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I feel immense pleasure to announce the publication of
the 14" volume of our journal Carmel Blaze, an exemplary Peer-
reviewed journal cutting across various disciplines. The journal
is a compilation of publications from eminent faculty members

who have made significant research in topics of current interest.

In a time when the academicians all over India are
pressing for a New Education Policy which emphasizes on
the need for an interdisciplinary and a multidisciplinary form
of higher education, this journal has made a remarkable step
towards this ideology. It is the blend of teaching- learning
alongwith research which keeps a teacher updated. Although
traditionally, colleges were meant for teaching- learning alone,
it is through the research works of its faculty members that it
grows to a Centre of Excellence. So the innovative ideas of the
teachers is not only restricted to their own advancement but in
the advancement of the department concerned and thereby in
the advancement of the institute as well.

I, on behalf of the editorial board members, thank all
the reviewers for their whole hearted cooperation in reviewing
the research papers and also the authors for submitting their
valuable research works for the successful publication of the
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Chemical Synthesis and Functionalization of Cobalt Ferrite

Nanoparticles with Ascorbic Acid
Anishna Anto, Anirudhan S, Anuja T R and Ajalesh B Nair*

Post Graduate and Research Department of Chemistry, Union
Christian College, Aluva-683 102, Kerala, India
*E-mail: ajaleshbnair@uccollege.edu.in

Abstract:

Most of the magnetic properties of CoFe;O4 ferrite strongly
depend on the size and shape of the nanoparticles which are closely
related to the method of preparation. Several routes have been used to
prepare cobaltferrite, however the chemical co-precipitation method is
usually used to synthesize magnetic oxides due to its simplicity and
good control of grain size. Functionalized nanoparticles are very
promising for applications in biomedical as well as engineering field.
In this work we focused on the synthesis of cobalt ferrite nanoparticles
by coprecipitation using cobalt chloride and iron(III) chloride salts and
Ascorbic acid as a capping agent. Here the surface of cobalt ferrite
nanoparticle is functionalized with ascorbic acid through one pot
synthesis. Then it was characterized using Fourier transform infrared
(FT-IR) spectroscopic technique, X-ray diffraction (XRD analysis.
From all the characterization studies confirmed that cobalt ferrite
nanoparticles are successively synthesized by co-precipitation process.
The average particle size is about 11.19 nm. XRD pattern of the
synthesized samples which matched well with the cubic inverse spinel

cobalt ferrite. The FTIR spectra of the sample show the presence of
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Ascorbic Acid. Hence from the data 1t is clear that Ascorbic Acid is
coated on the surface of the cobalt ferrite nanoparticles. Ascorbic acid
1s considered as a promising candidate for modification by adsorption
or coordinate bonding, which 1s expected to help solving the problems

of dispersion and biocompatability for Cobalt ferrite nanoparticles.

Keywords: Cobalt ferrite nanoparticles, Ascorbic acid, Surface

modification

Introduction:

Ferrites are chemical compounds which are composed of
a ceramic material and Iron oxide as their main component. A
ferrimagnetic ceramic compound, ferrites, has a spinel
typestructure. The magnetic property of the ferrite is due the
structure and the distribution arrange- ment of the ions in the sub
lattice. Most of the ferrite have a spinel structure with a formulae
AB»Os4, where “A” are divalent ions such as Mg®* Co?*, Ni*",
Mn?*, and “B” are the trivalent ions such as Fe*" and A**. Spinels
structure have an oxygen ion sub lattice, in a cubic close-packed
arrangement with cations occupying various combinations of the
octahedral (O) and tetrahedral (T) sites. The cubic unit cell
contains 8 formula units and containing 32 O and 64 T sites.
Spinels are basically categorised into a normal and inverse spinel.
In normal spinel, the divalent cations “A” are positioned at the
tetrahedral (T) sites and the trivalent cations “B” on the octahedral

(O) sites. NiFe204 (NF) or CoFe204 (CF) has an inverse spinel

ISSN: 2349-0217 2
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crystal structure. In inverse spinel “A” cation occupies one half
of the octahedral coordination sites and half the “B” cation
occupies the other half (O) sites as well as all “T” sites. In spinels
structure the atom A and atom B are exactly antiferromagnetic,
the spin cancel each other. The magnetic property rise due to the
4 Fe™, which align themselves on the application of field.
Depending on the magnetic properties, ferrites can be categorized
as “soft” and “hard” ferrite. Soft ferrites have low corecivity
while the hard ferrites have high corecivity. Hard ferrites have
high corecivity and moderate magnetization. Corecivity stands
for the resistance to get demagnetized on the removal of the
applied field which satisfy it for being a permanent magnet [1].

Formula of spinels, Normal spinel: [A]" [B]2°¢ O4
Inverse spinel: [B]*“'[A,B]*® O4
Mixed spinel: [Bos7 Ag33]* [Aoe7 Bi33]™

In Cobalt ferrite (CoFe204) nanoparticles, the Oz ions form
fcc close packing, and the Co®" and Fe’" occupy octahedral
interstitial sites and either tetrahedral or octahedral interstitial
sites respectively. These two antiparallel sub lattices, which are
coupled by super exchange interactions through the Oy ions,
form the ferrimagnetic and inverse spinel structure. Recently
metal-oxide nanoparticles have been the subject of much interest

because of their unusual optical, electronic and magnetic
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properties, which often differ from the bulk.Cobalt ferrite, is a
well-known hard magnetic material with high coercivity and
moderate magnetization. These properties, along with their great
physical, excellent chemical stability, mechanical hardness, and
high cubic magnetocrystalline anisotropy make CoFexOq4
nanoparticles suitable for magnetic recording applications such as
audio and videotape and high-density digital recording disks, etc.
The magnetic character of the particles used for recording media
depends crucially on the size, shape and purity of these
nanoparticles. Cobalt ferrite (CoFe>Os4) nanoparticles with
unique properties have shown great potential in a wide range of
fields, including biomedicine, hydrogenation catalysis,
supercapacitor electrodes, environmental remediation and
ferrofluids .One of the fast developing applications of CoFe2O4
nanoparticles is in biomedical areas, such as magnetic resonance
imaging contrastagents, targeted drug delivery, cancer

hyperthermia and biologi-cal separation [1].

Cobalt ferrite 1s a well known hard magnetic material with
high coercivity and moderate magnetization. These particles
should be single domain of pure phase, having high coercivity and
medium magnetization. Magnetic nanocomposites comprising
Vitamin C in the form of mono or bis complexes have been

synthesized for targeted delivery / therapy applications.
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The term surface functionalization is sometimes also called
surface Engineering. Colloidal stability and cytotoxicity of the
nanoparticle system also need to be considered while
manipulation of the magnetic core. These challenges have
motivated efforts to modify the surface of nanoparticles to
improve their colloidal stability by introducing coatings that
provide steric and/or electrostatic repulsive interactions. In
addition to providing stability, the nanoparticle coating must also
be non-toxic.Coating of particle surface can effectively prevent
the adhesion of colliding particles during thermal motion. Coating
particles with adsorption layer usually results in enhanced
resistance against the particle aggregation. Electrostatic, steric
and combined stabilization layers can develop in aqueous
medium . The thicker coating provides better stability,
particularly in case of magnetic fluids, since the spacing
(typically 2-3 nm) between magnetic domains is important, if
magnetic field is applied. Depending on the purposes, there are
several choices of coating and several particular systems can be
prepared from the water based magnetic fluid to the
biocompatible or specifically functionalized MNPs for
biomedical applications. However, their sensitivity to oxidation
can lead to formation of antiferromagnetic oxides, thus causes the

loss of the magnetic response [2].

5 ISSN: 2349-0217
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CoFex 04 of small — sized nanoparticles have been
synthesised with the addition of Ascorbic acid. The size of
nanoparticles increased when the temperature was increase to
80°c and the Ascorbic acid plays an important role to improve
the purity of CoFe>O4. CoFe;O4 particles obtained at 80°c shows
the largest magnetic energy, which 1s almost double times that of
CoFe 04 particles prepared without using either Ascorbic acid.
Ascorbic acid 1s a natural water — soluble vitamin (vitamin C).
Ascorbic acid is a potent reducing and antioxidant agent that
functions in fighting bacterial infections, in detoxifying reactions,
and in the formation of collagen in fibrous tissue, teeth, bones,
connective tissue, skin and capillaries found in citrus and other
fruits, and in vegetables, vitamin C cannot be produced or stored
by humans and must be obtained in diet. In pharmaceutical
preparation and fruit juices Ascorbic acid is readily seperated

from other compounds by TLC on silica gel.

Due to their superior properties, specially their magnetic
parameters, cobalt ferrite nanoparticles are applied in several
fields such as gas sensors, biosensors, bio seperation, contrast
agent for MR catalysis, electromagnetic devices, lithium 1on
storage, radar absorbing. MNPs are very attractive
especially for biomedical applications. Magnetic nanomaterials
such as spinal ferrite that can provide improved magnetic

properties such as coercivity and anisotropy without

ISSN: 2349-0217 6
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compromising on inherent advantages of iron oxide nanoparticles
are being researched for better applicability of metal
nanoparticles. Among various spinal ferrite, cobalt ferrite
nanoparticles are one of the most explored metal nanoparticles.
Cobalt ferrite and their unique crystal lattice arrangement offer
pronounced magnetic properties such as magnetic anisotropy,
saturation, magnetization, coercivity etc. They are used to make
permanent magnets for applications such as refrigerator magnets,

loudspeakers and small electric motors [3].

Synthesis of cobalt ferrite nanoparticles by various
methods has been done by various research groups. There are
various methods like co-precipitation, thermal decomposition,
microemulsion, hydrothermal synthesis etc to synthesis these
nanoparticles. Among these methods, co-precipitation is the most
widely used method since it easily scalable; precursors are non-
toxic, cost effective etc. But the main drawback of this synthesis
technique is the failure in dispersing the product in aqueous

medium.

In this present work we focused on the synthesis of cobalt
ferrite nanoparticles by coprecipitation using cobalt chloride and
iron (III) chloride salts and Ascorbic acid as a capping agent.
Here the surface of cobalt ferrite nanoparticle is functionalized

with ascorbic acid through one pot synthesis. Then it was
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characterized wusing Fourier transform infrared (FTIR)

spectroscopic technique, X-ray diffraction (XRD analysis).
1. Materials and experimental techniques

Magnetic nanoparticles (CoFe2O4) used in the present
study were prepared from reagents such as Cobalt Chloride,
Sodium Hydroxide Pellets obtained from nice chemically private
limited (Manimala road, Edapally Kochi -682024) and Ferric
Chloride anhydrous was purchased from Isochem Laboratories
(Angamaly, Kochi -683573) . Coating of CoFe204 1s done by
using Ascorbic Acid obtained from nice chemicals private limited
(Manimala road, Edapally Kochi -682024). All chemicals were
used as received without further purification Double distilled

water was used in all experiments.
1.1. Synthesis of cobalt ferrite nanoparticles

About 0.4M (25mL) of ferric chloride and 0.2 M (25mL)
of cobalt chloride solutions were mixed and kept in magnetic
stirrer. 3.5 M of sodium hydroxide solution is added into the
mixture kept in magnetic stirrer dropwise. The pH of the solution
is closely monitored using a pH paper as the NaOH solution is
added until the pH is 11-12.The RB flask is fitted with a water
condenser. The mixture is stirred in the magnetic stirrer for 3 hour
at a reaction temperature of 80°C. The precipitate obtained was

brought down to room temperature. The thick black precipitate

ISSN: 2349-0217 8
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was filtered into a Whatmann filter paper. The precipitate was
washed first with distilled water to remove sodium and chloride
particles and then with ethanol. The precipitate is dried in an oven
for about 45 minutes. The acquired substance was then grinded
into fine powder using a mortar. The yield of the obtained
nanoparticle was obtained. The schematic representation is
shown in Fig. land Fig. 2 represents the photographs of synthesis

at different stages.

