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Abstract

Perovskite - type nanocrystalline barium strontium titanate (Bag7Sro3TiO3) thin
films were prepared by sol-gel dip coating method. The effect of annealing temperature
on the structural, optical and luminescence properties of BST thin films were studied.
The films were characterized using X-ray diffraction (XRD), scanning electron
microscopy (SEM), UV-vis spectroscopy and photoluminescence (PL) spectroscopy.
XRD of the as-deposited film shows amorphous nature and crystalline phase
transformation at annealing temperatures. The crystallite size determination using
Debye Scherrer formula shows that the average crystallite size of the crystallites in the
films ranges from 9 to 39 nm. The lattice parameters, stress and strain of the films were
also calculated. The SEM images revealed that the films have smooth surface
morphology and well-ordered larger grains were appeared on annealing above 773 K.
The optical band gap of the films was found to increase (4.04 — 4.15 eV) with increase
in annealing temperature in oxygen atmospheres. The defect related PL emission in the
visible region (red) was observed for all the BST films, and the PL intensity increases
with increase in annealing temperatures. Luminescence spectra also have been related to
the results of obtained SEM and XRD analysis.
Keywords: Thin films, BST, sol-gel, optical bandgap, luminescence

1. Introduction

Ferroelectric thin films have found wide applications in many electronic and
electro-optic devices. In particular, the Barium Strontium Titanate ( (BaSr)TiOz, BST)

thin films are expected to be excellent in realizing various optical applications due to
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their wide energy gap (>3 eV), large static dielectric constant, high refractive index and
low absorption coefficient. The BST thin films can be used in non-linear optical devices
such as planar wave guides or optical switches with minimal optical propagation losses
[1, 2]. Thin films of BST have considerable interest for applications in room

temperature electronic and photonic devices and also as infrared detectors.

Various deposition techniques such as sputtering, metallo-organic chemical
vapour deposition (MOCVD), pulsed laser deposition (PLD), sol-gel process, etc. have
been employed for the fabrication of BST thin films [3-6]. Compared to other
deposition methods, sol-gel process offers many advantages, such as homogeneity, easy
stoichiometry control, low-cost equipment and ability to coat large area and complex-

shaped area substrates [7].

BST is an insulator at room temperature due to its large band-gap value. It is
ferroelectric, with tetragonal structure at room temperature. Bulk BaTiO3 (BTO) shows
tetragonal to cubic phase transition (at 393 K), resulting in ferroelectric to paraelectric
transition, while SrTiO3; (STO) is cubic even at very low temperatures. The physical
properties of BST films are strongly influenced by the composition, deposition
conditions, and electronic structure [8-14]. The STO and BTO systems are very similar,
because it is the same Ti—O octahedral coordination which predominantly influences the
band gap structure. The fundamental absorption edge of STO (3.22 eV) close to that of
BTO (3.15 eV) indicates that this edge is due to the optical transitions between 2p
oxygen and 3d titanium states with Sr and Ba wave functions. Roy et al have reported a
large blue shift in the optical band-gap of sol-gel derived BST thin films [15]. These
blue shifts have been attributed to grain size reduction, stress and the amorphous nature
of the films. BTO and STO are materials that show the photoluminescence (PL)
phenomenon at room temperature explained from either the quantum confinement effect
or defect effect. Kan et al. [16] reported that the oxygen deficiencies in STO crystal,

acting as recombination centers, caused blue-light PL at room temperature.
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BST films are polycrystalline. Their properties mainly depend upon
composition, stoichiometry, microstructure, thickness and homogeneity of the film. The
crystallization of the film occurs by the nucleation and growth process. The
characteristics of nucleation and growth process will define the final microstructure of
the film and those films where the nucleation occurs not only at the interface but
throughout the film — are typically polycrystalline in nature with random orientation.
BST films are sensitive to oxygen vacancies and hence annealed in oxygen ambient to

reduce the concentration of oxygen vacancies and to improve the crystallization.

In this paper, we report the preparation of BST thin films from barium acetate,
strontium acetate and titanium butoxide precursors. The present study aims to
investigate the structural, optical and photoluminescence properties of BST thin films

prepared via sol-gel deposition technique.
2. Materials and Methods

Bay 7Sro3TiO3 films were deposited on quartz substrates by a sol-gel deposition
process. In the sol-gel processing technique, precursors play a very important role in
determining the quality of the deposited films. Barium acetate (Ba(CH3COQ),, Aldrich,
99 %), Strontium acetate (Sr(CH3COQO),-1/2H,0, Aldrich, 98 %) and titanium butoxide
(Ti(OC4Hg)4, Aldrich, 97 %) were used as starting materials. Acetic acid (CH;COOH),
Acetyl acetone (CsHgO;) and Deionized water (DI H,O) were selected as solvents. The
barium acetate and the strontium acetate were dissolved in acetic acid and deionized
water with a ratio of 70:30 [17]. The solutions were then mixed and stirred. The
titanium butoxide was mixed with acetyl acetone (chelating agent, in the ratio of 1:8)
under nitrogen atmosphere and then mixed with the acetate solutions drop by drop with
constant stirring in nitrogen. The concentration and viscosity of the precursor can be
adjusted by adding proper amount of acetyl acetone. The transparent yellow sol was

finally filtered using filter paper and stored as the precursor solution.
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BST films were prepared by dipping quartz substrate in BST solution and
subsequently pulling it up at a constant speed of 10 cm/min. After dipping, each layer
was dried at 423 K for 20 min. The processes of coating and drying were repeated 11
times, as eleven coatings were required to get useful data for characterizations. Finally,
the films were annealed in oxygen at temperatures 773-1173 K at a constant rate of 5
OC/min for 3 h and then cooled to room temperature at the same rate. Structural and

optical characterizations of these annealed films were then performed.

The structural characterizations of the films were carried out using X-ray
diffractometer (Model-Philips XPERT-PRO). Surface morphology of the films was
examined by scanning electron microscopy (SEM) (Model-JSM 5600LV JEOL).
Optical transmittance was studied using a UV-visible spectrophotometer (Model-
JASCO-V550). PL spectra of the samples were recorded by using a Perkin Elmer
Fluorescence Spectrometer (Model-LS55) with a 40 W Xenon Lamp. Excitation
wavelength used was 514 nm.

3. Results and discussion
3.1. X-ray diffraction studies

The X-ray diffraction spectra of the as-deposited and annealed BST thin films are
shown in Fig. 1. The as-deposited XRD pattern show a broad hump like feature around
20 = 25° which can be due to the amorphous nature of the substrate or the
nanocrystalline nature of the films [18]. Analysis of XRD pattern suggests that, the
microstructural evolution and transformation kinetics from amorphous to crystalline
phase is dependent on the annealing temperature. Pure tetragonal phase with preferred
orientation along (101) plane was observed in films annealed at 773 K. Also, the films
are less crystalline. At 973 K polycrystalline nature was observed in BST films. In the
XRD pattern of films annealed at 1173 K, an additional peak corresponding to (1 3 0)
plane is also observed. But, with increase in annealing temperature from 773 to 1173 K,
the intensity of all the lines increases. This observation points to the fact that films with
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better crystallinity are produced as we increase the annealing temperature and also

facilitates grain growth in the samples.
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Fig.1 XRD patterns of BST thin films (a) as-deposited and annealed in oxygen at
(b) 773 K, (c) 973 K, (d) 1173 K.
The average crystallite sizes of the BST film were determined from the full-width
at half-maximum (FWHM) of the major peak at the angle 26= 31.65% in Fig. 1 using the

Scherrer formula [19].

Kk
~ BCose ()
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where D is the crystallite size, K= 0.9 is a correction factor, b is the full width at half
maximum (FWHM) of the most intense diffraction plane, A is the wavelength of X-ray
(CuKa radiation A= 1.5405 A’ ) and 0 is the Bragg angle.

The average size of the crystallites calculated for the different films is in the range
of 9-39 nm (Table 1). This observation shows that the films are nanocrystalline in
nature. It has been found that with an increase in the annealing temperature, the FWHM
of 101 peak decreases from 0.0259 to 0.00371. Thus, the narrowing of the peak at
annealing temperatures indicates that with an increase in the annealing temperature the
grain size in the films increases. The lattice constants of the film were calculated from
the XRD pattern of Fig.1 and were found to be decreased with increase in annealing
temperature. The obtained lattice constants are larger than the value for bulk material
(3.945 A%. The difference may be due to either strain in the films or compositional

change during film deposition [20].

The origin of strain (g) is related to lattice misfit, which in turn depends on
deposition conditions. The strain developed in the BST can be calculated from the
relation [21]:

e = (af- a)/ao 2)

where ar is the a-axis lattice parameter of the film and ao is the bulk a-axis lattice
parameter of BST film. The positive value indicates that the crystallites are in a state of
tensile strain (Table 1). The reduction of strain is due to the reduction of the density of

dislocations and the concentration of oxygen vacancies.

In order to understand the effect of the annealing on the stress of the BST thin

films, the stress in the films is calculated using the following formula:

6=(C11+ C12-2C%13/ Cy) & 3)
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where, C11,C12,C13 and Csz are elastic constants for bulk material. With increase in
annealing temperature, the stress decreases from 3.4667 — 0.6669 GPa. The positive

value indicates that the films are in a pressure stress.

Table 1: Crystallite size, lattice parameter, strain and stress for BST thin films as-

deposited and annealed at different temperatures in Oxygen atmospheres.

Annealing Crystallite size Lattice parameter Strain (g¢) Stress (o)
temperature (K)  (hm) c (A% (GPa)

As-deposited - - - -

773 9 3.973 0.0197 3.4667
973 19 3.970 0.0091 1.6001
1173 39 3.961 0.0038 0.6669

3.2. Surface morphology Studies

The microstructure of BST films as-deposited and annealed at 773 to 1173 K
are shown in Fig. 2. The surface morphology of the films is strongly dependent on the
annealing temperature. All the annealed films are nanostructured and the crystallinity of
the films increases with the increase in annealing temperature. SEM image of BST thin
films shows that the films are smooth, crack- free and pore- free. The as-deposited films
have smooth surface morphology. The formation of smaller grains is seen in the SEM
micrograph (Fig. 2b). The film annealed at 973 K displays well patterned arrangement
of nanoparticles slightly larger size compared to that observed for the film annealed at
773 K. As the annealing temperature increases well-ordered larger grains have
appeared (Fig. 2 (d)). Thus, SEM analysis reveals that as the annealing temperature
increases the grains become more and more well-defined and the average size of the
grains in the films increases. This observation is in good agreement with the XRD
results. These results indicate that BST thin films annealed at higher temperatures have

a well-defined microstructure [17].
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Fig. 2 SEM images of BST thin films (a) as-deposited and annealed in Oxygen at
(b) 773 K, (c) 973 K, and (d) 1173 K
3.3. Optical studies

The spectral transmittance of the as-deposited and annealed BST thin films on
quartz substrates are shown in Fig. 3. The transmittance spectrum exhibits oscillatory
behaviour due to an interference pattern between the wave fronts reflected from the two
surfaces of the thin film. The as-deposited film shows only a relatively low value of
average optical transmittance (80%) in the wavelength range of 300-900 nm. Enhanced
scattering loss due to discontinuous grain growth can be the reason for the low
transmittance of this film. All the annealed films are transparent in the visible region

and show higher value of average optical transmittance (> 80%) compared to that of the

10
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as-deposited film. This can be due to low surface roughness and improved crystallinity
in the annealed films. The increase in visible transmittance of the film with annealing
temperature up to 973 K may be attributable to the improvement in the crystallinity of
the crystallites and improvement in the structural and surface homogeneity of the films.
The film annealed at 1173 K exhibits decrease in optical transmittance (Fig. 3d). This
may be due to decrease in the value of thickness, increase in refractive index and the
phase transformation of BST films annealed at higher temperature. The transmission
spectra of BST thin films reveal a blue shift for the absorption edge in annealing
temperatures 773 and 973 K compared to 1173 K. Also evident from Fig. 3, the number
of interference fringes decreases with annealing temperature. This shows a decrease in
the film thickness after annealing (Table 2) at higher temperatures. A correlation
between structure and optical behaviour showed that crystallization was accompanied
by a large decrease in thickness, i.e. shrinkage of the films. This reduction in thickness
of the films at higher annealing temperatures in sol-gel derived films has been reported

earlier by other workers [22, 23].

Table 2 : The film thickness, band gap and refractive index of as-deposited and
annealed BST thin films at different temperatures in oxygen have been determined from

the transmittance spectra following Swanepoel’s [24] envelope method.

Annealing Thickness (nm) Refractive index Band gap
Temperature (K) (eV)
As-deposited 833 1.8 4.04

773 754 1.9 4.07

973 570 2.1 4.15

1173 - - -

11
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Fig.3 Uv-vis transmittance spectra of BST thin films (a) as-deposited and annealed
in Oxygen at (b) 773 K, (¢) 973 K, (d) 1173 K. Inset shows (ahv)2 versus (hv) plot.

The optical band gap (Eg) was calculated using the Tauc relation which is given by
ahv = A( hv- Eg)" )

where A is a constant, a is absorption coefficient, hv is the incident photon energy
and n depends on the type of transition. The band gap energy, Eg of the film was
obtained by extrapolating the linear portion of the plot of (ahv)? against hv to (ahv)? =
0. Inset (Fig. 3) shows the optical band gap of as-deposited and annealed BST films at
different oxygen atmospheres. The band gap values are found to be 4.04, 4.07 and 4.15
eV for the as-deposited and annealed films at 773, 973 K respectively. The widening of

12
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band gap energy with oxygen annealing can be attributed to the reduction of oxygen
vacancies in BST films with increase in annealing temperature. A similar blue shift in
the band-gap was reported for BST films (Eg = 4.75 eV) and BT films
(Eg =4.60 eV) [15].

A Dblue shift in the band-gap can occur due to several factors such as the grain size
effect, stress in the films and the amorphous nature of the material [15]. In our case,
however, significant blue shifts were observed in the films annealed at 973 K. The large
blue shifts reported in amorphous BaTiO3 films were attributed to an increase in the
inter-atomic spacing due to excess volume and absence of long-range order in the lattice
[25]. However, defects such as oxygen vacancies played an important role in amorphous
perovskite films. The presence of oxygen vacancies in the annealed BST films was
supported by photoluminescence (PL) studies. It was found that there was a gradual
change of intensity of the PL peak corresponding to oxygen vacancies with higher
annealing temperature. This observation was correlated to a decrease in the number of

oxygen vacancies at higher annealing temperature.

The refractive index of the BST films is evaluated from the spectra and the values
of refractive index corresponding to as-deposited and annealed films are given in Table
2. These values are in the range of 1.8 —2.1. In the current case, while there is shrinkage
as evidenced by the decrease in thickness on annealing, the refractive index also
increases with increase in annealing temperature. This leads to the conclusion that only
at higher temperatures do the films achieve required stoichiometry due to the release of
organic residues. This causes an increase in refractive index and decrease in thickness

for BST films annealed at higher temperatures.
3.4. Photoluminescence studies

PL spectra of the as-deposited and annealed BST thin films on quartz substrates at
different temperatures,excited using light of wavelength 514 nm are shown in Fig. 4.
Free-exciton levels and defects or impurity levels are two types of energy levels found

13
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in the forbidden band of titanate. The as-deposited BST film contributed by
imperfections and defects, did not show any spectral features compared to the annealed
films. The absence of the PL peaks in the spectra of the as-deposited samples supports

this conclusion. Annealing process reduces the impurity sites and structural defects such

as oxygen vacancies.

= Excitation wavelength: 514 nm

PL Intensity (arb. units)

i I i I
550 600 650
Wavelength (nm)

Fig. 4 PL spectra of BST thin films (a) as-deposited and annealed in
Oxygen at (b) 773 K, (c) 973 K, (d) 1173 K.

The broad intense emission peaks at 670 nm (red emission) and weak emission
peaks at 610 nm (orange emission), and 565 nm (green emission) were observed in the
spectrum during annealing in oxygen. A configuration coordinate model can be
employed to the luminescence process in nanocrystal BTO [26]. In perovskites, such as
BTO, STO there is a fundamental unit of TiOs-TiOs octahedron clusters. Oxygen

vacancies, surface states, OH™ defects and non-central symmetric Ti** are intrinsic

14
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structural defects which can be responsible for the change of the octahedron
configuration. The broad intense red emission in BST films is due to charge transfer via
intrinsic defects inside oxygen octahedron. The emission peak at 610 nm (orange) may
be due to the regions with local oxygen excess. The emission at 613 nm was also
reported in sol-gel derived BT films [27]. The other weak emission is at 565 nm (green).
The green luminescence of BST films are associated with the recombination of
electrons and hole polarons forming a charge transfer vibronic exciton (CTVE). It can
be seen that the PL emission peaks exhibit a blue shift at higher annealing temperature
in oxygen. The blue shift is believed to originate from the strain in the thin film due to
lattice distortions.

