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Abstract

Clarias batrachus commonly known as walking cat fish exposed to toxicant sodium floride with
lethal and sub lethal concentration for 72 hours and 21 days.
Keywords : Clarias batrachus, lethal, sub lethal and toxicant.

Introduction

Clarias batrachus the walking cat fish is air breathing cat fish generally found in south
east Asia. The ability to walk across dry land in search of suitable habitat or food the name
walking cat fish is coined. This fish primarily lives in stagnant water in pound and in slow
moving streams and river water. Its walking skill allows the fish to move other habitats. Clarias
batrachus is of great importance of aquaculture and economic values as food in almost all over
India. To resolve the problem of mal nutrition we have attempted to improve quality of food in
all over the world. For this we use fertilizer for plant growth and use of pesticides insectis -
to protects plants from pest are also used. By this measurement productivity is enhanced
environment pollution is also produced. These chemicals have entered into the ecosyst:
water and cause water pollution and threatened the aquatic life and physiological characters of
fish.

Certain chemicals affect the fish and retarded the respiration. The changes in bio
chemical content in fish is due to toxic effect of different heavy metals and pesticides. Saxena
et al (1989), Khan et al (1992), Vivek and Sharma (1999).

Rawat et al (2002) reported the toxic effect of pollutants in aquatic ecosystems. Main
cause of decline of fresh water fisheries is presence of water fluoride identified by Neu hold in
the year 1960. Fluoride level affect the migration in fisheries.

The main concern of high level of fluoride in water is fluoride rich minerals in rocks
and soil which along with rain water reach into the water bodies and cause pollution.

It has become a serious threat to aquatic organisms. In the presence of toxicity the fresh
water catfish Clarias batrachus is reportedly affect the protein profile of the fish.

Materials and Methods

Clarias batrachus were purchased from local market of Bikram Ganj and kept in
aquaria for a week after acclimatization. The acclimated fishes were exposed to sodium
fluoride (1200 ppm lethal, 600 ppm sub lethal) for 72 hours for 21 days. Fishes were salified
immediately the end of exposure period. Under toxicant pressure biochemical contents are
investigated and protein content was estimated by Folin phenol reagent method.

Result and Discussion

After going the above experiment it is investigated that significant loss of protein at
lethal concentration (18% in muscles and 48% in liver) in sublethal condition level of protein
declines was noticed (6% in muscles and 28% in liver). In the case of sodium fluoride (38% in
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muscles and 45% in liver) at lethal condition whereas (5% in muscles and 19% in liver) in
sublethal condition.

According to Neu hold & Sigler (1960) main cause of decline trout fishery is fluoride.

Detoxification of poisonous substances is performed by liver. Hence it is expected that
toxicant’s detoxification and disposal are completed by liver.

Pollutants impose stress on liver, to cope stress organism requires sufficient energy
obtained from protein, glycogen cholesterol ctc. decrease in the protein content was observed
during exposure period. The toxicity of sodium fluoride showed a direct correlation with
amount of sodium fluoride and duration of exposure.

Decrease in protein may be due to energy demand in order to meet the stress condition.
We all know that protein is used to repair cell and tissue organisation because of its
involvement in cell membrane formations as well as cell organelles present in cytoplasm. So,
decrease in protein content as a result of toxicity stress. Reduction in protein liver of Clarias
batrachus due to decrease protein synthesis capacity liver metabolism become altered and its
metabolism become changed due to toxicity stress.

Toxicant Control Sub lethal | Change in % Lethal Change in %
Muscles 0.0284=0.011 3.35% 0.192=0.27 36.67 %
Sodium 0.312-0.045
Fluoride In Liver 0.342=0.0112 17.08 % 0.231=0.080 43.93 %
0.412-0.092
Conclusion

Pollutant sodium fluoride reported highly toxic but at lethal dose remarkable protein
loss was reported. But at sub lethal level their toxicity was moderate.
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Introduction:

Piperaceae is a significant family of dicot plants mainly known as Black piper family. Piper
attenuatum Ham is important species of this family. These species rambling and climbing on tree
by its adventitious roois with soft slender glabrous branches. Upper surface glabrous and lower
thinly shortly hairy specially on the nerves. Male 3-5"" bracts adnate, copular, rounded at the apex.
Bracteoles slender, stemen 2-4, exerted. Female 2.5-3.5" on slender, peduncles 5" long. overy
sessile, glabrous, fruiting spikes.Flowering August to September,

Mitosis 1s a cell division which reveals not only the morphological features of the chromosomes in
organisms but also the distribution of euchromatic and hetrochromatic materials with in the
genome presenting the back drop of rearrangement which might have taken place during the
evolution of that species or taxon. The distinctness of chromosomal features during mitotic
metaphase presents the karyotype(Jackson 1971). Karyotypic data comprise base chromosome
number absolute chromosome type along with relative chromosome size, distribution of
euchromatic and hetrochromotic section, no. and sizeof satellites (stace 1980). There are several
methods to study and analyse the chromosomal constitution, rearrangements, evolutionary pattern
and intragenic differences from karyotypic studies(Darlington and lacour 1946).

To compare karyotype of different taxa which are related or unrelated is significant to understand
minor differences if’ karotypic study is done within same set of condition within the same time.
The position of hetrochromatic section and their sizes are very important when we tend to look into
the micro evolutionary changes over a time (Kumar and Sinha 1989). Without carring out of
meiosis, it would be impossible to understand correct chromosome behaviour only through going
mitotic analysis. Larger chromosome have larger amount of chromatin and smaller have lesser
amount of chromatin that leeds to relatively different orientation and behaviour of chromosome
during meiosis (Grant 1971). Chromosome behaviour through the process of meiosis has been
studied in many cases for distinguish different taxa which might had arisenby creeptic and large
chromosomal rearrangement, mutation, polyploidy or by other structural alteration (Favarzer
1981). Since the time of Levitsky(1934), conceptual changes have taken place in karyotypic
analysis(Kumar 1998).

Materials and methods:

Mitotic study was carried out [rom roots tips raised from germinating seeds on moist blooting
paper or on irrigated sunny surface. Roots tips were pre-treated with paradichlorobenzene from 2 -
3.5 hours at 10-15 degree celcius. Root tips were finally fixed in 1:3 acetic alcohol. Slides were
made through squishing technique and stained 1.5% acetocarmine. Permanent slides were made

Kanpur Philosophers ISSN 2348-8301, Volume-9, Issue-1I(E), 2022 Page | 33
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STUDY OF PHYTOCHEMICAL IN MEMBERS OF PIPERACEAE FROM BIHAR AND
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Abstract :

The family piperaceae belongs to the superorder Nymphacflorae, order piperales, (Dahlgren)
and comprises approximately 5 genera and 400 species. The genera piper and piperomia are the most
representative of piperaceae (700 and 600 species respectively). Phytochemical investigation of
piperaceaespectes in Bihar and ChhotanagpurPlateau (Jharkhand) shown the presence of
Metabolities from Mevalonic acid, acetic acid and shikimic acid pathways. The most
Frequentmetabolities isolated are amides. This family is closely related to chloranthaceae except in
the numbers of stamens and carpels in the from of fruits. The piperaceae are unusual of dicot in their
vascular anatomy by having scattered vascular bundles. According to Haines (1925) Six species of
piper and one species of piperomia are reported from Bihar and Chhotanagpur Plateau in Jharkhand.
Keywords : phytochemical, piperaceae, metabolites shikinmic acid pathways, alkaloids, hybrid
cultivar, antoxidants, organoleptic parameter, phytoconstituents, sequential extraction, crude extracts

Introduction :

Piperaceae is a significant family of dicot plants mainly known as black piper family. Bulk of
the species belong to two genera i.e. piper and piperomia. According to haines (1925), six (6) of
piper and one species of piperomia are reported from Bihar and Jharkhand Some species have
medicinal values due to presence of phytochemical substance. An alkaloid 1s also present. This
family represented by the herbs (piperomia) or shrubs (piper) and rarely by climbers (piper betle).
Stem is herbaceous or woody. rarely climbing with more than one rings of vascular bundles. Flowers
and small inconspicuous, incomplete, shunken in the fleshy axis of infloresense, trimerous and
bracteates. Fruits are berry seeds with fleshy endosperm.

Materials and Method :

Microscopy, phytochemical analysis, preliminary phytochemial screening and other WHO
recommended parameters for standardization were performed. Root. leaf, seed ete. is material used
1o extract phytochemical substances.

Plant materials :

The dry fruits of piper nigrum and piper cubeba were collected from local people in different
district of Bihar and Chhotanagpur plateau They were washed thoroughly in distilled water and the
surface water was removed by air drying undershade. The leaves were subsequently dried in a hot air
oven at 40 degree Celsius for about 42 hours. Powered use for extraction.

Preparation of Crude Extract :

45 grams of dry powdered fruit + leaves of investigated species of piperaceae were extracted
successfully with double distilled water. Ethanol and methanol (each 350 gm) for 8-10 hours through
soxhletappratus method. Then collected sample were filtered through whatman no-1 filter paper. The
extract were evaporated to dryness under reduced pressure at 90 degree by rotary vacuum evaporator
to obtain the respective extract and store in the freeze-condition at-18 degree Celsius until used for
further analysis.

Qualitative screening of Photochemicals :-

One qualitative screening of powderederude drugs for their active ingredients were carried
out using the following standard procedure (Trease and Evan 1983; Indian-pharmacopies: 1996,
Mukherjee, 2002).

