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LITTLE FLOWER COLLEGE

In view of ample scope and immediate necessity for a women’s college in South Malabar,
Little Flower College was started at Guruvayoor on 1% July 1955 and it began to function as
a Second Grade College. In March 1957 the college was raised to a first grade one by the
starting of B Sc. Mathematics and B.A. Economics Courses. Even though the College had
its origin as part of the University of Madras, it was affiliated to the Kerala University in June
1957 and to the Calicut University in July 1968.

Little Flower College was established and administered by the Assisi Province, Thrissur of
the Franciscan Clarist Congregation. The motto of the college is —Duc in Altum-Launch out
in to the deep-with the steadfast aim of promoting the glory of God and the good of our dear

country by perseverance and diligence.

Education in its true sense should comprise besides the acquisition of knowledge, the formation
of anideal character by bringing body, mind and under discipline and by developing everything
that is good and beautiful in human nature. Hence it should be the earnest endeavour of
every student to cultivate high and noble ideals of life and conduct. She should be gentle and
refined in behaviour, polite and courteous in manners and neat and modest in dress and
deportment.

Since the last six decades, the college is constantly striving to develop confident, resilient

and enlightened young women who are socially committed to shape a vibrant society.

The research forum of our college monitors two peer reviewed research journals of the
college, “Cognitions” in Humanities and “Investigare” in Science. The research forum
organizes monthly interdisciplinary seminar presentations of faculties and also encourages
teachers to undertake Major and minor research projects of different funding agencies to

create a research culture within the campus.



EDITORIAL

The present book “Erudition” is a valuable step towards the academic enrichment of Little
Flower College. The successful collection, editing and completion of the work was no easy
task. Bringing Science and Humanities under one canvas itself proved a daunting mission.
The teaching faculty of the institution forms a group of elite academicians whose research
output is held in high value at all platforms. Every Teacher is facilitator and at the same time
a mentor who motivate her students to go deep and high of the vast area of knowledge.
Enabling research qualities in the process of learning can develop a keen interest among the
students to attain aspirations for further studies and also for acquiring further introspections.

This is an attempt of our faculty to expand and explore the horizons of education.

The editorial board faced a humongous challenge in choosing out of such superior erudition
and shaping and restraining it to the limits of this book. Scholarly articles from both humanities
and science streams on a plethora of topics have been curated and edited in this work. This
platform is intended to be a fitful beginning to what is dreamt to be a long and fruitful academic
pursuit. The very title “Erudition” is intended to proclaim the envisioned mission of the
collection. Erudite ruminations of knowledgeable researchers collected for publication here
are all carefully formulated and edited for expanding the knowledge horizons of the scholarly
community. We are proud to present this collection of scholarly articles by the able

academicians of Little Flower College for the perusal of the greater public.



FOREWORD

Rescarch is an attempt of seeking knowledge through the process of observation, analysis,
and interrogation. Research could enable us to move in search of novel ideas and
understandings which could lead to new findings. This kind of search and research could be
beneficial not only to the individual but definitely to the society and therefore to the Nation.
Research can obtain the observations about the progress of Science and Civilisation. When
the application of research reaches the root spot of the society and becomes beneficial for
the synchronised movement of collateral living then does the true essence of discoveries find

an authentic space.

Cordial research attempts to be progressive and harmonious for the earth as well as for the
humans. Therefore the result of research in all the disciplines both Science and Humanities
should aim at the formation of a better world and no research should go in vain or destructive.

The ethical value of discoveries should be maintained for the harmless innovative spectrum.

Iam proud that the faculty members have genuinely attempted to generate a book of authentic
research outputs which has a relevant and cordial perspective towards the progression of
both humanity and the environment. It is inexorable that the Research compilation shall
create insights regarding various prominent developments and discoveries which could
promote the ultimate aim of harmonious existence. I wholeheartedly appreciate the brilliant
effort initiated by the research wing of the college led by Rev. Sr. Philo Jees accompanied by

all those who have extended their intellectual aspirations.

PRINCIPAL
Rev. Sr. Dr. Molykutty M. Kaniampady
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KURI COMPANIES OF THRISSUR IN THE TWENTIETH
CENTURY: AHISTORICALOUTLINE

Valsa.M.A, Assistant Professor, Department of History,
Little Flower College, Guruvayoor.

INTRODUCTION

The financial institutions of a state or district channelize the capital from surplus area to the deficit
area. Micro savings and micro credit were the main financial duties done by the kuri companies in
Kerala. ‘Dhanya kuri’, ‘Nellukuri’, ‘Arikkuri’ and ‘Panakkuri'were the existing customs among
the different types of communities in Thrissur from the starting of nineteenth century onwards.
Even though microfinance is a modern concept of late twentieth century, it was practised much
earlier than that period through chit funds and kuries in Kerala.Chit funds or kuri companies are
the Indian version of Rotating Credit Associations.The main objective of this paper is to analyse
the historical evolution of kuri companies and the role of kuri companies in the day today life of the
rural people of Thrissur district. The origin, growth, functions, merits and demerits of kuri companies
in Thrissur also discussed in this paper.Both primary and secondary data were used for the study.
Descriptive ad analytical methodologies were applied in this research paper.

ORIGIN AND GROWTH OF KURI COMPANIES IN KERALA:-

The chitty or kuri is a popular indigenous financial institution which existed in Kerala from time
immemorial in its former version. In the early days when the people did not know anything about
modern banking, the chitty or kuri developed almost spontaneously as an instrument for micro
saving and micro credit to the participants. The etymology of a term suggests the background of'its
origin. ‘Chit’ means a written note and ‘kurippu’, is its synonym. The prize winner in a chitty or
kuri is determined by drawing of lots. Chit funds or kuri companies were famous saving schemes
of India and Kerala. A Chit fund brings savers and borrowers on the same platform. Chit funds or
kuri companies are saving cum borrowing schemes, the subscribers agreed to contribute a fixed
amount every month for a fixed period. The names of the subscribers were written on separate
small chits and the lucky one is picked up from among them at random. The unlucky subscribers
interested to get credit facilities through auction. The antiquity of chitty or kuri is referred by
William Logan in his Manual of Malabar District.'

Changathikkuri and Pallikkuri were the forerunners of modern kuri companies.The word
‘Changathikkuri’ derived from Sanskrit word ‘changati’ (convoy, guard, companion, friend) and
Dravidian word ‘kuri’ (lot, share, lottery, club) .It may be constructed to mean a season of friendship,
a periodical association, the lodge of friendship, a society of friends. It was a meeting formerly
very common in Malabar among the natives, and still partially kept up, for the purpose of
conversation or of discussing any particular subject. The economic institution conducted by them
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supported by the subscription of the members in the following manner. Suppose there are 25
members, that each contributes 4 fanams monthly, making a total stock for each month of 100
fanams; that the society is limited to 25 months duration, and every member is obliged to give an
entertainment to the party once in the course of this period at his own house. It does not come to
the members in regular turn, but is decided by lot, that is, every member places with his subscription
a ticket with his name into the deposit, and a ticket is drawn every month by some indifferent
person, and the person whose name appears on the ticket drawn gives the entertainment and is
entitled to the amount in deposit for the month.>

In Thrissur district, the churches played an important part in running kuries known as Pallikkuri.
The Lourdes Catholic Church in Thrissur pioneered the introduction of Church —sponsored kuri in
the kingdom of Cochin. Soon after this, a number of churches in Thrissur diocese started a lot of
kuries. Daily kuri, Monthly kuri and Pooval kuries were run by them for micro savings and micro
credit to eradicate poverty among the rural people.Pallikuries were conducted by the churches of
Thrissur, Cherpu, Chittattukara, Ollur, etc. for the welfare of poor in the locality. In the view of P.J.
Thomas, Kuries were introduced among Crangannore Christians by the Portuguese missionaries
who travelled between Crangannore and China for missionary and evangelical purposes.?

The technical terms used in a kuri or chitty are as follows.(1) ‘Foreman’ is the promoter who
is responsible for the conduct of kuri. He is entitled to collect from the subscribers at each instalment
a certain amount called ‘commission’ for meeting his expenses in conducting the chitty/kuri.(2)

‘Variola’ is a document containing the article of agreement between foreman and subscribers
relating to kuri. (3) ‘Prizeamount’ means chitty /kuri amount less discount. The kuri amount in turn
is the sum total of the contributions payable by all the subscribers for any instalment without any
deduction for discount. The amount of money a prized winner has to forgo under the terms of the
variola for the payment of ‘veethapalisa’, foreman’s or other expenses is called the discount.(4)

‘Veethapalisa’ is the share of a subscriber in the discount available under the variola for
distribution among the subscribers at each instalment of the kuri. The subscription a subscriber has
to pay at each instalment is with normal share value less with the veethapalisa for him for the
particular instalment.(5) ‘Ticket’ means the share of a subscriber in a kuri which entitled the holder
there of to the kuri amount at any one instalment with or without any deduction by way of discount.

Generally an enterprising individual or institution called the foreman enrols a number of persons
as subscribers and starts the kuri. The terms and conditions of kuri are drawn out in the form of an
agreement and duly registered according to the provisions of the law. In every kuri, there shall be
a fixed number of members. Every member has to pay a fixed amount at regular intervals in time.
To cater to as many subscribers as possible consistent with their capacity for investment, a kuri is
often divided into different series. The number of tickets in a chit series equals the number of
instalments. Thusevery member has a chance to get the prize. Every member is bound to pay his
periodical subscription till the termination of the kuri, the number of instalments being equal to the
number of members in a series, so that each one can get the prize once by turn. For the last

10
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subscriber, there is no auction or draw; he gets the prize after deducting the foreman’s commission
and without having to furnish any security.

KURI COMPANIES OF THRISSUR DISTRICT
IN THE TWENTIETH CENTURY:-

There are a number of kuri companies functioning efficiently in Thrissur district during the twentieth
century. The most famous among them were : Lourdes Church Kuries, Dharmodayam company,
Kshemavilasam kuri company Ltd., The Damien Subsidies , Oriental kuries ,Bharatakshemam,
Popular kuries, Mar Apprem kuri co. Ltd, Trichur kuri syndicate Ltd., The Assyrian Charities
kuri Ltd.,Cochin kuries Ltd.,Aranattukara Kuries Ltd.,Chaldean Syrian kuries , Forona Church
Irinjalakkuda, Dharmapooshanam Co. Irinjalakkuda, etc. Majority of the subscribers of the
kuri companies are teachers and daily workers. Through daily kuri or monthly kuri, they can
save their money and they will get a big amount at times of need either through lot or auction.
Banks are not in that position to support the people who are in need to get money for the
marriage of their daughter or building a new house. So kuri companies are very popular among
the common people of rural areas in developing countries. Registered and unregistered kuri
companies were functioned in the local areas and mobilised micro savings. Micro credit is also
available through kuri companies.

Savings — led micro finance programmes operate in poor rural communities in developing
countries to establish groups that save and then lend out the accumulated savings to each other.
Non-profit organisations train villagers to create and lead these groups.The community based
microfinance groups’ leads to an improvement in household business outcomes and women’s
empowerment.* The community kuri started by Syrian Catholics of Thrissur attracted the attention
of other communities and they started similar type kuries. The kuri companies served as a good
agent for micro savings in the country and played a significant role in financing economic
development in Kerala.

FROM KURI COMPANIES TO BANKS:-

From very early times India possessed a system of banking suited to her requirements and
regulated by the Dharma Sastras (codes of ethics) and the Artha Sastras (codes of political
economy). With time the system grew in usefulness and adapted itself'to the country’s growing
needs. The system started with moneylending, but as early as the fourth century B.C., created
instruments of credit to finance trade between different parts of the country. “Hundikas”, or
internal bills of exchange, developed at a later period, and evidence of their existence can be
traced back to the twelfth century. Besides financing trade and industry, the bankers became
financiers to states, managing their treasuries, guaranteeing the collection of revenues, and even
financing their wars and expeditions. Their methods of business were efficient and conformed to
the highest canons of commercial morality.’

11
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From the late eighteenth century, Christians attained more economic opportunities to contribute
significantly to the important process of generating wealth for the nation. One of the most important
economic areas of the St. Thomas Christians was trade and spice cultivation. They cleared the
forests and expanded their cultivation to amass wealth. They changed the economic landscape of
Kerala by the large scale cultivation of pepper, cardamom, paddy etc. Leaders of Christians
undertook various economic programmes under the aegis of their parish churches. Among them
were chitty and kuries as self-help alternatives to bank finance.

Long before independence, the banks were founded mostly by ‘the Christians’ who dominated
the field for several years. According to the report prepared by Reserve Bank of India, in 1930’s
Thrissur have head offices of 58 banks and was recognised by RBI as ‘banking town’. The
headquarters of three scheduled banks such as South Indian bank Ltd, Catholic Syrian Bank and
Dhanalakshmi Bank were existed in Thrissur. M.A. Oommen has expressed the view that, “among
the provinces and states of the Indian Union at independence, Travancore and Cochin topped in
the list in the range of area and population served by an office of a commercial bank”.”Thiruvalla
in Travancore and Thrissur in Cochin were the pioneers and promoters of banks in the early
period.

The Chaldean Christians of Thrissur started their kuri company first in Thrissur during 1830’
sand Chaldean Syrian Bank started in 1918. The Catholic Christians of Thrissur under the Chakkolas
started the Catholic Syrian Bank in 1920 and later South Indian Bank in 1929, which are even
now the leading small scale banks of India. The Catholic Orient Bank (1922), Catholic
Bank(1929),Malabar Bank(1929), Indian Insurance Banking Corporation(1933) and
Ksemavilasam Banks were the other leading banks started by the Chakkola group and other
Catholic Christians of Thrissur. The flow of wealth from the newly formed agrarian villages of the
Christians of mid-upland Kerala and the surplus from their commercial activities kept the banking
sector vibrant and active. In 1953 Thrissur had nineteen registered banks, next to Calcutta which
had twenty-one.?

During the course of time, many kuri companies were merged into banks such as Catholic
Syrian bank, South Indian Bank and Dhanalakshmi Bank of Thrissur due to the provisions of
Indian Companies Acts which prohibited banking activityin the kuri companies. “Indigenous-style
bankers,” belonging to particular ethnic communities and castes, formerly provided the full range
of banking services to their clients.’It is evident in Kerala.

The gap between gross capital formation and gross domestic savings in India necessitates the
need for supplementing the growth rate of voluntary domestic savings. So, the working of different
financial intermediaries for mobilising savings from various income categories will have to be widened
and strengthened. Miscellaneous Non-Banking Companies or Chit Funds being a category of
Non-Banking Financial Intermediaries, contribute significantly to the value of financial markets in
India. Non-Banking Financial Companies have emerged as an integral part of the Indian financial
system. 1°

12
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Geertz opined that the basic principle upon which the rotating credit association is founded in
everywhere the same. Whether the fund is in kind or in cash; whether the order of the members
receive the fund is fixed by lot, by agreement, or by bidding; whether the time period over which
the society runs is many years or a few weeks; whether the sums involved are minute or rather
large; whether the members are few or many; and whether the association is composed of urban
traders or rural peasants, of men or women, the general structure of the institution is constant.'!

TYPES OF CHIT FUNDS:-

According to the study conducted by the Central Bureau of Investigation, Ministry of Home
Affairs and Government of India, the chit funds were grouped into simple chits (It is not a profit
earning business. It is an undertaking of individuals. The rules and regulations of chit funds are
orally agreed), business chits (Foreman enter into an agreement with subscribers. Each subscriber
should pay a certain amount of money of quantity of grain by periodical instalmentsfor a certain
definite period. The chance to get prize is determined through lot.)and prize chits or commission
chits(There are different varieties of schemes, publicise them and invite the public to join them. The
prize amount may either be cash or an article of utility. Commission will go to the foreman for the
expense of the conduct of kuri).'?

Another categorisation grouped chits into three (1) Chit Funds run by State Government —
These types of chit funds are run by state governments. These types of chit fund are completely
transparent. Kerala State Financial Enterprise is an example for these types of chit funds. (2)Private
Register Chit Funds — There are a number of privately held register chit funds. These funds are
registered as per Chit Funds act 1982. (3)Unregistered chit Funds— It is illegal to run unregistered
chit fund. However, you will find many unregistered chit funds across the country. These funds are
usually run by a closed group such as relatives, friends, neighbours etc.

ADVANTAGESAND DISADVANTAGESOF CHIT FUNDS:-

There are a lot of advantages we can saw in the functions of kuri companies. Chit fund gives
the flexibility to borrow and save. It provides a chance to borrow money (pot) just by paying first
monthly instalment. Kuri companies are the best financial institutions for the needy people. One
can get finance without any documents . The non-prized subscriber who is a saving member up to
the last instalments gets a dividend which is comparatively higher than the interest that are accrued
by way of other Deposit Schemes. There is no need to disclose for which purpose you will be
using the prize money. For an ordinary person, it is not easy for took a big amount within a short
time because he is not in such a financial condition. Through kuries, he can earn a large sum by
keeping his small savings in a long time process. If he is in a needy condition, he can auction his
kuri to suit for it. Micro savings and micro credit are two sides of the coin of economic development
of a country.

A number of disadvantages also exist in the working of kuri companies. There is no guarantee
of fixed returns. Chance of fraud is very high in kuri companies -suppose foreman run away with

13
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corpus amount.A winning subscriber may disappear after winning the first bid. It will affect the
function of the company. The subscriber may default and not ready to pay next instalments. It will
create tensions for other subscribers also. There is a chance for high degree of risk with very little
protection. The lapses in the Kerala Chitties Act such as fixed ceiling on discount, security to be
kept by the foremen, cumbersome registration formalities and procedural delay are the important
problems in Chit Finance Industry. The flight of foremen and the’Chit like’ schemes have resulted
in loss of revenue to the State. Many ofthese problems could have been avoided if, the Central
Chit Funds Act, 1982with its amendments had been implemented in the State.Difficulty in finding
substitutes and the absence of revenue recovery provision are problems especially in the private
Chit sector. The other prominent problems are loss of reputation to Chit business due to the
malpractices of certain foremen, growth of private Chits without State control and registration, the
high levels of default and arrears, delayed receipts and non-receipt of subscription, absence of
protection by insurance coverage, etc.An analysis of the above problems of Chit Finance leads to
the striking conclusion that The Kerala Chitties Act, 1975 has failed to protect the interests of both
the subscriber and foreman. It calls for remedial action byeither the strict enforcement of the
amended Kerala Chitties Act, 2002 or the implementation of the Central Chit funds Act."

FINDINGS AND SUGGESTIONS:-

Kuri companies of Thrissur played an important role in the economy of this region during the
nineteenth and twentieth centuries. The urbanisation of Thrissur is gradually achieved with the
effective functioning of kuri companies. We can witness the socio-economic progress in Thrissur
during this period. It provided a chance for accelerating education among the youth of Thrissur.
The progressive culture and civilisation of the locality is the result of these advances. Women
empowerment is one of the most important results of the micro saving programme of kuri companies.
Modernisation of Thrissur started by Sakthan Thampuran and now it is at the highest level. Trade
and commerce flourished to enhance the economy of the region. There are certain suggestions for
the effective working of kuri companies or chit funds in the future.

