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Abstract:

The current study includes physicochemical analysis of
the bark of Careya arborea Roxb. employing established
methods to investigate the authentic plant material
adequately for its traditional claims. Total ash, sulphated
ash, water insoluble ash, acid insoluble ash, loss on
drying, water soluble and alcohol soluble extractive
values, organoleptic features, and fluorescence studies
were determined by physicochemical assessment. The
total ash value (13.43 %) is greater than the sulphated
ash value (9.49%). Furthermore, the water soluble
extractive value of (17.04 %) demonstrated that water
enters the cells of the bark, making it a superior
extractive than alcohol, which had an extractive value of
(9.32 %). This research will aid in the creation of an
appropriate monograph, assessing the variety and
pureness of a raw medicine, and establishing
pharmacopoeal criteria for Careya arborea Roxb. The
study discovered different identities for the crude
pharmaceuticals, which will be important for
identification and control in order to depreciate the raw
meds.

Index Terms: Careya arborea Roxb., physicochemical,

organoleptic, fluorescence analysis.

I. INTRODUCTION

India has one of the most ancient, diversified, and rich
cultural traditions related with the usage of medicinal
herbs. Plants have been employed widely as medicine for
the treatment of numerous illnesses throughout history of
mankind, and this

tendency continues to this day. According to the World
Health Organization, plant-based medications are used by
75-80 % of the worldwide people. All plants may not be
as beneficial as advertised, or they may have more
medicinal characteristics than those previously known.
To examine and explore the precise standardisation of
such medicinally essential plants, competent scientific
understanding is necessary [1]. Indigenous knowledge
provides a fundamental knowledge of plant therapeutic
characteristics. The detection of active chemicals in
medicinal plants and their purification is a primary key
for the development of novel medications.

Careya arborea Roxb. belongs to the Lecythidaceae
family. It is a mid-sized deciduous tree that typically
grow approximately 15-20 metres. Careya arborea
Roxb. is also known as Kumbhi, Kalindi and Padmaka. It
is widely available in Australia, India, Bangladesh, Sri
Lanka, Pakistan, China, Vietnam, and Myanmar. It may
also be found in Kerala, Karnataka, Jammu and Kashmir,
West Bengal, Madhya Pradesh, Chhattisgarh, and Tamil
Nadu in India. The bark is dark grey in colour and is
frequently removed in thin strips [2]. The wood has a
medium texture, sturdy, weighty, and robust. The
sapwood is white, whereas the heartwood is reddish. The
barks of Careya arborea Roxb. is used in constipation,
diarrhoea, snake bite, asthama, dental problems, skin
diseases, small pox, fever, cold and cough. It has a
diversity of pharmacological properties, including
antioxidant, anti-diabetic, anticancer, anti-inflammatory,
hepatoprotective, antiulcer, antipyretic, antimicrobial,
antibacterial, antidiarrheal, anticoagulant, analgesic, and
antitumor [3-18]. This study employed physicochemical
inquiry, organoleptic qualities, and fluorescence analysis
to identify the dry form of the medicine and limit
adulteration.
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II. MATERIAL AND METHODS

A. Collection and identification:

The barks of Careya arborea Roxb. were collected from
Madanpur (Pamgarh), District Janjgir-Champa,
Chhattisgarh, India, in March 2020. The gathered plant
material were taxonomically verified and confirmed by BSI
Allahabad, Uttar Pradesh, India.

B.  Sample preparation:

The collected barks were cleaned, rinsed, and shade dried in
the room. The dried barks were taken to a grinder machine
and ground into a coarse powder. This coarse powder was
saved in a cleaned, tight glass vials and used for analysis.

C. Determination of physicochemical

parameters:

The several physico-chemical profiles e.g. total ash,
sulphated ash, water soluble ash, acid in-soluble ash, water
soluble and alcohol soluble extractive values, loss on drying,
organoleptic properties, and fluorescence analysis were
performed using standard procedure [19-21].

D. Total Ash Value:

Approximately 5 grams of coarsely powdered of samples
was burned in a crucible at 450 °C until carbon-free. Then it
was cooled and weighed. The ash percentage was calculated
with reference to the air-dried plant material.

E.  Sulfated Ash value:

In the crucible, 5 gm of coarsely powdered plant material
was added and gently ignited until completely burnt. After
cooling, the residue was soaked in 1 ml of H,SOy, carefully
heated until no white vapours escaped, and then incinerated
at a high temperature (800 °C) until all black particles
vanished. Allowing the crucible to cool before adding a few
drops (1ml) of HoSO4 and heating it. Then it was ignited,
cooled, and weighed. The process was repeated until the
difference between two successive weighings was less than
0.5 mg.

F.  Water Soluble Ash Value:

The ash was rinsed from the crucible into a 100 ml beaker
with 20 ml chloroform water, heated for a few minutes (5
min.), and filtered through filter paper. After twice being
rinsed with worm water, the residue was burnt to ash,
cooled, and weighed. The weight of ash was subtracted from
the weight of insoluble materials. The water soluble ash is
represented by the weight difference. The water-soluble ash
percentage was calculated using the air-dried plant sample
as a reference.

G. Acid insoluble ash value:

The ash was rinsed from the crucible in to a 100 ml beaker
using 20 ml hydrochloric acid. After bioling for a few
minutes (5 minutes) over a Bunsen burner, it was filtered
through an ashless filter paper. The residue was soaked two
times in worm water before being burnt to ash, dried in
desiccators, and weighed. The residue was weighed, and the
acid insoluble ash of the sample was calculated using air-
dried plant material as a reference.

H. Water soluble extractive value:

5 gram of roughly powdered sample was placed in a conical
flask, 100 ml of distilled water was added, the conical flask
was shaken frequently for an extended period (five hours),
and the sample was filtered with filter paper.The filtrate was
vaporised in a water bath to dryness, the residue was dried
at 100 °C, weighed, and the water soluble extractive value
percentage was measured using air-dried plant material as a
reference.

1. Alcohol soluble extractive value:

5 grams of roughly powdered material were mixed with 100
ml of 80% ethyl alcohol, shaken frequently for an extended
period (six hours), set aside for 18-24 hours, and filtered
with filter paper. Then, 25 ml of the filtrate was vaporised in
a water bath to dryness, the residue was dried at 100 °C,
weighed, and the alcohol soluble extractive value
percentage was measured using air-dried plant material as a
reference.

J. Loss on Drying:

5 grams of coarsely powdered plant material were poured
onto a tarred and evaporated plate. This was weighed after 5
hours of drying at 105°C. We weighed and dried at one-hour
intervals until we obtained a constant weight. When the
difference between two successive weights after drying for
20-30 minutes and cooling in a desiccator was less than 0.1
gm, the weight was considered as a constant weight.

K. Organoleptic analysis:

Organoleptic analysis is used to determine the taste, texture,
colour, and odour of a sample. The bark of Careya arborea
Roxb was tested for organoleptic properties. Table 2
summarises the findings of the organoleptic examination.
The results showed that Careya arborea Roxb. had no
influence on the organoleptic qualities.

L. Fluorescence analysis:

Fluorescence analyses were performed on coarsely
powdered samples with various reagents and examined
under visible light and UV spectrum at 254 and 360 nm
wavelengths for possible coloration.These analyses are



completed using standard procedures [22-23]. In this study,
the barks of Careya arborea were treated with several
chemical reagents, e.g. sodium hydroxide, ammonia, picric
acid, petroleum ether, hydrochloric acid, sulfuric acid, and
potassium hydroxide, etc.

III. RESULTS AND DISCUSSION

The physico-chemical characteristics are mostly employed
to determine drug purity and quality. The findings of the
physicochemical parameters of the bark of Careya arborea
Roxb. are shown in Table 1 and fig. 1.

Table I: Physicochemical analysis of Bark of C. arborea Roxb.

S.N. Parameter ("Zavlvl;vew
1 Total ash 13.43
2 Sulfated ash 9.49
3 Water soluble ash 2.87
4 Acid insoluble ash 1.20
5 Water soluble extractive value 17.04
6 Alcohol soluble extractive value 9.32
7 Loss on drying 14.79

The ash value of a medicine indicates the amount of earthy
materials, inorganic content, or other contaminants present
with the medicine. The ash values of coarsely powdered
bark indicated a high proportion of total ash (13.43%) and
sulphated ash (9.49%), but a relatively low percentage of
water soluble ash (2.87%) and acid insoluble ash (1.20%).
The extractive values indicates the chemical components
contained in the medicine and may be used to identify
exhausted or contaminated medicines [24-25]. According to
the findings, coarsely powdered bark has a larger water
soluble extractive value (17.04%) than alcohol soluble
extractive value (9.32%).

Table: II Organoleptic properties of bark of C. arborea Roxb.

S.N.  Description As bark form As powder form
1 Color Dark Brown Pinkish Brown

2 Odor None None

3 Taste Astringent Astringent

4 Shape Curved Coarse Powder

5 Surface Wrinkled No Wrinkled

Total Ash
[ Sulphated Ash
[ ] water Soluble Ash
18 4 Acid Insoluble Ash 17.04
[ ] Water Soluble Extractive Value
16 4 Alcohol Soluble Extractive Value|
[ Loss on Drying 14.79
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Fig.1: Physicochemical analysis of bark of C. arborea Roxb

Table: III Fluorescence analysis of bark of C. arborea Roxb.

SN Powdered drug +  Visible / UV 254 UV 365
" Reagents Day light nm(short) nm (long)
1 Powdered drug Pinkish Brown Blackish
grey Brown
2 Powdered drug + Rusty Dark Reddish
NaOH Brown Brown Brown
3 Powdered drug + Light Pale Light
NH; Brown Brown Brown
4 Powdered drug + Yellowish ~ Yellowish ~ Brown
Picric acid Brown Brown
5 Powdered drug + Light Greenish Light
Pet. Ether Brown Brown Brown
6 Powdered drug + Reddish Brown Brown
HCI Brown
7 Powdered drug + Black Black Brownish
HQSO4 Black
8 Powdered drug Light Greenish Brown
+50% HCl Brown Brown
9 Powdered drug + Yellowish  Dark Yellowish
50% H,SO, Brown Brown Brown
10 Powdered drug + Reddish Brown Reddish
50% KOH Brown Brown

Extractive values are valuable for evaluating a crude drug
because they provide information about the nature of the
chemical constituents contained in it and may be used to
predict the chemical constituents soluble in that particular
solvent used for extraction. The percentages of moisture
contained (loss on drying) in the barks of Careya arborea



Roxb. are also evaluated and shown in Table I and Fig.l.
Findings from organoleptic and fluorescence assays are
shown in Tables II and III respectively. The results revealed
that Careya arborea Roxb. had no effect on organoleptic
qualities. The fluorescence study provides information on
the sample drug's probable colour in the ultraviolet and
visible light spectrums. The fluorescence analysis findings
of Careya arborea Roxb. are given in Table III.

IVv. CONCLUSIONS

Careya arborea Roxb. plays a significantly key in
the Ayurvedic and Unani systems of holistic health and
herbal therapy. The bark sections of Careya arborea Roxb.
were carefully studied for their physicochemical features in
order to assess their quality, safety, and standardisation for
use in the latest research. The current study's findings will
give data that will aid in the accurate identification and
authenticity of these therapeutic herbs, as well as in
preventing their adulteration. More study is being conducted
on the separation, purification, and characterisation of
therapeutically active chemicals from aqueous extract,
which might then be submitted to pharmacological
examination to determine the specific mechanism of action.
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Abstract: Fly ash generated during the combustion of coal
for energy production which is an industrial waste product
and considered as an hazardous environmental pollutant.
Since environmental issues caused by fly ash across the
whole world thus considerable research work has been
taken on this waste material globally. In this paper we
studied thermoluminescence (TL) properties of CaSQa: Dy
doped with sieved fly ash synthesized by solid state
reaction technique. The powder is exposed to gamma
irradiation ranging from 1000 mR to 4000 mR and the
source of radiation is *’Cs. The highest glow curve peak is
ranging between 250 °C to 270 °C in cases of different
doses. Kinetic parameters of the fly ash mixed dysprosium
doped calcium sulphate is being calculated using Glow
Curve Deconvolution (GCD) method, Chen’s Peak Shape
method, Initial Rise (IR) method.

Index Terms: Solid State Reaction Method, Cs-137, Kinetic
parameters.

I. INTRODUCTION

Fly ash is a byproduct of burning pulverized coal in electric

power generating plants. During combustion, mineral
impurities in the coal (clay, feldspar, quartz, and shale) fuse in
suspension and float out of the combustion chamber with the
exhaust gases. As the fused material rises, it cools and
solidifies into spherical glassy particles called fly ash [1].
There are numerous advantages of fly ash utilization such as
energy-saving, protection of environment and agriculture. In

construction it can also partly replace cement.

Thermoluminescence is one of the processes in thermally
stimulated phenomena of light from an insulator/semi-
conductor following a previous absorption of energy from
ionizing radiation including yp-rays, X-rays, f-particles, a-
particles, protons, neutrons and energetic ions [2]. In general,
TL is the phenomenon of light emission when radiation is
incident on a material; some of its energy may be absorbed
and re-emitted as light with longer wavelength. Low dose and
high dose phosphor is characterized by thermoluminescence
(TL) emission which is utilized in medical and environmental
radiation dosimetry. In general, TLD materials exhibit high
concentration of traps, negligible fading and simple trap

distribution in highly efficient TL phosphors.

1I. MATERIALS AND METHOD

Calcium Sulphate CaSOj is the material used in this work
to test its ability in radiation absorption in order to make
radiation protection by mixing Calcium Sulphate doped
with dysprosium with fly ash collected from National Super
Thermal Power Station, Korba. It is primarily used in the
manufacture of Plaster of Paris for industrial applications.
The novelty in this work is related to the use of fly ash as
radiation protection material with Calcium Sulphate by
examining its thermo luminescence properties.

CaSOQy4. Dy phosphor mixed with fly ash using solid state
reaction method. Then the powder is converted into pallet
form and exposed to y - radiation source of '3’Cs [3]. Dose
is ranging from 1000 mR to 4000 mR. TL glow curves of y

- ray irradiated samples were obtained using a Nucleonix
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10091 TL reader in the temperature range of 20 °C to 300
°C with a heating rate of 5 °C /sec.

The measurement of the dose is also validated by the
calculation of TL kinetic parameters using Chen’s peak

shape method, Initial Rise method, GCD method [3].

II1. RESULT ANALYSIS AND DISCUSSION

A. XRD Analysis:
The XRD properties of the samples were obtained using a
Bruker D2 Phaser diffractometer. The value for 20 in a
range from 10° to 80° is taken with an increment of 0.01°
per sec. The continuous X-ray emitted between scan range
of 9.99 to 79.99 with scan step size 0.02°. The XRD
patterns are shown in the Figure (1) which suggests hkl
values (0, 0, 0). Orthorhombic crystalline phase is indicated
by planes of CaSO4Dy. Only some major peaks are
observed due to the mixing of fly ash in the CaSO4: Dy

Phosphor.
Experimental Data
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Figure (1): XRD of sample CaSOy4: Dy phosphor mixed with fly ash

B.  Thermo-luminescence Glow Curve Analysis:
The TL glow curve of CaSOs4: Dy phosphor mixed with 10
% fly ash shows the variation of glow peaks level with
variation in dose level as indicated in Figure (2). Optimum
peak in observed between 250 °C to 300 °C for all the
doses [4]. The highest peak is obtained for 4000 mR dose
but the TL response for 1000 mR dose is prominent as it is
more closer to the 10 value of intensity in arbitrary units.
We can see that the TL peak for 3000 mR dose is nearby
22 a.u. while the intensity of 2000 mR exposed sample is

very low nearby 8 in arbitrary units. As such we can see

that the 1000 mR dose is having intensity nearby 9 a.u.
which is more analogous with that of Phosphor.
Figure (3) shows that individual TL response and glow

curve peak of 10 % fly ash doped with CaSO4: Dy

phosphor.
—— 1000 MR
26 2000 mR
3000 mR
24 4000 mR

TL Intensity (a.u.)
3

T T T T T T
0 50 100 150 200 250 300

Temperature (°C)

Figure (2): TL glow curve of CaSO,: Dy + FA in range from 1000 — 4000
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Figure (3): TL glow curve of CaSOy4: Dy + FA at 1000 mR

C. Analysis of Kinetic Parameter:
The Kinetic parameters of 10 % fly ash mixed CaSOs4: Dy
Phosphor is estimated by various methods. The methods we
are using are Chen’s Peak Shape (CPS) method, Initial Rise
(IR) method, Glow Curve Deconvolution (GCD) method [5, 6,
7, 8]. The summary of results from various methods is

displayed in the table below:

Table I: Kinetic Parameters for 10 % fly ash mixed CaSO,4: Dy Phosphor



Peak Order of Frequenc
Activation q ¥
Methods Temperature Kinetics
Energy (E») Factor (S)
({9 (b)
265.8 3 0.42 5.46 x 10*
GCD
265.8 - 0.36
IR
Chen’s 265.8 1.43 0.63 5.22x10°
Peak
Iv. CONCLUSION

In the thermo-luminescence study of fly ash mixed with
CaSO4: Dy Phosphor we have concluded that the sample
exposed to 1000 mR radiation of '3’Cs is in analogy with that
of pure phosphor. Other samples at 2000 mR, 3000 mR and
4000 mR are less analogous with phosphor in TL response.
Also kinetic parameters estimated from various methods
(Table 1) indicates that the activation energy of the tested
sample are very much closer/identical to each other which
suggested the fact that the fly ash mixed phosphor material has
good TL response and can be utilized for dosimetric

applications at low dose range.