Phenolic Estimation :

The total phenol content of plant extract were determined by using folinciocalicu

spectrophotometric method according to the method described (kimet al 2007).
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Politics of Renaming the Place in Rohinton Viis:

Journey
Prabhat Kumar
Assistant Professor, Department of English, A.S. Collcoc. 11 s
University, Ara. + (Research Scholar, P.G. Departinicnt o Engls
Email Id: prabhatkumarQ69 @ «n0 com
Abstract: The name of a particular place denotes its cultural vl hist . o
particular community associates its emotional bonding with .t pla. v
much concerned about the ‘regional politics ' of Shiv Seni: in I b e )
emigrated to India around 10™ century to avoid religion: pers ution i
the coast of Gujrat and started living as un agricultural conmi 'y for ii;
They retained their religious identity on the soil of India, anel ence 1
Indian identity. But, the Parsi community had to re-introspect @ ir fu: e '_','l'
India as the growing forces of Hindutva fundamentalisin «cniie o to Lt ;I
cultural existence in a land which constitutionally ensires © - el Py
community with no discrimination. ]
Key words: Hindutva Fundamentalism, Cultural Genocicdle Spo L1

1. Renaming the Place: Erasing the Cultural Identity of the * reis
Rohinton Mistry’s “Such a Long Journey” addresses arsue
practice of regional politics which relegates the Parsi comiminic o th

hence makes them a marginalised religious community aviin e |
fundamentalism. In “Such a Long Journey™, Dinshawji “¢pros
exclusion of the Parsi cultural identity in Bombay. This il i
fanatic Shiv Sena group who believes in the regional it The
Hindutva ideology has created a sense of fear and cultural los the |
community. The ‘cultural politics” of Shiv Sena is well ohserve
statement:

6 &

.............. - that bastard Shiv Sena Icader who w. I il
“Maharashtra for Maharashtrians” nonsensc. They won' ' G I
Raj.’ (73)” i

What Dinshawji is discussing is of the politics of power + ich

exclusion of a particular community on the basis of their ol 0.
practice of regional politics shatters the very idea of India as o - culi

of Hinduism in the form of political party of Shiv Sena threater  the :
community‘ and make them feel a politically marginali atic: i
demographical structure, Dinshawji pin-points the o clu
Maharashtra;

* Wait till Fhe Marathas take over. then we will hayve ual
know 18 to have rallies at Shivaji Park, shout slogans, make thre - gl

e e

Available online on - Www.ijres.org
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. During the performance hurkiya sits facing his audicnc
skin of the instrument is tightened by the chords which mect «
pitch of the sound. The style of performance varies from onc
legend, different techniques are employed by hurkiyas depen

spoken in that area:
It could be said that there

o

re local schools ol

Impact Factor: *

156-6
'43

with
the ¢

. rea to

existence to the knowledge imparted by o piirt

form of the Kumaoni dialect. which is itsell one

“language of the mountains”. Some burds
declamation, as a recitative, or as a mixture of (h

The legends narrated by hurkiyas are mainly associated
and historical accounts of the rulers of Kumaon. They were

Kumaon. Those rulers employed hurkivas to sing praises of

hurkiyas not only provided entertainment but also act as the re
and historical. However, hurkiyas lost their importance and pule
subjugation of Kumaon by English East India Company. Althot
been academically researched, documented. catalogued and pu'
has not been enough research about the performers of these (o

never do justice to the art of these bards

. With the dawn

entertainment poses threat to the art practiced by huerkivas So
the art form so that both the art and the artist can thrive.

Notes:

[1] Lacomte-Tilouine and De Sales, Words of Truth: Authoril:

Speeches in the Himalayas, 180.

[2] Lacomte-Tilouine and De Sales, Words of Truth: Autlor

Speeches in the Himalayas, 181.

[3] Lacomte-Tilouine and De Sales, Words of Truth: Authorii

Speeches in the Himalayas, 181.

[4] In conversation with Vinod Kumar, 2020).

[5] In conversation with Jagdish Ram, 2020).
[6] In conversation with Ramlal, 2020.
(7] Shukla and Purohit, Theories and Practic

es of Hurkiya The

[8] Gaborieau, Himalayan Folklore of Kumaon and West Mo,
[9] Marie-Therese, Himalaya: The Epics of Kumaon, 26.
[10] Marie-Therese, Himalaya: The Epics of Kumaon, 20.
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Of all these practices what hurts the soul of Dinshiw 11 is
know that the name of any place symbolises the culture un:l -
Parsis lived in Bombay and so many areas of Bombay had (i
origin name gave a cultural, religious and emotional u(fil;
community living in Bombay. They had the emotional bondin
change the name of the place by Shiv Sena means to cut off 1
reduce them to a refugee on the planet earth. Therefore. Dins
practice of Shiv Sena:

“ * Why change the names? Saala sisterfuckers! 11ut i
with Flora Fountain? (73-74)”

The process of political marginalisation begins with «
particular community. The name of a place offers a vista (o |
they enter a world of their cultural and religious histors [
between a community and its cultural past. By chanein
disconnected and the persons belonging to that particula
cultural identity to that place where they have been liviny -
this cultural alienation caused by the name changing politics o
friend Gustad Noble’s interjection,  “Why worry about 11’ | &
give them a few roads rename. Keep them occupied. Whit s i
that the place’s name holds a cultural significance. Reniniis
one’s cultural identity. He says:

“ You are wrong. Names are so important. ......... J e
disappear. My whole life I have come to work at Flora | o

changes. So what happens to the life I have lived? Was | livine o o

names? Will T get a second chance to live it all again, with
happens to my life. Rubbed out just like that? Tell me!™ (71
The emotional bonding with the place’s name has w11 |
worried about cultural identity which is being erased
fundamentalist group Shiv Sena. The identity of a persor
a place where he/she has lived his/her lite. Erasing the 1.0
social identity. Renaming the place’s name is a hiddon p
Dinshawji, as a marginalised Parsi character, is wcll
marginalisation and reacts over the regional politics of Shiv ¢
The anger of Dinshawji is a reaction in the i
politics of Shiv Sena. Such divisive politics is nothine :
Bombay and elsewhere in India against the minorit;
Parsis. Rohinton Mistry, through Such a Long Journey. .
Hindutva fundamentalism that is going to be a curse for
the dormant fear and tension of the Parsi community. Vi i
character who becomes the voice of the marginalised coi
Hindutva fundamentalism. Initially, Mistry presents him
follies. His sexual innuendos mask him as a comic v,
from his face, he emerges as a real hero who strongly e«
Bombay. The issue raised by him is an issue of the sy
nation which promises the fundamental rights to its citize; ||
of renaming the place’s name questions the pluralist spirit ol Iy
Gramsci, in his “Letter”, 7 Sept.,193 1. explains ho
power over the entire nation: “State is simply a “Co.
gloves through supposedly civilizing apparatuses by 1./
group over the entire nation” is exercised(103).” The
pressure of Shiv Sena, pinpointed by Mistry in Syl
Gramsci’s notion of State as a “Coercive apparatus’. Thi-

- = v
Available online on - www.ijrcs.org
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Rohinton Mistry’s “A Fine Balance”: A Realistic Picture of Caste
Oppression in the Rural India

Prabhat Kumar
Research Scholar, P.G. Department of English, Patna University, Patna, Bihar, India
Email - prabhatkumar069 @ gmail.com

Abstract: The present abstract proposes to unalyse the menace of caste oppression in the rural India
in the light of Rohinton Mistry’s novel, “A Fine Balance” (I 995). For the post-modern readers, the
issue of caste oppression might be obsolete, but it conceptualizes Mistry's understanding of
Literature as a social discourse as it reflects the author’s concerns Jfor the marginalised. The chapter
“In a Village by a River” in “A Fine Balance" is a realistic picture of caste oppression in the rural
India, exposing atrocity, violence, killings and rape being perpetrated by the upper caste against
the Chamaar community, and thus relegating them to the periphery of social hierarchy to suffer
eternally. The present abstract focuses on the past story of two of the principal characters, Om and
Ishvar of how their forefathers have been immolated by the upper caste Thakur out of caste Jealousy.
Mistry’s blend of realism with the tragic tale of Om and Ishvar (Chamaar-cum-tailors) raises an
issue of social equality in a country which claims to be democratic constitutionally. The traumatic
experience of Chamaar caste shown in the novel clearly confirms the Jfact that the practice of caste
system still exists in India, and Mistry’s “A Fine Balance” is an artistic resilience by the
marginalised against the tyranny of the upper caste.

Key words: Caste Oppression, Marginalised, Realism, Social Discourse.

1. INTRODUCTION:

Through the chapter, “In a Village by a River”, M istry shows the horrible practices of caste
oppression in the rural India. The narrative wheels back to the pre-independent India in a village of
Chamaar Caste where the forefathers of Omprakash and Ishvar Darji used to be lived. The story of
Omprakash and Ishvar becoming tailors from leather workers is deep rooted in a village where the
upper-castes dominate the lower-castes in the most inhuman manner. The atrocity, brutality and
violence perpetrated by the upper-caste takes us back to the ancient time of feudal system of India
where the untouchables were treated like worse than animals. In fact, the story of the forefathers of
Om and Ishvar Darji reminds us of the laws of “Manu Smriti”, a radical Brahminical text, which
justifies the caste oppression as natural and religious: “God said the duty of a Shudra is to serve the
upper varnas faithfully with devotion and without grumbling.” ( qutd. In Manu [-91)!

1.1 In a Village by a River: A Realistic Picture of Caste Oppression

The story unfolds the pathetic condition of Chamaar caste in a village during the pre-
independent India. Chamaar caste used to be one of the peripheral rungs in the social ladder of caste
system. As the story begins, we are introduced to Dukhj Mochi in his childhood. Dukhi is the father
of Ishvar and Narayan and grandfather of Omprakash, The story revolves around the fatal experience
of Dukhi born in a Chamaar community. He sends his two sons, Ishvar and Narayan, to his muslim
friend Ashraf to be apprenticed as a tailor. The decision to change the vocation of Chamaar
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community Was not so easy and safe for Dukhi as he had to face the repercussions’ of the upper-
cas.tes', especially by Thakurs and Brahmins of his village for breaking the ‘social law’ of the world.
This is how the apprehensions have been cxpressed by his fellows: * ‘Dukhi Mochi has gone
mad,’...........“With wide-open eyes he is bringing destruction upon his household. .............someone
had dared to break the timeless chain of caste, retribution was bound to be swift (Mistry, 95)2.”

