars,
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Promotes the number and quality of research publications in peer-reviewed high-quality journals.




Research Promotion council

In-Charges

Dr. P JAYARAM

Coordinator

Dr. V. SANTHOSH

Member

Dr. V. AL AYISHA

Member

Dr. C. SEEEJITH

Member

Dr. RAJOOL
SHANIS C.P

Member

Dr. MUJEEB
RAHIMAN. K.M

Member

Dr. V.K. BRIJESH

Member

By k.5
ARUNKUMAR

Member




Major Projects (2015-2021)

Principal Title of Project Funding Agency | Amount Current Status
Investigator Sanctioned




DST — FIST Funding

The college got sanction for an amount of 70 lakhs. The allocation of the fund 1s as

follows.

Equipment- Rs. 32 lakhs For teaching facilities and research facilities —Rs. 20
lakhs

For setting up computer labs- Rs. 7lakhs
Renovation of the lab — Rs. 5 lakhs

Maintenance Rs.3 lakhs
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Re-Description of Sillago malabarica, Silver Whiting from Southern
Indian Waters

i 1 Microbiol
En gy

Diversity of retrievable heterotrophic bacteria in
Kongsfjorden, an Arctic fjord

P.R.Divya' - Rahul G. Kumar - Linu Joy" - C. P. Rajool Shanis'? . V. S. Basheer' - K. K. Lal®

ISSN: 2470-1394 (Print) 2470-1408 (Online) journal h imdn21

Received: 7 October 2020 /Revised: 11 February 2021 / Accepted: 25 February 2021 L
 The Author(s), under exclusive licence to Springer Nature Switzerland AG 2021
Rupesh Kumar Sinha®*, Kottekkatu Padinchati Krishnan®, Abstract
A il Abdulla Mot d Hatha", Mujeeb Rahiman®,
Divya David Thresyamma*, Savita Kerkar®

Sillaginids possess similar taxonomic characters, which make the specific identification difficult, and many true species may be
hidden in the synonymy of wide-ranging species. Thereare currently 36 valid species of sand whitings in the family Sillaginidae.
Thisteen valid species are reported from Indian waters and six species ate reported from the Arabian Sea. Investigations into the
sillaginid diversity off the west coast of India revealed the presence of a species from the Arabian seawhich, on examination,
proved to be very similar o the types of Sciaena malabarica. Based on ional taxonomic analysis and DNA barcoding, we
therefore raise Sillago malabarica (new combination) from the synonymy of S. sihama and re-describe it here. Distinctive
characteristics of the species include XI-XII spines in the first dorsal fin; I, 21-24 rays in the 2nd dorsal fins 3-4/7-8 gill rakers
on Ist gill arch, Head length 25.2-30.4; Snout length 39.4%-46.8% HL: post-orbital length 34%-37.5% HL, 34 total vertebrae
(abdominal: 13, haemal: 4 and caudal: 17); single sharp spine on the opercular edge; swim-bladder with eight or nine lateral
processes extending from entire lateral surface of main body of swim bladder; golden silvery body, dorsal and anal fins hyaline,
with yellow tips and the absence of a mid-lateral streak or dark bands. Apart from re described species S. malabarica, original
S. sihama is also recorded from Indian waters, in our studies.

Molecular identification and phylogenetic
assessment of species under genus
Parapenaeopsis Alcock, 1901, from Indian waters

2 National Centre for Antarctic and Ocean Research, ESSO-NCAOR, Head land Sada, Vasco-da-Gama, Goa, India
b Cochin University of Science and Technology, Microbiology and Biochemistry, Department of Marine Biology, Cochin, Kerala, India
© Goa University, Department of Biotechnology, Taleigao Plateau, Goa, India

ARTICLE INFO ABSTRACT

L. Mog Chowdhury, Kathirvelpandian A, Divya PR, Basheer VS, Rajool Shanis,
Mohitha Chelath, A. Pavan-Kumar & Gopal Krishna

Article history:
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Available online 15 October 2016
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The diversity and abundance of retrievable pelagic heterotrophic bacteria in Kongsfjorden,
an Arctic fjord, was studied during the summer of 2011 (june, August, and September)
Retrievable bacterial load ranged from 10° to 107 CFUL"" in June, while it was 10%-10¢ CFUL-!
in August and September. Based on 165 rRNA gene sequence similarities, a higher number
of phylotypes was observed during August (22 phylotypes) compared to that during June

To cite this article: L. Mog Chowdhury, Kathirvelpandian A, Divya PR, Basheer VS, Rajool

Keywords Sillago sihama - S. malabarica - Taxonomy - Arabian Sea - India Shanis, Mohitha Chelath, A. Pavan-Kumar & Gopal Krishna (2018): Molecular identification and

Oliveira (6 phylotypes) and Septernber (12 phylotypes). The groups were classified into four phyla: phylogenetic assessment of species under genus Parapenaeopsis Alcock, 1901, from Indian
Fimiciites, and i only = waters, Mitochondrial DNA Part A, DOI: 10.1080/24701394.2018.1472249

Keywords: by a single member Leewenhoekiella aequorea during the three months and was dominant Introduction

Kongsfjorden {10%) inJxine. However, in August toa well-la To link to this article: https://doi.org/10.1080/24701394.2018.1472249

species Rhodococcus fascians (32%), which could be a result of decrease in the

Retrievable heterotrophic bacteria Members of the family Sillaginidae are easily identified due to

168 tRNA biomass following the secondary bloom. It is the first report of Halomonas titanicae isolation their great similarity in morphology and general uniformity in
Arctic fiord from the Arctic waters. It showed an increase in its abundance with the intrusion of Atlantic 52 P.R Divya color. They havean elongate body. a conical snout, long based
water into Increased of species in the late summer divyanbfpr@gcnail cam dorsal and anal fins, and a horizontal lower portion of the pre-

with the p waters, Thus, and function of

bacterial was different in different months. This

could be linked to the changes in the water masses and/or phytoplankton bloom dynamics
occurring in Arctic summer.

© 2016 Sociedade Brasileira de Microbiologia. Published by Elsevier Editora Ltda. This is

an open access article under the GG BY-NG-ND license (ht1y

opercle. The body is covered with small or moderate sized
ctenoid scales, and the cheek scales are cycloid or ctenoid.
There are 2 dorsal fins, the 1 ** with X-XIII slender spines,
the 2nd with 1 slender leading spine and 16-27 soft rays.
These similar morphological characters, however, have led
to much confusion in their specific identification, and many
true species may be concealed in the synonymy of wide-
ranging species (Shao and Chang 1978; Shao et al. 1986
Mckay 1992; Kaga 2013; Kaga and Heemstra 2013). The
family is widespread throughout the Indian Ocean and the
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Introduction

Arctic marine ecosystems have recently received increased
attention, as they are considered to be sensitive to the cli-
mate change.! Kongsfjorden, a glacial fiord in the Svalbard

* Corresponding author.
ail: kineto. magnetic@gmail.com (RK. Sinha).
http://dx.doi.org/10.1016/j.bjm.2016.09.011

‘modeling in climate change studies.’ The marine

of Kongsfjorden is well explored with regards to hydrogra-
phy, mesozooplankton, and higher trophic levels, while the
knowledge on its bacterial diversity still remains insufficient

il.com western Pacific Ocean, spreading from the west coast of
Africa, cast to Japan and south to Australia. All species are
inshore, bottom-dwelling, schooling fishes with a few species
found in deeper water to about 180 m (McKay 1992).

The sillaginids, commonly known as sand whitings, were
revised by Mckay etal. (1985), who recognised 31 valid spe-
cies in 3 genera Sillago, Sillaginopsis and Sillaginodes, with
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ICAR-National Burcau of Fish Genetic Resources, Kochi 682018,
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Short Communication

Molecular based phylogenetic species recognition in the genus Pampus
(Perciformes: Stromateidae) reveals hidden diversity in the Indian Ocean
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Pomfrets (Genus Pampus) are commercially m‘\pbr{an[ ﬁshes in the Indo Pacific region. The systematics of

this genus is
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Accepted 27 December 2016
Available online 3 January 2017

sequence dat;

Keywords:
Pampus argenteus

cor
Molecular phylogeny
Distinct species

due to ies between speci
Indian waters has long been considered to be Pampus argenteus. The objective of the study was to utilize
the mitochondrial COI gene to establish the molecular identity of the silver pomfret di:
waters and to resolve the phylogenetic relationships among Pampus species in the world based on
in the NCBI database. Seven valid Pampus species are identified in this study. The mean
genetic divergence value calculated between clades representing these species was 7.9%. The mean
genetic distance between the so-called Pampus argenteus from Indian waters and sequences attributed
to P. argenteus from the South China Sea, where the neotype of this species was collected, was found
to be greater than 12%, strongly supparting the likelihood of the Indian species being distinct. The

The silver pomfret from

ributed in Indian

Indian Pampus species show very close affinity to P. cinereus, with inter species differences less than
2% The taxonomic identity of the silver pomfret in India is also discussed here, in light of molecular

and morphological evidence.

@ 2017 Elsevier Inc. All rights reserved.

1. Intreduction

The silver pomfret, Pampus argenteus (Fuphrasen, 1788), is one
of the most widely distributed and economically important fish
species, playing a significant role in the commercial fisheries of
Kuwait, Iran, China, India, Korea, Malaysia, Thailand and Japan
(Parin and Piotrovsky, 2004; AlMomin et al., 2015), Pampus argen-
teus belongs to the suborder Stromateoidei (Nelson, 2006) that is
mostly marine, pelagic and occur worldwide in tropical to temper-
ate regions (Haedrich, 1967). The Stromateoidei are classified into
six families: Centrolophidae, Amarsipidae, Tetragonuridae, Nomei-
dae, Ariommidae, and St idae. Eschmeyer and Fricke (2016)
lists 18 nominal species under the genus Pampus of the family Stro-
mateidae, of which eight are currently considered valid.

The systematics of fishes in the genus Pampus is complicated
due to morphological similarities between species (Cheng, 1962;
Haedrich, 1967; Liu et al, 2013a, 2013b; Liu and Li, 1998a
1998, 2013). Pampus argenteus (Euphrasen, 1788) was described
on the basis of specimens from “Castellum Chinense Bocca Tigris,
Humen, Zhujiang kou" in modern day Guangdong Province, China,
Haedrich (1967) placed Stromateus cinereus Bloch, 1795; Stroma-

* Corresponding author.
E-mail address: divyanbfgr@gmail.com (PR Divya).