For solving the problems faced by kuri companies, the Central Chit Funds Act, 1982 must be
enforced. Credit Rating by independent, professional agencies provides the potential for the
subscriber to differentiate betweenthe various Chit Funds in operation, thereby preventing the
mushroom growth of Chit Fund Companies. Chit companies rated with the highest safety could
be permitted toconduct ‘Corporate Chits’. The Minimum paidup capital for such Chit companies
should be enhanced.The setting up of a State Chit Fund Regulatory Authority will serve as an
enforcer of standards as a problem solver and a reviewer and evaluatorfor helping Chit Fund
companies. Effective system of disposal of disputes can implement through the establishment of a
grievance cell. Insurance schemes could be introduced to protect the interests of subscribers and
foremen. An All Kerala Federation of Chit Funds free of political bias for the common cause of the
Chit business is desirable.

14
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WOMEN AND CREATIVE WRITING:
ASTUDY ON THE EASTERN AND
WESTERN POSIBILITIES OF WRITING

Julie Dominic A, Assistant Professor, Department of English,
Little Flower College, Guruvayur

The thesis statement traces the significance and tradition of women writing in the East and the
West. Women and expresssive writing has always created an impact on the knowing of the self
and personal experiences of women. The different spheres of like has led to an outlet for women
to express themselves and their social, psychological and personal encounters of life through writing,
Writing has created a grant spectrum of human intricacies and psychological expressions from
time immemorial. History of the world has always mapped the progress of human existence through
the art of writing. Therefore the experience of writing has promoted the knowledge about the life,
growth and existence of humans.

But when it comes to the progress and exposure of women through writing, the question arises
whether the life and progress of women have been imprinted in history. Works like “A Room of
One’s Own” by Virginia Woolf, convey that women have not been explored in the writings of
History. History has not much to speak about the life and survival of women. They were considered
as soul less as per the belief of Chinese philosophy and it can also be understood that there were
not much writings about the real experiences of women. They were painted in the works written
by male authors as beautiful, divine and highly polite but the real condition of women in real life
was not exposed. Though they were glorified and adored in Literature from time immemorial, it
could be found that women were brutally exploited and also that men had the right to beat women.
It was also traced in the work ““queer India” that the author found Indian women without nose and
mostly without one breast, which was cut by their husbands to suffice their anger. It was quoted
that husbands had the right to cut off the nose and the breast of women in case of any mischief
found to be done by women. Wife beating was a common attempt both in the east as well as in the
west.

In the works of great writers like Shakespeare, we find strong women characters who speak
truth and wisdom, like Portia, Desdemona, Lady Macbeth, Rosalind etc. but in real life, we find
women were not allowed to act their characters on stage or rather, it could be seen that women
had no right even to attain education. In such a situation and question arises on where was such a
place of women in the social cadre in a strong patriarchal realm.

Ifthis was the condition of women in real life and if there were the restrictions endowed on
them then how could we find women and their experiences in the field of writings? Though the east
was not much a place of restriction for women, where women were glorified and considered holy
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and divine in many cults and tribes, the position of women deteriorated on the thread of Patriarchal
ideals tightened. Women of the lower cadre of the society were of much better in their social
circumstances rather than women form the upper class social decorum. Women of the Patriarchal
community had to encounter a highly restrictive social order which led to very destructive traumatic
conditions.

The tradition of women writing has been much ignored due to the inferior position women
have held in male dominated society. Women’s literature has made its mark since the 19" century
with critics and writers tracing the existence of women. Women'’s writing became a new area of
study. The essence of women’s literature is to create an area of study for a group of people
downtrodden and marginalized in the history and also to know and understand the conditions if
their lives through their writings.

It was the publication of the work “A Vindication to the Rights of Women (1792) by Mary
Wolstonecraft which made the landmark that pared way for women to publish their works and
also to engage in the critical discourse surrounding the issue of women in literature. The works of
Date Spender “Mother of the Novel “(1986) and Jane Spencers “The Rise of the Woman Novelist
(1986) were breaking insistence on women writing .

Occasionally there were men who spoke out for women. It was in the 18 century that a
catalogue about women’s contributions to literature was published.

e Faminead - 1754 - John Duncombe

e Memoirs of several ladies of Great Britain who have been celebrated for their writings or skill
in the learned language, arts and science (1752) — George Ballard.

Virginia Woolf’s 4 Room of One'’s Own (1929) is considered as during force which led
towards the exploration of various facets of women’s writing. The book also paved way towards
the publication of a journal named Room in 1975 which helped in publishing the works by female
writers.

The second wave feminism of the 70s was a resurgence which forced the growth of women
writing. It was only after 1980s that institutions and universities initiated courses related to Women’s
Literature. A long list of women writers were recognised and gained popularity beginning from
Doris Lessing.

Tony Morrison, Adrienne Rich, Margaret Atwood, Sylvia Plath etc. the emergence of a number
of dedicated presses which attempted to publish the works of women like Second Story Press
and Women’s Press .

Recent scholarship on race, class, sexuality, religion, psychology in literature has further established
the recognition of women in writing with various wings of study like Post Colonial Literature, Gay
and Lesbian literature leading to the genre of Queer Literature and Post Feminist Phase.
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The east recognizes women as the upholders of the rich tradition of folklores, fables and
storytelling. In prior days women used to write and sing about women , their perceptions and
experiences within a closed domestic arena Indian English Literature has been lucky enough to
have a long list of women writers who expressed the said and the unrevealed experiences of their
lives and of other women. From Sarojini Naidu, Anita Desai, Kamala Das, Shashi Despande etc.
to the contemporary personalities like Arundathi Roy, Anita Nair, Kiran Desai, Meena
Kandaswamy.

The period from 600 BC to the early twentieth Century there are great writings which were
not to the reach of the public due to various reasons. Women Writing in India by Susie Tharu and
Lalita portrays the writings from the 17" and the 18" Century women writers starting from the
Buddhist Nuns. The work brings into our notice the journey of 2600 years of women’s investigation
oflife.

The East has always proved to be an accommodating space for the voice of women since the
BC. Women during the Vedic period were acknowledged with equal status and were also educated
during the period. The ancient Grammarians like Patanjali and Katyayana confirm through their
works that women were educated during the early Vedic period. Rig Vedic verses convey that
women married at a mature age and were given freedom for the practice of swayamvara or live in
relationship like Gandharva Marriage. The verses from Upanishads mention several women sages
like Gargi and Maitreyi.In the Dharmasutra of Harita, it is mentioned that ““ There are two types of
women: those who become students of the Vedas and those who marry immediately.”,
Apastambasutra of the 4™ Century BC also show the elevated position of women during the
period.

In Mahabharata, the story of Draupadi and her marriage with 5 men is a fact that polygamy
was an accepted event as polyandry during the Vedic era. This shows how women’s right to live
according to their choice was highly considered. This practice of ‘Swamvara’ was followed till the
10" century AD.

The Gods of Hindu mythology were always accompanied by their goddesses. Brahma with
Sararswathi , Vishunu with Lakshmi and Shiva with Paravathi. Idol worship of goddesses proved
the relevance and importance showed towards women by the society. In the practice of ‘Homa’
the mantra is addressed to Swaha the life of Agni .

Avayyar, Meerabai etc.were celebrated ancient women writers. Abithana Chintamani- states
that there were there female poets titled Avvayar , 1* lived during Sangam period (1% and 2" AD)
59 poems in Puanam. 2" — Kambar and Ottakoother in Chola dynasty- (10" AD), wrote many
poems. Alist of do’s and don’ts of daily life . Meerabai’s songs are also to be noted.

During the Gupta period , women were also involved in administrative field , like Prababathi
the daughter of Chandra Gupta I. Many queens and princesses were found leading their states
during this period.
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It was with the arrival of the Muslim conquest during the medieval period that the position of
women deteriorated. Women were forced to remain at Zenana, areas of the house. The rights of
women were dictated by the Sharja law and women were prevented from getting share the inherited
wealth.

There were positive practices as well as rigorous ways followed in the society such as Naari Puja
—women worship was conducted in kerala’s district, in the temple called Chakkulathu Kavu. Sati
—adefunct custom, widow was immolated alive on her husband’s faunal pyre abolished in 1829.
Act was instilled. Purdha — practice among Muslim communities. Devadasi — servant of god,
women were dedicated to god. They learned music and dance and were laugh 64 types of ants,
since 7™ century. They flourished till the existence of temples and palaces. They were well treated
and respected. It later degenerated into the practice of sex labour and practice of child prostitution
after the arrival of the colonizers.

There was a changing move towards libertarian and fight for the rights of women during the British
rule. During the post independent period, women participated is areas like education, sports,
politics, media, art etc. a.27 (1) (d)—a special marriage act, b. 1954- Kurta and jeans to sari. c.
On 22 august 2017, the Indian supreme court deemed intent triple talag- unconstitutional.

Therefore the study , with relevant research has realized that the east and the went had very
different style of replenishing the authorities of women and women from ancient period had to
encounter weird experiences, but the east had a better prospect until the encroachment of Patriarchal
social system. Creative writing had a space in the lives of women of the east rather than women of
the west. It is also observed that the Chinese women had their own language which was exclusively
created by women for their own personal interactions named Nushu which was considered as the
Chinese secret ‘women only’ languages
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CULTURALDIFFUSIONAND IDENTITY CRISIS
CONFRONTED IN JAYARAJ’S LOUDSPEAKER-

AMALAYALEE REPARTRIATE FILM

Dr. Esther Mani, Assistant Professor, Department of English,
Little Flower College, Guruvayoor

‘Every thing new is merely the result of experimental variation
Of the old and of constructive intervention in the past.” - David Rosmussen

Menis always on a hustle to reach the utopian destination in life and it is usually confined to a
mode of life encouraged in any given community of his existence. Each community religiously
upholds a set of mores that shaped its inhabitants with a peculiar perception of all that surrounds
him. They are inculcated into the growing generations in relation to their habit of work, of thought
and of life that harmoniously blends with their habitat. It is in these nurtured cocoons does man
bloom within his society. The cordial social bonding is restricted to just peripherals with other
social groups. Favourable conditions sustains these groups but to tide over difficulties like cultural
diffusion, that is widely evident in multicultural, multi-ethnic ethos makes it difficult for individuals
to hold on to their parental cocoons of civilization. The dissensions and cleavages due to clash of
ideas and ideologies the inability to factor in new changing conditions or the one-sidedness of their
nurturing systems, blow away the shelter of solidarity. Culture is the bedrock for the formalities of
a harmonious and enduring social order among man.

The movie loudspeaker directed and produced by Jayaraj a noted director brings out the
theme of alienation in his characters that dot his movie. The super megastar Mammootty carries
off the role of ‘Mike’ with much aplomb the social contradictions at his presence at an NRI
apartment complex evokes the humour in the movie. Loudspeaker contains a very valuable message
for the modern man in a most realistic way. The laughter directed at the star actually comes to rest
with the audience for their foibles in real life. The malayalee fastidiousness for simplicity, non
complicatory existence is laid bare against the true human being called ‘Mike’. Who can be, in a
true sense of the term, be called simple and innocent. Cultural norms vary among different people
and groups of same society. Ethnographers have recorded the wide governing codes that lead to
each peculiar behaviour manifestation.

Culture and myth assume myriad hues in the cauldron of human races. The exclusivity of a
culture is a hollow word today as the world is borderless integration of nations, though digital
revolutions has evoked a recognition that we may after all be one, lending credence to the poetic
philosophy that the world is one great family. Individual differences in appearance and the loss of
culture has jaded the long lost memory of togetherness. Cultural history transmitted down the
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ages are preserved in the communities of diverse nations. It is hard to delineate, that is purely
linked to a specific age, but the continuum of the cultural history is traceable. Cultural history is
based on the landscape theory of the community. The landscape that spawns literary and innovative
creations are imprinted with its uniqueness. I believe the mutual vibrancy produces individuals who
are bearers of this strong bond that the words langue and parole as explained by Saussure like
culture being the langue while the myriad manifestations of genre the parole. Landscapes are
classified into 5 groups as expounded in the sangam literature of the 1 century B.C. The thinai
concept of the sangam period was an unconscious parallelism between the writer/creator and his
environment. The habitat of the creator is bound to affect his perspective of the world around him.
He naturally inherits the history of this location.Loudspeaker has the valluvanadan dialect as a
cultural hangover of the past. The movie captures the identity crisis in the main protagonist Anand
the alienated hero, donned by Sashikumar contrasted with a well rooted” Mike” who inspite of his
loss of materialistic comforts has essentially conserved his ‘parole’ . The movie is carried forward
on the performance of ‘Mike’ the loud mouthed who lacks the trappings, of civilization as he has
landed from Thomprankudy ,the’ other’ world of uncivilized boors while the city of Kochi is
blessed by the presence of highly civilized NRI population. Director Jayaraj makes his silent ‘dig’
at the civilized lot that boasts of people who have lost their moorings in the society. Anand Menon
the hero of the story is an astrophysicist from Palakkad who had been settled in the U.S. for the
last 46 years. He is back now at Kochi due to kidney malfunction and a divorce from a western
woman. ‘Mike’ is not only a’ Manfriday’ to him but also his donor for his kidney transplantation.
The other respectable people are the secretary of the residents union who has only a dog for his
company while his NRI wife earns more than enough to feed and clothe her husband and the dog.
But his only sorrow is that his wife showers her attention, from a far through the telephone, on her
petanimal and ignores the human suffering of loneliness, undergone by her spouse. A quarrelling
couple due to misunderstanding, basically a trait of selfishness, that shirks one from ,giving love
and mutual trust, that is implicit in a marriage. An old man Janardharan is another resident who is
fighting a legal battle with his children for their perceived omissions and commissions. Lack of
parental care and the flaws of grandparental protection all play havoc in mindscape of the residents.
Their deceptive appearance of normalcy at their external relationships underscore the deep fissures
with their closest relatives.

Itis into this world of phoney residents that ‘Mike’ arrives like a whiff of fresh and unpolluted
air. His innocence and lack of awareness of the affairs of men of high estate, capture the heart of
the viewers. He bulldozes himself into the lives of the residents of the apartments, offering unsolicited
advice that should effectively help them find the anchor in their lives. This large hearted man is
treated cruelly even by Anand Menon who is prodded gently through ‘Mike wisdom’ to connect
to the culture that he had abandoned 46 years ago. The stand alone Anand Menon is reunited with
his loving and forgiving family of grand uncles aunts and nieces and nephews for whom Anand is a
‘runaway’ after a traumatic incident of a failed love affair with his ‘cousin’ that highlights and
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exclusive cultural enigma of our nation .A marriage with one’s ‘Murapennu’ belongs exclusively to
Indians. The broker of the peace with Anand Menon’s family is ‘Mike the loudspeaker. The
dream path back to the fold of one’s culture is exquistic as well as the best event in Anand’s life.
His yearnings during his sojourn away in an alien land handling various ethnocentrisms that have
their own governing codes and behaviour manifestation for example, a simple act of food preparation
and consumption in different world communities would have created a chasm wider than the
ocean. The palakkadan curry making and the American chopsuey is as different as chalk and
cheese. Both are edible but vary in the perception of the consumer. His struggle for survival while
away on a sabbatical makes him respond to the challenges with great vigour and vitality. He turns
into a astrophysicist but refuses to be confident to believe the hurt he must have caused to his
family has healed. It took a so called’ bumbling idiot’, to address the issues of Anand’s mind with
foresight and commonsense. The basic human quality of love being a great dispenser of peace
allowed ‘Mike’ to meet huge challenges of oddities of various residents in the complex. The nurse
whose instant dislike of Mike’s loud mouthedness turns into a recognition of a superhero whose
uncivilized manners was actually the only real human among clones.

Jayaraj expertly flits through various residents each in their own world adorning the mask that
was helping them to cope with unsettling change that swept each individual off his sphere. The
interesting part of this change was it encircled around the issue of economic prospects. Anand is
here at Kochi to spend an amount on an organ transplant that would revive his chance to enjoy the
prosperity of his hard earned money. Mike is bound to him to encash this money for a kidney
donation. The old man Janardhanan is fighting with his children over property, wife and husband
over economic balance, children who had over indulgent and affluent parents, an appartment
secretary who had send his loving spouse abroad to squander a good portion of his life with a
dog. The endless quest for peace through economic prosperity fails miserably here in each of the
residents case. Mike tries his common sense, first gently, later a bit forcefully to make these stupid
citizen’s of the concrete jungle to stop running around for fruitless search outside one’s mindscape
for peace and stability.

These qualities of steadfastedness, close knitness with humans not bound by boundaries of
caste, creed, colour or gender that was doggedly pursued by Mike of Thopramkudy that created
an aura of wisdom around him and placed him high on the pedestal of human endeavour. Mike
attributes his character to the lofty role played by his father. The old man of Mike had to survive
among primitive elements of the forests like the story of a wild tusker narrated ceaselessly by
Mike, that actually puts Sasi kumar/ Anand to sleep. Sleep that can be constructed as a sleep due
to boredorm or may be a sleep due to the comfort of having a have confident and trust worthy
man as his Manfriday.

The climax of the movie is truly a déja vu as one knows the limitations of human beings, who
are prone to be extremely selfish, when their needs are met. Anand who curses mike, when he
leaves him without informing one day to meet Anand’s relatives at Palakkad. His only worry was
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about the surgery and what would happen, it his kidney is not transplanted. The young donor mike
is just a commercial transaction to him. The deeper sense of bonding that took place after his
patch up with his relatives took an unexpected twist, when his relatives, did not pay up the amount
due to Mike, for the organ donation, out of apathy of his new found relatives’ towards mike, for
whom Mike was just a servant that too the most regressive and uncultured one who did not align
with their taste. The cultural diffusion that has taken place at a metropolitan or a cosmopolitan
milieu is brilliantly captured by Jayaraj in his movie. The so called modernized citizens have cut off
their roots that nurtured them, while growing in a cauldron of multi ethnicity. This crowded their
senses with dazzling brilliance and the integration of these elements were only superficial as well as
temporary. The complexities and inconsistencies of contemporary life soon afflict man that results
in personality maladjustments .Ultimately it’s a process that each individual goes through when in
conflict with certain established conventions of his group. The structural transformation of the
established groups as whole is a tough task.

