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2 (HaurHeley (3 (mewTewin spaflbgieTarensd Herg GlousuGaim eI LpewMEHeTledT cLpevLD
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ArseosCur®  srwsiiul @sterg.  Closraflowud  pEGoamaTud  YSWBTEDLOU|D
TWsINSHE BéFwwrs Calprm  warBloaGaamr@n, LsmLOIh@er  eaTensds
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pewssraui Gr.Carailbsrme
2 galliGuurAflwi, Slpsaiemm, HwTsyraT Hevspril, wgiemr-09
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D EHBHV (D EHLICUT) 6TTERILD GILIT(HEW6TS HHBMG)..
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WPOTCOBIT LOGOTEITSIT HLPpOIMITIY ST, CIFSUSVT BVSVIIHF BIMYSE UL, /1% 6l mevrmy
Coyiids 855 GlFretGeunts Levalesr LiwBIelsrp G)smsvad - (9%10.209) sTedtm 9% BTERTMILD,
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SWWESLILGS DG UbsOleT CmHymb cpmiSlevdssr Lrliuliul B Ceubenind HeTenLo
Wes uehFLewL sTeyid @ewew OGasrer®  cpLlit@SIng)” . eueurm) e in L
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QBTMTL. @)L 1D dnHSTL PSHISHLILIGBDSI.

GuenL_ufled @)L it Hsirer Hewrd@L UlsirL litemer hewL 6lLimih. Lt
Upwreul L miseflsy  @plliurss OGger  wreul L kisefled  BewLGlumid  GoewL
BTL&BIG6TD LIWSTLUBRSGSLILMBLD SHewr eusnsEH6r 6lg([Hdban ddlsv LiweTL(hSHSLIL(heug)
®)svemev. CleuaiTewio BImGslewr Lilsirarenfluirs ewwws CsHEHIn gl HewL LS.

13



TEJAS Thiagarajar College Journal ISSN(Online):2456-4044
January 2020 Vol. 5(1) PP 01-09

5.05(h5an 51 allerdasLd

Yari priewL S Hds aupsHeoLl (h) Slrrwsgslsy o srer sreaflwibioer Casruiledlsv
PIClUT(H TSP HTeUTeNF Flarsserm FAmiiy suflur® GCumelsmsrariiLiGSmgi.
@)sCxsruiledlsy @rey FBlspFAwTssd 6H5HHInGH BlSDSSLULQSIDSI. LTSHHEEHTMILD
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@OILUQSsTmesri” YEHWES  SHTUTSHTBISEHL T Y UTHEHEHE — BlEHTTET
CuEFHSGI MWD, STHHH SDID 2 eOLWeUrTsH, LT SlepSmri. uyesr ur@Lb
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THE ETERNAL WAYS OF YOGA IN MANAGING STRESS WITH SPECIAL
REFERENCE TO SURYA NAMASKAR
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Abstract

Stress is an emotion of being overwhelmed by the daily wear and tear faced by human beings. It
has various severe physical and emotional effects which can create both positive and negative
feelings.lt is an emotional and physical strain caused by a response to pressure from the outside
world.However, stress is a necessary aspect of life to keep it going and accomplish certain fixed
goals.But when it crosses the required limit, it can even become hazardous to life.This hazard
can be overcome by natural method such as yoga and meditation.Yoga is the practice that aims
to connect the mind, body and spirit.Continuous practice of yoga asanas is proved to be effective
in solving stress related issues.However, in the modern era, spending time for the various yoga

postures in the daily routine might be difficult. Surya Namaskar comes handy in this situation.

Surya Namaskar is a very popular and simple way to harmonize and relax both the mind and
body.It combines yogasanas and pranayama. ‘Surya Namaskar’ also known as ‘Sun Salutation’
is a very ancient technique of paying respect or expressing gratitude to the sun which is the
source of all forms of life on the planet. This technique of relaxation had been given by the
ancient saints of India, that the different parts of the body are governed by different ‘devas’,i.e.,
the divine impulses or the divine light. The regular practice of Surya Namaskar just for a span of
12-15 minutes is sufficient to reduce the stress levels and to enhance one’s creativity andintuitive
abilities. This paper tries to bring out the effects of Surya Namaskar in managing stress

scientifically.