ACKNOWLEDGEMENT
The author would like to acknowledge the help and support

provided by the Dean Faculty of Science of Dr. C. V. Raman
University Bilaspur, Head & all faculty members of the
Department of Physics of Dr. C. V. Raman University
Bilaspur, Department of Library Science, Dr. C. V. Raman
University Bilaspur, Head of the Department of Physics of Pt.
Ravishankar Shukla University Raipur, and CEO, Ultratech
Laboratories Pvt. Ltd. Kumhari Bhilai (4Accredited by BARC,

Mumbai) For their kind intellectual and technical support.

REFERENCES

[1] M. Ahmaruzzaman, “A review on the utilization of fly
ash”, Progress in Energy and Combustion Science, Vol.
36, pp: 327-363, 2010.

[2] R. Jain, Y.R. Parauha, M.Z. Khan, K.K. Gupta, and S.J.
Dhoble, “Thermoluminescence Properties of Fly Ash with
Divalent Anion Composite for High Dose TL Dosimetric
Application”, ACTA PHYSICA POLONICA A, Vol.
138, No. 3, 2020.

[3] Sabri M. Shalbi, M.S.Jaafar, Naser M. Ahmed, A.M. Al-
jarrah, Abdullah. Naji, Ahmed Alsadig Ahmed, M. A.
Qaeed, “Effect of fly ash geopolymer with 15% barium
Sulphate as a design shielding box on radiation
attenuation using GafchramicXR-0A42 film dosimetry”,
IOSR Journal of Engineering (IOSRJEN), Vol. 07, No.
02, pp: 13-17, 2017.

[4] Joshi S., Gupta K. K., Ubale S. K. and Dhoble S. J.,
“High dose TL response of fly ash collected from coal
fired thermal power plant”, Radiation Measurements,
Vol. xxx, No. 105, pp: 1-7,2017.

[5] Pagonis V., Kitis G. and Furetta C., “Numerical and
Practical Exercises in Thermoluminescence”, Springer
Publication, ISBN: 0-387-26063-3 e-ISBN: 0-387-30090-
2,2005.

[6] L. Strauss & M. Hajek, “Review of methods for
determining glow peaks kinetic parameters of thermo-

dosimeters”, Vienna

luminescence University  of

Technology, 2007.

[7] C.B. Lushchik, “The Investigation of Trapping Centers in
Crystals by the Method of Thermal Bleaching”, Soviet
Physics — JETP, Vol. 3, pp: 390-9, 1956.

[8] Chen R., "Glow Curves with General Order Kinetics”,
Journal of Electrochemical Society: Solid State Science,

Vol. 16, No. 9, pp: 1254, 1969.






Bharat Journal of Science Technology and Humanities
Vol. 7, No. 1, (2021), pp: 09-17

ISSN: 2454-6151 (Printed version)

URL: http://www.cvruresearch.org

A review of Hybrid Machine Learning
Techniques in Medical Diagnosing

Rashmi Gupta!”, Ragini Shukla?

'Department of I.T, Dr. C. V. Raman University, Kota, Bilaspur, C.G.-495113, India.
’Department of I.T, Govt. Naveen College, Baloda, Janjgir-Champa, C.G.- 495559, India.
Email: rashmigupta. 1402@gmail.com, raginishukla008@gmail.com

Abstract: Disease diagnosis using machine
learning helps to perform predictive analysis or
pattern recognition on large data. Hybridized
techniques with feature subset selection to
hybrid classifier can enhance the accuracy in the
disease diagnosis and also help to identify
appropriate and relevant treatments for disease
patients. In this paper, we present a review study
of all the researches that uses various Hybrid
ML approaches employed in the diagnosis and
prognosis of various diseases. The predictions
model discussed here are based on various
supervised hybridized ML techniques. We then
analyze the other factors on which the results of
the diagnostic model depend such as data size,
data sample, quality, feature selection, etc. If we

I. INTRODUCTION

All the healthcare organizations across the world
store healthcare data in electronic format. The
storage of such type of data is increased at a very
rapid rate. Due to the continuous increase in the
size of data in biomedical and healthcare, there is a
need for accurate analysis of medical benefits, early
disease detection, patient care, and community
services. In the present day, the core issue is the
intersection of machine learning and healthcare.
ML methods have become a popular tool for
medical researchers. These techniques can discover
and identify patterns and relationships between

them. Now, the Machine learning techniques are

consider all these factors with different
classifiers, then we are able to develop a highly
accurate diagnostic system. Thus, this work
presents a comprehensive overview of various
techniques used for classification systems Also,
the performances of various Machine Learning
techniques and hybridized machine techniques
in various health domains. This study also helps
to analyze the appropriate technique to develop
a health care diagnosis system for various
diseases.

Index Terms: Machine learning, Support Vector
Machine (SVM), Bayesian network (BN), Artificial
Neural network (ANN), Health care data.

able to predict future outcomes of any dataset very
effectively. We here, present a review of studies
that make use of these methods for the diagnosis
and prognosis of many diseases. In addition, we
discuss the types of ML methods being used, the
types of data they integrate, the overall performance
of each proposed while we also discuss the pros and

cons of various techniques.

Machine learning systems can be used to develop
the knowledge bases used by expert systems [38,
39]. Given a set of clinical cases that act as
examples, a machine learning system can produce a
systematic description of those clinical that

uniquely characterize the clinical conditions. The
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single technique shows the expected level of

accuracy while integrating different machine
learning techniques gives better results and
treatment. Different predictive models were

developed by using machine learning techniques
originating from different research fields by
researchers and helping to give the best solution.
The performance of models varies from one data to
another data, and inconsistency of data is due to
missing value and noise. The accuracy of the
machine learning classification algorithm is an
important concern for researchers to measure how
often the algorithm classifies a data point correctly
in order to develop the appropriate and best

methods for disease diagnosis.

Hybrid machine learning systems combine different
machine learning models for accurate and effective
prediction. Since each method in machine learning
works differently and exploits a different part of
problem space, so their combination or integration
usually gives better performance than individual

ones [30].

II. HYBRID MACHINE LEARNING
MODELS AND METHODS

Different methods in machine learning explore
different hypothesis spaces, use different search
strategies, and are appropriate for different types of
problems [25]. The implementation of HPM shown
in Fig.1 shows the detailed architecture of the
proposed hybrid model. In this system, after
preprocessing activities, we integrate different
classifier or clustering techniques such as Naive
Bayes, SVM, and K-means, etc. for the hybrid
model. A classification process in the machine
learning techniques helps to predict the class label
values for any instance in the dataset. It is also
comparable to clustering in that it also segments
information retrieval into a distinct segment called
classes [30]. Machine learning methods for learning

hybrid models can use combined models or hybrid
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ensembles or both. After evaluating and assessing
the results and accuracy, we find the predicted

model.

A.  Significance of Hybrid Machine Learning and
feature selection in Health Care

Disease identification and diagnosis of ailments is
at the forefront of machine language. Machine
learning techniques help to perform predictive
analysis or pattern recognition on large data sets
also; it plays a crucial role in the design of expert

systems in medical diagnosis [17].

A model with suitable and relevant parameters
reduces the chances of misclassifying and provides
greater accuracy to the overall system. Therefore,
feature selection plays an important role in
classification. A correct selection of features can
lead to an improvement for further learning.
Ensembles of features selection can be used to
maintain stability, giving more accurate, robust, and
stable features. It can be applied in different
scenarios. It is also one of the recent focusing
researches in the field of machine learning. Feature
selection and optimization are essential processes
for any type of data for further process and
the

transformation. Single technology ensures

expected level of accuracy while integrating
different machine learning techniques to give better
results and treatment. So, now a day’s hybridization
techniques become a great virtue to analyze disease
cases. These techniques can be used on disease
datasets to improve redundant, noisy, and
insignificant features. Hybrid machine learning
systems combine different machine learning
models. Since each method in machine learning
works differently and exploits a different part of
problem space, so their combination or integration
usually gives better performance than individual

ones [18].
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B. REVIEW LITERATURE OF HYBRID MACHINE LEARNING
TECHNIQUES:

The study of disease diagnosis has become very
popular and one of the most challenging jobs of the
researcher. Thus, most of the researchers are still
now have been focusing on developing the best and
appropriate methods for the Health care system
which will give more strong results. An extensive
search was conducted [25, 26, 27] relevant to the
use of machine learning techniques in various
diseases used for recurrence and survivability
prediction. However, the accurate prediction of a
disease outcome is one of the most challenging

tasks for physicians.

validation for prediction. With the hybrid approach,
the model obtained promising results with the
classification accuracy of 92.38% which can very
helpful for the physicians for making effective
clinical decisions related to diabetes. In the future,
we can work on developing more refined models
for the diagnosis of diseases.

A hybrid intelligible model was proposed in Ref.
[3] using support vector machines for the prediction
of diabetes. The key aspect was the proposed rules
extracted from the SVM. High prediction accuracy
was obtained which would greatly help in medical

diagnosis.

Another model used for the prediction of heart and

diabetes diseases [40] using ANN and Fuzzy

@ Coown Terget E|||F:]:r|idizeq Neural Network. The datasets are Pima Indians

. o M{Clearning . .
Haalthears |, Chisaas! C o ) S e diabetes and Cleveland heart disease. In order to

o Taitine de ) Optimization Techniques v Technique
Datasets rainng gte | J on Classifier evaluate the performance of the proposed method
— accuracy, sensitivity, and specificity performance
measures that are used commonly in medical
classification studies were used. The classification
1 5 Vi accuracies of these datasets were obtained by K-
e | fold lidation. Th d  method
. ﬁ; /_\ 0 cross-validation. e proposed metho
| Diagnostic Parfermance achieved accuracy values of 84.24% and 86.8% for
model [ : .
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Fig I. The architecture of Hybridized
Machine Learning Technique

As a result, machine learning methods have become
popular tools for medical researchers. But now a
day’s hybridized methods are also used by
researchers so as to improve the accuracy rate and
for better results [39]. The literature contains many
studies which have been implemented using hybrid
structures. A hybrid model based on clustering
followed by classification was presented in Ref.
[30] for the prediction of type-2 diabetes. The
proposed model used K means clustering and a
C4.5 classification algorithm with K-fold cross-
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heart disease dataset, respectively. It has been
observed that these results are one of the best
results compared with results obtained from related
previous studies and reported on the UCI websites.
Many researchers worked on optimized classifiers
to remove irrelevant features and insignificant

instances to increase prediction accuracy.

Hybrid genetic algorithm adopted to find a subset

of features that are most relevant to the
classification task [12]. Two stages of inner and
outer optimizations cooperate with each other and
achieve high global predictive accuracy as well as
high local search efficiency. Proposal of two-stage

hybrid feature selection algorithms adopted [40]



Support Vector Machines (SVM) as a classification
tool, and the extended Sequential Forward Search
(SFS), Sequential Forward Floating Search (SFFS),
and Sequential Backward Floating Search (SBFS),
respectively, as search strategies, and the
generalized F-score (GF) to evaluate the importance
of each feature. Proposal of a hybrid evolutionary
algorithm using endocrine-based PSO and Artificial
Bee Colony algorithm (ABC) for the selection of
optimal feature subsets [19]. The Hybrid method
improves the prediction accuracy of the
classification algorithm with a reduced number of

features.

III. PERFORMANCE METRICS USED IN
MEDICAL DIAGNOSIS SYSTEMS
There exist different metrics in medical diagnosis
systems to measure the performance of the
classification methods like sensitivity, precision, F-
measure, accuracy and specificity, recall. These
performance metrics are generally used to analyze

the performances and accuracy of different models.

A. Accuracy:
This is defined as the ratio of appropriately
classified data to overall classified data.
Accuracy= (TP + TN)/ (TP+ FP + TN + FN)

In above equation
TP = True Positive
TN = True Negative
FP = False Positive
FN = False Negative

B. Sensitivity (Recall or True positive rate):
Recall is how many relevant items are selected. It
is a ratio of true positive to the sum of true positive
and false negative. In medical diagnosis, test
sensitivity (Recall) is the ability of a test to
correctly identify those with the disease (true

positive rate). If the test is highly Recall and the test
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result is negative you can be nearly certain that they
don’t have the disease.

Recall = True positives / (true positive +
false negative)

C. Specificity (True negative rate):
Specificity (SP) is calculated as the number of
correct negative predictions divided by the total
number of negatives. It is also called true negative
rate (TNR).
Specificity= true negatives / (true
negatives+ false positives)

D.  Precision:
Precision is how many selected items are relevant.
It is a ratio of true positive to the sum of true
Test specificity

positive and false positive.

(Precision) is the test’s ability to correctly
recognize those that do not have a disease (true
negative rate). If the test output for an extremely
precise test is positive users can be nearly certain
that they actually have the disease.

Precision = true positive / (true positive +
false positives)

E.  False Positive Rate:

False positive rate is defined as the number of
incorrect negative predictions divided by the total

number of negatives. It is defined as:

FPR =False positive/true negative + false
positive)

F. F-measure:
The F-measure of the system is defined as the
weighted harmonic mean of its precision and recall,
that is
F = (2 * Precision * Recall) / (Precision +

Recall)

IV.  DISCUSSION

In the present review, we systematically reviewed
the literature and researches that used hybrid
classifiers for the diagnosis and prognosis of

various diseases. From all the above reviews we



found that the result or accuracy of any diagnostic
system not only depends on various classifiers, but
it also affects data size, data quality, data sample
taken, preprocessing activity for reducing the
dimensions, etc. After a brief description of the
hybrid ML techniques and the concept of the data
preprocessing methods, we analyze that feature
selection techniques and the classification
algorithms are better than other techniques. It
provides accurate results concerning the prediction
outcomes. Table 1II  shows the various
methodologies used for the diagnosis of diseases
that uses the hybridized method of machine
learning. Many integrating ML algorithm as well as
hybridized feature selection algorithm has been
proposed to overcome and compensate for the
deficiency of a single algorithm. Author used PSO
with Bagged DT and compared the performance of
other classifier algorithms and found that merging
of multiple technologies gave improved results and
accuracy [22]. Similarly, others hybrid classifiers
described in Table-II used various integrated
technology of different disease datasets. The aim of
this study is to conduct a systematic review of all
the applications of machine learning, data mining
techniques, and tools in the field of CKD and other
diseases also. A wide range of tools and techniques
were employed here and gave different results but
the researchers focused point concentrated on
improving  the

results by using multiple

technologies. Obviously, hybrid models can

improve the accuracy rate as compared to

individual ones.

Among the most common applied ML algorithms
relevant to the prediction outcomes of various
diseases are SVM and ANN classifiers were widely
used. So, from the above researches, it is clear that
whatever techniques we are using, the most

important is a type of dataset. However, the choice
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of the most appropriate algorithm depends on many
parameters including the types of data collected; the
size of data samples, the time limitations as well as
prediction type of prediction outcomes. Table-I
illustrates the literature review of the last ten years.
It should be noted that almost all of the works
presented here, performing validation tests for
estimating the performance of their learning

algorithm.

Table I: Recent Research review for
different diseases using Hybrid

classifier
Datasets Methodology Results
99.14%
(using
B t
reast cancer FNN-+KNN cross-fold
(2015) >
validation
)
Diabetes
+ .059
2017) LR+ANFS 88.05%
Diabetes+ 84.24% &
+
Heart diseases ANNFENN 86.5%
Artery disease MLP+MLR+FURIA+D
88.49
(2016) T 7\
Heart diseases
FS+MLP 82.229
(2014) CFS &
Medical EBPSO+ABC
datasets (SVM for optimal 98.49
(2015) feature subset)
Breast cancer
+ 0,
2016) GA-+KNN 99%
Heart disease Better
GA+BPN
(2008) accuracy

Key: FNN —-Fuzzy Neural Network
LR-Logistic Regression

MLP- Multilevel Perceptron

MLR- Multilevel Regression

CFS- Correlation based feature subset

EBSPO-Endocrine based particle swam
optimization

ABC- Artificial Bee Colony algorithm

KNN- K-Nearest Neighbour.