It needs a social change of the members of the group. The evolution of the group as whole
usually makes this transformation long lasting and effective, Human life and social order have
traversed the elements in different landscapes and different milieu. Time evolves these societies
into intricate segregated groups to protect them from tectonic shifts of social change. The challenge
to meet the responses to social change demands an instinctive need to modify and restructure and
readjust one’s cultural loyalities that will harbor new thoughts at the same time allow the groups to
understand and become malleable to change. The edifice of a society rests on culture and the
elements that breed memories like traditions, rituals practices ,oral and written remanents that
breathe life into a healthy collaboration of man and his society.
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HUMOURAND CHILDREN’S WORLD:
SPECULATING THE SPECTRUM OF SEAMLESS

LAUGHTER IN DANNY DEVITO’S FILM MATILDA

Reely Raphael, Assistant Professor, Department of English
Little Flower College, Guruvayoor

“Children are not so serious as grown-ups and they love to laugh.”
(Roald Dhal, 81)

Laughter is inexorable in an adult as well as in a child’s life. There won’t be anyone in this world
who likes to laugh, especially children. They are born to laugh as they are too innocent to respond.
That is why humour is considered as the most important aspect in children’s literature and their
films as they can transcend culture. Of course a child’s sense of humour is different from that of the
adults. Kerry Mallan observes that Wearing adult’s clothing or putting a potty on their heads is a
just part of young children’s play, but adults will be amused by this. In the same way, when parents
do something incongruous like pretending to suck a baby’s bottle, this will be greeted with much
astonishment by children. The sense of humour is a very valuable attribute in human life since it can
reduce tension and can make you relax in this busy world of harsh realities. According to McGhee,
the key element in all humour is incongruity. They laugh when they see something odd, unexpected
or out of place. The nature of humour can vary from contexts to contexts.

Humour is an indispensible part of children’s literature. It facilitates the cognitive growth of
children and enhances their metalinguistic abilities. This research paper is an attempt to analyse the
film adaptation of Roald Dhal’s novel Matilda (1988) by Daany Devito with the same title Matilda
(1996) in the context of humour. Dhal’s Matilda is considered to be ‘a modern fairy tale’. The
genre called children’s film is getting very popular due to its alluring audio visual effects. The
humour aroused by a film is highly spontaneous and sudden as there is visualization. Matilda is an
American fantasy — comedy film. The film was released by Tristar Pictures on August 2, 1996.
The screenplay by Nicholas Kazan and Robin Swicord. The role of Matilda was done by Mara
Wilson, which won her the young star award.

The story line goes like this; Matilda Wormwood is an extra ordinarily brilliant and bright girl
whose talents are neglected by her parents Harry (Danny Devito/ Narrator) and Zinnia (Rhea
Perlman).Their main aim is to make money and enjoy life. They even forgot to send Matilda to
school in their busy life. She accuses her dishonest father for supplying damaged cars by just
painting them. Her brother is Michael. They often neglect and belittle her. She became a voracious
reader by the time and likes to read Charles Dickens and other classics. Agatha Trunchbull, the
sadistic Headmistress of Crunchem Hall, a former Olympion athelete, one of Harry’s clients is the
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villain of this film. She is notorious for her punishment of throwing the students out of windows. It
is Miss Jennifer Honey ( Embeth Davidtz), the loving and kind teacher who realises Matilda’s
intellect and potentials. Meanwhile Matilda realises the relationship between Trunchbull and Miss
Honey and how she was cheated by the cruel Trunchbull. She tries to frighten Miss Trunchbull
with her telekinetic powers. It is an alleged psychic ability allowing a person to influence a physical
system without interaction. It includes moving an object. Trunchbull is driven insane with fear and
left the school. At the end of the story Miss Honey got all her father’s assets. Matilda’s parents had
to fly to Guam as her father was under the surveillance of FBI. She refuses to go with her parents
and Miss Honey adopted her and they live happily.

Aileen Beckman points out that there are three primary elements in humourous fiction for
children: Character, situation and discourse. Humourous character can be a teacher, an officer, a
shop keeper etc. When we analyze the characters in the film Matilda, the main figure comes to our
mind is none other than Miss Trunchbull, the very arrogant teacher. This role is enacted by Pam
Ferris. Children like to poke fun at such characters. Her character is often satirized by the narrator
by exaggeration. It is a device used to highlight the human specific attributes and foibles. Her
nature is very monstrous, unconventional and she hates children. She likes to make horrible
punishments for children and is a bully. Both the teachers and students will start to tremble at the
very sight of her. Her students call her as a hefty, hammer-throwing, muscle-bound javelin—champ
who loves to hurl children out of the windows like she throws a shot-put. In the movie we can see
how she swings a girl around her by just holding her pigtails and throwing her across the playground.
She locks the kids in a device called the “Chokey”. She is a cruel iron maiden. Once she punished
aboy for stealing her chocolates by forcing him eat a huge chocolate cake in front of the entire
students. The parallel to this character is the innocent and loving Miss Honey. But her parents are
also very horrible. The theme of power and revenge can be the main theme of this film.

When the argument happens between Matilda and her father on his fault of selling bad and
stolen cars, she wants to teach her father a lesson by putting super glue on his hat which he
couldn’t take out. His wife helped him to get off the hat and it creates a whole mess in the restaurant
which she enjoys a lot. This can be regarded as the most hilarious situation in the movie.

In the same manner there are lots of humourous situations in the movie which can evoke
humour by incongruity. The situation can be nonsense or absurd which children like to laugh at. If
there is any mishap it can generate great and fresh amusement and there will be humour when it
becomes unconventional. In the movie there are lots of such instances. When the principal came to
make a visit in Matilda’s class, her friend places a newt in her drinking glass. Matilda With her
telekinetic powers made the glass break and the newt it falls on Trunchbull and the scene crafts
real comic moments for the kids.

Like that, the last but one shot is also very comic where Matilda wants her to help Miss
Honey. So again with telekinesis, she frightens her by writing on the black board, miss honey’s
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father’s will. When they get a chance all the children who hate Truchbull take revenge on her by
throwing a lot of garbage on her. In panic and fear she runs away from the school. When something
happens out of place children will laugh. The visuals in this scene are highly alluring. In the end the
universal theme of good will over works out here also. Here the child like delight in the impossible
reversals is highly arresting.

Thus humour for children can be generated in various ways. Their world is different from that
of adults so also the nature of humour. A slap stick, incongruity, nonsense, witty talk , word play
etc. can make them laugh and also when discrepancies happen between expectation and reality.
Children’s humour is not very silly when we analyse the nuances of it. It is a very complex thing
than we think. When they grow old their perspectives, language skills etc. get sophisticated.
Children’s ability to enjoy humour depends upon their intellectual ability, past experiences and the
level of sophistication. Through humour they express their playful and creative way of interpreting
the world. As they grow older, their perceptions of what is funny and their life experience will
enable them to enjoy wide range of comic situations.
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CLIMATE CHANGE IN FICTION:
AN ANALYSIS OF LORIN R ROBINSON’S

WARMING

Silpa Anand S, Assistant Professor,
Department of English Little Flower College, Guruvayoor.

Climate change, till recently, being a subject dealt with mainly by the realm of science, bringing in
a dialogue between science and the humanities itself presents great difficulty. Moreover, climate
being an issue of kaleidoscopic proportions, deciding upon a narrative technology to aptly project
the theme itself becomes almost impossible for the authors. The paper intends to look into the
challenges in incorporating climate change into fiction with special reference to Lorin R Robinson’s
speculative climate fiction The Warming.

The unpredictable moods of nature and the unprecedented shifts in the weather patterns all
over the world has become a matter of heightened alarm in the contemporary world. A cursory
scan of the recent news papers will reveal that the term “climate change” can be spotted more than
once, under different contexts, almost every day. An earthquake at one part of the world, arandom
shower at another part, disappearance of species, emergence of previously unknown diseases,
animals intruding human territory, escalating number of heat waves and sun stroke incidents, lost
crops, tourism collapsing due to disappearance of migratory birds or seasonal flowers refusing to
bloom, rising sea levels, bleached corals, raging storms, droughts and floods. Everything can be
traced back to the term “climate change.”The issue has begun to filter into the minds and
consciousness of people and is thus finding expression through various mediums. The United
Nations and other organizations of significance recognize the issue as an escalating threat to the
existence of the earth and are trying to take measures to tackle it.

However, literature, as a medium of expression, can be seen grappling to find an effective
narrative mode or strategy to represent climate change. The recent evolution of the genre of “Cli
Fi” and the swelling number of works on the theme stands for the recognition of climate change by
the literary world. Yet, the inability to anchor upon a definitive strategy to depict the issue is evident
in most works.

Amitav Ghosh, in his seminal work, The Great Derangement.: Climate Change and the
Unthinkable, speaks about the reality of climate change and our inability to think or communicate
effectively about it. The discourses on climate change, have till recently, been circulating exclusively
in the scientific community in a language that is mostly unintelligible to the common man. The
increasing frequency of natural calamities all over the world has succeeded in raising the level of
anxiety among the populace. However, presenting the issue effectively in arts and literature still
proves difficult or even impossible.
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Benjamin Kunkel, in his article “Inventing Climate Change Literature”, published in The New
Yorker(Oct 24, 2014) says”If climate change has, to date, proved hard to write about, that’s
because it exists for most of us, to date, as something that afflicts different neighborhoods, distant
cities or future times. . ..we are aware of climate change and, also, we are not.”

The lack of serious attention given to the issue of climate change is in fact one of the very
crucial impediments to the effective representation of the issue in literature. Moreover, most writers
seem to find difficulty in dealing with a subject that demands representation of a probable but
undesirable future and also in blaming the humankind for initiating that future.Majority of the works
represent vague and dystopian futures which immediately relegate them to the genre of fantasy and
science fiction diminishing the possibility of the works being given serious critical attention. Climate
change narratives have been criticized for being “doom laden”, unhelpful, distractive and
misinforming,

Lawrence Buell says, “Apocalypse is the single most powerful master metaphor that the
contemporary environmental imagination has at its disposal. . ..; for the rhetoric of apocalypticism
imagines that the fate of the world hinges on the arousal of imagination to a sense of crisis.”(60)

However in spite of the pitfalls and difficulties, the grave nature of the climate situation calls for
the representation of issue in literary works so that the awareness is spread among the non scientific
community. Fiction can help to trace the dimensions of a futuristic world and its implications
across social, cultural and emotional registers. Literature might not evoke immediate action but it
is an effective tool in bringing out how the society understands and responds to various discourses
and experiences of climate change.

Lorin R Robinson, in his work The Warming: Speculative Fiction about the Human Impact
of the Climate Crisis, adopts anovel, experimental method in dealing with the theme. The narration
uses three primary story telling devices. The first is a narrative of twelve chapters and ends with an
epilogue. The narrative depicts a futuristic scenario beginning in the year 2047.The second
device adopts the format of flash backs and has seven chapters depicting seven stories from
different parts of the world through first person accounts of warming related calamities. Even
when the stories project the incoherence of the narrative by standing well apart from the main plot,
they help in intensifying the gravity of the theme. The third device introduces a series of fictional
short video news stories, also in the flash back mode, underlining the social, political and economic
aspects of the growing climate crisis.

The very complexity of the narrative proves the daunting challenge that is faced by the author
in trying to illustrate the varied aspects of the issue of climate change. The primary challenge posed
is the effective tethering to climate science and fiction. The novelist is faced with a multitude of
questions about the relationship between climate science and the novel. Adam Trexler in his seminal
text Anthropocene Fictions, details the hurdles placed before an author of climate fiction —
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1. Which set of predictions should the novelist follow?

2. Which time zone should the novel be set? — In the near future, where the changes must be
harder to discern or the distant future where the changes are most likely to become
undeniable?

3. How do the most dynamic and ever changing prophecies about the warming, heat waves,
droughts or the Gulf Stream affect the novel’s imaginative possibilities.?

4. Is it permissible to oversell the threat or to compress the timescale to provide more dramatic
possibilities?

5. Ifclimate has indeed changed in the fictional future, how are the characters to know about it?
The author will have to create a scenario where scientists explain things to a new generation not
familiar to the constancy of nature that existed in an unknown past.

6. Butwhatifthe situation is such that the scientists, media or all agents aware about the situation
have already been decimated?

7. What should the novel focus upon —the human agency in bringing about the climate catastrophe
or the meteorological details of the future climate?

Robinson tries to scale these hurdles by attempting what can be called a collage of several
fictional modes bound together by an overarching storyline. The central storyfocuses on the life of
Dr. Jonathan Carver, a marine scientist, who works on a project that would help alleviate the
growing hunger and famine that has resulted from the climate change catastrophes around the
world. Onto this basic story line is stringed a number of incidents from around the world and from
different time zones that are the direct aftermath of the climate change phenomenon.

The preface, unlike all conventional prefaces, presents a comprehensive history of the changes
the earth has undergone over the period of several millennia since its beginning. The preface
features the chronicle of the evolution of somo sapiens from the hunted to the hunter and from
there to the superstition of being the “master” of the whole world. Now, anthropocentrism dominates
the life on earth as an overarching ideology defining and informing everything else. This
anthropocentric way of the world has inevitably led the world towards irreversible damage. The
attempt to “subdue” the world, according to the author, has actually resulted in ruining it as a
habitat for ourselves. And this ruin is in fact a call for retribution from the ecosystem which has
begun to shatter simultaneously in all parts of the world in different forms of what is termed
“anthropogenic climate change.”

After the preface, which sets the work in its genealogical trail, comes the prologue set in 4046
which squarely introduces the situation wherein, the world is under the throes due to ever changing
weather pattern and the scientific and political community is on a race to override the destructive
climate and provide some kind of shelter to the humanity. Thus setting the scene, the novel follows
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the life of Dr Jonathan Carver, through which is revealed the climatic condition of the world at the
time, concerns, climate change denials that take place. However, chapters dealing with different
climate change situations during different time periods are introduced randomly. For instance, the
third chapter reverts back to the year 2021 and features a set of mountaineers scaling the Kilimanjaro
and this narrative is infused with images of the political aspect of the climate change crisis.

Even when a futuristic scenario is illustrated, the author painstakingly incorporates present day
events quoting them as the reasons for several crisis situation of the time depicted. For instance,
the narrative presents how in the year 2016, the Tanzanian Government built a road bisecting the
northern half of the 5700 sq. mile Serengeti, disrupting the greatest animal migration on earth.
Now the migration is in disarray and the animals are dying in hundreds and millions.

Similarly , chapter five takes a diversion from the central narrative to portray a massive
climate refugee exodus from Viatupu island in Polinesia, in the year 2027. The chapter details,
through the memories of Solomonel.omu, the chief of the island, how the rapidly rising sea level
disrupted and later made impossible the life of people in his and nearby islands and how they are
forced to move out in search of newer pastures for existence. Thus , when the main narrative focus
upon how the future struggles to combat climate change, the interspersed chapters succeed in
tracing the various aspects that led to this out of control climate situation.

The chapter seven deals with a 2029 storm that completely disrupts and spirals things out of
control in the country of Bangladesh. Seen through the eyes of Sumon, one of the few survivors,
we get to witness the catastrophe from the receiver’s end. The plot ,that is reminiscent of the
Biblical story of Noah, presents the ray of hope shining for humanity as Sumon , with his family
floats in a God given sail boat in search of dry land.

Thus, despite of large scale deviation from the conventional modes of narrative strategies, the
author relatively succeeds in bringing together and though, tentatively, tethering the multifarious
aspects of climate change — climate change denial, apocalypse, climate refugees, political and
economic issues, humanitarian questions, anthropocene, migration and all other related fields. The
novel can be said to be an ambitious effort to explore the many aspects of climate change crisis
and its implications on the future of the world and humanity. The author can be given credit for the
exploration of the impacts of anthropogenic global warming over the course of several decades,
on several continents and in the lives of several distinct set of characters.

The very disruptive nature of the narrative strategy adopted can be seen as effective evidence
to the challenges in incorporating a issue of multifarious dimensions into literature. Climate change,
to be presented in literature in its entirety seems to be a rather impossible task by the look of the
novel. The repercussions of the climate change phenomenon can reach individual lives, at the same
time affecting the working of the world as a whole. Therefore, the scope of a climate change novel
can range from individual tales to epic sagas.
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ANITANAIR’SALPHABET SOUP FOR LOVERS:
AN INTEROSPECTIVE INTERPRETATION

OF THE FOOD IMAGERY

Dani C. Francis, Assistant Professor, Department of English,
Little Flower College, Guruvayur

Food and eating is a fundamental human activity. It helps the mental and physical growth of
human beings. There are a lot of differences in the food habits of human kind according to their
nation, culture, religion, economy etc.

Food is always a subject for literature, especially in women writings. The cliché interpretation
ofkitchen, a place for preparing food, is represented as the space for women. There are many
books in which food has a vital role in determining our self identity especially our character. [f we
look around we can see different species of living beings and we are classifying them according to
their food habits as carnivores, herbivores and it becomes their central character. In Margaret
Atwood’s Edible Woman, woman herself becomes an item of food and in Laura Esquire’s novel
Like Water for Chocolate ,food becomes a medium through which Tita, the protagonist, expresses
her suppressed feelings and emotions and assures her authenticity in her own space, kitchen.
Kitchen is a space for women from the beginning. Though man is the bread winner in the family,
woman is the taste maker of the family. The taste of the family is decided by the woman and her
creativity and imagination makes the place a different one. But the same place happens to be a
place of marginalisation.

This paper re represents the food imagery used in the novel of Anita Nair’s Alphabet Soup
for Lovers. This book is a unique one among Anita Nair’s novels. It builds up around the theme
of food and food has given various faces to express women'’s psychology and her problems.
Alphabet is the very foundation of every language and love also has an alphabet. In this novel
Alphabet Soup for Lovers, Anita Nair sketches a heart touching story of Komati, a kitchen maid
who tries to learn English alphabet through her favourite food items. The novel also tells a relationship
between a middle aged woman and an old movie star. Their relationship had developed through
food. The chapters are named after the alphabet and each letter represents a food item. Komati,
the maid in the novel is trying to analyse each character in the novel with the reference of food.

Lena Abraham, whom Komati called Leema is a thirty eight year old woman and is married to
KK, a civil lawyer. Leema tries to pretend that she has a happy and loving married life with KK.
Actually it is not like that. She is at the brim of depression. There is no open fight between the
couple, but their love is cold and lifeless. Leema is not ready to open up her mind to anybody.
Komati, though considered as illiterate, realised the cold war between KK and Leema. From her
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experiences, Komati comprehends Leema’s problems before Leema herself realises the facts.
She is trying to convince Leema about the practical solution for her problems by using food as a
medium.

