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8. Content Based Image
Retrieval Using Deep
Learning

* Santosh S., M.Tech, CNE, ** Dr. B. S. Shylaja

Abstract

In many image processing apps, using Convolutional Neural
Networks (CNN) with deep learning conducted an outstanding
performance. Similar pictures can be identified by using CNN-based
methods to obtain picture characteristics from the final layer and
using a single CNN framework. Extraction of the learning function
and efficient comparison of similarities includes the Content-Based
Image Retrieval (CBIR). Extraction of features, as well as similarity
measures, play a crucial role in CBIR. Two datasets like Dataset UC
Merced Land Use and SceneSat Dataset perform the experiments.
Use a pre-trained, millions-trained model of pictures and tailor-
made for the assignment of recovery. Pre-trained CNN models are
used for the recovery method to generate image feature descriptors.
This technique deals with the extraction of features from the two
fully linked layers that are used in the VGG-16 network different
similarity steps to transfer vector learning and retrieval. The suggested
architecture shows excellent efficiency in extracting characteristics
and learning characteristics without previous understanding of the
pictures. The outcomes are assessed and the performance comparison
was made using different performance metrics.

I. INTRODUCTION

Identifying a suitable collection of pictures near an input picture.
Content-based image retrieval is the next step towards keyword-
based frameworks where pictures are retrieved based on their content
data. The efficiency of recovery of a content-based image retrieval

*  Dr. AIT College, Bengaluru, Karnataka, India

shrisanthosh95@gmail.com
**  Professor, Dr. AIT College, Bengaluru, Karnataka, India
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scheme relies primarily on the two variables; 1) representation of
features 2) measurement of resemblance. Convolutional neural
networks are a class of learning architectures that can be used in apps
such as Image Retrieval, Image Classification, Image Annotation,
Image Recognition, etc. Inspired by the excellent accomplishment
of the excellent achievements of the technology in this project with
deep learning algorithms, they used the pictures to be retrieved.
It involves how pictures can be represented and organized based
on the picture of the input request. The primary aspect of image
retrieval based on content is the method of extraction of features.
Some picture characteristics will include colour, texture and shape
from which to determine pictures in content-based image retrieval.
For accurate picture retrieval, 100% matching with the request is
performed and the retrieval depends on the content or characteristics
of the picture in the appropriate picture retrieval.

II. IMPLEMENTATION
Modules description:
A. Images Acquisition

Images acquisition in image processing can be widely described
as the retrieval of an picture from some source so that it can be
passed through whatever procedures need to follow. The picture was
acquired, distinct processing techniques can be applied to the picture
to accomplish the many distinct duties of vision.

B. Pre-processing

The suggested technique involves image extraction from the
2 fully linked pre-trained layers of the CNN model feature vectors.
Because the datasets only had fewer pictures, ImageNet model’s
can be used for pre-trained CNN weights recovery phase. Using
pre-trained models trained on huge millions of image datasets, it
is possible to use the weights directly and architecture learning and
apply the learning to the CBIR tasks. This is learning transfer that
transfers learning “according to the pre-trained model particular
declaration allocated to the issue. By using transfer learning, model
pictures that are distinct from or outside the ImageNet model can be
generated. The model used here for pre-trained CNN is VGG-16.

C. Features Extraction:

The input image is given to a pre-trained CNN and features
were extracted from the last two fully connected layers of the VGG-
16 for both the input image and database. The input picture provided
as a request can be from any source, and the datasets do not need it
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at all. The query picture from the datasets is drawn here. The VGG-
16 has 3 fully linked layers that extract the characteristics the yield
classification layer is Fcl and Fc2 as well as the final layer. Due to
the fine tuning of the pre-trained model by using transfer learning. It
is the method that removes the final classification layer of the output
and uses the rest of the architecture as a fixed extractor of features.

D. Detecting Similarities

Usingdifferentsimilarity metrics, theseextracted characteristics,
the query was compared, input picture based on picture storage
characteristics. A threshold value is set to sort images that are familiar
to the picture input and that are will not be familiar on the basis of the
value of familiarity measures taken. When similarity value reaches
above the limit will therefore will be filtered out and the suggested
mode will deals with the assessment of image resemblance using
different stretch metrics.

E. Statistical analysis

In order to assess and compare the efficiency of the CBIR
assignments using the suggested technique, several studies were
performed on the two datasets. Several studies with several queries
were performed on pre-trained network VGG-16 qualified with
ImageNet dataset and the outcomes consistent with the query picture
were filtered based on their declining resemblance. The size of the
pictures is 224x224. The function vectors obtained from the VGG-
16’s Fcl and Fc2 and both the query’s extracted features as well as
the index collection. The pulled out functions from both the problem
and the index are provided as inputs to the parallel metrics and using
distinct parallel metrics, the range measurement, they are drawn on
the basis that the images of top 5 and the top 10 comparable images
are taken to assess the performance of the scheme.

II1. FEASIBILITY STUDY

At this point, the feasibility of the project is assessed and a
very overall project plan and some cost estimates are submitted
to the business proposal. During the assessment of the system, a
feasibility study will be carried out on the suggested system. This is
to guarantee that it does not burden the business with the suggested
scheme. Some knowledge of the main system requirements is crucial
for feasibility evaluation.

There are 3 main important feasibility considerations study are:
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A. Economical Feasibility

This research is conducted to verify the organization’s financial
effect of the plan. The business can take a restricted quantity of
money into the system’s R&D. The expenses have to be justified. As
a consequence, as most of the methods used are freely available, the
sophisticated scheme was also implemented within the budget. Only
the customized products were required.

B. Technical Feasibility

This study is carried out to confirm the technical feasibility,
i.e. the technical requirements of the system. Any sophisticated
system should not have a powerful demand for the available
technical resources. This will result in heavy requirements on the
technical resources available. This will result in elevated customer
requirements being placed. The system created must have a humble
requirement, as the implementation of this scheme requires only
minimal or null modifications.

C. Social Feasibility

The study aspect is to check the user’s scheme’s acceptance
rate. This includes the method of user training to use the system
efficiently. The system should not put the user at risk, but must
recognize it as a requirement. The level of user acceptance relies
exclusively on the techniques used to teach and familiarize the user
with the scheme. His confidence level it must be raised in order to
generate some positive criticism which is welcomed as the ultimate
customer of the system. Times New Roman or the form of the symbol
(kindly do not use any other font). It may be necessary to treat the
equation as a graphic and insert it into the text after your paper has
been styled to create multileveled equations.

IV. SYSTEM ANALYSIS
A. Existing System:

There are many methods to extract picture characteristics from
the database of the image. One way is to use handmade characteristics
like the color histogram, the gradient-based histogram. The use of
histograms in color and space, Local binary patterns (LBP) Gabor
filters, dual-tree complicated wavelet transform, Gradient Histogram
(HOG) and GIST is a different way to use a handmade Global
descriptor.
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The repossess of pictures involves indexing, searching
and visualizing the pictures that have been obtained. There are
many techniques available to describe an image’s visual content.
These descriptors are further split into characteristics learned and
handcrafted. Handmade descriptors use a predefined algorithm
to extract characteristics where descriptors are instructed manage
the functions acquired with CNN. Varies techniques include SIFT
and SURF, which have proven to be powerful for apps for picture
recovery. SIFT is a handmade descriptor locally and will assist locate
salient patches from a selected picture main points.

B. Problem Statement:

The most difficult problems in the advancing CBIR fields are
the semantic gap between human-eyed high-level semantics and
computer-captured low-level images.

C. Proposed System:

The suggested technique involves extracting image feature
vectors from the pre-trained CNN model’s two fully linked layers.
Because the datasets only had fewer pictures, the ImageNet model’s
can be used with pre-trained CNN weights in the recovery phase.
Using pre-trained models trained on vast millions of picture datasets,
weights can be used directly as well as architecture learning and
teaching can be applied to CBIR assignments. This is transfer learning,
which is ©’ transfer the learning > according to the particular issue
declaration allocated to the pre-trained model. Model images that
are separate from or outside the ImageNet scheme can be produced
by using transfer learning.

The model used here for pre-trained CNN is VGG-16.
Two distinct remote sensing image datasets were set up for the
experiment. The testing method was provided the entire dataset. The
characteristics are obtained a pre-trained model with convolutionary
layers, max-pooling layers and fully interconnected layers. The
model’s fine tuning using both datasets was first technique introduced.
Model good tuning with the two datasets is required using learning
to transfer. First, pre-trained CNN weights are initialized randomly,
followed by information set training. Then the weights obtained
were directly used to train two datasets.
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V. SYSTEM DESIGN
A.SYSTEM ARCHITECTURE:

CONTENT FORMATION STAGE)  (DEEP LEARNING (EXTRACTED FEATURES)

Fig:1 Overall system flow diagram

VI. System Specification
A. System Requirement
» Software Pre-Requisites:

e OS : Windows 7 and above

® [Language Code : Python2.7.14

e Python IDLE

» Hardware Requirements:

e System :  Pentium i3 and above

e Hard Disk : 40GB and above

® Monitor . 15”LED, 15 VGA Colour
® Input Device : Logitech

® Ram : 8GB

VII. Result and Screenshot

|8 Pzznna

=

Fig:1 GUI of CBIR
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Fig:4 Search for relevant Ouery image
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Fig:5 Output of the relevant query image

VIII. Conclusion

The efficiency and precision of the picture recovery scheme
will be increased by initialization of ImageNet pre-trained for fresh
pictures. With the models pre-trained and also by means of teaching
transfer, new images can be obtained with better outcomes. The
comparable pictures are obtained by calculating the resemblance
of characteristics combined together to completely linked surface.
However image features is extracted with help of canny edge
detector.

A. Final Qutcome:
Result Outcome:
® Accuracy in retrieving the similar type of query images.
® We can implement in Google image search, digital library,
Photo archives, catalogs for retail, Face Finding, Industry of
Textiles.
Future Enhancement:

® Query Image size cannot be changed its fixed to 224*224
pixel.

® Training time i.e., indexing the images takes longer span
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ABSTRACT

Titanium dioxide nanoparticles [TiO2 NPs] are increasingly
used in industrial processes to make products such as sunscreens,
cosmetics, anti-dust paints etc., for their ability to block UV rays,
photocatalytic and antibacterial properties as it degrades harmful
organic pollutants like nitric oxide and sulphur dioxide into simpler
products (Smijs, T. G., & Pavel, S.,2011). In silkworms TiO2 NPs are
known to elevate cocooning and total protein contents and promote
expressions of silk gland genes, antioxidant-related genes, promotes
silk protein synthesis. As feed additives of silkworm they are known
to increase feed efficiency, body weight and cocoon shell ratio. In
view of this, a study was undertaken to analyze whether TiO2NP
based colloidal solution can influence the quality of silk synthesis. A
total of 100 larvae of each bivoltine silkworm breeds (CSR2, CSR4,
CSRS5, CSR6, CSR16, CSR17, CSR26, CSR27, CSR50, CSR51,
CSR52, CSR53, S8) were considered along with controls. 1:10
diluted TiO2NPs colloidal solution was smeared onto the mulberry
leaves and fed to the larvae twice daily during the fifth stage and
analyzed further. It was observed that, there was improvement in

*  MMK and SDM Mahila Maha Vidyalaya, Mysuru

** Bivoltine Breeding Laboratory, Central Sericultural Research and
Training Institute, Central Silk Board, Srirampura, Mysuru — 570009

109



larval weight of test batch compared to control. The silk’s tensile
strength and elongation properties are crucial in determining the
quality of silk. Among the several post cocoon parameters analyzed,
elongation and tenacity were significantly improved in breeds — S8
and CSR6, thereby indicating that there is an overall improvement of
silk quality in these breeds. From the above, it could be interpreted
that the performances with respect to the treatment has yielded better
tensile properties of the yarn. The tensile property is important in the
process of silk weaving and is need of the hour. Hence, this study
has got potential to improve the tensile properties of the yarn by
giving supplement feed of TiO2NPs during the late age rearing of
the cocoons.