The aforementioned description shows how the caste system in India has paralysed the
progressive humanity where a person’s vocation is preordained by his/her birth. Dukhi has learnt all
the lessons of social reality through the discussion of his father when he was five. This is how the
caste servility has injected in his psyche:

“Dukhi Mochi’s decision to turn his sons into tailors was indeed courageous, considering
that the prime of his own life had been spent in obedient compliance with the traditions of the caste
system. Like his forefathers before him, he had accepted from childhood the occupation preordained
for his present incarnation (Mistry, 95)3.”

Dukhi does not want his sons to live with the traditions of the caste system. So he decides to
turn them into tailors. However, Mistry continues to remind the readers about the caste exploitation
in the rural India through the experience of Dukhi Chamaar. Those who are born in an age of
computer and technology, the description of Caste oppression might seem obsolete for them. But, if
we analyse the history of Dalit politics in India, the story of Dukhi Chamaar and his family provides
a reasonable background to the emergence of this political force. Mistry shows that how a person
born in a Chamaar caste needs no schooling to behave in the society: '

“Besides tanning and leather-working, Dukhi learned what it was to be a Chamaar, an
untouchable in village society. No special instruction was necessary for this part of his education.
Like the filth of dead animals which covered him and his father as they worked, the ethos of caste
system was smeared everywhere. And if that was not enough, the talk of adults, the conversations
between his mother and father, filled the gaps in his knowledge of the world (Mistry, 96)4,”

Mistry continues to describe the graphic picture of caste exploitation to his modern readers
so that they could sense the predicament of Om and Ishvar Daryji later on in the novel. We have a
collage of how the lower-caste is being exploited and oppressed and thus being relegated to the
periphery of social ladder:

“ “Dosu got a whipping for getting too close to the well. He never learns (Mistry, 96) 5
“ * And you won’t for many more. She must be hiding in her hut, She refused to 20 to the field with
zamindar’s son, so they shaved her head and walked her naked through the square (97) 6.

The aforementioned description shows how the upper-caste brutally humiliated the lower-
caste in the society. Even now, we hear such crimes against Dalit woman in India which clearly
raises a question mark on us as a progressive society. The caste oppression still exists in India,
though its modus operandi has been slightly changed. Off and on, the country is stirred by this
inhuman practice, and leaves us think whether we deserve a human status in the chain of social
ladder.

Dukhi has internalised all the imaginary and real offences prohibited for the Chamaar caste
in the society: “he mastered a full cataloguc of the real and imaginary crimes a low-caste person
could commit, and the corresponding punishments were engraved upon his memory. By the time he
enter his teens, he had acquired all the knowledge he would need to perceive that invisible line of
caste he could never cross, to survive in the village like his ancestors, with humiliation and
forbearance as his constant companions (Mistry, 97)7.”

1.2 Issue of Rape with a Dalit woman

As the time passes, Dukhi got married with Roopa. They became parent of two sons —Ishvar
and Narayan. In order to feed the children well, Roopa pays a nocturnal visit to the orchard of the
upper-caste where she is raped forcefully. Being caught by the night guard, she pleads him to let her
go. But, he bargains with her. At his bargaining, she says: “ ‘T don’t have anything, That’s why [
came here in the night, for the sake of my child (Mistry, 98) . The person hired to watch the
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or_cha;d takes advantage of her helplessness and compels her to undress the clothes: “He led her
cringing to the cot and ripped open her top three buttons. She crossed her arms in front. He pulled
thengl‘fiown .and burie'd his mouth in her breasts, laughing softly as she tried to squirm away (Mistry,
59) & Shia is raped silently. Her helplessness becomes the opportunity for the man at guard.

: Mistry, through this rape scene of Roopa, presents us a hidden reality of society where the
Dalit women are being sexually assaulted and raped for their caste identity, Another incident of
Caste oppression we witness when Isvar and Narayan dares Lo enter the school and touches the books
and chalks of the children of the upper-caste out of curiosity. Being caught by the masterji, they are
beaten badly for ‘defiling the tools of learning and knowledge’ (Mistry, 110) 1°. When Dukhi sees
the red mark on the buttock of his children, his heart comes out of pain. So he decides to demand
justice from Pandit Lalluram. Pandit Lalluram enjoyed a great respect among the neighbourhood as
he is known to promote communal harmony with the words of his wisdom. In fact, Pandit Lalluram
is factional character who justifies the laws of “Manu Smriti”. According to him, one should not
cross the barriers of caste. When Dukhi relates the school incident to him, the Pandit hypocritically
sympathises him by sermonising him the lessons of “Manu Smriti”:

‘¢ Dukhi Mochi, you are a good, hardworking man. I have known you for a long time. You
always try to do your duty, don’t you, according to your caste?........... Which is wise, for it is the
path to happiness. Otherwise, there would be chaos in the universe. You understand there are four
varnas in society: Brahmin, Kshatriys, Vaishya, and Shudra. Each of us belong to one of these four
varnas, and they cannot mix. Correct? (Mistry, 113) 1"

He goes on to justify the teacher’s beating to Dukhi’s sons in the light of Hindu’s scriptures:

“ “ Your children entered the classroom. They polluted the place. They touched instruments
of learning. They defiled slates and chalks, which upper-caste children would touch. You are lucky
there wasn’t a holy book like the Bhagavad Gita in that cupboard, no sacred texts. Or the punishment
would have been more final (Mistry, 113-14) 12

Mistry, through this passage, highlights the extreme practices of caste oppression in
Hinduism. The learned Pandit cleverly dissuades Dukhi’s argument that he has been victimised by
the upper-caste. He is made to believe that the punishment is natural and proportionate according to
the ‘crimes’ committed by his sons. This is the dark reality of caste system in Hindu society where
a low-born child is devoid of primary education on the basis of his caste. The untouchability has
fragmented human society into pieces where human values are on periphery.

1.4 Changing a profession for the Lower Caste: Challenges and Repercussions

Dukhi now decides to send his sons to his friend Ashraf to be apprenticed as tailors. Ashraf
runs a shop named Muzaffar Tailoring Company in a small town. He promises to teach Ishvar and
Narayan the sewing skills out of friendship with Dukhi. Mistry, through the character of Ashraf, a
muslim tailor, shows a universal brotherhood across the two opposite communities in India. Ashraf
cares for Ishvar and Narayan just like his own children. Ishvar and Narayan also reciprocate the filial
love for Ashraf Chacha. This is how Dukhi prepares his sons in advance for their new journey of
life:
“ « Ashraf Chacha is going to turn you into tailors like himself. From now on, you are not cobblers
— if someone asks your name, don’t say Ishvar Mochi and Narayan Mochi. From now on you are
Ishvar Darji and Narayan Darji (Mistry, 115)13.””
The change of title from Mochi to Darji is a paradigm shift in the life of Chamaar community.
“Tailoring’ is thus a metaphor that promises to uplift the social status of Ishvar and Narayan Mochi.
Mistry, through the character of Ashraf, subtly hints at the hypocrisy of the political parties who
falsely claim to eliminate the caste system {rom India. The Chamaar boys uplift their social status
by learning tailoring skills from a radically opposite community. The amount of love, affection and
care Ishvar and Narayan receive from his father’s friend Ashraf fills their heart with a sense of
gratitude for him, The men from their own community such as the Thakurs and Brahmins consider
them untouchables and exploit them to a great extent, but a man from Muslim community embraces
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LIFE SATISFACTION OF ELDERLY PEOPLEIN RELATION TO
THEIR DEMOGRAPHIC DETAILS

e Smita Singh & Santosh Kumar

Abstract - The clderly people’s health has become a priority as their numbers are growing and they are
increasingly becoming vulnerable to physical and mental diseases. Studies show that an clderly pcrsnn's_ hcallth
depends on his or her utilization of health knowledge in daily life. Hence, here we investigated the contributing
factors of knowledge utilization in the elderly population.

The Present study was conducted on a 100 (50 Joint family and 50 Nuclear family sample of elderly

people from both rural and urban areas of Bhojpur district in Bihar. The main purpose of the study was to
examine the life satisfaction of elderly people in term of their family size concept. Life Satisfaction Scale
developed by Alam and Srivastava (1998) and self-prepared Personal Data Sheet was applied on selected sample,
The obtained data were compiled and statistically analyzed. The results revealed that the life satisfaction of
elderly peoplewas positively and significantly correlated with their educational level, the social satisfaction level
of joint family respondents was significantly different from nuclear family respondents, the urban respondents
have more life satisfaction comparatively to rural respondents and the single-familyelderly people had more life
satisfaction level comparatively to their joint family respondents.
INTRODUCTION - India is an almost youngest country in the world and will be elder like China in the coming
decade.The average age of the world population has been on the rise. From the beginning of 19th century to the
end of 20th century, life expectancy increased from 47 to 78 years and exceeded 80 years, The elderly’s
perspective is traditional, and does not match the new generation’s mechanical life. Phenomena like the elderly
nursing home is a taboo in their opinion, and value conflict is on the rise. The aging of the population has been
associated with an increased significance of elderly health. The health of this group has a significant impact on
their quality of life as well as on that of other groups. Although aging is a physiological process and does not
ly lead to disease, it is accompanied by various problems that may include physiological, mental and social
aspects as a result of reduced vital capacities. Most elderly people are affected by chronic and debilitating
diseases, and experience the physiological changes of aging as well. Therefore, in addition to promoting the
extent of life through improvement of healthy aging, it is also important to focus on promoting its quality.

Life satisfaction is the Way a person perceives how his or her life has been and how they feel about it is
going to be in the future, a measure of well-being. In the modern life, which is so full of stresses of various kinds,

with internal and external satisfaction and dissatisfaction.
Life satisfaction of any people are governed and affected from different demographic factors like

educational level, residential area, family type and size, socio-economic status, as well as the psychological
factors. In the present study, the researcher tried to explore the relationship of life satisfaction with different
demographic details to understand the importance of the same.