The first chapter of the novel is titled with first English alphabet ‘A’ which indicates Arisi
Appalam which is a favourite of Leema. The chapter tells about the routine of Leema and the
dissonance between KK and Leema. The taste of the appalam resuscitates her from the dullness
of the day. In the novel we read like this “Her eyes fall on the plastic box that Komati has left on the
table. She opens it and sees the Arisi Appalam fried exactly the way she likes it, with a tint of
brown at the edges. She takes one and bites it. It crunches with a satisfying explosion of flavours
in her mouth. For the first time that day, she feels a small curl of joy unfurling her.”’(Nair, 14-15)

Our favourite food can direct us to a world of happiness when we are upset. The mindset of
Leema changed when she bites the arisi appalam. Like Leema, Komati also bore loneliness in her
life. But deliberately she is trying to avoid her loneliness by engaging in the preparation of her
favourite food items. Her attachment with food is noticeable and she wants comfortable food
when she is alone. “What I want is comfort food; something that will reassure me that the epicentre
of my world hasn’t shifted.” (Nair,60)

Food has medicinal value too. The medical science has proved that many of our diseases
depend on our food habit. Komati has a list of food items and its advantages. The fifth chapter of
the novel depicts the qualities of Eeral-mutton liver -which is used as medicine in Tamil Nadu and
when Komati was a young wife she consumed a lot of mutton liver pepper fry, mutton liver masala
etc. Komati tells that in Leema’s house there is no mutton liver. Perhaps that explains why KK and
Leema are the way they are.

Anita Nair tries to bring out the magical powers of food in this novel. Komati grasped the
magical powers of food from her experiences. We have detailed description of the qualities of fish
and thayir(curd) in the novel. The novel has an analysis of man’s emotions which awake when we
have food. If food awakes the emotions of happiness and joyousness in Lena and Komati, it also
awakes romance in Shoola Pani, the film star. There is a line in the book which goes like this: “He
takes a sip of the coffee. Is coffee an aphrodisiac? He wonders as something stirs in him. He
exhales slowly to rein in his impulse to lean forward and kiss her.”(Nair,58) The filter coffee which
represents by the letter ‘F’ in the novel raises his pulse with great passion rather than happiness.

The proverb which says that the way to human heart is through his stomach is proven to be a
truth in the case of Leema and Shoola Pani. The novelist uses food as a bridge of fondness
between Shoola Pani and Leema. The favourite food of a person will be favoured to us also when
we start to love the person. It is notable that Leema takes his or her favourite food with her when
she goes to meet him.

Anita Nair has put forward the importance of self-sufficiency through Komati who is a person
of depressed feelings and desires. Anita Nair expressed her ideas of self reliance through
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Cheppankizhangu, named colocasia in English and it represents the letter ‘C’ in Komati’s alphabet
book. Komati explains the nature of Cheppankizhangu to make Leema aware that she should
arise from her hidden self. Leema is an introvert and is melancholic by nature. She never wants to
reveal her mind to anybody. Komati is explaining the cleaning steps of cheppankizhangu as a
metaphor of self reliance. She states that some violence to flake the skin off'and it is brought out to
its real nature or self. Like that, Leema has to speak up her emotions, feelings, problems etc. In the
words of Komati, it is difficult to make an omelette without breaking the shell of the egg . It alludes
that we can obtain self reliance only through the negligence and acceptance of our complexities.

Through the conversation between Leema and Komati about Dangar chutney, Anita Nair
conveys that we can’t live on the rules of others and we must be independent to choose our
desires. Komati aimed to exemplify the importance of kindness. Human behaviour is divided into
two natures: tender and tough like the liver which is a strange organ that can’t be cooked too long.
If cooked too long, the tender nature of liver becomes tough. Everyone must be included in these
two categories. But no one likes a tough piece of meat as well as the impolite nature or the
toughness of a person. Anita Nair tries to make us self reliant through the imagery of liver. She
states that we should be vigorous and should stir our emotions like we stir liver for making fry. If
we never stir our emotions or feelings we will be changed into a tough piece like melancholia or
repression.

Anita Nair uses Karuvepilai as a metaphor to exemplify the significance of following our own
rules. Komati gives a brief account of Karuvepilai which is related to the nature of woman. It has
certain distinguished characteristics from other plants. In Komati’s opinion it is a plant which
refuses to be planted; it has to grow on its own terms. So that everyone cared and treated it
remarkably. Komati insists that like Karuvepilai , Leema should make her own rules to be
independent. Others will respect us if we have our own decisions and opinions. We should have
the firmness to speak out what we want.

Komati uses sweet ladoo as an example to show the value of a woman given by herself. We
always make ladoo to make others happy. Always woman degrades herself due to lack of self
confidence. Komati uses another food item oorkai, pickle in English. She has given a set of rules
for the preparation of oorkai such as don’t make it on Sunday, Tuesday and Friday and don’t
touch the pickle pot after sex with a man etc. Komati refutes all these rubbish rules and she makes
her own rules. Komati advises that sometimes we must make our own rules depending on what
works for us.

Ifwe discover ourselves, we will be free. After falling in love with Shoola Pani, Leema is panic
and is in a dilemma. Her affection to Shoola Pani and the morality of a wife makes her confused.
Here also, Komati embodies the invalid regrets of human mind through Yera(prawn).The neglects
and alienations make people suffer but Komati justifies that sometimes these neglects and alienations
are necessary to analyze our self and to build us up as self made person. Sometimes lives will fall
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apart because of the self made decisions, but life has the capacity to heal itself. When Lena realises
what she wants, she certainly did not considered others and the consequences of her flee. She
should be free to decide her life.

Anita Nair’s Alphabet Soup for Lovers is a novel which vacillate woman’s mind through
food. Food and love are inexorably linked. The tongue could be a window to the mind. Self love
is a thing which is totally neglected by women in their rush of household duties. Anita Nair tries to
speak out that the cause of woman’s repression might be the negligence of her emotions and
instability in making decisions. She tells that the root of women’s inner conflict is her suppressed
feelings and unvoiced desires.
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APARALLELSTUDY OF PROTAGONISTS INA FICTION
AND NON-FICTION FACING THE THREAT OF CANCER

Dr.Saneesh C.S., Assistant Professor on Contract,
Little Flower College, Guruvayoor

The Present study is an attempt to analyse characteristics of a real life person who survived
Cancer and a fictional character who succumbed to Cancer. The real life person is Mr. Innocent,
a Malayali film actor and politician, and the fictional character is Annie in Sibi Malayil’s movie
Akashadoothu. The study analyses how Innocent faced his Cancer based on his memoir Cancer
Wardile Chiri with the tear-jerker Malayalam Movie of the nineties Akashadoothu.

Cancer Wardile Chiri, which has been translated into English as Laughing Cancer Away, is
Innocent’s Memoir in which he shares his experiences as a Cancer patient. The book depicts how
he managed to escape from the clutches of this deadly disease with the help of medicine, mind
power and of course laughter. Laughing Cancer Away is the heart warming stroy of Innocent,
who, by sheer courage, determination and an incomparable sense of humour, withstood the onslaught
of Cancer (Lymphoma) and emerged victorious from its claws. Innocent’s story inspires countless
despondent people around the globe and also acts as a guiding force to them.

Akashadoothu is a 1993 Malayalam-language drama film, directed by Sibi Malayil. The film
is an adaptation of 1983 American made-for-television biographical film Who Will Love My
Children? Based on a true story of lowa farm wife Lucile Fray, Who Will Love My Children?
portrays a dying mother of ten whose last wish is to find loving families for her children.
Akashadoothu tells the tale of a widow, named Annie, on discovering she has terminal stage
leukemia, tries to find suitable foster homes for her four children. Madhavi and Murali acted in the
lead roles. It won the National Film Award for Best Film on Family Welfare. Madhavi won Kerala
State Film Award for Second Best Actress and Filmfare Award for Best Actress awards for this
film. This film was remade in many other Indian languages such as Telugu, Kannada, Marathi and
Hindi. The movie was so deeply rooted in the minds millions of Malayali audience that whenever
they spot a little blood on the tip of their nose, they immediately think of Annie.

The story of Annie in Akashadoothu

The story of Akashadoothu revolves around Johnny and Annie, a married couple who had
both grown up together in an orphanage, fallen in love and had got married. The couple have four
children; the eldest being a teenage girl named Meenu, twin boys Rony and Tony, and the youngest
Monu, a toddler. Rony and Tony are about eight years old and are very close to each other. Rony
is physically handicapped. Johnny is a jeep driver by profession and Annie a violin teacher. Though
the family struggles to live and make ends meet, they lead a happy life together, except for the
moments when Johnny, a recurrent alcoholic spends most of his daily earnings at the
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local toddy shop. During an altercation between Johnny and the local milk delivery man Keshavan,
the latter is humiliated in front of his family. Keshavan therefore decides to take revenge on Johnny.

One day, he sees Johnny’s son Tony riding a bicycle on his way home. Keshavan increases the
speed of the van he is driving and knocks Tony off the road. Some bystanders bring the injured
Tony to the hospital. Despite being in a not so critical condition, Tony has lost a lot of blood and
requires blood transfusion. While looking for suitable donors, it is discovered that Annie’s blood
sample has some abnormal characteristics and she cannot donate her blood. After further analysis,
itis revealed that Annie is suffering from a late stage of leukaemia and that she only has a couple of
months to a year to live. The news shocks both Johnny and Annie. Johnny reforms from his alcoholic
demeanor and becomes more responsible. However, as fate takes a turn, one day when Johnny is
on his way home with medicine for Annie, he gets into a fight with Keshavan and is killed. Annie is
devastated but remains strong willed to take care of the family. She deeply worries about the
future of her children. She does not want her children to grow up in an orphanage like she and
Johnny did, growing up with the label as orphans. She decides to give her children up for adoption.
She lies to her kids that the money she gets out of her classes is not sufficient for them to live and
therefore she is going to Germany very soon, so they have to go to new houses and there will be
new parents to love and take care of them. By now Meenu has come to know about her mother’s
condition and asks her about it. Annie is totally broken down. Both of them keeps this a secret
between them.

Annie, with the help of the priest of their church — Father Vattappara —makes arrangements
for the adoption of the kids. Monu is adopted by a leading Doctor. Annie wishes that both her
boys Rony and Tony live together forever and hence expects a couple to adopt both of them. But
they find it difficult to get people ready to accept the disabled boy. Finally Annie decides to give
Tony to a wealthy businessman and his wife. Meenu decides not to go to a new house and be with
her Mum, but Annie and Father Vattappara convince her for the same. She is taken by a rich old
man and his wife to their home. The only one left is Rony, the handicapped child. Annie and father
Vattappara try hard to find someone to take care of him. Mean time Annie’s doctor give her a hint
that days are counted for her. She wishes to celebrate Christmas at her home with her kids and
makes arrangements for that. She writes a letter to Meenu asking her to always keep in touch with
her brothers so that the bond between the siblings remain forever. On the day before Christmas,
Annie dreams that all her children have come to see her. She wakes up and happily runs to the
door, only to realize that was a dream. She starts bleeding from her nose and understands that
there isn’t much time left for her, she prays in front of the Crucifix begging for a day more to live so
that she can see her kids for the last time. She finds real blood flowing from the wounds of Jesus in
the Cross and realizes that death has come for her. Later that night Rony finds her dead.

At her funeral, all her children and their newly adopted parents are there and after she is
buried, the children and their families tearfully part ways, except for Rony who is about to be taken
by Father Vattappara to the orphanage. The movie ends with Tony’s adopted parents coming
back, and Tony jumps out of the car and runs to Rony and the two embracing each other, as
Tony’s adopted father was moved during the farewell and agreed to take in Rony as well.
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Laughing Cancer Away

Innocent, an eminent film actor, writer and member of the parliament, is a man with high sense
of humour and presence of mind. He has successfully faced many problems in his life with an aura
of humour. He could do that even in the face of death. Laughing Cancer Away narrates how
humour helped Innocent to recover from Cancer.

Innocent was born in Iringalakkuda on 28" February, 1948 as the son of Thekkethala Vareeth
and Margaleetha. He stopped studies in the eighth class. His roles in Mazhavilkavadi, Kilukkam,
Devasuram, Ramji Rao Speaking, Godfather, Vietnam Colony, Manasinakkare received great
acclaim in the minds of viewers. He has acted in more than six hundred films. He has been the
president of AMMA, the association of actors and actress, for the past seventeen years. He has
authored many books namely, Mazhakannadi (stories), Njan Innocent and Chirikku Pinnili
(autobiography) He was elected to Chalakkudi Constituency in 2014.

Amidst the happiness and celebrations did Innocent realise the severity of the disease that had
taken away control of him. Soon after, his wife also suffered the same fate. This book is a memoir
of their hardships and yesteryear troubles. But rather than evoking sadness this book exudes
humour and dedication. It pits humour against the inevitability of death. It is through confrontation
and not through despair we jump the hurdles of life.

On the outset of the book, Dr. V.P. Gangadharan, the renowned oncologist who diagnosed,
treated and cured Innocent’s Cancer states that ‘Innocent’ now means ‘a remedy for Cancer’. He
says that even when he knew that he was suffering from Cancer, it did not shatter him much as
would ordinary patients. There was only some gloom in him. But during any stage of treatment,
Innocent did not suffer from the sort of depression that Cancer patients would generally exhibit.
Perhaps, he would have had some anguish within, and he was not showing outwardly. He was
cured so fast perhaps because he had maintained certain pleasantness in his mind throughout.

His doctor appreciates Innocent that he openly declared to the world that he was suffering
from Cancer. The fact is usually is hidden by even ordinary people. When the news spread all over
Iringalakkuda day by day, one day Alice told him about this very hesitantly. He consoled her:
“See, I didn’t bring home this Cancer stolen from any temple or bishop’s house, you know. It
affected me as would anybody else. That’s all!”” His ‘treatment of Cancer with humour’ starts
there.

Dr. Gangadharan remarks he has no doubt about Innocent’s 916 witticisms about Cancer
would be more effective than the words of a doctor. He tells authentically that the sense of humour
with which he handled Cancer hastened his cure more than by the treatment itself. Many unknown
chemical reactions might have taken place in immunising his body because of that. Many side
effects of the medicine had been averted by this approach. He transfers his own mental attitude to
people in the same condition through these memoirs. Hence, this doctor says that ‘Innocent’ is
now a ‘remedy for Cancer’. And, he authentically recommends this medicine as a doctor to all
genres of patients.
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How he responded to the news of having diagnosed with Cancer was way different from
most other people do. On the day Innocent was diagnosed with this terminal disease, everyone in
his house burst into tears and a thick silence surrounded everywhere in the house. It was too much
for him. He said to them: “If you continue to sit around me always crying, I will leave this house and
go around somewhere else. I come home to be happy, only to be happy.” His statement that he
would leave home was a shock to all. They began to calm down gradually.

That night when he was lying sleepless on the bed, with my mind full of sorrow, he took a
strong decision: “Anyhow, I am a patient now. [ will face it, if possible, with pleasure. I was one
who could find mirth in anything. Why I could not do that even in illness? Let the doctors treat me;
along with that, I would continue my own treatment with laughter as the elixir of life! I was not
prepared to pledge my Being to Cancer.”

Once the doctors asked Innocent to pedal a machine like a cycle as an exercise. He climbed
on to the bicycle and started pedalling. Soon, he was surrounded by a crowd, who were intent on
enjoying the fun of Innocent’s drill. When he was being torn between two major diseased, they
were all laughing to their heart’s content! He told them: “Warn me if some lorry or bus comes from
behind!”” On hearing that, they roared with laughter while he carried on with his exercise. This only
one of the many examples that indicates how he used ‘humour’ to treat his Cancer’.

In another occasion a guest who visited Innocent’s house when it was known that Alice
(Innocent’s wife) was afflicted soon after Innocent was cured, commented:

“Everything happens because of your unity of mind. Alice also got Cancer when Innocent got
it. Has anyone heard of such things anywhere else?”

“It was good that it was Alice who was inflicted. You would have said the same thing even if
our neighbour Eliyamma had got it!”” Innocent quipped. The guest said nothing more.

Just before he gets busy in his acting career after his and his wife’s complete recovery from
Cancer he proclaims “The only thing I have to tell the patients who read this book is that they have
to mentally admit that the disease is a fact. Get proper and regular treatment. Take the medicine
systematically. The most important thing is that they should never think that the disease signals the
end of life. Is it not better to think that you will be cured than thinking that it will take your
life? Be aware of the truth and pass through the stage of illness with full optimism. Remember, Life
is waiting for you on the other side, with much greater charm!”

Take life as it comes

The prime difference between the disease of the fictional character Annie and the real person
Innocent was their period of diagnosis. By the time Annie was diagnosed with leukemia, it too late
for any chance of recovery. This was not the case of Innocent. And obviously, medical science has
also made tremendous improvement in the treatment of Cancer in the last two decades. Being a
well off person Innocent could afford the best treatment that he could get on earth.
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Both Innocent and Annie were desperate when the news hit them. Innocent was not a person
who would take a no for an answer. Along with modern medical care and treatment he used his
trump card, ‘humour’ to overcome the challenges of Cancer. Readers of his memoir will be
bewildered on thinking whether it the application of ‘humour’ or medicine cured his Cancer. For
one thing it’s sure; he would not have come back to life without the application of both. When you
lose everything what still remains is the last little flame of hope. He had to come back to life not just
for himself or his family but for the millions of people who love him and his humour. Sure did he
come back and served the people of Chalakudy constituency as the Member of Parliament in Lok
Sabha. Being the sitting MP, he is competing again in the Lok Sabha election 2019 from the same
constituency on party symbol.

For Annie in Akashadoothhu nothing else mattered more than her family. She had a little hope
for her children when her husband came to his senses by quitting alcohol. But when he lost his life
in a combat with his foe all of'a sudden, she had no other option than giving away her children to
capable spouses for adoption. She succeeded in her attempt to a great extend. Only Rony, the
handicapped son, was yet to be adopted. But he was too adopted by the same people who
adopted his twin brother Tony after her demise. Even though she had left the world before fulfilling
her final wish of having a Christmas with her children, she did her best from the day she was
diagnosed with Cancer. In a nutshell, she did what she could.

Death is sure for anyone who born into this world. But no one can say when and how it will
happen. People cannot choose what happens to them just like they cannot choose their life and
death. People can only take life as it comes. In other words, people cannot change the events, but
what matters more than that is what meaning and decision are they taking from it.
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MEMORY AS REMINDER, RETALIATION AND RESISTANCE:
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Nair AnushriRajasekharan, Assistant Professor on Contract
Department of Functional English, Little Flower College,Guruvayoor

Inafast paced world like ours, being in amicable terms with one’s ‘Self” and one’s ‘History’is a
need. But taking into account the monstrosity of comfort that we enjoy, this need is often overlooked
rather than met with. Memory does the role of an interface between our present and past, a
reminder of everything that encapsulates our very being. The Holocaust, as we all know, was a
time in the timeline of events that caused immense pain and anguish to the non- German races
especially the Jewish community. It was a time when one man’s nepotism wiped off a community’s
right to live; when one human mercilessly tortured a community based on hate instigated by racial
animosity.