Keywords: Yoga,Surya Namaskar, Stress Management
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Introduction

Yogaoriginated in India and it dates back to several thousand years.However, it is
becoming popular in all parts of the world now, as it gives solace to the restless mind.Since the
creation of Yoga, based on the single idea there have been several forms of yoga such as Hatha
yoga, Raja yoga, Bhakthi yoga, Karma yoga, Tantra yoga etc. (Venkatapathy and Anbugeetha,
2012). Yoga is not a magic but it is a science of holistic living consisting of a complete value
system featured by health, wealth, bliss, poise, harmony and efficiency (Nagarathhna, 2008).

The state of health is defined by World Health Organization as a state of complete physical,
mental, social and spiritual well-being and not merely an absence of disease or infirmity.It is
proved that regular practice of yogawill improve all the four aspects of health as defined by
WHO.In neurobiology, there are mechanisms to explain the effects of yoga on physical systems
of the human body as claimed by yoga practitioners (Richard W. Maxwell, 2009).Hence,
continuous practice of yoga asanas will be effective in solving stress related issues also. However, in the
modern era, spending time for the various yoga postures in the daily routine might be difficult. Surya

Namaskar comes handy in this situation.

“Surya” means “Sun” and ‘“Namaskar” means “to bow down”. There are many people
who define Surya Namaskar in different words; such as Saraswati (1983) defines it as a series of
12 physical postures and Datye states that suryanamaskar is an upasana (worship)
and vyayam (exercise) which are practiced in 10 counts. Thus it can be said that Surya Namaskar
is a traditional and logical sequence of postures, which is a source of energy derived from the
Sun, to regulate everything that human beings eat, drink or breathe. It constitutes of twelve
different postures with a series of yogasanas (physical postures), along with breathing and
mantrocchar (recitations). It is a form of expressing gratitude to this source of all life on the
planet. The earth and the moon are significant in the way they affect life, but the sun is the
source of all energy and when one is in tune with the cycles of the sun, the physical well-being is
in appropriate control. All the life forms on the earth are dependent upon the sun. As the sun
generates heat to maintain the temperature levels of the universe, human body also generates its

own temperature. Surya Namaskar is an essential requirement to maintain the temperature. It
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helps one to maintain stability between mind, body and soul. It is a supporting tool to lead a

stress-free life in this modern era.

Surya Namaskar helps one to approach the powerful yoga practice with a right outlook.
Ancient sages of India have said different energies govern different parts of the body. For
instance, the solar plexus located behind the navel is connected to the Sun. Regular practice of
Surya Namaskar enhances the solar plexus. This, in turn, increases your creativity, intuitive
abilities, decision-making, confidence and leadership skills, thus combating stress related issues.
This is why the practice of Surya Namaskar is highly recommended to mankind. These aasanas
can be done at any time during the day. However, it is best to do it at sunrise. This is because the
sun rays help revitalize the body and refresh the mind. There are benefits at other times of the
day too. If you do it in the afternoon, it energizes your body instantly and at dusk, it helps you

unwind. It can be practiced in three phases: slow, medium and fast.

Evolution of Surya Namaskar

Some scholars attribute modern Surya Namaskar practices to Tirumalai
Krishnamacharya’s teachings. It includes modern day Ashtanga Vinyasa Yoga and the Vishesha
Vinyasa Sun Salutation subroutine from Vinyasa Krama Yoga, as well as a host of other popular
forms of yoga.Early English publication records some ancient methods of sun salutation;
however, they do not seem to be related to the modern Surya Namaskara as seen in yoga practice
today. It is widely believed in the state of Maharashtra that Shivaji Maharaj, Sage Samarth
Ramdas and the Marathas have performed Surya Namaskara as a physical exercise to develop
their bodies. Aditya Hridayam is another ancient practice which involves a verbal variation of
Surya Namaskara. It is a procedure of saluting The Sun, taught to Rama by Sage Agastya, before
his fight with Ravana as described in the Hindu Mythology Ramayana. It is described in the
“YuddhaKaanda’ Canto 107 of Ramayana.