1 doi 0rg/ 10.1016/] ympey 2016.12.030
mss 7903/ 2017 Elsevier Inc. Al rights reserved.

teus candidus Cuvier and Valenciennes, 1833; Stromateus securifer
Cuvier and Valenciennes, 1833; Stromateus griseus Cuvier and
Valenciennes, 1833; Stromateus punctatissimus Temminck and
Schiegel, 1845; and Pampus simoprosopus Fowler, 1934, in the
probable synonymy of P. argenteus, while acknowledging future
studies might show them to be distinct species. Liu and Li
(1998a) revived P. punctatissimus, originally described from Naga-
saki, Japan, from the synonymy of P. argenteus on the basis of spec-
imens from Chinese coastal waters. Liu et al. (2013a) revived P.
cinereus from synenymy and designated a neotype from Guang-
dong province, China. The authors also noted that the species they
identified as P. cinereus had been previously misidentified as P.
nozawae. Liu and Li (2013) described a new species, P. luorum,
and noted this species had been previously misidentified as P.
cinereus and P. nozawae. Pampus argenteus is also very ilar in
e to P. echil ( y. 1855) and differences
between the two species were clarified by Liu et al. (2013b) in their
redescription of the former. Liu et al. (2013b) also commented on
the similarity of juvenile P. argenteus to P. minor (Liu and Li
1998b) which had led to cases of the P. minor being mistaken for
the former.
Recently, molecular markers have proven to be useful in resolv-
ing ambiguous phylogenetic relationships as well as in species and
strain identification. Cui et al. (2010) analyzed the phylogenetic

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 December 2018 | 10(15): x3000-30000¢

FIRST RECORD OF THE RARE FURRY LOBSTER PALINURELLUS WIENECKI!
(DE MAN, 1881) (DECAPODA: PALINURIDAE) FROM THE ARABIAN SEA

K.

. Idreesbabu*®, C.P. Rajool Shanis *@® & S. Sureshkumar®

*Department of Science and Technology, Kavaratti, Union Territory of Lakshadweep 682555, india
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com author), * com, ’

Abstract: Two female specimens of the Furry Lobster Palinurellus
wieneckil (De Man, 1881) with a total length of 118mm and 114mm,
respectively, were obtained from the coral reefs off Kavaratti Island,
Laccadive Islands, west of India. Only two species are currently
recognized In this genus, which were described from a small number
of specimens. As P wienecki Is very rare, the present report from
the Lakshadweep Archipelago provides a valuable new distribution
point, which is the first record for the Arabian Sea. lllustrations and
photographs are provided for this rare lobster.

Keywords: Distribution, taxonomy, Indian Ocean, Lakshadweep,
Laccadive Islands.

Furry Lobster or Coral Lobster of the genus Palinurellus
Von Martens, 1878 belonging to the family Palinuridae
Latreille, 1802 was recorded from the Indo-West Pacific
and the western Atlantic. It is rare throughout its range
and descriptions were typically based on only a few
specimens. The numerous short setae covering its body
give the animal its common name, Furry Lobster. It is
comparatively smaller in size than other palinurids and

DO: https//dol.org/10.11609/jott.4166.10.15.xovxx-wooox | ZooBank:

ac.in

its systematic placement was uncertain until recently.
Due to its peculiar appearance, the genus Palinurellus
was previously regarded as belonging to a separate
family, the Synaxidae Bate, 1888. Recent phylogenetic
analyses using molecular tools, however, showed
Synaxidae to be an invalid family and, subsequently, the
genus Palinurellus was placed in the family Palinuridae
(Holthuis 1966; Palero et al. 2009; Tsang et al. 2009; Chan
2010; Chien et al. 2013).

Only two species are currently recognized in the genus
Palinurellus, P. gundlachi (Von Martens, 1878) from the
western Atlantic and P. wieneckii (De Man, 1881) from
the Indo-West Pacific (Chan 2010). The definitions of
these two species, however, remain somewhat unclear
because of the limited number of specimens available
(Holthuis 1966). We report P. wieneckii for the first time
from the Arabian Sea and the entire Indian coastline,
providing an intermediate report of the species in the
wider Indo-West Pacific.

Editor: Kareen Schnabel, National Institute of Water & Atmospheric Research Ltd. (NIWA), New 2ealand. Date of publication: 26 December 2018 (online & print)
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Bacterial Diversity of Giant Freshwater Prawn, Macrobrachium
rosenbergii and Screening for Probiotic Potential Bacteria
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Abstract

In an attempt to explore the probiotic potential of bacteria found
in the endemic habitat of Macrobrachium rosenbergil, bacteriology of
the samples associated with the natural enviranment of M. rosenbergit
has been studied. A total of 752 isolates were characterized up to genus
level. While feed items and the intestine of adult M. rosenbergii showed
highest total viable count (2.20 x 10to 7.20 = 10° cfu g and 2.95 » 10°
10 137 x 10°cfu g *respectively), it was relatively low in the water (6.00
%10%t0 140 x 10 cfu mi*) as well s inthe rval samples (8.40 x 10°to
6,40 10°cfug?).Cl
bacteria revealed of both

genera. Bacterial genera such as Acinetobacter, Aeromonas, Almlmene;,
Vibria, Bacillus, Streptococcus and Enterobacteriaceae were identified
from all the samples. The screening and probiotic potential study found
that Brevibacillus latrosporus isolated from the larval sample showed
antibacterial activity against fish and prawn pathogens. No adverse
effectwas noticed when the Post Larvae (PL) of M. rosenbergii challenged
with the selected probiotic strains and showed good hydralytic enzyme
potential.

Keywords: Heterotrophic bacteria; Natural environment; M.
rosenbergi;

US$ 275 million during 1996-2010 for disease related research in
shrimp aquaculture [8]. Use of probiotics as an alternative source
instead of antibiotics is proving to be an environment friendly mode
of health management and capable of modulating the immune
system [9]. Recently, the study using biofloc technology combined
with the addition of probiotics showed the enhancement of disease
resistance and nonspecific immune responses in M. rosenbergii
[10].

The research for beneficial probiotaic bacterial cultures
are reported in recent years for the culture of commercially
important aquaculture organisms [11,12]. The selection and
development of probiotics for different cultured species in India
assumes greater significance considering the rejection of farm
raised shrimp by EU, citing presence of trace levels of antibiotics
in the shrimp. M. rosenbergif is emerging as a popular species for
aquaculture in India owing to many favourable attributes. Cruz
et al. [5] strongly suggested the importance of microbial ecology
study and the relatlunslup of microbes with the cultured organism
and the of probiotic
Tzkmg this into consideration an attempt has

Introduction

Aquaculture is developing very rapidly in recent years and
has significant role in the economic development of the nation;
also contribute to the world supply of food and foad security. Both
developed and developing countries practise small scale to large
scale t d have important contribution to food
supply, inc and trade. 90% of global
aquaculture production is based in Asia [1,2]. Macrobrachium
rosenbergii, popularly known as Giant freshwater prawn has a
great export market worldwide and is an excellent candidate for
freshwater aquaculture. Being the largest species, M. rosenbergii is
commercially exploited from Vembanad Lake, Kerala, India with a
peak fishing season during monsoon and post monsoon. The health
of aquatic animals has greatly influenced by the environment
which they live and their health status is directly influenced by the

presence of microorganisms when compared to the health status of

terrestrial animals or humans [3].

Disease outbreak is promoted by intensification and represents
one of the biggest causes of loss in aquaculture [4-6]. Since
conventional disease management strategy, such as treatment with
antibiotics is leading to unfavour: ik

been made to study bacteriology associated with the natural
environment of M. rosenbergii and evaluate the probiotic potential
of these bacterial isolate to use in the hatchery and culture system
of M. rosenbergii.

Materials and Methods
Description of the Study Area

The Vembanad estuary is one of the Ramsaar site in India and it
is one of the largest tropical wetland with mangroves. It is located
between 9° 29 and 10° 10’ North latitude and 76° 13’ and 76°
31" East longitude, extending a stretch of 60 Km from Cochin bar
mouth in the north to Aleppey in the south with an estimated area
0f 21050 ha. Kumarakom region of Vembanad estuary was chosen
as the sampling area and this region is a part of Kuttanad known as
the home ground of M. rosenbergii [13].

Collection of Water Samples

Water, sediment and adult M. rosenbergiisamples were collected
from four different stations (Figure 1) and necessary precautions
were taken to minimize the contamination of the sample. Water and
sediment samples were collected i >tenle bottles and sterile jars

of drug resistant bacteria, researchers are encouraged to find out
alternative strategies such as vaccination, use of immunostimulant
and probiotics for the health management of aquatic animal is being
tried out. The regulation of antibiotics by European Union [7] and
the demand of alternative products against anti [5], open the
way to use environment friendly products. The World Bank invested

v The adult M. llected by fishermanin
live condition and brought o the laboratory for analysis. The larvae
and Post Larvae (PL) were collected by using 500 jum plankton net
and the collected larvae were identified into different stages of
growth by using the manual for the culture of M. rosenbergii [14].

Two samples of larval and PL feed items were collected using a

I J Aqua Mar Sci
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Effects of seasonal anoxia on the distribution of phosphorus fractions in the @Cmmm
surface sediments of southeastern Arabian Sea shelf
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ARTICLE INFO ABSTRACT

Keywords: ‘The seasonal upwelling along the southeastern Arabian Sea (SEAS) brings cold, nutrient-rich low oxygen sub.

Phosphorus geochemistry
Nutrient cycling
Continental shelf
Upwelling

Hypoxia
Biomineralization

surface water to the continental shelf. The subsurface oxygen deficiency due to upwelling is severe in some years,
the intensity of which could profoundly influence the nutrient cycling along the SEAS. Herein, we studied the
effect of seasonal anoxia on fractionation of phosphorus during the peak upwelling period of August 2013.
Abundance of five fractions of phosphorus (P), namely exchangeable or loosely sorbed P (P,g,), iron-bound P
(Pe.), authigenic P (P,,), detrital apatite plus other inorganic P (Pa.,) and organic P (Py.y), in surface sediments

of SEAS shelf has been studied using a sequential extraction procedure (SEDEX) to examine their distributions

and sources. Total P (TP} concentrations ranged from 209 to 1081 g g~ with an average of 508 = 256 yig g

Among the five P fractions, the authigenic P was the dominant species, tepresenting about 60% of TP. The
relative abundance of P fractions was in the order: Paw > Paci > Pasg > Py > Pos. Multivariate analyses re-
vealed that the P fractions were primarily associated with the organie constituents and fine sediments. The
hypoxic bottom condition associated with summer monsoon upwelling significantly reduced the concentrations
Of Pre, Pog and Py, in the surface sediments. The enhanced release of organic bound and iron oxides bound P
under low oxygen condition was evident from the enhanced C/P and N/P ratios and lower C/N ratio in the
sediments. The intense biomineralization of organic matter and reduction of Fe-Mn oxides due to the periodic
anoxia resulted in the transformations of their associated P fractions and enhanced accumulation as authigenic

caleium phosphate mineral.