Elie Wiesel, a Nobel Laureate and a Holocaust survivor, in his book Night he puts under
spotlight his memory of the harrowing experiences in the concentration camps at Auschwitz and
Buchenwald in 1944/1945. To speak a little on “memory”, it is a bitter-sweet sneak-peak into the
crevices of the past that are unconsciously/subconsciously cradled by the mind. In effect,amemory
is that which ‘Represents’ experiences of our past. A conscious representation or a retelling of the
experiences of the past is what then constitutes “episodic memory”.

Episodic memory is a conscious representation of past experience. You re-experience the
past as part of your experience of the present. Episodic memory and imagination form a personal
past and future that grounds a temporally extended self. Consciousness unifies the various
experiences that you have had and will have by bringing them together in the present.

(Bernecker 111)

In this light, Wiesel’s work stands as a memory that foregrounds two things: one being the
torture that innocent lives were subjected to, and two,the Jewish predicament. It stands as a
reminder of the how under the Nazi propaganda to find “The Final Solution to the Jewish Question”
lead to a cultural smothering that saw no end for years. So Elie by translating his memory into
words not only reminds us of a man’s brutal misdeeds against a community but also reflects upon
how the Jewish clan tried their best to survive the political and emotional whips and lashes.

Towards the end of their reign, their goal changed: they decided to leave behind a
world in ruins in which Jews would seem never to have existed. That is why everywhere
in Russia, in the Ukraine, and in Lithuania, the Einsatzgruppen carried out the Final
Solution by turning their machine guns on more than a million Jews, men, women, and
children, and throwing them into huge mass graves, dug just moments before by the
victims themselves. Special units would then disinter the corpses and buy them. Thus,
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for the first time in history, Jews were not only killed twice but denied burial in a
cemetery. It is obvious that the war which Hitler and his accomplices waged was a
war not only against Jewish men, women, and children, but also against Jewish religion,
Jewish culture, Jewish tradition, therefore Jewish memory.  (Wiesel 11)

By shaping this piece of writing into a “cultural episodic memory”, Wiesel attempts to pay
obeisance to the dead and gone. This memory leads him to a need to evoke the past to pacify his
present Self; this memory (NVight) for him becomes a reminder of a requiem that is inevitable.

For the survivor who chooses to testify, it is clear: his duty is to bear witness for the dead and
the living. He has no right to deprive the future generations of a past that belongs to our collective
memory. To forget would not only be dangerous but also offensive; to forget the dead would be
akin to killing them a second time.

(Wiesel 18)

Another characteristic of memory is that it is closely associated with emotions. Emotions stand
capable of orienting man’s emotions and intentions, or in other words, emotions instigate action.
This mutual entanglement is what helps keep a memory alive, and on further exploration of the
work, we understand that this entanglement functions at its best when the heart of the experience
or emotion is “dark and unpleasant”.

Any object identified by perception is categorized in terms of associations with past events.
These can be explicit, constituting episodic memories which are typically tinged with emotional
significance. There evidence that unless an emotion arouses some sort of affect, it will not be
transferred to long term memory at all and also that experiences with negative valence are better
remembered. One can think of this as a mechanism of relevance built-in by natural selection. Ifit
is pleasant, remembering it is less important than if it is unpleasant”.

(Bernecker 159)

This stands true in case of the Holocaust and it is in this framework that Wiesel attempts to use
memory as a tool of retaliation and resistance. Him penning down his memory stands as a blazing
testimony to the crimes of the Nazi regime. As a ‘miraculous’ survivor, he takes it upon himself'to
let out his anger through the power of words. He uses his memory to desist the living from forgetting
the agonising past and since he believes that ‘past lingers in the present’.

I only know that without thus testimony, my life as a writer- or my life, period- would not have
become what it is: that of a witness who believes he has a moral obligation to try to prevent the
enemy from enjoying one last victory by allowing his crimes to be erased from human memory.

(Wiesel 11)

Night as a ‘memory’ can also be seen assuming significance on the following three levels:
Wiesel writes down each of the Holocaust instances that he experienced being fully “conscious” of
his doing so, 1. e, in this way the work becomes an Explicit one. His writing becomes Declarative
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in nature since he evokes “specificity’’ of occurrences instead of giving a vague and generaloutlook.
He resorts to specific moments to convey trauma instead of wallowing in general postulates; so in
other words, this memory of his is Self-specifying in nature. The harmonious co-existence of these
three levels of memory makes Night a remarkable piece of “autobiographical memory” that calls
for first-hand experience as its foundation.

As anote of conclusion, it can thus be said that Wiesel effectively utilizes memory as reminder,
retaliation and resistance by traversing along the routes of the autobiographical and the episodic.
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Abstract

Redox flow batteries (RFBs) are one of the most promising scalable electricity-storage systems
to address the intermittency issues of renewable energy sources such as wind and solar. The
prerequisite for RFBs to be economically viable and widely employed is their low cost. Here we
present a new all-iron (Zn-Fe) RFB and the effect of concentration on the performance of the
battery was investigated. For 1M, 2M and 3M solutions, the CE is stable at above 95%, which
indicates the high anion selectivity of the membrane. The VE values decreases from 80% to 50%
as the concentration of FeCl, increases from 1M to 3M which is mainly due to the increasing
electrolyte resistance arising from increasing concentration of electrolyte.

Redox-flow batteries (RFBs) have been considered one of the most flexible systems for
stationary energy storage owing to their decoupled energy and power. A typical RFB consists of
two soluble redox pairs separated by an ion-exchange membrane (IEM). Designed for large-
scale energy storage, RFBs are required to have low system cost and long service life. Unfortunately,
the imperfect ionic selectivity of existing IEMs inevitably leads to undesired crossover of redox
species between negative and positive electrolytes. Electrolyte contamination brought on by the
crossover of redox species can cause permanent losses in both battery capacity and Coulombic
efficiency (CE), seriously threatening the reliability and durability of RFBs. Hruska and Savinell
proposed an all-iron flow battery in 1981 as a possibility for redox flow battery applications. The
all-iron chemistry utilizes a single element iron in three oxidation states (Fe’, Fe*", and Fe*") for
both the negative electrolyte and positive electrolyte. The performance of an all-iron flow battery
as a function of electrolyte composition, cell membrane, and operating temperature has been
studied. They report round trip current efficiencies of 90% and energy efficiencies of 50% for an
all-iron flow battery operated at 60 °C. However, when the battery was charged and discharged,
the largest voltage loss occurred at the iron plating electrode (or negative electrode) and also a
large voltage drop due to the electrolyte. Also, hydrogen evolution resulted in lower Coulombic
efficiency and corrosion of the plated iron.

A schematic of a new iron chloride redox flow battery is provided in Figure 2.1. There are
3 parts in the cell; positive electrode, negative electrode, and an anion exchange membrane. At
the positive electrode, ferric/ferrous redox reaction occurs. The standard reduction potential for
this reaction is 0.77 volt. At the negative electrode, ferrous/iron redox reaction occurs. The
standard reduction potential for this negative electrode reaction is -0.44 volt. These values of
standard reduction potential allow us to predict a cell voltage of 1.21 V.
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Figure 1. Schematic of the principle of operation of an iron-chloride redox flow battery. In the
chemical equations, ‘d” and ‘c’ refer to discharge and charge, respectively.

Electrochemical Processes in the Iron Chloride Redox Flow Battery

The overall cell reaction in the iron-chloride redox flow battery is the conversion of iron and
iron (III) chloride to iron (II) chloride. The reactions at the positive and negative electrode are
shown below.

(+)Electrode : 2FeCls +~ 2e~ «— 2 FeCl, + 2Cl™ E° = +0.77V
(—)Electrode : Fe + 2Cl~ «— FeCl, + 2e™ EC = —0.44V
Cell Reaction : Fe + 2FeCls «— 3FeCl, Ecenp = +1.21V

During the charge process, the Fe(II) ions at the positive electrode release electrons, and
oxidize to Fe(Ill) ions; the Fe(Il) ions at the negative electrode acquire the electrons from the
external circuit, and electrodeposit onto the electrode as the metallic Fe. During the discharge,
electrons are transferred from the negative electrode to the positive electrode; the ferric ion at the
positive electrode accepts an electron generated from the oxidation of iron to the ferrous ion at the
negative electrode. So the net reaction is the conversion of iron and ferric ion to the ferrous ion.

Electrolyte Composition

While the electroactive component of the electrolyte in the all-iron redox flow battery is just
the iron (IT) chloride, iron (IIT) chloride and iron (0), there are several additives used to achieve
optimal performance for example ammonium chloride is used for supporting electrolyte in order
to improve conductivity.
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Membrane

An anion- exchange membrane is needed to separate the two electrode compartments of the
cell. To prevent cation permeation from one side of the cell to another, an anion exchange membrane
was used. Such a membrane was chosen to allow for the transport of chloride ions during the
charge and discharge processes. Commonly, a membrane type A201 obtained from Tokuyama
Corporation was used and it has a thickness of 28 micrometers and an ionic conductivity of 27mS
/emin 1 M chloride at 20°C. Here we are using a PVC membrane as a separator for the electrolytes.

Electrodes
The electrodes used in the iron-chloride redox flow battery consisted of two graphite sheets
as anode and cathode.

Advantages of iron chloride redox flow battery.

«+ Iron chloride redox flow battery uses non-toxic materials. There are no aggressive chemical
reagents inside of the both electrolytes. Therefore, the new technology of iron chloride redox
flow battery is eco-friendly.

¢ Since iron is the fourth abundant material in the earth, the cost of iron is low. Also, there are
abundant quantities of chloride from sea salt (NaCl). Compared with other systems, their
abundance is superior.

Electrochemical measurements

Cyclic voltammetry

Cyclic voltammetry (CV) was carried out in a three-electrode setup using an AUTOLAB
PGSTAT (made in Netherlands) connected to a personal computer. The electrodes used for CV
experiments include: a platinum disc electrode as the working electrode, a saturated Ag/AgCl
electrode as the reference electrode and a platinum wire electrode as the counter electrode.

Cyclic voltammetry was performed at a scan rate of 25mVs™.

Flow battery experiment

The cycle test was conducted at 25 mA/cm?* with30 mL of IM FeCl, as negative electrolyte
and a combination of FeCl, and FeCl, as the positive electrolyte, respectively. The cyclic
measurements were also repeated for 2M and 3M concentration. The coulombic efficiency (CE),
and voltage efficiency (VE) of the battery were calculated.

Results and discussion

A cyclic voltammogram( Figure 2) of 0.05M FeCl+NH,Cl on a platinum disk electrode ata
scan rate of 25mVs! shows a reduction peak at -0.96V and an oxidation peak at -0.25V.Figure
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3 shows five cycles of charge”discharge voltage Vs.time curves of 1M, 2M and 3M electrolyte
solutions at a current density of 25 mAcm?, and figure 3 shows the comparison of these results.
The corresponding CE and VE for 1M, 2M and 3M electrolyte solutions are shown in Figure 4 .
For 1M, 2M and 3M solutions, the CE is stable at above 95%, which indicates the high anion
selectivity of the membrane.VE remains between 75 and 80% for 1M, between 60 and 65% for
2M and between 45 and 50% for 3M solution. The VE values decreases from 80% to 50% as the

concentration of FeCl, increases from 1M to 3M which is mainly due to the increasing electrolyte
resistance arising from increasing concentration of electrolyte.
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Figure 2. CV of 0.05M FeCl,+NH,CI on a platinum disk electrode at a scan rate of 25mVs.
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Figure 3. Cycle performance of the all-iron redox flow battery containing(a) 1M negative electrolyte
(b) 2M and (¢) 3M solutions
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Figure 3. Comparison of the cyclic performance of all-iron redox flow battery with different
electrolyte concentration.
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Figure 4. CE and VE of (2)1M,(b)2M and (c) 3M electrolytes with cycle number.

Conclusions

In summary, a RFB utilizing cheap and abundant iron redox material has been proposed and
demonstrated. During the cycle test, the RFB exhibits stable performances and efficiencies. The
highest coulombic and voltage efficiency values in the flow cell viz. above 95% and 75-80%
respectively, were obtained from an electrolyte system consisting of 1M FeCl, as negative electrolyte
and a combination of FeCl, and FeCl, as the positive electrolyte. For IM, 2M and 3M solutions,
the CE is stable at above 95%, which indicates the high anion selectivity of the membrane. The VE
values decreases from 80% to 50% as the concentration of FeCl, increases from 1M to 3M
which is mainly due to the increasing electrolyte resistance arising from increasing concentration of
electrolyte.
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INTRODUCTION

A polymer is a material whose molecule contains a very large number of atoms linked by
covalent bonds, which makes it a macromolecule. Conductive polymers or, more precisely,
intrinsically conducting polymers (ICPs) are organic polymers that conduct electricity. Such
compounds may have metallic conductivity or can be semiconductors. Electrical conductivity of
conducting polymers can be tuned from insulating to metallic through proper doping. They have a
conjugated structure with alternate ¢ and d bonds. The d bonds are delocalized throughout the
entire polymer network. This results in enhanced electrical conductivity [1].Preparing conducting
polymer composite is a clever way to vary the properties of conducting polymers[2].

Of all the carbon based nanofillers graphene is perhaps the newest and has grabbed wide
attention since its discovery in 2004. This can be attributed to its novel electronic properties,
absent in thicker carbon films or other carbon nanostructures [3] coupled with its unique mechanical
and thermal properties. Graphene can be prepared via various techniques , of which the most
commonly researched route are via graphitic oxide (GO) [4] and shows potential for the production
of graphene sheets in bulk quantities required for the fabrication of polymer composites. Brodie,
Staudemaier, Hummers and Tour group have proposed various methods for the synthesis of graphite
oxide from graphite[5-7].

Graphene in its oxidized form is nonconductive and it is sensitive to higher temperature. By
removing oxygen containing groups (reducing), it is possible to restore the properties,however the
structure and electrical properties of reduced graphene oxide can be never fully restored to that of
pristine graphene [8]. Due to the presence of residual functionalities, this material is referred as
chemically reduced graphene oxide (CRGO) instead of graphene. These functionalities not only
allow good dispersion of graphene in polymer matrix, but also provide active sites to form chemical
bonds between the graphene nanosheets and the polymer matrix [9].In this paper, study of the
structural, morphological, thermal and electrical properties of GO, CRGO,PANI and PANI-
CRGO composite samples are outlined.

ILMATERIALS AND METHODS.
A. MATERIALS
Aniline, HydrochloricAcid, Ammoniumperoxidisulphate, graphite, Sulphuric

acid,Phosphoric acid,Hydrogen peroxide,Potassium permanganate,Ether,Ethanol, Hydrazine
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hydrate were the materials used in this work. All the materials except aniline were used as purchased
without further purification. Aniline is distilled before the synthesis.

B. SYNTHESIS OF PANI

Polyaniline is prepared using chemical oxidative polymerization. For this, aqueous solution of
one molar distilled aniline and one molar HCI were mixed to form a
solution. Ammoniumpersulphate(APS) is used as oxidant. This solution is kept in a magnetic stirrer.
After five hours of stirring the polymer s filtered, washed with dopant electrolyte solution, and
dried in air oven at 60°C. The dried polymer is finely powdered.

C. SYNTHESIS OF CHEMICALLY REDUCED GRAPHENE OXIDE(CRGO)

The graphite platelets were first exfoliated to form graphene oxide using the improved method
of Tour group . In a typical process,a 9:1 mixture of concentrated H2SO4/H3P0O4 was added to
a mixture of graphite and KMnO4 producing a slight rise in temperature to 35 to 40°C. The
reactants were heated to 50°C and stirred for 12 h. The mixture was cooled to room temperature
and poured onto ice , 30% H,O, was slowly added into the mixture until the solution turned bright
yellow.The resulting yellowish brown mixture was centrifuged and the solid material was then
washed in succession with water, HCl and ethanol. After this multiple wash, it was coagulated
with ether. The solid graphene oxide (GO) obtained after the evaporation of ether, was vacuum-
dried overnight at room temperature. The dried GO powder was chemically reduced using
hydrazine hydrate.

D. SYNTHESIS OF PANI-CRGO COMPOSITE

For preparing PANI-CRGO composite, 0.5gm of CRGO synthesised is dispersed in IM
HCl solution.Freshly distilled aniline (Sml) is added to it. Ammoniumpersulphate (APS) added to
the mixture with continuous stirring for 5 hrs. The reaction is allowed to continue for 5 hrs. The
precipitate obtained is filtered, washed and dried.

III.CHRACTERIZATION TECHNIQUES
A. XRD ANALYSIS

XRD patterns were employed to portray the structure of PANI,GO,CRGO&PANI-CRGO
composite. The patterns were obtained using a fully automated Rigaker 1710 X-ray powder
diffractometer. In our set-up, filtered Cu-K2 radiation having wavelength 1.542 0 is used for
diffraction. The accelerating potential applied to the X-ray tube is 30 KV and the tube current is
20mA.

B. FTIR ANALYSIS

Fourier transform infrared (FTIR) spectroscopy can be used to detect changes in coordination
and configuration of molecular species in a system.The vibrations of individual bonds or groups in
amolecule have the same frequency as electromagnetic radiation in the IR region. FTIR spectrum
is taken using an Avatar 370 spectrometer employing DTGS KBR detector
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C. SEM ANALYSIS

Scanning Electron Microscopy is similar to optical microscopy.But here electrons are used
instead of photons.Electrons of high energy impinge on the sample. Secondary electrons,back
scattered electrons and X-ray photons are produced. Secondary electrons form the SEM
image.Scanning electron Microscopy is used for high resolution imaging.JEOL Model JSM -
6390LV Scanning Electron Microscope was employed to check the morphology of the sample

D. TRANSMISSION ELECTRON MICROSCOPY
(TEM)ANALYSIS

In this technique, a beam of electrons is allowed to transmit through an ultrathin specimen,
which interacts with the specimen as it passes through the material.Using TEM, it is possible to get
aresolution thousand times better than that with a visible light microscope because of the much
lower wavelength of the electrons.In the present study,the sample was dispersed in acetone by
ultrasonicator, and some pieces were collected on carbon coated 200 mesh copper grids for
TEM observation and examined by a JEM 2100 TEM at 200 kV in a bright field mode.

E. THERMOGRAVIMETRIC ANALYSIS(TGA)

The thermogravimetric analysis of the samples was carried out under nitrogen atmosphere at a
heating rate of 20°C/min in a TGAQ 50 Thermal Analyser (TA Instruments). In all cases the
sample weights were between 5 and 10 mg. Thermograms (TG) were recorded for the range
from room temperature to 700 °C.

FEMEASUREMENT OF ELECTRICAL CONDUCTIVITY

The D.C. conductivity of different samples was measured using four probe set-up instrument.
Electrical conductivity of polymer pellets was measured with a constant - built current source
accompanied with four -probe set up.