Keywords: Silkworm, Titanium dioxide, Tenacity, silk quality

INTRODUCTION

The domesticated silkworm, Bombyx mori, an important
economic insect and the foundation of the silk industry in been
influenced by human activities and the migration of people. During
the evolution of domestication, silkworm underwent through a
remarkable change in important events like morphological, behaviour
and developmental traits as compared to its wild progenitor. This
frequently led to the improvement of economically important traits
and the diversification of morphological traits in domesticated
species compared to their wild ancestors. It is of prime interest for
improvement of economically important traits represented in terms
of developmental uniformity among individuals, which forms the
crucial target of artificial selection for silkworm. It is known for its
silk production and its ability to synthesize fibroin.

Surdace

Nanotechnologies are a set of methods and techniques for the
treatment of matter and aimed at obtaining materials with novel
functionalities and improved characteristics. Among the various
materials, nanoparticles play a special role in a wide range of
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applications and, in particular, there are a large number of studies
related to titanium dioxide nanoparticles (TiO2 NPs) (Schimdt &
Strosberg, 2015). Titanium dioxide nanoparticles (TiO2NPs) have
been used in many products such as sunscreens, cosmetics, anti-dust
paints etc., for their ability to block UV rays, photocatalytic and
antibacterial properties as it degrades harmful organic pollutants like
nitric oxide and sulphur dioxide into simpler products. A titanium
dioxide nanoparticle (TiO2 NPs) has been widely used in medicine
and biology (Selin Cesmeli & Cigir Biray Avci , 2019) (Chao
MinTeh & Abdul RahmanMohamed, 2010). Low dose TiO2 NPs
can improve silkworm’s resistance against virus disease; however,
the effect of TiO2 NPs on silkworm silkfibre has not yet been
studied. In silkworms TiO2 NPs are known to elevate cocooning and
total protein contents and promote expressions of silk gland genes,
antioxidant-related genes, promotes silk protein synthesis. As feed
additives of silkworm they are known to increase feed efficiency,
body weight and cocoon shell ratio. In view of this, a study was
undertaken to analyze whether TiIO2NP based colloidal solution can
influence the quality of silk synthesis.

MATERIALS & METHOD

Samples: Bivoltine silkworm breeds selected for the present
study include fifth age silkworm larvae of CSR2, CSR4, CSRS,
CSR6, CSR16, CSR17, CSR26, CSR27, CSR50, CSR51 (D13),
CSR52, CSR53, S8. A total of 100 larvae of each bivoltine silkworm
breeds were considered for TiO2NP (Colloidal solution) treatment
along with controls. 1:10 diluted TiO2NPs colloidal solution was
prepared. Mulberry leaves were smeared with 1:10 diluted TiO2 NPs
and fed to the larvae twice daily during the fifth stage. Larval weight
of test and control was noted everyday during the treatment. After
final day of treatment, 10 larvae each from control and treatment
batch were collected to record total weight of larvae and 5 dissected
for recording silk gland weight. The control and TiIO2NP treatment
cocoons were collected after spinning to assess the post cocoon
parameters that influence the silk quality, particularly to analyze

tensile properties of the silk.
7
;9

Silkworm larvae silkworm cocoons
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RESULT
ANALYSIS OF LARVAL WEIGHT

Ten silkworms from both treated and control were chosen
randomly and weighed. The weight of silk gland recorded in the
present experiment is represented graphically indicating that there
was considerable increase in the total body weight of eight breeds
(CSR2, CSRS, CSR6, CSR16, CSR27, CSR50, CSR51, S8) among
the 11 breeds after the TiO2NP based colloidal treatment. This
indicated that the breeds show differential response to the treatment

BEFORE TREATMENT
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ANALYSIS OF SILK GLAND WEIGHT

The silk gland of 5 control and TiO2 NPs treated larvae was
weighed and results indicated higher weight gain of silk gland
among eight breeds CSR2, CSR4, CSRS5, CSR17, CSR27, S5 and
D13 whereas lesser weight gain was observed for four silkworm
breeds - CSR6, CSR16, CSR26 and S8. This further represents the
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varied influence of TIO2NPs among the bivoltine silkworm breeds.
However, overall the TiO2NPs treated larvae showed greater silk
gland weight when compared with the control. The study emphasizes
that the leaf consumption rate directly influences the silk-producing
capacity and body weight of the silkworm. Further, TiO2 NPs can
mediate the synthesis of ecdysterone to affect silkworm growth and
development ( Li, F., Gu, Z., Wang, B. et al. ] Chem Ecol , 2014).
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POST COCOON ANALYSIS

The silk’s tensile strength and elongation properties are crucial
in determining the quality of silk. Among the several post cocoon
parameters analyzed, elongation and tenacity were significantly
improved in breeds — S8 and CSR6, thereby indicating that there
is an overall improvement of silk quality in these breeds. The yarn
samples were subjected to Tensile Testing and the results are as
follows

SI | Breed/ Control Treated

No | Race | Tenacity | Elongation | Tenacity | Elongation
G/Dr % G/Dr %

01 [S8 3.1 12.8 3.2 15.8

02 [CSR2 2.6 13.4 2.9 15.1

03 |CSR 6 2.6 10.4 2.6 12.3

04 |D13 3.2 14 33 15.3

05 |CSR 5 33 14 3.9 14.9

06 |CSR 16 3.0 15 3.0 15
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CONCLUSION

Feeding TiO2NPs based colloidal solution could promote
silkworm growth and development and increase silk fibroin synthesis
as evident with improvement of the larval weight and silk gland
weight among the control and treated batches. Further, it could be
interpreted that the performances with respect to the treatment has
yielded better tensile properties of the yarn. The tensile property is
important in the process of silk weaving and is need of the hour.
Hence, this study has got potential to improve the tensile properties
of the yarn by giving supplement feed during the late age rearing of
the cocoons.

INTERPRETATION & DISCUSSION

TiO2NPs based colloidal solution when given as supplement
feed during the late age rearing of the silkworms showed improvement
in their silk gland weight, overall body weight and the silk’s tensile
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properties. The improvement in the tensile property may be due to
structural changes, on which further study can be done. Silk is being
used as a biomaterial in various medical fields thus improving its
tensile property impacts its applications (Vepari, C., & Kaplan, D.
L.,2007). Its use as a biomaterial scaffold for regenerative medicine
and stem cell research can be effected by the improved tensile
property of the silk fibroin

(XiaohuiZhang®Michaela R. Reagan®David L.Kaplan®, 2009,)
(JiangweiChen*!'YingfeiZhan®' YabinWangc'DongHan*BoTao®
ZhenliLuo*SaiMa*QunWangXiangLi* LiFan® Congye Li* Hongbing
Deng® Feng Cao®, 2018).
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Abstract:

Halophiles are extremophile organisms that thrive in
environments with very high concentrations of salt and can withstand
and carry out reactions efficiently under extreme conditions. They
require 3-25% of sodium chloride for growth, and they can be
selectively isolated in different media. Halophiles are categorized
as slight, moderate or extreme, by the extent of their halo tolerance.
Isolation of halophiles is done by enrichment culture method and
halophilic medium is used as selective media. The bacterial isolates
were isolated by serial dilution technique and plating was done.
The bacterial strains were identified by staining techniques, plating
on selective medium and biochemical tests. The cells were lysed
to determine the solute content by subjecting to spectrophotometer
analysis. It is concluded that these halophilic isolates are not only
diverse in phylogeny but also in their enzyme characteristics. The
isolated bacterial strain was found to be Gram-positive strains,
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catalase positive and aerobic. Optimum growth was observed at 35°C
and pH 7. The study aimed at isolation and extraction of protease
among halophilic bacteria producing enzymes for industrial value.
There is significant diversity among halophiles from saline habitats
of Mangaluru region and the potential isolated strain was studied for
an industrial efficient strain for the production of protease.
Keywords: Halophiles, Halotolerant, Solute content, Protease.

Introduction:

Moderately halophilic bacteriaare widely distributed throughout
hypersaline habitats and require 3 to 25% w/v Nacl for satisfactory
growth (Kushner.D.J et al., 1988). The study of bacteria from
marine origin and their potential role in the production of bioactive
compounds is becoming a new topic for research (Faulkner.D.J
2001).

Halophilic microorganisms have been explored in different
field of biotechnology (Mellado et al., 2003). Halophilic enzymes
have highly negative surface charge with hydrated carboxyl groups
protected by high salt concentration. Such is to avoid unfolding and
maintain the solubility of protein (Joo and Kim, 2005). However,
salt tolerant enzymes remain unexplored.

Different groups of enzymes are produced in halophilic bacteria
particularly protease; these enzymes serves various industrial
purposes (Mariana Delgado et al., 2012). These are the single
class of derivative enzymes that catalyze the cleavage of peptide
leading to total hydrolysis of proteins. They are physiologically
significant for living organisms given their crucial application in
both physiological and commercial fields. Proteases are ubiquitous
in various sources such as microorganisms, plants and animals.
Given that the plant and animal protease cannot meet the current
global demands, microbial protease has thus gained increasing
interest. Most commercial proteases are neutral and alkaline. The
increase in the microbial proteases accounts for approximately
60% total enzyme sales in the world (Banik and Prakash, 2004).
Protease comprises one of the most important groups of industrial
enzymes with versatile applications, such as in cheese-making, meat
tenderization, detergents, dehairing, baking, waste management and
silver recovery (Kumar et al., 2005).
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Variant microorganisms were used to produce protease,
genus Bacillus were so far the most important group of enzymes
produced commercially (M.A.Ferrero et al., 1996). Bacterial strains
are generally more used as they offer higher activities compared to
yeasts and tend to have neutral or alkaline pH optima and are often
thermostable.

Materials and Methods:

Sample Collection:

Water sample was collected into sterile bottle from Mangaluru
region, Karnataka and stored at 4°c in the laboratory until used for
isolation of the strains.

Enrichment and Isolation of Bacteria:

Enrichment cultures and techniques to isolate moderately to
extremely halophilic microorganism are performed in Nutrient Agar
medium. pH was adjusted to 7.2+0.1 before autoclaving. Enrichment
cultures were sub cultured several times under the same conditions
with different Nacl concentration (3% - 25%). Aliquots (100ul)
of 10-4 -10-6 dilutions were plated on to agar medium. After four
days of incubation at 37°c, there were orange, yellowish, cream,
transparent colonies. Different colonies were picked and streaked
several times to obtain pure cultures. These isolates were grown
on selective media and were chosen for further characterization.
In biochemical tests, Catalase test, Gelatinase, Amylase, Protease
assay were performed (Aneja, 2003).

Gram Staining:

The gram stain is a differential stain which is used to differentiate
bacteria into two groups Gram positive bacteria and Gram negative
bacteria. The technique is based on the fact that Gram positive
cell wall has a stronger attraction for crystal violet when iodine
is applied and therefore retain the crystal violet and therefore will
remain purple after decolorizing while Gram negative bacteria will
be colorless after decolorizing with alcohol, counterstaining with
safranin will make them to appear pink.

Catalase Test:

The glass slide was held at an angle and few drops of 3%
hydrogen peroxide were allowed to flow slowly over the culture. The
emergence of bubbles from the organism was noted. The presence of
bubble displayed a positive test indicating the presence of enzyme
catalase. If no gas is produced, this is a negative reaction.

119



Amylase Test:

In this test, isolate was point inoculated on starch agar plates
and incubated at 37°c for two days. After incubation, iodine solution
was poured on the production of clear zone around the microbial
growth.

Gelatin Liquefaction:

Gelatin is a protein produced by hydrolysis of collagen.
Hydrolysis of gelatin is brought about by microorganism capable of
producing a proteolyticexo enzyme, it can be detected by observing
liquefaction because gelatin is also precipitated by chemicals that
coagulate proteins while the end products of degradation are not
precipitated by same chemicals.

Methyl red test:

All enteric micro-organisms ferment glucose and produce
organic acids. The methyl red indicator is used in this test. MRVP
media was prepared and pure culture was inoculated. Incubate
aerobically at 37°C for 24 hours. Aliquot 1ml of the broth to a clean
test tube. Reincubate the remaining broth for an additional 24 hours.
Add 2-3 drops of methyl red indicator to aliquot. Observe for red
color immediately.