Addition of NaOH for pH 12

. CoFe,0,NPs
Fe r r I C Stirred vigorously at 80 °C

Fig.1. Schematic representation of synthesis of cobalt ferrite

nanoparticles
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s

Fig.2. Photographs of synthesis of cobalt ferrite

nanoparticles at different stages

1.2. Synthesis of ascorbic acid coated cobalt ferrite

nanoparticle.

About 0.4M (25mL) of ferric chloride and 0.2 M (25mL)
of cobalt chloride solutions were mixed and kept in a magnetic
stirrer. 20 mg of Ascorbic acid 1s added and mixed. 3.5 M of
NaOH solution is added into the mixture kept in magnetic stirrer
drpowise. The pH of the solution is closely monitored using a pH
paper as the NaOH solution 1s added until the pH is 11-12. The
RB flask 1s fitted with a water condenser. The mixture is stirred
in the magnetic stirrer for lhr at a reaction temperature of 80 °C
.The precipitate obtained was brought down to room temperature.
The thick black precipitate was filtered into Whatmann filter
paper. The precipitate was washed first with distilled water to
remove sodium and chloride paste and then with ethanol. The

precipitate i1s dried in an oven for about one hour. The acquired

ISSN: 2349-0217 10
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substance was then grinded into fine powder using a mortar. The
yield of the obtained nanoparticle was noted. The schematic
representation is shown in Fig. 3 and Fig. 4 represents the
photographs of synthesis of ascorbic acid coated cobalt ferrite at

different stages [4].

2 tirring
AP

Fig. 3. Schematic representation of synthesis of ascorbic acid

coated cobalt ferrite NPs
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Fig.4. Photographs of synthesis of ascorbic acid coated

cobalt ferrite NPs at different stages
1.3. X-ray Diffraction

Various techniques used to characterize Cobalt ferrite and
ascorbic acid coated coblt ferrite NPs are discussed below. X-ray
powder diffraction (XRD) 1s an analytical technique used for
determination of crystal structure and fingerprint characterization
of crystalline materials. X-ray diffractometers can be used either

for single crystals or for powders.

Powder diffraction experiment (Debye-Scherrer
method): In this crystals are arranged in all possible orientations
in a finely powdered sample. The various lattice planes are also
arranged in all possible orientations. For each crystal plane, there
will be a number of orientations. The reflected X-ray may be

collected on a photographic plate or by using a counter that 1s

ISSN: 2349-0217 12



Carmel Blaze

suitably connected to a recorder. The condition of diffraction is
that the radiation is at an angle 0 to the incident beam. Each (hkl)
results in one cone. The cone arises because there are several
angular positions of the crystals. The cone is a result of several
closely related spots. In the case of a finely ground sample, the
spots will be replaced by a continuous line. The detector is moved
in a circle to collect all the reflections corresponding to various
(hkl).In this present work PANalytical X’PERT PRO model XRD
was used with a scan rate of 1.2° per minute and 20 is measured
from 20°to 80°.The radiation used Cu K, (1.5418 A) with a Ni
filter.

1.4. Fourier transform infrared spectroscopy (FTIR) analysis

In this spectroscopy molecules interact with radiations in
the infrared region in the electromagnetic spectrum. The IR
region of the electromagnetic spectrum 1s 100 to Iy, In wave
length. A molecule possess permanent dipole moment or a
molecule can induce dipole moment during any of their vibrations
are infrared active. The absorption in the infrared region is due to
molecular vibration and rotation. A molecule is constantly
vibrating. Its bonds stretch and contract and also bend. The
alternating electrical field of the radiation interacts with
fluctuations in the dipole moment of the molecule. If the

frequency of the radiation matches the vibrational frequency of

13 ISSN: 2349-0217
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the molecule then radiation will be absorbed, causing a change in
the amplitude of molecular vibration. The transmittance can be
determined at different wave lengths and absorption spectrum can
thus be mapped. In this present work Perkin Elmer FT-IR was
used with a frequency range of 400-4000 cm'.

3. Results and discussion
3.1. X-Ray diffraction analysis

As synthesized cobalt ferrite powders were analyzed with
the help of X-ray diffraction. Fig. 5 represents the XRD pattern
of the synthesized cobalt ferrite funtionalised with ascorbic acid
[1]. The samples were found to crystalline due to sharp peaks and
sizes obtained 11.19 nm. The broadening of the peak indicates
the nano range particle size. The diffraction peaks at2 ® = 30.4°,
35.600, 43.13°, 57.26cand 62.82°can be assigned to the, (2 2 0),
(311),(400),(511)and (44 0) planes, respectively. In this all
the (hkl) planes are either even or odd confirmed its cubic
cratalline nature. XRD pattern of the synthesized sample which
matched well with the cubic inverse spinel (JCPDS No. 22-1086)

ISSN: 2349-0217 14
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Fig. 5. XRD pattern of Cobalt ferrite and Ascorbic acid
coated Cobalt ferrite

The average crystallite size of the samples were calculated
using line broadening of three highest intensity diffraction peaks
according to Scherrer formula given by the equation

D=0.94/BcosH

where D is the crystallite size, A is the wavelength of the
CuKal radiation used, B is the full width at half maximum
(FWHM) of the broadened diffraction line in radians, and 0 1s the
Bragg angle. A comparison of the crystallite size calculated
from the most intense XRD peaks of cobalt ferrite is shown in
Table 1. The lattice parameter was calculated by the formula
N

2 2 2
zmgx/(h + 2413

a=

15 ISSN: 2349-0217
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Table 1: Particle size calculated from XRD peaks

20 hkl FWHM | Particle | Average
(degrees) | plane (degree) | size particle size
(1 nm) | (£] nm)

3014 | (220) | 0.7866 | 12.61
3560 | @311) | 115 | 13.93
4331 400) |08781 [963 | 1119
5726 | (511) | 08881 |9.62

62.82 (440) | 0.7820 | 10.18

3.2. Fourier transform infrared spectroscopy

The infra-red spectra of the synthesized samples shown
in Fig. 6. The strong peak at around 589 and 437 cm™  clearly
indicates the presence of cobalt ferrite , the peak corresponding
to Fe-O and Co-O vibration. This was observed in both the
graphs. There is a broad peak around 3300 cm™ is due to the OH
stretching and a band at 1680 cm ™! is due to the C=0 stretching
of ascorbic acid .A peak at 857 cm™ indicate the presence of the
C-H out of plane bending. A peak at 1385 c¢m’! indicate the
presence of the either C-O stretching or O-H out of plane bending
.The asymmetric and symmetric stretching of C-H was observed
at 2924 & 2852 cm™ Hence from the data it is clear that Ascorbic

acid is coated on the surface of the cobalt ferrite nanoparticles.
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Cobalt ferrite is modified via coordination interaction through
carbonyl groups of Ascorbic acid . Ascorbic acid is considered as
a promising candidate for modification by adsorption or
coordinate bonding, which is expected to help solving the
problems of dispersion and biocompatability for Cobalt ferrite

nanoparticles [5].
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Fig. 6. FT-IR spectra of Ascorbic acid coated Cobalt ferrite

4. Conclusions

Cobalt ferrites are class of magnetic compound consisting
of iron oxide combined with metallic oxides. From all the
characterization studies confirmed that cobalt ferrite
nanoparticles are successively synthesized by co-precipitation
process. The average particle size 1s about 11.19 nm. XRD pattern
of the synthesized samples which matched well with the cubic

inverse spinel cobalt ferrite. The FT- IR spectra of the sample
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show the presence of Ascorbic Acid . Hence from the data it is
clear that Ascorbic Acid is coated on the surface of the cobalt
ferrite nanoparticles. Ascorbic acid is considered as a promising
candidate for modification by adsorption or coordinate bonding,
which is expected to help solving the problems of dispersion and

biocompatability for Cobalt ferrite nanoparticles.
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Abstract:

Salinity stress is one of the major abiotic stresses
negatively affecting rice growth and productivity. The changes in
morphological and physiological parameters were analyzed in six
different varieties of rice seedlings under various NaCl treatments
(25, 50, 75, 100 and 125 mM NaCl). NaCl treatments reduced
various morphological and physiological features related to
growth, productivity and stress tolerance in rice, which could
impart stress conditions. The parameters like shoot length, dry
weight percentage and total chlorophyll content were decreased
with increase in concentration (75, 100 and 125 mM) of NaCl.
The stress effects of NaCl were variety dependent and the stress
imparting concentrations of six varieties varied with NaCl
concentrations. Aiswarya, Neeraja and Samyuktha were stress
sensitive varieties and the stress concentration was 75mM NaCl.
Swetha, Jyothi and Kanchana were stress tolerant varieties and
their stress imparting concentration was 100mM of NaCl

Keywords: Salinity stress, NaCl, rice
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Introduction:

Every passing year the world population is increasing
rapidly and there will be a need to produce 87% of more food
crops than what we are producing today, especially crops such as
rice, wheat and maize by 2050 (Kromdijk and Long, 2016). The
abiotic stress such as salinity, drought, heat and cold, critically
affect the crop production and causes significant yield reduction
in large areas (Mantri et al, 2012). Rice (Oryza sativa L.) is the
staple food for one third world’s population and occupies almost
one-fifth to the total land area covered under cereals. It is grown
under diverse cultural conditions and over a wide geographical
range. Most of the world’s rice is cultivated and consumed in
Asia, which constitutes more than half of the global population.
Approximately 11% of'the world’s arable land is planted annually
with rice (Muhammad, 2009).

Salinity is a major abiotic stress which includes all the
problems due to higher concentration of different salts primarily
by an abundance of sodium chloride from natural accumulation
or irrigation (Flowers and Flowers, 2005). Based on the effect of
salt on plant growth plants can be primarily divided into two
groups: crop species sensitive to soil salinity are known as
glycophytes, while plants grown in water of high salinity or which
can generally tolerate high salt concentrations are known as
halophytes (Tuteja et al, 2011). Salinity influences the stomatal

closure which causes leaf temperature elevation and inhibition of
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shoot elongation (Sirault et al, 2009). Also it affects seed
germination, seedling growth, leaf size, shoot growth, shoot and
root length, shoot dry weight, shoot fresh weight, number of
tillers per plant, flowering stage, spikelet number, percent of
sterile florets and productivity (Hakim et al, 2010; Gupta and
Huang, 2014). The present study was aimed to compare the
effects of NaCl stress towards shoot length, dry weight
percentage and total chlorophyll content of rice seedlings and also
determines the stress imparting different concentrations of NaCl
in different varieties of rice.
Materials and methods:

e Plant materials

Rice (Oryza sativa L.) belongs to the family poaceae. The
seeds of rice varieties Aiswarya, Jyothi, Kanchana, Neeraja,
Samyuktha and Swetha were collected from Regional Rice
Research station, Pattambi, Kerala. The seeds were pre-washed
for one min with 0.25% Trixon X- 100 (Boehringer Mannheim
Gmbh) to remove dirt. After the washing, the seeds were
germinated in plastic bottles (19x11cm) containing absorbent
cotton soaked distilled water (control) and different
concentrations of NaCl (25, 50, 75, 100 and 125 mM) solution.
The concentrations of stress imparting solutions of NaCl were
also determined through standardization procedures. The
concentrations which caused ~50% growth retardation in terms of

shoot length, dry weight percentage and total chlorophyll content

ISSN: 2349-0217 22



Carmel Blaze

in seedlings were selected as the stress imparting concentration
and it varied for each variety. The bottles were kept under a 14/10
h light-dark cycles at 300 umol m™s™, 25+3°C and RH 55+5%.