The Surya Namaskar postures

The Surya Namaskar is perhaps one of the most well-known yogapractices. It is a complete

practice in and of itself.The contemporary Surya Namaskar practice consists of a graceful
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sequence of 12 posturesto be performeduninterrupted at a stretch. It has to be done in quick
succession that warm up the entire body. The Asanas are lined up in such a way that the spine is
stretched forward and back ward. Each Asana involvesa breathing pattern of inhalation and
exhalation. Surya Namaskar should be practiced on an empty stomach. The picture below depicts

the technique of doing surya namaskar along with thenames of the asanas

¥ Bhujangasana

Namaskar
Mudra &h
INHALE
EXHALE ¢ shashankasana

2 Hastauttanasana .@
EXHALE
arvatasana A

EXHALE
INHALE

W Ardha
" Pada Chandrasana

Hastasana l INHALE
FEXHALE n Pada
¢ Ardha Hastasana
Chandrasana ké
— EXHALE

INHALE

12 llastauttanabana

Parvatasana A
| EXHALE

8 Ashtangasana .

HOLD INHALE

Source: My Beautiful Life- WordPress.com

This series of 12 postures make half round of Surya Namaskar. In the second half the left leg has
to be stretched backwards in Surya Darshan. Starting with 1 or 2 rounds it may be gradually

increased. One can maintain his/her own tempo and pace.
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Benefits of Surya Namaskar

Systematic practice of Surya Namaskar may give a lot of benefits to the practitioner. To
list a few, it Gives mental relaxation and relieves fromstress; helps to create positive
thoughts in the mind, creating a positive vibration in the surrounding environment;
strengthens the entire digestive system; cures and prevents constipation; Rejuvenates the
nervous system; Revitalizes the cardiac system and refreshes the lungs; It improves blood
circulation; cleanses the body and mind giving a clear and glowing skin; Burns excess
body fat. It gives additional health benefits to women practitioners. It improves the uterus
and ovariesavoiding menstrual disorders; helps pregnant ladies to come out of morning

sickness.

Conclusion

Surya Namaskar is a blessing to man from his ancestors. It is an easy exercise combined

with therapeutic values to various health issues. Surya Namaskar can do what months of dieting

cannot. It is a blessing for mankind. It is an easy and natural way to stay in shape, be healthy,

happy, relaxed and to manage stress. Regular practice of Surya Namaskar can help in

overcoming various problems which ultimately leads to a stress-free life.
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Introduction

The dynamics and Geographic of the industrial revolution gave rise to the concept of
work-life balance. Workers compartmentalized their lives into ‘in work’ and ‘outside of work’.
Work was not conducted at home and domestic activities were not conducted at work. Again the
workers’ aim was to minimize work and maximize ‘life’. This has occupied the minds of many
workers for a century or so. Today the boundary is blurring. People are working later into the
day and later into their existence, as retirement ages come under review. Email and social media
has made it easier for workers to conduct elements of their social life at work. Thus we are
seeing a return to work-life integration. The concept of work-life balance is based on the notion
that paid work and personal life should be seen less as competing priorities than as
complementary elements of a full life. The way to achieve this is to adopt an approach that is
“conceptualized as a two way process involving a consideration of the needs of employees as
well as those of employers. In much of the debate about work-life balance, there is a loose use of
language. Ideally, we should define work and life carefully. In simple terms, “work” is normally
conceived of in this context as including paid employment while “life” includes activities outside
work.

Keywords : Work Life Integration, Complementary elements

Evolution of Work-Life Balance

The origins of the research on work and personal life can be traced back to the study of
women with multiple roles. Barnet and Baruch (1985) have studied the psychological distress
related to the balance of rewards and the concerns generated by the multiple roles of women as a
paid worker, wife and mother. They have found that the quality of positive role - more rewards
that concerns the experience in a given role -was related to low levels of role overload, role
conflict and anxiety. Based on their research, Barnet and Baruch role defined the balance as
"rewards"” is less concerned with the score of the difference which could be of the order of
positive to negative values. (Johanna Rantanen 2011)

During the years 1960 and 1970, employers considered as the work and the life mainly a
problem for the mothers who have struggled with the requirements of their jobs and the
education of children. Throughout this period and until the middle of the 1980s, the U.S.
government has had the major impact on the ground, as evidenced by the Presidential
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Conference on Families, the law on discrimination on the grounds of pregnancy, and the quality
of the Employment Survey.