Voges Proskauer test:

VogesProskauer test determines the capability of some micro-
organisms to produce non-acidic or neutral end products, such as
acetyl methyl carbinol, from the organic acids that results from
glucose metabolism. MRVP media was prepared and pure culture
was inoculated. Incubate aerobically at 37°C for 24 hours. Aliquot
2ml of the broth to a clean test tube. Reincubate the remaining broth
for an additional 24 hours. Add 6 drops of 5% o- naphthol and mix
to aerate. Add 2 drops of 40% potassium hydroxide and mix well to
aearte. Observe pink red color at surface within 30 minutes. Shake
the tubes vigorously during the 30 minute period.

Detection of solute component:

5 ml of bacterial culture centrifuged at 5000 rpm for 10 minutes.
Pellet is collected and supernatant is discarded. Lysis buffer along
with the pellet is kept at 60°c for 20 minutes. Then it is centrifuged
at 5000 rpm for 10 minutes. Supernatant is collected and subjected
to uv-visible light to check the solute content present in it.
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Medium and Incubation:

Nutrient Broth was used as the common growth media as well
as stock media. Incubation was carried out at the growth medium
at 30°c at 150 rpm for 18 hours. After incubation the culture media
centrifuged at 7200 rpm for 10 minutes to obtain the cell free
supernatant (CFS). The protease activity studies were carried out
from the CFS.

Protease Assay:

Proteolytic activity was carried out according to Casein-Pholine
Method (R.S. Boethling, 1975). Culture media was centrifuged
at 7200 rpm for 10 minutes and CFS was used as enzyme source
however 1% casein (dissolved in 0.1M phosphate buffer, pH 7.0)
was used as substrate. 1 ml of enzyme and 1 ml of substrate was
incubated at different temperatures for 60 minutes. The reaction
was terminated by adding 3 ml of trichloroacetic acid (TCA). One
unit of protease activity was defined as the increase of 0.1 unit optic
density at 1 hour incubation period. Total protein amount of CFS
was measured by Biuret Method.

Result and Discussion:

Gram Staining:

The bacteria which is found in the sample is Gram positive
bacteria (a Coccus species) as the cell wall of these has a stronger
attraction for crystal violet when iodine is applied and therefore
retain the crystal violet and remain purple in colour. These are
coccus or spherical in shape.

Catalase Test:

When hydrogen peroxide was allowed to flow slowly over the
culture, the emergence of bubbles from the organism were seen.
Hence the presence of bubble showed a positive test indicating the
presence of enzyme catalase.
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Amylase Test:

Isolates was found to be Amylase positive as they showed clear
zones around the colonies by addition of iodine solution.

Gelatinase Test:

The gram positive coci showed good gelatinase activity,
indicating the ability of micro organism to produce protease

Methyl Red test:

A distinct red color is seen in the tube that indicates the positive
result.

JUL LW
L

Voges Proskauer test:

Pink red color at the surface was seen in the tubes that indicates
the positive result.
Detection of Solute Component:

Ectoine, Hydroxyectoine, Sucrose, Mannitol are the components
which were detected by the spectrophotometer in the bacterial
culture. Hence it confirms the bacterial strains to be a halophile.
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Figure 3 OD 0.222 showing solute concentration as 6.3mg/ml
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Protease Assay:

Sample Crude Total protein Enzyme Specific
Protease 25% (m I;ml) Activity Activity
Nacl & (wmol/ml) (IU/ml)
Sample 1 6.6+0.2 1.8 0.27
Sample 2 6.3+0.1 1.5 0.23
Sample 3 6.31£0.2 1.4 0.22
Conclusion:

Halophiles thrive in environments with very high concentrations
of salt and can withstand and carry out reactions efficiently under
extreme conditions. Present study all three samples grown on 25%
salt concentration showed protease activity, but significant specific
activity and solute accumulation was high in samplel.Prilimary
identification of strains signifies gram positive cocci, biochemical
characterization shows positive for catalase test, protease test but
also gives positive for amylase test. The present studies confirms that
the bacterial strains to produce protease enzyme at highest recorded
salt concentration, similarly amylase positive results benefit for
industrial exploitation of strain for protease & amylase production,
however further studies on molecular characterization of strain has
to be fulfilled.
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11. Antiquity of Libraries In
Ancient Medieval Karnataka
Summery

* Dr. K. G. Vasantha Madhava

The subject of the topic, Libraries in Ancient and Medieval
Karnataka, its antiquity is traced from sources namely inscriptions
and peculiar indigenous document Known as the Kadatas. The
travelogues of the foreigner also provide interesting information
on the Libraries in Karnataka..

The prominent Libraries in Karnataka are mentioned. The
contents of the books are

Cited Nagavvi,, Sringeri Matha,, Bidar and Sringapattanaa.are
prominent liberties The

Persons namely, the Sringeri Pontiffs, Mahmad Gawan, and
Adil Shahis of Bijapur took active interest in the growth of Libraries
The epigrah gives information regarding the procedures for the
maintenance of the Library of the Sringeri Matha whereas the
Kadats of the same Matha inform us of the books in the Library
and these books were given prominent persons for reference

The Lists of books inthe Sringeri Matha include medical
works namely Kasyapa Samhitha , Varaha Sambhita, Sastra( pulse
reading ) Brahsapathi Nadi Sastra . Further astrological works, the
puranic works and their commentaries were available in the same
Library

Concluding remarks

The Library in the Sringeri Matha is unique because the
library comprise valuable medical works These medical works are
not consulted so far Secondly the above library had reference

*  Aradhana , Pavanje Post, Haleangadi, Pin 574146
Phone: (8242) 282149
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section. The books were consulted by the prominent persons After
consultations the books were returned

Introduction

Studies in Karnataka owe great debtto hundred s of thousands
of invaluable hand written manuscripts which wee composed by
intellectuals.. These were preserved in a places known as Jnan
Bhandaras or Sarasvati Bhandaras or Granthalaya Although in the
rest of India the existence of the library was known prior to
tenth century, in Karnataka it started from the middle of the tenth
century. It was in that period the writing books were introduced'
The Jainas in Karnataka role in he development of the institution
of Library is first to be taken in to consideration. The germs of the
library are imbibed in their religious concepts. These concepts
are svadhyaya (the study of scriptures) and Sastra danna (the gift
religious books) In the former the self study of the scripture is
an important expressed activity of all mendicants. Further the
Svadhyaya is found in early list of internal austerities practiced by
them. For example the text of the Svetambara Jain sect says ““ There
are five elements to study; oral recitation, questioning repetition,
reflection and religious sermons “In Karnataka the sect Dighambara
popularized the second concept, Sastra dana. It was first found in
an inscription dated A.C. 1229 from Mudiger® Similarly the Vira
Saivas also followed the same examples

II Libraries Historic Survey

The earliest reference to the existence of Library and
Liberations are recorded in an inscription in the year A.C.
1058* in the place Nagavi (Nagai Gulberg district).. The place
had an educational institution known as Ghattika sthana It had
library known as Sarasvati Bhandara and it was looked after by
six Librarians For them grant was given as service to their works
Although the inscription is silent about books in the Library,
the study of the subjects indicates that the books concerning
Mathmatic, Astrology and different aspects of philosophical works
were kept in the above named library.’ Because of fragmentary
nature of the record we do not know nature of the Nagai library,
however it is presumed that it had lending facilities of books to
the students studied in the institution.

Further, the learned  scholars, with pleasure donated their
books to the library. In the case of ill legibility of the manuscripts
the Grantha Bhnandari (Librarian) offered legible manuscripts to
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the students . They even copied the ill legible manuscripts. They
kept the books in library and preserved with utmost care °

In the course of centuries prominent Jain centres emerged as the
study of learning. These centres possessed Libraries. The role of the
Jaina pontiffs and scholars are striking. Another prominent persons
in the growth of Library in Karnataka is scribers ( Lepikaras) They
considered sacred duty to write manuscripts’ The custodian of the
Library, among the Jains known as Sutra Bhandari or Pusthaka
Bhandari.

The most striking Jain Library in Karnataka is foud at
Srvanasbelgola It history as centre of Jainism traced back to the
days of Bhadrabhau and Maurya Chnadra Gupta8 The library is
found in the Carukirti Matha Sravanabelgola The most of the
books found in the same Library are in the manuscripts written on
palm leavs.

Nemichandra Bhattaraka, the teacher of Chavundaraya, was
founder this library in the beginning of the tenth century® From
the language point view, the Sravanabelgola library is unique
because the books are written in Sanskrit, Prakrit languages and a
few books commentary are in Kannada.. The library here fed many
scholars from the ninth to the end of the nineteenth centuries
. According to Sannaya B.S. the library includes the subjects of
Siddanta(Philosophical works ), vyakama,( Grammar) Prosody,
Nataka( Drama ) Joythisya ( astrology ) Vaidya ( medical works)
Silpa sastra ( the books on sculpture) etc. But all these have come
to know recently 1997

Mudabidre was also known as one of the prominent Jaina centre
of learning Manuscripts are preserved in the Siddhanta Basadi. The
antiquity the Mudabidre Matha traced back to 1204 A.C.". The
significance this Matha is the preservation of the Manuscripts
namely Dhavala, Jaya dhavala and Mahadhavala Much has been
written on these works .These works are written on palm leaves and
scripts are not engraved but descript is beautifully designed with
black powder with pictures. Bhuta Bali and Puspadanta acharya
were original writers of these manuscripts'?. Interesting feature of
these manuscripts is that we find beautiful Kannada scripts with the
pictures of creepers and animals.. Based on the scripts Ragunatha
Bhatt opined thatthese Dhavala granthas were composed during the
Hoysala period of Vishnu vardhana and his queen Santala (1113-
1120) 3 Although Mudabidre has tradition of reciting and studying
the Jaina Puranas and Sastras as known from the inscription'* of
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the fifteenth century, information is lacking regarding the nature
and utilization of the Library here. It is from the last decade
of the nineteenth and the beginning of the twentieth centuries we
come to know the contents of the books in the library. The list
of books in the Mudabidre Granthalaya according to Bhujabali
Sastri is more than hundred. The prominent books in the library
comprise astrology Yogasastra Vyakrna ( Grammar) Vaidya Sastra (
medical science) Puranas Ganita Sastra , Mathematics Silapa Sastra
(the science of sculpture ),Nataka ( drama) etc'> The writer of this
article with active help of Devakumar Jain Mudabidre discovered
two important books namely Somadeva Suri: Nitivakaymrtam'® and
Ram Chandra Chaitapurama joint work of Chandrasekhar and
Padmanabha . The latter gives a brief achievements of the Mulki
Samantha chiefs and the flourishing conditions of Jainism in the
Mulki region

The Library in the Sringeri Matha was prominent in the
medieval period. For that Library we get a few interesting
information from an inscription dated in the year 1406 A.C. The
inscription hails from Vantalli (near Perduru Udupi Taluka and the
same district) states that Pusthaka Bhandara of Narasimha Bharati,
pontiff of Sringeri Matha was restored and conserved by Krishna
Bhatt. For that works he received land grants worth Nurua Yeppattu
Honnu (one hundred seventy) from the revenue income from the
Village Brahmavara. The above grant was given under the order
of Bukkall of the Vijayanagara and approved by the Jannai of
Sivapura Village and its deity Mahadevaru!'” In the course of years
the above library expanded by inclusion of books and documents
known as the Kadatas. The prominent books found inthe Library
are Lakshmana Sastri’s Guruparampare, Vidyaranya Kaljnana ,Kala
Madhava (Astronomical work of Madhava Vidyaranya), Parasara
Madhaviya (Philosophical work of the Vidyanaya) etc!®* Two
documents named as Kadatas deserve our attention as these brings
to light on the nature of the above mentioned d library These
belong to the early decade of the nineteenth century One of the
documents in the year 1810 states that the Library in the Matha
had book named Rig Bhasya, commentary written by Vidyaranya
, and Divan Purnaiya secured it and copied it After that he
returned it to the Library'

Another document dated in the year1815 is known as
binnavattale?® (A letter of respectful communication and petition.)
It was the letter of Krishnaraja Odeyar the ruler of Mysore addressed
to the Sringeri pontiff Sri Sacchidananda Bharati It requested the
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latter to find out and dispatch the following books namely Kasyapa?'
Sambhite, Parasara Samhite Varaha samhite Gargya Samhite Jaimini
Sutra Bhargava sutra, Sara Manoramme , Madanaratna, Brihaspati
Nadigranth ,Vaidya Dharmasastra Jyotishay Grantha (astrology)
etc .in order to verify the treatises in the Mysore palace the king
wanted the above cited treatises.*