e Growth parameters:

The shoot length of seedlings rose from control and NaCl
treated seeds was measured using a graduated scale and was
expressed in centimeters. For fresh and dry weight measurements
the seedlings were blotted and wrapped separately in pre-weighed
labeled aluminium foils. Fresh weight of the samples was
determined by weighing them immediately after wrapping. For
dry weight measurements, the samples were kept in a hot air oven
at 100°C for one hour followed by at 60°C for overnight. After 48
h the samples were transferred to desiccators, allowed to cool and
then weighed. The samples were reweighed as described above at
regular intervals (24 h), until the weights became constant (ISTA,
1985). The dry weight percentage was calculated by using the

following formula:

Dry weig t
—2 222 %100
Fres weig t

Dryweig tpercentage =

e Estimation of photosynthetic pigment:

Estimation of total chlorophyll content was done according to
the method of Arnon (1949). Fresh leaf samples were washed
with water and blotted between sheets of filter papers. To estimate
pigment contents, 80% acetone (v/v) was used as the extracting

medium.
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One hundred milligram fresh leaf sample was weighed using
electronic balance and crushed in 80% acetone using mortar and
pestle. The homogenate was centrifuged at 5000 rpm for 10 min
at 4°C and the supernatant was collected. The residue was re-
extracted with 80% acetone and centrifuged. The process was
repeated till the pellet became colourless. The final volume of the
pooled supernatant was noted. The absorbance was read at 663,
646, 750 and 470 nm against the solvent blank (80% acetone).
Total chlorophyll (Chl a+b) present in the extract was calculated
as microgram chlorophyll per gram fresh weight using the
following formula:

Total c lorop yll
_20.12(Ag46 — A7s0) + 8.02(Age3 — A7s0)

Vol
Fresweig t of t e sample S

e Result and discussion

The six varieties of rice seeds were treated with different
concentrations of NaCl (0, 25, 50, 75, 100 and 125 mM NaCl).
Shoot length, dry weight percentage and total chlorophyll content
were analyzed.

e Shoot length:

Out of the various concentrations of NaCl (0, 25, 50, 75, 100
and 125 mM), 100 mM NaCl imparted, ~50% reduction in shoot
length for varieties such as Jyothi, Swetha and Kanchana and in
the case of varieties such as Aiswarya, Samyuktha and Neeraja

~50% reduction in shoot length occurred at 75 mM NaCl as
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compared to control (0 mM) . The shoot length was either less or
more than 50% in seedlings to other concentrations of NaCl, as
compared to the control. However, in 25 mM NaCl, the shoot
length was negligibly increased than the control (Fig. 1).

e Dry weight percentage:

The dry weight percentages of NaCl treated seedlings were
recorded. Under the influence of 100 mM NaCl, ~50% reduction
in dry weight percentage in rice seedlings of Jyothi, Swetha and
Kanchana varieties whereas in the case of Aiswarya, Samyuktha
and Neeraja varieties, 50% reduction occurred when seedlings
were exposed to 75 mM NaCl as compared to control. The dry
weight percentage was either less or more than 50% 1n seedling
to other concentrations of NaCl as compared to the control.
However, in 25 mM NaCl, the shoot length was negligibly
increased than the control (Fig.2).

e Total chlorophyll:

NaCl of 100mM treatments brought about ~50% reduction in
leaf total chlorophyll content in rice seedlings of Jyothi, Swetha
and Kanchana varieties whereas in the case of Aiswarya,
Samyuktha and Neeraja varieties, 50% reduction occurred when
seedlings were exposed to 75 mM NaCl as compared to control.
In the case of other NaCl concentrations, the total chlorophyll
content was either lower or higher than 50% as compared to
control. However, in 25 mM NaCl treatment, the total chlorophyll

content was negligibly increased (Fig. 3).
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Figure 1: Shoot length of different rice varieties exposed to

distilled water and various concentrations of NaCl.
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2: Dry weight percentage of different rice varieties subjected to

distilled water and various concentrations of NaCl.
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Figure 3: Total chlorophyll content of different rice varieties

exposed to various concentrations of NaCl
Discussion:

Plants encounter various environmental stresses in their
life cycle which reduces the productivity of agricultural crops.
The abiotic stresses such as harmful levels of radiations, salinity,
drought, floods, extremes in temperature, heavy metals, etc. are
antagonistic to plant growth and development, which causes great
crop yield penalty worldwide. It is becoming essential to equip
crop plants with multi-stress tolerance to alleviate the pressure of
environmental changes so as to achieve maximum productivity
(He et al. 2018). Salinity is one of the major abiotic stresses which
affect more than 7% of land area in the entire world, which is

further increasing because of soil salinization by ground water.

27 ISSN: 2349-0217



Carmel Blaze

Salinity is the main obstacle to increase the production of rice
throughout the world (Jisha 2014).

When these six rice varieties were grown in higher
concentrations of NaCl stress conditions, seedlings showed
reduction in shoot length and dry weight percentage. The
reduction of shoot length and dry weight were due to a hindrance
of cell division as well as suppression of cell expansion and cell
growth owing to the low turgor pressure (Taibi et al. 2016).
Moreover, plants under stress conditions are prone to growth
reduction due to the altered level of plant hormones
(Hasanuzzaman et al. 2013). Physiological and biochemical
changes due to salinity can bring about a decrease in shoot length
and dry weight percentage in maize (Konugkan et al. 2017),
legumes (Taibi et al. 2016) and wheat (Kanwal et al. 2018). The
reduction in vegetative growth as well as dry weight percentage
were generally due to the effect of changed metabolic processes,
restricted cell division and accumulation of different osmolytes
and enhanced activities of metabolic enzymes that play a crucial

role in salinity tolerance (Kanwal et al. 2018).

Rice varieties such as Jyothi, Swetha and Kanchana
showed 50% reduction in shoot length and dry weight percentage
on exposure to 100 mM NaCl i.e. beyond these concentrations the
shoot length and dry weight percentage reduced drastically. Rice

sensitive varieties such as Aiswaraya, Samyuktha and Neeraja
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showed the same effect of 50% reduction in shoot length and dry
weight percentage at lower concentration and it was at 75 mM
NaCl. As the rice varieties respond to different environmental
conditions differently and the tolerance mechanisms to individual
stress factors are also different, it can be concluded that the
different rice varieties elicit different responses towards stress

conditions.

NaCl stressors lead to the reduction of total chlorophyll
content in all varieties of rice seedlings. The probable reasons for
the reduction of chlorophyll content could be due to the inhibition
of enzymes involved in chlorophyll biosynthetic pathways,
and/or faster degradation of pigment molecules. Chlorophyll
content was reduced in osmotic as well as other stressors as a
result of inhibition of enzymes involved in chlorophyll
synthesizing pathway (Jisha and Puthur 2014). Under osmotic
stress the chloroplast destruction and pigment protein complex
instability were reported by EI-Samad et al. (2011). The reduction
of chlorophyll content was also due to the production of reactive
oxygen species which lead to lipid peroxidation of membranes
and consequently leads to chlorophyll destruction (Shivakrishna
et al. 2018). The decrease in chlorophyll levels in plants was
indicated as a typical symptom of oxidative stress and was
attributed to the inhibition of chlorophyll synthesis, together with

the activation of its degradation by the enzyme chlorophyllase.
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Reduction of chlorophyll contents either due to slow synthesis or
fast breakdown could be a part of the photoprotection mechanism
by which light absorbance was reduced by decreasing chlorophyll
contents (Taibi et al. 2016). The reduction of chlorophyll content
in salinity stress condition was either due to the accumulation of
Cl and Na+ or due to the changes in the lipid protein ratio of
pigment-protein complexes, increased chlorophyllase activity,
and degradation and inhibition in synthesis of photosynthetic
pigments (Khoshbakht et al. 2018). The reduction of chlorophyll
content in wheat plants under salinity could be also attributed to
the decreased nitrogen uptake of plants (Kanwal et al. 2018).
NaCl stressor negatively influenced the photosynthetic pigments
in Jyothi, Swetha and Kanchana rice varieties and 50% reduction
of the pigments in these varieties occurred at100 mM NaCl. In the
case of Aiswaraya, Samyuktha and Neeraja 50% reduction of

photosynthetic pigments occurred on exposure to 75 mM NaCl.
Conclusion:

Studies on six commonly cultivated high yielding rice
varieties (Aiswarya, Jyothi, Kanchana, Neeraja, Samyuktha and
Swetha) was carried out for analyzing the stress tolerance
potential towards NaCl stress. Each variety of rice seeds were
imparted with six different concentrations of NaCl (25, 50, 75,
100 and 125 mM). Based on the analysis of various

morphological and physiological parameters, Aiswarya, Neeraja
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and Samyuktha were 1dentified as stress sensitive varieties and

Swetha, Jyothi and Kanchana as stress tolerant rice varieties

towards NaCl stress. The stress imparting concentration of NaCl

was 75mM and 100 mM. Stress sensitive varieties had lower

concentration as the stress imparting concentration 1.e., 75 mM

NaCl. Stress tolerant varieties had higher concentrations/dosages

as the stress imparting concentration i.e., 100 mM NaCl.
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Abstract:

The number of Christian denominations existed in Kerala.
Each group are different from others, and stay in independent
faith. Their faith, ceremonies, holy mass, churches, the holy dress
of priest, monks and nuns and other system are totally different
from each Christian groups. This journal mainly discuss the
tradition and cultures of Latin Christian society in kerala. The
Latin tradition and customs were totally different from other

Christians.

Keywords: Deivasthuvili, Vilichu Chollal, Othukalyanam,
Madhuram Kodukal

Introduction

The number of Christian denominations existed in Kerala.
Each group are different from others, and stay in independent
faith. Their faith, ceremonies, holy mass, churches, the holy dress
of priest, monks and nuns and other system are totally different
from each Christian groups. Only one common factor belongs to
majority Christian groups, that is to believe in Jesus Christ and
used the Holy Bible. The Latin Catholics are the majority

Christians in Kerala. Kodungallur was the important center of this
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community. The other important centers are Kochi, Kollam,
Trivandrum, Kannur etc. this community firstly originated in the
Quilon in 13" Century. Actually, it was originated in the activities
of Roman Catholics missionaries. The arrival of Portuguese was

the main reason for the emergence of Latin Catholics in Kerala.

In ancient period, The Christians are followed the Hindu
traditions. And gradually it changed with the result of
Udayamperoor soonahados. The Udayamperoor soonahados to
eliminating the all superstitious and other Hindu practices in the
Christian communities and also with to introduced the Christian
traditions in Kerala. Udayamperoor Soonahados was the main

base of the Christian culture and tradition.
Marriage System

Christian marriage is based on Jewish tradition. It sticks
to one man one wife norm. The Kerala Christians give emphasis
to the sanctity of nuptial and family relationships. Initially, priest
had no involvement in Christian marriages. When the church
acquired definite form and expression by the later period,
marriage began to be conducted by priest. So many Folk songs
were emphasized the Kerala Christian marriage systems and
traditions. Udayamperoor soonahados gave the marriage
customs in the Latin Catholics. Because the monogamy was
followed the Kerala Christians. This system was ended by the 3"

article of Udayamperoor sooonahados.
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The Engagement was the first step of the marriage. It was
known as Othukallyanam. This ceremony was conducted at house
of men. The relatives of women to reached house of men and
discuss the future details and changed the Ola in both written in
the palm leaf. this system very rarely followed some Latin
Catholics, but in now Christians of Kodungallur is not followed

this system. They are only followed the engagement.
This system mention by the old folk songs. Some lyrics are;
“Gandichukallyanavumennikurichanalil,
Puthan panayolayil chithramezhuthapettu™

The consent of the father of bride or the mutual consent of
the couple was the cornerstone of a marriage. Rituals such as
communion service and blessings were added to the marriage
ceremony by the 11" Century. Formally asking the couple for
their consent to get married, Which ceremony is called
“Manasammadham” 1s considered quite mmportant. It was
another step for after the engagement. But it was not followed the
ancient period, but in now it is the main part of the marriage. The
biblical verse referred to the two becoming one body hints at the
sexuality in the marital relationship. It was in the Trend Synod
that marriage acquired the status of sacrament. The Synod

insisted on the presence of a priest and two witnesses at a
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marriage. That norm 1s still in force, and the couple now sings the

marriage register too at the church.