1. Introduction

Phosphorus (P) is an essential nutrient for all living species and is
believed to be the ultimate limiting nutrient for marine primary pro-
duction on geological time scales (Howrath et al., 1995; Van Cappellen
and Ingall, 1996; Tyrrell, 1999; Paytan and McLaughlin, 2007). Con-
tinental weathering processes mainly control the natural supply of P
into the marine environment (Filippelli, 2002; Paytan and McLaughlin,
2007). Most of the weathered fractions are trapped or buried in the
shelf sediments and thereby removed from the P cycle before they reach
the open oeean. In addition, due to its high particle reactivity, P is
sorbed onto clay minerals, iron oxyhydroxides and carbonates. Fur-
thermore, the formation of authigenic minerals such as apatite take out
P from the seawater (Eijsink et al., 2000; Zhang and Huang, 2007,

* Corresponding author at: Department of Marine Biology, Mi Biochemistry

2011). Variable decomposition rates of organic carbon and P under oxic
and anoxic conditions such as highly productive upwelling regions has
major impli inP istry due to redox-dependent recyeling
(Delaney, 1998). The high productivity due to upwelling will promote
fish production. Disselution of fish debris in sediments may also control
benthic pore-water phosphate fluxes and burial of biogenic apatite is
documented as an important mechanism for reactive P removal in the
upwelling regions (Froelich 1., 1988; Schenau et al., 2000; Schenau
and De Lange, 2001).

‘The biogeochemistry of southeastern Arabian Sea (SEAS) is highly
dynamic due to seasonal reversal of wind and currents. The upwelling
brings cold nutrient rich, low oxygen waters which makes the SEAS one
of the most productive regions of the world (Qasim, 1982; Gupta et al.,
2016). In addition, the region is influenced by intrusion of the Bay of
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Nitrogen fixing potential of various heterotrophic Bacillus
strains from a tropical estuary and adjacent coastal regions
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In the present study, we report the nitrogen fixing potential of heterotrophic
diazotrophs isolated from a tropical estuary and adjacent coastal sea. Results of the
study revealed that most of the species that are capable of fixing nitrogen in the
study area belongs to the genus Bacillus. The isolates from the estuary showed
maximum homology with Bacillus megaterium, B. cereus, B. safencis. B.

if
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and B.
samples were closely related to B. subtilis, B. megaterium, B. circulans, B.

s, whereas th isolates from coastal

India aerophilus, B. flexus, and B. oceanisediminis. Experimental studies to determine
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1| INTRODUCTION

Biological nitrogen fixation is considered as one of the most
important natural mechanism on earth [1]; and is carried out
by diazotrophic bacteria that replenishes fixed amount of
nitrogen to the environment [2]. In general, Cyanobacteria are
considered as the key contributors to marine nitrogen
fixation [3 4], however, itis reported recently that diazotrophs
also include a wide array of heterotrophic microorganisms,

Yousuf Jesmi and Thajudeen Jabir contributed equally to this work.

the nitrogen fixation potential of isolates revealed considerable variation among
different strains and the highest nitrogen fixing potential was recorded in B.
(210.05 +7.0nmol C,Hy/mg protein/day) followed by B. flexus
(108.76 + 3.66 nmol C,H,/mg protein/day) and B. circulans (98.28 + 4.32 nmol
C,H,/mg protein/day). Molecular basis of nitrogen fixation by these heterotrophic
Bacillus strains has been explored in terms of the presence of aifH gene in them.
‘We observed that heterotrophic Bacillus sp. have potential ability to fix nitrogen.

acetylene reduction assay, Bacillus, heterotrophic nitrogen fixation, nifH

who play significant role in the nitrogen cycle of aquatic
environments [5]. NifH gene has been frequently used to
study the presence and diversity of nitrogen fixers [6]. Zehr
et al. [7] reported that the nifH gene encoding the
dinitrogenase reductase are part of the nitrogenase complex,
is a universally used marker for studying the diazotrophic
group and gene activity in diverse ecosystems. The
distribution and diversity of these heterotrophic organisms
in natural ecosystems indicate significant ecological role in
the aquatic environment.

Bacillus is an aerobic, red shaped, endospere forming
bacteria [8], and is a major community of the microbial flora

J Basic Micrabiel. 2017;1-11
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was assessed using high-throughput llumina based sequencing. An attempt was also made to evaluate
the role of environmental variables on the distribution of the bacterial community. A total of 53
phyla, 111 classes, 155 orders, 179 families, and 215 genera were detected in the study area. There
was no significant difference in the major bacterial communities between nearshore and offshore

s stations whereas the relative abundance of the majority of OTUs showed station/depth wise variation.
Bacterial diversity Proteobacteria was the dominant phylum observed in all the stations, which ranged from 503%

Next generation sequencing

10 599% of the total sequences retrieved. Other abundant phyla observed were Chloroflexi (7.4%

Sediment of total sequences), Actinobacteria (6.4%), Acidobacteria {5.5%), Nitrospire (2.7%), Gemmatimonadetes

‘South Eastern Arabian Sea

(2.4%), Bacteroidetes (15%), candidate phylum “Latescibacteria” (1.4%), and Spirochaetes (1.1%). All the

remaining phyla were observed in lower numbers, comprised of <1 of the total sequences. Within the
Proteobacteria 63.8% of sequences were Dy 21.8% were Gt and 16%
were Alphaproteobacteria. The dominant genera observed within the phylum Proteobacteria were Pho-

tobacterium,

Nitrospina, and D

The
dominant genera observed under (hn pr.ymm Chloroflexi were Dehalococcoides, Anaerolinea, Caldilinea,
and mon; v

ariables, total nitrogen and total sulphur were

showed influence on the OTUs dlsmhn[\on in the study area. The dominant phyla in the SEAS such
as Proteobacteria, Chloroflexi and Nitrospirae were also significantly influenced by these environmental

variables,

©2020 Elsevier BV. Allrights reserved.

1. Introduction

The sediments of the marine environment act as the final stor-
age ground for nutrient inputs from water column processes and
various anthropogenic sources. This nutrient availability makes
sediments a suitable environment for the diverse taxa of mi-
crobes (Fierer and Lennon, 2011). Microbial abundance of marine
sediments is estimated at about 35.5 x 10% cells, comprising
55%-86% of the Earth's prokaryotic biomass and 27%-33% of the
living biomass (Whitman et al,, 1998). Most of these microotgan-
isms are involved in the functioning of varmus bmgenchemlcal
cycles in the ocean and are r the

1993). The regeneration of nutrients, especially the limiting nu-
trients, is critical for sustaining the productivity of the upper
water column (Brandes and Devol, 1997), The role of microorgan-
isms in ecosystem multifunctionality has been closely related to
species diversity of different groups of organisms, The microbial
diversity and abundance are known to be strongly driven by
the soil’s physico-chemical conditions (Fierer and Jackson, 2006;
Lauber et al, 2009; Marinari et al., 2012). Since the resident
microorganisms are fine tuned to adapt to these environmental
conditions, their abundance and community composition are of

nutrients from sediments to water L‘nlumn (Atlas and Barll\.}‘

* Comespondence to: Cryobiology Laboratory, National Centre for Polar and
Ocean Research, Vasco-da-Gama, Goa 403 804, India
** Corresponding authar.
£-mail addresses: vipin@ncporres.in (P.V. Vipindas),
mohamedhatha@cusat acin (AA. Mohamed Hatha)
1 Present xddmsx, Department of Aquaculture and Fishery Microbiology, MES
Ponnani College, Ponnani, Kerala India

hitps://doi.org/10.1016/jrsma 2020,101153
2352-4855/© 2020 Elsevier BY. All rights reserved.

great i in the biogeochemical processes
in marine sediments. Sediment bacterial diversity has been in-
vestigated from different oceans, such as the Pacific (Bienhold
et al,, 2016; Shulse et al, 2017), Atlantic (Varliero et al, 2019),
and Arctic (Dong et al., 2017; Hoffmann et al., 2017). However,
the sediment microbiomes of Indian ocean especially the South
Eastern Arabian Sea have not yet been well investigated using
advanced sequencing technologies.
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Abstract

As antibiotic residues and multidrug-resistant (MDR) bacteria are of increasing concern to those
involved in the seafood industry, there is an intense international focus to monitor MDR bacteria in
seafood. There is also a trend to source seafood from organically raised farms in order to reduce
antibiotic usage in culture operations. Hence this study was conducted to compare the antibiotic
resistance among bacteria associated with various samples from the natural and culture environment

of Macrobrachium rosenbery

Samples from the natural environment included water, sediment, eggs,

larvae, postlarvae (PL), feed items, and gut samples of M. rosenbergii and those from the culture
environment were water, sediment, eggs, feed nellels. and gut samples of M. rosenbergii. Baclerm

from water samples of natural and culture

were resistant to

erythromycin, and penicillin, while more than 50% of the strains from sediment were resistant to
erythromyein, nalidixic acid, and penicillin. Bacterial isolates from commercial feed had a relatively
high degree of antibiotic resistance. Interestingly, ncrurmu: of multiple drug resistance was higher

among the bacter iated with th

I environment of M. rosenbergii, pointing

to more favorable selection pressure for drug resistant mutants in the natural environment.

The growth of the shrimp and prawn aqua-
culture industry has increased the need to inten-
sify hatchery and farming practices to maximize
profits. Problems of diseases often accompanied
this intensification as environmental conditions
deteriorated and brought the decline of the indus-
try (Oliveira et al. 2012). Disease outbreaks are
being increasingly recognized as significant con-
straints on aquaculture production and trade,
affecting the economic development of the sec-
tor in many countries. Bacterial diseases are
a major cause of mortality in shrimp larvicul-
ture and fish hatcheries (Chrisolite et al. 2008;
Sandaa etal. 2008: Kitiyodom et al. 2010). It

! Correspondence to: mohamedhatha @ gmail.com,
mohamedhatha@cusat.ac.in

*Present address: Department of Aquaculture and Fishery
Microbiology, MES. Ponani College, Ponnani 679 586,
Kerala, India.

is common practice among hatchery managers
to control bacterial infections or even the pres-
ence of potentially pathogenic bacteria in the
system with the help of therapeutants, especially
antibacterials (Lewin 1992; Defoirdt et al. 2011;
Rico et al. 2012).