IIT The Role of Muslim rules in the development

The Muslim rulers in Karnataka played their own role in the
growth of Library The Bahmani rulers took active interestin the
collection of manuscripts and their preservation. The Manuscripts
were preserved in separate building. One of the prominent Muslim
persons to be remembered in this context is Mahmd Gawan
1448 -1481 As a foreigner he faithfully served the Bahmani
kingdom under Muhammad Shaha III Gawan was a leaned man
especially Mathematics Medicine and poetry”® As learned man
he built and endowed magnificient college at Bidar . Inn that
building 3000 volumes of books in the manuscripts form were
placed Besides he had his own personal library of thousand
valuable manuscripts He spent his leisure time in the library and
studied the books there . He wrote Diwari Ashr %

The Adil shahi rulers of Bijapur were patrons of education.
For that they built schools and set up Libraries One such
Library was Asari Mahal at Bijapur Here valuable manuscripts
concerning  medical works and other fine arts were preserved..
One such important medical work preserved in the Library was
Dastu-ulAttiba the work of Muhammad Quasim Ferishta®

Gokarna, renowned pilgrim centre of Saiva cult was known
for educational centre. The educational centre was attached to
the famous temple Mahabalesvara. Te educational institution had
library of Manuscripts concerned with various topics particularly
Dharma sastra, Jyotishya and Vaidya Sastra According Dr. John
Frye, contemporary traveller in 1674/75, is of the opines that the
manuscripts in the L1brary understood by only Brahmins. It
was Brahmin university “can boast of no Bolden or Vatican™
Gokarna continued to be the centre of educational with library
facility till 1800 as known from the accounts of Mackenje and Dr.
Buchanan?’

Despite of hectic activities in the administration and wars,
Tipu Sultan 1784-1799 hotly pursued in the collection of books of
various subjects ad set up his own Library in his palace. According
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to French historian®® pu’s Library contained 2000 volumes of
books. He concerned his work with greatest care. He was fond of
reading books on religions, Philosophy and biography. The books
in his library were richly adorned and beautifully illuminated®

IV Conclusions

In Karnataka the Library as an institution of learning was
recognised. Some of the rulers and prominent persons actively
patronized the Library Care was taken for the maintenance
of libraries Some times the rulers took interests in the proper
maintenance of their Libraries.

II Among the Libraries = Sringeri has unique place. The study
of'its records reveals that its books were often consulted on account
of their authenticity. Further it seems to have lending books for
the prominent persons. It had reference section . The books here
are of rare medical works which included the Classical medical
work the Kasyapa Sambhita and different versions of Naadi Sastra.
It seems that these works have not come to light to the writers
on Ancient Indian Medical History.

III The main problem in tracing the history of Library is of
their administrative arrangements The sources are inadequate
to understand how these libraries were functioning their
activities.
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12. Microwave assisted,
solvent free, green synthesis
of Pyrimidine derivatives
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Abstract

A series of 2-phenoxy- 4,6-dimethoxy pyrimidines (5a-j)
were synthesized in good yields, from 4,6-dimethoxy-2-(4-toluene
sulfonyl) pyrimidine (3) and substituted phenols (4a-j) under
microwave irradiation and solvent free conditions. Reactions were
fast and did not involve messy product isolation methods. Isolated
products were pure. These reactions under conventional methods
gave very poor yields and also the isolation and purification of the
product was laborious contributing to significantly poor yields.

Key words: Microwave, Substituted phenols, 2-phenoxy-4,
6-dimethoxy pyrimidine.

Introduction

Phenoxy pyrimidine derivatives have been widely studied
due to their interesting biological applications !?. These class of
compounds were known to exhibit herbicidal activity and some of
the commercially important compounds are pyribenzoxim (A)X,
pyriminobac-methyl (B), pyrithiobac-sodium (C)¥! and bispyribac-
sodium (D) ! etc.
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In the last decade a growing interest has been focused on
the application of microwave irradiation in organic synthesis!’-!.
Numerous reactions performed under microwave-assisted conditions
have showed significant enhancement in rate of reaction, improved
yields, selectivity and reduced thermal by-product formation.
Chemical reactions performed under the assistance of microwave
irradiation without any solvent is employed as green chemistry
technique, which is being environmental friendly %',

We were interested to synthesize 2-phenoxy- 4, 6-dimethoxy
pyrimidine derivatives, which can be used as intermediates for
synthesis many compounds. We could not locate many references
for the synthesis of these compounds, however there were few
references for the preparation of similar type of compounds. They
describe the synthesis of 2-(substituted phenoxy)- 4, 6-dimethoxy
pyrimidines by the reaction of substituted phenolic compounds
with 2-chloro / sulfonyl - 4, 6-dimethoxy pyrimidine in presence
of base > 1*1 or by the reaction of (4,6 —dimethoxy-2-pyrimidinyl)
trimethylammonium chloride with substituted phenols!". But in
all these cases the yields were significantly low and involved harsh
reaction conditions.

Herein we report the synthesis of 2-(phenoxy)-4,6-dimethoxy
pyrimidines, a novel solvent free green synthetic pathway, under
controlled microwave irradiation. The starting material, 2-(4-tolune
sulfonyl)- 4, 6-dimethoxy pyrimidine was prepared from 2-chloro-
4,6-dimethoxy pyrimidine using literature procedure!'”. These
reactions were performed under conventional methods by refluxing
the reactants in DMF and these reactions significantly took longer
hours. Reaction progress was monitored by TLC. On isolation results
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showed 4-17% yields with lot of impurity formation. But the same
reactions gave improved results under microwave irradiation with
drastic reduction in reaction time.

For the present study, a domestic microwave oven was used
for the irradiative reaction condition in absence of solvent. The title
compounds were prepared by the reaction of 2-(4-tolune sulfonyl)-
4, 6-dimethoxy pyrimidine and substituted phenols in the presence
of potassium carbonate under microwave irradiation. Products were
isolated with enormous improvement in yield and purity (Scheme
1). The characterizations of the isolated products were carried out
based on the spectral data.

0 0
Me—< >—so,Na Me” XY~ 'Me
0 0 2 : R-OH OO0
Me” Xy Me NN Me” "N XY " 'Me
W 2 Y 4 NN
NN _ 0:8:0 R
| OR
ol DMF
CH,
1 3 )
Scheme 1

Table I. MW-assisted synthesis of 2-(substituted—phenoxy)- 4,
6-dimethoxy pyrimidines

Yield (%) Time

Com- Substrate Mp/Bp v 1MW MWP

pound (/0C)[cv MW (hrs) | (min) (W)
Sa o-Cyanophenol 110 8 71 8 10.00 | 315
5b 2,4-Dichloro phenol 89 12 |69 8.5 10.00 | 455
Sc p-Acetylphenol 107 7 73 8 10.00 | 385
5d | p-Nitrophenol 140 4 78 8 08.00 | 315
Se p-Chlorophenol 68 14 |75 9 15.00 | 245
5f 1-Napthol 74 17 |75 9 10.00 | 385
5S¢ Resorcinol 126 12 |78 8 10.00 | 385
5h | Phenol 86 12 |72 8.5 09.00 | 245
51 0-Cresol 70 9 69 8 10.00 | 315

Note: CV=Conventional method, MW=Micro wave method, MWP=Microwave power
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Experimental

All the reactions were performed in a domestic microwave
(BPL-SANYO BMC-900T). Melting points were determined with
Mettler Toledo (FPSTHT MBC) cell. IR spectra were recorded on a
PERKIN ELMER-882 Infrared spectrophotometer using KBr disc.
The 1H NMR spectra were recorded on AMX-400 (400 MHz) spec-
trometer, using TMS as internal standard. Thin layer chromatogra-
phy (TLC) was performed on pre-coated alumina sheets ( Merk
KgaA, silical gel 60 F-254). Mass spectra were recorded on Hewlett
Packard HP 6890 mass spectrometer.

General procedure
Microwave irradiation method:

In the present novel work, a mixture of 4, 6-dimethoxy-2-(4-
toluenesulfonyl) pyrimidine (Smmol), substituted phenol (Smmol)
and potassium carbonate (6mmol) was thoroughly mixed and sub-
jected to microwave irradiation for an optimized time as listed in
Table 1. The progress of the reaction was monitored by TLC [ethyl
acetate-hexane (90:10)]. The product was extracted and recrystal-
lised from methanol.

Conventional method:

In this method reactants were refluxed in DMF for 8hrs. The
solvent was removed under reduced pressure and the product was
extracted into ethyl acetate. The crude product was isolated by dis-
tillation of the solvent. It is then purified by column chromatography
using a mixture of ethyl acetate and hexane.

Results

The structures of the synthesized compounds were confirmed
by the following spectral data

3a: IR vmax (KBr, cm—1): 3020,2372,2331,2241,1600,1593,1503,1
479,1462,1431,1376,1296,1258, 1227,1172,1131,1107,1079,810,7
69.; 1H NMR 6ppm (DMSO- D6): 7.70-7.25 (m, 4H, PhH), 5.82(s,
1H, pyrimidine), 3.82 (s, 6H, OMe); MS (m/z , %) 257( M+, 100),
226(29), 215(6), 169(18), 139(13), 116(85).

3b: IR vmax (KBr, cm—1):3035,1617,1583,1485,1417,1383,1274
,1251,1206,1180,1119,1085, 1078,882,829,776; 1H NMR Sppm
(DMSO- D6): 7.46-7.16 (m, 3H, PhH), 5.79 (s, I H, pyrimidine), 3.81
(s, 6H, OMe); MS (m/z, %) 265(M-+, 100), 250(4), 212(5),159(11),
139(4),126(4).
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3c: IR vmax (KBr, cm-1):3020,1681,1632,1579,1485,1375,1293,1
247,1210,1183,1083,980,852, 833,780,705.; 1H NMR ppm (DM-
SO-D6): 8.01-7.25 (m, 4H, PhH), 5.81(s, 1H, pyrimidine), 3.84(s,
6H, OMe);2.61(s,3H, Me): MS (m/z , %) 274(M+, 100), 259(70),
243(25), 232(7), 133(33), 126(17),105(8).

3d: IR vmax (KBr, cm—1): 3035,1617,1583,1530,1485,1402,1379,
1360,1300,1259,1201,1183, 1074,1018,863,837,773,735,690; 1H
NMR ppm (DMSO- D6): 8.32-7.32 (m, 4H, PhH), 5.83(s, 1H, py-
rimidine), 3.85 (s, 6H, OMe); MS (m/z , %) 277(M+, 100), 260(5),
246(30), 230(17), 200(27), 136(38), 106(16).

3e: IR vmax (KBr, cm—1): 2967,1624,1583,1496,1485,1413,1383,
1290,1244,1206,1180,1104, 1082,1029,822,705; 1H NMR éppm (
DMSO-D6): 7.35-7.14 (m, 4H, PhH), 5.79(s, 1H, pyrimidine), 3.83
(s, 6H, OMe); MS (m/z ,%) 266(M+ , 100), 235(44), 224(12), 206(
4),178(13),140(12),125(56),110(12).

3f: IR vmax (KBr, cm—1): 1613,1485,1416,1372,1304,1259,1210,
1180,1074,1018,871,814,758; 1H NMR dppm (DMSO- D6): 7.86-
7.26 (m, 7H, PhH), 5.80(s, 1H, pyrimidine), 3.81 (s, 6H, OMe);
MS (m/z , %) 282(M+, 100), 267(4), 251(36), 222(34), 196(14),
157(24), 141(18),127(26), 115(14).

3g: IR vmax (KBr, cm—1): 2975, 613,1579,1500,1481,1424,1365,
1213,1183,1153,1085,897,829,694; 1H NMR Sppm (DMSO-D6):
7.39-7.06 (m, 4H, PhH), 5.77(s, 2H, pyrimidine), 3.82 (s,12H,
OMe); MS (m/z, %) 386(59), 371(M+, 100) , 355(24), 328(25),
231(62),139(14),112(5).