The novel, “Parishkarapaathi” by Kunnukuzhiyil Kochu
Thommen Apolthecary. Published in 1892, gives the marriage
rites of the Christians of Travancore. “Parishkara Vijayam™ a
novel by Variath Chori Peter in 1901 portrays the customs

followed in a Latin Catholics marriage.

The declaration by the priest in the church regarding the
couple’s intension to get married, otherwise called “Vilichu
Chollal” 1s one of the important part of a marriage. Which ensure
that there i1s no dissenting note in the immediate community.
Vilichu Chollal was a tradition custom and now its followed. The

old folk song mention by this custom. Some lyrics are;
“Kathan vilichucholli shudhamam poojaneram
Kolahalathodangu naaludhishayarinju..”

Since birth and death registers are maintained in churches
the mother churches have the system of exchanging “Kuri” or a
letter having details of the couple. All these customs, as well as
the other requisite such as confession, listening to prayers etc. are
all detailed in the Klapana Varthamana Pusthakam, circulate by
Paramakkal Governador in 1791. Christians never encaged child
marriage. Marriage to an older woman was also not supported.

Kerala Christians attached importance to blood relationships and
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hence marriage between cousins till seven times removed was not

accepted.

Another important ceremony is “Madhuram Kodukkal”.
Actually, it was traditional custom. It i1s done by yester eve of
marriage.it is conducted by both families. And it is leaded by
grandfather and grandmother of men and women. They are wash
mouth and hand, then grandfather to give sugar in three times in
front of the relatives. The relatives are gift for him or she in this

time. This ceremony till followed in contemporary period.
Baptism

Baptism is the solemn religious ceremony of purifying
the newborn by sprinkling holy water, with in eight days after
birth. And now its followed by minimum 56 days after birth. If
the head of the family or Grandfather and grandmother to convey
the child to the church for baptism. The vicar should initiate
punitive measures. This ceremony is totally different from other
Christians. Actually, it is the first ceremony of every Christian
people. Its popularly known as ‘Mamodhissa’ or ‘Njanasnanam’.
Every person to join the Christian religion in after the Baptism.
In ancient time, it was not celebrated but in now its celebrated in

very expensively. The name gave during this occasion.

Paramekkal Governador’s ‘Varthamana Pusthakam'

prescribes as follows the child is taken to the church for baptism
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by the parents. He is laid in a stone bucket and the priest would
either pour water over him or dip him in water. Holy oil (Saith) is
applied on the forehead, ears, and limps before baptism. That is

the rebirth 1s emphasized.
Death Ceremony

The Christians are believed life after death. The death
prayers are mainly focus in the life after death. And also, with to
give the chance for forgive the all mistakes for that person. This
ceremony leaded by one priest. The all relatives and natives are
to prayer in that time. Sometimes priest to give the
“Rogilapanam” for the fey of person. “Rogilapanam” is a
“Koodasha” (Sacrament). It means tog gave the good death. But

it 1s not applicable for sudden death.

Another custom was “Chevittormma" It was similar to
“Rogilapanam " but it was giving the close relatives of the person.
[t means to give the peaceful and good death for him. According
to this tradition; the relatives to prayer the patient’s ear in very

closely. The prayer was;
“Dhayaparanaya Karthave iyyalkku kootirikename”

Unfortunately, this tradition followed in very rarely. The
peoples are mainly followed the “Rogilapanam”. In after death
the close relatives are to clean the body and, to wear the new white

dress. The shirt and pant used the men. The white sar1 used the
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women. And also, with used a crown, shoes, glows, and cross.
Some times the body preserved in 24 hours foe waiting foe close

relatives. The important prayer song is,
“Karthave azhathil ninnimippol...
Aarthanai kezhunnu papiyam njan.
Karthave enn shabdham klekkename ...
Anpoden prarthana kaikollanee..”

It is the main prayer song of the Latin Catholics in the time
of death ceremony. it was a traditional song its till followed. This
song only sings in the time of death and death ceremonies. In
earlier times, to sing a ‘Puthanpana’. 1t was written by Arnos

Pathiri. But now its only sing in the Good Friday.

Another traditional custom was to distribute the
‘Pattinikanji’ or ‘Pazhnikanji’. This food prepares by the
neighbours of that family. Its mainly for that family members.
This tradition till following. After the death of seven days thew
relatives are conducted a death ceremony for the memory of that
person. It’s called ‘Ezhu”. In this seven days theclose relatives
are not eat the non- vegetarian food. After the one month again
conducted the Holy Mass for the memory of that person. It’s
called, ‘Muppathu’. And to execute, after one year these same

ceremonies.
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Deivasthuvili

It was a traditional custom. It was very rarely followed
this period. Its only conducted by the Latin people. It was
followed only some regions are; Kodungallur, Gothuruth,
Kottapuram, Thiruthippuram etc. because it was a major center of
Latin Catholic peoples. Its only conducted in the period of the 41
days of ‘Noyambu'. The childrens, pregnant womens, patients are
not come to this practice. According to thus practice; the three,
five or seven persons were conducted that practice, during only
night time. These all persons were standing in front of the river or
backwaters with the one cross. They were only wearing the one
white mundu and shawl. These persons were prayer in very high
sound. That sound to make a fear feel for every person. These
leading persons were not looking in back. And all the participated
members are not looking in back. Because they were believed in
the evil spirit standing in back side of the persons in that time.
This practice now followed in Gothuruth region. I think the
historians are not gave the any importance for this practice.
Because the historical records is not mention by this custom. This

tradition was only transmitted in orally.
Costumes

During the 19" Century, the Kerala Christians wear
‘Panichatta’ with embroidery round neck and on the both sleeves.

They also wear ‘Kavani’ and pleated ‘Pudava’ and carried a cloth
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bag, for keeping money which was known in local parlance as
‘Madiseela .

Influence of the Portuguese was evident in the way of
dressing. Pants came in to vogue instead of Dhoti. Women were
started wearing ornaments made of the gold brought by the
Portuguese. Even priest used to wear dhoti and Shawl. The
Keralites to adopted the Portuguese costume style like footwear,
skirt, blows, shirt, pants, kamiz etc. foreign missionaries are
popularized sewing machines in Kerala. Stitching centers were

set up in Kochi.

During the 1950s Chatta and Mundu and mekka Mothiram
in vogue, but it did not have any embroidery. Women used to
wear dhoti with pleats. Dhoti with border woven at
Chendamangalam and Kunnamkulam was popular in Northern
Kerala. The Pavu mundu was worn in southern Travancore.
During the 1970s Christian womens were wear saree. New
generation has started wearing Churidhar. During the first part of
20" Century, men did not wear Mel Mundu. Shirt became popular
in 1930s.
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Abstract:

The radiopacity studies at the operating voltage range of
medical x-rays (40-100kVp) on the as prepared composites
based on elastomers were done. The visibility of rubber samples
under x-rays were satisfactory at thickness of 6mm and the
elastomer composites exhibited maximum homogeneity In
opacity at 40kVp and SmAs. As the energy of x-rays increased
homogeneity in x-ray opacity decreased and opacity diminished
beyond 80kVp.The optical density and half-value layer
decreased with filler content, whereas the attenuation coefficient
of the composites increased with filler loading. The MBN filled
RC’s exhibited better opacities than BN,BC filled elastomer
composite under study and their performances were higher than
that elastomer RC’s. The maximum value of attenuation
coefficient, 1.207cm” and that of HVL-0.5741 c¢m were
obtained with elastomer -MBN;so. These composites had the
least optical density,0.149 indicating highest radiopacity among

all the elastomer composites and turned out to be a better
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opacifier on comparison with lead shield of 0. lmm (with an OD
0f0.169 ) thickness.
Keywords: Polymer-matrix composites (PMCs), Durability,
Elastic properties
Introduction

X-rays have been used for non-invasive imaging of thick
biological specimens widely used for structural imaging of bone,
metal implants, and cavities within soft tissue since their
discovery in 1895[1]. In the space of a century, diagnostic
radiology have urbanized considerably to the point of becoming
indispensible and incontrovertible tool in all medical
specialities. With the advent of newer diagnostic techniques
utihizing the X-rays, exposure of the general population to
increased doses, especially the medical staff involved in crucial
area of interventional surgery increased dramatically. This
repeated exposure to x-rays though in low doses can induce long
term health disorders and is even cancerous. The operating
personals intervening directly with x-ray radiation or using
equipments generating x-rays need to be protected against this in
order to limit or attenuate the doses received ,which lead to the
emergence ofa new category of engineering products called the
radiation shields. Radiation shielding apparels are commonly

used to protect medical patients and x-ray workers from
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exposure to direct and secondary radiation during investigative
imaging in hospitals, clinics and dental offices.

Fine powders can exhibit imitable electrical/optical
characteristics compared to bulk materials, since surface
features are no longer negligible to volume characteristics in this
system [2-12]. Same is the case with barium sulphate, which is
commonly named as barite is used far and wide because of its
high specific gravity (4.5), X-ray opacity, inertness and
whiteness [13]. Barium sulphate have been integrated into resins
to form electrically insulating composites with X-ray attenuation
properties and is also applied in the bio mineralization and
molecular recognition realms of research [14-16], [1].

In the present study we have reported the preparation of
rubber composites with surface modified (MBN) and
unmodified (BN) nano barium sulphate at different loadings.
The maximum operating mA for continuous exposure at
maximum kVp is determined from anode heat rating charts, and
is usually about SmA,so SmAs was selected as exposure period.
The x-ray attenuation properties of these nano composites were
measured at 40kV applied potential for SmAs using a clinical x-
ray and compared with rubber barium sulphate composites and
lead shield standard. In the present study 0.1mm thick lead sheet
was used for comparison ,since it is the apt thickness used

commercially to shield x-ray voltages from 50-80kVp [38-40].
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The effects of thickness of rubber sample on radiographs were
compared at constant potential of x-ray. The radiographs of
nanocomposites were recorded at different applied potentials
(40,50,60,80kVp) for SmAs. The transmittance percentage of x-
rays were accounted in terms of optical density, which indicates
the darkening of x-ray caused by passage of radiation through
the radiographic film escaping the rubber samples kept as filters
in their path. Natural rubber was selected as representative
elastomers to form a matrix support to the opacifier and to track
the effect of nano filler in these three elastomers. An attempt has
been made in order to track the performance of nano filler in
imparting opacity when incorporated in an elastomeric matrix.
The work also aims at accounting the relation between opacity
and rubber-filler interaction. The study aims to assess the
performance of fillers in varied elastomer matrices rather than
concentrating much into the mechanistic details and stabilities of

wrradiated elastomers.