When the annealing temperature increases from 773 K to 1173 K, the PL
intensity correspondingly increases; whereas the frequencies at 670, 610 and 565 nm do
not make appreciable change. The synthesis temperature does not cause the PL
frequency and PL intensity to change greatly. To interpret the results, discuss the energy
band structure of BST. Band gap of BST from an optical absorption edge ranges from 3
to 3.6 eV[15]. Photon energy for a 514 nm excitation is too low to cause a direct
transition. In addition, the direct transition energies should show little size dependence.
A configuration coordinate model can be employed to elucidate the luminescence
process in BST films. It is known that there is a fundamental unit of TiOg octahedron in
perovskites such as BTO and STO. To elucidate the results, there are two factors which
affects the increase in PL intensity viz the oxygen vacancy concentration and crystallite
size. The increase in PL intensity with annealing temperature is mainly attributed to the
corresponding increase in oxygen vacancy concentration. Higher concentration of
oxygen vacancy is acting as radiative centres in the samples [28]. The crystallite size
makes major influence on the PL spectra due to increases from 9 to 39 nm as the heat
treatment temperature increases from 773 to 1173 K. The size effect is taken into
account to make main contribution to the PL intensity, since the crystallite size

increases from 9 to 39 nm with the annealing time of 3 h. Different extrinsic and

15



Volume 4(2), September 2017 JOURNAL of dbct

intrinsic defect distribution including oxygen vacancies and surface states make
contribution to the luminescence in BST films.

Zhang et al [29] and Leite et al [30] demonstrated that the crystalline and
amorphous nanoparticles are responsible for the green- red PL at room temperature in
titanates. A high PL emission requires some degree of structural order together with a
certain amount of structural disorder. At higher heat treatment temperature, the more
frequent the TiOg octahedron and more ordered the structure ie, crystallization
improved. This is in good agreement with the results of XRD and SEM analysis. The
highest values of stress and strain are observed for films annealed at 773 K, also the
crystallite size and PL intensity decreases in these films. During annealed at higher
temperatures (973- 1173 K) the crystallite size and PL intensity increases, and the
lowest values of stress and strain were obtained. The enhanced values of red emission in
BST films annealed at higher temperatures may be due to the lower values of stress and
strain in XRD spectrum. From the XRD studies it can be noted that as the annealing
temperature increases there is an increase in crystallite size and attains crystallization.
The SEM analysis reveals well defined microstructure is obtained at annealing
temperatures 773-1173 K. This result is in agreement with the XRD and PL studies.

4. Conclusion

Nanocrystalline Bag7Sro3TiO3 thin films were deposited onto quartz substrates
by sol-gel dip coating method. The XRD analysis shows that the as-deposited films are
amorphous in nature and the onset of crystallization was about 773 K. The crystallite
size of the films increases from 9 to 39 nm for the films annealed at 773 to 1173 K
respectively. The lattice parameters and lattice strain decreases with increase in
annealing temperature. SEM studies revealed that the films have smooth and well-
ordered arrangement of grains. The prepared Bag 7Sro3TiO3 films annealed in oxygen
have numerous electronic and optoelectronic applications. The increase in optical band

gap was observed in Bag7Sro3TiO3 films. The defect related visible emission (red) is

16
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observed for annealed films. The increased intensity of BST thin films makes it suitable

for display devices, such as electro- luminescent, light-emitting or lasing devices.
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Abstract

The synthesis, characterization and antimicrobial studies of the perchlorate,
nitrate, chloride and bromide complexes of copper(ll) with a new Schiff base ligand
2,3-(diimino-4"-antipyrinyl)butane (BDAP) prepared from 4-aminoantipyrine and
2,3-butanedione have been done by elemental analysis, electrical conductance in non-
aqueous solvents, infrared and electronic spectra and magnetic susceptibility
measurements as well as thermogravimetry. The UV-VIS spectral data and magnetic
susceptibility measurements suggest an octahedral geometry around the central metal
ion for all the complexes. The thermogravimetric analysis shows that all the complexes
undergo two stages of decomposition except perchlorate complex, which undergoes one
stage decomposition. Biological screening analyses of the ligand and the complexes
reveals that the Schiff base and its metal complexes show significant activity against

microorganisms.

Keywords: 2,3-(diimino-4-antipyrinyl)butane, cobalt(ll), 4-aminoantipyrine, magnetic

susceptibility, Biological screening.
1. Introduction

4-aminoantipyrine and its versatile Schiff base derivatives have been extensively
investigated and effectively applied in biological, analytical, clinical and
pharmacological areas [1-3]. Antipyrine derivatives are reported to exhibit analgesic
and anti-inflammatory effects [4,5] antiviral [6] and antibacterial [7] activities. It is also

been used as hair colour additives[8] and to potentiate the local anesthetic effect of

19


mailto:bnanila@gmail.com

Volume 4(2), September 2017 JOURNAL of dbct

lidocaine [9]. These compounds have been used in spectrophotometric determination of
metal ions. Many of these reagents give intense colours with transition metal ions,
providing sensitive probes [10] and some of them can also coordinate to rare earth ions
to form metal complexes with interesting structures [11]. The complexes derived from
such ligands possess these physiological properties with varying intensity. Also most of
these complexes are showing antitumor activities [12]. In the present study we have
synthesized four complexes (1-4) of copper(ll) with varying counter ions with the Schiff
base ligand 2,3-(diimino-4'antipyrinyl)butane (BDAP). All the complexes were
characterised with different analytical and spectrometric techniques. The application
study of these compounds such as the antimicrobial analysis was also carried out.

2. Experimental

Copper present in the complexes were estimated by EDTA titration [13].
Volhard’s method was used for the estimation of chloride content and perchlorate
content by Kurz’s method [14]. The elemental analyses of the complexes were done
using a Heraeus-CHN-Rapid Analyzer. Molar conductance of 10°M solutions of the
complexes was measured using a Systronics conductivity bridge with a dip conductance
cell having two platinum electrodes. The infrared spectra in the range 4000-400 cm™
were recorded in a Shimadzu FTIR 8400 S spectrophotometer using KBr pellet
technique and in a Bruker IFS 66V FTIR spectrometer in the range 500-100cm™ using
polyethylene powder. Electronic spectral studies of the Schiff base and the complexes in
solid state were carried out on a Shimadzu UV-visible spectrometer UV-2450. Magnetic

susceptibility measurements were done for all the complexes.

The Schiff base ligand 2,3-(diimino-4'-antipyrinyl)butane (BDAP) was prepared
by the condensation between 2,3-butanedione and 4-aminoantipyrine in ethyl acetate

medium for about 5 hours in 1:2 molar ratio.
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The syntheses of the complexes were done by the following procedure. A
quantity of 0.72 g, 0.64 g and 0.69 g of Cu(ClO4),.6H,0, Cu(NOs),.6H,O or
CuBr,.6H,0 respectively in methanol (10mL) and 0.59 g of CuCl,.2H,0 in acetone
(10mL) was added to a boiling suspension of 0.912 g of ligand in ethyl acetate
(100mL). The mixture was refluxed for 5Shours. The precipitated complexes were
filtered and washed repeatedly with hot ethyl acetate to remove the excess ligand. It was
then recrystallized from ethanol and dried under vacuum over phosphorus(V) oxide.
The complexes formed were dark green non-hygroscopic solids which are soluble in
acetonitrile, benzene, DMF, DMSO, ethanol and methanol and are insoluble in acetone,
ethyl acetate and nitrobenzene.

3. Results and discussion

The characterizations of the complexes were done by elemental analysis, IR and
electronic spectra and magnetic susceptibility measurements and the data is given
below.

1. [Cu(BDAP)(CIO,](CIO4) CuCl,CuH2sNgOg (1) dark green solid, Yield: 76%,
M.pt.: 170°C, anal(%). Calcd(%) for C,6Cl,CuH2sNsOg C 43.2, H 4.09, N 11.59,
Cu 8.80, ClO4 9.81. Found C 43.40, H 3.89, N 11.68, Cu 8.83, ClO4 9.86. IR
spectral data (KBr, cm™); 1618 (s), 1583 (m), 1135(s), 1115(m), 1081(s), 1020(s),
932(m), 636(m), 552(m), 453(w). Electronic spectral data (DMF, cm™); 29411,
37313, 31055, 14577. pesr (BM) 2.27.

2. [Cu(BDAP)(NO3)](NO3)(2) dark green solid, Yield: 71%, M.pt.: 164°C, anal(%).
Calcd(%) for Co6CuH2sNgOg , C 48.36, H 4.42, N 17.27, Cu 9.81. Found C 48.48,
H 4.3, N 17.39, Cu 9.86. IR spectral data (KBr, cm™)1627 (s), 1587 (m), 1492(s),
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1382(s), 1298(m), 827(m), 552(m), 452(w). Electronic spectral data (DMF, cm™),
27933, 36630, 29850, 14556. s (BM) 1.49.

3. [Cu(BDAP)CI;] (3) dark green solid, Yield: 78%, M.pt.: 156°C, anal(%). Calcd(%)
for C6Cl,CuHzsNg  C 52.64, H 4.81, N 14.21, Cu 10.69, CI 11.65. Found C 52.84,
H 4.7, N 14.22, Cu 10.75, Cl 11.99 IR spectral data (KBr, cm™)1629 (s), 1587 (m),
309(w), 554(m), 453(w). Electronic spectral data (DMF, cm™), 28736, 38167,
30864, 14430. Uess (BM) 1.42.

4. [Cu(BDAP)Br,] (4) dark green solid, Yield: 79%, M.pt.: 174°C, anal(%).
Calcd(%) for Br,CosCuHysNs C 45.64, H 4.24, N 12.28, Cu 12.28, Br 23.25.
Found C 45.90, H 4.10, N 12.35, Cu 12.35, Br 23.50. IR spectral data (KBr, cm’
11620 (s), 1587 (m), 310(w), 552(m), 453(w). Electronic spectral data (DMF, cm’
1), 28735, 37735, 31250, 14513. W ¢ (BM) 1.76.

From the infrared spectral data it is concluded that the Schiff base BDAP acts as a
neutral tetradentate ligand in all the complexes because, the strong infrared band
observed at 1649cm™, characteristic of C=0 stretching vibration of BDAP is found to
be shifted to the region 1629-1618cm™ and the intense band due to azomethine nitrogen
is shifted to the region 1587-1583cm™ indicating the coordination of both the carbonyl
and both the azomethine nitrogens resulting in the formation of three five membered
rings, there by imparting considerable stability to the complexes [15].

In all the complexes irrespective of anions present, the n— n* transitions are
found to be blue shifted to the regions 27933-29411cm™ and the n— n* transitions are
found to be red shifted[16] to the region 36630-38167cm™. The absorption bands
observed in the region 14430-14577cm™ is attributed to *®;4 — °5; ransition which is
consistent with an octahedral geometry around the copper(ll) ion in all the complexes.
Also an intense band in the region 29850-31250cm™ observed in all the complexes may

be due to charge transfer transitions

The magnetic moment values of the complexes vary in the range 1.42-2.27BM

which confirms octahedral geometry for all the complexes. The magnetic moment
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values for the chloride and nitrate complex is lower than the value expected for one
unpaired electron indicating the presence of metal-metal interaction[17].

The molar conductance values of the Cu(ll) complexes of BDAP (10°M solution)
were measured in acetonitrile, DMF, ethanol and methanol and the values are given in
table 1. The molar conductance values fall in the range suggests 1:1 electrolytes for
perchlorate and nitrate complexes and non-electrolyte for chloride and bromide
complexes™®. Thus the complexes may be formulated as [Cu(BDAP)X]X (X = ClO4 or
NOj3) and [Cu(BDAP)X;] (X =CI or Br)

Table 1 Molar Conductance® data of the Copper(11l) Complexes® of BDAP

Molar conductance
Complex
P Acetonitrile | DMF | Methanol | Ethanol Type of

electrolyte
[CUBDAP)(CIO,)](CIO,) | 1295 | 72.02| 1072 | 61.95 1:1
[CU(BDAP)(NO2)](NOs) | 153.15 |76.07| 99.09 | 58.24 1:1
[Cu(BDAP)CI,] 1013 | 472 | 4527 | 54.37 non-

2 ' ' ' ' electrolyte
[Cu(BDAP)Br] 1102 | 27.07| 55.07 - non-

2 ' ' ' electrolyte

 ohm™cm?mol™ ° 107 M solution

From the above results we can conclude that all the complexes undergo two stage
decomposition except perchlorate complex, and the mass loss found is in good
agreement with the calculated values with a final residue CuO. The perchlorate complex
which is the least stable complex undergoes charring and the chloride complex is the
most stable. The thermal stability of the complexes is in the order chloride > nitrate >
bromide > perchlorate.

The antibacterial and antifungal analysis results of Copper(ll) complexes shows

that the Schiff base ligand BDAP and all the complexes were showing a very good
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antibacterial and antifungal activity against all the four gram positive and gram negative
bacteria among the six bacteria and the fungus compared to the standard [19].
Generally, the complexes have shown higher activity than the Schiff base ligand. The
increased activity upon chelation is due to partial sharing of the positive charge of the
metal in chelated complex with the ligand’s donor atoms so that there is an electron

delocalization over the whole chelate ring [20].

The phenomenological aspect of thermal decomposition of all the complexes of
BDAP is presented in tables 2.
Table 2 Phenomenological data for the thermal
decomposition of the Cu(ll) complexes of BDAP

Total Mass
Stages of Temp. DTA Residual Decompositio Loss(%)
Complexes Decomposi °C) peak species | 1 species 0
tion (°C) P P Found| Calculated
Cu(BDAP . i
[Cu( ) | 220-238| 236 | Nil [Charingof thel  og 100
(CIOY](CIOy) complex
182-221| 203 Two nitrate
[CuBDAPYNOs)] | w6 ions | 1931 1925
(NO3) ) One molecule
| 221-550| 443 BDAP 69.93 70.87
| 178-403| 242 TWOig?llsO”de 1265 11.99
[Cu(BDAP)CL] | 403-699| 521 Cuo One molecule 2794 285
BDAP ' '
| 189-479| 285 Twoit(;Losmlde 29 64 23,50
[Cu(BDAP)BTr,] CuO One molecule
1 479-703| 603 BDAP 66.7 67.14

Hence the lipophilic character of the metal will increase. BDAP and all the
complexes are not showing any activity against two bacteria, V.parahaemolyticus and B.
subtilis. The graphical representation of their activity against bacteria and fungus is
shown in fig 1 and 2. From the figure we can see that the antibacterial activity of BDAP
and its Cu(ll) complexes are [Cu(BDAP)NO;]NO;3; > [Cu(BDAP)CIO4CIO, =
[Cu(BDAP)CI;] = [Cu(BDAP)Br,] > BDAP.. All the complexes seem to be promising
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as they showed antibacterial activity higher than standard streptomycin. Also we can

see that all complexes are showing same range of antifungal activity which is higher

than the ligand BDAP.

Table 3 Antibacterial activity of BDAP and its Cu(ll)

Complexes (Zone diameter in mm)

Compound \rggf;ﬁ‘?j: S.typhi |A. hydrophila B. subtilis| E.coli S'Wegrf‘"ed
BDAP 0 20 23 0 19 19
[CU(BDAP)(CIO,)](CIO,) 0 25 22 0 21 22
[Cu(BDAP)(NO,)](NOs) 0 26 24 0 20 21
[Cu(BDAP)CI,] 0 25 20 0 20 21
[Cu(BDAP)BI,] 0 25 23 0 22 22
Standard (Streptomycin) 4 15 16 13 12 15

Table 4 Antifungal activity of BDAP and its Cu(ll)

Complexes against Trichophyton tonsurans

Compound (Zone diameter in mm)

BDAP 14
[Cu(BDAP)(CIO04)](CIO,) 26
[Cu(BDAP)(NO3)](NO3) 26
[Cu(BDAP)CI,] 25
[Cu(BDAP)Br.] 26
Chlorothalonil 34
DMSO 0
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4. Conclusion

From the above results we can conclude that the complexes may be formulated as
[Cu(BDAP)X)]X where X = CIO; or NO3 and [Cu(BDAP)X;] where X = CI" or Br
from the elemental and molar conductance data. The infrared spectral data suggest that
BDAP acts as a neutral tetradentate ligand coordinating through both the carbonyl
oxygen and azomethine nitrogen. The electronic spectra and magnetic moment suggest
a octahedral geometry around the copper(ll) ion in all the complexes. From the
antibacterial and antifungal studies we come to a conclusion that all the complexes were
shown very good activity against some selective pathogenic bacteria and fungus. The
graph depicts that the complexes were shown higher antibacterial activity than the
ligand and the standard. Based on the above observations the tentative structures of the

complexes were given in figure 3.

HC -~ />—<\ 7 N Hac\N\\ \ N /'\T/ 3
3. R -
o\
O/CX) ‘ 7 1

(where X = Cl or Br)
Figure 3. Tentative structures of copper(ll) complexes of BDAP
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Abstract

The use of cheap and ecofriendly adsorbents as an alternative substitution for
activated carbon in the removal of dyes from wastewater was tried. In the present study,
activated carbon prepared from Melastoma malabathricum —a weed (MMAC) was used
as adsorbent for methylene blue (MB) and aniline blue (AB) from aqueous solution. The
effects of initial concentration of dye, contact time, temperature of solution and pH on
MB and AB adsorption onto MMAC were investigated. Results showed that the
adsorption of dyes was favorable at pH 6-7 whereas the adsorption uptake was found to
increase with increase in initial concentration, contact time and temperature of solution.
The maximum color removal efficiencies of MMAC at dosage of 0.1g was found to be
90% within one and five min. for MB and AB from an aqueous solution of 5mg/l and
10mg/I respectively. Experimental data were analyzed by model equations such as
Langmuir and Freundlich isotherms and it was found that Freundlich isotherm model
best fitted the adsorption data. The correlation coefficient R? obtained for MB and AB
were 0.9762 and 0.9484 respectively. It is proposed that MMAC, in a batch or stirred
tank reactor could be employed as a low cost alternative in wastewater treatment for the

removal of dyes.