3h: IR vmax (KBr, cm—1): 2967,1613,1583,1481,1417,1375,1304,1
229,1180,1127,1082,1021,825,788,720,705; 1H NMR éppm (DM-
SO-D6): 7.39-7.18 m, 5H, PhH), 5.77(s, 1H, pyrimidine), 3.82 (s,
6H, OMe); MS (m/z, %) 232(M+, 100), 201(45), 190(10), 144(14),
126(17), 91(44).

3i: IR vmax (KBr, em—1): 2952,1609,1590,1481,1413,1379,1300, 1
225,1180,1119,1078,1021,829,788,754,712.; 1H NMR 5ppm (DM-
SO-D6): 7.16-6.72 (m, 4H, PhH), 5.76(s, 1H, pyrimidine), 3.81 (s,
6H, OMe); MS (m/z , %) 246(M+, 100), 215(50), 204(11), 158(13),
126(13),105(32).
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Conclusion

We report a simple, fast, convenient, efficient and green syn-
thetic approach for the preparation of 2-phenoxy-4,6-dimethoxy
pyrimidines using a solid phase microwave irradiative reaction.
Additionally, the solvent-free condition makes this procedure more
economical and environmentally benign.
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13. Jainism: Its’ Bearing
On The Political, Social and
Religious Developments of

South India

* Dr. P. N. Narasimha Murthy

Jainism is one among the three ancient religions of India. The
other two are the Vedic religion and the Buddhism. It influenced
the society through slow movement of penetration and its early
impact was similar to that of the impact of the other two religions.
During the 6th century B.C., it got an impetus to penetrate deep in
to the larger sections of the society by the teachings of Vardhamana
Mahaveera, the 24th Teerthankara. Thereafter the religion, hither
too confined to North India, began to scale the heights of the
Vindhyas and enter the plains of the Deccan and South. With this,
it attained the position of an all-India religion. The Jaina principles
of' noble living and ahimsa (non-violence) began to penetrate slowly
into various sections of the South Indian society. True, its impact
was different from place to place, region to region and society to
society. Its slow movement gradually enabled the people of the
new regions to understand its principles. There was no competition
what so ever for Buddhism entered this region only at a later stage
and the other- the Vedic religion co-existed. The Buddhism entered
this region with the strength of "Royal Patronage’, caused havoc to
both the Vedic and the Jaina religions. Though the Vedic religion
could put up some show of resistance, Jainism suffered heavily in
Andhra and Tamil Nadu.

* “GURUKRUPA” No. 2031, 10th Cross, Kalla halli, V.V. Nagara,
MANDYA- 571 401.
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However, in Karnataka it tried to survive with doles of
sustenance. Having learnt a lesson Jainism slowly began to sprout
on its old roots while making the local soil its source of strength and
means of survival. The gradual rejuvenation can be traced in the
political axis of Karnataka especially from the time of the Kadambas
of Banavasi and the Gangas of Talakad. There after it grew from
strength to strength while making an everlasting impact on the
growth of the culture of Karnataka [See: S.R. Sharma: ‘Jainism
and Karnataka Culture’, Dharwar 1940, B.A. Saletore: ‘Mediaeval
Jainism’ (1938) and P.B. Desai: "Jainism in South India and some
Jaina Epigraphs’ Sholapur, 1957].

Much has been written and much is to be written on the basis
of new finds about the ebb and flow of Jainism in South India. In
Karnataka it reached the summit of glory during 7" to 10" centuries
A.D. But it had a sudden fall during the 12% and 13™ centuries A.D.
Its survival was restricted to some politically strong areas during the
Vijayanagara period. There after its condition became not so good
though Karnataka became the Second Home of Jainism.

Repeating what happened to Jainism or how Jainism began to
make an impression on the society of Karnataka and South India
without knowing as to when exactly Jainism began to impress upon
the people and society of this region, is of little use. Many theories
have been put forward for the entry of Jainism into South India in
general and Karnataka in particular. Difference of opinion is also
there. And, the opinions expressed by various scholars are scattered
making it difficult to arrive at a consensual opinion. An attempt is
made here to pool them all for a justified study.

I. Theories related to entry of Jainism into Karnataka.

1. Bhadrabahu-Chandragupta story.

2. The story of Samprati Chandragupta (Guptigupta).

3. References in the Puranas.

II. Jainism in Tamil Nadu.

II1. Jainism in Ceylon and the Ceylonese Chronicles.

I'V. Jainism in Andhra and the Bhattiprolu casket Inscription.

I
ENTRY OF JAINISM INTO KARNATAKA:
BHADRABAHU-CHANDRAGUPTA STORY:

The entry of Jainism into Karnataka added one another beautiful
canopy to the heritage of Karnataka. The story that Srutakevali
Bhadrabahu muni predicted the coming of a famine for a long spell
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into Magadha and its impact on the society would be very severe is
taken as a true account of history. Hence, he decided to move down
to south along with his very large entourage of disciples including
the great Royal disciple- Chandragupta Maurya. Though nothing
is known about the grand journey they reached Sravanabelagola and
camped here as it was the final destination. The incident must have
been celebrated on a befitting manner but allowed to remain in the
memory of people as account of tradition. However, the Chikka-
betta at Sravanabelagola has kept green this traditional reminiscence
with a cave and foot prints of muni Bhadrabahu and a basadi named
after Chandragupta.

INSCRIPTIONAL EVIDENCES:

There are a few inscriptions at Sravanabelagola and elsewhere
recoding this tradition of Bhadrabau; but, they belong to late period.
The earliest of it comes from Sravanabelagola belonging to the 6th
century A.D. [Epigraphia Carnatica: Vol.,II1 (1973) No. 1.]. Another
inscription from the same place belonging to the 7th century,
mentions the names of Bhadrabahu and Chandragupta [Ibid; No.
24]. There are a few more inscriptions from the same place which
have recorded the names of these two celebrities; but they belong to
the later periods [Ibid: Nos. 251, 254, 77, 71 etc.,].

The coming of Bhadrabahu to Sravanabelagola seems to have
had far reaching influence on the people of Southern Karnataka. Its
reflection is found in two inscriptions from Mandya district. One
of them is from Kyatanahalli in Pandavapura Taluk [Epigraphia
Carnatica: Vol. VI (1977) Pp. No 16] and the other from Rampura in
Srirangapattana Taluk [Ibid: Vol. VI Sr. No 85]. Both of them speak
of the place Kalbappu (the ancient name of Sravanabelagola) being
sanctified by Bhadrabahu and Chandragupta. These records belong
to late 9th century A.D.

Any way what remained in tradition for long became an
epigraphical history from 6th century on wards. Earlier epigraphical
evidences may be there in Karnataka or elsewhere, the delight of it
remains in new discoveries. However, the joy of Karnataka lies
in the fact that it received the full format of Jainism from muni
Bhadrabahu and from that time onwards Jainism began to make its
headway in Karnataka. Sravanabelagola became the launching pad
for the spread of Jainism. There may be other places in Karnataka
which are equally important and sacred like Sravanabelagola; but
they are yet to come to light.
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The Counter Argument: Story of Samprati gupta.

The above theory is countered by a section of scholars
by putting forward the story of Samprati gupta. It is said that
Samprati, the grandson of Asoka Maurya, accompanied the Jaina
muni Bhadrabahu to Sravanabelagola and caused the spread of
Jainism here [S.R. Sharma:Jainism And Karnataka Culture (1940)
P. 7].

J.F. Fleet was the first to express this opinion. He says that
Bhadrabahu mentioned in the Sravanabelagola inscription *“was not
the Srutakevali who passed away in 380 B.C., but Bhadrabahu Il who
breathed his last in 30-31 B.C. Chandragupta is not his namesake of
Maurya family, but Guptigupta otherwise known as Arhadbali and
Visakacharya, who was a disciple of Bhadrabahu II” [Ep. Carn. Vol.
1T (1973)Introdn. Also Ep. Ind. Vol. IV., Pp.22ff].

Fleets’ opinion has been endorsed by scholars like Luders
and M.D. Vasantarajaiah. But, in general, most of the scholars
have not accepted this theory. They have expressed the view that
it was Srutakevali Bhadrabahu accompanied by his royal disciple
Chandragupta Maurya came to Sravanabelagola and caused the
spread of Jainism in the South [Ep. Carn. Vol. II., Introduction. S.R.
Sharma: Jainism and Karnataka Culture (1940) Pp. 4-5]. V.A. Smith
who was reluctant to accept the traditional account finally says
that the tradition of “Chandragupta Maurya having accompanied
Bhadrabahu (the last of the Jaina S’rutakevalins) to Mysore and died
there by Sallekana, may be accepted without any more ado” [Smith:
Early History of India (Revised ed.), P. 154. Also S. R. Sharma
(1940) Pp. 4-5].

ROCK EDICT XIII OF ASOKA:

It seems that the above arguments are outside the per-view
of the Rock Edict XIII of Asoka. In this Edict Emperor Asoka
tells us —“there was no country (in my empire) where these (two)
classes- Brahmanas and Sramanas did not exist” [Hultzsch: Asokan
Inscriptions C.I.I Vol. I, P. 47. Also: S.R. Sharma: Jainism and
Karnataka Culture (1940) Pp. 6-7; P.N. Narasimha Murthy: ‘Koppala
Jilleyalli Jaina dharmada prachinate’ in History and Archaeology Of
Koppala District (kan. Pub., 2010) edited by Dr. R. Gopal, P.196].
Here Brahmanas refer to the Vedic religion and Sramanas refer to
Jainism. This clearly indicates that Jainism had spread throughout
the country even before Asoka ascended the throne. This sets aside
the opinion of Fleet and others and proves that it was Bhadrabahu, the
last of the Srutakevalis along with the Royal disciple Chandragupta

144




Maurya who came down to South and stayed at Sravanabelagola and
caused the spread of Jainism in the South and Karnataka.

Some scholars believe that Asoka sent Buddhist missions to
Mahishamandala and Banavasi Desa of Karnataka because there
was no religion here [Prof. M.S. Krishna Murthy: Key note address
in the recently held National Seminar at T. Narasipura, Mysore
disrict]. Hence Buddhism became the first religion to be introduced
in Karnataka. This is baseless for neither the Edicts of Asoka found
in Karnataka or elsewhere provide any clue for this nor a condition
of this type existed here. This mistake is due to lack of knowledge
of the Edicts of Asoka and the inscriptions from Sravanabelagola
quoted above. How can we forget the tradition of Sravanabelagola
made a part of history by its’ first inscription?

PURANIC REFERENCES:

Brahmanical works like Vishnupurana and Bhagavata purana
provide some interesting accounts regarding the wanderings of
Rishabhadeva, the first Teerthankara. According to Bhagavata Purana
Rishabhadeva moved in places like Konka, Venkata, Kutaka and
Southern Karnataka. B.A. Saletore thinks that Kutaka “could have
been the Kutaka grama of Tuluva [ Ancient Karnataka Vol. I History
of the Tuluva, (1936), Pp. 404-405]. He identifies Kutakagrama
somewhere near the village Hattiyangadi [near Kundapura in Udupi
district] which was an abode of Jainism in ancient times. This indicates
that Coastal Karnataka came under the influence of the teachings of
Rishabhadeva resulting in the introduction of Jainism here. But this
information is yet to catch the attention of the scholars.

If the Puranic evidences are considered positively then this
would certainly set aside all the discussions made above. Further, the
question as to how could Bhadrabahu with his large entourage plan out
his long journey from Magadha to South and reach Sravanabelagola
safely without any knowledge of the place and the chance of getting
succour, gets a suitable answer. Karnataka then must have been a
land of plenty and its people with the inner strength of the teachings
of Rishabhadeva, must have felt duty bound to welcome and cater the
needs of Srutakevali Bhadrabahu and his sea of disciples. Koppana,
considered to be one of the ancient sacred centres of Jainism must
have played some significant role at this time. Inscriptions describe it
as one of the maha-teerthas. Unfortunately, nothing is known about
it due to lack of studies. It suffers to-day with total negligence. Fresh
discoveries and research may shed more light on this very important
matter and make it more authentic.
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II

JAINISM IN TAMIL NADU:

In ancient times Jainism played a meaningful role in the life and
culture of South India. As Jainism laid foundation to the growth of
Kannada literature so it did for Tamil also, but very early. All early
Brahmi inscriptions of Tamil Nadu are a collection from the caves,
Rock shelters and Rock beds which provide copious references to
the movement of the Jaina munis and the services rendered by their
lay disciples (the Sravakas) Though we get very early authentic
references accounting for the existence of Jainism in Tamil Nadu
which are absent in Karnataka, they do not speak of the entry of
Jainism into Tamil Nadu. [P.B. Desai: Jainism in South India and
some Jaina Epigraphs (1957) Pp. 27-32].