Commonly two types of family namely single and joint family exist which isdirectly or indirectly
associated with people's life satisfaction. Today, still the concept of joint family exists in our rural Indian whereas
the concept of single family exists in urban areas, By means of over responsibilities in Joint family people want to
live separate as single family. In this regard the level of life satisfaction effects from family size concept and it
seems different among married people.

There are various research studies related to life satisfaction and other associated factors are available that
can help in this research work. In a study of Sousa and Lyubominsky(2000), people's hostility forward other
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Characterization of metric space on fuzzy set

Anil Kumar
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Veer Kunwar Singh University (VKSU), Ara, Bihar, India

Abstract:

The present paper deals the definition of pseudo-metric space and metric space defined on the
fuzzy set which known as fuzzy pseudo-metric space and fuzzy metric space and it forms a
base of some fuzzy topology &, for non-empty set X. we call it a fuzzy metric topology. I
also discuss some basic properties.

Keyword: Fuzzy Sets, Metric Spaces, Topological Spaces

Introduction:

The concept of fuzzy set theory was introduced by an eminent American Cyberneticist,
Mathematician, computer scientist and electrical engineer of Artificial Intelligence Lotfi
Aliasker Zadeh , University of California, Berkeley in 1965 by his research paper “Fuzzy
Sets” [1]. As we know the concept of fuzzy metric space was introduced in different ways by
some well-known mathematician viz. Kramosil and Michale, further modified by George anc
Veeramani [2].

Basic definitions
Definition 1.1 :(L.A. Zadeh [1]) Fuzzy Set
Let X be a space of points (objects), with a generic element of X denoted by x. Thus X={x}.

Afuzzy set (class) A in X is characterized by a membership (characteristic ) function £ (x)
which associates with each point in X a real number in the interval [0, 1], with the value of
fa(x) at x representing the “grade of membership” of x in A. i.e.

Afuzzy set A on the domain X is defined as a mapping
A: X — [0,1], where [0, 1] = I is the range of A.
Definition 1.2: Fuzzy Space

The family of all fuzzy sets on X is I*, consisting of all the mappings from X to I, IX is called
the fuzzy space X X I also represents the fuzzy space, in this case, the fuzzy set
ASXxi,AelX

is called a crisp subset on X
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Definition 1.3: Support
For every fuzzy subset A € [%, support of A is defined by

supp(4) = {x € X: A(X) > 0}

Definition 1.4: Fuzzy point

A fuzzy point on X is a fuzzy subset pg(y) = {:’ :;JJ: :;
The set of all fuzzy points on X is denoted by P, (I*)
Definition 1.5: Fuzzy Topology

A family 6 S I* of fuzzy sets is called a fuzzy topology for X if

(i) Va€el,aE€d
(i) VABES=>ANBES
(iii) v(A,)jEJ €ES = VjEJAES

The pair (X, 8) is called a fuzzy topological space. The elements of & are called fuzzy open
sets. A fuzzy set k is called fuzzy closed set if k€ € 4.

Definition 1.6: Fuzzy Pseudo metric-space [5]
Letd: X X X — [0, ), satisfying the conditions
(i) d(pg, py) = 0wherea < b
i) dpdph) = d((#5)°, @)
(i)  d(pg.pg) < d(pg,ph) +d(ph.ps)
(iv) if d(pg,py) <r,wherer > 0then there exists e > a such that d(p%,p?) <
Tid

then d(p;‘, pﬁ) is called fuzzy pseudo-metric and (X, d) is called fuzzy pseudo-metric space.

Definition 1.7: Fuzzy Metric Sapce (A. George and P. Veeramani [2]).

A fuzzy metric space on a non-empty set X is a pair (m,*) such that M is a fuzzy set on
X X X % (0, +e0) and * is a continuous t-norm satisfying the following conditions:

(i) M(x,y,t) > 0 forallx,y € Xand all t > 0;

(i)  MQ,y,t)=1fort>0if and only if x = y;

(i)  M(x,y,t) = M(y,x,t) forallx,y € X and all t > 0;

(iv) M(x,zt+s)=M(xyt)* M(y,z,s) forallx,y,z € Xand t,s > 0;
(v) M(x,y, .) is continuous for each x,y € X.
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Definition 1.8: Fuzzy Metric Space (Kramosil and Michalek [3]).

A metric space is a triple (X, M, *) where X is a non-empty set, * is a continuous t-norm and
M is a fuzzy set on X? X [0, 00), satisfying the following properties:

(i) M(x,y,0) =0 forallx,y €X,

(if) M, y,t)=1forallt >0iff x =y,

(i) M@E,y,t)=M@y,xt) forallx,y € Xandt >0,

(iv) M(x,p, .):[0,4+[- [0,1] is left continuous for all x,y € X,

(v) M(x,z,t +5s) = M(x,y,t) * M(y,2,5) forallx,y,z € Xand t,s > 0.

Definition 1.9: Fuzzy Metric Space [5]

Let d: X X X — [0, c0), satisfying the conditions
(i) d(pg, ph) =0wherea<h
(i) d(pg.ph) = da( (@)’ %))
(i) d@¢ps) < d(pt.py) +d(py.pf)
(iv) if d(p%.pk) <r,wherer > 0then there exists e > a such that d(pf,py) <r
(v) d(p,‘f‘,pyb) =0thenx=yanda<bh

then the pair (X, d) is called fuzzy metric space and d is called fuzzy metric on X.

Definition 1.10: Sphere

Let B(pe?, 7) = V{p# : p¢ € Q75" ), where Q"o = {pf : d(pf.pz) <7} B(p:l, 7)
is called a sphere with center p,‘:g and radius r.

Definition 1.11: Fuzzy open

A set Ais called fuzzy open if and only if for every point
p% € A, there exists r > 0 such that B(pg, r) < A.

Definition 1,12: Neighborhood

Ais called a neighborhood of point pg if and only if there exists
B € 6( family of fuzzy open sets) such that p¢ € B < A.

Definition 1.13: Fuzzy T;-space

A fuzzy topological space (X, &) is a fuzzy T, space if and only if every point pg is fuzzy
closed.

Definition 1.14: Fuzzy Regular space

A fuzzy topological space (X, &) is fuzzy regular space if and only if, for any point p and its
any open neighborhood A, there is a fuzzy set B such that pg € B® © BcA,

And A is a neighborhood of B.
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Graphene oxide (GO) was chemically synthesized by improved Hummer's method. The synthesis was confirmed
by Raman and FT-IR spectroscopy. The dielectric relaxation studies of graphene oxide (GO) in the frequency
range of 100 Hz - 1 MHz and in the temperature range of 77 - 475 K are reported here. At lower temperatures
(<250 K), the measured ac conductivity shows linear variation with frequency. Whereas, at higher temperatures,
it is almost independent of frequency as dc conductivity predominates in this region. In the dielectric mea-
surement studies, it is observed that dielectric constant increases rapidly with temperature up to 300 K. Broad
loss peaks are observed in the temperature region where the measured ac conductivity approaches dc conduc-
tivity. The behaviour of both high values of real as well as imaginary part of complex permittivity has been
thoroughly investigated in the light of dielectric modulus formalism and is attributed to the interfacial polari-
zation between insulating sp® region and conducting sp? domains. The material exhibits great potential towards

giant dielectric constant applications.

1. Introduction

The frequency dependent dielectric measurements are considered as
an additional important tool for the understanding of charge transport
mechanism [1-9]. In the low frequency region, the dielectric measure-
ments provide an information about the motion of charge carriers
[1,10].The ac conduction mechanisms of disordered materials are
thoroughly discussed in the literature [10,11-14]. The temperature and
frequency dependent ac conduction behaviour is explained by Mott and
Davis [11] in terms of hopping model. This model is further supported
by various researchers [12-14]. Therefore, the conduction behaviour of
bulk disordered materials can be easily explained with Mott's variable
range hopping (VRH) or with some other well established models. But,
the ac conduction behaviour of the low dimensional and disordered
material still needs greatest attention. The ac conduction mechanism of
GO is still not clear after a decade of its discovery, only limited number
of research articles are available in literature [1-4]. Huang et al. [1]
reported the four stage temperature dependent insulator-
semiconductor-insulator-semiconductor transition of GO at tempera-
tures between - 40 and 150 °C. A recently published report [2] on the
dielectric properties of GO has a brief discussion about its dependence of

* Corresponding author.

dielectric loss and permittivity on temperature. Nioua et al. [3] have
reported and discussed the ac conductivity behaviour of rGO-epoxy
resin composite by Jonscher's law, with relaxation processes charac-
terized by a broad distribution of relaxation times. The Cole-Cole plot
shows the single electrical conduction mechanism. The ac conduction of
the composite at percolation threshold is explained on the basis of
capacitive pathways and electron tunneling. A new theory for graphene
polymer composites [4] shows that the electrical conductivity increases
with rise in frequency but dielectric permittivity decreases. Sahu et al.
[5] have fabricated an environment friendly nanocomposite and studied
the dielectric relaxation behaviour of silver nanoparticles and graphene
oxide embedded poly(vinyl alcohol) nanocomposite films and used
Nyquist plots to show the decrease in bulk resistance with temperature.

In this paper, we have reported our investigations on the electrical
properties of GO in the temperature range of 77 - 475 K. The broadband
dielectric spectroscopy of electrical properties of GO is reported in the
frequency range of 100 Hz — 1 MHz. The dielectric spectroscopy provides
highly accurate and simple measurements of electrical properties
without influencing reduction parameters. We have observed a large
value of dielectric constant with high dielectric loss for GO sample in
low frequency regime. For such behaviour of complex dielectric
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constant having higher values and not very well defined peaks, the
modulus approach [1] is more suitable. Our data on the dielectric
measurements of GO sample is systematically analysed using modulus
approach and is explained on the basis of effect of interfacial
polarization.