Keywords - Melastoma malabathricum; Activated carbon; Methylene blue and Aniline

blue; Adsorption isotherm
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1. Introduction

Several processes have been applied for the treatment of dyes from wastewater
such as chemical, biological and physical. Even though, chemical and biological
treatments are effective for removing dyes, they require special equipment and are
energy intensive in terms of addition of large amounts of byproducts often generated
[1]. In recent years, the physical method through adsorption process, based on activated
carbon material has been considered to be a superior technique as compared to others.
However, commercial activated carbon is quite expensive and has thus limited their
application [2]. Due to economic reasons, the discovery of alternative adsorbent to

replace the costly activated carbon is highly encouraged.

Today a wide range of bio-absorbent are used to treat organic pollutants like
dyes from various industries. Igwegbe [3] prepared activated carbon from Mucuna
pruriens seeds shells and was used for the removal of congo red and malachite green
from aqueous solution. Banana peel was used to prepare activated carbon and is used
for adsorption of basic dye, methylene blue (MB) from waste water [4]. Removal of
azure B dye from aqueous solution has been carried out on rice husk activated carbon
(RHAC) by adsorption [5]. Geetha and Belagali [6] prepared activated carbon from
Acacia Concinna and used for dye removal. Adsorption of methylene blue onto
activated Prosopis spicigera, prepared from dried fruit by batch adsorption method has

been investigated by Venkateswaran [7].

The aim of this study was to develop Melastoma malabathricum — a weed based
activated carbon (MMAC) for removal of methylene blue (MB) and aniline blue (AB)

from aqueous solution.
2. Materials and Methods

I.  Plant used for the study: Melastoma malabathricum L. (a weed)
Il. Preparation of activated carbon: Activated carbon prepared from stem of
Melastoma malabathricum.
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I11. Different adsorbates used for the study: Methylene blue and Aniline blue
IVV. Adsorption studies:

For batch adsorption studies, 0.1g of adsorbent was mixed with 50ml aqueous dye
solution (5mg/l MB and 10mg/l AB) in 250ml iodin flasks. The mixture was agitated at
150rpm at 30°C until equilibrium was reached. The concentration retained in the
adsorbent phase (ge, mg/g) was calculated by using Eq. (1):

Removal (%) = (Co — Ce) X 100
Co
where Co and Ce are the liquid-phase concentrations at initial state and at equilibrium
(mg/l), respectively.

V. Parameters analyzed:

i. Effect of contact time on dyes adsorption

ii. Effect of adsorbent dosage on dyes adsorption

iii. Effect of solution pH on dyes adsorption

iv. Effect of temperature of solution on dyes adsorption
v. Adsorption isotherm

3. Results and Discussion
3.1. Effect of contact time on dye removal

Contact time is inevitably a fundamental parameter in all transfer phenomena such
as adsorption. Consequently it is important to study its effect on the capacity of
retention of dyes by adsorbent. Figure 1 indicates the typical form of saturation curves
showing that the equilibrium is attained at 1minute for MB and at 5Sminutes for AB.
These results also indicated that up to 85-90% of the total amount of dye uptake was
found to occur in the first rapid phase. The higher sorption rate at the initial period may
be due to an increased number of vacant sites on the adsorbent available at the initial
stage, as a result there exist increased concentration gradients between adsorbate in

solution and adsorbate on adsorbent surface. This increased in concentration gradients

31



Volume 4(2), September 2017 JOURNAL of dbct

tends to increase in dye sorption at the initial stages. As time proceedsthis concentration
is reduced due to the accumulation of dye particles in the vacant sites leading to a
decrease in the sorption rate [8].

Effect of contact time on dye removal
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90 n A A
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85 4 A
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Dye removal %
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Figure -1

3.2. Effect of Dosage on dye removal

In order to investigate the effect of mass of adsorbent on the adsorption of dye, a
series of adsorption experiments was carried out with different adsorbent dosage at an
initial dye concentration of 5 and 10 mg/l for MB and AB respectively. Figure-2 shows
the effect of adsorbent dosage on the removal of dyes. The percentage removal of dyes
increased with the increase in adsorbent dosage. This can be attributed to increased
adsorbent surface area and availability of more adsorption sites resulting from the
increased adsorbent dosage. But the amount of dye adsorbed per unit mass of charcoal

decreased with increase in adsorbent dosage [9].
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Effect of different dosage on dye removal
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3.3. Effect of pH on dye removal

The pH of the aqueous solution is an important controlling parameter in the
adsorption process and thus the effect of pH was studied by varying it in the range of 3-
9 as shown in Figures 3&4.The pH of the system exerts profound influence on the
adsorption capacity of adsorbate molecule presumably due to its influence on the
surface properties of the adsorbent and ionization or dissociation of the adsorbate
molecule. At pH 3 the removal was minimum but it increased along with increasing
initial pH of dye solution. The maximum percentage removal of dye is observed at pH 6
and 7. The adsorption of these positively charged dye groups on the adsorbent surface is
primarily influenced by the surface charge on the adsorbent which in turn is influenced
by the solution pH. The result showed that availability of negatively charged groups at
the adsorbent surface is necessary for the adsorption of basic dyes to proceed. The low
uptake under acidic condition is probably due to the presence of excess of H* ions
competing with the cations of the dyes for the adsorption sites. Thus as the pH
increased, more negatively charged surface was available facilitating greater dye
removal [10].
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3.4. Effect of temperature on dye removal

Figures — 4

The effect of temperature on adsorption of dye solution at temperature of 30, 40

and 50°C has shown in Figures 5&6. Results indicate that the adsorption capacity of

activated carbon for the two dyes increased with temperature. This may be a result of

increase in the mobility of the large dye ion with temperature. An increasing number of

molecules may also acquire sufficient energy to undergo an interaction with active sites

at the surface. Furthermore, increasing temperature may produce a swelling effect

within the internal structure of the activated carbon enabling large dyes to penetrate

further [11].
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3.5. Adsorption isotherms

The study of the adsorption isotherm is fundamental, and plays an important role in
the determination of the maximal capacity of adsorbents. Freundlich model was used for
the analysis of the adsorption capacity. It can be seen that the correlation factor is close
to unity (R2-0.9702 for MB and 0.9805 for AB) indicating a good representation of the
experimental results. If R? value is closer to zero it indicates the surface heterogeneity.

4. Conclusion

Activated carbon from Melastoma malabathricum has a good adsorption capacity
for the adsorption of Methylene blue and Aniline blue. The equilibrium time for the
adsorption of MB is 1 min. and for AB is 5 min. The adsorption process of dyes can be
described by Freundlich isotherm model. Removal of dyes increases with increase of
adsorbent dosage and temperature. The maximum adsorption of dyes took place in the
pH range 6-7. Melastoma malabathricum is a common plant in Kerala. Charcoal
prepared from this plant is used as a low cost adsorbent for the removal of dyes from

waste water.
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Abstract

An investigation on the impact of water quality parameters on the
icthyofauna of river Kurunthurapuzha was conducted with an intention of
determining the records of water quality variables. During the present study for
about one year, the mean values recorded for physicochemical parameters of
water samples collected from the river were the following, temperature 25.25
degree centigrade, pH 6.608, salinity 6.75 ppt., dissolved oxygen 7.433 mg / |,
ammonia 1.917 mg / | and transparency 81.958 cm. Each environmental parameter
in the aquatic habitat can influence the biodiversity from microorganisms to fishes
[1]. All the values obtained for each parameter during the study were within the
limits prescribed by the standard methods for the examination of water, sewage,
and industrial waste. Hence this river has the qualifications that it is a calm,
undisturbed and unpolluted flowing system with favourable climatic conditions
suitable for culture purpose.

Keywords: Ecological parameters, water quality parameters, river Kurunthurapuzha.
1. Introduction

As in the terrestrial environment, all the organisms in the aquatic ecosystem
are influenced by so many environmental factors either directly or indirectly. The
habitat of an organism has specific characteristics, and a specific mixture of
biotic and abiotic factors that determine the quality of the habitat for that
organism [2]. To survive within this particular habitat, organisms have adaptations

that enable them to carry out their life processes & they are influenced by
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various factors. The length, drainage area, water temperature and the sediment
load of each river are variable and hence they have a direct influence on the
diversity of a riverine ecosystem [3 & 4]. Almost all the water bodies are
dynamic depending on their composition, volume of water, relevant quality

parameters and also the features of biota they have.

An adequate knowledge about the physical, chemical and biological
environment is essential for understanding the nature & behaviour of an aquatic
system. Freshwater quality parameters are those abiotic & biotic factors that can
be used to characterise a freshwater water body. The most important factors
related to aquatic organisms are temperature, light, volume or depth of the water
body, salinity dissolved oxygen, ammonia, pH etc. Hence an attempt has been made
to analyse whether there is any relation between or variation among

physicochemical factors & also their influence on the biota in the ecosystem.

The changes in water quality and fish diversity have been assessed and
reported by different eminent scientists such as Kaladharan et al., Salam et al.,
Gopalan & Nair, Lakshmanan et al., Menon et al., Roozen et al., Leghari et al.,
Yousafzai et a.l, and Manju etal., [5,6,7,8,9, 10, 11, 12, 13, 14, 15 & 16].

2. Materials and Methods

Sampling for the present study was carried out for one year from December
2012 to November 2013 from different locations to monitor the variations in
different environmental parameters over the year. In the locality small boats were
used as craft for fishing by the local fishermen. Samples were collected based on
the general guidelines for water collection for dissolved oxygen estimation as per
the Winkler method [17] in APHA. Physicochemical characters such as dissolved
oxygen, temperature, salinity, pH, ammonia & transparency were measured. Samples
were collected in triplicate once in a month after rinsing the bottles with
distilled water followed by river water. Oxygen was determined by the Winkler’s
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method, fixing the sample at the collection point itself. Water surface
temperature was measured at the site using a thermometer and the salinity too
was measured at the site of collection using a hand held salinometer. Salinity

was also confirmed at the laboratory by the titrimetric method.

Hydrogen ion concentration of the sample was checked at the spot of
collection using a pH paper and further determined at the laboratory using a pH
meter. Transparency or visibility of the water was checked with the help of a
secchi disc. Ammonia was determined by the phenol hypochlorite method using a
spectrophotometer. All the observations were recorded, analysed statistically and
documented.

3. Results and Discussion

The mean values for water quality parameters comprising water temperature,
the oxygen dissolved in the water, the saline content in the water, the hydrogen
ion concentration of the water, the ammonia content in the water and also the
transparency of the water, from the water samples collected, have been tabulated
and presented in Table.l. Based on visual observations during sampling, the

water was consistently clear except during the monsoon seasons.

The data recorded were assessed (Table.1l) and also analysed statistically
(Table. 2). The correlation between the parameters of water samples were
checked and are shown in Tables 3 & 4. Correlation between salinity and
temperature was positive but not significant. The correlations between salinity and
ammonia and with dissolved oxygen were negative but significant whereas the
correlations between salinity and pH with transparency were +ve and significant.
The correlation between temperature & ammonia; and temperature & dissolved
oxygen were both negative but not significant. The correlation between
temperature and transparency was positive and significant whereas correlation

between temperature and pH was +ve but not significant. While correlation
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between ammonia & pH; and ammonia & transparency were negative but not
significant, the correlation between ammonia & dissolved oxygen was positive
and significant. Between PH and transparency, and between pH & dissolved
oxygen the correlations were positive but not significant. Correlation between

transparency and dissolved oxygen was negative but not significant.

Agquatic habitat generally has all physical, chemical and biological features
of the environment necessary to sustain life [18]. Temperature is an important
ecological factor among the biotic factors of the fish environment & this exerts
a strong influence on the biogeochemistry of freshwater. Generally in the case of
poikilotherms, standard metabolic rate increases continuously with temperature.
There is a linear relationship between temperature and the rate of oxygen
consumption evidently pointing to the fact that temperature influences on

respiratory metabolism of the fish is temperature dependent [19].

Table 1. Parameters of water samples collected in different months.

.| vontns [ Sejeiy [ Temperature [ W | gy [ Trrgparency [ O
1 | December 0.5 16 1.6 6.1 58.0 6.6
2 January 0.4 18 1.8 6.1 62.0 6.9
3 February 0.7 23 15 6.5 69.0 6.7
4 March 0.8 31 1.3 6.8 100.0 7.0
5 April 1.5 32 1.2 7.2 140.0 6.5
6 May 1.6 32 2.0 7.0 120.0 6.9
7 June 0.1 21 2.5 6.1 70.0 9.1
8 July 0.3 22 2.4 6.4 86.0 9.2
9 August 0.4 26 2.1 5.8 83.0 8.0
10 | September 0.1 30 2.0 6.3 62.5 6.0
11 October 0.7 28 2.0 7.6 65.0 8.5
12 | November 1.0 24 2.6 7.4 68.0 7.8
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It is known that the metabolic rate of aquatic organisms is closely
dependent on the water temperature. The temperature recorded in this river ranged
from 16 degree centigrade to 32 degree centigrade. The rate of influence is more
in fishes comparatively since they are obligate poikilotherms. Mc Cauley &
Huggins [20] reported that freshwater fish are capable of maintaining a fairly
constant internal temperature close to preferred temperature by moving back and
forth in the gradient. Brown [21] reported that the growth rate in fishes increase
with increasing temperature to a maximum and then decline and in natural water
bodies, the tropical fishes are likely to be exposed to high temperature during

summer.

The temperature in adequate medium has a major influence on the oxygen
demand of fish. The rate of chemical reactions, both catalysed and uncatalysed
cellular processes, are closely controlled by the temperature. Absorption and its
dissipation of heat affect water density and thus stratification and vertical
circulation patterns. Thermocline can separate physical, chemical and biological
processes and thereby alter the structure and function of the ecosystem. Metabolic
rate increases twice or thrice for every rise in 10 degree centigrade. Increased
metabolic rate leads to higher oxygen consumption and waste production like the

production of carbon di oxide and ammonia.

Dissolved oxygen concentration is a fundamentally important parameter in
aquatic systems and is influenced mostly by the water temperature. Oxygen is
required by all aquatic animals for all the physiological activities. The activity,
distribution, feeding etc. are closely related to the concentration of the dissolved
oxygen. Similarly non biological factors that may affect dissolved oxygen
concentration in water includes temperature that determines the solubility of gas
in water, light that affects the level of photosynthesis, turbidity that affects light
penetration. High salinity means water has less capacity to hold dissolved oxygen.

Increased oxygen consumption occurs with increased salinity owing to the increase
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in metabolic cost of regulation [22 & 23]. Oxygen is received mainly through the
interaction of atmospheric air, or by photosynthesis. Volume of oxygen dissolved
in water is dependent upon its temperature, its partial pressure and also the

concentration of dissolved salts.

Table 2. Mean & Standard deviation of parameters of water samples.

Mean Std. Deviation N

Salinity 6.75 4.901 12
Temperature 25.25 5.463 12
Ammonia 1.917 0.455 12

pH 6.608 0.582 12
Transparency 81.958 25.767 12
Dissolved oxygen 7.433 1.062 12

Oxygen is usually not a limiting factor to the biota of running waters. But
it is an indicator of water conditions and its concentration is always related to the
current temperature and substrate conditions. The biota of running waters is in
several ways highly dependent on the ready availability of oxygen [24]. Fastly
moving turbulent water typically contains greater concentrations of dissolved
oxygen and this supports a greater biodiversity than the slow moving water of
pools. The dissolved oxygen is necessary for the respiration of living organisms,
both animals and plants. The stagnant water has comparatively less dissolved
oxygen as compared to fresh and cold running water & the concentration may
range from 4 to 15 ppm. Among fishes, cold and semi cold fishes are more
sensitive to oxygen depletion than warm water fishes. Below 4 ppm of dissolved
oxygen concentration, fish become under stress and cold water species may even
die off.
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The dissolved oxygen concentration of water in the present study was
ranged from 6.0 to 9.2 mg/l. This level is productive and can accommodate a
good number of fish. According to IUCN [25] the reported level of dissolved
oxygen inthis area is 6.9 - 8 ppm. Biology of a system modifies the dissolved
oxygen budget through three major process, photosynthesis, respiration &
decomposition. In water, it can influence the distribution of fishes, survival,
swimming performance, larval development and growth. The amount of oxygen that a
given volume of water will hold in equilibrium decreases with increase in temperature.
The extent of oxygen depends on the amount of organic loading rate of primary
production, the light intensity etc. Shortage of oxygen can prevail in waters which
contain a large amount of decaying organic matter. But suspended sediment loads due to
flooding can result in increased water column respiration and decreasing dissolved
oxygen concentrations [12] resulting in the emigration or death of many number of
fishes [26]. This parameter is inevitable for the survival of the organism, it having a
major influence on the distribution and migration of fishes and hence it needs to be

closely monitored.