Wide use of antibiotics resulted in a global
increase in antibiotic resistance among
pathogenic bacteria, a wide range of antibi-
otics are now being used in the hatcheries
and farms of freshwater prawn and marine
shrimp in India to control bacterial populations
(Sahul Hameed and Balasubramanian 2000;
Vivekanandhan et al. 2002; Heuer et al. 2009)
and the potential consequences of antibiotic
usc in the treatments are the development of
antibiotic-resistant microorganisms, multiple
antibiotic resistance (MAR), resistance transfer
to pathogenic bacteria, and reduced efficacy

© Copyright by the World Aquaculture Saciety 2016
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Abstract
As antibiotic residues and multidrug-resistant (MDR) bacteria are of increasing concern to those
involved in the seafood industry, there is an intense international focus to monitor MDR bacteria in
seafood. There is also a trend to source seafood from organically raised farms in order to reduce

antibiotic usage in culture operations. Hence this

study was conducted to compare the antibiotic

resistance among bacteria associated with various samples from the natural and culture environment
of Macrobrachium rosenbergii. Samples from the natural environment included water, sediment, eggs,
larvae, postlarvae (PL), feed items, and gut samples of M. rosenbergii and those from the culture
environment were water, sediment, eggs, feed pellets, and gut samples of M. rosenbergii. Bacteria
from water samples of natural and culture environments were frequently resistant to ampicillin,
erythromyein, and penicillin, while more than 50% of the strains from sediment were resistant to

erythromyein, nalidixic

and pe

icillin. Bacterial isolates from commercial feed had a relatively

high degree of antibiotic resistance. Interestingly, occurrence of multiple drug resistance was higher
among the bacteria associated with the samples from the natural environment of M. rosenbergii, pointing
1o more favorable selection pressure for drug resistant mutants in the natural environment.

The growth of the shrimp and prawn aqua-
culture industry has increased the need to inten-
sify hatchery and farming practices to maximize
proﬁls Problems of diseases often accnmpnnmd
this i ification as

is common practice among hatchery managers
to control bacterial infections or even the pres-
ence of potentially pathogenic bacteria in the
system with the help of therapeutants, especially

deteriorated and brought the decline of the indus-
try (Oliveira et al. 2012). Disease outbreaks are
being increasingly recognized as significant con-
straints on aquaculture production and trade,
affecting the economic development of the sec-
tor in many countries. Bacterial diseases are
a major cause of mortality in shrimp larvicul-
ture and fish hatcheries (Chrisolite et al. 2008;
Sandaa et al. 2008; Kitiyodom et al. 2010). It
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ib ials (Lewin 1992; Defoirdt et al. 2011;
Rico et al. 2012).

Wide use of antibiotics resulted in a global
increase in antibiotic resistance among
pathogenic bacteria, a wide range of antibi-
otics are now being used in the hatcheries
and farms of freshwater prawn and marine
shrimp in India to control bacterial populations
(Sahul Hameed and Balasubramanian 2000;
Vivekanandhan et al. 2002; Heuer et al. 2009)
and the potential consequences of antibiotic
use in the treatments are the development of
antibiotic-resistant microorganisms, multiple

ibiotic resistance (MAR), resi: transfer
to pathogenic bacteria, and reduced efficacy

© Copyright by the World Aguaculture Society 2016



Research in Aquaculture and Fisheries Microbiology

Prominent Publications

ISSN 2321-340X

Journal of Aquatic Biology & Fisheries | Vol. 6 | 2018 | pp. 116-126
© Department of Aquatic Biology & Fisheries, University of Kerala

PREVALENCE OF MULTIPLE ANTIBIOTIC RESISTANT
AND EXTENDED SPECTRUM BETA-LACTAMASE (ESBL)
PRODUCING ESCHERICHIA COLI IN A TRADITIONAL
FISHING HARBOUR AND SURROUNDING WATER BODIES
IN THE SOUTH-WEST COAST OF INDIA
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Abstract: In the present study, a total of 106 isolates of Escherichia coli were obtamed from 390 samples collected
from Ponnani harbour and surrounding water bodies like Ponnani estuary, Puthuponnani backwaters and Canoli canal
over a period of two years. Antibiotic sensitivity studies were carned out by employing 12 antibiotics to determine the
multiple antibiotic resistance (MAR) and the resistance profile of different isolates. Extended-Spectrum Beta-
Lactamase(ESBL) production and virulence characteristics like haemolysis, cell surface hydrophobicity, and serum
resistance of the strams were also investigated m the current study. Results revealed that 58.4% of 1solates were
resistant to ampicillin. Resistance to other antibiotics was comparatively lower (<20%), and all the isolates were
sensitive to imipenem.Altogether 16(15%) isolates demonstrated multiple antibiotic resistance in the present
investigation. MAR index of E. coli isolates from Ponnani harbour, and surrounding water bodies ranged from 0.25 to
0.41.But the MAR Index of all the sampling locations were less than 0.25. ESBL production was observed in 6.6% of
E. coli 1solates, and the study also revealed a significant association between multiple antibiotic resistance and ESBL
production. Twenty-six (24.5%) isolates were found to be haemolytic twelve (11.3%) were hydrophobic, and twenty
(18.8%) 1solates exhibited serum resistance.

Key words: Antibiotic resistance, ESBL production, MAR mdex, Serum resistance
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Phylogenetic Grouping and Virulence Genes Distribution in Uropathogenic
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Abstract

Isolation and phylogenetic characterisation of E.coli were carried out along with the identification of uropathogenic strains by
detection of virulent factors. The samples were collected from Ponnani harbour and the surrounding water bodies. The virulent
factor genes were detected with the help of PCR. Isolates were screened for the presence of genes iy D, afs, sfa and pap and were
considered as Uropathogenic Escherichia coli (UPEC) if two or more virulent factor genes were present. Phylogroup assignment
was carried out by scoring the presence/absence of the genes in the order arpd/chudlyjaA/. Of the 25 chosen isolates for phylogenetic
studies, 8 (32%) belonged to group B, and 6(24%) belonged to Group A. The group C, D and E were represented by only one
isolate, whereas, 2(8%) isolates represented group B,. The group F had 4 (16%) isolates.In the current investigation, of the 25
isolates of E.coli were selected for the detection of virulence gene by PCR, 17 strains were found to possess one or more virulence
factor genes

Keywords: Ponnnai harbour, Phylogenctic studies, UPEC, Virulent factors
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Abstract

COVID-19 pandemic becomes one of the leading challenges across the world. To fight against the virus,
compulsory maintcnance of nutritional status is very important. Age, scx, health status, medications and
Iificstyles arc the imponant factors affecting individuals regarding their nutritional status. Duc to the COVID-
14 pandemic, the nutritional status of individuals is destabilized. To survive the current sitsation, a sustain-
able nuinitional dictary should be maintained for strengthening the immunc sysiem. One of the most
important ways to maintain the immune system is to supplement enough vitsmin C. A spectrum of viruses
that belongs to the coronavirus in humans usually causes the common cold, which 15 recently severe scute
respiratory syndrome (SARS). $ARS considered a major threat to public health, which is an emerging
infectious disease. According to WHO, COVID-19 caused by the coronavirus, in which most people probably
have low immunity. Eighty-five per cent of the immune system has been made by plant-based food
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Leafy vegeiables
Nutritional factors

Vitamins supplements, which increase beneficial intestinal bacteria, Mincrals like zine, magnesium, micronutrients,
Minirals herbal foods and vitamins C, D and E and plenty of water promoic health, which is highly helpful o
Antlavidaiils overcome the infection. Many siudies revealed that COVID-19 miection prevented by the powerful antioxi-

dant glutathione and bioflavonoid quercetin; to control COVID-19, plant-hased foods playing & very impor-
tant role fo increase the immunity of people. Leafy greens and vegetables play a very important role in food
and nutritional safety. Green leafy vegetables are an excellent source of vitamins, phenolic compounds and
minerals; Caleum and iron are rich in leafy vegetables than that of staple food grains. Folic acid is also
prescnt in leafy vegetables. Differcnt leafy grecns, especially Moringa oleifera lcaves, contain a high
amount of folic acid compared to other lcafy and non-leafy vegeiable plants. This review paper aims to
explore the nutritional and antinutritional factors of some important leafy vegetables. The content of
nutritional and antinutritional factors varies among the genera and specics of most of the edible leafy
vegetables. Antinutritional factors are considered the important compound in the plant, in which they
determine the absorption capacity of nutrients in human beings. Important dietary factors such as phytates,
oxalates, nitrates, glycosides and cyanogenic are fruitful in many health-related problems. This article
mainly expleres the significance of nutrition and the use of leafy vegetables to boost up the immunity
system in buman beings and provide reliable dictary strategics about food safcty and nuirition to survive
COVID-19 pandemic around the world. especially in Indis.
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Beach placers of southwestern India: An archive of
Precambrian supercontinent growth histories
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Highlights

+ SW coast of India preserve sediments sourced from all Precambrian

supercontinents.

» Zircon U-PD age ranges from Paleoarchean to Late Cambrian (~3500—
450 Ma).