Table II: The summarized methodology gives a brief overview of related work based on hybridization.

Publications

Classifier used

Methodology used

Results

Demerits/Future scope

Karegowda
etal. [17]

(2011)

Genetic Algorithm
and BPN

The Hybrid model with
the integration of Genetic
algorithm and BPN to
diagnose diabetes mellitus

The results showed that the proposed
approach has put performed the BPN
approach without GA optimization,
giving high classification accuracy.

Only classification accuracy is considered.
The method also considers other
performance metrics like specificity, recall,
precision, F-measure.

Patil
et al. [30]

(2010)

C4.5 algorithm

Building a predictive
model using a hybrid
approach

Gave classification accuracy of 92.38
which can be very helpful for the
physicians for effective decision—

making related to diabetes

This system not using any feature selection
technique to remove redundant features.
Feature selection could have increased the
classification accuracy. The proposed system
is limited to only NN for finding the best
method for classifying.

Mohebian et
al. [22]

Particle swarm

Hybrid Computer-aided
Diagnosis System using

Performance was assessed using
holdout and 4-fold cross-validation.

The output of the classification system is not
fuzzy. It will be useful to add risk

optimization (PSO) o Three classifiers namely SVM, DT, assessment to the algorithm and report the
. optimized ensemble . . Lo
with Bagged DT . and MLP were used for comparison. risk of recurrence which is the focus of
(2017) Learning ..
Accuracy was 86%. future activity.
. Logistic regression L . . .
A Hybrid intelligent lassificat 88.05.
Ramazani and NN based Y n, e 1'ge'n Classification accuracy Enhances the performances by comparison
. system with a missing Orthogonal transformational for .
fuzzy inference . . . . . with other methods.
[31](2018) value for imputation reducing dimensions.
system
Obtained a classification accuracy of
o L . .
Sahan et al AHybrid method for 99.14%, which is the hlghest (?ne To use for other disease datasets.
FUzzy LOGIC + K- breast cancer disease. reached so far. The classification
[34] (2007). NN accuracy obtained via 10-fold cross
validation.
. f th d fu
H.R Marateb A Hybrid DM model to accurgcy orte proppse =
Fuzzy rule + PSO . classifier system with feature --
(2014) predict CAD .
extraction was 92%
V. Miscovic .
Hybrid . . . . .
[25] : . Different M/c Learning Comparative prediction of different
classification . -
dels for DT method algorithm
(2014) models for
Th d hybrid syst duced
oAy | o
A.Sengur [33] AIS+FUZZY NN methodology for the
. . . ANN and SVM methods. The
(2008) KNN diagnosis of heart aortic . .
and mitral valve disorders Accuracy obtained with the proposed
’ method 96.9%
Novel hybrid method
ing CFS selecti ith . . -
usn}l)gs o andsi(ecr;z;lnvzl MLR achieves the highest prediction
L. Verma [37] CFS+ PSO +K- clusterine aleorithms accuracy of 88.4 %. Tested this
(2016) means . ga8 . approach on benchmarked Cleveland
Supervised algorithms heart disease data as well
such as MLP, MLR, ’
FURIA, and C4.5.
A hybrid neural network Obtained by k-fold cross-validation
Humour et al that includes an artificial and achieved accuracy values 84.24% To extract rules from trained hybrid neural
o ’ FNN+ ANN neural network (ANN) and and 86.8% for Pima Indians diabetes networks. Extracted rules are thought to be

[15] (2008)

a fuzzy neural network
(FNN).

and Cleveland heart disease dataset,
respectively.

used for diagnosing new patients.
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V. CONCLUSIONS
In this review, we discussed the concepts of
Machine Learning and we outlined the various
hybridized ML techniques and their accuracy
results found by the researchers. Also, most of the
studies that have been proposed focus on the
development models

Hybridized

of  predictive using

techniques and algorithms using
supervised and unsupervised algorithms. Based on
the analysis of their results, it has been found that if
we consider other important factors with hybridized
classifier then we are able to develop a high
diagnostic model.

Future implementation
In the future, we can implement different clustering

and classification algorithms for different
healthcare datasets and compare the accuracy
between different available systems for finding the
best-integrated system. The extension of this work
is the implementation of deep learning because
deep learning provides higher-quality performance

than machine learning.
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Abstract: Indian economy development depends
on many aspects. Our Indian economy run by
money and money is the most important aspect
of every sector. Money work in the economy
system is like blood. As bloods is working in
human body and circulate in body similarly in
Indian economy banking sector is work like
blood circulation of money. Transfer of money,
deposit and withdrawal is impossible without
banks. Bank is ribcage of economic system of
India. In present era banking sector upgrade the
level of service and improve service quality day-
by day. Customer loyalty depends on service
quality. Customer’s satisfaction in the banking
sector represents the good quality of service, due
to the importance of customer satisfaction in the
banking. Banking sector scenario has been
changed drastically due to globalization,
privatization and liberalization. The focuses of
bank are shifting from profit maximization to
increasing the level of satisfaction of customer.
Banks understand the need of customer and its
perception towards available service and fill the
gap between customer’s expectation and
customer perception of the banking service.
Banking sector are one of the core sector. Banks
maintain service quality on the basis of different

dimensions of service quality. Banks maintain
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the level of quality of service provided. To fulfil
customer’s requirement and make them satisfy,
banks modify their strategies and increasing
focus on key factors such as quality of service.
Retention of the customers in any organization
signifies their fulfilment of expectation
regarding service and it relate to a performance.
The service qualities of banks become an
important aspect of customer satisfaction. It has
been proven by long term retention of customers
service quality capture more customers. In this
research paper, researcher represent impact of
banking services on customers and a specific
study between HDFC bank and Punjab national
Bank in India. Here researcher objective is to
study the Indian banking sector services and its

impact on customer satisfaction.

Index Terms: Banking sector, service quality,
Customer satisfaction and banking.

L INTRODUCTION

Banks are the financial institution where money is
deposited and withdrawn by the common people.
Bank lend the money at fix rate of interest, this is
how, working capital works. Bank recovers its
financial cost through interest and maintenance

charges. The service provided by banks have a
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deep impact on the common customer, to increase
the customer satisfaction level, the bank adopts
various methods and improvise its banking service
quality. Financial institutions are obstructed by law
to repay the deposits and borrowings as and when
they fall due for repayment and this amount is
converted as assets, bank have to ensure all the
time that all the assets are relatable in the form of
liquid and can be fully recovered to meet the
liability when need arises. In banks if any income is
not recovered or earned on any advance it is treated
as a non-performing assets where all accrual
income stops and performance of banks can be low.
Banking service of financial institutions play a very
important role in the performance of the bank and
that is why it is very important to maintain service
quality reflect the long term retention of the
customers and force the customer to stay with the
financial institution for long time. In the present
research paper a comparative study has been done
between two banks, Punjab National bank and
HDFC bank which expresses the impact of
Banking services on the customers and shows that

the satisfaction level of the customers.
1I. REVIEW OF LITERATURE

In a study the author [1] has examined the service
quality which depends on delivery of services
failures, bad service quality make customers
dissatisfied. The concept of management service

includes employees too.

In a study [2] it has been searched by the author
that such design structure of service which is
provided to customer is called service product. The
service product is intangible in nature and cannot

be measure in units.

According to the author’s research [3] author
signifies that production management jobs and

service industry make different impact on
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customer’s satisfaction level and it is difficult to

manage as compare to service industry to

manufacturing industry.

In a study the author [4-7] has examined service
quality depends on delivery of service and it is
characterized by the connection to the part of
execution, the administration need to think about
the development of service screening and the
fulfilment level of customers expectations and
execution of service delivery influence service

quality and customer satisfaction.

It is understood from the above studies that service
quality play important role. It is very necessary to
maintain service quality, product of the service
quality should be good and to meet the customer’s
expectations and the delivery of the services should

be good and quality full.

III. OBJECTIVE OF THE STUDY

e To identify the impact of banking service
on customer satisfaction of PNB and
HDFC bank.

e To study the banking service quality of
selected banks

e To analyze the effectiveness of banking
services on customer’s satisfaction of the
selected banks.

Iv. RESEARCH METHODOLOGY

There is need to describe the research methodology
because right design and correct methodology
represent the purity, accuracy, adequacy and
reliability of research. Research methodology tells

the logic behind the research.
A. Research design:

Research design ensures the minimization of bias
and maximization of the reliability of research.
This research is specific study based on selected
bank which make the research specific and clear,

by making specific type of study data to be



collected on banking service and procedure to be

used purposefully.

B. Data Collection Method.:

The collection of data begins after the research
problem. There are two types of data for research
purpose, primary data and secondary data. Primary
data is main tool to gather data and it is direct
approach. In primary data collection data collected
through interview and observation of customer
behaviour. Researcher also used secondary data
which already collected by someone else. Some of
the secondary data is available on banking website

of both selected bank in the form of annual reports.
C. Method of Data Analysis:

For measuring various type of dimensions of
banking service quality and analyzing the collected
data and efficiently to draw sound conclusion some
statistical tools technique used. Collected data
represented in the form of table, graph etc.
Graphical method is used for data representation

and MS-Excel is used to analyze data.
V. DATA ANALYSIS

Data analysis is the discussion of the objective
study and represents the discussion and results on

the basis of collected data.

Table 1: Demographic Profile Analysis

Bank Name
Bank
o .
Name Frequency %o Valid
Punjab
National 98 45.5 45.5

Bank
HDFC

Bank 117 54.5 54.5
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215 100 100
Respondents
B PNB
B HDFC

Discussion: The above table represent the targeted
population of the research, whole populations is
215 from Punjab National Bank 98 (45.5%), 117
from HDFC Bank (54.5%),

customer have

voluntarily participated in the study.

Table 2
Account Holder Type (Punjab National
Bank & HDFC Bank)
Valid
Account | Frequency | %
Percentage

Saving 84 39 39
Current 34 16 16

Credit 52 24 24

Other 45 21 21

Total 215 100 100




Account Holder type

M Saving
M current
m credit

M other

Discussion: The above table represents that the
respondents of the selected population for the study
and hold various type of accounts 39 % saving,
16% current A/c, 24 % Credit and other 21%,
voluntarily participated in the study.

Table 3
Physical Facilities
Physical Banking
Facilities @ service . .
S.N. N=215, Percepti Satisfaction
Mean on
1. Proper 2.9212 3.6021
Information
2. Visually 3.0263 3.2554
Appealing
3. Operating 2.7876 2.9594
Counter
4. Equipment 2.9761 3.3126
and Fixtures
5. Employees 3.3007 3.4391
Appearance
6. Basic 2.6802 2.6420
Amenities
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Discussion: In this study it is concluded that higher
value of mean is signifies most adequate available
service perceived by the customer and lower value
mean shows less adequate available service, the
table state that proper information 2.92, visually
appealing 3.02, operating counter 2.78, equipment
and fixtures 2.97 and basic amenities 2.68. In this
study it is concluded that higher value of mean
shows the high satisfaction customers with
available banking service and lower value of mean
shows less satisfactory services provided by

selected banks.

Table 4
Service quality factors
Service Quality ];?;L{:Eeg
S.N. Factors @ Percentio Satisfaction
N=215 P
1 Employee 3.1405 3.4415
confident ) )
2 | Operating House 2.8640 3.1313
3 Banking 2.8544 2.908
Procedure
4 Timely 3 9119 3.1695
promised service
5 | Problem Solving 3.1408 3.2172
6 Error free 3.3007 3.4391
transaction
- Friendliness and 75131 25274
courtesy
Understanding
8 of specific feed 2.7876 2.9594
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2.5 -

1.5 4

0.5 1 M Perception

Employee confident
Operating House
Banking Procedure
Problem Solving
Error free transaction

Timely Promised Service
Friendliness and courtesyy

Understanding of specific feed

M Satisfaction

Discussion: In this study it is concluded that higher
value of mean show most adequate available
service perceived by the customers and lower value
of mean shows less adequate available service. The
description of above table shows that employee
confidence (3.14), is the most adequate available
service followed by error- free transaction (3.30),
problem solving (3.14), timely promised service
(3.01) , Operating hours (2.86), Banking
Procedure(2.85) and friendliness (2.51) perceived
by the Punjab national bank and HDFC bank.

Table 5
Service Products
Service
Product @ Perception | Satisfaction
n=215 mean
ATM, Tele,
Branch and E- 2.9 33
Banking
Service
Charges 2.51 5.56
Deposits 2.51 2.52
Interest Rate

Credit

e 3.25 3.37
Facilities
6 -
5 .
4 -
3 -
2 -
B Perception
14 | Satisfaction
O -
) )
*i-‘&«"g'qf\\"*&
L & O
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Discussion: In this study it concluded that higher
value of means shows most adequate available
service. From the above table it stated that ATM,
Branch and e- banking services (2.98), Service

charges 2.51, Deposits Interest rates.

VL RESULT & DISCUSSION

The study concluded that reliability and validity
analysis of the data collected. The findings of data
collected signified that there is impact of banking
services on customers. The relationship of banking
sector and customers enhance the level of
customers. The demographic profile indicates that
banks have numerous varieties of customers which
belong to different age group, income, education
and banking service. It is concluded that data is
sufficient to see the impact of banking services.
The study finds that in the banking sector service

provided by employees is error free, transactions



are more satisfactory. The study shows that the
credit facilities followed by ATM, Tele, branch, E-
Banking are most satisfactory service of the bank
and rate of interest on deposits are least customer
satisfactory services rendered by the bank. It’s
found that customer of HDFC banks are more
satisfactory as compare to Punjab national bank.
Punjab national Bank’s customer is most
satisfactory for deposit type of services and least
satisfied with regular type service. HDFC banks
customers are most satisfied of e-banking and
regular services and least satisfied for long term

deposit scheme service rendered by the bank.
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Abstract :

When trade & commerce is carried over the
internet such scenario is known as e-commerce,
i.e. electronic commerce, which means providing
services over the digital dais. Services covered
under this ambit may vary from purchase or
sale of goods & services, payment or receiving of
bills, promoting, advertising etc. E-commerce
allows its consumers to exchange products on
digital basis. In India digital market in recent
trends has shown drastic increase and its going
to increase further in coming years. At present
e-commerce is in, B2B or B2C or C2C or C2B
form.

E-commerce had made business so convenient
that everything is available at the tip of the
finger 24x7. Due to such convenience a lot of
time is saved, and there is easy payment and
return policies. But we know every coin has two
faces and so is the case with e-commerce, it has a
few limitations such as no internet — no business
scenario, long procedure for product return,
there are many cyber threats because online
trade requires a lot of personal information,
such as credit card details, personal mobile
number and address. Sharing of such
information carries the vulnerability of data
leakage. Hence it is advised to use trustable sites
for online shopping. In today’s fast moving era,
e-commerce is a boon for a consumer since due
to shortage of time one can carry business
activities anywhere anytime. This research
paper studies about the customer satisfaction
and retention towards online shopping. In
recent days online shopping is growing day by
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day. It is not just confined to urban areas but
also spreads to rural areas. For the purpose of
this study I have chosen 3 digital platforms, viz.
Snapdeal, Amazon, and Flipkart. In order to
collect data a questionnaire is being made and
the result is based on analysis of data being

received in form of responses to the
questionnaire.
Index Terms: E-commerce, customer

satisfaction, repurchase, online shopping, digital
platform.

L. INTRODUCTION

Sale of produced goods and services as per
requirement by division of work has become an
elongated process in today’s market. In this process
all commercial organizations and their financial
auxiliaries have became a part of this process. Use
of technology & internet in commercial sector is
the new normal in this era. The literal meaning of
e-commerce is use of technology and internet in
commercial sector. For example consumers use e-
commerce for the purpose of sale-purchase,
exchange of information, e-banking etc. The use of
technology and internet is made to maximize
customer satisfaction and organizational profit.
How big is the customer base of an e-commerce?
Whether the customer received expected goods and
services? Are the consumers aware of the detailing
of e-commerce? These are a few factors affecting
the consumer base of e-commerce and the growth
and evaluatione-commerceplatform itself. Growth
of e-commerce gives a large benefit to consumers
such as, exchange of goods and services good be
done anywhere according to the will & wish of
consumer , due to which they are not required to
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visit the market, which in turn saves time labor and
cost of the consumer. Apart from sales and
purchase, option for payment of bills is also
available in e-commerce. Anyone and everyone
could take the services of e-commerce if that
person has correct knowledge of e-commerce, in
that case it would be more convenient for him/her.
The commercial sectors had provided an
opportunity to uplift the traditional trading method
to e-commerce by use of internet, electronics and
information technology. It provided a digital
atmosphere to the consumer [1-6]. Many electronic
services have been inculcated in this spectrum viz.
Electronic Fund Transfer (EFT), e-mail, Electronic
Bulletin Board (EBB), Electronic Data Interchange
(EDI) etc. These make trade and
commerce more convenient, easy and fast, updated,
connect business to business and directly benefit

services

the customer. Any business’s success is known by
its customer loyalty and customer satisfaction. To
make more profits e-commerce providers must
ensure customer retention, so that both consumer
and service provider reap out its benefits.