In rivers, pH is affected by the geology of the water source, atmospheric
inputs and a range of other chemical contaminants. In most natural conditions
variation in pH has little effect on fishes which can tolerate daily pH as well
as temperature range. The pH is the intensity or power of activity & also
alkalinity. It is a fundamentally important parameter for many chemical and
biological processes in aquatic ecosystems. Agquatic plants & animals have
difficulties tolerating pH below 5.0 and above 9.0. The pH of this river during
the present study ranged from 5.8 to 7.6. This value falls within the limits of
WHO [27]. This is favourable for fishes and show good quality water . IUCN
[25] reported the pH value of 7.3 -7.9 from the same area. A pHrange of 6 —9
appears to provide protection for the life of freshwater fish and bottom dwelling

invertebrates. In general, pH neutral or slightly alkaline water is more productive
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than acid water. The pH below 4.5 & above 9 is injurious, unproductive & can be
injurious to the health of fish or can even be life threatening sometimes. Acid water
has the adverse effects of reducing growth rate due to decreasing apetite of

animals, increased microbial action and it affects the growth of skeleton and

scales.
Table 3. Degree of correlation between the parameters.
Salinity | Temperature | Ammonia| pH | Transparency Dissolved
oxygen
pearson 1 559 360 | .686"| 763" 323
Correlation
Salinity Sig. ]
(2-tailed) .059 238 | .014 .004 .306
N 12 12 12 12 12 12
Pearson | geg 1 265 | 539 | 688" 249
Correlation
Temperature Sig_ )
@-tailed) | *°° 405 | .070 013 435
N 12 12 12 12 12 12
Pearson | _ 369 265 1 |-066| -400 691"
Correlation
Ammonia Sig.
@2-tailed) | 238 405 - 839 197 013
N 12 12 12 12 12 12
Pearson | a6 539 066 | 1 357 007
Correlation
pH Sig.
(2-tailed) | 014 .070 839 254 983
N 12 12 12 12 12 12
Pearson | 763 688" -400 | 357 1 165
Correlation
Transparency Sig. _
(2-tailed) .004 013 197 | .254 608
N 12 12 12 12 12 12
pearson | 353 -.249 691" | 007 |  -165 1
Correlation
Dissolved Si
OXYGEN | o piitey | 306 435 013 | 983 | 608 i
N 12 12 12 12 12 12

*. Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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Table 4. Correlation between the variables.

Variable 1 Variable 2 Type of correlation
Salinity Month Negative, weak
Temperature Month Positive, moderate
Ammonia Month Positive, high
pH Month Positive, moderate
Transparency Month Negative, moderate
Dissolved oxygen Month Positive, moderate
Temperature Salinity Positive, moderate
Ammonia Salinity Negative, moderate
pH Salinity Positive, high
Transparency Salinity Positive, strong
Dissolved oxygen Salinity Negative, moderate
Ammonia Temperature Negative, moderate
pH Temperature Positive, high
Transparency Temperature Positive, high
Dissolved oxygen Temperature Negative, moderate
pH Ammonia Negative, weak
Transparency Ammonia Negative, moderate
Dissolved oxygen Ammonia Positive, high
Transparency pH Positive, moderate
Dissolved oxygen pH Positive, weak
Dissolved oxygen Transparency Negative, moderate

Salinity is a measure of ionic composition of water [28] postulated that a
reduction in salinity causes increased oxygen uptake because of increased osmotic

load. It is a fundamental water quality parameter maintained by freshwater

45



Volume 4(2), September 2017 JOURNAL of dbct

ecologists because of its influence on the biota. Most aquatic organisms are
adapted to only a narrow range of salinity beyond which they cannot maintain
their osmotic and ionic balance. Some species tolerate only intermediate levels of
salinity while broadly adapted species can acclimate to variable salinity ranging
from freshwater to sea water. Average salinity of freshwater through out the
world is less than 0.2 ppt, brackishwater salinity 25 ppt & hypersaline seawater 40
ppt. The salinity in the water samples in the present study ranged from 0.1 ppt to 1.6
ppt. Euryhaline fishes like Wallago attu, Mugil cephalus are more tolerant to a wide
range of salinity, often moving towards the estuary and coastal region. Backwaters and
estuaries have more saline content and only those fishes which can withstand changes in
salinity thrive best. The fishes like Heteroneustis spp., Oreochromis spp., Anabas spp.,
and Channa spp. inhabiting these water bodies have accessory respiratory organs to
thrive in shallow water regions with low ambient oxygen content or even out of the
water for short periods of time. Eels like Anguilla are migratory fishes and they can

thrive in the bottom soil of the water body.

Light is one of the most important factors in the aquatic ecosystem and
essential factor for life in aquatic ecosystems. Water medium becomes more
transparent if there is more light in the medium. Solar radiation that penetrates
the water column is absorbed by plants during photosynthesis, where light energy
is used to convert inorganic nutrients into organic compounds. A seechi disc was
used to measure the transparency of the water body. The seechi disc was
lowered through the column so that its surface was visible to the operator above
the water. Depth was determined as the distance below the surface at which the
disc was no longer visible. Light energy in an aquatic environment greatly
influences its primary productivity. The light penetration depends on the
geographical location, shades provided by the surrounding vegetation, depth of the
water body and also the turbidity. Turbidity in natural waters is due to suspended

inorganic and organic substances like silt, clay and planktonic organisms. Turbidity
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varies mainly with the nature of the basin, the degree of exposure, and nature of
inflowing sediments. It may be temporary or perennial. It is a limiting factor in
productivity by restricting the penetration of light and also by absorbing
considerable amount of nutrients. Large amount of suspended particles in water
reduces transparency, penetration of sunlight and increases the water turbidity.
The depth of the water column is determined by the transparency which in turn is
determined by the turbidity of the water. Here, the transparency was found to range
from 58 cm during the month of December to 140 cm during the month of April. Visual
observation indicated that the river is healthy, without any pollution. The light intensity
was maximum at the surface and declined exponentially with depth. Solar energy is the
natural source of heat by which aquatic ecosystems may get warmed up. This solar
energy may warm the upper surface layers of the water body and consequently the

ambient oxygen may get increased.

The Ammonia content of the water estimated was ranged from 1.2 mg/l to 2.6
mg/l. Ammonium ion is toxic and that which accumulates in the body is excreted out to
the water always through the gills. In contrast, Sodium and Potassium ions diffuse to the
fish body through the gills and these ions also maintain the pH and salinity of the water

in normal condition.
4. Conclusion

During the present study, while assessing the different parameters, the results
revealed that physical habitat variables play a leading role in the existence of a species
in a specific water body. All the water quality parameters assessed were found to
conform to the normal range during the present study. Today fish contributes an
important source of food and animal protein for much of the world’s populations.
During the monsoon season nature’s fury usually adds a lethal punch to our fishing
prospects owing to the inability of our fishermen for venturing into the sea at such
times. All these contribute to shortage of fish in our domestic markets. At this juncture

we can use our aquaculture potential for offsetting the paucity of fish production. By
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exploiting the aquaculture potential of these waters in a judicious manner, it is possible

to make Kerala an “Aquatic Food Bowl” of India.

In rivers, according to Yousafsai et al. [14], the quality of water may be affected
by a combination of factors including sewage and industrial wastes, agricultural runoff
and salinization. Adverse effects of the environment, climatic changes, increasing water
temperature [29], declining water levels [30], tremendous use of pesticides and
xenobiotic compounds [31], and routine dumping of city garbage in aquatic bodies have
affected the fisheries productivity and may be the reason for the gradual reduction in the

number of aquatic organisms, especially fish species in the aquatic ecosystem.

Physical parameters such as temperature, dissolved oxygen, salinity, light,
pH etc. play an important role in the biogeochemistry of water bodies. Subtle
changes in physical conditions can have profound impact on the water quality of
the ecosystem, which may inturn affect the composition and temporal distribution
of nutrients and biological communities. Results confirm that the water quality
parameters are within the limits of United States Public Health [32] standards for
surface waters and water quality in the present form in no way could be a
limiting factor for inhabited fish population. Study report of Sreelatha [33]
revealed that this river contained a total of 56 fish species of fishes and this water

resource is also quite fit for raising commercial food fishes.

Habitats are largely influenced by temperature and in this water body the water
temperature was found to range between 16 degree Celsius to 32 degree Celsius. The
temperature can affect many limnological phenomenon like stratification of water,
solubility of gases, pH, odour and taste. Even the metabolic activities of all the
organisms in the media are influenced by temperature [15]. The metabolic rate increases
two or three times for every 10 degree Celsius rise in temperature. Its rise not only
changes the climatic conditions, but also intensely affect every single species and their
habitat. Just as in the case of oxygen, when temperature rises some species may perish

and some others may migrate.. The increased metabolic rate leads to higher oxygen

48



Volume 4(2), September 2017 JOURNAL of dbct

consumption and waste production (carbon dioxide and ammonia). Some species of fish
can tolerate a wide range of temperature, like Cyprinoides for instance, which can

tolerate even temperatures as high as 40 degree Celsius.

Temperature of running waters usually varies seasonally, daily and in
different locations due to climate, elevation, extent of streamside vegetation and
relative importance of ground water inputs. The water in the present study was
clear with low temperatures and high dissolved oxygen. The quality of water when
analysed indicated that the values recorded for each parameter fell within the
prescribed standard limits of IUCN [25]. Hence this river qualifies as a calm,
undisturbed and unpolluted flowing system.

Kerala with its highly conducive climatic conditions provide scope for the
development of culture practices for freshwater fishes that can be farmed in such
water bodies.. This sector assumes special significance due to its huge potential in
providing employment to the people hailing from the rural areas.
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Abstract

The banking industry like many other financial service industries is facing a
rapidly changing market, new technologies, economic uncertainties, fierce competition,
and especially more demanding customers; and the changing climate has presented an
unprecedented set of challenges. Customer service is one integral part of any facet of
banking and it defines future of any banking organization. In banking sector, the whole
range of activity and generation of income swivels around the customer. From a very
comfortable and peaceful environment, now the Indian Banking Sector is characterized
by stiff competition for the customer’s satisfaction and profit war between different
banking groups i.e. (Private Bank vs. Nationalized Bank). This paper tries to analyze
the comparative analysis of customer satisfaction among these two categories of banks
— public and private sector banks using the list of service attributes like assurance,
reliability, responsiveness, physical facilities, empathy etc. This study is just a small
step in understanding the multidimensional construct of service quality and its
implications in today’s competitive environment.
Keywords: Customer satisfaction, Assurance, Reliability, Responsiveness, Physical

Facilities, Empathy, etc
1. Introduction

Banks play a very important role in the economic development of every modern

state. Banks operate at the heart of the modern economy. Traditionally, banking had
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been restricted from private participation in India and public sector banks had been
enjoying complete protection. This scenario has changed since 1990. The decade of 90s
witnessed a sea change in the working of banking in India. Technology made
tremendous impact by introducing ,,anywhere banking“ and ,,anytime banking™. The
financial sector now operates in a more competitive environment than before and
involves relatively large volume of international financial flows. In the wake of greater
financial deregulation and global financial integration, the biggest challenge before the
public sector banks is to match the market requirement rather than being promoted by
Government or regulator. Foreign banks and the new private banks have embraced
technology right from the inception of their operations and therefore, they have adapted
themselves to the changes in the technology easily. Deregulation, liberalization and
globalization have produced intense competition in banking industry resulting into
declining margins in traditional businesses, increased cost pressures and greater risks.
Market positioning, cost of intermediation and service delivery are likely to be
determinants of the efficiency of banks with respect to their competitiveness. In the
changed environment creating new customers and retaining the existing ones have
become difficult tasks for banks. To meet the competition, creating satisfaction of

customers has become primary objective of each bank.
What Satisfies a Customer?

According to Juran, Deming and Crosby it"s the quality of the product or service,
that satisfies a customer. Quality is especially important in the banking sector because
duplication of products and services is relatively easy. Further, differentiation of
products is difficult in case of the banking sector. Thus, quality becomes the only
differentiator and the key to continuing success. With increasing competition, banks that
survive and succeed will be the one that provide quality service. Research studies have
repeatedly proved that customers are willing to pay for quality service. Banks that wish
to succeed and stay ahead must, therefore, systematically build a structure that aims at
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providing Total Quality Service. As with the bank's financial goals, success can be
achieved only with proper analysis and suitable goals.

Service Quality and Customer Satisfaction:

There is a great deal of discussion and disagreement in the literature about the
distinction between service quality and satisfaction. The service quality school view
satisfaction as an antecedent of service quality - satisfaction with a number of individual
transactions "decay"” into an overall attitude towards service quality. The satisfaction
school holds the opposite view that assessments of service quality lead to an overall
attitude towards the service that they call satisfaction. There is obviously a strong link
between customer satisfaction and customer retention. Customer's perception of Service
and Quality of product will determine the success of the product or service in the
market. If experience of the service greatly exceeds the expectations clients had of the
service then satisfaction will be high, and vice versa. In the service quality literature,
perceptions of service delivery are measured separately from customer expectations,

and the gap between the two provides a measure of service quality.
2. Review of Literature

This section is devoted to making a review of those studies conducted in India A

brief review of some of these studies has been made here.

Ankit Singh (2009) in his study “Customer Satisfaction Survey on Banks”, made
on customers of SBI, ICICI, HDFC, Andhra Bank and Bank of Baroda at Hyderabad
found that ICICI bank is rated highest by the customers followed by SBI, HDFC, Bank
of Baroda and at last Andhra Bank in terms of customer satisfaction on the attributes of
bank viz initial experience, service delivery experience, service experience, relationship

experience and grievance handling.

Gayathri Balakrishnan(2010) in her study, “Customer’s awareness about the
Banking Services: A study made on customers from five public sector banks and five

private sector banks, found out the majority of the customers were aware of the services
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being offered by banks. Most of the customers of public sector and private sector banks
came to know about the services from the print media and the audio visual media
respectively. Customers of private sector banks outnumbered public sector banks
regarding awareness about telebanking and e-banking. However the customers of both
public and private sector banks were equally aware of the insurance products and
mutual fund schemes offered by the bank. Further it was revealed that gender,
educational qualification ,occupation ,annual income, type of account and year of
operation have significant relation with awareness level of the various services offered
by banks; unlike age and marital status that have no significant relation with the

awareness level.

Rao, K. Rama Mohana and Lakew, Tekeste Berhanu (2011) examines the
service quality perceptions of customers of public sector and private sector banks in the
city of Visakhapatnam, India. The author reveals that the Reliability and Assurance
dimensions of service quality scored the highest ratings while the Tangibles dimension
got the lowest score. Moreover, the study found a strong dissimilarity in service quality

perceptions between customers of private sector and public sector banks.

Santhiyavalli, G. (2011) determined the customer’s perception of service quality
of the select branches of State Bank of India and study the major factors responsible for
their satisfaction. In this research SERQUAL Model has been used and study indicates
that among five dimensions ‘Reliability’, ‘Responsiveness’, ‘Empathy’ and

‘Tangibility’ are the major factors responsible for customer satisfaction.

On the basis of the review of these studies, it can be deduced that there is a
research gap in the area of customer satisfaction, particularly in private and public
sector banks. Also, a comparative analysis of the perception of customers in public and
private sector banks helps to identify the areas in which banks have to improve their

performance.
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3. Problem ldentification, Need and Relevance of the Research

Banks are backbone for the economic development of any country. Since decades
commercial banks had been providing a wide range of products and services to cater to
the different needs of the public. The emergence of commercial banks had been a great
relief for the people who were tortured by the local money lenders. Thus the healthy
economic life of a country is closely connected with the banking system. After
liberalization of the Indian economy, the banking has entered into a competitive phase.
Today, bank customers are better informed, more sophisticated and discerning. They
also have a wide choice to choose from various banks. Therefore, the factors that
influence the behavior of customers are a matter of the great concern. Again, no
empirical studies to the best of the knowledge of the researcher have been conducted to
examine the customer satisfaction of SBI and Federal bank in Ernakulam. It is in this

background that the present study has been undertaken.
4. Scope of the Study

The present study has been made to make a comparative study of the satisfactional
level of customers who have availed products and services of SBI and Federal Bank in
Ernakulam. The assessment will be made based on the perception of customers of the
selected branches of State Bank of India and Federal Bank in Ernakulam. The study will
be confined to individual customers who had deposits and or had availed loans.

5. Objectives of the Study
The study aims at the following objectives:

1 To study demographic profile of customers of State Bank of India and Federal
Bank

2 To identify the products and services availed by customers of State Bank of India
and Federal Bank

3 To determine the perception of customers regarding the products and services of
State Bank of India and Federal Bank
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6. Hypotheses
Based on the objectives the following hypotheses have been formulated

Ho1 :There is no difference in the satisfaction level among customers concerning the

tangibles, reliability, responsiveness, assurance, empathy in federal Bank and SBI
7. Methodology

In the district of Ernakulam, there are 114 branches of SBI and 111 branches of
Federal Bank. The customers of SBI and Federal Bank in Ernakulam District constitute
the population for the study. The respondents of the study consists of customers of these
banks. For selecting the sample customers, multi stage sampling framework was
followed. In the first stage, the different branches of SBI and Federal Bank in
Ernakulam were identified and two branches of SBI and two branches of Federal Bank
were selected at random.In the second stage ,the customers who have deposits and /or
had availed loans were identified and 20 customers from each branch of SBI and
Federal Bank who have availed such deposits and loans were selected at random.Thus
total sample respondents have come to 80.Both primary and secondary data were used
for the study. The primary data were collected from the sample customers using the
structured questionnaire. The secondary data were collected from bank records, books,
periodicals, reports and the internet. For data analysis, statistical tools such as weighted
mean, percentage, Chi-square test and Kruskal Wallis test were applied.

8. Analysis and interpretation

8.1. Demographic profile of sample respondents

To analyze the five hypotheses, different demographic variables are considered.