P.B. Desai holds the opinion of two channels for the flow of
Jainism into Tamil Nadu. They were (1) Andhra route and (2) the
Karnataka route. The movement of Jainism from Andhra may be
from 5th-4th century B. C. and from Karnataka from the 3rd century
B.C. According to tradition Visakacharya, ordained by Bhadrabahu,
led the ‘assemblage of monks’ to South and propagated Jainism
there. Thus Sravanabelagola became the centre for all proselytising
activities of Jainism in the South [P.B. Desai: Supra- Pp. 26, 32].
The Pandyan country became the nucleus of the Jaina activities in
the Southern Tamil Nadu. Perhaps, the West’wardly route reaching
the Nilagiri Mountains in the North connected Tamil Nadu with
Karnataka.  This was the caravan route that existed between
Tamil Nadu and Karnataka in ancient times. The other route was
between Chamraja nagar and Satyamangalam. The ancient name of
Chamaraja nagar was Arikottara which indeed was a Jaina religious
Centre. During the rule of the Gangas of Talakad the present district
of Chamaraja nagar was a hub of Jaina religion.

I

JAINISM IN CEYLON AND THE TWO BUDDHIST CHRONICLES:

Perhaps Jainism crossed the sea and reached Ceylon (Sri
Lanka) from the Pandyan Tamil Nadu. The early Brahmi inscriptions
from Tamil Nadu do not speak of it. However, the reminiscences of
Jainism in ancient Ceylon have been very much preserved in the
two Buddhist Chronicles, Deepavamsa and Mahavamsa. Buddhism
entered Ceylon during the time of Emperor Asoka and within a
short period it spread throughout that island. The two literary works
produced by the Buddhists are very important from the point of view
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of history of both Ceylon and India. Incidentally they provide some
information about Jainism in Ceylon also. This, in a way helps us
for accounting the antiquity of Jainism in not only Ceylon but also
South India [Desai: Supra. P. 25].

Mahavamsa states that Prince Pandukabhaya of Ceylon built
a house for Nigantha Jotiya at Anuradhapura, the new capital and a
Chapel for Nigantha Kumbhada which was named after him. Italso
mentions the name of one another saint, Nigantha Giri [P.B. Desai:
Supra. Pp. 25-26].  Deepavamsa also mentions Nigantha Giri and
his place of residence.

Nigantha in Prakrit means Nirgrantha in Sanskrit. It refers to
a Jaina muni and also to a follower of the Jaina faith [Desai: Supra.
P. 25]. Thus we find three Jaina munis being mentioned in the two
Buddhist works of Ceylon.

Prince Pandukabhaya carried on the works of building a house
and a chapel to the Nigantha munis in the capital Anuradhapura and
elsewhere before he ascended the throne of Ceylon. It is said that
Pandukabhaya ruled the kingdom for a long period from 377 to 307
B.C [.Desai: Supra. P. 25].

Scholars have accepted the Ceylonese Chronicles as authentic.
They are in no way pro-Jaina. Hence the information provided by
them is suggestive of the existence of Jainism in a well established
manner long before the advent of Buddhism in Ceylon. It denotes
that Jainism existed in Ceylon well before the 4™ century B.C. or
during the early hours of it. Naturally the religion must have moved
from the Pandyan country to which place Jainism reached prior
to the 4™ century B.C., according to P.B. Desai [Desai: Supra. P.
26]. Probably Southern Tamil nadu with Madurai as its epicentre
received Jainism during the 5™ century A.D. Karnataka must have
played an important role in this regard as a launching pad for the
spread of Jainism. This indirectly supports the view that Jainism had
a strong footage in Karnataka even before the coming of Srutakevali
Bhadrabahu to Sravanabelagola.

v

JAINISM IN ANDHRA AND THE BHATTIPROLU INSCRIPTION:

In ancient times Andhra remained as a geographical border line
link between Karnataka and Tamil Nadu. The northern influence
could reach Andhra very easily and quickly through Orissa and even
Madhya Pradesh. The eastern portions of northern Karnataka could
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quickly get onto this influence and contribute to the cause of its
spread. The Nandas by conquering the South, made the entire region
comprising of the Valleys of Godavari, Krishna, Tungabhadra and
Cauvery very safe for the quick movement of goods and services
[P.B. Desai: Supra: Jainism in Andhra]. The caravan carried safely
Jainism into Andhra. It got deep rooted in the soil of Andhra well
before Buddhism. Buddhism entered Andhra only at a later period.
Similar to Karnataka, Jainism suffered at the hands Buddhism in
Andhra. However, it survived in Karnataka but not in Andhra. But
what lives to-day is only the result of very late rejuvenation.

If Buddhism, backed by the Royal Patronage, could make
Jainism and the Vedic religions suffer in the South in the past, modern
research with a fascination to Buddhism is trying to enlist every
discovery to Buddhism. The best example for this is the discovery
of a Stupa at Vaddhamano in Guntur district by T.V.G. Sastry. On the
basis of the remains found here Mr. Sastry identified the site of the
Stupa as of Jaina. This is no doubt an important discovery in Andhra
and Mr. Sastry deserves all praise.

The name ‘Vaddhamano’ itself is noteworthy as it reflects the
name of Vardhamana, the 24" Teerthankara and the relics found
here are of Jaina affiliation. But, many scholars, while rejecting the
identification of Mr. Sastry have declared Vaddhamano as a Buddhist
site. Only further unbiased research in this respect may finally
decide the issue and bring to light the real truth of history. However,
Vaddhamano in Prakrit can only be Vardhmana in Sanskrit.

Similarly, some Jaina inscriptions too have been termed as
Buddhist by some pro-Buddhist epigraphists. Two examples can be
cited here: (1) The Davanagere Copper Plates of the Kadamba king
Ravivarma. (2) The Bhattiprolu Relic casket inscription (Guntur
district). [Rishabh Saurabh(1994), P. 14]. Here I take Bhattiprolu
inscription for the discussion.

THE BHATTIPROLU RELIC CASKET INSCRIPTION:

The Bhattiprolu inscription is one of the earliest records
discovered in Andhra and Guntur district takes the credit of it. It is
stated that the inscription “records the gifts by the king Kubiraka,
several members belonging to a negama (guild) and ghosthi
(committee) of a casket and box containing the relics of Buddha”
[C. Somasundara Rao: Inscriptions of Andhra Pradesh (2014)
P. 34].

148



The inscription was first published in the Journal Epigraphia
Indica (Vol. II. PP.323 ff.,]. It begins with the word ‘Arhadinanam’
and at the end mentions ‘Samano’ and ‘Samana dasho’. The
language of Bhattiprolu inscription is Prakrit and the words here
reflect the Prakrit language. The Casket with inscription has been
taken to be Buddhist. What has been stated first has been followed
by all scholars without an attempt to review it.

‘Namo Arihantanam’ is the first of the Pancha-namaskara
mantras of the Jainas. The inscription here begins with salutations
to Arhad, i.e. Arhanta whom the record mentions as "Arhadinatha’
(Arhadinanam). How can this be taken as salutations to Buddha?

Similarly ‘samano’ in prakrit means sramana in Sanskrit. It
means Jaina. According to Bhandarkar ** Asoka uses the term Sangha
while speaking of the Buddhists [Bhandarkar : As’oka, Pp. 168-72].
* S’ramana dasho’ in turn means Sramana dasa. Probably it means
a faithful servant of Jina. This again has reference only to Jaina and
not Buddha or his attendants. Yet all the Jaina attributes have been
taken as Buddhist and the record of Bhattiprolu has been declared
as Buddhist record. Perhaps this is the earliest Jaina record to be
found in Andhra unfortunately declared as Budhist. Bhattiprolu like
Vaddhamano had a Jaina stupa.

The Date of the record:

The record is not dated but placed during 3rd-2nd century
B.C.[Somasundara Rao: Supra. Also, Ep.Ind. Vol. II.]. Mr. Rao
writes " The significance of serif (Tala-kattu) as a short horizontal
stroke at the top of consonant is considered as very early in the
evolution of Brahmi script”. Yet he has not revised the date of the
record.

Devarakonda Reddy puts the record to 4" century B.C. on the
basis of the similarity of script found on the coins of Takshasila
[Devarakonda Reddy: Lipiya Huttu mattu Belavanige (Kan. 2002)
P. 70].

Oflate, Dr. K.V. Ramesh has dealt with the problem of Southern
scripts. [I.C.H.R., Bangalore, 2006]. Here he draws our attention to
the Jaina canonical work ‘Pannavana-Sutta’ wherein it is stated
that ancient India was conversant with as many as 18 scripts. Of
these, three are very prominently mentioned for they were in proper
use. They were Bambili, Damili and Polindi. The scripts Damili
and Polindi current in the South belong to pre-Asokan period. A
lot of variations can be noticed in the scriptural format of these
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scripts with that of Asokan Brahmi. The Pandyan cave inscriptions
in Damili Script have been shown as pre-Asokan [Ramesh: Ibid.
Pp. 16-18 and figures 1-3]. Ramesh says that Damili " “point out
to a much more rudimentary and evolutionary stage than that of
much improved Asokan Brahmi” [Ibid: P.5]. The Bhattiprolu casket
iscription is pre-Asokan in Damili script and Prakrit language [Ibid:
Pp. 6 and 9]. This statement from an epigraphist of great renown
is of much importance from the point of the study of Indian Scripts
especially the Southern Scripts. P.B. Desai made a suggestion that
Jainism must have reached Tamil Nadu by 5th century B.C. The
Jaina munis, who moved from Sravanabelagola to Southern Tamil
Nadu must have quickly become conversant with the type of writing
that existed there and worked for its progress. Since they had a net
work of connections with Karnataka and Andhra they moved along
with the script and fortunately an example of it survives in Andhra at
Bhattiprolu to-day. Thus Bhattiprolu casket inscription also belongs
to ¢. 5th century B.C., the period of the Pandyan cave records which
are also Jaina. Thus Bhattiprolu inscription gains importance as one
of the earliest Jaina records of Andhra.

It is true Karnataka is bereft of the heritage of this kind of
writings in a script of formative nature. Ramesh thinks it as due
to lack of knowledge {Ramesh: Ibid: P.5]. This statement has its
own limitations for there had been a continuous flow of people and
knowledge of Jaina pantheon between Karnataka and Tamil Nadu
even before the time of Asoka. The Jaina monks and the lay jainas
from the Pandyan country must have visited Sravanabelagola as an
act of pilgrimage. Certainly these people must have carried the script
with them to this centre. Perhaps due to human and utter negligence
the scriptural engravings of these pilgrims must have lost beyond
recovery. However, we cannot rule out chanced discoveries in the
times to come which may try to fill the gap or gaps.

Anyway, Jainism which at the latest, might have entered South
India in general and Karnataka in particular, either during the time of
Vardhamana Mahaveera or immediately after his nirvana has played
a significant role in the entire South resulting in getting the earliest
Royal patronages from Kumbadha in Bhattiprolu (Guntur, Andhra)
and Pandukabhaya in Ceylon. The Kannada and Tamil literatures
were enriched by it. The cultures of these regions were streamlined.
As a result the society became sober tending towards harmony.
The principles of administration of the early rulers of Karnataka
were greatly marked by these principles and made Jainism find its
second home here after its place of birth. For Digambara Jainas
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Sravanabelagola is now the greatest spiritual centre. Jainism came
from North and took shelter in Sravanabelagola at a time when
things were not so good (in the North). This place with its environs
nursed the religion very carefully and to-day Sravanabelagola
is reflecting the very aims and aspirations of the religion and its
followers throughout the country. This indeed is a paradox.