II. OBJECTIVES OF STUDY

1. To find the effect of quality of online
services on customer satisfaction.

2. To find the effect of quality of online
services on repurchase of goods and
services by online medium.

3. To study the customer satisfaction in
online sale and purchase.

4. To study repurchasing
consumer in online trade.

5. To study the relation between quality of e-
services and customer satisfaction.

attitude of

I11. HYPOTHESIS

1. Online shopping service has a positive
impact on customer satisfaction.

2. Online shopping service
consumer for repurchase.

3. Customer satisfaction influences them for
repurchase from online portals.

4. Online shopping service establishes a
relation between customer satisfactions
and repurchase.

influences

Iv. LITERATURE REVIEW

Effect of e-commerce on customer is such a subject
which requires attention of researchers since the
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quantum of online shopping in today’s world is
quite high. People have shortage of time due to
which they prefer online shopping which not only
saves their time but also provides many options to
compare with. The one which suits them best they
choose that option. Online shopping is the newest
way to procure goods and services. Many
researchers have presented their views in this
regarding this topic. These studies are compiled to
prepare a literature review. Literature reviews of
previous studies are as follows:

Effect of quality of e-commerce on customer
satisfaction, trust and loyalty: An Introduction
(March 2015)

In this research paper a demand for verification
perception of tourists in Malaysia about quality of
e-commerce is being raised. Hotel website affects
customer satisfaction and loyalty [8].

Behavior of consumer towards online shopping:
Empherical study about Dhaka (2018)

In this study customers didn’t have credit cards so
to gain trust of consumers management continues
cash on delivery in its distribution system also
management should send optional products to the
consumer. So that customer gets option to choose
and the organization takes competitive advantage

[9].

Study of relation between e-commerce website
quality and purchase decision (2020)

In this study 5 qualities of e-commerce is
researched viz. website design, trust ability,
accountability, trust and personalization [10-13].

Effect of e-service (online food ordering portal)
quality on customer satisfaction and customer
loyalty with respect to Bilaspur Chhattisgarh
(Dr. Amita Pandey & Dr. Abhishek Kumar
Pathak)

In this study it was found that Bilaspur has a trend
of online food ordering and its growing day by day
and customers are satisfied.

V. PROBLEMS & CHALLENGES
1. To collect data without asking for any

personal detail of the consumer related to
online shopping.



2. The study is based on primary data, and
data collection was quite difficult.
3. Scope of the study is limited.

VI RESEARCH METHODOLOGY

For the purpose of study data is collected by means
of questionnaire sent through google forms. To
which every respondent has responded. Non
probability sampling method is being used to select
samples for the data. Respondent belong to
different age groups and different literacy levels.

VIIL COMPILATION OF DATA

Data could be compiled by two methods:-

A. Primary source:

Such facts which are being collected by the
researcher for the very first time completely from
beginning. Such data is also known as raw data.
Primary data is collected by schedules,
questionnaires & over viewing. I have collected the
required data by means of questionnaire.

B.  Secondary source:

By this method of data compilation a researcher
uses the pre existing data collected by some other
researcher or institute which is collected and
published. Few such sources are research papers,
articles, biographies, materials available in
Shodhganga, magazines, documents etc.

VIII. ANALYSIS OF DATA

On basis of primary data analysis regarding
customer satisfaction and repurchasing attitude of
customer with regard to online shopping is done.
Collected results are shown by pie charts.
Following results have come up on basis of
analysis:-

1. Out of 60 respondents 57 uses online shopping
methods and 3 don’t prefer online shopping.
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Preferebility of Online
Shopping Portal

M prefers online
shopping

Figure 1
Source: Primary Source

2. On analysis of data it was found that, 32
respondent uses Flipkart, 15 uses Amazon, 10 uses
Snapdeal for online shopping.

Online portals
prefered by consumers

B Flipkart
B Amazon

Snapdeal

Figure 2
Source: Primary Source

3. On analysis of data it is discovered that 44
respondents prefer to pay for goods and services
then and there. 13 respondents choose to pay later.

Online Payment

B Prompt
Payment

M Pays Later

Figure 3
Source: Primary Source

4. On analysis of data, it is being observed that out
of 57 respondents, 40 respondentsreceive on time




delivery and 17 respondents rarely receive goods
on time.

On time delivery

H Always
M Rarely

W Never

Figure 4
Source: Primary Source
5. Out of 57 respondents who use online shopping
services 45 respondents are satisfied with the
services, 10 aren’t satisfied with the services and 2
are indifferent in this regard.

Customer Stisfaction
with Services

M Yes

H No

 Indifferent

Figure S
Source: Primary Source

6. Out of 57 respondents who use online shopping
services, 49 are satisfied with product quality and 8
are not satisfied.

Satisfaction with
product quality

mYES
ENO

Figure 6
Source: Primary Source

7. Out of 57 respondents using online
services for shopping 50 said that their
grievance is being solved in no time, 11
said sometimes its quick, & 6 said that it’s
always takes time.
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Greivance Resolving

B Immediate

W Takes
sometime

= Always late

Figure7
Source: Primary Source
8. On analysis of primary data so collected it was
observed that 25 respondents said they get the
benefits of offers whereas 22 said they didn’t get
benefits of offers.

Offer Benefit

mYES
ENO

Figure 8
Source: Primary Source

9. On data analysis it was observed that out of 57
respondents who uses online shopping service, 50
respondents always uses same website, 12 said that
they sometimes prefer the same, & 5 said they
never do so.

Uses same website

m Always
B Sometimes

W Never

Figure 9
Source: Primary Source



IX. OUTCOME & CONCLUSION

Above mentioned study shows that as rest of the
world there is a trend of online shopping in India
and also in Hemunagar block of Bilaspur district in
the state of Chhattisgarh and also this trend is
rapidly increasing day by day. Not only in rural
areas but in also urban areas, residents use online
shopping services. It is all possible because of
internet. As a human body can’t survive without
blood so is the case with e-commerce without
internet. Coverage of e-commerce is increasing
rapidly in rural areas, and it will continue to
increase in future since everyone prefers online
shopping in today’s era. The rural customers are
satisfies with the service and also shows the
repurchasing attitude.

SUGGESTIONS

1. The quality of online shopping services
should be appreciated.
. Distribution channels should be elongated.
3. The lag time for making the goods
available to customer should be decreased.
4. Quality of product is to be improved.

REFERENCE

[1] Fundamentals of Scientific Social
Research and Survey : Dr. SD Singh,
Kamal Prakashan, Indore,2019.

[2] Social Research : Ram Ahuja, Rawat
Publications;2019.

[3] Santosh jay: E- Service Quality: A Model
of Virtual Service Quality
Dimension Managing Service Quality 3,
233-246, 2017.

[4] Jethmal V A Berry L.L. & Parshuram A
The Behavioral Consequences of Service
Quality The Journal of Marketing 31-46
,1996.

[5] Yojna,.

[6] Kurukshetra

[7]1 Research Methodology - Ranjit Kumar,
ISBN 978-1-84920-300-5, third
edition published ,2011

[8] Research Methodology Methods and
Techniques — Second Revised edition —
C.R. Kothari,2014.

[9] http://www.sodhganga.inflibnet.ac.in
[10] http://www.googlescholar.com
[11]http://www.researchgate.com

[12] http://www.wikipedia.com

33

[13]http://www.academia.edu



http://www.sodhganga.inflibnet.ac.in/
http://www.googlescholar.com/
http://www.researchgate.com/
http://www.wikipedia.com/
http://www.academia.edu/




Bharat Journal of Science Technology and Humanities

Vol. 7, No. 1, (2021), pp: 34-39
ISSN: 2454-6151 (Printed version)
URL: http://www.cvruresearch.org

Determination of antimicrobialpotential of aqueous and ethanolic
extracts of tenethnomedicinalplants of Seoni district, Madhya
Pradesh against S. aureus and E. coli.

Praveen Parate!, Naureen S. Khan?*

1.2 Department of Life Science, Dr C. V. Raman University, Kargi Road, Kota, Bilaspur (C.G.),
*Email: nicks30khan@gmail.com

Abstract:

The present research study was aimed to study
the antibacterial potential of ten selected
medicinal plants against skin infections causing
bacterial species like Escherichia coli and
Staphylococcus aureus. Aqueous and ethanolic
extracts of ten selected (Catharanthusroseus,
Hibiscus rosasinensis, Allium sativum Linn.,
Zingiberofficinale Rocs., Curcuma longa Linn.,
Azadirachtaindica, Murrayakoenigii
Linn.,Terminaliabellirica (Gaertn) Roxb.,
Terminaliacatappa Linn. andOcimum sanctum)
ethnomedicinal plants were extracted using
soxhlet extraction method. The antibacterial
activity was performed using disc diffusion
method and determination of Minimum
Inhibitory concentration (MIC) and Minimum
bactericidal concentration (MBC). It was
observed that C. longa showed the highest

activity against S. aureus and E. coli followed

by  Croseus, catappa, M.koenigii and
H.rosasinensis.
Index Terms: Ethnomedicinal plants, Skin
infections, Ethanolic extract, antibacterial
activity.

L. INTRODUCTION

Ethnomedicinal plants have potential medicinal

properties that are used in traditional medicinal
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system to cure many diseases [1]. It is also safe for
people of all age groups. Recently, the use of
medicinal plants is increasing effectively and
researchers throughout the world are working on
the inhibition effects of locally available
ethnomedicinal plants against human pathogenic
bacteria [2].

Seoni is located in the state of Madhya Pradesh
with enriched rich biological diversity. Most of the
population of the district comprises of Gond,
Korku, Kol, Sahariya tribes [3]. The tribal
population mostly depends on forests for their food,
shelter and medicinal needs. The lifestyle of the
tribal population makes them prone to various skin
diseases and skin infections, these infections are
generally caused by common bacterial species like
Escherichia colli,

Staphylococcus  aureus,

Staphylococcus epidermis,

Pseudomonasaeruginosa. In most cases antibiotics
are taken to cure skin diseases and infections
however, long term use of antibiotics is not safe for
health and also develops antibiotic resistance [4].

Ethnomedicinal plants are widely wused for

medicinal purposes and show better healing

compared to conventional medicines [5]. Many

studies have been reported showcasing the

antimicrobial activity of alcoholic and aqueous
extracts of ethnomedicinal

plants  against

pathogenic micro-organisms. Auithor reported the
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antimicrobial study of leaf extract of Acanthus
ilicifolius [6] against Staphylococcus epidermis(S.
epidermis), Streptococcuspyogenes(S. pyogenes),
Pseudomonas aeruginosa(P.aeruginosa),
Lactobacillus  plantarum(L. plantarum),Candida
albicans(C.

using agar well diffusion, MIC and MBC methods.

albicans) and Trichophytonrubrum

It was found that methanolic and acetone extracts
of the plant depicted efficient activity against S.
epidermis and L. plantarum. Author studied the

antimicrobial efficacy of selected medicinal plant

extract (Houttuyniacordata Thunb.,
Tiliacoratriandra (Colebr.) Diels,
Gymnemainodorum (Lour.) Decne and

Gynuraprocumbens (Lour.) Merr using the agar
well diffusion, MIC and MBC method [7].
Alcoholic and aqueous extracts of the plantspecies
were selected for the study. It was concluded that
the ethanolic extract of Houttuyniacordatashowed
highest antimicrobial activity against S. aureus
with MIC 15.63mg/ml and MBC 31.25 and
62.50mg/ml. extract of

Similarly, ethanolic

Tiliacoratri and radepictedhighest inhibitory
activity against P. aeruginosa at MIC 7.81mg/ml
and MBC 125 mg/ml.
Author performed the antibacterial study of
methanolic extracts of three medicinal plants [4]
and

(Lawsoniainermis, Azadirachtaindica,

Achyranthesaspera) against Staphylococcus
aureus, Streptococcus pyogenes, Escherichia coli,
Klebsiellapneumoniae, Pseudomonas aeruginosa,
Shewanellaalage, methicillin-resistant S. aureus
ATCC®43300TM,
ATCC25923,

Klebsiella

Staphylococcus
ATCC25922,
ATCC700603,

aureus
Escherichia  coli
phneumonia and
Pseudomonas aeruginosa ATCC37853 using agar
well diffusion, MIC and MBC method. The
methanolic extract of L. inermis was observed to be
highly efficient against all the tested bacterial

species, also methanolic extract of A. indica
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antimicrobial

All  the

showed activity at  higher

concentrations. three plants extracts
depicted highest activity against S. pyogenes and in
comparative study methanolic extract of L. inermis
was observed to be most efficient followed by A.
indica extract and A. aspera. According to the
above mentioned studies, medicinal plant show
prominent antibacterial activity however, some
locally available traditional medicinal plants are
less known for their activity due to lack of study, in
the present study we report the investigation of
antibacterial activity of ethanolic and aqueous
extracts of ten ethnomedicinal plants against two
pathogenic bacterial species. The results of the

above study can be further used for the commercial

application of these medicinal plants.

I1. MATERIALS AND METHODS

A. Extraction of Aqueous and ethanolic
extracts of Medicinal plants Collection of
plant materials and processing:

Ten plant species (Sadapushpa-
Catharanthusroseus (Leaves), Gudhal- Hibiscus
rosasinensis (Leaves, Flowers), Lasun- Allium
sativum Linn. (bulb), Adrak- Zingiberofficinale
Rocs. (Root), Haldi- Curcuma longa Linn. (Root),
Neem-  Azadirachtaindica Bark),
MeethiNeem-

Baheda- Terminaliabellirica (Gaertn) Roxb (Fruit),

(Leaves,
Murrayakoenigii Linn (Leaves),
JungliBadam- Terminaliacatappa Linn (Leaves)
and Tulsi- Ocimum sanctum (Leaves)) were
selected for the study. The plant parts were washed
thoroughly under tap water to avoid dust and any
unwanted material. The dust free plant parts were
allowed to dry under shade in the laboratory for 15
days. The dried plant parts were then powdered

using electric blender. The fine powder obtained

was sieved through strainer and used for extraction.



B.  Extraction of aqueous and ethanolic
extracts:
Aqueous extracts of all the plant samples were
prepared by boiling ten grams of the powdered
sample in 20 ml of distilled water for 5 minutes.
After cooling the aqueous extracts were filtered
using Whatman filter paper and stored until further
use. For extraction of ethanolic extract, ten gram of
powdered sample was mixed with 80% ethanol and
20% distilled water and soxhlet extracted
overnight. The ethanolic extracts were evaporated
in vaccum under reduced pressure and stored in
sterile bottles until screening.
C. Determination of antimicrobial activity
3.5.1 Media:
Nutrient broth (M002) procured from Himedia®
Pvt.

(M173) procured from Himedia® Pvt.

Ltd. Mumbai and Mueller Hinton Agar
Ltd.
Mumbai were used for the study.
D. Test Organism:
The test organism gram negative organism,
Escherichia coli and gram positive organism,
Staphylococcus aureus were procured from the
District hospital Seoni and used for checking
antimicrobial activity using disc diffusion method.
E.  Determination of antimicrobial activity:

Determination of the antimicrobial activity of the
aqueous and ethanolic extracts was performed
using disc diffusion method [8]. For testing the
antimicrobial activity sterile discs of Whatman
filter paper (number 1) were impregnated with 20ul
of aqueous extract, ethanolic extract each and
distilled water was used as control. A 24 hour broth
culture of the test organism was prepared and
spread on the surface of sterile Mueller Hinton
Agar plates. The impregnated discs with respective
samples were then placed on the inoculated surface
of the agar plates (maximum of 6 discs per plate
including negative control). Further, the agar plates

were incubated at 37°C for 24hr. Antimicrobial
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activity of each sample against the test species was
measured by growth free “zone of inhibition” near
the respective discs. The assay was performed in
triplicate.