+ Paleoarchean to Paleoproterozoic zircon sourced from local and distal
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Heavy Metal Accumulation in Sediments of a Tropical Remote Sensing Applications: Society and
Estuary: A Case from the Southwest Coast of India 9 Enui t . —
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[ ——— Landslide susceptibility modelling using
integrated evidential belief function based
Abract logistic regression method: A study from
Levels of heavy metals (Cr, Cu, Pb, Zn, Fe, Mn), organic carbon content and .
textural charactenistics in the surficial sediments of Akkulam-Veli estuary ‘i?
(SW coast of India) are presented. Spatial vanations were in accordance with S outhern e Stern Ghats? In dla
textural charaterstics and organic matter content. Anthropogenic nputs
(sewage, cffluent discharge, municipal solid waste, cutrophication and tourism
influx) have given rise to a gradient in concentration of metals in estuarine Beegam Feby 1l Al Achu®le®m K.Jimnisha 2 VA Ayisha a Rajesh Reghunath by e
sediments. Extent of heavy metal accumulation in estuarine sediments has
been eval 1 using C ination Factor (CF), Index of Geoaccumulation h
(lgeo) and Pollution Load Index (PLI). High CF and PLI values in the Show more
sediments of estuary can be attributed to high inflow of these metals through
anthropogenic inputs and the role played by the finer fraction and TOC in the =
distribution and retention of trace ¢l in the sed Subsequently the + Add to MendE‘Iey 0@ Share 58 Cite
accumulation of metals in this estuarine system is aggravated by weak
flushing. However lgeo of Fe, Mn, Cr, Cu, Mn zero class probably
fue to the pred ance of lithogenie fux. i . y ’
S s N e https://doi.org/10.1016/j.rsase.2020.100411 Get rights and content
P gl 1 g

Keywords: estuary; texture; organic carbon; heavy metals; pollution load
index; contamination factor, Index of geoaccumulation; Akkulam-Veli estuary
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Pulsed laser depaosition and optical band gap engineering [!;...._\..,..
in multinary transparent conducting oxide thinfilms
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Micro-strain, dislocation density and surface chemical state analysis of
multication thin films

Iyferrrmrn Bertwssage. At

ARTICLE INFO ABSTRACT

“Aricie hismiry Muication complex metal oxide thin films are rapidy expanding the class of materiah with

ARTICLE INFO ABSTHACT Received 29 Apid 3096 technologically important appbcations. Herein this work, the surface of the pulsed laser deposited thin

films of 20,560, and multinary compounds obtained by substitutionjcn-sobstituion of Sn* * with '
J\: Auganz ﬂ: o andd £a*" are studied by Xeray pl emission spectroscopy |X-PES) method. Peakes corre-

capesd 17 Aupest 2016 sponding to the elements af £n, S, G2, In and 0 on the flm surface has been identified and cantriution
of the elements has been soied by the computer aided surface analysis {CASA) software. Binding en.
ecgles, fill-width at half maximum [FWHM], spin-ortit splitting energies, asymmetric peak-shupe Biting
parameters and quantification of elements i the Gl are discussed. Stuies of structiral properties of
the films by x-ray diffraction (XRD) technique showed imvers spinel type laitice with preferential or-
lemnatian. Micra-strain, dislcatice demsity and crystallie sizes in the film surface have Been estimated.
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L Eniresduction

Transpanent and conducting thnfilme are tectmologs-
caflty importam materiads becasse of is numeroos device
apphications & elerionde materlals in thinfllom cassisaors,
organic light emitting diodes {OLEDs i-41hm
phomdcicaic, Aa-paned displays, pobmerbased electio.
s and drchibeoturad windows §1-3 |. They require eoergy
efficient rancparent CondiEng oomas far ther propes
fumscticising, since, most of these devices wiilize the phe-
nomena of light indoecsd seomidty o vice versa

" Curmmmssniny b
[-PIEF B (4= Tl s [y

Materials derved frony various metal oiides (TCO8). thin
metal films, sulfides, sdenides, nitndes, nanccnmposices
raphenes and poiymers are reviewed & efficient candl-
dces for many practical purposes |7 However, among
these materials, TCOw ewhilit mave thermal stahilivg, sasy
10 depasit and possibility of synthesizing of new manspar-
ear comduing matenials [TOM) wath conorolialile pooper-
ties (2] Enginesning of mulicompanen coddes composad
il binary andor bemary cormpounds mighr offer peccindiny
of runing nuarerial properties in & saitable desired manmer
Zine stamnane (TmSn0yl, a binary compound with
Inverse cubic spmel sucure & one of the guitable
candidates for multication compound enginssring since
0 eshibic very high oprical masminance and n-type
elecirical conductivity a5 a result of its ininssic deviations

‘Salkd it reaction
Analyes uf suitice

Do tions

Micro guaiss

Neriy phisebection spctisscopy

© 2096 Elsevier BV, All ights reserved.

1. Introduction

Because of mumy technologically important propesties such 1
transparency to visible light and good electrical conductivity,
transparent conducting materisls (TOM) have found diverse op-
toelectronic device applications |14 Classic TCMs wsed in the
semiconductor industry sre hased on axides of lements with five
dosely grouped d' cations (2o, Sn, In, Ga and €d) |5 Sn-dagped
I, i st widely used transparent conducting aside [TCO), Al
doped Zn0 and Ca-doped 200 have also been reviewed many
tirmes |6-ii). Search of novel TCOS has led to the of

tramsmittance to visible light, are chemacally stable and exhibir
high electrical resistivity, so that they can be wsed as buffer Lver in
thin film sclar cells | 121 Meanwhile, ZTO exhibit proncunced non-
stoschiometry with chemical farmula Zng _ (Sny o0 and at bigh
temperatures permits aliovalent substitutions and co-sulss
tions of Sn** by I /Ga through salid state reactions |1
reported in our previous anticle the average optical transmittance
of Zn:Snls films was ~85% with electrical resistivity of
~264 (2w om, that by cation substitution was redoced to
~ 107" L2 w e 111 In all cases, regardless of the modest a-type
rat; the i the i i}

castier

multication materials, which are based on combinations of diva-
lent 24 (e.g, Zn¥* and Co~ ), trivalent 34 (eg., In*" and Ga™ )
and tetravalent 4.4 (e.g. Sn*" ) cations(9). These combinations are
known as ternary and multinary TOOs | 100 In dhis paper. we dis-
cuss the structural properties and electronic structure of the thin
Flmes of the multication metal axides, We depasited two com-
paunds in {24 )-{4+ 1(34.] cation coordination and one in (24}
{44 {34 (34 ] coardination by pulsed laser deposition techni-
gue on quartz substrate |11]. Cubic spinel sructured ZnsSoly
[ZT0) known also as zinc stannate, 4 selected a3 the parent ma-
terial. The ZT0 films possess wide band gap with high optical

* Cocresponding ssthis.

E-mmull adkfress: Ly 1P Japaraiml.

g 167 g 8
82 1-AS26]s 2016 Elsevae BY. All Gghts resesved

measured mohility of electrans in cation substituted Za;5n0ls was
much Higher than in 2n,Sa0,. The reported charge carrier mobi-
lities are 20.06 o’ V' ¢! for ZnySn0e 7500 eV e far
I 20 S0, 2L25emV-'s' o Ga't) ZnaS0, and
002 eV 57" for In? 4 Ga’ T ZngSnCly | 11]. 1o this paper, we
repont about stractural properties. elecironic structure of thin
filrs of complex metl axides synthesized by pulsed laser de-
pasition methad

2. Experimental procedure

The thin films of the are grown on quartz substrat
by commoan aptinized deposition conditions, Previously we have

| Please cite this article ax: P. Jayaram, et al, Physica B (2006), hitp (/o dolorg/ VM0 physb 2006 08 618 |
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Core level X-ray photoelectron emission spectra and structure-
surface related multi-excitonic photoeluminescence with reduced
recombination rate in mesoporous Ti0,/Ru0,/Cu0 nanomaterials

Juliya Acha Parambil' - V. M. Abdul Mujeeb® - K. P. Sreenivasan’ - P Jayaram 57
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Abstract

Highily tewsared mied metal oo nani systems conssang of Tic, Ruck, mmd CoO (TilsRo0uA ol ) were developed though
mribock copolymer mnd Plummic PE2Y asesied sol-gel method followed by calcinations of relatively lower emperiure from e
comespanding inorganic precursars. The powder X-my diffoction pariem connetes the fomeition of mixed Tty strectune made
wp of anamse and il phases with sedoced crysaal symmetry when the compounds agpregaie fom THOSR0, o Ti0. R,/
Cul} phase. The X-my Photoelectron specer b comspicuoly mdicnied growsh of hath seniary and qusernary configarmion of
elemenes m e specimens. The Ganssion-Losenizian Sam peaks obtamed in Oly sod Ruld dementsl scamming were
decomvoluisd for ding indirvidimal rised due i multivalem stewe or mived emissions, N soeption sidies
wsing BET anadysss shows the .qra.ﬁl. surface area of TOL/RuOCull is 53 o' and the same for TiORuO, is 40 mbiy. The
s tursl propenty ssevermes hoth compounds exhibie type [V sdscaption sothenss with bysaeresis Ioop malogos o the fratues
of mesoporous. puierab. The sudsce iopogrphy seteved udng sconing elecinon micmsopy (SEM) exlibin the fomerion of
agglomensied namosmuciunes wish sveraps particle size of 21 snd 35 om respeciively for mesoporoes TiyRoO: and TiCyBoO!
Culd. The near hand edge emissions ane cumulstive emissions frm excred and de-excitation eleciron or dee o the Sonmlaion of
eleciron-hole paars. These emmssions ane resolved and reporied. Phoaluminescence nsensity of TilyRuD; i sgnificanily higher
gan Tilu R0, this i mamnly mnkbmed to reduced recombinmion of photo-excited elecmn-bole pars m TiORo0Culy,

Graphical Abstract

Sol-pel synthesized mesaporous TildyRud:ul) nanomasesiabs with spevific surface area of 33 m'lg sad reduced average
pare dinmeter. The sarince wpography with average paricle size 15 nm in mesoporms. Ti0RuOCo0. The panicle size
micreased afier the fommution of \emiary svsiem
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Jected to

. [¥-Ni-0) based musiti-cation materials have been prepared by high-tempe ranare solid-state:
reaction for & between 003 and 0,05, The 25 synthesized V-NI.0 complex ceramic materials were sub-
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Mamening the phosos scoroes Bad been a chaleaging task s e
histary of mianiind o preducion of lighe & desnad cobers. P
devadsi, cuommous udes lad been dovised 1w the syurdesis
amd characterizacion of o earth based phosphor macedals 11
Recently, Levifunide exide nasomateriils have gaised potennal
antesdion Trow e luninswence msfustry doe o ther appealing
properties and svanced applicetionss in vaoss aeas of sdence
il nelngy. To N & (o, N panel displays, oplical &ts
e, besminesient Sevices, high ensrgy radistios S,
hisstedical tic asd Creaowent applicatioss [2-30 The
unigee nansithon levels Jscociared with e & doctrons of sae
arth marcriaks have brougho desm oo Che fodleer poostion i sl -
e esce nce basked display esdusory |4 a0, i Imipoe -
tant rare eath oxnpousd with high med o and lacge
enewgy basd gap & consideced 45 & poamiaing boar material fo
luminescesce enhameseenis (6], A giear deal of imerest in
Eadalinium mide exiers becisse of it plysiochemical propenies,
such as che crywiallogaphic @abfey up to emperabwes of
2ISOC, high wechasical Srengil, esrellent thermal condictvity
asl Wik hand opticil-fag | 7] Eorapiin Oude 5§ pisminer
T AT i plieptar materials Gmily and i i for the oys-
Lal ikl EfTecTs b its D-F Mrandations |57 The trafstin of Fa 0,
Tooisns S0, bis 7Fy belintgy 1o thie pelling -red segion of viae speora
Hased on the symmetry of the op@al souctune fonmed, these |