1.1. Materials and Methods:

From literature, it 1s clear that higher amount of opacifier
is required for good radiopacity. Generally ,most of the fillers
used are micron sized particles and hence have poor
compatibility with rubber matrix. Therefore it will be difficult to
homogeneously disperse these inorganic compounds into the

rubber matrix ,especially for high loading .The poor dispersion
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and interfacial interaction leads to poor mechanical properties of
rubber composites The large size of the dispersed phase ,in
addition to inhomogeneous dispersion ,is assumed to limit the
shielding performance of the dispersed phase probably because
of the presence of micro -local ,micro -non filled rubber parts
and the lowering of the probability of interaction between the
filler phase and x-ray. Inorder to improve dispersion surface
treatment is a widely acceptable technique. The control of
particle size, morphology and crystalline structure of the
particles during preparation process is essential to achieve key
properties for the appliances. The synthesis and characterisation
of barium sulphate nano materials have been reported [1a,b].
The modification of inert surface is also done to enable
dispersion. In this section a detailed study on the radiopacity of
natural rubber compounded with prepared nano barium sulphate
both modified(surface treated) and unmodified is reported.
Natural rubber has been selected for this part of work owing to
its better mechanical properties availability and cost
effectiveness; these peculiarities make NR applicable to all
fields of industrial, medical and automotive sectors of
engineering materials. Attempts focus on preparing an x-ray
attenuator from a bio polymer and eco-friendly,non-toxic filler
Jkeeping in mind the plentiful potential of radiopacifiers, we

prepared radiopaque polymers from NR through incorporation
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of nano barium sulphate. The study looks forward to apply it as a
non-Pb attenuator for x-rays in the region ranging from 40-
80kVp particularly effective at 40kVp which is the normal
operating regime of clinical x-rays.

1.1.1 Materials used.

1. Natural Rubber

2. Compounding ingredients like activator, accelerator, curative
and antioxidant.

3. MBN,BN as radiopacifier

4. Lead shield (0.2mm), precipitated barium sulphate for
comparing the opacities.

1.1.2 Preparation of NR-opacifier composites.

The compounds as per the formulations given in table8.1
were mixed on a two roll mill size (15 x 33 cm) and were kept
for 24 hrs for maturation. The compounds were moulded in an
electrically heated hydraulic press at 150° C at a pressure of 200
kg/cm® up to respective optimum cure times obtained from
RPA. When the amount of opacifier is increased, it becomes
very difficult to compound. The amount of radiopacifier was
limited to loadings upto 150 phr for ease of compounding. The
sheets were cut into dumb bell shape to measure the tensile

properties and circular discs to measure radiopacity.
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Compounding [Phr [Phr Phr  [Phr  [Phr hr Phr  Phr  [Phr [Phr Phr [Phr  [Phr  [Phr
ingredient
NR 100L00.0  [100.{100. {L0O. {100, |100. |100. [100.]100. {100, |100. (100. {LO0.
0 o 0o o o o o [0 J0o O o o p
Zn0 515 SIS [5[5[5|5 |55 |5 |5 |5 |5
fStearic acid 212 212 (212 |2 (222 (2|2 ([2 |2
paraftinie oil ol
5 75010 (- [- |- |5 [75]10 5 5 10
MEBN 10 |15 25 (50 {100 {150
BC - |50 100 | 150- - - - = = -
Sulphur 25125 25 125 [25 |25 |25 [25 |25 |25 [25 [25 |25 (25
T™MTD 0.110.15 (02 [025]0.1 [0.1 |01 0.15]0.2 [025(0.1 [0.15({0.2 ]0.25
CBS .6 [0.6 0.6 (06 (06 |06 |06 |06 |06 [0.6 [06 [0.6 [0.6 |06
HS 75 175 I35 175 |75 175 |75 |75 |75 |75 175 |75 |75 |75
BC - 150 100 (150 |- - - - - |- -
Sulphur 2525 25 |25 |25 |25 |25 |25 |25 |25 |25 |25 |25 |25
T™TD 0.1{0.15 102 [025]0.1 0.1 0.1 [0.15]02 [025]0.1 ]0.15]0.2 (025

Table 1.1 :

Formulation for

the preparation of NR

composites with various Barium sulphate fillers

1.2. Results and discussion.

1.2.1. X-ray Analysis of Natural rubber based radiopaque

compound.

1.2.1.1 X-ray radiographs of samples at constant potential.

The X-ray(obtained using a collimator)photographs of Natural

rubber-Barium Sulphate samples with 50 phr concentrations of

BaSO4-MBN, BN and BC can be seen from figure 8.1.The
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radiographs were obtained at an applied potential of 40kVp and
SmAs. It is observed that the visibility of NR-MBNj5 is higher
than NR-BNsg which 1s very much greater than NR-BCso which
may be attributed to the effective interaction of matrix and filler
and uniform filler dispersion assisted by the presence of
modifier. Fig.1.2 illustrates the effect of increasing filler loading
on the x-ray visibility of composites. From fig.1.2 it is clear that
the radiopacity of NR vulcanizates increased with increase in
radio opacifier loading. Even lower loadings of MBN can impart
opacity to NR matrix. The figure also shows that the radiopacity
is higher for NR vulcanizates with 50 phr MBN having particles
in the nanometre range, which 1s comparable with composite

containing 150 phr of BC. In the low energy level, radiopacity

of a material 1s mainly reliant on photoelectric effect.

Figure 1.1 X-ray photographs of rubber composites filled
with SO Phr barium sulphate obtained using collimator:

a.NR-BCso, b.NR-BNso, c.NR-MBN 5.
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Figure 1.2 X-ray photographs of Rubber composites with
various filler loadings. a.NR-BNzs , b.NR-BNs¢,c.NR-MBN;y
y A.NR-MBNs , ¢.NR-MBN;s , f.NR-MBNso, g.NR-BC 5 ,
h.NR-BCigo, i.NR-BCis9

1.2.1.2. Effect of changing applied voltage on visibility of the
composites

The figure 1.3shows the photographs obtained by x-
rays at different higher energy levels of MBNso. It could be seen
that as the energy level increases the opacity is reduced, the
effect being more homogeneous at low energy levels of 40,50
kVp. The decrease in radiopacity at high energy levels is due to
increase in penetration of the rays into the sample. The effect is

well supported by optical density measurements.[ 18]

SIS oo

Figure 1.3 Effect of changing energies on the visibility

of the composites
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1.2.1. 3 Optical density and linear attenuation coefficient

with filler loading
The variation of optical density with amount of filler is shown in
graph 1.4.a . When the amount of radiopacifier in the rubber
matrix increases the optical density decreases, as it 1s inversely
related to radiopacity Optical density = logio(Io/I;). The optical
density of X-ray films were measured using a CDIT
densitometer. The optical density is directly proportional to
radiation exposure. The attenuation coefficient of the sample
was calculated using the following equation; 1/Ip = e** For the
calculation of the value of p, optical density of background of the
film was taken as Ip and optical density of the sample was taken
as L'x' the thickness of the sample and p the attenuation
coefficient. The product of the linear attenuation coefficient and
half value layer (The half value layer is the absorber thicknesss
required to reduce the intensity of the original beam by one half)
is equal to 0.693 and HVL=0.693/u [19-21].

1.2.2 Optical density(OD) and linear attenuation
coefficient (p)of the composites

The variation of optical density with amount of filler at 40kVp,

S5mAs is shown in graph as in fig 1.4a.The OD values are
numerated in table 1.3. When the amount of radiopacifier in the

NR matrix increases the optical density decreases, as it is

inversely related to radiopacity. The lead shielder(0.lmm thick
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lead sheet is used commercially to shield xray from50-80kVp
and hence elastomers composites were compared with 0. lmm
Pb) had an optical density of 0.169 and Natural rubber control
sample had an OD value 1.29 and the optical density ‘I’ of the
back ground was 2.40 ;at this operating conditions, which can
be compared with elastomer based composites at higher
loadings. The linear attenuation coefficient increased with filler
loading and the higher the value of attenuation coefficient, the
better will be the radiopacity. The determination of half-value
layer is a commonly used method in calculating barrier
requirements for diagnostic installations. [22-24]
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Figurel.4.a) optical density b) linear attenuation coefficient
¢) The half -value layer of NR-BaSOs based Rubber

Composites.

From figure 1.4 it could be seen that for all NR based RC’s the
optical density and HVL values decreased with filler loading
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whereas the linear attenuation coefficient increased. NR-MBN5s
had opacity values comparable with that of NR-BCis0 and NR-
MBNisp had better radiopacity among all the composites. The
BN filled composites have opacities that falls intermediate to

that of MBN,BC filled natural rubber composites.
Conclusions:

Barium sulphate-natural rubber composites were produced
on a laboratory scale, using unmodified and modified barium
sulphate fillers having particle size in the nanometre range (BN
and MBN).These natural polymer -eco-friendly filler based
composites can be used as a non-Pb X-ray attenuator in the
realm of medical x-ray examination. The radiopacity studies at
the operating voltage range of medical X-rays(40-100kVp) on
the as prepared composites based on NR carried out. The optical
density and half-value layer decreased with filler content,
whereas the attenuation coefficient of the composites increased
with filler loading. NR filled with all varieties of bariumsulphate
fillers exhibited better opacities at loadings under investigation.
NR barium sulphate composites turned out to be a better
opacifier on comparison with lead shield of 0.1mm thickness.
All the elastomer composites having particles in the nanometre
range, provided radiopacity higher than composites with

commercial fillers. The optical density measurements and hence
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the calculated attenuation coefficients were supported by
radiographic image analyses. NR-MBNso had opacity values
comparable with that of NR-BCiso and the maximum value of
attenuation coefficient-1.207cm™ and that of HVL-0.5741cm
were obtained with NR-MBN 50 The capacity of these fillers to
offer opacity as revealed from the studies showed an order
corresponding to decreasing surface activity,
1.e, MBN>BN>>BC .The radiographic results and mechanical
properties when correlated revealed that, mnspite of the dilution
effect at higher filler levels, MBN filled elastomers due to their
better ability to get adhered to host matrix helped impart better
opacity and hence can replace lead shields in medical x-raysn
than inert BN, BC fillers which, rather bonded loosely to the
matrix and hence failed to impart such properties to the host
polymer.
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ABSTRACT

Dermatoglyphics is an important method for
comparative study which refers to the study on the intricate
dermal ridge configuration on the skin covering the palmar and
plantar surfaces of the hands and feet. Most of dermatoglyphics
are correlated with genetic abnormalities and are useful in
biomedical studies. Dermatoglyphic pattern of a 10-year old
Prader-Willi syndrome boy was compared with 10 control
subjects matched by age and sex .The analysis of fingerprint
patterns in PWS produced the complete absence of whorl
pattern and control samples showed increased numbers of loop
patterns, followed by whorl and arch . The study thus made the
diagnosis more easier and can be considered as a diagnostic tool
for PWS .Due to lack of test sample availability ,more
elaborated studies are required to further validate the current
observations.

Keyword- Dermatoglyphics, Prader-Willi Syndrome, Genetic

Abnormalities
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Introduction

Prader—Willi Syndrome (PWS) is a highly variable
genetic disorder affecting multiple body systems .It was the first
recognized human disorder related to genomic imprinting and
the first shown to be caused by uniparental disomy in 1956 . It
can occur by three main mechanisms, which lead to absence of
expression of paternally inherited genes in the 15ql11.2—ql3
region(SNRPN  Gene): paternal microdeletion, maternal
uniparental disomy, and imprinting defect. The epidemiology of
this rare genetic disorder is of 1/10,000 to 1/30,000

The major manifestations include hypotonia with poor
suck and poor weight gain in infancy; mild mental retardation,
hypogonadism, growth hormone insufficiency causing short
stature for the family, early childhood-onset hyperphagia and
obesity,  characteristic =~ appearance(characteristic =~ facial
appearance and body habitus), and typical behavioral phenotype
that includes temper tantrums and compulsive traits and
sometimes psychiatric  disturbance. Many more minor
characteristics can also be observed in their hands and feets like
short total hand ,narrow palm with hypoplastic hypothenar
bulge ,short feet and toes which is present by 10 years of age,
unless growth hormone is treated. Dermatoglyphics is an
important method for comparative study which refers to the

study on the intricate dermal ridge configuration on the skin
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covering the palmar and plantar surfaces of the hands and feet. It
also refers to naturally occurring ridge patterns on certain
body parts namely palms , fingers , soles and toes .
Dermatoglyphics develops during the first trimester of
gestation and remains unchanged thereafter . Most
dermatoglyphics are correlated with genetic abnormalities
and are useful in biomedical studies . They are wused in
the diagnosis of congenital malformation . The
uniqueness of a person’s finger prints led to the analysis
of one’s potential , personality and preferences by analyzing
dermatoglyphics .The uniqueness 1s because of the reason
that dermatoglyphics i1s the reflection of DNA ,genetically

governed structures and hence doesn’t change .