F. Determination of Minimum Inhibitory

Concentration (MIC):

Minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) were
used for evaluation of ethanolic extract of selected
plants (Wayne, 2006). MIC of ethanolicextracts
was performed by two-fold serial dilution. Test
tubes were numbered one to ten consecutively and
nine test tubes were filled with 2ml of nutrient
broth. Into test tube 1 and 2, 2ml solution of 100
mg/ml of silver nanoparticles was added and mixed
thoroughly with culture medium. Then, 2ml of the
content of test tube 2 was added to test tube 3 and
mixed completely. The test tubes were serially
diluted in similar manner up to test tube 10. At the
end, 2 ml content of test tube 10 was discarded.
Next, 0.1ml of 1x10°cfu/ml of respective bacterial
suspension was added to test tubes. The test tubes
were incubated at 37°C for 24 hrs. The MIC was
calculated as the lowest concentration at which
bacterial growth was inhibited. Similarly, the MBC
of the bacterial cultures was performed by
transferring one loopful of each of the MIC test
tube to fresh nutrient broth test tubes and incubated

at 37°C for 24 hrs.

IIL. RESULTS AND DISCUSSION
The antimicrobial activity of ten selected plant
species including Sadapushpa- Catharanthusroseus
(Leaves), Gudhal- Hibiscus rosasinensis (Leaves,
Flowers), Lasun- Allium sativum Linn. (bulb),

Adrak- Zingiberofficinale Rocs. (Root), Haldi-

Curcuma  longa Linn. (Root), Neem-
Azadirachtaindica (Leaves, Bark), MeethiNeem-
Murrayakoenigii ~ Linn  (Leaves),  Baheda-
Terminaliabellirica  (Gaertn) Roxb  (Fruit),



JungliBadam- Terminaliacatappa Linn (Leaves)
and Tulsi- Ocimum sanctum (Leaves) were checked
for their antimicrobial activity against S. aureus
and E. coli using the disc diffusion method. In the
study C. longa and C. roseus were found to be
highly active against both the test organisms
followed by A. sativum,T. catappa and H.
rosasinensis. Most of the plant species were found
to show profound activity against gram-positive
bacteria compared to gram- negative bacteria.
Table I and Figure I show the antibacterial
potential of the selected plant extracts. The
ethanolic extract of the test plants was found to be
more efficient compared to the aqueous extract

(Graph I and II).

Table I: Antibacterial activity of selected medicinal

plants

S. Plant Zone of Inhibition (In mm)

N Samples S. aureus E. coli (Gram -
(Gram +ve ve organism)
organism)

Aque | Ethan | Aque | Ethan
ous olic ous olic
1 | Murrayakoen | 9mm 13 Nz Nz
igii Linn mm

2 | Allium NZ NZ 12 17mm
Sativumlinn. mm

3 | Zingiberoffic Nz Nz Nz NZ
inale rocs.
Catharanthu 12m 16 10 14mm
sroseus m mm mm

4 Curcuma 17m 22 NZ NZ
longa linn m mm

5 | Azadirachtai 10m 15 7mm | 13mm
ndica m mm

6 | Hibiscus 7mm 13 NZ NZ
rosasinensis mm

7 Ocimum NZ NZ NZ NZ

sanctum

8 Terminaliabe NZ NZ NZ NZ

llirica

10 | Terminaliaca | 8mm 12 7mm | 12mm

tappa Linn mm
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Figure I: Antibacterial activity against
S.aureus and E.coli

The ethanolic extracts of the selected plants

(Catharanthusroseus, Hibiscus rosasinensis, Alliumsativum
Linn., Zingiberofficinale Rocs., Curcuma longa Linn.,
Azadirachtaindica, Murrayakoenigii
Linn.,Terminaliabellirica (Gaertn) Roxb.,Terminaliacatappa
Linn. andOcimum sanctum) were used to check MIC and

MBC values of the extracts (Table IT).



Table II: MIC and MBC values of selected
medicinal plants

S. aureus E. coli
S. Plant
N'|  Samples  ["3iCc [ MBC | MIC | MBC
1 Murrayakoeni | 1.6pg/ | 1.5pg/ | 1.6pg/ | 1.5ng/
gii Linn ml ml ml ml
2 | Allium NA NA NA NA
Sativumlinn.
3 | Zingiberoffici NA NA NA NA
nale rocs.
Catharanthus 0.9 0.7pg/ 0.9 0.7ug/
roseus pg/ml ml pg/ml ml
4 Curcuma 0.9 0.8pg/ 0.9 0.8ug/
longa linn ug/ml ml ug/ml ml
5 | Azadirachtain | 1.1pg/ | 1.1pg/ | 1.1pg/ | 1.1pg/
dica ml ml ml ml
6 | Hibiscus 2.5ug/ | 2.4pg/ | 2.5ng/ | 2.4pg/
rosasinensis ml ml ml ml
7 Ocimum NA NA NA NA
sanctum
8 Terminaliabel | NA NA NA NA
lirica
10 | Terminaliacat | 2.3pg/ | 2.2pug/ | 2.3ng/ | 2.2pg/
appa Linn ml ml ml ml
3
2.5
2
1.5 -
B S. aureus
1 -
B S. aureus
uS. aureus
05 1 B E. coli
0 -
ST L 2="T"FTTEN
s .2 SIS RS =
Q'%§&“bo“~~um&
N.ASSes3cgag
S523385S8::s§
IV f [SERS E =8
=E35588 558
SsrssivEiis
SESS 58 2C8%
SRS < IS
ST PGV E g
N S

Graph III: Determination of MIC and MBC
values
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Graph II: Determination of antimicrobial
activity of aqueous and ethanolic plant extracts
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The  ethanolic  extracts of  C.longaand
C.roseusshowed least MIC value againstvalues0.9
pg/ml and 0.9 pg/ml against S. aureusand E.
coliwhile, A. indica and T. catappa showed MIC
value of 1.1 pg/ml and 2.3 pg/ml against S.
aureusand E. coli. Also, ethanolic extracts of
M.koengii and H.rosasinensis1.6 pg/ml and
2.5pg/ml against S. aureusand E. coli respectively.
Other
Z.officinalis, O. sanctum and T. bellirica did not

show any activity (Graph III). The least MBC

plant species including A. sativum,

value was observed to be 0.8 pg/ml and 0.7 pg/ml
against S. aureusand E. coli in ethanolic extracts of
C. longa and C. roseus.
According to the results of the antimicrobial
activity of the aqueous and the ethanolic plant
extracts, it was observed that the plant extracts
showed higher activity against the gram positive
bacteria compared to the gram negative bacteria.
This difference in the antibacterial activity is
basically due to the difference in the cell wall
structure of gram positive and gram negative
bacterial species.

Iv. CONCLUSION
The present study gives an insight of the
antibacterial potential of ethnomedicinal plants
which are traditionally used to heal various skin
diseases and skin infections. The antimicrobial
activity of the plant extracts of the ethnomedicinal
plants will further determine their commercial
application in several other medicinal and
pharmaceutical industries. Further studies and data
is required for the commercial application of
traditional ethnomedicinal plants.

REFERENCES

[1] Gonfa N., Tulu D., Hundera K., Raga D.,
“Ethnobotanical study of medicinal plants, its
utilization, and conservation by indigenous people
of Gera district”, Ethiopia Cogent Food &

Agriculture, Vol. 6, pp: 1852716, 2020.

39

[2] Atef N. M., Shanab S. M., Negm S. I. and
Abbas Y. A., “Evaluation of antimicrobial activity
of some plant extracts against antibiotic susceptible
and resistant bacterial strains causing wound
infection”, Bulletin of the National Research
Centre, Vol. 43, pp: 144, 2019.

[3] Bhaskar B. P., Anantwar S. G., Gaikwad S. S.
and Bobade S. V., “Land resource assessment for
agricultural development in Seoni district (Madhya
Pradesh), India”, Journal of Applied and Natural
Science, Vol. 8, No. 2, pp: 750-759, 2016.

[4] Nigussie D., Davey G., Legesse B. A., Fekadu
A. and Makonnen E., “Antibacterial activity of
methanol extracts of the leaves of three medicinal
plants against selected bacteria isolated from
wounds of lymphoedema patients”, BMC
Complementary Medicine and Therapies. Vol. 21,
pp: 2,2021.

[5] Igbal J., “Documentation of ethno-medicinal
plants used by tribes of Mandla district (M.P.)
(India) for the

treatment of keratinophilic

infections”, International Journal

Research, Vol. 2, No. 4, pp: 67-72, 2017.

of Biology

[6] Govindasamy C. and Arulpriya M.,
“Antimicrobial activity of Acanthus ilicifolius: Skin
infection pathogens”, Asian Pacific Journal of
Tropical Disease, Vol. 3, No. 3, pp: 180-1883,
2013.

[7] Janta K. and Thaharn W., “Antibacterial
activity of medicinal plant extracts against some
pathogenic bacteria causing skin diseases”, Science
and Technology RMUTT Journal, Vol. 8, No. 1,
pp: 141-151,2018.

[8] Bauer, A.W., Kirby, M., Sherris, J.C. and
Turck, M., “Antibiotic susceptibility testing by a
standardized singledisk method, American Journal

of Clinical Pathology, Vol. 45, pp: 493-496,

1966.



Bharat Journal of Science Technology and Humanities
Vol. 7, No. 1, (2021), pp: 40-44

ISSN: 2454-6151 (Printed version)

URL: http://www.cvruresearch.org

Ethnobotanical Survey of Medicinal Plants in
Mahuatoli of Jashpur District

Sangeeta Yadav'*, Lata Sharma?

12 Department of Botany, Dr. C.V. Raman University
Kargi Road Kota, Bilaspur, Chhattisgarh, India.
*Email: sangeeta.mel43@gmail.com

Abstract: The study was conducted to record the
traditional uses and the utilization pattern of medicinal
plants in Mahuatoli of Jashpur district. Medicinal plants
have been disserved to be very effectual in the ministration
of various ailments. Ethnobotanical plant species are
reported in which parts of plants are used in various
diseases. These plants are used in various ailments like
skin disease, asthma, blood pressure, and malaria. The
present paper deals with plant species belonging to trees,
herbs, and shrubs. The purpose of the present
investigation was to survey the Ethnobotanical perspective
of Medicinal Plants situated in Mahuatoli of Jashpur
District, to focus on the traditional medicinal plants used
by local communities to treat human diseases, and the
documentation of medicinal plants used to treat various
human diseases in the study area. The findings revealed
that a total of twenty Ethnobotanical plants were
distributed in the study area which belongs to fifteen
different families.

Index Terms: Ethnobotanical, medicinal plants, Traditional
knowledge, Mahuatoli, Jashpur district.

L INTRODUCTION

The role of meditational plant species in ancient health
applications has attracted researchers-eye towards the
ethnomedicines [1, 2, 3]. The use of plant species as traditional
medicines provides a real substitute in healthcare services for
rural communities of developing countries [1]. Presently, the
research on the traditional uses of plant species has conquered
the scientific community. Therefore, the present study was
done to document the traditional knowledge of local
communities of Mahuatoli in the Jashpur district on medicinal
uses of surrounding plant diversity [4,5,6]. Thus, the study was
initiated with the documentation of twenty traditional
medicinal plants knowledge accumulated by the local
communities of the Jashpur district.

II. MATERIALS AND METHODS

A.  Study Area:

40

The Jashpur district lies within the north-eastern corner of
the state of Chhattisgarh and is connected to the border of
Jharkhand and Odisha. It is a Reserve Forest and covers the
Sanna, Bagicha, and Narayanpur region, and the map of
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Jashpur district is represented Fig. I. This space is named the
higher staircase and is climbed through incorporates a wide
selection of minerals found are igneous matter. The three-
climate issue i.e., rain, temperature, and their combination in
conjunction with variations, thanks to the season too.

Fig. I: Map of Jashpur District

B.  Ethnobotanical data collection:

The Ethnobotanical data were collected by means of
present data capture through questionnaires and open
interviews. The questionnaire was designed to focus on the
local names of plants and the parts of the plant used. The
botanical name, local name, habit, parts used, family, and
ethnobotanical use of some ancient healers were tabulated.
These healers were abreast of the analysis team that they were
unwilling to break the information concerning bound to the
medicinal plants and its properties of that they thought-about to
be terribly powerful.

C. Ethnobotanical analysis:

The ethnobotanical data i.e., botanical name, local name,
habit, parts used, family, and ethnobotanical uses, were entered
and summarized using descriptive methods. The preferred
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ranking system was employed for very essential medicinal
plants used to treat stomachache.

III. RESULT AND DISCUSSION

The plant parts most commonly used were roots, leaves, bark,
whole plant, and flowers. The most commonly used plant
forms herbs (5), tree (4), shrub (11) is shown in Table I. Plant
families i.e., Acanthaceac and Rubiaceae have been
represented herbs and shrubs were a total of 6 (Table II). Plant
families i.e., Asphodelaceae, Caricaceae, Moraceae, Rutaceae,
and Solanaceac have been represented as herbs and shrubs
were a total of 17 (Table II).

The medicinal plants recorded in the target area belonged
to the families viz., Acanthaceae, Asphodelaceae, Rutaceae,
Caricaceae, Apocynaceae, Solanaceae, Campanulaceae,
Amaryllidaceae, Euphorbiaceae, Moraceae, Rubiaceae,
Verbenaceae, Fabaceae, and Lythraceae (Table 1.). Herbs were
used most frequently (23.5%) for the treatment of ailments
such as diabetes, stomach problems, gonorrhea, toothache, and
hypertension [1,4,5,6,7,8]. The present investigation identified
the serious threats to ethnobotanical plants. The study also
evaluated that how local people manage medicinal plants and
this will help to understand the best conservation strategies [9].
Earlier several studies have been carried out to evaluate certain
indigenous plant communities especially from tribal regions
[1,4,5,6,8,9]. These healers were privy by the analysis team
and they found that the local communities were unwilling to
tell info regarding bound medicative plants and their
properties. The choice of the use for a specific plant form is
based on the knowledge that is passed on from one generation

to offspring. The mode (%) of the preparation of
ethnobotanical plants forms i.e., herb, shrub, and tree were
recorded 12.6, 40.8, and 14.8 respectively, used by the people
of Mahuatoli in Jashpur district (Fig.II). Hence, these comprise
68.2 % of the total preparation. During the present assessment
of ethnomedicinal plants, a total of 36 plants were observed,
among them 20 plant species were documented as per their
ethanomedicinal applicability in the study area (Table I and
Table II).

