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ABSTRACT

A new, accurate, precise, and robust RP-HPLC method was developed and validated for the
determination of solifenacine succinate in tablet dosage form. The chromatographic separation was
achieved on an Water symmetry shield RPs, (250 m m x 4.6 mm, 5um or equivalent) stationary phase
maintained at ambient temperature. With a mobile phase A: Mix Buffer solution and Acetonitrile in the
ratio (70:30) filter through 0.45 pum membrane filter and degase. Mobile Phase B : Mix Buffer solution and
Acetonitrile and methanol in the ratio (50:50). Buffer solution: Dissolve 3.4 g potassium dihydrogen
phosphate into 1000ml of water. Then add 1ml of Triethylamine, Adjust the pH to 3.0+ 0.05 by
phosphoric acid. At a flow rate of 1.0 ml/min, and the detection was carried out by using UV detector at
220 nm. Linearity was observed in concentration range of 50.200-150.600ug/ml .Injection volume: 10pul,
Run time: 8.45 min. The percentage purity was found to be 98.30.The validation parameters specificity,
Accuracy, Linearity, LOD, LOQ and Robustness were studied. With good Correlation coefficient Value of
0.9996.The method was Accurate, Precise, Robust and rapid. The performance of the method was
validated according to the present ICH guidelines.

Keywords: RP-HPLC, Solifenacine Succinate, Validation and Method Development

INTRODUCTION

Solifenacin succinate is a competitive muscarinic acetyl choline receptor antagonist used in the treatment of
overactive bladder with or without usage incontinence. Chemically it is 1-azabicyclo {2.2.2 } oct-8-yl (1S )-1-phenyl-
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3,4-dihydro-1H-isoquinoline-2 carboxylate. Shown in Figure 1. The molecular formula of solifenacin succinate is C
23 H 26 N2 O 2 with its molecular weight 364.46. Solifenacin is extensively metabolized in the liver. The metabolites
observed as one pharmacologically active metabolite (4 R- hydroxy solifenacin ), and three pharmacologically
inactive metabolites ( N- glucuronide and the N-oxide and 4 R-hydroxy solifenacin ) occurring at low concentrations
in human plasma after oral dosing. After oral administration of vesicare to health volunteers, peak plasma levels
(Cmax ) of solifenacin are reached within 3 to 8 hours after administration and at steady state ranged from 32.3 to
62.9 mg/mL for the 10 mg vesicare tablets ,respectively. The terminal elimination half —life of SF is approximately 45-
68 hours. Solifenacin is approximately 98% (in vivo) bound to human plasma proteins, principally to alpha -1-acid
glycoprotein (1- 10). Literature survey reveals that quantification of solifenacin in human plasma (11,12) rat plasma
(13) pharmaceutical compounds (14 -17 ) ,and industrial waste streams (18 ) was reported. These methods were
reported by using LC-MS/MS (11,12,18) , HPLC (13-16 ) and HPTLC (17 ) ,Among all, quantification of solifenacin
by LC-MS/MS in biological matrices (11-13) was proved best result. The reported HPLC methods ( 13-16 ) have
some draw backs in term of ruggedness, reproducibility, and sensitivity in long run. The main goal of the present
study is to develop and validate the noval simple, higher sentive, selective, rugged, and reproducible analytical
method for quantitative determination of solifenacin in pharmaceutical compounds by HPLC. The developed
method would be applied in finished product and in quality control (19).

C23H26 N20O2

MATERIALS AND METHOD

System Suitability: System suitability was performed repeatedly inject 10l of standard solution of solifenacin
succinate six times and record the chromatograms and peak responses as directed for procedure for the peak due to
solifenacin succinate. The RSD of peak areas of solifenacin succinate for standard replicates is NMT 2.0%.

Specificity: Specificity of method was performed by analyzing a placebo solution, diluent, standard and test
solution of Solifenacine succinate tablets.

Identification: The major peak of solifenacin in the chromatogram of the test solution has a retention time, which
corresponds to those of the respective major peaks in the chromatogram of standard solution.

Placebo interference: Diluent, placebo solution and sample solution were injected and recorded the
chromatodram. No any peak was observed at the retention time of solifenacin and No interference due to the
placebo, indicating that method is specific for the assay of solifenacin in vesitone tablets.

Calibration Curve (Linearity): Linearity test result gives assurance that method is valid for its intended use
throughout the specified ranges. Incremental concentration of standard solution for active substance was prepared in
the working range i.e. about 50% to 150% of the analyzing concentration (target concentration) to verify that the
response is proportionately linear. Solutions of solifenacin succinate standard of different strength were prepared
and chromatograph; corresponding peak areas were recorded and the calibration graph was drawn for solifenacin
succinate by plotting response (peak area) against concentration. The final concentration in the range of (50.200
png/ml to 150.600 pg/ml in which method were linear.

Precision

Repeatability of (Day 1): The precision of the assay method was determined by analyzing 6 test samples prepared as
directed in the test method. The %RSD of 6 results of assay should not be more than 2.0%.The % of relative standard
deviation of six test results are within the acceptance limit, indicating that the good precision of the test method.
Intermediate precision (Day 2): The precision of the assay method was determined by analyzing 6 test samples
prepared as directed in the test method in another lab. The % RSD of 6 results of assay should not be more than
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3.0%.The % of relative standard deviation of six test results are within the acceptance limit, indicating that the good
reproducibility of the test method.

Accuracy or (Recovery): The accuracy or recovery of the method was determined by adding standard solution of
solifenacin to an aliquot of placebo solution prepared with placebo of Solifenacine succinate tablets (10mg
strengths).This solution was then treated as test solution and the amount of solifenacin was determined against a
standard solution. The results of % recovery of nine samples were shown that a good recovery of solifenacin from
the samples matrix. True value is embraced by the 95% confidence interval, thus, the obtained results of recovery
close to true value and the method is accurate for the assay of solifenacin succinate tablets. The accuracy were carried
out by 60%, 100%, 140% to determine the recovery study.

Robustness: Robustness of this method was determined by deliberately changing the method parameters, like flow
rate, column temperature etc. The results shown that slightly changes of the chromatographic condition do not effect
on the assay results and no interference was observed. Thus the chromatographic condition is suitable for the assay
and identification of solifenacin succinate tablets. Robustness study was done by changing the Column temperature
(25°C-35°C), flow rate (0.8-1.2 ml/min) in the drug. % RSD was within the limit as per ICH guideline.

LOD and LOQ: Limit of detection was carried out in Solifenacin succinate the value are found to be 3.14
respectively. Limit of quantification was carried out in Solifenacin succinate the value are found to be 14.16
respectively.

CONCLUSION

In the present study, an attempt was made to develop a simple, accurate, selective and sensitive RP-HPLC method of
Solifenacine succinate in pharmaceutical analysis. This method is the only reported method up to date for the
determination of Solifenacine succinate in pharmaceutical dosage forms. The method was validated for selectivity,
accuracy, linearity, precision (Repetability of (Day.1l), Intermediate precision (Day.2) sensitivity, robustness and
ruggedness in accordance with ICH guidelines. The results from stress testing, including Separation of the
degradation product and quantification of Solifenacine succinate after exposure to stress conditions show the
method is stability-indicating and capable of determining Solifenacine succinate in presence of its degradation
products. This indicates the selectivity of the method. A simple mobile phase without preparation of any buffer
solution or adding ion-pairing agents and a short run times are advantageous and make this method suitable for
routine analysis of large number of samples per day.

Acceptance Criteria
1.For LOD S/N (signal to noise ratio) should be >3 &<9
2.For LOQ S/N (signal to noise ratio) should be>10 &<30
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Commercial Drug Standard Sample | Label Claim | % Purity
Formulation area Area (mg)
Bispecl0 mg | Solifenacine Succinate 1623856 1613568 10 mg 98.30
Validation Parameters
Accuracy and Recovery
Table 2: Accuracy of Solifenacin Succinate 10mg
Spiking level (%)| Solifenacin succinate added Recovered (ug/ml) |Recovery (%)
(ng/ml)
60 60.24 61.92 102.8
61.74 102.5
61.97 102.9
100 100.40 99.99 99.6
99.59 99.2
100.05 99.7
140 140.56 143.34 102.0
143.19 101.9
143.42 102.0

Table 3: Data analysis of Accuracy test

Results
S.No Solifenacine
Succinate
10mg tablet

1 Mean 101.40

2 Standard Deviation 1.47

3 Number of sample (n) 9.00

4 95% Confidence level 0.96

5 95%Confidence limit (Lower) 100.44

6 95%Confidence limit (upper) 102.36

Solifenacin Succinate 10mg accuracy was study done in 60%,100%,and 140%.Recovery and percentage purity of
Solifenacin succinate were found in the range of 99.23-99.50% respectively.

Linearity
Table 4: Linearity of Solifenacin succinate

S.NO Solifenacin Succinate
Conc (mcg/mL) Mean area
1 50.200 815274
2 80.320 1275226
3 100.400 1626599
4 120.480 1927650
5 150.600 2422780
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Precision
Table 5: Intermediate precision of Solifenacin succinate
Analyst | %Assay 10mg
1 1015
2 102.0
3 102.9
4 101.9
5 101.9
6 100.4
Mean 101.8
%RSD 0.80

Intermediate precision was carried in Solifenacin succinate to determine repeatability of method development. With
the same solution precision was carried out next day also. % RSD was not more than 3 as per ICH guidelines.

Robustness
Table 6: Robustness of Solifenacin Succinate
Assay%L.A
S.No | Changed Method parameter Actual condition 10mg tablet
1 Flow rate 0.8ml/min 100.0
2 Flow rate 1.0ml/min 101.5
3 Flow ratel.2ml/min 101.1
4 Column temperature 25*C 100.6
5 Column temperature 30*C 1015
6 Column temperature 35*C 101.1
Average 100.97
%RSD 0573

Robustness study was done by changing the Column temperature, flow rate in both the drug. % RSD was not more
than 2 as per ICH guidelines.

Table 7: Limit of detection (LOD) and Limit of quantification (LOQ) of Solifenacine Succinate
S.No Parameters | Solifenacine Succinate
1. LOD 3.14
2. LOQ 14.16
Limit of detection was carried out in Solifenacinesuccinate the value are found to be 3.14 respectively. Limit of
quantification was carried out in Solifenacine succinate the value are found to be 14.16 respectively.

Table.8.Acceptance limit for Validation parameters

S.No | Validation Parameter Acceptance Limit

1 System Precision RSD for replicate injection NMT 2.0%
Tailing factor NMT 2.0
Number of theoretical plates NLT 2000

2 Method Precision
)Repeatability i)%RSD of 6 sample results :NMT 2.0%
1) Ruggedness i1))%RSD of 12 sample results : NMT 3.0%
3 Accuracy (Recovery) NLT 95% and NMT 105 105%
4 Linearity and Range Correlation Coeffivient (R2) NLT 0.995
5 Identification and specificity For identification :Ratio of retention time NLT 0.95 and NMT 1.05

No interference should be apparent
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Figure 1: Chemical structure of Solifenacine succinate
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Figure 2: Chromatogram of Solifenacine succinate
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Figure: 3 Linearity of Solifenacin succinate
Linearity of Solifenacin Succinate were found to be (50.200pg/ml to 150.600pg/ml)

respectively. The % RSD of Solifenacin succinate were found to be 0.9996 were not more
than 1as per ICH guidelines.
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ABSTRACT

The quasi-Z-source (gZS) converter is used to create a new bidirectional dc-dc converter. It functions as a
traditional gZS full-bridge structure with a synchronous voltage doubler rectifier during battery
draining. It functions as a half-bridge structure with a synchronous full-bridge rectifier and LC-filter
during battery charging. For switching between the two modes, a relay is utilized. The operating concept
is described, as well as design recommendations. For analysis of constant regulation parameters and
efficiency tests in the input voltage area compatible with an eight-cell LiFePO4 battery, a prototype with
a nominal power of 300 W was utilized. In two control scenarios: dc-bus signalling and direct reference
specified by a master controller via a data channel, a closed loop control structure for the converter
application in dc microgrids is described and verified.

Keywords: quasi-Z-source converter, bidirectional converter, dc-dc converter, battery energy storage
system.

INTRODUCTION

The interest in energy and system output in the designing area has grown in recent years across the world.
According to estimates, residential and commercial buildings account for almost 40% of total output use in the
European Union and the United States [1]. This industry is growing at a rapid pace, resulting in increased energy
utilization and carbon emissions [2]. As a result, in the construction industry, energy conservation and the use of non
conventional energy sources are critical steps that must be taken to decrease energy requirement and greenhouse gas
emissions [3], [4]. Power electronics plays a significant role in this context, allowing for efficient electric power
conversion and simple integration and management of renewable energy sources and energy storages, resulting in
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the best possible power system performance [5], [6]. Engineering scientists have begun to introduce power
electronics in brand new applications, such as the Electronic Power Distribution System (EPDS), also known as
Active Distribution Network or Smart Grid [7]-[10], thanks to rapid advances in semiconductor and packaging
technologies, as well as the development of new power converter topologies. Such ideas may be used for a single
building [11]-[14] or a district [15]-[18] depending on the power scale, allowing for greater proportions of distributed
energy production and storage, demand-side efficiency, and energy trading activities. One of the most common
conceptual approaches to the EPDS for residential structures is shown in Figure 1 [19]. Due to the absence of grid-
tied inverters, which are integral parts of the interface converters for traditional AC power distribution systems, the
interconnection and interaction of distributed generators (DGs), energy storages (DESs), and loads is realised
through the high-voltage dc-bus, which results in simplified power processing and increased power conversion
efficiency [20], [21].

Renewable energy sources cover a substantial portion of the energy demand of zero-energy and resource-efficient
buildings [22]. The major contributions to the energy performance of the domestic power system are energy storage
technologies [22]-[24]. The proposed EPDS includes an auxiliary AC bus to guarantee compatibility with presently
prevalent AC loads, which may be completely removed in the future with the adoption of a dc supply standard for
consumer loads [25]-[27]. The plug-and-play capability of the dc linked EPDS, as well as the simpler interaction of
the DGs and DESs, are major advantages. It offers a one-of-a-kind chance to use adaptable modular solutions,
lowering weight and installation area, which is becoming more essential in residential construction. Because of the
module-level maximum power point tracking, micro converters used in rooftop solar systems provide for greater
system design flexibility, module-level monitoring and diagnostics, simpler installation, and higher energy output
from the PV module [28], [29]. In contrast to conventional PV string inverters, the PV microconverters are linked in
parallel at the HV dc-bus, making power scaling up more simpler and quicker. The home battery energy storage
system (RBESS) [30] may use the similar modularity concept. A RBESS may be tailored to the requirements of a
specific family by cascading tiny units in parallel [31]. RBESS between power and capacity is typically in the range of
0.25 W/(W=h) to 0.75 W/(W=h) [32], with 0.25 W/(W<h) providing the best economic performance [33]. This research
focuses on LiFePO4 battery dc-bus interfacing, which is beneficial in residential applications owing to their extended
lifespan, durability, and better safety [34]. The developed converter is intended for use with a 24 V LiFePO4 battery
with a 1.2 kWh capacity and a nominal output of 300 W, resulting in a ratio of 0.25 W/(W=h), which is suitable for
modular RBESS.

It may be comparable to commercial AC-coupled batteries as the Enphase AC battery, SOLARWATT My Reserve
500, and Solar World SunPac LiOn 2. Furthermore, the developed converter could be used for battery charging of
small electric vehicles (electric bicycles, scooters, power assist wheelchairs, and so on) as well as the implementation
of some service functions (for example, battery "refresh"), which are critical in the case of some battery technologies
used in such vehicles. This article expands on the concepts given in [36], in which it was shown that the topology
from [29] could be used to accomplish reverse energy transfer via a variety of control techniques, with topology
reconfiguration by a relay demonstrating the greatest performance. Only feasible options for reverse energy transfer
in the galvanically isolated quasi-Z-source full-bridge dc-dc converter were presented in previous findings [30]. As a
consequence, the following are the contributions of this article to the findings presented in [25] and [15]. First, a
closed-loop control theory appropriate for use in dc microgrids is developed based on a thorough examination of
operating modes (charging and discharging) and a thorough assessment of their experimental performance. Second,
the converter is experimentally justified for dc microgrid applications utilizing the same control system for both
centralized and decentralized control, with excellent dynamics obtained via feed forward control. Both operational
modes of this control system use the same modulator. Third, the modular RBESS technology is examined in the
context of small residential dc microgrids, with the optimum size and power-to-capacity ratio established using
existing research and industry solutions. Overall, this work adds to the fields of galvanically isolated impedance-
source dc-dc converters and reconfigurable converters with topology morphing control. This article makes a practical
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contribution by proposing an open hardware solution for modular RBESSs that meets the requirements of the fast
growing industry of technologies for near-zero energy buildings.

Bidirectional quasi-Z-source DC-DC converter

A galvanically isolated impedance-source dc-dc converter is proposed as a versatile power conversion technique for
applications needing a wide range of input voltage and load management. Many of the important characteristics of
the topology and its many variations have been demonstrated in renewable and alternative energy systems, where
they have demonstrated such important characteristics as continuous input current, increased reliability due to
inherent short- and open-circuit immunity, and high power conversion efficiency over a broad gain range [27].
Because ISCs combine the main features of voltage- and current-source converters, they may be regarded a new type
of power converters that perform both buck and boost functions in a single switching stage, according to the findings
of the technical research [30]. With its relative simplicity and high control flexibility, the quasi-Z-source full-bridge
dc-dc converter (qZSC) [20] from the family of galvanically isolated ISC [29], which already includes more than 30
distinct topologies [24], appears to be the most promising due to its relatively simple structure. Because of the unique
features of the quasi-Z-source (qZS) network, the full-bridge inverter could handle all possible switching states; as a
result, multimode control (MMC) could be implemented, allowing for a ten-fold increase in input voltage regulation
range [29]. Any shoot-through control method may be used in conjunction with phase-shift modulation [29],
asymmetrical pulse-width modulation or variable frequency control to accomplish the MMC in the buck mode. The
series resonant tank, which may be comprised of additional components [18] or fully integrated into the secondary
side of the converter is often employed to assist the gZSC's ability to operate across a wide input voltage and load
range. In order to reduce conduction losses in qZSC converters, it is highly recommended that they be connected to a
synchronous gZS network, which may increase the overall efficiency of the converter by more than 2 percent
depending on the operating point [20].

A power MOSFET may also be used to replace the gZS diode in order to relieve some of the converter's instability
problems while operating in the discontinuous conduction mode of operation (DCM). The behaviour of MOSFETSs in
the third quadrant allows the input current to go negative while still maintaining stable operation under low load
conditions, which is advantageous. The performance of the gZSC may be improved even further by substituting
controlled switches for the rectifier diodes on the secondary (high-voltage) side of the converter. Among the benefits
are not just improved efficiency as a result of reduced conduction losses [21], but also the ability to control
bidirectional power flow without requiring any other significant topological modifications. In reverse mode, the gZS-
network behaves as a low pass LC-filter, which ensures that the output voltage remains stable within a specified
regulatory range, as described in [20]. Despite the fact that the first bidirectional ISC concepts were proposed more
than five years ago, their viability has been called into question due to the complexity of the power circuit (two gZS-
networks are used) [28] or the efficiency and controllability issues that could arise from the use of the power
switches' integrated antiparallel diodes as uncontrolled rectifiers ISC's reverse power flow control capabilities have
recently been enhanced with the addition of two new techniques that take advantage of the resonant characteristics
of the topology to ensure high efficiency in the power conversion process as well as linearity of control variables with
little reliance on the operating power [28]. It is discussed in this article as a possible architecture for the modular
RBESS's power electronic interface, namely the novel bidirectional gZS dc-dc converter shown in Fig. 2. In the
battery discharge (forward) mode, the proposed converter works as a full-synchronous step-up impedance-source
converter with shoot-through pulse-width modulation (PWM) (ST-PWM). In battery charging (reverse) mode, the
gZS-network is reconfigured into an LC-filter, and the converter operates as a full-synchronous voltage-source step-
down dc-dc converter with an appropriately adjusted PWM. The proposed converter, in contrast to the previous
approach [32], does not have resonant properties. It has previously been proposed to use resonant features to either
extend the voltage control range [29], which is not required in this application, or to use an inefficient alternate
reverse energy transfer method [30]. Furthermore, whether or not the converter is resonant has no effect on whether
form of reverse energy transfer is more efficient in terms of efficiency. Parallel to this, resonant operation places
constraints on converter design by limiting the maximum quality factor Q 1, which in turn restricts the range of
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transformer leakage inductance values and, as a result, influences the selection of magnetising inductances. As a
consequence, due to the relatively high shoot-through current required by the gZS network, resonant operation does
not result in soft-switching of the front-end switches during operation. As a consequence, preventing resonance in
converters is less difficult to design and maintain than before.

Principle of operation the converter proposed converter

Drawings and oscillograms of current directions indicate that the positive sign of the current corresponds to the
directions illustrated in Fig. 2. More significantly, the modulation is the same for both modes, which makes its
implementation easier since it is consistent. It is used in the battery charging mode as a component of a dissipative
voltage overshoot clamping circuit, whereas it dissipates little power in the battery discharging mode because the
gZS-network has inherent dc rail voltage clamping [30] and thus dissipates little power during the battery charging
mode. The converter operates in this mode in the same way as the full-bridge gZSC [31]. When a high voltage (HV)
side transformer winding is energised, parasitic oscillations may develop. The ST-PWM is achieved via the
symmetrical overlap of active states in order to improve transformer utilization while simultaneously reducing
losses. While the nature of voltage clamping is more complicated, it is shown in Fig. 5 via the use of simplifications to
illustrate the concept.

Simulation results

The Matlab/Simulink implementation of the suggested system is shown in Fig. 3. Fig. 4 indicates the state of charge,
Fig. 5 indicate the output current, Fig. 6 indicate the battery voltage, Fig. 7 indicate the transformer voltage, Fig. 8
indicate the output voltage and Fig. 9 is output current.

CONCLUSION

This article describes a bidirectional galvanically isolated dc-dc structure based on a quasi-Z-source. The idea
surpasses any current rival in the area of impedance-source converters. It's designed for home battery energy storage
systems that are modular. The proposed control system includes on-the-fly converter topology modification to
provide acceptable efficiency in any of the energy transfer areas. For the nominal battery voltage, the efficiency is in
the region of 95-96 percent, while the range of 20 V to 30 V is covered for the optimum battery usage. In the battery
draining mode, the peak efficiency is 97.2 percent, however as the battery voltage lowers, the efficiency diminishes.
In the battery charging mode, peak efficiency is lower, but efficiency is less reliant on battery voltage. For modular
home BESS with modules cascaded in parallel, the new converter was designed, evaluated, confirmed
experimentally, and justified. This method has been verified using MATLAB simulation and testing, and the results
indicate that the proposed technique achieves its goal.
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ABSTRACT

Power quality decline has an adverse economic impact on utilities and their customers. One of the most
well-known power quality challenges is harmonics in current and voltage, which can be handled by
using a Hybrid Series Active Power Filter (HSAPF). To make the HSAPF more robust and reliable, a
novel controller design based on sliding mode controller-2 is proposed in this study. In this research, an
accurate averaged model of three-phase HSAPF is also developed. The resilient HSAPF design concept
has been validated by simulation and the results have been discussed.

Keywords: Power Quality, Active Power Filter, Harmonics, controller

INTRODUCTION

Electricity demand is steadily expanding in the modern industrial world, from residential utilities to commercial
businesses. Integrating distributed energy resources such as solar photovoltaic systems, wind energy conversion
systems, fuel cells, distributed power production systems, and storage devices enhances reliability and power quality
while lowering losses of power distribution or transmission networks. The massive expansion in the use of non-
linear loads in recent years has resulted in a slew of power quality difficulties on the electrical grid, including
excessive current harmonics, voltage distortion, and low power factor, to name a few. Harmonic currents are injected
into the AC power lines as a result of the development of non-linear loads in the system. This distorted supply
voltage and current causes some protective systems to fail, transformers and motors to burn out, and cables to
overheat. As a result, Passive power filters have traditionally been employed as a compensation device to correct for
distortion caused by constant non-linear loads. With a simple design and inexpensive cost, these filters [2] are
designed to provide a low impedance channel for harmonics while preserving high power quality. Passive filters, on
the other hand, have drawbacks such as mistuning, resonance, reliance on power supply system circumstances, and
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large passive component values, all of which result in bulky implementations. These filters are the most popular
because they effectively minimize current distortion and reactive power generated by non-linear loads. However,
they are typically costly and have high operational losses. Peng et al. [5] introduced a novel HAPF topology- Il in
1988 to overcome these drawbacks and improve compensation performance while lowering the cost of the APFs. In
this topology, the APF is connected in series with the source as well as the non-linear load, while the PPF is
connected in parallel with the load and acts as a PFC capacitor is proposed. This topology [6] drew a lot of interest
since it can withstand high load currents and acts as a harmonic isolator between the source and the non-linear load.
The control method is critical for improving HSAPF's performance. Many publications on hybrid power filters have
already offered improved approaches for reducing current harmonics caused by non-linear loads. For a hybrid
power filter, [7] proposes a linear feedback-feed forward controller. However, because the dynamic model of the
HSAPF system comprises multiplication terms of control inputs and state variables, this controller is difficult to get
both steady-state and transient state performances with the linear control method. A sliding mode controller is
provided in [8] due to the non-linear properties of HSAPF. Furthermore, by decoupling the system into distinct
subsystems of lesser dimension, this sliding mode control reduces the complexity of feedback control design. The
application of sliding mode control can be found in the domains of power electronic switching devices due to these
qualities. The principle of sliding mode control is to use discontinuous control to impose sliding mode motion in a
designated switching surface of the system state space. The switching surfaces should be chosen so that sliding
motion maintains the desired motion dynamics according to a set of performance criteria. For linear systems,
traditional control methods such as Linear-quadratic regulator (LQR) [9] or Linear quadratic Gaussian (LQG) servo
controller [10].

The discontinuous control must then be chosen in such a way that all states outside of the discontinuity surface must
reach itin a finite amount of time. As a result, the system enters a sliding mode down the surface and follows the inte
nded system dynamics. Chattering is the most difficult aspect of implementing the classic sliding mode control
mechanism in hardware. Chattering is a type of oscillation with a finite frequency and amplitude that is restricted.
The chattering is dangerous because the system lacks control accuracy, moving mechanical elements wear out
quickly, and electrical power circuits lose a lot of heat. The switching frequency in sliding mode control should be
high enough to make the controller more robust, stable, and free of chattering, as chattering decreases as the
switching frequency of the system increases. Increased switching frequency is a natural technique to prevent
chattering when using a sliding mode controller in power converter systems, such as HSAPF. However, due to
certain constraints in switching frequency for losses in power converters, it is not practicable in the case of power
converters, resulting in chattering. As a result, the chattering problem cannot be blamed on the implementation of
sliding mode because it is primarily caused by switching constraints. When the relative degree of the system with
actuators or sensors is two, the chattering exponentially decreases to zero, as illustrated in [11]. The HSAPF system
has a relative degree of two. This study work presented a novel controller, the sliding mode controller-2, as a result
of the relative degree of the HSAPF system and the barriers in the classical sliding mode controller. This proposed
controller reduced chattering and improved HSAPF performance. This controller is brand new for this HSAPF
system topology. The carrier based PWM (CBPWM) for HSAPF architecture is the subject of a new research
publication [12]. However, in the majority of real-world scenarios, the CBPWM-based HSAPF may not be completely
measurable. In the case of CBPWM, power system perturbations are not taken into account, and the presence of a
temporal delay at the reference tracking point causes the total system to respond slowly. Section Il describes the
schematic of the system topology of the three-phase HSAPF model. The averaged modelling of the HSAPF system is
depicted in Section Ill. Section IV reveals the HSAPF controller design. Section-V shows the simulation results for
harmonic compensation with HSAPF. This work's conclusions are presented in Section VI.

Description of System Topology Schematic and HSAPF Model Hardware Modules

Figures 1 shows a schematic diagram of a hybrid series active power filter (HSAPF). This HSAPF topology is made
up of a series connected active power filter (SAPF) and a shunt connected passive power filter (PPF). The PPF is
linked in parallel with the load. The PPF is made up of a fifth and seventh tuned LC filter of rating (Lpf = 1.9mH and
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Cpf = 80F) for harmonic current compensation on the load side. To ensure galvanic isolation, the SAPF is connected
in series with the source via a matching transformer with a turn ratio of 1:2. The high frequency LC filter is used to
remove high frequency switching ripples from the inverter's compensating voltage. The HSAPF is controlled by a
controller-based algorithm that has been implemented.

HSAPF Average Modelling

The schematic diagram of the 3-phase HSAPF control and power circuit is shown in Fig. 1. The SAPF is made up of a
voltage source inverter that is linked to the grid via an LC filter and a three phase linear transformer. The inductors
series resistance is ignored.
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Where ua, Ub, Uc is the duty cycle (0) of the inverter legs in a switching period, and Ve, Vo, Ve is the output voltage of
a three-phase series active filter, as shown in Fig. 2, and I is the three-phase active filter current output, Van, Von, Ven
is the three-phase phase voltage, Isa Isb, Isc is the 3® source current, and Vnn is the neutral voltage. The whole
averaged model [13] of the inverter in three phases is obtained by averaging the inverter legs in the circuit diagram,
as shown in Fig. 3. The dynamic model of HSAPF under SRF can be expressed by the differential equations shown in
this circuit diagram.

Where Vi and Veq are the d-q axis compensating voltages, ud and uq are the d-g axis duty ratios, and is the source
voltage's angular frequency. The HSAPF system model can be defined as follows to aid controller design:

{ = f(x)+g(x)u .

» (6)

y=h(zx)

Where

X = [icd, ica, Ve, Ve, Vac]T state vector,

vector u = [ug, Uq]™ system control variables,

vector y = [y, y2]7 = [V, V] T System outputs.

It should be noted that the achieved Multi-Input Multi-Output (MIMO) system is non-linear due to the presence of
state variable and control variable multiplication terms. Furthermore, the state variables are inextricably linked to
one another.

These two difficulties can be precisely controlled by the design of a sliding mode controller, which examines the
relationship between the control variables and the system outputs openly.

Control System Development

The reference compensation voltage of the HSAPF system using the hybrid control approach-based SRF method is
expressed as follows:
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Vo =Kl — Vi (7)

Figure 2 depicts the generation of a reference compensating signal using the combined source current detection and
load voltage scheme[14]. Because the additional fundamental components are added to the harmonic components.
As a result, the reference compensating voltages are also written as:

HSAPF Sliding Mode Controller Design Proposal

This section describes the synthesis of a sliding mode controller based on the HSAPF system's averaged model. We
differentiate the compensating voltage with respect to time using system model (6) until the control variables us and
uq appear explicitly. The control signal in this proposed control approach satisfies all of the above conditions, causing
the state trajectories to be moved towards the switching surface. As a result of using this proposed controller, the
HSAPF system achieves fast response, good robustness, and effective throwaway disturbances.

SIMULATION RESULTS

MATLAB/Simulink software is used to test the reference generation approach (HSRF method) with the switching
pattern generation scheme (i.e. sliding mode controller-2) of the HSAPF system shown in Fig. 2. A three-phase
source voltage is applied to a non-linear load with a harmonic voltage. This voltage-producing nonlinear load is
made up of a three-phase diode bridge rectifier feeding an RL-load. Harmonic distortion occurs in both the source
current and the load voltage as a result of this type of non-linear load. Power quality disturbances are caused by
harmonic contamination. As a result, HSAPF can eliminate power quality disturbances. MATLAB simulation results
for steady-state source voltage Vs, load current IL, source current Is, and DC voltage V., as well as Fig. 3. Without a
filter, the nature of the source current is identical to that of the load current. Fig. 4 and Fig. 5 show the MATLAB
simulation results for steady state, dynamic condition of load, and parametric variation of the HSAPF system under
sliding mode controller-2.

CONCLUSION

For HSAPF, a new robust controller design has been presented in this paper. Sliding mode controller2 establishes the
control design by deriving the equivalent control law. This control law is extremely useful for generating switching
patterns. The proposed controller's robustness was validated by analysing the performance of the power system
under steady-state and transient conditions. The HSAPF's functionalities are improved with the use of this
technique. SRF method is found to be the best for reference generation in the presence of switching losses and
distortion in both source current and load voltage. Furthermore, the variable structure control method of the sliding
mode controller-2 reduces tracking error distortion, suppresses chattering, and noise, and thus achieves perfect gain
stability of the HSAPF system.
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ABSTRACT

Paper presented one 13-level diode clipped staggered inverter (k-type) with dc sources. The planned
staggered is planned dependent on two consecutive T-Type modules for certain changes up them. The
component is K Type. The setup of K-type gives two additional direct current joins in capacitors to
accomplish extra level toward make the waveform. The component requirements lesser segments
together with two Direct current sources, two capacitors, 14 semiconductors. It very well may be utilized
in power applications with various DC sources). It tends to be effortlessly planned in two methodologies
in course plans to shape high voltage yields with low weight on semiconductors and bringing down the
guantity of gadgets. This capacity can be utilized in some extraordinary applications, for example, sun
powered ranch alongside a ton of DC sources. DC sources can be special voltage amplitudes. The
ordinary techniques, it very well may be viewed as one inverter for every DC assets and fix the yield
voltage a similar sufficiency. It expands intricacy and misfortunes from this perspective, however in
diode clasped staggered inverters, it is feasible to consolidate some DC assets together and produce a one
of a kind AC yield. It decreases the quantity of isolated inverter, misfortunes segments and so on
Recreations are execute in MATLAB/Simulink and a model is carried out in the force hardware research
facility which the reproduction.

Keywords: asymmetric, staggered inverter, power gadgets, capacitors, self-charging, level control
exchanging.
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INTRODUCTION

Multilevel inverters (MLIs) contain giving the solid and great voltage source converters to combine the direct current
power frameworks to the alternative power frameworks. MLIs with various course of action are one of the
fascinating gadgets with regards to control hardware. The nature of intend spreads them like a reach application in
power framework. The capacities of MLIs in medium/high force application against two levels inverters compose
them driving converter inside photovoltaic frameworks [1], HVDC used for transmission line, wind turbine [2],
dynamic force filer drives frameworks, electrical vehicle and force lattice, Multilevel inverter contain elevated goal
on the yield voltage and low symphonious parts due to a high number of yield level. They include little weight going
on switches, particularity because of course association capacity. MLIs are brought into Flying Capacitor (FC)
Neutral Point Clamped (NPC), Cascade H-connect (CHB) [3]. Lopsided DC connections and high weight on switches
are the drawbacks of Neutral Point Clamped and Flying Capacitor which are including tremendous capacitors. In
this way, CHB types are engaged by decreased numbers and scientists, of parts are focused on in the setup of CHB
topologies [4]. This sort of geographies are equivalent from various kinds of viewpoints like the quantity of levels,
the quantity of semiconductors, the quantity of DC sources, complete standing voltage the inborn making of
negative levels and so on some surveying reads are introduced in for last decade topologies[5]. A direct current basis
produced one of the level with two switches inside and make one module mutually. The module was associated in
series with to make parcel of levels. All levels are positive and it needs an extra circuit to make negative levels. H-
connect is extra to the series modules in for flight of stairs sinusoidal waveform. The semiconductors in H-connect
circuits which make negative voltage levels endure far above the ground exchanging pressure. By and large,
staggered inverters orchestrate various associations of semiconductor changes to combine a few low voltage steps to
frame a yield waveform [6]. Utilizing lower parts to deliver more noteworthy yield voltage levels are one of the
significant issues of multilevel inverters. Staggered inverters with inconsistent DC joins present another sort of
design which diminished the quantity of parts alongside more noteworthy yield voltage levels. Modules are planned
dependent on adding or taking away of DC joins by power hardware semiconductors [6]. A different side, the
weight on switches can be there thinking about in topsy-turvy staggered inverters because of various DC interface.
The weight on switches is presented with complete standing voltage which is an absolute high voltage of each switch
off mode [7]. Present intersection switches for inverse extremity of DC source to produce undeniable levels and
isolating of weight on switches. H-connect with various degree of DC joins is introduced during more elevated levels
in this geographies are alongside weight on switches needs higher rate semiconductor [8]. Cross breed type
geographies are proposed as another sort of staggered inverters in presented modules with low semiconductors with
intrinsic negative levels dependent on the accomplishing of questionable levels from four direct current sources
[9,10].

Existing System

Multilevel converters (MLI) are brought into Neutral Point Clamped Flying Capacitor Cascade H-connect. Unequal

DC connections and elevated weight going on switches be the hindrances of NPC and FC which are including

enormous capacitors. Consequently, CHB types are engaged by analysts, and diminished quantities of parts are

designated in the setup of CHB geographies.

e Extended H-connect with various measures of DC joins is introduced. More elevated levels in these geographies
are alongside weight going on switches that needs elevated rate ssmiconductor

e Hybrid type geographies are proposed as another kind of MLIs modules with semiconductors with inborn
negative levels dependent of complishing of greatest levels from four DC sources.

e More yield voltage levels can be accomplished with a similar DC sources. Upgraded the design of capacitors near
eliminate some DC sources. Utilize a solitary source to create yield levels, albeit the quantity of semiconductors
has been expanded and charging/releasing of capacitors and switches driving become confounded. Some
different geographies are proposed with blended DC sources and capacitors as the step measured designs,
despite the fact that H-connect are useful in the circuits.

& MEI 34533

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 68 / October / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Kondalu et al.,

Proposed Module

This paper gives a course of action of semiconductor blended DC sources and capacitors as direct current connects
toward accomplish most extreme voltage levels as of DC sources which further develop monetary execution cost and
force superiority. This module utilizes only two inconsistent DC sources with the measure of 1VDC, 2VDC to
produce 13 yield voltage levels. Then again, a halter kilter staggered module is acquainted with produces 6 +ve
levels, 6 -ve levels and nothing level (absolutely 13 levels) with no added circuit to make negative voltage levels. 14
force gadgets switches and two capacitors are executed in the proposed module. The module can be associated in
series as course association effectively to deliver more and higher yield voltage levels. Fig.1 shows an overall
calculated chart of staggered inverters. An appropriate planning of force converter can accomplish greatest yield
levels from two DC sources. It is feasible to utilize capacitors to make some additional DC connects to get a larger
number of levels than the assumption. In this sort of arrangement, the charge way of capacitors ought to be given
notwithstanding the yield levels ways. It is fascinating to don't utilizing an extra circuit of charging of capacitors. At
that point a savvy planning for the staggered inverter is introduced as follow:

Module Configuration

There be two DC sources by various sums as 1VDC and 2VDC. Utilizing inconsistent DC hotspots for uneven
staggered inverters items diverse amount of yield voltage levels in less semiconductors and low consonant parts too.
It very well may be smarter to make two additional DC joins with capacitors. It gives four DC joins, completely. Fig.2
presents the proposed module with another part game plan including 14 switches (8 unidirectional switches and 3
bidirectional switches), 14 diodes and 2 inconsistent DC source and 2 capacitors. This design creates six positive
levels, six negative levels and zero level (13 levels completely). The state of proposed geography is like Kite and it is
named "K-Type" (Kite Type). The fundamental idea of this circuit is making various ways from various sides of a DC
connect to be associated with other DC connects to create negative levels to eliminate H-connect. It is recognizable
that DC source with 1VDC accuses capacitor of 1VDC, and DC source with 2VDC accuses the capacitor of 2VDC
with no extra circuit. Fig.2 and Fig 3.The Mat lab circuit diagram of open loop k type inverter. The planning of the
module and their exchanging ways are chosen sagaciously so that There are no sure post of DC joins on the anode
side of diode to lead. Likewise, Fig4: The wave form Output current and voltage waveform of open loop K-type
inverter.In this manner, diodes extremity and bidirectional switches ensure for stifling of switches that short

circuiting will be not happened in the module. Fig5: The wave form Output current and voltage waveform of closed
loop K-type inverter and Fig6: The wave form Output current and voltage waveform of closed loop K-type inverter .
Fig 7.The Mat lab circuit diagram of closed loop control circuit and Fig 8:The output waveform of 13-level
Multilevel inverter.

CONCLUSION

Paper presents another reconfiguration module for topsy-turvy staggered inverters within which is capacitors are
utilized as direct current connects to make the levels for flight of stairs waveforms. This arrangement of staggered
converter makes a decrease in DC sources. Then again, the feasible to produce 13 levels with lower DC sources. The
proposed module of staggered inverter creates 13 levels of two inconsistent DC sources (2VDC and 1VDC). It
likewise includes two on expenses capacitors and 14 semiconductor switches. The capacitor is self-charging with no
additional circuit. The lower number of segments makes it attractive to use in large scope of utilizations. The module
is schematized as two consecutive T-type inverters and different changes up it. Likewise, it tends to be there
associated with courses particular which lead to a secluded geography with additional voltage levels at higher
voltages. The proposed module makes the inborn formation of the negative voltage levels with no extra circuit, (for
example, H-connect circuit). Closest level control exchanging tweak (NLC) conspire is applied to accomplish great
sinusoidal yield voltage.
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Fig 3: The Mat lab circuit diagram of open loop k type inverter

Fig 4: The wave form Output current and voltage waveform of open loop K-type inverter
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Fig 6: The wave form Output current and voltage waveform of closed loop K-type inverter

Fig 7: The Mat lab circuit diagram of closed loop control circuit
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Fig 8: The output waveform of 13-level Multilevel inverter
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ABSTRACT

Breast cancer is the second biggest cause of cancer death in women after lung cancer. It is estimated that
around one in every eight women will develop breast cancer during her lifetime. Since the previous two
decades, research into breast cancer has resulted in remarkable advancements in our understanding of
the illness, resulting in more effective and less hazardous treatments for women with breast cancer.
Public education and increased screening have led to early detection of cancers at stages that are
amenable to complete surgical resection and curative treatments. As a result, breast cancer survival rates
have increased dramatically in recent years, particularly among younger women. This review discusses
history, epidemiology, different forms of breast cancer, their causes, clinical symptoms, and the various
non-drug (such as surgery and radiation) and drug-based (such as chemotherapy, gene therapy, and so
on) approaches to treating them.

Keywords: Breast cancer, History, Epidemiology, Chemotherapy.

INTRODUCTION

Cancer has the potential to be a major cause of illness and mortality in both developing and industrialized countries,
such as Asian countries, America, Africa, and Australia, among others. Women are most commonly affected by
breast cancer, which is defined by an uncontrollable proliferation of abnormal cells within the milk production
glands of the breast. Breast cancer is the most prevalent type of cancer in women. It is the most common type of
cancer in females, and it develops most frequently in postmenopausal women over the age of fifty, as well as in
young women. It is possible for men to develop breast carcinoma as well, although it is extremely rare, accounting
for less than 1% of all cancer cases. Breast cancer in its early stage is a non-invasive illness that is contained inside the
ducts or lobules of the breast and has not migrated into the surrounding healthy tissue. Invasive breast cancer has
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spread beyond the ducts and into healthy breast tissue before the ducts. A tumor that originates in the breast tissue
of both men and women [1] is known as breast cancer. Ductal carcinoma is the most common type of breast cancer,
accounting for the majority of cases [2]. A few number of cells begin to grow within the sacs or lobules (lobular
cancers). Carcinoma has the potential to spread to the lymph glands as well as to other regions of the body, such as
the bones and liver. Carcinoma is often discovered during a screening check, before any symptoms have manifested
themselves, or after a young woman feels a lump in her breast. Early 1980s, screening mammography has resulted in
significant improvements in the early identification of breast cancer [3]. Mammography is a type of specialist medical
imaging that scans the breasts with a low-dose x-ray system using a low dosage of radiation. A mammography
exam, often known as a mammogram, is used to aid in the early detection and diagnosis of breast disorders in
female patients. Screening mammography are performed to detect cancer in the breasts of women who do not
exhibit any symptoms [4]. The male breast tissue is similar to that of the female in that it is composed of fibrous
tissues, fine ducts, fat, and glandular elements or lobules, just like the female. Breast cancer can affect both men and
women, however male breast cancer is extremely rare around the world [5].

History of Breast Cancer

More than 3,500 years ago, the ancient Egyptians became the first people to become aware of the condition.
Hippocrates provided an explanation of breast cancer. In addition, he argued that the human body is composed of
four senses of humour — phlegm, blood, black bile, and yellow bile — that are responsible for a variety of bodily
functions. Hippocrates believed that an excess of black bile was responsible for the development of cancer. Galen
goes into great detail on the cancer after that, in the year 200 A.D. He prescribed remedies such as castor oil, opium,
sulfur, licorice, salves, and other natural products. It is the only treatment that is curative for mammary tumors. The
French physician Francois de la Boe Sylvius, who lived around 1680, believed that cancer did not originate from the
dark bile. Using a chemical function that moves lymphatic fluids from acidic to acrid as an example [5,] he argued
that it was the cause [6]. In the 1730s, Claude-Deshais Gendron, a Parisian physician, also disputed Galen's systemic
theory, claiming that cancer arose when nerve and glandular tissue became entangled with lymph veins and bled. In
1713, Bernardino Ramazzini formulated the hypothesis that women are more likely than men to get mamilla cancer
as a result of a lack of sexual activity. Ramazzini stated that irregular sexual activity, reproductive organs, and the
mammary gland could be disbanded or destroyed, which could lead to the development of malignancies. Another
researcher, Friedrich Hoffman of Prussia, hypothesized that females who have proper sex but still had tumors that
have matured were engaging in vigorous intercourse with their partners. Because of lymphatic obstruction, these
symptoms are frequently present. A great deal of study has since been done on breast cancer and its treatments by a
large number of scientists. Following extensive investigation, experts hypothesized that surgical removal of the
tumor could aid in the treatment of breast cancer. By the mid-nineteenth century, surgery was the only treatment
option for women with breast cancer. The development of antiseptics, anaesthesia, and blood transfusion techniques
during this period also increased the likelihood of surviving a surgical procedure [6].Fisher published his findings in
1976, employing a simpler breast-conserving operation followed by radiation or chemotherapy as a treatment option.
He understood that these were as effective as a radical mastectomy in some cases. In line with the improvement of
current medicine, by 1995, less than 10% of Mamilla cancer-affected women had undergone a mastectomy.
Additionally, this generation witnessed the emergence of novel treatments for breast cancer, including surgical
procedures, biological treatments, and hormonal therapy [7].Mammography was also created to aid in the early
detection of malignancies in the breast. The genes that cause breast tumors were then identified and classified as
follows: BRCA 1, BRCA 2, ATM.

