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Abstract

The Chothavitai beach of Thengamputhoor village locatad in Kanyakumari district of

Tamiinadu state lying along the Southwest coast of India, is a recreation spot fraquentad
by tourists and local people. In the present investigation emphasis was laid on the
community structure of diatoms in the surface water of two stations of Chothavilai beach
for a period of six months from January to June 2004. Atotal 0§62 species of diatoms were
recorded from the two stations. Diatoms population density revealed a definite and distinct
seasonal pattern at both the stations. Maximum popuiation density was recorded during

monsoon season.

Keywaords: Plankton, Diatom, Chothavilai beach.

(ntroduction

QOcean is the largest habitat and covers
about 71% of earth’s surface. Unlike fresh water
and terrestrial habitat, sea is continuous and is
inhabited by various organisms. In fact life started
in the marine habitat and is called the “cradle of
life". The marine habitat exhibits two clear
horizontal stratifications named pelagic region or

~ whole body of water and benthic region or bottom

region. The seasonal climatic_changes in the
marine environment play a significant role in the
ecological cycle of the indian seas, especially
Arabian sea. Observations made over the years,
point to the fact that the seasonal changes brought
in through the pre-monsoon, monsoon and post-
monsoon phenomena along with the resultant
oceanographic changes influence the overall
productivity of the region significantly. Planktons
are pelagic floating organisms and are moved by
water current. But they cannot move against the
current. Most of the planktons are microscopic in
nature. Both phytoplanktons and zooplanktons
occur in the sea. Phytoplankton form integral
Bomponent of the marine ecosystem.
Phytoplanktons are mainly composed of diatoms,
green aigae, blue green algae, dinoflagellates and
siticoflagellates Gowda ef a,, (2001).

.

Diatoms are unicellular, pennate and
centric forms of diatoms are present. They raflect
subtle changes taking place in their immediate
environment. This feature helps us in predicting
the relationship of diatoms with their immediate
environment by studying their population density,
species diversity, species richness and evenness.
In the present investigation emphasis was laid on
the community structure of diatoms in the surface
water of Chothavilai beach.

Materials and methods

Micro-phytoplankton (Dlatoms} samples were
collected at monthly intervals from surface sea
water by towing plankton net made of bolting silk
{mesh aperture size 48pm) for half an hour. The
collected diatom samples were fixed with acidified
formaldehyde solution for the guantitative analysis
using utermoh'ls inverted plankton microscope. The
diatom taxa were identified with the help of
classical works of Venkatraman (1939), Cupp
(1943), Subrahan]anyanﬁ 946),Prescott(1954),
Wood (1963), Desikachary (1959,1987), Hendey
(1964,1974), Sournia (1968,1970,1978), Steidinger
and Williams (1970) and Anand et al., (1986).

Species diversity index (H') of the surface
diatom community was analysed using the formula
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A Study of Antlbacterlal Activity of the Crude Extracts of

Biophytum sensitivum - .
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Introduction .

Biaphytum sensitivumi (Muldcutti) is a perennial herb be-
longing to the family Oxidaceae. It has very small flowers

" with wide distribution in India. It is an important flower for
" the people of keral both for its medicinal vahses and cultur-

al importance. Biophytum is used for the treatment of chest

compleints, convulsions, cramps, inflammatory tumours,

arthritis, back pain, bone spur, leg pains etc. Its ash is mixed

with lime juice and given for stoniach problems. The leaves-

are grinded in butter. milk and used for treating dysentery.
The powdered: leaves and seeds were applied on wounds
(Bever and Zahnd, 1979). It-is a good medicinal herb, and

is used to clean, uterus after delivery. Biaphytum sensiti-"

vum is one of the planits used against snake envenomation,

The administration of methanolic extracts of Biophytum .

sensitivum increases the total White Blood Cell count and
stimulate the hematopoietic system by inéreasing the count

of bone marrow cells. The antitumor activities 6f Biophy-
tum sensitivim extract was determined by both in vitro and -
in vivo methods. In the present study an attempt has been

made to reveal that leaf extracts of. Biophytum sensitivum

: possm antibacterial actlvtty

. Materials and Methods

-Heaithy plants of Blophytum sensitiyum was col.lected from
* different areas. of Kottarakara of Kollam district (Kerala) _
dunng the mosith of November 2013. Herbmu;n speci-
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men of the study material has been deposited In the de-
partment herbarium. Leaves were harvested, washed and
dried in shade, Dried samples were powdered and 5g were

extracted with ethanol and water-in soxhlet extractor. The. -

ethanol and water extract was concéntrated under vacuum
in a rotary evaporator. .
The antimicrobials present ln the. plant extract, were al-

lowed to diffuse out into the medium and interact in a plate

freshly seeded with thé test organisms. The resulting Zonés
of inhibition will be uniformly circular as there will be a

confluent lawn of growth. The diameter of zone of mhlbi. )

tion can be measured in centimeters.

- ‘The medium was prepared by dissolving 339 of the

commercially available Muller Hinton Agar medium (Hi-
Media) in 1600mL. of distilled water. The dissolved medi-

um was autoclaved at 15Ibs  pressure at 1219C for 15 mm- )

utes. The autoctived medium was mixed well and poured .

into 160mm petriplates (25-30 mL/plate) while still rolten. -
Oné.litre of nutrient broth was prepared by dissolving.

13g of commercially avatlable nutrient medium (HlMedla)

. in 1000mL distilled ‘ater and boiled to dissolved the me-

dium completely. The medium was* dispensed as desired
and sterilized by autoclaving at 15Ibs pressure (121°C) for
15 minutes. Gentamycin is used as standard anubactena]
agent (concentration 20mg/mL).

Petri plates containing 20mL Muller I-Imton mediuvm

were seeded with 24hrs culture of bacterial strain such as, -

Staphylococcus aurenis and E coli. Wells of approximately
10mm was bored using a well cutter and sample of 25, 50
and 100l conceitratioris were added. The plates were then

incubated at 379C for 24 hours, The antibacterial activity -

was assayed by measuring the diametér of the inhibition

zone formad around the well (NCCLS 1993) Gentamycm :
: IS uised as a posmve oontrol. -

-
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Phytochemical analysis of Ophiorrhiza pectinata
ARN. (Rubiaceae) a potential anticancer plant

GM Lekshmi and A Gangaprasad

Abstract

Ophiorrhiza pectinata (whole plant) solvent extracts (chloroform, methanol and water) were prepared by
Soxhlet extraction method and these extracts were subjected 1q thin layer chromalography, The mobile
phase used was chloroform: methanol (24: | ratio). Camptothecin (authentic standard) served as the
reference. Retention factor value (0.6) was abserved in the extracts of chloroform and ethyl acetate,
corresponding to the similar band observed from reference standard (Camptothecin). Camptothecin

‘appeared blue fluorescence under UV light and turned orange red colour while spraying dragondorfts

reagent. Camptothecin was quantified using Hig.h performance liquid chromalogmphy, A slandard graph
of Camptothecin was made using Camptothccin and the Camplothecin content of whole plant (field

‘ Camptothecin was
confirmed, the yield of Camptothecin (field grown plant) was 250.54 Bg &' dowt, P

Keywords: Camptothecin, suspension cullure, Rubiacene, high performance liquid chromatography.

Introduction

The genus Ophiorrhiza L. (Rubiaceae) with about 400 species is distributed from Eastern
india to the West Pacific and from South China to Northem Austrajia U The genus
Ophiorrhiza consists of 49 species in India (231, Different species of the genug have beengused
in traditional medicines against snake bite, ulcers and wound healing, uleers, helminthiasis
poisonous wounds, gastropathy, leprosy and hydrophobia ¥, Most species of Ophi, .
characterized by the presence of a cylotoxic alkaloid, camptothecin, which is the only natura|i
occurring topoisomerase-linhibitor '* 8, The presence of camptothecin gives great ;m,,omc’e'
0 Ophiorrhiza species in cancer research and hence Ophiorrhiza species are economically
very impontant due to the presence of CPT and other valuable alkaloids. Ophiorrhiza pectinata
Arn. is a herbaceous plant and is distributed over peninsular India and Sri Lanka. The main
objective of the present study is to evaluate Ophiorrhizq pectinata and quantify camptothecin
using HPLC

Materials and Methods

Plants were harvested, washed and air dried. Dried samples were powdered and 5 g was
extracted with chloroform at room temperature under congtant stirring. The first extraction was
carried out for 6h. The extracts were separated through Whatman No. | filter paper and the
residues were again extracted at Sh interval till the extract became colourless. The extract was
concentrated under vacuum in Rotavapor (Superfit, India).

Thin Layer Chromatography (TLC)

Glass plates (5 mm thick) of dimension 5 x 20 and 10 x 20 cm and rectangular glass
chromatography chambers (30 x 20 x 25 cm, Borosil) were cleaned thoroughly and rinsed with
95% acetone and dried. TLC plates were prepared using silica gel as the adsorbent. Cleaned
glass plates were kept flat closely side by side over a uniform flat surface of the TLC plating
device. A slurry of silica gl was prepared by mixing silica gel with distilled water 1:2 {(w/v)
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Abstract : .
a pectinald Am. an important medicinal plant(Rubiaceae) has been

Indirect regeneration in Ophiorrhiz (
achieved using leaf explant. The young leaves excised from 4-6 months old plants of Ophiorrhiza pectinata were
cultured in Murashige and Skoog (MS) medium containing agar (0.8%),sucrose(3%) and different concentrations

cultred e fonm  dividually and in combinflt_i00~ Organoge‘netic callus induced from leaf scgments were
aining BA/KIN/2ip alone at lower concentrations in order to get

Mubcultured onto different regeneration mediq gont
. -on from the callus.Leaf callus initiated from KIN (1 mg/) and PIC (1 mg/1) on sub culturing to
m of 6 shoots from BAF 2 mg/l.Leaf callus raised from 2,4-D ( 0.5 r:g/l)

(ts} regeneration media produced & maximu . ‘
and along with 2ip (1 mg/l) on transferred to regeneration media 'Plzoduced a maximum of 13 shoots in BAP ( 1
jon of microshoots occurred on M.S. medium containing GA3 { 3 mg/l), increase in concentration

mg/t). Elongaty

of GA3 decrease the shoot length.Auxins (IAA, IBA, NAA) alone induce rooting, IAA ( 4 mg/l) showed

. A and NAA.Rooting shoots were wransferred fo liquid M.S medium over a filter pape ‘l‘;e_ better
handening. Further these plantlets were transferred to plastic cups containing soilrite. The plant {)etp r bridge for
with Hoagland’s solution pc-modacaliy and subsequently hardened plants were transferred t s were wetted
conditions for establishment where they showed survival rate of 80 %. ed to green house

Keywords: Ophiorrhiza pectinata ,Camptothecin, Rubiaceae,indirect regeneration

Introduction

Ophiorrhiza pectinata Am. belongs to the family Rubi e Aiated
Srilanka. The genus Qphiorrhiza co'nsists'of about 12’0 sp:(l:?;: aeazgddisltf'il;itlz;;bil:}t?oo’v crl peninoutar [ndia and
Species of Ophiorrhiza ate economically important and many of these species contain p}?! and subtropical Asia.
comPound a cytotoxic alka.lon.:l camptothecin and other valuable alkaloids. A prelimi a high value anticancerous
pectinata also contains this important alkaloid (0.0040mg/g dry wt}). The pre;e l?ar}’ study conducted in O.
stat}dgrdlze protocols for indirect regeneration of Ophiorrhiza pectinata via call ot study was conducted to
variation among the regenerants. callus culture and to find oul any

Materials and Methods

Young leaves from an actively growing plant of Ophiorrhiza ] i
pectinata maintained i

g:g:::ln:::h og S;t;::t‘g;:ﬁ?;le;:f: :amdl used as explants. Explants were first washede?n Tun?niﬂan: o garcen,
minutes. The explants were then washzzlp ﬁ?its were surface sterilized by immersed in 0.1% H clg ‘; o
containing various concentrations of 2 4t [)ce with sterile distitled water. The leaves were cutg o} r S
roliferated callus were transferred s al‘ld plclorqrq individually and in combinati e 30 dage e
p erred to MS medium containing different cytokinins viz nggn.kA e 30 s The
iz, , kinetin and 2ip. The

roliferated stunded shoots w :
p ere transferred to different concentrations of GAj3 for shoot elon E
elongation. For rooting

and NAA. All the cultures were incubated at 2 0
. 5£27 C under ; e
notoperiod. After 4 we a relative humid :
gn < gfrden e :k? thel rooted plants were deflasked washed and transfe;r;:iy of 50 .to 60% anc.! 12 hour
: 1. The plantlets were wetted with Hoagland’s solution periodicall to plastic cup containing sand
y
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SICO-CHEMICAL CHARACTERISTICS IN
RELATION TO POPULATION DENSITY OF
DIATOMS OF CHOTHAVILAI BEACH,

KANYAKUMARI DISTRICT

G M LEKSHMI*, M SUKUMARAN** and M MATHEVAN PILLAI**
Department of Botany, St. Gregorios College, Kottarakara, Kerala. *
Department of Botany, S.T.HinduCollege, Nagercoil, Tamilnadu™*

Abstract
The Chothavilai beach of Thengamputhoor village located in Kanyakumari district of Tamilnadu state

lying along the Southwest coast of India, is a recreation spot frequented by tourists and local people. In the
present investigation emphasis was laid on the physico-chemical characteristics in the surface water of two
stations of Chothavilai beach for a period of six months from January to June 2004. Maximum population
density of diatoms was recorded during higher values of silicate, nitrate, salinity and rainfall.

<¥ Key words :Diatoms, Phytoplankton,physico-chemical, population density, salinity
‘ Introduction

The inter refationship between the organisms and their immediate environment is unavoidable and
inseperable. It is more so in the case of phytoplankters, because they respond quickly to the changes in the
environmental conditions of the habitat where they live. The fluctuation in phytoplankton deasities is due to
various factors such as salinity,light,turbidity,temperature and nutrients (1,2,3,4,5) Salinity is the prime
factor(6&7) high salinity favours phytoplankton abundance. In summer nitrate and phosphate were utilised
exhaustively and the productivity was maximum(8) Chothavilai beach is a recreation spot frequented by
tourists and local people as well. The quality of the beach and the environment should be hygienic and healthy

to the fun loviqg people. Ir{ the present study an attempt has been made to assess the water quality and the
immediate environment using the diatoms as a tool.

Materials and methods

The surface water’saﬁxmple was collected monthly in a plastic container. Water temperature was recorded in the
, surface water. Salinity was recorded with the help of a salinometer (Erma,Japan). Water pH using a pH meter
.~ (Elico). Dissolved oxygen content was estimated by modified Winkler’s method. For the analysis of nutrients

water san_1p_les were‘ﬁltefe.d using a Millipore filtering system and analysed for dissolved inorganic phosphate
* nitrate, nitrite, reactive silicate,sodium,potassium,calcium and magnesium. ’

Micro-phytoplankton (Diatoms) samples were collected at monthly intervals fr
towing plankton net rr}ade qf }Jolting silk (mesh aperture size 48um) féc,)r half an ho?ll;n 'SI‘l;xr:Tflliei ‘:ﬁ:?rtgl)‘:l
samples were fixed \fVlth acidified formaldehyde solution for the quantitative analysi.s using ut o h’lla
inverted plankton microscope. The diatom taxa were identified with the help of classical g uke“n0 i
(9,10,11,12,13,14,15,16,17,18,19,20,21) icalworks

The study period was demarcated as bre-monsoon (January,
May and June) for thg sake of convenience of study as the early
in the months of April,May and June 2004.

February and March) and monsoon (April,
onset of southwest monsoon brought rainfall

: —;ﬁ;"ﬁgmmo
wwwirarorg | 211
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CHOTHAVILAI BEACH, KANYAKUMARI
DISTRICT
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Abstract

. in Kanyakumari district of Tamilnadu state lying along _thl
The Chothavilai beach of Thengamputhoor v:)ltlaf%:qll?:z::g l[;'y touﬁsts and local people. In the present ‘investigatlor'
- Southwest coast of India, is a recrcatllon izmeters in the surface water of two stations of Chothaw}an beach fqr E:
emphasis was laid on the heavy metja ;::12004— Only low conCentrations. of heavy.metals were found in water dungg
period of six mo(n;th; ;‘rog:) iizﬁ?rrzii?nsuof Iron and manganese were [;lgher during the monsoon season and the
the study period. The : - ing pre-monsoon season.
Keywords : Chothavilai beach, heavy metai. monsoon season. Kanyakurari disic,parametes
rds : Cho ’

513:;“0&0“ , d covers about 71% of earth’s surface: Unlike fl:eshwatf:r and terrestrial habitat,sea is

ean is the largest hal?ltat and co s organisms. In fact life started in the mam}e hal?ttat and is called the “cradie o}
g} tinuous and is inhabited by va:”c;uclcar horizontal stratifications named pelagic region or Wwhole body of water and
1ife2, The marine habitat exhll?lts Most heavy metal pollution fhat occurs in thq coa'st?l areas are mﬂuencgd .b.y local
be._.aic region or bo?tpm rf:gloent-i mes it may be due to human mter.fercnce or oil spn‘llmg durmg fishing activities.The
hydrogfaphical.condmons'fgmorganisms and their immediate environmentis unavoidable and inseperable, It is more
inter relationshlg bsytr;ﬁ;mfers because they respondquickly to the changes in the environmental conditions of the
so in the case of ph :
habitat \,Yhe:re they '[“;e;-ecreation spot frequented by tourists and local people as well, The
Chothavilal be;‘cgj? be hygienic and healthy to the fun toving people. In the present stud
fnvisl‘;::s“g:: :,a(:er quality on the heavy metal parameters.
0 a
Materials and [::ﬂ;:::];le was collected monthly in a plastic container. Water samples were collected from the
The surface Wa f the coastand immediately kept in an ice box and transported to the laboratory to avoid
surface' reg:::,n 1?11@ water samples were then filtered through a Millipore filtering unit using Millipore filter paper
contim:)nzs u.)_ The filtered water samples were pre-concentrated with ammonium Pyrolydinedipthiocarbonate
(m;% ) 'methyliso-butyl ketone (MIBK) extraction procedure followed by 4]
A filter:ed water was divided into two 500m| aliquots and the pH was adjusted to 4+0.| : '

" % nitric acid. The heavy metals were pre-concentratec.i and separated from the by|k matrix by complexation witt
of = d extraction into MIBK. The organic layer containing metal chelates was collecteqd and back extracted witk
A i acid and diluted with metal free double distilied water t0 a minimum quantity (25ml). Re-exiraction of
SO'ﬁ» ;:;l;;fle with the addition of APDC and MIBK to cach aliquot established the blank_
eac - :

quality of the beach and the
Yy an attempt has been made

. : samples were calculated with the help of thest
ibration curves concentration of the working solution for each element. Metal concentrations in the samples were
alibrat d with the help of these calibration curves. _
!310‘;:‘“;“ dy period was demarcated as pre-monsoon (January, February ang March) and monsoon (April, May anc
Z) T’or the sake of convenience of study ag the early onset of Southwest monsoon brought rainfall in the months of
:l;ril May and June 2004.
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Tunable light emission using crystalline carbon dots
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Abstract Carbon quantum dots (CQDs) with an approxi-
mate size of & nm were prepared by a simple and cost-
effective green technique—pyrolysis of cotton. Synthe-
sized CQDs exhibit broad fuorescence covering almost
blue and green light wavelengths. They show low c¢yto-
toxicity and good photostability. A simple mixing of rho-
damine 6G chloride with highly fluorescent carbon dots in
water led to aggregation of dye molecules on carbon dot
surface. Controlling the emission of free thodamine 6G dye
with that of the resultant carbon dot-aggregated rhodamine
6G composite resulted in efficient white light emission
with the CIE coordinate (0.305, 0.313). Suitable mixture of
blue-light-emitting CQD in aqueous solution and rho-
damine 6G dye can potentially be applied for tunable white
light emission.
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Introduction

Owing to the increasing demand for white light sources in
various fields such as lighting and displays, exploration of
efficient and cost-effective white-light-emitting materials
has dominated the lightning research. White-light-emitting
d.iode.s (WLEDs) are promising light sources due to its long
life time, compact size and low power consumption (I).
Fluorescem carbon-based materials have received increas-
ing attention in recent years due to exceptional advantages
such as high optical absorptivity, chemical stability, bio-
corppatibility and low toxicity [1-8]. These materials
mainly include carbon dots (CDs), nanodiamonds, carbon
nanol}lbes. fullerene and Auorescent graphene [2.’4]. The
prominent properties of fluorescent carbon-based materials
differentiate them from (raditional fluorescent materials
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A novel heterogeneous catalyst based on reduced graphene oxide
supported copper coordinated amino acid - A platform for -l
morphine sensing

V. Anitha Kumary **, Pinky Abraham 2, Renjini § %, B.E. Kumara Swamy ®, T.E. Mary Nancy €, Aparna Sreevalsan *
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ARTICLE INFO ABSTRACT .
Article history: A reduced graphene oxide (RGO) supported electropolymerised copper coordinated aminoacid (Cu-poly(Ala))
Received 28 April 2019 was deposited on a glassy carbon electrode (GCE} by a two-step process and its application as a sensor is dem-
Received in revised form 1 july 2019 onstrated herein. The pne_pan.:d nanocomgos_lte presented a novel way for the design of an electrochemical sensor
Accepied 7 August 2019 by incorporating the fascinating characteristics of amino acid alanine as the molecular host providing cavities and

Available onfine G8 m-tSt‘lst 2019 Cu?* as the active centre generatipga platform for electrochemical deposition of RGO, The sensor was able to de-
- tect both phenolic as well as tertiary amine group of morphine (MO), A lowering of potentials by 270 mV and

Keywords: 145 mV compared to bare GCE was monitored, which is much lower thai j

Electrochemical sensor JT . n available reports. An enhanced rate
Reduced sgphene oxide constant of the order of 3.5 x 10° mol™" L s~ was cbtained. This novel sensing platform for MO produced a
Copper-alanine complex very Iow.:!etectmn limit of 47 0M \.nfuh a very good linear dynamic range 50 nm to 80 pM. The sensor displayed
Moatphine good anti interference ability, stability and was successfully applied to real sample analysis.

e © 2019 Elsevier BY. Al ri ,
Modified etectrode BV. All rights reserved
1. Introduction of morphine detection for human health and for identification of opiates

Morphine (MC) is an opiate analgesic, and one of many commonly
used narcotic painkillers. This naturally occurring alkaloid is derived
from the seeds of Papaver somniferum poppy plant. Morphine works
to reduce severe pain by changing the way the central nervous systern
(CNS) responds to pain located throughout the body. People abuse it
for the euphoric feeling it gives and leads to addiction. When consumed
in overdose or abused, it is toxic. There are many serious side effects
such as slow heartbeat, disruption in central nervous system, hallucina-
tion, muscle stiffness, respiratory issues and even coma. Heroin (3,4-
diacetyl morphine) the most abused and rapidly acting opiate, is the
prime indicator of drug abuse which is synthesized from morphine
[1,2]. Also morphine can be used to investigate of opiate abuse for epi-
demiological purposes of drug abuse control as well as for forensic
cases as an indicator of heroin usage. It is estimated that 8 million peo-
ple abuse opiates in the world {3]. Ik also finds use in identification of
causes of intoxication or death in cases of clinical and pathological pur-
poses [4]. The widespread use of illicit drugs demands improved
methads for their determination in seizure and in biological samples.
Due to all these issues, it is extremely important to menitor morphine
doses and protect against overdose. As a consequence of the importance

* Corresponding author.
E-mail address: anithasreevalsan@gmail.com (V.A. Kumary).

hittps://doi.org/10.1016/j jelechem.2019,113367
1572-6657/€ 2019 Elsevier B.V. All rights reserved.

abuse, many quantitative analytical methods have been developed and
used. Among them liquid chromatography coupled with UV detection
(51, thin layer chromatography [6], resonance scattering (7}, time re-
solved chemiluminescence [8), spectrometry (9], immunoassay }10]
and elecirochemical methods ave available [ 11-13). But electrochemical
methads are preferred over other techniques due to low cost, fast re-
sponse.‘simplicity. high sensitivity and ease of use.

) The integration of nanomaterials in to biosensors has led to significant
lmplpvements in signal transduction as they exhibit unique elecmonic,
phys:cal and chemical properties such as high surface area to volume
ratto, good thermal and electrical properties and high electrical conduc-
tivity. Thus incorporation of nanomaterials on electrode surface can
widely improve the electrochemical performance of the devices for the
determination of biomolecules. Recently, scientists are inclined to use
gre!phene based nanocomposites espedcially grapheneoxide metat/metal
oxides/MWCNTs/polymer etc. | 14-20). Graphene has shown excellent
performance in many biosensing applications because of their novel
properties such as excellent conductivity, high stability, fast electron
transfer rate, large surface area, uitralight weight and mechanical
strength. [21]

_ Functionalization of nanomaterials leads to significant improvement
in the performance of biasensors by promoting electrochemical proper-
ties resu!ung in high electron transfer rate and better biscompatibility
than a single component. The combination of graphene with other
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Abstract i i i i
. : i romide)/graphene oxide (poly(CTAB)/GO) composite was synthesized via

‘In t!us work, m:y(cegszzxmzﬂ;:‘;o:s"::‘?el senso)j'or morphine (MO) detection. The CTAB functionalized graphene
in situ electropo Yﬂ;‘:f o area which remarkably enhances the electrochemical response of MO compared to that of bare
sheet offers lar?e s;rodﬂec(('jCE) The surfactant CTAB with its hydmphi.lic head_ and hydrophobic tail plays a significant role
ignlaeszz:na::::ti: ::atalytic pro;;erty of the efectrode. The ele"“;smﬁc 1:::eralctmn bet'wee.n cal;ionic. sroup .Of poly (CTAB)
i itrogen atom of tertiary amine group of l.Vlo favours the ectro oxidation of tertiary amine group rather
Zin:nlgl.;:rﬁ)alli::og!:ﬂr:lp A detection limit of 0.36 tM and a wide linear range of 50~60 uM feature the merits of the proposed

mposite in the analysis of MO. This sensor shows good repeatability, reproducibility, stability and anti interference prop-
co:
erties. It is also tested in real samples.