2. Experimental details
2.1. Sample preparation

Graphene oxide was synthesized by improved Hummer's method
[15-18]. In this method, oxidation of graphite flakes take place in the
presence of potassium permanganate and mixture of conc. HySO4/
H3PO4. The mixture is stirred for continuously 12 h at 50 °C. Then
washed with water, hydrochloric acid, ethanol and ether, respectively to
obtain solid powder of GO.

2.2. Sample characterization

The structural investigations of the prepared samples were per-
formed using Raman and FTIR spectrometers. For the Raman studies, we
have used Renishaw InVia Reflex micro Raman spectrometer in the
range of 400-4000 cm!. FTIR measurement performed at RX I spec-
trometer (Perkin Elmer). The surface Morphology of GO sample was
investigated with the help of Transmission Electron Microscope (TEM),
Technai G2 T30, U-Twin by FEI Netherlands. The broadband dielectric
spectroscopy of the prepared sample was recorded in the temperature
range of 77-475 K by using Waynkerr 6540A 120 MHz precession
impedance analyser in the frequency range of 100 Hz- 1 MHz in an
indigenously made three terminal measurement set-up with cryostat as
shown in Fig. 1. The dc conductivity was measured using Keithley's 236
SMU and Keithley's 2000 DMM (digital multimeter) in the temperature
range 77-475 K. The ac and dc conductivity measurements were

Vacuum
chamber

Gold electrodes

Copper ample

im _________.di

Fig. 1. Schematic of three terminal AC measurement set-up.
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performed after the deposition of gold electrodes on both sides of the
samples.

3. Results and discussion

The synthesis of GO sample is estimated with the help of Raman
spectroscopy. It is a reliable technique to determine the structural
properties of carbon based materials [1,18-21]. The Raman spectrum of
GO sample (Fig. 2) consists of D and G band at 1360 cm ! and 1590
cm brespectively. The G band corresponds to the in plane bond
stretching vibrations of sp? carbon-carbon atoms [19-21]. The D band is
attributed to the induced defects or due to the sp® hybridization of
carbon atoms that corresponds to out-of-plane vibrational modes
[19-21].The D band mode is forbidden in the perfect graphite and only
becomes active in the presence of disorder. The peaks towards higher
wavenumber side at 2720 and 2950 cm lare assigned as second order
band of 2D and D' + G’ bands [18], respectively. The FT-IR spectrum
(Fig. 3) of the GO sample is recorded in the transmission mode using KBr
method. The spectrum consists of characteristic bands corresponding to
the attachment of specific oxygen functional groups to graphene sheets.
The characteristic band corresponds to C=C of carbon atoms and their
restricted vibration in the plane of carbon atoms is present at 1630 cm ™!
[10,22-24]. The peaks due to symmetric and asymmetric stretching of
the epoxy groups are present at 1220 cm ™! and 880 cm ™!, respectively
[18,22,24]. The peak at 850 cm ! corresponds to deformation vibration
of the epoxy groups [18,22,24]. The peaks at 1600-1650 em ! and
1750-1850 cm ™! are attributed to the ketonic species [22,25,26]. The
bands at 1070 cm™! and 3050-3800 cm ™! are attributed to the hydroxyl
groups such as phenol and all C-OH vibrations from COOH and H;0,etc.
[25,26]. TEM micrograph of GO sample is recorded and it is observed
that the prepared sample consists of two dimensional sheets type
structure as shown in Fig. 4.

The dielectric response of solids gives information about the orien-
tational adjustments of dipoles with frictional losses and translational
adjustments of mobile charges on the application of electric field.

In a time varying electric field, the complex dielectric permittivity
can be expressed as

£(0) =€ (0) —ie (w) (€8]

The real and imaginary part of e*(w) is indication of the degree of
polarization and the losses in the system of bound charges, respectively,
exactly in a similar way as the free charges are ascribed to conductivity
losses.

The real and imaginary part of complex conductivity are given as

¢’ (0) = o(w) — i) (o) (2)

The real and imaginary part of conductivity given in Eq. (2) can be
related to the real and imaginary part of e*(®) as

GO

Intensity (arb. units)

800 1600 2400 3200
Raman shift (cm'1)

Fig. 2. Raman spectrum of GO.
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Fig. 3. FT-IR spectrum of GO.

Fig. 4. TEM micrograph of GO.
o(w) = wepe (w) 3)
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where, g is the free space permittivity and o is the angular frequency.

The variation of the dielectric constant (¢') of graphene oxide with
temperature in the temperature range of 77-475 K at five different
frequencies is plotted in Fig. 5 (a). In the low temperature region,
dielectric constant at a particular frequency is slowly varying function of

Diamond & Related Materials 120 (2021) 108633

temperature. The dependence increases rapidly with increasing tem-
perature up to 300 K at given frequencies. The dielectric constant starts
decreasing after attaining maximum value at 300 K. This behaviour is
consistent with a Debye-type dielectric dispersion characterized by a
relaxation frequency, fy [10,12,13,27]:

. € — €oo

€ () — € (®) —{1+<;;0)2}

As evidence from Raman spectrum of the sample, a subsequent
amount of conducting sp? graphitic domains are present in the insu-
lating sp3 matrix [1]. It may be visualized as the parallel network of
resistors (sp2 domain) and capacitors (sp3 domain) (as shown in the inset
of Fig. 5(a)). The increase in dielectric constant of GO with temperature
may be due to highly conductive nature and positive temperature co-
efficient effect [2]. With further increase in the temperature above 300
K, the intercalated water molecules, CO, and CO are completely
removed [1]. This results in decreasing capacitive contribution and
hence dielectric constant. The variation of the dielectric loss (¢”,.) with
temperature is shown in Fig. 5(b) at five different frequencies. The
dielectric loss is calculated by subtracting the dc conductivity from
measured ac conductivity [10,12,13,27]. It can be seen from Fig. 5(b)
that the intensity of dielectric loss peak decreases with increase in fre-
quency. The loss tangent behaviour of synthesized graphene oxide
mainly depends upon the temperature. The maximum dielectric loss
tangent increase as well as shifted towards higher frequency with
increasing temperature. The Fig. 6 (a) and (b) shows the variation of the
gand &', of GO in the frequency range of 100 Hz to 1 MHz at various
temperatures. At low temperatures, the GO shows low values and weak
frequency dependence of dielectric constant. As temperature increases,
the ¢ value increases and exhibits a strong dependence on frequency.
The magnitude of erises by four orders as the frequency decreases from
1 MHz to 100 Hz. The increase in the value of ¢’ of GO can be attributed
to the orientation and change in the dipole moment of functional groups
present on the graphene oxide [2,28-30]. The higher value of ¢ at low
frequencies may also be related to interfacial polarization, which occurs
at the interface between reduced clusters and the unreduced sp® matrix
[1]. Beyond 300 K, dielectric constant starts decreasing up to 400 K and
again attains second maximum value at 450 K. The second maxima may
correspond to the phase transition of insulator type GO sample into
semiconductor type rGO sample [1,17].The dielectric loss tangent at
lower frequencies gradually increases with frequency at all tempera-
tures. However, it decreases with frequency, after reaching a maximum
(peak), due to the reorientation of the polar groups present in the gra-
phene oxide [2]. Fig. 7 (a) exhibits the log of measured ac conductivity
(logom(m)) as a function of 1000/T at five different frequencies (100 Hz,

)
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Fig. 5. (a) Dielectric constant (¢') and (b) Dielectric loss (¢”,.) as a function of temperature at five fixed frequencies.



R. Kumar and A. Kaur

Diamond & Related Materials 120 (2021) 108633

Frequency (Hz)

5
10 a) —=—100—+—125
< —A—150 —e—175
Er 4 —v—200 —o—225
X 10°F —o— 250 —e— 275
b —<—300—4—325
* <
ﬁ 1 03 350 —v—375
» —e— 400 —x— 450
*
c
8 ..
o 10 N
5 d
1
o 10 F 3
2
2 40 N\J"‘}—* "
2 3 5 6
10 10 10* 10 10

10° ) = 700—s—125—1=150
1 05 —0=175—v—200—o—225
-~ —t— 250—0— 275 —<— 300
=w‘°104 —A—325  350—v—375
;, 103 =x—450
7]
2 40
L .,
=10
o
° 100[
[
810f ———
10? \ " . !
10° 10° 10 10° 10°
Frequency (Hz)

Fig. 6. (a) Dielectric constant (¢') and (b) Dielectric loss (¢”,.) as a function of frequency.

-4 a) -4 (b) + * I *i
A A A A AN A
< < 48 Seee vV
— e '6 e o .;.' vyw ::
5 E ¥y OIg s 3
L O ° o *® Low °°
(7] B -8 o xl
~ - ° 0 vIX gt
~ vw ."
£ o 10 v v ,l-! g d
s > : 8 8% 100 « 125 4 150
o S 8 e 175 v 200 o 225
o -12 + 250 o 275 <« 300
- 4 325 350 v 375
X \ \ \ " " 14 L . b 400 550 q
4 5 6 7 8 9 10° 10° 10° 10° 10°
1000/T (K™) Frequency (Hz)
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1KHz, 10KHz, 100KHz and 1 MHz) along with dc conductivity. A rise in
measured ac conductivity has been observed with frequency and tem-
perature which merges into dc conductivity at higher temperature
(>250 K) for both the samples. This is a common feature of disordered
semiconductors or polymeric materials [31-32]. Fig. 7(b) represents the
variation of measured ac conductivity with frequency in the range of
100 Hz to 1 MHz. With the increase in temperature, due to the thermal
reduction of GO samples, the fraction of conducting sp? graphitic
domain increases. The reduction leads to the generation of new sp?
graphitic domains which are now smaller in size but more in number,
thereby establishing more conductive path ways [18].The conductivity
increases with temperature due to hopping between these pathways. At
higher temperatures (>250 K), the fraction of these conducting domains
may increase to the extent that the number of percolating pathways
becomes so high that electrical conductivity does not change with fre-
quency and dc electrical conductivity dominates.