Epidemiology

It is estimated that breast cancer accounts for 104 percent of all malignancies worldwide, making it the most
frequent malignant tumour in the globe. It is the leading cause of death among women between the ages of 20 and 50
years [8-10]. Breast cancer incidence has grown globally since 1980, when 641,000 cases were reported. It is
reasonable to estimate that 1.67 million new cancer cases were detected worldwide in 2012, according to a WHO
survey conducted in an Asian country. From the year 2015 to the present, the American and South American
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populations have been affected by 0.3 percent to 0.4 percent per year, while black and American Indian populations
have been affected by 0.7 percent to 0.8 percent per year, and Asian women have been affected by 1.8 percent per
year [11-14]. According to the latest statistics, the death rate from breast cancer has decreased by 40% in 2016. Year
Australia, roughly 730 new cases of cancer will be diagnosed in 2017. In the United States, it was predicted that
40,920 women would die from breast cancer in the year 2018. In the United States, more than 1.7 million new tumor
cases are expected to be detected in the year 2019. [15-16] Breast cancer affects 268,600 women and 670 men in the
United States; of these, 41,760 women and 500 men are in danger of developing the disease. Breast cancer claimed the
lives of 94 women in Africa [17]. It is estimated that more than half of the population in many low- and moderate-
income nations, including India, does not have access to a properly organized and well-regulated cancer care system.
Women between the ages of 15 and 49 years old are twice as likely as men to get carcinoma in developing nations as
they are in affluent countries [18-19].

Etiology
A past history of breast cancer: The risk of breast breast cancer in the other breast increases in women who have
had breast cancer in one of her breasts [19, 20].

Family history: patients may be at increased risk of having breast cancer if multiple members of their family have
had specific cancers [21].

Genetic causes: Family history of breast cancer has long been recognized as a risk factor for the disease. The
importance of maternal and paternal relatives cannot be overstated. A close relative who has developed breast
cancer at a young age, has cancer in both breasts, or has cancer in both breasts has the highest risk of developing the
disease. First-degree relatives (mother, sister, and daughter) are the most essential when it comes to determining
risk. Another factor to consider is the presence of several second-degree relatives (grandmother, aunt) who have
been diagnosed with breast cancer. When a male develops breast cancer, he increases the risk for all of his close
female relatives. Inheriting faulty genes such as BRCA1 and BRCA2 significantly increases the chance of breast
cancer, with a lifetime risk of between 40 and 8S percent thought to be associated with the genes. Women who carry
the BRCAL gene are more likely than the general population to acquire breast cancer at an early age [22].

Hormone: Breast cancer may be triggered by a change in the level of hormone in the blood. It can be accompanied
with the onset and cessation of periods (Menstrual Cycle), pregnancy at a young age, hormone replacement therapy,
the use of oral pills, and other symptoms [23].

Life style and dietary: Breast cancer is thought to be caused by a sedentary lifestyle, a high dietary intake of fat,
and obesity, particularly in postmenopausal women. The consumption of alcoholic beverages is also a contributing
factor to breast cancer. The danger grows in direct proportion to the amount of alcohol taken. Women who drink
between two and five alcoholic beverages per day have a risk of developing breast cancer that is approximately one
and a half times higher than that of non-drinkers [24].

Environment: It is known that women who deal with low doses of radiation over a long period of time, such as X-
ray technicians, are at a modest increased risk of cancer [25].

Symptoms of Breast Cancer

A new lump or mass within the breast that you can feel could be the first sign of breast carcinoma. The lump is
painless, hard, and has uneven edges, all of which indicate that it is cancer. Cancers, on the other hand, are often
delicate, soft, and rounded. The following symptoms will be present throughout the course of breast cancer such as
Swelling of the entire breast or a portion of the breast, dimpling, breast discomfort, the inward curving of the breast,
breast redness, thickening of the breast tissue, or skin on the breast and discharge from the breasts that is not breast
milk. In some cases, a mass might be found in the underarm space [26,27].
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Risk factors for mammary cancer include: Many investigations have discovered that tumors are the cause of a wide
range of disorders in women. The following are the most significant risk factors for developing breast carcinoma:

Growing older- The risk of breast carcinoma increases with age, with the majority of breast tumors being diagnosed
beyond the age of fifty. Genetic mutations- Genetic changes include changes in the genes BRCAL and BRCA2, which
are breast cancer susceptibility genes. Women who are born with these genetic alterations are at an increased risk of
developing breast and ovarian cancer [28]. Early catamenial period- Women who start their periods before the age of
twelve are exposed to hormones for a longer period of time, increasing their risk of developing breast cancer by a
little margin.If the main germination occurs just once, at the age of thirty, and the terminal fertilization does not
occur, the risk of breast carcinoma is low. Late or no physiological state. Late biological time - If you were born after
the age of 55, you have a higher risk of developing breast cancer than women who were born earlier in life [29].
Obesity is associated with a higher risk of developing breast cancer in older women than in those of normal weight.
Using combined secretion therapy- Taking hormones to replace lost progestogen and oestrogen in biological life for
more than 5 years increases the risk of developing breast carcinoma. When the hormones progestogen and oestrogen
are combined, the likelihood of developing breast cancer increases significantly. Contraceptive pill or oral
contraceptive pill -There are several different types of oral contraceptives. Pills have been demonstrated to increase
the risk of developing cancer [30].

Types of Breast Cancer

All types of breast cancer begin in the breast tissue, which is made up of lobules, which are milk-producing glands,
and milk-ducts, which connect the lobules to the teat. Breast carcinoma is the most rapidly increasing malignancy in
women today, both in industrialized and developing nations [31].

Breast cancer can be divided into two categories: Non-invasive and Invasive.

Non-invasive: Ductal carcinoma in situ (DCIS) could be a disorder in which abnormal cells replace the normal
epithelial cells of the breast ducts, causing the ducts and lobules to become significantly larger than they were
originally. As a result, DCIS is considered a non-invasive type of cancer since the aberrant cells have not progressed
beyond the layer of cells from whence they emerged. It is the most frequent type of in situ breast cancer, accounting
for around 83 percent of all in situ cases diagnosed between 2008 and 2012 in the United States. DCIS may or may
not progress to invasive cancer; nevertheless, a lot of these tumours grow at such a sluggish rate that they may not
pose a threat to a woman's health even if left untreated [32].

Invasive: This is a term that most people are familiar with; the majority of breast cancers are invasive, or infiltrating.
These tumors spread through the surrounding breast tissue after breaking through the walls of the glands or ducts
from which they originated. Various parts of the breast, including the canals, lobules, and, in a few cases, the spaces
between the tissues [33], can be affected by breast cancer. Papillary carcinoma, lobular carcinoma, Apocrine
carcinoma, Inflammatory carcinoma, Repetitive carcinoma, and pathologic process breast carcinoma are all types of
invasive breast cancer [34]. Invasive ductal carcinoma is the most common type of invasive breast carcinoma,
followed by lobular carcinoma and papillary carcinoma.

Breast Cancer Stages

Breast cancer stages range from 0 to 4, with the first stage being curable breast carcinoma and the last stage being
non-curable (metastatic) breast carcinoma.

Breast cancer is classified into four stages: 0-4

Stage 0: At this stage, the tumour is quite small in comparison to the rest of the body. Despite the fact that tumour
cells have expanded to the breast area, they are unable to move to other tissues or organs in the surrounding area.

Stage I: This is the earliest stage of breast cancer development, and it indicates that the tumour is less than 2 cm in
size. A total of two stages are included in stage .
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Stage IA: At this stage, the tumour is only a small size. Breast carcinomas that are up to 2cm in size and have not
spread outside of the breast, as well as no lymph nodes, are considered benign.
Stage IB: The tumour has migrated to the lymph nodes and has grown to a size greater than 2cm [35].

Stage II: At this stage, the tumour has developed and spread to nearby tissues. Tumours can range in size from2 to 5
c¢m. Stage Il is divided into two groups, which are referred to as IIA and IIB.

During Stage I1A, the tumour has not progressed farther into the breast. If the size of the carcinoma is less than 2 cm,
the cancer has the potential to expand to the axillary nodes.

Stage 11B: The tumour has grown to a significant size at this point. If the tumour is less than 2 cm in diameter and
bigger than 5 cm in diameter, it has the potential to spread to 1-3 axillary lymph nodes. Even if the tumour is larger
than 5 cm in diameter, it does not spread to the axillary lymph nodes.

Stage 111 At this stage, the tumour has not migrated to the bones or organs of the body. The tumour has grown to a
significant size at this point. Tumours can grow to be up to 5 cm in diameter or greater. Stage 1l is divided into three
stages, which are denoted by the letters 1A, 111B, and IIIC.

Stage I11A: During this stage, the tumour grows in a chain-like pattern from the underarm to the collar bone. The
lymph node has been significantly expanded.

Stage I11B: During this stage, the tumour begins to expand within the chest cavity and the surrounding skin.
Tumours can be of any shape or size. At this stage, the tumour has not yet migrated to the lymph nodes, but it has
spread to the chest wall and is causing discomfort.

Having cancer in ten or more lymph nodes indicates that it has spread above or below the collarbone, according to
stage I1IC. In I1IC, fewer lymph nodes are afflicted outside the breast, but those that are affected inside the breast are
swollen or malignant.

Stage 1V: The tumour might be of any size at this point in the process. The tumour has spread throughout the body,
including the liver, brain, lungs, and bones. Breast cancer cells have spread to the lymph nodes and breast tissue. The
metastatic stage is the point at which cancer has spread [36].

Breast Cancer Therapy

Treatment options for breast cancer vary based on the stage of the disease. There are a variety of approaches of
treating carcinoma. The following are breast cancer treatments: Surgery, Radiation therapy, Chemotherapy, Secretion
therapy and Specific medical treatment.

Surgery: For many individuals, surgery is the most effective therapy option. Surgery is the term used to describe the
removal of a tumour during an operation. This therapy is also utilized to examine the lymph nodes in the axilla that
are close. It consists of two types, which are lumpectomy and mastectomy. Lumpectomy surgery is the excision of a
tumour using a surgical procedure known as a lumpectomy. Breast conserving surgery and quadrantectomy are two
more names for this procedure. In this case, two genes, BRCA1l and BRCAZ2, are involved in the gene mutation
process. Women who have been newly diagnosed with breast cancer and have BRCA1 or BRCA2 gene mutations
may be eligible for breast conserving surgery if they have these mutations. Mastectomy: This procedure involves the
removal of the entire breast, rather than only the lymph nodes in the body [37].The skin can be preserved with skin
sparing mastectomy, and the nipple can be preserved through nipple sparing mastectomy while using this treatment
method.

Radiotherapy: In this treatment, high-energy radiation (such as x-rays) are utilized to eliminate cancer cells during
the course of the treatment. Radiation sources are classified into two categories: external beam radiation and internal
beam radiation. External beam emission (EBE) radiation therapy is the most common method of radiation therapy.
Emission is visible from the outside of a vehicle's body. When using this technology, a radioactive substance is
delivered to a specific spot within the body, and the emission process is extended over an extended length of time.
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Chemotherapy: Chemotherapy is used prior to surgery (neo-adjuvant treatment).The goal is to reduce the size of the
tumour and also to prepare for more extensive surgery. When surgery is performed in order to limit the likelihood of
cancer cells entering our bodies. Chemotherapy is a treatment option for breast cancer that is available in numerous
forms. Docetaxel, Paclitaxel, Doxorubicin, Epirubicin, Capecitabine, Transtuzumab, and Carboplatin are some of the
most often used chemotherapy medicines.

Secretion therapy: It is used to treat a variety of conditions. This treatment is typically based on the use of
medications that either block or impede the activity of the sex hormones oestrogen and progesterone. It can be found
in nearly every part of the body and is not restricted to the breasts alone.

Targeted therapy: Precision medicine is a relatively recent approach to cancer treatment, and it is used to target
specific biological processes that are usually necessary for tumour growth to be successful. Targeted therapy can
include the use of antibodies, vaccinations, and sequencing therapies, among other approaches. These medicines are
effective against all cells that are expanding fast throughout the body [38,39].

Gene Therapy: The current understanding of the roles played by proto-oncogenes and tumour suppressor genes in
the development of malignancy has prompted the creation of gene therapy strategies aimed at either ablating or
restoring these genes, as appropriate. Alternatively, cancer cells are equipped with the potential to convert a
systemically delivered prodrug into a poisonous metabolite, or a target for destruction by replicating viral vectors, in
order to maximize their chances of survival. The transfer of drug resistance genes into normal cells, on the other
hand, has the potential to give chemo-protection during high-dose antineoplastic treatment. Finally, immune system
modification has the potential to activate anticancer drug defense mechanisms [40].

CONCLUSION

This review explains about the breast carcinoma, which helps to reduce the risk factor and control the death rate.
Due to the hypersecretion of sexual hormones like (progesterone and estrogens) and blockage of ducts is the major
reason to cause breastcancer. So, excess intake of pills that contain the high quantity of steroid hormone and
progestin so it should be avoided. Suppose it will take regularly as a result will be increase the chance of developing
cancer. And also weight should be maintained because overweight ladies have a better risk of obtaining carcinoma
than those who have traditional weight.
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ABSTRACT

Online learning has become a viral tool during new normal, during this COVID pandemic period. Even
though online learning using e resources is preferable with many positive outcomes it reflects negative
outcomes while engaging students. The research paper aims to analyze the student’s engagement using e
learning tools during a pandemic with special reference to Chennai city. The objective of the study is to
identify the factors which influence student’s engagement and e learning among college goers. It was an
empirical study and data was collected using a structured questionnaire with 182 completed ones. The
study found that majority prefer online updating and many students prefer online lecture with a ppt to
understand concepts. Statistical tools highlights there exist a significant difference between male and
female respondents on opinions towards online learning based on different aspects. Mean score
concludes that e-learning is more useful during quarantine time for arts course respondents than the
science course respondents. The study finally concludes with some suggestions to improve online
Learning environment by effectively approaching the student’s behavioral, emotional and cognitive
factors.

Keywords: e-learning, student’s engagement, learning tools
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INTRODUCTION

The Covid-19 pandemic has made the students struggle to learn the things related to their subjects from their usual
traditional way of classroom learning. Educational institutions were using online methodologies to teach their
students. There was a dramatic change in the learning method as almost 90% of the institutions instructed their
teachers to go with online learning tools to teach the students. Usage of online resources was better in digitally well
developed countries and students were very comfortable with e learning process. In countries like India, Students
were engaged with the social media like whatsapp, Facebook, Youtube, etc., and it is new for most of the students to
use or to learn the subjects through online learning tools such as GMeet, Google Classroom, Zoom, Webex, Microsoft
teams and You Tube. Teachers in India are struggling a lot to get engaged the students to online learning classes as
students were not engaged actively or fully due to various reasons. Online learning needs an environment which has
to provide the students to get engaged in the online classes without any disturbances. This research paper deals with
the students' engagement in online classes and the reasons for not engaging in online classes. The reasons for the
engagement and disengagement of the students’ in online classes are from three elements namely students, teachers
and the environment. Moreover, the study has suggested how to engage students actively using e sources .Students’
engagement in online learning can be understood by knowing the factors which influence the students for being
engaged and disengaged.

Objectives of the study

To study the demographic profile of the respondents.

To find out the factors which influence the students engagement with respect to e learning.
To study the impact of online learning during COVID-19 lockdown.

Review of Literature

Peter khan et al. (September 2016) has analyzed the student’s engagement in online learning environment. The role
of reflexivity that the environment under which the student learns through online triggered reflexivity that they have
to establish concrete courses of action and sustained practices, to face the uncertainty and complexity in learning
through online. They found that the reflexivity of students is framed by the tasks assigned to them and the social
relations in the learning environment. There were different dissonances between students learning and the
environment. The students need digital communications on line to be promoted to them to resolve such dissonance.
To facilitate them, students have been developed with those practices in getting attention to online learning.

Min Hu and Hao Li(2017), in their research “student engagement in Online Learning have explored the engagement
of student on online learning through three aspects namely the quantitative methods, for attendance rate, grade,
learning time, rate of work completion, Event report; Qualitative methods for students and teachers surveys, self-
report, Observations; and mixed methods, for combining both. They additionally found that the student engagement
is multi-dimensional which consists of behavior of the student on explicit and psychological behavioral reflections.
They have finally arrived at a conclusion that the teachers have to find different measures to make the students to get
engaged in the online learning and ensure the learning outcomes.

Donna R.Everett(Now.2015), in the paper “Adding Value: Online student Engagement” has discussed the
importance of student engagement in online learning and has reported the eight new developments in online
learning. In 2014 ELearning Industry Report, by providing the value of global E-learning industry $56.2 billion and it
is been projected to the double on the next year. The report had said that 41.7% of the global fortune 500 companies
are using educational technology to instruct employees. The report shows that E-Learning has the power to increase
information retention rates by up to 60%(A report by the Research Institute of America). 72% of the companies
included in a survey stated that E-Learning helps them to keep up-to-date changes in their industry. The research
found that the student engagement in online is based on the tool, device/gadgets they use, the instructional strategies
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used by the teachers, the technology adopted for teaching learning, Asynchronous and Synchronous, instructors
approach, class and assignment structure, learning support and the environment under which the students are
learning. Lily Wong (2013), in the paper titled, “Student Engagement with Online Resources and its impact on
Learning Outcomes” Stated that the quality of learning is the outcome of the online resources for learning. Those
resources were, Firstly, the students’ prior experience, knowledge, conceptions and reasons for studying. Secondly,
the students' perceptions of the teaching and learning environment. Thirdly, the type of teaching and learning
environment provided. Fourthly, the teacher's pedagogical course knowledge and conceptions of teaching. Fifthly,
how the course material is selected, organized, presented and assessed. Lastly, the approaches to learning and
studying.

Orna Farrell and James Brunton(2020), in their paper titled “ A balancing act: A Window into online student
engagement experiences” have studied the student engagement in online learning though the factors which
influencing by socio-cultural elements they have included the socio-cultural environment by culture, power, policy
and economics. They have made a conceptual framework, in which they have categorized the structural influences,
(Institution-Culture, policies, Curriculum, Assessment, Disciplines, Student background, support, Family and life
load), Psychological influences(Institutions teaching, staff support, workload and its relationship with students
motivation, skills, identity and self efficiency), Proximal consequences(Academic retention, work success, lifelong
learning, social citizenship and personal growth). These categorical influences affect the student engagement on their
enthusiasm, interest and belongingness. Moreover, it made the students focus on their cognition like deep learning
and self regulation. The behavior that would have been influenced by these conceptual frameworks on Time and
Effort, interaction and participation.

Gregor Kennedy (2020), in his paper titled,” What is student engagement in online learning....and how | know when
it is there?” (A Melbourne CSHE discussion paper) had offered three perspectives on student engagement in online
learning environment and had provided some sort of advices to educators how it might be promoted? He had came
out with three perspectives namely a) An Interaction Perspective, in which the high level of engagement was depend
upon the interaction between students and teacher, student and student, and student and the content, b) An
Interactive Perspective, in which the use of gadgets by the students for learning and the environment might boost the
behavioral and cognitive engagements and it would be beneficial, c) A Learning Design Perspective, in which the
online curriculum had designed after careful thinking of the teacher’s area of knowledge, content expertise, planned
activities of tasks and assignments, etc. A learning design model would be Inquiry-based, Simulation-based and
Peer-based learning models that he was suggested. He had arrived at a conclusion that new and timely approach
was needed and the material given to the student was important.

Research Methodology
To achieve the research objectives, the researcher used two phases:

Phase One: is on the literature review and concepts to explore the things related to student engagement on online
learning during COVID-19 lockdown. Those are the following:

e Social Networking

e Online Applications to Learning

e The mostly used online learning tool

e The positive and negative factors which influence student engagement on online learning

¢ The drawbacks of social networks on online education.

Phase Two: it is to explore the preference, opinions, attitude, behavior and reasons for engaged and not engaged in
online classes by asking questions through google forms and got responses from a structured questionnaire that has
been sent as google link. The respondents were college students from the colleges in Chennai, Tamil Nadu. The
study has got completely filled responses from 182 students.
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Analysis and research findings

Research questions were asked to the respondents through Google form which start with the demographic profiles of
the respondents and continued with their preference to learn online, their most engaging activity in online learning,
gender-wise opinion, the platform that they have used to learn and ended with the usefulness of online learning
during COVID-19 lockdown. To analyze the aforesaid things, the researcher has done a statistical analysis using
mean, standard deviation, percentage analysis, t-test etc.

Table: 1 shows the demographic profile of the respondents. The number of respondents for this study is 182. In that
75.3 percent of the respondents are female, 54.4 percent of the respondents are belongs to science course students and
25.8 percent of the respondents are 20 years of age. The demographic profile of the respondents helps the researchers
for further analysis of the study. Table: 2 shows the respondents preference to learn and update through online
classes. 31.3 percent of respondents are agreed to learn and update through online classes. Only 3 percent strongly
disagreed to learn and update through online classes.

Table: 3 shows the most engaging activities that respondents find in online class. Majority of respondents (50
percent) mostly engaged in power point presentation. Least 13.2 percent of respondents are engaged in online
internet forum discussion. Table: 4 shows the t test result of opinions towards online learning with gender level. Ho:
There is no significant difference between male and female respondents on opinions towards online learning based
on different aspects.

As the p value is less than 0.05, the null hypothesis is rejected at a 5 percent level with regard to the statements ‘More
useful during quarantine period’, ‘E-learning makes knowledge wider’ and ‘Satisfied with the online learning’.
Hence, there is a significant difference among male and female respondents with regard to above statements. From
the mean score, female respondents are more favor to the above statements compare to male respondents. As the p
value is greater than 0.05, the null hypothesis is accepted at a 5 percent level with regard to the statements ‘Creates
confidence’, ‘Improves self-study skill’, Better than the traditional learning’, ‘Getting all the help that need for
online class from teacher’ and Innovative method and an effective way of learning’. Hence there is no significance
difference between male and female respondents on the above statements.

Table: 5 show the respondents mode of online platform used for their E-learning. Majority 64.8 percent of the
respondents used Gmeet platform for their online classes. 24.2 percent of respondents used Zoom platform for their
online classes. Least 1.1 percent used webex and YouTube platform for their online classes. Table: 6 show the t test
result of course of study and e-learning is more useful during quarantine time. Ho: There is no significant difference
between arts and science course respondents on e-learning is more useful during COVID-19 lockdown.

As p value is less than 0.01, the null hypothesis is rejected at 1 percent level of significance with regard to e-learning
is more useful during quarantine time. Hence, there is a significant difference among arts and science course
respondents with regard to e-learning are more useful during quarantine time. From the mean score it can be
concluded that arts course respondents stated that e-learning is more useful during quarantine time than the science
course respondents.

Suggestions to increase online student engagement

The online Learning environment can be made effectively by approaching the student’s behavioral, emotional and

cognitive factors.

e Behaviorally by making them to follow instruction properly, to participate actively, and to complete their work
on time.

e Emotionally by making them feel a part of the class, interacting positively, be alert to them all the time during the
class.

e Cognitively by engaging intellectually, more eager to learn, think deeply and ask challenging questions.
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e The teacher has to prepare students for the online learning experience with frequent reviews by briefing the
online course and also by understanding the expectations of the learners with good presentation with sound
learning materials.

e Regular discussions, assessments will give a clear picture in the meanwhile the instructor has to avoid isolation of
students and thereby providing a conductive learning environment via playing audios and videos.

e Build a learned mass community by creating discussion forums, team presentations and sharing vital ideas.

CONCLUSION

Being e-learning is a virtual learning there may be lacking in the control of the students as they were from different
social learning environments. So, they need to be conveyed with proper instructions on e-learning. Students are
showing more interest on e-learning during recent times and they are using different learning tools and each tool is
having some unique features in delivering the learning content to the students. It will be good that to reap more
benefits of e-learning by engaging the students intellectually to participate in the class make them for being
interactive during class timings, etc. A good e-learning environment has to be built by including student’s
behavioral, emotional and cognitive factors as it affects the students’ engagement more.
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Table 1: Demographic profile of the respondents

Demographic factors Categories Frequency | Percentage

Male 45 24.7
Gender Female 137 75.3

Arts 83 45.6
Course of Study Science 99 54.4

18 Years 25 13.7
Age Group (in years) 19 Years 36 19.8

20 Years 47 25.8

21 Years 42 23.1

22 Years 32 17.6

Opinions Frequency | Percentage
Strongly Agree 48 26.4
Agree 57 31.3
Neutral 54 29.7
Disagree 17 9.3
Strongly Disagree 6 33
Total 182 100.0

Options Frequency Percent
Online Internet Forum Discussion 24 13.2
Webinar 19 104
Power Point presentation 91 50.0
Lectures 48 26.4
Total 182 100.0

Table 4: Respondents Gender and Opinions towards Online Learning — t Test

Table 2: Respondents preferred to learn and update through online classes

Table 3: Most engaging activities that respondents find in online class

ISSN: 0976 — 0997

Obini i rds Onlin Gender
Le;;l;}lic;]ns owaras ine Male Female tvalue P value
9 Mean SD Mean SD
Creates confidence 1.62 0.860 1.82 0.907 1317 0.190
Improves self-study skill 1.60 0.809 1.80 0.821 1444 0.150
Better than the traditional 153 0.869 150 0.815 0.209 0.835
learning
More useful during quarantine 167 0.707 2.00 0.606 3.067 0.002
period
E-learning makes knowledge 180 0.842 208 0823 1971 0.040
wider
Get.tlng all the help that need for 1.49 0727 139 0.761 0733 0.465
online class from teacher
Innovative method and an 187 0.919 2.02 0.870 1.024 0.307
effective way of learning
Satisfied with the online learning 1.58 0.753 1.99 0.827 2.983 0.033
Eﬁ_@ 34551
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Table 5: Mode of Online Platform

Mode of Online Platform

Frequency | Percentage
Zoom 44 242
Gmeet 118 64.8
Google Classroom 16 8.8
Webex 2 11
Youtube 2 11

ISSN: 0976 — 0997

Table 6: Course of Study and E-Learning is more useful During COVID-19 Lockdown

[=] %:?%
m

Course
E-learning is more useful during Science (99) Arts (83) tvalue P value
quarantine time Mean SD Mean SD
1.00 0.600 1.94 0.924 10.118 <0.001"
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ABSTRACT

Sciatic scoliosis with low back pain can occur after lumbar disc herniation and is often encountered with
difficulty in walking or standing for a longtime and can eventually lead to disability, central
sensitization, and low self-esteem. Pain education teaches people more about understanding pain
mechanisms to avoid post chronic adverse effects of fear psychosis associated with Pain and fear of
movements. A25-year-old male was diagnosed with diffuse lumbar disc prolapse of L4-L5 and L5-S1
with affected bilateral recesses associated with the abutment of bilateral S1 traversing nerve roots. We
gave pain education and tailor-made therapeutic exercises to reduce Pain, the stiffness of the trunk and
proximal limbs to improve his activity of daily living. Baseline measurements of Pain, range of motion,
straight leg raise, Kinesiophobia, and functional ADL assessment were taken pre and post. Outcome
measures showed a satisfactory improvement after physical therapy intervention with pain education.

Keywords: Sciatic scoliosis, Low back pain, Pain education, lumbar disc herniation.
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INTRODUCTION

Sciatic scoliosis can often result in low back pain after disc herniation with lateral trunk flexion to the opposite side
with straightening of the spine in the sagittal plane(l).Patients affected by sciatic scoliosis are often young adults
presenting with low back pain and back stiffness. They may progress to developing a scoliotic curve overtime if
there is a delay in diagnosis and management(2).Scoliosis is often thought to be the product of a compensatory
process to prevent nerve root irritation(3).McKenzie's manual correction and exercise solution may be beneficial;
particularly for changes of less than three months(4)-Pain education teaches people about the understanding of pain
mechanisms and their pain experiences(5).We aimed to study the effect of tailor-made exercises with pain education
in this case study.

Case presentation

History

At the outset, it presented as sudden onset of Pain with difficulty in bending forwards, and scoliosis developed later
after two months post the first episode of back pain. The Pain was aggravated by bending forwards and running.
Later, the patient developed progressive stiffness of lumbar spine, tightness of hamstrings, and worsening in the last
six months. Eventually, he was confined to bed, unable to walk for short distances with low self-esteem, and
worsened daily living activities with lack of proper sleep. He consulted an orthopedician who ordered an x-ray for
the lumbar spine and prescribed pregablin and vitanerve injections for one month with no improvement. Later he
visited a neurosurgeon who recommended magnetic resonance imaging (MRI) for the Lumbosacral spine which
confirmed diffuse disc bulge at L4-L5 and L5-S1 levels. He was prescribed aceclofenac and ryme forte for two
months, but symptoms did not improve. Finally, Neurosurgeon referred the patient to Physical Medicine &
Rehabilitation department for Physiotherapy consultation and management. He had no previous medical or surgical
history.

Physical Therapy Examination

He was referred to us two months post the diagnosis of sciatic scoliosis. His chief complaints were low back pain,
sometimes radiating to the left buttock, difficulty walking with a guarded gait, and lots of anxiety with depression.
He also complained that he can't sit in a chair for more than 30 minutes, which hampered his studies and was unable
to bend forwards with knee straight due to pain and hamstring tightness, which rendered him unable to play
outdoor games as he was an athlete before. The straight leg raise test was just 35degrees. We measured range of
motion with a goniometer, which was lesser in the left lower limb than the right lower limb ((Table 1), On palpation,
we assessed the stiffness of the lower back and gluteal region using Mohanty's flat palpation grades, and it was
grade 4(>Table 2).We used the Visual analog scale for pain score(6), Rolland Morris disability questionnaire to assess
disability associated with chronic low back pain(7), Tampa scale for fear of movements(8), WHO-5 quality index for
quality of life assessment(9) and Barthel index for functional ADL assessment(10).(>> Table 3).He also had a cautious
gait.

Physiotherapy Management

The patient was given detailed information about the intervention, and an informed consent was taken before the
start of treatment. The main aim was to improve the patient's functional ability and educate him regarding chronic
Pain and central sensitization by focusing on adherence to exercise program and removing negative thoughts about
well-being. The treatment plan was scheduled three times a week with a home exercise program. After eight weeks
of intense physiotherapy followed by daily home exercises due to covid lockdown restrictions with a total of 24
sessions at Physical Medicine & Rehabilitation outpatient department. The patient received pain education
explaining the mechanism of chronic Pain, central sensitization, and fear of movements that can lead to deterioration
of health and disability. The initial exercise (butterfly flaps) was done for 30 counts and repeated twice with a gap of
5 seconds in between 2 sets. Rest all exercises were done for ten counts and repeated three times on both sides. All
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the exercises were prescribed with brisk walking upto 100meters. Initially, the patient said he was unable to walk
even 100 meters without Pain. But was told that he would improve gradually and was advised to do cycling for 500
meters and then to progress it to 1000 meters gradually as tolerated for general warm-up and endurance. Each
session lasted for 1 hour and 30 minutes (> Table 4). Later after 6 weeks he was put on phase 2 of progressive exercise
plan which included exercises in sitting, supine lying and standing (> Table 5).

Measures and outcomes

After 2 months of intense physical therapy, follow up was done, the outcomes showed improvement in pain score,
disability score, kinesiophobia and WHO-5 quality index while no difference in Barthel ADL assessment. Also sciatic
scoliosis improved. Overall improvement was seen in all outcome measures except ADL assessment (> Table 3).The
patient reported that the moderate low back pain during rising from sleep has ceased, and he could now do a brisk
walk which wasn't possible at the start of physical therapy management. In addition he can now do the second stage
of progressive exercises which were demonstrated and taught him after completing initial phase exercises (> Table
4).He sometimes feels stiffness in the back or casual episodes of sour back. In our opinion he is eager and more
vigilant now to get back to his normal daily routine. We discussed and explained to him that to be assured that these
casual episodes will wean off as soft tissue sensitivity to movements decrease. During the last follow up on 17t may
2021 he had an excellent pain free range of movement in the spine and hips, and now he can touch his toes without
Pain and tightness in the hamstrings. This is because of his positive attitude and Adherence to exercise program. We
had advised him to try swimming and report to us how he felt after a swim as he mentioned he was a swimmer too
in the past, and he was feeling much better after swimming and reported that his endurance and back stiffness have
improved.

Study implications

The patient outcomes showed improved pain, disability and quality of life, and straight leg raise. His flexibility of
the spine improved and also the scoliotic curve. A case report of manual correction of an acute lumbar lateral shift
using McKenzie MDT showed complete recovery of deformity within hours of initial treatment and Pain relieved in
3 days. The athlete was back to routine within three weeks of the rehabilitation program(2).Another case report on
lateral lumbar lateral shift was successfully managed by manual therapy and exercises using biofeedback mirror and
Swiss ball(4). So we can summarize in conclusion that pain education and tailor-made exercises appear to be most
beneficial for improving lateral curvature of the spine and preventing the adverse effects of central sensitization. The
patient was very depressed and had a low self- esteem but after treatment he expressed happiness and was more
enthusiastic and motivated towards his health with improved confidence and holding high self-esteem.
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Table 1. Range of motion measurements

Right Left
AROM Before After Before After
Hip Flexion 45 85 35 70
Hip extension 45-0 65-0 35-0 45-0
Hip Abduction 35 45 40 40
Hip adduction 25 25 20 20
Hip external rotation Normal Normal 30 40
Hip internal rotation 30 30 30 30
Knee flexion 120 120 120 120
Knee extension Normal Normal Normal Normal
Ankle "all movements" Normal Normal Normal Normal

Abbreviation: AROM is active range of motion

Table 2. Mohanty's flat palpation grades

The various layers palpated by the therapist are

Grades

Layer 1= SKin (soft tissue)

Layer 2= subcutaneous tissue
Layer 3= Superficial muscles
Layer 4= Deep muscles with fascia

Grade 1= Adherence of layer 1,23 & 4
Grade 2= Adherence of layers 2,3 & 4
Grade 3= Adherence of layers 3 & 4
Grade 4= Toughness in the deep fascia
Grade 5= Normal

Ofp 0]
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Outcome measure Before After
VAS 8/10 3/10
Rolland Morris disability questionnaire 20/24 5/24
Tampa scale 76/100 37/100
WHO-5 quality index 40 84
Barthel index 70/100 70/100
Straight leg raise 30/70 70/70

Table 4 Initial therapeutic exercise program description

Starting Position

Exercise

Exercise Description

Sitting

Butterfly Flaps

Sitting upright with both the knees
flexed, hip abducted, sole touching one
another. Moving the knees up and down
simultaneously (flapping).

Seated compound stretch for
hamstring & latissimus dorsi

Sitting with one knee flexed and the other
leg extended (unilateral butterfly pose).
Touching the same side hand to leg as the
trunk moves in side flexion.

Sitting Unilateral butterfly
dynamic stretch

Sitting in unilateral butterfly pose (as
described in the column above) and turn
the trunk laterally towards the extended
leg and move the trunk neutral to flexion
to neutral.

Sitting straddle stretch

Sitting with both the hips and knees
extended. Hip abducted to its maximum.
Placing the palm/ elbow (based on their
flexibility) flat on the ground.

Seated mermaid trunk turn

Sitting upright with one knee and hip
flexed at right angle while the other hip is
internally rotated and knee flexed at 120
degree. Trunk to be flexed forward and
then gradually turned into lateral flexion.

Side lying

Side plank dips

Lying down on one side, shoulder
abducted at 90 degrees, elbow flexed at
right angle. Legs stacked one over the
other, trunk to be moved up and down
along with the hip going off the floor.

Table 5. Progressive exercise plan description

Starting Position Exercise Exercise Description
Sitting upright with both the knees flexed,
I hip abducted, sole touching one another.
Sitting Butterfly flaps Moving the knees up and down
simultaneously (flapping)
L . ine lyi ith knee flexed straight
Supine lying Static Piriformis stretch Supine lying with one knee flex '9

on the floor, while the opposite leg (ankle)
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is placed over the knee (as in figure of 4
position). Griping the flexed knees thigh
and approximating it to the chest. Repeat
the same on the other side.

Unilateral Hamstring stretch

Supine lying with one knee flexed.
Wrapping a thin Cloth/ band around the
other legs (extended leg) forefoot. Lifting
the leg with the assistance of the cloth/
band to its maximum and holding the
position. Repeat the same on the other side

Bilateral dynamic Bridging on a
chair

Placing both the legs (calf to feet) on the
chair. Hands by the side. Lifting the hip
up and bringing it down back to the
ground slowly.

Unilateral Dynamic Bridging on
chair

Placing one leg on chair and the other leg
suspended up in the air (with hip flexion
at 80 degrees). Hands by the side. Lifting
the hip off the floor and bringing it back to
the ground slowly. Repeat the same on the
other side.

Isometric Quadriceps
strengthening

Lying supine with a pillow placed below
both the knees. Extending the knee with
few seconds hold and relaxing.

Isometric Hamstring
Strengthening

Placing one pillow below both the heels.
Dorsi flexing the ankle while extending
the knees with few seconds hold and relax.

Standing

Free Squats (full range)

Standing with legs hip-distance apart.
Flexing the hip, knee, and ankle to move
the butt close to the ground and stand up
to starting position.

Unilateral Squats (beginners level)

Standing with one leg off the floor, flexing
the dependant hip and knee to bring the
butt in contact with the chair placed
behind. And immediately standing up
without putting the other leg on the
ground. While doing this, the subject is
not allowed to use his arms for support.
Repeat the same on the other side.

[=] ﬂ%
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ABSTRACT

This study aims at understanding the price movements of selected automobile stocks- Tata motors, Hero
MotoCorp, Maruti Suzuki using Technical Indicators such as Exponential Moving Average, Relative
strength Index & Bollinger bands. Technical analysis helps the investors to understand about the price
movements and expected trend in future using past prices and volume. The data for this study is
collected from authenticated sources such as websites, Newspapers and magazines. The technical
indicators will help the traders and investors to forecast the uptrend/downtrend and other trading
strategies of selected automobile stocks chosen for this study. It also helps the investors to wisely decide
their effective trading strategies, Entry and exit level and price movements of automobile stocks.

Keywords: Technical Analysis, Relative Strength Index, Exponential Moving Average, Bollinger Bands,
Automobile stocks.

INTRODUCTION

This study will help the investors understand the price patterns, trending/non-trending zones of chosen automobile
stocks using technical analysis. Technical analysis is a trading discipline used to evaluate investments and identify
trading opportunities in price trends and patterns seen on charts. Technical analysis, unlike fundamental analysis,
which focuses on a company's financials rather than historical price patterns or stock trends, believe the fact that the
past trading activity and price changes of a security can be valuable indicators of the security's future price
movements. Relative Strength Index, an important technical indicator which helps investors to understand the
buy/sell signals at particular period. The RSI oscillates between zero and 100. Traditionally the RSI is considered
overbought when above 70 and oversold when below 30. Signals can be generated by looking for divergences and
failure swings. RSI can also be used to identify the general trend. The exponential moving average (EMA) is a
weighted moving average (WMA) that gives more weighting, or importance, to recent price data than the simple
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moving average (SMA) does. The EMA responds more quickly to recent price changes than the SMA. In this paper,
the study aims to study the effectiveness of different technical indicators and chart patterns in order to know the
price movements of different stocks. Ultimately, the analysis of different stock analysis with different technical
indicators will help the investors predict future price patterns, trending zones and will help the investors to have
strong buy or sell signals. Hence, technical analysis, though cannot be completely dependent, provides great insights
for the traders and investors to take optimum investment decisions. Bollinger bands is a technical tool consisting of
There are three lines with a simple moving average (middle band) and an upper and lower band. The upper and
lower bands are typically 2 standard deviations +/- from a 20-day simple moving average, but can be modified
(Chart 1).

Overview of Automobile Industry

Domestic automobiles production increased at 2.36% CAGR between FY16-20 with 26.36 million vehicles being
manufactured in the country in FY20. Overall, domestic automobiles sales increased at 1.29% CAGR between FY16-
FY20 with 21.55 million vehicles being sold in FY20. Two wheelers and passenger vehicles dominate the domestic
Indian auto market. Passenger car sales are dominated by small and mid-sized cars. Two wheelers and passenger
cars accounted for 80.8% and 12.9% market share, respectively, accounting for a combined sale of over 20.1 million
vehicles in FY20. Passenger vehicle (PV) sales stood at 3,10,294 units in October 2020, compared with 2,71,737 units in
October 2019, registering a 14.19% growth. As per the Federation of Automobile Dealers Associations (FADA), PV
sales in November 2020 stood at 2,91,001 units, compared with 2,79,365 units in November 2019, registering a 4.17%
growth. Overall, automobile export reached 4.77 million vehicles in FY20, growing at a CAGR of 6.94% during FY16-
FY20. Two wheelers made up 73.9% of the vehicles exported, followed by passenger vehicles at 14.2%, three
wheelers at 10.5% and commercial vehicles at 1.3%. EV sales, excluding E-rickshaws, in India witnessed a growth of
20% and reached 156 lakh units in FY20 driven by two wheelers. The industry has attracted Foreign Direct
Investment (FDI) worth US$ 24.53 billion between April 2000 and June 2020, according to the data released by
Department for Promotion of Industry and Internal Trade (DPIIT).

Review of Literature

S.Vijai “predictive ability of fundamental and technical analysis”, examined the stock market index movement
for the period of 2000 — 2005 and conclude that the stock market index movement has a close correlation
with 2 major fundamental parameters, namely GDP and FIlI inflow. Author make a suggestion that model
used for predicting the movement in Sensex using technical analysis better compare to fundamental analysis. For
the research process he takes a period of 2000-2005. Bhargavi R, Srinivas Gomathy, Anith.R(2017) identified that RSI
is one of the most effective technical analysis tools available, it can be effectively used to create a portfolio. Just as it
performs well in other stock markets around the world, it also works well in Indian stock market. It has also been
found out that P/E ratio better reflects the performance of an organization.

Gupta, (2003) examined the perceptions about the main sources of his worries concerning the stock market. A
sample comprise of middle-class household’s spread over 21 sates/union territories. The study reveals that the
foremost tause of worry for household investors is fraudulent company management and in the second place is too
much volatility and in the third place is too much price manipulation. Ugur Sahin, A. Murat Ozbayoglu (2014) found
that under good market conditions (trendless or bull market) classic RSI performs well; however, it is vulnerable to
trend changes. Bing Anderson and Shuyun Li (2015) Found that for the past decade or so, using the standard
configuration of RSl < = 30 and RSI > = 70 as buy or sell threshold, RSI offers no trading profit, but a small loss
instead. However, when the buy/sell threshold parameters are altered, to deviate from the combination most
commonly used, using RSI as the trading signal still yields profits.

The literature with respect to Bollinger Bands simulations is quite vast. Butler and Kazakov apply swarm

optimization techniques to search for optimal Bollinger Band Bollinger parameters. The optimizations are done with
respect to the profit and loss of Bollinger Band pairs trading strategies. Similarly, Ni and Zhang use genetic
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algorithms to find the optimal Bollinger Band window length and band width jointly. The research regarding
variations on Bollinger Bands is less plentiful. M. Hashemi Tilehnouei, Shivaraj (2013) observe that MACD
performance in making buy, hold and sell signals is better than RSI Divergence. But we cannot skip the important
role of RSI in overbought and oversold signals and simply we can diagnose the price whether is it undervalued or
overvalued or with suitable value. Bhargavi R, Srinivas Gumparthi, Anith.R(2017) identified that RSI is one of the
most effective technical analysis tools available, it can be effectively used to create a portfolio. Just as it performs well
in other stock markets around the world, it also works well in Indian stock market. It has also been found out that
P/E ratio better reflects the performance of an organization. Michael R. Melton, Xuan (Susan) Nguyen, Michael
Simeone, (2017) "Incorporating technical analysis in undergraduate curricula”, the paper is presented to provide
support for investment decision-making with the understanding that no one technical analysis technique should ever
stand alone. Only when used with other technical indicators — in conjunction with fundamental analysis — can a
student come to an accurate buy or sell decision.

Objectives of the Study

e To analyse the effectiveness of technical indicators in predicting future price trend patterns

¢ To understand the price behaviour of automobile stocks contributing to Nifty Auto price movement.

e To create trading strategies of entry and exit levels of the selected automobile stocks

e To make investors aware about the buy and sell signals for future trading

e To understand about the stocks are in trending/non-trending zones for creating optimum investment decisions.

e To know the divergence areas of chosen automobile stocks using technical indicator such as Relative strength
Index, Exponential moving average& Bollinger bands.

RESEARCH METHODOLOGY

Research is a systematic and continues method of defining a problem, collecting the facts and analysing them,
reaching conclusion forming generalizations. Research methodology is a way to systematically solve the problem.
It may be understood has a science of studying how research is done scientifically.

Research Design: A research design is the arrangement of condition for collection and analysis of data in a manner
that aims to combine relevance to the research purpose with economy in procedure. It is the conceptual structure
within which research is conducted. Analytical Research is used in this study.

Sources of Data: The main sources of data for the present study used are secondary in nature. Secondary
data consists of information that already exists somewhere and has been collected for specific purpose in the
study. The source of secondary data is collected from Company records, Newspaper, Company websites, NSE.
Share price and nifty index for selected companies are collected from www.nseindia.com.