The circuit used for resistivity measurements are shown in figure
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Current ‘I’ 1s passed through the outer probes (1 and 4) and the floating potential ‘V’ is measured
across the inner pair of probes( 2 and 3). When the point spacings are equal i.e. S1=S,=S3=S,
the equation for resistivity for a large sample using probe technique is p=2 8 S* V/I .Therefore the
conductivity ¢ =I /p

The sample pellet was put on the base plate of the four probe arrangement and the four probe
was gently placed on the pellet and a very gentle pressure was applied and tightens the pipe.By
adjusting the milliammeter reading current was kept constant. The millivoltage was then measured.
Repeat the experiment with the other side of the pellet. Again the same experiment was repeated
using another pellet of the same polymeric sample.

IV RESULTS &DISCUSSION

1. RESULTS AND ANALYSIS OF CRGO
A. XRD ANALYSIS
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Figure 1. X.R.D spectrum of Graphite, GO and reduced GO

The XRD pattern of pure graphite, GO and CRGO are shown in figure1. Graphite shows a
diffraction peak at 26.207° corresponding to a basal spacing d002 of 3.397 A. The pattern of
GO, on the other hand, exhibits a d001 reflection at 9.38° having a basal spacing of 9.42 A.
Intense intercalation of graphite during oxidation is confirmed by the typical increase of d spacing
from 3.397 to 9.42 A. Nevertheless, the XRD pattern of CRGO does not demonstrate any
diffraction peaks due to the disappearance of the long-term ordering graphitic structure [10]
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B. FTIR SPECTRA ANALYSIS
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Figure 2. FTIR spectrum of GO and CRGO
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The reactive groups of GO and CRGO are also reflected in the FTIR spectrashown in figure2.In
the case of GO the following functional groups can be identified.O-H stretching vibration at 3410
cm’!, C-O stretching vibration (carbonyl/carboxyl) at 1733c¢m!, from unoxidized sp2 C-C at
1626 cm™,) and a C-O (alkoxyl) vibration at 1186 cm™. This confirms the presence of hydroxyl
and carbonyl functional groups in GO. However, in CRGO, the peak corresponding to O-H
stretching vibration gets shifted to 3463 cm™ and its intensity is decreased. C-C stretching at
1637 cm ' and C-O stretching vibrations observed as a very low intensity band at 1092 cm™ are

due to the remaining carbonyl groups after the reduction process[10,11].

C.THERMOGRAVIMETRIC ANALYSIS

Thermogravimetric and the corresponding differential thermal analysis curves are shown in
figure 3 and 4.
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Figure 3 TGA of Graphite,GO and reduced GO
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Figure 4. DTG curve of Graphite,GO and reduced GO

From the TGA curves it is clear that graphite has a good thermal stability on heating up to 700
°C, while GO is thermally unstable and starts to lose mass upon heating below 100 °C. Severe
mass reduction at 700 °C is due to the pyrolysis of the oxygen containing functional groups,
resulting in a rapid thermal expansion of the material. Compared to GO, which has a severe mass
reduction at 200 °C, CRGO displays a slight reduction in mass. It indicates that oxygen-containing
functional groups still remain on the graphene sheets to a small extend after chemical

reduction[10,12].

D.SEM ANALYSIS

Figure5 and figure 6 shows the SEM photographs of graphite and GO,which clearly reflect
the morphologies of graphite sheets before and after oxidation. The graphite presented a typical
multilayer structure whereas the stacking graphitic sheets were separated from one another after
oxidation

Figure 5 SEM image of Graphite Figure 6 SEM image of GO
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Figure 7 SEM image of CRGO

Figure 6 shows the random orientation and wavy appearance of GO. Figure 7 represents the
higher magnification image of CRGO. It is notable in figure 7 that the chemicaly reduced graphene
oxide exhibits a very small thickness having isolated layers. The formation of few layer graphene in

some areas is also found.[13]

E. TEM ANALYSIS

TEM micrographs of GO and CRGO are shown in figure 8 (a) &8(b)

Figure 8(a) TEM image of GO Figure 8(b) TEM image of CRGO
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It is observed from TEM micrograph of figure 8 that the graphene obtained via chemical
reduction has wrinkled surface and folds at the edges and has an irregular shape.[10]

2. STUDIES ON PANI-CRGO COMPOSITE

A.XRD ANALYSIS

100 400 4
3501 PANI-CRGO
20 4 300 4
- 260
E ] g 200 4
E 404 £ 150
B 100
20 4
50
° °
P S ! -50 +— . ; . . - - v y
0 1 20 3 4 s 60 70 80 0 1 20 30 4 & 6 70 80
Angle(2theta) 2Theta
Figure 9(a). XRD spectrum of PANI (b) PANI-CRGO composite

The structural information of PANI and its composite can be deduced from XRD of the
samples. The composite show a sharp crystalline peak of much higher intensity at 25° indicating
the efficient formation of conductive PANI. The peak at 25° is characteristic of the degree of &
conjugation in PANI . XRD patterns of PANI-CRGO composites are quite similar to the pattern
of PANI [14]. The intensity of reflection corresponding to 25° was slightly enhanced by increasing
the addition of CRGO.

B. FTIR SPECTRA ANALYSIS

Figure10 shows Fourier transform infrared spectroscopy spec-tra of PANI and PANI-CRGO
composite(PG)
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Figure 10. FTIR spectrum of PANI & PANI-CRGO composite
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The two spectra resemble each other closely with only small shifts in absorption wave numbers.
Both the spectra show all the characteristic vibrations of HCl doped PANI. [15]. The characteristic
C=C vibrations of CRGO are more or less in the same frequency range as those in HCI doped
PANI. For PANI, the absorption bands at 1570 and 1470 cm-1 are assigned to the C=C
stretching of quinonoid rings and benzene rings. The C-N stretching vibration of the secondary
aromatic amine and aromatic C-H bending ap-peared on the characteristic bands at 1296 and
1110 cm-1 respectively[16]. Also, these bands are observed in the spectrum of PG composite.
The absorption band at 1570 cm-1 is attributed to the skeletal vibration of the CRGO, which
overlapped with the C=C stretching of quinone rings of PANI [17].

C. TGA ANALYSIS

The TGA curves of pure PANI & PANI-CRGO composite are shown in figure 11(a) and (b).
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Figure 11.TGA of (a) PANI (b) TGA of PANI-CRGO composite

Pure PANI shows a major weight loss in the temperature range of 400 °C-600 °C. The
complete degradation of the polymer PANI happens at 800°C . The major degradation starts at
higher temperatures in the PANI-CRGO composite, compared to pure PANI. The thermal stability
of PANI-CRGO composite was found to be higher compared to PANI. The major degradation
started at relatively higher temperature for the composite compared to PANI. Also the weight
retention value of the PANI-CRGO composite was also compared to PANI. Thus the TGA results

indicate the superior thermal stability of PANI-CRGO composite compared to PANI.
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D.SEM ANALYSIS

The morphology and structural properties of the composites were examined by scanning electron
microscopy.SEM image of CRGO and PANI-CRGO composite are shown in figure 12

(a)and12(b).
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Figure 12(a) SEM image of CRGO (b) SEM of PANI-CRGO composite

Transparent and wrinkled graphene sheets can be seen in the SEM image of CRGO.In the
PANI-CRGO compos-ite, the surface of the CRGO was coated by PANI . Due to the
electrostatic attraction be-tween PANI and the functional groups of CRGO, the PANI were

coated on the surface of the CRGO [18].

E. D.CCONDUCTIVITY STUDIES

The conductivity of PANI,CRGO and the PANI-CRGO composite(PG) was measured
according to Four-probe method.The D.C electrical conductivity of synthesized materials are
shown in figure 13.

D.C.CONDUCTIVITY{(S/cm)

PANI

Figure 13. D.C. conductivity of PANI,CRGO and the PANI-CRGO composite(PG)
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The results clarified that the electrical conductivity value of PANI-CRGO composite is greater
than that of PANI and CRGO alone.The enhanced conductivity indicated the formation of
conductive networks between the PANI conductive domains which facilitates charge delocalization
leading to enhanced electrical conductivity of PANI .But this enhancement in conductivity is not
appreciable as that of PANI-MWCNT composite . This may be due to the partial reduction of
Graphene oxide.In contrast to pristine graphene,chemically reduced graphene still contains some
oxygen containing groups on the sheet surface. The structure and electrical properties of reduced
graphene oxide can be never fully restored to that of pristine graphene.[11]

IV CONCLUSION

Chemically reduced Graphene oxide(CRGO) is synthesised and characterized by FTIR,XRD,TGA,
SEM and TEM measurements.PANI and PANI- CRGO composites are synthesized using
chemical oxidative polymerization using HCl as dopant. The formation of the PANI and the composite
is confirmed from the FTIR,XRD and SEM measurements. TGA results indicate the superior
thermal stability of PANI-CRGO composite compared to PANI. The D.C. conductivity of the

composite sample is found to be enhanced by the addition of CRGO.
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Iron is an essential nutrient with limited bioavailability which plays fundamental roles in cellular
biochemistry and metabolism (De silvia et al., 1996; Aisen et al., 2001). Yet the properties that
make iron a necessity also make it potentially deleterious. To avoid harm, iron homeostasis is a
necessity and the intestinal epithelial cells are in the unique position of being simultaneously responsible
for the regulation of body iron absorption and the regulation of intracellular iron levels to be viable
(Nuenz and Tapia, 1999).

The Fe requirements have been reported for many fishes [(Gatlin and Wilson, 1986), (Lall and
Hines, 1987) (Nose and Arai, 1979) (Sakamoto and Yone, 1978). Metal absorption and transfer
along teleost intestine is complex and involves an integration of biochemical and biophysical process.
In fish there are two potential sites for metal uptake, across the intestinal or branchial epithelium.
Physiological evidences indicate that iron preferentially crosses the apical membrane of both gills
and intestine in the [Fe (I1)] state (Bury et al., 2001). Transfer of iron in intestine takes place
actively that is, against a concentration and potential gradients, from mucosa to serosa. The active
transfer involves two steps — mucosal uptake and net transfer to serosal surface. Both divalent and
trivalent Fe are taken up at the mucosal surface, but net transfer to the serosal surface is relatively
specific for divalent iron (Frazer and Anderson, 2003).

The bioavailability of iron to unicellular organisms in freshwater is far greater than that of
seawater, and in the open oceans iron is the limiting nutrient of primary productivity (Martin et al.,
1991). In freshwater the oxidation rate of Fe*" is considerably slower (hours) than in seawater
(minutes) (Gunnars et al., 2002) and in these oxic conditions iron is predominantly found as
colloidal hydrous iron oxides that are not biologically available (Stumm and Morgan, 1996;
Lienemann et al., 1999). However, in these hostile conditions, the marine fish must have developed
specialized mechanisms to maintain metal bioavailability and ionic metal transport.

The present study analyzed the mechanism of iron acquisition by teleost intestine of both
freshwater-adapted and dilute seawater-acclimated fish supplemented Fe either through diet or
water. We measured Na'/K*-ATPase activity and tissue mineral status and tested whether dynamics
of Na/K gradient has any influence on the iron absorption.
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MATERIALS AND METHODS

As amajor site for mineral uptake and transport, the intestinal tissue of climbing perch (4nabas
testudineus Bloch) wereanalyzed for identifying the mechanism of absorption of [Fe (II)] iron.

Animals -Healthy adult Anabas testudineus, comprising both sexes (40+£5g body mass)
were the collected and acclimated in tap water at 28°+1°C under natural photoperiod (12 L: 12
D) for three weeks The fish used in this study was either adapted to freshwater (FW) or acclimated
to dilute seawater (20 ppt; SW). They were fed with fish feed at a ration of 1.5% of body mass
per day.

Experimental protocols - Two sets of experiments were carried out. The first experiment
tested the handling of Fe(III) iron in FW fish and the second experiment analyzed its effect in SW
fish.

Freshwater experiment - In this experiment, twenty-four fish were divided into four groups
of six each. Group I fish served as control. The fish in groups II and I1I were exposed to 3.59 and
35.9 uM of water-borne Fe (II) iron (FeSO,.7H,0, SRL) respectively for 7 days. The group IV
fish were exposed to 35.9 uM Fe(Il) iron for 7 days and then kept in freshwater for 96 h recovery.

Salinity challenge-This experiment analyzed the effect of Fe (II) iron in osmotically challenged
fish. Fish were divided into five groups of six each. Artificial seawater of 20 ppt salinity was
prepared by dissolving natural sea salt. Consequently, fish groups II, III, IV and V were transferred
to this salinity after keeping at 5, 10 and 15 ppt for over 12 h at each stage. Group I and II served
as freshwater and seawater controls respectively. The seawater-acclimated fish of groups Il and
IV were treated with 3.59 and 35.9 uM Fe(II) iron respectively for 7 days. The group V fish were
first treated with 35.9 uM Fe(II) for 7 days and later kept in 20 ppt seawater for 96 h recovery.

Sampling and Analysis - The food was withdrawn for 24 h prior to sampling to ensure optimum
experimental conditions. The fish were anaesthetized in 0.1% 2-phenoxyethanol (SRL, Mumbai)
and blood was taken from the caudal vessels using a heparinised syringe. Heparinised blood was
centrifuged at 5000 g for 5 min at 4°C to separate the plasma and stored at -20°C until analysis.
The fish were then sacrificed by spinal transsection and pieces of anterior intestine close to the
stomach were excised and stored at ice-cold 0.25 M SEI buffer (pH 7.1) and stored at-20°C.

Na*, K*-ATPase Specific Activity - The ouabain-sensitive Na*, K* dependent adenosine
triphosphatase (Na*, K*-ATPase, E.C. 3.6.3.9) specific activity was measured in tissue homogenates
as described elsewhere!®!"’. Saponin (0.2 mg.mg! protein) was routinely added to optimize substrate
accessibility. About 100 mg of intestinal tissues were homogenized in 2 ml of 0.25 M SEI buffer
(pH 7.1) and centrifuged at 700 g for 10 min. The supernatant obtained was used to measure the
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specific activity of Na*, K* ATPase and 10 ul samples was added to all test tubes containing ATP
mixture with or without ouabain (Sigma, St. Louis). Homogenated samples were incubated for 15
min at 37°C in a medium containing 100 mmol. L' NaCl, 30 mmol. L-! imidazole, pH 7.4, 0.1
mmol. L' EDTA, 5 mmol. L"' MgCl, and either 15 mmol. L' KCI (Medium A) or 1 mmol. L"!
ouabain (medium E). Na,ATP was added to a final concentration of 3 mmol. L. The reaction
was stopped by adding 1.5 ml of an ice-cold 8.6% TCA solution. Liberated inorganic phosphate,
Pi, was quantified spectrophotometrically (Systronics 2202, New Delhi). The specific activity of
Na*, K'-ATPase was defined as the difference between the release of Pi in medium A and in

medium E, and was expressed as pmol. Pi. h. mg protein™.

Tissue lons (Na and K)-The Na and K levels in the tissues were estimated flame
photometrically. The tissues were digested in 65% HNO, and kept at 60°C overnight. Ions were
measured by aspirating the sample using flame in a Systronics Flame Photometer 129 (New
Delhi) using known standards (Remedix diagnostics, Palakkad) and values are expressed as pg/g
body weight.

Total Iron Content - The total iron (Fe* and Fe*") content in the intestine were estimated

using Iron-Nitro-Paps kit (Centronic, GmbH, Germany) and the values were expressed as pg/g.

Statistical analysis - Before statistical analyses, the data were checked for normal distribution
and variance homogeneity. Two-way analysis of variance, (ANOVA) followed by Student-
Newman-Keul’s test were employed to test the significant difference between the treatment groups
using Instat-3 Software (GraphPad Software Inc., San Digeo, California). Significant difference

between groups was accepted if P <0.05 and the values are in mean = SEM (n =6).

Results
In vivo experiment with Fe(Il) iron for 7 days

FW and SW Na*, K- ATPase - The intestinal Na*, K*-ATPase specific activity of FW fish
exhibited a significant (P<0.01) increase when exposed to 3.59 uM Fe(Il) iron, (Fig:1.A) whereas
the high dose (35.9uM) produces significant (P< 0.05) decrease in its activity in the seawater-
acclimated fish (Fig:1.B). A further decline in the Na*, K*-ATPase activity (P<0.05) was observed
in the seawater-acclimated fish (Fig: 1.B) kept for 96 h recovery whereas recovery did not have
an effect on freshwater fish (Fig: 1.A).

63



ERUDITION

(A) Intestinal Na*, K*- ATPase
12 - o
10
£
@
% s
] ]
6: T FWControl
o B 359
E s l 0359
= T
= T 035.9+R
o ] T
s ¢ T
£
=3
2 -
0
Fe(ll) concentration (pM)
(B) Intestinal Na*,K* - ATPase
18 - *kk
16 4
.‘053 14 I a BFW Control
° 12 | T BSW Control
o
S 10 | 1 X 035
._E._ 0359
=
— 8 N
E T B35.9+R
© 6
2 1
N
2 .
0

Fe(ll) concentration (pM)

Fig 1: Na*, K*-ATPase activity in the intestine of freshwater-adapted (FW) (A) and dilute
seawater-acclimated (20ppt;SW) (B) 4. testudineus following exposure to Fe(Il) as FeSO, for
7 days with or without 96 h recovery (R). Each column represents mean + SEM for six fish. **
P<0.01, ***P<0.001, compared to FW control; a: P<0.05, compared to SW control; x: P<0.05,
compared to 35.9 iM Fe(Il)-treated group.
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Table 1.1 Levels of Naand K (ig/g) in the intestine of freshwater-adapted (FW) A. testudineus
following exposure to Fe(Il) as FeSO, for 7 days with or without 96 h recovery (R).

Status Control 3.5 uMFe(ll) 35.9puMFe(ll) 35.9 uM Fe(ll) + R
Na 0.73+0.09 0.82+0.03 1.09 £ 0.03* 0.84+0.09°
K 0.21+0.08 0.39+0.08 0.24 £0.05 0.17 £0.02

Values are mean = SEM for six fish. * P< 0.05, compared to FW control; a: P< (.05,
compared to 35.9 (M Fe(II) treated group

Table 1.2 Levels of Naand K (ig/g) in the intestine of dilute seawater-acclimated (20ppt;
SW) A. testudineus following exposure to Fe(II) as FeSO, for 7 days with or without 96 h
recovery (R).

Status FW Control SW Control 3.5 pM Fe(ll) 35.9 uM Fe(ll) 35.9uM Fe(ll)+ R

Na 042+0.049 040+0.041 0.53+0.121 0.38 £0.023 0.50 £0.072

K 0.07+£0.001 0.08+£0.001 0.07+£0.004 0.07 £0.001 0.13+0.017"

Values are mean + SEM for six fish. y: P<0.01, compared to 35.9 iM Fe(II)-treated group.

Table 1.3 Levels of Fe (ig/g) in the intestine of freshwater-adapted and dilute seawater-
acclimated (20ppt; SW) A. testudineus following exposure to Fe(II) as FeSO, for 7 days with or
without 96 h recovery (R).