At low temperatures, the GO sample shows linear variation in elec-
trical conductivity with frequency. The slope of the curves decreases
with increasing temperature. The nature of curves starts changing after
250 K. The measured ac conductivity at higher temperature is almost
independent of frequency as dc conductivity predominates in this region
[10,12,27].The loss peaks are also observed in this region (Fig. 5 (b)).
Here the measured ac conductivity tends to approach dc conductivity
especially at higher temperatures. The increase in electrical conductivity
can be attributed to thermal activation and structural deformation [2].
The broad loss peaks suggests the distribution of relaxation times. There
are several ways of dielectric data representation and we are using

dielectric modulus for further investigations. This approach is useful in
the systems where dielectric dispersion is associated with large con-
ductivity [31,32].The electric modulus was introduced by McCrum et al.
[33] and is defined as the reciprocal complex permittivity. It is widely
used to reveal the dipolar contributions where dielectric relaxation
peaks are not sharp. Macedo et al. [34] applied this formalism to ionic
conductors. One of the primitive works using this approach was reported
in 1975 in alkali silicate glasses by Macedo and Moynihan et al. [31].
This approach is now days used in characterizing MoSs, MIS structures
and several composite materials [35-37]. The dielectric modulus M*(®),
can be represented as

M (0) = M (@) —iM (o) (6)
In which real and imaginary parts are
, £ (o)
M = 7
(©) ¢ (0)* + 8"(0))2] @
M (0) = e (@) (8)

[8’(0))2 + 8"(0))2]

The main advantage of using dielectric modulus approach is to
deduce whether the dielectric response is independent of the nature of
electrode and contact, absorbed impurity conduction and space-charge
injection. These are important factors which should be taken care of
during dielectric measurements [1,31].

The relaxation peak at low temperature is shifted towards high
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frequencies with increase in temperature. The increase in peak fre-
quency is related to the short relaxation time and increase in mobility of
charge carriers. This type of dielectric response is similar to that of the
percolated blends consisting of conducting polymer and insulating
polymer [32].

A plot of M'(@) with frequency will give a peak at the conductivity
relaxation frequency (fp), which defines the relaxation time:
To=_L (9)

(2nfy)

If there is a presence of distribution of conductivity relaxation times,
then the conductivity relaxation time can be explained on the basis of
non-exponential decay function [31-32]:

(1) = exp( —t/70)"

B is a relaxation parameter and takes value between 0 < § < 1. The
relaxation parameter decreases with increase in the width of relaxation
time distribution.

The variation of M ’ (o)and M (@) as a function of frequency at
different fixed temperatures is plotted in Fig. 8 (a), (b), (c) and (d),
respectively. Fig. 8 (d) represents the well-defined peaks of M (@) at
particular temperature with characteristic relaxation frequency. It is
found that with increase in temperature, the peaks shifted towards
higher frequencies. This indicates the thermally activated behaviour of
the system [31,32]. From the plot of M”/M”max vs f/fp(Fig. 9 (a) & (b)),
the value of relaxation parameter is calculated. It is observed that the
experimental points are in good agreement with the theoretical curve
and p is almost temperature independent. The various parameters have
been calculated from these modulus plots [31].The experimentally
calculated conductivity relaxation time,(t).y can be estimated by [31]

(Ve = Tor(l/ﬁ)/ﬁ

(10)

(€8]

where tpand p are conductivity relaxation time and parameter fitted
from Fig. 9 (a) & (b). In the present case, f~0.30 and we have used this
value for the evaluation of various parameters. The values of various
parameters are shown in Table 1.
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The value of (t).q can be compared with the experimental value by
the following expression

<T>exp = €0€x0dc 12)

Where e represents the permittivity of the free space,e,, and o4care
calculated from the ac and dc measurements, respectively. It is observed
from Table 1 that there is a good agreement with modulus approach.
Further, the low frequency limiting dielectric constant ,gq is given by
equation [31]

g0 = £ (1) (1)’ 13)

& = £r(2/p)B/ (r(1/p))’ a4

It shows that the gpis also independent of temperature which is not
the case in our samples. It rules out the probability that the frequency
dependent of ¢ ' (w) is due to the electrode effect The dielectric constant
and loss in such type of system is given [38]:

ﬁm:%H%%QPHMW“MWWM/“MWMHWWMM

+ (/)]
(15)

(80 — €0) [(f/fg)lf"‘cos(mn/z) ] /
+GCac / ©€
[l + Z(f/fo)lfmsin(mﬂ/z) + (f/fO)Z(lfm)]

It is also observed that in such system, the dielectric constant and loss
are due to the charge carriers trapped at impurity defects and hopping
conduction which give rise to dielectric relaxation [39]. At a particular
temperature, for a given frequency at which €'(w) becomes equals to (g
— €5)/2 + €4 is termed as the relaxation frequencies.

Thus, the temperature dependence of relaxation frequency is given
by the Arrhenius law,

e’ (0) = (16)
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Although due to high dielectric loss, the material may not be promising
Tab.le 1 . . for high dielectric constant applications when used independently, but
Various parameters evaluated from dielectric modulus plot. .. . . X . 8
can be a promising candidate where it can be filled in the two dimen-
Temp. (K) fo(Hz) 7o(s) (Teal (5) (Texp(s) sional materials with low dielectric loss such as metal oxide sheets like
210 10,000 1.59 x 107° 1.42 x 1074 2.09 x 1074 titanium dioxide. Collectively, the polar behaviour of titanium dioxide
220 30,000 5.30 x 10’2 4.73 x 10’2 4.96 x 10’2 and defects as well as oxygen vacancies on the surface of GO can
230 100,000 L1.59 x 1077 1.42 x 1076 2.13 x 1076 contribute to increase in the net dipole moment suitable for capacitors.
240 300,000 5.30 x 10 474 x 10 5.15 x 10

Where, fi,.x and Ep are constant, having dimension of frequency and
dipolar activation energy [39]. The parameter m can take value be-
tweenO to 1. In the Fig. 10 (a), (b) & (c), the €¢'(0) vs frequency curve is
fitted at 200 K, 225 K and 250 K for various values of m such as 0.1, 0.2,
0.3, 0.4 and 0.45. The best fitted curve is observed for m = 0.40, which
further confirms the existence of distribution of relaxation times.

4. Conclusion

The Raman spectroscopy study shows the presence of conducting sp>
graphitic domain in the insulating sp> matrix. The FT-IRinvestigation
also confirms the presence of C—H and C=C bonds of sp® and sp? hy-
bridization, respectively. The presence of conducting sp?> domain in
insulating sp® matrix provides conductive pathways and can be
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Fig. 10. The variation of ¢'(®w) measured as a function of frequency at (a) 200 K, (b) 225 K and (c) 250 K, respectively.
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visualized as a parallel resistor capacitor model. The dielectric constant
increases with temperature due to highly conductive nature of GO. The
dielectric permittivity decreases with frequency due to orientation of
charges and rotation of dipoles. Above 300 K, the dielectric constant
decreases due to decrease in capacitive contribution. The presence of
broad loss peaks suggests the distribution of relaxation times. The loss
peaks are observed in the region when ac conductivity approaches dc
conductivity. The ac conductivity of the sample can be considered due to
the interfacial polarization effect which has been investigated with the
help of dielectric modulus approach.
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ARTICLE INFO ABSTRACT

Keywords: Reduced graphene oxide (rGO) has been successfully prepared by a facile method
Reduced graphene oxide graphene oxide in the presence of inert gas environment. The combined charu:m
Gas sensors spectroscopy, Fourier transform infrared spectroscopy (FT-IR) and scanning e
Sensing mechanism the successful formation of thermally reduced rGO. The gas sensing application
demonstrated by the changes in the chemiresistive properties. The rGO
temperature for the detection of SO at low part per million (ppm) levels.
esistive sensors exhibit sensing response of 3.21% at the concentration le
temperature. The sensing response increases with increase in p '
response, good selectivity and reproducibility at room temperature.
sponse is attributed to increase in number of defects in the sensing lay
structure.
1. Introduction the researchers are now shifting towards grap

Gas sensors play a vital role in numerous application fields of in-
dustrial manufacturing [1], medical diagnosis [2], national defence [1]
and environmental protection [4]. The past several decades have wit-
nessed a tremendous development of gas sensors based on chemical
sensing in many fields [4-6]).Detection of toxic gases and harmful
chemical vapors within permissible time limit is quite important. The
working of any sensor relies upon three characteristics features, sensi-
tivity, selectivity and stability. The literature reports huge number of
sensing materials viz. inorganic metal oxides, organic conducting
polymers and their composites [7-18].The gas sensing devices based on
metal oxide sensors [7-12] have been thoroughly investigated due to
their good sensing capability, and fast response and recovery. However,
these sensors have operational limitation due to their feasibility of
working at temperatures much above the room temperature. The op-
eration or optimal response at higher temperature requires complex
circuitry and high power consumption [14]. In the quest for the gas
sensors operational at room temperature, the alternate materials like
conducting polymers [13-15] are gaining lot of importance from the
researchers. The sensing devices based on conducting polymers are cost
effective and can be easily synthesized but they are prone to environ-
mental degradation [16]. In the light of degradation issues, the focus of
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gas sensing applications [4-6,15,201. Among them, reduced gra)
oxide (rGO) based gas sensors are highly preferable due to their room
temperature operation, easier synthesis techniques, low cost pmdnct!un
on large scale and better stability [4-6,21-23]. Large numbers of arti-
cles have been recently published on rGO based gas sensors which can
detect various gas species, including NO,, NH3, CO, and HpS [24-28],
effectively. The number of such publications has been rapidly in-
creasing over the period of time [6,21-23].The rapid increase in the
research on rGO for gas sensing applications indicates its strong po-
tential for monitoring and sensing. Robinson et al. [2Y] have used hy-
drazine hydrate reduced rGO for the detection of acetone and various
toxics at the concentration as low as few ppb. Hassinen et al. [30] de-
veloped rGO based gas sensor for NO; detection. The sensor showed
good response to 10 ppm of NO,. In another report [31], a chemical
sensor based on hydrazine reduced rGO based films for the detection of
various analytes such as NO2, NH; and Di-nitro toluene (DNT) etc., is
reported. The sample showed 360% increase in response to 100 ppm
NO; at room temperature. The rGO based sensors are also used for the
definitive identification of chemically similar analytes such as ethanol,
methanol and isopropanol [42]. In a report, pyrrole reduced rGO based
highly sensitive and selective sensor is reported for the NH; detection at
room temperature [33].In another report, the rGO was synthesized by
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Understanding Cultuie is esseniial to any study or discussion about the social and
political enquiry. The paper seeks (c understand the coinplexilies and coexistence of
Bhojpuri and Bengall folk culture. Whether it is sonas, theatre or film, bot'n seem to
influence and complementary to each other. This paper i1s an attempt to understand
the amalgamation of different cultures and liow they have been anriching their cultural
folk tradition without harming and dastroying each other. The article is also an attempt
to analyse haow Bhikhari Thakur who is called the Shakespeare of Biojpuri hes plaved
an essential role in the confluence of Bhojpuri and Bengali folk culture and voicing the.
issues and aspirations of the oppressed in his art forrm Bidesiya.