They are Gender, Age Group, Education and Occupation of the respondents.
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Table 1: Demographic Profile

S Frequency
No
SBI Federal bank Total
Gender No % No % No %
1 Male 29 72.50 30 75.00 59 73.75
2 Female 11 27.50 10 25.00 21 26.25
Total 40 100.00 40 | 100.00 80 100.00
Age
1 <23 15 37.50 15 37.50 30 37.50
2 24-30 11 27.50 10 25.00 21 26.25
3 31-50 7 17.50 9 22.50 16 20.00
3 >50 7 17.50 6 15.50 13 16.25
Total 40 100.00 40 | 100.00 80 100.00
Education
1 Below SSLC 0 0.00 2 5.00 2 2.50
2 SSLC 3 7.50 3 7.50 6 7.50
3 Higher Secondary 6 15.00 8 20.00 14 17.50
4 Graduate 16 40.00 4 10.00 20 25.00
5 Post Graduate 11 27.50 17 42.50 28 35.00
6 Professional 4 10.00 6 15.00 10 12.00
Total 40 100.00 40 | 100.00 80 100.00
Occupation
1 Student 10 25.00 3 7.50 13 16.30
2 Self employed 9 22.50 12 30.00 21 26.20
3 Service 8 20.00 13 32.50 21 26.20
4 Agriculture 1 2.50 0 0.00 1 1.20
5 Professional 6 15.00 7 17.50 13 16.30
6 Others 6 15.00 5 12.50 11 13.80
Total 40 100.00 40 | 100.00 80 100.00
Annual Income
1 <100,000 15 37.50 14 35.00 29 36.3
2 100001-500000 22 55.00 24 60.00 46 57.50
3 500001-10,00,000 2 5.00 2 5.00 4 5.00
4 >10,00,000 1 2.50 0 0.00 1 1.20
Total 40 100.00 40 | 100.00 80 100.00

Source: Primary data
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Out of the customers selected for the study (46.25%) belonged to the age group
of 24-50 years, 73.75% are male. While 42.5% of the customers of federal bank are post
graduates, 40.0% of the SBI are graduates Most of the selected customers (25.0%) of
SBI are students while majority of Federal bank customers (32.5%)are occupied in
service and 57.5% of the customers have annual income between Rs 100,001 to Rs
500,000.

8.2. Products Availed by Customers

Of the various products and services offered by banks, mainly 8 products are
brought under the present study
Table 2: Products Availed by Customers

SBI Federal bank Total

Products
No %* No %* No %*
Deposit 37 92.50 35 87.5 72 90.00
Loan 20 50.00 20 50.00 40 50.00
ATM 36 90.00 33 82.50 69 86.30
Internet Banking 10 25.00 7 17.50 17 21.30
Credit/Debit card 21 52.50 12 30.00 33 41.00
Locker Facility 5 12.50 9 22.50 14 17.50
Insurance 0 0.00 2 5.00 2 2.50
Tele Banking 7 17.50 5 12.50 12 15.00

Source: Primary data *Percentage calculated on total number of respondents

From the above table shows that the products availed from bank, 90.0% of the
customers are found to have deposits while only 2.5% has taken insurance from bank.
ATM facility is also found to be popular among customers. Compared to Federal Bank,
the customers of SBI are more internet facility, credit /debit card and tele banking.
However, locker and insurance are found to be used by more of customers of Federal
bank than SBI.

59



Volume 4(2), September 2017 JOURNAL of dbct

8.3. Perception of Customers
8.3.1. Tangibles:

Here tangibles means physical facilities, equipment and appearance of personnel.
For studying the customers satisfaction with respect to tangibles, seven variables viz
location, physical facilities, bank employees, modern equipment, seating facilities and
brochure and other materials have been identified. The result of analysis are depicted

below
Table 3: Satisfaction level with respect to Tangibility
Strongly . Strongly -
Tangibles Agree Agree | Disagree Disaqree No Opinion Results

SBI | FB |SBI |FB |SBI |FB |SBI |FB |SBI |FB

X?=5.787 with 2
Location 21 27 |14 | 13 5 0 0 0 0 0 |df;not significant
at 5 percent level
X°=1.850 with 3
Physical facilities 12 12 |23 | 26 4 2 0 0 1 0 |df;not significant
at 5 percent level
X°=4.936 with 3
8 11 (24 | 27 5 2 0 0 3 0 |df;not significant
at 5 percent level
Appearance of bank’s X2:1.8'0.8.7 with
PP 2 13 |24 |25 | 6 2 0 0 8 0 |3 df;significant at

Appropriateness of
physical facilities

employees 5 percent level
X?=0.25 with 1
Use of Modern | 5 1 55 120 |20 |0 |0 | 0 |0 | 0 |0 |dfnotsignificant
equipment

at 5 percent level
X*=10.205 with

Seating facilities 11 15 |16 |23 |10 | 2 0 0 3 0 | 3df; significant
at 5 percent level

X°=8.859 with 3
7 17 (29 | 23 2 0 0 0 2 0 | df; significant at
5 percent level

Total 81 |115 |150 [157 |32 | 8 0 0 17 0
Percentage 28.9 |41.1 [53.6|56.1 |11.4 |29 |00 |0.0 | 6.1 0.0

Source: Primary Data
Kruskal Wallis test=0.317
From the above table shows that the satisfaction level of customers of SBI and

Understandability of
the Brochures

FB with respect to the seven elements of tangibles. While 41.1 % of the federal bank
customers are highly satisfied with the tangibles of the bank, only 28.9% of the SBI
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customers are highly satisfied with it.53.6% and 56.1% of the customers of SBI and
Federal Bank respectively are also satisfied with the tangibles of the bank. But 11.4% of
SBI customers and 2.9% of Federal Bank customers are dissatisfied with it.6.1% of SBI
customers are found to have no opinion in this regard. However the Kruskal Wallis test
finds no significant difference of opinion among respondents in both the bank
(p=0.317,which is >.05) hence the null hypothesis stating that there is no difference in
the level of satisfaction among customers concerning the tangibles in federal bank and

SBI stands accepted.
8.3.2. Reliability

Here reliability means ability to perform the promised service dependably and
accurately. For studying the consumer satisfaction with respect to reliability, six
variables viz dependability accuracy of records, secrecy, and reasonability of charges,
promise and faith are used. The result of analysis are depicted below:

Table 4: Satisfaction level with respect to reliability

Strongly Strongly
Reliability Agree Disagree
SBI| FB | SBI| FB | SBI| FB| SBI| FB| SBI| FB

Agree | Disagree No Opinio Results

X*=0.474 with 1 df;not
Dependability | 14| 17 | 26 | 23| 0 | 0| O | 0| O | O | significantat5 percent
level (Accept Ho)
X*=1.270 with 1 df;not
200 151 20| 25| O | O| O | O| O | O | significantat5 percent

Accuracy of

accounts
level
X*=2.467 with 1 df;not
Secrecy 26| 22| 14| 16| 0| 2| 0| O| O | O | significantat5 percent
level

X°=6.330 with 4 df;not
7111 17| 22| 13| 7| 2 | 0] 1 | O | significantat5 percent
level
X?=9.507 with 4 df;
Punctuality 8| 15| 21| 23| 5| 2| 3| 0| 3 | 0| significantat5 percent

Reasonability of
charges

level
Faith in Banks X?=0.195 with 2 df; not
Products and 100 9 | 27| 27| 3| 4| 0| 0| O | O] significantat5 percent
Service level
Total 85| 89 | 125|136| 21| 15| 5| 0| 4 0
Percentage 35.4 37.1/ 52.1| 56.7| 88|6.3] 21|0.0] 1.7 0.0

Source: Primary data, Kruskal Wallis test=0.317
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From the above table shows that the satisfaction level of customers of SBI and
FB with respect to the five elements of reliability. While 37.1% of the Federal bank
customers are highly satisfied with the reliability of the bank.35.4% of the SBI
customers are highly satisfied with it.52.1% and 56.7% of the customers of SBI and
Federal Bank respectively are also satisfied with the reliability of the bank. But 8.8% of
SBI customers and 6.3% of Federal Bank customers are satisfied are dissatisfied with
it.2.1% of the customers of SBI are highly dissatisfied with it.1.7% of SBI customers
are found to have no opinion in this regard. However, the Kruskal Wallis test finds no
significant difference of opinion among the respondents in both the banks
(p=0.317,which is>.05)and hence the null hypothesis stating that there is no difference
in the level of satisfaction among customers concerning the reliability in Federal Bank

and SBI stand accepted.

8.3.3.Responsiveness

Responsiveness here means willingness to help customers and provide prompt
service. For studying the customer satisfaction with respect to responsiveness ,seven
variables viz .attitude of employees, need for recommendation ,time in queues
,promptness in service, willingness to help ,readiness to respond and grievance redressal

have been identified. The results of analysis are shown below:
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Table 5: Satisfaction level with respect to Responsiveness

Strongly . Strongly No
Responsiveness Agree Agree Disagree Disagree | Opinion Results
SBI | FB | SBI | FB | SBI | FB | SBI | FB | SBI | FB

X*=6.944
with 4 df;not
Attitude of 10 13 14 18 10 9 3 0 3 0 significant at
Employees 5 percent
level (Accept

Ho)
X°=11.689
with 4 df;
Recommendation 5 13 26 13 8 12 0 2 1 0 significant at
5 percent

level
X°=6.476
Waiting in V\.'ith.Af df;not
Queues 9 7 16 25 9 7 3 1 3 0 | significant at
5 percent

level
X*=9.030
Promptness in .W'.th 3 af
Service 3 8 23 28 11 4 3 0 0 0 | significant at
5 percent

level
X°=6.984
- with 3 df; not
W'”'Eg;‘pessm 7 1 7 12|27 |16 |0 0] 0] significantat
5 percent

level
X*=8.314
Readiness to W.'th.4. df; not
respond 6 9 11 | 19 | 19 | 12 3 0 1 0 | significant at
5 percent

level
X*=5.544
. with 4 df; not
(Fire'g;g;;f 5 | 13|18 |17 |1.6| 9 | 0| 0] 1| 1] significantat
5 percent

level

Total 45 | 70 | 128 | 142 | 80 | 64 | 18 | 3 9 1

Percentage 16.1 | 25.0 | 45.7 | 50.7 | 28.6 | 229 | 64 |11 ] 3.2 0.4

Source: Primary data, Kruskal Wallis test=0.317
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From the above tables shows that the satisfaction level of customers of SBI and
FB with respect to the seven elements of responsiveness. While 25.0% of the Federal
Bank customers are highly satisfied with the responsiveness of the bank,16.1% SBI
customers are highly satisfied with it.45.7% and 50.7% of the customers of SBI and
Federal Bank respectively are also satisfied with the responsiveness of the bank. But
28.6% of SBI customers and 22.9% of Federal Bank customers are dissatisfied with it.
However the Kurskal Wallis test finds so significance difference of opinion among
respondents in both the banks(p=0.317,which is>.05)and hence the null hypothesis
stating that there is no difference in the level of satisfaction among customers
concerning the responsiveness in Federal Bank vis SBI stands accepted

8.3.4. Assurance

Assurance here means Knowledge and courtesy of employees and credibility of
security systems. For studying the customer satisfaction with respect to assurance, five
variables viz confidence in banks employees, safety, politeness of bank employees,

knowledge and security systems are identified. The result of the analysis are depicted

below:
Table 6: Satisfaction level with respect to Assurance
Strongly - Strongly | No
Assurance Agree | Adree | Disagree | pooaree | Opinion Results

SBI | FB |SBI| FB |SBI| FB | SBI| FB | SBI| FB

X?=6.042 with 3 df;not
7 15 | 27| 18| 5 7 1 0 | 0| O Fignificantat5 percent level
(Accept Ho)
H 2_ H .
Trust in Banks 7 151320 23] o 5 1 ol ol ol X_ —_7.382 with 3 df;not
Employees significant at 5 percent level
Bali 2_ ; .
oliteness of Bank 1 11 1 201 251 17| 2 1 0 110l X 18.937 with 4 df;
Employees significant at 5 percent level
Knowledge of X?=10.993 with 4 df;
Bank Employees significant at 5 percent level

X?=1.333 with 3 df;
significant at 5 percent level
Total 41 | 76 [127/103| 23| 19| 5 | 2 | 4 0
Percentage | 20.5| 38.0|63.5[51.5/11.5 95| 25| 1.0] 2.0 0.0
Source: Primary data, Kruskal Wallis test=0.317

Confidence in
bank’s Employees

6 15130 19| 0 4 2 2|1 2|0

Security Systems | 20 | 20 | 18| 18| 1 2 0 o(1]0
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From the above table shows that satisfaction level of customers of SBI and FB
with respect to the five elements of assurance.While 38.0% of the federal bank
customers are highly satisfied with the assurance of the bank,20.5% of the SBI
customers are highly satisfied with it.63.5% and 51.5% of the customers of SBI and
Federal Bank respectively are also satisfied with the assuance of bank.But 11.5% of SBI
customers and 9.5% of Federal Bank customers are dissatisfied with it.However the
Kurskal Wallis test finds so significance difference of opinion among respondents in
both the banks(p=0.317,which is>.05)and hence the null hypothesis stating that there is
no difference in the level of satisfaction among customers concerning the assurance in

Federal Bank vis SBI stands accepted

8.3.5. Empathy
Empathy here means caring and individualized attention that the firm provides to its

customers. For studying the customer satisfaction with respect to empathy, seven
variables viz personal attention, understanding needs, best interest towards customers
operating hours, problem solving and advising are used. The results of analysis are
depicted below:

Table 7: Satisfaction level with respect to Empathy

Strongly Stronglyy  No
Empathy Agree Disagreg Opinion
SBI| FB| SBI| FB| SBI| FB| SBI| FB| SBI| FB

Agree | Disagree Results

X*=5.696 with 4 df;not
Personal Attention | 5| 4 | 21| 26| 9| 10| 4| 0| 1| 0 | significantat5 percent level
(Accept Ho)
Understanding X?=5.261 with 4 df;not
customer needs significant at 5 percent level

F 2_ : .

Best interest towards al 9l 2 200 7111l 110l 6l 0l . _)(_—9.907W|th4df,
customers significant at 5 percent level

2_ R .
Operating Hours 6|18| 29| 18| 4| 4| 0| 0| 1| O .X._.6'494W'th3df’ not

significant at 5 percent level

X*=12.487 with 4 df;
significant at 5 percent level

X*=11.138 with 4 df;

5| 8| 22|20 8|11 4| 0] 1|1

Problem Solving 5| 11| 16| 20| 13| 7| 0| 0| 6| 2

Assistance in Solving 71120 16! 2401 10! 2| 1| 0l 61 0

queries significant at 5 percent level
Guidance 7119| 13| 13| 11| 4| 1| 0| 8| 4

Total 39| 81]139| 141) 62| 51| 11| 0] 29 7
Percentage 13.928.9 49.6| 50.4| 22.1) 18.2 3.9| 0.0/ 10.4 2.5

Source: Primary dat, Kruskal Wallis test=0.317
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From the above table shows that satisfaction level of customers of SBI and FB
with respect to the seven elements of empathy.While 28.9% of the federal bank
customers are highly satisfied with the empathy of the bank,only 13.9% of the SBI
customers are highly satisfied with it.49.6% and 50.4% of the customers of SBI and
Federal Bank respectively are also satisfied with the empathy of bank.But 22.1% of SBI
customers and 18.2% of Federal Bank customers are dissatisfied with it.10.4% of SBI
customers and 2.5% of Federal Bank customers are found to have no opinion in this
regard.However the Kurskal Wallis test finds so significance difference of opinion
among respondents in both the banks(p=0.317,which is>.05)and hence the null
hypothesis stating that there is no difference in the level of satisfaction among

customers concerning the empathy in Federal Bank vis SBI stands accepted

Table 8: Preference for attributes for customers

Attributes Weighted Mean Rank
Tangibles 3.46 5
Reliability 3.39 4
Responsiveness 3.10 3
Assurance 2.91 2
Empathy 2.08 1

Source: Primary data
Table shows the ranks assigned to the five attributes of the bank under study by
customers on the basis of weighted mean. Accordingly, empathy, assurance,
responsiveness, reliability, and tangibles are ranked 1,2,3,4,5 respectively. Thus,
empathy is found to be the most prioritized attribute and tangibles is found to be the

least priorized attribute of a bank by the customers

On the basis of the results and findings of the study constructed a service quality
model for banks. Banks can attain a high total quality of service by adopting this model
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Model Showing Total Service Quality for Banks

Figure 1:Model Showing Total Service Quality for Banks

There are number of elements or contributors to the total quality of services of
banks. They are grouped into five broad heads viz., Service features, Customer
communication system, satisfied group of employees, Infrastructure facilities and
technology.

A brief explanation about this:-
a) Service Features

One of the major element or factor that influences the service quality is the
features of product. The features includes cost, procedures need to access it, use of
service etc. These features must satisfy the needs and wants of targeted customers. So
banks must conduct surveys or other similar activities to know the requirements of
targeted customers and design services or product in tune with requirements of

customers.
b) Customer Communication System

It is the system that works to make aware of and educate the customers about the
features of product or service. how it can be accessed and used etc. It also helps banks
to create a good relation with their customers. Through this system banks will get
feedbacks from customers about quality and other features of services.
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c) Satisfied employees

The satisfied group of employees will lead to smooth delivery of services, that

is, it will increase responsiveness, promptness, courtesy etc of employees.
d) Infrastructure facilities

If there is enough customer space, convenient arrangement of premises etc

should contribute to the total service quality.
e) Technology

In this competitive banking service market technology is considered as one of
the product or service differentiator from the competitors' products or services. So use
of up-to-date technology should increase service quality of banks.

f) Total service quality

Total service quality is the sum total of service design quality, customer
communication system quality, employees quality, infrastructure quality and technology
quality. Banks should take steps to maximize the quality of each element, through

which they can attain maximum service quality.
g) Customer satisfaction

Then a bank provides services with a quality that is equal to the expectation of
customers, then it can be said that those customers are in a state of satisfaction. If the
bank can provide a quality more than customer expectation then customers will be
delighted or they are in a state of high satisfaction. If the quality is not reached to the

customer expectation, then customer is in a dissatisfied state.
h) Customer loyalty and retention

When customers are satisfied with the quality of service provided by their bank,
they may repeat purchase of the same product or purchase another product of the bank.