Period of study: The period of study is conducted for a period of 1 year (01/05/2020-30/04/2021)
Tools used for Analysis: Statistical tools are used to analyse Indian stock market using past data and information.

Relative strength Index (RSI)

Relative Strength Index (RSI) is a momentum oscillator that measures the speed and change of price movements. RSI
oscillates between zero and 100. When RSI of share is lies between 30 and 70 investors can hold share and if it RSI
crosses 70 there may be downturn and it is time to sell.

RSI=100-100/1+RS

RS = Average Gain / Average Loss Average Gain= [(previous Average Gain) x13 + current Gain]/ 14. Average Loss
= [(previous Average Loss) x 13 + current Loss] / 14.

The standard is to use 14 periods to calculate the initial RSI value. For example, imagine the market closed higher
seven out of the past 14 days with an average gain of 1%. The remaining seven days all closed lower with an average
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loss of -0.8%. Bullish divergence occurs when the RSI creates an oversold reading followed by a higher low that
matches correspondingly lower lows in the price. This indicates rising bullish momentum, and a break above
oversold territory could be used to trigger a new long position. A bearish divergence occurs when the RSI creates an
overbought reading followed by a lower high that matches corresponding higher highs on the price.

Exponential Moving Average

The exponential moving average (EMA) is a weighted moving average (WMA) that gives more weighting, or
importance, to recent price data than the simple moving average (SMA) does. The EMA responds more quickly to
recent price changes than the SMA.

EMA-=Price (t) xk+EMA(Y) x (1-k)

Where:

t=today

y=yesterday

N=number of days in EMA

k=2+ (N+1)

To construct a moving average ribbon, simply plot a large number of moving averages of varying time period
lengths on a price chart at the same time. Common parameters include eight or more moving averages and intervals
that range from a two-day moving average to a 200- or 400-day moving average.

Bollinger Bands

The purpose of Bollinger Band is to determine high and low of stocks. Prices of stocks are high at upper band and
low at lower band. Investor can take systematic trading decision by recognise the pattern of the stock. There are
three curves drawn in Bollinger Band. The upper band and lower band are simple moving average and middle band
is intermediate band. The volatility is determined by interval between upper band, lower band and middle band.
The default parameters are 20 periods and two standard deviations.

Correlation

The correlation is one of the most common and most useful statistics. A correlation is a single number that describes
the degree of relationship between two variables. Correlation is a tool to identify the relationship level between
selected variable. Correlation analysis helps in determining the degree to which the variables are related to each
other. Correlation may be positive or negative. When the two variables are moves in the same direction it is
called as positive correlation. When the two variables are moves in the opposite direction it is called as negative
correlation.

Data Analysis and Interpretation

Bollinger Bands

Tata Motors: Tata Motors Limited is an Indian multinational automotive manufacturing company, part of Tata
Group, an Indian conglomerate. Its products include passenger cars, trucks, vans, coaches, buses, sports cars,
construction equipment and military vehicles. The above chart 3 clearly explains that tata motors stock is oversold
during October 15, 2020 where the price moves closer to the lower band indicating strong buy signal whereas during
05th Feh, 2021 the stock prices moves closer to the upper band indicating sell signal. However currently, the stock is
moving sideways where the investors can do partial selling.

Relative Strength Index

Hero MotoCorp: Hero MotoCorp Limited is the world's largest manufacturer of two-wheelers. The company has
four manufacturing facilities namely Dharuhera and Gurgaon in Haryana Haridwar in Uttarakhand and Neemrana
in Rajasthan. The above chart 4 of Hero MotoCorp clearly depicts that the stock price has been overbought, above the
level of 70 in RSI Index during 26t October 2020 and the stock prices been in oversold region as there were concrete
efforts made by the sellers for the downtrend during 09t April, 2021 showing sell signal.
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Exponential Moving Average

Maruti Suzuki: The Exponential moving average of 21 days clearly shows that the stock prices are below the 21 day
EMA depicting downtrend and there was a steady increase in stock price from the month of october witnessing
bullish view. The chart 5 indicates that at the initial period of 2020 witness a stern downtrend where the prices are
below 21 day EMA and there was a steep fall in share prices of Maruti suzuki until April end showing a buy signal
and then the prices started moving above 21 day EMA clearly depicting bullish view.

Correlation

Correlation is a tool to identify the relationship level between selected variable. Here the researcher made an attempt
to identify the relationship level between share prices of Selected Companies in Automobile Industry and NIFTY
Auto Price movement.

For this purpose of this study the researcher formulated hypothesis is;

Ho: There is no relationship between share price movement of particular Companies in Automobile Industry and the
movement of NIFTY Autovalue.

H1: Thereis a close relationship between share price movement of particular companies in Automobile Industry and
the movement of NIFTY Auto value.

Findings

Tata Motors

» Bollinger bands indicator shows a sidewards momentum and in a trending zone where the moving average
crossover is slightly bearish.

» Mild Bearish view is indicated through charts where the investors can buy and accumulate Tata motors sharesin
the short run and long run

> In terms of Correlation between Nifty Auto and Tata Motors share price movement, it is seen as 93.2% positively
correlated which clearly depicts that the stock strongly represents the price movement of automobile industry

Hero MotoCorp

» The current RSI indicator shows that the share price of Hero MotoCorp is trending in a downtrend and it is seen
at a level of 30-40 where the moving average crossover are neutral.

» The investors can buy and accumulate shares in the short run and the RSl and EMA clearly shows that is the buy
signal

» In terms of Correlation between Nifty Auto and Hero MotoCorp share price movement, it is seen as 83.4%
positively correlated.

Maruti Suzuki

» The technical charts of EMA clearly shows that there is an uptrend momentum and there is a Mild Bullish view.

» The analysis depicts that investors can buy the shares however moving average crossovers are neutral.

> In terms of Correlation between Nifty Auto and Maruti Suzuki share price movement, it is seen as 83.4%
positively correlated.

Suggestions

» The investors should enter the stock markets with basic information, good knowledge and thorough discipline

» The investors can make effective decisions through technical analysis helping to analyse the stock price
movements in order to avoid any losses

» The Bollinger bands, RSI Index and EMS shows that with the selected stocks investors can buy and accumulate
the shares in the short and the long run depending upon the momentum of the share prices.

» The relationship between NIFTY Auto movement and the selected auto stocks shows a positive correlation where
the investors can earn in these to earn profits.
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CONCLUSION

This paper examined the price trends of different automobile stocks with the help of technical indicators such as
Bollinger Bands, RSI Index and Exponential Moving Average where we were able to find buying and selling signals,
Uptrend/Downtrend momentum, Divergences. This helps the investors make optimum investment decisions.
Technical analysts aim to use past performance to predict future market behaviour, helping the investors to trade
with adequate information of price movements. It also helps the investors to understand the entry and exit levels of
potential trades. Hence this paper helps the investor to identify the trending or non-trending stocks, future price
movements which helps them to make effective investment decisions.
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Table 1: Table showing Exponential moving average of Maruti Suzuki

Key Moving average of Maruti Suzuki

EMA Value Signal CO Type Analysis

EMA5 6631.5 Bullish Bullish Price up, Moving Average Trending Up nicely, Buy

EMA 10 6617.15 | Bullish Bullish Price Trending up, Moving Average Trending getting
flat and a Bullish Crossover

EMA 15 6634.11 | Mild Bullish | Bullish Mild Price up, Mild MA Uptrend, Mild Buy

EMA 20 6663.62 | Mild Bullish | Bullish Mild Price up, Mild MA Uptrend, Mild Buy

EMA 50 6872.82 | Mild Bearish | NA Price Abv MA, but MA Not growing

EMA 100 7020.34 | Mild Bearish | NA Mild Price Down, Mild MA Downtrend, Mild Sell

EMA 200 6962.94 | Bearish NA Price Trending down, Moving Average Trending
getting flat and a Bearish Crossover
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Chart 1: Chart showing a sample of RSI index with overbought and oversold region of automobile
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ABSTRACT

Recently, advancement in the nanomaterials is leading towards the exposure in different field such as
industry, medical, food technology, forensic, and environment. The studies for the release of
nanomaterials are currently limited. Presently, no conventional techniques are available for studying the
concentration of released nanoparticles in the environment. Nowadays, nanoparticle coating is available
for the different surfaces, due to their exceptional characteristics such as high sensitivity, selectivity, and
electrical conductivity. Conventionally, in-use techniques available for nano-coating characterization on
the surface include Fourier-transform infrared spectroscopy (FTIR), Scanning electron microscopy (SEM),
Atomic force microscopy (AFM), Transmission electron microscopy (TEM), Ultraviolet-visible
spectroscopy (UV), and X-ray fluorescence (XRF). But these techniques have some limitations such as
they require technical person for operation, expensive equipment, and are time-consuming. Recently,
electrochemical studies are emerging in different fields because they are less expensive, low cost and are
user friendly. The present work shows studies for non-coated and Titanium oxide (TiO2) nanoparticle
coating on the surface of automotive paints with electrochemical techniques such as Cyclic
voltammogram (CV), Differential pulse voltammetry (DPV), and Electrochemical impedance
spectroscopy (EIS). The result obtained during electrochemical studies clearly differentiates both the
samples providing rapid results with lower cost.
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INTRODUCTION

During road accident’s investigation of automobile paint is a critical issue. The information in an investigation can be
retrieved from the evidence present on spot in the form of glass particles, automotive paint chips, foot and finger
prints, tool marks, paint stains, gun powder or others. These trace evidences plays an important role in relating
criminals with the crime spot in cases especially hit and run cases, road accidents, and robbery [1]. The automotive
paint facilitates different properties like decoration, protecting the surface from the surrounding environment
(ultraviolet rays, corrosion, surface damage with sharp tool), and functional coating. The paint on the automotive
surface is a composition of three layers primer, base coat, and clear coat. The flakes of the paint can be characterized
based on the texture, colour and structure of its surface. The chemical composition of paint plays a challenging role
for qualitative investigation in forensic science presently microscopic and spectrometric techniques are used for these
studies [1,2]. Presently, nanotechnology is an emerging and rapidly developing field hence, an increase in the
commercial application of nanoparticles has been reported at a higher rate. In recent years, the behaviour and
properties of nanomaterials have been studied in different fields such as-medicine, environment, industry, and food.
The engineered nanomaterials (ENM) have been incorporated for several processes such as transformation reactions,
agglomeration, and dissolution [3,4]. In the last 2 decades, studies have been reported describing the presence of
nanoparticles (NPs) and colloids in the environment. NPs are defined in a dimension range below 100 nm (>100 nm),
placing them in a domain of colloidal particles [5,6]. The properties of NPs are distinct, depending on their chemical
structure and the synthesis processes. The process of molecules exchange and their attachment on the surface clearly
depends on the chemistry of composited elements. They are the composition of complex mixtures different
composition of elements in NPs shows their unique and different properties such as enhanced electron mobility and
surface to area volume which provides higher conductivity or sensitivity to the system.

The surface of nanomaterials can be functionalized using polymers, metal ions, surfactants, and small molecules [7].
A lot of improvement in different surface material has been observed due to the incorporation of nano-coating. The
purpose of nano-coating is mainly for protecting the surface of the substrate, their decoration, and sometimes to hide
the substandard substrate material. Nano-material has been used to improve the attributes of the surface with
different properties like ultra-violet protection, anti-bacterial, corrosion-resistant, and self-cleaning. The material
surface coated with distinct NPs can be examined based on [8-16] the constraint such as size, structure, elemental
composition, and morphology. Conventionally, available techniques for these parameter analyses involve Fourier-
Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscopy (SEM), Atomic Force Microscopy (AFM),
Transmission Electron Microscopy (TEM), Ultraviolet-visible (UV) spectroscopy, and X-Ray Diffraction (XRD) [17].
But these equipments possess some limitations like very expensive and sophisticated so analysis of every sample
requires more time, and also require an upskilled technician for operation [18]. Titanium oxide (TiOz) NPs are oxide
semi-conductors they have been reported as promising NPs for various applications due to their low cost, photo and
long-term stability, chemical inertness, strong oxidizing power and mechanical properties [19,20]. Therefore, in the
presented work TiOz nanoparticles were used for surface coating. The presented work describes a comparison of Tio2
NPs coated and non-coated automobile paint using surface characterization and electrochemical techniques.

MATERIALS AND METHODS

Chemicals and equipment’s

Ethanol, acetone, ferrocyanide, and ferricyanide of high purity were purchased from Sigma-Aldrich. Aluminium
sheets were procured from the local vendor. Distilled water (DW) was used while carrying out the experiments. All
the apparatus were autoclaved before performing experiments. The TiO2 NPs based coating was procured from DD
BIOINFOTECH, New Delhi, India. The electrochemical studies were carried out on potentiostat (SP-150, Biologics
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with EC-Lab software). The surface coated with TiO2 nanomaterial was characterized by distinct techniques includes
SEM, AFM, X-ray fluorescence (XRF) spectroscopy, and dynamic light scattering (DLS) at Amity University, Noida,
Uttar Pradesh, India.

Sample Preparation

The sample for the experiment was prepared while taking two aluminium sheets which were coated with white
paint and kept in polypropylene sheets at room temperature for drying. After one month, one sheet was further
coated with TiO2 NPs based commercially available PROWIN HEALTH smart coating using an electrostatic machine
and dried at room temperature. Whereas the other sheet was kept with non Tio2 NPs coating, flakes from both the
sheets were removed and dissolved in acetone overnight. Hence, the solution obtained was used for further
characterization and electrochemical studies (Scheme 1).

RESULTS AND DISCUSSION

Sample characterization

The elemental composition of the sample was studied with XRF using an XRF spectrometer (Shimadzu ED7000). Fig.
1 (a) shows the XRF data for poly propylene sheet in this sample Ti was not detected whereas Fig. 1 (b) shows XRF
data for poly propylene sheet coated with Tioz NPs, 23.9 % of Ti was present in the sample. Further, both (Fig. 1 (c),
(d)) white colour paint sample in flake form (coated with nanoparticles and without coating) were analysed with
XRF determine the presence of TiOz a white pigment, because titanium oxide is present in the form of pigment in the
paint. The result of analysis shows that titanium-based pigment was present in both samples. It also shows that the
above two samples cannot be differentiated with XRF results as the base paint was having Ti-based pigment.

Scanning electron microscopy analysis was done for surface characterization of the TiO2 nano-coated flake. The
characterization was performed at AIARS, Amity University, Noida, UP, India. The samples were coated with gold-
palladium by sputtering to make them conductive before analysis. In Fig. 2 (a) a spherical shape structures on the
surface confirms the presence of TiOz nanoparticles attached to the sample. The SEM micrograph describes TiO2 NPs
size below 100 nm. For the size distribution of the particles, the DLS technique was performed at AINT, Amity
University Noida (Zetasizer Nano-S90, Malvern Panalytical). Fig. 2 (b) shows the size distribution intensity for the
two samples. For non-coated surface the Z- average of particles was recorded as 225 nm whereas, for NPs coated
surface the Z- average of particles was 119.2 nm and it was also observed from the distribution that the size of some
particles is below 100 nm. The topography and surface roughness of the sample was analyzed with AFM. Fig. 2 (c)
shows a 3-D image of AFM analysis for the surface of non-coated paint whereas Fig. 2 (d) describes the 3-D image of
AFM for TiOz2 NPs coated paint. The results of AFM clearly showing the presence of spherical particles of nanometer
size in the sample taken from Tioz2 NPs coated paint.

Electrochemical studies for modified paint samples

Cyclic voltammetry (CV) measurements

Cyclic voltammetry measurements were recorded in a potential range from -0.5 V to +0.5 V in 5 mM ferrocyanide-
ferricyanide mediator solution at a scan rate of 20 mV/s. Fig. 3 shows the results of CV study for TiO2 NPs coated and
non-coated paint surface. The oxidation peak for NPs coated sample with 1 mL of solution was observed at 0.65 mA
and gradually decreases with the increasing volume, at 2 ml the oxidation peak was observed at 0.57 mA, whereas,
the oxidation peak observed for non-coated TiO2 surface was at 0.5 mA for 1 mL and decreases on further increasing
the volume of the solution, with 2 mL it was observed at 0.45 mA. The above result shows that the oxidation peak is
appreciably higher in the sample with NPs coated surface, whereas low oxidation peak was observed with non-
coated NPs surface with the same sample volume this is because of higher electron mobility due to the presence of
NPs on the surface. Further, it was observed that as we increase the sample volume, the peak of the oxidation current
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decreases in both cases (NPs coated and non-coated). This condition arises due to the increase in interference caused
by the elemental composition of the sample.

Electrochemical Impedance Spectroscopy (EIS) studies

Fig. 4 shows the Nyquist plot, semi-circle shows charge-transfer resistance (Rct) value at higher frequency whereas
linear part shows the diffusion process at lower frequencies. The Rct value observed for non-coated surface was
higher than the Rct value of TiO2 NPs coated surface. It shows higher resistivity for non-coated surface whereas due
to the excellent properties of NPs the surface is less resistive and highly conductive.

Differential pulse voltammetry (DPV) measurements

For studying the current difference for both samples DPV measurements were performed. Fig. 5 shows the DPV
graphs plotted for TiO2 NPs coated and non-coated surface (i) TiO2 coated with 1 mL generated higher current of
about 70 YA, (ii) when the volume of the solution was increased with 2 mL a gradual decline in the current was
observed at 63 pA. (iii) for non-coated surface with 1 mL the current observed was 55 HA and further decreases with
the increasing volume, (iv) the current value at 2 mL was obtained around 49 pA. The current value obtained for
TiO2 NPs coated surface was higher than the non-coated surface. A difference of 15 pA was observed between TiO:
NPs coated and non-coated surface, the bar graph in Fig. 6 shows a clear difference for both the cases.

CONCLUSION

In the present work, electrochemical studies were performed using cyclic voltammetry, electrochemical impedance
spectroscopy, and differential pulse voltammetry techniques for TiO2 NPs coated and non-coated surface for
understanding the role of TiO2 nanoparticles on a surface for the current generation. In the study it was observed
that current generated for TiO2 NPs coated surface was higher than non-coated surface due to the presence of
nanoparticles on the surface provide higher electron mobility, therefore, allowing enhancement in the current
generation in an electrochemical cell. The result shows that this technique can be very useful for different
applications for environmental, industry, and paint sample analysis in forensic research. Due to several advantages
of the electrochemical studies as they are less time consuming, low cost, provide highly sensitive data and are user
friendly.
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Figure 1.XRF studies for a) polypropylene sheet, b) TiO2 NPs coated polypropylene sheet, ¢) Paint
surface without TiO2 NPs coating, d) Paint surface with TiO2 NPs coating

TI0, NP3 coated surtace

g
]

———HNon costed surtace

Intensity (%)

] 100 200 300 200 50
Size (d.nm)
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image of AFM for non-coated surface; d) 3-D image of AFM for TiO:z nanoparticles coated surface
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ABSTRACT

Hepatocellular carcinoma (HCC) is a cancer that accounts for a significant number of cancer-related
mortality around the world. Curative therapy, such as surgical resection, liver transplantation, and local
ablation, can improve a patient's chance of survival if they are administered early on. However, the
disease is discovered when it is in an advanced state, and some of the available treatments are limited to
palliative care and localized treatment only. Early identification of HCC, as well as appropriate
treatment, are critical for increasing patient survival while also improving the patient's quality of life.
Several aspects of hepatocellular carcinoma are discussed in this review, including the epidemiology,
major risk factors, and therapeutic options.

Keywords: Hepatocellular carcinoma, Epidemiology, Diagnosis, Treatment.

INTRODUCTION

Hepatocellular carcinoma (HCC) is the most generally recognized vital liver disease, and it is also the leading cause
of cancer-related death. Hepatocellular carcinoma accounts for more than 5 percent of all cancers in the globe, and
the estimated number of cancer growth-related deaths exceeds 500,000 per year [1] In Africa and Southern Asia, the
role of diethylnitrosamine, aflatoxin B1, and HBV infection, which can be acquired upon entering the world or
acquired from the get-go throughout everyday life, is overwhelmingly dominant. HCC occurs in these patients at a
young age and without the presence of cirrhosis in the majority of them. In contrast, in Japan, Egypt, and Southern
Europe, HCV is the primary driver of HCC, which occurs in people who are more advanced in their disease, with
nearly all of them having cutting-edge fibrosis or cirrhosis as a result. Cirrhosis is primarily caused by HCV infection
and alcohol consumption in Northern and Central European countries. Alcohol is still the most common cause of
cirrhosis in France, accounting for 60 percent of all liver cancer occurrences over the most recent decade [2].
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Malignant growth is the most widely recognized fundamental liver hazard, and it is the leading source of malignant
growth-related passing throughout the world. Health care costs are the eighth most common reason for cancer-
related death in the United States [3]. An estimated total of 30,640 new liver and intrahepatic bile duct illnesses were
predicted to occur in 2013, with a total of 21,670 deaths reported [4]. Males were more likely than females to develop
HCC (2.4:1), and the disease was more common in Eastern and Southern Asia, Middle and Western Africa,
Melanesia, and Micronesia/Polynesia than anywhere else in the world [5]. In the United States, the age-changed
incidence of liver disease progression has increased from 1.6 per 100,000 people to 4.6 per 100,000 people among
American Indians and Alaska Natives. This was followed by blacks, whites, and Hispanics [6].

Epidemiology

According to the World Health Organization, high-grade cervical cancer (HCC) is currently the fifth most common
disease in the world and the third leading cause of cancer-related mortality. There were around 782,000 cases
worldwide in 2012, with 83 percent of those infections occurring in less developed regions of the world, according to
the estimates. In eastern Asia and sub-Saharan Africa, the annual occurrence rate exceeds 15 per 100,000 people,
whereas figures are middle of the road (between 5 and 15 per 100,000 people) in the Mediterranean bowl and
southern Europe, as well as North America, and low (under 5 per 100,000 people) in northern Europe [7]. A total of
39,230 new cases of HCC were projected in the United States in 2016, with 27,170 new HCC deaths, according to the
National Cancer Institute's Surveillance Epidemiology End Result (SEER) program. Hepatitis B virus (HBV)
vaccination has resulted in a reduction of the incidence of hepatocellular carcinoma (HCC) in countries where the
virus was previously extremely prevalent [8]. These findings suggest that geographic variability is mostly associated
with differences in the presentation rate to random events and the season of securing, rather than with differences in
hereditary predilection to a certain location. A significant frequency of HCC has been found in temporary
populations that is available in their local nations, although the occurrence of HCC reduces as the population
matures [9]. Depending on factors such as sexual orientation, regional location, and a risk factor associated with
malignant development improvement, the age at which HCC manifests itself is different. It is usual for the mean age
at analysis to be less than 60 years in high-hazard countries with high HBV prevalence [10]. Cases tend to manifest
themselves after the age of 60 in middle or low occurrence zones. African and Asian countries have attributed the
analysis of HCC at earlier ages to a cooperative energy between HBV and dietary aflatoxins, which is assumed to be
responsible for ctuate modifications in the TP53 quality [11]. The incidence of HCC has been steadily increasing in
the United States over the last two decades [12].

Etiology

It is believed that cirrhosis, which is characterized by fibrosis associated with nodular healing, is a premalignant
disease [13]. The majority of HCC patients in Western nations, including Brazil, are detected with cirrhosis helper to
determined illness associated with either hepatitis B or C infections [14]. Furthermore, alcohol has been shown to be
a substantial risk factor for cirrhosis and HCC development. Patients with non-alcoholic steatohepatitis (NASH) are
at increased risk for liver cirrhosis and HCC, particularly if they are physically fit. Aflatoxin and metabolic diseases,
such as hemochromatosis, type | glycogenosis, alpha-1-antitrypsin deficiency, Wilson's disease, and porphyrias, are
other potential dangers at the beginning of a race. HCC can emerge in the absence of obvious hazard factors only in
rare instances. for example, the fibrolamellar type is routinely irregular in the presence of previous cirrhosis or viral
liver illness [15]. Viral illness, whether HBV or HCV, is associated with a significant risk of developing HCC, with
cirrhotic individuals infected with either virus experiencing a 3-5 percent annual risk of developing HCC [16,17].
Different factors, such as insertional mutagenesis and family ancestry, could have a role in the progression of HCC at
an earlier age. Overall, males outnumber girls in all zones, with the sex proportion often falling between 2:1 and 4:1.
In many zones, females are younger than males at the time of analysis, which is a result of a genetic difference.
Hormones associated with sexual activity appear to be a risk factor for HCC development. As a positive regulator of
hepatocyte cell cycle regulators, testosterone speeds up the process of hepato-carcinogenesis; on the other hand,
estrogen inhibits cell cycle regulators, suffocating the progression of liver malignant development [18].
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Pathophysiology

Cirrhotic livers with chronic inflammation and fibro-genesis are the most typical sites of HCC. Inflammation and
fibro-genesis increase the likelihood of liver dysplasia, which can progress to cancer. Provocative microenvironment
plays a significant role in the initiation of the progression towards HCC. HCC is generated by a range of
genetic/epigenetic aberrations and changes that affect a variety of signalling pathways, resulting in a known
heterogeneity in the disease's biologic and clinical conduct. Although hepatectomies account for the majority of
specimens, they represent only a small proportion of all patients. Hepatocellular carcinoma (HCC) exhibits
extraordinary genetic diversity. There are differences across patients, including variances among stages of tumor
development in a similar for a comparative patient, for example, in the knobs, as well as variation inside a
tumour[19]. Recent research has been conducted to determine the genetic pathways that are impacted during the
process of hepatocarcinogenesis [20]. Patients’ p53, PIK3CA, and -catenin genes appear to be often mutated,
according to the research. The identification of the signal pathways that are disrupted, resulting in uncontrolled
division, will require additional research. Two cell separation pathways (i.e., WNT-catenin and Hedgehog) appear to
have been tenfold altered. Pre-neoplastic adenomas with more pronounced potential for malignant transformation
[21,22] are believed to benefit from up-directed WNT flagging.

Manifestations

Hepatocellular carcinoma is a cancer of the liver that often does not manifest itself until the later stages of the
disease. The following are some of the most common hepatocellular carcinoma symptoms: Weight loss (without
trying), loss of appetite, feeling very full after a small meal, fatigue, nausea, and vomiting are all symptoms of an
enlarged liver, as is abdominal (belly) pain or pain near the right shoulder blade. Swelling or a build-up of fluid in
the abdomen is also a symptom of enlarged liver (belly), Itching and yellowing of the skin and eyes (jaundice)
[23,24,25].

Diagnosis

Hepatocellular carcinoma is diagnosed using a variety of tests and procedures, including blood tests to monitor liver
function, imaging tests such as CT and MRI scans, and liver biopsy. AFP is a serum glycoprotein that was first
identified as a marker for HCC and has since been shown to detect preclinical HCC [26]. Tissue des-gamma-carboxy
prothombin (DCP), also known as PIVKA II (protein caused by vitamin K deficiency), is a frequently utilized tumor
marker with a good specificity for colorectal cancer (HCC) [27]. The use of imaging in the diagnosis of HCC is quite
important. Ultrasound (US) imaging is frequently used in conjunction with, or I n lieu of, AFP imaging to aid in the
detection of tiny hepatic tumours less than 3 cm in size. [28]. As a result of its limited sensitivity and positive
predictive value in the presence of concomitant cirrhosis, it has generally been superseded as the diagnostic
instrument of choice by CT scan and magnetic resonance imaging (MRI). Intratumoral fibrous stranding (mosaic
sign), fatty transformation, necrosis, and calcification have all been observed on CT scans of individuals with
probable HCC [29,30].

Treatment

Treatments for hepatocellular carcinoma include the following

Surgery. Early-stage liver cancer patients with normal liver function who undergo surgery to remove the cancer and
a margin of good tissue surrounding it may have a better chance of survival than those with advanced liver cancer.
Liver transplantation surgery is an option. Surgery to remove the entire liver and replace it with a liver from a donor
may be an option for persons with liver cancer who are otherwise healthy and whose cancer has not spread beyond
the liver. Using heat or ice to Kill cancer cells is an option. For those who are unable to undergo surgery, ablation
methods that use high heat or cold to eliminate cancer cells in the liver may be indicated. Radiofrequency ablation,
cryoablation, and ablation with alcohol or microwaves are some of the techniques that are available. Direct delivery
of chemotherapy or radiation to cancer cells is possible. Doctors can deliver chemotherapy medications
(chemoembolization) or tiny glass spheres holding radiation (radioembolization) directly to cancer cells with the
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help of a catheter that is pushed through blood arteries and into liver. Radiation therapy is another option. If surgery
is not an option, radiation therapy, which uses X-rays or protons to deliver energy to the tumor, may be advised.
Sophisticated radiation therapy, referred to as stereotactic body radiotherapy (SBRT), is used to treat cancer patients
by directing many beams of radiation concurrently at a single place on their bodies. Drug therapy that is specific to
the patient's needs. Cancer cells are targeted by targeted medications, which attack specific flaws in the cancer cells.
These drugs may be able to delay the growth of the disease in persons who have advanced liver cancer.
Immunotherapy. Immunotherapy medications work by activating your body's natural germ-fighting immune
system to attack cancer cells in the body. When it comes to treating advanced liver cancer, immunotherapy may be
an option.

CONCLUSION

In conclusion, the development of HCC is the consequence of a complex process that includes cirrhosis, HBV and
HCV infection, alcohol intake, exposure to fungal aflatoxins, nicotine, and hereditary factors among other things. The
iliness stage determines which curative and/or palliative treatments are available. These treatments have a high cure
rate and a low relapse rate, thus they are frequently utilized and have favourable outcomes. All treatments, however,
have the potential to have side effects that negatively impact the patients' quality of life. The search for new
molecular biomarkers with improved sensitivity and reliability has led to the discovery of the GP73, GPC3, OPN,
and micro RNAs among other candidates. Micro RNAs have the ability to regulate a variety of biological pathways,
many of which are directly associated to tumour growth and angiogenesis. This has the potential to improve the
diagnosis, prognosis, and treatment of HCC. Having a greater understanding of these indicators makes it easier to
diagnose HCC, which will result in a considerable benefit to patients through the development of new therapeutic
targets and the subsequent increase in the cure rate. As a result, additional research is required to completely
understand the process of hepatic carcinogenesis.
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ABSTRACT

Palm sap is high in nutrients and finds application in the various food industries, many in the
replacement of commercial sugar. The present study aimed to analyse nutritional, sugar and chemical
compound profiling. For this study palmyra sap collected from Neelamedu, Tiruchegode Taluk,
Namakkal District, Tamilnadu. The result of the proximate analysis showed1.42 g/100 ml of protein; 14.0
g/100 ml of total sugar; 15.2 g/100ml of TSS; 6.7 pH; 86.31 Moisture; 0.35g of total ash; 13.22 g of
carbohydrate; 53.36 kcal of energy and 23.4 mg/100 ml of Vit C were present in Palmyra sap Antioxidant
activity was tested using ferric reducing and ABTs+ assay and result showed that Palmyra sap showed
promising antioxidant activity. Sugar profiling utilising the high-performance liquid chromatography
revealed the presents of fructose and sucrose and GC/MS analysis was also tested. This paper provides
complete data about the nutritional properties of Palmyra sap and this information can be explored
further to enhance the industrial value of the Palmyra sap.

Keywords: Palmyra, Sap, Proximate analysis, Sugar profiling, Compound characterization

INTRODUCTION

Palm plants, which belongs to the family Arecaceae are generally perennial flowering plants and they are tree-like
and stemless plants. Nearly 181 genera and 2,600 species were reported in tropic and subtropic regions (Christenhusz
& Byng, 2016). Palm trees have numerous additional benefits, such as being extremely efficient at turning solar
energy into biomass in most tropical agro-ecological zones. Throughout the tropical world, palm species have been
used for the production of various food products such as juice, fermented drinks, syrup, refined and brown sugar.
Generally, palm trees have been tapped because they produce sap which is rich in sugar and these have been
exploited for various applications. The benefits of extracting sugar from sap before it reaches the fruits are obvious.
These sugars are intercepted before being used in the production of the non-edible parts like the husk in coconut and
the production of edible material. As a result, tapping a palm for the sap rather than letting the palm to grow fruits is
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more economical in terms of edible energy production. Similarly, it was proven that, in the context of harvestable
energy from the coconut palm. The harvested energy from the sap could be 5 to 7 times higher than from the oil of
the nuts (Banzon, 1984). In another study, (Apriyantono et al., 2002) proved that coconut and palm sugar contains
major sugars like glucose, fructose and sucrose at the amount of 89 to 91%. During heating, due to presences of
sugar, palm sap may undergo maillard reaction and caramelization. Pyrazines, furans, ketones, fatty acids, and
organic acids constitute volatile components of coconut and palm sugar, and they are responsible for their sweet,
toasty, and nutty caramel-like aroma (Sohn and Ho 1995).The state tree of Tamil Nadu is Borassus flabellifer L., and
its palm sugar was consumed in India in the fourth century BC. In addition, they provide many medicinal, economic
ecological, and sociological advantages to society. These plants can withstand various adverse climatic conditions
and natural calamities. From India through south-east asiato New Guinea, these plants widely found in tropical and
dry regions. The plant has a very close connection with the rural livelihoods, as well as cottage and agro-based
enterprises of the Indian economy. This plant's usage classified into three categories such as non-edible, edible, and
value-added. Palm sap has a significant economic value which used in various forms like drinks, alcoholic
beverages, vinegar and acetic acid etc (Ghosh et al., 2018).Barh and Mazumdar (2008) found that palm sap is the
richest source of nutrients compared with those of sugar palm juice and date palm sap. In this context, the present
study attempted to study the nutritional analysis, antioxidant activity and chemical compound profiling using HPLC
of palmyra sap.

MATERIALS AND METHODS

Collection of Sample

Palmyra sap was freshly collected from Neelamedu, Tiruchegode Taluk, Namakkal District, Tamilnadu and all
samples were stored in an icebox and immediately transported to the Laboratory. The sap was filtered by using the
cotton muslin cloth and stored in a refrigerator for further analysis.

Proximate Composition

Thee proximate analysis was performed using an AOAC standard technique for the study of moisture, ash, and
crude fat content (AOAC, 2000) and the micro-Kjeldahl technique was used to determine the crude protein(AOAC,
2012).Milwaukee pH-600was used to determine the pH of palm sap at room temperature(25+1°C) and total soluble
solids (TSS) was measured using the ATC-Hand held Brix Refractometer (RHB-90ATC) with a wide TSS measuring
range (0%-90%).

Antioxidant Activity

ABTS(2,2'-Azino-Bis(3-Ethylbenzothiazoline-6-Sulphonic Acid)Radical Scavenging Assay

The study material was subjected to an ABTS radical scavenging test using modified technique of Perumal et al.
(2018). The ABTS (7 mM, 25 ml in deionized water) stock solution was prepared with potassium persulfate (K2S:0s)
(140 mM, 440 pl). Different concentrations of test samples and standard (Ascorbic acid) were mixed with the ABTS
working solution (2.0 ml) and the reaction mixture was allowed to stand at room temperature for 20 min; then, the
Abs was measured using an ultraviolet-visible spectrophotometer at 734 nm. The radical scavenging activity was
given as ABTS radical scavenging effect was calculated by the equation:

ABTS radical scavenging effect (%) = [(A0 - A1)/A0] x100

Where A0 is the control; Al is the test

Ferric Reducing Antioxidant Potential Assay

The antioxidant capacity of the given samples was determined by spectrophotometrically following the modified
procedure of Benzie and Strain (1999). The method is based on the reduction of Fe3* TPTZ complex (colourless
complex) to Fez-tripyridyltriazine (blue coloured complex) formed by the action of electron-donating antioxidants at
low pH. This reaction is observed by measuring the change in absorbance at 593 nm. The Ferric reducing antioxidant
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power (FRAP) reagent was prepared by mixing 300 mM acetate buffer, 10 ml TPTZ in 40 mM HCI and 20 mM
FeCls.6H20 in the proportion of 10:1:1 at 37°C. 2 ml of freshly prepared working FRAP reagent was pipetted and
mixed with various concentrations of the standard (5, 10, 20, 40, 80,160 and 320 pg/ml) and test samples (5, 10, 20, 40,
80,160 and 320 pg/ml) were mixed thoroughly. An intense blue colour complex was formed when ferric tripyridyl
triazine (Fe3* TPTZ) complex was reduced to ferrous (Fe*) form and the absorbance at 593 nm was recorded against a
reagent blank after 30 min incubation at 37°C.

Sugar Profiling

Sugar profiling was performed using high-performance liquid chromatography (HPLC) comprised of a Waters
Alliance 2695 separation module (Waters Corporation) equipped with a refractive index detector (RID; Waters 2414
Corporation). Obtained Sap from the coconut tree was diluted ten times with deionised water and then filtered using
a 0.45 um nylon filter, 20 pl of the sample were the mobile phase consisted of HPLC-grade acetonitrile and double-
distilled water (80:20, v/v ratio; Chang, Karim, Mohammed, & Ghazali, 2018). The sugars were separated isocratically
at a flow rate of 1.5 ml/min. Standard curves were constructed based on sugar reference standards (fructose, glucose,
and sucrose) by plotting peak area against various concentrations of each sugar (Chang et al., 2018)and water (80:20,
V/V ratio).

Compound Profiling

GC-MS analysis of the palmyra sap was carried outby following the method of Kumaravel et al. (2010)GC/MS
analysis was performed using a PerkinElmer GC Claurus 500 system and Gas Chromatograph interfaced to a Mass
Spectrometer (GC-MS) equipped with Elite-1,fused silica capillary column (30 m x 0.25mmIDx 0.25 udf, composed of
95% Dimethyl polysiloxane). Helium gas was used as the carrier as at a constant flow rate of 1 ml/min. and an
injection volume of 2 pl was employed (splitratio of 10:1). Injector temperature 250°C; Ion source temperature 280°C.
The oven temperature was programmed from 110°C(isothermal for 2 min.), with an increase 0f10°C/min, to 200°C,
then 5°C/min to 280°C,ending with a 9 min. isothermal at 280°C. Mass spectra of compounds in the sample obtained
by electron ionization (El) at 70 eV; a scan-interval of 0.5 seconds and fragments from 45to 450 Da. Total GC running
time was 36 min. The relative % amount of each component was calculated by comparing its average peak area to the
total areas. Software adapted to handle mass spectra and chromatograms was a Turbomass.

RESULTS AND DISCUSSION

Proximate composition varies from plant to plant and it mainly depends on the type of food, the species, the origin,
the climate conditions in which the plant was raised and many other factors. In the present study, the proximate
composition of palm sap tabulated in Table. 1 and the result showed that 1.42 g/100 ml of protein; 14.0 g/100 ml of
total sugar; 15.2 g/100ml of TSS; 6.7 pH; 86.31 Moisture; 0.35g of total ash; 13.22 g of carbohydrate; 53.36 kcal of
energy and 23.4 mg/100 ml of Vit C were present in Palmyra sap. The present result was correlated with previous
finds which includes the proximate composition of African Palmyra palm was tested by Umar et al. (2017) and the
result showed 56.33% w/w moisture, 11.2%DW crude fiber, 6.9%DW crude protein and 8.1%DW available
carbohydrate. In another study, Oryema and Oryem-Origa (2016) a proximate analysis for Palmyra pulps using a
wet matter (WM) basis and dry matter (DM). Djibrilla (2006) studied the proximate composition of flour from B.
aethiopum fruit pulp and the study recorded 91.79%; total ash content of 2.7%; total lipid content of 0.16%; crude
protein of 4.23%; crude fibre of 29.75%. Proximate composition together with the mineral composition of a particular
product is termed the nutritional composition of that particular product. Antioxidants have been tested with various
sources and many effective methods have been employed to determine the antioxidant activity in food and plant
sources (Antolovich et al., 2001). Several methods were proven to be efficient in determining the antioxidants activity
plant source which includes the Peroxide Value test, Anisidine Value, ABTS+ assay and DPPH free radicals assay. In
the present study, ferric reducing and ABTs+ assay was employed to study the antioxidant activity of Palmyra sap
(Fig. 1 & 2). In the result of the ferric reducing assay, the increased concentration of Palmyra sap showed increased
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ferric reducing activity (0.115) at 320 pg of sap tested (Fig. 3). In ABTs assay, the ICso value of the given sample was
found (>320 pg/ml) and the standard drug (Ascorbic acid) was 14.56 ug/ml, respectively (Fig. 4).ABTS*+produce
more powerful free radicals than DPPH radicals and the reactions with ABTS radicals involve a single electron
transfer process (Davis & Johnson, 1987, Asghar et al., 2019). The principle of ABTSMassay is that the preformed

radical monocation of ABTS is generated by oxidation of ABTS  with potassium persulfate and is reduced in the
presence of such hydrogen-donating antioxidants.

The HPLC profiles of sugar in Palmyra sap are shown in Fig. 2 and the result elaborated the presents of two sugars
which includes sucrose and fructose (Fig. 5). Totally 89.87% of sugar was recorded of which 0.75% detected as
fructose and 89.12% as sugar content. As a conclusion this sugar profiling, it is proven that sucrose content was
higher when compared to fructose. This result was correlated with the previous finding of Somawiharja et al. (2018),
the result states that the amounts of sucrose, fructose, and glucose in fresh palm sap were 1.76%, 5.76% and 4.46%,
respectively. On the other hand, the recorded values of sugar palm juice exhibited higher fructose (1.46%) and
glucose (1.08%) contents but lower sucrose content (10.88%) compared with fructose (ND), glucose (ND), and
sucrose (13.81%) as reported by Veena et al. (2018). Among the carbohydrate, sucrose causes a less fattening effect
than glucose or starch (Jentjens and Jeukendrup 2005). Ruzzin et al. (2005) also reported a 15% increase in energy
consumption by sucrose without an increase in weight gain. The compound present in the Palmyra sap was tested
using GC-MS and the result showed the presence of compound which represented in the form of major and minor
peaks. The GC- MS chromatogram of the ten peaks of the compounds detected are shown in figure 6. The major and
minor compounds with their retention time (RT), molecular formulae, molecular weight (MW) and peak area (%) are
presented in Table 2. Thus, the present study can be concluded that the Palmyra sap may be considered as a rich
source of nutrients and also a candidate with great antioxidant activity. The study also concluded that sugar present
in the Palmyra sap can be the alternate source of other sugars available in the market, for commercialization more
research is needed.
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Table 1: Proximate analysis of Palmyra sap

Parameter Content
Protein 1.42 g/100 ml
Total sugar 14.0 g/100 ml
TSS 15.2 g/100ml
pH 6.7

Moisture 86.31

Total Ash 0.35g9
Carbohydrate | 13.22 g

Energy 53.36 kcal
VitC 23.4 mg/100 ml

Table 2: Compound identified from the Palmyra sap using GC MS

RT Name Area Formula Mass | Area%
3.83 |2-Cyclopenten-1-one,3-hydroxy-2-methyl- 342229 C6H802 | 112.1 0.62
3.99 |3-Piperidinol,1-ethyl- 1145881 C7H15NO| 129.1 2.07
4.13 |Propanoicacid,anhydride 1881971 C6H1003 | 130.1 340
4.22 |Thymine 1776050 C5H6N20| 126 3.20
4.93 [trans-3-Methyl-2-n-propylthiophane 681431 C8H16S 144.1 1.23
5.18 |Propanoicacid,anhydride 332507 C6H1003| 130.1 0.60
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5.27 |.alpha.-Methyl-D-mannopyranoside 152381 C7H1406 | 194.1 0.27
5.37 |Catechol 445967 C6H602 110 0.80
5.48 [l-Alanine,N-methoxycarbonyl- tridecylester 253427 C18H35NO| 329.3 0.46
5.64 |Valericacid,4-nitrophenylester 224525 C11H13NQ| 223.1 041
6.01 |3-Thiopheneethanol 707107 C6HB8OS 128 1.28
6.15 |Cyclopentanone, 2-(1-methylpropyl)- 441461 C9H160 | 140.1 0.80
6.31 |5-Hydroxymethylfurfural 3844076 C6H603 126 6.93
6.50 [Tricyclo[3.3.1.1(3,7)]decane-1-carboxamide,

N-[2-(2-thienyl)ethyl]- 203153 C17H23NO| 289.2 037
6.75 [Eugenol 2660313 C10H1202| 164.1 4.80
7.12 [1,4-Benzenediol,2-methyl- 254268 C7H802 | 124.1 0.46
7.23 |Silane, [(1,1-dimethyl-2-propenyl)oxy]dimethyl- 196195 C7H160Si| 144.1 0.35
7.30 |Aziridine, 2-methyl-2-(2,2,4 4-tetramethylpentyl)- 406185 C12H25N | 183.2 0.73
7.81 [(E)1-Allyl-2-methylcyclohexanol 2605385 C10H180 | 154.1 4.70
7.93 |d-Ribose, 2-deoxy-bis(thioheptyl)-dithioacetal 178533 C19H4003S| 380.2 0.32
8.29 |(2-Methyl-but-3-enyl-2-oxy)-trimethyl-silane 656316 C8H180Si| 158.1 1.18
8.54 |Borinicacid,diethyl- 19725323 C4H11BO| 86.1 35.58
8.65 |4-tert-Butylcyclohexylmethylethylphosphonate 275069 C13H2703| 262.2 0.50
8.85 |Butanoicacid,2-methyl-,pentylester 344429 C10H2002{ 172.1 0.62
8.93 |.beta.-D-Glucopyranose, 1,6-anhydro- 530645 C6H1005 | 162.1 0.96
9.18 |Benzenaldehyde, 2-fluoro-5-hydroxy- 361672 C7H5FO2| 140 0.65
9.36 |Lactose 420479 C12H2201 | 342.1 0.76
10.02_|3-Deoxy-d-mannoiclactone 8450609 C6H1005 | 162.1 15.24
10.48 |Decanoicacid,3-hydroxy-,methylester 318668 C11H2203| 202.2 0.57
10.59 |.alpha.,.beta.-Gluco-octonicacidlactone 481894 C8H1408 | 238.1 0.87
10.84 [2-Propenoicacid,2-methyl-,octylester 183261 C12H2202| 198.2 0.33

C STD STD STD STD STD STD STD
5 10 20 40 80 160 320

PALM.P PALM.P PALM.P PALM.P  PALM.P PALM.P  PALM.P
5 10 20 40 80 160 320

34585


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 68 / October / 2021 International Bimonthly (Print) ISSN: 0976 — 0997
Shobanaand Thilagavathi

C STD STD STD STD STD STD 51D
5 10 20 40 80 160 320

PALM.P PALM.P PALM.P PALMP  pAIM.P PALM.P PALM.P
5 10 20 a0 80 160 320

Fig 2: ABTs assay for Palmyra sap against control (ascorbic acid)
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Fig 5: Sugar profiling of Palmyra sap using HPLC
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ABSTRACT

Biologically active compounds from natural sources are of interest as they form the possible new drugs
for many diseases. Eraippu Noi Chooranam is a modified Siddha Poly Herbal formulation indicated for
respiratory diseases in the text Siddha research pharmacopoeia. The indicated traditional claim enforced
to evaluate its efficacy in the management of Bronchial asthma. To evaluate the effect of Eraippu Noi
Chooranam (ENC) in the management of Bronchial asthma. The medicine is prepared as per the method
mentioned in the classic siddha literature. In the present study, aqueous extract of ENC at doses of
270,530,800 mg/kg p.o was evaluated for the management of Bronchial asthma using milk induced
leukocytosis and eosinophilia in Swiss albino mice. The results of the present investigation showed that
aqueous extract of ENC at doses of 270,530,800 mg/kg p.o significantly decreased milk induced
leukocytosis and eosinophilia in mice in a dose dependent manner when compared with control group. It
can be concluded that aqueous extract of ENC may be used in the management of asthma.