During the 1980s, the recognition of the value and the needs of their collaborators, the
organizations of women of avant-garde such as Merck, Deloitte & Touche, and IBM began to
change their policies, procedures of internal work, and benefits. The changes included maternity
leave, the Employee Assistance Programs (EAP), flexible hours, work at home, and referral for
the care of children. During the 1980s, the men also have begun to express the concerns of work-
life. At the end of the decade, the work life balance was regarded as more than a question of
women, which affects men and women, families, organizations and cultures.

The years 1990 has strengthened the recognition of the work-life balance as a vital issue
for the entire world--women, men, the parents and the parents, singles and couples. This growing
awareness of the central importance of the issue has given rise to a significant growth attempt to
work solutions-life during this decade. Many studies have shown that the generations of the
baby-boom for new graduates are of occupational choice according to their own work and
personal life and cultures.

During the first years of the twenty-first century, the disappointing results made human
resource and work-life professionals as well as executives at all levels take stock. Karol Rose,
author of the soon to be published book Work Life Strategies, comments on these trends in
Fortune Magazine’s third annual work-life special feature included in the October 2005 issue.
She noted that the Work-Life Leadership Council of the Conference Board, a gathering of high-
level corporate HR and work-life professionals, drew these conclusions on looking back over the
last decade of efforts. (Bird, 2006)

Definitions of Work-Life Balance

Greenhaus and Beutell (1985) “Work-family conflict is defined as a form of role conflict
characterized by the incongruence between responsibilities of the home and workplace which are
mutually incompatible”.

Clark (2000) about Work life Balance is “satisfaction and good functioning at work and
at home, with a minimum of role conflict”.

Greenbatt (2002) WLB i1s defined as “the absence of unacceptable level of conflicts
between work and non-work demands”.

Greenhaus et al (2003) Work life balance as “the extent to which an individual is equally
engaged in — and equally satisfied with — his or her work role and family role”

Frone (2003) presents a four-fold taxonomy of work-life balance, in which WLB is
described as “low levels of inter-role conflict and high levels of inter-role facilitation”.

Greenhans and Allen (2006) Work life balance is “the extent to which an individual’s
effectiveness and satisfaction in work and family roles are compatible with the individual’s life
priorities.
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Grzywacz and Carlson (2007) Work—family balance is defined “as accomplishment of
role related expectations that are negotiated and shared between an individual and his or her role-
related partners in the work and family domains”.

Kalliath & Brough (2008) it can be conceptualized as “the relationship between
institutional and cultural times and spaces of work and non-work in societies where income is
predominantly generated and distributed through labour markets™.

Benefits of Work Life Balance

Work-life balance is an essential part of Corporate Social Responsibility. Corporations
are increasingly recognizing that an inadequate work-life balance can have detrimental impacts
on staff performance, satisfaction and retention. When employers target good work-life balance,
they can see that reducing stress and frustration resulting from poor work-life balance can be
beneficial to both parties. Furthermore the adoption of work-life balance policies and practices
can improve an organization’s ability to respond to customers’ demands for increased access to
services and deal with changes in a way that can be satisfactory to both employers and
employees. Helping individuals and families achieve a balance between their work, family and
lifestyle commitments by introducing work-life balance policies (i.e. policies that help people
meet the needs of their work life and personal life) can provide benefits for both employees and
employers.

Benefits to the Employees
I.  The level of motivation and job satisfaction of employees lead to increased focus on
goals at both the front.
ii.  Employees have more Autonomy to make decisions regarding work-life balance
iii. A wonderful felling of having improved work-life balance leads to a reduction in the
negative impact of work on home and family life.
iv.  The employee experiences a kind of mental peace and reduced stress levels when they
have a kind of equilibrium between personal and professional life.
v. A successful time management will further have control over meeting work-life
commitments
vi.  The employees feel secure about their job as that an organisation understands and
supports workers with family responsibilities.
vii.  With increasing company focus on the high cost of health care, work/life programs are
becoming an intelligent choice to help lower the number of health care claims.