Graphic abstract )
Schematic representation o
morphine.

f the electrochemical bebaviour of the modified electrode poly (CTABYGO/GCE towards

Poly (CTABYGO/GCE
o~/ PolyCIAB

Graphese Oxide
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MoTphim‘: (M(?), a member of opiate family, is best known
for its pain relieving ability in patients undergoing surgical
procedures. Its frequent use leads to disruption in central
nervous system and cause severe side effects [1). Around
90% of orally administered MO is excreted from the body
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ique properti ded with patl
The unique rties of graphene blended ¥
u'a:.-;fer?:rooeniﬁ. Enpinephrine ( EP) is anodxca_lllv 1%3:-1 d
composite in phosphate buffer soEl;uon of pH 7.
{ectrochemical delerminati@ of EP. s
E;cnscorbic acid (AA) and uric amd‘ (UA). The c]:lecu-ocs;m:c
Cyl:lic vollammetry (CV), differential pulse voltamme

The electrode served as :lmgitli,on of palladium has greatly enhanced the surface properties.

and chronoamperometry were used Lo assess the electrochemical

(Dp.zt)l controlled involving two electrons and the average catalytic rate

. ion were used for sensing application by virwe of its charge
adium oo esv carbon electrode (GCE) modified bv palladium eraphene
daecu-odepos“ed palladium over the GCE - graphene surface ensures fast

latform for the simultaneous voliammetric determination of

performance. Investigations reveal that the process is a o D vely o Setrons and the average Calytc mte

il me red
constant is 2.39 x 1 -1g~1_ palladium incorpors

at very minute concentrations. DPV method enabled the highest

gric acid (UA) and ascorbic acid (AA) with well resolved p:;lfs“e o ed ol s earlenelbod e

sensitivity of 100nM for EP, 170nM for UA and 22pM for
samples such as blood serum _and unnel.ics
O e a4 0L 20]9‘(?2 lgsegll?)}"lfcrca;iv

ibution 4.0 License (LL , bup: inr
r:lcdtrliul:l:.a provided the original work is properly cited.
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icaci d uric acid (UA)are impor-
Epinephrine (EP), scorbic el (A0 Sy 1o fuid of the central

ist i cel
iomolecules that co-exist In the Fxtramm atecholamine neuro-
hervous sysem b for- S e biological 2nd chemical proceses
jtter responst A o
EP is synthesized through o e miciy of EP i imporant because i
tyrosine. Studies on the eleetvtote b role in treatment of diseases
regulates heart beat and plays asignt jon, glaucoma, bronchi-
such as cardiac amest, anapbyIamils WHCC i o T Uric acid (UA) is
tis, bronchial asthma and other metabolism® and its level ranges from
the primary vgquc;;;z ::‘{‘;%mmmj concentration level of UA is an
41-88 F’g‘:{: se:v:ll‘al diseases, such as gout, hyperuricema and Lesch
indication e Leukemia, Pneumoniaetc.™* Ascorbic acid, com-
_ ”’i‘“‘hfé’ﬁﬂ':s“fnm Calso playsa very significant role and essen-
m;[:oymajmain proper function of immune system. ™ Bcnpg an antioxi-
gam, it reacts with histamines and peroxides and in reducing the cancer
incidences.”") Meonitoring the levels of these biomolecules is there-
fore of great importance and has beena chal]epge o researchg’s. Many
electrochemical strategies'*”'” have been designed and applied for the
detection of these samples. Methods like liquid chromatography, " i’:
fluorometry,'" chemiluminescence,”'* capillary electrophoresis’
d specll‘ODhowme"yu are being used for the detection of EP, AA
and UA. Whereas electro analytical techniques are advantageous for
\ ?t?e dcw(‘;tion of these electro active molecu]&‘s.bg_( virtue of low cost, fast
response, simple instrumentation, high sensitivity and f?,ci‘le miniatur-
ization. But the coexistence of EP, AA and UA results in interference
due to their close oxidative potentials. Tlns.dmﬁculty in obtaining weli
resolved signals demands the use of modified electrodes capable of
producing resolved signals. )

Many reports on modified electrodes arce available for the deter-
mination of EP, AA and UA, such as electf‘odes modified by con-
ducting polymers, amino acids, nanocomposite materials eic. Among
the different nanomaterials graphene based materials received great
interest because of their fascinating sgrface structure and versatile
electrical and mechanical properties.®™*" Graphene is one atom thick
planar sheets of sp’ bonded carbon atoms that are densely packed
in a honeycomb crystal lattice, which is [primarily obtained from re-
duction of graphene oxide.™ Functionalization of graphene leads to
improvement of surface area and related properties resulting in en-
hanced electrode kinetics, when used for electrode modification.™
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There are reports of glassy carbon electrode modification with metal
nanoparticles-graphene composites for the electrochemical quantifi-
cation of EP leading to enhanced sensitivity and low detection lim-
its by virtue of an increased electroactive surface arca and efficient
clectron transfer.™ Metal nanoparticles-dispersed graphene are best
known for their synergistic effect in the analytical determination of
many biomolecules.' Noble metal nanoparticles find potential ap-
plications in catalysis, energy conversion, sensors and fuel celis.*>*
Palladium is best known for its catalytic effect'*-*" and an electrode
modification based on graphene paliadium can greatly enhance the
surface properties of an electrode. ™

Graphene sheets are protected by a cloud of n conjugated efectrons
that prevent the individual carbon atoms from chemical interactions.
Any topological defects in graphene can break this barrier and enable
the exposure of reactive carbon atoms. Therefore, functional groups
or dangling atoms in graphene help to establish strong bonds with
a second component. Metal reinforced graphene composites possess
outstanding physical and mechanical properties making it an ideal
reinforcemnent material for composites. As graphene is a zero-bandgap
material, the presence of defects and functional groups help to open
a bandgap and induce a semiconductor behavior.™ Defective sites of
graphene are preferred to clean graphene surfaces for the dispersion of
metal nanoparticles. Graphene interacts and binds more strongly with
transition metals like Co, Ni, Pd and Ti. The hybridization between d-
states of transition metals with pz states of graphene leads to a bandgap
opening,

Chemical reducing agents are avoided by choosing a green method
of solar exfoliation for the preparation of reduced graphene oxide. In
solar exfoliation heating rate is so rapid that exfoliation takes place at
much lower temperature than thermal exfoliation and cvolution of O,
and decomposition of functional group occur immediaely after irra-
diation. Layers of reduced graphene oxide expanded due to release of
COx gases during irmadiation. Additionally, redyction of graphite ox-
ide in aqueous suspension leads to agglomeration of graphene sheets.
Moreover, solar exfoliated reduced graphene oxide was found to be
highly conducting.“>*' Thus, solar exfoliated reduced graphene oxide
can offer more effective electrochemical surface area making it svit-
able for electrode modification. The abundance of palladium on the
earth is at least fifty times more than that of platinum, which has
raised the interest for intensive research on patladium nanoparticles
in areas of electrocatalysis. Palladium forms strong bonds with re-
duced graphene oxide, which results in altered electronic configura-
tion and band structures near the dirac points.**** The strong interac-
tion between the reduced graphene oxide and palladium nanoparticles
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detection of morphine is described based on glassy carbor modified elec

A simple, effective and f:ﬁo . poly(CTAB) thin film was generated through elecropolymerization of the surfactant CTAB. The formation

ed
£ panoporous thin film of poly(C'I‘A_B) was confirm
. ra (EDS)and Fourier transform

and peak current O
sensor shows exce

detection of similar molecules.

- Electrochemical sensor, Poly(CTAB), Morphine.
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INTRODUCTION

Morphine is an opiate analgesic and one of commonly
used narcotic pain killers. Among such drugs, morphine is the
most abused and possess & high addiction rate. If morphine is
used consistently, the user becomes both physicaily and psycho-
logically dependent [1]. Therefore, the level of morphine is to
be strictly monitored, fast and sensitive detection methods are
to be adopted for the proper usage of morphine.

There are various techniques fike UV-visible spectroscopy
[2], high performance liquid chromatography (3], fluorometry
(4], surface plasma resonance [5] and electrochemical methods
[6-10] are available for the determination of morphine. Among
them electrochemical method are unique due to its fast response,
simplicity, selectivity, low cost and miniaturization. Many
researchers used diversely modified electrodes for the deter-
mination of morphine with high sensitivity and selectivity. The
commonly used modifiers are glassy carbon electrode [7), gold
nanoparticle modified carbon paste electrode [8], ordered meso-
porous carbon modified glassy carbon electrode [9], gold nano-
particle decorated graphene electrode [10], aluminium electrode

- |
l by field emissiont scanning electron microscopy (FESEM) with energy dispersive I
| spectroscopy (FTIR). The electrochemical behavior of morphine is explained in terms of the I
| ) _ : ino group. The fimit of’ detection was calculated as 0.2 M with a good regression between concentration |
| anodic oxidaton oiﬁot:pmbmy using differential pulse voltammetry within the range of SO.nM to 20 pM. The poly(CTAB)YGCE based |
| tent dlectrochemical perfarmasce for the detection of morphine and this sensing platform can be effective for the |
{ |
l |

modified with metallic patladium and prussian blue (11}, glassy
cafbon elecrode modified with multiwalled carbon nanotube/
chitosan composite [12], graphene nanosheet modified glassy
carbon electrode [13], ionic-liquid type multiwalled carbon
nanotube paste electode [14] and polymer modified electrode
(1 5]: etc. The physical and chemical properties of polymer may
be tallored over a wide range of characteristics, they play a versatile
;tl)l: l]n? ?ophisticated electronic measuring devices such as sensors

Many electroactive polymers have emerged as attractive
candidate as sensor due to their electrochemical, electrical and
optical properties. There are several reports on the use of cationic
surfactant based polymer for electrochemical detection of various
analytes with sensitivity and selectivity [18-20). The surfactant
CTAB received attention by virtue of its unique structure consists
of a water compatible hydrophilic head and an oil compatible
hydx"ophobic tail. The present work focus on the electropoly-
merization of CTAB in acidic medium and application of this
polym?.r modified glassy carbon electrode for the detection of
morphine. The sensor poly(CTAB) showed high sensitivity
and better catalytic activity towards morphine,

This is an open access journal, and articles are distributed under the terms of the Atribution 4.0 1 i i i
license lets others distribute, remix, tweak, and build upon your work, even commerciall a5 33 they s 1 ) License. This
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Abstract:

N i raphite oxide modified glassy carbon electrode was used for the
Intraduction: tisocri:a;fe::ﬁ::z:)eﬁﬁﬁe ﬁl a phosphate buffer medium at pH7. The modified electrods
anodic mf“i? response and sensitivity towards epinephrine molecule (EP). The electrode was
ey 'gecl electrochemically through cyclic voltammetry (CV) and differential pulse voltammetry
fBﬁr\?)Cti':ea of the electrode enhanced three times during modification and stud

e i of 0.50+ 0.01LM with a linear range up to 100 M. The rate constant
resu|t|:tse':|°fv;??hae electron transfer reaction is 1.35 s-1.The electrode was effective for simultaneous
fia!tg‘::tion of EP in presence of ascorbic acid (AA) and uric acid (UA) with well resolved Sionale i
sgnsitivity, selectivity and stability of the sensor were also confirmed.

! | for the detection
: Glassy carbon electrode modified by reduced graphene oxide was used
;ec:%c:ldantificatx)n of epinephrine using cyclic voltammetry and differential

pulse voltammetry.
ectrocatalvtic oxidation of epinephrine due to

ed electrode. The anodic transfer coefficient,
@ reaction weare alsa calcuiatad

; t in the el
esuits: The results showed an enhancemen >
t?ne increase in effective surface area of the modifi
detection limit and electron transfer rate constant of th
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Investigations on the development of MCM-41 as a
potential mesoporous silica based reference
material for the analysis of multi-textural
propertiest

N Sudheesh,: Manu Vasudevan.t Haresn M Mody. Har: C Bagyand Ram S Shukla™

———

FYOSTIGENIONS O e Ume weporaert aralyss Of 10 HirLClural are WeKlural proparacs o he mesoporous
sica matenal MCM A1 were pestornec by araly arg ke samples at regular rtervals for one year by powder
X ray gifeacuor (XL ars riroger sorplor teehrgus for samples sworee L wnder a dry nitrogen
atmosphere i g glove pox ara (u} urger Gry ambient atmosprenc congiiors [he siability and qurability
of this gk surface area matcnal gave promusing resulls urder both siorage congitions 1 terms of its
structural and exiural properics Unaer (e typical storage conditons employea. 1he values of vanous
incluaing the sarface arca (SA m” g %) pore volume (V. cm® g ), pore diameter
$20). At ang wall trickress (W1 Al coIermINgc by riroger agsorplor were founa 1o be 1030 ¢+ 49,1015
. 0066, 2/45 - 060 arc 1704 - 061 respeciwvely for ke glove box samples Almost wenucal values
GA 1072 : Asm g LGV 0933+ 0065 cmig B D 2754 01 AL WE 1658 1 081 A
were obtaineo tor the samples wroer ammbier: aimosphenc coremiors  The expenmental analysis
mocateg that this matenatl has potertial as a siargare reference matenal for the analyss of the mulu-
oxtural Craraciensics of Pgh surface area mesoporows matenals

cextural properics,

Al of these applications are largely dependent on the textural

Porous materials are of seientific and rechnological importance
because of the presence of voids of controllable dimensions at
the atomie, molecular, and nanometer seales, enabling them to
diseriminate and interact with molecules and clusters, and
interact with atoms, ions and molecules not only at their
surfaces but through the bulk of the materiats. The disteibution
of sizes, shapes and volumes of the void spaces in porous
materials directly relates 1o their ability to perform the desired
functions of a particular application. The need o create
uniform pore sizes, shapes and volumes has steadily inereased
over recent yvears hecause these factors can lead o superior
propertivs which find applications in various ficlds such as
cattlvsis,' * adsarption,” hvbrid optics,” hiomedical devices,”
sensors,” drug dv!jvcry"" separation processes' and many more.
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propurtics of the materials. This interest in VITIOUS  porous
matrices has triggered the need for a new generation of envi:
ronmmentally stable and durable standard reference maierials
for textural analysis. The charactetization of novel and nano-
purous films, spheres, fibers and monaoliths requires a new
standard reference materiad for textural analysis, Thus, studics
on the textural properties are very important for such materiabs.
The surface area (SA), pore volume {PV), pore diameter (P13) and
wall thickness (W) constitute the major textural properties that
are of importanee to the above applications.

Every instrument and apparatus has to be standardized and
calibrated at appropriate intervals 1o ensure accurate and
precise performance and data colleetion, Many of these
instrl.lmimu technigques need a reference material or standard
for calibration. Surface arca and pore size analvzers need
standard reference materials for calibration. The institute for
Reference Materials and Measurements (1RMM), the Bunde-
sanstalt Tur Materialforschung und priifung {BAM) and the
National Wnstitute of Standards and Technology {NIST) are
major suppliers of surface area standlards,” '* and referenee
standards with surface areas ranging from B.O6HG 0 258.0 m*
g "are available, The BAM is the major producer and supplicr
of reference standards for pote size analysis. CRM BAM-PM- 113
and CRM BAM PM- 101 are the standards for pore size analysis.
‘The high surface area standards are activated nanoporous

Chepncaey
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Ethnobotanical Documentation of Some of the
Indigenous Medicinal Plants used to Treat Menstrual
Disorders by Kani Tribes of Palode Forest Area of
Thiruvananthapuram, Kerala

Dr.Archana G.R.
Assistant Profcssor, Department of Botany
St.Gregorios College, Kottarakara, Kollam, Kerala

Abstract: Kerala is well known for its ethnic diversity and has a long history in traditional health practices and home
remedies. The present work enumerates the traditional uses of 35 medicinal plants belonging to 25 host familles that are used
to treat menstrual disorders by the Kani tribes of Palode forest area of Thiruvananthapuram district of Kerala. Ethnobotanical
documentation is very important for biodiversity conservation. Hence, there is an urgent need for documentation of this
information before it gets vanished. This information will surely help in the development of many novel drugs for female
reproductive problems.

Index Terms — Ethnobotanical documentation, Kani, Menstrual disorders, Traditional herbal remedies, Tribes

INTRODUCTION

Medicinal plants have been used from time itmmemeorial, and numerous cultures rely on plants for their primary health
care needs. Nowadays there has been a tremendous increase in the use of plant based health products in developing as well as
developed countries. India has a long history in traditional health practices in locai health tradition as well as home remedies.
These are especially aimed in improving the health condition of women and children. Local health traditions are well known
for mother and child care treatments. In Kerala, this diversified system of traditional practices prevails among the rural
communities since centuaries. Ethnomedicine is usually plant based and Iingredients are from locally available flora and
fauna. They are less expensive and have no side effects. Traditional medicine is the main source of tribal as well as rural
communities of Kerala. The Kanis also known as “The Kanikkar” are the most significant tribal community in Kerala. They are
mostly seen In Thiruvananthapuram, Kollam and Pathanamthitta region of Kerala State. These tribals have developed their own
traditional ways of diagnosis and treatment of diseases and fulfili their basic requirements In this regard from the nearby forest.
They have a very goad knowledge of the plant resources, based on generations old experience. A wide range of herbal

traditional medicines are used to treat female reproductive disorders like irregular menstrual cycle, enhance fertility and
delivery problems.

Irregular menstruation is nowadays a serious problem. It can be explained as the irreguiarity of length of monthly
cycles in @ woman usually accompanied with bleeding in between cycles. The cycles may vary from 8 to 21 days. The variations
of 21 days or more Is considered highly irregular and abnormal. if the frequency Is of less than 8 days we call it as
Polymenorrhea and if it is more than 36 days, it is termed as Oligomenorrhea.

The cause of irregularity in menstrual cycles is basically hormone imbalance. It leads to missed periods, bleeding in
between perlods, bload clots, cramps during periods, Painful menstruation, Excessive bleeding lasting for a longer period than
normal or very less bleeding, abnormal duration of bleeding. The herbs for irregular menses help improve the functioning of
reproductive structures in a natural way. The herbs for Polymenorrhea or Oligomenorrhea help produce proper hormones for
the complete functioning of ovaries and therefore to naturally start the menstrual cycle again. This way the imbalance In the
body is aided in a natural herbal way.

Although the triba] people traditionally use many ethno-medicinal plants to cure many gynaecological disorders, yet
not so much documentation has been done earlier. Phytochemical data on several of these plants is highly lacking. Hence
keeping in view of this aspect, the present study was initiasted among the Kani tribals of Palode forest area of

Thiruvananthapuram of Kerala state.
REVIEW OF LITERATURE

In the early days of Ethnobotanical documentation, researchers concentrated their works on large geographical areas such
as entire state or whole district. Later the studies were limited to particular tribal group or village study. This continued up to
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Abstract: Extensive and systematic field trip collections were conducted from 2014-2016 in the Myristica swamps of
shendhurney Wildlife Sanctuary, Kollam of Kerala State. The present study resulted in the identification of a new foliar
mycobiont from this area on a hitherto unrecorded endemic host. Hence, detailed microscopic study was conducted to identify
the fungi. It was identified as Asterina vbhosagoudarii sp.nov. on Gymnacranthera canarica {(King) Warb. Detailed description
and photomicrographs has been provided in this paper.

IndexTerms — Myristica swamps, Mycobiont, Shendhumney,Follicolous fungi, Astering.

1. INTRODUCTION

The Myristica swamps are one of the most critically endangered ecosystems of the world. These are very unique
freshwater swamps that require special biotic and abiotic conditions for its survival. These have now become extremely
fragmented and require immediate need for its conservation. A detailed study of the Myristica swamps of Southern Kerala has
been carried out by Nair P.V and his collegues in 2007. In Kerala,these swamps are found in Xulathupuzha, Shendhurney and
Anchal areas of Kallam district. These swamps are well known for its endemism and abundance of plants belanging to the
Myristicaceae family. Most swamps are presumably extinct due to human impacts of varicus kinds. Many floristic studies have
been conducted in these swamps. But, the foliar fungal studies are lacking here. Though these are obligate parasites, in many
instances, they leave no mark of their existence on the host surface after removal of the colonies. Therefore, a better
understanding of biology of these fungi is greatly needed. Hence, systematic field trip collections were conducted from 2014 to
2016 to these swamps to unravel the hidden foliar fungi of this region. The present study resulted in the discovery of a new
foliar fungal species Astering vbhosagoudaril sp.nov. on Gymnacranthera canarica (King) Warb. from the Myristica swamps of
Shendhurney Wildlife Sanctuary, Kerala. The collections were identified and deposited in the St.Gregorlos College Herbarium
(SGCH), Kottarakara.

REVIEW OF LITERATURE

The systematic study of the microbes, including fungi started only after the invention of the microscope and fungi were
the first recognized causative agents. Subsequently, the Indian researchers hosted the flag of fungi by writing the Monographs
on Clavariaceae {Thind, 1361), indian Cercosporae {Vasudeva, 1963), Mucorales of India (Tandon, 1968), Indian Polyporaceae
(Bakshi, 1971), Hyphomycetes (Subramanian, 1971), Myxomycetes {Thind, 1977), Ustilaglnales (Mundkur & Thirumalachar,
1952), Phyllachora (Kamat et af., 1978), Meliolales (Hosagoudar, 1996), Soil fungi (Nagamani et al., 2005), etc.

With reference to the Western Ghats, Ramakrishnan et al., Thirumalachar and his co-workers (fide Rangaswami et al.
1970), Hosagoudar {1995) have contributed much to the foliicolous fungi of Western Ghats. Subramanian {1986} has envisaged
his work in the Western Ghats. Bappammal et al. {1995) have brought out more than 100 taxa of Powdery Mildews of Tamil
Nadu. The studies on the fungal flora of the Western Ghats region reveal that Kerala is rich in fungal biodiversity (Subramanian,
1986). Hosagoudar et al. (1996a) recorded 1044 taxa belonging to 414 genera of fungi from the state of Kerala till 1995,
Sankaran et al. (1997) have reported 1223 species of fungi belonging to 464 genera. Florence (2004) has recorded a tatal of
1990 specles of fung! belonging to 583 genera from Kerala. Kirk et al (2001} maintained the family Asterinaceae within the order
Hysteriales which comprises 37 genera and 410 species. Kirk et al. (2008) placed the Asterinaceae and Schizothyriaceae within
the Capnadiales. Hongsanan et al. {2014) revised the genera of order Asterinales and maintain 17 genera including Asterina and
Lembosia within a single family Asterinaceae and the family Lembosiaceae is considered as a synonym of Asterinaceae, based
on morphalogical and molecular data. During year 1995-2012, V. B. Hosagoudar and his co-workers extensively studied the
taxa of Asterinales from India, and found some morphologically variant specimens than the earlier described genera in
Asterinaceae, and hence he proposed some new teleomorphic genera namely, Ishwaramyces, Maheshwaramyees,
Bheemamyces, Vishnumyces, Gangamyces and anamorphic genera Bramhamyces and Mahanteshamyces.
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Maorphine is a powerful opioid pain medication and commonly used narcolic pain killer and is toxic during overdose or when
ubused. Compured to conventional analytical technigques, the electroanalytical method hiis significant advanuiges viz, low cost,
simplicity, case of operation and facile miniaturization. In the present paper different approaches based on various modifications
adopted for cffective electrochemical sensing of morphine are reviewed in a comprehensive way. Among different modified
clectrodes available for the deteetion of morphine, carbon based materials—CNTs and graphene—display effective quantification
und ure ultructive in terms of cost compared Lo noble metals. In addition, the performunce of reported sensors in terms of their
including detection range (LDRY}, limit of detection (LOD) and technique used are presented. The present review compares various
clectroanalytical techniques adopted for the determination of morphine.
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Morphine, an alkaloid derived from the poppy plant is the
world’s first true and real drug. Morphine is a natrally occurring
phenanthrene derivative (Fig. la). Tt has been available for centuries
and appeured in Pliny’'s Historia Naturalis (AD 77) as opium, the
resin derived from poppy sap. The Friedrich Wilhelm Adam
Sertiimer, a German pharmacist and a pioneer of alkaloid chemistry
took the first step in identifying opium’s active ingredient, morphine
in 1803." It is currently obtained using techniques gready unchanged
over eight millennia.”™

The extraction of morphine was first achicved by Nicolas Lemery
(1645-1725) due to the differential solubility of morphine in water.
alcohol. and organic solvents,” In Europe, the commercial produc-
tion of morphine began as carly as inl1820s and the 18305 in the
different parts of the world.""" The combination of the greater
potency of morphine over opium and the ability to inject the solution
directly in to the blood stream provided swifter pain relief.” In 1912
the United States and many other countries signed the Iniernational
Opium Convention which conirolled the impon, manufacture and
sale of morphine.'' The World Health Organizations recommended
morphine as the most commonly used opioid for moderate to severe
pain in people with cancer in the UK and other European countries
and in the United States for non-malignant pain."'

Morphine acts directly at pain modulating receplors in the
nervous system. termed opioid receptors.' ™" These receptors are
distributed throughout the central nervous system (CNS) with high
concentration in the nuclei of tractussolitarius, peri-aqueductal gray
area (PAG), cerebral cortex, lhalamus and (he substantia gelatinosa
(SG) of the spinal cord. They have also been found on peripheral
afferent nerve terminals and many other organs, When morphine
binds the opioid receptors, the pain killing message is transmitted
inside the cell through G protein cascade. The G protein is the most
common method of signaling in our cells. It increases conduction
through potassium channels, decreases conduction through calcium
channels, and inhibits adenylyl cyclase. These changes blunt the
effect of signaling systems that transmit pain.'**

Morphine is additive and Icads to drugs abuse. When morphine
acts in the reward center of the brain-the area that makes eating and
other essential processes feel pleasurable. The brain reacts to
morphine by building more components for the G protein signaling
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system. As lime goes on more and more morphine is needed to have
the same effect on the system. When morphine is removed, the
normal function of the pleasure system is blunted by the bloated G
protein signaling system leading to severe withdrawal systems.

Morphine usually as the sulfate or hydrochloride can be given
orally, intramuscularly. intravenously, subcutaneously. rectally,
epidurally and intrathecally. The intramuscular dose is 0.1 to
02 mgKg™', peak cffect is in 30-60 min and duration action is
34 h. In intravenous administration total dose is similar. Morphine
can be given epidurally at 10% and intrathecally at 1% of the
parenteral dose. The dose to be used is determined by the patient’s
age, not their weight. The dose is adjusted according to the response,
so patients need to be observed more frequently than four-hourly.'"”

In clinical medicine morphine is regarded as the gold standard or
bench mark of analgesic used to relieve severe or agonizing in
cancer palients. It is used as the starting compound for the synthesis
of other opioids such as hydromorphine, oxymorphine and heroin,
whose analgesic effect and addiction are so strong so as 1o be
considered as drugs of abuse."™"” On the other hand morphine is
toxic when overdose or abused and can also influence various
immune functions as well as disruption in central nervous system,
respiratory rate and low blood pressure. In addition morphine
analysis in biological fluids has been applicd both in forensic cascs
and pharmokinetic studies. All these facts points towards the need
for developing a sensitive, selective and convenient electrachemical
sensor for the strict monitoring of morphine in many environmental
and biological samples is necessary.

Electrochemical Methods—a Better Approach for Detecting

Morphine
Several analytical methods like chemiluminescense.”’ surface
plasmon  resonance, "  immuochromatography  assay”  gas

ch‘runw(ogmphy_l‘ I’!PLC with UV,** radioimmunoassay,” " HPLC
with amperomelry,” resonance light scattering,”" liquid chromato-
graphy coupled with UV detection™ thin layer chromatography
resonance  scallering, ' time resolved chemiluminescence.”
sp_cctmmt_:i.ry. - Immunoassay M are being employed {or the detection
of morphine. Although these methods can offer good selectivity, they
often require advanced (echnical expertize. complex preireatment
steps, ime consuming, and are expensive. Thus an alternative strategy
for the delection of morphine is necessary. Unlike surface plasma
resonance, chromatographic techniques, electrochemical sensors can
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eTemmary WO/TiOy/Fe,03 nano-
composite with tandern n-n het-
erojunctions was synthesized.

oThe multilane upgraded the
charge transfer pathway at the
tandem n-n hetercjunctions.

«WO; boosted the synergism of
heterojunctions, augmented swift
transfer of electrons.

« Photocatalytic H; generation rate
of the WOy/Ti0,/Fe;0x Was signif-
icantly enhanced.
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ARTIGCLE INFO ABSTRACT

Article history: The present study reports about exploration of a multi-component photocatalytic system
Received 18 March 2020 comprising of W03, TiO; and Fe,0; with tandem n-n heterojunctions. The ternary W04/
Received in revised form TiO2/Fe;03 nanocomposite with WO, nanoparticles over the interfaces of Fe;0y and TiO, is
20 Apnil 2020 synthesized by wet precipitation followed by thermal decomposition. The WO/TiO,/Fe;0;

Accepted 5 May 2020 nanocomposite has an enhanced photocatalytic performance towards hydrogen genera-
Avgilable online 31 May 2020 tion by water splitting reaction under visible light irradiation, when compured to the Fe,05/

TiO, system. A band gap of 2.10 eV, favouring visible light absorption was achieved with
Keywords: the distribution of WO, nanopartcles over the interfaces of Fe,05 and TiO; The as prepared
Water splitting WTF heterajunction exhibited a maximum hydrogen production rate of 10.2 mL h~? for a
Hydrogen catalyst loading of 0.025 g mL™*. The enhanced photocatalytic performance is tested in
Photocatalyst presence of various sacrificial agents and proton source. In both cases, the higher

India.
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ARTICLE INFO ABSTRACT
Asticle history: Polyetherimide {PEl)forganically modified Fluorehectorite {OFH) nanccomposite wefe prepared by dis-
Received 4 May 2020 persing OFH in PEI matrix. The structural as well as morphological characteristics of the nanocomposites
Accepted 9 May 2020 were investigated using X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), Atomic Force
Avallzble online )00 Microscopy (AFM) and Transmission Etectron Microscopy (TEM). The thermal and mechanical properties
of the PEI nanocomposites were found to be significantly improved by the incorporation of organically
Keywords: maodified Rurchectorite nano clay into the PE! matrix. The water uptake of the nanscomposites was inves-
': aqommm tigated in detail as a function of clay content and it was minimum for composites with 3 wt% of filler. The
Dispersion anticorrosion properties of clay polymer nanocompuosite (CPN) coatings were evaluated by means of var-
Agglomeration ious electrachemical methods which include Electrochemical Impedance Spectroscopy (EIS) and Open
Impedance Circuit Potential Measurements {OCP). The results obtained from various analyses showed that the
PEIOFH nanocomposites coatings possess better anticorrosion properties.
@ 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Energy and Environment.
1. ntroduction

One of the burning issues in the industrial applications of met-
als is its corrosive nature, Various techniques are available to pro-
tect these metal surfaces from corrosion and many of them are
chromium based. These chromium based anticorrosive inaterjals
are hazardous to the ecosystem of living beings and aquatic ani-
mats [1). Surface coatings on the metal surfaces, is an efficient
method to contro! corrosion. In this work, polyether-block-
polyamice (PEBA) copolymer is selected as anti-corrosive material
due to its properties such as low cost, ecofriendly nature, insotubil-
ity in most inorganic solvents and elevated softening tempera-
tures, [2]. One of the problems that can be faced while using
polymer material is the formation of an additional pathway on
the metallic substrate for corosive species, which in tum pro-
motes a lecalized corrosion. This can overcome by reinforcing the
polymeric matrix with suitable nano materials which will increase

* Corresponding author,
E-mail address: [ran77¢is@yahoo.com (F. Chacko),

;he l;ngth of the diffusion pathway and decrease the permeability
3-5).