Then such customers are called loyal customers. Customer loyalty is very important in a
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competitive and dynamic environment like banking services environment. Once the
customer shows his loyalty his retention is comparatively easy for bank. For retaining
customers banks must keep in touch with their customers frequently and it is very

important for the success of banking business.
10. Suggestions

The foregoing discussions revealed the gap between public sector banks and
new private sector banks on service quality as perceived by customers. It also revealed
the weak points where both public sector banks and new private sector banks need to
pay their serious and immediate attention. Service delivery and customer delight is
probably one of the most debatable issues gripping the banking industry in our country.
So, in order to fill these gaps, certain suggestions are hereby put forwarded which will

be useful to both public sector banks and new private sector banks

e Both public sector and private sector banks should take steps for specialised training
of employees. The training program should focus on the factors that improve the
responsiveness, promptness, courtesy etc., of employees. So that banks can increase
their responsiveness and assurance quality. It will lead to increased efficiency and
productivity of employees.

e Banks should take steps to provide more personalized services means, pay individual
attention to customer's needs and wants, by which they can increase perceived
quality on empathy dimension. It also provides better satisfaction and retention of
customers.

e Take steps to educate and make their customers or make them aware about the value
added services like internet banking, mobile banking etc., methods of using these
services. It is essential for the successful and effective implementation of these types
of services. Also, if these services are used regularly by customers banks can reduce

their cost considerably.
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e Both public sector banks and private sector banks should conduct customer
awareness programmes to make the customers well aware of the service and
products, by which banks can interact with their customers and build a good
relationship with them.

e Both categories of banks should take steps to minimise the procedures and
formalities that are to be fulfilled by customers while providing a product or
service. This will help them to increase service reliability.

e Use up-to-date technology and create a highly motivated group of employees to
deliver services to customers. It will increase the promptness, timeliness and
regularity of services. The end result of these will be the increased reliability
quality.

e The introduction of customers service committees in all branches.

e Ensuring the availability of officials for meeting customers on a prescribed day

every month for handling customer complaints.
11. Conclusion

Maintaining good relation with the customer is essential in the present
competitive environment prevailing in the banking services market of Kerala. The
success of the banking business depends upon the aspect understand the customer. So
bank need to build a relationship with their customers by offer better quality services
than others can provide. This will lead to customer satisfaction and increased customer
loyalty and retention. The focus of banking business tomorrow will have to be customer
oriented. The role of human resources is found significant since customers are found
more sensitive to the impolite behaviours of bankers. "Give service" has been the
morale for the banking industry for decades past and it is applicable today and it will be

a key success in the decades to come.
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Abstract

The present paper invites attention to the constant recurrence of the term
‘English’-both as a language and as an idea- in four inchoate Malayalam novels (about
contemporary society) published during the decades around 1900: Saraswathi
Vijayam(1892), Lakshmikesavam (1892), Sukumari(1897), and Parishkaravijayam
(1906). Unlike in Europe, the genre of novel, though largely a colonial literary form,
became in Malayalam the most powerful literary tool for the emerging middle classes
and the common masses to destabilize hegemonic discourses as evidenced from the

social and communal affiliations of the authors and novels.
Keywords : Saraswathi Vijayam, Lakshmikesavam, Sukumari, Parishkaravijayam
1. Introduction

It is to be specially noted that the novels under consideration are multivocal and
textured, covering a staggering spectrum of strata and subcultures. The trait is all the
more notable in the case of novels from the denatured social sphere of Malabar, the
original epicenter of Kerala modernity. Exposed quite early to overseas trade, habited
by an international population of different hues and faiths, plowed on by Tippu’s
invasion and administrative reforms, it also witnessed the first modern European
foothold of mercantilism in the fifteenth century. The first and second Malayalam
newspapers were published from there. It was there that the land was systematically
surveyed and taxes levied for the first time. The same place witnessed feudalism
develop its first cracks. Roads and railways added to the momentum. Revitalization

movements of Ayurveda enunciated the vision of a unified Kerala for the first time,
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much before Congress came up with the demand (Panikkar 179). Nationalist
aspirations, political movement, a progressive public sphere, hospitals, printing press,
aggressive missionary activities, emergence of an enlightened middleclass, anti-caste
movements, direct colonial interventions, etc., redefined the political map and recast the
social sensibility of the region. No wonder there are overt and covert references to
Tippu’s invasion, train, new roads, census, Nair Marriage Bill, feudalism, slavery and
slave trade, colonial ethnography, Christian factional feuds, to mention a few, in these

novels.

SaraswathiVijayam (1892), written by the activist-advocate PothriKunhambu,
describes the miserable life of Pulayas in Malabar. It advocates a rupture with the
ossified paradigms and champions English education as an emancipatory agent. The
novel describes how a pulaya youth, fleeing certain persecution, climbs the social ladder
through English education and by apostasy. The proclivity to English, which is openly
expressed in Indulekha and Lakshmikesavam, finds a more subtle and but stronger
expression here. To borrow the words of Dileep M. Menon, the novel: celebrates
English education for untouchables as a means of escaping subordination. He is only too
conscious of the radical possibilities opened up for the subordinated castes by colonial
modernity. Throughout the novel there is at once an agonized engagement with Hindu
tradition as well as the overwhelming recognition of the futility of a constructive

dialogue with it. Tradition subordinates, modernity frees” (112).

The position of the author on religion and conversion is a tricky problem.

DileepMenon opines that the novel is a testament to:

Kunhambu’s own struggle with Hinduism and the classical canon. Tradition, more
specifically Hindu tradition, does not allow Kunhambu an easy habitation despite his
mastery of it. Saraswativijayam represents for Kunhambu the limit of his engagement
with tradition, the point beyond which any creative reworking of Hinduism becomes
impossible. (129)
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This decisional dilemma is apparent in Kuberan Namboothiri who is portrayed as
immensely rich, scholarly in Sanskrit scriptures, miserly and considers pulayas as
subhuman, a mere movable commodity. He denigrates his own sudra acolytes. However
the novelist carefully suggests that he is not inherently evil but is conditioned due to
enveloping social structures and circumstances (58, 68-69). We see constant wanderings
to evade law change his acquired mindset. It needs to be noted that Brahmins had a lot
of movement restrictions and it is their violations that redeem him. He boards a train,
mixes with a lot of people and experiences an enlightenment of sorts. That is, he
indulges in a lot of ‘sins’ and paradoxically get purified in the process in a social space
created by and saturated with symbols and systems of colonial modernity. In short,
every character in the novel grudgingly or willingly imbibes a radically new worldview
which is more of less identified with English. Tellingly they do not become hollow
Anglophiles, but actually transgress supposedly inviolate normative discourses and
transcend age-old restrictions.

Lakshmikesavam (1892), the first novel in the former princely state of Kochi, was
authored by K. Padoo Menon. Understandably, many themes in Indulekha and
Saraswathivijayam find expression here. In addition there are glances, however fleeting,
of the rapidly changing social scenario which permits assertion of subaltern identity.
Such scenes capture the systemic changes leading to the deterioration and eventual
disappearance of the uncontrolled and arbitrary power wielded by such landlords before
the British rule. There are graphic descriptions of Madras (138—40) which appears to
be the concrete articulation of colonial civilization and advancement, a living
demonstration of what colonial modernity can achieve. Extolling the British intelligence

and competence, Lakshmi, the heroine of the novel, remarks:

No words are excessive to describe the intelligence of the British. Did not you see
the railway and postal service yourself? We would not have believed in their existence
had we not witnessed them firsthand. (142)
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Revolutionary ideas like man-woman equality and the right of women to choose
their husbands, as in Indulekha, are echoed here too. In a discussion between Adv.
Kanmaran Nair (Lakshmi’s father) and Kesavanunni Nair (her future husband) there are
progressive ideas in this regard (144). Notably, one qualification of Lakshmi in the eyes
of Kesavanunni in marrying her is her command of English (151). Lakshmi, with a
view to averting a forced marriage with the lord who is thrice her age, leaves her house
with her maid Meenakshi. In the ensuing conversation between her uncle Chathar
Menon and a Brahmin, English is accused of corrupting women and precipitating the
present crisis (178). Menon, of course, tries to defend English and modern education as
best as he could. Here we have to note an important thing: the vehement criticism of the
Brahmin indirectly concedes that English has the ability to cultivate qualities such as

confidence, courage and independence.

Sukumari (1897), a novel with an intricate plot, by Joseph Mooliyil was written
with the express intention of describing and propagating the activities of Basal Mission
in north Malabar. Predictably, the call for conversion is neither subtle nor subdued here.
The novel claims that the Mission has completely demolished caste in the congregation.
Matha, even though sullied by the fact of her son’s apostasy, says: “These people have
no caste. They are all equal. And they enroll people from every caste to join them.
Pattar, Nair, Tiyyan and Cheruman, once they immerse themselves in that ocean,
become alike.” (277). Interestingly, Saraswativijayam, written five years ago, comes up

with an identical description of the new Basal Christian community (80).

English, however, figures as an ambiguous entity in the novel. For example,
Satyadasan, who can be called the protagonist of the piece, views English as a tool to
achieve upward social mobility (303—04) with no intrinsic value; he is acutely aware of
how the British exploit indigenous resources and create exploitative consumption
patterns in the local population to swell the imperial coffers (308). The novel also
ridicules the pervasive practice of aping the English—that is the habit of not
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assimilating the broader values that English should have bestowed upon its learners as
in Madhavan and Indulekha.

Parishkaravijayam (1906) has as its backdrop the internal conflicts of the Latin
Catholic community in negotiating the advent of modernity in Kochi. Nothing
conclusive is known about its author VaryathChori Peter. English is a leitmotif in
Parishkaravijayam, both as a pragmatic tool and as the embodiment of a new
worldview capable of purging the community of superstitions which have crept into it
over a period of time by ignorance and intimate cultural contacts with other peoples. It
was thanks to a fortuitous English education that Mathu (Mathew), the central figure of
the novel, gains reformist insights, broadens his outlook, lands a good job and leads a
comfortable life. This, however, does not induce complacency in him; nor does it
alienate him from the less educated members of the community. Mathu holds that
progress cannot be equated to any specific caste or creed, but is a matter mindset, an
attitudinal change: it is the willingness to imbibe desirable qualities in others, get rid of
irrational customs, drop expensive rituals, assimilate contemporary geist and to keep
abreast of scientific/technological breakthroughs (35). English is eulogized as the single
most decisive factor in edifying youngsters, emboldening them to critique prevailing
norms, enabling them to question embedded beliefs and helping them secure gainful
employment. Mathu is also alive to the rapidly shifting social equations and economic
structures and wants the community to adapt itself to the changes: they need to acquire
skills, should be willing to migrate if necessary, have to aggressively pursue trade and
agriculture, etc., failing which, it is bound to decimate them and reduce them into an
intellectually stunted populace. (44—45)

He reiterates the crucial strategic importance of education and laments how the
community lags behind in the pursuit, at a time when others, most of them on newly
drawn communal lines, were moving earth and heaven to get modern—that is to say
English—education. And the Latin community’s reluctance is all the more condemnable

because the British are strong preachers and practitioners of meritocracy, without
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attaching any importance to caste, creed and complexion (46). It is debatable whether
the colonial authorities were really so, but the point is the Mathu/author, and by
extension many of the disadvantaged social groups, thought so. To drive out the apathy
and ennui that Mathu perceives in his coreligionists, he cites the examples of high caste
Hindus who have shelved the ancient proscription against sea voyage and went to
English for higher studies and now serving as doctors, engineers and barristers. So have
done the Ezhavas, Muslims and Nairs (48). He also criticizes the largely cold reception
that the Latin community has accorded to English education offered by Protestant
missionaries through their schools and colleges in Kottayam and thereabouts, and hopes
one day Catholics will embark on education and will produce a better informed
Christian populace (48-49).

2. Themes and motifs

From the aforesaid works one may say with a fair degree of confidence and
accuracy that they conceive English not as a medium of communication but as the
concrete and tangible articulation of a powerful, desirable, superior and emancipatory
worldview. It is an engine of creativity and reconceptualization. Of course the colonial
rulers never had noble intentions of enlightenment and empowerment when they
decided to introduce English in their territories. For them English was an instrument “to
create a willing and culturally servile administrators, clerks and other civil servants (the
middle classes) who could skillfully and professionally administer the country”
(Ganguly-Scrase and Scrase 132). Even while supplying the paraphernalia of progress,
it would constantly remind the conquered people of their inferior standing. It, as
Alastair Pennycook comments, “. . . is both the language that will apparently bestow
civilization, knowledge and wealth on people and at the same time is the language in

which they are racially defined.” (4)

But at least for certain social spaces and agents, whose perceptions we have
gleaned from these novels, it turned out to be a way to wriggle out of the stranglehold of

caste and congealed customs. In fact most social reformers and thinkers of the day were
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willing to introspect and critique their own traditions and practices in relation to
European ways, Christianity, English and modern science. For example this is how Raja

Ram Mohan Roy unabashedly eulogized western science and technology:

While we look forward with pleasing hope to the dawn of knowledge, thus
promised to the rising generation, our hearts were filled with mingled feelings of delight
and gratitude, we offered up thanks to providence for inspiring the most generous and
enlightened nations of the West with the glorious ambition of planting in Asia the arts

and science of Modern Europe. (Panikkar 169)

Equally interesting was the predicament that Indian intelligentsia felt in being torn
between tradition and modernity expressed through the confrontation between
indigenous belief systems and an aggressive Protestant Christianity. M.N. Srinivas

comments in this context thus:

The appreciation of missionary work often led Indians to be very critical of their
own society. The continuous perception of the contrast between themselves and their
rulers produced a feeling of inferiority among many educated Indians, a feeling which
took a variety expressions and postures from self-debasement to bitter denunciation of
everything Western. Xenophobia, paleocentricism and communism, and the extreme
idealization of Indian life and culture coupled with crude caricaturing of Western life
and culture, were among the varied reactions of educated Indians to the West, and the

same individual often shifted from one posture to another. (80)

There were many factors which endeared the British to the common man and
incurred the wrath of the former elites, now having a tough time getting attuned to the
changed times. One such move was the British attitude vis-a-vis slavery. Though
English had been a prominent player in slave trade, by the nineteenth century there was
a volte face in its policy. To cut a long story short, English became the main driving
force of anti-slavery movements (Ferguson 114—22). The Crime of Congo by Sir
Arthur Conan Doyle (1909) merits mention in this context. Adrian Desmond and James
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Moore in Darwin’s Sacred Cause: Race, Slavery and the Quest for Human Origins
argue that his theory of evolution was partly motivated by a burning desire to end the
atrocities perpetrated in the name of differential ‘races’ in his time. There is no
questioning that the Origin of Species (1859) heavily impacted on popular imagination
and public opinion regarding the spurious concept of race in vogue in Europe and
America. The British, often under the pressure of zealous Protestant missionaries
(Alosysious 36, 108-09) had initiated legislation to stop sati, slavery, etc., in India.

3. Ideational Undercurrents

English versus Sanskrit: Throughout most of the novels, there is an overt
antagonism towards Sanskrit, which is most often presented as retrograde and
anachronistic. As in many other novels, Sanskrit is presented as the big Other of English
in Saraswathi Vijayam. It is by copiously quoting Sanskrit verses that Kuberan
Namboorthiri legitimizes his relative superior position in the social hierarchy, maintains
his hegemonic subjectivity and justifies his wicked deeds (60,66). He is blissfully
ignorant of the contemporary social upheavals and the tides of colonial modernity. He
does not try to break free of the episteme wrought by Sanskrit and is incapable of
assimilating new ideas and ideals. This is hardly surprising as the medium to access the
new views—English— is alien to him. On the other hand Marathan, a pulaya youth
allegedly murdered by a henchman of Kadambaran Namboothiri, escalates the social
ladder through the twin processes of English education and conversion to Christianity.
Intriguingly, Namboothiri’s daughter, who is ostracized from the Brahmin community
on fabricated charges of adultery, also embraces Christianity and her daughter is
married to the same Marathan, rechristened Yesudasan, literally the servant of Jesus.
Parishkaravijayam also contains broadsides against Sanskrit, but within a pedagogical
framework. It criticizes the practice of making pupils learn Sanskrit conjugations and
inflections by rote, rendering them unable to read anything anew or cannot come up

with their own sentences. On the contrary, Mathu claims, English education instills in
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the learner the ability to generate original sentences through carefully planned
gradational books. (65)

Brahmins: Another deep undercurrent pertains to the portrayal of Brahmins who
are shown as profligate, philistines, hedonistic, womanizers, gluttons or money lenders.
Generally speaking the Kerala Brahmins or Namboothiris are presented as ignorant,
arrogant and incompetent, but not innately crooked. Contrastingly, there is a Tamil
Brahmin named Ventika in Parishkaravijayam. He is a moneylender with a fair degree
of understanding and humanness, and a prominent character of the novel is substantially
indented to him. The point, however, is his keen awareness of modern education. His
elder son is an attorney in Madras and the second son in a Munsif in Thoothukkudi. The
third son is an overseer in the department of engineering and the youngest son is doing
F.A. in Madras. His first daughter is married to a rich feudal lord in Palakkad and the
second is the wife of a police inspector (135). Not only is he fully conscious of the need
for education, but also realizes that Latin Catholics are lukewarm in the education of
their children (135). Interestingly he also echoes Mathu’s view that the British are caste
blind and place utmost premium on merit. (136). Saraswativijayam contains a character
named Kuppu Pattar, an unscrupulous cloth merchant, who ensure the sale of his wares
by hook or by crook (57). He is acutely aware of the legal mechanisms and intervenes
on behalf of Kuberan Namboothiri and becomes his confidant. We have to remember
that these novels came out immediately before and after the historic Malayalai
Memorial in 1891 which in effect was an all-out attack against the privileged layer of

non-Malayali Brahmans.