Fingerprints persist lifelong unless when there is
damage to dermis .The three main pattern types found on the
finger tips are classified by the number of triradii present :
arches , loops and whorls where arches have no triradii ,
loops have one triradii and whorls have two or more

triradii .

The current study is a comprehensive study to
compare the dermatoglyphics patterns in normal and a Prader-
Willi Syndromee , in the same age(10 year old ), to analyse the

link between the characters of PWS with fingerpatterns which
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in turn aid the clinician in detecting mental retardation early in

children and can also strengthen a diagnostic impression
Materiala And Methods

In the present study, the fingerprints of 10 normal ten-year old
children were compared with a Prader-Willi child of the same
age.The fingerprints of each individual is collected using ink

method.
Ink -Method
Materials Required

o Faber-Castell Stamp Pad(Black)
e A4 sheets
e Moist towel for cleaning hands

e Magnifying glass
Procedure

Fingerprints were taken from each participant using ink
method in which the digits were inked by gently pressing
against the stamp pad . A sheet of paper 1s placed on the top of
paper pad for a stable surface. Each fingers from right and left
hands were pressed on the paper separately and the fingerprint

patterns were evaluated using magnifying glass.
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Results

Sample 1 : Prader-Willi boy of age 10, obese , craving for food
, has mood fluctuations ,hypersensitive showing temper tandrum

frequently. He has an IQ of about 63, mild mental retardation .
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Figure 1:Table Showing The Fingerprint Patterns In Right
And Left Hands

sample

Sam
ple2
Sam
ple3
Sam
ple 4
Sam
ple 5
Sam
ple 6
Sam
ple7
Sam
ple 8
Sam
ple 9
Sam
ple
10
Sam
ple
11
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7
SAMPLE

8 3 2 1 4
SAMPLE

9 4 1 3 2
SAMPLE

10 1 2 2 2 1
SAMPLE

11 2 3 2 3

Figure 3 : Multiple Bar-Diagram Showing Each Finger

Print Pattern In All Samples

Right Hand

SAMPLE 11

SAMPLE 10

SAMPLE 9

SAMPLE 8

SAMPLE 7
SAMPLE 6
SAMPLE 5
SAMPLE 4
SAMPLE 3

SAMPLE 2

SAMPLE 1

W RIGHT HAND WHORL
B RIGHT HAND LOOP
W RIGHT HAND ARCH
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Left Hand

SAMPLE 11
SAMPLE 10
SAMPLE 9
SAMPLE 8

SAMPLE 7 r— W LEFT HAND WHORL
SAMPLE 6

W LEFT HAND LOOP
SAMPLE 5
SAMPLE 4 m LEFT HAND ARCH

SAMPLE 3
SAMPLE 2
SAMPLE 1

Sample -1 (Prader-Willi Boy)Figure 4 : Pie Diagram
Showing The Percentage Of Each Pattern In Right Hand

PERCENTAGE OF
FINGERPRINT PATTERN IN
RIGHT HAND OF
PRADER-WILLI CHILD

oLOOP
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Figure 5 : Pie Diagram Showing The Percentage Of Each
Pattern In Left Hand

PERCENTAGE OF FINGERPRINT
PATTERN IN LEFT HAND OF
PRADER-WILLI CHILD

oLOOP

OARCH

Figure 6: Pie-Diagram Showing Each Fingerprint Patterns
Of Right Hand Of Sample(2-11)

AVERAGE PERCENTAGE OF
FINGERPRINT PATTERNS OF RIGHT
HAND OF SAMPLE (2-11)

2 ARCH

mLOOP

= WHORL
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Epidermal ridges are formed between 11-24 weeks of gestation
and after this period epidermal ridges do not change(Babler W)
,1991). Since skin and brain develop from same ectoderm,
dermatoglyphic ~ variations are informative for early
developmental brain disturbances(Van O el CJ et al
2001).Dermatoglyphics is considered as a window of a
congenital anomalies and is sensitive indicator of intra uterine
anomalies. The current status of dermatoglyphics is such that the
diagnosis of some illnesses can now be done on the basis finger

prints alone.

Many dermatoglyphics comparative study was carried
out for many disorders including Autism(Walker,
H.A,1977),Down’s Syndrome (Rajangam S et al.1995),
myocardial infarction (F Jalali ,2002 ) Type II Diabetics
mellitus(Rakate N.S et al.,2013),Schizophrenia(Rothhammer, F.,
Pereira et al.1971) and many more. Also studies for finding the
relationship between fingerprint pattern with ethnicity and ABO

blood groups was done before.

In the present study, it was found that normal 10 year
old boys(Sample 2-11) have loop(50%),whorl(42%) and arch
(8% ) patterns in right and left hands respectively.The most
common pattern appearing in normal 10 year old boys are loop
followed by whorl,indicating that finger patterns of normal boys

can have an equal probability of having loop and whorl followed
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by arch pattern.At the same time in Prader-Willi boy (Sample
1),the fingers of right hand showed loop(100%) with total
absence of whorl and arch patterns and left hand showed

loop(80 %) ,arch (20%) with total absence of whorl pattern.

There was a general consensus on the fact that increase
in loop pattern and decrease in whorl pattern is an indication of
any intra-uterine malformations. The present study was aimed to
evaluate whether the dermatoglyphic parameters have any
diagnostic significance in Prader —Willi patients. Indeed, the
number of loop was higher with total absence of whorls , the
current result may supports the early diagnostic criterion of
Prader-Willi Syndrome or any other genetically associated

mental retardations.

Fingerprints can be used as a best tool for predicting the
occurrence of genetically associated mental retardations.As
Prader-Will1 Syndrome is a rare genetic disorder occurring 1 in
25,000 individuals ,its unavailability to equalize sample size
with control sample,is a disadvantage to the study. Nevertheless,
due to small sample size of the control and experimental group,
more elaborated studies are required to further validate our

observations.
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CONCLUSION

Prader-Willi Syndrome is a multisystemic complex
genetic disorder ,caused by the errors in genomic imprinting
process leading to the lack of expression of genes on paternally
inherited chromosomes 15q11.2 — q13 region.Persons with PWS
are marked with an increased risk for developing full blown
,obessive —compulsive disorder.In addition ,many people with
this syndrome show increased rates of tandrum
,oppositionality,aggression and mental retardation.IQ s are
estimated to fall between 50-85. The diagnostic test for PWS
includes many molecular genetic tests ,high resolution
cytogenetic testing ,methylation —specific PCR (MS PCR) and
linkage analysis etc.The current study made the diagnosis more
easier with dermatoglyphics pattern where it was concluded that
complete absence of whorl pattern can be considered as a
diagnostic tool for PWS.Due to lack of sample availability of
PWS more elaborated studies are required to further validate our
observations.Independent of the scenario,this study gives an
evidence that diagnostic tool for PWS also need to include the

analysis by dermatoglyphic pattern .
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Abstract

The Fishing community of Kerala occupied the coastal
belt and followed a life style molded by the marine environment.
Being an outcast, they are left out from the socio-religious
reforms that was happened in the middle land. In the list of the
socio-religious reformers of the fishing community of Kerala
only the names of Pandit Karuppan from Cochin State and
Dr,Velukutty Arayan from Thiruvithamkur got special mention.
Unfortunately, the name of Rao Bahadur V Govindan is
disremembered by the Kerala society. He takes much efforts to
the fisherfolk of Malabar coast. The social reformer Pandit
Karuppan was very admired by his initiatives and worked
together for the betterment of the community. The Focus areas of
establishment of the Madras Fisheries
department as well as the social reformation of
the his works are Education, Cooperative
societies, Fish curing yards and Temperance
societies.

(1869 to 1931)

97 ISSN: 2349-0217



Carmel Blaze

Keywords -Madras Fisheries Department, Modernization of the
Fishery sector, Rao Bahadur V Govindan, Fishermen Cooperative
Societies, Fishermen Schools, Fish curing yards and Temperance

societies.
Introduction

The Fishing community of Kerala occupied the coastal
belt and followed a life style molded by the marine environment.
As their job is considered as an unclean and despaired, they are
placed below the lower caste people. In order to remove the
stigma and untouchability they have to discard their unclean
profession and it is unthinkable to the traditional fishermen.The
nature of their job and dependance on marine resources forced
them to continue in the coastal belt. Being an outcast, they are left
out from the socio-religious reforms that was happened in the
middle land. They followed the age-old fishing techniques and
customs and the local judiciary made decisions on their life and
livelithood. All these factors restricted and lagged modernization
process among the fishing community. While discussing the
about the history of the socio-religious movement among the
fisherfolk of Kerala, the names of Pandit Karuppan from Cochin
State and Velukutty Arayan from Thiruvithakur is got special
mention. But along with them a man from Malabar area also takes
great effort to improve the socio -economic condition of the

Fisherfolk of Kerala. Unfortunately, the fishing community itself
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forgot the name of Rao Bahadur V V Govindan the Malabari
work unstintingly for the wellbeing of his community. Actually,
the modernization process of fishery sector of the state was
initiated by the Fisheries department of Madras, and V Govindan
had great role in realizing the mission. The surviving Fisheries
Schools and cooperative societies of the Malabar coast are the
lamplight to the contributions of V Govindan. Colonial
Modernity represented a compromise both with Metropolitan
modernity as well as indigenous traditions. Colonial Modernity
also touched the socio -economic life of the fishing community
of Kerala by introducing advanced technology in the Fishery
sector. Although the aim of Fisheries department was the
exploitation of the Marine resources of the Kerala Coast they also
consider the welfare mechanisms of the community by the
persuasion of Mr.V Govindan.. His name is inseparable from the

Fisheries department of Madras.
Research Problem

e Why did the Dheevara Community and others forget the
name of V Govindan and couldn’t recognized him as
asocial reformer of the community?

e How did the Fisheries Department work as an agent of
Colonial Modernity in the fishery sector as well as the life

of Fishermen community?
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Objectives of the Study

e To know more about Rao Bahadur V Govindan and his
contributions.

e To analyses the modernizations process introduced by the
Madras Fisheries department for the development of the

fishermen community of Kerala.

The origin of the Fisheries department goes back to
the studies of Dr. Francis Day. The first recognition of the
necessity for development of the fisheries was in the Mission of
Dr. Francis day in 1869-71 who reported both the Marine and
Inland fisheries of the whole of India. Earlier the fisheries
research in India was initiated by the Naturalist, Zoologist and
Botanists either worked in the museum of natural history in
England and in European countries, where dried or preserved
material from the east including India was received, identified
cataloged and reported on . Until 1905 there was no separate
department for Fisheries. A Fisheries Bureau was functioned
under the Madras Museum department. Sir Frederic Nicholson,
a retired civil servant made an extensive study about the
possibility for the development of Fisheries. He submitted the
report to the government in 1904 and the government requested
his services to the department. The main intension behind the
establishment of a separate department of fisheries was to ensure

food supply to the increasing population. On July 1905 Sir
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Nicholson was appointed as the Honorary Director of the
Fisheries department. Sir Nicholson was very much impressed
with the dedication and hard work of V Govindan and demanded
the government to appoint Govindan as his Personal Assistant. In
1905 he was appointed as the personal assistant of Sir Frederic

Nicholson.