The polymer/clay nanocomposites have got a considerable sci-
entific attention from both industrial and academic fields for last
several years due to their enhanced mechanical properties [6-8),
enhanced thermal properties [9], flammability resistance [10],
ablation performance [11] and barvier properties [12-16). The
improved barrier properties of the polymer/clay nanocemposites
can be attributed to the nanoscale structural effect and the interac-
tion between inorganic and organic materials. The bartier perfor-
mance of nanocompaosite is particularly determined by the dlay
content, aspect ratio, and the degree of dispersion of silicate layers
(17]. The extent of dispersion of silicate layers in the polymer
matrix can be improved by modifying the nanoclay using ion-
exchange reactions which can replace interlayer cations with quar-
termary allkyl ammenium or alkyl phosphonium ions. This will
lower the surface energy and thereby enhance the interfacial adhe-
sion between clay mineral and polymer matrix [18].

In this worlk, we have studied the anticorrosion performance of
PEIfOFH clay nanocomposites coatings on cold rolled steel in sim-
ulated saline atmosphere. The fluoro hectorite clay was organically
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ABSTRACT

The present work aims at evaluating the anticancer activity of Amblyone, a phytochemical present in the tuber of
Amorphophallus Paconiifolius (Elephant foot yam) and compare its activity with the commonly used antiapoptotic drug
Tetrahydroisoquinoline amide substituted phenyl pyrazole derivative. Anti cancer activity is analyzed by docking the
ligands against the antiapoptotic B-Cell Lymphoma-2 protein (Bd-2) {PDB ID: 2w3]] using AutoDeck Tool software. A
docking score of -12.2 kcal/mol is obtained for the phytochemical Amblyone compared with-7.7 keal/mol for
Tetrahydroisoquinoline amide substituted phenyl pyrazole derivative. The better docking score is an indication that
the amblyone can bind firmly on the groove of Bcl-2 protein which regulates the activity of pro-apoptotic proteins by
direct binding and sequestration. The absorption, distribution, metabolism, exaretion (ADME) and toxicity properties of
the ligands are studied using Pre ADMET software. The in sifico studics are further supported by in-vitro studies of the
crude samplc using A549 (Lung canccr) cells by dircet observation of cells using Inverted phasc contrast microscope

followed by colorimetric assay method (MTT) and direct microscopic observations.

Keywords: Apoptosis, Docking, Amorphophallus Paconiifolius, Amblyone.

I. INTRODUCTION

Cancer is a growing threat to the humans across the
world. There are different types of cancer and most of
them can be treated successfully using chemotherapy or
radiation therapy if detected at an early stage. Most of
the drugs are developed to enhance apoptosis. The
major mechanism by which this cancer therapy occurs
is through a p53-dependent pathway [!]. B-cell
lymphoma-2 (Bcl-2) family members play a critical role
in regulating and executing apoptosis [2]. Hence they
arc a promising target for anticancer drugs. The bel-2
family of proteins consists of twenty [ive pro-apoptetic
and anti- apoptotic (inhibiting) members, which
interact to maintain a balance between newly forming
cells and old dying cells. Any alteration in the
expression of B-cell lymphoma-2 (Bcl-2) family
members can led to development of resistance to
cytotoxic antineoplastic drugs and delay apoptosis in
response to radiation therapy [3], preventing the hope
of cancer survivors by conventional cancer treatment
methods,

Bcl-2 family proteins are integral membrane proteins
mainly present on the outer membrane of
mitochondria having a binding groove that binds the
BH3 domain of pro-apoptotic family members [4]. This
binding process prevents the oligomerization of pro-
apoptotic family members and the initiation of the
apoptosis cascade [S]. Structural studies showed that
the binding groove of Bcl-2 proteins can incorporate
small molecules and such molecules facilitate cell death
by preventing the anti-apoptotic effect of Bel-2 family
proteins. 1t is most successfully demonstrated with the
small molecule ABT-737 by clinical trial {6].

This paper presents a phytochemical substitute which
can interact with bel-2 family of proteins with minimal
side effects [7]. It is then compared with a known
anticancer  drug Tetrahydroisoquinoline  amide
substituted phenyl pyrazole molecule. The comparison
study is based on docking procedure using Autodack
Vina,

The selective Bel-2 inhibitor activity of Tetrahydroiso-
quinoline amide substituted phenyl pyrazoles was
already established by high throughput screening
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ABSTRACT

The purpose of this studv ix fo investigate the impact of intellectual capital on
Sinancial performance and . ofitability of selected companies in India. In total 5
companies were sclected as the sample. The study made use of secondary data
sourced from annual reporis and financial statements of these companies from
audited and reliable sources like company websites and Y charts. The study reveals
that value added intellectual capital and its components have a significant association
with the company’s financi.:! performance and profitability. The study therefore
recommen:ds, inter alia, to 1 - management of the company to endeavour to provide
adequate i jormat’ cand o ortive work environment and development programs
that will aitomatica.ly increase the efficiency and productivity of the labour.The study
will be very beneficial to the different policy makers by considering the importance of
intellectual capital in evaluate the financial performance of the company. However,
among the main limitations, 1"is study does not cover other sectors such as the service
sector in the same region

KEYWO ¢ Foveclodge eoital, Intellectual capital

INTRO" "' TINN

Th e eavdedee ceanomy” (Fritz Mechuip) Propagated by Philip Kotler
has got t. . nlin Gienti Lom last two decades as the knowledge asset became
the supre: ¢ assct in the ¢ -anization and industries. The knowledge assets or
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ABSTRACT

The highly awaited Finance Bill, 2019 was presented on Ist February 2019 and it became an Act Jollowing
Presidential assent on 21st February 2019. From a direct tax perspective, the Act mainly places its impetus on the needs
and wants of the common man. Even though the issues like corporate taxation, change in the Qccounting year, etc. were the
issues common to everyone's interest, the Government refrained from making any sweeping changes to the aforesaid
prevailing provisions and has rightly lefi the same (0 be dealt in the full financial budges to come. The interim budget bears
the indisputable stamp of careful analysis and deliberations from the policymakers so as to cater {0 the specific needs of
the needed and also taking into account the interests of all concerned,

KEYWORDS: Interim Budget 2019, Finance Bill 2019, Tax Reliefs
INTRODUCTION

In the atmosphere of the Elections, the union Budget2019 was extremely-anticipated, being considered as the
performance pointer of the present government. The interim budget was presented on Ist February 2019 by the interim
Finance Minister Shri Piyush Goyal. This budget is claimed to be the only a starting point of the “Dream Budget” by the
BJP government to be. This being an interim budget, no key policy changes could have been proclaimed. Nevertheless,
remaining within the four comers of the code of conduct, it seems that the govemment has moved to great lengths to
delight the common nunandtheﬁumerstoagreatextenLAsofﬂzedimctlnxouﬂook. there are some, e&nsidamblereliefs
granted to the comanon man.

CHANGES IN DIRECT TAXES- AN ANALYSIS

This being the pre-election Budget, their stood prospects of change in tax stabs, which have not tarned out to be
true, In Budget 2015, Hon’ble Finance Nﬁnisterhadguamnteedmauhebmicmeof%pometﬁxwou!dberedmed from
30%:025%overtbenextﬁveyears. Onwagimmemmomesacm:hasbeen!etdejeched,ﬁtheCorpomtaxrates'also
remain untouched. This puts Indian domestic industries in an uncompetitive position as equated to the ather key Asian
economies.
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ABSTRACT

Education is the
ting gender inequality, to reducing poverty, to creating a sustainable planet, to preventing needless

most powerful weapon which you can use (o change the world. Education is the key to
elimina
deaths and illness, a symbol of hope and confidence in the future of mankind. Teaching and learning are the two
sides of education. Learning is about a change: the change brought about by developing a new skill,
understanding a scientific law, changing an attitude. The change is not merely incidental or natural in the way
that our appearance changes as we get older. Learning is a relatively permanent change, usually brought about
intentionally. Learning is internal to learners. Abbatt and McMahon say: ‘Teaching is helping other people to
learn’. Teaching is a set of events, outside the learners which are designed to support internal process of
learning. Teaching (Instruction) is outside the learner. Teaching involves setling appropriate learning
expectations for students, and, for that purpose, includes selection and sequencing of activities or kinds of
interactions that would lead to expected learning. Teaching is human engineering and soul doctoring. Teaching
refers to the multiple tasks carried out by teacher for leading the learners to the expected learning. Educational
psychologists tell us that any activity which leads to a change in our behavior is ‘learning’. This paper

elucidates the recent trends in teaching and learning in the 21 'st century

Keywords: Recent trends in teaching and learning, Types of learning, Learning process.

INTRODUCTION

Learning is one of the most important mental function of humans, animals and artificial cognitive systems.
Leaming is a key process in human behavior. All living is learning. Leaming is the process of acquiring new
information and memory is the retention or storage of that information. The individual is constantly interacting
with and influenced by the environment. This experience makes him to change or modify his behavior in order
to deal effectively with it. Therefore, learning is a change in behavior, influenced by previous behavior. As
stated above the skills, knowledge, habits, attitudes, interests and other personality characteristics are all the
result of learning.

Learning prepares the learner for the next successive stage of life, be it personal, social, or professional.
However the quantum and quality of education depend upon various factors like social and geographical

mobility, economic development and socialization and various other aspects. Thus for proper adaptation to the

102{Page
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E-technology in the Aid of the Farmers

Dr. Degja. S,
Department of Commerce, St Gregorios College, Kottarakara

Abstract

The history of agriculture is the story of man's progress in controlling for his own advantage the plants that make
products useful to him by applying his knowledge. Agriculture is major sector in the enhancement of economy of any
country. Information has the potential to improve efficiency in all spheres of agriculture. Through the exchange of
knowledge from different agriculturally-involved individuals from all over the world, improvement of techniques can be
experienced as well. It has made an impact on how information is shared, and being able to use this information for the
progression of the agricultural sector and gives a great positive impact that is helpful for everyone. The main phases of
the agriculture production include crop cultivation, water management, fertilizer application, pest management,
harvesting, post-harvest ha}rﬁsgti_h‘_é, tfén_s:gprt of food products, packaging, food preservation, food processing /value
addition, quality mana‘_g,e_rri‘éﬁt, food safety,-faod storage, and food marketing. All stakeholders of agriculture industry
need information ar ainowledge about these ph"ase,,gzt'o manage them ‘efﬁcierptly. In Indian context, farmers in India are
recommeggﬁd-‘;‘@j?ﬁge‘-'lﬁfqmétion and Information Tei;‘hng!_ggy for agriculture. India’s food production and productivity

. = .

can be intreased by proper use of Information Technology forfann]ii‘ﬁ Fpgs

Keywords

E-technqlqgi}' and E-agriculture

Introduction

Agriculture in India is the core sector for food security, nutritiona
alleviation. It contribuites approx. 14 % of GDP. Indian Landscape i
increasing their productivity and incomes can make a majoricontri

o ajorcontrilition td reducing huhger aftd poverty. So the future
of sustainable agriculture growth and food security in Jndia depends on theSerfarmaRce 5F small and marginal farmers

Enhancing their W&F&gp field in India is favoured by the Green Yeyplutidn, Evergrégn revolution, Blue revolution, White
revolution, yellow revoldti&rp{"gio technology revolution and the most recent one being Information and commuy l;ication
technology revolution. However, the technological changes in Indian agriculture started in 1960s when access t

modern inputs, especially high yielding variety of seeds, fertilizers, 'm'eéhanization, credit and marketing f e'slts' .
improved. The central government also introduced intensive area development programme in 1960. § faclies

i Mei6°$ent&for poverty
inated;by smal and'ﬁgpa armers (80%) and

Impact of information and communication technology in agriculture can be evaluate
First, Information technology as a tool for direct contribution to agricultyral productivi
for empowering agriculturalists to take informed and quality decisions which will have
and allied activities conducted. It has made an impact on how information is sh
information for the advancement of the agricultural sector gives a great positive imp.
Agricuitural biotech and InfoTech together are helping to create new tools to att
generate employment of farm productivity and production, improvement quality
generating opportunities in newer days. To bridge the information £ap between the
competitive market, different IT interventions support rural ang under
productive like new methods for precision agriculture like computerized

d broadly under two categories.
ty and secondly as an indirect tool
Positive impact on the agriculture
ared, and being able to use this
act that is beneficial for everyone.
ack the problem of rural poverty,
and explore marketing and income
farmers and to build productive and
-developed markets o become efficient and
farm machinery that applies for fertilizers and
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BESTHETICS OF DELIT RAUTOBIOGRAPHIES

C.5.5reelekshmi
srecleksknni? 2@ gmeil.com

Abstract

The paper aims to address the misconceptions that define the aestivetics of Dalit literature a3 different from fie
wainistream liscralure and to nevigate the different perspectives which help in determining its ridmess. The writers and
eritics of literature see Dalit writings as lacking i imagination and repetitive i its themes. The writers of Dadit literature
has brought to the forefront the invisibility of their existence who suffer severe blows of racial injustices and reminiscences
their by-gone culture and heritage. With reference to the autobiographies of Om Prokash Valmiki’s Joothen: A Dalit's Life,
Sharan Kumar Limbale’sAkkarmashi: The Oultcaste, BamaFaustina’s Kervkiar the study has aftempted in deciphering the
inbettoeenness and rootlessness of the so-called relegated sections, thereby unrmveling their lives and invigorafing the
communities to articulale their voice for freedom and Iiberation. The native shock and cultura! dilemma these 1writers
contfrontted has become a discourse for the comnuunities to tecapitulate their perceptions of history fo resist the bifurcated
nolions of a nation according to race and class. The study also deals explicitly with dissenrinating emancipation from their
double conscious identities and emanating the coustructed prejudices of the society.

Keywonds: Dalit literature Dalit aesthetics, Dalit conscigusness, collective consciousness, trouma, representation, cast

hierarchy

Introduction
The marginalized psyches conceptualized in
Dalit  writings, in  particular, Dalit
autobiographies, have contributed in validating
or ratifying the crippled identities of the
downtrodden Dalits. This socially liable group
is bifurcated in the name of caste. The varying
degrees of humiliation and oppression the
Dalits suffered at the hands of the Upper caste is
being recapitulated in its fullest essence by these
writers. They not only deal with the negation
and self-alienation they have encountered, but
also express their need to articulate their voice
of liberation. Thus the quintessence of Dalit
literature revolves around the very many
aspects of self-assertion, representation and
forming a cultural politics of their own,
irmespective of gender, race, caste and ethnicity.
Though realism dominated Dalit literature,the
“values of equality, freedom, justice and
solidarity” {Limbale 120) forms its aesthetics. It
is self-reflexive of its history and further
abets in creating a discourse “on the past,
present and future of dalits” (Yesudasan 149).
The so-called mainstream literature fails to
apprehend this charisma of Dalit literature and

admonishes its aesthetic nuances, debilitating
the people and their literature. Some of the non-
dalit writers attempted to decipher the
dilemmas surmounting their lives butnone of
their works could speak with candor about their
pejorative existence. Even the enticed readers of
the mainstream literature too find it difficult to
understand the Dalit sensibility and the Dalit
aesthetics. Nonetheless, the writers of Dalit
literature have tried to amalgamate and
converse with the civil society, producing an
episteme “to facilitate the eruption of dalit voice
and fruth, breaking the silence and darkness in
the midst of the prevailing politics of
Iknowledge” (Yesudasan 150). Writers likeB, R.
Ambedkar, Mahatma JyotiraoFhule, Ayyankali,
Baburao Bagul, Mariamma Chedathy, Namdeo
Dhasal, Arun Kamble, Sivakami, UnjaiRajan
Abhimani, Gunasckaran and others have
championed in bringing forth the dalit
consciousness and the dire need to liberate them
from the clutches of thralldom.

Autobiographies are a wvehide to elicit
cifectively the traumatized experiences of the
Dalitsand  the cultural contestations they
confront in a society which is regarded as the
monopoly of the Upper castes. These narratives
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also record their ardent emotions, abominable
oppression which dates back centuries and their
lamentations and  hardships,  thereby
authenticating their experiences of the past, to
evoke them to vocalize their identifiable
position and wunmask their camouflaged
existence. Om Prakash Valmiki's Joothamr: A
Dalit'’s Life, Narendra Jadhav's Qutcaste: A
Memoir, Sharan Kumar Limbale’s Akkarmasi:
The Quicaste, BamaFaustina’s Karukku efc. are
some among the exemplary works which fores
had owed Dalit consciousness. The Dalit life
and characters depicted by these writers seek
for liberation, asserts freedom and equity
through reconciliation and amity, and not by
the violent rejection and demolition of the
dominant groups. They have evolved into
constructing a niche for their progenies by
tracing their history, thus providing them with
an identity of a better individual, untouched by
the clichéd outlook of race and class, In Towards
an Aesthetics of Dalit Literature, Limbale opines
that the aesthetics of Dalit literature rests on
three things: first, the artist's social
conunitment; second, the life-affirming values
present in the artistic creation; and third, the
ability to raise the readers’ consciousness of
fundamental values of life like equality,
freedom, justice, and fraternity.(120)

in fact, this has been the prerogative with
which the writers anticipates their predicament
by making use of the potent tools of artistic
excellence to navigate and annihilate their fate
as the inhabitants of an ‘area of darkness’.

Valmiki's Joothan: A Daif’s Life presents the
horrendous journey the author underwent as an
untouchable from his childhood till the end of
his life. The institutionalized hegemony of the
Brahminical Upper caste Hindus enunciated in
Joothan calls for re-creating a Dalit consclousness
per se “a consciousness of struggle, a
consciousness that brings revolutionary change
both in the outside world and in our hearts, a
consciousness” that leads the process of social
change” (Valmiki x). The deliberate use of the

- EISSN: 24568571

tile Joothan, mearing the leftover food, is
reflective of the humiliation, the suffering and
the demeaned existence of the Dalits in the
society. It encapsulates how the Dalits preserve
and rely on the joothan to sustain their lives.
They are forced into accepting joothan from the
Upper caste; norietheless they have to face
severe violence. The narrative realistically
portrays the exclusion of rights in every sphere
of their lives, including the right to own a Jand,
right to education, right to self-affirmation and
individuality. Valmikilends them the voice to
articulate their stigmatized presence in the
society and makes room for their liberation
from such an ‘imagined community’. To him,
the best tool to challenge their deprived status
and to create a space of negotiation is only
through education. But such privileges Pf
education are shunned to the underprivileged
category. Valmiki breaks the shackles of
serfdom and caste-based discrimination by
uplifting himself with help of education. In
every step of his he experienced humiliation,
mental torture and anguish. His determination
to elevate his fellow men and to strengthen their
zeal to exterminate their bygone struggle of
“perpetual physical and mental persecution”
{Valmiki x0q finds its culmination in Jootharn.
Valmiki remarks that his outpouring of the
dilemmas of Dalit life is, infact, the “unraveling
of my self, layer upon Jayer” (Valmiki viii) thus
forming the collective consciousness of the
community. Through this work Valmiki has
brought about a radical change in conceiving
the ignominies and ironies that encompasses
their social and cultural milieu thereby
exhorting his men to fight “for abolishing the
whole bogey of caste-structure and caste-
hierarchy” (Valmiki 14)

Bama too like other Dalit writers desired for
“a new society made up of justice, equality, and
love™ (xxiif). She conceived her autobiography
Karukku not only as a confessionary account of
the “unjust social structures” {(xiii) that ruined
the lives of the dalits, but envisages a
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DECONSTRUCTING THE CONCEPT OF HERO IN KENZEBURO OE'S
A PERSONAL MATTER

Betty Merin Eapen
bottymerineapen@gmail.com

Abstract '

Kenzaburo Oe (b.1935), the liberal intellectual and vociferous critic of Japanese society and politics, is one of the most
influential voices in the contemporary world literature. He is recognized as the foremost writer w@ brought in the_ concept
of grotesque realism to Japanese writings. The innovative themes and concerns of Qe’s works momporafe. the issues of
nuclear deracination, disorientation, madness resulting from confinement, and conflicts — those.among children, amiong
individuals and between individuals and socicly. His distinctive contribution to the world of literature carned hin the
prestigious Nobel Prize in 1994

1 intend to underiake a fundamental revaluation of the concept of existentialism in Kenzaburo Oe's A Personal
Matter (1964). Existentialism is not a modern concept; it existed before Renaissance. Existentialism in ifs t{urm:ﬂy
recogntizable form was developed by the 19% century Danish philosopher Soren Kierkegaard and the Gemr'an philosopher
Friedrich Nietzsche, The concept of existentialism manifests striking variations in Western and Eastern mcrahtre.‘ r}ﬂer
the wars, existentinlism struck the Japanese intellectuals not as a philosoplty but as a mood or an attitude - a sensibility.
The writings of Oe, wio represents the contemporary Eastern writers, deviate from those of Sartre, Camus, and Heidegger.

I propose a critical reading of the text, with a focus on Oe's use of existential concepls, taking into account the _fact
that Japan reflects certain significant ‘native’ responses and concerns. The principle concern of all existentiolists is lo
affinn the priovily of individual existence. Akin lo the western existentialist protagonists, those of Oe too are found
searching for the meaning in life. They are very similar in the wony that people achieve those ends — through personal
responsibility and free will. But, they are essentially humanistic to the extent Hat they value the ability of humans lo make

their own choices and lead tieir own lives, Their free will and freedom of choice eventually come to their rescue.
Keywords: Existentialism, alienation, absurdity, anti-hero,

Introduction despair, neurosis, boredom and mental vacuity.

“The innocent hero is a vanishing breed. In A Personal Matter, Qe presents the
The alienation of the hero defines the shape of  protagonist, Bird as a fragmented man deprived
the novel. He who once figured as an Initiate,  of identity. As a prime example of post modern
ends as a rebel or as a victim” (257 Gurung). For  confusion, despair and the anguish of time,
centuries heroes and heroic characters have space and destiny, Bird searches for an
been the focal point of literature and culture. existential fulfilment. Bird believes that real
The hero is one who represents honesty, freedom is freedom from all bondages of life.
integrity and bravery: one who leads his people  Societal, familial and personal constraints which
away from crisis, a saviour and a leader, form bondages make him believe that salvation
however with the passage of time, this lies in the African grass. Bird's raging desire

stereotypical representation has undergone a
radical change- from that of a hero to an
antihero. With the rise of alienation, hedonism,
inhumanity, despair and authoritarianism in the
modern world, post modern novel delineates
the anxiety about the deprivation of meaning
and identity in the modernized society.

Instead of creating a hero who is an epitome

of honesty, integrity and bravery, Kenzaburo
Oe creates an anti hero who reflects the

contemporary spirit in its totality; its anxiety,

echoes the longing of a Jew to reach the
“Promised Land"! Bird, a twenty seven year old
English teacher at Cram School, often broeds
over his dream of going to Africa. “I've wanted
to go to Africa for years, and that my dream of
dreams has been to write a chronicle of my
adventures when I got back called Sky Over
Africa” (5). He finds Africa as the perfect place
for a hideout from obligations and
responsibilities. The life he lives, for him, seems
to be meaningless and absurd. Realising himself
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” A TRUE AUTEUR: ANALYZING 1%30 ALMODOVAR’S
INNOVATIONS IN SPANISH CINEMA.

Ganesh.5, Research Scholar, University of Kerala,
Thiruvananthapuram, Kerala

The enthusiasm that movies
project in exploring and analyzing
vivid ideologies mark its mass appeal.
tn addidon to the aesthedc pleasure
which originates from the
wiectainment  value  of films, the
world of movies someames provides a
sophistcated consciousness about the
cntrenched  prnciples  that they
(rortray onscreer. Film makers who
cploy such awareness are the true
sthors of visual narradon. The term
wieur considers “the  director (and
el the script writer) centrally as the
wihor of the film (Robests and Wallis
1*/). Pedro Almodévar is one such
‘teur who has created alertness about
M ideological  stereotyping in
jnnstream  narragve movies. His
Wius portray “the sensadonal and the
with absolute
(Allinson  19). He
prefers to tarn life into art” rather
(lan using the “flm medium as 2
wirtor to nature” (Allinson 19). He
lur created a distinctive artistic world

vl u)-brga_kjng

mauralness”

in his movies where the dominant
ideologies of visual narration have no
specific identity of their own.
Almodévar was born on
September 24, 1949 in Calzada de
Calatrava of Spain. He started his
writing career “with comics and
articles created for countercultuce
magazines” (Lin 48). He then began
using “the photo-novella form of

graphic  story telling,  using
photographs instead of drawings to
dlustrate  stories”  (Lin  48).

Almodévar’s first feature film, Pepi
Luci Bom, and All Those Qther Gitls
(1980) was based on his photo-novella
Erecciones generals. Labyrinth of
Passions (1982) was his second film
which uses the metaphor of the
labyrinth “to describe life in a Spanish
suddenly liberated from
decades of dictatorship, suddenly
freed from the weight of recent
Spanish history” (Alinson 3). Al
About My Mother (1999) is his
Academy Award winning film which
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criticizes the power polides of
patriarchy. I am So Excited (2013) is
his latesc work which examines the
ambiguity in gender relations.

Roberts and Wallis writes: “If the
film-maker was to be seen as author
they would have to exhibit through a
series of films clear ‘augenr’
characteristics”. They are ‘visual style’,
‘narratve structure and  features’,
‘pardcular character traits/ situations’
and unique ‘sets of themes (128).
These are the distinguishing features
of an auteur. Almodévar’s films
exhibit a faithful sensibility in the
articulation of these features. Most of
his films explore the aesthetic
possibility of issues such as
homosexuality and subculorre which
were once considered as taboo in
Spanish motion picrure industry. His
film narratives celebrate irrationality
and disorder as a challenge against the
tradidonal conventions of
aestheticism.