* Commmpauiag mifkar
ol e sl

levls aie predicred w splie fanher (41 In this lemer we reps
the syntbesis and choraciesizainn of rare santh nueal oxide col
solitesis of Be 0, doped Gdp0y ardiMenss doping Coacenirambm
Tt T oMo s ane polypmorphs with calic and moos
erystal phases Tfferenm orystal ymuneny group, assoclared wil
the polyinanphs, &¢ supposed e create energy sebilevels foo dille
e | vahes of 'F siates foe Eu™ o that aor supgosed 10 Be at i
lattice poinds of Gd*, Trassitions from Dy st (o] sub-devels
“F; state may splin the peaks of red iegion significanty, Such spe
1ial fif BT 1) Foed TG =5 4 [IIELL PROpedTy i phisghi
rescence applcarions. To uider staml e heve, we invecigate it
structure, surlacoe morphobagy Jnd epical piopemaes of (he sy
sized compoads

2 hlarerials sl method

Selid solution: of Eu doped G0, posader samples wee fm
pared By high remperanse solud e reation techsagie T
Slatsng marerkb, Gl 0, (Gadolinksm Quide, SS90 puriy | ar
Ewp0)y [ Easopessrn Chdde, 99 0% pure) woere punc hased fooemn Skgm
Aldrach Chembal Co. USA The powader samphes wine welghed |
s appeopriaoe @antines 0 aain doping in weight percoatags
Thar posseders, verse mined by means of an agaie moctar and pesc
Fow 4354 h i order 10 artais undonmmity and werne calcined dvial
ar 2200 € fiw 10-12 B ATner the Qiciasion Me Simpled wi
allwed 80 ool o nANaTAll [ BOOME TETPECALSE Sl W
régrod Db PUEaCT Sei powiers and loaded hack o firna
Tod Thi Bedal eaTiEn. The powilers wiere then sshjeced 5o 51
by ey Baratieny aoned griialisg process bevaesn 250 and 1400 ©

Enywwds

and i dies. Structural analysis by x-ray diffaction

proil

jpattern shows preferential growth direction analégous to that of V0, Scanning electrn micmscopy and
energy dispersive xray spertrascopy shows dense Litice and the
spectra of the samples exhibited both near hand edge and deep level emissions.

e of Mi cations

Flatohussissscence The op gap asfoond r il e to the pr d hand
Muhicatiaq masrrias edge emissices are bmad with sgficant Cassian ) o
¥y i, ponents. The luminescent peaks between 228 eV and 2.31 £V have been observed for varying mole
fractions.
© 2020 Elssvier BV, All nights reserved
1. Introduction Prusty et al synthesized nickel vanadiom oxide materials

In recent years, intensive research attention has been paid o
e study of matesials based oo multi-anions. el mules-
cations |1-4| composed of Eransition metal exides (TMOs) The
multi-cation and multi-anion materials can exhibit enhanced
properties thal are not availablie in single anion or single catmn
materials |5]. Vanadium cxide is one of the transition metal cxide
thiat presents interest T rany applications in electrochromic and
thermochromic windws. I'lleinun-inn batteries, and m'pnuwn'

e
dium oxide can consist of niltiple pl:.un cantaining vanadiurm
cations in different oxidation states of 2+, 3+, 4=, and 5-. ¥, 0,
is ome of the phases of vanadium ocxide that can be non-
staichiometric becanse some V' or V** ions are invarishly present
with the predominant ¥V* ions leaving the ion vacancies 17]. In
such a material doping with other TMOs will become passible that
leads ter different types of muleiple cation materials. One of such
elements is Ni that can be in 2+ oxidation state and have patential
far extending functonality of the vanadium axide. Yan Then Zheng
et al reported the synthesis of Ni-V,0= via palyal route and XRD
evidenced the formation of arthorhombic Va0 phase (8] Benorita

o (P fayarami.

hyslrathermmally and reported it's morphalogical and elecirochen-
ical eharacterizations |} The airm of the jredent work is ynthesis
and characterization of Vy, N5, 0, , for x = 0.03 to 0.06, by
high-temperature: solid-state reaction route . We repart structural

and (BL) prop af

VirawahiaaOas for x = 003 to G.06

2. Materials and method

The salid ceramic compounds were prepared by mixing up the
precursors of Wil (Nickel Oxide, 99.99% purity} and Vo0u{Vana-
dium Penteside, 99.99% pure) purchaséd from Sigma Abdsich in
stoichiometric proportions as per the equation V,, . Ni,, 0, , for
5 = 0103 ta (L0, The mixture was grinded thorughly with an agate
moetar and pesthe for 2 b and beated in high temperature furnace
between 550 and 630 °C for 52 b through altemate heating and
grinding cycles, The samples were coastally pressed amd the
abitained pellets were calcinated at 650 °C fir 12 b To ensure mak-
imaiets phase purity, the pellets were heated lor sbeut 12 b Powdes
Xeray diffraction pattern (¥RD) was recorded by using AERIS-
PhNalytical diffractometes with Cu- K radiathan of wavelength
154064, Scanning Electran Micrographs (SEM) was obtained by
VECA-TESCAN aling with Enengy Dispersive Spectra (EDS) ana
Iyzer with an aceelerating valtage of 30 KeV, PL measirements
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Abstract

Zine avide (Zn0) and a series of Zirconium doped Zn0 (220) thin films are chemically spray coated on quartz substrate at
H00°C. The films are further subjected to vacum annealing at 400°C for three hours in an apprapriate air {1 mbar) ambience.
The X-ray diffraction analysis confirmed the structural purity and Zr addition in wurtzite Zn( matrix. Photoluminescence
measurements were wsed to characterize the materials optically. Intense, broad and strongly coupled multiple
photaluminescence were observed. These are indicative of relatively high concentration of defective axygen and Zn vacancies in
the film composition. Simuitaneously, the strongly coupled ultraviolet near blue emissions authenticate that the Zr ions are
capable of inducing modulated free excitonic (FX), donor accepter pair (DAP) and tinal aptical phonon i

Keywords: Photoluminescence, Thin films, free excitons, XRD..

light-emitting and laser emitting diodes that operate in the blue

Introduction
and ultraviolet region of the spectrum’. This article presents the
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The variation of thermaelectric properties of Z0,0x1m0Zn0 film system is reported here. The films are

fabricated in a chemical com| mﬁuﬁ-mmmumpmhkmmmm
pyrolysis technigue. XRD ilhmiwl‘ldﬂrﬁnfpmﬁrmdtqrhl arientation from (002) to
ﬂw}undqlﬁljphuas:hm halagy was improved on the addition

nn;ml
the cations. A maximum Sesbeck -15\!|1\f,flm-um&r:-wh1mnm*cm

lnﬁ!wwﬁ:hﬂﬂ:rﬁ:ﬂmxﬂmllnﬁhﬁd bradband model, At clevated
jpower factor i iderabl Wtoﬂixlﬂ“wmﬁfurxcﬂﬂluﬁdlmﬂm

o de in sheet resi at high temp

Intradurtion inorgamic  thermoelectric  matermbs  show  promising

= = electmomic crystal nature, fhis favors thermal conductivity
T T TR I, o TERSRSTANGN B G the free carier moquirshle Fom the kttice [13].

fmternational Journal of Research in Advent Technalogy, Vol 6. Na 12, December 2008
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Micro-strain, Dislocation Density, Surface Morphology
and Optoelectronic Properties of Indium Zinc Oxide Thin
Films
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Abstract- The article reports the fabnicstion of Indium Fine Owide (120) thin films wih different dopang
concenirions prepared by spray pyolysis techoique of a uniform subsimiz temperabare of 400°C on quanz
substratex. The mamerials &l under the cmegory of ransparent conducting axides, bence 1o lmp'lrml axygen
deficiencey and improve crystallcmison the films are suhjeoted bo voouum snnesling in air ambience of 101 *umibar hase
pressun: and 21 #H°C for two howrs. The siruciuml peofile mvestigsied by XED technaque confirms the growth of
particles in hexapgomal wurtyite stnscture. Impolu.ru strocturnl parameter such &s size of crystals. disbocations density
and microstrain of thin films were caleulsicd using Scherrer’s formola and wmiform deformation model (UDM) af
Williamson-Hall method. SEM analysis indicated dense and uniform surface morphology for the prepared Alms.

Zing oxide (Zn0) is the most acclaimed wide direct band gap
s:rrucmdw:lm with  countless applications . mcluding  blue
1 devices, low threshold room temp 'Vlam
solar cells, photo catalyst and near UV optoelectronic devices'™
N-type higher valent impurity in wurtzite ZnO at Zn™ coordinates
and pronounced oxygen deficiencies can lower the electrical
resistivity and improve optical transmittance of Zn() thin films.
Zine oxide doped with #irconium; reviewed previously as stable
transparent  conducting rnz!cnal,a (TCM) even at extreme
conditions could be a didate in
devices, when tuned precisely ** Bmdcs, rare-carth clements can
provide better luminescent centres than the transition metal ions
due to their 4f1nlrnshel| transitions which give nise to narrow and
intense emission lines”. Zire is @ known o-type impurity
with @ larger 1onic mdivs (0.8A°) than 70 (0.74A7), however,
the ionic radii's are comfortably in the tolerance level for doping.

Hence, Zr*" can occupy Zn” sites in crystal lattice. In 200, Zn
mnferstitials induce @ state with two electrons above the
conduction band maximum (CBM) and these two cledrons can
be transferred to the conduction-band offering +2 charge state
{Zn™") and thus intrinsically ZnO will always donate dlectrons to
the conduction band by acting s 1 shallow denor”. Along with
this, doping in Zn0 films with Zr would results in donar electron
population and likely to improves transparency in the visible
range. This means that Zr doping can be used to alter the ntrinsic
properties of Zn(. Howbeil, the comprehensive discussions in
terms of electronic structure, native point defects, impurities and
their influence on certain color emissions are necessary 1o
substantiste the role of such materials m certain devices like,

restlts on the intense and broad PL emission at room temperature
on spray dwlﬂd Zr doped ZnO thin films. The sl.munrz] and
optical prop 1, analysed and d din braef.