Benefits to the Organization

The benefits of the work-life balance policies are not limited to employees using the policies, but
also to the employer to provide them.
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The acknowledged advantages of the introduction of policies to work-life balance for employers
include:

.
ii.
iii.
iv.
V.
vi.
Vii.
viil.
iX.
X.

Lower recruitment and training costs, associated with the reduction of the rate of bearing.
Become a good employer or an employer of choice.

Increase the return on investment in the training that employees remain longer.

The decline of the Absenteeism.

Reduction in the use of sick leave.

The reduction in the levels of stress of worker.

Improvement of morale or satisfaction.

Greater loyalty and the commitment of the staff.

The improvement of the Productivity.

A better team work and communication.

Challenges to the Work-L.ife Balance

Vi.

Vii.

viii.

Many organizations have policies that on paper. There is very less of concern for the
implementation of the policies.

Communication about the programs work/life is essential. Although an organization may
offer a rich menu of benefits work/life, the desired effect of the positive effects the results
of the company is unlikely to occur if the employees do not know on the programs or
understand.

The introduction, the exploitation and the implementation of the work-life balance
requires the collaborative work and is in large part a holistic process.

The implementation of a strategy of the WLB takes time. The deadlines for
implementation must be realistic.

The size and structure of an organization can present difficulties in the implementation of
the human resources policy. The introduction of elements of work-life balance policy
through a pilot program for example, working at home may have been more interesting
than to engage the whole organization.

Initiatives in place of work of any kind are likely to fail if they do not have the full
support of all levels of management. The support and training of managers in the
application of the WLB is imperative. Beginning of the commitments with the executives
results in a higher level of commitment.

Early awareness sessions for managers on the work-life concept could have helped to
mitigate the initial concerns.

More dependence on working groups to delay the decision.

Flexible working practices can lead to different interpretations leading to the
inconsistency of the approach. The management of performance must be treated in the
appropriate manner.
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X.  Increase of the physical presence of the project officer. champion can allow a better
monitoring of the pilot projects. At the beginning of the use of the tool of communication
dedicated intranet would have been able to provide a greater concentration to the
communication on the work and results of the project the need for clarity for the terms of
reference of the working groups and the roles and responsibilities of the members of the
group.
Consequences or Impact of Work Life Imbalance

It can be tempting to rack up hours at work, especially if you're trying to earn a
promotion or manage an ever-increasing workload. Sometimes overtime may even be required.
If you're spending most of your time working, though, your home life will take a hit. Consider
the consequences of poor work-life balance:

i.  When you're tired, your ability to work productively and think clearly may suffer —
which could take a toll on your professional reputation or lead to dangerous or costly
mistakes. At the same time when employees feel fatigue due to tiresome work at
professional front, when they return home they are left with no energy to interact with
family members.

ii.  Due to excessive pressure at home front female employees complaint getting late very
frequently to job.

iii.  If you're working too much, you may miss important family events or milestones. This
can leave you feeling left out and may harm relationships with your loved ones. It's also
difficult to nurture friendships if you're always working.

iv.  If you regularly work extra hours, you may be given more responsibility. This may lead
to only more concerns and challenges.

Conclusion

In this paper, the researcher has presented the theoretical framework of Work Life
Balance. It highlights the Brief introduction about Work Life Balance, Evolution of Work-Life
Balance, Definitions of Work-Life Balance, Benefits of Work Life Balance, Benefits to the
Employees, Benefits to the Organization, Challenges to the Work-Life Balance, Consequences or
Impact of Work Life Imbalance and the like.
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INTRODUCTION

Health transition is a complex process comprising demographic, epidemiological
and health care transitions. It is manifested in rising life expectancy at birth due to
changes in the fertility, mortality and mobility profile of a population. Demographic
diseases to non- communicable (degenerative , human —made) diseases However, the
casual mechanisms of demographic changes are unclear and distinct variations in patterns
places, determinants ,and consequence of population changes are observed in the case of
epidemiological transition.