Almodévar’s movies exhibit
an unconventional visual style with
strong colors, outlandish costumes
and aberrant camera movements. In
Almodovar’s visual narragon, “the
objectve perspecave s generally
associated with longshots, deep focus
and a sratic camera, while subjectve

— Soecial bssue M)

shots are more likely 10 be close.
in shallow focus and/or  wirl,

moving camera” (Allinson160). H
movies are also famous for the artim

fusion of differen: shots. Ay lnl'-

instance in Dack Habits (1983) “Wheny
Yolanda sings in response o the siat

Superior, 4 conipie

combination of point of view shi, _

shot/reverse angles, and pannmy
serves to enhance the equiviul
proxemics berween the two women™ |
Allinson  166). Another peculiae
feature of Almodévar's visual stybe
his artsoc exploradon of the high and
low angle shoss. In Dark Habhis
“After 2 wacking shot followiy
Yolanda along the sueet, into dw
building and up the stairs, there is a
very low angle shot of Yolanda an
her boyfrend Jorge. This is followcd
by a high angle shot of her in the
bathroom and then another very low
angle shot of Jorge dead on the floor”
( Allinson 165). It can be seen as an
experimental gesture from
Almodévar to promote the subculture
of Madnd in chese low angle shots.
Almodévar’s  movies  exhibit  a
powerful affinity for swong colors,
especially for the color red. In High
Heels (1991) and Voiver {2006; the
preponderance of the color red is
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iali  In High Heels, “Lethals
fier shirt, long gloves and shoes are
§il, wpanling him as a poi.r,t of
fipesnnsness and danger” (.A!.l.mson
) in  Volver  Raimunda's
;rm.ll- ament is symbolized in the co_lor
3] 1lw red fire extnguisher which
ipcupres half of che screen when
immlnda attempts (0 call her
daupbter Paula, is representative of
Paeo's murder. At the end of that
glun, the red color of thar fire
esnupnisher flls the screen and then
wnus into the red of a bus which
[usses Paula, In Matador (1986) also
the presence of the color red is
jwedorainant. Red dominates “in the
casting, session and in the chous
dancehall, in Eva’s living room, and
lor Hva's last confrontaton with
I Yiego, where she dresses in bright red
with a long red neckde” {Allinson
143). It is because of this unique style
Almodévar  has  been frequenty
eferred  as  the  ‘enfanc  terrble’
(Allinson 5) of Spasush cinema.
Almoddvar can be apdy called as
a ‘woman’s directot’ because he has
“consistently placed women cenue
frame in his cnema” (Srmich 2).
Powerful patriarchal male figures are
non-existent in most of his movies.
He attributes autonomy to the

feminine wotld by making th:rrn Lh.‘
supreme masters in nareagon. Il‘ it
indeed an open challenge |agains
those mainstream assumpuong whict
portray female as secondary | or F}l(
other. In the dominant ([lassica
cinema women are always po
a lighter or passive tone. They! alway.
have only supporting roles to pecfom
and that oo under the dominaoon o
a2 male hero. In such movies of th
classical wadidgon, men are th
epitome of courage,
domination and acavity. They are th
promoters of patriarchal ideabism. |
movies like Volver or All About M
Mother Almodévar has consciousl
destructed these assumpuons b
exposing the polides of gende
reladons. In  Almoddvar's mipvies 2
the stereotyped mechanism of gendt
dichotomies are  “self-conscious
deployed, resulting in a pargdic an
often comic stnce with r¢gard 1
both female passwity and majochism
{(Allinson 73). .
Almoddvar's associlanon Iwuh i
cult element of Spamsh | movi
influenced hum 1n shaping hix arust
career. Mowida, the Spamush culan
movement was an “explusion of
wends in mustc, fashion, desipn,
and  flm”  (Aliason V!

ayed it
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Mahi Way:
Female Images in Popular Culture
Geethu Thomas
Phd Scholar, English and Foreign Languages University, Hyderabad

In the essay “What is Popular Culture”, John Storey tries to intro-
duce us to the various connotations of the term popular culture. An ob-
vious starting point for any attempt to define popular culture is to say
that popular culture is simply culture that is widely favored or well liked
by many people. Any definition of popular culture must include a guan-
titative dimension however a quantitative index by itsetf is not sufficient
to provide an adequate definition of popular culture. A second way of
defining popular culture is to suggest that it is the culture that is left over
after we have decided what high culture is. In this definition,popular
culture is branded as inferior culture. A third way of defining popular
culture has been as mass culture. Popular culture is a hopelessly com-
mercial calture. According to this definition, it is mass produced for
mass consumption and its audience is a mass of non discriminating mass
consumers. A fourth definition contends that popular culture is the cul-
ture that originates from the people. A fifth definition of popular culture
draws on Gramsci’s concept of hegemony. Hegemony is the way in which

_dominant groups of society through a process of intellectual and moral

leadership seek to win the consent of the subordinate groups in society.
Popular culture is seen as the site of struggle between the ‘resistance’ of
subordinate groups in a society and the forces of incorporation operat-
ing in the interests of the dominarit groups of society.

This paper thus tries to contest the definition that popular culture
is merely commetcially produced mass culture which culturally dopes
its consumers by blindly propagating the ideologies of the dominant
classes. It argues against this accusation and says thatpopular culture
rather becomes a site of clash between the ideologies of the subordinate
and the dominant classes, rather than exhibiting a complete hegémony
of the dominant classes. The production of programmes and the recep-
tion patterns of the audience are also analyzed in order to substantiate

the argument that the masses cannot be culturally doped. Indian televi-'

sion programs are taken as a text of popular culture to anaiyze its vari-
ous sides. The paper looks at the representation of women in the Hindi

series Mahi Way and finds out the contradictory portrayal of women:

present in the same serial to prove how the various ideas about woman-
hood circulate in the same text and are struggling for predominance and
the absence of one homogeneous narrative regarding the idea of women,

[ 641
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The paper also takes into account the power vested in the masses to

accept, reject and create subjective meanings out of the same text and

Taetgztes the perspective that the audience is passive and easily manipu-
ed. .

.Mahi Way, a 25 episode series, aired on Sony TV, in 2010, tells the
travails of a modern urban young Indian woman in a metropolitan city.The
s.how revolves around 25 year old MahiTalwar, and fotlows her daily
life which circulates around her family, office and friends. Set in an
upper middle class milieu in Delhi, the show deals with a touch of hu-
mor the genuine issues that a contemporary woman faces. The show
claJ.ms to give a realistic representation of the life of a mo;iem youn
Indian woman and shies away from melodrama.Mahi Way might a ea%
to f:ontal.n and endorse the idea of the liberated woman of the 21 "pzen-
tury, which it does, but along with it, unconsciously various other dis-
courses about womanhood coexist and struggle with eéch other. I will

to bri Ii i i
:g: : ning to light the play of all these discourses simultaneously in the

_ One of the discourses that find repres jon i ies i
idea of the strong independent modern tglr.:?g t:::: 1r!1 e pies s the
feminism. Mabhi is representative of the e pec by Western
b ‘ 'S¢ . ¢ new urban young woman of the
21 century. She is ambitious and career-oriented, Her relationshi
not confined to family and relatives, but cl relation atgonshnps ore
! ) s ose relationships are also
formed with friends and colleagues. Mahi Way breaks away fi
usual representations of a female moving around only with?n :l?:l fct)h .
corners of 2 house, as we see in the Hindi soap operas, to show Maﬂli-
traversing in various social spaces apart from her home like pubs, res-
taurants, office and holiday destinations to portray the vibrant !ife’s.tyle
of today’s upper middle class urban youth. Her dress code also has
widened to [eave the saris and thesalwars aside, and embrace more west-
em wear like dresses and jeans. Moreover she occupies 4 secular space,
far removed from the religiosity that surrounds the Hindi soap heroines.
All these traits that Mahi expresses are symbolic of the image of wom-
anhood that the Western discourse of feminism endorses. ’
However the patriarchal ideologies of womanhood also come to
the scene to make its claim when Mahi’s concerns-and dreams about
love and marriage are unraveled. Even though financially independent
and happy, Mabi still feels incomplete without the presence of a partner
or a boyfriend in her life. This mindset is embodied the most in Mahi’s
mother Ranjita who finds it unacceptable that Mahi is stiff unmarried at
the age of 25, and constantly hassles her to the end. Mahitoo holds on to
extremely romantic notions of love and marriage. The narrative arc of
the series is centeredaround the quest for true love. Mahi’s mother gives
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her an ultimatum that if she does not manage to find a guy of her choice
to marry in 6 months, she has to agree for an arranged matriage, and
thus starts Mahi’s search for a perfect husband. Three men come into
her life, 1shan, Shiv and Dev. The series seems to move towards the
fairy tale ending whien Ishan proposes Mahi and Mahiagrees to marry
him. But the tables tumn and the narrative of patriarchy is questioned
when in the series finale Mahi refuses to marry Ishan on the day of the
marriage. She tells him, “1am marrying you for all the wrong reasons”.
She confesses that she is marrying him only for the sake.of getting mar-
ried and that she is not ready for marriage. She further says, “I want to
. get married only when I want and t6 whom I want to. And maybe I
" would never want to get married. 1am just trying to find myself”. And
she leaves the marriage. ThusMahi has the courage to leave a picture-
perfect marriage. But after saying all these ground-breaking utterances,
the serial ends with Mahi’s call to Shiv, signifying the possibilities ofa
new relationship for Mahi, again reasserting the popular stereotype and
patriarchal concept of a woman needing a man at the end of the day.
Another discourse which tries t0 impose its opinions on woman-
hood in the series is that of capitalism. The concept of beauty has been
imposed on womanhood since etemity and the forces of capitalism have
manipulated this idea in order to sell millions of products. As a result,
beauty and consequentially womanhood has become commodified.
Beauty parlors, cosmetics, accessories and clathes are considered as in-
dispensable elements of womarthood. - Mahi Way is filled to the brim
.with perfectly groorhed women, be it Mahi’s boss Ramona and her col-:
" leagues, fer best-friend. Roshni or her perfect sister Anjali. Mahi Way
portrays such a society, specifically, the world of the upper middle class

and the rich, where external appearance is mythologized as being quite

important to the making of a successful woman. To a certain extent,
Mahi Way by portraying such a society unconsciously endorses such an
image of femininity. The fashion industry forms a major background to -

the show -Mahi works for a fashion magazine Trend;Mahi’s boyfriericl‘;.-

Ishan is the owner of a fashion brand and her best friend Siddharthisa -
fashion designer. It seems to portray materialism and a culture of con- -

sumption as conditions for belonging to the league of successful urban.
young women. . : ' -
However at the same time there is a counter narrative happening
against the objectification of femininity by capitalism as Mahi’s physi-
cal appearance breaks all notions of feminine beavty created by fashion
industry. She is no size zero diva, she is an overweight.bordering on
obese girl, who though initially quite concerned about her visual ap-
pearance gradually as the series progresses, realizes that there is more to

S
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guman life than possessing a perfect body. Perfection and standards of
eauty are oi.ien merchandized and constructed by the capitalist indus-
!:nes. The series uses various narrative devices to break the stereotypical
images of beauty and femininity propagated by society. The standards
of perfect :am{i svelte bodies are broken when Mahi’s 'imperfect body i
gortrayet_i in images that are usually reserved to showcase picture- )’elS
tlalct feminine beauty: Mahi’s romantic montages with her heroes (IJpSt::
zoﬁ re:served _for petite and pretty Hindi heroines)or her flaunting her
y in a swimsuit (usually donned by size zero models) force
reconsider our unconscious prejudices and stereotypes about h te.
male should look.Mahi Waythus rebels against popular conce <:W e
beauty and ‘femininity formulated by the cultural industry prions of
: 'llc‘i.)us it is clear how Mahi Way contains within itself various clus-
ers o images of womanhood — some feminist, some patriarchal
capitalist and some counter hegemonic. . Thus in the presence ,fsome
diverse and contradictory discourses, it is disputable to portra: oplas
culture as being utterlymanipulative and merely a vehicle of épcfgular
ogy of the dominant classes. Moreover further evidence of the f;ét th]-
popular culture is not simply an unraveling of the ideologies of the d i
nant class and administered as opium to the masses, is the fact th ‘tm;:-
cultural products are not blindly accepted by the ;’:eople Amo " th'B
thousz}nds ?f cultural products launched as part of mass cu.lture :fc;pe
ce audi ¢ ‘ ’ .
:;I.lea niz dg::)n;'ci l(::‘ﬂy by few. The audience does not accept whatever is
"When we examine the audience rece tion. i
thing we have to take into account is the fa]::t ma:mar’:asﬁg’a:-heenﬁ? z:
homogenous entity, and the second thing is that we can never predict the

- success or failure of a show. According to John Fiske, cultural com-

modities are not containers or conveyors of meaning and pleasure, but
rather provokers of meaning and pleasure. He says that the production
of meaning/pleasure is finally the responsibility of the consumer and is
undertaken only in his/her interests. This is not to say that the material
producers do not attempt to make and sell meanings and pleasure — they
do, but their failure rate is enormous.

The production of Mahi Way was significant due to the fact that
Mahi Way marked the entry of film production giant Yash Raj Films into

‘television. They came up with a bouquet of shows along with heavy

marketing. The impetus of marketing was on the fact that these shows
are different and caters to the visual pleasures of the contemporary mod-
ern audience. Mahi Way was marketed as the “first contemporary repre-
sentation of a young girl on television”, It was marketed on the strengths
of its renewedimages of women. Marketing head and Vice president of

ra&7 1
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The Art of Signification: Analysing the Postmodern
Sensibilityin the Films of Pedro Almodévar

Ganesh.$
Abstract

Postmodermist films occupy a prominent place in world
cinema, which is characterized by their powerful defiance
over the traditional paradigm of filmmaking. In Spain, such
films have displayed a novel approach towards aesthetic
expressionism and Pedro Almodévar became one of its
ardent followers. In an absolute postmodem fashion, hijs
movies employ parody, self-reference, hybridity and meta-
cinema to explore and analyze the ambivalence of
signification. His movies are therefore, exponents which

supersede the traditional ideologies of heterononnativi[y

and objectification. This paper intends to analyze how

Almodévar has artistically incorporated the elements of
postmodemism which bestow new dimensions for the art

of filmmaking as an avant-garde manQeuvre,

The ingenious enthusiasm that Spanish cinema displays in
embracing new ideologies and experiments marks its individuality, Th
varying socio-political scenario in Spain has always been an ingp; X
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such films which imparted a traditional mode of nationafism in Spani
visual narration. A fter Franco’s dominion, the Spaniards witnessed t
advent of la Movida madriléna, a cultural renaissance during the 198(
which imparted the elements of postmodernism like kitsch a
carnivalesque in feature films, Pedro Almodévar is one among the mc

prominent followers of this new vision while others being Ivan Zulue
and Fernando Trueba,

Almodévar, who is fondly called as the ‘enfant terriblc
(Allinson 5) for his postmodern ideologies, has exhibited an extrem
rejection of all orthodox boundaries. He discards conventionality i
visual style which is “characterized both by a refusal to make art imitat

life, and by a refusa) to accept his own work and persona a
controversial” (Allinson | 9.

Postmodernism is “an open set of approaches, attitudes anc
styles to art and culture that starled by questioning or exceeding o1
fooling with one or more aspects of modernism™ (Kart 14). Mark
Allinson in his 4 Spanish Labyrinth: The Films of Pedro Almodsvar
finds an emphatic reason for considering Almodévar’s films as
postmodern. He writes “ The free mixing of popular elements of mass
culture such as Hollywood movies, advertising and television with the
more artistic ‘high culture’ of auteurist, poetic cinemas has eamed
Almodévar the label of Ppostmodemist”(209), In a typical postmodem
fashion, most of his movies attempt to challenge the traditional
conventions of dominant cinema and also try to break down the
difference between high and low art, For instance in Kika, (1993)
Almodévar’s juxtaposition of Kika’s ‘damsel in distress’ image with
the grotesque sensationalist image of mass media provides a perfect
amalgamation of the high and low art. The damse! in distress is a classic

- T 24
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ABSTRACT

ARTICLE INFO

.7 Liig sLug 2 TiNBOs (L = Ce, Pr, Nd & 5m) are synthesized through conventional selid state ceramic route.
Article history: L 2020 The XRD, FT Raman and FT IR studies revealed that the samples have aeschynite ortherhombic symmetry.
Remi_ve:ll ilnﬂ Apri form 16 fune 2020 The samples are sinteged at 1230 °C Using SEM technique, microstructure of the sintered samples is
ﬁe“’e e j‘ m‘y"“;md o analyzed. The dielectric properties of all the samples in the radio as well as microwave frequencies
Av:ihpb,t e ontine 13 July 2020 are studied. UV spectra of the samples are recorded and the optical band gap is estimated from the
Communicated by J.G. u Tauc's plots. The samples are found to be photoluminescent materials with emissions at violet and green

regians.

Keywords: © 2020 Elsevier B.V. All rights reserved.
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1. Introduction

Material research is always focused to develop new materials
for practical applications. The main properties required for a di-
electric resonator in microwave communication systems are low
temperature coefficient of resonant frequency (7r) for stability, high
dielectric constant (€;) for miniaturization and high quality factor
(Q) for selectivity. LnTiTaOs and LnTiNbOg ceramic materials are
) tential candidates for communication systems [1,2]. To develop a

cod quality ceramic material with improved properties, attempts
have been made to replace rare earth atom in the LnTiNbOg system
with another atom of comparable ionic radii. The luminescence
and radio frequency dielectric behavior of pelycrystalline ceram-
ics are reported for Ln = Ce, Pr and Sm by L. Jacob et al. [3].
Because of good optical properties the LnTiNbOs compounds are
used as ideal gain media for miniature solid-state lasers [3]. Mem-
bers with erthorhombic aeschynite structure in LaTiNbOg (Ln = Ce,
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Y & Yb) ceramic system have positive
tr and high &, but those with euxenite structure have negative
1r and low & [4]. The microwave dielectric properties of LaTiTaOg
were investigated by Surendran et al. [5). Hydrothermally synthe-
sized LnTiNbOg compounds were studied by Komkov in 1363 [6].
Thorogood et al. have reported the transformation studies from
aeschynite to euxenite structure of Ln(TiTa)Os {7). The doping ef-

* Corresponding author.
E-mail eddress: samdmri@yaheo.com (S. Solomon),

i j 2020.126731
hltps:ﬂdm_org.rlo.lmsf;.qhysleta 0
0375-8601}© 2020 Elsevier B.V. All rights reserved.

fect of oxides of molybdenum and tungsten in LaTVT30; and also
the partial substitution of Zr in the Ti site were reported [8,9).
John et al. have reported the optical and electrical properties of
RE-Ti-Nb-0g (RE = Ce, Pr, Nd and Sm) nanoparticles [10). The
dielectric properties of RE-Ti-Nb-Og (RE = Dy, Er, Gd, Yb) nano
particles were reported by John et al. (11). This paper reports the
effect of [utetium substitution on the dielectric and optical proper-
ties of LnTiNbOg ceramics.

2. Experimental

The polycrystalline samples Lng,gLug ;TiNbOs (Les = Ce, Py, g
and Sm, abbreviated as CLTN. PLIN. NITN and SLTN respectivery)
are prepared through the solid state ceramic route. The high pﬂ
rity (>99.9%) Ce0z. PreOnr, NdaOs, Sma0z, LuzOs, Ti0y, N,
weighed according to the stoichiometric ratios and calcined :t
1200 °C for 4 hours using acetone as medium. The calcined pow.
der is ground wel for 4 hours and 5 wt% polyvinyl alcohol is addet;
to the above mixed dried sample powder. The dried pPowder sam,
ple is coaverted in the form of cylindrical pellets by applying th-
pressure of 150 MPa using hydraulic pelletizer. The pellets are the:

sintered below the melting point of the sa ) ;
maximum density. mple in order to attain

Using CuK, radiation, X-ray

diftractio i ”
Pro) of powdered sintered s " studies (Philips Expert

mples are done, The FT-IR spectra of

. th KBr peliet met i
Nicolet Avatar 370 Fourier Transform Infrare:l l;;‘ri-l':ls)msgpe.rcl::;nn:-_
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Abstract
Nanoparticles of Dy,Ti,O, and Dy, Ti, 5256501 (
an auto-igniting combustion technique.
spectroscopic tools. The samples are cry

0

abbreviated as DTO and DTZO, respectively) have been prepared through
The structure of the system is analyzed by powder X-ray diffraction and vibrational
stallized with cubic pyrochlore structure with the space group Fd3m. The particle
that the samples are nanacrystalline. The Fourier-transform iafrared and

is shows
size obtained from XRD and TEM analysis fom. The ultraviolet_visible absorption spectra of the sataples aeo s1os

Raman spectra of the samples are investigated in

.cordcd and their optical banc'lga.p energy
iti ing emisst

and the transitions causing e a

electron mMicroscopy which indicates

L T
spcctl‘omctfy reased W

values are catculated. The photoluminescence spectra of the samples are recorded
ons are identified. The surface morphology of the sintered pellets were studied by scanning
inimum porosity, and the elemental composition was confirmed by energy-dispersive
pedance spectroscopic studies of the samples are carried out at different temperatures. The conductivity

ith temperature, and the highest conductivity of 1.93x 10™! S/m a¢ 850 °C is obtained for DTO.

of the samples incsuitabl e candidates for optoelectronic applications and the fabrication of electrolytes in solid oxide fuel

i are
The materials
cells at moderate temperatures.

1 Introduction

The properties of nanocrystalline materials are superior to
those of conventional polycrystalline coarse-grained materi-
als due to their increased strength, reduced density, higher
electrical resistivity, increased specific heat, higher thermal
expansion coefficient and lower thermal conductivity [1].
Water-soluble ZnO nanoparticles can be used as biological
labeling agent, in biological fluorescent imaging anc! in drag

ery systems for simultaneous treatment and diagnosis
[Z]. The ZnO hollow nanospheres show excellent photolu-
minescence (PL) properties with a strong yellow emission
and find application in the field of optoelectronics devices
{3]. Pyrochlore oxides have recently undergone extensive
studies as potentially attractive dielectric materials, solid
electrolytes, catalysts, and radiation absorbers [4]. They
have attracted much attention because, they display a large
variety of physical and chemical properties, depending on
the chemical elements involved and therefore, potential

k4 Sam Solomon
samdmrl @yahoo.com

1 Department of Physics, Mar Ivanios College,
Thiruvaranthapuram 695015, India

Published online: 13 February 2018

applications in many areas of technological interest. Oxides
with pyrochlore structure have shown ionic and electronic
or mixed conductivity [5].

Pyrochlore oxides with general formula A,B,0,0’ have
space group Fd3m, where A is a rare earth element or an ele-
ment with lone pair of electrons and B is a transition metal or
a post transition metal. These pyrochlores can be described
as two interperetrating networks of A,O'tetrahedra and B,0O,
octahedra, with oxygens in two sublattices represented as
O and O’ respectively. Pyrochlore lattice is known for their
incorporation of dopants, interstitial oxygen and electronic
defects by limited doping of A and B sites and these sites
form a network of corner sharing tetrahedra. The pyro-
chlore structure can be considered as being derived from
the fluorite structure by removing one-eighth of the anions,
so that the newly formed holes constitute a diamond lattice
[6]. In the pyrochlore structure the oxide ion vacancies are
ordered and these vacancies lead some oxide ions to leave
their lattice sites and occupy interstitial positions, creating
the intrinsic Frenkel disorder and thus increases the ionic
conductivity compared with the disordered fluorite phase
of the same compaosition {7].

Zhang et al. reported that the ultrafine Dy, Ti,0, (abbre-
viated as DTO) has abundant oxygen deficiency on the

@ Springer
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. . = Mg, Ca, Ba and Sr) system has been

A nanomgtﬁlh:emﬁgi'rﬁliﬁrﬁtgb&ﬁon tg(;chnique- The cation-deficient caizir-

synthesize 5 y O.¢) is found to be a tetragonal structure with the space group

tite (Cazﬁ,f;hrﬁa‘::mge size of the particle from the transmission electron mi-

14(1)13.(‘.&-_ ee is esﬁmated to be 23.30 nm and 20.16 nm for CagTizzrsom

. cmsmpy'l‘ll‘mﬁ‘g Ors respectively. The optical bandgap ealculated using a Taue
- and ]_3a§ +2eon 8.01 eV and 3.46 eV. Raman and Fourier transform infrared
lot i8 :opy (FTIR) studies were carried out to confirm the phase purity of the

spect'igs The scanning electron microscopy (SEM) image of a CagTisZrsOq¢

S P e sintered at 1360°C for 3 h shows minimum porosity with 96% of the

iheoretical density. The frequency-dependent dielectric study shows that the

dielectric constant is maximized at low frequencies and decreases as the fre-

quency increases. The Cole~Cole plot reveals that the material exhibits con-

duction due to the contributions of grain, grain boundary and electrode effects.

The photoluminescence spectra of the samples were recorded and the transi-

tions causing emission have been identified.

Key words: Nanostructure, combustion synthesis, calzirtite, ionic

conduction

INTRODUCTION

ioZr5046 (A = Mg, CA, BA and Sr), having an
defictent fluorite-related superstructure, is
gaining attention due to its high thermodynamic
stability and its ability to hold high-level nuclear
waste materials for the immobilization of nuclear
waste produced from nuclear reactors. CasTisZrs0,4
is found to be stable up to 1673 K; thus this material
can be used for high temperature applications.!
The model structure of the mineral calzirtite was
first suggested by Pyatenko and Pudovkina in 1961
as an anion-deficient fluorite-related superstructure
with ideal fluorite-derived atomic coordinates, fu]l%
ordered anion vacancies and a cation distribution

(Received July 15, 2017; accepted January 5, 2018)

Published online: 30 January 2018

Rossell reported that the refinement of synthetic
calzirtite using powder diffraction data resulted in a
change in the oxygen position and significant cation
ordering at the cation positions and confirmed the
space group as I4(1)/acd.? According to him, the
diffraction patterns are dominated by reflections
corresponding to a sub-cell derived from the fec
Fluorite (MO,) type. The axes ‘@’ and ‘c’ are 3 times
and 2 times the formal sub-cell edges, respectively.
Rossel and Sinclair suggested the presence of two
pol%_téypes of calzirtite, tetragonal and orthorhom-
bic."™ However, these forms are distinguishable
only by single-crystal x-ray diffraction because the
change of these poly-types occurs continuously in
small domains. Sinclair et al. reported that the
metal atoms surrounding the anion vacancy form a
tetrahedron, and the oxygen anion forms an octa-
hedron in calzirtite. They also reported that the
cation—cation distances in calzirtite are larger than
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ABSTRACT

Spinocerebellar ataxias are a heterogeneous group of autosomal dominant getnietic
disorders. They are caused by the variable degrees of degeneration of the cerebellum,
spinocerebellar tracts and brain stem neurons. This study involves the clinical and genetic study
of spinocerebellar ataxia type | and type 2 affected individuals. Both these tvpes are caused by
expansion of CAG repeat in their respective gene beyond a certain threshold. They are caused by
dynamic mutation and demonsirate genetic instability and anticipation.The study involves 18
patients and 9 healthy controls from different regions of India. A noninvasive method of sample
collection,i.e,buccal wash method is followed and PCR based tests using mutation targeted
primers are used 10 diagnose for SCAl and SCA2. Clinical features and neuronal history of
patients were recorded and analyzed,

Keywords: Heterogenous, Spinocerebellar, Anticipation, PCR, SCA and Neuronal.

1. Introduction
Spinocerebellar ataxias are dominantly inherited, heterogenous group of neurological

disorders characterized by variable degrees of degeneration of the cerebellum, spinocerebellar
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tracts and brain stem neurons[1]. They are characterized by slowly progressive incoordination of
gait and often associated with poor coordination of hands, speech, and eye movements.
Frequently, atrophy of the cerebellum occurs. There are several types of SCA and the clinical
features shared among these SCAs are ataxia, dysarthria, and eventual bulbar dysfunction but
there are variable features that includes ocular dysfunction, extrapyramidal signs, pyramidal
signs, peripheral neuropathy, intellectual impairment and seizures.The incidence of SCA is
considered to be 3 cases per 100 000 people; [2] with SCA3 as the most common subtype in the
world[3]. The prevalence of SCA however varies with geographical regions[4].

In India the most common subtype is SCA 2; but studies done is insufficient to
understand the prevalence in Indian population as a whole{5].Among the different subtypes of
SCA, 6 of them (SCA1, SCAZ, SCA3, SCA6, SCA7, SCA17) and DRPLA are caused by CAG
wrinucleotide expansion in the respective genes. These CAG repeats encode polyglutamine tracts
and therefore these disorders are also referred to as polyghitaminedisorders [6].Normal SCA1
alleles range from 6 & 39, while clinical symptoms have been reported in individuals carrying 39
+ 81 CAG repeats[4]. Intermediate alleles from 36 + 41 CAG repeats in the SCAl gene show
reduced penetrance[7]. It was found that, the age of onset is inversely correlated to the repeat
length with large alleles being predominantly found in juvenile cases [7].Instability is a major
characteristic of mutations caused by trinucleotide repeat expansions resulting in an increase in

the mean size of the expansion over successive generations{8).

2, Experimental

The clinical disorders are characterized by wide range of phenotypes depending on the
respective locus, size of the repeat and disease duration. These disorders manifest above certain
threshold of CAG repeats. Clinical characterization of the SCA type is difficult as symptoms are
varied and overlap {9]. However genetic diagnosis and confirmation of the SCA type is possible
[10]. Molecular analysis also help to understand CAG instability, anticipation and inverse size
correlation between repeat size and age of onset of symptoms.[11]The present investigation aims
to confirm patients geneticaily positive for SCA1 and SCA2. Analyze whether the expanded
CAG repeat correlates with earlier age of onset of the disease and greater severity of the disease.
Analyze neuronal history of the individual family, through pedigree analysis and study
anticipation of the disease gene. The study also aims to utilize non-invasive means of sample

collection from patients for genetic testing. Therefore buccalmouth wash sample was taken from
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Chemical precipitation techni
the synthesized panoparticles posscss orth
spectroscopy and FT-Raman .
confirmed their nano crysialfine nature.
high density. 5
constant (&) conductance (G) and lo:
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EM images of sintered samp!

que Was cmployed to synthesize crysalline Nb, O nancpartictes. The XRD result revealed that
othombic structure as confirmed by Feutier-transform infrared (FTIR)
studics. The average particle size of the as-prepafed sample obtained from XRD analysis
prepared nanopowders were sintered at relatively low temperature of 1350 °C (o
les indicated high densification of the nanomaterials. The variations of dielectric
ss factor (tan 5) of the samples were studied in the radio frequency range.