1. Introduction

Culture is defined as a set of values, beliefs, svmbols,
ideas, forms of behaviour and style of art and craft which the
members of a group have evolved to streamline their social life,
and thereby distinguished themselves from other groups. The
term culture, however, does not have a confined, defined and
refined meaning. Learning is & dynamic concept which has
multiple and multidimensional implications. Raymond Williams
pointed out that culture has at least three distinct if not discrete
meanings. Culture for him is firstly a process of cultivation and
growth it carries through today in its biological usage. It is also
a pattern of living and a way of understanding.

Furthermore, finally, cullure is a thing, a product, an artistic
work. These meanings, of course, often overlap. In this way,
one cannot find a definitive definition of culture in William's
essay. In this paper, we would seek to understand the
composite culture of India through a case study of Bhojpuri and
Bengali folk culture. Bhojpuri migrants in West Bengal have
learned immensely from Bengali folk culture by mingling up
with the different genre, interacting with each other and building
mutual understanding and respect between different cultural
groups without damaging or destroying each other's identity.
For example, Bidesia is a legendary folk performance from
Bihar, which is similar to Jatra in West Bengal. This paper also
seeks to understand cross-cultural communication between
Bhojpuri and Bengali folk culture. The cross-cultural and
emotional connectivity will be substantiated with several folk
songs and plays developed by famous folksinger and
playwright like Bhikhari Thakur, who is also known as
Shakespeare of Bhojpuri. Many of Bhojpuri folk songs reflect
the memory and emotions with Kolkata city as the city of not
only survival for migrant labourers of Bihar but also as the city
where their beloved has moved. It reflects the beauty of Indian
composite culture and unity in diversity where we learn each
other's language, art and craft and embrace and respect each
other's festivals. This paper is an attempt to map that
confluence of culture in Bhojpuri folksongs and theatre.

RRIJM 2015, All Rights Reserved

2. Kalcutta (Calcutta) as Perceived in the Sonys and
Theatre of Bhikhari Thakur
Bhikhari Thakur (1887-1971), a poor

parts of Eastam India, Bhikh
several klnds of perfonnames.

Thakur's uncle, who was in Medinipur, got him a bal’t'ar's
Kharagpur. He worked as a !abourer in the day time and mad
Ramayana in the nights thern. He went to Jagannathpuri,
whete he saw thn ‘Jatra’, before relurning to Kolkata and
subsequently to his village. His play Bidesiya depicted not only
the fraudulence in recruitment and hardship faced by labourers
on the plantation of sugar colonies” but also the sorrow of the
voung bride. Her husband was forced to leave har in the village
and go lo Pardes (Calcutta) to losk for a job. His nlays usually
enacled on benches inside tents or in the open on wooden
planks covered with durries. Therefore the Bidesiya theatre
drew massive attention of the audience. Thakur, who is also
popularly known as Shakespeare of Bhoipuri, was the first
person to cast male acltors in femal2 roles wearing female
Ci(‘!hBS.BDBSpItQ all his extraordinary skills, he felt hurt if
someboay addressed hin as ‘Re’ or as 'Bhikhariya’. In Nai
Bahar, he wrote, “Sabse kathin jaati apmana” (Humiliation of
one's caste is the most difficult to stomach). His pen rebelled

'BrahmParakash, ‘Performing Bidesiva In Bihar . Slrategy for Survival,
Strategles for Performance, Asian Theatre Journal , vol. 33, nn.1.
January 2016, p. 64.

“P. PratapKumar, Indian Diaspora * Socio-Cultural and Religious
worlds, United Kingdom: Brill Academy, 2015.

'See. Social and cullural dimensions of Indian indentured labours and
its diaspora, London: Routledge 2016.
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against the social heritage that deprived humans of humanitv
by depicting the pain of the women in his writings. In tiiose
days, the system of selling off the daughters was prevalent
among the upper castes. Poor parents, who could not arrange
a dowry for their daughters, sold them off as wives to old or
unsuitable men. Thakur wrote a heart-rending play BetiVivog te
protest against this practice. The play, popularly known as Beli
Bechwa (Selling Daughters) had such an impact in the
Bhojpuri-speaking region that at many places girls refused to
get married. At other sites, the villagers drove away from the
grooms. In 1964, the play was being staged in Kumardhuvi
area of Dhanbad district. During one of the shows, more than
500 labourers of Hazaribagh district broke down. They
marched to a nearby Shiv temple and took an oath that they
would never sell their daughters. This incident took place at
Layakdeeh Colliery.

3. The Convergence of Bhojpuri and Bengali Folk Culture

Bhikhari Thakur was a revolutionary who did not go for
traditional, contemporary drama. His plays, which he called
‘nacch’ or ‘tamasha’, depicted the pains and pleasures and the
hopes and aspirations of the people at the very bottom of the
social hierarchy. His dance troupe performed at Kulli, an
industrial township in West Bengal. Many people have
developed a typical prejudice against the adjective ‘nachaniya
and lost interest in him. However, for many, he was the hero of
the common man. His performances of play went to the rural
hinterlands of, Chhapra, Balia, Ara and Patna, as well as
Kolkata and the colliery areas.

Despite being born in the barber caste, receiving little
education, and struggling with poverty, humiliation and apathy
all his life, the way, he managed to build his personality-filled
with curiosity and great respect for him.

4. Folk Culture as a Tool of Transformation of Society

In the context of Bhojpuri culture, Bidesiya tradition
became the subaltern culture as counterposed to elite culture Y
Migration was a phenomenon among the lower classes during
the late 19" and the early 20" centuries. Bidesia can be
located in the context of the turmoil in the wake of colonial
expansion. BhikhariThakur who had moved out of his rural
location to see the world had come back with new ideas from
the city Calcutta which he adapted to Bhojpuri subaltern
classes.® Bidesia represented a mode of protest. Their folk
songs of this period are narratives of their woes. Through oral
tradition, the passing down of these songs from generation to
generation seems to be part of cultural politics of the
indentured labour of the Bhojpuri region.

Such cultural expressions in the absence of any olher
overt form of protest did contest power.®The most important
part of Bhikhari Thakur's play was the content which gave
voice to the pain and misery of the migrant labourers,
daughters, widows, older men and women and Dalits and
Backwards and he did this risking physical attacks and
persecution, People went to see his plays ignoring the fials of

*See Chandrashekhar's dissertation, ‘Subaltern Arliculation:
Examining the Bidesia Dance -Drama form of the Bhojpuri Region’,
M.Phil. dissertation submitted to JNU,p.14.

® Ibid,21.

© Ibid,26.
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their families. Besides NaiBahar and Beli Viyoa, Bhikhari also
tried to suggest a comprehensive sclution tu the caste war in
Hindu society through his Chauvaran Padvi. While the Hindi-
speaking Lelt never witnessed a renaissance, whatever little
happened in that direction was the contribution of Bhikhari
Thakur and others like him, including RasulMiyan of Gopalganj,
Hajjam of Siwan, Fida Hussain Narsi of Moradabad and Pandit
Radheshyam of Bareli. They all were playwiights who dealt
with social issues and rural awareness. The significance of
Bhikhari Thakur as an essential historical and cultural figure of
Eastern India is in his creative amaigamation of religious and
secular, tragedy and comedy, traditional and modem in
bidesiya. He integrated dance drama, music, song, dress,
design, lighting, and technology, incorporating everything he
found appropriate and =xciting from olligi famous theatres. He
re-crealed slories and songs from Ramachanatman:is (Story of
Rama) and Mahabharata with his interpietations and
mnovations. His life is an example of how a person can rise
above his self. Thakur busted many myths of the world of
literature, culture and art. He eslablished that a hero could be
from anywhere — even from the bottom of society. Moreover,
only such a hero can understand and identify with the pams
and disappointments of the peonle _

In India’s largest linguislic ragion, i.e., the Bhoj
migration nas created three distinct folk trad
{Irader] traditlnn the Srpaniya(sddier} tra

social and cultural differencas,
traditions have had mutual interac
region has primarily meant cut-m .
which are pressing on women. In the 2

euponsibilities have to be shouldered by wc
a wide array of roles. In this process,
emotionally suffer separation on the oi'e hand.é'
familial and social oppression (including sexual exploitation)
the cther. A cursory look at any aspect of folk traditions is
enough to show that while the exploited side of separated
women is highlighted, the empowered facet is underplayed.
This cynical yet idealistic imagery of wonien is particularly true
of songs and stories are sung and told by men, and to a lesser
degree, those by uppei-caste women. The image is of an
oppressed, betrayed and downtrudden woman who has not
found her voice to protest.