Status Control 3.5uMFe(ll)  35.9pMFe(ll)  35.9 uM Fe(ll) + R
FW fish 167.49+2.49 193.79+13.61 172.14 +13.46 218.92 +10.13

SW fish 53.38+9.11 162.94 £26.35** 108.20 £ 16.14 63.58 £11.96

Values are mean + SEM for six fish. ** P<0.01, compared to control
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Discussion

The present study is aimed at identifying the strategy for water-borne Fe handling in the intestine
of climbing perch. Evidences are presented to show the relation between Fe absorption and
cellular Na/K gradient. Furthermore, it demonstrated that the accumulation of water-borne iron in
the intestine of freshwater-adapted (FW) fish is less dependent on the specific activity of the
energy-driven enzyme, Na*, K*-ATPase, but its accumulation in the SA fish intestine depends
upon a downregulated Na*, K*-ATPase activity.

In fishes, Na*, K*-ATPase is responsible for the maintenance of Na/K gradients across epithelial
membranes and is an index of ionoregulation representing the sodium pump in fish. A significant
increase in the Na", K*-ATPase activity observed at a concentration of 3.59 pM Fe(Il) iron-
treated FW fish appeared to be reversed in the SA fish which showed a reduced activity at a high
dose (35.9 uM) of Fe(II) iron. Though a substantial increase in the Na*, K*-ATPase activity was
noticed at a low dose of Fe(Il) in FW fish, no changes were observed in the level of Na, K or total
Fe in the intestine. The increased Na*, K*-ATPase activity may be due to the increased concentration
of Na inside the cell which might have inhibited the absorption and accumulation of Fe. The study
showed a significant increase in the level of intestinal Na at a high dose of water-borne Fe(II),
which gets reversed on recovery in freshwater where the Na*, K*-ATPase activity and total Fe
level tend to increase but not significantly. This indicates that an increase in the cellular Na level
may reduce the chance of Fe accumulation by the intestine of FW fish. We, therefore, assume that
the Fe accumulation by the intestine of FW fish depends on a particular Na/K gradient.

Ambient salinity significantly increased the intestinal total Fe on exposure to a low dose of
water-borne Fe (1) iron. The lack of significant accumulation at higher concentration may be due
to the limiting factors that prevent excess accumulation of iron. A reduction in absorption was
implemented following evidence that excess iron may be toxic (Salte et al., 1994). The unnoticeable
changes in the Na content and remarkable reductions in the intestinal Na*, K*-ATPase activity
recorded in face of ambient salinity exemplify a lowered Na/K gradient in this tissue which may
not favour water-borne Fe (I) absorption. Absorption of iron under these conditions probably is
enhanced by the gills. During recovery, a significant increase in the intestinal K was observed that
may account for a further decrease in the Na*, K*-ATPase activity. Thus a differential regulation of
Na*, K*-ATPase activity and Fe accumulation in FW and SW fish has been demonstrated.

The differential regulation of Na®, K'™-ATPase activity and subsequent Fe absorption in
FW and dilute SW fish may be due to the difference in physiochemical characteristics of the
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freshwater and marine water (Gunnar ef a/., 2002). Marine fish imbibe vast quantities of SW
to compensate for the osmotic loss of water across their integument. Water is absorbed along
the whole length of the marine fish intestine, through a NaCl-coupled fluid absorption (Loretz,
1995). The movement of water from the lumen results in an increase in concentrations of
divalent cations as the fluid moves down the intestinal tract (Wilson, 1999; Grosell ez 4/,
2001; Wilson et al., 2002). Perhaps for this reason, marine fish intestine secrete large quantities
of bicarbonate that forms a white precipitate with divalent ions (Walsh ez 4/, 1991). It could
potentially cause problems for the intestinal divalent metal uptake. HCO, limits the
bioavailability of watet-borne Fe**, via formation of Fe carbonates and as a consequence the
lumen is alkaline, which would result in a proton gradient incapable of providing the driving
force for Fe** uptake via a homologue of DMT i.e., a Fe*"/H" symporter. The matine fish
must have developed specialized mechanisms to maintain metal bioavailability and ionic
metal transport in these hostile conditions. Gastric and intestinal mucins and mucous layer
covering the intestinal wall probably play a pivotal role in metal availability and uptake
(Whitehead et al., 1996; Powell, ¢z al., 1999). Specifically the layer of mucus acts as a buffer
between the lumen fluids and the tissues, generating a pH gradient with mildly acidic
conditions close to the tissue, which aids metal mucus dissociation and proton co-transport

(Whitehead ez al, 1996).

Our data provide evidence that when Fe is added to water gills act as a route for its
absorption and intestine contributes to the iron homeostasis by regulating its cellular Na/K
gradient as has been evident in the differential regulation of Na*, K*™-ATPase activity by the
ambient salinity. The results also indicate that the climbing perch, Anabas testudinens would

be a good model to study the physiological mechanism of Fe handling

References

De Silvia, D. M., Askwith, C. C. and Kaplan, J. (1996). Molecular mechanism of iron uptake
in eukaryotes. Physiol. Rev. 76, 31-47.

Aisen, P, Enns, C. and Wessling — Resnick, M. (2001). Chemistry and biology of eukaryotic
iron metabolism. Int. |. Biochem. Cell Biol. 33, 940-959.

Nunez, M. T. and Tapia, V. (1999). Transferrin stimulates iron absorption, exocytosis, and
secretion in cultured intestinal cells. Awz. |. Physiol. Cell Physiol. 276: C1085-C1090.

67



ERUDITION

Gatlin, D. M. and Wilson, R. P. (1986). Characterization of iron deficiency and the dietary
iron requirement of fingerling channel cat fish. Agua culture 52:191-198.

Lall, S. P. and Hines, J. A. (1987). Iron and copper requirement of Atlantic salmon (Sa/no
salar) grown in seawater. Paper presented at the International Symposium on Feeding and

Nutrition of Fish, Bergen, Norway, August 23-27.

Nose, T. and Arai, S. (1979). Summary on amino acid requirements of carp. I»: Fin fish
Nutrition and Fish feed Technology, Halver, J. E. and Tiews, K. (Eds), Heenemann GmbH,
Berlin, pp. 145-156.

Sakamoto, S. and Yone, Y. (1978). Requirement of red sea bream for dietary iron. IL. Bu/l. [pn.
Soc. Sci. Fish. 44: 223-225.

Bury, N. R., Grosell, M., Wood, C. M., Hogstrand, C., Wilson, R. W/, Rankin, ]. C., Busk, M.,
Lecklin, T. and Jensen, F. B. (2001). Intestinal iron uptake in the European flounder (Platichthys
Slesus) J. Exp. Biol. 204: 3779-3787.

Frazer, D. M. and Anderson, G. J. (2003). The orchestration of body iron intake: how and
where do enterocytes receive their cues? Blood Cells Mol. Dis. 30(3): 228-297.

Martin, J. H., Gordon, R. M. and Fitzwater, S. E. (1991). The case for iron. Lzmnol. Oceanogr.
36: 1793-1802.

Gunnars, A., Blomqvist, S., Johansson, D. and Andersen, C. (2002). Formation of Fe(III)
oxyhydroxide colloids in freshwater and brackish seawater, with incorporation of phosphate

and calcium. Geochim. Cosmochim. Acta 66: 745-758.

Stumm, W. and Morgan, J. J. (1996). Aquatic Chemistry: chemical equilibria and rates in
natural waters. 3" ed. John Wiley and Sons, Ltd., Chichester, UK. pp. 45-102.

Lienemann, C. P, Monnerat, M., Dominik, J. and Perret, D. (1999). Identification of stoicho-
metric iron-phosphate colloid produced in a eutrophic lake. Agwuat. Sci. 61: 133-149.

Verbost P M, Schoenmakers T | M, Flik G & Wendelaar Bonga S E, Kinetics of ATP and
Na* gradient driven Ca®" transport in basolateral membranes from gills of freshwater and

seawater adapted tilapia, | Exp Bio/, 186 (1994) 95.

68



ERUDITION

Peter, M. C. S., Lock, R. A. C. and Wendelaar Bonga, S. E. (2000). Evidence for an
osmoregulatory role of thyroid hormones in the freshwater Mozambique tilapia, Oreochronzis
mossambicus. Gen.Com.Endocrinol. 120: 157-167.

Salte, R., Rorvik, K. A., Reed, E. and Nordberg, K. (1994). Winter ulcers of the skin in
atlantic salmon, Sa/mo salar 1., pathogenesis and possible aetiology. J. Fish. Dis. 17: 661-665.

Loretz, C. A. (1995). Electro physiology of ion transport in teleost intestinal cells: Cellular
and Molecular Approaches to Fish Ionic Regulation Iz: Fish Physiology, Vol. 14, Wood, C.
M. and Shuttleworth, T. J. (Eds), San Diego; Academic press, pp. 25-50.

Wilson, R. W. (1999). A novel role for the gut of seawater teleosts in acid-base balance. I:
Regulation of tissue pH in plants and animals. Egginton, S., Taylor, E. W. and Raven, J. A
(Eds), Cambridge University Press, Cambridge, pp:287-274.

Grosell, M., Laliberte, C. N. and Wood, C. M. (2001). Intestinal HCO,- secretion in marine
teleost fish: evidence for an apical rather than a basolateral CI' /HCO -exchanger. Fish Physiol.
Biochem. 24: 81-95.

Wilson, R. W, Wilson, J. M. and Grosell, M. (2002) Intestinal bicarbonate secretion by marine
teleost fish — Why and How? Biochim. Biophy. Acta 1566: 182-193.

Walsh, P. J., Blackwelder, P, Gill, K. A., Danulat, E. and Mommsen, T. P. (1991). Carbonite
deposits in marine fish intestine-a new source of bio mineralization. Limnol. Oceanogr. 36:1227-
1232.

Whitehead, M. W,, Thompson, R. P. H. and Powell, ] .J. (1996). Regulation of metal absorption
in the gastro intestinal tract. Gut. 39: 625-628.

Powell, J. J., Jugdaohsingh, R. and Thompson, R. P. H. (1999). The regulation of mineral
absorption in the gastro intestinal tract. Proc. Nutr. Soc. 58: 147-153.

69



COMPARATIVE STUDY ON VITAMIN C CONTENT IN
DIFFERENT SAMPLES OF FRUITS AND VEGETABLES AND
KINECTICS OF ITS THERMALDEGRADATION
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*Email:lovelyjacoba@yahoo.com

INTRODUCTION

Vitamin C or L-ascorbic acid or L-ascorbate is an essential nutrient for humans and other
animal species. In living organisms ascorbate acts as antioxidant by protecting the body against
oxidative stress. Vitamin C is mainly used for tissue growth and repair, skin and bone maintenance.
Excess amount of Vitamin C cause to gastric irritation, taste deterioration and renal problems due
to the action of the vitamin’s metabolic action(oxalic acid).Vitamin C cannot synthesize by the
body, so it is necessary to intake through diet. The studies carried out by Henry Borsook, Horace
et al. exposed the antioxidant properties of Vitamin C. Ascorbic acid is known to be thermo
labile. To date several authors have studied its thermal degradation Kinetics in citric juices under
pasteurization conditions. Studies on the rate of AA degradation greatly contributed to a better
knowledge of the behavior Of ascorbic acid in different systems during Storage. One of the common
methods to determine Vitamin C quantities in food is a redox titration determination.

MATERIALS AND METHODS
DETERMINATION OF VITAMIN C IN DIFFERENT SAMPLES

The fruit or vegetable cut into pieces then grinded well using a mortar. It is filtered.10ml is
pipette out into a clean conical flask then 20 ml of distilled water is added.2ml starch indicator is
added. It is then titrated against standard iodine solution. Endpoint is the appearance of blue
colour.Titration are repeated to get concordant values. From the titre value ,the Vitamin C content
per 10 ml of sample can be determined by equationN,, N *V, /V, ;Where N , normality
of AAin the sample,N, normality ofiodine solution,V, volume ofiodine,V, , volume of AA;Mass
of AAper Littre=N,  equivalent mass=N *88.06 Therefore 1 ml 1N iodine solution oxidizes

88.06 mg AA in 10 ml of the sample.

DETERMINATION OF KINETIC AND ARRHENIUS
PARAMETERS OF THERMAL DEGRADATION OF VITAMIN C

Thermal degradation kinetics of ascorbic acid was studied by heating isothermally at 70°C,
80°C and 90°C temperatures respectively.10 ml of samples of both lemon juice and standard
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ascorbic acid solution (having same concentration as the lemon juice )were taken in sealed conical
flasks and heated by placing them in hot air oven. After regular intervals of 15 minutes, the flasks
were taken out and rapidly cooled by plunging into ice cold water and analyzed for ascorbic acid
content by titrimetric method using iodine solution.

DETERMINATION OF BEST COOKING METHOD

Prepare lemon juice and pipette 10 ml of it into a clean conical flask and closed with cork and
itis then place for boiling, steaming and ovening .It is then cooled. Then 20 ml of distilled water is
added. 2ml starch indicator is added. It is then titrated against standard iodine solution. Endpoint

is the appearance of blue colour . Titration are repeated to get concordant values

DETERMINATION OF ACIDIC STRENGTH OF DIFFERENT SAMPLES

Take 10 ml of different samples in beaker and pH can determined with the help of electronic
pH meter. The same procedure is repeated with the heated samples. Take 10 ml of different
samples in beaker and pH can determined with the help of electronic pH meter. The same procedure

is repeated with the heated samples.

RESULTS AND CONCLUSIONS

The Vitamin C content in various samples in fruits ,vegetables and soft drinks having

artificial fruit flavors are recorded in the following tables 1.1,1.2,1.3.

Table 1.1 Vitamin C in different fruits

Sample Vol. of  sample | lodine solution | Vitamin C in mg
pippetted in (ml) required (ml) /10ml juice

Guava 10 25.3 212.7019
Papaya 10 6.3 55.1449
Lemon 10 5.8 50.7683
Orange 10 5 48.1424
Pineapple 10 5 43.7658
Mango 10 2 19.2569
Watermelon 10 0.9 7.8778
Apple 10 0.6 5.2519
Grapes 10 0.4 3.5013
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Table 1.2 Vitamin C in different vegetables
Sample Vol. of sample | Iodine solution | Vitamin C in mg
pippetted in (ml) required (ml) /10ml juice
Broccoli 10 10.3 90.1576
Bitter guard 10 6.2 54.2721
Tomato 10 2.5 21.8829
Potato 10 2.2 19.2569
Carrot 10 0.7 6.1272
Cucumber 10 0.3 2.6259
Brinjal 10 0.2 1.7506
Table 1.3 Vitamin C in different fruit flavors
Sample Vol. of sample | Iodine  solution | Vitamin C in mg
pippetted in | required (ml) /10ml juice
(ml)
Lemon( rasna ) 10 0.5 4.1564
Lemon(mountain drops) 10 0.4 3.5013
Pineapple(mountain 10 0.1 0.8752
drops)
Pineapple(rasna) 10 0.1 0.8752
Mango fruity 10 0.2 2.6226
TABLE 1.4 Comparison between fruits and their artificial fruit flavors
Sample FRUIT FRUIT FLAVORS
Lemon 50.7683 Mountain drops-3.5013
Rasna-4.1564
Pineapple 43.7658 Mountain drops-0.8753
Rasna-0.8753
Mango 19.2569 2.6223
Apple 5.2519 1.7506

The tables 1.1, 1.2, 1.3 shows that the different samples of raw fruits and vegetables contains
different amount of Vitamin C. And it confirms that artificial fruit flavors contain lesser amount of
Vitamin C compared to that fruit.

The table 2.4 gives the variation in Vitamin C content in sample and reference solution with
respect to the increase in temperature and time of temperature treatment.
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Table 2.1 Temperature treatment
Time Temperature(’C )
(min) 70 80 90
Lemon Standard Lemon Standard Lemon Standard
juice ascorbic acid | juice ascorbic juice ascorbic acid
acid
15 42.8906 40.3174 403174 36.7614 38.5205 34.1423
30 36.7614 32.3886 32.3836 25.3859 28.0151 23.6316
45 30.9523 26.2599 26.2599 17.5062 20.1323 16.6300
60 25.4561 20.1323 20.1323 12.2544 14.0053 11.3056
75 21.0084 15.7577 15.7577 8.7537 9.6292 7.8776
90 17.5062 12.4710 12.4710 6.1276 7.0031 5.2516

Table 2.1 confirms that there occurs a decrease in Vitamin C content with the increase in temperature

and increase in time of temperature treatment.

The figure 2.1, 2.2, 2.3 explains the kinetics of thermal degradation of lemon juice and standard

ascorbic acid solution at 70°C,80°C,90°C temperatures respectively.
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Figure 2.1 Kinetics of thermal degradation of ascorbic acid content of Lemon juice and

standard ascorbic acid solution at 70°C

73




ERUDITION

Slope of graph for AA

Slope
Rate constant k of AA
Slope of graph for juice

Rate constant k of juice

7.6933*%1073

k/2.303

17.1767*103 min’!

5.66%10

13.0349*10~* min™!

0.9

0.8

0.7

-~

0.6
0.5

/ .
/ /plAA

log(C,/C,)

/ / Lemon juice

0.4
0.3

/ / Series 3

o

30 time t 60 75 90

Figure 2.2  Kinetics of thermal degradation of ascorbic acid content of Lemon juice

and standard ascorbic acid solution at 80°C
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Figure 2.3  Kinetics of thermal degradation of ascorbic acid content of Lemon juice

and standard ascorbic acid solution at 90°C

Slope of the graph for AA

Rate constant k

11.18*%10°
= 25.7475*10° min”

Slope of the graph forjuice = 24.19*107

Rate constant k

= 10.5067*107 min™!

The plots of log (c,/c)) versus t for both standard ascorbic acid and lemon juice thermal
degradation of Vitamin C contents (figures 2.1, 2.2, 2.3) confirms that it follows a first order
kinetics at all the temperatures. The rate constant k can be calculated from the slope of the straight

line obtained. And also the T

1/2°

the required for standard A A solution and lemon juice to degrade

50% of'its original value calculated from the rate constant as 0.693/k.

The table 2.2 represents the rate constants and half lives of AA in lemon juice and pure
ascorbic acid solutions at different temperatures.

Table 2.2 Kinetic parameters
Temperature(’C) Rate constant k (min™) Half life T,, (min)
AA LEMON AA LEMON
JUICE JUICE
70 17.1767*10° 13.0319%10 40.34 53.18
80 23.7824*10° 17.2747*%107 29.14 40.12
90 25.7475%10° 24.1969%10~ 26.9 28.64
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The rate constant for AA degradation in juice increased from 17.1767*10~ min’!(for 70°C)to
25.7475*%107 min!(for 90°C) and half life decreased from 40.34 min to 26.9 min as the temperature
increased from 70 to 90°C.A similar trend was observed with pure Vitamin C solutions . The
effect of heat treatment on the concentration of AA in lemon juice and standard solution for different
time periods shows that degradation of AA increased with the increase of temperature, but the
degradation had been slower in juice as compared with pure AA solutions. This was probably due
to the presence of various phytochemicals in juice and their synergistic effect, which helped in the

slower degradation of Vitamin C.