Valiya Veetil Govindan was born on 9" May 1869 as the
son of Pokkan and Kuttathi in Kozhikodu. As a member from rich
family, he got better education and after completing intermediate
education, he joined in Madras Christian college. He joined in the
service of Madras Museum in 1894 and later worked under the
Museum Superintendent Sir Edger Thurston. When Edger
Thurston wrote the book “Castes and Tribes of South India”, he
selected V. Govindan as his Personal Assistant. The result of the
survey conducted by Govindan was published separately by
Thurston in the title ‘Ethnographical notes on South
India”.During 1912-13 he visited the European countries to
learned about the advanced techniques of Fisheries. He came
back with the rank of FZS (Fellow of Zoological Society).In 1914
he was appointed as the assistant Director of the Fisheries
department. He conducted an extensive survey on the Malabar
coast to get the accurate statistics related to the fishing population
of the Malabar Presidency. This data was published by the

Madras Fisheries bureau in 1916 in Bulletin No.9.
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When he was chosen under Fedrick Nicholson a man of
Philanthropist he found it was a great opportunity for the
development of the community. Most of the suggestions put
forward by V Govindan was accepted and executed by the
department. The Focus areas of his works are Education,
Cooperative societies, Fish curing yards, Temperance societies.
Sir Frederic Nicholson found that socio-economic work amongst
the fisherfolk was necessary in order to enable them to get out of
debt before they could adopt improved method of catching and
dealing with fish. This branch of work includes education and
temperance as well as cooperative work had made considerable
progress on the west coast by the efforts of Govindan. Sir Frederic
Nicholson state that being a Malabari and a member form the
fishermen community, with great knowledge of the people, their
difficulties wants & objections, commanding their confidence
and with a philanthropic bent, he is able to undertake various
difficulties branches of work in addition to the work done by him
as Personal Assistant. The inculcation of
cooperation and thrift were undertaken by V Govindan was
successful, even though it was very hard to move the fisherfolk.
Cooperation was very desirable because most of the Fishermen
are ignorant, poor and bound by customs. they are very much
ignorant about the Valuable goods like oil and guano which was
produced out of Fish. The fishermen are seldom able to enter the

open market directly because always were in the grip of the
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middlemen and brokers and they are very efficient to take the bulk
of the profits. Sir Nicholson recorded that on the west coast Mr.
V Govindan done great work in the socio-economic uplifiment of
the fisher folk. He was interested more in cooperation and
association standpoint and felt that the fisherfolk of over great
areas are not in touch with the civilized world and they required
awakening and stimulation. Ignorance, superstition and hide
bound routine are the main cause of backwardness. Poverty and
economic thralldom to the money lender, intemperance and
unthrift, uncertainty of mere inshore fishing, inability to fish the
deep, long idle period especially on the west coast of the
monsoon, numerous holidays and sickness induced by

insanitation etc. are the major issues faced by the Fisherfolk.

The Simila Education conference of 1901 stressed the
importance of the Vocational Education. Getting inspiration from
the conference Sir Nicholson also planned to establish the
fisheries schools for the fishermen. This work was also perfectly
executed and made success by the great effort taken by V
Govindan. The fisheries Schools provided instructions and
suggestions on technical and economic matters like curing, co-
operation and the need for thrift along with the general subjects.
The fisheries schools were functioned under the department of
Fisheries and gave priority to the areas of fisheries techniques,

Village sanitation, Marine Zoology, Elementary navigation, Co-
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operative movement etc. In 1919 a Fisheries Training institute
was established in Kozhikode by the tireless efforts taken by V
Govindan. Sr1 E Raman Menon, an academician, social reformer
was appointed as the head Master of the Institute. This institution
provided training to the young teachers from other princely states

of Kerala too.

The cooperative movement in India was started in 1904
and widespread popularity. The fisheries sector also witnessed the
swing of cooperatives. The first Fishermen cooperative society
was established in 1918 at Tanur and a second was formed at
Tellichery and by 1920s the number of societies increased and
spread to the eastern and western coast of Madras Province Mr.
Govindan was very much aware about the illiteracy of the
Fishermen so he appointed the Head masters of Fishery Schools
or the petty officers of the Fish curing yards as the ex-officio
Secretaries of the cooperative societies.In the madras Fisheries
Bureau Sir Nicholson states that a combination of Government
loans for the purchase of boats and nets, of cooperative societies
for the general uplift of the people in the wonderful cooperative
way and of schools for instruction in general knowledge and in
the industries by which they live, will be the potent instruments

which this department will develop not so much of fisheries as of
the fisherfolk.
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Another area of reform was commenced by V Govindan
was temperance societies. The main reasons for their poverty and
unthrift were the intemperance. Actually, it was against their
hereditary and many old people saw it as an interference to their
personal freedom and prevent the young man to join in the
temperance societies. But the determination of Govindan made it
a successful one. The best example of this was the development
of the temperance society of Malpe in to a cooperative society.
By two years of'its active life, its 70 members, mainly young men
can accumulate a fund of 700 which represent their savings by

abstention from drink, in itself a very notable fact.

Yet another remarkable contribution of Mr. Govindan was
the establishment of fish curing yards in the coastal areas. The
fishermen followed age old preservation techniques and even if
they get bomber catches, they cannot make profit out their hard
work. As a solution to this problem, he established hundreds of
Fish currying yards or Chappas on the coastal belt of Madras. He
also introduced fish processing techniques like canning. For
familiarising the techniques of extracting o1l and producing guano
from the fish he made lengthy tours. He travelled along the coastal
belt and given lectures to provide practical demonstration to the
fishermen about fish o1l extraction and guano manufacturing at

small scale.
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In 1918 he got the tittle Rao Bahadur from the British
emperor as an honour to the meritorious services to the fisheries
department and his own community. He retired from the service
in 1924, In 1926 he became a Member in the Madras sente. He
continued his social activities until his death. He was an active
member in Bhramasamajam. He worked along with BST
Muthaliyar, Kallingal Rarichan Muppan etc. He presided over the
annual meet of the Bhramasamaj of 1921 which was a historic

session, witnessed an inter caste marriage.

Above all he had the vision to unified the fisherfolk of
Kerala in to single community. The fisherfolk of Kerala was
segmented in to several sub castes. In the annual submit of
Aryamahasabha, which was held on 1927 at Alapuzha he urged
the fishermen to unite for the common cause. His work was very
much impressed by Pandit Karuppan , the famous social reformer
of fishermen in the Cochin state . Pandit Karuppan wrote

Chramageetham as a homage to Govindan.
Findings

Being an employee of the fisheries Department Rao bahadur
Govindan showed much obligation to the development of the
department. And received the honour of Rao bahadur and with
the help of the colonialist he visited the European countries and

won the Rank of FZS (fellow of Zoological Society). At a glance
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we can see that Govindan was a propagator of colonial modernity,
and picturise him as an agent of the British. Above all the credits
of the meritorious services done by V Govindan goes to Sr.
Frederic Nicholson and it was a general episode throughout the
legacy of colonial rule. But at the same time, he was focussed on
the well being of his community. The Socio-economic reforms
executed by him in the spheres of Education, Cooperation, Thrift,
Temperance and the modernization of the fishery sector reflected
the commitment and benefaction of V Govindan toward his
Community. His association with the establishments like
Brahmasamaj of Kozhikodu and Arayavamshodharani Sabha
reflected his vision of the renovation of his community. He
always gave full supports to the reformers like Pandit Karuppan
for the progress of the community. As a homage to the
commitment and services of V Govindan to the fishing
community, the famous social reformer Pnadit Karuppan wrote

the Charamgeetham.
Conclusion

Even though the people of Malabar and Dheevara Community
disremembered the name of Mr.V Govindan the institutions and
socio-economic changes brought by him are survived even today.
The best examples are the Fishermen Cooperative Societies,
Fisheries Schools etc. In Thrissur district the Rao Bahadur V 'V

Givindan Memroial committee of Kaipamangalm and

107 ISSN: 2349-0217



Carmel Blaze

Kalpamnaglam Fishermen cooperative society are main
institutions to memorialize the reforms of V Govindan. The
Araya jana Aikya sangam established by Rao Bahadur Govindan
1s developed in to Cooperative Society and functioned very well
till date. This single institution made drastic change in the socio-
economic life of the Fisherfolk of the Kaipamngalam and nearby
areas. The Rao Bahadur Committee give educational
endowments to the deserved students from the fishermen

community of Kerala.

The modernization process in the fishery sector introduced
by V Govindan in the Malabar area spread to other parts of Kerala
and led to the advancement in the fishing technology and the life
of the Fishermen community of Kerala. He showed much interest
to the formation of Arayavamshodharani along with Pandit
Karuppan and other famous leaders of the Fishing community.
The Fishing community of Kerala was segmented in to several
sub castes and sub sections. The Arayavamshodharani intended
to unite the segmented community under a single umbrella. Prior
to the formation of the Sabha two meetings were held in
Kodungallur ,the first meeting was at Eriyad and the Second one
was in Anapuzha kalyanadayini Sabha. In this two meetings V
Govindan also participated and indulged discussions with Panid
Karuppan and others to frame the objectives and bylaws of the
Sabha. The first Submit of the Sabha was held at Alapuzha in
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1927 and Rao Bahadur Govindan was elected as the President of
the Arayavamshodharani Sabha. In the meeting he urged the
fishermen to unite for the common cause and gave up age old
caste taboos and came forward to the wave of changes. But by the
death of Pandit Karuppan and Rao Bahadur V Govindan the
Sabha lost its vigour and declined shortly. He passed away in
1931 by in completing his Missions. But his visions are sustained
and made drastic progressive changes among the Fishing
Community of Kerala. The death of Rao bahadur V Govindan
created a vacuum in the social reformation process of the fishing
community. The Charamageetham written by Pandit Karuppan
reflected the depth of his meritorious services to the development
of the Fisher folk of Kerala.
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Abstract:

Given an image and a natural language query regarding
the picture, the system must produce a natural language answer
to the question in visual question answering. The goal of the
proposed article is to employ convolutional neural networks to
recognize and identify objects. Question answering is done via
natural language processing. As a result, the paper's goal is to
take a picture and a natural language query about it, and then use
the system recognize the item and provide a suitable response to
the question. The visual question-answering system can respond
to inquiries such as how many, yes/no, and what the image
includes.

Keywords: visual question answering, convolutional neural
networks, computer vision, natural language processing.
Introduction:

The purpose of this study 1s to make use of the features
of visual question answering. The computer must offer an
accurate answer to the query in Visual Inquiry Answering
(VQA), where the input is a picture and an associated textual
question (see Fig. 1). VQA 1is a multi-discipline Artificial
Intelligence research challenge that combines Computer Vision,

Natural Language Processing (NLP), and Knowledge

111 ISSN: 2349-0217



Carmel Blaze

Representation & Reasoning. The following i1s an example of
how to use it. 1) Natural language processing (NLP) - to
comprehend the query and provide a response. 2) Computer
vision - extracting usable information from images and
analyzing 1t. 3) Knowledge Representation - depicts data in a
way that a computer system can understand and apply to solve
problems. The suggested visual question-answering system can
respond to questions such as how many, yes/no, and what does
the image contain.

Visual question answering can aid blind and visually
impaired users, summarize visual data for analysts, and can be
connected with image retrieval systems.

Related Work

Mateusz et al. the machine must offer the correct answer
to an image and an associated query in Visual Question
Answering (VQA). The response can be a yes/no response, a
word, a sentence, a fill-in-the-blank response, or a selection
from multiple options.