Materials and Methods

Six batches of Zr doped #inc oxide photo emitting transparent
clectrodes are prepared on quartz substrates using spruy pyrolysis
method, with Zr dopant concentrations of (), 1,234 and 5 ata.
Zinc acetate dihydrates dissolved in a mixture of methanol, water
and acetic acid in a ratio 65:25:10 prepare 0.2 molar solutions.
Zr doping is achieved by adding zirconium m:.cl}l acetonate m
calculated amount to this solution. The sofution is ul i

the crucial sieps in the fickl of encrpy and icchnobogy
rescarch paying attention 1o the susshle mmerisls with
high elemenial abuncance, nom-boxicity and conversion
efficiencics [1-3], Considermg ihe cnergy icchnology
espects, thermoslectric (TE) properties of materinks are
regarded 25 most promising becuuse such materials can
convert the waste beat o electricity through a umique
phenomenon called the Secbeck cffect [3d]. Large
wmoant of heat is being wesicd in mdusirics, suiomobdles
and oil mines and this energy can be harvesied and
converted o electical ememzv by the hefp of
thermocleciric maienals Tl doie BiTe, =nd 5h:Te:
sliays are commenly regarded as the best thermeelectne
materiaks due to its hlgh:' efficeencies when il is wsed for

stirred for two hours prior to deposition. Quartz plates cleaned
ultrasonically and using nitric acid, chromic acid, hydrogen
peroxide, acetic acid and water respectively are used as the
substrate for deposition. The solution is sprayed on the substrate
which is kept at a temperature of 400°C using Holmare HO-TH
04 spray pyrolysis system. Same program under similar physical
conditions are used for the spraying of every solution to assure
uni{mru'ly of the film. Six samples with Zr slomic percentage
\smng from 0 1o 5 are prepared and annealed for 3 hours at
400°C in air. %mplcs were further annealed at 400°C in high
vacuum of 10°* mbar. The structural properties of the samples are
studied using XRD technigue, Cu-Ko-radiation, using Rigaku-
Miniflex X-ray diffractometer, photoluminescence spectroscopy
{Flum]ug 1|I- .Tuhu'l Vyon, excited with 325nm laser) wm

i i gl the @ p

room plications [8]. .Jlllmmg of telkarides
and sclenides of bismunh and amtimony such = Bi:
(TeasSees)s, (ShesBie:pTedshowed oiccllost 2T and
higher nstype camer concentmtions. alongside, petype
(hgsBig:hTe; compounds are  also  extensively
imvestigaicd [6]. Groap IV ellmides lke PoTe, Gele or
SaTe are widely invesiipsted thermoeleciric materials -
8. Like photovolimics, thermoelectriciy can sl be
‘mssociated with green technobomy and this has the capecity
o comtribuic i he energy requirement of the socicty [9
10 But even ioday, arganic themmoelectric materials mre
less stdied compared 1o the phowvolinic mmerials
However, thermoeleciric  muaterals  like  polypyrobe
reported - exhibit  exceflemt  thermal  conductivity
chamcteristics [11]. Bot this ebeciric canductivity values
need 1w be improved fisther for TE applicaisns and moest
of the current mesearch is direcied townrds this parpose
[12} In comparison with arganic thermoclociric maierial,

Imorganic thenmeelectnic mutemals show poor phonen
glass characier and 1his can be avercome by introduction
of defects in the crystal or hy deericmfion of crystal
quality, duping in crystals is  smart way o imqlemens
this. The metal oxides howce bocome o favorable chowce
considerimg the easiness in nduced lanice defects [14].
The oxides of meinl and ds combimfions are high
demperatre  thermockeciric  moierials  because of its
robustness at higher temperatares in which the other metal
alloys melts [15]. Zinc oxide is 8 wide band gap material
which can offer durshility in extreme temperatere and
chemical envirooments [16]. Tt has been chserved that a
meduction m size of mmenials will redoce the thermal
comductivity which in turn will impeove the thermoelectric
properties af the material Hence considerable ameunt of
reseanch is focused towards emproving the thermoelsctric
properties of low dimensionsl muterisls, especially namo
divensional thin films. Herein, we repod the fabrication
of IZndnZniia  thin  films ol chamging  the
comcendrations of rirconium and mwlsum in ZoCk then flms
by spray pyrelyss techniue on quanz suhsmae. The
structuse and surface mesphology of the films are reported
here. The thermoelectric Secbeck effect, thermocloetric
power factor and sheel resistance are messured and
reporisd in the amicle.

Materinls and met bods

A LT modar precursar soluton was made by ulmsenically
dizsalving Zime scetate dihidrate in & sclvent containing
methanol. deorised water and accic scd @ the e
65: 2500, Separate 1.2 malar sehusans of zircaniom aceiyd

1 1AAM - VBRI Press

ey, Mater. Letl. 2021,12(1), 21011596 [ ofe

The fils show excellen electricul property in terms of sheet resistance, modersie camier mobility and intermedisie
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Keywords—TCCOs, Optozlotonics, Thn flms, XRD, UDM.Maodel, UV Vis spectroscopy

L INTRODUCTION

Tramsparert canducting exides (TCOs) ore
wnique  class  of mastenials i conjusaic
mansparency and conductivity in same material'”.
Becawse of its unigue eleetrical and optienl features
TCOs has bocome an inevitable component of all the
optoelecironie devices and hence this has been a
thrust arca of rescarch for the lsst two decades™”.
Among metal oxides, tin doped mdivm codde, ITO, &
regarded as the mest decisive TCOr mmerial that
shows very promising ehectrical conductivity and
wery high opiical tmreperency’. Zino oxide hased
TCOs such as Al doped ZnlRAZN. In doped Znlh
(120, Ga doped Zn(W G20, Er doped Zo0) and Zr
daped Znf has proved s potential candidste wiik
TCO behavior™ ", Herein, we repoct the deposition of
Indivm Zinc Owide films by spray pyrolysis
techoique s dfferenl miomi  concentmizons  of
mdiem additives I zine . oxide. Many  previnus
reports established that the electromic properties af
Zine m‘.lﬁecu.n b-ecwmulcrnbty improved when doped
with Indium'""" Besides iss excellent TOO property.
L0y films are crucial materiaks. becawse of the lnrge
work  function.  compamtively low  deposition
temperatare and very low surfsce soaghness. Hadri

et al. eponed a low resistance for Indimm doped and
fherine doped Zndd  samples deposiied by same
techmique’. This study mainly comprises with the
eflect of doping =nd  wvamation i doping
concentratons on the structwral peofile of Indium
zine axide films. We have employed XRD analysis
for determination of structural chamcteristics and
uniform deformation model for dewrmimution of
micro-structaml profile of propared films. Besides.
the mansparent conducting propenty of the films was
alsa investigated and isreported here.

L EXPERIMENTAL

Four baiches of indmm zine oocde flms wish 2,
4, & and Ratc indinn doping were depssitadalong
with pristine Zol) thin flms, on fused silien subsimie
by autcemaied spray pynolysis technigue of o subsirate
temperature of 400°C. Zing acetwie dihydmre and
mdium  aceiate are used s starting  selubions
assources for Znand In cations in 120 3ml of 0.2
malar zine scetate dihydrate solution was made ina
mixer of methanol, scetic acid and deionised waier
and is used os the host solufion.  Simélar salutions of
Indium acetate is also made in order to wse & dopant.
Calcalaied volumes ofihe indum acetsie sobations is

L4840
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Synthesis, z-scan and degenerate four wave mixing characterization
of certain functionalized photosensitive polyesters containing
ortho-hydroxyazo chromophores

|
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Absiraci= The arikcle repons the. fsbrication of Indum Zme Oxide (20} thin films with differem doping
concentrations prepared by spray pyrolysis pecheiqee ot 8 undform subsiate tempernture of 400°C on quanz
substrates. The nmterials fall under the catepory of transparent conducting oxides, hence w0 implant axygen
deficiency and improve erysallcmison the films are shjeciod to vacoun annealing in air ambience of 107 mbar bae
pressare and at $00°C for two bours. The structural profile mvestigsted by XRD technique confirms the growth of
particles in hexagonal wurtzite stucture. Importamt stractural parameter such a5 size of crystals, dislocations density
mnd microstrin of thin films were enbeulmed using Scherrer's formuls and wniform deformation model (UDM) of
Willaamsco-Hatl method. SEM anabysis indicated dense and unifarm surface morphology foc the prepared films.
The films show excelient chevirical property in terms of shect rexistance, moderste camer mubiley snd inlermedizie

camier concenimbions.

Keywords—TC0s, Opeoclowanics, Thin films, XRED, UDM-Madel, UV Vis spectroscopy

ARTICLE INFO ABSTRACT

Admicle Ristary: The ion and NL i of polyesters containing aoarmatic residues
Hecelved 20 Dcrober 1014 in the molecular hackhane, functi ith s presented. Samples were
Maceived fie Reviad Rumy o arch Jy studied for its UV-vis absorption, FT-IR and intensity dependent nonlinear absorption properties.
ama‘::;':::':;g;" o Manlinear characterization was carried out with z-scan wsing frequency doubled, Q-switched Nd:YAG
laser ugerating at 512 nm. The closed aperture 2-scan spectra revel the self defocusing effects of the
sarmples with ing values as high as — 128 » 10 "* {esu} far cer-
tain samples and the corresponding third ordes susceptibility coefficient af the oder of 295 10 T
{esu). Degenerate four wave mixing technique was employed iate the findings. The
fits show that the malecules cxhibit reverse saturable absosption. 4 study of beam fuence dependence of
nanlinear sbsorptivn coefficient (fi.e) has been presented. All phenomena indicate that molecules are
rewerse saturable absarbers whise optical limiting property gets enhanced with increasing conjugation

[r—
Fhatosencitive azopalyesters

et al. reporied o low resistance for Endmm doped and ?.;’f.,":“,:;,",ﬂ:',“‘g" o

flucrine doped ZnDd  samples deposited by same gt Lo

techrique™. This study mainly comprises with the Remrch Aﬂide

L INTRODUCTION
Transparesd. conducting exides (TO0) are

migue  class  of meterials  that  conjupue Nuedinear refraction

transparency and conductivity in same material' effect of doping and varmtion m  doping Four wave mixing length.

Breatse of its unigue ebectrical snd opticnl features concentrations oo the strucal profile of Indium © 2015 Elsesier BV, All rights reserved,
TCs has becoame an inevitahle compenent of ol the zine oxide Glms. We have emgloved XRD analysis . . ’ ;

optoclectrunic devices and bence this has been 2 for determination of structarl chamcleristics and Keywords: Triple layer nanacamposite, photocatalysis, methylene blue degradation, photoluminescenc

e Y e O B umiform deformation model for determimation of

Amaong metnl oxides, tin doped indivm cocde, ITOL & micro-strucinml profike of prepared filos. Besides, nanocomposites 1. Introduction applications in ive palymers hle optical

regarded as the mest decisive TOO material that
shaws very promising ebeetmical conductivity nnd
very high optical tmrsparency”. Zine oxide hased
TCOw such as Al doped ZniWAZDY), In doped Znd
(120, Ga doped Zni G0}, Er doped Zn0 and Zr
doped Zn(} bas proved & potentinl candidate with
TCO betavior ", Herein, we report the deposition of
Indium  Zing Oxide films by spray pyrolysis
techmique &1 &fferemt atomic  concentmtsons - of
indiom: odditives in gioe oxide. My previous
reports estabfished that the electonic propemies of
rinc axide can be comsiderabiy improved when doped
with lidium' " Besides its excellent TCO propenty.
1Z03 films are crucinl materiaks becamse of the large
work  function,  compamtively  low  deposition
tempenatune and very low surfsoe roughness. Hadri

the transparent condecting propenty of the films was
alsa investigated and iseporicd here.