The figure 2.4, 2.5 represents the Arrhenius curve for standard ascorbic acid solution and
Vitamin C.

0/
) 0.0111 0.0125 0.0143
-1
E
) \
o —_AA
-2
-3
1T

Figure 2.4 log Kk versus 1/T graph for standard ascorbic acid solution

Slope of the graph = -24.78571
Slope = -E/(2.303RT)
E, = 0.4745KJ/mol
Y intercept log A = -1.58
Arrhenius factor A = 0.0263
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Figure 2.5 log k versus 1/T graph for Lemon juice

Slope of the graph
E

a

Y intercept log A

Arrhenius factor A

= -104.5

2 KJ/mol

-1.48
= 0.0331

The table 2.3 gives the Arrhenius parameters for the thermal degradation of Vitamin C in both
standard ascorbic acid solution and lemon juice.

Table 2.3 Arrhenius parameters

Parameter Standard ascorbic acid Lemon juice
Arrhenius 0.0263 0.0331
parameter A

Activation energy 0.4747 2
E.(kJ/mol)

Arrhenius plot of degradation of AA in juice and pure ascorbic acid solutions are shown in the

figures 2.4 and 2.5. Activation energies were calculated as a product of gas constant R, 2.303 and
the slope of the graph obtained by plotting log k versus 1/T.The table 2.3 represents the Arrhenius
parameters of the degradation for both juice and pure ascorbic acid solution. The activation energies
of juice and pure ascorbic acid solutions are 2 and 0.4745 KJ/mol. The Arrhenius factor can
obtain from the antilogarithm of Y intercept of the graph. The Arrhenius factor for the thermal
degradation of both AA and juice are 0.02630 and 0.0331.
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The table 3.1 gives the Vitamin C content left in the sample after subjecting to different cooking
methods.

Table 3.1 Vitamin C in different cooking methods

Sample Vitamin C content in mg/10 ml juice
Without cooking 52.5189

Steaming 50.7683

Boiling 38.5205

Ovening 20.1323

The greatest loss of Vitamin C occurs in the heating process using oven. These values of
Vitamin C content shows that steaming method is more beneficial method of cooking .Because of
the loss of Vitamin C is less in this method. The greatest loss of Vitamin C during boiling is due to
loss of water soluble Vitamin C in boiling water. Steaming compared to boiling did not loss a large
amount of Vitamin C because the liquid water doesn’t come in contact with the food samples.
Fresh the fruits and vegetables, higher is the amount of Vitamin C in them

Thetable4.1 gives the acidity of different samples of fruits and vegetables.

Sample p" value /10ml juice p" value /10 ml
juice after heating
Fruits Guava 4.10 4.32
Papaya 6 6.5
Lemon 2.6 3.2
Orange 3.83 4.12
Pineapple 3.25 3.5
Mango 4 4.5
Watermelon 6 6.5
Apple 3.35 4
Grapes 3.75 4.7
Vegetables Broccoli 6.5 6.78
Tomato 3.94 4.2
Potato 5.5 6
Carrot 5.88 4.12
Cucumber 4.03 4.56
Brinjal 6 6.53

The table 4.1 shows that different samples of fruits and vegetables possess acidity and the p*
value is different for different samples. The table shows a trend that p™ value increases with the
temperature treatment
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Conclusion

The different samples of fruits and vegetables contains different amounts of Vitamin C.Also the
natural fruit products are richer in Vitamin C content than the soft drinks of artificial fruit flavors.
The temperature influences the degradation of Vitamin C. The selected sample follows first order
kinetics for the reaction. The rate of loss of Vitamin C increases with increase in temperature and
time of thermal treatment. Out of the cooking methods adopted steaming is the best cooking
method that preserves Vitamin C. Different samples of fruit and vegetables possess acidity and the
pH value increases with increase in temperature.
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SRINVASA RAMANUJAN -
THE LOVER OF NUMBERS

Dr. Philomena C.F, Assistant Professor
Department of Mathematics, Little Flower College, Guruvayoor

Srinivasa Ramanujan, the renown Indian Mathematician was born on Thursday, 22" December
1887, at Erode in Tamilnadu. His father Kuppuswamy Srinivasa Iyengar was a Gumastha to a
cloth merchant at Kumbakonam and his mother Komalathammal was a great devotee of goddess
Namagiri and was a good singer at the local temples. Ramanujan was the eldest of the family
which consist of three sons. He was basically shy, physicaly stout and was orthodox. Chinnaswamy-
that was his pet name.In 1892 he started his primary education in Kangeyan Primary school. After
the primary school education he joined the Town High school, Kumbakonam. His favourite hobby
was to sit behind the window and do all his homeworks. He had no more friends other than
Numbers. He was very sharp in the class and used to ask thought provoking questions. Once in
an arithmetic class the teacher was teaching the portion of division. The teacher said, if three
bananas are distributed to three students each one will get one banana. Then Ramanujan asked
the question, “then sir ifno banana is distributed to no students, will each one still get a banana?”
Later, this made him to think about the concepts 0/0 and the ‘limits’ in Mathematics. He answered
many tough problems which were out of syllabus even when he was in his primary classes.

While he was studying in IV" Forum, he was entrusted to prepare a conflict free timetable by
a senior Mathematics teacher and he made it very easily. This led him to think of forming magic
tables which was later named as magic squares. The first recorded magic square in his note book
was prepared by using the numbers 1 to 9, row sum, column sum and diagonal sum, each being 15.

4 3 8
9 5 1
2 7 6

It is interesting that he prepared another magic square regarding with his date of birth also.
According to his date of birth, the magic square he prepared is as follows, in which the first row
indicates his date of birth 22-12-1887.
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2 12 18 87
88 17 9 25
10 24 89 16
19 86 23 1

Note that the total sum in every square =139.

Ramanujan was from a poor Brahmin family. So his parents found it very difficult to meet the
expenses including his studies. In his school days he was good in studies and had won many
scholarships. But as he entered to F.A. classes in Govt. Arts College, he became poor in all
subjects except Mathematics because he was so preoccupied with Mathematics, neglecting other
subjects. Though he could not continue his studies there, he never gave up his struggle to open
up the mysteries of Mathematics. He used to sit near the window of his room and entered all his
mathematical findings in his famous notebooks which he considered to be a great treasure.
Though his teachers and friends recognised his talents, he did’nt get any financial support from
anywhere. Later , it was GH.Hardy of Trinity College, Cambridge, who took a personal imterest
in the wonderful works of Ramanujan and he invited Ramanujan to the famous Cambridge
University.

In England Ramanujan became a professional Mathematician in collaboration with Hardy.
But during the five years of stay in England, he lost his health because of lack of food and hardwork.
He became a T.B. patient and he spent two years there in a sanitorium. Hardy visited him very
often and compelled Ramanujan to go back to India and asked him to come back after getting
well.

Ramanujan number 1729

One day Hardy arrived at Ramanujan’s residence to visit him in a cab numbered 1729. Hardy
commented that the number 1729 seemed to be uninteresting. Ramanujan who was very weak
due to his ill health, suddenly responded on the spot that it was actually a very interesting number
mathematically, being the smallest natural number representable in two different ways as a sum of
two cubes:

ie. 1729 = 1’+12°= 9+10°

Generalizations of this idea have spawned the notion of “taxicab numbers”.
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Ramanujan’s talent suggested a plethora of formulae that could then be investigated in depth
later. It is said that Ramanujan’s discoveries are unusually rich and that there is often more in it
than what initially meets the eye. As a by-product, new directions of research were opened up.
Examples of the most interesting of these formulae include the intriguing infinite series for d, one
of which is given below

1 2¢/2 i (4k)1(1103 + 26390k)
7 9801 &~ (k1)23964k

This result is based on the negative fundamental discriminant ¢ = —4x58 with class number

h(d) = 2 (note that 5x7x13x58 = 26390) and is related to the fact that

™58 — 396*% — 104.000000177. ...

Ramanujan’s series for 0 converges extraordinarily rapidly (exponentially) and forms the basis
of some of the fastest algorithms currently used to calculate d. Truncating the sum to the first term
also gives the approximation for 8, which is correct to six decimal places.

One of his remarkable capabilities was the rapid solution for problems. He was sharing a
room with P. C. Mahalanobis who had a problem, “Imagine that you are on a street with houses
marked 1 through n. There is a house in between (x) such that the sum of the house numbers to left
of it equals the sum of the house numbers to its right. If n is between 50 and 500, what are n and
x.” This is a bivariate problem with multiple solutions. Ramanujan thought about it and gave the
answer with a twist: He gave a continued fraction. The unusual part was that it was the solution to
the whole class of problems. Mahalanobis was astounded and asked how he did it. “It is simple.
The minute [ heard the problem, I knew that the answer was a continued fraction. Which continued
fraction, I asked myself. Then the answer came to my mind”, Ramanujan replied.

His intuition also led him to derive some previously unknown identities, such as

1+2i cosh(nf)] _ o (%)

“~ cosh(nm) m

2, cos(nf) |

142
* n; cosh(n)

for all 8, where I'(z) is the gamma function. Equating coefficients of 6°, 8”, and 8° gives

some deep identities for the hyperbolic secant.

In 1918, Hardy and Ramanujan studied the partition function P(n) extensively and gave a
non-convergent asymptotic series that permits exact computation of the number of partitions of an
integer. Hans Rademacher, in 1937, was able to refine their formula to find an exact convergent
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series solution to this problem. Ramanujan and Hardy’s work in this area gave rise to a powerful
new method for finding asymptotic formulae, called the circle method .

In March 1919 Ramanujan returned to India and was admitted into a hospital. Still he was
never bothered about his ill health and he continued his work on new findings and discovered
Mock theta functions while he was in deathbed. For many years these functions were a
mystery, but they are now known to be the holomorphic parts of harmonic weak Maass forms.

On 26™ April 1920 at the age of 32 ,Ramanujan left this world though he got the best
medical care at Chepauk Hospital, Chetput, Madras. Today there are a number of institutions
in the name of this great Mathematician. A lot of books are written on the works of Srinivasa
Ramanujan. The publication of the collection of his papers and the search for his lost
notebooks are still progressing. There are three journals named after him.

Ramanujan was a great Philosopher and he derived the inverse relation between happiness
and personal desires. According to him,

Amount of Happiness « 1

no. of wants

According to him each number was his best friend and the very thought of it made him
enlightened and ignited. He often said, “An equation for me has no meaning, unless it represents a
thought of God.”

Research Topics of Ramanujan

The numbers were the intimate friends of Ramanujan and he worked out a lot of problems

connected with Number Theory. His main thrust was on the following topics.
e (Continued Fractions
e Hyper-Geometric Series
e Properties of Properties of Bernoulli’s Numbers
e Magic Squares
e Numbers - Prime as well as Composite

e Partition of Numbers
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Achievements of Ramanujan
He found out what was necessary for mathematicians
They are:
e  Mock theta functions
e Ramanujan prime
e Ramanujan-Euler constant
e Ramanujan theta function

e Ramanyjan’s sum

Awards and Rewards
e For his works the scholarship had been given by Madras University.
e Hewasawarded a B.A degree in March 1916 for his research.

e He was elected as a fellow of Royal Society on Feb 28, 1918, the highest honour in the
scientific world in the United Kingdom

e He was the First Indian F.R.S.

e He was elected as a Fellow of Trinity College on Oct 13, 1918 being the first Indian to
receive this honour.

e A stamp picturing Ramanujan was released by the Government of India in 1962 the 75
anniversary of Ramanujan’s birth.
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e In2012, the Government of India declared December 22" as the National Mathematics
Day which is the birthday of the great Mathematician Srinivasa Ramanujan.
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Some words about Ramanujan

e Among all Mathematicians of the East, Ramanujan appears to be supreme.
- By James R. Newman

e Ramanujan was the greatest mathematician of the century.
- John Prof. Julian Huxley

e Every Positive integer was one of Ramanujan’s Personal Friends
- Prof. G. H. Hardy

e Mathematics in India inevitably makes one think of one extraordinary figure of recent
times. This was Srinivasa Ramanujan.
- Jawaharlal Nehru

Ramanujan’s contributions to mathematics are really beautiful and astonishing. The period of
Ramanujan’s creative mathematical activity extended only for about 15 years. His initiation into
Mathematics was almost entirely through his own unaided effort and abiding interest in mathematics.
Ofcourse, this genius inspired many, who are working in the field of Mathematics.
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LAPLACE DISTRIBUTIONS

Dr.Mariamma Antony, Department of Statistics
Little Flower College, Guruvayoor

1. INTRODUCTION

The double exponential distribution was introduced by Laplace (1774 ) (Kotz et al. (2001))
as the distribution form for which the likelihood function is maximized by setting the location parameter
equal to the median of the observed values of an odd number of independent and identically
distributed random variables. This result appeared in Laplace’s fundamental paper on symmetric
distributions for describing errors of measurement and is known as the first law of Laplace (see
Kotz etal. (2001)). Arandom variable X on R is said to have Laplace distribution if its probability
density function is

=4

f(x)zge T ,0>0,—0< y<w, (1.1)

Another mode of genesis of this distribution is as the distribution of the difference of two

independent and identically distributed exponential random variables.

2. Laplace Distributions

In the last several decades various skewed Laplace distributions have appeared in the

literature. McGill (1962) considered the distribution with probability density function

|-y
Le O-l . X S Iu
f =1
) = 2.1)
%e % x> u

while Holla and Bhattacharya (1968) studied the distribution with probability density
function

86



ERUDITION

=4
Ee o, x=< u
fx)=4° , 0<p<l.
o e
c

Lingappaiah (1988) derived some properties of (.2.1), terming the distribution as two—piece
double exponential. Poiraud-Casanova and Thomas-Agnan (2000) considered a skewed Laplace
distribution with probability density function

—(1- —
e (I=p)x ,u| for x<u
f(x)=p(1-p)

eip’xi‘u‘ for x>u

where f € (—00, o) and 0< p<I.show the equivalence of certain quantile estimators

using the method of Azzalini (1985) , Balakrishnan and Ambagaspitiya (1994) (see Kotz et al.
(2001)) studied a skewed Lapalce distribution with density

%e_(l-"’l)x, —wo<x<0
J(x)= {
e * —Ee(H&)x, D<x<w

Using the method of Fernandez and Steel (1988), Kozubowki and Podgorski (2000) introduced

an asymmetric Lapalce distribution with density

k
——(x—p)
1 &k |e© for x=pu
S(x) :; 3 1
1+k — (x-p)
e Ok for x<u
c(l e : o
where M = E X k |. They have named this distribution as asymmetric Laplace distribution

and studied various properties of this distribution. Kozubowski and Podgorski (2000) suggested
asymmetric Laplace models for modeling interest rates, arguing that the asymmetric Laplace model
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is capable of capturing the peakedness, fat-tailedness, skewness and high kurtosis observed in the
data. Kozubowski and Podgorski (2001) presented an application of asymmetric Laplace
distribution in modeling foreign currency exchange rates. They fitted asymmetric Laplace laws to
a bivariate data sets on two currency commodities: the German Deutschmark Vs. the U.S. Dollar
and the Japanese Yen Vs. the U.S. Dollar. The asymmetric Laplace laws are proved to be useful
for modeling stock market returns and modeling price changes of commodities. Rachev and Sen
Gupta (1993) proposed Laplace — Weibull mixtures for modeling price changes.

For the applications of Laplace distribution in different fields see Kotz et al. (2001) and
Johnson et al. ( 1995). Kanji (1985) and Jones and Mc Lachlan (1990) have discussed the
Laplace normal mixture distribution with density function

—|x—py] C(x—p)’
1_ 2
f()C):Le g, + (1 p) e 2(72 ,

20 \N2rop

—w<x,u<w,0<p<l,op,07>0
and applied the distribution to fit wind shear data. Maximum likelihood estimation of parameters
of this distribution has been discussed by Scallan (1992). Generalized normal Laplace distribution
was studied in Reed and Jorgensen ( 2004 ) . The normal — Laplace distribution is

Lot 20'|2 2
defined by the characteristic function e(w = )

) The corresponding random variable
2.,.2°
05 +t
d d )
X1 can be expressed as Xy =Y+Z 2reY and Z are independent with ¥'=N(u,01) and

d
Z=La(0,05)where La(u,o)denotesthe Laplace distribution defined in (1.1). The normal

Laplace distribution discussed in Reed and Jorgenson (2004) has the characteristic function

_1 T2 op
bx,(t)=|e L&n)(mz:)}' (2.2)

d
X, can be expressed as X, =Y + E|- E, where Ej and E;are independent exponential

random variables with parameters & and B respectively.
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The generalized normal Laplace distribution is defined by the characteristic function

2 _2 P
b= 2 | 2
2,2
(02+1‘ )

The corresponding random variable X3 can be expressed as

X3=Y+Lay+Lay +...+ La,

d
where Y =( PU, palz) and Laj,Lay,...,La p are independent and identically distributed

d
Laplace random variables with La; =La(0,07),i=1,2,..., p. As in the case of (2.2), we

can write the characteristic function of generalized normal Laplace distribution as

22 P

. Po
pt—— 5[;

— 2 R

o, (1)=| ¢ {(5—1‘1‘)(,8%1‘)}

0,83, p>0and —o0 < 1 <o,

The corresponding random variable Xi=Y+Gi—-G». where Y.Giand G» are

d
independent random variables with V=N ( P, palz )and Gjand G, have gamma

distribution with scale parameters 8 and Prespectively having common shape parameter p.

3. Applications

The Laplace distribution, being heavier tailed than the normal, has been used quite commonly
as an alternative to the normal distribution, in robustness studies. Kotz et al. (2001) discussed the
applications of Laplace distributions in Engineering Sciences, Financial Data Modeling, Inventory
Management and Quality Control, Astronomy, Biological and Environmental Sciences. Detection

of'a known constant signal that is distorted by the presence of a random noise was discussed on
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Communications Theory on various occasions. For the detection of noise in presence of Laplace
noise, see Marks etal. (1978) and Dadi and Marks (1987) . A standard problem in communication
theory is encoding and decoding of analog signals. The distribution of such signals depends on
their nature. Among the most important one’s are the speech signals. It has been found that the
Laplace distribution accurately models speech signals. Laplace distribution has potential applications
in modeling the fracturing of materials under applied forces. Another area where Laplace distribution
can find most interesting and successive application is modeling of financial data. This is due to the
fact that the traditional models based on Gaussian distribution are very often not supported by real
life data because of long tails and asymmetry present in these data. Since Laplace distributions can
account for leptokurtic and skewed data, they are natural candidates to replace Gaussian distribution

and processes.
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