Mode of Preparation

Herb
12.6%

Tree
14.8%

Fig II: Mode of preparation of the ethnobotanical plants used by
the people of Mahuatoli in Jashpur district

TABLE I: ETHNOBOTANICAL OBSERVATION OF PLANTS SPECIES IN MAHUATOLI OF JASHPUR DISTRICT

S. No.| Botanical Name Local Name Habit Parts Used Family Ethnobotanical Uses
. Chireta herb is utilized by individuals as a tonic in Fever,
Andrographis . Stem, leaf, L. .. X
1 ) Chiretta Herb Acanthaceae constipation, symptom, loss of craving, intestinal worms,
paniculata and root Lo
skin diseases, and cancer.
It has been employed in delicate fever, wounds and burns,
trointestinal di i t 1 itali
2 Aloe vera Ghritkumari Shrub Leaf Asphodelaceae £as ,rf)m estina dlsorQers, d.1abe . sexug vitality and
fertility, cancer immunity modulation, AIDS,
and numerous skin diseases [1,5].
The seasoner healthful preparation of bael is used to treat
chronic diarrhea, dysentery, peptic ulcers, laxative for
Leaf and . L
3 Aegle mormelos Bael Tree fruit Rutaceae astringency, and metastasis ailments. The leaves of these
fruits and alternative components have medicinal values
[1,5].
Papaya contains several biologically active compounds.
Fruit, leaves, latex, and stem are accustomed to treat
. . Leaf and . . .
4 Carica papaya Papita Shrub fruit Caricaceae roundworm, diarrhea, swelling of the lungs, stoppage
of elimination,  blindness, cardiac  arrhythmia, mycosis,
and baldness [1,5].
Sadabahar has long been employed in Ayurveda and
5 Catharanthus Sadabahar Shrub Leaf and Apocynaceae Chinese medicines andis alleged to. be a Fifne—
roseus flower tested seasoner treatment ~ for ~ managing  conditions
like polygenic disease, infection, sore throats, and cancer.
Capsicum is used locally to treat pain related
Fruit and to degenerative arthritis, shingles, atrophic arthritis, post-
6 Capsicum annum Mirchi Shrub rle 211 Solanaceae herpetic,  neuralgia, neuralgia, ~ diabetes,  neuropathy,
ca fibromyalgia, and back pain.
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Use for all inflammation of the mouth and throat. Herb

l iant Root and C e .
7 Cam{u an,u a Gian Herb ootan Campanulaceae | extract is utilized in wounds or cut healing.
latifolia bellflower flower
Used within the treatment of the many painful diseases
Leaf and . in Ayurveda. Sudarshan is helpful in ear pain, joint pain,
8 Crinum latifolium Sudarshan Herb eaan Amaryllidaceae Y ] P paim. ) P
’ tuber and hemorrhoids.
The seeds of Datura are analgesic anthelmintic and anti-
Leaf, inflammatory and widely used in the treatment of stomach
9 Datura metel Moonflower Herb flower, and Solanaceae aches andviscuspain  that results from  worm
fruit infestation ache and fever from inflammation.
Euphorbia hirta is
Leaf, used historically for feminine disorders, respiratory ailments
10 Euphorbia hirta Dugdhika Herb flower, and | Euphorbiaceae | (cough, rhinitis, and asthma), worm infestations in kids,
stem pimples, and biological process drawbacks.
Euphorbia milii possesses antifungal and antinociceptive
L . Flower and . properties, acts as a natural molluscicide, will curb
11 Euphorbia milii Christ plant Shrub leaf Euphorbiaceae the unfold of schistosomiasis.
It helps manage glucoselevels by increasing internal
Bark, root, . . . .
secretion because of its inhibitor properties. Its antioxidants
12 Ficus bengalensis Bargad Tree seed, and Moraceae o . .
leaf additionally help in reducing sterol levels.
ea
Leaf. bark Every part of the peepal tree- the leaf, bark, shoot, seeds,
. o cat, bark, and  fruit  have many healthful advantages. and  lots
13 Ficus religiosa Peepal Tree seed, and Moraceae L .
. of alternative diseases. from ancient amount.
fruit
Itis employed as an astringent to treat infectious
Flower, disease and infectious disease. associate degree infusion of
14 Ixora coccinea J“ngle Shrub root, stem, Rubiaceae the leaves or flowers of many species is suggested by the
geranium and leaf doctors to treat fever, headache, and pain.
Roots have medicinal properties and are wont to cure
. Root and . wounds, fever, and diseases, whereas Ratanjot oil is
15 Jatropa curcas Ratanjot Shrub Euphorbiaceae . .
leaf popularly used as a toilet article.
Leaves are used for treating protozoal infection,
Leaf, t chickenpox, respirato disease swelling, tumor, high-
16 Lantana camara Putus Shrub eat, Toot, Verbenaceae 3 i . =
and flower pressure level, sores, fevers, colds, and measles.
. The pomegranate has been employed in natural and medical
Fruit, . . . X . .
aid to treat sore throats coughs urinary infections biological
17 Punica granatum Anar Shrub flower, Lythraceae process disorders skin disorders inflammatory disease and
root, and expel tapeworms.
leaf
Effectively 1 high BI P BP). Th
Rawvolfia Root and ?C 1\./e y lowers hig ood Pressure (BP) e
18 . Sarpagandha Shrub Apocynaceae derivatives of the root of sarpgandha are used to manage the
serpentine leaf . .
symptoms of cardiovascular disease naturally.
It has been used for treating skin diseases like infectious
disease, ringworm, cutaneous sensation, and skin
19 Senna tora Chakramarda Shrub ROO;’ 1seefd, Fabaceae disorder and additionally for snakebites.
and lea

alternative healthful provisions from the leaves of this plant
balm are ready for inflammatory disease.
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20 Tamarindus indica Imli

Tree

Seed, fruit,

Fabaceae
and flower

It’s partly dried fruitis employed to form drugs. The seeds
of Imli are employed in constipation liver, bladder
issues, abdomen disorders, and extract of seedsis
employed as watch drops for dry eyes.

TABLE II: FAMILIES OF ETHNOBOTANICAL PLANTS WITH HABIT IN MAHUATOLI OF JASHPUR DISTRICT

S. No. Family Total plant species Herb Shrub Tree
1. Acanthaceae 3 2 1 -
2. Asphodelaceae 3 2 - 1
3. Rutaceae 3 2 - 1
4. Caricaceae 4 1 - 3
5. Apocynaceae 2 - 2 -
6. Campanulaceae 1 - - 1
7. Amaryllidaceae 2 2 - -
8. Solanaceae 4 2 - 2
9. Euphorbiaceae 2 - 2

10. Moraceae 3 2 - 1

11. Rubiaceae 3 1 2 -

12. Verbenaceae 3 3 - -

13. Lythraceae 1 1 - -

14. Fabaceae 2 - - 2

Total 36 18 07 11

Iv. CONCLUSION

There is a clear ought to document content on

variety of plants that are good for health and used

healthful plant usage before it becomes lost for
future generations This study has revealed the
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by the standard healers of the Mahuatoli in Jashpur




space for the treatment of assorted human ailments.
The result of the study divulges that the worth
plants in terms of health benefit and their usages.
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Abstract: This study on fish diversity of Kantoor
Dam was carried out from May 2019 to April
2020. Fresh water fish diversity of
Rajendragram Reservoir is poorly studied.
There is no proper documentation on fresh
water fish resources of Rajendragram Reservoir
of Anuppur Dist. This study aims to prepare
data base of fishes found in Anuppur. Fishes are
the unique creature of animal world. It is one of
the good sources of protein and it is able to
combat problem of nutrition. Total 31 Species
were recorded from Kantoor Dam.

Kantoor Dam,

Index Terms: Fish Fauna,

Rajendragram, Anuppur Dist., Madhya
Pradesh, India.
L. INTRODUCTION

My study area is Kantoor Dam, Sarhara Kona,
Rajendragram, Anuppur Dist., Madhya Pradesh,
India. Fish is one of the most important sources of
animal diet. Fish is a valuable source of protein and
occupied significant position of socio-economical
fabric of South Asian countries. India has rich
biological heritage that qualifies it as one of the
twelve mega diversity nation of the world [1].
There are about 2,546 species of Fishes (about 11%
of the world species) found in Indian waters
Central India harbor a wide. Variety of fresh water
fishes in its diverse water resources such as
streams, rivers, reservoirs sub-terrain aquatic
ecosystem, traditional lakes and domestic ponds.

Reservoir paly a very important role in geo-
influence  chemical

chemical cycling an

composition and material transfer of the river
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system [2]. They are of high elological, economic
and recreational importance [3]. Study of fish fauna
in Madhya Pradesh started with the work [4]. Later
several workers studied the fish fauna of Madhya

Pradesh which includes this work [5-18].

II. STUDYAREA

Kantoor Dam is situated in a rural area of
Rajendragram Anuppur District. Madhya Pradesh.

The Dam is constructed in 1991.

111. Material and Method
The fishes were collected from Kantoor Dam,

Rajendragram Anuppur Dist., and from local fisher
man generally use many types of nets like Gill nets,
Cast nets, Drag nets etc. Fishes were preserved in
10% formalin solution and identified with the help
of standard key and book. This study was
conducted between May 2019 to April 2020. The
fishes were identified [19-22].
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Figure .01

Figure .02

IV. RESULT AND

DISCUSSION
The present investigation of fish diversity of
Kantoor Dam of Rajendragram Dist. A total
number of 31 species of fishes belonging to 3
orders and 8 families. Were recorded fishes belong
Cypriniformes was dominates the order group in
the fish diversity in the Kantoor dam. Fishes found
in Kantoor Dam are edible an importance source of

protein.

Table I: Order wise fish species in Kantoor

Dam.
S. Order No. of Fish Species
No.
1. | Cypriniformes 28
Clupeiformes 2
3. Perciformes 1
Total No. 31
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Figure. 03

m Cypriniformes
(90.3%)

m Clupeiformes
(6.4%)

= Perciformes
(3.3%)



Table II: List of fish fauna recorded from the Kantoor Dam with local name.

S No. Name of Fish Species Order Family Genus Common Name
1 Labeorohita Cypriniformes Cyprinidae Labeo Rohu
2 Labeogonius Cypriniformes Cyprinidae Labeo Kursi
3 Labeocalbasu Cypriniformes Cyprinidae Labeo Calbasu
4 Labeobata Cypriniformes Cyprinidae Labeo Bata
5 Catlacatla Cypriniformes Cyprinidae Catla Catla
6 Cirrhinusmrigala Cypriniformes Cyprinidae Cirrhinus Mrigla
7 Cyprinus carpio Cypriniformes Cyprinidae Cyprinus Common Carp
8 Cirrhinusreba Cypriniformes Cyprinidae Cirrhinus Reba
9 Esomusdanricus Cypriniformes Cyprinidae Esomus Dandia
10 Puntius chola Cypriniformes Cyprinidae Puntius Kotri
11 Puntius ticto Cypriniformes Cyprinidae Puntius Sidhri
12 Puntius sophore Cypriniformes Cyprinidae Puntius Kotri
13 Puntius sarana Cypriniformes Cyprinidae Puntius Sarana
14 Oxygasterbacaila Cypriniformes Cyprinidae Oxygaster Sarangi
15 Ctenophoryngodonidella Cypriniformes Cyprinidae Ctenophoryngodon Grass carp
16 Clariasbatrachus Cypriniformes Cyprinidae Clarius Mongri
17 Hypopthalmichthys molitrix Cypriniformes Cyprinidae Hypopthalmichtys Silver carp
18 Salmostomabacaila Cypriniformes Cyprinidae Salmostoma Chal
19 Tor tor Cypriniformes Cyprinidae Tor Mahseer
20 Ompokbimaculatus Cypriniformes Siluridae Ompok Paniha
21 Wallago attu Cypriniformes Siluridae Wallago Padhani
22 Mpystusseenghala Cypriniformes Bagridae Mystus Seenghala
23 Mystuscavasius Cypriniformes Bagridae Mystus Bade Tengana
24 Mystustengara Cypriniformes Bagridae Mystus Tengana
25 Mystusaor Cypriniformes Bagridae Mystus Bade Tengana
26 Rita rita Cypriniformes Bagridae Rita Kokia
27 Bagariusbagarius Cypriniformes Sisoridae Bagarius Rechha
28 Heteropneustesfossilis Cypriniformes Saccobranchidae Heteropneustes Singhi
29 Notopterusnotopterus Clupeiformes Notopteridae Notopterus Phalia
30 Gudusiachapra Clupeiformes Clupeidae Gudusia Suhia
31 Oreochromis mossambicus Perciformes Cichlidae Tilapia Tilapia

knowledge of fish identification especially local name of
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Abstract: L-asparaginase (EC 3.5.11. L-asparagine
amidohydrolase) is first enzyme, studied very intensively
in human beings with regard to its anti-tumor potential
against tumor of lymphoid precursor, acute
lymphoblastic leukemia (ALL). The current drugs are
suffering from many side effects like immune
suppression, infertility, secondary neoplasm. The
immunogenic complications associated with its present
microbial sources Escherichia coli; Erwinia carotovora
limits its medicinal frontier. So there exists a need of
switching to novel natural sources to serve as non-
immunogenic and better production sources of L-
asparaginase. In the present study, four cultures of
fungal endophytes viz. TSF-1, TSF-2, TSF-3 and TSF-4
selected on the basis of primary and secondary screening
was carried on with L-asparagine as a sole carbon and
nitrogen source and phenol red as pH indicator. The
maximum protein content was observed to be present in
TSF-2 i.e. 2.727 mg /mL and possessed maximum
activity of 6.054 Units/ml. Sample was separated by
SDS-PAGE, stained by silver staining, showed a single
band with molecular weight of approximately ~45kDa

Index Terms: L-asparaginase, fungal endophytes, acute
lymphoblastic leukemia

L INTRODUCTION

L-asparaginase (IUPAC: L-asparagine aminohydrolase, E.C.
3.5.1.1) belongs to amidase group that hydrolyses the amide
bond in L-asparagine to L-aspartic acid and ammonia [1]. L-
asparaginase is an effective antineoplastic agent, used in the
Acute Lymphoblastic Leukemia (ALL) chemotherapy [2].
The enzyme is widely distributed and is found in animals,
plants as well as microorganisms. In recent times L-

49

asparaginase of bacterial origin is used in treatment of ALL.
But, in 60% of patients these came up with serious clinical
complications such as hypersensitivity reactions, toxicity
and instability. Fungal endophytes are group of diverse,
polyphyletic microorganisms which are an integral part of
the plant micro biome, that internally reside within plants
without causing any noticeable infections and live in
mutualistic association with plants for part of their life [3].
The rationale behind studying Endophytic fungi is due to the
fact that they are potential source of unexplored novel
drugs. Fungal endophytes have been recognized as
repository of novel secondary metabolites [4]. Asparaginase
derived from Mucor sp. and Aspergillius terreus, isolated
from decomposing vegetable substrate was reported to be
non-toxic possessed  myelo-suppressive
immunosuppressive activity [5]. The first and most
important benefit is fungal L-asparaginases are non-
immunogenic as they are phylogenetically related and post-
translational modifications are present in their system, being
the eukaryotic microbes and residing inside the plant body
so the stability issues are also tackled. The presence of
extracellular L- asparaginases in fungi also paved the ways
into depth investigations of this enzyme among the various
genera of fungi [6]. L-asparaginase production throughout
the world is carried out mainly by submerged fermentation
(SF). This technique however, has many dis-advantages. It
is cost intensive and has low product concentration. In
addition, it generates excess of effluents and consequently
needs handling and disposal of large volumes of waste water
during downstream processing [7]. In recent years, the
production of enzymes by solid state fermentation (SSF) has

and and
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emerged. It offers many advantages including high product
concentration, less risk of bacterial contamination, ease of
product extraction [8], simple cultivation equipment, low
energy requirements and less waste water generation and
less environmental concerns regarding the disposal of solid
waste [9]. This study orange peel used as substrate due to
easily availability and has all carbon source for production
of enzyme.

I1. MATERIALS AND METHODS

A. Collection of Plant Samples and Surface
sterilization:

In the preset study two plants viz. Azadirachta indica,
Ocimum sanctum, recommended for medicine and readily
available in field and garden at Bilaspur C.G. and each
mature and healthy leaf and stem were used for isolation of
endophytic fungi. The samples were brought to the
laboratory in sterile bags and processed immediately to
reduce the risk of contamination. The healthy plant parts
were washed with distilled water and cut into small pieces.
Then tissue pieces were rinsed in 2.5% sodium hypochlorite
for 15 min followed by washing in sterile distilled water for
5 min. Surface was sterilized with 75% ethanol for 5 min
then rinse in sterile water for three times [10].

B. Isolation of endophytic fungi on Potato Dextrose
Agar (PDA) Media:

Finally the pieces were transferred to dishes of isolation
media, potato dextrose agar. There are four strains of
endophytic fungi were obtained which was screened for L-
asparaginase assay.

C. Screening for L-asparaginase producers:

Primary screening of four endophytic fungi was done for L-
asparaginase production on Modified Czapek Dox (MCD)
agar pH 6.8. The plates were then kept at 28+2°C for 5-7
days. The composition of the MCD agar media is L-
asparagine (10g/L), Glucose(2.0g/L), Potassium di-
hydrogen phosphate (KH2PO4) (1.52g/L), Ferrous sulphate
(FeS0O4.7H20) (0.01g/L), Magnesium sulphate
(MgS04.7H20)(0.52g/L),  Potassium  chloride (KCI)
(0.52g/L), Zink Sulphate (ZnS0O4.7H20) (0.001g/L), Copper
Nitrate (CuNO3.3H20) (0.001g/L), Agar (20g/L), (Patil
M.P., Patil R.H. and Maheshwari V.L., 2012). Secondary
screening for L-asparaginase producers on Modified Czapek
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Dox’s medium was supplemented with 0.3 mL of 2.5%
phenol red dye prepared in ethanol at pH 6.5 with L-
asparagine incorporated in the medium for evaluation of L-
asparaginase activity. L-asparagine acts as sole carbon and
nitrogen source. All the positive fungal isolates were grown
on L- asparagine agar plates for 7 days at 28°C. The color
change from yellow to pink was observed [11].

D. Enzyme production under Solid state
fermentation:

The production of L-asparaginase by endophytic fungi under
solid state fermentation was performed using orange peel as
substrate. Fermentation was conducted in 100 - 250mL
conical flasks containing 10 g of solid substrate, separately.
Solid substrate was moisture with 10mL distilled water and
autoclaved at 121°C, 15 psi for 15 min. Then after cooling
10 6- 108 spores or cells were counted in hemocytometer
and 3mL of inoculum was added to each flask under aseptic
condition. Then incubate at 300C for 7 days [12]. Enzymes
were extracted by adding 20 mL phosphate buffer in all
fermented flask and shaken them at 150 rpm for 2 hours.
Then filtered separately with what Mann filter paper, then
centrifuged at 12000 rpm for 20 min. After centrifugation
supernatant was used as crude enzyme.