Anyway, Sravanabelagola stands as a testimony to the ebb and
flow of Jainism in South India in particular and India in general.

JAINISM IN ANDHRA
ANOTE ON THE BHATTIPROLU INSCRIPTION

|

In ancient times Andhra remained as a geographical border line
link between Karnataka and Tamil Nadu. The northern influence
could reach Andhra very easily and quickly through Orissa and even
Madhya Pradesh. The eastern portions of northern Karnataka could
quickly get onto this influence and contribute to the cause of its
spread. The Nandas by conquering the South, made the entire region
comprising of the Valleys of Godavari, Krishna, Tungabhadra and
Cauvery very safe for the quick movement of goods and services
[P.B. Desai: Supra: Jainism in Andhra]. The caravan carried safely
Jainism into Andhra. It got deep rooted in the soil of Andhra well
before Buddhism. Buddhism entered Andhra only at a later period.
Similar to Karnataka, Jainism suffered at the hands Buddhism in
Andhra. However, it survived in Karnataka but not in Andhra. But
what lives to-day is only the result of very late rejuvenation.

If Buddhism, backed by the Royal Patronage, could make
Jainism and the Vedic religions suffer in the South in the past, modern
research with a fascination to Buddhism is trying to enlist every
discovery to Buddhism. The best example for this is the discovery
of'a Stupa at Vaddhamano in Guntur district by T.V.G. Sastry. On the
basis of the remains found here Mr. Sastry identified the site of the
Stupa as of Jaina. This is no doubt an important discovery in Andhra
and Mr. Sastry deserves all praise.

The name ‘Vaddhamano’ itself is noteworthy as it reflects the
name of Vardhamana, the 24" Teerthankara and the relics found
here are of Jaina affiliation. But, many scholars, while rejecting the
identification of Mr. Sastry have declared Vaddhamano as a Buddhist
site. Only further unbiased research in this respect may finally
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decide the issue and bring to light the real truth of history. However,
Vaddhamano in Prakrit can only be Vardhmana in Sanskrit.

Similarly, some Jaina inscriptions too have been termed as
Buddhist by some pro-Buddhist epigraphists. Two examples can be
cited here: (1) The Davanagere Copper Plates of the Kadamba king
Ravivarma. (2) The Bhattiprolu Relic casket inscription (Guntur
district). [Rishabh Saurabh(1994), P. 14]. Here I take Bhattiprolu
inscription for the discussion.

THE BHATTIPROLU RELIC CASKET INSCRIPTION:

The Bhattiprolu inscription is one of the earliest records
discovered in Andhra and Guntur district takes the credit of it. It
is stated that the inscription “records the gifts by the king Kubiraka,
several members belonging to a negama (guild) and ghosthi
(committee) of a casket and box containing the relics of Buddha”
[C. Somasundara Rao: Inscriptions of Andhra Pradesh (2014)
P. 34].

The inscription was first published in the Journal Epigraphia
Indica (Vol. II. PP.323 ff.,]. It begins with the word ‘Arhadinanam’
and at the end mentions ‘Samano’ and ‘Samana dasho’. The
language of Bhattiprolu inscription is Prakrit and the words here
reflect the Prakrit language. The Casket with inscription has been
taken to be Buddhist. What has been stated first has been followed
by all scholars without an attempt to review it.

‘Namo Arihantanam’ is the first of the Pancha-namaskara
mantras of the Jainas. The inscription here begins with salutations
to Arhad, i.e. Arhanta whom the record mentions as ‘Arhadinatha’
(Arhadinanam). How can this be taken as salutations to Buddha?

Similarly “samano’ in prakrit means sramana in Sanskrit. It
means Jaina. According to Bhandarkar ** Asoka uses the term Sangha
whiler speaking of the Buddhists [Bhandarkar : As’oka, Pp. 168-72].
' S’ramana dasho’ in turn means Sramana dasa. Probably it means
a faithful servant of Jina. This again has reference only to Jaina and
not Buddha or his attendants. Yet all the Jaina attributes have been
taken as Buddhist and the record of Bhattiprolu has been declared
as Buddhist record. Perhaps this is the earliest Jaina record to be
found in Andhra unfortunately declared as Budhist. Bhattiprolu like
Vaddhamano had a Jaina stupa.

The Date of the record:

The record is not dated but placed during 3rd-2nd century
B.C.[Somasundara Rao: Supra. Also, Ep.Ind. Vol. II.]. Mr. Rao
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writes “The significance of serif (Tala-kattu) as a short horizontal
stroke at the top of consonant is considered as very early in the
evolution of Brahmi script”. Yet he has not revised the date of the
record.

Devarakonda Reddy puts the record to 4th century B.C. on
the basis of the similarity of script found on the coins of Takshasila
[Devarakonda Reddy: Lipiya Huttu mattu Belavanige (Kan. 2002)
P. 70].

Oflate, Dr. K.V. Ramesh has dealt with the problem of Southern
scripts. [I.C.H.R., Bangalore, 2006]. Here he draws our attention
to the Jaina canonical work ‘Pannavana-Sutta’ wherein it is stated
that ancient India was conversant with as many as 18 scripts. Of
these, three are very prominently mentioned for they were in proper
use. They were Bambili, Damili and Polindi. The scripts Damili
and Polindi current in the South belong to pre-Asokan period. A
lot of variations can be noticed in the scriptural format of these
scripts with that of Asokan Brahmi. The Pandyan cave inscriptions
in Damili Script have been shown as pre-Asokan [Ramesh: Ibid.
Pp. 16-18 and figures 1-3]. Ramesh says that Damili “point out
to a much more rudimentary and evolutionary stage than that of
much improved Asokan Brahmi” [Ibid: P.5]. The Bhattiprolu casket
iscription is pre-Asokan in Damili script and Prakrit language [Ibid:
Pp. 6 and 9]. This statement from an epigraphist of great renown
is of much importance from the point of the study of Indian Scripts
especially the Southern Scripts. P. B. Desai made a suggestion that
Jainism must have reached Tamil Nadu by 5" century B.C. The Jaina
munis, who moved from Sravanabelagola to Southern Tamil Nadu
must have quickly become conversant with the type of writing that
existed there and worked for its progress. Since they had a net work
of connections with Karnataka and Andhra they moved along with
the script and fortunately an example of it survives in Andhra at
Bhattiprolu to-day. Thus Bhattiprolu casket inscription also belongs
to c. 5™ century B.C., the period of the Pandyan cave records which
are also Jaina. Thus Bhattiprolu inscription gains importance as one
of the earliest Jaina records of Andhra.
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Abstract: Print Media News Coverage of human rights
Violation is important for education, and development of foreign
policy. The relationship between the Print Media and Human Rights
makes it essential to know how human rights are reported by the
Print Media. Previous studies on news coverage of human rights
violation have examined only the amount of print media coverage,
not its public view-point. The study analyzes human rights violation
coverage view-pointin Lucknow District of Uttar Pradesh. I found that
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Human rights are the basic rights and freedoms to which all
humans are entitled. They are expressed in the Universal Declaration
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of Human Rights (UDHR) adopted by the United Nations in 1948
and through international treaties. Media coverage of abuses
has played a key role in this effort, helping to generate a wave of
international human rights activities and institution —building (Bob,
2005 International council on Human Rights Policy, 2002; Keck
& Sikkink, 1998; Ron, Ramos & Ramos & Rodgers, 2005). Many
human rights activists view media coverage as vital to their efforts
and, consequently, enthusiastically pursue media- savvy strategies.

The Human rights most intimately related to the media is
probably the right to freedom of opinion and expression. Freedom of
expression, as upheld in human rights instruments, covers the rights
to receive or impart information, the right to silence, the right to
form your own opinions, for instance the right to your own opinions,
for instance the right to choose clothing, headdress, music, literature
and film; it includes artistic expression, political speech, commercial,
academics freedom and the rights of journalists. The Media,
Newspapers and Magazines and news programmes on Television
are one of the basic sources where citizens can find information. The
can provide reliable information to the audience only if their access
to all information, not protected otherwise for legitimate purposes,
is guaranteed. Individuals should have free access to information
held by authorities about them.

This is despite the many positive developments in recent
years that significantly strengthened legal protection against forced
eviction under international human rights law, and which continue to
confirm that forced evictions are a gross violation of human rights,
and despite the many ongoing efforts by human rights organizations
to eliminate the practice. The practice of forced eviction shares
many characteristics with related phenomenon such as internal
displacement, population transfer, mass migration, refugee
movements and ethnic cleansing. However, under international law
forced eviction is regarded as a distinct practice generating particular
legal obligations on behalf of States and particular rights for people
threatened by this practice. Since 25 July 2000, there has reportedly
been a series of actions against refugees in the Mizoram state of
India. Mizoram state borders the Chin-Burmese state in Myanmar
and about 40.000 - 50.000 Chin refugees have taken shelter in the
Mizoram state as a result of military repression. The Chin ethnic
people are Christians and it is reported that they have been subjected
to forced conversions, mass instances of slave labour, looting of
homes, and rape of women by the Myanmar army which has created
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a migration of Chins crossing into Mizoram state in India (www.
omct.org 2000).

Geyer and Shapiro’s (1988) analysis of story frequency used
four subject headings: “Freedom and Human Rights”, “Torture”,
“Political Prisoners” and “Amnesty International. These references
only provide a vague understanding of human rights. “Freedom
and Human Rights” could refer to any issue including freedom of
movement, peaceful assembly, or the right to political participation.
Hanson and Miller (1987) encountered the problem that “human
rights” is not a subject heading used by the Vanderbilt Television
News Index and Abstracts. Instead, they examined the heading
“torture” ‘‘assassination”, ‘“Political assassination”, “violence”,
“disappearances”, “repressed” and “oppressed” While each of
these topics might relate to human rights, they provide a limited
understanding of the concept and, as their findings seem to indicate,
define almost any act of violence as a human rights question.

The American media’s definition of human rights clearly
follows the dominant American view, rather than the international
community’s view, as to what constitutes human rights. Human
rights are defined in terms of civil and political rights, with civil
rights being equated with equal protection of the law and the
integrity of the person. Political rights are usually presented as the
right to political participation. Even with a very broad definition
of socio-economic rights that includes some issues which could be
categorized under civil rights, there is very little attention given to
this issue. Second and third generation rights, which are considered
important in minor developed and socialist countries, are almost
ignored by the media.

Human rights as a news topic

In recent years, it has become clear to observers as well
as practitioners of mass communications that human rights are
more newsworthy. The media have become interested not only in
violations of human rights, but in the institutional tackle that has
been designed to promote and protect human rights. Partially this is
due to the fact that many governments and international institutions
have integrated human rights principles into their policy frameworks.
Formally, therefore, the human rights discourse and human rights
law influence directly public policy and diplomatic relations in
ways that he was not the case until the end of the Cold War. Since
1945, but more especially in the last twenty five years, numerous
international standards and conventions have been approved and
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ratified by governments and international organizations. They set
out detailed guidelines on unacceptable and acceptable conduct in
numerous areas of life.

In parallel, a large number of human rights organizations
have emerged from within civil society in many countries around
the world. These organizations monitor violations of human rights,
lobby for reform and provide for the press with information on
the subject. Many humanitarian crises in the last decade have also
caused media organizations to increase their coverage of human
rights. Some of the most serious human rights violations have
either taken place in the context of armed conflict, or have been the
immediate cause of conflict erupting. One effect of this has been to
muddy a distinction between human rights and humanitarian issues
that was already none too clear in the minds of many journalists.
Though journalists have expanded coverage of human rights issues
into new areas, many human rights issues are under-reported. Issues
are less visible, or slow processes, are covered rarely. Human rights
are still taken largely to mean political and civil rights, and the
importance of economic, social and cultural rights is ignored widely
by the media in their coverage of economic issues, including the
international economy, poverty, inequity and social and economic
discrimination.

The Media and Human Rights

The media can perform this role in different ways. It can make
people aware of their rights, expose its violations and focus attention
on people and areas in need of the protection of human rights and
pursue their case till they achieve them.