The Ascending Nair: In most novels of this age, Nairs as a whole are educated
and receptive to changes, unlike the stubborn Brahmans. Lakshmikesavam clearly
illustrates this. We have to remember that all the novels succeed Prachina Malayalam
by Chattambi Swamikal in which he argued that Kerala had originally belonged to the

Nairs and it was imperative to drive the usurping Brahmins from here. We are not trying
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to say that the Nair authors were advocating revivalism but definitely they had shaken
off the intellectual and ideational torpor by the time under reference.

Constant and Eventual Travels: All the novels contain detailed descriptions of
travelling far and wide, out of volition but mostly under compulsion. It is through his
wanderings as a fugitive that Kuberan Namboothiri undergoes mental transformation.
Lakshmikesavam oscillates between two narrative spaces: the village saturated by
restrictive practices and the metropolis (Madras) as the actualization of merit and
opportunities that the empire has spawned. Sukumari is also full of journeys. The hero
and the heroine face traumatic spatial displacements which ultimately purify, refine and
toughen them. In comparison Parishkaravijayam contains fewer travels but still there
are frequent trips between houses and places, all of which cause a certain degree of

conflict and later reconciliation.

It is thus clear that these works treat English as the byword of progress, an
antidote to the fatal diseases which had fatally afflicted the social body. And true to the
nature of medicine, English in not intended to replace existing cultural habits, literary
sensibility and cognitive matrices, but to act as a corrective force, a platform for critical
self-evaluation and introspection. As already mentioned, this was not a phenomenon
confined to literature. To conclude we summarize our arguments as follows. One:
English figures in all of them in varying degrees and dimensions as a potential agent of
emancipation and enlightenment. Two: Invariably they place Sanskrit as the antithesis
of English, the great Other. Three: Namboothris are represented as benighted laggards
whereas Tamil Brahmins are depicted as abdominally cunning and eminently practical.
Four: In contradistinction, Nairs appear as the champions of progress, torchbearers of
enlightenment and mediators of the concomitant sociopolitical awakening, amply
supported and imitated by aspiring Christians and emerging Ezhavas. Five: Spatial
displacement to evade punishment or necessitated by ostracism is a key experience in

removing entrenched interdictions.

81



Volume 4(2), September 2017 JOURNAL of dbct

Works cited
I.  Primary works

Kunhambu, Pothri. Saraswativijayam. George Irumpayam Ed. NaluNovelukal. Trichur:
Sahitya Akademi1985. (1892)

Menon, K. Padoo. Lakshmikesavam George Irumpayam Ed. NaluNovelukal. Trichur:
Sahitya Akademi1985.

Mooliyil, Joseph. Sukumari. George Irumpayam Ed. NaluNovelukal. Trichur: Sahitya
Akademi1985. (1897).

Peter, VariathChori. ParishkaraVijayam. Ernakulam: St. Paul’s, 2006 (1906).

ii. Secondary works

Aloysious, G. Nationalism without a Nation in India. New Delhi: OUP, 2014.
Desmond, Adrian and James Moore.Darwin’s Sacred Cause: Race, Slavery and the
Quest for Human Origins. London: Penguin, 2010.

Ferguson, Nial. Empire: How Britain Made the Modern World. London: Penguin, 2004.
Ganguly-Scrase, Ruchira and Timothy J. Scrase.Globalisation and the Middle Classes
in India: The social and cultural impact of neoliberal reforms. London: Routledge,
2011.

Menon, Dilip M. The Blindness of Insight. New Delhi: Navayana, 2011,

Panikkar, K.N. Colonialism, Culture and Resistance. New Delhi: OUP, 2010.
Pennycook, Alastair. English and the Discourses of Colonialism. London: Routledge,
1998.

Srinivasan, M.N. Social Change in Modern India. Hyderabad: Orient Longman, 2004.

82



Volume 4(2), September 2017 JOURNAL of dbct

ISSN 2348-7984

NATURE AND SIGNIFICANCE OF THE TERM “UPASANA”
IN INDIAN PHILOSOPHY

Vijayalekshmi R.
Department of Sanskrit, KSMDB College, Sasthamcotta
siyalekshmil3@gmail.com
Abstract

The search of Supreme Soul is known as Upasana. The word is derived from
two Sanskrit roots — ‘upa’ and ‘asana’. Upasana methods are various from every system
of philosophies. Besides, all systems of philosophies agree the major three divisions of
Vedic knowledge — Karma, Upasana and Jnana. Among them Upasana does not have a
common method to be followed for all systems of philosophy. It can be followed only
by the instruction of a teacher, he who has the knowledge about the particular system.
Upasana is divided into two types — Sagunabrahmopasana and Nirgunabrahmopasna.
The concept of Sagunabrahmopasana is based upon the Baktimarga. The
Sagunabrahmopasana has various methods for each and every yuga. The functions of
Jiva first transferred into vitality then to the mind, the intelligent, and self-
consciousness. The barrier to overcome the vitality is the trigunas or three qualities.
Jnanamarga says that jnana is the only way to attain the Supreme goal. The methods can
be various but the goal is same.

Keywords: Karmakanda, Jnanakanda, Upasanakanda, Bakthimarga, Trigunas,

Sreyomarga, Preyomarga
1. Introduction

The aim of the human life is to satisfy the identification with the Supreme Soul.
The Supreme Soul is beyond description and stays in all beings. He is complete and
being body is his home. He stays in every human being as a jewel. But the beings search

him everywhere outside that is perishable and made by human beings. One who is not
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reaches him who stays within him just because of unawareness about the nature of

supreme soul. The place can be reached by one, only through a well-trained teacher.
2. Three Spectrum of Vedas

The Vedic spectrum has three divisions- Karmakanda, Jnanakanda and
Upasanakanda. Among them Upasanakanda does not have a prescribed structure to
follow so what their teacher thought to the structure for an upasaka. So the word means

to “to sit close to someone or waiting on someone with reverence.”[1]
2.1. Karmakanda

Karma Kanda is that way one should found his own duravasanas and eradicate
through the actions. It ends with the purification of mind. Eradication of self actions is
the root of karmakanda. The unselfish actions clear the dvanthas and and six passions of
desires - slokakama, krodha, lobha, moha, mada and matsarya (lust, anger, greed,
illusion, pride and envy)[2]. So a seeker should do that actions till the mind should

clear.
2.2. Jnanakanda

Karmasanyasi is the adikari of tatvanjana. The way to get salvation is dyanayoga,
but it cannot substantiate without samadhana. So the seeker should be executes
dyanayoga. The difference between karmayogi and Karma Sanyasi is that - a karma
yogi is that one who abandonment the result of action and the Karma Sanyasi is that one
who abandonment action itself. The mind of a karmasanyasi will purified through
dhyana and gradually he loses his pride and reaches supreme soul. There is nosolid way
as Jnana to reduce the garbage of Atman in Vedas or in other texts — ‘Na hi

jnanenasadrsamPavithramihavidyate’[3]
2.3. Upasanakanda

The word Upasana is derived from the roots ‘upa’ -near and ‘asana’- from as. So

the word has different meanings and literally meaning of the word is ‘to sitting near
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(sitting near to guru to gain the secret knowledge or sitting near to the reality which
leads to liberation) or ‘attend to’. Upasana is a life style, and sometimes it regards as the
action less life style also. According to Vedantasara the definition is as follows
“Upasana is a kind of mental process relating to the qualified Brahman such as, for
instance, the SandilyaVidhya”[4]. According to Sree SankaraUpasana is “mentally
approaching the form of the deity or the like, as it is presented by the eulogistic portions
of the Vedas relating to the object of meditation, and concentrating on it, excluding
conventional notions, till one is completely identified with it, as with one’s body,
conventionally regarded as one’s self”[5]. Here the definition reveals that the object of
meditation may be any object or any deity or Brahman. So that Upasana can be a mental
process which helps an upasaka to know the true knowledge. It purifies mind and gave
concentration to the devotee. Through the concentration he can reach the state of
Samadhi. This concept of Upasanais to distinguish physical worship of a deity.
Upasana developed a large tradition in Vedanta epoch. It flowered into the meaning of
an intense kind of systematic meditation. The Upasana constitute the intellect that “you
are that” [6]

3. Different Types of Upasanas

The Upanishads provide significance to both Brahmopasana and Abrahmopasana.
But we commonly used the word as Brahmopasana. There are so many illustrations in
Upanishads about the Abrahmopasana. But it can’t directly lead to Brahman so here
Upasana means a ‘life style’ which leads to improve individual self to higher passions
of mind. These types of upasanas assist a sadhaka to decontaminate his mind and leads
to Brahmopsana. There are two types of upasanas in the Vedanta tradition —

Sagunabrahmopasana and Nirgunabrahmopasana.
3.1. Sagunabrahmopasana

The Upasana are two types - Nirakara and Sakara or Nirguna and Saguna. The
negligence of Eshnathraya (purushartha, vitheshana and Dareshana) upasana will
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become Nirakara or nirguna. The nirgunaupasakas worship supreme Lord as nirakara

instead karmayogi’s worship him as Sakara. At a time one can’t follow these two paths.

The word meaning of Sagunabrahman is to attribute the qualities to the absolute
or Brahman. The discipline of Advaitavedanta, Vaishnavism, and other philosophies has
different opinions about Sagunabrahman. According to Advaitavedanta,
Sagunabrahman refers to the Lord identical with his own infinite jnanam. The Lord is
free from his Mayasakthi. When Brahman associates with sudhamaya, it appears as
Isvara or sagunabrahman (Mayopahithamchaithanyamlsvarah). He has the quality of
eternality and undecaying. Saguanbrahman is not diverse from nirgunabrahman. Only
the appearance of Saguanbrahman differ the both. He is appeared as the creator,
preserver and annihilator of the universe. According to Sankaracharya the Isvara is:
“that omniscient and omnipotent source must be Brahman from which occurs the birth,
continuance, and dissolution of this universe that is manifested through name and form,
that is associated with diverse agents and experiences, that provides the support for
actions and results, having well-regulated space, time, and causation and that defies all

thoughts about the real nature of its creation” [7]

The concept of Sagunabrahmopasana is based upon bakthi tradition. According to
Vaishavismsagunabrahman is immortal, imperishable and eternal. This is not differing
from Nirgunabrahma. This is not differing from Nirgunabrahman. The sagunabrahmam
form indicated is generally Narayana or Krishna or Vishnu. To attain the absolute i.e.
Narayana one should has the qualities of a devotee. The Vaishanvas believe that the
Bakthi is the only way to attain the Supreme Lord. In Vaishnavismbakthimarga replaces

Samkara’sjnanamarga.
3.2. Bhaktimarga

Bhakti can be defined as an attachment, heart full participation, homage, faith,
love, devotion or worship. When it comes in to the religious matter it becomes the

attachment, faith or devotion to a representational God by a devotee. In ancient Hindu
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religious texts like Upanishds, Bagavat-gitadifferentiates it in a different manner.
Upanishad explain the term in a simply means participation devotion and love for any
endeavor while the Bhagavat- gita defined it as a path of spirituality and towards

moksha.

The Upasana have various methods for each and every yuga[8]. The different
methods of Upasana according to the different yugasareas follows: - the
Bagavatapuranasays that there are different methods of upasanas in different yugas. In
Satya age orSatyayuga the men had calm mind, they had no feelings of animosity
towards each other and had pity towards animals and other creatures. There was
equality and friendly nature towards all beings surrounding them. They had control over
their mind and senses. In that age the Lord was known as Hamsa, Suparna, Dharma,

Aykta and Parmatma etc. Theupasana method was industriousness.

In the second age known as thretayuga lonely penance was replaced by sacrifice.
The vessels, land and other accessories were used for sacrifices. In that age the pious
men who are teachers of the Vedas worship the lord through the lore. In that age Lord

was called by the names Vishnu,Prasanigarbha, Jayantha etc.

In the third stage,well known Dvapara the Lord was worshiped as Supreme
Person. According to BhagavataPurana — in that age men seeking to know the ultimate
realty and worship the Supreme person, who is characterized by the regalia proper to
amonarch, as indicated in the Vedas and the Thantras. Then the Lord was known as

Vasudeva, Sankarshana and Pradyumna etc.

In the Kali age only the praise of the lord will leads to the Supreme reality. The
lord have only one form but there are so many sub-forms like Krishna, Paramasiva,
Devi etc. are based upon by the devotees who have different levels of knowledge. The
lord of the universe (Iswara) and the lord of the body (Jiva) are the same one. The

functions of Jiva first transferred into vitality then to the mind, the intelligent, and self-
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consciousness. When its vitality will be ends it reaches its reality. The barrier to
overcome the vitality is the trigunas or three qualities.

3.2.1. Trigunas

Sattva, Rajas and Thamas are the three gunas or modes of Budhhi that
determinates a devotee’s level of worship. By developing the qualities of sattva one
should control the rajas and thamas. It results the grown of sattva and he will be a
devotee of lord. Sattva develops only through the uses of sattvika things. Scriptures,
water, the environment, surroundings, time occupation and birth, the object of
contemplation mantra and purifycatory rites — these ten are contributory to the growth
of particular quality. Ones worship methods depends upon among the above qualities.

So the worship of various deitieswith various methods cannot be questionable.

The natural characteristic of a devotee is the causes of diversity in upasana. Men’s
attitude of mind determines his nature of upasana. A devotee whois gives up the anger
and views the lord of distinct from himself is thamasa devotee whose practice of

devotion to Lord be with a mind full of violence, hypocrisy and jealousy.

One who worship lords through an image or ideal etc is a rajasopasaka and he is
also has the view that he is distinct from Lord and has also a view to acquiring objects

of senses, fame and power.

The satvikaupasaka adores Lord a distinct from himself, but he aiming at the

eradication of his sins and has the feeling that it is his duty to worship the Lord.

The paramabhakta has the following qualities: - the uninterrupted flow of mind to
the Lord, combined with motiveless and unremitting love to God. The four fold way of
attain the Lord through the Bakthimargopasana are (1) Salokya- Residence in Lords
realm (2) Sarshti- Enjoying Lord’s power,(3) Samipya- Living in Lord’s presence (4)
Sarupya- Possessing a form similar to Lord (5) and Sayujya — absorption into Lord’s

being.
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3.3. Nirgunabrahmopasana

According to Advaita Vedanta only the jnanamarga is capable to lead the state of
salvation. The jiva or individual self has the quality of Brahman, but it can’t reach the
Supreme Reality without the atmanatmaviveka. The individual self is essentially the
same as Brahman, thus it has the qualities of Brahman i.e. self luminous unlimited and
free. Only the upadhis that is three types of bodies and avidya are the main causes that
provide barriers to attain the Supreme goal. Thus the jnanamarga can only helps to the
individual to attain the supreme goal. Liberation is nothing but the realization of one’s

identity. The identity found of two types jivanmukthavastha and videhamukthavastha.
3.3.1. Jivanmuktha and Videhamuktha

A jivanmukta is one who liberates himself within the body and after he leaves his
body, permanently reaches the Brahman. He would not bind with the circle of birth and
death. The videhamuktha is one who attains the Brahman after the death. Among them

Jivanmukthavastha is considered as the peak of Vedanta.

The jiva is tied with the limiting adjuncts or upadhis. He does not have the
awareness about his own identity i.e. he is as real as the supreme reality. Without the
knowledge he can’t identified himself with the Supreme reality. He is bounded within
the body as the ruler of the body and senses. To triumph over the bondage of samsara he
should have some qualities. The qualities are the well-known sadanachatu
shatayasampathi. (nithyanithyavasthuvivekah, ihamutrarthaphalabhoga viragah, Samad

shatkasampathi, and Mumukshutvam)

There are two ways to attain the supreme Lord i.e. known as sreyomarga and
preyomarga. Sreyomargais that path which is eternal, peaceful and full of joy. It gives
importance to cultured life. Through this one can attain the higher positions of actions
without result.This action guides a seeker to the awareness. This is a difficult path one

that follows and accepts as a life style.

89



Volume 4(2), September 2017 JOURNAL of dbct

The preyomarga is that way which is followed by human who is not aware about
the Supreme Soul. One who follows the preyamarga leads a life of an animal. He is not
searching about the ultimate truth and reaches the hell of unawareness. This path only
leads sensor pleasure and gives importance to physical values, through this one can
leads a life style, totally depends upon actions. The actions are two types —
Sakamakarma and Nishkamakarma.

Sakamakarma is that action which is done for a particular result of that action. For
example: Aswameda.The nishkama karma is that action which is done only for duty.