Keywords : Bronchial asthma, Siddha, Poly Herbal formulation, Eraippu Noi Chooranam
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INTRODUCTION

Traditional medicine is the sum total of the knowledge, skills, and practices based on the theories, beliefs, and
experiences indigenous to different cultures, whether explicable or not, used in the maintenance of health as well as
in the prevention, diagnosis, improvement or treatment of physical and mental illness [1]. Medicinal plants based
traditional systems of medicines are playing important role in providing health care to large section of population,
especially in developing countries. It is a well-known fact that Traditional Systems of medicines always played
important role in meeting the global health care needs. They are continuing to do so at present and shall play major
role in future also. The system of medicines which are considered to be Indian in origin or the systems of medicine,
which have come to India from outside and got assimilated in to Indian culture are known as Indian Systems of
Medicine [2]. Indian Systems of Medicine are among the well known global traditional system of medicine.

Asthma is a chronic inflammatory disorder of respiratory system, which is characterized by narrowing of airways
hyper-responsiveness and changes in the levels of mast cells, cytokines, lymphocytes and other related inflammatory
cell products [3]. Currently, wide ranges of anti-asthmatic drugs are available for the treatment of asthma. However,
these all are limited to short symptomatic relief and causes complex side effects. These adverse effects of synthetic
drugs prompt a switch over to traditional complementary and alternative medicine [4]. Though Siddha drugs are
considered to be safe and effective, it is the utmost duty of the physicians to validate the formulation before trying
out in humans. Eraippu Noi Chooranam is a modified Siddha Poly Herbal formulation mentioned in the text Siddha
research pharmacopoeia. It is indicated for asthma, chronic bronchitis and flatulence [5]. It is a poly herbal drug and
all the ingredients included are very effective in curing kapha diseases. The indicated traditional claim enforced to
evaluate its efficacy in the management of Bronchial asthma.

Aim and objectives

The aim of this study is to evaluate the anti asthmatic property of the drug Eraippu Noi Chooranam by Milk
induced leucocytosis and eosinophilia.

MATERIALS AND METHODS

Collection and Identification of plant materials
The herbal ingredients were authenticated by the Assistant Professor of Medicinal botany, National Institute of
Siddha, Chennai. The raw drugs were purified as per the methods mentioned in the literature.

Preparation of the drug Eraippu Noi Chooranam [5]
Ingredients

Kuppaimeni leaves choornam (Acalypha indica) - 224 gms
Chiru Cherupadai leaves choornam (Mollugo lotoides) - 224 gms
Potrilai kaiyan leaves choornam (Eclipta prostrata) - 224 gms
Vembu leaves choornam (Azadiracta indica) - 224 gms
Milagu fried chooranam (Piper nigrum) - 112 gms

Avrisi thippili chooranam (Piper longum) - 112 gms
Amukkara chooranam (Withania somnifera) - 112 gms
Kadukkai thol chooranam (Terminalia chebula) - 112 gms
Cane sugar powder -392 gms
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Purification of raw drugs[6,7]
The raw drugs are purified as per the methods mentioned in the Siddha literatures.

Preparation of trial drug
All the ingredients were powdered separately and mixed together as per the mentioned composition and bottled up.

Physicochemical Analysis [8]

Preliminary Physicochemical analysis of the test drug was carried out in the aqueous extract of ENC which revealed
that it was of standard quality. Phytochemical analysis revealed the presence of phytosterols, flavanoides,
aminoacids, carbohydrates, terpenoids, phenolic compounds and tannin.

Toxicity Study of ENC [9]

Single dose acute toxicity study revealed that Eraippu Noi Chooranam was safe and did not produce any toxic effect
at the dose of 2000 mg/kg. Repeated dose administration of ENC in sub acute toxicity study reported that there were
no treatment related histopathological abnormalities in any of the organs noticed and hence NOAEL of ENC was
greater than 900 mg/kg/b.w in rats

Milk induced leucocytosis [10,11,12] (In vivo assessment of antistress (adaptogenic) activity)

Animals

Swiss albino mice weighing between 25-35 gm were used for this study. The mice were purchased from Sree
Venkateshwara Enterprises Pvt. Ltd, Bangalore and housed in standard laboratory condition in cages made of
Polypropylene, in a well ventilated room under an environmental temperature of 22+3°C and relative humidity of
about 30-70%, with a 12-h light and 12 —-h dark artificial light cycle and provided with food from ‘Sai Durga Animal
Feed, Bangalore and water adlibitum.

Mice were kept as five groups (n=5) and each group having 5 animals. Animals in group | was positive control and
was administered with only boiled and cooled milk (4 ml/kg, s.c) Animals that are in group Il served as standard and
were given Dexamethasone (50 mg/kg i.p.) while animals that are in group Il to V served as test group and received
Eraippunoi Chooranam at a dose of 270,530,800 mg/kg p.o respectively prior to 1 hour of milk injection. The retro
orbital plexus area was selected for collection of blood. Blood samples were collected using a glasscapillary under
light anesthesia. Total leukocyte countwas done in all the group of animals before drug administration and 24hr after
injection of milk. WBC pipette was used to suck blood up to mark and further diluted with WBC diluting fluid.
Pipette was then shaken thoroughly for few seconds and kept aside for five minutes. The above fluid was charged in
Neubaur’s chamber and TLC was done. Difference in total leukocytes count before and 24 hr after administration of
drug was calculated.

Milk induced eosinophilia(ln vivo assessment of antiallergic activity)

Animals in group | was positive control and was administered with only boiled and cooled milk (4 ml/kg, s.c)
Animals in group Il served as standard and were given the standard drug Dexamethasone (50 mg/kg i.p.) while
animals belonging to group Ill to V served as test group and received Eraippunoi Chooranam at a dose of
270,530,800 mg/kg p.o respectivelyl hour before milk injection. Blood samples were taken from retro orbital plexus
usinga glasscapillary under light anesthesia. Total eosinophil countwas done in all the groupof animals before drug
administration and 24hr after injection of milk. Blood was sucked inWBC pipette to mark 1, which was followed by
the eosin solution to mark 11. Mix the contents of the bulb by shaking it thoroughly for about 30-40 seconds and put
it aside for 15-20 min for the purpose of lysis and staining. The above fluid was charged in Neubaur’s chamber and
eosinophil count was done.
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RESULTS

Milk-induced leukocytosis in mice

The maximum increase in difference of leukocytes (4704.4+ 144.5) was observed in control group 24 h after
administration of milk (4 mL/kg, s.c).Animals treated with Dexamethasone (50 mg/kg, i.p.), has shown significant
inhibition of milk-induced leucocytosis when compared to control (p< 0.01). Groups of mice pretreated with ENC at
270 mg/kg dose did not show any statistically significant inhibition in leukocytosis, while ENC at 530 mg/kg (2376.8+
199.2) and 800 mg/kg (2103.6+210.1) showed significant inhibition(p< 0.01) of milk induced leucocytosis 24 h after
treatment in dose dependent manner as shown in Table.1 and Fig.1 when compared with control group.

Milk-induced eosinophilia in mice

The maximum increase in difference of eosinophil (118.4+ 2.34) count was observed in control group 24 h after
administration of milk (4 mL/kg, s.c).Animals treated with Dexamethasone (50 mg/kg, i.p.), has shown significant
inhibition of milk-induced eosinophilia as compared to control (p< 0.01). Groups of mice pretreated with ENC at 270
mg/kg (104.2+2.22),530 mg/kg (2376.8+ 199.2) and 800 mg/kg (2103.6+210.1) showed significant inhibition(p< 0.01) of
milk induced eosinophilia 24 h after treatment in a dose dependent manner which is shown in Table.2 and fig.2
when compared with control group. Results are expressed as Mean+ S.E.M. where n= 5Statistical analysis done by
using ANOVA followed by Dunnett’s test**p<0.01 when Group I1, IlI, IV, V compared with Group I.

DISCUSSION

Milk induced Leucocytosis

Allergy and anaphylaxis are the most important factors responsible for diseases like rhinitis, cold, cough, asthma,
bronchitis, pain, inflammation etc. The milk-induced leukocytosis and eosinophilia in mice model helps to evaluate
the effect of test drug in stress-induced asthma. In the present investigation ENC at doses of (270,530,800 mg/kg, p.o0.)
was evaluated for management of asthma using milk induced leukocytosis and eosinophilia in mice. The various
types of mediators released by leucocytes during inflammatory conditions of asthma are cytokines, histamine, and
major basic protein, which promote the process of inflammation [13]. The infiltration of leukocytes potentiates the
inflammatory process by releasing reactive oxygen species into the surrounding tissue, resulting in increased
oxidative stress [14] and are associated with the pathogenic features of asthma [15]. In this study it was observed that
decreased leukocytes count was noticed in mice treated with ENC at doses of 530,800 mg/kg significantly(p<0.01) as
compared to vehicle treated group. Result suggests that ENC decreases milk induced leukocytes count by
normalizing oxidative stress.

Milk induced Eosinophilia

The Eosinophil are the most important characteristic inflammatory cells in bronchial biopsies taken from patients
with asthma and may be seen in the epithelial and submucosal layers. An abnormal increase in the count of
peripheral eosinophil to more than 4% of total leukocyte count is termed as eosinophilia. In patient with asthma
there is an increase in eosinophil count and hypersecretion of mucus and airway hyper reactivity were stimulated
[16,17] Eosinophils infiltrating in the airway also have tremendous effect on mucus secretion by epithelial goblet cells
[18]. In bronchial mucosa, in which allergic inflammation occurs, due to the involvement of eosinophil is a critical
contributor to the late asthmatic reaction of congestion of airway and mucus hypersecretion. Eosinophil plays role as
inflammatory cell in the late phase, especially in the condition of allergic asthma. Eosinophil secretes mediators such
as tumor necrosis factor, eosinophil-derived neurotoxin, eosinophil cationic protein, and prostaglandin, resulting in
epithelial shedding, broncho constriction, and promotion of inflammation along the respiratory tract often allergic
[19]. Immunomodulating agents are useful in treating allergy by virtue of inhibiting the antigen-antibody (AG: AB)
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reaction thereby inhibits the release of inflammatory mediators [20]. The beneficial effect of ENC could be due to
either inhibition AG: AB (hypersensitivity Reaction-I) i.e. by having antiallergic and anti-inflammatory properties.

CONCLUSION

From the results obtained in the present investigation it can be concluded that aqueous extract of of ENC possesses
significant adaptogenic activity,and antiallergic activity suggestive of its potential in prophylaxis and management
of asthma. Hence, further detailed study needs to be conducted to evaluate the clinical efficacy in the treatment of
asthmatic patients.
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Table -1.Effect of ENC on Milk-induced leukocytosis

Groups Diff. TLC(per cu mm)
I (Control) 47044+ 1445
Il (Standard) 2019.4+ 144 5**
111 ENC LD(270 mg/kgbw) 4334.8+173.6
IV ENC MD(530 mg/kgbw) 2376.8+ 199.2**
V ENC HD(800 mg/kgbw) 2103.6+210.1**

Table -2 Efffect of ENC on Milk-induced eosinophilia in mice

Groups Diff.of Eosinophils (per cu mm)
I (control) 118.4+2.34
Il (standard) 63.6+ 3.50**
IENC LD 104.2+2.22**
IV ENC MD 80.6+ 2.73**
V ENC HD 68.6+3.65™*
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ABSTRACT

The Indian life insurance industry is the fifth biggest in the world. Although the per capita premium
remains lower than in other emerging markets, India's working class remains one of the world highest,
providing life insurance companies with a huge opportunity to expand into and throughout the Indian
market. Due to the novel coronavirus outbreak in 2020, the life insurance firms are now providing cover
against other infectious diseases. Despite the fact that the customer's viewpoint has shifted, insurance
firms are being forced to reconsider their product strategies in the face of the pandemic. To maintain
financial security, insurance firms around the world sell a variety of life insurance plans, including
COVID-19-specific policies. In this paper we discussed about the performance of life insurance
companies during COVID 19 and the growth of life insurance sector during covid-19.

Keywords: COVID 19, Life insurance, Pandemic, Premium, Market share, Policies

INTRODUCTION

Life Insurance Sector is one of the important sector in an economy. Which protect the interest of the individual as
well as the business community at large and the society as a whole. Life insurance sector shows a noticeable
transformation after the COVID 19. The COVID 19 Pandemic forced all the sector in an economy to modify their
functioning and Indian life insurance sector also experienced the global vibration. The outcome of Covid Pandemic
compelled the insurance providers to take rapid steps to withstand this shock. The report published by PWC clearly
specified that the pandemic discouraged the insurance companies from spending substantially i.e, there are some
places where they could consider investing. The disruption caused by the corona virus spread and the pandemic-
induced lockdown resulted in the life insurance industry losing around million policies and premiums of around Rs
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45, 000 Crore . Overall, the insurance sector lost four million policies and almost Rs 15,000 Crore in new company
premiums. Since the lockdown happened, people were saving money for necessities. The higher official of LIC
expressed the shortfall in the renewal premium during the pandemic period. The report further highlights that about
Rs 30,000 Crore of renewal premiums did not materialize for LIC during the pandemic period. With the latest corona
virus epidemic, more people are becoming aware of the importance of insurance. Many of them still see protection as
a must to be prepared in the event of any potential unexpected events. This wasn't always the case, however. Prior to
the COVID-19 epidemic in India, only 10% of people expressed interest in buying insurance to cover medical crises
but now the scenario has changed and about 71% of the people felt the need for insurance.

Objectives of the Study

The major objectives of the study are

1. To provide an overview about life insurance business during COVID - 19.

2. Toenumerate the recent changes in life insurance industry regarding the policies (plan).

RESEARCH METHODOLOGY

The present study is based on secondary data. Data and information have been extracted from IRDAI Annual report,
IBEF and Bloomberg Quint’s Calculation. The information collected has been classified, tabulated and analyzed as
per the objectives for the study.

Review of Literature

Amlan Ghosh and Abhijit Mukherjee (2020) discussed about the impact on property-liability in India. The study
through light to the policyholder and the insurers to take a holistic view of the impact of COVID - 19 situation and
plan for the future accordingly. Susan Holliday and Prapti Sherchan (2020) stated the insurance industries best
practices on how to engage and support women clients and agents. They also explain about women contribution
towards the success of the insurance industry and how best to engage with them during the crisis. Ravi Shekhar
(2020) elucidated the COVID - 19 impact on all major stakeholders including hospitals, Insurers, Corporate and
continuously changing claim patterns in pre and post COVID time. They also discussed about the need of the hour to
explore forward looking measures to mitigate the uncertainty and be ready for future impacts with digital changes.
Babuna P, Yang, X., et al (2020), investigated the impact of COVID-19 on the insurance industry by studying the case
of Ghana from March to June 2020. They used qualitative and quantitative interview to estimate the impact of the
pandemic. In their study they compared and forecasted the normalization of economic indicators from January 2021.
They concluded that insurance companies were affected by different factors such as liquidity, portfolio at risk,
reliance on reinsurance, level of free assets and protection that reinsurers have in place. Kannamani Ramasamy
(2020) discussed about the factors such as lockdown approach, moratorium, and different impacts in banking,
financial services and insurance sector. They also stated that every industry is struggling to manage and plan for
continuous improvement through various initiatives.

Life Insurance Industry in COVID 19

There was a feeling of panic and apprehension among the population within a few weeks of the start of the COVID-
19 pandemic, as the country reported over a dozen deaths due to coronavirus infection. On the recommendation of
the IRDALI, insurers have explained that death caused by COVID-19 will be considered as a general death, and the
allegation will be admissible if the coronavirus was discovered after the policy was issued. During the time of crisis,
this measure guaranteed policyholders' peace of mind. Due to the outbreak of pandemic situate people have
certainly become more aware of the value of insurance and especially term and health insurance policies. The term
life insurance industry began to gain momentum within a month of the COVID-19 pandemic. In order to ensure that
consumers would purchase insurance from the comfort of their own homes, insurers began offering policies via
telemedicine instead of a physical examination. This meant that even though people followed the lock-down rules
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and remained at home, they were still protected by the measures taken by the life insurers. Table 1 and 2 represents
by the life insurance premium received by the life companies during 2016-2021.

The above table depicts the life insurance premium received by the life insurers during 2016-2021. It is interesting to
note from the table that year —on-year basis the new business life insurance premium received by the life insurance
companies in India shows a fluctuating trend. The new business premium received in 2016 stands at US$ 21.5 billion
and it declined to US$ 1.0 billion in 2021.Though people are very keen to take life insurance policy due to lockdown
many people suffered a lot to lead their livelihood. So it is not possible to take new insurance policies. It is noticed
from the data that even the renewal premium also reduced to a greater extent from US$ 35.3 billion to US$ 30.6
billion in 2020. The present scenario of life insurance business is not appreciable.

Decline on Life Insurer’s New Business Premium

The damage caused by the outbreak of COVID-19 and the resulting lockdown imposed by the government to curb its
spread resulted in a 32 percent drop in new business rates for life insurance firms in March. Life insurance firms' new
business premiums in March totaled Rs.25,409 Crore, compared to Rs 37,459 Crore in March 2019. In March 2020, the
new business premiums of 23 private life insurers fell by 34.21 percent to Rs 8,342 Crore compared to Rs.12,682 Crore
in the same period the previous financial year. In the same month, the state-owned life insurance behemoth Life
Insurance Corporation (LIC) saw its premiums drop by 31.11 percent. It raised by Rs 17,066 Crore in new business
premiums in March 2020, compared to Rs 24,776 Crore in March 2019. Life insurance, on the other hand, saw new
company premiums rise 20.6 percent to Rs 2.58 trillion in FY20, relative to Rs 2.14 trillion in FY19. In FY20, LIC
outperformed private insurers in terms of new business premium development. The LIC premium increased by
25.17 percent to Rs 1.77 trillion, while private insurers saw an increase of 11.64 percent to Rs 80,919 Crore.

Premium Market shares of life insurance companies

Figure 2 represents premium market shares in first year life insurance. During the FY 2020, there were 24 private
players in the life insurance market, compared to just four in FY 2002. Life Insurance Corporation of India, only
public sector life insurer, retained its market leadership with approximately 53% of the new business market share in
FY 2020. In FY 2020, HDFC Regular Life Insurance led the private sector lenders in new business premiums with a
market share of over 14%, followed by SBI Life Insurance (9%), and ICICI Prudential Life Insurance (6%).

Changes in Term Insurance Trends due to COVID 19

The coronavirus pandemic has pressured many businesses in a variety of industries to change their business
practices. The insurance industry is not an exception to it.

Cover for Pandemics: 2020 has been a difficult year for many, with the coronavirus ravaging the world causing a
pandemic. Many insurers have begun to sell insurance from viruses-related diseases in order to ensure that
policyholders remain covered in the future. This can be seen as a term insurance adjustment.

Customer forced Solutions: Previously, insurance firms took a more one-size-fits-all strategy, but this is no longer
the case. Customers are more knowledgeable than ever before, and they want options that are tailored to their
specific needs. Insurers are also selling custom-made plans in order to satisfy consumer needs. This is one of the term
insurance patterns that will continue to emerge in the future.

Digital Access: With the number of coronavirus cases rising every day, there has been a significant increase in online
purchases and deals. People are increasingly purchasing goods and services online, including insurance. In the term
insurance market, this is a significant change. Policyholders with online insurance may make payments and upload
documents from the protection and convenience of their own homes.

Enhanced Claim Setting: Insurance firms will see an improved claim resolution process in 2020, in addition to
digitalization and customer-centric solutions. Claims can now be filed more quickly, and policyholders can easily
upload the relevant documents. Insurers can do this to boost their productivity and resolve the claims more quickly
and efficiently.
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Increased Options and Benefits: When the number of potential policyholders rises, so will the level of competition
among insurers. As a result, various types of regulations, as well as riders and special benefits, are implemented.
Insurance firms can try to outperform the market by providing potential consumers with additional benefits.

Growth of Insurance Sector

The reopening of the economy helped private life insurance firms raise premiums at pre-pandemic rate. According to
Bloomberg Quint's estimate based on disclosures, total new business premium—individual and community
policies—returned to pre-covid levels in October, with Rs 22,776 crore worth of policies underwritten. This was the
highest level in more than nine months. Private life insurers' annualized premium equivalents grew by 14% year on
year, basis the highest in nine months, while the Life Insurance Corporation of India, the country's largest life
insurer, saw a 6% rise. The industry as a whole saw an 11% increase in first-year premiums. As business returned to
normal, the higher sales through bancassurance or banking partners, which is the largest distribution channel for life
insurers, aided the results. Bank branches were not completely open after the lockdown, walk-ins were down, and
insurers pushed for digital delivery. After the Covid-19 pandemic, the selling of life insurance policies has grown
steadily on the internet. Multiple insurers reported in their post-earnings statements that business is picking up
because of the pandemic's increased awareness of insurance. Although demand for all product categories has
increased, the security market, which includes term plans, is leading the way.

CONCLUSION

The Covid-19 pandemic in 2020 has encouraged numerous insurance sectors to create novel ideas and deals that
have never been considered before. As a result, advanced and updated trends have evolved to meet the needs of
consumers. As a result, numerous forms of policies with added benefits have arisen. Insurance is a form of
protection. The insurance industry has made strategic attempts to navigate the unforeseeable business environment
by creating new products, which is a major investment and advantageous during a climacteric era like the Covid-19.
Other factors, such as the increasing middle class and young population, as well as security from an uncertain future
and retirement planning, have aided the cause.
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Table 1: Life Insurance Premiums Received by the Life Insurance Companies during 2016-2021

(US$ billions)

Years | New Business premium | Renewal Premium
2016 215 35.3
2017 27.2 37.7
2018 30.1 41.0
2019 30.7 42.0
2020 37.0 30.6
2021 1.0 -

Source: IRDAI annual report (2019-2020)

Table 2: Performance during COVID 19 Year 2020

Month LIC Private Other Industry
January 99% 10% 46%
February -1% 4% -1%

March -64% -40% -50%

April -48% -40% -44%

May -3% -32% -20%
June 8% -7% -1%
July 10% -71% -0.3%

August 2% -6% -2.3%

September 5% 4% 5%
October 6% 14% 11%

Source: Bloomberg Quint’s Calculation
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ABSTRACT

NADPH oxidase (NOXs) is the enzyme that plays an important role in the generation of reactive-oxygen-species and
thereby found to be upregulated in various oxidative stress disease conditions. Flavonoids are secondary metabolites
having anti-oxidative properties. Among them, Luteolin, 3,4,5,7- tetrahydroxyflavone, which is found in many fruits
and vegetables and in some of the medicinal plants possesses antioxidant properties. So the objective of this in silico
study is to identify whether luteolin be effective in influencing the NADPH Oxidase enzyme activity by binding to
its subunits using AutoDock 4.2. The chemical constituents were retrieved from PDB and PubChem database. The
molecular and bioactive properties of ligand have been predicted using Molinspiration online server. It indicated
that luteolin satisfies Lipinski’s rule of five and can be used as potent inhibitor or drug. The binding energy value
and the hydrophobic interactions obtained in the current study confirmed that there is a strong binding affinity
between luteolin and NADPH oxidase enzyme that might be used to inhibit the activity of the enzyme in oxidative
stress conditions. Therefore, luteolin may be used as potent drug and further may reduce the complications of
oxidative stress diseases.

Keywords: Luteolin, NADPH Oxidase, Oxidative stress diseases,Molecular Docking, Molinspiration, Lipinski rule.

INTRODUCTION

Oxidative stress is a molecular deregulation in reactive oxygen species (ROS) metabolism which is involved in the
pathogenesis of several diseases. The ROS are produced by certain enzymes, like nitric oxide synthases, NADPH
oxidases, cytochrome P450 reductase, and xanthine oxidase. Among these enzymes, NADPH oxidase is the only
enzyme whose specific function is to produce reactive oxygen species [1]. NADPH oxidase enzyme coordinates in
cell damage, stress response and regeneration of tissues. Increased level of reactive oxygen species produced due to
hyperactivity of NADPH can lead to genetic instability followed by excessive proliferation, DNA damage activation
and proliferative senescence leading to apoptosis [2],[3],[4]. With its prototypical role in ROS biology and redox
signalling, NADPH oxidase can be used as a attractive drug target in oxidative stress disease.
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Several studies have reported that flavonoids have anti-oxidatant, anti- inflammatory, anti-mutagenic and anti-
carcinogenic properties coupled with its capacity to modulate key cellular enzyme functions. It alsoacts as potent
inhibitor for enzymes like, xanthine oxidase, cyclo-oxygenase, lipooxigenase and phosphoinositide3-kinase
[5].Among the flavonoids Iluteolin (30,40,50,70-tetrahydroxyflavone, Lut) is one of the most prevalent
flavonoidwhich act as a antioxidant, free radical scavenger. Hence, it has been hypothesised that luteolin may bind to
NADPH oxidase and thereby inhibit its activity. The objectives of the study were to perform docking between
luteolinand NADPH Oxidase by using AutoDock 4.2, to find out the drug like property of luteolin and also to study
the molecular interaction between luteolin and NADPH oxidase .

MATERIALS AND METHODS

Target protein identification and preparation

The NMR structure of NADPH oxidase P22pho-P47rnex Complex was downloaded from Protein Data Bank (PDB)
database and the PDB ID is 1WLP. The protein was preprocessed using AutoDock 4.2 to remove all water molecules
and add hydrogen atoms and electronic charges were assigned to the protein atoms using kollman united atoms.

Ligand Preparation

The 3-dimentional structure of Luteolin (PubChem CID: 5280445) was retrieved from PubChem database
(https://pubchem.ncbi.nlm.nih.gov/) in ‘SDF’ format, followed by preparation ‘PDB’ format using OpenBabel tool.
The Canonical SMILES (C1=CC(=C(C=C1C2=CC(=0)C3=C(C=C(C=C302)0)0)0)0) format was saved.

Molecular Descriptor Calculation

Molinspiration online database (https:// www.molinspiration.com) was used to calculate the molecular descriptors of
luteolin, such as logP, polar surface area (PSA), molecular weight, number of atoms, number of O or N, number of
OH or NH, number of rotatable bonds, volume, drug likeness includes G protein couples receptors (GPCR) ligand,
ion channel modulator, kinase inhibitor and nuclear receptor ligand, and number of violations to Lipinski’s rule of
Five.

Lipinski’s rule of Five

Lipinski’s rule of five is a rule to evaluate the drug likeness, or to find out a chemical compound with a certain
pharmacological or biological activity has properties that would make it as a orally active drug for consumption in
humans[6]. The rule states that:

i) Molecular weight <=500g/mol

ii) Number of hydrogen bond acceptors <=10
iii) Number of hydrogen bond donors <=5

iv) Number of rotatable bond <=10

v) Partition coefficient LogP<=5

Molecules violating any of these rules may have problems with bioavailability.

Molecular Docking

The Blind molecular docking of target protein and ligand was performed using Auto Dock 4.2
(https://autodock.scripps.edu/resource/tools) software. To the protein molecule hydrogen atoms and kollman
charges were added. The modified protein was saved in PDBQT format for further Autodock calculation. The grid
box of size 202 x 162 x 138 [ covering the whole protein was constructed and docking was carried using Lamarckian
genetic algorithm. After docking the ‘dlg’ file was used to identify the best pose of ligand based on the binding
energy. The pose with lowest binding energy was selected to visualize the ligand-protein interaction. The molecular
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interactions were visualized using Biovia Discovery Studio Visualizer. Default ligand-receptor tool was used to
determine the hydrogen and hydrophobic interactions.

Interaction Profiling

An interaction profile is a set of values and keys that represents the interaction features occurring in a protein-ligand
complex. The keys represent each feature and the value is a quantitative measure of the feature. These features are
based on the structure of the ligand, the residue properties of the interacting residues and the non-covalent
intermolecular interactions. It was calculated using Protein-Ligand Interaction Profiler (PLIP) python package.

RESULTS

Molecular Descriptor Calculation and Lipinski rule of five

The present study was carried out to understand the drug-likeness character of luteolin and its binding affinity with
NADPH oxidase enzyme. The molecular descriptor values and the drug likeness properties of luteolin were shown
in table 2.

Molecular Docking analysis

Molecular docking is a one of the important part in the process of drug design, which is carried out in this study to
evaluate the binding efficiency of the luteolin against target NADPH oxidase (1WLP) using AutoDock 4.2 software.
The visualized hydrogen interactions between luteolin and NADPH oxidase using Biovia Discovery Studio
Visualizer were shown in figure 1. This study revealed the molecular interaction of Lut with Lys169, Glu168, Asp166,
Prol6, Alal8, Prol7, Thrl70, Tyrl67, Prol4, Argl5 and Phe209 amino acids of protein 1IWLP. The binding energy of
first three rank was shown in table 5. The least negative value of the binding energy (-5.75 kcal/mol) indicates the
strong interactions of Lut with 1WLP protein.

Protein-Ligand Interaction Profiler (PLIP)

PLIP was used to describe the protein-ligand complex according to their molecular interactions. After docking 1WLP
with luteolin the details of molecular docking was analysed using PLIP online server and the results were shown in
table 4.

DISCUSSION

In the present study the target protein NADPH oxidase P22pnx-P47mox complex and the ligand luteolin was retrieved
from the database. Using molinspiration online software the molecular property and bioactivity activity of luteolin
was calculated. Molecular docking was performed to find the binding efficiency for luteolin against NADPH
oxidase. The advantage of choosing NADPH oxidase is because it is the only enzyme that is involved in the
production ROS and become an attractive drug target for the study. Therefore, inhibition of the NOX enzyme in
disease can aid to alleviate the diseased condition. It was found that p47pox is a regulatory subunit of NADPH
oxidase which produces superoxide. Thisp47pex phosphorylation and assembly with p22smx activates the enzyme.
Many studies have reported the most of the phytochemicals from herbal sources especially flavonoids have the
antioxidant property which can act as a good agent in drug designing. The effect of a drug in human beings can be
understood by its pharmacological activities. The main aim of a drug is to bind to its biological target. It was found
thatluteolin satisfying lipinski’s rule of 5 without violating any rule making it as a potent drug. The Topological
polar surface area (TPSA) is a useful parameter for the prediction of transport of drug. TPSA value of luteolin was
111.12 (J which is below 140 [J thus indicating it as a better drug.

The bioactivity score of a complex was calculated using different parameters like G-protein-coupled receptor ligand,
nuclear receptor ligand, kinase inhibition, ion channel modulation, protease inhibition and enzyme activity
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inhibition. To become a biological active compound the bioactivity score should be as follows: if it is more than 0.0
then it is active, if it is between -5.0 to 0.0 then it is moderately active and if it is less than -5.0 then it is inactive. The
bioactivity score of luteolin was between -5.0 to 0.0, indicating it as active drug [7]. In the study AutoDock4.2 tool
was used for docking to explore and validate the key interactions between Lut with NADPH oxidase. The lowest
binding energy of about (-5.75 kcal/mol) showed the greater affinity of the Lut against NADPH oxidase further using
of it as potent inhibitor. The molecular interaction of Lut with Lys169, Glul68, Asp166, Prol6, Alal8, Prol7, Thrl70,
Tyrl67, Prol4, Argl5 and Phe209amino acids of IWLP was predicted using Biovia Discovery Studio Visualizer.
Further, Protein-Ligand Interaction Profile was carried out and the distance between the ligand and interacting
amino acid with its chain were found.

A study was conducted by Rajapriya et al on molecular interaction of Lut as a potent anti-inflammatory agent with
procaspase-1, ASC-CARD and ASC-PYD.The results of in vivo studies showed that Lut play major role in reducing
inflammation by manipulating ASC levels and thereby inhibiting caspase-1 activation in pancreatic acinar cells
which inturn stops the activation of pro-inflammatory cytokines. The in-silico analysis showed that luteolin binds
efficiently with target protein Procaspase-1, ASC-CARD, and ASC-PYD reducing the formation of pro-inflammatory
cytokines and prevent pancreas tissue injury [8]. Yan et al studied inhibitory effect of luteolin on Xanthine oxidase
(XO) and its interaction mechanism was evaluated by multispectroscopic method coupled with molecular
stimulation. The results showed that luteolinreversibily inhibits XO and it binds with a single binding site driven
mainly by hydrophobic interaction [9].

In a study conducted by lJiang et al, the interaction between apocynin analogues and NADPH oxidase was analysed
using docking studies. The apocynin analogues were docked with NADPH oxidase (1K4U) and the results showed
that the Pi interaction between this two has direct contribution to the inhibition of the enzyme [10]. Lu et al examined
the effect of luteolin on diabetes-induced oxidative stress and inflammation in the retina of rats. They have suggested
that luteolin can be effective for protection against diabetes-induced retinal neurodegeneration by inhibiting the
levels of inflammatory markers and oxidative stress [11].

In conclusion, luteolin was found to be a best drug candidate against NADPH oxidase. It can inhibit the NADPH
oxidase activity in oxidative stress diseases efficiently. In this in silico study, luteolin passed all the essential tests
required for a potent drug. Based upon the pharmacokinetic analysis and docking study,luteolin was effective in the
inhibition of the enzyme. Therefore, luteolin may be used as potent drug and further may reduce the complications
of oxidative stress diseases.
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Table 1: Ligand Parameters

Compound IUPAC Name Pubchem CID Molecular Formula | 2D Structure
2-(3,4-
dihydroxyphenyl 5280445 i ﬁ
Luteolin )-5,7- C15H1006 R
dihydroxychrom H ,/“-\ /1 . ll S
en-4-one “\ ,J\
Lo
Table 2: Molecular Descriptor and Drug likeness property of Luteolin
Properties Luteolin
Polar surface area (TPSA) 111.12
Molecular volume 232,07
GPCR Ligand -0.02
lon channel modulator -0.07
Kinase inhibitor 0.26
Nuclear receptor ligand 0.39
Protease inhibitor -0.22
Enzyme inhibitor 0.28
Table 3: Lipinski Rule of five
No. of hydrogen No. of hydrogen Molecular weight Number of
LogP
Compound bond donors bond acceptors (g/mol) °9 rotatable bonds
Acceptable Values <5 <10 <500 <5 <10
Luteolin 4 6 286.24 1.97 1
IEIE;EI 34604
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Table 4: Protein-Ligand Interaction Profiler
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Hydrophobic Interactions

Index Residues Amino acid Distance Ligand Atom Protein Atom
1 14A PRO 3.84 1540 113
2 14A PRO 3.35 1532 114
3 15A ARG 3.93 1539 120
4 167B TYR 3.73 1534 397
5 209B PHE 3.04 1536 802
Hydrogen Bonds
. Distance | Distance Donor Protein Side Donor Acceptor
Index Residue AA H-A D-A Angle donor? chain Atom atom
1 16A PRO 2.53 3.26 131.73 X X 1543(03) 136(02)
2 16A PRO 2.07 2.67 117.67 X X 1541(03) 136(02)
3 18A ALA 2.87 353 125.16 v X 147(Nam) | 1541(03)
4 166B ASP 2.19 3.08 151.10 X X 1545(03) 385(02)
5 168B GLU 1.78 271 158.38 v X 405(Nam) | 1545(03)
6 169B LYS 2.22 3.15 160.11 X X 1547(03) 418(02)

Figure 1. 2D interaction between the protein-ligand complex. Figure showing the Lut contact with NADPH

oxidase (IWLP) after molecular docking. Different bonds are shown in different colours.
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ABSTRACT

An enteric pathogen may be identified as any microbe that is able to cause enteric disease whose
pathogenesis can involve direct invasion, host inflammation, and secrete toxins that damage the host
cells. Enterobacteriaceae family includes coliforms like E. coli, Salmonella, H. pylori, Shigella flexneri and
other gram negative pathogens that can be a component of normal enteric flora as a commensal or as
enteric pathogens. As a result of the emergence of these multidrug resistant microbes, new treatment
methodologies are being searched continually. Siddha, one of the ancient Indian traditional systems of
medicine has come into limelight for its therapeutics prepared from natural resources. The Siddha system
of medicine prescribes various herbomineral formulations to alleviate gastro intestinal disorders. The
present experimental study is to evaluate the antimicrobial properties of ten herbo-mineral siddha drugs
on isolated microbial strains of enteric pathogens. Seven isolated microbial pathogens E.coli, Proteus
mirabilis, H. pylori, Shigella flexneri, Staphylococcus aureus, Streptococcus pyogenes and Clostridium perfringens
were cultured and inoculated into sterile nutrient broth. The susceptibility of the microorganisms to ten
Siddha drugs Elathy Chooranam (G1), Gunmakudori Mezhugu (G2), Athimathura Chooranam (G3),
Sangu Parpam (G4), Kukkil Parpam (G5), Silasathu Parpam (G6), Venpoosani Legium (G7), Thaleesathi
Chooranam (G8), Thriphala Chooranam (G9) and Thriphala Karpam (G10) was screened by Agar well
diffusion method and the Minimum inhibitory concentration (MIC) of the effective drug was calculated
by Broth dilution method. Among the ten Siddha medicines screened, G1 was considered as a potential
Siddha formulation against all the ten enteric pathogens. The Drug Elathy Chooranam (G1) is validated
scientifically to be an efficient antimicrobial Siddha formulation against enteric bacterial infections
caused by the above tested pathogens.
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INTRODUCTION

Enterobacteriaceae include coliforms like E. coli, Salmonella, H. pylori, Shigella flexneri and other gram negative
pathogens that can be a component of normal enteric flora as a commensal or as enteric pathogens. An enteric
pathogen may be classified as any microbe that is able to cause enteric disease whose pathogenesis can involve direct
invasion, signals triggering, host inflammation, secrete toxins that damage the host cells and exploitation of other
environmental factor associated to thrive in the host [1]. Enteric infections can result in profound effects on intestinal
absorption, nutrition and childhood growth and development and affects the global mortality rate. It is estimated
that globally, infectious diseases are the most important cause of death accounting for approximately one-half of all
deaths in tropical countries of which typhoid, an enterobacterial infection causes 200,000-600,000 deaths each year

(2]

Emergence of Drug Resistance Strains

Antibiotics are bactericidal or bacteriostatic chemotherapeutic agents which are required for the management of
microbial infections. The optimism of antibiotic discovery claiming them as “magic bullets” to tackle these microbes
has been tampered by the emergence of bacterial strains that are resistant against existing antibiotics. Drug resistance
refers to a decrease in the efficacy of a drug for a disease as a result of which it is increasingly being difficult to treat
even common illnesses. As a result of the emergence of these multidrug resistant microbes, new treatment
methodologies are being searched continually to treat them in a better way [3].

Pathobionts

Antibiotic resistance in enteric pathogens is a major cause of concern for certain life threatening enteric diseases.
Antibiotic Resistant strains that emerge from commensal organism are known as Pathobionts. There is a continual
appearance of Antimicrobial Resistance and Multidrug Resistant Organisms in enteric pathogens like
Campylobacter, Shigella, Salmonella, Vibrio cholera, E. coli and Enterococci [4]. Emergence of these antimicrobial
resistance strains is a common event in a mixed ecosystem like gut. Various mechanisms attribute to the emergence
of Antimicrobial Resistant strains out of which enzymatic modifications to the antimicrobial agent is the key one. The
genes that are responsible for this resistance occur in mobile genetic elements, which get transferred to the cells
through horizontal gene transfer from cell to cell in such a complex ecosystem. [5]. In a study conducted in India on
the multidrug resistant enteric pathogens, it was found that the traits for resistance is found on the mobile genetic
elements [6]. Hence in the present day circumstances, natural herbs and medicines are increasingly gaining
acknowledgement in treating diseases.

Siddha System of Medicine

Siddha, one of the ancient Indian traditional systems of medicine has come into limelight for its therapeutics
prepared from natural resources. Siddha has several categories of drugs derived from herbs, minerals, animal and
marine products. Many of their constituents possess relevant pharmacological properties that can be used as an
alternative tool against these resistant strains of microbes. or can also be used synergistically as they act as immune
modulators, have potential antimicrobial action, modify the antibiotic resistance and also provide symptomatic relief

(71

Antimicrobial Activity

The antibacterial and antifungal activity of many Indian medicinal plants has been carried out by broth dilution
assay and their Minimum Inhibitory Concentrations were determined [8]. As there are only a limited number of
researches in the herbomineral formulations of Siddha, it is the need of the hour to evaluate the scientific basis for the

D ME 34607

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS
Vol.12 / Issue 68 / October / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Rajalakshmi and Poorna Pushkala

traditional use of these formulations and to establish the antibacterial potential of many Siddha medicines. The
present study involves the evaluation of antibacterial potential of ten Siddha formulations namely G1, G2, G3, G4,
G5, G6, G7, G8, G9 and G10 against seven major enteric pathogens E.coli, Proteus mirabilis, H. pylori, Shigella
flexneri, Staphylococcus aureus, Streptococcus pyogenes and Clostridium perfringens.

MATERIALS

Siddha Medicines

Authenticated drug samples of G1, G2, G3, G4, G5, G6, G7, G8, G9 and G10 were procured from local market,
Chennai. All these commercially available Siddha formulations are in current clinical practice in order to treat the
gastrointestinal infections. The ingredients, dosage forms and indications of these medicines (Table 1.) are
mentioned in Siddha literature Gunapadam (Siddha Materia Medica).

Equipments
The equipments required for the study were Autoclave, Incubator, Zone reader, DMSO, Well maker, Micropipette,
Conical flasks, Petri dishes, Test tubes, Beakers and Sterile tips.

Medium
The media used for the study were Nutrient agar, Nutrient broth and Muller Hinton Agar (MHA). Nutrient agar and
Nutrient broth were used for culturing the organisms and MHA was used for the antibacterial assay.

METHODS

Cleaning and sterilization
All the Glass equipments used in the present study were cleaned with cleaning solution and sterilized in hot air oven
at 180°C for 3 hours. All the media used were sterilized by autoclaving at 121°C at 15psi for 15-20 minutes.

Preparation of extract

The extracts of the ten Siddha medicines were prepared at different concentrations by serial dilution technique. The
stock solution of 1% of each drug was prepared by dissolving 0.1gram of the drug in 10ml of distilled water. All the
samples were tested at 250ug/ml based on standard protocol.

Culture of Pathogens

The bacterial pathogens E.coli, Proteus mirabilis, H. pylori, Shigella flexneri, Staphylococcus aureus, Streptococcus pyogenes
and Clostridium perferigens were procured from MTCC, IMTech, Chandigarh, India and they were subcultured on
Nutrient agar (Himedia laboratories, Mumbai) incubated at 37°C for 18 hours and stocked at 4°C. The pathogenic
bacteria culture was inoculated into sterile nutrient broth and incubated at 25°C for 48-72 hours until the culture
attained a turbidity of 0.5 McFarland Standard units.

Agar well diffusion Assay

Agar well diffusion method was used to test the extracts of the chosen ten Siddha medicines for their antimicrobial
activity using Mueller Hinton Agar [9]. The agar was poured onto a medium sized petriplate. 100ul of 500mg
Tetracyclin and Fluconazole were pre inoculated on to the plates in order to prevent the growth of undesirable
bacterial or fungal contaminants and the agar was allowed to solidify. Lawn culture of the chosen enteric pathogens
was spread on to their respective agar plates. Wells of 7mm diameter were punched on the solidified agar using well
maker. The wells were marked for different concentrations of the extracts and 50l of the extracts of the prepared
concentrations were filled into each well. Tetracycline was used as the positive control and the plates were then
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incubated at 37°C for 24 hours. After the incubation period, the Zones of inhibition of each medicinal extract were
measured.

Determination of Zone of inhibition and Minimum inhibitory Concentration (MIC)

The Zone of inhibition was obtained by measuring the clear zone around each extract, from the agar well to the end
of the zone by zone reader and the values were noted in millimeter (mm). Strains with well marked inhibition zones
were considered as the ones sensitive to the dug, and those without the clear inhibition zone were considered as
resistant strains. Broth dilution method in 96 well microtitre well plates was used for determining the Minimum
inhibitory Concentration (MIC) of the extracts. Serial dilution of the extracts was made and 0.5 McFarland Standard
units of the organisms were inoculated into the diluted extracts. The 96 microtitre well plate was then incubated at
37°C for 24 hours and MIC value was read [10].