In contiast, some of the folksongs of low-caste women aie
polent symbols of resistance, scmetimes fjuite shrill and even
vulgar going by standards of the language. Vulgarity and
frivolity in language create in the minds of the opposition an
image of an empowered entity, even though the former casts
these songs slress as uncivilised, rustic, backward, and so on..
Folksongs are oral traditions stored in memory, locked inside
which a feminine ideology has histerically questioned traditional
hierarchies anu revealed cruel secial realities.”

5. Conclusion

We all know that India is called the land of unity in
diversity. There are numerous cultures which have distinct

"hitps:iiwww. forwardpress.in/2017/01/bhikhari-thakur-lifes-
nachanivalretrieved on 1.02.2020.

*Soe, Dhananjay ‘The image of Women in Folk Traditions of Migration’
Journal of Migration Affairs.
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characteristics and still co-exist. This research explored the
potential of cultural coexistence, with particular reference to
Bhojpuri and Bengali folk culture. By going through the folk
culture of Bhojpuri, | found that it has learned a lot from Beriyali
culture. Furthermore, the influence of Bhojpuri folk culture can
also be seen on Bengali culture. The Shakespeare of Bhojpuri
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Eftfects of Instructional Encoding, Exposure Time |

and Emotional Pictures on Recognition |
Memory for Entirely Identical Pictures
Santosh Kumar®, R. N. Singh** & Tara Singh***

Abstract

The present study examined the effect of instructional encoding, exposure time and
emotional content of pictures in a recognition memory task. T wenty-jour participants (N = 24)
participated in this study. A 2(Instructional encoding: incidentul and intentional) » 2(E,
time: 250ms and 500ms) = I(Emotional pictures: positive, negative and neutral) mixed facte
design with repeated measures on the last two factors was used. Instenctional encoding se
the between subjects factor while exposure time and emotional pictures were trea ed
subjects factor: The picture presentation and recognition task weas developed using
Results reveal exposure time and emotionality of pictures as potential factors,
picture recognition under intentional and incidental encoding of nstructions.
achange in exposure time should be accompanied with change in recognitio

picitres.

Keywords: Recognition memory, Exposure time, Emotion, Instructional

A natural interest in emotion-memory
nteracuons is central o the resolution of
memory  being  enhanced or impuaired by
emotions. The central theme examining the
emotion-memory research assumes emotion as
merely arousal system which may influence
encoding, processing or retrieval systems.
Encoding engrained with superior emotional
intensity may lead to improved consistency of
memory capacities though errors oceur (Levine
& Pizarro, 2004). Emotion borne better
memories take inlo account the fact whether the
information is  self-referential; recalled or
recognized; examined immediately or some
time gap is there and also the fact whether the
information is allowed to be appraised by the

participants the
been able to con
Forgas, 2003),
within the construct of emy
memories as well. The emotional m e
therefore, detailed and last longer (LeDoux,
2000). An immediate appraisal of an emotional
event is not entirely guided by the past events
only rather they tend to direct future behavior
(Levine & Safer, 2002). [t posits that emotional

memory may play a central role in examining
events but an as-it-is replication would be far
from reality. This can be atributed to the fact
that emotions may be contained in detailed
(detail) or condensed (gist) form. The greater
likelihood of emotional events being
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Investigating Emotion and Memory

Trade-offs in Humans
Santosh Kumar?*, R. N. Singh** & Tara Singh***

Abstract

Trade-offs subserve to achieve compatibility between iwo compalible yet
competing systems at the cost of one another. An automatic attention-allocation and
prioritized processing of emotionally salient stimuli in a limited-capacity
perceptual system is accompanied with encoding and trade-offs. The encoding
thereof may be intentional or incidental. Emotionality adds intentionality to the
information to be retained. An emotion-induced memory trade-off leads o ﬁzeﬂér
recall for emotional information at the cost of background mﬁ)r‘mauum.
off function directs the attention towards emotional and central infe
comparison (o non-emotional/background and peripheral informat
the exact nature of emotion-induced-trade-off remain can
controlling the non-emotional factors.

Keywords: Emotion, Memory, Trade-off, Encoding
(Papers Received : 7 June 2018, Peerreviewed : 17 June 2018, Revised/Accepted : 29 )

[t can be experience that memory linked with emotional events 1S better
compared to non-emotional events. An enormous amount of inquiry, in this ﬁeld
has suggested that emotion bestows memory advantages (Kensinger, 2006; Mather,
2003). Generally, memories are preserved with precision but humans also do not
create a genuinely photographic memory as it is difficult for individuals to retain
their memory with the minute details of an event. Preferably, some features from the
events are remembered with accuracy, whereas others are difficult to recall and may
fade away as the time passes. These results have been consistent in the laboratory
settings for complex visual scenes. However, it has been shown that the participants
may remember some aspect of the given scene but often fails to remember the details
of the seene (Burke, Heuer & Reisberg, 1992; Kensinger, Garoft-Eaton, & Schacter,
2007). Emotion in general has been found to improve memory in an extensive
variety of laboratory studies in a number of experimental tasks where participants
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A comparativi e study based on the effect of various novel reduction techniquor

gmphene oxide samples. The sample reduced with hydmximhyﬂuuﬂd'
100 MeV has highm de electrical cmducﬁvity value, which Iearh to

1. Introduction

Electromagnetic interference (EMI) has been increasing rapidly with
the advance development in the various electronic devices and systems,
especially in the field of communication facilities and wireless networks
[1-6]. EMI leads to adverse effects on highly sensitive equipment as
well as on human health [3,4]. Hence, the development of high per-
formance EMI shielding material is imperative [1-6]. Over the past few
decades, metal based compositions are regarded as the traditional and
common materials due to their high electrical conductivity. However,
their use as EMI shielding materials is limited due to certain dis-
advantages such as high density, corrosion susceptibility, weight pen-
alty and difficult processing [1-6]. Recently, carbon based materials
such as conducting polymers [7.8], graphite [9], carbon nanotube
[10,11], reduced graphene and their composites [1-5,10-12] have
been widely used for EMI shielding applications becausc of their high
performance, non-corrosiveness, cost effectiveness and lightweight
properties.

Reduced graphene oxide is an intermediate step between graphene
and graphene oxide [12]. The graphene oxide is graphene sheet con-
sisting of oxygen functional groups which decorate the basal plane and
the edges of the graphene sheets. The removal of oxygen functional
groups leads to the transformation of the graphene oxide into the
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reduced graphene oxide like
phene like semimetal [12,13],
graphene oxide which includes .
[14-20]. Reduction of g:‘-npi-nm utlde‘ is

In the physlcal reduction methods m:mml mcallng
significant due to simple processing [12,14]. However, chemical re-
duction in presence of hydrazine hydrate is significantly useful in
chemical deoxygenation of selective functional groups from graphene
sheets [14,15,19]. Along with benefits, these methods have their own
drawbacks, The thermal annealing cannot be used for reduction of
graphene oxides on the low melting point substrates also it requires
critical temperature treatment [14,21] Whereas, the chemically re-
duced graphene oxide has comparatively lower electrical conductivity
[14,15,19], To overcome the limitations of single step reduction pro-
cess, multistep reduction process has been reported in the literature
[14.21], Therefore, in the present investigation, we are reporting two
different multistep reduction processes. In first process, we have re-
duced graphene oxide samples with hydrazine hydrate followed by
further reduction with low energy nitrogen jon (N at 50 keV) beam
implantation. In the second process, we have again reduced graphene
oxide by hydrazine hydrate followed by reduction with 100 MeV
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HETER{}FNEUSTES FOSSILIS

cudhanshu Shekhar Bhaskaram
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ONTHE HAEMATOLOGY OF

Department i Zoolopy, AS. College, Bikramganj, Rohtas,

ABSTRACT

Length and breadth of erythrocytes ranged between 11.01 to 12.04 and 7.05 to 7.63 wm
respectively. Length and breadth of erythrocytes nucleus ranged between 3.98 to 4.02 and 3.73
(0 3,79 wm respectively. The maximum TEC was 2,61 % 10°/mm® and the minimum TEC was 2.18
« 10%mmt " in rainy and winter season respectively. The haemoglobin content was minimum in
summer seeson while maximum in rainy season. The PVC was maximum in rainy season and
minimum in winter season. The maximum and minimum MCV was observed in summer and
rainy season. The MCH was maximum in winter and minimum in rainy season respectively. The
MO H was maximum in winter and minimum in rainy season. The MCHC and blood sugar was
maximumn in winter and minimum in summer season. The amount of protein and cholesterol was

maximum in winter and minimum in rainy season.

Keywaords : Erythrocytes, haemoglobin, PVC, MCV, MCH, MCHC, sugar, protein, cholesterol,

hlood, Heteropneustes fossilis.
INTRODUCTION

Fishes are one of the main supplementary diet
because of its cheap protein nich value. The piscine
haematology resembles with other vertebrates in
hasic composition but fishes shows vanation i their
blood contents due to diversified habit, In the field
of pisciulture morphology and morphometry of
erythrocytes have been an excellent yardstick to

ascertamn the health condition of fishes. In present
paper morphology of erythrocytes, total
erythrocytes count, haemoglobin, PVC, MCV,
MCH, MCHC, blood sugar, protein and cholesterol
was evaluated in relation to different ecological
conditions which prevail during different season of
the year.

MATERIALS AND METHODS

Heteropneustes fossilis were collected from

semi direliet swamps situated i and around

Bikramganj, Rohtas. They were transported to the
laboratory in plastic containers and transferred to
perfectly cleaned large sized glass aquana.

Haemetological methods used during the
experiment was as per Dacie and Lewis (1963).
Quantitative estimation of blood sugar, protein and
cholesterol has been done by the method adopted
by Nelson (1944), Varley (1976) and Henly (1957)

respectively.

[53]