E. L-asparaginase assay:

The activity of L-asparaginase was determined by estimating
the amount of NH3 liberated from asparagine during L-
asparaginase catalysis using Nessler’s reagent. For L-
asparaginase determination the reaction mixture composed
of 0.5 M phosphate buffer (pH 6.8), 0.4 M L-asparagine and
enzyme sample, which incubated for 30 min at 37°C. The
reaction was stopped by the addition of 0.5 ml of 1.5 M
trichloroacetic acid solution and the liberated ammonia was
coupled with Nessler’s reagent and quantitatively determined
spectrophotometrically at 436 nm [13].

F. Purification of L-asparaginase:

The purification of L-asparaginase was carried out by salting
out method using ammonium sulphate. Solid ammonium
sulphate was added to the homogenate to reach a saturation
of 70%. The mixture was left overnight at 4°C and then
centrifuged at 10,000 rpm for 20 min at 4°C. The precipitate
obtained was dialysed and the supernatant was raised to 80%
saturation with solid ammoniuam sulphate. The precipitate
collected after each of the 70%, and 80% saturation steps



were dissolved in minimum volume of 50mM Tris-HCl
buffer (pH 8.6) and dialyzed overnight at 40C against the
same buffer [14]. The ammonium sulphate fraction showing
the highest enzyme activity was further purified by ion
exchange chromatography. Four gram of DEAE cellulose
were mixed with 500 mL of 0.02 M Tris HCl an
equilibration buffer.the mixture was left for one hour and the
buffer was poured off with the small particle in the column.
The column was [15] dialyzed sample was then loaded on a
pre-equilibrated DEAE-cellulose column chromatography
(2.6 x 20 cm), and washed with 0.02 M Tris HCI (pH 8.0)
buffer. The proteins were eluted with a discontinuous
gradient of NaCl (0.1 — 0.25 M) prepared in the same buffer.
The flow rate was maintained at 0.5mL/min. with a fraction
volume of 5mL. The fraction eluted at each NaCl
concentration were separately pooled and tested for protein
and L-asparaginase activity determination as mentioned
before. The active fractions were used for testing purity by
Poly Acrylamide Gel Electrophoresis (PAGE) [15].

Detection of proteins by silver staining for SDS-PAGE
protein samples:

SDS-PAGE is used for characterizing proteins and for
weight SDS-PAGE  system
includes: a tank, lid with power cables, electrode assembly,
and cell buffer dam, casting strands, casting frames, combs
and glass plates. It is carried under denaturing conditions as
SDS is used to give uniform negative charge to the protein
[16].

molecular identification.

III. RESULTS AND DISCUSSION

A. Isolation of Endophytic fungi and their pure
culture:

Ocimum sanctum was selected for the isolation of
endophytic fungi. Total four fugal endophytes were isolated
(figure I) and maintained on modified Czapek Dox medium.
Endophytic fungal were observed under microscope (figure
10).

B. Qualitative screening assay for L-asparaginase:

To find the activity of L- asparaginase by quantifying the
amount of ammonia released, Standard curve of Ammonia
was constructed viz. equation obtained was Y= 0.2426x +
0.0655 with R? =0.982, (Graph 2). Then, from this graph the
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Four endophytic cultures were subjected for preliminary
screening in order to assess their potential to utilize L-
asparagine as a nitrogen source. The isolates when grown on
modified czapek dox agar medium with phenol red as a pH
indicator were selected on the basis of their ability to
convert yellow plates to pink under alkaline conditions. The
changed colour indicated the accumulation of ammonia
which resulted as L-asparagine converted to L-aspartic acid
in figure III. All four Endophytic fungi cultures were found
to be positive for extracellular L-asparaginase production.
Whereas, one isolates of endophytic fungi TSF-2 positive
cultures exhibited promising L-asparaginase production and
rest were very slow producers being active after 4-7 days.
TSF-2 found to exhibit highest activity, as pink color
intensity was found to be maximum (Figure III) followed by
TSF-1, TSF-3 and TSF-4 was the slowest L-asparaginase
producer among all the selected positive isolates. Table I
represents the list of fungal endophytes along with their host
plant, the part of host plant from where they are collected,
place of sampling and their ability as L- asparaginase
producers or L- asparaginase non-producers.

C. Enzyme production:

Enzyme production was carried out under Solid state
fermentation using orange peel as a substrate. Each flask has
10g of substrate and moisture with 10 mL water and
autoclaved. Inoculum was added to each flask and incubated
form 6-7days.

After incubation phosphate buffer added to the flask and
shaken at 150rpm for 1-2hrs. Crude enzymes were extracted
followed by filtration and centrifugation. Crude enzymes
were then checked for total protein content and Enzyme
activity. The maximum protein content was observed to be
present in TSF-2 i.e. 2.727 mg/mL. The protein estimation
of all the isolates was done by Lowry’s method as the
amount of protein obtained is important for further findings.
Amount of protein in test samples was calculated by using
the correlation equation obtained by BSA standard curve in
graph 1. The total protein content obtained per ml of culture
filtrate was shown in table II.

D. Quantitative estimation of asparaginase by
Nesslerization:

ammonia released in the test sample was calculated using
following equation:

Finally, activity of the L- asparaginase from test fungal
isolates was calculated in (Units/ml) using the formula as



mentioned previously. In fungal endophyte the crude protein
of TSF2 possessed maximum activity of 6.054 Units/ml and
the lowest activity was observed in TSF-1 ie. 5.282
Units/ml (table III).

E. Purification of Crude enzyme:

The crude enzyme which shows highest L- asparaginase
activity was further purified after large scale production.
The purification of L- asparaginase was carried out by
salting out method using ammonium sulphate and ion
exchange chromatography by using DEAE cellulose
column.

Standard graph of Ammonia
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F. Detection of proteins in SDS-PAGE:

Molecular weight of partially purified enzymes was
determined using SDS-PAGE. In lane 1 standard molecular
weight markers i.e. Crymotrypsinogen A (24kDa), Ova
albumin (45kDa) and BSA (67kDa) and lane 2 protein
samples of TSF-2 were loaded. SDS-PAGE of protein
sample of TSF-2 gives a single band with molecular weight
of approximately ~45kDa showing in figure 4.
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Fig III: Screening of endophytic fungi on MCD using phenol red indicator.
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Table I: Screening of L-asparaginase producers endophytic fungi on MCD agar plates

S. No. | Culture Code | Plant part Host Plant Place of Sampling | Enzyme activity after 5 Days
1. TSF-1 Stem Ocimum sanctum | Koni, Bilaspur C.G. +
2. TSF-2 Stem Ocimum sanctum | Koni, Bilaspur C.G. +
3. TSF-3 Stem Ocimum sanctum | Koni, Bilaspur C.G. +
4. TSF-4 Stem Ocimum sanctum | Koni, Bilaspur C.G. +
Table II: Showing protein content of selected endophytic fungi
S. No. Culture Code 0.D. (at 660nm) Protein Amount (mg/mL)
L TSF-1 1.655 2532
2 TSF-2 1.786 2.727
3 TSF-3 1.246 1.925
4 TSF-4 1.142 1.770
Table III: Shows the activity of the L- asparaginase of endophytic fungi
S. No. Culture Code O.D. (at 436nm) Enzyme activity U/mL
1. TSF-1 0.894 5.282
2. TSF-2 1.034 6.054
3. TSF-3 0.949 5.586
4. TSF-4 0.956 5.625

The current study describes that beside

Iv. CONCLUSION

bacteria, actinomycetes, algae and other known

eukaryotic sources; Endophytic fungi are the micro-
organisms which can be proved to be better source of
L- asparaginase with lower immunogenic response.

Out of four endophytic fungi from medical plants of
bilaspur, Chhattisgar, India TSF-2 (isolated from
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Ocimum sanctum stem) exhibited maximum
potential of L- asparaginase production.

Further profound enzyme kinetics studies,
purification and testing of its anti-tumor potential are
desired to compare with existing commercial L-
asparaginase producers.
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Abstract:

This paper deals with the phytosociological study
of wild edible leafy vegetables of district Bastar
Chhattisgarh. In this study many ethnomedicinal
plants has been extensively studied during winter
season October to February occurred in the year
2018 to 2019 in 2different villages and weekly
village markets of Bastar
district.Phytosociological study was conducted in
the wild leafy plants of Banskot and Dongriguda.
Phytosociological studies of the 2 different sites
were conducted for wild leafy vegetable plants
with their phytosociological aspects that is
%frequency, relative frequency, density, relative

I INTRODUCTION

Plants have long been associated with human
civilization. As the source of food, plants constitute
more than 90% of our food requirements. Wild leafy
vegetables occupy important place among food
providing plants as these are the most important
source of minerals and vitamins. A number of leafy
vegetables are used world wide. Nutritionally, these
are very much important because they not only
provide us the nutrients but also function as roughage
in our food [1]. Leafy vegetables not only provide
food quantity but also make significant contribution
to the population nutrition throughout the year.
Moreover, Since the beginning of human civilization
man has been using many leafy plants and plant part
extract as medicine. Wild leafy vegetables are known
as excellent sources of natural antioxidant. The
importance of antioxidant constituents of wild edible
leafy vegetables has also been established in the
maintenance of health. The tribal people of the area
use maximum number of leafy plant species for
medicinal purpose [2-5].

60

density, abundance, relative abundance as well as
importance value index (IVI). It was found in
researchthat among all 18 plants Corchorus
capsularis and Cordia subcordataare the only two
wild leafy plant that were present in both sites.
The phytosociological study shows that the
Maximum IVI of plant Cleome viscosa and
Minimum IVI of plant Amaranthus hybridus are
found in Bannskot. And Maximum IVI of plant
Brassica compestris and Minimum IVI of plant
Bauhinia purpurea are found in Dongriguda.

Index Terms: Phytosociology, Wild leafy
vegetables, Ethnomedicinal plants,importance
value index, Banskot, Dongriguda.

Being largely associated with mankind food yielding
plants have been studied world wide for their various
aspects like economic value, growth behavior,
biochemical composition, ethnobotanical value etc.
phytosociology is an important aspects for the study
of economically important plants. This is because
phytosociology not only provide in data about the
prevalence of species content of an area rather such
studies also throw light on the impact of
environmental/climatic changes on distribution of
indigenous plants. In this regard [6] have mentioned
that phytosociology is the study of the characteristics
classification, relationship and distribution of plant
communities and it is useful to collect such as data to
describe the population dynamics of each species
studied and how they relate to the other species in the
same community. Phytosociological information
gathered for understanding the structure and function
of the vegetation [7-10]. Such studies also suggest the
ways how to protect our biodiversity and also helps
in understanding the changes that a particular flora
has experienced in the past.
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Phytosociological studies of different flora in our
country have been made by various workers. Some of
them needs to mention are [11] in Kerala, [6] in
Khammam district of Telangana and [12] in
Uttarakhand etc. However, such studies are few and
far between in the state of Chhattisgarh. The only
group working in the field of phytosociology and
ethnobotany of food plants is being led by [3] in
Durg. Bastar of Chhattisgarh is an geographically and
geologically important area of the globe but as far as
botanical exploration of its flora is concerned, it has
large been neglected for centuries. Therefore, the
present study has been made about the
phytosociology of wild edible leafy vegetables of the
area.

In this piece of research work we have tried to study
the frequency, relative frequency, density, relative
density, abundance, relative abundance as well as
importance value index (IVI) of the wild leafy
vegetables ofdistrict Bastar, Chhattisgarh.

II. MATERIALS AND METHODS

Study Sites: The comparative study was conducted
in2different villages i.e., Banskot and Dongriguda of
Kondagaon district of Bastar,
Chhattisgarh.Kondagaon is also the District
Headquarter. Kondagaon Districthas an area of
7768.907 square kilometers. Ithas populationof
5,78,326, Out of the total population, more than 70%
are tribal and comprised by Gond, Maria, Muria,
Dhruva, Bhatra, Halba etc. The two villages under
study have been marked by specific site number for
the purpose of phytosociological study. These are on-

Site-1: Banskot
Site-2: Dongriguda

Climatic condition:There are three main climatic
seasons are summer, winter and rainy. The winter
season starts of November and ends middle of
February. The summer season starts from middle of
February to May. So, rainy season starts from June to
October. In this area climate is tropical and sub
humid with annual air temperature of 27.0°C and
annual rainfall of 1534 mm. The temperature regime
is isohyperthermic whereas moisture regimes are udic
and ustic. The soils of Kondagaon district are red
sandy, red and brown sandy loam, red and black,
skeletal and black. The annual soil temperature is
26.0°C and in summer soil temperature is 29.3°C.

Formula:The following formula were used to
compute different phytosociological parameters was
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evaluated by analyzing the %Frequency, Density,
Abundance, Relative Frequency, Relative Density,
Relative Abundance and IVI according to [13-17]
and as given below:

%Frequency =
Total no.of quadrats in which species occurred

x 100

Total no.of quadrats studies

Density =

Total no.of individuals of a species in all the quadrats

Total no.of quadrats studied

Abundance =
Total no.of individuals of the species in all the quadrats

Total no.of quadrats in which the species occurred

Relative Frequency =
Total no.of occurrances of a species in all the quadrats

x 100

Total no.of occurrances of all species in all quadrats

Relative Density =

Total no.of individuals of a species in all the quadrats

x 100

Total no.of individuals of all species in all quadrats

Relative Abundance =
Total basal area of each species in all quadrats

x 100

Total basal area of all species in all quadrats

Importance Value Index (IVI) = Relative Frequency
+ Relative Density + Relative Abundance

III RESULTS AND DISCUSSIONS

The information given in the species list below has
been analyzed in both sites. Species are classified on
the basis of the habit. So, the investigations have
recorded18 leafy vegetable plants used by tribal
communities and belonging to 15 families. Out of
them13 were herb species, 1 was shrub species, 2
were tree species, 2 were climber species. In my
phytosociological study, green colour of the table
shows value of plant is maximum while orange
colour shows value of plant is minimum. So, the
Maximum IVI of plantCleome viscosa and Minimum
IVI of plantdmaranthus hybridus are found in
Bannskot. And Maximum IVI of plant Brassica
compestris and Minimum IVI of plant Bauhinia
purpurea are found in Dongriguda.The investigations
of wild edible leafy plants in all sites have been given
below in Table: 1.



Table I: Ethnomedicinal importance of wild edible leafy plants of both sites:

S.No. Botanical Name Local Name Family Habit Medicinal Uses
1 Amaranthus hybridus Ropa Bhaji Amaranthaceae Herb Intestinal bleeding, d.l arrhea, excess
menstruation.
L . .. . Piles, diabetes,skin diseases,
2 Bauhinia purpurea Koliaari Bhaji Caesalpiniaceae Tree asthma,dysentery,diarrhea
3 Brassica compestris Sarso Bhaji Brassicaceae Herb Fever, weak.ness, mengtrual disorder,
internal pains
4 Celastrus paniculatus Peng'/Malk.gngln Celastraceae Climber Leprosy, skin d1sea§es,paraly51s,
i Bhaji asthma,fever, sharpening the memory
Snakebites, uterine bleeding,
5 Celosia argentea Siliyari Bhaji Amaranthaceae Herb dysentery, diarrhea, hypertensions,
bloodshot eyes, skin irritation, eczema
Dysentery,wounds,ulcers,
6 Cleome viscose Balalglltl/alfliurhur Cleomaceae Herb herpes,earaches, diarrhea, dysentery,
J stomach pain, piles
Promote menstruation, stomach
7 Colocasia antiquarum Kochai Bhaji Araceae Herb problems, cysts,knee pain
8 Corchorus capsularis Budkari Bhaji Malvaceae Herb Stomacha.che, dy§entery, fevers,
dyspepsia and liver disorders
9 Cordia subcordata Bodi Bhaji Boraginaceae Climber The leaves can be used as fodder for
livestock,to control blood pressure
Head-ache,eye and ear infections,
. Basey/Kew fever, dysentery, snake bite, jaundice,
10 Costus speciosus bhaji Costaceae Herb arthritis, leprosy, skin diseases, asthma,
bronchitis,nose pain
11 Dolicus lablab Sem Bhaji Papilionaceae Herb Anti-helminthic, cough, skin diseases
12 Hibiscus cannabinus Patawa Bhaji Malvaceae Shrub Ac1d1t}{, coughs, dysentery,.blood anq
throat disorders, stomach pain, anaemia
Fever, malarial fever, headache,
13 Leucas cephalotes Gumee Bhaji Lamiaceae Herb urnary complalnts,. sngke bites,
wounds and sores, skin diseases,cold
and cough,asthma
The leaf juice is applied to insects
14 Oxalis corniculata L. Awali Bhaji Oxalidaceae Herb chomps,'bu'rn S anq skin erqptlops,
anthelmintic, astringent, diuretic,
febrifuge, stomachic and styptic
15 Phaseolus vulgaris Barbatti Bhaji Papilionaceae Herb Diuretic esp ccially kldney and heart
ailments, diarrhea.
16 Polygonum plebeium Chanti Bhaji Polygonaceae Herb To control blood pressure
17 Semecarpus Bhelva Bhaji Anacardiaceac Tree Fruits, leaves are used for anti-cancer
anacardium purpose
Burns, corns, cough, cystitis, scurvy,
18 Solanum tuberosum Aloo Bhaji Solanaceae Herb tumors, diuretic
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The data of such phytosociological studies made in
the above said two sites have been represented in

Table-I1

and Table-III.