RESULTS

The present study shows that among the ten Siddha formulations that were screened for antimicrobial activity
against the seven enteric pathogens, G1 (Elathy Chooranam) was established to have significant antimicrobial
activity with considerable zone of inhibition against six of the tested pathogens (Fig. 1). Also G2 (Gunmakudori
Mezhugu) and G9 (Thriphala Chooranam) do have antimicrobial potential as they evidenced for zone of inhibition
against Staphylococcus aureus, Shigella flexneri (Fig. 2). Thriphala Chooranam was also found to have activity against
Clostridium perfringens (Fig. 3). G4 (Sangu Parpam) showed more specific activity against Streptococcus pyogenes. The
formulations G2, G3, G5, G6, G7, G8, and G10 though used for gastro intestinal disorders in Siddha system of
medicine, they showed lesser antimicrobial activity against the tested enteric pathogens. MIC was determined using
the broth dilution method for the tested medicines G1, G2, G4 and G9.

DISCUSSION

Many bacteria causes gastrointestinal diseases out of which enteric pathogens like E.coli, Salmonella, Shigella,
Clostridium, Vibrio and Staphylococcus plays a major role in causing diseases like diarrhea, enteric fever, shigellosis and
food poisoning and cholera. All these diseases occur as a major outbreak globally. These intestinal illnesses have
become a major public health concern in many countries. WHO reports that diarrheal disease follows age associated
pattern causing morbidity in children in their early stages of life (WHO 2008). Enteric fever shows age pattern of
incidence wherein the highest hospitalization rates were among the elder and young children and the highest
incidence of deaths in greater than 65 years of age. Among these cases of hospitalization, gastroenteritis caused
nearly 61% of the cases [11]. Human body contains normal microbial flora which lives in a symbiotic relationship
with the body. They derive nutrients for their survival and also protect our body from invading pathogens.
Although this normal flora protects the body from pathogens, they also tend to cause diseases. Especially the
organisms living in a populated ecosystem of the gastrointestinal tract, these bacteria invade the intestinal cells and
cause diseases [12]. This normal microbial flora of human body may turn out to be pathogens under certain
predisposing factors like genetics, age, delivery pattern, diet and antibiotics. [13].

Antibiotics that declare to inhibit the growth of the pathogens, also destroys the normal microbial flora which acts
like a two edged weapon. Due to continuous uptake of antibiotics, the essential commensal flora is destroyed while
the undesirable pathogens overgrow them. This disruption in the microbial community facilitates the growth of the
pathogens [14]. Hence an alternate therapy to antibiotic is an essential solution to treat the pathogens but also acts as
a probiotic to the intestinal ecosystem. Siddha, traditional Indian system of medicine has a potential role as an
antibiotic and as a probiotic too. Siddha has a number of single herb and polyherbal formulations of plants, herbs,
minerals and animal origin. Many siddha preparations have been proved to be antimicrobial [15] (16). The study on
the antimicrobial activity of medicinal plants and folk medicines focussed majorly on the phytochemicals present in
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their isolated compounds such as alkaloids, flavonoids, sesquiterpene lactones, diterpenes, triterpenes or
naphtoquinones [17] [18]. In the present study siddha medicines that are commonly prescribed for enteric diseases
were chosen and named as G1, G2, G3, G4, G5, G6, G7, G8, G9, G10. These medicines were screened for their
antimicrobial activity against seven pathogens E.coli, Salmonella, Shigella flexneri, Clostridium perfringens, Helicobacter
pylori, Staphylococcus aureus and Streptococcus pyogenes. The antimicrobial screening was carried out by agar well
diffusion method and their Minimum Inhibitory Concentration was measured using the broth dilution method [19].
From the test results it was found that G1 has a potential antimicrobial activity against six of the enteric pathogens
tested while G2 and G9 was found to have significant activity against Staphylococcus and Shigella species. G9 was
active against Clostridium perfringens. The Minimum Inhibitory Concentration for the drugs G1, G2, G3 and G9 were
also determined through this study. Thereby it is concluded that G1, G2, G4 and G9 act as a potential antimicrobial
agents against enteric pathogens.
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Table 1. List of Siddha Medicines, their ingredients, dosage form and Indications

NAME OF THE DOSAGE
S.NO. MEDICINE INGREDIENTS FORM INDICATIONS
Elettaria cardamomum, Cuminum
cyminum, Syzygium aromaticum,
Glycyrrhiza glabra, Emblica officinalis, . . .
; . Burning micturition,
Cinnamomum tamala, Cinnamomum L .
Gl Elathy Chooranam - Powder biliousness, scaling
verum, Murraya koenigi, Santalum of urine
album, Nardostachys jatamansi,
Foeniculam vulgare, Saccharum
officinarum
Sodium chloride impure, Sodium
chloride, Sodium biborate, Sodium
bicarbonate, ammoni chloridum, .
. . . - L Peptic ulcer,
Gunmakudori potassium nitrate, Zingiber officinale, . Lo
G2 . . . Paste Sluggish digestion,
Mezhugu Piper longum, Piper nigrum, Carum . .
. ; . Indigestion
copticum, Syzygium aromaticum, Costus
speciosus, Ferula asafetida, Allium
sativum, Palm jiggery, honey
Athimathura . .
G3 Glycyrrhiza glabra Powder Stomach ailments
Chooranam
Gastritis, peptic
G4 Sangu Parpam Tribune pyrum, Pistia stratiotes Powder ulcer, colic, other
ailments of stomach
Burning micturition,
. Anuria, n ,
G5 Kukkil Parpam Shorea robusta Powder uria dysg tery
Uro-genital
disorders
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Burning micturition,
. . retention of urine,
G6 Silasathu Parpam Calcium sulphate dehydrate Powder . .
inflammation of
urethra
Saccharum officinarum, Cuminum
cyminum, Coriandrum sativum,
Saussurea lappa, Elattaria cardamomum, . .
. . . Dysuria, painful
. Myristica fragrans, Piper nigrum, S
Venpoosani . L . . micturition,
G7 . Quercus infectoria oliver, Glycyrrhiza Legium . . .
Legium . - ; - inflammations in the
glabra, Abies spectabilis, Apis mellifera, urogenital tract
Bos indicus Cucurbita maxima, Pandanus g
tectorius, Cocus nucifera, Asparagus
racemosus, Citrus aurantifolia
Taxus baccata, Cinnamomum
zeylanicum, Eletteria cardamomum,
Zingiber officinale, Glycyrrhiza glabra,
Ferula foetida, Emblica officinalis,
real Piper longum . .
Sa.ussu ea fappa, FIper fongum, Abdominal pain,
. Cumimum cyminum, Anethum sowa, . .
Thaleesathi . . . . Burning sensation of
G8 Nigella sativa, Piper longum, Syzygium Powder -
Chooranam . i - stomach, Burning
aromaticum, Myristica fragrans, Piper L
. . . micturition
nigrum, Nardostachys jatamansi,
Cinnamomum verum, Michelia
champaca, Embelia ribes,
Trachyspermum ammi, Coriandrum
sativum, Saccharum officinarum
Thriphala Emblica officinalis, Terminalia chebula, L.
G9 P L . Powder Constipation, ulcer
Chooranam Terminalia bellirica
Terminalia chebula, Emblica officinalis, Peptic ulcer. urina
G10 Thriphala Karpam Terminalia bellirica, Acacia catechu, Powder P calculli Y
Pterocarpus marsupium

Table 2. Zone of inhibition in mm at 250pg/ml

Sno| Nameofthe pathogen |- | G2 |63 | G4 | G5 | Ge | G7 | Gs | G9 | Gio | Control
Minimum zone of inhibition in mm 250pugm
1. E. coli 10 | Nil | Nil | Nil | Nil | Nil | Nil | Nil | Nil | Nil 15
2. P. mirabilis 12 | Nil | Nil | Nil | Nil | Nil | Nil | Nil | Nil | Nil 15
3. H. pylori 10 | Nil | Nil | Nil | Nil | Nil | Nil | Nil | Nil | Nil 15
4. S. flexneri 13 6 Nil | Nil | Nil | Nil | Nil [ Nil 7 Nil 15
5. S. aureus 12 4 Nil | Nil | Nil | Nil | Nil [ Nil 8 Nil 15
6. Strep. pyogenes Nil | Nil | Nil 7 Nil | Nil | Nil | Nil | Nil | Nil 15
7. Clostridium perfringens 10 Nil | Nil | Nil | Nil | Nil | Nil | Nil 7 Nil 15
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Table 3. Determination of Minimum Inhibitory Concentration (MIC)
GL | G2 | G4 | G9
S:no Name of the pathogen Minimum inhibitory concentration(MIC)
1. E. coli 100 Nil Nil Nil
2. P. mirabilis 75 Nil Nil Nil
3. H. pylori 85 Nil Nil Nil
4, Shigella flexneri 50 150 Nil 130
5. Staphylococcus aureus 75 175 Nil 125
6. Strep. pyogenes Nil Nil 140 Nil
7. Clostridium perfringens 100 Nil Nil 125

Antibacterial activity of intestinal bacterial pathogens

E.coli Proteus mirabilis

Control

Clostridium perferigens H.pylori

Shigella flexineri

Staphylococcus aureus

G1 Control

Control

Fig. Zones of Inhibition of G1

Shigella flexineri Staphylococcus aureus

G1 Control

Control

Clostridium perferigens

Control

Shigella flexineri Staphylococeus aureus

Control Control

Fig. 2 Zones of Inhibition of G4

Fig. 3 Zones of Inhibition of G9
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ABSTRACT

This new decade has seen the world affected by an unprecedented health predicament with a pandemic
that has been never ever been experienced earlier in our lifetimes, so ruthlessly affecting numerous
individuals, families and a huge section of the community. Nearly many people have been affected by
COVID-19 (Corona Virus Disease). Most of the employees are facing restrictions in their jobs at their
work places. Therefore, as a productive outcome of the outbreak, state governments are bound to
provide stimulus packages to people who are unable to afford feeding their families. Mostly, banks are
affected by the pandemic since only half percent of the employees are allowed to work in the branches.
The opening and closure hours of the banks have been restricted in an effort to control the disease. Most
of the employees are requested to work remotely from their homes with an intention to curb the spread
of the disease.

Keywords: Digital, Finance, Employees, Banks, Disease, Pandemic, Financial, Individuals, Small-scale,
Inclusion

INTRODUCTION

Much is being said about digital change in the banking process and much money invested, but this has not brought
the expected results. Some grave reasons such as lack of proper planning and deficiency in senior executive support
may be attributed to the difficulty that some banks face in this regard. This has been substantiated by Aurelie
L’Hostis, author of the Forrester report which states “While a handful of banks are pushing ahead with their digital
transformation, others are still struggling to create and execute a coherent transformation strategy.”However,
neobanks and fintechs have started throwing light on how to do bring about this digital transformation, how to do it
the right way and effectively. Digital transformation, now considered one of the most popular buzz phrases in
banking, is indeed the trend today, at least with consumers. Financial inclusion is a process of offering financial and
banking services to individuals. It is the availability of opportunities to acquire financial services. It is a method by
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which individuals and corporate businesses can obtain in a timely manner, relevant and nominal financial products
and services regardless of their income and savings. Financial inclusion helps the poor and marginalised people to
make use of their money in the best way possible. This would be one of the positive ways to involve society and
make the majority participate in financial management judiciously. It benefits individuals, society and economy as a
whole. The Covid-19 pandemic indicates that the inclination towards greater digitalization of financial services will
stay here. Digital financial inclusion certainly saves operating costs, brings greater efficiency and generates greater
profitability.

Statement of the Problem

The Covid-19 pandemic has resulted in critical and prolonged disruptions affecting individuals and small-scale
firms. Small firms and under-privileged households can benefit from online banking, mobile banking services and
fintech services. Financial inclusion is a digital financial service that increases economic growth. Due to the limited
bank hours, there are restrictions in procedures of banks that the household and society have to follow. As the
pandemic is bound to increase, the use of these kind of financial services has put forth challenges to individuals and
industries alike. It has also served to spotlight dissimilar access to digital infrastructure. The restrictions have
affected not only society but also banks in an effort to curb the growth and increase of Corona virus. With more
restrictions that are being coerced at the moment, access to finance becomes crucial in today’s digital environment.
This crucial situation, therefore, cries out for the dire need to provide financial solutions to the underprivileged.

Objectives of the Study
To understand the economic crisis being experienced by individuals, small scale industries and society in general.
To suggest some tentative solutions for the existing problem.

Need for the Study

The highly complicated global scenario today urgently calls for an in-depth study into the problem with a motive to
unearth a solution that would be a boon to the economically underprivileged. This would include mode of savings
and loan services that would not be burdensome or painful to the client. It is not an unknown fact that about 30 years
ago banking systems dealt with a lot of paperwork. Computers and the internet had not advanced enough then. But
overnight much transformation has taken place resulting in a huge push to go digital that came as a repercussion of
the pandemic. This mega change converted the shape of the entire banking industry by making it go digital. Digital
banking implies converting all traditional banking systems to online or digital mode. Bank services could include
deposits, transfers, withdrawals, as well as applying for various financial services, account handling, loan
management, and bill payments. Digital banking removes the need for paperwork such as demand drafts, cashing
cheques, or pay-in slips. In this, one has the liberty to perform all banking activities 24/7 without literally going to the
bank. On the other hand, digital banking facilities are accessible with internet connection and electronic gadgets like
mobiles, laptops, or tabs.

Digital banking helps the clients to overcome the hassles of issuing demand drafts or cheques. For example, it is easy
to transfer money from one account to another without a visit to the bank. Thus, transactions can be made anytime
anywhere. This therefore guarantees a low risk of the viral infection and ensures safety. Some very popular online
money transfers are IMPS (Immediate Payment Service), RTGS (Real-Time Gross Settlement), and NEFT (National
Electronic Fund Transfer) and quite encouragingly, a majority of the population have started enjoying these digital
facilities. Besides, one has the benefit of downloading e-bank statements at any point of time. Mostly, all the bank
statements can be stored on mobile phones or laptops for one’s convenience to be accessed easily. This spares them
from visiting banks and taking printed copies of statements, thereby preventing unwanted contact during the
pandemic times. Moreover, the installation of ATM machines in every nook and corner is a great boon to people to
withdraw cash, at any time of the day or night. Digital banking paves way for a smooth payment of bills by simply
logging in to an individual’s bank account. All kinds of bills such as electricity, phone, gas, and television can be paid
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conveniently via digital banking. Furthermore, one can open a fixed deposit account in an instant, invest in mutual
funds, and apply for loans and various insurance policies as well.

Increasing usage of smartphones and the availability of strong network connectivity have resulted in making mobile
banking systems a blessing. Through smartphones one can easily download apps for transaction purposes. Google
Pay, Apple Pay, BHIM, SBI's Yono, Payzapp, beside several others, are gaining popularity amidst the COVID-19
outbreak. By means of scanning a QR code or knowing the contact number of the beneficiary, one can conveniently
enter into a transaction. All banking services therefore, are at one’s doorstep through the mobile banking apps.
Going the digital way helps one to track credits and debits of the account as banks send SMS or e-mails of
transactions. These notifications safeguard one from frauds and even otherwise such cases can be brought
immediately to the notice of the bank authorities. Digital banking also displays transaction history and any pending
payments as well.

The Future of Digital Banking

Today this topic seems relevant as digital banking sector will continue to grow in the forthcoming years with a few
changes in technology. Several banks are already utilizing artificial intelligence to meet the financial demands and
expectations of customers. Today while it is artificial intelligence, tomorrow it may be something else that may
augment digital banking to greater heights.

Scope of the Study

The study will provide an opportunity to understand the requirements of the people and the psychological
apprehensions they harbour before approaching the banks and other financial services while applying for loans etc.
It is the responsibility of such financial service providers to remove such qualms and uncertainties through proper
counselling and encouragement thereby building up the consumers’ confidence to apply for loans and small-time
savings that would come to their instant aid even if the pandemic were to persist.

RESEARCH METHODOLOGY

Nature of Research
Descriptive research is employed in this study. It provides answers to such questions as who, what, where and how.

Sampling Framework
A sample framework has been designed from a sector of the population available for consideration. So Convenient
Sampling is taken for study.

Data Collection
Secondary data has been collected from various journals, newspapers, magazines, internet and respondents at
random.

Financial Inclusion and Digital Finance

The foundation for interconnection between financial inclusion and digital finance is the premise that a large number
of population own mobile phones and related devices that can improve access to finance. Individuals and
householders should be able to afford internet connectivity as digital finance is envisaged to have positive effects of
financial inclusion. There is a positive correlation between the utilization of digital finance and its approach to
financial services.

Challenges faced by individuals and Society during Covid times
The DFS(Digital Finance Services) uses enterprising marketing strategies to induce the low-level individuals and
householders to use various digital platforms thereby leading to lower digital financial inclusion for those with poor
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income because the monetary pay off to the digital service providers will be higher when compared to middle and

higher income groups. Digital financial inclusion compels individuals, small scale industries and normal bank

account holders to activate the bank related transactions digitally to improve the welfare of bank account holders but

it does not improve and benefit the individuals if they do not have a bank account. Digital finance services will be of

no use to individuals who do not use digital devices for financial transactions. In this regard the main problems

faced are:

¢ Digital financial inclusion mainly relies on internet connectivity

e Some digital platforms are fee-based which will benefit only the high and medium sector people, but where poor
individuals are concerned, they will not be able to afford the transaction costs

e The individuals who do not have devices like mobile phones, etc., will not gain access to digital financial
transactions

Financial inclusion & Covid-19 recovery

Due to the pandemic, lockdowns have led to long waiting times for those who have opted for telephone banking
because many branches of the banks have either merged or been forced to close down. So, the individuals of all ages
experience the benefits of digital banking with the help of modern technological tools. The impact of digital
transformation on financial services has been realized over the past few years. This is through the shift from
traditional banking to online and mobile banking digital services that include digital payments. Hence, digital
financial inclusion plays a vital role in attracting the investors, individuals and the society. It can also increase the
growth of gross domestic products and may bring down the poverty level of the country.

Suggestions

From the pandemic point of view, digital financial inclusion could be conveniently accessed by the low-income
individuals, provided the transaction fee is reduced. If the digital service providers could dispense with fees, or
waiver the transaction amount, then digital financial services would flourish, hopefully. The regulations and
procedures could be altered accordingly to suit the needs of the people. It could increase the transaction limits and
maximize the wallet balance. It could also lower the minimum amount required for a transaction and that would
certainly enhance the digitalization of routine payments. World Bank states that 40% of adults in low-income
countries do not have a formal means of identification, which makes it difficult for them to access financial services.
It is here that Know-Your-Customer (KYC) regulations, an essential component to maintain the integrity of a
financial system, can have positive consequences. As a result, the lockdown measures and the risks associated with
cash have made it mandatory for many central banks to reassess their KYC requirements.

Thanks to the rising popularity of the mobile and the internet, underbanked sections of society can also get the
benefit of financial services from the comfort of their homes. Digitization of loan application processes plays a vital
role in helping borrowers to apply for loans wherever they may be. This is a very important prerequisite in a post-
pandemic world. Digital lending platforms reduce the dependence on formal financial documents like tax returns,
bank statements etc. as well as face-to-face customer dealings. On the other hand, highly developed technologies
such as Artificial Intelligence (Al), Machine Learning (ML), video KYC, Aadhar-based KYC, account aggregators,
assist lenders to easily access customer data legally, and ensure appreciable services. As banks have to prioritize their
focus mostly on standard parameters like salary, credit scores, etc., fintech lenders can experiment with a more
innovative approach by collecting data such as geographical pin codes to specify acutely affected COVID zones,
employment industry to check which of the industries are more affected comparatively, and also the employment
status of potential borrowers, employment proof recheck regarding layoffs and salary adjustments, and such
relevant information. Thus, by adopting digital technologies, fintech lenders can help people get easy access to
capital, create a faster, safer, and more efficient financial system, which will protect the interests of both the
borrowers and the lenders. Thus, India’s promising digital lending ecosystem has the potential to boost up the
country’s economic progress by being both drivers and enablers of financial inclusion.
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CONCLUSION

With the pandemic changing the way of thinking with regard to financial services, it is time for investors and
governments to think holistically and on a long-term basis about this new reality and compromise with the hither to
challenging circumstances. Financial inclusion and digital financial services can be crucial tools in improving levels
of financial inclusion. It would identify issues of inequality and potentially help to minimise the gap between the
developing countries and the developed nations. COVID-19 has impacted financial inclusion trends across the world
in many complicated ways. The shift towards digital financial services had come to the aid of the public even before
the pandemic started. Thus, many low-income households and small business firms had been much benefitted.
Today lockdowns and social distancing are accelerating the demand for use of digital financial services. In fact, in
some countries digital payment services have started offering digital lending. Marketplace lending uses digital
platforms to directly connect lenders to borrowers, even on a small scale, thus creating a confidence in individuals
and small-time traders. However, the pandemic shows that the inclination towards digitalization of financial services
has come to stay. So, to infuse a greater trust in the consumers there is a dire need to address the inequalities during
and after the ongoing crisis. This can only take place by striking a right balance between enabling financial
innovation and addressing several other risks, such as insufficient consumer protection, lack of financial and digital
literacy, poor access to digital infrastructure, and data bases that demand action at the national level. The aim of this
study, therefore, is to illustrate the opportunities associated with the use of digital financial services, thereby
providing ideas on how to understand the changes affecting the overall approach and perspectives with a view to
promote financial inclusion and development.
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ABSTRACT

Anti-oxidants play a vital role in preventing the diseases by reducing the oxidative stress and help in
reducing the various Non-Communicable Diseases (NCDs) like cardiovascular diseases, cancer, obesity,
diabetes, hypertension, chronic lung diseases and infertility etc. 41 million people were died in every
year because of NCDs. 71% of all deaths globally are due to NCDs. In Indian traditional medicine system
particularly in Siddha, the anti-oxidant is termed as Kayakarpam / rejuvenation. In antient time, Siddhars
had practised Kayakarpa therapy for prevention of diseases and aging. They were listed some medicinal
herbs and herbal formulations as kayakarpa medicine. Kadukkai (Terminalia chebula) is one among them.
The present study is aimed to review the anti-oxidant property and importance of Kadukkai in kayakarpa
therapy. Kadukkai (Terminalia chebula) is indicated for various non-Communicable diseases (NCDs) like
cardiovascular diseases, hypertension, diabetes mellitus, infertility etc. Siddhars advised to consume
Kadukkai as anti-oxidant in all season’s monsoon, autumn, early winter, late winter, spring and summer
with suitable anubanam(vehicle) Induppu(rock salt), Sarkkarai(sugar), Chukku (dried ginger),Thippili (long
pepper),Thean (honey) and Vellam (jaggery) respectively. This Kadukkai karpam is the only kayakarpa
medicine, recommended for all seasons in a year to enhance the general immunity, improve the health
status, prevention of non-Communicable diseases (NCDs) and seasonal conditions like cough, cold,
fever, constipation, abdominal discomfort, urinary tract infections, etc. Moreover, the drug Kadukkai
(Terminalia chebula) was scientifically proved for its anti-oxidant property and Kadukkai is one of the
important ingredients in many more anti-oxidant siddha formulations. This review study is
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recommended that Kadukkai (Terminalia chebula) can be used as potent anti-oxidant agent for the
prevention and management of non-communicable diseases (NCDs).

Keywords: Kadukkai, Terminalia chebula, Anti-oxidant, Siddha medicine

INTRODUCTION

Non communicable diseases (NCDs) also called as chronic diseases or lifestyle-related diseases. NCDs are of long
duration and also slow progression. The four major categories of NCDs are cardiovascular diseases, cancers, diabetes
and chronic respiratory diseases [1]. Prevalence of NCDs in India is 116 per 1,000 populations, with hypertension,
digestive diseases and diabetes leading the burden, a survey report by trade association Assocham showed. The
report found that more than 2/3of individuals suffering from NCDs are in the most productive-life age groups
between 26 and 59 years. Now WHO focused on prevention and control of NCDs, because long term medication
used for NCDs are leads to so many complications. Oxidative stress is the main reason for the progression of NCDs.
Oxidative stress which is damage to the both nuclear and mitochondrial DNA has detrimental effects, leading to
uncontrolled cell proliferations or accelerated cell deaths [2]. Physical inactivity, unhealthy diets like less intake of
fruit, vegetables, and whole grains, but high intake of salt and fat and habits like tobacco use through smoking,
second and smoke, and smokeless tobacco usage and the harmful use of alcohol are the main behavioural risk factors
for NCDs. Even though morbidity and mortality from NCDs mainly occur in adulthood, exposure to risk factors
begins in early life. In India, nearly 5.8 million people die due to NCDs in every year or in other words 1 in 4 Indians
has a risk of dying from NCD before they reach the age of 70[3].

However, we living in modern societies has proven to be a double-edged sword, with several elements of the
western lifestyle actually contributing to the development of age-related chronic diseases, in particular in NCDs such
as cardiovascular diseases, diabetes, neurodegenerative dementia and cancer [4]. Thus, Anti-oxidants play a vital
role in preventing the diseases and help in reducing the various NCDs. These are the compounds that prevent the
oxidation of essential biological macromolecules by inhibiting the propagation of the oxidizing chain reaction. The
adverse effects of synthetic antioxidants, researchers and scientific community have channelled their interest in
isolating natural antioxidants [5]. Antioxidants takes place naturally and plays an important role in process of aging.
It prevents the free radical induced tissue damages by preventing the formation as well as accumulation of radicals,
scavenging them, or by promoting their decomposition and impede the progress of chronic diseases [6]. Siddha
system is one of the ancient traditional medical systems in India. Siddhars treated the various health ailments with
natural resources of herbal, metals, minerals, zoological and marine products. In Siddha system, a unique science
called Kayakarpam, an elixir promoting the process of rejuvenation. Rejuvenation helps to increase the longevity of
human life and prevent aging, greying of hair, wrinkling and even death. Siddhars used the Kayakarpam for the long
living through preventing the diseases and treating the acquired diseases. For this purpose, Siddhars listed some
medicinal herbs and herbal, herbo-mineral formulations as kayakarpa medicine. Some herbs used as antioxidants in
Siddha such as Ginger (Zingiber officinale), Ashwagantha (Withania somnifera), Katralai (Aloe barbadensis), Karisalai
(Eclipta prostrata), Vallarai (Centella asiatica), Nelli (Phyllanthus emblica), Thulsi (Ocimum sanctum), Lemon (Citrus
limon). Kayakarpam may be single medicinal herb or a preparatory medicine that should be taken for a specific period
of time [7].

Kadukkai (Terminalia chebula) is one of special Kayakarpa medicine which is being used tremendously by traditional
vaithiyars and siddha practitioner. The present study is aimed to review the anti-oxidant property and importance
of Kadukkai in kayakarpa therapy from various ancient siddha literatures and scientific journals. Kadukkai (Terminalia
chebula) is indicated for various NCDs like cardiovascular diseases, hypertension, diabetes mellitus, infertility etc.
Kadukkai is the only herb which is being used tremendously in siddha and also advised to consume Kadukkai as anti-
oxidant in all seasons with suitable vehicle. In our system anubanam (vehicle) which plays an important role in the
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treatment of diseases. Our literatures showed that one herb or medicine with different vehicle is indicated for
different types of diseases. In this review study is recommended that Kadukkai (Terminalia chebula) can be used as
potent anti-oxidant agent for the prevention and management of NCDs.

Kadukkai (Terminalia chebula)

Kadukkai (Terminalia chebula)is a plant species belonging to the genous Terminalia, family Combretaceae and widely
distributed in India, Srilanka, kumaon and Burma upto an altitude of 1500 (-2000)m. Terminalia chebula. It is a
flowering evergreen tree called in English the black myrobalan. It is also known as Haritaki (Sanskrit and Bengali),
Harad (Hindi), Karkchettu (Telugu), Kadukkai (Tamil), Harada (Marathi & Gujrati) [8]. It's also known as "King of
medicine" in Tibet [9]. It acts as astomachic, effective purgative (gentle laxative), astringent and alterative, which is
indicated for Jaundice, obesity, ageusia, hypertension, eye diseases, dropsy, pepticulcer, aneamia, vomiting, fistula,
stomatitis, hydrocele, fever, cough, asthma, urinary diseases, piles, worm infestations, rheumatism, scorpion sting.
As well as it gives strength to seven body constituents and prevents aging [10].

Kadukkai karpam

In Siddha text Gunapadam mooligaivaguppu [11] quotes that Terminalia chebula “Cares the patients as a mother cares a
child” and also superior to the nourishing mother for its extraordinary healing power. It possesses antioxidant and
immunomodulatory effect. Terminalia chebula possess Astringent, Pungent, Bitter, Sweet and Sour taste. These tastes
help to reduce or balance the vitiated vatham, pitham and kabham (Thirithodam) and also it has hot potency [12]. This
Kadukkai karpam is the only kayakarpa medicine, recommended for all seasons in a year to enhance the general
immunity, improve the health status, prevention of NCDs and seasonal conditions like cough, cold, fever,
constipation, abdominal discomfort, urinary tract infections, etc. As kayakarpam therapy, Kadukkai (Terminalia
chebula) can be administered with different types ofvehicle(anupanam) based on seasonal variations for enhance as
well as strengthen our immune system which is mentioned in Siddha literature[11] and tabulated in Table no: 1

Phytochemicals

Mariappan Amutha et al, conducted a study on Phytochemical analysis of T. Chebula. Through the results the
quantity of alkaloids (2.85mg/g), phenols (1.72 mg/g), terpenoids (1.06 mg/g) and flavonoids (0.560 mg/g). Among
the flavonoids, quercetin (0.2336 mg/g) was found huge amount when compared to rutin (0.017 mg/g) and gallic acid
(0.045mg/g) [13]. Neelam Kushwaha et al., studied that the Aqueous extract of Terminalia chebula showed presence of
phenol, carbohydrate and glycosides whereas, negative for alkaloids, protein and saponin. Its ethanolic extract
showed presence of phenol, protein, saponin, carbohydrate and glycosides and absence of alkaloids. The highest
antioxidant function was found in the ethanolic extract of Terminalia chebula [14]. Chia Lin Chang and Che San Lin
carried out a studyon Phytochemical Composition, Antioxidant Activity, and Neuroprotective Effect of Terminalia
chebula Retz Extracts. The results revealed that the total phenolic content of three extracts varied from 867.2 to 1041.8
mg gallic acid/g extract. The total tannin content of the three extracts varied from 33.9 to 40.3%mg extract [15].
Kumar KJ studied that Terminalia chebula contains several phytoconstituents like tannins, flavonoids, sterols, amino
acids, fructose, resin and fixed oils etc., and it was rich in different tannins(approximately 32% tannin content).
Further he stated that the content of tannin islargely depends on its geographiclocation [16].

Juang et al., isolated 14 hydrolysable tannins names gallic acid, chebulic acid, punicalagin, chebulanin, corilagin,
neochebulinic acid, ellagic acid, chebulegic acid, chebulinic acid, 1,2,3,4,6-penta-O-galloyl-b-D-glucose, casuarinin,
3,4,6-tri-O-galloyl-D-glucose and terchebulin from T. chebula fruit [17]. Trease and Evans pharmacognosy stated that
Terminalia chebula contains about 20-40% of tannins [18].

Anti-oxidant activity

G.P. Senthilkumar et al., reported that the Evaluation of Antioxidant Potential of Terminalia chebula fruits studied
instreptozotocin-induced diabetic Rats. The study results revealed that the changes in the level of vitamin C in the
plasma of all the experimental rats. The level of vitamin C decreased in streptozotocin-induced diabetic rats. The
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presence of biologically active ingredients in the fruit extract may be responsible for the antioxidant properties of the
T.chebula fruits, which in turn may be partially responsible for its antidiabetogenic properties [19]. Hazra B et al.,
carried out a study to evaluate the in- vitro antioxidant and reactive oxygen species scavenging activities of Terminalia
chebula, Terminalia belerica and Emblica officinalis fruit extracts. The 70% methanol extracts for in-vitro total antioxidant
activity along with phenolic and flavonoid contents and reducing power and scavenging ability of the extracts for
radicals were studied. It exhibiting their antioxidative properties and flavonoid content follow the order T. chebula>E.
officinalis>T. belerica and this order also for superoxide and nitric oxide radicals [20]. Sarmisthasaha et al., studied that
the Antioxidant activity of polyphenolic extract of Terminalia chebula Retz fruits. In this study the total phenolic
content of the polyphenolic extract of T. chebula was significantly correlated with its total antioxidant capacity (R =
0.992, p < 0.05), DPPH radical scavenging activity (R = 0.971, p < 0.05), nitric oxide radical quenching activity (R =
0.995, p < 0.05) and hydrogen peroxide scavenging activity (R =0.990, p < 0.05). This result indicated that the phenolic
contents of T. chebula were responsible for its antioxidant activity [21]. Chen X et al., done an excellent anti-oxidant
study on Terminalia chebula. 6 extracts and 4 pure compounds of Terminalia chebula exhibited the in-vitro antioxidant
properties through anti-lipid peroxidation, anti-superoxide radical formation and DPPH activities at different
concentration. The results demonstrated that tri-ethyl-chebulate was a strong antioxidant and free-radical scavenger,
which might contribute to the anti-oxidative ability of Terminalia chebula [22].

Saleem et al.,reported that the T.chebula has a stronger antioxidant activity than alpha-tocopherol and HPLC analysis
with diode array detection indicated the presence of hydroxybenzoic acid derivatives, hydroxycinnamic acid
derivatives, flavanol aglycones and their glycosides, as main phenolic compounds in T.chebula [23]. Hyun-Sun LEE et
al., evaluated the protective effects of an aqueous extract of fruit of T. chebula on the tert-butyl hydroperoxide (t-
BHP)-induced oxidative injury observed in cultured rat primary hepatocytes and rat liver. T. chebula fruits had
potent antioxidative and protective effects against in-vitro free radical generation and t-BHP-induced oxidative
hepatotoxicity in rat primary cultured hepatocytes and rat liver [24]. Karel D. Klika et al., studied that the structural
and conformational analyses and antioxidant activities of chebulinic acid and its thrice-hydrolyzed derivative, 2, 4-
chebuloyl-3-D-glucopyranoside, isolated from the fruit of Terminalia chebula. The isolated compounds, chebulinic
acid showed the highest radical scavenging activity in the DPPH assay. For the methyl linoleate assay, galloyl-free
chebulinic acid and gallic acids, ethyl gallate, and luteolin all exhibited strong antioxidant activities whereas the
activities of chebulinic acid and ellagic acid were only moderate. The fruit extract itself was most effective in both
tests [25]. Praveen Kumar Vemuri et al, studied the phytochemical analysis and biochemical characterization of
Terminalia chebula extracts for its medicinal use, this study revealed that Methonolic extract of T.chebula at 517nm
exhibited maximum activity with 82% of free radical scavenging property [26].

Harpreet Walia et al., conducted a study on Comparative analysis of antioxidant and phenolic content of chloroform
extract/fraction of Terminalia chebula, in this study two chloroform extracts (CHL1&CHL 2) of Terminalia chebula fruit
and prepared by maceration and sequential method respectively was compared for their antioxidant efficacy and
phenolic content. The study results showed that CHL 2 extract of T. chebula prepared by sequential method exhibited
good hydrogen donating, radical scavenging, metal chelating, reducing and antioxidant potential [27]. Mahesh R et
al., stated that the Terminalia chebula in a polyherbal formulation (Aller-7/ NR-A2) inhibited free radical induced
hemolysis and significantly inhibited nitric oxide release from lipopolysaccharide stimulated murine macrophages
[28]. Lee HS et al, studied the protection of rat hepatocytes against oxidative toxicity by chebulic acid obtained from
T. chebula Retz. It exhibited in vitro a free radical-scavenging activity and ferric-reducing antioxidant
activity demonstrated that the treatment of hepatocytes with chebulic acid significantly reduced the tert-butyl
hydroperoxide (t-BHP)-induced cell cytotoxicity, intracellular reactive oxygen species level, and the ratio of GSSH,
oxidized form of glutathione (GSH) to the over total GSH (GSH + GSSG) (4.42%) as compared to that with t-BHP
alone (8.33%) [29].

Chen X et al., studied that the Acetone extract of T. chebulahas stronger antioxidant activity than alpha-tocopherol
and HPLC analysis with diode array detection indicated the presence of hydroxybenzoic acid derivatives,
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hydroxycinnamic acid derivatives, flavanol aglycones and their glycosides, as main phenolic compounds [30].
Rattanasena P. studied the Antioxidant and antibacterial activities of vegetables and fruits commonly consumed in
Thailand. The results revealed that the extracts derived from Terminalia chebula Retz. when using distilled water and
80% ethanol as solvents were shown to have significantly high levels of DPPH scavenging (IC50 at 3.73+/-0.01 and
3.81+/-0.01 mg mL-1, respectively), FRAP antioxidant activities (80.85+/-0.10 and 65.93+/-0.11 mmol FeSO4 g-1of dry
weight of fruit, respectively) and total phenolic compounds (13.10+/-0.06 and 10.66+/-0.02 mg gallic acid eq g-1 of dry
weight of fruit, respectively) [31]. Zunlai Sheng et al., studied that the Optimization of total phenolic content from
Terminalia chebula Retz. fruits using standard methodology and evaluation of their antioxidant activities. The study
results showed that compared to conventional solvent extraction (CSE), UAE extracts showed excellent DPPH
radical, DPPH, ABTS scavenging activities and reducing power in a dose-dependent manner, and better than that of
CSE extracts[32].

T. Vani et al., carried out a study on the antioxidant properties of the Ayurvedic formulation Triphala and its
constituents. The study results revealed that the Alcohol extracts of Triphala and its constituents were studied
comparatively and found to be strong antioxidants[33]. Cheng HY et al., studied that the Antioxidant and free radical
scavenging activities of Terminalia chebula. The six extracts and 4 pure compounds of Terminalia chebula retz. were
investigated for its anti-superoxide radical formation, anti-lipid peroxidation and free radical scavenging activities.
The results showed that alltested extracts and pure compounds of T. chebula exhibited antioxidant property at
different magnitudes of potency [34]. Mariappan Amutha et al., conducted a pilot study on the determination of
antioxidant potential and lethal dosage of hydro alcoholic fruit extract of Terminalia chebula. The results revealed that
the aqueous fruit extract of Terminalia chebula (AFETC) was found to scavenge free radicals effectively. The ICsovalue
of AFETC while scavenging DPPH radicals (37 4ug/ml), superoxide (37.85pg/ml) and nitric oxide (34.37ug/ml) were
comparable to that of their corresponding reference compounds ascorbic acid (38.76pg/ml) and rutin (40.57ug/ml
and 45.84pg/ml) [35]. Naik GH et al., reported that the Aqueous extract of T. chebula inhibit xanthine/xanthine
oxidase activity and was also an excellent scavenger of DPPH radicals. The results concluded that the aqueous
extract of T. chebula acts as a potent antioxidant and it was able to protect cellular organelles from the radiation-
induced damage, it may be considered as a probable radio protector [36].

Chia Lin Chang et al., reported that the Phytochemical Composition, Antioxidant Activity and Neuroprotective
Effect of Terminalia chebula Retz Extracts. The results revealed that the water extract appeared to have good
antioxidant activities in cupric sulfate-Phen-Vc H202 and luminol-Hz0: assays. Pyrogallol-luminol assay showed the
95% ethanol extract to have good antioxidant activity. The methanol extract had the greatest total triterpenoid
content and exhibited good antioxidant activity in the HRP-luminol-H202 assay [15]. Suchalatha, Subramaniyan et
al., carried out a study on Antioxidant activity of ethanolic extract of Terminalia chebula fruit against isoproterenol-
induced oxidative stress in rats. This study results showed that the significant antioxidant activity of the ethanolic
extract of Terminalia chebula fruit could have scavenged the superoxide and hydroxyl radicals generated after
myocardial ischemia and thus protects the myocardium injury [37].

CONCLUSION

Antioxidants have a positive effect on human health since they can protect the human body against deterioration by
free radicals and help to prevent the diseases. The use of synthetic antioxidants must be controlled because of
potential health hazards. So, the search for natural antioxidants as safe alternatives to synthetic products is important
in the food industry. Thus, the use of natural antioxidants present in food and other biological substances has
attracted significant interest due to their safety and nutritional values and also therapeutic values. Siddha system
mainly based on natural resources which having antioxidant, immunomodulator effects. These properties reduce
and prevent the disease prevalence. Kadukkai (Terminalia chebula) is the most popular herb which contains
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phytoconstituents and also which was scientifically proved potent antioxidant property which helps to prevent the
seasonal diseases and also NCDs.
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Table.No:1. Kadukkai karpam and its anupanam for various seasons

Kalangal (seasons) Anupanam (vehicle)
Kaarkalam (Monsoon) Induppu (Rock salt)
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Munpani(Early winter) Chukku (Dried ginger)
Pinpani (Late winter) Thippili (Long pepper)
Elavenil (Spring) Thean (Honey)
Muthuvenil (Summer) Vellam (Jaggery)

34625

[=]

L

0

?ﬂ:


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 68 / October / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Impact of GST on Investors Decision with Special Reference to
Automobile Industry

S.Priyadeepa!* and C.Gomathi?

IPh.D Research Scholar (Full — Time) Commerce, Sri Vidya Mandir Arts and Science College
(Autonomous), Uthangarai, Katteri, Tamil Nadu, India.
2Research Supervisor, Head of the Department Commerce, Sri Vidya Mandir Arts and Science College
(Autonomous), Uthangarai, Katteri, Tamil Nadu, India.

Received: 08 July 2021 Revised: 24 July 2021 Accepted: 16 August 2021

*Address for Correspondence

S. Priyadeepa

Ph.D Research Scholar (Full - Time) Commerce,

Sri Vidya Mandir Arts and Science College (Autonomous),
Uthangarai, Katteri, Tamil Nadu, India.

@ @@@ This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

This study “Impact of GST on Investors Decision with special reference to Automobile Industry” clearly
demonstrated the role of GST in automobile industry. In our country the automobile industries is also
one among the top most revenue generating and directly promote the economic growth. Research design
used in this study was descriptive research helps to determine the perception of GST among investors
and consumers of automobile industry. The statistics in the current study showcased that majority of the
employees that there was a substantial increase in their sales after the arrival of the GST regime. The
major aim of the GST implementation is to reduce the multiple taxation system. Based on the findings
suggest that there should be audits every year like under direct taxes rather than for a block period of 5
years.

Keywords: Goods and Services Tax (GST), Economic Development, Automobile Sector, Gross Domestic
Product (GDP), Globalization.

INTRODUCTION

GST is an indirect tax levied by the Central Government, under the Constitutions Amendments. It is a Uniform tax
system; there is a more benefit to the business firms and retail sector. In India, the GST is designed to give a world
class tax system and to improve the tax collections. In Our Country, the automobile sector is the key player of highly
contributing to the nation’s Gross Domestic Product (GDP). The main aim of the Indian Automobile Industry is to
acquire top position in manufacturing and exporting fields. It also aims to increase the contribution of Gross
Domestic Product rate. The imposition of GST helps the automobile sector by reducing the manufacturing tax rates.
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While focusing before GST tax rate in automobile sector the industry was required to pay the multiple tax system.
The impact of GST could also be used to the consumer, dealer and manufacturers. So the consumers who are all the
end user of the automobile receive the benefits of tax system on purchase of vehicles. After implementing the GST
the automobile sector has to pay unified tax system under the CGST and SGST.

Review of Literature

Rowchoudhary (2012), the indirect taxation structure led towards the lowering of productivity as means of decrease
in economic growth along with other development and international trade of Indian market. The indirect taxation
system required immediate reformation in the taxation structure concerning the taxation on goods and services in
order to maintain the economy of India. The existing taxation system was replaced by the new taxation structure.
The new taxation system requirement was needed to recover the crisis caused to the economy of India and improve
the economy to a greater extent. According to Garg (2014), defined It has been also estimated by one of the
researchers that GST introduction in taxation structure of India is the logical movement towards indirect tax
reformation in India. Dani (2016), the GST regime has also been considered as a half-hearted attempt in the indirect
taxation system of India the GST is not only implemented in India but 150 more countries have followed the concept
GST implementation. The researcher suggested that the Indian government should study the GST regime of the
different countries along with drawbacks bore its implementation in India. The fact is clear that GST implementation
has simplified indirect taxation in India and has proved to be efficient in removal of heterogeneous taxation structure
involving the issues of threshold limit, petroleum products, real estate, revenue rate, etc.

Objectives of the Study
e To analyze the impact of GST on the automobile sector.
e To study the benefits and challenges that GST has on the automobile sector.

RESEARCH METHODOLOGY

Research Design: Descriptive Research Design is used in the study to determine and analyse the role of GST in
automobile sector. This design helps the researcher to understand the various factors and its relationship in the
automobile sector.

Sampling technique: Non probability sampling techniques — Judgemental Method was adopted in this research.
Sample size 300 respondents. Primary data collected by using structured questionnaire. Secondary data collected
from journals, books and official gazette. Data Analysis by using the descriptive statistics, Chi square test and
Kruskal Walli Test. HO: There is no benefits and challenges that GST has on the automaobile sector.

In the table 1 p-value is less than 0.05 in the sig column indicating that it is significant so we reject HO and conclude
that there are benefits and challenges that GST has on the automobile sector. HO: There is no future implication on
the automobile sector. In the table 2 p-value is less than 0.05 in the sig row indicating that it is significant so we reject
HO and conclude that there are future implications on the automobile sector. HO: There is no growth driver across the
automobile sector with respect to GST. In the table 3 p-value is less than 0.05 in the sig column indicating that it is
significant so we reject HO and conclude that there is impact of GST on the automobile sector.