Nano particles, Chemical precipitation method, X-ray diffraction, FT- Raman studies,

1. INTRODUCTION
Niobium pentoxide (Nb;05) is one of the most

studied materials because of its wide range of
applications include batteries, solar cells,
sensors, electrolytes, semiconductors and
optical materials [1-3]. Nicbium oxides have
been prepared by different methods such as
oxidation of metallic niobium in air, by
hydrolyzing alkali-metal niobates, nicbium
alkoxides and niobium pentachloride or by
precipitation from solution in hydrofluoric
acid with alkali-metal hydroxide or ammonta
[4]. Sayama ef al. [5], Kominami et al. [6]
have reported that the properties of NbyOs
prepared by various methods. This paper
reporis the synthesis of phase pure nano sized
Nb,Os by Chemical precipitation technique
and their structural and  diclectric
characterizations.

2 EXPERIMENTAL

Niobium oxide nano particles were prepared
by the chemical precipitation method. Nb,Os
nano particles can be obtained by a
precipitation of niobate oxylate hydrate with
ammonia in  water/ethanol at room
temperature. The entire pracess was carried
out in decionized water for its inherent
advantages of being simple and eavironment
friendly. 20 ml of niobium oxalate was taken
in a burette. 20 ml NH,CO, from the stock
solution taken in the conical flask along with
70 ml of de-ionized water and 10 ml of EDTA
solution. The niobium oxalate solution from
the burette was added drop wise at constant
rate to the contents in the beaker under
vigorous stirring using a magnetic stirrer. By
employing a magnetic stirrer the homogeneity
of the nano sized crystals formed were
maintained. The precipitate was collected in
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Abstract

. . othermal method was employed for the preparation of pure and

The mlcrowavlz:;f;';tf: dslﬁli‘:lm acetate and thioacetamide were used as the cadmiurl:l source

doped CdS nanoparticw“-h the solvent ethylene glycol. The transition metal ions doped Cds

and su!ﬁ.de sourt;:; ve tremendous applications in optical light emitting diodes. The prepared pure

nagt;poa;':lgl(‘:ag sa;‘:m ocrystals were characterized by XRD, UV-VIS Absorbance, UV-VIS Transmittance
an

and FTIR are recorded and discussed briefly.
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1. introduction

The Cadmium Sulphide (CdS) is an important {I-VI group semiconductor (Eg = 2.42 eV) with
excellent physical and chemical properties, which has promising applications in multiple technical
fields such as photochemical catalysis, gas sensors, detectors for fast laser and infrared, solar cells,
nonlinear optical materials, various luminescence devices, optoelectronic devices etc. [1-7]. CdS is
the most promising compound among H-V1 group semiconductor for detecting visible radiation {8].
Using various methods CdS nanoparticles can be obtained [9-12]. Many papers are recently
published about the synthesis of chalcagenides with the solvothermal method [12-24]. The
elementary sulphur powder was normally used as the chalcogenide source and here we choose
thioacetamide as the sulphide source, Because it is much easier for thioacetamide to release sulphide
ions and it will be beneficial to lower the reaction temperature and shorten the reaction period. With

all these compounds we choose the nontoxic, in corrosive ethylene glycol as the solvent and this is
more favourable to the environment.

2. Experimental

The chemicals including Cadmium acetate (Cd(CH3C00)2.2H,0), Thioacetamide (CH3CSNH;)
and Ethylene glycol (HOCH,CH,OH) are the analytical reagents. In this present study ethylene glycol
was used as the solvent. Cadmium acetate and Thioacetamide are mixed with ethylene glycol are
added to an autoclave and the precursor materials were reacted with 800W domestic microwave
oven for 20 minutes. During the process of synthesis, Thioacetamide (TAA) can react with the trace
water containing in ethylene glycol and also the de-ionized water in cadmium acetate (Cd(Ac)2) ,and
release H2S gradually. It undergo thermal decomposition under microwave irradiation to produce

Cadmium Sulphide (CdS).
CH3CSNH2 + 2H20 = CH3COONH4 + H2S

Cd{Ac)2 + H2S = CdS + 2HAc.

In this microwave synthesis, ethylene glycol and microwave irradiation play the key rote for
the preparation of CdS nanoparticles. Ethylene glycol acting as both reaction media and dispersion
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ABSTRACT

The synthesis of CdSnano particles was widely studied for their potential usage in the field of
optics. Semi conductor nanoparticles doped with transition metal ions have attracted wide
attention due to their excellent luminescent properties. The transition metal doped
nanoparticles shows different optical properties corresponding to their host counter parts.
These nano pariicles have tremendous applications in optical light emitting diodes. The
synthesis of pureCdSnano particles and CdS with transition metal ion(Mn”")doping was done
by microwave assisted solvothermal method. The prepared nanocrystals were characterized

by XRD,SEM,EDAX andICP-AES of the samples are recorded and discussed briefly.
Key words:nanoparticles; solvothermal; doping; XRD; SEM; EDAX; AES
1. Introduction

Nanometer sized semiconductor particles belong to a state of matter in the transition region
between molecules and solids. During the past two decades, research on quantum size
semiconductor particles has increased enormously due to their exciting novel properties [1-4].
II-VI group semiconductor nane materials arepresently of great interest for their practical
applications such as zero-dimensional quantum confined materials and for their applications
in optoelectronics and photonics. Numerous reports are available in the literature on synthetic
techniques chalcagenides with solvothermal method[5-15]. Recently, the solvothermal

process as a powerful method for the synthesis of materials has attracted tremendous

A Monthly Double-Blind Peer Reviewed Reforead Open Aceess Enternational e-Journal - Inrluded fn the Tnternational Serial Directoriea
GE-International Journal of Engineering Research (GE-LJER)ISSN (O):(2321-1717), ISSN(P):(2394-420X)

S5 |Page




International Journal of Advance Research in Science and Engineering (;

Volume No 06, Special Issue No. 03, September 2017, AFM-2017

www.ijarse.com

IJARSE
ISSN: 2319-8354

STRUCTURAL, OPTICAL STUDIES OF ZINC
MAGNESIUM OXIDE AND ZINC COPPER OXIDE

NANOCOMPOSITES
C R Indulal', R Biju’, Deepak Nand®,R Raveendran’

! Department of Physics, 5.G. College, Kottarakara, Kerala, India

2nanoscience Research laboratory, S.N. College, Kollam, Kerala, India

Abstract
Nanocomposites of Zinc
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Magnesium Oxide (ZnMgQ) and Zine Copper Oxide (ZnCuO) were synthesized by
(ation method. The nanocomposites annealed at 500°C were used Jor further structural and

-precipitati .

P ‘; ne Scherrer equation was used to calculate the average particle sizes of the prepared
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UV/Visible a -

were calculated.
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1 INTRODUCTION

Metal oxide nano composites with large surface to
volume ratio acquire unique magnetic, electronic,
optical and chemical applications. Zinc oxide is a
wide bandgap semiconducting material with a lot of
applications including light emitting diodes,
piezoelectric transducers, photocatalysts etc 13
Nanomaterials exhibit large surface to volume ratio
and thereby most of their properties are selectively
controlled by engineering the size, morphology and
composition. Such nano crystalline metal oxides
exhibiting this large surface area can be applied to
devices including sensors for which a bette Ar surface
effect is required. These new nanomaterials can have
enhanced properties from their parent bulk
materials®. The metal oxide nanocomposites exhibit
exceptional UV absorbing ability, high stability at

high temperatures and reactivity as catalyst®®,

2 EXPERIMENTAL

Nanocomposite of Zinc Magnesium Oxide (ZaMgO)
was: prepared by arrested precipitation using
analytical | grade 0.IM  Zinc Nitrate, 0.IM
Magnesium Nitrate, 0.02M citric acid and 0.5M
sodium hydroxide as.the reagents. However in the
synthesis of Zinc Copper Oxide {(ZnCu0O), instead of
Magnesium nitrate, 0.1 M copper nitrate was used.
Among the reagents, citric acid was used as a
stabilizer to prevent agglomeration. The precipitates
so formed by stirring were separated from the
reaction combination and washed with distilled water
to remove all impurities. The dried precipitates at
room temperature were thoroughly grounded using
an agate mortar to obtain its fine powder. On heating
to 500°C, their corresponding nanocomposites were

formed.
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2.1 CHARACTERIZATION

XRD analysis is a finger print tool for the structural
analysis of nanocomposites. The XRD patterns of the
powdered samples were recorded using XPERT-
PRO powder diffractometer using Cu- K, radiation
in the 26 range 10° to 80° at 30mA, 40kV. The UV

spectra were recorded using Shimadzu UV-2550 UV
visible spectrophoto meter,

3 RESULTS AND DISCUSSIONS

3.1 XRD STUDIES

The nano crystalline natures of ZnMgO énd ZaCu0Q
are verified using XRD analysis. There is a definite
line broadening of the XRD peaks indicates the

synthesized materials . consist of particles in

. nanometer scale. The peak intensity, position and full

width at half maximum data are obtained from the
XRD pattern. The nanoparticle sizes are calculated
using Debye-Scherrer equation, t = Kki/(Bcosd);
where k is the Scherrer constant and its value is
taken as 0.9, B is the full width at half maximum of
XRD peaks, 8 is the Bragg diffraction angle and A is
wavelength of X-rays used in XRD analysis, 1 =
1.54060 [A). The XRD patterns of ZnMgO and
ZnCuO sintered at 500°C are shown in fig 1A and
IB respectively. The average particle sizes for
ZaMgO and ZnCuO nano'composites are found to be
32 and 23nms respectively. The XRD peaks of
ZnMgO and ZnCuO confirms that they are almost

free from impurities.
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Fig. 1A XRD Patterns of ZaMgO
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Fig. 1B XRD Patterns af ZnCuO

3.2 UV-SPECTRAL STUDIES

The UV spectra of ZnMgO and ZnCuO
nanocomposites sintered at 500°C taken in the
wavelength range of 210 to 870 nm are shown in fig
2A and 2B respectively. The optical bandgap details
of the nanocomposites can be directly calculated
using UV absorption spectra. The decrease in
absorbance with increase in wavelength from the UV
spectra is due to the presence of optical bandgap in
the nanomatgrials. Using Tauc’s relation, the direct
optical bandgaps of the nanomaterials are
calculated®. The value of direct optical bandgaps of
ZnMgO and ZnCuO nanocomposites are 3,29eV and
3.95eV respectively and are depicted in the figures
3A and 3B respectively.

Ros

Fig. ZA UV spectrum of ZnMgO
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ABSTRACT

Through the microwave assisted fast synthesis method, Zinc Magnesium Oxide nanocomposite
was prepared, Zinc Magnesium Oxide nanocomposite heated at 500°C was used for further structural,
optical and anlibacterial studies. The Debye Scherrer equation was used to calculate the average
particle size of the nanocomposite. The optical characlerization of the oxide nanocomposite was
carried out by UV analysis. From the analysis of the absorption spectra, the optical direct band gap
of the Zinc Magnesium Oxide nanocomposite was calculated and the result was compared with Zinc
Oxide and Magnesium Oxide nanocomposites. Antibacterial studies were done in detail.

Keywords: Nanocomposites, XRD, Optical band gap, Antibacterial studies

INTRODUCTION

Nanooxide materials with large surface to
volume ratio acquire unique magnetic, electronic,
optical, antibacterial properties and potential
applications. In the early 1950s, scientisis had
already started the research on Zinc related
materials as antibacterial agents'. In the areas
related with textile industries, water disinfection,
medicine, food packaging etc. these antibacterial
agents have a major role. Instead of organic
compounds, inorganic disinfectants like metal oxide
nanocomposites have several advantages, including

their non toxicity 10 the human body. Zinc oxide is
a wide band gap semiconducting material with a
lot of applications including light emitting diodes,
piezoelectric transducers, photocatalysts etc**.

Nanomaterials exhibit large surface
to volume ratio and most of their properties are
selectively controlled by engineering the size,
morphology and composition. Such nano crystalline
metal oxides exhibiting this large surface area can be
applied to devices including sensors for which a better
surface effect is required. These new nanomaterials
can have enhanced properties from their parent bulk
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materials®. The metal oxide nanocomposites exhibit
exceptional UV absorbing ability, high stability at high
temperatures and reaclivity as catalysts”. .

Experimental procedure
Zinc Magnesium Oxide nanocomposite
was prepared by microwave assisted fast synthesis
method using analytical grade Magnesium Nitrate
and Zinc Nitrate as the reagents. When compared
with other methods, this method has revealed several
. advantages. It was already reported that molecules
undergo excitations due to electromagnetic radiations.
By converting microwave radiation into heat energy
with high efficiency, superheating becomes possible
at ambient pressure. Zinc Nitrate, Magnesium
Nitrate and Sodium hydroxide were used as starting
materials. Citric acid was used as stabilizer. Aqueous
solutions of 0.1M Zinc Nitrate, 0.1 M Magnesium
Nitrate and 0.5 M Sodium hydroxide were mixed
drop wise and stirred simultaneously into a beaker
containing aqueous solution of 0.02 M Citric acid.

The process was carried out in few minutes. Then.

the beaker was kept in a microwave oven. The
stabilizer is used to prevent growth/agglomeration
of the particles.

CHARACTERIZATION

XRD studies are ideal for the of
nanocomposites size determination of powder
samples. The XRD patterns of the powdered
samples were recorded using XPERT-PRO powder
diffractometer using Cu- K radiation in the 260
range 10° to 80° at 30 mA, 40 kV, Based on the
line broadening, few technigues involving Scherrer
equation, integral breadth analysis or Hall-Williamson
approach and Fourier method of Warren-Averbach
have been developed®'’. The UV spectrum were
recorded using Shimadzu UV-2550 UV visible
spectrophotometer. Antibacterial activity of the sample
was carried out using diffusion disk method.

RESULTS AND DISCUSSIONS

XRD Studies

The nano crystalline nature of Zinc
Magnesium Oxide is verified using XRD analysis.
There is a definite line broadening of the XRD peaks
which indicates the synthesized materials consist
of particles in nanometer scale. The peak intensity,

position and full width at half maximum data are

obtained from the XRD pattern. The nanoparticle
sizes are calculated using Debye-Scherrer formula
d=0.94/8Cos0"", where 0.9 is the Scherrer constant,
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ABSTRACT

Nano oxides of Manganese Nickel and Cobalt Nickel were synthesized by chemical co-
precipitation method from the reaction of respective metal sullides of manganese, nickel. cobait
and sodium carbonale using ethylene diamene telra acetic acid as an elfective capping agent, The
carbonate precursors were heated at different temperatures so as to form their oxides. Through the
X-ray line broadening technique, the mean particle sizes were calculated at different temperatures.
The elastic micro strains versus particle size variations were thoroughly studied. The metal oxide
formations of Manganese Nickel and Cabalt Nickel were confirmed with the heip of FTIR speclra.
EDX spectra of Manganese Nickel oxide and Cobalt Nickel oxide provide cherical composition of the
samples. The crystallite shapes were studied using the scanning electron microscopy images. The
optical direct band gap values of both Manganese Nickel and Cobalt Nickel oxides were calculated

using Tauc's relation.

Keywords: Nanoparticles, SEM, EDX, Optica! band gap, Dielectric properties

INTRODUCTION

Oxides of cobalt are stable and are
available in abundance which are cheaper than other
noble metals. In the recent past, oxide nanomaterials
have been drawing wide attention due to their
comparatively excellent electrical, optical'? or
magnetic? properties. Generally nanoparticles have
large surface to volume ratio. So their properties
such as electrical, optical, etc. can be tuned by
engineering size, morphology or composition. Nano

oxides of Manganese Nickel and Cobalt Nickel with
large surface area can be used in gas sensors. These
nanc oxide systems may have entirely difterent
properties compared to their parent bulk materials®.
The ultra fine oxide nanoparticles exhibit unique
UV absorbing ability, excellent stability at elevated
temperatures, very high hardness and reaclivity as
catalyst**. Manganese-Nickel oxide and Cobalt-
Nickel oxide systems can be considered as potential
candidates for electredes in batteries, in super
capacitor, in sensors, switches etc.
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MATERIALS AND METHODS

The nano particles of both Manganese-
Nickel oxide (MnNiO) and Cobalt-Nicke! oxide
(CoNiO) were synthesized by arrested precipitation
from AR grade 0.4 M cobalt sulphate, 0.4 M nickel
sulphate, 0.4 M manganese sulphate and 0.6 M
sodium carbonate using ethylene diamene tetra
acetic acid as an effective capping agent. The
carbonate precipitates so formed were separated
from the reaction combination and were washed with
distilled water and ethanol to remove all impurities.
The dried precipitates at room temperature were
thoroughly grounded using an agate mortar to
obtain their metal carbonate Precursor in the form
of fine powder. On heating to sufficient temperatures
(400. 600 and 800 2C), these carbonate precursor
decomposes to their corresponding metal oxides,

Characterization

XRD is one of the ideal techniques used
for the determination of crystallite size of the nano
powders. Based on the broadening of diffraction
peaks, a few techniques involving Scherrer equation,
Integral breadth analysis or Hall-Williamson approach
and Fourier method of Warren-Averbach etc. were
developed™, Warren and Averbach proposed the
first theory related with the broadening of diffraction
peaks. XRD studies were done on XPERT-PRO
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Fig. 1A: XRD pattern of MnNiO sintered at

powder diffractometer wilh Cy. K. radiation in the
20 range 10° to 70° at 30mA, 40 kV. The surface
morphological studies of the powder samples were
evaluated by a scanning electron microscope. The
energy dispersive analyses of X- rays were carried
out on the nano samples to ascertain its precise
composition. The ultra violet Spectroscopic studies
were carried out using Shimadzu UV-2550 Yy visible
spectrophotometer.

RESULTS AND DISCUSSION

XRD Studies

The nano crystallanity of the powder
samples are verified using XRD analysis. The nano
particle sizes are calculated using Debye-Scherrer
equation, d = 0.97/Cosl'®, where [} represents the
full width at half maximum of XRD lines, A = 1.54060
(A). Figure 1A and 1B represents the XRD patlerns
of MnNiO and CoNiO sintered at 600 2C. The most
intense peaks are obtained from the (311) planes.
The crystallite sizes of MnNIO and CoNiO at 400,
600 and 800 oC using Debye-Scherrer equation
are as recorded in Table 1A and 1B respectively.
On analyzing the table, it is confirmed that when
Fhe temperature increases, the particle size also
Increases. So temperature of the reaction can be
considered as one of the prime parameters on
the crystallites size™. The reason for increasing

Y Y v
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Fig. 1B: XRD pattern of CoNiO sintered at

600°C 600¢C
Table 1A Table 1B
Sintering Particle Elastic Band Sintering Grain size Elastic Band
temp °C size (nm)strains gap (eV) temp °C (nm) strainsg gap {eV)
400 8 0.002620 1.44 400 6 0.003820 143
600 17 0.001313 1.41 600 20  0.001159 1.39
800 41 800 42 0.000689 1.33

0.000562 1.37

&
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Abstract

Semiconductor nanoparticles doped with transition meta.ll ions have a[.tracted widf: attention d!.le to their exce!lent tuminescent
properties. The transition metal ions doped nasoparticles sh")w fllffefent o.ptlca.l properties corresponding to their host
counter parts. These nanoparticles have found tremendous applications in optical light emitting diodes. Among the family of
I1-VI semiconductor CdS is the forcmost candidates because of their favourable electronic sfnd optical properties for
optoelectronic applications. The synthesis 'of pure CdS nano particles and CdS doped with transition metal ions
(Zn* Mn? Cu*") were done by microwave assisted sqlvolhennal method. XRD studies revels that CdS nanocrystats in cubic
as well as hexagonal phase. The obtained nanomaterials have been characterised by Scanning Electron Microscopy (SEM)

and the thermal analysis of DSC and TGA.

Key words: Nanoparticles, solvothermal, doped, XRD, SEM, DSC, TGA.

introduction

Nanocrystalline semiconductor have been intensively
investigated over the past years dute to their specific optic,
electronic and catalytic properties (1-6). All these
properties atiributed from the high surface to volume ratio
and the size quantization effect. [I-VI group
semiconductor nanomaterials are great interest in the field
of optics due to their strongly size dependent optical
properties (7). Numerous methods have been developed
for the fabrication of such semiconductor nanomaterials
(8~-12) including chemical reduction, liquid reaction
method, sacrificial template method, hydro thermal and
sclvothemal method. (13-19) amoung all these methods,
recently the solvothermal method has potential
advantages of relatively low cost, tmiform size, high purity
and controlled morphology. (17-19) In this method,
solvents are the key issue for the preparation of CdS
nanopatticles under solvothermal condition. Mixed
solutions are used in order to obtain excellent
semiconductor CdS nanoparticles.

Expermental

Ethylene glycol (HOCH,CH,OH), thioacetamide
(CH,CSNH,) and cadmium acetate (Cd (CH,CO0)2.

2H,0] are the analytical reagents. In this present
investigation ethylene glycol was used as the solvent.
Thioacetamide and cadmium acetate were added 1:1 ratio
mixed with 30 mi of ethylene glycol and to get a clear
transparent solution, the above mixture is stirred well at
room temperature. The solution was subjected to
microwave irradiation of 800 W for 20 minutes.
Thioacetamide can react with the trace water containing
in ethylene glycol and also with cadmium acetate, and
releases H,S gradually. From the productive mixture The
precipitate of orange coloured CdS nanocrystallites were
separated out and washed with de-icnized water for four
times and then with alcohol twice. The CdS nanoparticles
were annealed at 200°C for 12 minutes and 20 minutes
and let these samples are called as sample | and 2. The
sample was annealed at about 100°C for 2 hours to get
phase-pure nanoparticles of CdS and the sample is known
as sample A. Similarly, sample B is annealed at about
200°C for 2 hours and sample C is anneated at about
300°C for 2 hours. The structural and morphological
characteristics of the CdS nanocrystals wete studied with
X-ray diffractometer and Scanning Electron Microscopy.

In order to synthesize the nanoparticles of doped CdS
: Tm (Fra = Zn*, Mn*, Cu™) chemicals such as zinc
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1. Iatroduction

Current material research is exploring new strategies by tai-
loring the properties of the dielectric ceramic materials. Dramatic
alteration can be done on the most of the properties of micro crys-
talline ceramics by reducing the size to nano scale. Nano crystalline
oxide ceramic is the key functional material for many advanced
applications. With reduction in size, the structural features of the
matter lies between bulk material and that of isclated atom giving
rise to number of interesting properties due to increased surface
to volume ratio, which is to be surface and quantum confirement
effects. Niobium oxide materials can be used as structural materials
in a wide range of uses covering advanced engineering applications
such as aircraft and automotive technologies as well as electronics,
computation and material sciences.

Reports are available on the preparation of RETiNbBOg by the
solid-state ceramic route [1,2], microwave hydrothermal method
{3.4]. The orthothombic ternary oxides of the type RE(AB)O;
[A=Ti, Hf: B=Ta, Nb] has been studied by several investigators
[5-12). RETiNbOg is reported as a useful material for electric
resonator applications [13). However, most of these methods
involve high temperature annealing with intermediate grindings
in order to obtain an appreciable phase purity which yields large
coarse-grained micron sized powders. Combustion technique is
capable of producing nano-crystalline powders of oxide tnate-
rial, at a lower calcination temperature in a surprisingly short
time. In this paper, we report for the first time the synthe-

* Corresponding author.
E-matl address: samdmri@yahao.com (S, Solomon).

http:f{dx.doi.org/10.1016/j.jascer.2017.03.008

2187-0764/© 2017 The Ceramic Society of [apan and the Korean Ceramic Society. Production and hosting by Elsevier BV, This is an open access article under the CC BY-NC-ND
license (htlp:/fcreativecommons.org/licenses/by-nc-nd /4.0/).

sis of phase pure nano-particles of RETiNbOg (RE=Dy, Er, Gd
and Yb) without any calcination by a madified combustion tech-
nique,

2. Experimental

RETiNbOg (RE=Dy, Er, Gd and Yb) (hereby abbreviated as DTN,
ETN, GTN, YbTN, respectively)is prepared by modified combustion
technique using the corresponding metal nitrate as oxidizing agent
and suitable fuel as reducing agent [ 14]. Calculations are based on
the principles used in propeltant chemistry, keeping fuel to oxi-
dant ratio unity in order to produce maximum energy [15]. In this
synthesis, high-purity nicbium pentachloride (NbCls, 99.9%), tita-
nium isopropoxide (Ti[OCH(CH;)2]4, 98%) and the respective rare
earth oxides are used as cation sources (oxidizing agent), and urea
(NH2CONH, ) is used as fuel (reducing agent). Dhak et al. [16] used
Nb;0s in tartaric acid solution after heating in hot water bath for
10h to prepare nicbium based ceramic. NbCls dissolved in oxalic
acid solution without any heat treatment. Citric adid is used as
complexing agent to get precursor complex [ 17]. Stoichiometric
amount of oxidizing agents and reducing agents are dissolved in a
minimum volume of deionized water to obtain transparent aque-
ous solutions in a glass beaker and it is heated using a hot plate at
250°C in a ventilated fume hood to get a viscous gel. The gel thus
formed undergoes dehydration on further heating and self-ignites
with the evolution of huge quantity of gases. Hence the residual
ash that is formed after combustion has a fluffy nature. This ash is
further heated up to 600°C to get the pure phase nano powder of
the samples, .
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Electrical and Optical Properties of Nanocrystalline AgZnNbgOo4
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Nanoparticles of AsZnNbgOz4 (A = Ba, Sr, Ca, and Mg, abbreviated as BZN,
an

SZN, CZN, and
technique and th
urity,
l:x,amined by
croscopy. Th
hexago

MZN) have been synthesized by an auto-igniting combustion
eir structural and optical properties characterized. The phase
structure, and particle size of the prepared nanopowders were
x-ray diffraction (XRD) analysis and transmission electron mi-
e XRD results revealed that all the samples crystallized with
nal perovskite structure in space group P6scn:. The Fourier-transform

infrared and Raman (FT-Raman) spectra of the samples were investigated in

detail. The ultraviolet—visible (UV-Vis) absorption spectra of the samples
were also recorded and their optical bandgap energy values calculated. The
nanopowders synthesized by the combustion technique were sintered to 95%
of theoretical density at temperature of 1250°C for 2 h. The surface meor-
phology of the sintered pellets was studied by scanning electron microscopy.
The photoluminescence spectra of the samples showed intense emission in the
blue-green region. Complex impedance analysis was used to determine the

grain and grain boundary effects on the dielectric behavior of the ceramics.

Key words: Nanomaterial, FTIR spectroscopy, FT-Raman spectroscopy,
UV-Vis spectroscopy, optical properties, complex impedance

analysis

INTRODUCTION

Nanoscale ceramics can be used for various
applications due to their electronic and optical
properties. Due to the presence of mixed cubic and
hexagonal perovskite subunits, AgB(Ta/Nb)sOg,
(where A is an alkaline-earth cation and B is a
transition metal or lanthanide) materials are used
as essential components in numerous optoelectronic
applications. Moussa et al.! prepared BagZnTag05,
and characterized its crystallographic properties by
Rietveld refinement. Davies et al.? synthesized a
densified single-phase sample of BagZnTagQy; and
found it to be isostructural with BagNiTag0,,, a
structure based on 8H (cche), close-packed arrange-
ment of the BaOj stacking sequence. BagTagNiQO,,
ceramic has hexagonal perovskite structure in space

(Received October 15, 20186; accepted April 17, 2017)

Published online: 27 April 2017

group P6scm, in which Ta and Ni cations have
sixfold-symmetric oxygen coordination in TaOg
and NiQOg octahedra.® Hughes et al. reported obser-
vation of two major secondary phases, viz.
BagNb,0,5 and BagZnNbgOs4, on the surface of
sintered Ba(Znyame}Os-Ba(GamTayz)O;; cerams-
ics a5 a result of Zn evaporation. Suresh et al®
reported structural and speetroscopic study of
BagZn(Nbg_.Sb,)0y, microwave ceramics synthe-
gized by a combustion method. The conductivity,
dielectric loss, and electrical properties of eight-
layered twinned hexagonal perovskite
BagCuTag0sy s ceramics with heterogeneous
microstructure were reported by Yu et al 6 Ly et al.’?
reported nanometer-scale separation of d!° Zn2*.
layers and twin—shift competition in BagZnNbgO,,
based eight-layered hexagonal perovskites. Muru-
gan et al.® used Nb,Os solution in hydrogen fluoride

to prepare SrosBagsNboOs, and Dhak et al.® uged
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Abstract Nano-C ine Efﬂos thn(fj};—-tch:,soﬁ
Nd and Sm) is successfully synthesized h the solw
tion combustion technique. The XRD analysis 1€

o

. mbic aeschynite struc-
that the materials ::V;ngfgopmde size determined
tare m}ggpm g{.'iEM shows that the samples are nano-
from lline. Structure is confirmed by the analysis of FT-
‘l:::man, th.e fourier transform infrared spectra and surface
morphology by SEM micrograph. The optical properties,
dielectric characteristics at radio frequency range and com-
plex impedance of the system are also studied, Percent-
age of rare earth in each compound, sintering temperature
and density achieved are calculated, The UV-Vis spectra
show that the materials can be used as a protective material
from UV radiation due to high absorbance in that region.
These compounds show strong emission in violet and green
regions in the photoluminescence spectrum. The com-
pounds are useful in communication systems due to low
dielectric loss and high dielectric constant. The high ionic
conductivity suggests that the material can be used as elec-
trolyte in solid oxide fuel cells.