L EXPERIMENTAL

Four baiches of mdimm rine exide Glms weth 2.
4, t and Rai® indium doping were deposited along
with pristine Zo0) thin flms, on fused silica subsiace
by mutomated spray pyrolysis technigue ot o substrane
tomperatare of 400°C. Zinc accisic dibydmte and
mdism aceinte s used a5 strting  sclutions
mssoarces for Znand In estions in 1200 5lml of 0.2
malar zine scetate dihydrate solstion was mude in o
mixer of methanol, scetic ocid and deiondsed water
and is used as the hosi solution. Simdlar solutions of
Indium acetite is also made in onder to wse & dopant.
Calculated volumes ofthe indum acetme sobmions is
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Ever since the discovery of azo dyes in 1863, a wide variety of
its physical and chemical prnpemes has been dnmovered one of
the most b {and s d
is rans-cis phy ization. necalu of the di in rhe
structure of the isomers, the trans-cis photolsomerization are
always accompanied by significant changes of polymer properties,
such as the phase, conformation and optical properties. The con-
formational changes induced by photochemical trans-cis isomer-
izatien of the azo groups and their effects on polymer properties
or polymer solution properties have been reviewed in 1989 [1,2]
A hibir high optical nonl di pho-
d trans-cis i molecular i and
nonlinear absorption. Azo polymers with photochromic properties
offer a vivid panel of lUnear and non-linear optical properties. The
extra ordinary growth and development of nonlinear optical mate-
rials are areracting much interest on account of its immense

* Comesponding author

Interconnectors, optical data storage based on photochromism,
chemical photoreceprors, non linear optical limiters, and holo-
graphic surface relief gratings {3).

In general, organic modecules bearing electron donor and accep-
tor groups connected by electronic conjugation exhibir large values
of second and rhird order oprical properties. Azo polymers provide
an artractive possibilicy for NLD properties because of their pro-
cessability, good optical properties, wide variety and low cost [4].
Inorder to provide extended conjugation between donor and with-
drawing groups, both main chain and side chain azo polymers have
been synthesized and their NLD properties tesred [5]. Many syn-
thetic strategies have been developed to incorporare azogroups
in a polymer network. These include doping of an NLD chro-
mophore into 3 polymeric matrix {guest-host system), covalenty
ataching the NLD chromophore with other polymer systems
elther as pendant side group to the polymer backbone or into the
main-chain hackbone [&]. Furthermaore, the crosslinking rechnigue
has also been used to suppress the reorientation of an NLO chro-
mophore due to molecular moton.
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Wi repinit our results on the identification of Large order enhancement in nonlinear optical coefllcients of
palymerized indale and its comparative study with reference to its monemer countespart. Indole mona- TR —————r T ——— |
smer shows virually lirtle third order effecrs whereas its palymerized vession exhibirs phenpmenal Pocaresd 15 At I078 gt Rt 7 e iy i il m“m“m“rm“‘“"mw“ il el e fcmlerg £t
increase in s third order nonlinear optical parameters such as nonlinear refractive index and noalinesr g ikt Wl 532 i, T ik it oF MRl VAG L, Blodsliiuiir e pathieh xeliatlir, pocamdii
absorption. Open aperture Z-scan trace of polyindole dope with Q-switched Nd-YAG laser source 1o indew dral sovond-order meletslar bypengobrizakiliy vahises wine gusaied. The. oprical
(532 i, 7 ns), shows [ value as high as B9 cm/GW ar a beam energy of 0,63 GWicenr’. Closed aperture i el e e aruralbie 1o b Two-gihowes and exied

T

mm:’h Z-scan done at identical energles reveals nonlinear refractive index of the order of <355 « 1077 m?/W. Dbl mapiten . Wit P show nuilingis dplion Coclivet | flae) & B A,
i i Hand gap measurement of polyindole was done with UV-Vis absorption spectra and compared with that P cuspars of thete cosspossds nevesl naskable sl dnd
Conjugation af Jnldule. FTIR :pe;m;:?»e mg:mum’ and palylm;zedmve siong were recorded and relevant bond for- rricterre) v jigitiac. This aifile Al reports extrssrdinary gomih of e oeder opical fonlissanty in
Photaluminescence mations wiere confirmed from peaks. Photo Apeira were w Pt sboscpiiin Jrere Comarin upon certan denon sbsTinutioss i Gns of hydsogen. Dogesesse Fosr v by
Twa-phaton absorption know the emission features of both modecules. Beam energy (o] versus nenlinear absorption coelficient Thesd ;‘,’.:,.:mm, (OO et ol D Compuunds wene analyeed W verily e Z-wcan rewulls Elecirodaic Surfr fe-

Reverse saturable absorpbion. () plot indicates reverse saturable type of absorption behaviour in polyindole molecules. Degenerate
Optical limitiag Four Wave Mixing (DPWM] plo of polyindole reveals quite a cubic dependence berween probe and phase
veave miting conjugate signal and the resulting 3™ is comparable with Z-scan results. Dpuical limiting efficiency of

is bile with certain d ives of i and graphene oxides.

© 2016 Elsevier BV, All ights reserved.
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L Isireduction nohinear optical [HLD device Lbwicators {75 Howewer, many

1. Introduction organic malecule to exhibit a nonlinear optical effact. Thereafter, o i _— g i et ;‘“"“*";"""‘“ 7‘:"': :‘:m‘ﬁ‘: 5':;‘:;";*"“““';“"‘;
nonlinear optical effects were reported in many other organic i cenjug e LML R il ek shpeii

i R e S R R S i e i e s systems have led to compelling technological promices inferms of  depree of optical Bgure of medt in terms of fransparency 2nd

novel Bigh performance maerals and devices [13) At the  poslnearoptical coefficients at many wavelengths 5,4
ﬂllw the warious clases of compownds m‘m@,ued.

of Freechurch Training College in Glasgow, UK, demonstrated in  metallo-phthalocyanines 6], porphyrins |7], fullerenes |£], gra- il Seales the: A s Eitlons. Socuenni 1 their-

1875 the second order electric field induced refractive index pheng oxides |9] etc and the importance of novel materials were

changes in number of solids and liquids under suitable DC field
{1|. This phenomenon later on happened to be known as DC Kerr
effect and was the first observed nonlinear optical effect. Two dec-
ades later in 1893, Friedrich Pockels |2 could observe nonlinear
electric field phenomena in crystalline materials like quartz. The
regime of nonfinear optics goi fourished after the invention of
laser in 1960 followed by the observation of second harmenic gen-
eration (SHG) in quartz performed by Peter Franken et al |3] of
University of Michigan in 1961. The compound 3, 4-benzopyrens
developed by Rentzepis and Pao in 1965 4| was the first SHG

* Correspanding author.

Aoy
ii7je 2016 El

realized through experimentation, theory, models and synthesis.
The iing growth and of nonlinear optical
urganic materials and its applications in laser cavities, integrated
optical devices and optical limiters during the past three decades
has rendered photonic technologies an indispensable part of our
daily life.

Indole, a white solid at room temperature, is an aromatic hete-
rocyclic molecule which consists of a six-membered benzene ring,
fused with fi nitrogen- ini; pyrrole ring
{Fig. 1} It is an found « in moth: ture
and is produced by a variety of bacteria in its routine physiological
process. 2.5% of natural jasmine oil contains indole. It was first

drdual molecular upics ane e eseential dymamics that contrs ihe
observed optical nonlinearmy in majority of the arganic com-
peotends. Vivid sirategies have been repanted by vanous ressarch
groups o enbance the nonlinedr optical features of conjugaied
orgatic molecular sysiems | 4] Each scherne has it own meris and
demerits. Bt ver since the develapment of soch straregies i e
eadly 19605 I cdane, moree buas met out etk an all pervading
solution. to the entire specfication bsoes stpolited by the

L e grewepryn

a1 I ST
RS- HETFE 016 Elumsr B, Al gt T

owmain hased molecular systems are 2 scacely studied com-
pound for i nosinear applicicons, whereas many of @ de-
rivamwes are widely investgared dor varines other phota physical
applicaoness [0 12] Many of the coumanin denfvatives ane
exeensively used for commencial prodecnen of Boorestent dyes,
deodorants, skin Intions, and & gain medium i dye lser cavities
Thiey sieow 2 broad variety of pharmuacological acoities ke
anti-inflammatory, anribiotic, antidiaberic, and antidepressant ac-
meies | 15). Surh compounds are disoe known dor their photo-
chemical and phowplysical propenies. Especially, pure coumann
can undergn 2 reversdble phoio induced cyclodimerisation. wpon
irradiarion at wawvelengzh i > 300 nm keading to cycloburiane based
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KM Farisha Hassan. P (2020) National : 0 National :0 (Nova: ISBN
Pre-print: 0 Pre-print:0 LRI T
Dr.Feebarani John 2019 Parvathy Suraj(2020)  Nil Nil 1 Nil
Dheera P(2020) ISBN-978-81-
7255-134-6;
Dr.M. Nithya 2019 Shabana Ebrahim (2020) Nil Nil Nil Nil
Dr. V.A. Ayisha 2010 Abdul Nafih PK (2012) International :1  International: 2  Published: 7
Sakhi T.G (2014) National : 0 National : 0 Rem(?te . PGS
Applications:
Beegam Feby P (2014)  Pre-print :0 Pre-print :0 Society and
Athira P.G (2016) Environment,

o ISSN : 2352-9385
Jimnisha K (2018)




Dr. V. Santhosh 2014 Pramod A.K.(2018) Nil Nil Nil 5

Dr. C. Sreejith 2019 Ms. T. Nanditha Nandan Nil International: 1~ Nil Nil
(2019)
Ms. M.S. Parvathy
(2020)

Dr. K.S Arunkumar 2017 Samreena  Mohammed Nil Nil Nil 4

(2019)
Jewel John (2019)

Dr. Brijesh V K 2018 -- Nil Nil Nil 2