There are two main points of connection between the worlds
of the media and human rights. One is the considerable degree of
overlap of subject matter between the two areas. Much of reporting
concerns matters that directly or indirectly has human rights content.
The other is the fact that freedom of the media is itself a human right.
The media are regarded conventionally as one of the mechanisms by
which citizens hold their governments to account. To take the second
point of intersection first: the emergence of the first widely circulated
newspapers coincided almost exactly with the development of
Enlightenment ideas of human rights in eighteenth century Europe
and North America. The First Amendment 1791 to the Constitution
of the United States 1787 forbade any laws abridging the freedom
of the press. The press was regarded in the United States as a fourth
branch of government or estate, holding to account the executive,
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the legislature and the judiciary. Indeed, in the United States the
press was considered to be vital to the functioning of a free society,
no less 28 important than other state institutions. This US doctrine
on press freedom has found its way almost unchanged into modern
human rights thinking. At stake are two sets of rights: that of the
media to report and express opinions as they see fit and that of the
people to accurate and critical information regarding the actions of
those in power.

The Modern Human Rights movements have relied on the
press and media as essential partner in its work to hold governments
accountable for human rights violation. When Peter Berenson
sought to draw attention to the plight of ¢ Forgotten Prisoners’,
he wrote an article in the London Observer published on may 28,
1961, lunching an ‘. Appeal for Amnesty’. Amnesty International
was born from the Union of human Rights activists and the press.
Similarly, Human Rights Watch began in 1978 with the formation
of the Helsinki Watch Committee that sought to enforce compliance
with the 1975 Helsinki accords by publicly “ naming and shaming”
the soviet Union through media coverage. But at the time these
organizations were formed, newspapers were published exclusively
on paper printed with ink, television news was broadcast over the
airwaves and received by antennas, and letters from human rights
activists to government officials were written on typewriters and
send by the post office.

In the face of transnational communication advances, a
national, insulated culture is no longer possible. In many parts of
the world, therefore, some of the obstacles posed by censorship and
control over information have been undermined by the growth of
new technologies such as video recording, fax machines, electronic
mail and satellite television. These have opened new opportunities
for local groups as well as intensified debates about the universality
of human rights standards and patronization by the West. New space
has also opened up in many societies that have adopted democratic
forms of government over the last decade. Domestic coverage of
issues such as democracy and human rights is more self-generated
and less dependent on international sources. Around the world,
the emergence of private media has had enormous significance for
broadening coverage of human rights issues.

Media can play a major role in protecting and promoting human
rights in the world. It can make people aware of the need to promote
certain values in the cause of human rights which are of eternal value
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to the mankind. Peace, non-violence, disarmament, maintenance and
promotion of ecological balances and unpolluted environment and
ensuring human rights to all irrespective of caste, colour and creed
should be the minimum common agenda for the media. The media
can perform this role in different ways. It can make people aware of
their rights, expose its violations and focus attention on people and
areas in need of the protection of human rights and pursue their case
till they achieve them.

Role of Media in Society

The media plays many roles in society, though; these roles are
very much determined by a range of factors relating to the nature
of the media itself, in particular the content of the media and the
medium used. Thus the media plays a number of different roles in
society, including being informative, educational or entertaining.

The media plays a wide-ranging educative role in society. This
can be done at a number of levels. For instance, in support of early
childhood development, the media can, and often do, broadcast
or publish basic educational materials aimed at teaching children
(McQuail, 2000).

In a democratic setup, the government is elected by the people
representing the interests of the majority and securing the interests
of minority. The press in the this process ensures the best possible
participation of interests parties, helps people to choose between real
alternatives by providing information on them, encourages debate
on issues taken up by various parties and performs the ‘watchdog’
function of protecting against the tendency of the state to abuse the
rights of its citizens. The role of Media in early liberal thoughts
was defined mainly in terms of watchdog, the expectations from
this medium widened with the development of mass society. The
Hutchins Commission in 1947 in the US, specified the additional
role of the press which was to provide full, truthful, comprehensive
and intelligent account of the day’s events in a context which he gives
them meaning, to serve as a forum for the exchange of comment and
criticism and be common carriers of the public expression: to give
a representative picture of a constituent groups in society and goals
and values of society. With such developments, media occupied a
significant role of society. Today, Media acts as a cornerstone of
democracy which imparts information on public issues and through
which citizens convey their opinions to policy makers (Nautiyal. &
Dangwal 2010).
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Media within the society plays a critical role in the make-up
of the public sphere. It is seen to perform the most critical function
which can be the dissemination of information to initiate the process
of debate within the spaces which can be identified as part of the
public sphere. Media does not perform a perform a neutral role; rather
it is a legitimizer of the status quo or an innovator of the existing
social equilibrium. The conflict or collaboration of the media with
forces that attempt to colonize the public sphere materializes in this
context. The mutual relationship that emerges between the state and
the media, in both the context of opposition and complement, Media
is influenced, among others, by the nature of intervention of the state
in the public sphere (Biswajit Das).

Research method: Print Media Coverage has its Special
importance. It makes the people aware with regard to any issue/
Subject and also has impact on the people. Similarly, People have
their own opinion with regard to such coverage differently.

In this chapter, focus is made on public view-points with
regard to Print Media Coverage and Human Rights Violations. In
order to the study, questions were asked to the respondents from
different view-points to sought their opinion. The respondents were
selected by random sampling method from the area of study. On the
other hand view-points of respondents regarding impact were also
sought.

Area of Study

The Lucknow district is taken as a Universe. Again, from
Lucknow district, Lucknow city is chosen by purposive method as
it is capital of Uttar Pradesh with higher literacy rate i.e. 79.33%.
It has representation of people from different area of Lucknow
district also. Lucknow city has total 110 wards. For the sampling,
from all 110 wards, 02 wards have been chosen by lottery method
for sampling. There is 1. Shankarpurva Ward (Ward No.-31) and
2. Daliganj-Nirala Nagar (Ward No-32). In all, 300 questionnaires
were distribution to the respondents by random Sampling method
for getting information pertaining to human rights violation (equally
in each ward (i.e. 150+150). After filling the questionnaires, those
questionnaires of these respondents were rejected who said they do
not read newspapers or not know about human right. Questionnaire
filled incompletely were also rejected. Thus following these
parameters, dully filled 250 questionnaires were selected from both
wards for the study.
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Objectives of the Study

The scope of this paper centers on Print Media Coverage and
Public View-point of Lucknow District. The coverage of print Media
related to Human Rights Violation issues are big news paper readers
in Lucknow. The Researcher tries to know public view-point of Print
Coverage. The research had one basic objective:

1. To study the public opinion regarding print media coverage
of human rights violation
Data Analysis
Human Rights Violation Coverage in newspapers

In order to know whether respondents have seen coverage
related to Human Rights violation in newspapers, Question No (1)
was asked as: ‘Have you seen coverage related to Human Rights
violation in newspapers?’

The responses obtained are as under:

Table 1
Responses No. of Percentage
Respondents
Yes 193 77.2
No 57 22.8
Total 250 100

Source: Author’s own survey

Above table shows that out of 250 respondents, 77.2%
respondents accept that they have seen coverage related to human
rights violation in newspapers. On the other hand 22.8% respondents
said that they did not see such coverage in the newspapers. This
shows that a higher percentage has seen such coverage.

Discussion Reading of Human Rights Violation News in
newspapers:

In order to know whether respondents read human rights
violation coverage in newspapers, Question No. (2) Was asked
as: ‘Do you read coverage related to Human rights violation in
newspapers?’
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The responses obtained are as under:

Table 2
Responses | No. of Respondents Percentage
Yes 84 33.6
No 49 19.6
Occasionally 117 46.8
Total 250 100

Source: Author’s own survey

It is evident from the above table that out of total 250
respondents, 33.6% respondents read coverage related to human
rights violation in newspapers while 49 (19.6%) respondents do
not read such coverage. On the other hand 117 (46.8%) respondents
‘Occasionally’ read such coverage related to human rights violation
in newspapers.

Satisfaction for Human Rights Violation Coverage:

In order to know the satisfaction level of the respondents
regarding human rights violation coverage, Question No (3) was
asked as: ‘Are you satisfied with the coverage related to Human
rights violation in newspapers?’

The responses obtained are as under:

Table 3
Responses | No. of Respondents Percentage
Yes 82 32.8
No 45 18.0
Partially 123 49.2
Total 250 100

Source: Author’s own survey

It is clear from the above table that out of 250 respondents,
32.8% respondents are satisfied with the coverage of related to
human rights violation in newspapers while 18% respondents are
not satisfied. Only 49.2% respondents are partially satisfied with the
coverage of related to human rights violation in newspapers.
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Impact of Human Rights Violation Coverage:

In order to know that whether human rights violation coverage
has impact on people or not, respondents were asked Question No
(4) as: ‘Do you agree that Human Rights violation coverage has
impact on people?’

The responses obtained are as under:

Table 4
Responses No. of Percentage
Respondents
Yes 104 41.6
No 37 14.8
Partially 109 43.6
Total 250 100

Source: Author’s own survey

It is clear from the above table that out of 250 respondents,
41.6% say that they agree with the statement that human rights
violation coverage has impact on people while other 14.3%
respondents disagree with it. 43.6 % say that they are partially agree
with the view that human rights violation coverage has impact on
people.

Nature of help by Human Rights violation coverage:

In order to know whether human rights violation coverage in
newspapers help the people, Question No. (5) was asked as: “Whether
the regard coverage of Human Rights violation in Newspapers helps
the people?’

The responses obtained are as under:

Table 5
Responses No. of Percentage
Respondents

In Making people aware about 158 63.2
Human Rights

Save people from exploitation 46 18.4
In getting social justice 38 15.2
None of the above 8 3.2
Total 250 100

Source: Author’s own survey
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It is clear from the above table out of 250 respondents; most
of the respondents in making people aware about human rights
violation coverage in newspapers help the people. There are 158 i.e.
63.2% respondents who helps the people of human rights violation
coverage in newspapers while 46 (18.4%) respondents helps save
people from exploitation. On other hand 38 i.e. 15.2% respondents
helps the people coverage of human rights violation newspapers
while 8 (3.2%) respondents helps the people in getting social justice.
Only 8 (3.2%) respondents helps the people none of the above regard
coverage of human rights violation in newspapers.

Conclusion

Print Media Coverage of Human Rights Violation: Public
Viewpoint

1. 77.2% respondents said that they have seen human rights
violation coverage in newspapers while 22.8% respondents
said that they have not seen human rights violation coverage
in newspapers.

2. A higher percentage of respondents 46.8% accept that
they read coverage related to human rights violation
‘Occasionally’ in newspapers. 33.6% respondents accept
that they read coverage related to human rights violation in
newspapers while 19.6% respondents accept that they do
not read coverage related to human rights.

3. Most of the respondents are either partially or satisfied
with the coverage related to human rights violation in
newspapers. As only 32.8% respondents are of the view
that they are satisfied with the coverage of related to human
rights violation in newspapers while 18% respondents are
not satisfied with the coverage of related to human rights
violation in newspapers and remaining 49.2% respondent
are partially satisfied with the coverage of related to human
rights in newspapers.

4. Majority of the respondents do agree human rights violation
coverage has partially impact on people. 43.6% respondents
partially accept that human rights violation coverage has
impact on people while 41.6% respondents they are agreed
with the statement. Remaining 14.8% respondents expressed
that they do not agreed human rights violation coverage has
impact on people.
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S.

Majority of the respondents said that coverage of human
rights violation in newspapers helped the people. 63.2%
respondents said that coverage of human rights in making
people aware about human rights while 18.4% respondents
say coverage of human rights violation helped save people
from exploitation. Other 15.2% respondents said that
this coverage helped in getting social justice and 3.2%
respondents say coverage of human rights violation in
newspapers they did not help the people.

Suggestion

1.

It is observed that only 32% of respondents are fully satisfied
with the coverage related to human rights violations in
newspapers. It is further a matter of study that why only
such a low (32%) is fully satisfied and why not more?

However, together a percentage of those who agree or
partially agree that human rights violations coverage have
impact on people but it needs to be investigated that what
are the reasons behind such opinion and what parameters
they have taken into consideration.

Comparatively a much high percentage favours that the
coverage of human rights violations in newspapers helps the
people in different ways. Thus, coverage to human rights
violation in newspapers needs to be enhanced as it helps the
people.
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