Findings

Further, it was discovered through the survey that employees also affirmed that GST has an impact on the valuation.
Valuation impact refers to the notion that the taxable supply of the goods is provided by the person that deals with
the selling and buying of second-hand goods. As a result of this, it creates a difference in the supply value between
the selling price and the value of purchasing. This directly affects the automobile sector because the GST is only paid
on the difference value. Moreover, it was illustrated that there existed complexities in the bifurcation of the material
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and labour components in concern to the servicing of vehicles. This creates a cause of conflict which results in
disputes at multiple scaffolds. This was mainly because the authorities that are responsible for both the service tax
and sales tax demand taxes on a higher component. These issues affect the operations of the automobile industry
detrimentally.

Among the varied benefits and implications of GST, it was unveiled that many employees strategically delineated
that the GST is a fair and just tax system. Furthermore, it was also outlined that the registration procedure under the
GST regime was deemed to be simple. The statistics in the current study showcased that majority of the employees
that there was a substantial increase in their sales after the arrival of the GST regime. Moreover, it was also found
that employees in the current study agreed with the notion that the GST has brought transparency in business
transactions. Findings of the current study wherein, the majority of the employees affirmed the notion that they
faced technical system issues of the GSTN portal. Furthermore, it was outlined that lack of trained manpower in the
company is another issue faced by the employees in the automobile sector in the implementation of GST.

Suggestions

Based on the findings acquired it can be elucidated that there is no adverse impact of GST on the automobile sector.
Varied queries were made with the employees in concern to the factors or practice they considered as drivers across
the automobile sector concerning GST in this regard it was delineated that the majority of the employees to suit the
needs of GST of breaking up into the multiple supplies, composite supplies or missing the supplies was conductive
to the growth of the automobile sector. Secondly, all state level taxes should be agglomerated into the SGST. The
major aim of the GST implementation is to reduce the multiple taxation system. Findings further suggest that there
should be audits every year like under direct taxes rather than for a block period of 5 years.

CONCLUSION

Our Indian Economy is growing more and more globalized, therefore a need of uniform and standard tax rate
system is to promote all the sectors. Goods and Services Tax based on liberal in assessment and ruthless in collection.
GST focus on greater transparency, neutrality in tax rate facilitates MSME and minimum compliance requirements.
This GST helps to increase the growth of GDP and promote the economic development.
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Table 1
Coefficients2
Model Unstandardized Standardized t Sig. Collinearity Statistics
Coefficients Coefficients
B Std. Error Beta Tolerance VIF
(Constant) | 1.157 .788 1.468 143
El 131 .106 131 1.245 215 .353 2.832
E2 -.081 123 -.066 -.663 .508 .398 2514
E3 -.018 154 -.014 -119 .905 276 3.629
E4 .056 155 .047 .360 720 223 4.478
E5 .303 .196 141 1.548 123 469 2.130
E6 .084 .061 101 1.385 167 124 1.382
1 E7 .003 126 .003 .028 .978 .303 3.296
E8 187 138 130 1.355 A77 423 2.367
E9 -.038 .130 -.036 -.290 772 .254 3.935
E10 -124 .205 -.100 -.606 545 144 6.957
E11 -210 144 -141 -1.465 144 422 2.370
E12 -.060 .062 -.073 -972 .332 .681 1.469
E13 .203 115 184 1.761 .080 357 2.799
E14 -.345 164 -.263 -2.099 .037 247 4.055
E15 .200 179 126 1.117 .265 .304 3.286
a. Dependent Variable: age
Table 2
Test Statisticsab
C1l C2 C3 C4 C5 C6 Cc7 C8 C9 C10
Chi-Square [5878 |12584 |10.790 |12.644 |9.936 14937 |4.253 5.053 12.419 | 20455
Df 4 4 4 4 4 4 4 4 4 4
Asymp. Sig. | .208 .013 .029 013 .042 .005 373 .282 014 .000
a. Kruskal Wallis Test
b. Grouping Variable: education
Table 3
Coefficients?
Model Unstandardized Standardized |t Sig. Collinearity Statistics
Coefficients Coefficients
B Std. Error Beta Tolerance |VIF
(Constant) |3.212 571 5.625 .000
D1 143 .094 121 1.527 128 .588 1.700
D2 -212 .087 -.195 -2.441 .015 .584 1.712
D3 -142 .071 -.140 -1.993 .047 755 1.324
1 D4 -.047 .085 -.043 -553 .581 .603 1.659
D5 .108 071 120 1.530 127 .599 1.668
D6 110 .084 107 1.313 .190 .558 1.792
D7 -.093 .095 -.088 -.987 324 472 2117
D8 .044 .099 .040 443 .658 454 2.202
ElﬁEl 34629
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D9 -120 .073 -117 -1.630 104 719 1.391
D10 .015 .084 .012 477 .860 .833 1.200
D11 .359 .086 .376 4181 .000 460 2.174
D12 -.308 .105 -.245 -2.936 .004 534 1.871
a. Dependent Variable: age
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ABSTRACT

The modulation of different ion channels has been reported in the progression of triple negative breast
cancer. Triple-negative breast cancer is a type of breast cancer that doesn’t express estrogen and
progesterone receptors and doesn’t have HER-2 genes. So it very difficult to treat with available hormone
therapy. But it is very interesting to note the role of certain ion channels in triple negative breast cancer.
In this work we used compounds from Thuja occidentalis and identify its action in modulating the
aquaporin channel 5 and chloride channel 3 which is responsible for the progression of triple negative
breast cancer through in silco analysis. Through this study we identified that p-coumaric acid,
Umbelliferone, Fenchone and Thujone is effective in modulating AQP5 and chloride channel 3 in triple
negative breast cancer.

Keywords: Triple-negative breast cancer, aquaporin channel 5, chloride channel 3, Thuja occidentalis, In
silco analysis.

INTRODUCTION

Breast cancer is a common malignancy found in women with different age groups. But the seriousness is that the
number of patients with this malignancy is increasing each year[1]. So it has become a common threat to the life of
many women’s. Breast cancer is a heterogeneous group of diseases. It is divided into different subtypes based on
three receptors. They are estrogen receptor (ER), progesterone receptor (PR) and human epidermal growth factor
receptor 2 (HER-2) [2]. Triple negative breast cancer or TNBC is the one which doesn’t express estrogen receptor
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(ER), progesterone receptor (PR) and human epidermal growth factor receptor 2 (HER-2)[3]. Since it doesn’t
express these receptors, it doesn’t responds to the hormonal therapy and other available targeted agents. Moreover it
has higher rate of metastasis and can relapse after treatment [4]. The ion channel plays a significant role in mammary
gland physiology. It has an important role in initiation as well as progression of breast cancer [5].AQP channels or
aquaporin channels are the family of transmembrane protein which play a significant role in transportation of water
and small solutes in and out of the cell [6]. There are about 13 different aquaporin’s in which the expression of
AQP1, AQP3-5 and AQP10-12 is identified in normal human mammary gland, which helps in milk secretion [7]. In
these an aquaporin channel called AQP5 has a significant oncogenic property by prompting angiogenesis, metastasis
and enhancing the transport of ROS [8]. The expression of the AQP5 is upregulated in Triple negative breast cancer
[9]. The overexpression of AQP5 in Triple negative breast cancer is seen in the membrane and cytoplasm of cancer
cell which in turn result in the poor prognosis of cancer [10].

Likewise chloride channel 3 also plays a significant role in the progression of triple negative breast cancer. Chloride
channels are ion channels which play an indispensable role in the transportation of CI- [11]. There are about 9
different types of Chloride channels which are divided into 2 main groups based on their distribution and its
physiological function. The chloride channel 3 is basically found in vascular intima of the endosome-lysosomal
pathway [12]. The extent of chloride channel 3 in plasma membrane is low due to protein degradation and hydrolase
activity [13]. The over expression of chloride channel 3 had been observed in triple negative breast cancer [14]. The
knockdown of chloride channel 3 down regulates the expression of cyclins and increases levels of p21 which
indicates that knockdown of this channels can block the cell cycle of triple negative breast cancer cells at G0/G1 phase
which inhibits the cell proliferation [15].

The chloride channel 3 and AQPS5 is a promising new targets for the treatment of triple negative breast cancer. Plants
are good source of medication for a long period of time. The plants based compounds specifically targeting chloride
channel 3 and AQP5 will be good therapeutic option against triple negative breast cancer. Thuja occidentalis which is
also known as white cedar belongs to the Cupressaceae family [16]. This plant has been used in traditional medicine
for the treatment of various carcinoma as well as many another diseases including liver diseases, bullous bronchitis,
amenorrhea, cystitis, psoriasis, rheumatism etc. The recent studies shows that it has antioxidant[17], anti-
inflammatory[18], anti-microbial [19] and anticancer property [20]. The biological activity is because it contain a large
number of chemical compounds including essential oil, Coumarins, flavonoids, tannins and proanthocyanidines
[21].In this work, we are suggesting some of Thuja occidentals compounds as a lead molecule in modulating chloride
channel 3 and AQP5 through computational bioinformatics analysis.

MATERIALS AND METHODS

Bioactive compound selection

Compounds of Thuja occidentalis plants were studied from several literature. Chemical structures and analogs of the
extracted compounds from Thuja occidentaliswere searched in chemical databases like PubChem
(http://pubchem.nchi.nim.nih.gov/).

Pharmacokinetic profiling

The compounds from Thuja occidentals is undergone Insilco based validation studies to understand their
pharmacokinetic activities. In this study, ADMET profile (Absorption, distribution, metabolism, elimination and
toxicity)of the identified compound is analysed by Swiss ADME as an analytical tool. All compounds were analyzed
based on their default threshold values such as blood brain barrier (BBB), solubility, Cytochrome P450 oxidase
enzyme (CYP2D6) activity and pgp substrate.
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Target protein selection and active site prediction
The target proteins such asAQP5 (PDB ID:3D9S) and Chloride channel 3(PDB ID:3KJY) are retrieved from PDB
website. Active site of the two protein is identified by using PyMOL and CASTp analysis.

Molecular interaction studies of drug like compounds from Thuja occidentalis

Molecular interaction studies were done in order to understand the strength of interactions of selected compounds.
For that Affinity, intermolecular binding energy, Vander walls energy and electrostatic energy is identified by using
DockThor.

RESULTS AND DISCUSSION

Bioactive compounds from Thuja occidentalis plant and its analogs.

From the literature survey we have identified different compounds isolated from Thuja occidentalis. We also
identified analogs of the same compounds by similarity based search. The compounds are classified under essential
oil, coumarins, flavonoids, tannins and proanthocyanidines. The different essential oil are Thujone, borneol,
camphene, fenchone, limonene, myrcene and the two coumarins which found in Thuja occidentalis are p-coumaric
acid and umbelliferone. Kaempferol, myricitrin and quercetin are the different flavonoids which is found inThuja
occidentalis. Catechine which is a tannin and Procyanidin and Prodelphinidin are the two Proanthocyanidines found
in Thuja occidentalis. Hence all the compounds from the plants and the number of retrieved analogs obtained from
chemical databases are tabulated in Table 1.

Pharmacokinetics studies of compoundsfrom Thuja occidentalis

The compounds from Thuja occidentalisis screened for pharmacokinetic study. Unwanted compounds were removed
based on the violations in ADMET(Absorption, distribution, metabolism, elimination and toxicity) descriptors. As a
result of this screening, certain compounds were eliminated due to the failure in the confidence levels such as low
solubility, levels of penetration in blood brain barrier (BBB) as well as high toxicity in ADMET descriptor analysis.
From the result of screening, we have found versatile compounds in Thuja occidentalis having a good bioavailability
score. We omit certain compounds which is poor in either adsorption or BBB. We also omit certain compounds
which is a Pgp substrate or CYP2D6 inhibitor. As a result of this study, we found only certain compounds which
passed all levels of ADMET screening and results are given in the Table 2. Compounds with strong pharmacokinetic
strength were taken for study. The selected compounds includeBorneol, Fenchone, p-coumaric acid, Umbelliferone
and Thujone. The selected compounds were allowed for molecular docking analysis.

Protein and Binding sites

Active site of the two proteins was identified by using PyMOL and CASTp analysis. From the active site search, of
AQP5 channelwe found that LEU 47, THR 155, THR 156, PRO 157, VAL 158, GLY 159, SER 160, LEU 163 AND LEU
167 is responsible for the inhibitory mechanism. Likewise from the active site search, of chloride channel 3 we found
that ARG 27, HIS 110, LYS 111, SER 222, HIS 148 and ASP 168 is responsible for the inhibitory mechanism. The active
site residues of the secondary structure of proteinAQP5 and channel 3were given in Fig. 1

Molecular docking analysis

Molecular docking was performed by using DockThor. Using this program, the two proteins AQP5 and chloride
channel 3were docked against the selected compounds such asBorneol, Fenchone, p-coumaric acid, Umbelliferone
and Thujone. Each compound have different kind of interaction with the two channel protein, which provide with
the maximum docking score. The docking results was then analyzed to identifying the compounds having maximum
affinity and minimum total binding energy for docking. From that we identified that four compounds having
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maximum affinity and have minimum total energy for docking. The compounds are p-coumaric acid, Umbelliferone,
Fenchone and Thujone. These compounds show maximum affinity and have minimum total energy with AQP5 and
chloride channel 3.the results of the docking is given in the table 3 and 4.

CONCLUSION

The use of compounds from plant source with pharmacological importance is a therapeutic approach of modern
medication against different type of cancers. According to various studies, the use of plant compounds are reported
to bethe most reliable and efficient with therapeutic significance. In this Insilco study the versatile plant based
compounds from Thuja occidentalis having action in modulating the two different ion channels i.e. AQP5 and chloride
channel 3 responsible for triple negative breast cancer is studied. This provide an insight for developing novel
compounds against this cancer. The inhibitory efficiency of the compounds were analyzed through the docking
studies using target protein and the ligand molecules provide an insight of using compounds against triple negative
breast cancer. Through this study we identified that p-coumaricacid, Umbelliferone, Fenchone and Thujone is
effective in modulating AQP5 and chloride channel 3 in triple negative breast cancer.
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Table 1. Bioactive plants and their derivatives and number of retrieved analog compounds

Compounds Structure No of Analogs

~
Borneol i;b 285

Camphene — ~ 228

Fenchone ’ ﬁ@ 454

Limonene [" "J 2991

Myricene # ’\TA\/ \( 339001
[

Quercetin " 5202
.
-
p-coumaric acid | 670
Umbelliferone [ \J \] 1487
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Kaempferol P 1 4996
1
[
Myricitrin A 11704
X
1
Catechine 3004
Thujone 159
e
Procyanidin 1496
Prodelphinidin 1578

Table 2. ADMET screening of different compounds of Thuja occidentalis

ISSN: 0976 — 0997

Compounds Wat(.i‘lt Gl . BBB Pgp _CYI.DZ.DG Bioavailability
Solubility absorption permeant substrate inhibitor Score
Borneol Soluble High Yes No No 0.55
Camphene Soluble Low Yes No No 0.55
Fenchone Soluble High Yes No No 0.55
Limonene Moderately soluble Low Yes No No 0.55
Myricene Moderately soluble Low No No No 0.17
Quercetin Soluble High No No Yes 0.55
p-coumaric acid Soluble High Yes No No 0.85
Umbelliferone Soluble High Yes No No 0.55
Kaempferol Soluble High No No Yes 0.55
Myricitrin Moderately soluble Low No No No 0.17
Catechine Moderately soluble Low No No No 0.17
Thujone Soluble High Yes No No 0.55
Procyanidin Moderately soluble Low No No No 0.17
Prodelphinidin Moderately soluble Low No No No 0.17
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Compounds Affinity Total energy Vdw Energy Electrical energy
Borneol -7.847 3.160 -14.001 -2.760
Fenchone -6.99 -0.852 -11.18 -3.927
p-coumaric acid -6.48 -10.924 -12.29 -12.187
Umbelliferone -6.88 -2.733 -11.01 -10.151
Thujone -6.90 -1.22 -12.9 -12.22
Table 4 Docking score of AQP5 against selected compounds
Compounds Affinity Total energy Vdw Energy Electrical energy
Borneol -8.001 0.456 -2.247 -10.991
Fenchone -6.997 -4.043 -6.84 -11.684
p-coumaric acid -5.833 -16.936 -9.150 -21.722
Umbelliferone -6.661 -9.640 -5.760 -22.522
Thujone -7.011 -1.043 -3.84 -11.184

Fig. 1. Predicted active site pocket in entire structure ofAQP5 and chloride channel 3
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ABSTRACT

The primary purpose of this article is to analyze the influence of stewardship behavior dimensions on
organizational citizenship behavior. This paper also examines the mediating effects of idiosyncratic deals
on stewardship behavior towards organizational citizenship behavior. This paper attempts to partially
fill the research gap by using stewardship behavior as the antecedents of organizational citizenship
behavior, which is mediated by idiosyncratic deals. Data were accumulated from 226 employees of
spinning millings registered with South India Spinners Association using two-wave cross-lagged self-
reported questionnaires. The proposed hypotheses are tested using correlation, path analysis, and
structural equation modeling. The results revealed that there are significant positive correlations between
organizational identification, collectivist orientation, and use of personal power and organizational
citizenship behavior. Future studies could focus on the impact of non-negotiated contracts (psychological
contract) on other in-role and extra-role behaviors of employees.

Keywords: Stewardship Behavior, Organizational Citizenship Behavior, Idiosyncratic Deals

INTRODUCTION

Considering the dynamic business environment, organizations hinge upon on employees' extra-role behaviors to
bushel the gaps between role behaviors identified on job descriptions and those created by contemporary demand.
An individual's behavior that profit the organization but for which the employee is not formally rewarded by the
organization is referred as organizational citizenship behavior (Nurjannah, 2019). The implication of organizational
citizenship behavior in increasing organizational potency in an industrious context is apparent in several
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examinations. The stewardship theory states that the usefulness and gratification that effuse from achieving success
that originate from tremendous utilization of resources is ampler than focusing on short-term benefits. In
stewardship behavior, individuals represses personal interests and short-term benefits for larger good and selfless
accomplishments as a trustable employee of organizational resources (Kuppelwieser, 2011). Furthermore, in an
operating context, that progressively encourages the flexibility and laissez faire of the employment relationship,
idiosyncratic deals are growing as a common practice. Idiosyncratic deals can be referred as a form of customization
allowing workers particular circumstances varying from their counterparts doing the same job (Anand and
Vidyarthi, 2015).

Problem Statement

Organizational citizenship behavior being fragmented from the conventional reward system, it is essential to
investigate the key antecedents of organizational citizenship behavior among the workforce so that management can
actuate employees to acquit such advantageous behaviors. The multifariousness of atmospheric condition in the
organization may create individuals to perceive idiosyncratic deals negatively by making social comparisons
between team members as few employees experience prosperous treatment whereas others do not. On the one hand,
employees who are disadvantaged of idiosyncratic deals may think that they are handled unfairly corresponded
with the idiosyncratic deals recipient. On the other hand, the idiosyncratic deals receiver gains from resources that
put them at a favorable position compared to their workfellows. Nevertheless, it is still not clear about how
idiosyncratic deals affect the outcomes in terms of organizational citizenship behavior.

Purpose of the Study

A steward’s behaviour of an individual is organisation-centred rather than individual-centred. In addition, a steward
acquires gratification from the success of the organization. Accordingly, the primary purpose of this article is to
analyze the influence of stewardship behavior dimensions on organizational citizenship behavior. The dimensions of
stewardship behavior considered in this paper are Collectivist Orientation, Organizational Identification, Intrinsic
Motivation, Involvement Orientation, Power Distance, and Use of Personal Power. Moreover, this paper also
examines the mediating effects of idiosyncratic deals on stewardship behavior towards organizational citizenship
behavior. This paper attempts to partially fill the research gap by using stewardship behavior as the antecedents of
organizational citizenship behavior, which is mediated by idiosyncratic deals. Established on this rationale, the
authors formulate and test a conceptual framework in which idiosyncratic deals mediates the link between
stewardship behavior and organizational citizenship behavior.

Research Questions

The unreciprocated questions developed in this paper are:

What is the impact of stewardship behavior on organizational citizenship behavior?

What is the mediating effects of idiosyncratic deals on stewardship behavior towards organizational citizenship
behavior?

Objectives

The above-identified questions are responded through the following objectives:

To analyze the influence of stewardship behavior on organizational citizenship behavior.

To examine the mediating effects of idiosyncratic deals on stewardship behavior towards organizational citizenship
behavior.

Literature Review and Hypotheses

Stewardship Behavior: Gomez-Mejia et al. (2011) ascertained stewardship behavior as a indicator towards goal
harmoniousness as it argues that directors gain ethical motive from pro-organisational and agglomerative behaviors
that treasure altruism than separately self-motivated behaviors. Simms (2009) expressed stewardship behavior to
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have farsightedness beyond the prevailing circumstances and achieve organisational goals by looking at the big
picture of the organisation. Hernandez (2012) verbalized stewardship behavior as an authentic behavior with
personal responsibility, moral action & courage, risk taking ability, and mental spirit to accomplish public affairs.
Laszlo et al. (2003) pointed out the unselfishness of managers with stewardship behavior in their decisions and
performance while attaining of organisational goals. Lubogoyi (2018) analyzed the relationship between perceived
goal congruence and stewardship behavior using a sample of 310 participants working for local governments in
Uganda. The results of structural equation modeling revealed a significant relationship between perceived goal
congruence and stewardship behavior.

Idiosyncratic Deals: Guerrero and Challiol-Jeanblanc (2017) sought to design idiosyncratic deals as a fashion to
nurture person perceptions of a positive employer image by extending customized extra subservient benefits. A
survey among 182 engineers established a moderating effect of idiosyncratic deals on perceived external prestige
towards turnover intention during the first years in the organization. Rousseau (2005) determined idiosyncratic deals
as the negotiation between employees and the agents of employers at the time of engaging or while at work towards
flexibility and role enhancement. Tang and Hornung (2015) conceptualized idiosyncratic deals engrafted in the
contributions of work-family enrichment using 179 working parents in a Chinese city. The results of hierarchical
linear regressions suggested that development idiosyncratic deals fertilized the intra-work role experience by tailor-
making intrinsic work characteristics and thus increasing intrinsic motivation. Guerrero et al. (2016) investigated the
antecedents and consequences of idiosyncratic deals considering career planning and career success. The results of a
two-wave study among revealed a statistical significance between idiosyncratic deals and career success.

Organizational Citizenship Behavior: Yang and Wei (2018) elucidated the relationship between employee
organizational citizenship behavior and ethical leadership. The authors also explained the moderating role of
workplace ostracism on ethical leadership towards employee organizational citizenship behavior. The results of
multiple regression analysis revealed a significant positive relationship between ethical leadership and employee
organizational citizenship behavior. Ferris et al. (2009) addressed the research gap between job-limiting pain and
political skill on job satisfaction and organizational citizenship behavior. The results of 237 respondents from South-
eastern United States of America revealed that job satisfaction and organizational citizenship behavior decrease as
job-limiting pain increase. Moideenkutty and Schmidt (2016) investigated the relationship among social exchange,
liking, and supervisor-directed organizational citizenship behavior. The findings from 202 and 33 subordinates-
supervisors dyad disclosed that social exchange did not mediate the relationship between liking and organizational
citizenship behavior. Chung (2015) probed the mediating effects of organizational conflict on workplace ostracism
towards organizational citizenship behaviors. The results of structural equation modeling showed full mediation of
organizational conflict on workplace ostracism towards organizational citizenship behaviors.

Research Hypotheses: The research gap identified in this paper is evaluated using the following hypotheses:
Hu:Stewardship behavior dimensions will significantly influence organizational citizenship behavior.
Hz:ldiosyncratic deals will significantly mediate stewardship behavior towards organizational citizenship behavior.
Conceptual Framework

RESEARCH METHOD

Data were accumulated from spinning millings registered with South India Spinners Association. The respondents
were employed as supervisors and managers. The primary data were gathered using two-wave cross-lagged self-
reported questionnaires between November 2019 to February 2020. The first part (Time 1) of the questionnaire
captured stewardship behavior and idiosyncratic deals. The second part (Time 2) of the questionnaire captured
organizational citizenship behavior. There was a time gap of 3 months between two waves of the study. The self-
reported questionnaires were disseminated to participants through their work e-mail with a cover letter. Overall,
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self-reported questionnaires were sent to 1,426 employees at time 1 and 429 employees responded to the
questionnaire (30.08%). At time 2, questionnaires were sent to 429 employees and 259 employees responded to the
questionnaire (60.37%). A total of 226 responses were nailed down for further analysis after eliminating the
unfinished responses. Pertaining to gender, 87% of the participants in this longitudinal sample were male. Regarding
age, 39.1% were between 31-40 years of age. Concerning work experience, 42% of the respondents had employed in
the company for 3-6 years. In addition, correlation, path analysis, and structural equation modeling were used to test
the proposed hypotheses.

ANALYSES AND DISCUSSION

Objective 1: The influence of stewardship behavior on organizational citizenship behavior is analyzed using Karl
Pearson’s correlation. The dimensions of stewardship behavior: collectivist orientation, organizational identification,
intrinsic motivation, involvement orientation, power distance, and use of personal power are tested against
organizational citizenship behavior. It can be derived from the results of correlation coefficient analysis presented in
Table 1 that there are significant positive correlations between organizational identification, collectivist orientation,
and use of personal power and organizational citizenship behavior. It is also observed that there is a significant
negative correlation between power distance and organizational citizenship behavior. Eventually, it was noticed that
there are insignificant relationship between involvement orientation and intrinsic motivation and organizational
citizenship behavior. More so, the maximum degree of correlation is observed between collectivist orientation and
organizational citizenship behavior at 67.4%, which is followed by organizational identification and organizational
citizenship behavior at 40.9%. Hence, H1 is partially accepted.

Objective 2: The mediating effects of idiosyncratic deals on stewardship behavior towards organizational citizenship
behavior is examined using path analysis in IBM AMOS. The path diagram is represented in Figure 2, and the
mediating effects idiosyncratic deals on stewardship behavior towards organizational citizenship behavior is
presented in Figure 3. It can be inferred from Table 2 that idiosyncratic deals do not mediate stewardship behavior
towards organizational citizenship behavior (Halbesleben & Bellairs, 2016). Hence, H: is rejected. In addition, it is
also observed that there is a significant relationship between organizational citizenship behavior and idiosyncratic
deals.

Conceptual Framework: The factor loadings of the structural equation modeling is illustrated in Figure 4. The results
of structural equation modeling disclose that the fit statistics (Hoyle, 2014; Kline, 2015) of the model fit the data
adequately (2/df - 1.4775, NFI - 0.964, RFI - 0.969, CFI - 0.741 and RMSEA - 0.041). Hence, the overall fit of the
proposed framework is established to be statistically vigorous (Ryu & West, 2009).

CONCLUSION, LIMITATIONS & FUTURE STUDY DIRECTIONS

Based on the findings and discussion in the previous subsection, the conclusions of this paper are as follows: An
optimal organizational identification practices, collectivist orientation exercises, and ideal use of personal power can
ameliorate organizational citizenship behavior among the spinning mill employees. In addition, minimal usage of
power distance can significantly contribute organizational citizenship behavior of employees. The moderating of
idiosyncratic deals do not significantly effect in relationship between stewardship behavior and organizational
citizenship behavior. The primary research limitation lies in the data. In this research, our primary data were
collected from a single source. Despite conducting two-wave longitudinal surveys, it is likely to be affected by
common method bias. Therefore, the research findings should be taken with cautions. This paper also has
authoritative practical implications. Motivating managers and supervisors to practice stewardship behavior is very
significant because they have a direct impact on employees’ extra-role behavior. This paper furnishes some
executable direction for managers to achieve organizational citizenship behavior. Particularly, managers may use
organizational citizenship behavior to motivate and support subordinates. In this study, the authors have discussed
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only the negotiated deals in terms of idiosyncratic deal, future studies could focus on the impact of non-negotiated
contracts (psychological contract) on other in-role and extra-role behaviors of employees.
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Correlation Ol CcoO PD 10 UP IM OCB
Pearson 1
Organizational ~ Correlation
Identification Sig. (2-tailed)
N 226
Pearson -
Collectivist Correlation 294 !
Orientation Sig. (2-tailed) .000
N 226 226
Pearson 038 -233" 1
Power Distance Correlation
Sig. (2-tailed) 570 .000
N 226 226 226
Pearson. ~029 2427 524" 1
Involvement Correlation
Orientation Sig. (2-tailed) .669 .000 .000
N 226 226 226 226
Pearson " i
Use of Personal  Correlation A4T 149 006 060 !
Power Sig. (2-tailed) .000 .025 .927 .368
N 226 226 226 226 226
- Pearson -100 _191% 495 _576"  -.068 1
Intrinsic Correlation
Motivation Sig. (2-tailed) 134 .004 .000 .000 .308
N 226 226 226 226 226 226
Organizational ~ coro0" 409" 674" 173" -004 168"  .106 1
Citizenshi Correlation
Behavior P Sig. (2-tailed) .000 .000 .009 948 011 113
N 226 226 226 226 226 226 226
**_Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Table 2: Regression Weights
Regression Weights Estimate S.E. CR. P Label
Idiosyncratic ... ~Stewardship 218 118 1851 064  NotSupported
Deals Behavior
Organizational Idiosvneratic
Citizenship <o Y 156 044 3518 Supported
. Deals
Behavior
Source: Primary Data
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ABSTRACT

Siddha is an ancient system of medicine well practiced in South India. Drugs and cosmetic act 1940,
Emphasizes standardization of ASU&H drugs. Scientific validation of safety and efficacy of the each and
every Siddha formulation is mandatory before administration of drugs in humans. Poora Satrasa Parpam
has not been standardized and clinically evaluated yet. Analytical study of the drug Poora Satrasa Parpam
brings the validation to be used as a medicine by subjecting the drug to many analysis and determining
its quality and effectiveness. Analytical study includes many studies such as its Organoleptic properties,
Physicochemical properties, and also to assess the active principles and elements present in the drug.
Thus analytical study brings the efficacy and potency of the drug. As per PLIM Guidelines, the following
analytical parameters were evaluated for Poora Satrasa Parpam. The results of Poora Satrasa Parpam is
Confirm the standard for fineness as per the particle size analysis and flow property in water. Physico
chemical, chemical and instrumental analysis indicates Poora Satrasa Parpam found in within the limits
and as per the standard it prove the quality and it contains several compounds. Qualitative study of the
drug ensures the purity of the drug. The Organoleptic characters, physicochemical and chemical values
ensure the good quality and purity of the Siddha formulation Poora Satrasa Parpam.

Keywords: Siddha, Standardization, Poora Satrasa Parpam, Quality standards.

INTRODUCTION

Lord Shiva is considered to be the principal Siddhar and creator of Siddha system of medicine. Lord Shiva preached
this grateful science to his wife Parvathi who is known as Shakthi, the goddess later Shakthi taught the science to
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Nanthi. From nandhi the science was taught to Siddhars. Thus Siddha system was made available to common
people. The Siddhars provided the norms for medicines that cure diseases as well as improve the health [10]. The
diseases are initially treated by herbal medicines. If the diseases did not cured by herbal medicines then the
medicines prepared from inorganic substances and animal products are used. So the inorganic substances and
animal products could be used in Siddha system of medicine to treat the challenging disease and as well chronic
diseases. In Siddha system 64 types of medicines have been identified and listed. They are divided into 32 types of
Internal medicines and 32 types of External medicines [2].

Parpam is one among them. Parpam are the powder substances obtained by calcinations of purified metals, minerals
and animal product with specific processes, commonly by Pudam (calcinations) process. Generally, this method of
preparation of Siddha medicines involve conversion of minerals or metals or animal products into oxide or sulphide
form by various herbal treatments followed by repeated high temperature calcinations or grinding cycles[10]. The
Parpam thus obtained constitute ultra- small particles and are taken along with vehicles such as milk, honey, butter,
ghee, etc. Parpam are white in colour. It is a compound infinitely superior marvelously potent and radically more
effective than the herbal medical preparations such as chooranam(powder), mathirai(tablet), decoctions, syrup,
medicated oils, medicated ghee, etc. In OPD and IPD of Ayothidoss Pandithar Hospital attached with National Institute of
Siddha, many cases of patients are reporting with Peptic and Gastric ulcers with spasmodic abdomen. The drug Poora Satrasa
Parpam is the one of the mineral preperation derived medicinal formulation mentioned in Anuboga Vaidhiya Navaneetham
indicated for Gunmam(Peptic ulcer), Soolai(Spasmodic pain), Vayvu(painful conditioned), Suram(Fever) and
Sanni(Delirium)[1]and this medicine is not evaluated in the aspect of Pharmacological.Hence the researcher chosen this drug
to evalute the quality parameters in Poora Satrasa Parpam.

MATERIALS AND METHODS

Poora Satrasa Parpamis a Mineral Siddha formulation indicated for Gunmam (Peptic ulcer), Soolai (Spasmodic pain),
Vayvu, Suram(Fever) and Sanni(Delirium)[1].Analytical study includes such as its Organoleptic properties,
physicochemical properties, and also to assess the active principles and elements present in the drug have been
studied [6]. Thus analytical study brings the efficacy and potency of the drug as per Pharmacopoeial Laboratory for
Indian Medicine (PLIM) Guidelines.

Organoleptic Analysis
The organoleptic characters of the Poora Satrasa Parpam were evaluated. 1gm of the Test drug was taken and the
Colour, Odour, Texture, Taste were seen (Table no.1).

Analysis as per classical Siddha literature

¢ Floating on Water (Figure no.1)

¢ Fine enough to enter the crevices of finger(Figure no.2)
e Irreversible reaction/ Solubility (Table no.2)

e Tasteless (Table no.3)

o Lusterless (Table no.3)

Physico Chemical Analysis

Physicochemical studies of the Poora Satrasa Parpam are essential for standardization, as it helps in determining the
significance of physical and chemical properties of the substance being analysed and for the determination of purity
and quality of the substance [4].The analysis includes the determination of ash value, Loss on drying at 105°C,pH
value, and extractive value[7]. These were carried out as per guidelines (Table no.4).

Chemical Analysis
The Qualitative analysis of Acid, Basic radicals and Miscellaneous constituents in it [5](Table no.5-8).
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Instrumental Analysis

SEM (Scanning Electron Microscope): SEM analysis generates the signals which produce a two-dimensional image
and reveals information about the sample. The information includes External morphological character, texture,
crystalline structure, chemical composition and the shape and size of the particles of test drug[7] —Poora Satrasa
Parpam was analysed through SEM as per standard procedure (Figure no.3).

EDAX: (Energy Dispersive X-Ray Analysis): The data produced by the EDX analysis consists of the spectra
containing the elements present in the given sample (Graph no 1) which is being analysed [7]. It is also possible to
get the elemental mapping and image analysis of the sample (Graph 1).

FT-IR (Fourier Transform Infra-Red): The FTIR instrument has globar and mercury vapour lamp as sources, an
interferometer chamber comprising of KBr and mad Mylar beam splitters followed by a sample chamber and
detector. Entire region of 400-4500cm — 1 is covered by this instrument. The spectrometer works under purged
conditions. KBr or polyethylene pellets depending on the region of interest on that place Solid samples are dispersed.
The typical resolution is 1.0 cm -1 cm. Signal averaging, signal enhancement, base line correction and other spectral
manipulations are possible in this instrument [7].

Heavy Metal Analysis

Atomic absorption spectroscopy (AAS): As per the standard preparation of solution for the AAS, usually solution of
50 ml was prepared, in the proportion 1:25:25 ratio i.e., 1gm of sample were digested in 25 ml Con. Hcl and 25ml
of Double distilled water and kept overnight and filtered the solution by Whatman filter paper, 50ml of prepared
solution was added with 950ml of Double distilled water, finally 1000 ml solution was prepared which is used for the
analysis purposes [7]. The heavy metals of the Poora Satrasa Parpam were tabulated in (Table no.9).

RESULTS AND DISCUSSION

It was observed from the SEM analysis of Poora Satrasa Parpam that the average particle size of the sample ranges
from 14.08 pm to 31.38 um. From EDAX analysis, it was observed that, the drug Poora Satrasa Parpam has bio
chemically important substances such as Oxygen (O), Sulphur (S), and Concentration of Mercury (Hg), Arsenic (As),
Cadmium (Cd) and Lead (Pb) present in the drug was -0.02, 0.00, -0.01 and 0.02ug/g According to International
Conference on Harmonisation [ICH], Permitted common concentration limits of elemental impurities, Mercury,
Arsenic, Cadmium and Lead, across drug product component materials for products with daily intakes of not more
than 10 grams are 3 ug/g, 1.5 ug/g. 0.5 ug/g and 0.5 ug/g On comparing the concentration of Hg, As, Cd and Pd in the
drug with ICH permissible limits, though the drug Poora Satrasa Parpam has such toxic metals and minerals, they are
within the ICH permissible limits can be considered to be safe for human consumption.

FTIR Results

In the FTIR Spectrum analysis, Poora Satrasa Parpam sample exhibits the peak value as shown in Table, at the wave
number of 3506, 3506, 1658,1629,1350, 1138, 828, 707 having C=NH2 Stretch, N=H Stretch, C-N bending, O-H
Stretch, O-H stretch, C-S bending, C=H bending, C-H bending. This indicates presence of some organic functional
groups such as, conjugate anhydride, primary amide, carboxylic acid, secondary alcohols, alkene, alkane and halo
compounds.

Heavy Metal analysis (AAS)
The Heavy metals like Arsenic, Mercury, Lead and Cadmium were found in within the normal limits.
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CONCLUSION

It is concluded that Heavy metals like Arsenic, Mercury, Lead and Cadmium are present in Below Level of
Quantification and the Presence of Trace elements such as Zinc, Iron, Calcium, Magnesium, Potassium in the Poora
Satrasa Parpam. These are the essential for healthy human life and is substantiates the textual evidence of this
formulation for the treatment of various disease conditions. Standardization is essential as a baseline studies for
further research. It will pave the way for the Preclinical studies.
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Table No.1 Sample Description

State Solid
Nature Fine
Odour Non- Characteristic / Odourless
Touch / Consistency | Soft
Flow Property Free flowing
Appearance/ colour | Silver White

Table No. 2 Solubility Profile

S.No Solvent Used Solubility / Dispensability
1 Chloroform Insoluble
2 Ethanol Soluble
3 Water Insoluble
4 Ethyl acetate Insoluble
5 DMSO Soluble
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Table No.3 Confirmatory Specification for Poora Satrasa Parpam.
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S.No Parameters Observations for PSP
1 Fineness Confirms the standard for fineness as per the particle size analysis and flow property
of the sample
2. Float on Water Confirms the test
3. Smokeless Confirms the test
4, Taste less Confirms the property
5. Lustreless Confirms the property

Table No.4 Ash values

S.No Parameters Mean (n=3) SD
1. Loss on Drying at 105 °C (%) 0.32+0.11
2. Total Ash (%) 92.03+2.07
3. Acid insoluble Ash (%) 044+0.11
4. Alcohol Soluble Extractive (%) 041+0.02
5. Water soluble Extractive (%) 9.06 + 0.35

Table No.5 Chemical analysis of Poora Satrasa Parpam

S.No Parameters Observations Results
1 Appearance of the sample | Silver White in colour -
2 Solubility Completely soluble Absence of Silicate
3 Action on heat No fumes evolved Absence of carbonate
4 Flame test No bluish green flame appeared Absence of copper
5 Ash test No yellow colour flame Absence of sodium

Table No.6 Results for Acid radicals study of PooraSatrasaParpam

S.No Parameters Observations Results
Cloudy appearance present.
1 Test for Sulphate A white precipitate insoluble in con.HCL | Positive
was obtained
2 Test for Chloride Cloudy appearance present Positive
3 Test for phosphate Cloudy appearance absent Negative
4 Test for Carbonate Cloudy appearance present Positive
6 Test for Fluoride & Oxalate | No White Precipitate formed Negative
Table No.7 Results for Basic radicals of PooraSatrasaParpam
S.No Parameters Observations Results
1 Test for Lead No Yellow precipitate formed. Negative
2 Test for Aluminium No Blue colour flame and precipitate Negative
formed
3 Test for Iron Mild red colour appeared.
Blood red colour appeared Positive
4 Test for Zinc White precipitate was formed Positive
5 Test for Calcium Cloudy appearance and white Positive
precipitate was obtained
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6 Test for Magnesium White precipitate was obtained Positive
7 Test for Ammonium Brown colour formed Positive
8 Test for Potassium Yellowish precipitate was obtained Positive
9 Test for Mercury No Yellow colour formed Negative
10 | Test for Arsenic No Brownish colour formed Negative

Table No.8 Results for Miscellaneous compounds of Poora Satrasa Parpam

S. No Parameters Observations Results
1 Test for Starch Blue colour developed Positive
2 Test for reducing sugar No discolourization was occurred Negative
3 Test for alkaloids Yellow colour developed Positive
4 Test for Tannic acid No Black colour formed Negative
5 Test for type of compounds No colour changes Negative

Table No0.9 AAS results of Poora Satrasa Parpam

e

S.No Test parameters Result Unit
1 Arsenic (As) BLQ (LOQ:0.01) mg/kg
2 Mercury (Hg) BLQ (LOQ:0.01) mg/kg
3 Lead (Pb) BLQ (LOQ:0.08) mg/kg
4 Cadmium (Cd) BLQ (LOQ:0.1) mg/kg
Figure 2: Fineness-Finger Ridge Deposit
Analysis
BEn o3 A
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Figure 3: SEM Image of PSP
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Graph 1 EDAX- Spectrum of Poora Satrasa Parpam — Cluster View
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ABSTRACT

Zoological resources play a vital role in Indian Medical systems particularly in Siddha medicine. In
ancient time, Siddhars described about the importance and uses of various zoological species in their
literatures which are mainly used for degenerative diseases, arthritis, respiratory disorders, infertility,
skin diseases, etc. Attai (Leech), Aamai (Tortoise), Udumbu (monitor lizard), Kilinjal (Oyster shell),
Kombarakku (Lac), Kombu (Horns), Nandu (Crab), Poonagam (Earth worm), Muttai odu (Egg shell), Sangu
(Conch shell), Palagarai (Cypraea moneta) and Maan kombu (Deer horn) are commonly used in various
formulations of Siddha medicines like Parpam, Chenduram, Karukku, Kudineer, etc. The present study is
aimed to review the therapeutic uses of zoological resources and Siddha formulations with zoological
species. In this review totally 45 zoological species and their parts have been used in more than 75
Siddha formulations. Most of the zoological ingredients based formulations have been indicated for
Moolam (Piles), Kaasam (Tuberculosis), Keelvaayu (Osteo arthritis), Chest pain (Heart diseases), Eraippu
(Bronchial asthma), Maladu (Infertility), Odivu murivu (Bone fracture), etc. Some preparations are
specifically indicated for paediatric and geriatric diseases. These formulations are more effective, cost
effective and easily available and can be prepared easily. This review study may help to initiate the in-
depth biological researches to establish safe, efficacious, natural zoological ingredient based Siddha
medicines with scientific validation for global acceptance.

Keywords: Zoological Resources; Siddha Medicine.
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INTRODUCTION

Siddha system of medicine is an ancient traditional system of medicine developed by Sage Siddhars. For establishing
this system, Siddhars adhere more on the natural resources for preparation of medicine and treating ailments. From
time immemorial, the huge resources from plants, minerals, salts, metals and zoological were used for medicine
preparation. There are 32 types of Agamarundhu (internal medicine) and 32 types of Puramarunthu (external
medicine) followed by Siddhars and all the medicines used in Siddha are categorized under these types [1]. ‘Ver paru,
thazhai paru mella mella parpam chenduram pare’ is a famous quote by Siddhar. Hence according to this quote, the
treatment regimen in Siddha falls on plant products as first line of treatment and then followed by metal, mineral
and zoological medicines which include parpam, chenduram, chunnam, kattu, kazhangu etc [2]. These complex
medicines are used by Siddha physicians to treat various chronic diseases like arthritis, anaemia, metabolic diseases,
Diabetic mellitus, musculoskeletal disorders, auto immune diseases, deliberating diseases, cancer, etc.

Various parts of zoological sources were used extensively as potent ingredient in medicine formulations (Tab.no- 1,
2). For example feathers of birds are used for Iragu parpam, shell of snail used to prepare Nathai parpam, horns of deer
used in Sirungi parpam, egg shell used in Muttai oatu parpam, conch shell used in Sangu parpam, earth worm used in
Poonaga chenduram, shell of tortoise used in Amai oatu karukku kudineer, crab used in Nandu theeneer, human skull used
in Peranda parpam [3]. As prophylactic measure, Aalkaati patchi egg for preventing measles, Sirungi parpam for
preventing cardiac diseases, flesh of snail for preventing ano rectal diseases [1]. Moreover in Siddha, the Pearl
(Muthu), Palagarai (Cypraea moneta Linn), Sangu (Conch shell) have been used extensively in practice. These have
many medicinal values. As a traditional Chinese medicine (TCM), pearl powder has been widely used to treat
palpitations, convulsions, epilepsy, eye diseases, and to promote wound healing [4-7]. Pearls have antioxidant
properties [8] and provide high calcium bioavailability [9]. In addition, pearl powder has been used as a beauty
treatment in China for thousands of years [8,10]. According to Siddha, Pearl has sweet and bitter taste with coolant
nature and it has kozhaiyakatri (expectorant). nachari (antidote) , kaamam perukki (aphrodisiac), udal uramakkai (tonic),
and isivakatri (anti spasmodic/ anti epileptic) actions. Pearl (Muthu) prepared as pearl ash known in Siddha
literature as Muthu parpam, is traditionally used in Siddha to treat many diseases. Muthu parpam is useful for all
types of suram (fever), kapha diseases (respiratory disorders), vidangal (toxic conditions), nethra noikal (eye diseases)
and inthiriya nattam (enhance the quality of semen) [1].