1 Introduction

Nano-materials have wide technological applications,
because they exhibit enhanced properties than bulk

Sam Sofomon
samdmri@yahoo.com

{ Department of Physics, St Gregorios College,
Kottarakara 691531, India

2 Department of Physics, Mar Ivanios College,
Thiruvananthapuram 695015, India

December 2016/ Published online: 24 January 2017

materials. They have better sinterabilty, high surface to
volume ratio, superior phase homogeneity, low sintering
temperature, greater chemical activity etc. Niobium based
materials are frequently used as additives and main com-
ponents to increase the capacitance of multilayer ceramic
capacitors. Lin et al. have reported that the excellent micro-
wave dielectric propertics of Ba[Mg, 4(Nb,,Tag_yy4)23103
are due to the improvement in sintering by an appropriate
Nb atom substitution in the Ba(Mg, ,Ta,;)O; ceramic [1].
Many niobium based diclectric resonator materials
have been reported which find application in the com-
munication systems. Sebastian et al. have reported the
microwave dielectric properties of micro sized RETiNbO,
(RE=Ce, Pr, Nd, Sm, Eu, Gd, Tb, Yand Yb) ceramics by
solid state ceramic route [2]. Hydrothermally synthesized
RETiINbO; is reported by Komkov et al. [3]. Solomon et al.
have reported that the addition of ZnO reduced the sinter-
ing temperatare by 100°C in micro-sized NdTiNbO, [4].
Dhak et al. have reported that the nano-sized ABi,Nb,O,
(A=Ca?*, Sr**, Ba**) showed enhanced properties as com-
pared to the same sample prepared by others methods [5].
Jacob et al. have reported the photoluminescence studies of
certain polycrystalline lanthanide titanium tantalates [6].
The elffect of yttrium substitution for Nd on the microwave
dielectric properties of NdTiTaOgceramics were reported
by Kumar et at. [7]. Dechakupt et al. have reported the
microstructure and electrical properties of niobium doped
barium titanate ceramics [8]. Effect of ionic substitution
on the strucwral, dielectric and electrical properties of
bismuth zinc niobate ceramics were investigated by Qas-
rawi el al. [9). Sahu et al. have reported that the Dielectric
properties of PbNb,O¢ up to 700°C,using impedance spec-
troscopy [10]. Fisher et al. have studied the effect of nio-
bium doping on the electrical properties of 0.4(Bi, ;K s)
TiO;-0.6BiFeQ;,lead-free piezoelectric ceramics {11].

) Springer
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& ABSTRACT

he synthesis of cadmium sulfide (CdS) nanoparticles, microwave assisted solvothermal method with ethylene
For t . ea:j:he solvent was used in this work, The cadmium acetate and thioacetamide were used as the cadmium
fg:ﬁ-‘:-e and sulphide source. Semiconductor nano particles doped with transition metal ions have attracted wide
attention due 1o their excellent luminescent properties. The nano-structured materials of CdS prepared with different
annealing periods were characterized by XRD method. The size of the crystallites were determined by XRD method
to be 10 nm depending on the amount of the molar ratio of the reactants. The effect of different annealing
temperature, concentration of dopanis and ionic radii of dopants are also studied.

Key words: Nanoparticles; semiconductor; microwave-assisted method; ethylene glycol; XRD; annealing; doping

. INTRODUCTION

Cadmium sulfide (CdS) is an important 11-VI group semiconductor with many excellent physical and chemical
properties, which has numerous applications in the field of photochemical catalysis, gas sensor, detectors for laser
and infrared, solar cells, nonlinear optical materials, luminescence devices, optoelectronic devices, environmental
sensors, biological sensors and so on [1-14). There are various methods developed for the fabrication of
panoparticles [15-19]. Recently, the solvothermal process as a powerful method for the synthesis of materials has
Q attracted tremendous attentions [20, 21]. Comparing with the synthesis routc based on colloid chemistry,
solvothermal method takes the advantage of obtaining pure and clean nanoparticles in high degree of crystallinity.
Efforts have been devoted to the preparation of high quality CdS nanoparticles and the investigation of optical
properties [22]. The possibility of tuning the properties of particles by controlling their sizes and shapes can be
carried out by the preparation of nanoparticles by solvothermal method. Many papers have been reported by the
synthesis of chalcgenides with solvothermal method [23-33]. In this paper, We choose thioacetamide as the sulphide
source and it is much easier for thioacetamide to release sulphide ions. A microwave oven has been used for heating

the solution containing the reactants and the effects of annealing and dopants on the physical properties of CdS
nanoparticles have been analyzed.

EXPERIMENTAL SECTION

In this study, thioacetamide and cadmium acetate were added in the ratio 1:1 molar ratio and were mixed with 30 mi
of ethylene glycol and stitred well at room temperature to get a clear transparent solution. The solution was
subjected to microwave irradiation of 800 W for 20 minutes. The orange coloured CdS nanocrystallites were

separated out from the productive mixtures and washed with de-ionized water for four times and then with alcohol
twice.
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: arjon budget of Earth’s atmospheric system is largely impucted by the presence of cirrus clouds. In order to quantify
Radlauaf cirrus clouds, particularly in tropics, it is important to characterise its vertical structure and optical properties.
the effect a:;ou of the optical and microphysical propesties along with the structure and dynamics of the cirrus during
The ::: trasting seasons, the summer and the southwest monsoon over the period 2006 - 2010 were studied using the
‘womd-based lidar measurements made at the tropical station, Gadanki (13.5°N, 79.2°E), India, The related meteorotogical
indicators derived from radiosonde data available with Wyoming Atmospheric Data Centre were analysed .The results were
compared with the data obtained from the CALIOP on board the CALIPSQ satellite. Both the observations show similar
panern of seasonal variation. In most of the cimus clouds, the top height observed was 0.8 km above and below the
tropopause and top height was maximum during monsoon season. The seasonal variation of optical depth showed that most
of cirrus clouds were thin and the optical depth showed highest value during monsoon period.

Keywords: Cirrus clouds. Depolarization ratio, Optical depth

PACS Nos: 42.68.Ge; 92.60.Nv

1 Introduction

Cirrus clouds are one of the most important and yet
ancertain components in weather and climate studies.
These high altinde clouds cover about 30% of the
Earth’s surface at any time'. Optically ¢hin cirrus
clouds usually cause positive radiative forcing at the
top of the atmosphere, whereas optically thick cirrus
clouds produce cooling”. The cloud particles show
various non-spherical shapes based on their
occurrence height and temperature’ and affect the
radiation budget of the Earth-atmosphere system
through two opposite phenomena. Cirrus clouds
scatter and reflect incoming solar radiation back to
space leading to cooling of the system, which is
known as the albedo effect; inversely, they absorb and
partly re-emit terrestrial infrared radiation leading to
warming of the system, which is known as the
greenhouse  effect’. The basic microphysical
conditions, in addition to their dissimilar temperatures
and altitudes in the troposphere, have fundamental
implications in terms of radiative transfer’. Deep
convection transports moist air from the ground to the
upper troposphere and the air is hydrated to form

cirrus clouds®, Thus, they play an important role in the
dehydration in the tropical tropopause layer (TTL.)
and hence, on stratospheric humidity®2. So, in order to
quantify their effects on the atmosphere, the vertical
structure and optical properties of these cirtus clouds
are to be characterized.

The Lidar technique has become a quantitative tool
for detecting and characterizing cirrus clouds and its
various properties’. Ground-based lidar system offers
an excellent way to obtain characteristic values on
cirrus formations and their properties'. Also, the
microphysical and optical properties of cirrus clouds
are obtained by the lidar observations from the
earth-orbiting Cloud-Aerosol Lidar with Orthogonal
Polarization (CALIOP) instrument on board the
Cloud Aerosol Lidar and Infrared Pathfinder Satellite
Observations (CALIPSO) satellite'. The ground-
based lidar observations could - provide intensive
measurements on continuous basis with high spatial
and temporal resolutions, compared to the satelite
observations of cirrus meant for global coverage.
Utilising observations from both ground and satellite
based lidars, the statistical characteristics, physical
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and optical properties of cirrus clouds can be retrieved
more precisely. During the last few years, significant
efforts have been pursued to study the properties of
cirrus clouds using the ground based lidar system over
the tropical station Gadanki by Sivakumar er al."

Parameswaran ef al."”, and Krishnakumar et al.", but
mainly for deriving the general features and their
variations in different periods of the year. Sivakumar
et al.'? found that the thin and thick cifrus formations
are closely related to the minimum tropospheric
temperature. Parameswaran et al."’ stated that for the
cimus covered region, the decrease in the
environmental lapse rate could possibly be attributed
to the cloud induced IR heating. Also, according to
Krishnakvmar et al.", there is a clear comelation
between the crystal morphology in the clouds and the
dynamical conditions of the prevailing atmosphere,
Thus, the ice composition and the microphysics of
cirrus can be understood using the lidar data on their
scattering properties.

In the present work, these parameters are studied
at the tropical staton, Gadanki (13.5°N, 79.2°E),
India during two different seasons, namely the
summer {(March, April, May) and the southwest
monsoon (June, July, August) during 2006-2010,
utilising the data from both the ground and satellite
based lidars and are compared with the previously
reported results.

2 Instrumentation

2.1 Ground-based lidar

A pulsed monostatic lidar system was set up at the
National Atmospheric Research Laboratory (NARL),
Gadanki (13.5°N, 79.2°E), India in 1998 in
collaboration with Communication  Research
Laboratory, Japan for the study of atmospheric
aerosols and thermal structure of stratosphere and
mesosphere'®, The lidar transmitter at NARL employs
an Nd:YAG laser, which emits the laser radiation
(frequency doubled) at wavelength 532 am with an
energy of 550 mJ per pulse (pulse-width 7 ns and
repetition rate 20 Hz). The laser beam is expanded
asing a 10x beam expander, which makes the beam
divergence < 0.1 mrad. The receiver optics consists of
a Schmidi-Cassegrain type telescope with 350 mm
diameter and FOV of 1 mrad. The data obtained
from the receiver, which operates in the altitude range
of 8-20 km, is used for this study. Main technical
parameters of this Lidar system are depicted in
Table 1.

2.2 Satellite-based Hdar

Cloud-Aerosol Lidar and
Satellite Observations (CALms(;?ﬁr:!:‘}oi;at;i%c{Aer
CNES satellite mission designed to provide insi .
into understanding the role of aerosols and cloud:g:‘t
the climate system on a global scale's, The séacg
borme lidar CALIOP on-board the CALIPSO sateljite
provides high resolution observations, which furnish
information on the vertical distribution of aerosols
and clouds as well as their optical properties over the
globe with high spatial resolution, since June 2006
(Ref, 16). The appropriate inversion algorithms are
used to analyse the optical and physical properties of
clouds by analysing the dual wavelength and
depolarized lidar signals from CALIOP'. More about
the inversion methods, feature detection, determination
of layer properties and the associated uncertainties are
detailed in the CALIOP algorithm theoretical basis
document'”. Validation of CALIPSO data with
ﬁ:"o;ﬁg;ibased lidar measurements is essential to the
p t:r[; ‘:,ffachlgh quality dataset'®. The technical
Talabmle“e2 For th ALIOP lidar system are shown in
layer and ol © present study, level 2, 5 km cloud

. oud profite i

obtained (version 3) data products

4 fom CALIOP on-bo

d (5°N - 200n. n-board CALIPSO for a
grid (5°N 20N,60°E._850E duri
December 2010 are ) during June 2006 -

: used. This data i
. _ | consist of layer
ata with horizontal resolution of 5 km and a vertiial

Table 1 — Specifications of ground-based Lidar systemn
Transmitter

Laser Type
Wavelength ?;{YAG
Averge energy per pulse 600 nnﬂm
Average output power W
Pulse width Tn
Pulse repetition rate 50 ;.]
Beam divergence 0.1 2
Beam size 3' mRad
Line widih 1 ::::-‘:
Recelver
Telescope idt Casse
Diameter g?(;“;:-::: grain
Field of view Im
I red
F!lter 1.3 nm
Filter Transmission 160 %
Detector
PMT Hamamstu R3234 .01
Data acquisition system
Hardware Multi Channel Scaler Card
] 1024channels
Range resolution 300m
Integration time 250 s
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ABSTRACT
ARTICLE INFO

In this study, the structure and dynamics of wopical cirrus clouds were characterized based on their micro-

Keywords:
Cirrus clouds
Lidar

CALIPSO

Exinction coeffident
depth

Mid cloud temperature

Lidar ratio

Depolarisation satlo

Crysul shape

Fall velocity

physical properties. The altitude and temperawwe dependence of the microphysical properties, their inter-
dependence and the most probable shape of the crystals in cirrus clouds were investigated. Studies on the
effective size distribution of ice partcles, which decides the lifetime of the cirrus clouds is important w un-
derstand the radiative properties of the clouds. The small sized crystals having low fall velocities undergo
homogeneous nucleation processes resulting in cirvus with longer life time. The microphysical properties of these
tropical cirrus, and the role of fall velocity in radiative wransfer are discussed from the data obtained using the
ground based lidar system over the tropical site Gadanki [13.5" N, 79.2'E], India over a period of 5 years from
2006 to 2010. The CALIPSO satcllite based CALIOP lidar observations are used to fortify the ground based
observation. It is noted that the life time of the cirrus is enhanced due to the decrease in cloud temperature.

1. Introduection

High altitude cirrus clouds in the range between 8 and 20 km, have
an important place in sustaining the energy budger (lion, 1986;
McEarquhar et al., 2000) of the earth atmospheric system by interacting
with the solar radiation (Stephens et al., 1990). Ice clouds reflect solar
radiation effectively back to space, which is called the albedo effect and
absorb thermal emission from the ground and lower amosphere,
through the greenhouse effect (Stephens et al, 1990). The micro-
physical conditions of these clouds have primary responsibility in ca-
diative transfer (Liou and Tukano, 2602). Many extensive experimental
studies have analysed the importance of cirrus clouds in the radiation
budget using various techniques including lidar (Liou. 1986;
prabhakara et al, 1988; Ramanathan et al., 1989; Sassen and Dodd,
1989; Wang et aL. 1996; Hartmann et al., 2001; Stubenrauch et al.,
2010). Heymsfield and McFarquahar (1996) reported that the cirrus
clouds distributed in the tropics play a major role in radiative effects.
Prabhakara et al. (1993) suggested that the greenhouse effect produced
by the optically thin cirrus act as a significant factor in maintaining the
warm pool. Wang et al. {1994) and Stubenrauch et al. (2010} stated
that tropical cirrus clonds have strong potential to impact the tropical
and global climate. Thus, it is important to analyse the microphysical

properties of cirrus clouds including their structure for estimating their
radiative properties accurately.

The vertical profiles on citrus cloud formations over a local station
can be obtained from the ground based lidar system while for global
coverage observations, using the Cloud Aerosol Lidar with Orthogonal
Polarisation (CALIOP) onboard the Cloud Aerosol Lidar and Infrared
Pathfinder Satellite Observation (CALIPSO) satellite, are widely used
(Dessler, 2009; Meenu et al, 2011). During the last few years, sig-
nificant efforts are belng pursued to study the cirrus characteristics
using the ground based lidar system over the tropical station Gadanki
(Sivakomar et al, 2003; Parameswaran et al., 2003; Krishnakumar
et al., 2014; Pandit et al., 2015), but mainly for deriving the general
features and their variations in different periods of the year. Sivakumar
et al. (2003) found that the various cirrus cloud formations are closely
related to the tropospheric temperature. Also, according to
Krishnakumar et al. (2014), a notable dependence is observed between
the ice crystal morphology in the clouds and the various dynamical
conditions of the prevailing atmosphere. Pandit et al. (2015) reported
the long term tread observed in the macrophysical and optical prop-
erties of cirrus clouds using the ground based lidar cbservations over
Gadanki.

Study based on the cittus cloud properties such as extinction
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coefficient, optical depth, depolarisation ratio, lidar ratio, and crystal
morphology of the ice crystals, detived from the ground based lidar
observations are insufficient to study the radiative effects in tropics. So
the major objective of this paper is to contribute towards improving the
understanding of the radiative effects of cirrus clouds in terms of their
crystal size, fall velocity and morphology over the Indian tropical sta-
don, Gadanki [13.5'N, 79.2°E), using the ground based lidar observa-
tions on a seasonal mean basis along with their interdependence and
the same is validated by the satellite based lidar observations.

2. Instruments and data used
21. Ground based lidar (GBL)

The ground based data obtained for the period (2006-2010) from
the lidar system installed at the National Atmospheric Research
Laboratory (NARL), Gadanki (13.5° N, 79.2°E) s used comprehensively
in the study. The lidar system at NARL transmits Nd: YAG laser pulses of
wavelength 532 nm in a monostatic, biaxial dual polarised manner ata
rate of 20 Hz (S0 Hz from 2007) with an energy of 550 mJ (600 m.J from
2007) in 7 ns duration (Pandit et al., 2015). The emerging laser beam
has a divergence of 0.45 mrad which is reduced to < 0.1 mrad before
being transmitted into the atmosphere using a 10X beam expander.
The backscattered photons from the atmosphere are collected by two
independent telescopes in which one is designed to collect the back-
scattered photons from the air molecules above 30km in the atmo-
sphere, is cafled the Rayleigh receiver and the other is designed to
collect the backscattered photons from altitude below 30km to study
aerosols and clouds, is called the Mie-receiver. The Mie-receiver con-
tains a Schmidt-Cassegrain telescope of 35.5 ¢m diameter with a field of
view of 1 mrad. In order to eliminate the unwanted background noise
from the received signal, a narrow band interference filter with wave.
length centered at 532 nm and a full-width at half-maximum of 1.1 am
is placed in front of a polarizing beam-splitter. The polarizing-beam
splitter splits the beam into parallel (P channel) and perpendicularly (S
channel) polarised beams which are then detected by two identical
orthogonally aligned photomultiplier tube channels. In principle it is
possible that the specular reflection from ice erystals inside the crystals
contributes to the lidar backscattered signals. However, in the NARL
lidar systems the receiver field is kept slightly larger than the trans-
mitter divergence. A part of the dataset contains specular contribution
from ice crystals because the NARL lidar is operated at a fixed-off zenith
angle, pointing vertically. Having known about this, the measurements
are always made vertical (within the alignment error) to reduce the
uncertainties in the measured values of the backscattered signals. The
counting system consists of a Multi-Channel Scalar card in which the
photon counts measured with 300 m resolution bins range and 4-min
time integrated. Night time lidar data were coliected in order to avoid
low level clouds and also rainy days are avoided.

2.2. Satellite based lidar (SBL)

The CALIOP onboard the CALIPSO satellite provides high-resolution
observations of the vertical distribution of clouds and aerosols and their
optical properties along the satellite track (Winker et al., 2007). For
comparing the NARL lidar observations, CALIOP fevel-2, version 3 of
Skm cloud layer and cloud profile data product obtained for a grid
selected (5" N - 20°N; 60° E — 85° E) for Indian subcontinent region
during the period of June 2006-Dacember 2010 were used. The sa-
teilite exactly repeats in a particular point once in 16 days. In this study
the distribution of averaged physical properties inside the grid 5° N to
20" N and 60° E to 85" E is studied which constitute the Indian sub-
continent region. The physical properties of the grid 13.5° N and 79.2°F
is compared with the ground based observation of the same station. The
CALIPSO data with respect to a small grid is few and proper comparison
cannot be done. In order to accommodate more cloud data a larger grid

.
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is selected. With a larger 8rid cloud characeristic can be studied in and
around the station with a greater perspecti

length, near-padir, dual-polarised,
lidar that transmits Nd: YAG laser
first (1064 nm) and second harmonijc . a

polarised manner (Winker, 2003, wmszi:ﬁ,) ;Jztilf{ncﬁ:?ittl-‘tll:ear:)f
P:fm'lu et al.. 2015). The receiver system has a m & al., 200%
with two parallel and perpendicularly polarised
wavelengths and one parallel channel at 1064 nm (
'é‘ge data used in this wori'( hav? a vertic&}l and horizontal resolution of

m and 5000 m respectively in the altitude region between g o
20.2km, In order to obtain the acecurate observations with o . afld
viewing geometry, night time data collected for the ovemnsesil}mc:e
LIOP over the nearby regions of Gadanki were only considered, .rh;
cirrus clouds will usually occur over the tropics within an altitude re.
gion from 8 to 20km (Wany ct al., 1996). So in this study the CALIPSO
observations with cloud top altitude greater than 8km with optical
depth values less than 2 and those with CAD score in the range of
80-100 were only considered.

During the selected observation period a total number of 152 data
files from the NARL lidar system and 116 data files (CALIOP observa.
tions are available from 2006 June onwards) from CALIOP system over
the nearby regions of Gadanki were collected and the seasonal averages
of optical properties were obtained for each year of cbservation. The
four prominent seasons of the observed station Gadanki are the south
west monsoon (June to August), north east monsoon (September to
November), summer (March to May) and winter (December to

Febr“‘f"”)- Also the multiple scattering is not considered for the present
analysis,

channels ar 532 nm
Winker o ai,, 2007),

2.3, Method of analysis

tenuation is weak,
We start with the fundamental Lidar equation,

P(r) = Po“/z@zﬁ exp{-f a(r)dr-}
<

r

)
where, Py is the transmitted laser power; ¢, th
laser pulse width; r, the range of the sca ring votoras e aEkt; , the

fteting vol fro
A, the effective area of the receiving telmpe?ﬂ(m;f th:‘ mmt:g:;i:rci
volume backscatter function (expressed in m~? sr-1); and a@r), the

integrated volume extinction function (expressed in m~1) of the at-
maosphere.

The extinction coefficient and the backscatter coefficient are the
two basic parameters in the lidar equation, Deriving the optical prop-
erties of aerosols and clouds from the experimentally obtained lidar
data is one of the most interesting and challenging tasks for amo-
spheric scientists. The extinction coefficient and the backscattering
coefficient are the two important variables to be extracted from the
received energy. All other Information from the scattering by the at-
mospheric constituents can be calculated from these two variables.
Making ase of the lidar system constants from the measured back
scattered signal power the extinction coefficient of the clouds is de-
termined by inverting the lidar signals as described by Fernald (19843
by assuming uniform lidar ratio (LR) of 20 sr (Lin et al, 2000;
Sunilkumar and Parameswaran, 2005; Satyanarayana et al., 2010). And
for CALIOP extinction algorithm, constant lidar ratia value of 25 sr is
used (Young and Vaughan, 2009; Young et al., 2013). Cloud extinction
is a parameter which describes the macrophysical and microphysical
propertiesand as such it is derived from both the physical extent of the
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Abstract. The study on the optical characteristics of aerosot is carried out using the dual polariza-
tion lidar observations from the tropical inland station Gadanki (13.5°N, 79.2°E) for the period of
observation during the year 2010. The summer and monsoon observation days show high scauering
ratio at the tropical tropopause layer (TTL) and at the lower stratosphere region. The depolarization
ratio is also high at this altitude due to the transport of particulates to the TTL layer by the active
convection prevailing at the period. The study reveals more dependable values of scattering ratio
that are seasonal and range-dependent.

Keywords, Acrosols; lidar; extinction; circulation.
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1. Introduction

The extinction-to-backscatter ratio, usually called as lidar ratio (LR) is an important
parameter to obtain the nature of the scatters while studying the optical properties of
clouds and aerosols using lidar. The LR values in combination with linear depolarization
ratio (LDR) are used to suggest the type of aerosols. The altitude-dependent LR value
was calculated from the method described in detail by Satyanarayana er al [ 1]. It can be
seen that the variation of aerosol extinction coefficient with uniform LR is relatively high
in the lower altitudes (up to 15 km). This clearly indicates that the nature and compo-
sition of aerosols in the lower altitudes are different from those of higher altitudes. At
lower altitudes, the sources of the aerosols are more of local or regional origin and the
particles are relatively large in size. Generally, it is known that the lower tropospheric
aerosols are a mix of local or regional aerosols combined with those transported from far
off regions due to atmospheric circulation, particularly during dust storm episodes [2,3].
Thus, it is appropriate to select a range-dependent LR to derive more accurate extinction
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the method of classification of cloud days from cloud-free days have
scattering ratio (SR). Background SR is typically
reported to be in the range 1.0~1.5 during any normal day [4]. ‘These values are normally
predicted by taking a LR value common for all periods. As said the LR value is a range-

dependent and season-dependent entity and range-resolved LR values can give more accu-
rate SR and backscattering values. Here we have used the range-resolved LR calculated

by the method developed by Satyanaraynd et al [1], to derive the SR and backscatter-
ine values. The monthly averaged range-dependent LR values are used to determine the
g .

aerosol extinction, backscatiering and scatlering ratio.

profiles. Moreover,
been widely done by using the derived

2, Experimental methods

The experiments are carried out USi{lg the e.lastic backscatter lidar system operational
on a regular basis at NARL Gadanki. The lidar transmitter employs an Nd:YAG laser,
532 nm, with an energy of 550 mJ per pulse (Model: Powerlite 8020: of

3 o erating at , . .
0 Clthinuum. USA). The lidar system is aligned to make complete overlapping between the

transmitter an

d receiver at a height of about 4 km to avoid the intense backscattered si gnals

Figure 1. Block diagram of the Nd: YAG lidar system at NARL Gadanki, showing the

laser, transmitter s i

. ystem and data accumulation system along with pi

- ' ‘
system and telescope. ’ ’ pretares of the laser
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Abstract. High altitude cirrus clouds are composed mainly of ice ¢
and shapes. They have a large influence on Earth's energy balanc
studies indicate that the formation, dissipation, life time, optical, and mic "
’ ro- :
are influenced by the dynamical conditions of the surrounding atm Physical Properties

osphere like back
sol, turbulence, etc. In this work, an attempt has been made to quantify some of th, c?('::lac:a aet?-
istics by using lidar and mesosphere-stratosphere—troposphere (MST) radar, Mie lidarcan!;

53 MHz MST radar measurements made over 41 nights during the period 2009 o 2010
from the tropical station, Gadanki, India (13.5°N, 79.2°E). The optical and microphysical proper-
ties along with the structure and dynamics of the cirrus are presented as observed under different
atmospheric conditions. The study reveals the manifestation of different forms of cirrus with
a preferred altitude of formation in the 13 to 14 km altitude. There are considerable differences
in the properties obtained among 2009 and 2010 showing significant anomalous behavior in
2010, The clouds observed during 2010 show relatively high asymmetry and large multiple
scattering effects. The anomalies found during 2010 may be attributed to the turbulence noticed
in the surrounding atmosphere. The results show a clear correlation between the crystal mor-
phology in the clouds and the dynamical conditions of the prevailing atmosphere during the
observational period. © 2014 Society of Photo-Optical Instrumentation Engineers (SPIE) (DOL: 10
1117/1.JRS.8.083659]

Tystals with a variety of sizes
€ and global climate., Recent

Keywords: lidar; cirrus optical properties; cirrus symmetry; lasers remote sensing.
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1 Introduction

Clouds play a crucial role in maintaining the hydrological and radiative balances that are
necessary for the existence of life on Earth. Among these, cirrus clouds are major regulators
of Earth’s radiation budget and they act like greenhouse gasses. Typically, they reflect
short-wave radiation of solar spectrum back to space and also the long-wave radiation emitted

*Address all comespondence lo: Malladi Satyanarayana, E-mail: drsatyanarayana.malladi@gmail.com
0091-3286/2014/325.00 © 2014 SPIE
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, : i j clouds. ..
Krishnakumar et al.: Lidar investigations on the cplical and dynamical properties of cirrus clou

by Earth back toward the ground. The composition and structure of cm'ush :lg:cilz:la: a:: LT;::;S
tant role in the radiative forcing offered by them. These upper u'fac];]osp ic Lo (p:irrus clouds
(cistus clouds) ase characterized by their extensive lat:aral and verti " 1::0;s : ?sth Ctrus clouds
can impose a large-scale radiative effect on the Earth’s climate system, g

2
. ive cirrus systems.
tropics are regularly covered by extensive Cirru }'and the optical properties of the clouds are

. i ife- s deca *
It is known that the formation, life-span y tents and dynamics of the surround-

. i anthropogenic con . :
influenced by the anthropogenic mzil;if::‘g atmospl:fl‘leric conditions on the macroscopic properties

ing atmosphere. The role of the prev: ency, radiative properties, and life time is of great

: ipitation effici . .
9f e cl.o o ﬂ:elrdi:?::lt;tsr:cn:g;. l\foreover, the short time dynaml.cal behavior of the afmt.as-
interest in thﬂel c outical properties and time history of the clouds considerably. Thus the radiative
phere alters the op

H use of the dynamical conditions of the atmosphere.
properties of the cl?uds g?;?ﬂ:ﬂrg:c:f these aspects are sparse. For example, the effect of
However, the expenmen d rties is not well understood, at least in the tropics. Turbulence is
the turbulence on the clou przp:hums the atmosphere and causes water vapor, smoke, and other
important because it mixes anm become distributed both vertically and horizontally. As such it is
substances, as well as enertguyl_'bul ence characteristics of the surrounding atmosphere simultane-
desirable to measure theﬁcal properties of the cirrus clouds with a view to understanding the
ously along "‘,"th “‘efc:ﬁe formation and dissipation of the clouds. In this study, we present
basic mechan:]S‘I::e :specgs making use of the lidar and radar measurements at a tropical station
the results on 79.2°E). Lidar measurements are used to derive the optical properties of

ki, India (13.5°N, X ) . o .
Gadankl, The atmospheric turbulence is obtained by using the refractive index profile derived
e cf:tsa.tic Hufnagel model.>* The 53 MHz MST radar operational at the site is used to derive
::,crﬁca[ wind velocity component to give the turbulence in the upper troposphere and lower
stratosphere (UTLS}) regions,

Periodic variation of cirrus cloud geometry, depolarization ratio, lidar ratio (LR), and cloud
asymmetry observed from the station is been thoroughly investigated for the period 2009 to 2010
in Secs. 2-4.2. Tt is hypothesized from the findings of the work that the cloud geometry and its
microphysical properties vary significantly with respect to the dynamical variability like turbu-
lence, etc. The effect of turbulence on cloud symmetry and LR is discussed in Secs, 4.3 and §.
Here, turbulence is assimilated by using Hufnagel-Valley model and MST radar velocity com-
ponent profiles. The Hufnagel-Valley model is discussed in line with MST radar wind velocity
component derived from the radar signal in Sec. 4.2. The main objective of this work is to estab-

lish the relationship between the dynamical variability turbulence and cloud physical properties
like cloud symmetry and LR.