The result of that action cannot be important for a nishkamakarmi.
4. Conclusion

Upasana has various methods based upon the seekers’ characteristics. All the
methods seek the purity of mind and unselfish actions. The methods are like the rivers
and the goal is as like as the ocean. The difference between Supreme Lord and the Jiva
is that the Lord is free from attachment. He knows that He is the Supreme Soul and
shoot of this universe. The being which is the subtle essence is true, that is Atman and a

preceptor who has the knowledge of this known as Jivanmukta.
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Abstract

Ramayana has been deeply interwoven into the cultural fabric of Indian
subcontinent. Transcending its own stature as a religious text, it tells a story that is
eternal in its interests and implications. Ramayana existed, from time immemorial as
oral texts and alter texts in almost all languages and cultural contexts. Similarly it alone
can claim to have myriads of extrapolations and interpolations. The uniqueness of
Ramayana does not confine to this popularity of texts. The epic wields an eternal
influence over all creative endeavors of our country. Thus it has been a source for
literary works, art forms and so on. The Mappilaramayana coming from the folk song
tradition of the Malabari Muslims or Mappilas is an example of how the epic has
crossed cultural boundaries.

Keywords: Ramayana, Mappilaramayana, Mappila

1. Introduction

Ramayana is considered as the Adikavya. The sage Vatmiki is said to have
transmitted Ramayana orally to Lava and Kusha. Ramayana spread across India through
the verse tradition. Bards or story tellers were common in India and these story tellers
spread the different vernacular versions of the epic. Thus about three hundred versions
of Ramayana exist in India today. Even today Ramayana serves the source material for

several literary texts, paintings and performing arts.
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The Malayalam language like other Indian languages has an entire literary and
cultural tradition based on Ramayana. Malayalam folk traditions are abundant with
stories from Ramayana. The epic has also been subjected to several re-readings and has
become a tradition in itself. Ramayana as a culture has influenced other religious

communities. An example for this is seen in what is now called Mappilaramayana.

Mappilaramayanais a work that narrates the events of the Ramayana in the
Islamic folk tradition of ‘Mappilappattu’. In this work the important characters of
Ramayana like Rama, Sita, Lakshmana and Surpanakha, etc., are presented in the
traditional guise of Malabar Mappila (Islam) community and are sung in the style of
Mappilappattu.

Mappilappattu occupies a special place among the traditional folk songs of
Kerala. Its syntactic and customary peculiarities make it different from other folk
traditions of Kerala. The Mappilaramayana is a work that can be included in this
tradition. It contains exclusively words and phrases used by the Malabar Muslim
community. All the characters from Ramayana are presented as Malabari Muslims.
There are no changes in the story or characters. The incidents are presented in a
facetious manner. The identity of its author and the time of composition remains a
mystery even today. It is believed that this song first spread in the region of Vadakara in
Kozhikode district. It existed in the oral tradition till recently it was compiled by the
famous folklorist and scholar T.H KunhiramanNambiar. It was published by D.C books.
Dr. M.N Karasseri during his Ph.D. research met Nambiar and it was his initiatives that

brought to light Mappilaramayana.
2. KunhiramanNambiar and Mappilaramayana.

T.H. KunhiramanNambiar was born in 1922 in the village Memeunda near
Vadakara. He worked as a primary school teacher. He was a scholar in Sanskrit and an
expert in jyotisha and vishachikitsa. He was known as the patriarch of
Vadakkanpattaukal (a collection of Malayalam ballads of medieval origin). In 1998 he
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won the T.P Sukumaran endowment by Kerala Sahitya Academy. He passed away in
2005.

Kunhir amanNambiar was the one who revived and protected
“vadakkanpattukal’ from becoming a dead tradition. Poomathai Ponnamma, Mathileri
Kanni, Kunjithalu were some of the songs he had published from his memory. Along
with Mappilaramayana he had also published several other folk songs like
‘Adiyalarudepattu, Thottampattu, Thamasappattu, Thacholippattu, several other
Vadakkan folk songs and also some other collection of Mappilappattu. Kunhiraman
Nambiar learned all these songs from his mother except Mappilaramayana. He heard
Mappilaramayana from the people of his community and they were not Muslims. Some
folk experts believe that the Mappilaramayana originated from an insane vagabond
named Hassan Kutty who used to go around singing the song. However it is only an

assumption regarding the origin of Mappilaramayana.

3. Mappilaramayanaan analysis

The existing Mappilaramayana contains about one hundred and seventy lines
that Kunhiraman Nambiar had jotted down from his memory. In addition to these one
hundred and seventy lines, about seventeen more lines were added to the song by T.
Shobha, the niece of Kunhirama Nambiar. She learned these lines from Nambiar

himself during her childhood.

Mappilaramayana is divided into five parts. They are the introduction to
Ramayana, Surpanakha’s Purappadu, Shurpanakha’s proposal, Ravana’s visit to the
Asokavanika and Hanuaman’s entry to Lanka respectively. The story and characters are
the same from Vatmiki Ramayana. No changes were made in this aspect. Everything is
described in a comical manner. Several terms used in Mappilaramayana are related to
the Muslim community. The terms auli, bappa, mouthilavuka, ummanadu, pathumma,
muthumma, beevi, sulthan, mappila, thattam, beedar, shariyath, nikkahu, khalbu,

mangalam, mayyathu, alaakku etc., are some examples. Most of the words used in the

93



Volume 4(2), September 2017 JOURNAL of dbct

work are popular even today and are part of the everyday vocabulary of the common
people of Vadakara. This linguistic peculiarity spreads some light into the time period
of the work. As these terms are still in vogue, the Mappilaramayana might be a text of

recent origin.

I. Introduction to Ramayana.

Like in the Adhyatmaramayana this work also starts with an incantation to Lord
Rama.
Lama Lama Lama Lama Lama Lama Lama

Lama Lama Lama Lama Lama Lama Lama.

The narrator remembers Vatmiki at the beginning as well. He is addressed as
‘thadikkaranauli’. ‘ Thadikaran’ means breaded and the word ‘auli’ may be a colloquial
term for the address Moulavior a Muslim saint. It also says that this was a song sung in
the Malayalam month of Karkidakam. The narrator also admits that he has not seen the
events of the story unfold with his own eyes. He also says that the recitation of
Ramayana during the month of Karkidakam is like the prayer call from the mosques.
panduthadikkaranaulipadivannapattu
Kandathallenjammaleelamayanamkathapattu
Karkkidakamkathukathukuthirikkumpattu
Kathurandilumkaiviralittorikuttumpattu
After that the narrator indicates all the major incidents in Vatmikiramayana like
Dasaratha’s three marriages, his plight to get children and how he got four sons from
his three queens by drinking payasa etc. He calls Lord Siva as ‘nanjunakkiyapadachon’
(the one who drank poison, referring to the story of Lord Siva drinking the poison
‘kalakutavisha’), Sita as ‘kunjukuttithankamol’(sweet little cute girl)and Lord
Parasurama as ‘thadi lama’(breaded Rama).
Munnupenninedasharathannikkahchaithapattu

Ammikummayammarinjummakkalillapattu
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Payasamkudichumunnumnalupettapattu
Nalilummuthullalamantyelukuttumpattu
Nanjunakkiyapadachontevillodichapattu
Kunjukuttithankamolekaipidichapattu
Halilakithadilamanvaithadanjapattu
Halumatteettannulamannattilethiyapattu
Kuninonakettannelemmavashikaattiyapattu
The fourteen year exile of Rama and Dasaratha’s death are also mentioned here.
Bharatha who had gone to visit his maternal home return to Ayodhya and learns of these
incidents and attempts to bring Rama back. This is where the first chapter ends. Here
Nambiar’s niece Shobha adds eleven lines that are not found in the published version of
Mappilaramayana. The lines are given below:
Kettiyokvaramkoduthittappilayapattu
Lanka vanonpathumukkanlakkilakkiyapattu
Kattapenninenokkilamankaduparathiyapattu
Uukkanambalikkurangintyukkmattiyapattu
Ittanamanumanumothkunnukayariyapattu
Lamanumsugreevanumothashachaithapattu
Shokyanamsugreevaneyumrashanakkiyapattu
Nattilengumsitayetedanorungiyapattu
Aayirammarammurichpalamanguketti
Thekkukadalattamethilankakandapattu
Lankayilkoranganumanthulliveenapattu
ii. Surpanakha’s Purappadu
Here Surpanakha, a widow, expresses her desire to marry again. She gets her
brother Ravana’s permission and sets out in search of a groom. The fifty six year old

Surpanakha is in the guise of a sixteen year old girl. This section elaborates her
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preparations for the Purappadu. Her late husband Vidyujjihvan was called the sulthan
of pathala and she was called his beevi.
Ponnuperuthorupathalathilesulthanore
minnumponmanikanmanibeevishurpanakha
kalakkedinalakkilesulthanmayyathayi
sheelamketyokkinnumvenammappilayonnu.
This is how the narrator describes Shurpanakha’s makeover:
Ottakkottaveluthunarachathalayilelomam
Kattakkariyumthenumcherthukaruppikkunnu
Thadeelottalomamneendathukillippokki
Mukkilemanjayileelukuthikkacharapokki

iii. Shurpanakha’s proposal

Shurpanakha sees Rama and falls in love with him. She also proposes her love to
him. Shurpanakha enquires Rama who he is and where he is from.
Aaraningalubalyakkaraperenthado
Kudekanunnarapennubeedarano
Rama tells her everything about himself and asks her who she is. She tells him
that she is Ravana’s sister and wants Rama to come with her to Lanka. Rama says that
he is already married and is not interested. Shurpanakha says that according to the Law
of Shariyatha a man can have more than one wife.
Aninupennunaloanjovachalentha
Penninnanganepadillennashariyathiluniyamam
Annoyed by Shurpanakha’s pestering Rama sends her off to Lakshmana, saying
that he will like her when he sees her.

4. Ravana’s visit to Ashokavanika

This is the most interesting part of Mappilaramayana. Ravana is upset that Sita,
even after being his prisoner for over a year, has not submitted to him. In an attempt to

change her mind he goes to Ashokavanika where Sita is. He asks her whether she finds
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him unattractive, if that is the reason for her rejection.He confesses his love to her and
tells her about the advantages in marrying him. Ravana says that he has made all the
necessary preparations for Sita in Lanka. Sita doesn’t budge. Not receiving a positive
response from Sita, he tells her that Rama married someone else, and that she should not
waste her time waiting for him. Instead she should marry him and be happy. Ravana
asks Sita why her face is still dark like a clouded sky while proposals like his can bring
rains for days.

Muthumole nine njammalulankayilkondachi-
ttethiranalayimuthekathidumpumale
enkarlenammalothorulajiyamvanalu

ennathilbisheshavumsanthoshamenikkilla
Angered by Sita’s response Ravana says that the one she is awaiting has already
married someone else and forgotten all about her.
Randunalumumparinjunjammalusokaryam
Kandakanjalamanorupennuvachakaryam
Chathapayyintyalanokkikuthirinjittentha
Kuthadangiyorothapayyinemattivangipott
Here also Shobha adds six lines
Kanjirakkurupalilittalkaypmaruoponne
Nanjunakkiyanayinundonadariv penne
Nine vittuketti penne moyyadakkamcholli
Pinneyenthinuthenolichapathiramnakkunnu
Ponnuponnannekilundomeyyoyinjuponnu
Pennupennannenkilundoanoyinjuponnu.

5. Hanuman Enters Lanka.

This is the final chapter of Mappilaramayana. It narrates the entry of Hanuman
into Lanka. The time he chooses to jump to Lanka is quite interesting. Hanuman

chooses to enter Lanka when Ravana is shaving his beards. Since he has ten heads,
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Hanuman assumes that it will take Ravana quite some time to finish shaving. At that
time the five female demons guarding Sita will also be asleep, so he can slip in and out
without being noticed. The descriptions of the Rakshasis are vulgar.
Kalankarinkalanravanan paththadivadippikkumnerath
valullanumanolankayilchadichelullakombathkudunnu
pandarakkoyipolanjupennungalkundanakkaivachorangunnu
Hanuman Kills all those demons who stand in his way on his return journey. The
poem ends here,
Valittadikolittadinereninnittadikollunnathkollunnathchavunnu

6. Conclusion

It is interesting to note that the narrator was successful in blending Ramayana
with the Kerala Muslim culture in a hilarious way. The Mappilappattu is known for its
hilarious language and style. The Ramayana, which has till now only been reinterpreted
with an aura of religious piety, here is given a coat of humor. It is also presented in a

completely different cultural milieu. The narrator deserves credit for such an attempt.

It is not clear if the entire Ramayana was translated in such terms. More research
is needed in that area. A Ramyana of this nature is very interesting. This is the reason
why this work gained national popularity. Paula Richman’s Ramayana Stories in
Modern South India containsan English translation of the Mappliaramayana. This
translation was made by John Richardson Freeman. Modern historians view
Mappilaramayana as a historic text which shows the influence and popularity,

Ramayana has on other religious communities.
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Author Guidelines (Instruction to Authors)

The authors are requested to prepare their manuscripts as per the instructions or specifications given
below. It should be noted that the review process is solely depend upon the significance of the work and
the care used by authors to represent it, in the form of their manuscripts. Therefore, authors are strongly
encouraged to read these instructions carefully before preparing/submitting their manuscript for
publication. The Chief Editor reserves the right to make any necessary changes in the papers, or
request the author to do so, or reject the paper submitted.

Criteria for Manuscript

Submitted manuscripts must meet the following criteria:

1. The material must be original.

2. The writing must be clear, concise and unambiguous.

3. The data should be valid

4. The discussions and conclusions drawn by the authors must be reasonable and supportable.

5. The information must be relevant and interesting.

Manuscript Type

1. Full length Research papers

2. Review articles

3. Short communications and Case reports

Manuscript Preparation

Page format: Manuscript should be typewritten in Times Roman, 12 font size, line space:1.5, title should
be in a font size 14, bold face capitals, with margins of at least one (1.cm) on all sides (Justified). All
figures and tables should be in the body of the text.

Fonts: Times New Roman and font size should be 12.

Tables: Tables should be numbered consecutively using Arabic numerals and should be in the text itself
and should have an explanatory caption that should be as concise as possible.

Figures and Images: The figures and images should be clear, easy to read and of good quality. All the
figures/images must be in the text and be numbered with Arabic numerals.

The order of Manuscript

1. Title page with affiliation and 6. Results and Discussion
email of corresponding author

2. Abstract 7. Conclusion

3. Keywords 8. Acknowledgements (if any)

4. Introduction 9. References

5. Materials and Methods

1. Title page

Title (Short title) (Font Size: 14)

The title should be relatively short but informative. If a long title is necessary, please prepare an optional
short title.

Names (s) of author (s) (Font size:12)

A list of all authors of the paper should be prepared. It should contain full name.

Name and address of workplace (s)

Authors’ affiliations should be indicated in this section.

Personal E-mail ID’s and mobile number.

At least one e-mail address and contact mobile number are needed. It will be used as the corresponding
author’s email address in all contacts with the authors.

2. Abstract

An abstract must accompany every article. It should be a brief summary of the significant items of the
main paper. An abstract should give concise information about the content of the core idea of your paper.
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It should be informative and not only present the general scope of the paper but also indicate the main
results and conclusions. An abstract should not normally exceed 250 words.

3. Keywords
List of all keywords proposed by the authors, separated by commas. Up to 5 key terms can be selected.
4. Introduction

It should present the subject of paper clearly, indicate the scope of the subject, and present the goals of
paper, novelty of research work and finally the organization of paper.
5. Materials and Methods

Animals, chemicals and permission from animal ethical committee should be in the first paragraphs.
Newly introduced techniques should be described in detail to allow easy repetition. Any modification
should be mentioned briefly, with proper references. Techniques which have been previously described
should be mentioned in brief only, with proper references, unless they were published in sources that are
not easily accessible. The experimental part should be written in sufficient detail to enable others to repeat
the authors” work. Chemical compounds should be named according to the systematic rules of IUPAC or
Chemical Abstracts. Units and dimensions should be expressed according to the metric system and SlI
units.

6. Results and Discussion

It may be combined or kept separate and may be further divided into subsections. It should deal with the
major findings and their explanation/interpretations.

7. Conclusion

It should represent the summary of the important findings.

8. Acknowledgements

Information concerning research grant support and the assistance of colleagues or similar notes of
appreciation should appear in Acknowledgements section at the end of the paper.

9.References

The references should be cited in the text in large brackets not in superscript or subscript. A complete
reference should comprise the following:

Mode of citation of references

An article in a journal

Author’s Initials Surname. Journal, year, volume, issue, page no. (without prefixes like Dr./ Prof. etc.)
MM Youle; DA Hawkins; P Collins; DC Shanson; R Evans; N Oliver; Lawrence A. Lancet, 1988, 2, 341.
A book

Author’s Initials Surname. Title, Edition, Publisher, Place of publication, Year of publication; page no.
RL Ashley. In Laboratory Diagnosis of Viral Infections, 3rd ed., Marcel Dekker, New York, 1999; pp.
489-513.

A thesis

Author’s Initials Surname. MSc/PhD/DSc thesis, University (town, country, year of publication).

RJ David. PhD thesis, Edinburgh University (Edinburgh, UK, 1998).

Patents

Patents: AB Inventorl, CD Inventor, (Holder), Country Code and patent number (Registration year).

For articles in Malayalam, Sanskrit and Hindi the manuscript to be prepared in Adobe PageMaker
at a Font size:16.

The authors must submit their manuscript at: journal.dbct@gmail.com
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