Data

related

to the

contribution of IVI has been represented through pie
charts. Fig. I and Fig. II shows the maximum IVI and

minimum IVI

respectively of Banskot

arca.

Similarly, Fig. III and Fig. IV shows the maximum
IVI and minimum IVI respectively of Dongriguda

arca.

Table I1: Phytosociological characteristics of leafy vegetables of Banskot

. . . Importance
0 _ _
S No. Name of Plants YoFrequ Density Abun Relative Relatlive Relative Value
ency dance | Frequency | Density | Abundance .
Indices
! Amaranthus 20 04 | 2 3.7 1.9 6.8 124
hybridus
2 Celastrus 40 05 | 12 74 2.3 4 13.7
paniculatus
3 Celosia argentea 100 5.8 5.8 18.5 27.6 19.7 65.8
4 Cleome viscose 90 6.4 7.1 16.6 30.4 24.1 71.1
5 Corchorus 80 1.8 22 14.8 8.5 7.4 30.7
capsularis
6 Cordia subcordata 30 0.7 2.3 5.5 33 7.8 16.6
7 Costus speciosus 50 1.3 2.6 9.2 6.1 8.8 24.1
8 Dolicus lablab 70 2.3 3.2 12.9 10.9 10.8 34.6
9 Semecarpus 60 1.8 3 11.1 8.5 10.2 29.8
anacardium

Relative
Abundance,
24.1, 34%

¥ Relative
Frequency

¥ Relative Density

Relative
Abundance,
6.8, 55%

Relative

Frequency,

3.7,30%

¥ Relative

Frequency

¥ Relative

16.6, 23% Density

Relative

¥ Relative
Abundance

¥ Relative
Abundance

Relative
Density,
1.9, 15%

Density,
30.4, 43%

Fig. I: Banskot- Maximum IVI
(71.1) of Cleome viscosa

Fig.II: Banskot- Minimum IVI
(12.4) of Amaranthus hybridus

Table II1: Phytosociological characteristics of leafy vegetables of Dongriguda
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%Frequ- | Dens Abun Relative | Relative | Relative Importance
S-No. Name of Plants ency ity ) Frequency | Density | Abundance Value
dance Indices
1 Bauhinia purpurea 10 0.2 2 1.9 0.8 4.1 6.8
2 Brassica compestris 50 5.6 11.2 9.8 23.04 23.1 55.94
3 Colocasia antiquarum 60 2.1 3 11.7 8.6 6.2 26.5
4 Corchorus capsularis 40 1.8 4.5 7.8 7.4 9.3 24.5
5 Cordia subcordata 20 0.4 2 3.9 1.6 4.1 9.6
6 Hibiscus cannabinus 60 33 5.5 11.7 13.5 11.3 36.5
7 Leucas cephalotes 20 0.9 4.5 3.9 3.7 9.3 16.9
8 Oxalis corniculata 70 4.2 6 13.7 17.2 12.4 43.3
9 Phaseolus vulgaris 70 2.5 3.5 13.7 10.2 7.2 31.1
10 Polygonum plebeium 80 2.3 2.8 15.6 9.4 5.7 30.7
11 Solanum tuberosum 30 1 33 5.8 4.1 6.8 16.7

Relative
Frequency,

Relative 9.8, 18%

Abundance
,23.1,41%

Relative

~ Relative
Frequency

¥ Relative
Density

¥ Relative
Abundance

Relative
Abundanc
e, 4.1, 60%

Relative
Frequency
,1.9,28%

Relative

~ Relative
Frequency

¥ Relative
Density

¥ Relative
Abundance

Density,
23.04,

Fig. IIl: Dongriguda-
Maximum IVI (55.94) of
Brassica compestris

Iv. CONCLUSION

The output of the present piece of research reflects
the phytosociological and ethnobotanical importance
of the leafy vegetables grown wild and cultivated in
the area of Kondagaon district of Bastar,
Chhattisgarh. The data thus obtained reveal that
different sites studied showed different plants having
maximum and minimum IVI. Difference in the
values of other sociobiological attributes was also
observed.

Ethnobotanical importance of the leafy vegetableshas
also been study with the help of local people as well
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Density,
0.8,12%

Fig. IV: Dongriguda-
Minimum IVI (6.8) of
Bauhinia purpurea

as literature collected. It was concluded that even in
this modern age, people of this area of Bastar depend
on plants for the treatment of various diseases. The
phytochemical study made in future will also throw
light and put evidence for their ethnobotanical
importance. It can be concluded from the overall
study that among all 18 plants Corchorus capsularis
and Cordia subcordataare the only two wild leafy
plant that were present in both sites. The
phytosociological study shows that the Maximum IVI
of plant Cleome viscosa and Minimum IVI of plant
Amaranthus hybridus are found in Bannskot. And
Maximum IVI of plant Brassica compestris and
Minimum IVI of plant Bauhinia purpurea are found
in Dongriguda.
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Abstract:

Rotifers play a crucial role in many ecosystems as
the fish, aquatic crustaceans and their larvae feed
on them. Presence of some rotifer species indicates
the pollution level of water body. The aim of the
present study was to determine the rotifer
population in Kori dam and their seasonal
variation. The collection of water samples was
done in morning between 9:00AM and 11:00AM
at four different sites of Kori dam,Bilaspur
Chhattisgarh. The samples were collected by
filtering surface water through plankton net
which was made up of bolting silk cloth no. 20.
The planktons were properly placed on a slide,
and then the counting was made under a
microscope. A total of 10 rotifers were
encountered in different sites of Kori dam. They
were identified to be as; Brachionus angularis,
Brachionus forficula, Brachionus calyciflorus,
Brachionus caudatus, Brachionus diversicornis,
Cephalodella species, Euclanis species, Keratella
tropica, Keratella tecta,and Keratella procurva.
Highest number of rotifer composition was
recorded in the season of summer (1169 cells/lit),
followed by monsoon (937 cells/lit) and the in
winter (721 cells/lit). Pollution indicator species
from rotifers such as Keratella were identified in
Kori dam. Abundance of genus of the family
Brachionidae i.e. Keratella tecta, Keratella tropica
and of the family Lecanaeidae i.e. Lecanae species
are indicator of eutrophication. Absence of these
rotifer species can be attributed to turbulence
generated by the excess water flow during this
season.

Index Terms: Rotifers, Kori dam, Seasonal
variation.
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L. INTRODUCTION

Aquatic ecosystems are the cradle of life on Earth
and they are still preconditions of life. All organisms
largely contain water and their functions depend on
whether aquatic ecosystems regulate the temperature
of the atmosphere, produce oxygen and maintain
many other processes that are important for
ecosystem functioning Huh. Aquatic ecosystems
provide a home to many species, including
phytoplankton, zooplankton, aquatic plants, insects,
fish, birds, mammals and others. They are organized
at multiple levels, ranging from small cells to
complete ecosystems, to include communities,
populations, species, and genetic levels. Aquatic
ecosystems are thus important maintainers of
biodiversity. Aquatic biodiversity can be defined as
the diversity of life and the ecosystems that make up
the world's freshwater, tidal and marine areas and
their interactions. This includes freshwater
ecosystems, lakes, dams, ponds and reservoirs, rivers
and streams, groundwater and wetlands. The banks of
streams or riparian areas are also important areas
associated with freshwater systems. It also includes
marine ecosystems, covering oceans, estuaries, salt
marshes, sea grass beds, coral reefs, kelp beds and
mangrove forests. Aquatic biodiversity has great
economic and aesthetic value and is largely
responsible for maintaining and supporting overall
environmental health. Man has long depended on
aquatic resources for food, drugs and materials as
well as for recreational and commercial purposes.
Aquatic organisms also rely on great diversity of
aquatic habitats and resources for food, materials and
breeding grounds. Thus degradation of water quality,
depletion of water resources and loss of aquatic
biodiversity are key features of the environmental
landscape, requiring urgent attention to global and
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national scales. Among all freshwater aquatic biota,
zooplankton populations are able to reflect the nature
and potential of any aquatic systems [1]. Zooplankton
serves as indicators of environmental quality in both
lakes and rivers. Distribution, species composition
and community structure are sensitive to changes in
environmental conditions, nutrient enrichment and
varying levels of pollution [2]. The abundance of
zooplankton in the water body is considered an
indicator of productivity. It is closely related to water
quality.

If there is any change in the physicochemical
properties of the water bodies it brings respective
changes in the composition and distribution of
zooplanktons. But the bio-monitoring of the water
bodies determine the quality of water bodies [3].
There are many reports on the structure and
distribution in different parts of India, but there is
scarcity of systematic studies in Chhattisgarh, India.
So, the present study was aimed to investigate the
diversity and seasonal distribution of rotifer
assemblage in Kori dam of Bilaspur, Chhattisgarh.

II. MATERIAL AND METHODOLOGY

Kori Dam also known as Ghongha Tank is located
Skms from Kota, Bilaspur. The dam is situated in the
foothills of Achanakmar Amarkantak Biosphere
Reserve, Bilaspur, Chhattisgarh. The dam is one of
the important water resources of the area. The fringe
villages of the area use the water of this dam for
drinking, cooking, bathing and irrigation purposes.
The fringe villages are completely dependent on this
dam. The samples for rotifers were collected
seasonally from July-2019 to June-2021. Samples
were collected from three different sampling sites,viz
site 1(West side), site 2 North side) and site 3 (South
side) of the Kori dam in the morning time. Analysis
was carried out during the three seasons of the year-
summer, monsoon and winter. Collected samples
were mixed well and brought to the laboratory for
analysis. Water sample of 25 litres was filtered
through the plankton net of bolting silk no. 25 of
mesh size 63 micron. The filtered zooplankton
sample was preserved in 4% formalin [4]. Few drops
of glycerine were added to it to prevent hardening of
rotifers. All zooplanktons were allowed to settle
down at the bottom. Supernatant plankton free water
was removed by siphoning with pipette and the
sample was reduced to the desired volume of 25 ml.
For quantitative estimation of rotifers, 'Sedgewick
Rotifer Cell' was used. Number of rotifers in the SR
cell was derived from the following formula[5].
Rotifers were identified upto the genus/species level
based on the minute morphological details by
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observing them under the microscope and using
standard identification key as described by
Edmondson [6], Sharma &Tonapi [7].

III. RESULTS AND DISCUSSION

The present study was carried out to show the
population of rotifers in Kori dam Bilaspur and their
seasonal variation. The present investigation aimed to
study the diversity and seasonal distribution of rotifer
assemblage in Kori dam of Bilaspur, Chhattisgarh.
During the study it the rotifers show clear
abundances across all the three seasons (Monsoon,
Winter and Summer) during July-2019 to June-2021.
In addition the distribution of Rotifers was seen
across all the sampled sites of Kori dam (Table-I).
The present study reported 10 rotifer species at
different sites and seasons they include ; Brachionus
angularis,  Brachionus  forficula, — Brachionus
calyciflorus, Brachionus caudatus, Brachionus
diversicornis,  Cephalodella  species,  Euclanis
species, Keratella tropica, Keratella tecta,and
Keratella procurva. In the present study it was
observed that the Rotifer species which were found
across all the seasons were Brachionus angularis,
Brachionus forficula, Cephalodella sp., Keratella
tropica (Table-II). The Rotifer species found in
monsoon season were also found in either summer
season or winter season. Rotifer species which were
found in winter only was Keratella procurva.
Pollution indicator species from rotifers such as
Keratella were identified. Abundance of genus of the
family Brachionidae i.e. Keratella tecta, Keratella
tropica and of the family Lecanaeidae i.e. Lecanae
species are indicator of eutrophication [8]. Absence
of these rotifer species can be attributed to turbulence
generated by the excess water flow during this season

[9].

The Seasonal variation in Rotifer composition
(cells/lit.) of Kori Dam is provided in Fig-I1. Highest
number of rotifer composition was recorded in the
season of summer (1169 cells/lit), followed by
monsoon (937 cells/lit) and the in winter (721
cells/lit).

Since rotifers are diverse group of zooplanktons and
act as a major source of food for aquatic organism.
The rotifers play a major role in recycling of the
nutrients as well as energy transfer to higher trophic
levels of an aquatic ecosystem [10]. As it has been
reported that the many studies that rotifers are the
dominating species of zooplanktons in different water
bodies. The variation of the rotifer diversity during
different seasons reports the population dynamic and
structure of rotifers in Kori dam. In addition the



diversity in the rotifer species also can be correlated
with the diversity in the icthyological biodiversity. In
Paranapanema water body 76 species of rotifers were
reported [11]. Deshmukh [12] recorded 28 species of

rotifers from Chhatri

Lake of Amravati with
maximum number of species in summer.

Table I: Different rotifer species and their distribution at different sampling sites of Keori Dam, Bilaspur,

Chbhattisgarh during July 2019 to June 2021(Two years)

STATION
ORDER FAMILY SPECIES
| 11 111 v
Brachionus angularis + + - -
Brachionus forficula + + + -
Brachionus calyciflorus + - - +
Brachionus caudatus + + - -
Brachionus diversicornis - - - +
Rotifera Brachionidae
Cephalodella sp. - - + -
Euclanis sp. + - - +
Keratella tropica + + - +
Keratella tecta - + + +
Keratella procurva + - - +

Table II: Seasonal variation in rotifer assemblage of Kori Dam, Bilaspur, Chhattisgarh during July 2019 to June

2021(Two years)
SEASON
ORDER FAMILY SPECIES
Monsoon | Winter Summer
Brachionus angularis + + +
Brachionus forficula + + +
Brachionus calyciflorus - - +
Brachionus caudatus + - +
Brachionus diversicornis + + -
Rotifera Brachionidae
Cephalodella sp. + + +
Euclanis sp. - + -
Keratella tropica + + +
Keratella tecta + - +
Keratella procurva - + -
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Fig.I: Seasonal variation in Rotifer composition of Kori Dam, Bilaspur, Chhattisgarh during July 2019 to June 2021
(cells/lit.)

The higher ocurance of Brachionus species and
Keratella species has been correlated to the great
tolerance of these species to the eutrophic
environment [13,14]. In the present study both of
these species were found in the dam, thus it can be
proposed that Kori dam is progressing towards
eutrophic state. Seasonally, the number of rotifer in
Kori dam was highest during summer, followed by
monsoon and lowest during winter. In summer, the
factors like water temperature, dissolved oxygen and
water pH play a vital role in controlling the density
and diversity of rotifers [15,16,17]. Rajkumar [18]
found that the number of rotifers was highest during
summer followed by monsoon and lowest during in
winter. The dominance of rotifers in Kori dam can
also be attributed to their short development rate and
fish predation on large zooplanktons of an aquatic
ecosystem.

The rich rotifer diversity in Kori dam reveals the
presence of higher content of organic matter.
However if the process of organic enrichment remain
higher that and organic degradation, then the water
body could proceed towards acute eutrophic
pollution. Since the diversity of zooplanktons
especially is not so much high that the adjacent dams
of the area, but a mass awareness among the fringe
people and tourists is required for proper
conservation of these historical perennial freshwater
bodies. In addition prior management strategies to
conserve this balanced status of the water body are
required. Furthermore it’s essential to monitor

69

physicochemical changes in Kori dam and
bioclimatic variables to integrate a genus-species
specific distribution model, climate change and
rotifer distribution, change in land use, habitat
fragmentation and anthropogenic contamination.



Plate 1. Observation of Rotifers in a water sample of Kori dam.

IV. CONCLUSION

The present contribution of research work provides
a wide vision about the occurrence and distribution
of rotifer species of Kori dam of Bilaspur
Chhattisgarh. The present study revealed 10 species
of rotifers in Kori dam. These recorded rotifers
show normal distribution across different seasons.
The summer season was reported as the most
dominating season in terms of rotifer species
diversity. Since the occurrence and distribution of
rotifer species determine the healthy status of the
Kori dam. But still a mass awareness among the
fringe people and tourists is required for proper

conservation of these historical perennial
freshwater bodies.
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