2 Experimental Methods

2.1 Lidar Description

The experiments are carried out using the elastic back scatter lidar system operational on a regu-
Jar basis at NARL, Gadanki.® The lidar transmitter employs a Nd:YAG laser which emits the
laser radiation (frequency doubled) at a wavelength of 532 nm and with an energy of
550 mJ/pulse (pulse-width—7 ns and repetition rate—20 Hz). The laser beam is expanded
using a 10X beam expander, which makes the beam divergence <0.1 mrad. The receiver tele-
scope is a 350-mm diameter Schmidt—Cassegrain-type telescope with an FOV of 1 mrad. This is
used to study the vertical structure of atmospheric aerosols by receiving the Mie scattered signal.

A narrow-band interference filter with center wavelength of 532 nm is used to minimize the
noise from the sky background radiation. The receiver has the depolarization measurement
capability. A polarized beam splitter splits the beam into parallel and perpendicular components
and are recorded separately using two independent and identical photomultiplier tube (PMT)
channels, which are referred to as parallel (P) and cross (S) channels, respectively. PMT satu-
ration is avoided by introducing the variable attenuators in the channels. The optical power
received by these two PMTs is recorded separately by two photon counters. Recording of
data is achieved with a four-channel-PC based data acquisition system, out of which two

Journal of Applied Remote Sensing 083659-2 Vol. 8, 2014
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ABSTRACT
Light Detection and Ranging (LIDAR) which is analogous to Radio Detection And Ranging (RADAR), has become an important

and unique technology for atmospheric research and applications. The technology is widely used for the remote sensing of the
Earth's atmosphere, oceans, vegetation and the characteristics of Earth’s topography. Remole sensing of aimosphere, for its
slructure, composition and dynamics, is one of the proven applications of the lidar systems. More importantly the lidar technique
is applied for the study of clouds, acrogols and minor constitueats in the atmosphere. it provides the information on the above
with good spatial and temporal resolutions and accuracy. The high altilude citrus clouds which play an important role in the
Earth’s radiative budget and global climate can be studied by using the LIDAR system. These clouds absorb long-wave outgoing
radiation from Earth’s surface while reflecting part of the incoming short-wave solar radiation. Lidar measurements are uscful in
deriving the altitude, top height, bottom height and the optical properties of cirrus clouds, which are essential in understanding
the cloud-radiation effects. The optical depth. the effective lidar ratio and the depolarization of the clouds are also derived by
inverting the lidar signals from the cirrus clouds. In this paper we present the results on the lidar derived optical and
microphysical properties of the citrus clouds at a tropical station Gadanki (13.5°N, 79.2°} India during two year period from
2009 to210. The seasonal variations of the cloud properties during the observation period are presented and discussed with

reference to earlier period.

*Corresponding author E-mail: -drsatyanarayana.malladi@gmail.com.

INTRODUCTION

The impact of cirrus clouds is verv complex due to their
influence on both incoming solar radiations and outgoing
radiation from the Earth. The high altitude cirrus clouds
absorb long-wave outgoing radiation from Earth’s surface
while retlecting short-wave incoming solar radiation and
thereby altering the radiative budget of atmosphere. The
radiative and oplical properties of cirrus clouds oflen vary
causing either warming or cooling of earth’s aimosphere
indifferent periods (Ramanathan and Collins, 1991). Also
cirrus q]ouds play a key rale in the physical and chemical
properties of upper troposphere and lower stratosphere by
regulating the upper tropospheric humidity. Cirrus cloud
measurements at trapics are receiving much attention due
to their role in Earth’s radiation budgel. The aerosols, water
vapor and lemperature in the troposphere and lower
stratosphere together play a key role in the formation of
cirrus and their properties. As such simultancous study of
aerosols, clouds along with meteorological parameters is
tmportant to understand the characteristics of the clouds
during a typical monsoon period. Indian Ocean and the
Indian sub-continent are the regions where cirrus
occurmenee is maximum particularly during the monsoon
periods. Here we present the lidar derived optical and

microphysical properties of the cirrus clouds at a tropical
station Gadanki (13.5°N, 79.2°) India during the two year
period in 2009-210. The seasonal variations of the cloud
properties during the observation period are presented and
discussed with reference to earlier period.

Experimental Methods

The experiments are carried out using the elastic backscatter
lidar system operationa) on a reguler basis at NARL
Gadanki. The lidar transmitter employs an Nd:YAG laser,
operating at 532 nm, with an enecgy of 550 m) per
pulse(Model: Powerlite $020: of Continuum, USA). The
lidar system is aligned to make the complete overlapping
between the transmitier and receiver at a height of about 4
km, so as to avoid the intense backscattered signals from the
low altitude clouds and aerosols.17 days of cirrus cloud
observation data covering the winter, summer and monscon
periods are used for the investigations. Simultaneous data on
temperature are taken from radiosonde experiments
conducted at the station during the same period. The back
scattered lidar signal received from the cirrus clouds by the
lidar system is used to characterize the cirrus clouds.

Th!s contribution has been peer-reviewed.
doi:10.5194/isprearchives-XL-8-253-2014 253
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Cloud Extinction and Backscattering Coefficient

The cloud extinction caefficient may be obtained, in general
by following the widely used Fernald and Klett, (F. G.
Fernald et al., 1984: J. D. Klett et al., 1981) lidar inversion
methods. A range independent lidar ratio (LR) is used in
these techniques for deriving the extinction coefficients. The
altitude dependent LR value was ealculated from the method
described in detail by Satyanarayana et al.2010. Making use
of the ltidar system constants and from the measured back
scattered signal power the extinction coefficient of the
clouds is defermined by inverling the liday signals as
described by Femald.The aerosol backscattering coefficient
can be calculated using Femald’s algorithm (1984).

Cloud Optical Depth

Optical properties, which are essential in understanding
cloud-radiation effects, can be derived from fidar
observations. The optical depth (7_) and the two way
transmittance (T) of the cloud can be obtained from lidar
data using the equations

"“-ﬂ'
Topprue = Ia’(h}dr @
Mraee

Where ah) 15 the extinction within the cloud, which
extends from cloud base (h p,) to cloud top (h ). Based on
optical depth cirrus clouds are classified into sub-visual 7_
<0.03), optically thin { 7, between 0.03 and 0.3) and thick or

opague { 7, >0.3).

Depolarisation Ratio (§)

The depolarisation measurements can provide insight into
thie distribution of ice and water within clouds and help in
the investigation of cloud formation and dynamics. The lidar
gignals from P and S channels are processed separately and
the depolarization factor 5(%) is estimated as

wgl o

Where g (1)and p;(;,)are the backscattering coefficients of

P ansd 8 chennels (SunilKumaretal,2003). The
depolarisation ratio i3 a fimetion of altitude of the cloud and
the temperature, and humidity distribution within the cloud.

RESULT AND DISCUSSION

Two year Lidar data are used to understand the seasonal
variations of cirrus clouds in three prominent seasons such
as winter (December, Januery, and February), summer

(March, April, May) and monsoon (south-west and
north-east). The percentage of occurrence of cimus clouds
as a function of altitude at the same station were reported
carlier (Sumilkumar2003). The optical depth of cirmus
clouds gives the information sbout the radiative behavior
snd determines whether the cloud causes greenhouse
(warming) effect or albedo (cooling) effect (Telano et.al.,
1995). Another important parameter is Lidar mtio (LR). Its
variations can revesl the physical parameters of the cloud
particles such as phase, size, shape and orientation.

.
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Figure.1: Lidar ratio and Optical depth relationship of
cirrus clouds during 2009, 2010 winter season.

The optical depth values as a function of LR are
shown in Figl, Fig2 and Fig3 for the three seasons. The
optical depth varied generally in the range between 0.038
and 1.2 with a high probability value between 0.land 0.2.
The probability of oceurrence of cirrus with low values of

t, was high and decreases with increasing 7,. The

following division of cirras based on the value of £ can be
[

made from their visual appearance: 7, < 0.03 for sub-

visual, 0.03 <7_ <0.3 for thin, and 0.3<z, <3.0 for opaque
cirrus clouds (Sassen.ctal. 1992). It is noted that ; about
50% of the cimmus observed days in all the ﬂlreel;lmons
together, the average value of 7, was below 0.3.

In winter season the upward convection and
aerosol loading are very low resulting low optical depth
and high LR values. From Fig.| it can be seen that even
though the cirrus formed in winter is very thin they have
large extinction values. This shows that the clouds are
relatively of absorbing type and cause positive radiative
forcing. The depolarization study shows that during winter
the cloud composition consists ice crystals of
predominantly horizontally oriented plates and columns.

From Fig.2 it is noted that in the swnmer seagon
the clouds are optically thick with relatively high optical
depth values.

This contribution has been peer-reviewed.
doi:10.5194/isprsarchives-XL-8-253-2014 254
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Lng gLug 2 TiNDOg (Ln = Ce, Pr, Nd & Sm) are synthesized through conventional solid state ceramic route.
The XRD, FT Raman and FT IR studies revealed that the samples have aeschynite orthorhombic symmetry.
The samples are sintered at 1230 °C. Using SEM technique, microstructure of the sintered samples is
analyzed, The dielectric properties of all the samples in the radio as well as microwave frequencies
are studied. UV spectra of the samples are recorded and the optical band gap is estimated from the
Tauc's plots. The samples are found to be photoluminescent materials with emissions at violet and green

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Material research is always focused to develop new materials
for practical applications. The main properties required for a di-
electric resonator in microwave communication systems are low
temperature coefficient of resonant frequency (1) for stability, high
dielectric constant (€;) for miniaturization and high quality factor
(Q) for selectivity. LnTiTaOg and LnTiNbOg ceramic materials are
potential candidates for communication systems [1,2]. To develop a
good quality ceramic material with improved properties, attempts
have been made to replace rare earth atom in the LnTiNbOg system
with another atom of comparable ionic radii. The luminescence
and radio frequency dielectric behavior of polycrystalline ceram-
ics are reported for Ln = Ce, Pr and Sm by L Jacob et al. [3].
Because of good optical properties the LnTiNbOg compounds are
used as ideal gain media for miniature solid-state lasers [2]. Mem-
bers with orthorhombic aeschynite structure in LnTiNbOg (Ln = Ce,
Pr. Nd, Sm, Eu, Gd, Tb, Dy, Y & Yb) ceramic system have positive
T and high &, but those with euxenite structure have negative
tr and low &, [4]. The microwave dielectric properties of LnTiTaOg
were investigated by Surendran et al. [5). Hydrothermally synthe-
sized LinTiNbOs compounds were studied by Komkov in 1963 [6].
Thorogood et al, have reported the transformation studies from
aeschynite to euxenite structure of Ln(TiTa)Os [7]. The doping ef-

* Corresponding author.,
E-mail address: samdmlcyahoocom (5. Soloman).

hietps:{idorog! 101 6]p physleca 20201 26731

0375-8601{€ 2020 Elsevier BV, All nghts reserved.

fect of oxides of molybdenum and tungsten in LnTiTaOg and also
the partial substitution of Zr in the Ti site were reported [8,9).
John et al. have reported the optical and electrical properties of
RE~-Ti-Nb-0Og (RE = Ce, Pr, Nd and Sm) nanoparticles [10]. The
dielectric properties of RE-Ti-Nb-O; (RE = Dy, Er, Gd, Yb) nano
particles were reported by John et al. [11]. This paper reports the
effect of lutetium substitution on the dielectric and optical proper-
ties of LnTiNbOg ceramics.

2. Experimental

The polycrystalline samples LngsLug>TiNbOg (Ln = Ce, Pr, Nd
and Sm, abbreviated as CLTN, PLTN, NLTN and SLTN respectively)
are prepared through the solid state ceramic route. The high pu-
rity (>98.9%) Ce0z, Prg0i1. Ndz03, Smy03, Luy03, Ti0y, NbyOs,
weighed according to the stoichiometric ratios and calcined at
1200 °C for 4 hours using acetone as medium. The calcined pow-
der is ground well for 4 hours and 5 wt¥ polyvinyl alcohiol is added
to the above mixed dried sample powder. The dried powder sam-
ple is converted in the form of cylindrical pellets by applying the
pressure of 150 MPa using hydraulic pelletizer. The pellets are then
sintered below the melting point of the sample in order to attain
maximum density.

Using CuK, radiation, X-ray diffraction studies (Philips Expert
Pro) of powdered sintered samples are done. The FT-IR spectra of
the samples are recorded with KBr pellet method using Thermo-
Nicolet Avatar 370 Fourier Transform Infrared (FT-IR) Spectrome-
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Abstract: Pathway idea is a switching mechanism by which one can go from one functional
form to another, and to yet another. It is shown that through a parameter ¢, called the
pathway parameter, one can connect generalized type-1 beta family of densities, generalized
type-2 beta family of densities, and generalized gamma family of densities, in the scalar
as well as the matrix cases, also in the real and complex domains. It is shown that when
the model is applied to physical situations then the current hot topics of Tsallis statistics
and superstatistics in statistical mechanics become special cases of the pathway model, and
the model is capable of capturing many stable situations as well as the unstable or chaotic
neighborhoods of the stable situations and transitional stages. The pathway model is shown
to be connected to generatized information measures or entropies, power law, likelihood ratio
criterion or A—criterion in multivariate statistical analysis, generalized Dirichlet densities,
fractional calculus, Mittag-Leffler stochastic process, Kritzel integral in applied analysis,
and many other topics in different disciplines. The pathway model enables one to extend
the current results on quadratic and bilinear forms, when the samples come from Gaussian
populations, to wider classes of populations.
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1. Introduciion

The pathway idea was originally pPrepared by Mathaj in the 1970°
models, and later rephrased and extended, Mathaj [11. to cover scalar
suitable for modelling data from statistical and physical situations. Fo
data of physical experiments and in building up models in statistics', we

$ in connection with population
as well as matrix cases as made
r practical purposes of analyzing
frequently select a member from

to
introduced and a pathway model is created in Mathaij [1]. The main j

model is the switching properties of going from one family of functions to another and yet another famil

of functions. The model enables one to proceed from a generalized type-1 beta model to a generall:e ;
type-2 beta model to a generalized gamma model when the variable is restricted to be positive. Thus the
pathway parameter « takes one to three different functional forms, This is the distributional‘pz{thway
More families are available when the variable is allowed to vary over the real line. Mathaj [(] deals;

a particular case there. For the

another, a pathway parameter is
dea behind the derivation of this

mainly with rectangular matrix-variate distributions and the scalar case is
real scalar case the pathway model is the following:

hH(@) =z 1 - a1 - cr)m“]ﬁqﬁ

(1)
s _ 6((1(1-::))}1"-.'1__ 141
¢>0.8>0,1-a(l-a)2°>0,v>0,7n>0wherec, = l.(})l,(é}:“;_ﬁ *8) for o < 1,is

the normalizing constant if a statistical density is needed and « is the pathway parameter. For a < 1
the model remains as a generalized type-1 beta model in the real case. Other cases available are the
regular type-1 beta density, Pareto density, power function, triangular and related models. Observe that
Equation (1) is a model with the right tail cut off. When o« > 1 we may write 1 — ¢ = —(e—1), a>1
so that f(x) assumes the form,

[z =" Ml +afla - 1D)a*]757, 2 >0 (2)

L : Stata-1)¥r(Zy) .
which is a generalized type-2 beta model for real = and ¢; = NESTy e = for « > 1, is the
o =1 4

normalizing constant, if a statistical density is required. Beck and Cohen’s superstatistics belong to

this case Equation (2) (for more details see, [2,3). Again, dozens of published papers are available on
the topic of superstatistics in statistical mechanics. Fory = 1, a = 1,§ = 1 we have Tsallis statistics for
e > 1 from Equation (2) (for more details [4,5]). Other standard distributions coming from this model

Y
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Abstract: Recently, probability models with thicker or thinner tails have gained more
importance among statisticians and physicists because of their vast applications in random
walks, Lévi Rights, financial modeling, etc. In this connection, we introduce here a new
family of generalized probability distributions associated with the Mittag-Leffier function.
This family gives an extension to the generalized gamma family, opens up a vast area
of potential applications and establishes connections to the topics of fractional calculus,
nonextensive statistical mechanics, Tsallis statistics, superstatistics, the Mittag-Leffier

. stochastic process, the Lévi process and time series. Apart from examining the properties,

the matrix-variate analogue and the connection to fractional calculus are also explained.
By using the pathway model of Mathai, the model is further generalized. Connections to
Mittag—Leffler distributions and corresponding autoregressive processes are also discussed.

Keywords: generalized Mittag-Leffler density and process; gamma density; Lévi density;
pathway model; Tsallis statistics; superstatistics |
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1. Introduction

it requi

In model building situations in physical, biological, social and engineering sciences, the usual
procedure is to select a probability model from a parametric family of distributions. In many practical
problems, it is often found that the selected model is not a good fit for the experimental data, because
res a model with a thicker or thinner tail than the ones available from the parametric family of
distributions. In order to make the tail thicker or thinner, a technique is introduced here by augmenting
a series to the original density. Our first step is to construct the thicker or thinner tailed distributio:
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associated with the Mittag—Leffier function, because this function is connected to fractional calculus, the
Mittag-Leffier stochastic process, non-Gaussian time series, Lévi flights and in a limiting process to the
topics of Tsallis statistics, superstatistics, as well as to statistical distribution theory.

In reaction rate theory, input-output type situations and reaction-diffusion problems in physics and

chemistry, when the integer derivatives are replaced by fractional derivatives, the solutions automaticaily
go in terms of Mittag-Leffler functions and their generalizations; see Haubold and Mathai (2000) [1].
The ordinary and generalized Mittag-Leffler functions interpolate between a purely exponential law
and power-law-like behavior of phenomena governed by ordinary kinetic equations and their fractional
counterparts; see Kilbas et al. (2004) [2], Kiryakova (2000) [3], Mathai (2010) [4] and Mathai er al.
(2010) [5]. This paper examines a new family of statistica] distributions associated with Mittag—Leffler
functions, which gives an extension to the gamma family, which will then connect to fractional calculus

and statistical distribution theory through the theory of special functions. The model investigated in this

paper is useful in the study of life testing problems, reliability analysis, in physical situations to describe
stable solutions, as well as unstable and chaotic neighborhoods, erc, We will start with the definition of
the Mittag—Leffler function. )

A two-parameter Mittag-Leffler function is defined as follows:

o o0tk

Ees(a™) =3 Tarry R >0 RB) >0 ()
where R(-) denotes the real part of (-). Observe that the Mittag—Leffler function is an extension of the
exponential function. When o« = 1, § = 1, Equation (1) reduces to e*. In statistical model building,
usually, the parameters are real, but since the results to be discussed hold for complex parameters, as well,
we will state the corresponding relevant conditions. Various properties, generalizations and applications
of the Mittag—Leffler function can be seen from Kilbas et al. (2004) [2)].

Consider a probability density of the form:

a1 + L] 2P e Eyp(—02%), B>0. «>0.a>0, 2>
f(;x:)={ 1+ #(~02%), B £ >0 )

0, elsewhere,

where (C is the normalizing constant and E, 3(—dx*) is the Mittag—Leffler function. Some interesting
special cases of Equation (2) are the following: The density in Equation (2) includes two-parameter
gamma, exponential, chi square, noncentral chi square and the like. When & = 0, Equation (2) reduces
to the two-parameter gamma density:

fiz) =Ci2P e, 2 >0. (3)

For « = B = 1 in Equation (2), we have the exponential density. For § = Zanda = % in fi(2),
we have the chi square density with n degrees of freedom. Forf = p, p=2,3,--- in Equation (3}, we
have the Erlang density. For p = 1 in Erlang density, we have the exponential density. For fixed values
of a. 3 and for various values of , we can look at the graphs that give a suitable interpretation to the
model in Equation (2).

The above figures show a comparison between gamma density and gamma Mittag-Leffler density for
different values of 6. Observe that & = 0 corresponds to the gamma density. In Figure 1, as the value of
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ABSTRACT o o ) o
KEYWORDS pamba River in Kerala, india, is known for its inland fishery resources and greatbicdiversity. The present
Pamba River i:vestigaliO“ has Condl:lcted to compare the icthyiofauna! diversjty along the lower reaches of.PambaRiver.
Piranha During the study two Piaractus _brachypomus were cz!ught in .the gill net from the open waters of river atMut.tar, .
Threat us | upper Kuttanad , Kerala,. The Piaractusbrachypomus is a tropical fish native to the Amazon and Orinoco basins,
piaractusbrachypom " which has many similarilities with the carnivorous Piranha natterriwas reported for the first time from the Pamba
Ecosyster River, Kerala, India. Piaractusbra chypomus are not aggressive carnivore like the piranha, but its aggressiveness

towards the native fauna was evident from the interactions with local fishermen.The basic reason behind the
presence of this fish in this water medium may be because of the inundation of nearby culture farms.If a large
population of Piaractusbrachypomusenters an‘eco-system to which it isn’t native, the fish can have a very adverse
effect on the indigenous ecosystem. The present study showed the importance of monitoring further proliferation '

Received on:
19.08.2015

Accepted on :

26.12.2016 of this aggressive species in the PambaRiver for the healthy existence of the ecosystem.
*Corresponding
author
INTRODUCTION B Paccu, Piaractusbrachypomuswerecaught from the Vembanat

Invasion of species is the main reason for global change as it
will modify the indigenous environment in various ways.
Invasion of exotic fishes and related issues has been gaining
attention worldwide. Bhat, et al, (2013} studied the distribution
pattern and density of exotic brown trout, Salmo truttafario
and Ahmed, H.{ 2011) studied the mortality in a hybrid tilapia
(Oreochro misnifoticus X O. aureus) due to a monogenic
trematode (Dactylogyrus sp.) that was found in the fish gills.
[nvasion of exotic fishes may also results in community
disassembly and will affect species interactions which may
ultimately leads to biodiversity loss and species
homogenization. The intreduction of exotic species is vogue
in India, mainly for increasing fish production, but many times
the exotic fishes pose a threat to indigenous fishes. Many
fishes are carnivorous, which actively prey on juveniles and
adults of indigenous species or compete with them for food
and habitat also negatively affect native fish populations.
ThePiaractusbrachypomus a tropical fish native to the
Amazonand Orinoco basins, here it inhabits large flooded
rivers and lakes.This is the one of the largest species of scaled
fish found in the Amazon basin. It is very valued as an
aquaculture species, and is considered to beone of the most
significant and prized species in aquarium trade{Saint-Paul,
1992; Jégu, 2003}).0utside of its natural distribution range,
the Piaractusbrachypomusis mostcomman in the open waters
of the US, due to aquarium relatedreleases and fish farms
escapes (Nico and Fuller, 2012). Recently three red bellied

Lake, Kerala, India (Roshni et al., 2014). Piaractus brachy
pomushas many similarilities with piranha but have many
differences in the form of teeth and jaw alignment. Piranha
has pointed, razor-sharp teeth in a pronounced underbite,
whereas Piaractus brachy pomus have squarer, straighter
teeth, like a human and a less severe under bite, or a
slight overbite. Additionally, full-grown Piaractus brachy
pomus are much larger than piranha, reachingupto 0.9 m (3
feet) and 25 kg (55 pounds) in the wild. When the large fish of
the Colossoma genus introduced to the aquarium trade in the
U.S. and other countries, they were erroneously labeled pacu.
The Colossoma macropomum fish are known, astambaqui
whereas Piaractus brachy pomus is known as pirapitinga.

If a large population of pacu enters an eco-system to which it
is not native, the fish can have a very adverse effect
{Magallanes, Frank, 2006). Most UK dealers are now refusing
to stock this species due to the large size and expensive
aquarium requirements. Many suspicious reports of illegal
release of over sizedpaccu were reported worldwide (Nico et
al., 2012). As it is a tropical fish, Piaractusbrachypomuswill
die in cold weather; if it can survive, as newcomers to an
ecosystem, it will out-compete native species for available
food, habitat, and other resources, or displace them by
introducing exotic parasites or diseases(Todd Crowletal.,
2008). Incidental finds of individual pirapitinga have also been
recorded in Spain (Leunda, 2010, in Slovakia {Hensel, 2004),
in British Columbia (Hanke et al., 2606) and in Poland{Nowak

2
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et al., 2008). All these individuals are assumed to havebeen
released by aquarists.The aim of this paper is to present the
first records of an ornamental, aquarium species
Piaractusbrachypomusin the open waters ofupper Kuttanad
at Muttar where Manimalariver meets with Pamba river,

MATERIALS AND METHODS _

In July 2013the sports fisherman caught two piranha like fish
with gill net from the open waters of upper Kuttanad at Muttar
where Manimala river meets with Pamba river (3°26EOEN
76932E20EE) (Fig. 1).The captured fish was identified as
pirapitingaor red-bellied pacu (Piaractusbrachypomus) accord-
ing to Ross (2001) and Marko, C et al. (2011) (Fig 2.a).
Bodymeasutes were taken using digital calliper {Mitutoyo) with
anaccuracy of 0.1 mm.Meristic traits like fin rays, scales in
lateral line, ventral scutes and gill rays were counted using a

binocular microscope.

RESULTS AND DISCUSSION

The captured specimen is compared with that reported in
Croatia, (Marko, et al., 2011) and in US (Ross, 2001) for its
meristic counts and morphometric measurements and are
presented in Tables | and Il .