Mengye et al. a unique method for eliminating huge
items from digital images and replacing them with visually
realistic backdrops is presented in this study. Exemplar-based
texture synthesis duplicates both texture and structure, although
it is extremely rehant on the filling sequence. They offer a best-
first technique in which confidence in synthesized pixel values

is conveyed similarly to information propagation in inpainting.
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The actual color values are computed via exemplar-based
synthesis.

Aishwarya et al. proposes Visual 7W a dataset for
picture captioning, acknowledgment and division. It produces
multiple — choice questions of the type (Who, What, Why,
How and Which, Where, When). The Visual Madlibs dataset

may be a fill-in-the-blanks or numerous choice dataset.

Haoyuan et al. describes calculation for the concurrent
filling-in of surface and structure in locale of lost picture
information is presented in this paper. The elemental thought
1s to initially deteriorate the picture in to the complete of two
capacities with diverse fundamental characteristics, and a
while later reproduce each single one of these capacities
independently with structure and surface filling-in calculations.
The primary capacity utilized within the rot is of restricted
assortment, talking to the  elemental picture  structure,
whereas the moment capacity  catches the surface and
concetvable clamor. The range of lost information the
constrained assortment picture is replicated utilizing picture
inpainting calculations,  whereas a comparative range within
the surface picture is filled-in with surface union methods.

Shuhuit et al implements VQA by means of four
modules: include extraction, address understanding, reply era

and include sifting. The primary three modules offer assistance
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to get it pictures and address and give adjust answers.
The forward module is connected to move  forward
exactness. Methods like normalization,
BOW, verbose memory arrange can be utilized.

Huijuan et al. proposes to utilize LSTM for address
encoding, and profound remaining organize for picture
highlights computation. A fragile thought component is utilized
to compute looks of picture highlights from LSTM state.

Bolei et al. presents a novel co-attention demonstrate for
VQA that models visual consideration (“where to look™),
in expansion to address consideration (“what  words  to tune
into”). They reasons approximately the address (and the
picture subsequently through the  co-attention thought)
progressively througha novel 1D CNN. The questions
“how many dogs are in this image?” and “how many dogs can
you see in this picture?".

Kevin et al. addresses double VQA on theoretical scenes.
The 1ssue is defined as visual confirmation of concepts
inquired within the questions. The addressis summarized to
a tuple that summarizes the visual concept to be distinguished
within the picture. In the event that the concept is found within
the picture, the reply is “yes”, else “no™.

Damien et al. Visual Question Answering (VQA)
includes a picture and a related question about the image, to

which the computer must give the correct answer. The answer
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can be a yes/no answer, a single word, a phrase, a fill in the
blank answer or choosing one out of several possible options as
answers.

Criminisi et al. presents a novel algorithm for removing
large objects from digital photographs and replacing them with
visually plausible backgrounds. This is done after doing VQA,
so as to find out which image must be removed and where the
object to be removed is located in the image. Exemplar-based
texture synthesis replicates both texture and structure, however,
is highly dependent on the order in which we do the filling.
They propose a best-first algorithm in which the confidence in
the synthesized pixel values is propagated in a manner similar to
the propagation of information in inpamting. Exemplar-based
synthesis 1s used to compute the actual color values.

Marcelo et al. a calculation for the concurrent filling-in
of surface and structure in districts of missing picture data is
introduced 1in this paper. The fundamental thought is to initially
deteriorate the picture into the whole of two functions with
different basic characteristics, and afterward recreate every
single one of these capacities independently with structure and
surface filling-in calculations. The primary capacity utilized in
the decay is of limited variety, speaking to the fundamental
picture structure, while the second capacity catches the surface
and conceivable clamor. The area of missing data in the limited

variety picture 1is reproduced utilizing picture inpainting
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calculations, while a similar area in the surface picture is filled-
in with surface union procedures.

Shuhui et al. implements VQA via four modules: feature
extraction, question understanding, answer generation and
feature filtering. The first three modules help to understand
images and question and provide correct answers. The forth
module 1s applied to mmprove accuracy. Techniques like
normalization, BOW, episodic memory network can be used.

Vahid et al. suggests using LSTM for question encoding,
and a deep residual network for image features computation. A
soft attention mechanism is used to compute glances of image
features from LSTM state.

Jiasen et al. presents a novel co-attention model for
VQA that models visual attention (“where to look™), in addition
to question attention (“what words to listen to”). They reasons
about the question (and the image consequently via the co-
attention idea) hierarchically via a novel 1D CNN. The
questions “how many cats are in this image?” and “how many
cats can you see in this image?".

Peng Zhang et al. addresses binary VQA on abstract
scenes. The problem is formulated as visual verification of
concepts asked in the questions. The question 1s summarized to
a tuple that summarizes the visual concept to be identified in the
image. If the concept i1s found in the image, the answer is “yes”,

else “no”.
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Proposed method
e Visual Question Answering

Text-based and visual question-answering systems are
the two categories of question-answering systems. Consider the
query "How many dogs are there?" in text-based question
answering. The stages to answering a text-based question are as
follows: 1. Classify or type the question: because this is a "how
many" inquiry, the response must be a number. 2. Find the thing
you want to count: dogs. To retrieve the response, the machine
now creates a query and consults a knowledge base. The system
under consideration is a visual question-answering system (see
fig. 1).

Pre-processing, tokenization, and tagging of parts of
speech (POS) are all phases in NLP. Stop words like a, an, and
the like are eliminated during pre-processing. Tokenizing is the
process of dividing a text into tokens (words). Tags for nouns,
verbs, adverbs, and other parts of speech are used to categorize
each of these words. This i1s accomplished through the use of
rule-based POS tagging. It makes advantage of information such
as the preceding word, the following word, and whether the
initial letter i1s capitalized, among others.

The following methods are used to determine if a
sentence 18 a question or not: Check for terms like who, what,
when, where, why, how, is, can, does, and do in the beginning of

the phrase. If that's the case, look for a '?" at the conclusion of
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the text. We can categorize the text as a question if both
requirements are met. We can now apply the following rule to
see if the supplied token is a noun or not. "Tag an unfamiliar
word x as a noun if it 1s preceded by an article." The suggested
visual question answering system responds to inquiries such as
how many, yes/no, and what the picture alone includes. As a
result, the suggested system just needs to recognize the inquiry

word and noun.[6]

CNN

P -
I Answer

|mml .[M““ -

- -y
Queation 1

13
1 How masy person are there ? |
)

NLP

Fig 1 : indicates the steps of VQA approach at a glance. First
image and question need the visual and textual representations.
CNN provides the visual representation (feature vector of
image) and NLP provides textual representation (feature vector
of question). Then both features are combined together for
predicting the answer

To recognize objects in an image, we use Convolutional

Neural Networks (CNN). It has 4 building blocks:
1) Convolution — identify and collect features from the given
image.

2) Non-Linearity (ReLU) — helps to increase non-linearity in the
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image (because the majority of the knowledge the CNN would
acquire in the real world would be non-linear)
RelLU = max(x,0)
3) Pooling — decrement the spatial size of the representation and
thus reduce computational cost
4) Fully-connected Layer - classifies images into various classes
(bridge, people, dog, ...)
The layers can be repeated several times.
This way, the CNN detects objects in an image.
Psuedocode:
preprocess-images.py

import hS5py
from torch.autograd import Variable
import torch.nn as nn
import torch.backends.cudnn as cudnn
import torch.utils.data
import torchvision.models as models
from tqdm import tqdm
import config
import data
import utils
from resnet import resnet as caffe resnet
class Net(nn.Module):
def it (self):
super(Net, self). it ()
elf. model=caffe resnet.resnetl52(pretraned=True)
def'save output(module, input, output):
self.buffer = output
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self. model.layer4.register forward hook(save output)
def forward(self, x):
self. model(x)

return self buffer
def create coco loader(*paths):

transform = utils.get_transform(config.image_size,
config.central fraction)
datasets = [data.Cocolmages(path, transform=transform) for
path in paths]|
dataset = data. Composite(*datasets)
data_loader = torch.utils.data. Datal oader(dataset,
batch_size=config.preprocess batch_size,
num_ workers=config.data workers,
shuffle=False, pin_memory=True)
return data loader
def main():
cudnn.benchmark = True
net = Net().cuda()
net.eval()
loader= create coco_loader(config.train_path,
config.val path)
features _shape = (len(loader.dataset),
config.output_features,config.output size,config.output size)
with hSpy.File(config.preprocessed path,'w' libver="latest")as fd:
features = fd.create dataset('features’, shape=features shape,
dtype="float16')
coco_1ds = fd.create dataset('ids',
shape=(len(loader.dataset),), dtype='int32")
i=j=0
for ids, imgs in tqdm(loader):
imgs = Variable(imgs.cuda(async=True), volatile=True)
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out = net(imgs)
j =1+ imgs.size(0)

features[1], :, :] = out.data.cpu().numpy().astype('float16’)
coco_ids[i:]] = ids.numpy().astype('int32")

i=]
if name ==' main_ "
main()
Experiment:

The model was in various VQA datasets like COCO-QA, VQA,
DAQUAR-all and DAQUAR-reduced. The difference between
existing methods and proposed method is given below. And test
results in terms of image and question also 1s displayed in this
section.

Table I. Comparison between Existing Models and Proposed
Model

Models Methods Answer Type  [Image Features
Bayesian [Joint embedding [Classification [VGG-Net

StackAttn |Attention method|Classification [VGG-Net

network
NMN Compositional [Classification |[VGG-Net
model
Attribute  [Knowledge base [Generation VGG-Net
LSTM

Proposed [Parameter Classification  [VGG-Net
Work prediction (Faster R-CNN)
Results and analysis:
Results:

A sample image is fed to the visual question answering
module . The task at hand is to identify the object in the image.

The picture of a dog 1s recognized using a convolutional neural
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network. The proposed system uses Question from the Bag of
Words: A bag-of-words representation is created using the top
1,000 words in the questions. We identify the top 10 first,
second, and third words of the questions and generate a 30
dimensional bag-of-words representation since there is a high
association between the words that start a question and the
response. The question's 1,030-dim embedding is created by
concatenating these characteristics.

Evaluation Metric:

The suggested system's performance is rated on a scale
of one to ten. The factors that were taken into account for
qualitative evaluation are listed below.

I)Informativeness reflects the degree to which the system's
responses are capable of giving relevant information.
2)Relevance assesses how well the responses are relevant to the
topic and how well they fit into the right question category.
3)Semantic score 1s the degree to which the meaning of the
question is taken into account or relates to the interpretation of
the answer.

4)Correctness is a metric for determining the precision with
which the system detects an object.

5)Overall score 1s a figure that determines the system's overall
ranking based on its ease of use and dependability.

Evaluation:
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For each group of questions, ten users were asked to assess the
system based on the aforementioned qualitative aspects. Users
were asked to rank on a scale of one to five, with five being the
highest. For assessment, the average value is used. The
following are the kind of queries that the system considers:

1) Questions with a two-part answer (yes/no)

2) Factual inquiries (What does image contain)

3) Quantitative questions (How many objects)

The assessment results for the various question
categories are plotted in based on qualitative characteristics. On
the basis of all qualitative characteristics, it can be seen that the
system performs well for dichotomous problems. The
performance of factual inquiries, on the other hand, shows a
minor drop in informativeness. This is because the intention for
factual queries is to include all facts and objects relevant to the
image, which has not been fully achieved. Quantitative
questions yielded good results as well. The drop in accuracy is
due to the same reason: in some cases, the system does not
completely cover all facts and objects. It can be observed that all
three categories of semantic score and relevance factor were

accomplished.
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