Natural pearls from the oyster Pteria martensii (Dunker) occur in sea water, and mainly grow in Hainan and Guangxi
provinces as a precious medicine with a high price. They are typically used as a health food supplement during
pregnancy and the postpartum period [11]. The marine mineral drugs, including pearls, nacre, clam shell, common
oyster shell, ark shell, sea-ear shell, and cuttle bone, have special qualities of both mineral drugs and animal drugs.
The chemical composition of these materials is mainly calcium carbonate (CaCO3), accounting for about 90% of the
weight, followed by conchiolin protein, and a small amount of trace elements [12,13]. Conch is a common name that
is applied to a number of medium to large-sized shells of large snails (Turbinella pyrum) from the family
Turbinellidae [14]. Structurally, conch is a porcelaneous shell of an oblong or conical form with bulging in the
middle and tapering at each end [15]. Conch (Sangu) prepared as conch shell ash, known in Siddha literature as
Sangu parpam, is used to treat various ailments. According to Siddha, conch has udal uramakki (alterative), pasithe
thoondi (stamachic), thuvarppi (astringent), veppakatri (febrifuge), thuyarakki (anodyne), akattuvayuvakatri (carminative)
nachari (detoxifying) and kazhaiakatri (expectorant) properties. It is useful for hyperacidity (Gunmam), loss of appetite
(seriyamai), irritable bowel syndrome (kirakhani), jaundice (kaamalai) pain in the abdomen (akattu vaayu), hypertension
(rathapiththam), eye diseases ( nethra noikal) and more useful to reduce the menstrual pain ( soothaga sanni) when
administered with suitable vehicle (anubanam) within the maximum therapeutic dose of 500 mg per dose. It is also
used as external application for warts (maru), pimples (mugaparu) and enhances the hair growth. ©® Recent research
on incinerated conch has focused on pharmaceutical standardization of compressed tablets along with estimation of
calcium content and acid neutralization capacity as an antacid [16]. It has also shown antispasmodic effect on
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acetylcholine induced excised rat ileum compared to atropine, therapeutic response to acetic acid induced writhing
test in rats and in vitro anti-inflammatory activity related to inhibition of protein denaturation [17]. It also showed in
vivo dose dependent protection against gastric ulcer and anti-peroxidative effect without altering serum calcium
level, but additional mucin production as compared to standard Ranitidine [18]. Anupanam (Adjuvant) used in
Siddha is a unique approach to treat various diseases with a single medicine. Anupanam acts as catalysts to enhance
the efficacy of the medicine to reach the target organ with added benefits. Many zoological resources are used as
anupanam. Cow milk, goat milk, donkey milk, honey, fat of animals, ghee, butter, buttermilk, egg white, egg yolk, etc
are commonly used as anupanam for various medicines with their significant role in treating the diseases [1].
According to the World Health Organization, about 70-80% of the world populations inclines on traditional systems
for their improving health and as remedies for diseases [19]. In this scenario, the Indian systems of medicine like
Siddha, Ayurvedha , Unani are being an emerging source of medical system through various evidence based studies
have proved their own strength and efficacies. In the current situation, though there are increasing researches in the
traditional systems, the use of animal resources has been decreased due to restrictions and availability of these
resources and hence in the same way, the researches in this area are inclined. The huge utilisation of zoological
resources as medicine in Siddha has to be validated through various analytical, in-vitro and animal studies in future.
This review is aimed to give a collective idea about various animal resources and their peculiarity and importance in
Siddha for further research.

METHODOLOGY

The traditional Siddha books from the library of National Institute of Siddha were reviewed to collect the
information of zoological resources used in Siddha and the databases like Pubmed, Google scholar were used to
retrieve scientific information for the zoological resources used in Siddha.

RESULTS AND DISCUSSION

The details of zoological resources used in Siddha and their scientific names were listed in Table 1. Details of
medicines prepared from zoological resources and their medicinal uses were listed in Table 2. As per the information
obtained, there are huge varieties of zoological resources extensively used to alleviate the diseases with simpler
formulations. The zoological resources are widely used in medicine preparations, purification of drugs, as adjuvant
and diets for diseases. These resources can be used for all ages from infants to geriatric population without any
adverse effect for eg. Amai ottu karuku kudineer and Mulleli chooranam are especially used for children, Peranda parpam
for Alzhiemer diseases in old age people. Hence this wide array of medicinal uses of these zoological resources can
be utilised for the flourishing research in this area.

CONCLUSION

Zoological resource plays an important role in medical practice. The usage mentioned in ancient Siddha literatures
has to be reviewed for scientific validation and global acceptance. More clinical studies have to be conducted to
reassure the facts claimed in Siddha literatures.
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Table .1. Name of the Zoological resources used in Siddha system of Medicine

S.No Siddha (Tamil) Name English Name Zoological Name

1. Attai Leech Hirudo medicinalis

2. Aamai Tortoise Chelonia turtle

3. Inthirakoba Poochi Red velvet ant Mutilla occidentalis

4. Iragukal Feathers of birds -

5. Udumbu Monitor Varanus varius

6. Eri vandu Telini fly My labris sps

7. Elumbukal Bones of animals -

8. Kasthuri Musk Moschus moschiferus

9. Kandamiruka kombu Horn Rhinoceros unicornis

10. Kilinjal Oyster shell Ostrea edults

11. Kuzhambukal Nails of animals -

12. Kobarakku Lac Carteria lacca

13. Korosanam Ox Gall Bos Taurus

14, Kozhi Cock, Hen Gallus domesticus

15. Sangu Conch Turbinella rapa

16. Suraa Shark Squalus carcharius

17. Thantham Teeth of animals -

18. Thean Honey/ Mel -

19. Nandu Crab Cancer pagurus Linn

20. Naththai Snail Helix pomatia
Elﬁlil 34655
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21. Nari echcham Jackal’s excreta Canis aureus
22. Palagarai Cowry Cypraea moneta Linn
23. Pantri Pig Sus scrofa cristatus
24, Paal Milk of animals -
25. Pichchi Bile of animals -
26. Puli Tiger Panthera tigris
217. Puraa echcham Dove Columbidae
28. Saanam Dung of animals -
29. Punugu Civet cat Viverra civetta
30. Poonagam Earth worm Lumbricus terrestris
31. Mail Peacock Pavo cristatus
32. Maan Deer Cervidae
33. Minminip poochi Fire fly Lampyridae
34, Musurumuttai Red ant egg Pogonomyrmex barbatus
35. Muttai odu Egg shell of birds -
36. Muthalai Crocodile Crocodilus porosus
37. Muththuchippi Oyster shell Mytilus margaritiferus
38. Mezhugu Wax -
39. Yanai thantha Elephant Elephas indicas
40. Kuzhavik koondu Wasps nest Vespula germanica
41. Kombukal Horns of animal -
42. Siruneer Urine of animals -
43. Pambu sattai Snake’s slough -
44, Mulleli Hedgehog European hedgehog
45, Oanan Calotis Agama agama
Table 2. Name of the Zoological medicinal formulations used in Siddha medicine
S.No Name of the Siddha preparation Medicinal Uses
1 Aamai ottu karukkuk kudineer Seriyamai (indigestion), Vairu porumal (abdominal discomfort).
Seriyamai (indigestion), Vairu porumal (abdominal discomfort),
2 Aamai ottu karukku Kapha noikal (respiratory syndrome), Pedhi (diarrhoea),Vanthi
(vomiting)
. Pedhi, Vairu porumal (Paediatric diarrhoea and abdominal
3 Aamai ottu parpam - . S
discomfort), Seriyamai (indigestion).
4 Aamai legium Moolam (Piles), Udal thetri (general tonic).
5 Sarva vidari kuligai Pambu kadi vidam (Snake bite) , Vandu kadi (insect bites)
6 Udumbu chooranam Pedhi (Diarrhoeal d.iseases), Moolam (piles), Soothaga vali
(painful menstruation)
7 Udumbu legium Udal thetri (General and nervine tonic)
8 Udumbu nei Raththaperukku (All kind of bleeding disorders)
9 Kottan elumbu Parpam Karuppai kattikal (Cystic condition in reproductive organs)
10 Peranda parpam Mana noikal (Mental disorder)
11 Kasthuri mathirai Peenisam (Sinusitis), Suram (fever), Kabala soolai (headache).
12 Siru kilinjal parpam Madhumegam (Diabetes), Kapha noikal (respiratory symptoms)
13 Kilinjal mezhugu Pithavedippu (heel fissure)
14 Kaal kuzhambu parpam Thiridhosam, vatha noikal(arthritis)
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15 Kuzhavik koondu Vikkal (hiccough)

16 Arakku thylam Kabalasoolai (head ache), Peenisam (sinusitis), Theka kaduppu
(body ache)

17 Kombarakku chooranam Rathapokku (bleeding disorders)
Unmaatham (mental disorders), Kalladaippu (stone disease),

18 Kombu parpam .
Thummal (sneezing), Irumal (cough)

19 Mathana Kamesuram Thathhu nattam ( increase semen volume, sperm count and
motility), semen enhancer.

20 Korosanai ennai Acharam (‘oral ulcer)

21 Kozhikkal General tonic, appetizer

22 Muttai ottu parpam Suram (fever) and its complications

23 Andathylam Pechu kuzharal , Naa vatham (dysarthria)

24 Sitranda Mezhugu Soolai (pricking painful condition)

25 Anda erukkan Jayaneer Precursor for higher order siddha medicine preparation

26 Karunkozhi Chooranam Zﬁgl;;ittam (leocoderma), Moolam (piles), Vandukadi ( insect
Gunam (gastritis), seriyamai (loss of appetite), kirakhani (irritable

27 Sangu parpam bowel syndrome), kaamalai (jaundice), akattu vaayu (pain in the
abdomen).

28 Sangu Chenduram Pithathil.<kam (diseases caused deranged pitha humour), Paandu
(anaemia), Venkuttam (leucoderma)

29 Vellai Mathirai Kan padalam (pterygium)

30 Saana patru Veekkam (edema caused by trauma)

. Paandu (anaemis), Sobai (fluid accumulation), Kaamali

31 Cow’s urine . ;
(jaundice)

32 Sura puttu Gunmam (gastritis), Athisaaram ( diarrhoea),

33 Sura nei Kanai (primary complex), burns
Mahotharam (ascites), Vaatha noikal (musculo skeletal disorder),

34 Thantha parpam Piramai (psychological disorders), Athisaaram (diarrhoea)
Madhumegam (diabetes).

35 Then karkandu Kan padalam (pterygium), Suram (fever)

36 Nandu theeneer Shayam (tuberculosis), Kulir suram (fever with rigor)

37 Nandu kozhuppu Used for higher order siddha medicine preparation

38 Nanducharu Neerkorvai (sinusitis/ rhinitis), Thekakaduppu (body ache).

19 Nandu Kuzhineer Va%nthi (nausea, vomiting) , Thaagam (excessive thirst), Vikkal
(hiccough)

40 Nandu kuzhambu Shayam (tuberculosis)

41 Nathaisippi parpam Raththa moolam (bleeding piles), Seetha bedhi (dysentery)

42 Thaalaga karuppu Kaasam (bronchial asthma), Irumal (cough), Suram (fever)

43 Nathai legium Asana noikal (ano rectal diseases)

44 Nari echham Pugai Pakanthram (fistula in ano), Moolam (piles)

. Nanjunilai (toxic conditions), Kaanakadi (utricaria), Peenisam

45 Palagarai parpam L
(sinusitis), kaayam (wounds),

16 Palagarai chenduram K.apha disorders (respiratory diseases), Ruthra vaayu (cardiac
diseases )

47 Palakarai kalimbu Punundakki (caustic)

48 Pantri nei Ratha moolam (bleeding piles), Theeppun (burns), Neerkaduppu
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(burning micturition)

49 Silai thylam Puraiyodiya viranam (cancerous ulcer)

50 Paamnbu sattai thylam Paithiyam (psychological disorder)

51 Saranathi thylam Kabala soolai (head ache)

52 Navaneetha parpam G}Jnmam (gastritis), Moolam (piles), Maaradaippu ( heart
disease)

53 Kaatu seeraka chooranam Venkuttam (leucoderma)

54 Pulinaga parpam Thrithosam

55 Pulinaga ennai Mugaparu (pimples)

. Nadukku vatham (Parkinson’s disease), Maaradaippy ( heart

%6 Kasthuri mezhugu disease), Suram (fever), Soothaga sanni (dysmenorrhea)

57 Poonaga karukku kudineer Naavaratchi (excessive thirst), Sanni thodam ( delirium)

58 Poonaga karukku Naavaratchi (excessive thirst), Sanni thodam ( delirium)

59 Poonaga chaththu Synthgsis of bio-co.pper and used for higher order siddha
medicine preparation

60 Poonaga chenduram Shayasuram (fever due to lung infection)

61 Mailiraku parpam Vikkal (hiccough), Moochadaippu (breathing difficulty)

62 Mail elumbu parpam Venkuttam (leucoderma)

63 Mail muttai ottu parpam Vettai rogam (Venereal diseases)

64 Sirunki parpam Thamaraga noikal (heart diseases)

65 MUsUrU muttai ennai Sl.Jram (fever), Sanni (delirium), Vatham (muscular skeletal
disorder)

66 Muttai ottu parpam Kaasam (bronchigl asth ma}), Maaradaippu (cardiac diseases),
kapha rogam (repiratory disorder)

67 Muthuchippi parpam Kapha dhosam(respiratory disorder), Keelvaayu (arthritis)

68 Mezhugu kalimbu Viranam (wounds)

69 Mezhugu thylam Pakka\./a.mam (hemeplegia),Vettukaayam (injury), Keel vaayu
(arthritis)

70 Pinda thylam \{atha noikal (musculo-skeletal disease), Pithavedippu (heel
fissure)

71 Chandrakala lebam Neerkorvai (sinusitis), Kabalasoolai (head ache)

72 Mulleli Chooranam Kanai (primary complex), Irumal (cough)

75 Mulleli thylam Eraippu (bronchial asthma)
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ABSTRACT

Colon cancer is the third most commonly occurring cancer in men and the second most occurring cancer
in women. Though there are drugs and treatments for colon cancer, the death rate is over 8.8 lakhs in
India (NCI-AIIMS). Thus, there is a need to develop more natural drug for colon cancer. Tamarindus
indica L. is a multipurpose evergreen tree and an important cash crop of India which is used for its fruits
in food industry. Tamarind was recorded as a variable tree species over a century ago especially for its
pulp colour, sweetness and pod production. The fruit pulp contains minerals, polyphenols and tartaric
acid. Apart from its domestic and industrial applications, it has a wide range of medicinal values-
antimicrobial, antidiabetic and antiulcer. Tamarind pulp which has a natural anticancer property with
potential phytocompounds (Squalene, Gamma-sitosterol, 3-Hydroxy-2,3-dihydromaltol) analysed by
GC-MS and is retrieved from pubchem database and docked against the target protein (C- reactive
protein which causes inflammation at the early stage of colon cancer ) which is retrieved from Protein
Data Bank (PDB) and compared with the standard drug (Leucovorin calcium). Both ligand and target are
docked using PatchDock software. Results revealed that squalene has a higher docking score (5266) when
compared with the standard (4668) and other two compounds (4318 and 3130) respectively. Thus,
Squalene- a triterpenoid is found to be an effective inhibitory compound which reduces the inflammation
caused by C-reactive protein which in turn minimizes the frequency or incidence of colon cancer. Thus,
an appropriate amount of Tamarind pulp intake in our diet might reduce or prevent the possibility of
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colon cancer and in vivo studies will be carried out by isolating the specific compound from Tamarind
pulp for further investigations.

Keywords: Tamarind pulp, GC-MS, Squalene, C-reactive protein, Colon cancer, Docking.

INTRODUCTION

Colon cancer is common in both men and women [1]. It is the main cause for morbidity and mortality throughout the
world [2], where almost 9% of all cancer incidences take place [3]. The death rate is estimated to be over 8.8 lakhs in
India [4]. The era we live in has an improved worldwide average living and increased access to adequate healthcare
which leads to the considerable improvement in the diagnosis and treatments to diseases [5]. Though there are
several drugs and treatments for colon cancer, the death rate is higher and there is need to develop more specific and
natural drug for colon cancer. Tamarindus indica L. is a multipurpose evergreen tree used mainly for its culinary
value of fruits and an important cash crop of India, popularly known as ‘Indian Date’ [6] which belongs to the family
Fabaceae and it is the third largest family of flowering plants [7]. India ranks 6™ position in export of Tamarind with
an average production of about 1,91,750 tonnes [6]. In India, Tamil Nadu ranks first in the production of tamarind
fruit with an average production of 44.55 tonnes and are widely cultivated in Dindigul, Theni, Madurai and Trichy
with preferred varieties of PKM1 and Urigam [8].

Tamarindus is a monotypic genus that contains a sole species T. Indica. It is a perennial tree with a thick upright trunk
and bright green foliage. Flowers are protogynous, entomophilous and largely cross- pollinated. The fruits are pods
which are generally ripen about 10 months after flowering; it has an outer pericarp and inner pulp. The pulp has
seed cavities in which the seeds are present and the seeds are orthodox which can be stored up to 2 years [9]. Trees
start bearing fruit after 7- 10 years with a maximum yield in 15 years and continue to yield for 200 years. A well
managed tree can yield from 300- 500 kg of ripe pods and tree can survive up to 300 years [10]. Tamarind is an
underutilized tree crop and therefore an under researched species but the fruit contains important source of mineral
elements and the polyphenols present in tamarind pulp have high antioxidant and anti-inflammatory property
which protect against cardiac problems, cancer and diabetes. Apart from medicinal use, it has a wide range of
domestic and industrial applications [6]. Therefore, the objective of the study is to qualitatively screen the
phytochemicals present in Tamarind pulp using aqueous and methanol extracts followed by GC-MS analysis to
characterize the bioactive compounds and further in silico work has been carried out to evaluate the functional role of
the selected potential phytocompounds.

MATERIALS AND METHODS

Collection of Tamarind Pods

Tamarind pods (fresh) were collected based on various geographical locations (sample-1, sample-2, and sample-3).
The outer shell, fibre and seeds were removed manually. The fresh Tamarind pulp was stored in an air tight
container, later used for various phytochemical and GC-MS analysis.

Crude extract preparation
The crude extract was prepared using 10 gm of the fresh tamarind pulp dissolved in 100 mL of solvents (methanol
and aqueous), kept at room temperature for 24 hrs after which the extract was filtered and used for further analysis.

Phytochemical screening

The aqueous and methanol extracts of three samples (sample-1, sample-2, sample-3) of fresh Tamarind pulp were
tested qualitatively for the identification of alkaloids, phenols, terpenoids, tannins, flavonoids, glycosides, saponins,
carbohydrates, proteins and amino acids using standard procedures [11].
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GC-MS analysis

One ml methanol extract of fresh Tamarind pulp of three samples (sample-1, sample-2, sample-3) was used and the
GC-MS analysis was performed in VIT University, Vellore using the Clarus 680 GC packed with Elite-5MS (5%
biphenyl 95% dimethylpolysiloxane, 30 m x 0.25 mm ID x 250um df). Helium was used as a carrier gas with a
constant flow rate of 1 ml/min. One pL of sample extract was injected into the instrument with the following
parameters, initial oven temperature 60°C for 2 min; followed by an increase of 10°C min-' up to 300 °C and was held
for 6 min. The components obtained from the spectrum were compared with the known components of the database
spectrum stored in the GC-MS NIST (2008) library.

In silico analysis (Docking studies)

In silico analysis through molecular docking plays a vital role in identifying the functional role of a particular
bioactive compound. The compounds were screened by GC-MS analysis in the Tamarind pulp of three samples
collected from various geographical locations were screened against the target protein (C - reactive protein) in order
to study the anti-cancer property of Tamarind pulp against colon cancer. The target protein (PDB ID: 1LJ7) was
retrieved from (PDB) Protein Data Bank (http: //www. rcsb. org/pdb/) where as the bioactive compounds were
retrieved from the Pubchem database and were docked against the target protein using bioinformatic tools. Docking
studies were carried out to assess the anti-cancer property of the phytocompound present in Tamarind pulp.
Leucovorin calcium was used as a standard for colon cancer.

RESULTS AND DISCUSSION

Phytochemical screening

The phytochemical analysis carried out in Tamarind pulp using methanol and aqueous extracts had revealed the
presence of phytoconstituents which were found to be similar for all the three samples collected from various
geographical locations. The fresh Tamarind pulp indicated the presence of phenols, terpenoids, tannins, flavonoids,
glycosides, saponins, carbohydrates and amino acids [table 1]. The chemical constituents present in the plants are
said to have a biologically important active compounds and are known as secondary metabolites [12]. The primary
function of a plant metabolite is to protect the plant against pathogens and other environmental factors like
pollution, stress drought etc [13]. The novel phytoconstituent’s mainly secondary metabolites are directly involved in
improving human health by acting as an antioxidant and having anti-cancer property [14].

In traditional medicine, the Tamarind pulp is used in abdominal pain, diarrhoea and wound healing. It is used as
laxative because of its higher constituents of tartaric acid, malic acid and potassium content. In Thailand, the
Tamarind pulp is available commercially in the form of tablet for the reduction of excess weight. One of the
compounds named xyloglucan from Tamarind pulp is used in eye surgery for the conjuctival cell adhesion and
corneal wound healing. The fruit extracts have shown to improve the ibuprofen effect in humans. It also prevents
LDL-Cholesterol which is the main cause for arthrosclerosis. The presence of saponins in tamarind pulp is said to
have molluscicidal activity [15]. Steroids are mainly used in skin inflammation and asthma [16]. The terpenoids
which has high antioxidant potential acts as an anti inflammatory and anti-cancer activity [17, 18]. In addition, the
presence of tannins and flavonoids in tamarind pulp enhances the anti-cancer property [15]. The presence of these
phytocompounds in Tamarind pulp can be a potential source for medicinal use.

GC-MS analysis

GC-MS is an analytical technique with a combination of Gas chromatography (GC) and Mass spectrometry (MS)
used to analyse the potent bioactive compounds in a biochemical mixture [19]. The GC-MS analysis of Tamarind
pulp collected from various locations (sample-1, sample-2, and sample-3) were carried out using methanol extract.
The chromatogram for sample-1 showed the presence of 20 compounds, of which 6 compounds lie in a good
probability range. Levanoglucosenone,-a-d-Glucopyranoside, a -D-fructofuranosyl (preservative), palmitic acid
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(lubricant, hemolytic, pesticide, anti androgenic, antioxidant, flavor, a reductase inhibitor, hypocholsteremic,), 9,12-
Octadecadienoic acid (anti-cancer) squalene (antibacterial, anti ageing, analgesic, vasodilator, anti-diabetic, anti
ulcerogenic, anti-inflammatory, hypocholesterolemic, anti spasmodic, anti-bronchitic, anti coronary antioxidant anti-
tumor, immune stimulant, chemo preventive, lipoxygenase-inhibitor pesticide) are the major bioactive compounds
in the fruit pulp. The gas chromatogram of sample-2 showed 23 compounds of which 5 compounds were showing
higher peak percentage (>50%). They are 5-Hydroxymethyl-2-furan carboxyaldehyde, 2-Butoxyethyl acetate,
(preservative), Nanadec-l-ene, n-Tetracosan-I-ol, Gamma-Sitosterol (anti tumour property)

The gas chromatogram of sample-3 showed 23 compounds of which 8 compounds were in higher range of peak
percentage (>50%). They are furfural, 2-Furancarboxaldehyde, 5-methyl-, 2,4-Dihydroxy-2,5-dimethy|-3[2H]-furan-3-
one, 5-Hydroxymethyl fural (preservative) palmitic acid (lubricant, hemolytic, pesticide, anti androgenic,
antioxidant, flavour, a reductase inhibitor, hypocholsteremic,), 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-
methyl-, 3-Hydroxy-2,3-dihydromaltol (antioxidant, anti-inflammatory and anti-cancer). The biological activities of
phytocompounds are with reference to Dukes phytochemicals book [20].

The compounds are mostly of fatty acids, terpenoids, flavonoids and other small functional groups. The presence of
phytocompounds varies widely in each sample as the location of the sample also varies. The phytocompounds
present in Tamarind pulp are of great biological importance because of the presence of various antioxidants.
Appropriate amount of intake of tamarind pulp in our diet may provide long term health benefit. Thus, the GC-MS
studies are further taken for in silico work with the compounds identified for anti-cancer activity.

In silico analysis (Docking studies)

The qualitative phytochemical analysis revealed the presence of potent phytocompounds. Further, GC-MS analysis
confirmed the presence of fatty acids, terpenoids, flavonoids and other small functional groups. From the GC-MS
analysis, the compounds were screened which were related to anti-cancer property. Among the compounds
screened, Squalene, Gamma-sitosterol, 3-Hydroxy-2,3-dihydromaltol from sample-1, sample-2 and sample-3 was
found to be related to the present study having anti cancer activity. Further these compounds were docked by
molecular docking. Squalene, a triterpenoid which has an anti cancer property and also used as an immunologic
adjuvant in vaccines 1. Gamma-Sitosterol, a steroid which exerts a potential anti-cancer activity through growth
inhibition, cell cycle and apoptosis in cancer cells [22]. 3-Hydroxy-2,3-dihydromaltol, a flavonoid which has an anti-
inflammatory property. Leucovorin calcium was used as standard.

Using PatchDock software the bioactive compounds of Tamarind pulp were docked against the protein that showed
the anti-cancer activity for colon cancer through docking scores. The docking analysis of squalene [figure:1], Gamma-
sitosterol [figure:2], 3-Hydroxy-2,3-dihydromaltol [figure:3] from fresh Tamarind pulp of methanol extract showed
docking scores (5266, 4318 and 3130) and atomic contact energy (-278.15, -108.91 and -104.42 ) against the target C-
reactive protein. Among the three compounds docked against the target protein, the compound squalene showed
higher docking score and negative atomic contact energy. Docking analysis of standard drug Leucovorin calcium
showed docking score of 4668 and atomic contact energy (-316.73) [figure:4]. When the phytocompounds are
compared with the standard drug, squalene showed higher binding score and atomic contact energy. This revealed
that the phytocompound squalene from Tamarind pulp was in good fit with the target protein in 3D space than the
other two compounds and standard drug which indicated the good binding efficacy and geometric complementarity
score of the phytocompound- Squalene against the target protein which is used for the inhibition of colon cancer. In
silico docking analysis is a virtual screening method which helps to assess the potency of promising
phytocompounds for discovery of novel drugs from a huge compound library by predicting the similarity of 3D
structure of compound with the known ligand based on binding score, geometric patch complementarity score,
docking fit and negative atomic contact energy [23] The higher binding score and negative atomic energy between
the ligand and target leads to the (In vivo studies with particular compound and the ligand) development of novel
anti-cancer drug [24]. The elevated level of CRP increases the risk of cancer [25] which in turn reduces the life span of
patients. It was suggested that Tamarind pulp is effective against the colon cancer [26]. Thus, docking results are the
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clear evidence for Tamarind pulp having anti cancer properties. Especially Squalene which has an anti tumour
activity helps to inhibit the formation of lesions [27] caused by the C-reactive protein.

CONCLUSION

The present study revealed that the Tamarind pulps are enriched with phytoconstituents such as carbohydrates,
terpenoids and flavonoids. The GC-MS analysis revealed the presence of bioactive compounds. Further docking
studies confirmed the presence of Squalene, a triterpenoid showing higher binding affinity against the target protein
CRP for colon cancer. Tamarind pulp which has been used in cooking mainly for its sour taste. In addition to this it
has important phytocompounds with disease preventive and health promoting properties. Further in vivo studies is
been carried out for isolation of specific phytocompounds.
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Table 1: Qualitative phytochemical analysis of methanol and aqueous extracts of Tamarind pulp

S.No. Phytochemical constituents Methanol Aqueous

1 Alkaloids - -

Glycosides

Saponins

Phenols

+ |+ |+ |+

Terpenoids

Tannins

Flavonoids

+ |+ |+ |+ |+ |+ |+

+ |+

Carbohydrates

O[NNI |O W N

Proteins - R

[EnY
o

Aminoacids - -

*[+]=Present;[-]=absent.
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ABSTRACT

Ruta chalepensis L. is a prominent source of essential secondary metabolites. Moreover, it is a medicinal
plant and is still used in traditional medicines. The leaves of Ruta were screened for the presence of
bioactive compounds. The dried aerial leaves of the plants are extracted by ethanol, methanol, and
chloroform solvents. The phytochemical results of Ruta chalepensis L. show its richness in tannins,
alkaloids, and phenols in all three extracts. Whereas saponins are rich in chloroform extract which is an
active compound in antimicrobial activity. Most of the active compounds were extracted from the
aqueous extract compounds namely terpenoids, carbohydrates, tannins, flavonoids, quinines, coumarins,
and amino acids. The presence of variations in phytochemical groups can be used as promising support
for the potential occurrence of biological activities. Quantitative analysis was performed to identify the
bioactive compounds in the extracts by using GCMS. Sixteen compounds were characterized in the
extract and were expressed as a % based on peak area and retention time. The result revealed the 5
bioactive compounds in the chloroform extract, 10 compounds in ethanol extract, and 1 compound in
methanolic extract. These determined major compounds are Dodecane, Nonane, 2-undecanone, 2(5H)-
Furanone, 3-methyl, 1-Octadecanesul phonyl chloride, and El Cosyl nonyl ether. The bioactive
compounds characterized in the extract of Ruta chalepensis L have a prominent effect on various diseases.

Keywords: Ruta chalepensis L, Phytochemical screening, GCMS analysis, antioxidant activity

INTRODUCTION

Infectious diseases caused by microorganisms are a critical health challenge and they are supposed to be one of the
chief causes of rising rates of morbidity and mortality worldwide. For numerous decades, natural remedies and
medicinal plants were the major, and, only, a resource for physicians. Ruta chalepensis L normally called Rue, is an
aromatic evergreen shrub, belonging to the family Rutaceae is a basis of the massive variety of natural products with
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antibacterial, antifungal, antioxidant, actions (Raghav et. al. 2006). The consequence of plants to homeopathy and
modern medicine is coexisting to their chemical constituents such as terpenoids, phenolics, alkaloids, flavonoids,
amino acids, saponins, glycosides, diterpenes, triterpenes, and their compatibility with the human body (Fakhfakh et.
al. 2012). Ruta is also one of the most often used plants for medicinal purposes. In several countries, it is cultivated
for its pharmacological and biological activity and it is broadly used for the treatment of gastric, diuretic,
inflammation, headache, and rheumatism disorders. Phytochemicals are compounds that have defensive or disease
preventive properties naturally synthesized by plants. They are generally called plant secondary metabolites
(Hayashi et. al. 2002)

Various extract of the aerial parts of R. chalepensis was studied for its antipyretic, anti-inflammatory, analgesic and
CNS depressant activities (Merghache et. al. 2009). Natural products of these plants has antimicrobial agents with
novel mechanisms of action. The present study was focussed to determine the quantitative analysis of phytochemical
composition and the antioxidant activities of Ruta chalepensis L.

MATERIAL AND METHODS

Biological material

The aerial part (leaves) of Ruta chalepensis L. was collected on February 2021 around Ugarthenagar, Kodaikanal. Then
botanical identification was carried out based on several morphological criteria and various books of botany and
medicinal plants.

Sample preparation

The collected leaves were cleaned and dried at RT (25 <C) for 4 days under the shade and grounded to powder. Then
packed and stored in an air-tight container. Finally, 250gm of leaf powder was obtained. Then the dried aerial parts
of the plant were extracted by ethanol, methanol, and chloroform solvents (Szollosi et al., 2002).

Moisture content

The water content present in the Ruta chalepensis L. was calculated by the oven drying method at 35 °C. 10g
of the fresh leaves were placed in the oven at 35 °C for 24 h and repeated 3 times to obtain average moisture content
(Liuet al., 2001). The Moisture content (H%) is calculated by the following formula:

H% = (mf —md) +mf % 100

Where:
H- Moisture content, Mf- Masses of the fresh plant. Md- Mass of the dry plant.

Phytochemical screening

Qualitative analysis

The plant powder of Ruta chalepennsis L. was used for preliminary phytochemical screening and determination of
phytochemical groups according to the method described by (Ayoola et. al. 2008). The phytochemical tests were
performed to detect alkaloids, saponins, terpenoids, carbohydrates, tannins, flavonoids, phenols, quinines,
glycosides, coumarins, and amino acids according to the method described by Bruneton (2009).

Sample preparation and Extraction

The fine powder was soaked with different solvents ethanol, methanol, and chloroform for 3days. The filtrate was
dried using a rotary evaporator at 40° C. Then screening was done according to the standard procedure.
phytochemical screening of leaf extract of Ruta chalpensis L solvent extracts was carried out with the following
procedures (Kumar et. al. 2009).
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Test for Carbohydrates
2ml of the solvent extract was treated with 10 drops of Benedict's reagent and heated gently. The presence of
carbohydrates was confirmed by orange-red precipitate.

Test for Tannins
1ml of the solvent extract was treated with 2ml of 5% ferric chloride. The appearance of dark blue or greenish-black
color precipitate indicates the presence of tannins.

Test for Saponins
2 mL of each solvent extract were mixed separately with 10 mL of distilled water and then agitated (shaken) in a
graduated cylinder vigorously for 15 minutes. The presence of saponins was confirmed by the formation of foam.

Tests for Alkaloids

Mayer’s test

2 mL of each solvent extract were evaporated separately to dryness and the residue was heated on a boiling water
bath with 2 mL of 2 N HCI. Then the mixtures were allowed to cool after 5 min 2 drops of Mayer's reagent were
added. The presence of alkaloids was confirmed by the presence of turbidity.

Test for flavonoids

Alkaline test

2 mL of each solvent extract were treated separately with 0.5ml of 2N sodium hydroxide solution. The formation of
intense yellow color indicates the presence of flavonoids.

Test for Glycosides

Salkowski’s test: 2 mL of each solvent extract were mixed separately with 2 mL of chloroform. Then 1 mL of
concentrated H2SOswas added in each carefully and shaken gently. The presence of glycosides was confirmed by the
color change of reddish-brown appearance.

Test for cardiac Glycosides
To 0.5ml of each solvent extract, 2 ml of glacial acetic acid and few drops of ferric chloride were added, finally, H2SO4
is added. The formation of a brown ring at the interface is due the presence of cardiac glycosides.

Test for quinones
2ml of each solvent extract and 2ml of Con H2SOs was added. The presence of quinines was confirmed by the color
change, which is red in the colour.

Test for Phenols

Ferric chloride test

2ml of each solvent extract was treated with 0.5 ml ferric chloride. The appearance of bluish color solution shows the
presence of phenols.

Test for Terpenoids

To the 1 mL of each solvent extract, 1 mL of acetic anhydride and 1 mL of concentrated H2SOs were added. The
presence of terpenoids was confirmed by the formation of the bluish-green color ring on the tubes.
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Test for Amino Acid

Ninhydrin Test

2ml of each solvent extract was treated with few drops of 0.2% ninhydrin reagent and heated for 5 min. The amino
acids presence were confirmed by the appearance of blue color in the tubes

Test for Coumarins
To the 1 ml of each solvent extract, 1ml of 10% Sodium hydroxide was added. The presence of coumarins was
confirmed by the appearance of yellow color.

Test for Anthraquinones
To the 1ml of each solvent extract, few drops of 10% ammonia solution were added. The presence of anthraquinones
was confirmed by the presence of pink color precipitate.

Test for Steroids

To the 1ml of each solvent extract and an equal volume of chloroform was added. A few drops of concentrated
H2SO4 have added the appearance of a brown ring indicates the presence of steroids and the appearance of the bluish
brown ring indicates phytosteroids presence.

Test for Phlobatannins
To the 1ml of each solvent extract, few drops of 2% HCI were added. The appearance of red colour precipitate
indicates the presence of phlobatannins.

Test for Anthracyanin
To the 1ml of each solvent extract, 1ml of 2N Sodium hydroxide were added and then heated for 5 min at 100 °C. The
presence of anthracyanin was confirmed by the formation of the bluish-green color precipitate.

Quantitative analysis

GCMS Analysis

In Gas Chromatography (GC)- aqueous extract was injected into a port, they undergo heating up to 300 °C and the
material is then volatilized. The column is wound within a unique oven which controls temperatures from -20° to
320°. The column surface is coated with a material that will separate the range of chemical compounds in the sample
depend on the size and/or polarity. Sample components that are further volatile and smaller will travel through the
column rapidly than others. Analysis in the Mass Spectrometer (MS)- The separated components flow straightly out
of the column and undergo ionization whereas the components are blasted with electrons, causing them to break up
and sprint into positively charged ions. In a filter, the ions flow through an electromagnetic field and filter through
as they exceed the ionization sources. Then in the detector, counting of the number of filtered ions will occur, then
the information is sent to a computer and a mass spectrum, ultimately sharing of ions of diverse size is generated.
The identification of chemical constituents was based on the co-injection of authentic compounds on the similarity of
the retention indices (RI) and by computerized matching on the acquired mass spectra with the stored in
spectrometer database using the Nist mass spectral library and the literature (Adams et al., 1995)

Antioxidantactivity (DPPH (1-diphenyl-2-picrylhydrazyl) radical-scavenging assay)

The antioxidant activity of ethanol, methanol, and chloroform extracts of Ruta chalepennsis was determined using the
DPPH free radical scavenging assay according to the method described by Yen and Duh (1994). Different
concentrations (50-500 pg/ml) of the extracts were taken in different tubes. Fresh DPPH solutions 2 ml, 0.06%, w/v
were prepared in methanol and added 1 ml in each tubes containing extracts. The reaction mixtures and the standard
(ascorbic acid) were vortexed and stored at RT for 30 minutes and absorbance was measured at 520 nm. The
percentage inhibition (PI) of the DPPH radical was measured with the formula(Yen and Duh, 1994):

D MEI 34669

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 68 / October / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Sofiavizhimalar et al.,

PI = (AC — AS) x 100
AC

where AC is Absorbance of the control and AS is Absorbance of the sample.

RESULTS AND DISCUSSION

Phytochemical Screening

The phytochemicals in Ruta chalepensis L. with methanol, ethanol, and chloroform were listed in Table 1. The
qualitative analysis of ethanolic extract showed the presence of more phytochemicals than chloroform and
methanolic extracts. The results revealed that the phytochemical screening of Ruta chalepensis L. indicated the
richness in tannins, alkaloids, and phenols in all three extracts. Whereas saponins are rich in chloroform extract
which is an active compound in antimicrobial activity. Most of the active compounds were extracted from the
aqueous extract compounds namely terpenoids, carbohydrates, tannins, flavonoids, quinines, coumarins, and amino
acids. Rue extracts were already reported to scavenge hydroxyl radicals and inhibit lipid peroxidise at low
concentration (Mahmoudi et. al. 2016). The analysis showed the presence of phenolic compounds which have
tremendous antimicrobial potential. The aqueous extract showed the presence of terpenoids which mainly involves
in the reduction of sugar in the blood and are extensively used in disinfection and cellular defense mechanism in
atherogenesis and cancer.

Analysis of GCMS profile

The GCMS analysis was used to evaluate several bioactive compounds used in medical fields, cosmetics, and food
industry. In the present study characterization of the chemical profile of Rue using GCMS was done. In fig 1gas
chromatogram showing the relative concentration of various compounds eluted as the function of retention time in
the chloroform extract. The height of the peak represents the relative concentrations of the compounds in the leaf
extracts. Mass spectrometer analysis of the compounds eluted at different times to identify the structure of the
bioactive compounds. The larger compounds fragment to the smaller compounds giving rise to the appearance of
the peak at different m/z ratios. These mass spectra are finger print of the exact compounds which are recognized
from the library. The presence of alkaloids, ketone, phenolic compounds and flavanoids was observed this
phytocompounds plays key role in pharmaceutical industries. Alkaloids are competent in pharmacological activities
like analgesics and anti-malarial. Flavonoids are prominent for anti-oxidant, anticancer, and anti-inflammation
property.

GC analysis was coupled with mass spectrometry to identify the volatile compounds produced by R. Chalepensis.
Table 2 represents the complex chemicals composition present in the extracts. The chloroform extracts showed 5
bioactive compounds such as 2-Undecanone (12.55%),6.10-dimethyl, 2-Undecanone (28.88%), Carbonic acid,nonyl
vinyl ester (21.29%), 1-Octadecanesul phenyl chloride (26.46%), Dodecane (10.81%). The ethanolic extract showed the
presences of 10 bioactive compounds namely 2(5H)-Furanone,3-methyl (8.11%), (R)-(+)-3-Methyl cyclopentanone
(28.98%),2-Butenedi amide,(Z) (1.82%), Nonane (3.76%), Benzene,1,3-dichloro (2.76%), 2-Ethyl-1-hexanol (19.6%),
Cyclopropane,l,1-dichloro-2-met (5.2%), Dodecane (11.97%), 2-undecanone (4.76%), Tetradecane (13.68%). The
methanolic extract showed the presence of 1 bioactive compound namely EI Cosyl nonyl ether (100%)

Due to the presence of different bioactive compounds in the extract of Rue, it has potential applications in various
pharmaceutical industries (Hadis et. al. 2003). Results confirmed the presence of numerous flavonoids, ketone and
phenolic compounds in the leaf of Rue extract. The active compounds present in the Rue extracts, which imparts its
medical value.
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Biological evaluations

Antioxidantactivity by DPPH

Total antioxidant activity of Ruta chalepensis L. crude extract was calculated based on the radical scavenging effect of
the stable 1,1-dephenyl-2 picryhydrazyl (DPPH)-free radical activity to form the corresponding hydrazine. The
degree of a streak of the violet color of DPPH radical, as it gets compact, indicates the radical scavenging potential of
the antioxidant. The methanol extract of R. chalepennsis showed maximum scavenging activity at 96%, and ethanol
extract at 95%, and chloroform extract at 95% this indicates the high radical effect. The obtained results of the
antioxidant activity indicated that all the extracts showed higher antioxidant activity. Due to the presence of a wide
range of phenolic substances extracts show strong antioxidant activities

CONCLUSION

In this study phytochemical screening of Ruta chalepensis L. exhibited the presence of different chemical groups. Most
of the active compounds were extracted from the aqueous extract. The phytochemical results of Ruta chalepensis L.
show its richness in tannins, alkaloids, and phenols in methanol, ethanol and chloroform of all three extracts.
Saponins are rich in chloroform extract which is an active compound in antimicrobial activity. In addition, these
compounds are synthesized through secondary metabolism and their construction and accumulation might diverge
according to the species and the environmental conditions. The degree of discoloration of the blue color of DPPH
radicals, as it is concentrated and indicated the radical scavenging potential of the antioxidant. All the extracts
showed maximum antioxidant activity. Further studies are required to recognize the biologically active compounds
and to assess the efficiency of the compound against pathogenic microorganisms associated with different human
diseases.
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Table 1 Qualitative analysis of phytochemicals in R. chalpensis with various solvents

S. No Phytochemical constituents Aqueous Methanol Ethanol Chloroform
1 Carbohydrates + - - -
2 Tannins + + + +
3 Saponins - - - +
4 Alkaloids - + + +
5 Flavonoids + - - -
6 Glycosides - - - -
7 Quinones + - - R
8 Phenols - + + +
9 Terpenoids + - - -
10 Cardiac glycosides + - - -
11 Amino Acid + - - -
12 Coumarins + - - -
13 Anthraquinones - - - -
14 Steroids - - - -
15 Phlobatannins - - - -
16 Anthracyanin - - - -
(+ Presence, - Absence)
Table 2 Phytocomponents identified in the extracts of R. chalepensis by GC-MS.
List of compounds
Chloroform Ethanol Methanol

2-Undecanone,6.10-dimethyl

2(5H)-Furanone,3-methyl

El Cosyl nonyl ether

2-Undecanone

(R)-(+)-3-Methyl cyclopentanone

Carbonic acid, nonyl vinyl ester

2-Butenedi amide,(Z)-

1-Octadecanesul phonyl chloride

Nonane

Dodecane

Benzene,1,3-dichloro

2-Ethyl-1-hexanol

Cyclopropane,1,1-dichloro-2-met

Dodecane

2-undecanone

Tetradecane
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Table 3. The scavenging activity of DPPH radicals of ethanol, methanol, & chloroform extracts of Ruta
chalepennsis L

Concentrations DPPH scavenging activity (%)
(mg/ml) Ethanol Methanol Chloroform
50 35.678£1.5 42.25+3.6 45.10+1.3
100 42.52+0.9 46.12+1.5 50.02+0.6
200 50.65+1.6 53.72+0.2 54.14+1.2
300 76.53+0.8 76.86£3.5 65.25+0.8
400 85.12+0.7 87.14+1.3 78.14+1.8
500 95.2+02 96.3+2.4 95.57+2.3
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ABSTRACT

Empowerment is a multi-faceted, multi-dimensional and multi-layered concept. According to the
Country Report of Government of India, "Empowerment means moving from a position of enforced
powerlessness to one of power". This movement to a power position is not limited to men. Women
empowerment is one of the major issues in the process of development of countries all over the nation.
The state of Tamil Nadu has a glorious tradition of recognizing the importance of empowering women
over several centuries now. Cooperatives has been used as a breeding ground for socio-economic
empowerment of women. There are numerous women-based cooperatives in Tamilnadu that
demonstrates the capability of women. Women possesses a great potential of developing her own
business and improving her methodological skills and organizational self-help capacities (McKay, 2001).
Cooperatives can create a safe environment where women increase their self-confidence, identify their
own challenges, make decisions and manage risks. As a consequence, women are empowered and
become dynamic agents of change, entrepreneurs and promoters of social transformation, thus
improving their own lives the overall community on the whole. Cooperatives have been fruitful in not
only enhancing social participation of women but also in developing drives, initiatives and leadership
gualities. This conceptual paper tries to focus upon the vital role played by the cooperatives in enhancing
women empowerment.
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INTRODUCTION

It is estimated that there are some 7,50,000 cooperatives around the globe. They are providing memberships to a
large number of people. Cooperatives provide a wide range of benefits, including affordable products and services,
and ownership or control of resources (NCBA 2005; Ortmann and King 2007). There are several cooperatives in
developing countries which focuses upon agriculture, with input supply and marketing as a key area of contribution
(Holloway et al. 2000; Adeyemo 2004; Piesse et al. 2005; Ortmann and King 2007). Cooperatives have the ability to
make a harmless atmosphere where women increase their self-confidence, identify their own challenges, make
decisions and manage risks. As a consequence, women are empowered and become dynamic agents of change,
entrepreneurs and promoters of social transformation, thus improving their own lives the overall community on the
whole. Studies acknowledge that cooperative societies have a positive influence on various social aspects within
communities, which often lead to social and economic benefits(Mayoux 1995; Hoyt 2004; Nyoro and Ngugi 2007).
Studies that explore the role of cooperatives in enhancing women empowerment seems to be limited, but however a
few of them do exist (see Oberhauser and Pratt 2004).