According to Ross (2001) this is a large, silvery deep bodied
characin with numerous,small, cycloid scales. Scales lack
posterior projectionsand accessory scales are also absent. The
mouth is terminal with motar like teeth on the lower jaw are
hidden behind a fleshy lower lip (Fig. 2.b). The body is almost
circular in juveniles, becoming more elongate in older fish.
The nares are large and anterior to the eyes. Theopercle is
much deeper than wide (which goes into depth about 2
times)The anal fin is long and an adipose fin is present may be
reduced or even absent in large fish. There is a serrated keel
running along the belly to the anus.The lateral line is decurved.
Counts from three specimen collected in Missisippi are 97-
102 5C,17 GR lower, 13-17 dorsal rays,23-26 anal rays, 13-
16 pectoral rays, 8 pelvic rays, and 58-62 ventral scutes. Counts
frorm Amasonian specimen are 79-89 5C, 15-18 dorsal rays,
24-28 anal rays 16-19 pectoral rays, 8 pelvic rays and 46-63
ventral scutes,

Piaractus brachy pomus is recorded for the first time from the
open waters of PambaRiver ,upperKuttanad at Muttar, Kerala.
The local fisherman reported that three Piaractus brachy
pomus were caught with gill net. One was big, weighed about
1 kg that he didn’t saved. Piaractus brachypomus is an edible
fish. This fish is oftenlymistakened as Pygocentrusnatiereri

due to itsresemblance in body colour i
reason for the occurrence may be a resuﬁac::‘efl}gl;&tg?;:?r:e
hobbyists’ and the indeterminate release into local wans.'rsg
Red-bellied pacuwere introduced to India sometime between
2003 and 2004 fromBangladesh and indicates that the high
water levels of the Drava River and its tributaries in spring
2010 lead to aflooding of fish-ponds (in Hungary) where
pirapitinga were kept, thus sweeping them into the river course
(Marko, et al. (2011).

In the present study the local fisher men confirmed the attack
ofPiaractusbrachypomuson other fish populations, and so its
existence can be a threat to other fish species.Froese and Pauly
(2010) reported that .”Piaractus brachy pomus started
attacking other fishes in the Sepik and Ramu rivers in 1999
when their main food, insects became

scarce. There are also reports on human attacks. It also causes
ecological imbalance by killing local fish and wiping out eggs
and fry. According to Robert (2006} even if Piaractus
brachycomes is omnivorous,when its normal food become
scarce it may prey on other fish and will attackpeople. There is
also chances for the introduction of exotic parasites or diseases
to the native fauna (Todd Crowl et al., 2008). Quit accidently
some type of routing off disease also reported in some fish
species like Labeodissumeri and Channastriata from the same
station and same month (Fig.3). So it has to find out whether
there is any relationship between the occurrence of this fish
and the outbreak of this disease.
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Figure 1: Map of upper Kuttanad and the locatio i
n wh
brachypomus was captured. where Piaractus

Table 1: The meristic counts of the Piaractusbrachypomusfrom the open waters of upper Kuttanad at Muttar, Kerala is compared with th
‘ e

literary data

Present study Marko, et al. (2011)

Specimen 1 Specimen 2 Specimen 1 Specimen 2 Ross (2001
D ray 16 16 ll+34 an +1417 1517
Aray 23 23 M+ 24 (I+22)25 23-26
V ray 8 8 b+ 7 1+7 8
P ray 13 13 1+16 1+14 1516
Ventral scutes 54 45 a7 61 58-62
Lateral line scales 106 102 96 99 97:1 02
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Present study examined two populations (Vizhinjam and Calicut) of O. similis distributed in the Arabian Sea
based on the comparative analysis of the 288 rDNA sequence variation and to know the population variation
between two large marine ecosystems, Atlantic Ocean and Arabian Sea population. The data’s were compared in
detail. DNA sequence variation clearly resolved and discriminated the populations, and revealed low levels of
intrapopulation variation among Atlantic Ocean and Arabian Sca. The 285 rDNA region was thus shown to
provide an accurate and reliable means of identifying the species throughout the sampled domain,

[Keywords: Copepod, Qithona similis, population genetics, Arabian Sca]

Introduction

Molecular genetic analyses have revealed
the prevalence of cryptic speciation in marine
invertebrates, resulting in excessive lumping in
systematic classifications’. The advent of molecular
genetic technologies in the last decade makes it
possible to differentiate morphologically similar
species with greater accuracy and arrange them to a
phylogenetic tree. Cumrently, very few nuclear and
mitochondrial markers have been successfully
employed to resolve phylogenetic relationships in
copepods™. For marine copepods, mitochondrial 168
fRNA gene sequences have been used most
extensivel}( to reveal intraspecific or interspecific
variations*®. Other than 168 DNA, interal

transcribed spacer region’, cytochrome oxidase I

(CON? and nuclear 28S rRNA gene® have also been
used. The 188 and 28S nuclear ribosomal RNA genes
have been used to resolve relationshi?s at the ordinal,
familial, or generic levels®*>'*!!. Phylogenetic
analyses of crustaceans have been made based on
nucleotide sequence data of the nuclear 18S
DNA'21E,

Cyclopoid family, Oithonidae is often the
most abundant group of pelagic copepods in estuarine,
coastal and oceanic waters throughout the world'*!516
In this study, the nucleotide sequences of the nuclear
28S rRNA gene of O. similis pooled from Southwest
Coast of India and examined the molecular diversity
among the populations. In an earlier study, both
morphology and molecular markers were used to infer
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the ordinal status of the Copepod’. The relationship
among Oithona species, including O. similis, O.
atlantica and O. nana, have been studied in Pacific and
Indian Oceans’. These morphological analyses
included forty five structural characters and suggested
that O. atlantica and O. similis are more closely related
to each other than O. nand’. In an earlier finding within
and among three Oithona species occuming in the
South and North Atlantic Oceans, analyzed the 28S
rRNA gene sequence and characterized the patterns of
variation®. In India, only very few works are available
on molecular taxonomy/identification of marine
copepods using very preliminary molecular tools'>!315
In the study we analyze DNA sequences for a 577
base-pair (bp) region of the 28S ‘rRNA gene and
characterize patterns of variation within Arabian Sea
and Atlantic Ocean populations of O. similis.

Materials and Methods ‘
For the present study, two stations such as

Vizhinjam (8°21'56"N; 76°59'39"E), and Calicut
(11°13'33°N; 75°46'30"E) (Fig. 1) from Southw.est
Coast of India were selected. Zooplankton collection
was done by horizontal hauling using a Bongg net
(mouth diameter 40 cm, mesh size: 60um) equipped
with a calibrated flow meter (General Oceanics,
Model-2030) to quantify the volume of water ﬂtqed.
The net was operated from the deck of a purse seiner
for 10 minutes at a speed of 2 knots/hour. Concentrated
zooplankton was preserved in 95 % ethanol

78"00 E 630 E
— A
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N
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Fig. 1  Area of Investigation

immediately after collection. At each collection, tl}

pre adult and adult O. similis were sorted on the same\\

day and kept in 95% ethanol. Species  level
confirmation of the sorted copepod sPecimens of O.
similis was performed according 0202416

Genomic DNA was extracted from ethanol
stored specimens by the standard protocol®. DNA
samples from each individual was diluted to about 25
ng/pl with deionized distilled water and used for
Polymerase chain reaction (PCR) amplification. PCR
was used to amplify about 800 bp fragment of the large
subunit (28S) ribosomal RNA (rRNA) gene using
primers 28SF1: 3 -GCGGAGGAAAAGAAACTAAC-
3'and 28SR1: 5t
GCATAGTTTCACCATCTTTCGGG-3°. PCR
amplifications were performed in a total volume of 25
pl including 19 pl of double distilled water, 2.5 pl Taq
buffer (10 mM Tris-HCL, 10 mM KCl, 15 mM MgCl,,
PH 8.0) 1 pl of dNTP mix (0.2 mM each), 1 ul of
primer mix (10 pM), 0.75 umits of Taq DNA
Poly{nemse (Merck) and 1 pl of the DNA template
solution. PCR protocol was: 4 min initial denaturation
step at 94°C; 35cycles of 40s denaturation step at 94°C,
40s annealing at 50°C, and 90s extension at 72°C; and a
final extension step of 15 min at 72°C. Approximately
2 pl of each PCR product was electrophoresed on a
1.5% TBE agarose gel and visualized by UV light with
ethidium bromide stainin g. Both strands of the
template DNA were sequenced using the PCR primers
in an ABI automated capillary DNA sequencer in a
commercial laboratory (Ramachandra Innovis, India)

The 285 rDNA sequences obtained were
manually edited, with comparison of aligned sequences
for both strands. The DNA sequences of Q. similis
from the two populations were aligned using the
default parameters by Clustal W%, using MEGA Ver.
5.05%. The DNA sequences were submitted to the
molecular database, GenBank
(http://www.nlm.nih.ncbi.org) and were assigned a
GenBank Accession Numbers: KC136272-84. Twelve
sequences of 28tDNA of O. similis of Atlantic Ocean
were retrieved from NCBI GenBank (JF419529-40)
and were used for comparative analysis.

Molecular analysis was done using a final
aligned length of 577 bp of the 288 rRNA gene.
Numbers of haplotype sequence and sequence
diversities (h) were calculated for each population
samgled for the studied populations by DnaSP Ver.
5.10%. Haplotype network between Adantic Ocean
and Arabian Sea populations were drawn by Network
Ver. 6.1 software™. Neighbor-Joining method®
analysis implemented in MEGA Ver 5.05% was used

\
\
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Expenm
developm

. .ntal culture of the marine cyclopoid copepod Oithona similis were made to assess their different
mezll stages and developmental time in laboratory conditions. Cost-effective techniques for breeding,

development of O. similis and relevant micro algal feed production were ascertained by suitable

wih, ents. The results revealed that the span of life cycle stages of O. similis after fertilization lasted for 23
n-;-.i,c ﬁfe cycle had five naupliar stages such as: N, — 1% day: Ny— 3™ day; N — 3¢ day; N, - 8" day and N;
"“{3& day. The naupliar stage was followed by six copepodid stages (Cy - 12® day; C, - 14" day; C; - 16® day;
"é _ 19" day; Cs— 21* day; C4— 23" day) and a single pre-adult stage in the laboratory conditions. Maximum
s‘:rvival of 30% copepodids was attained during 23 days of rearing in culture flasks of 1£ capacity provided with

micra algal diet size <5p.

(Keywords: Experimental culture, Oithona similis, developmental stages, larval morphometry]

Introduction

Culturing copepods have become increasingly
more reliable since the 1960s and approximately
60 copepod species have been successfully
raised'. The oldest copepod culture of Acartia
fonsa was reported from the Danish Technical
University of Denmark®. It was in 2006, The
World Copepod Culture Database was initiated at
RoskildeUniversity(http://copepod.ruc.dk/main.ht
m) in an attempt to supply and share knowledge
between copepod scientists, aquaculturists, and
the public at large. The database contains details
on various cultures and up-to-date recent
knowledge on cultivation gprocedures. As
copepeds form an important component in the
food chain especially in fish and crustacean
larvae, culture trials aimed at establishing a
reliable mass production system attempted by
several earlier workers®**%’ Qne of the keys to
successful larval finfish rearing is the high
nutritional quality of copepods compared to other
traditionally used live prey’. Extensive culture of
copepods has already been achieved in order to
supply aquaculture industries and aquarium trade
needs requiring high quality live feed”.

Information on the mass culture of copepad
from India is limited to the harpacticoid copepod
Euterpina acutifrons and calanoid copepod

Pseudodiaptomus serricaudatus'® and cyclopoid
copepod Oithona rigida"'.

The main objectives of this study were
experimental cultwre of Oithona similis in
laboratory conditions and to observe their
different developmental stages, feeding regimens,
growth and survival. The study also focused on
the cost-effective techniques for breeding,
growth, development of O. similis and relevant
micro algal feed production.

Materials and Methods

Microalgae such as Nannochloropsis
occulata with 6y and Isochrysis galbana of size
44 were grown at 25.0+3.0°C using an
improvised and cost effective method. Inoculums
for the microalgae cultures were procured from
the Marine Hatchery and Aquarium of Central
Marine Fisheries Research Institute, Vizhinjam,
For the cost effective method, prior importance
was given in choosing low cost culture flask and
light source with repeated trials, the micro algal
culture was standardized using Polyethylene
terephthalate (PET) bottles. The cultures of N.
occulata and I. galbana were maintained in used
transparent PET bottles of 1.5{ capacity. Light
source was provided with two cool-white
Compact Fluorescent Lamp (CFL) of 15W, fixed
at the centre of the culture bottles. In the earlier
trials carried out in the laboratory revealed that
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CFL lamps could save electrical energy, have
long life than other commercially available lamps
and noted uniform dispersal of light to the culture
flasks. Accordingly four PET bottles were
arranged in such a way surrounding one CFL
bulb. The bottles were filled with 0.2p filtered,
sterilized and cooled seawater of 35ppt salinity.
Walne’s medium were added and mixed
uniformly in each PET bottle.

Zooplankton samples were collected from
Vizhinjam, southwest coast of India by horizontal
hauling using a bongo net (mouth diameter 40
cm, mesh size: 60um) equipped with a calibrated
flow meter (General Oceanics, Model-2030). The
collected samples were transported to the
laboratory in live condition by providing
continuous supply of air using a portable aerator.
Wild collection of zooplankton were transferred
to a glass petriplate (9cm@) up to % level and
diluted using same quantity of filtered chilled
seawater (10+2°C) for immobilizing them prior to
sorting'”. The immobilized copepods were
carefully examined using a binocular dissection
microscope (Labomed - CSM 2), identified and
lifted from the group using fine brush, handled in
such a way to clasp the copepod 1 antennae with
brush bristies. About 250 numbers of egg-bearing
O. similis thus segregated were stocked in
transparent light green tinted PET bottles of 1(
capacity. The PET bottles were asranged
specially for their stocking, feeding experiments
and retaining the stock for further experiments.
The micro algae such as N. occulata and I
galbana were harvested from continuous cultures
and provided as feed twice a day at a cell
concentration of 10° cell mé™. The microalgal
cell concentration was determined daily using a
phase contrast microscope (Olympus - CX 20i).
Experiments were done at an ambient
temperature ranging from 25+2°C and the
cultures of micro algae and copepods were kept
in weli air circulated room.

Developmental stages of Q. similis such as:
nauplii, copepodids and pre-adults were recorded
and measurements were taken according to
previous  methods™.  The  microscopic
measurements were taken after atvesting their
movement using chilled seawater. Body length
was measured from the anterior tip of the
cephalosome to the posterior end of the body in
lateral view. Body height was the maximum
thickness of the dorso-ventral axis in its lateral
view. A calibrated ocular micrometer was used
for measurements. Naupliar and copepodid stages
were designated as N, to N and C, to Cs. The
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size and shape were chosen as characteristics to
identify the different naupliar stages. In the
copepodid stages, the identification characters
such as: body length, development of pleopods
setal development in antennae, genital segmenE
and appearance of cephalosome, metasome and
urosome were used to record the stages. All the
observations were carried out using a binocular

- dissection microscope (Labomed CSM 2) and

phase contrast microscope (Olympus CX 20i).
Results
Culture of microalgae

The present study measured the growth of the
two microalgal species — N. occulaia and I
galbana in a cost effective culture method at a
temperature range of 25 to 27°C. The results
shgwed that a maximum cell concentration of 5 x
10 ang 5 x 10° cells. m€™ was recorded on 6%
and 10 day of culture respectively. In addition it
was observed, continuous aeration by means of
slow bubbling of air from bottom to top also
promoted the uniform growth of micro algae in
the culture bottles.. The study also suggested that
agitation of the micro algal cultures by providing
mild aeration could increase the yield by equal
distribution of algal cells in the culture medium
The present finding contrasts with those of
prev?'ous studies suggesting that temperature and
continuous mild aeration in algal cultures at
laboratory conditions increases the algal yield.

Growth and development of O. similis

The present results divulged that the span of
life cycle stages of O. similis afier fertilization
lasted for 23 days comprising 5 nauplius and 6
copepodid stages (Fig. 1).

Fig. 1- Egg production, growth and developmental stages of
Oithona similis in experimental culture
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Relationships Between the Hydrochemical Characteristics,
Phytoplankton Chlorophyll and Phaeophytin
in the Southwest Coast of India
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The relationship between the hydrochemical characteristics and phytoplankton

i chlorophyll in coastal pollution monitoring surveys, establishes a basis for

. understanding the trophic state of coastal waters in accordance with nutrient

earichment routing to progress in capture fishery. On the other hand, the

i zooplankton (including ichthyoplankton) grazing and its.abundance can be -

3 understood from the quantification of detrital chlorophyll/phaeophytin. A

B collection of datasets for three years seasonal sampling (January 2008 to 2011)

i along Cochin and Mangalore (Southwest coast of India) was analyzed to find

g out the relationship between hydrochemical factors, chlorophyll 2 and phaeophytin

P contents. Principal component analysis (PCA) was used to analyze these

. ecological parameters interrelationship. In both the sampling sites, the nutrient

factors statistically predict that nitrite is influenced by the concentration of

. chlorophyll a and its significant positive correlation to phaeophytin indicates

the strength of micro zooplankton grazing. We infer that micro zooplankton B
grazing is an important factor in keeping a balanced coastal ecosystem at "
Cochin and Mangalore. The nutrient factors are totally utilized by the '
phytoplankton community. The PCA study confirms about assimilation of the

: dissolved inorganic nitrogen (DIN) in the form of NH,* formed by the zooplankton

; excreta (detrital chiorophyll/phaeophytin} in Mangalore coastal waters.
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A Key words: Chlorophyll, Phaeophytin, trophic state, hydrochemical
. characteristics, Arabian Sea .

Introduction qualitative and quantitative composition of fisheries>.

Variation in environmental factors caused by Productivity reasons explicated by the researchers
atmospheric forcing has led to fundamental differences concen;rat:d. in this region include the inflow of a
; in the pelagic marine ecosystem in terms of  network ol rivers, back_waters, rocky shores and the
.. production'*. The west coast of India (Arabian Sea) glrg;nse upwelling associated with southwest monsoon
is a region of intense upwelling associated with influenced upon the improved nutrient composition®.
southwest monsoon (May to September) whereas the Naturally occurring seasonal nutrient enrichment in
east coast experiences only a weak upwelling the waters along the west coast resulted by the
associated with the northeast monsoon (October to “P‘Vellmg during the south“.rest monsoon period trigger
January), resulting in marked differences in high primary production and the stock of
hydrographic regimes, productivity patterns and  Dhytoplankton in terms of Chlorophylt &
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Heavy metal accumulation in the surficial sediments

along southwest coast of India
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Abstract Concentration and distribution of heavy ‘metals
(Cd, Cr, Cu, Hg, Ni, Pb and Zn) in surface sediments
collected from five stations located along the southwest
coast of India were investigated seasonally to assess whe-
ther there is insidious buildup of heavy metals. Spatial
variation was in accordance with textural characteristics
and organic matter content. The concentration of the metals
in sediments of the study area followed the order:
Zn > Cr > Ni > Cu > Pb > Cd > Hg. The use of geo-
chemical tools and sediment quality guidelines to account
for the magnitude of heavy metal contamination revealed
high contamination in monsoon and impoverishment dur-
ing post-monsoon. Estimated total metal concentrations in
the present investigation were comparable with other
studies: however, concentrations of Ni and Zn were higher
than that of other coastal regions. Concentrations of metals
in sediment largely exceed NOAA effects range:low (e.g.,
Cu, Cr, Hg) or effects range:median (e.g., Ni) values. This
means that adverse effects for benthic organisms are highly
probable.

Keywords Heavy metals - Coastal sediments -
Contamination - Pollution indices -
Principal component analysis
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Introduction

Heavy metals in sediments have natural or anthropogenic
origin and the relative importance of these two sources
depends on the metal and the geographical location.
Coastal ecosystems are often vulnerable to anthropogenic
metal inputs from a wide range of chemical compounds
released from various sources. Environmental pollution by
heavy metals is a major concern worldwide on account of
urbanization and industrial development (Heyvaert 2000;
Alemdaroglu et al. 2003). The ecological impact of
metals can be substantial on account of their toxicity,
persistence, and non-degradability in the environment
(Tam and Wong 2000). Once released into the water
column, metals are quickly adsorbed on to particulate
matter and eventually removed to bottom sediments
(Groot et al. 1982; Santschi et al. 1984; Elake et al.
2004), thereby producing conspicuous enrichment. The
fate and behavior of the metals are regulated by the
characteristics of the sediment, such as mineralogical
composition, redox state, sorption processes and physical
transport. Although sediments are the main sink for var-
ious pollutants including metals, which are discharged
into the environment (Balls et al. 1997; Dassenakis et al.
1997; Bettinetti et al. 2003), they can also play a signif-
icant role in the remobilization of contaminants to the
overlying water column under favorable conditions. Fur-
thermore, the burrowing activity of macro invertebrate
organisms in sediments can result in the fluxes of solutes
and particles from sediment to water. In foraging, they
inadvertently ingest sediments, which account for the
metal body burden in several deposit feeding inverte-
brates. The combined effects of all these processes make
heavy metals available to marine organisms and can
undergo biomagnification.
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Nutrient - Characteristics,
Stoichiometry and Response
Stimulus of Phytoplankton
Biomass along the Southwest
Coastal Waters of India

Udaya Kumar P*, Chandran A?, Jean Jose J', Shibu R' and
Anoop Krishnan K'
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Introduction

Over the last several decades coastal regions throughout the world
have experienced increased incidence of harmful or toxic algal blooms.
These blooms occur as a result of key nutrients such as nitrogen (N}
and phosphorus (P}, because the supply rates of these nutrients most
often control or “limit” aquatic plant primary production and biomass
formation [1]. The direct influences of human population growth,
urbanization, agricultural and industrial expansion have accelerated
nutetent over-enrichment in receiving waters [2). Increased
nutrient supply in coastal waters can cause several environmental
modifications, such as increase in productivity and fishery potential
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[3]. However, continual nutrient enrichment promotes accelerated
production of plant-based organic matter (i.e., eutraphication) to
the extent that excessive production; including noxious algal blooms,
shift in species composition, zones of bottom water hypoxia which
is highly detrimental for biological diversity [4,5). The interplay of
nutrients, expressed as the stoichiometric ratio of their supply and
subsequent shifts in this ratio during uptake by the biota, has become
an important topic in contemporary biogeochemical studies [6]. In
many urbanized coastal regions, anthropogenic inputs have altered
the composition of nutrient stoichiometry, which may, in turn,
exacerbate certain toxic species to proliferate 7). This is particularly
true in the coastal waters of Kerala, southwest coast of India where
nutrient availability is strongly influenced from riverine flux,
domestic sewage effluents, seasonal upwelling and increasing cultural
eutrophication. Though, the coastal waters are heavily impacted by
human nutrient inputs, they are mostly understudied. The present
study therefore discusses the seasonal and spatial variability in the
nuirient distribution, stoichiometry, and phytoplankton biomass in
the coastal waters of southwest India.

Materials and Methods

Geographical and environmental background of the study
area

The Kerala coastline extending up to 570 km in length consists
of beaches, ridges, riverine deposits, backwaters and coastline. The
coastal land is characterized by farmlands, coconut plantations and
extensive network of backwaters inter- connected with rivers and
canals in the landside with most of them open into the coastal region.

Winds in this region are stronger (8-10 m/s) north easterlies
during post monscon (October - January) and pre monsoon
(February - May), while south westerly during monsoon (June -
September). The current direction is from south to north during
November - January, and it reverses in February with strong north to
south currents from May to Qctober [8].

The coastal towns and villages generate about 351 MLD (million
litres per day) of untreated sewage and it is disposed in the backwaters
which ultimately impinge into the coastal environment. An estimated
17,104 m* day of treated effluents from the industries are also
discharged into the coastal waters.

Sampling and analytical methods

For the present study five different transects from central (Cochin,
Chettuva) and northern (Ponnani, Calicut and Kasargod) Kerala
coastal waters of southwest India were selected (Figure 1). Seasonal
sampling representing post monsoon, pre monsoon and monsaon
were carried out onboard CRV Sagar Purvi/Paschimi during the year
2008. Surface water samples from a distance of 0.5, 1.0, 3.0, 5.0, 7.5 &
10.0 km from the shoreline were taken for chlorophyl a (Chlorophyll
a) and nutrient analysis using PVC Niskin Sampler (SL). The
samples were filtered on board (Whatmann GF/C (0.45 um), stored
in polyethylene bottles under freezing conditions for subsequent
nutrient analysis. Hydrographical parameters such as salinity (psu)
and temperature (°C) were measured in situ using standard probes.
pH was recorded using a portable pH meter WTW Multi Line P4,
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igure 1: Area of Investigation along the southwest coast of india,

having a pH range of 0 - 14, possessing resolution of 0.01 and an
accutacy of + 0.05 pH. The chemical estimation of dissolved oxygen
was done onboard by Winkler's method. BOD, was determined
after 5 days of incubation at 20 °C on board as well as at the shore
laboratory. Nitrate-N (NO,-N), Nitrite-N (NO,-N), Ammonium
(NH,-N), Inorganic Phosphate (PO,-P), Inorganic silicate (Si(OH),-
Si) in filtered samples and Total Nitrogen (TN), Total Phosphorus
(TP} in unfiltered samples were analysed spectrophotometrically by
standard methods [9]. The data quality was ensured through careful
standardization, procedural blank measurements, spike and duplicate
samples. For Chlorophyll a determination water samples are filtered
through glass fiber filter (GE/C; Whatman} with a gentle vacuum (of
less than 100 mm Hg). The actual sample volume can range from
100 mL to 4 L, as long as the filter is distinctively green. The sample
is then wrapped in aluminum foil and frozen for later analysis. The
filter is extracted in 90% acetone, centrifuged, refrigerated in dark for
about 20 - 24 hrs and the light absorbance at particular wavelengths
{750, 664, 647 and 630 nm) is recorded in a spectrophotometer [10).
Dissolved Inorganic Nitrogen [(DIN)=(NO,-N + NH-N+ NO,-N})}
and PO, -P Si{OH),-Si concentrations were used to calculate atomic
ratios of N: P, Si:P and Si:N.

Phytoplankton samples were collected by filtering 11 of surface
water through a 50um sieve in order to yield maximum counts of
log phase group. The filtrate was preserved in 4% formaldehyde,
The abundance of phytoplankton was expressed as% [11). Primary
production was estimated as described by Strickland and Parsons
(12].

Statistical analyses

Principal component analysis (PCA)} is one of the best statistical
tools for extracting linear relationships among a set of variables (13],
This can be a valuable tool for resource managers for it can provide
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igure 2: Seasonal variability of hydragraphic parameters of the surface
oastal water at sampling transects along the southwest coast of India
hown through box-whisker plot.

information regarding the driving environmental variables effect on
ecologic response variables [14]. The coastal water quality data were
processed by applying PCA. The PCA was carried out with factors
having eigen vectors greater than one (Kaiser criterion). Correlation
matrix was used in PCA. The principal components wer¢ extracted
in decreasing order of importance so that the first PC accounts for
as much of the variation as possible and each successive component
accounts are lesser. The most significant variables in the components
represented by high loadings (> 0.6) are taken into consideration
for evaluating the components [15], During PCA the loadings were
suppressed to less than 0.1 in absolute value and thus small values
are replaced with blanks. The quality of data for factor analysis is
confirmed with Kaiser-Meyer-Olkin (KMO) test. The Principal
Component loading of water quality variables obtained for each
seasons were combined and analyzed. Pearson correlation was also
performed to find out the significant relation between hydrographic
- nutrient variables and towards the phytoplankton biomass.
Multivariate statistical approaches such as PCA and Regression
Analysis (Pearson correlation) have been used by researchers for
deriving the significance of specific parameters among the data
generated (8,16]. The statistical package, SPSS 11.0 was employed for
doing the PCA and Regression analysis,

Results and Discussion
Hydrographic characteristics

Temperature of the surface water followed seasonal changes in
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" ABSTRACT

Information and Communication Techrology (IC?j is an important resource of a Modern Library or
Information centre. The ICT is the electronic means of capturing, processing, storing and
communicating information. It encompasses an array of hardware, software services and networks
that enables access to digital information. Hence, this study deals with the application and uses of
Information Corﬁmtmication Technology (ICT) in Academic Libraries with reference to Arts and
Science Colleges in Tirunelveli. The researcher had employed a well structured close - ended
questionnaire for collecting the required data from PG students, Research scholars and Faculty
members of six colleges that are serving within the corporation area of Tirunelveli and affiliated to
Manonmaniam Sundaranar University, Tirunelveli. Survey method was used for collecting primary
data. The findings of the study of the respondents are adequacy of using ICT based resources. The

study reveals that 781 (56.44%) respondents always using ICT based resources, 632 (40.49%)

sometimes using ICT based resources.

Key words: Information, Communication, Technology, E-resources; ICT, Internet.