Cooperatives - Meaning

A cooperative is an independent association of people, who have come together voluntarily to meet out their mutual
needs, such as, economic, social, and cultural needs and ambitions. They are a jointly-owned enterprise.
Cooperatives are legitimately owned by their members. Each member has a right of one vote in electing the board of
directors of the cooperative society. Cooperative organizations basically work to provide self-help and mutual help
to individuals participating therein as members and also to the common people residing in that particular region.

Objective of a Cooperative Society

e The primary objective of any cooperative organization is to provide service to its members.
e They aim to provide goods and services.

e They aim to eliminate the unnecessary profits of middlemen in trade and commerce.

e They seek to prevent the exploitation of the weaker members of society.

e They aim to protect the rights of people both as producers and consumers.

Why Women needs Empowerment?

In our society, women are still face prejudice on their gender. They are not at all given equal rights as men. Women
are paid less at work compared to their male counterparts. They are, expected to cook, clean and perform all the
households in every situation. Women are always expected to strictly follow their culture and also carry it over to the
next generation as well. In the Cambodian society, women are determined by their parents or husband only. Their
individuality does not exist at all. They are not allowed to work or study far away from their home, as it is believed
that women are weaker than men and some husbands get jealous out of it. In an addition to it, some women in
Cambodia are married in young age and are also forced to get married by their parents. Women’s empowerment is
really needed in such societies. It’s so important for women self-esteem and also for societies. Women, are always
considered as the weaker sex of our society. They are often not included in many discussions at home. They are
made to suppress themselves. Our societal structure is such which tries to suppress a woman in all dimensions. This
in turn makes them weak and shatters their self-confidence. Women's empowermentis a part to
encourage women to feel strong by telling them that they can do everything that they want to do. Women
empowerment to a great extent reduces domestic violence towards her. When a woman is empowered, she imbibes a
confidence to a great extent which supports her to face the society in all odd situations. Women empowerment has to
begin with women's active participation. Unless women throw off the shackles that ignore their talent, skill and spirit
women through education and economic self-reliance, cannot be empowered. Unless they are empowered to take a
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decisive part in the social, political and economic life of the country the very development of the country will be lop-
sided. The need for women's empowerment is felt because of the status they have in society since the beginning.
Women happen to be the grassroots for a prosperous society. Of late, women are achieving high-level job just as man
do. Women are now in various great and dignified positions in the society. They serve as president, leader, chief and
other high-level positions. Also, there are several women now, who are actively participating in the society,
politically, in the education front and economically. Economic empowerment increases women’s access to economic
resources and opportunities. If women’s access to productive resources were the same as men’s, women’s
contribution could reduce the total number of hungry people by 12 to 17 percent in support of Millennium
Development Goal 1 of eradicating extreme poverty and hunger (FAO, 2011).

Now it has become a necessity to redefine the status of women in the society. A change can be brought through the
constitution and supportive legislations. Even though our Indian Constitution gives a woman an equal status as
men, but our society somehow tries to drag her to the backseat. Women have the ability to judge for themselves and
take right decisions. Women have been excluded from centers of power as a result of systematic conspiracy by
patriarchal thought most common in India Khap Panchayat that has relegated women to an allotted and confined
space. A re-orientation of our attitudes towards women has to be carefully guided for their real emancipation from
the patriarchal domination. There have been several attempts to reserve seats for women in political bodies. This is
no doubt a step in the right direction. However merely allowing for reservation of women in Panchayat and
legislative bodies without empowering women individually falls short of actual emancipation. The Government of
India has made women empowerment as one of the major principal objectives of the Ninth Five Year Plan (1997-
2002) and had also declared 2001 as the year of ‘Women's Empowerment’. These issues of gender equality are
discussed in World Conferences, National and International Conferences, etc. The Indian Constitution has
deliberated and guaranteed equality before law, universal adult franchise and equal prospects for both men and
women as a fundamental right. There is an imperative recognition of gender partnership in all the matters of societal
development. In order to give a fillip to empowerment of women and appropriate institutional mechanisms and
interventions have been consciously built into the development design. There are several institutions for the
development of women and children at both the Central and State levels. The National Commission for Women and
also State Commission for Women in several States are formed which are considered as some of the vital
developments for the betterment and prosperity of women in the society. Various programmes such as Rashtriya
MahilaKosh, Indira Mabhila Yojana, Mahila Samridhi Yojana have been launched, reserving one third of the number
of seats in Panchayats and the local bodies are programmes launched with a view to improve and empower women
socially, economically and in political frontiers.

The Role of Cooperatives in Empowering Women

People of rural India face a lot of hardships to earn their livelihood. Most of them are engaged in some agriculture,
animal husbandry and other subsidiary activities. Revenue from agricultural activities seem to be as erratic as the
monsoon. Therefore, the people in the rural areas are forced to think of generating some additional revenues for their
survival. Since these people are less literate and possess limited skills, the hunt for alternate source of income is
constrained to a few occupations only. Women’s empowerment has become a significant topic of discussion in the
economic front. Her contributions, apart from home, if expanded to the society can bring great wonders. Here at this
juncture, cooperatives come in to play a vital role in enhancing a woman’s potential and empowering her.
Cooperatives have a significant role to play as they are able to respond to both women's practical and strategic needs
by providing access to income generating activities. There is a sense of recognition that women experience through
cooperatives. They gain a reputed status, not only in their families, but also in the society.

Women empowerment is considered as a process in which women has an advantage of possessing a greater segment
of control over resources - material, human and intellectual like knowledge, information, ideas and financial
resources like money - and access to money and control over decision-making in the home, community, society and
nation, and to gain ‘power’. According to the Country Report of Government of India, "Empowerment means
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moving from a position of enforced powerlessness to one of power". Cooperatives can also be supported to establish
quotas for the participation of women in their leadership and to create women-only committees to ensure they can
voice their concerns strongly enough to exercise leadership; conduct training activities to
sensitize cooperative members to the negative impact of gender. A home driven by a woman is said to be pious as
she infuses her imbibed values into it. Thus, if a cooperative is driven by women, the society on the whole becomes
pious. Prakash, (2002) highlighted that social empowerment of a woman is a step-by-step process wherein they are
allowed to exercise their rights and duties with self-confidence. Also, they are able to participate in the management
process of their cooperatives. Many cooperatives like Aavin, employ women and provide a support in empowering
themselves. They not only empower an individual woman but also stands as a proven example to the other women
to come out and empower herself.

CONCLUSION

The cooperatives in the society have improved the lives of socially and economically backward women to a great
extent. It has also increased their financial independence and security. Women’s empowerment is possible through
the development cooperatives in the society. Cooperatives has been identified as a source to address the financial
needs of women. A cooperative society paves the way for women’s empowerment in enhancing their socio-economic
status, not only in rural areas but also in urban areas. Hence, cooperatives are important business model to work as a
ground for reaping women empowerment mechanisms.
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ABSTRACT

Urolithiasis is the most common condition where urinary stones are formed anywhere in the urinary
system. The incidence is quite high all over the world and it’s the third most common disorder of urinary
tract found in humans. It's estimated that at least 10% of world’s population in industrial region is
afflicted by urinary calculi. In Siddha system of medicine there are numerous formulations with herbal
and mineral ingredients are used to prevent recurrence of urolithiasis. The present study was carried out
to evaluate the in vitro Anti urolithiatic activity of Siddha Formulation Jalotharimani using struvite crystal
growth inhibition assay. The results indicated that the test drug Jalotharimani has significant Anti
urolithiatic activity in the tested medium and have clearly indicated that this formulation was quite
promising for further studies in this regard.

Keywords: Anti urolithiatic activity,Jalotharimani, In Vitro, Siddha formulation
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INTRODUCTION

Siddha system of medicine is the traditional healing system followed mainly by South Indian peoples and it is
considered as the one of the oldest system of Indian medicine. Siddha system is based on [1] Saiva Siddhantham and
the Tamil word Siddha is derived from its roots “siddh”, which means perfection in life or “Heavenly Bless™.”!Siddha is
based on the concept of man as a part of the universe and therefore on the harmony that exists between the two. The
treatments are based on the three body humours Vatha, Pitha and Kapha. When there is derangement in these three
humours, it results in diseases. Kalladaippu is one among the diseases caused due to the derangement of Vatha
humour. During this condition the patient has symptoms of abdominal pain, vomiting, burning micturition,
hematuria and pain in the low back etc. Kalladaippu is compared to the modern term Urolithiasis. Urolithiasisis a
pathological condition of genitourinary system where there is formation of calculi or stones within the urinary tract.
It includes the formation of stones in the parenchyma of the kidney, ureters, bladder or urethra. There are many
causes which tends to increase the risk of an individual to develop Urolithiasis which includes change in the lifestyle
habits, ingestion of certain dietary elements and also certain medications etc.,

Etiology

The causes of Urolithiasis are heterogeneous and vary depending upon the composition of stones [2,3,4]. 85% of
renal calculi comprises of Calcium oxalate and phosphate stones which develops due to conditions such as
hereditary hypercalciuria, hypocitruria, renal tubular acidosis and hyperparathyroidism [5]. While struvitestones
comprise of only 15%. Struvitecalculi are named as infection stones due to their association with urea splitting
bacteria, which degrade urea into ammonium and carbon dioxide and thus promotes the development of large,
branched renal calculus. The most important urease producing bacteria are Pseudomonas, Klebsiella, Proteus and
Staphylococcus species [6].

Epidemiology

Urolithiasis is a common finding in the general population with a prevalence range between 4 - 20 % [7]. It is
estimated that about 1 in 1000 adults were hospitalized every year in US [8]. Urolithiasis is more common in men
and approximately 7% of females and 13 % of males suffer from this condition by the age of 70®. However struvite
stones develop in females because they are more commonly infected with urinary tract infections.In modern
medicine removal of this struvite stone is done by surgical procedure and conservative measures like acidification,
citrate administration and urease inhibitors were given in case of persistent infection [9]. Traditionally Urolithiasis
can be prevented with herbs and minerals. In Siddha system of medicine there are so many formulations with herbal
and mineral ingredients are used to prevent recurrence of urolithiasis. One among this is Jalotharimani, herbo mineral
formulation from Sastric Siddha text “Theraiyar Karisal 300” is commonly used by Siddha physicians in their clinical
practice. Keeping in view of this, this study is aimed to evaluate the invitro Anti urolithiatic activity of Jalotharimani
using struvite crystal growth inhibition assay.

MATERIALS AND METHODS

Vengaram, Chukku, Milagu, Thippili, padigaram, KadalNurai, Suraivithai, Indhuppu — all those drugs were finely
powdered. Then the mixture is grinded with Perungyam and Nervalam. Then ilaneer (tender coconut water) is added
to the above mixture and grinded for 9 hours and made into 200mg pills and dried under shade [10] (Table 1).

Methodology

An aqueous solution of 0.5M Ammonium dihydrogen phosphate was admixed with appropriate amount of sodium
metasilicate solution of specific gravity 1.05 in using magnetic stirrer so that the pH value 7.0. pH probe meter was
used to ensure the pH. The test tubes of 140 mm length and 25 mm diameter was taken and 10 mL of gel solution
was added to it. After the gel formation, 5 mL of supernatant solutions of 0.5 and test drug of concentration 1% in
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magnesium acetate of 1.0 M concentration was poured on the set gels in test tubes to determine the growth inhibition
of Struvite crystals. About 5 ml of 1.0 M magnesium acetate without test drug were added as supernatant to test
tubes which serves as crystal control group. To avoid microbial contaminations all the procedures were done in the
aseptic medium in laminar flow hood. All the glassware and test tubes and were autoclaved at a temperature of
about 120°C for 15 min. After pouring supernatant solution, the test tubes were closed with air tight cap. Room
temperature was maintained for the experiment. The Study on growth of crystal is carried out for 5 consecutive days
[11].

RESULTS AND DISCUSSION

In modern medicine prevention of the recurrence of infection stones (struvite stones) can be achieved by integrated
therapy. Complete clearance of the stone is only done by surgical procedure and in case of persistent infection
conservative measures such as urease inhibitors, acidification and citrate administration were followed. To avoid
surgical intervention and to prevent the recurrence of struvite stones herbal drugs are more efficient. The only
drawback in the development of standard drug in Siddha system is the multifactorial nature of struvite stone due to
its different chemical composition. In vitro crystal studies were widely used to study the crystal nucleation growth
and aggregation processes. Different forms of struvite stones like dendritic type, rectangular platelet type, prismatic
type and needle type were grown in the gel. The single diffusion gel growth technique was adopted to evaluate anti-
urolithiatic potential of study drug Jalotharimani. Test drug was prepared at two different concentrations of 0.5 and 1
% dispersed in 1.0 M Magnesium acetate solutions.

Figure 1 shows growth of Struvite crystals in control gel medium. About 5ml of 1.0M Magnesium acetate prepared
without test drug were added as supenatent to control tube which serves as crystal controls group. Figure 2 and 3
indicates the struvite crystals growth in gel medium with 0.5 of 1% of Jalotharimani which is prepared by 5ml of
supernatent solutions of 0.5 and 1 % concentration of test drug in 1.0M Magnesium acetate were gently poured on
the set gels in test tubes to determine the growth inhibition of Struvite crystals. Then the growth of Crystal was
carried out for five consecutive days. At the end of 5 days the size variation of Struvite crystals was observed. It is
shown in the figure 4. ‘A’ indicates size variations of Struvite crystals in control group gel medium, ‘B’ indicates size
variations of Struvite crystals in gel medium with 0.5 % of Jalotharimani and ‘c’ indicates size variations of Struvite
crystals in gel medium with 1% of Jalotharimani.

The microscopic view of struvite stone was done. Figure 5 shows control gel medium, Figure 6 and 7 shows gel
medium with 0.5% and 1%/Jalotharimani. Table 2 represents the average length of the crystal in different medium.
From the study it was observed that the average length of the crystal was higher in control medium (1.94), The
average length of the crystal was reduced in 0.5% of test drug Jalotharimani(1.24) and its average length was very
much reduced in 1% of test drug Jalotharimani (0.9).

CONCLUSION

The test drug Jalotharimani has significant Anti urolithiatic activity in the tested medium and have clearly indicated
that this formulation was quite promising for further studies in this regard.
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Table 1. Preparation of Jalotharimani

S.No | Name of the ingredient Botanical Name/ Chemical Name Quantity
1. Vengaram Borax 35 grams
2. Chukku Zingiberofficinale 35 grams
3. Milaku Piper nigrum 35 grams
4. Thippili Piper longum 35 grams
5. Padikaram Alum 35 grams
6. KadalNurai 35 grams
7. Suraivithai Lagenariasiceraria 35 grams
8. Indhuppu Rock salt 35 grams
9. Perungayam Ferula asafetida 35 grams
10. Nervalam Croton tiglium 35 grams
11. llaneer Tender Coconut water Sufficient quantity

Table 2. Average Length of the Crystal in various medium

S.No Medium Average Length of the Crystals
1 Control Gel medium
Mean 1.94
Std. Deviation 0.11
Std. Error 0.05
2 Gel medium + 0.5 Jalotharimani
Mean 1.24
Std. Deviation 0.40
Std. Error 0.18
3 Gel medium +1% Jalotharimani
Mean 0.9
Std. Deviation 0.1
Std. Error 0.04
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Fig. 1. Growth of Struvite crystals | Fig. 2.Struvite crystals growth in Gel | Fig. 3. Struvite crystals growth in

in control group test tube medium with Jalotharimani 0.5% Gel medium with Jalotharimanil%
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Fig.4 A - Size variation of Struvite crystals in Control Gel medium, B- Size variation of Struvite crystals in Gel
medium with 05 % of Jalotharimani, C- Size variation of Struvite crystals in Gel medium with 1 % of
Jalotharimani
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Fig. 5. Control Gel medium Fig. 6. Gel medium with 0.5 % of Jalotharimani
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ABSTRACT

Violacein, a secondary metabolite secreted by Chromobacterium violaceum is a valuable bisindole
compound having antibacterial, antitumor, antimalarial, antiviral property and employed in dyeing
industry for its purple color. The pigment is produced by various species such as Janthinobacterium sp.,
Chromobacterium sp., Pseudoalteromonas sp. Violaceum biosynthetic pathway requires an important gene
cluster of vioABCDE. Yet, the vioABCDE genes have been studied only in Chromobacterium violaceum.
Hence, this study was initiated to perform sequence and structural analysis of the Violacein genes and
proteins among the Pseudoalteromonas sps., Chromobacterium sps., lodobacter fluviatilis , Janthinobacterium
sps., Massilia sps., Myxococcus stipitatus sps. and Rivularia sps. This study helped to trace the evolutionary
origin of the violacein genes .Bioinformatic databases such as Genbank, KEGG and PubChem were used
to identify the gene clusters and proceed with data analysis. Our results revealed that the violacein gene
cluster was conserved with few sequence variations and structural changes. Phylogenetic analyses of the
ViOABCDE sequences revealed evolutionary lineage of the various genes among the organisms employed
in this study. Interestingly, phylogenetic analysis revealed that a Violacein producing Janthinobacterium sp
B9_8 was highly similar with Violacein producing lodobacter species than to other strains of
Janthinobacterium. Protein structures of VioABCDE were also predicted to unravel the sequence-
structure-function relationship and understand the mechanism of evolution. Structural studies revealed
minor structural changes which did not affect the structure-function relationship. The violacein
compound was docked for antiviral property using Polio viral capsid proteins VP1, VP2, VP3 and
Corona virus spike protein. The insilico results revealed the violacein drug-target interaction with Polio
virus Capsid protein but failed to bind at the active site of Corona virus spike protein. Additional
Corona Viral proteins need to be employed for screening the antiviral nature of the violacein compound.
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In addition, the diverse lineage of Janthinobacterium sp B9_8 need to be traced to understand and trace its
evolution.

Keywords: Violacein, Bacterial pigment, insilico gene comparison, insilico protein comparison, Docking
study.

INTRODUCTION

The textile industry is responsible for a large list of environmental issues, one such is the use of chemical dyes. They
are toxic, mutagenic and carcinogenic agents, occur as the environmental pollutants and cross entire food chains
providing biomagnification, such that organisms at higher trophic levels show higher levels of contamination
compared to their prey (Lellis et al., 2019). Keeping the effects of organic pollution in mind industries are finding an
ecofriendly way of pigment production. Bacteria have some clear advantages as color resources compared to fungi.
In the recent years, coloring of food with pigments produced from natural sources is of worldwide interest and is
gaining importance. These pigments are looked upon for their safe use as a natural food dye in replacement of
synthetic ones because of undesirable market (Tokkas et al., 2018). Pigments isolated from nature are believed to be
free from carcinogens, toxins and are also biodegradable. Owing to the increased requirement for purple dye,
violacein pigment is considered to have high commercial value in dyeing industry (Ratnakaran et al., 2020).
Violacein is a violet bacterial purple pigment. Violet color as a dye has a significance from ancient times. Violet
belongs to the family of blue color. Before the 1860s, the color violet was very uncommon.

Chromobacterium violaceum is the bacterium mainly focused on the violacein production studies. However compound
violacein is also produced by many other bacterium species like Janthinobacterium, Chromobacterium, lodobacter,
Collimonas, Microbulbifer, Duganella, Pseudoalteromonas (Choi et al., 2015). Violaceins (including violacein and
deoxyviolacein), a bis-indole structure containing blue-violet is produced by Gram-negative bacteria from different
terrestrial and marine environments. Recently, violaceins were reported as metabolites for interbacterial competition
in thein vivo level (Batista et al., 2020). Violaceins also display a number of health promoting activities, such as
antibacterial (Cazoto et al., 2011), antioxidant (Konzen et al., 2006), antimalarial (Lopes et al., 2009) antitumor (Ferreira
etal., 2004).

The biosynthetic pathway of violaceins was encoded in a single small operon vicoABCDE. It starts from L-tryptophan
via the shikimate pathway). Firstly, the (VioA) catalyses the conversion of L-tryptophan to indole-3-pyruvic acid
(IPA) imine. Heme-dependent oxidase, VioB catalyses IPA imine monomer to dimer. IPA imine dimer is easily
converted to chromopyrrolic acid spontaneously. Due to the instability of chromopyrrolic acid, it has been
demonstrated that IPA imine dimer can be competitively transformed to protodeoxyviolaceinic acid via a specific
non-cofactor containing enzyme (VioE) (Hirano et al., 2008). The two sequential reactions catalysed by VioB and
VioE have been indicated as the rate-limiting steps in violaceins biosynthesis pathway (Balibar et al., 2006 , Zhou et
al., 2018).

Chromobacterium violaceum is the bacterium mainly focused on the violacein production studies. In this compound the
amino acid Tryptophan gets shunted into many microbial secondary pathways like violacein, rebeccamycin, and
staurosporine which is formed from the oxidative dimerization of two Tryptophan (Tager et al., 2018). Among this
natural bisindole compound, violacein is a purple pigment.

The main objectives of this study are as follows:

Comparative sequence and structure analysis of violacein genes were carried out to identify the conserved and
variant regions.
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Identification of the conserved domain of the Violacein gene coded proteins and relating it to structure-function
relationship. In silico - based evaluation of the antiviral activity of violacein against Polio viral protein and Corona
Viral proteins.

METHODOLOGY

ENTREZ GENOMES
The nucleotide and the amino acid sequence of the selected organisms were retrieved in the fasta format and was
aligned properly.

MULTIPLE SEQUENCE ALIGNMENT USING CLUSTAL OMEGA
Clustal Omega package was employed for constructing multiple sequence alignments of amino acid or nucleotide
sequences, quickly and accurately.

Tree Top - Phylogenetic Tree Prediction

Treetop was used to construct the phylogenetic tree for Violacein gene sequences used in this study. The sequence
alignment files were uploaded in this tool and bootstrapping option was selected for phylogenetic tree construction
(Brodsky et al., 1995).

BLAST 2
It was used to compare the similarity and dissimilarity between the closely related and distant sequences. It
produced the identity score, variation and gaps between two sequences in order to identify sequence variants,

INTERPRO
In this study INTERPRO database was used to identify the family and domain of the sequences used in this study
(Blum et al., 2021).

Structure prediction

Secondary and tertiary structure prediction: NPS@ database was used to predict the secondary structures like helix,
turns and loops of the protein sequences. SWISSMODEL tool was used to analyse the likeness and quality of three-
dimensional structure of each protein sequences studied.

Compound analysis

The compound of interest was fully analysed using the Pubchem database. The Id of the compound from the server
was used in docking study (Kim et al., 2019). The database provided information about the literatures, assays and
property. SWISS ADME, ProTox ADME, pkCSM was used in predicting the drug efficiency and toxicity of the
compound of interest.

Docking study

The PDB database was used to retrieve the viral structures in the PDB format for the docking analysis.
Supercomputing Facility For Bioinformatics and Computational Biology, IIT Delhi server was used for the active site
prediction of the viral structures. AUTODOCK VINA was used for performing docking simulations and virtual
screening tasks (Di Muzio et al., 2017). Pymol was used to visualize the binding efficiency of the drug to the
compound for its efficiency in 3D format.
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RESULTS AND DISCUSSION

vioabcde Genes and their Proteins

Based on the information retrieved from the databases, protein sequence comparison will typically double the
evolutionary lookback time compared to DNA sequences (Koonin et al., 2003). Due to these advantages, database
sequence comparisons are typically carried out at the level of protein sequences in this study. vioA genes codes for
tryptophan monooxygenase protein. The tryptophan monooxygenase has conserved domain of Flavin containing
amine oxidoreductase family. The main role of amine oxidases is to provide a source of ammonium (Tavladoraki et
al.,1998). vioB codes for iminophenyl-pyruvate dimer synthase VioB (Mulder et al., 2007). vioC codes for
monooxygenases. The protein belongs to FAD binding domain of monooxygenases In this reaction, the two atoms of
dioxygen are reduced to one hydroxyl group and one H20 molecule by the concomitant oxidation of NAD(P)H
(Schreuder et al., 1992). vioD codes for Violacein biosynthetic enzyme E and is conserved in Rivularia species. The
protein produced by the reference organism is Protodeoxyviolaceinate monooxygenase, while the other organisms it
is expressed as tryptophan hydroxylase with 90% similarity according to UNIPROT. vioE codes for Violacein
biosynthetic enzyme E, the protein belongs to VioE domain which plays a key role in Violacein synthesis.

Conserved Domain and Phylogenetic analysis

The study on conserved domain analysis of VioA, B and C are shown in Figure:1 A. The phylogenetic tree is highly
reliable as they are constructed with bootstrapping value. The higher bootstrapping value (100) indicated higher
reliability of phylogenetic relationship. The phylogenetic tree of vioB genes shows that Janthinobacterium sp B9_8 to be
clustered with lodobacter fluviatilis. vioC genes shows Myxococcus stipistatus as the out group in the clustering. The
phylogenetic analysis of VioC protein also confirmed B9_8 is distantly related to the Janthinobacterium species and
closely related to lodobacteria fluviatilis. Janthinobacterium B9_8 as a separate cluster from the Janthinobacterium
lividium as shown in Figure:2 AB.

BLAST?2 analysis

Blast2 analysis revealed that VioA protein showed 81% identity for Janthinobacterium B9_8 and lodobacter fluviatilis
while the sequence comparsion between Janthinobacterium sp B9_8 and Janthinobacterium lividium exhibited an
identity of 41%. In VioB lodobacter fluviatilis and Janthinobacterium sp B9_8 sequence showed 84% identity,
Janthinobacterium sp B9 8 and Janthinobacterium lividium exhibited an identity of 55%. lodobacter fluviatilis and
Janthinobacterium sp B9_8 of VioC showed 89% identity, while the BLAST2 result of Janthinobacterium sp B9_8 and
Janthinobacterium lividium revealed an identity of 63%. Similarity between lodobacter fluvitilis and Figure 1, A shows
the Conserved Domain Analysis of Vio ABCDE amino acid sequence in Q9S3V1- Chromobacterium violaceum,
AOA5C10J31- Chromobacterium sp 257-1, AOA344UFD2-Chromobacterium sp 11BBL-274-1, A1X1N7- Janthinobacterium
lividium, WO0V275-Janthinobacterium agaricidamnosm, AOAOKIL9-Massilis sp NR4-1, AOA109RW37- Janthinobacterium
B9_8, ALX1NT7- Janthinobacterium lividium, AOA166XVAL- Pseudoalteomonas luteoviolacea, , K9RJ14-Rivularia PCC 7116,
AO0AIS6F854-Janthinobacterium sp LM6, AOA4Y6CGC3-Myxoacoccus xanthus. A: Conserved domain analysis of VioA

Phylogram analysis
Amino acid sequence phylogenetic analysis of VioB, VioC, containing organism in 2, AB
Phylogenetic analysis of VioB; B:Phylogenetic analysis of VioC

RAST analysis

Showing the conserved VioA, vioB, vioC, gene organisation similar to Chromobacterium violaceum.

A: RAST analysis of vioA; B: RAST analysis of vio B; C: RAST analysis of vioC, Figure: 4 AB Structure of VioA in
Janthinobacterium lividium and Ramachandran plot; C structure of Vio B showing poor quality; Figure: 5 Docking
studies
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Janthinobacterium sp B9_8 of VioC showed 89% identity, while the BLAST2 result of Janthinobacterium sp B9_8 and
Janthinobacterium lividium revealed an identity of 63%. Similarity between lodobacter fluvitilis and Janthinobacterium
B9_8 for VioE revelaed 88% identity and the similarity between Janthinobacterium B9_8 and Janthinobacterium lividium
exhibited 51% identity.

RAST analysis

Though Janthinobacterium sp B9_8 was distant from the other Janthinobacterium species and appears to be the distant
group. RAST (Rapid Annotations using Subsystems Technology) analysis of Janthinobacterium sp B9_8 showed that
all the vioabcde gene organization is conserved and similar to the reference organism Chromobacterium violaceum as
seen in Figure: 3 ABC.

Structural analysis
Earlier structural analysis was limited to the reference organism, Chromobacterium violaceum (Boggiano et al., 1958)
Comparatively very few studies were done in Janthinobacterium sp.

Secondary structural analysis

A secondary structure is formed from the interactions between near-by amino acids as the polypeptide begins to fold
into its functional three-dimensional form. The secondary structure provides information about protein activity,
relationships, and functions, this predicts the arrangement of catalytic residues in an active site, about a protein
interacts with other proteins for structural or other regulatory purposes (Ma et al., 2018). Examining the
conformational patterns of the secondary structure of the proteins of interest for VioA showed that all the
Janthinobacterium species exhibited almost similar alpha helices whereas Janthinobacterium sp B9_8 shows a different
structural conformation having 15 alpha alpha helices and 14 beta sheets. Janthinobacterium and reference organism
have almost similar secondary structure in VioB. VioB also showed similar structures. Structures of both the
organisms revealed 16 alpha helices and 16 beta sheets. In VioC, the organisms were almost similar with 10 «-
helices. In case of VioE, different structural architecture was identified. Chromobacterium violaceum showed 2 a-helices
while the other Janthinobacterium species showed 2-4 «- helices at different regions.

Three-dimensional protein structure prediction

VioA protein structure prediction: Chromobacterium violaceum alone exhibited 99% similarity to the template. The
Janthinobacterium species showed identity of 40-50% to the template 5ZBC with the resolution of 1.8 A. The model
was evaluated using Ramachandran plot and the predicted model was reasonably good (Figure: 4, AB). The results
of VioB revealed poor identity of 19.85 % with Crystal structure of Ferritin like protein 3HL1 from Caulobacter
vibriodes. Hence, the model is not reliable (Figure: 4, C). In VioC, Janthinobacterium species exhibited very poor
identity of approximately around 30 % to 6GXS template indicating that the predicted model is of bad quality. In
case of VioD, the reference organism showed 100% identity indicating the availability of the experimentally
determined structure. Janthinobacterium species 3C4A showed 67% identity to the template and the Ramachandran
plot revealed 93-95 % for the favourable region evaluating the predicted structure to be of a good quality. VioE
Janthinobacterium sp 3BMZ showed identity of 52-60 % with template exhibiting resolution of 1.2 A. The predicted
structures of VioA, D and E are reasonably of good quality.

A recent study by Xu et al., 2019 confirmed that Janthinobacterium B9_8 was different from the other species of
Janthinobacterium. This study is in concordance with the earlier reports as revealed by this study, which also shows
that Janthinobacterium B9_8 is very similar to lodobacter fluviatilis. Earlier study also reported that the efficiency of
violacein from Janthinobacterium B9_8 was 20 times higher than the other bacteria, exact reason for the increased
efficiency could not be predicted. Sequence and structural analysis of the vio genes revealed that this species as a
separate lineage from the other Janthinobacterium species.
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Previous studies reported that the compound Violacein is highly efficient and has many useful properties. Pubchem
database have shown various assays of Violacein among which antimalarial, antiparasitic activity against Leishmania
amazonesis showed active results. Duran et al., 2007 suggested that Violacein showed activity against Polio after
infection with HelLa cells. So, a docking study was performed to understand the activity against Polio virus capsid
protein and the compound was also docked against Corona virus spike protein as an effort to predict the efficiency.

Toxicity testing

The violacein compound was analysed for its drug likeliness using SWISS ADME, Protox ADME, pkCSM. Drug
likeness in SWISS ADME Lipinski rule showed 0 violation.Number of hydrogen bond in donor and acceptor
according to SWISS ADME and pkCSM is 4, Octanole water partition coefficient is 1.37 LD50 value is 2800mg/kg
with predicted toxicity class 5. pkCSM predicted the drug to be categorically hepatotoxic. As mentioned earlier,
Duran et al., 2007 suggested that Violacein showed activity against Polio after infection with HeLa cells. With this
results the compound was docked against Polio viral capsid and Corona virus spike proteins.

Docking analysis of violacein against Polio Virus

The polio virus structure retrieved from PDB: 6z6w (strain Saukett) stabilized virus which has a resolution of 3A
(Bahar et al., 2021). The active site determined using Scf bio server was visualized in PyMol and is shown in Figure:
5A. The output of Autodock Vina (Vina 2010) server for the Polio virus and Violacein compound showed 9 binding
regions with best binding energy as -7.1 (kcal/mol). Visualization is essential to understanding structural biology
(DeLano etal., 2004). It is predicted that the violacein compound bind to the active site of Polio virus and could be an
efficient drug as (Figure: 5B and C).

Docking analysis of violacein against Corona Virus

The SARS-CoV-2 virus structure that was retrieved from PDB: 6moj with a resolution of 2.45A (Lan et al., 2020). The
active site determined using Scfbio server was visualized in PyMol and is shown in Figure: 5D. The output of
Autodock Vina server (Vina. 2010) for the Corona virus and Violacein compound showed 9 binding regions with
best binding energy of -8 (kcal/mol). The docked results revealed that the violacein compound bound to the protein
(Figure: 5E). The hydrogen bond interaction is noted between the violacein compound as shown in Figure: 5F, but
not in the active region. These results need to be further evaluated by wet lab-based methods.

CONCLUSION

Violacein a violet purple compound with various properties is a boon for its enormous significance in dyeing
industry as an alternative to chemical dyes for violet colors in textile and food industry. It also has a major role in
pharmaceutical industry for its wide range of antibacterial, antifungal, antiparasitic, antitumor and antiviral. The
present sequence analysis revealed that the sequence variants did not affect the Violacein production in all
organisms. This is possible because the conserved domain essential for structure-function relationship is observed in
all the microbes irrespective of their lineage. Janthinobacterium B9_8 Violacein gene and protein analysis is very
similar to lodobacter fluviatilis and different with other Janthinobacterium species. In addition, the violacein compound
has successfully docked against Polio virus in its active site, but the compound showed interaction with the Corona
virus. These results need to be confirmed with few more Corona viral proteins.
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10

Janthinobacterium sp. 1_2014MBL_MicDiv GCA_001865675.1

11

Janthinobacterium sp. LM_6 GCA_002002885.1

12

Janthinobacterium lividium GCA_013372045.1

13

Massiliasp. NR 4 1 GCA_00119105.1

14

Massilia violaceinigra GCA_002752675.1

15

Myxococcus stipitatu GCA_000331735.1

16

Rivularia sp. PCC 7116 GCA_000316665.1
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ABSTRACT

Coffee effluent is a wastewater from coffee industry after the coffee cherry pulping process by wet
pulping method. Coffea arabica L. is predominantly cultivated coffee bean in Western Ghats area in India.
The physico chemical characteristic of coffee effluent is reviewed from previous studies. The effluent is
brown in color due to the presence of tannins and flavonoids. The total solid content of the wastewater
ranges between 6400-6800mg/L, The total dissolved solids ranges between 4000-5000 mg/L. Generally
TDS reflects in the color, taste and odor of the effluent. The Total suspended solids fluctuated from 1400
mg/L to 2000 mg/L. The effluent had acidic fruity odor which is objectionable and the pH is 3.69.
Dissolved oxygen level was reported as zero in the effluent. The chemical parameters like chloride,
fluoride, phosphate, sulphate and nitrate in most of the samples were 150 mg/L, 6 mg/L4 mg/L, 409 mg/L
and 38 mg/L respectively. The BOD was between 14000-17000mg/L and the COD ranges between 27000-
30000 mg/L. The amount of BOD and COD is higher in coffee effluent due to the decomposition of
organic matters in the wastewater. The higher amount of biological and chemical oxygen demand will
affect the aquatic life. These reported parameters have significant reasons for its existence in the effluent
and insists to be removed. The physico-chemical characterization is a powerful tool to understand the
nature and behavior of pollutants in the effluents and the need of its treatment before discharging it in to
the surrounding environment.

Keywords: physico-chemical, coffee effluent, wastewater processing, CCPWW, characterization

INTRODUCTION

The word coffee came from an Arabic word Qahweh refers to a type of wine later became Kahveh in Turkish and
Koffie in Dutch. Coffee is widely consumed, sweet smelling and energizing refreshment. Coffee is the world’s most
valuable traded commodity next to petroleum (Murthy and Naidu., 2012). Multiple countries tried to ban coffee but
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all gone in vain. Research says that the people who drinks four cups of coffee in a day tends to live longer with
reduced risk of CVD(Cardio Vascular Disease), DM Il (Diabetes Mellitus) and Parkinson’s. Studies have also shown
that drinking coffee may lower the risk of depression. It is rainfed crop and grows in ecologically vulnerable eco
system. Among 60 species in coffea genus, Coffee arabica L. and Coffea robusta alone dominates international trade. The
coffee fruit phenotypically resembles a cherry and hence named “coffee cherry” (Wilbaux., 1956).India ranks sixth in
global coffee cultivation. The topmost region of coffee cultivation in India has been identified by the coffee board of
India depending on its taste and climate. In Tamilnadu, Nilgiris, Yercaud and Kodaikanal are the coffee cultivating
regions.

Characteristics of Coffee

Kingdom : Plantae
Division : Magnoliophyta
Class : Magnoliopsida
Order : Rubiales
Family : Rubiaceae
Genus : Coffea L.
Species : Coffea arabica L.

Robusta coffee has more acidic flavor and higher level of caffeine. Arabica is known for its delicate flavor and low
acidity. Caffeine contains xanthine compounds which results in its bitter flavor (Bolton and Null., 1981). Coffee
accelerates metabolism, and it takes a day to fully eliminate caffeine from your system. Despite the fact that coffee is
a mild diuretic, hence it keeps people hydrated. The aqueous solubility of caffeine is metabolized by liver and 0.5-10
% is excreted through urine and feces. (Knee et al., 2010)

Processing of coffee

The way of processing determines the quality of end product (Alfaro and Rodriguez., 1994).The ripe coffee cherry
process several steps for the exfoliation of the outer and internal husk, mucilage, silver skin and parchment to obtain
clean, healthy, and quality coffee beans. Unripe coffee cherries are very tough to process and produce a low-quality
coffee bean. Coffee cherry processing includes wet and dry method (FDRE., 2006). Wet processing provides high-
quality coffee beans compared with dry processing but costlier when compared with dry processing (Pandey et al.,
2000). Enormous amount of water is utilized in the processing of coffee cherry. About 40-45 L of wastewater is
produced when pulped 1 kg of coffee cherry. When calculated annually the waste generation is of million tons in
both wet and dry processing methods (Fan et al., 2003). Wet method is widely used for Coffea arabica L cherries.
80,000L of water is used to clean 1 ton of Coffea arabica cherries and 93,000 L for Coffea robusta cherries by using
conventional cherry pulper and washer (Shanmukhappa et al., 1998)

The Discharge standards for coffee processing waste by the CPCB as follows
In studies the pH and COD values were compared against the standards of Indian CPCB for coffee effluent discharge
norms and other parameters are compared with common effluent discharge limits.

COLOR

The effluent is brown in color due to presence of tannin and caffeine. The intensity of color varies with different pH.
Effluent with pH 7 showed dark green or black color due to the presence of flavonoid which prevents the
penetration of sunlight into water (Eden., 2002). The coffee cherry pulping wastewater was rich in tannin, protein,
alkaloids, cellulose and lignin (Deepa et al., 2002), which results in composition and the color of the effluent (Murthy
and Naidu., 2012). The color of the effluent indicates it as a visible pollutant which is unfit for utilization (Fazli et al.,
2010). The brown shade of the effluent is because of tannin, flavonoids and phenolic compounds (Fia et al., 2008).
Many studies reported brown color effluentin common.
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ODOUR

The effluent had acidic fruity odor which is objectionable. The strength of liberated gas results in the intensity of
odor. It may be due to degeneration of flavonoids and pectin substances on fermentation the effluent gives acidic
fruity smell (Shivap et al., 2008). Hariprasad (2013) has reported offensive odor in CCPWW.

pH

The pH is generally acidic and ranges from 3.5 to 4. Roger (1994) has clearly explained that any fluids overloaded
with hydrogen ions turns the solution acidic. When the fermentation of organic matter occurs simultaneously pH of
effluent also increases and turns the effluent more acidic (Mburu et al., 1994). Studies of Ancy(2020), Mburu(1994),
Hue(2006) was compared. Irrespective of difference in time frame, place and sampling site, the effluent showed pH
range with 3.5-4.5. Added this acidic range is because of organic contribution such as Chlorogenic acid and Quinic
acid from coffee cherries. (Hue et al., 2006)

TEMPERATURE

Researchers stated that the temperature of effluent has no way affected the environment. The temperature analyzed
by Ancy (2020) was 22°C at 1500m above mean sea level. Devi et al (2008) has reported 25°C in zimma zone Ethiopia.
Emile et al (2020) has reported 23°C in coffee growing ecological zones in Burnundi.

TOTAL SOLIDS

The dissolved and suspended particles together cause water pollution is termed as solids. The total solid content of
the wastewater was 6400-6800 mg/L, The total dissolved solids range was 4000 - 5000 mg/L. Generally TDS reflects in
the color, taste and odor of the effluent. The Total suspended solids fluctuated from 1400 mg/L to 2000 mg/L. Higher
TDS causes osmotic stress that disturbs aquatic freshwater living organisms and reduce the potability of water
(Teckle et al., 2013) TDS comprises both organic and inorganic substance. Ancy et al., 2020 stated the higher TDS is
because of dissolved mucilage which forms crust on the effluent.

DISSOLVED OXYGEN

The acidic nature of coffee cherry pulping wastewater reduces the oxygen level in effluent (Freshner and Schitzer.,
1996). The higher concentration of solids in CCPWW is biodegradable, Hence the dissolved oxygen is decreased
(Shanmukhappa et al., 1998). Many researchers have reported the Dissolved oxygen level was zero in many coffee
effluent samples.

BIOLOGICAL AND CHEMICAL OXYGEN DEMAND

The BOD is used to oxidize the natural organic matter and organic waste in the water. COD is used to measure the
amount of oxygen required to oxidize the organic matter in wastewater, which produces carbon di oxide and water.
The BOD was 14000-17000 mg/L and the COD was 27000-30000mg/L. The amount of BOD and COD are higher in
coffee effluent due to the decomposition of organic matters in the wastewater and presence of high solid content
(Nelson et al., 2009). The increased biological and chemical oxygen demand is not suitable for aquatic life and on
exposure of air the color changes to black that denotes the effluent cannot be bio degraded. BOD and COD are found
to be higher than the CPCB standards. Gray(2004) has reported BOD and COD together urge to oxygen demand for
pollution degradation. The blending of BOD and COD tests, favor the indication of toxic conditions and biological
resistance in wastewater (Devi et al., 2002).

CHEMICAL PARAMETERS

The chemical parameters like chloride, fluoride, phosphate, sulphate and nitrate in the effluent reported in many
papers were 150 mg/L, 6 mg/L, 4 mg/L, 409 mg/L, and 38 mg/L respectively. The concentration of chloride, fluoride,
phosphate, sulphate and nitrate were also observed to be low. Fluoride is essential for human tooth formation and
has remineralizing power of tooth enamel which prevents from dental plague (Trivedy and Goel., 1986). Chloride
presence is due to dissolution of calcium and potassium.
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Phosphates and Nitrates are essential for aquatic plants and taken by them, they together reported as plant nutrients.
If the concentration of phosphates and nitrates are high it disturbs the aquatic ecosystem and cause eutrophication,
be a threat for organisms in it. The level of phosphate and nitrate reflects in the BOD of effluent indirectly (Trivedy
and Goel., 1986)

Effects of coffee effluent

Coffee processing industries produces very high pollution load wastewater, they produces large amount of
wastewater that contains higher concentration of organic matter. Discharge of effluent into environment reduces the
availability of potable water. The untreated effluent is directly discharged into the nearby water bodies, streams and
open land causing severe illness such as skin irritation, nausea, giddiness and breathing problems. The effluent
precipitates on water bodies when exposed to atmospheric air thus threatens the aquatic systems. Effluent on direct
discharge exhibits the nature of acidic fruity odor because of the presence of organic solids. The components of
effluent has lethal nature and leads to ecological contamination (Pandey et al., 2001).

CONCLUSION

The Physico chemical properties of coffee effluent emphasize the necessity of treatment in order to prevent the
environmental pollution. According to many researchers, higher TDS, BOD, COD and acidic pH showed the
contamination of ground water near coffee hub because of the open discharge of coffee cherry pulping wastewater.
The higher TDS and COD prove the toxicity of effluent hence it shouldn’t be discharged directly into the
environment. These parameters has significant reasons for its existence in the effluent and insists to be removed. The
physico chemical characterization is a powerful tool to understand the nature and behavior of pollutants in the
effluents and the need of its treatment before discharging it in to the surrounding environment. Removal of
pollutants from the effluent by an eco-friendly technique is need of hour. It will be the best and effective methods as
it has no side effects and will not produce any secondary pollutants.
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Table 1. Physico chemical characterization

S.No PARAMETERS OBSERVATION CPCB STANDA