Morbidity means incidence of sickness / injury / pain affecting a person in the
household. It can be measured either by clinical (observed) or self perceived reporting.
Clinical morbidity consists of reports from clinicians or other investigators about
ilinesses observed in the people they examine or test. Clinical reporting can be
classified as; a) physical and vital signs;

b) Physiological and patho Physiological; ¢) functional tests like running, walking and d)
clinical diagnoses. Self perceived morbidity is the report from patients about their own
iliness. Self perceived reporting has been grouped into three categories. a) Symptoms; b)

functional disability and handicaps and c) Utilization of medical services.
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MORBIDITY PATTERN AND ITS DETERMINANTS IN INDIA

The health care system in Tamil Nadu has undergone substantial changes over the
last four decades. Infant and maternal mortality rates have been much lower and life
expectancy at birth has been much higher than the national average. Tamil Nadu is one of
the few regions in the developing world which has made remarkable progress in the
realm of health, demographic and social indicators of development.

Societies at higher human development, in general, assign priority to health status
because it is an important determinant of wellbeing.  On the other hand, maintaining
health has become a difficult option for the poor and the marginalized. Therefore,
maintaining health particularly at low cost is significant and challenging for both the
individual and the society. It is contextual to state that public provisioning, of health care
services is instrumental in improving the overall health status of the poor and other
vulnerable sections of the population.

It is well known that, in general, there has been a shift from the traditional disease
pattern to the new and long standing illnesses. Self-perceived and self-reported symptoms
have been considered as the appropriate methodology to identify chronic morbidity
prevalence rates (Murray, CJL 1996)'. In general, people report chronic health disorders
at an advanced stage when some physical symptoms are exposed and constrained to do
manual work.

Morbidity (health) variations across individuals may be basically attributed to

chance (random), genes (family health history), environmental factors including all

37



TEJAS Thiagarajar College Journal ISSN(Online):2456-4044
January 2020 Vol. 5(1) PP 01-09

physical and social factors and the interaction between genes and the environment
(Murray, Gakidou and Frenk, 1999)!8. Morbidity refers to the level and type of sickness

and disability within the population.
REVIEW OF LITERATURE

The Global Burden of Disease Study (2012), Published by British medical Journal
lancet highlights that one in four deaths world-wide in 2010 was caused by heart disease
or stroke, the top two killers that have remained constant for the past 40 years. The study
also found that chronic obstructive pulmonary disease, lower respiratory infecting and
long cancer make up the top five killers. Diarrhoea, road injury, diabetes, tuberculosis
and malaria also found in for killer of disease found in the report. In 2010, there were
52.8 million deaths globally. Non-Communicable diseases such as cancer, diabetes and

heart disease accounted for nearly two out of every three deaths worldwide in 2010.

RakhalGaitonde and AbhaySukla (2012) in their article conduced that there is no
alternative to strengthening and expanding the public health system while making it more
accountable, regulating and rationalizing the private medical sector and dedicating much
more resources to public health. The health of the people is fundamental right which

should not be auctioned at the altar of private profit.

Aanirkhan (2012) in his view Economic strength will come only through healthy
people. Private medical colleges are basically springing up as business. Private hospitals

are welcomed by him. He suggested the need for concentrating on our public health-care
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system and makes it so strong that private hospitals have to harder to complete, and

therefore, the society will get better services.

Sen (2011), said that the proposed National Health Act must be enacted to ensure
healthcare for all as in the absence of such legislation effective implementation of
schemes was not possible. The proposed Act would guarantee the right to comprehensive,
quality health care at public expense in health institutions to all people. Appreciating the
recommendations of the high-level expert group on universal health coverage. Also
advocated the universal public distribution system and increased allocation for each

family. Financial devolution for states should be equally important.
GLOSSARY AND DEFINITIONS
Health

“Health is also defined as the state in which the mental and physical activities of

the body are adjusted satisfactorily to the environment™ 1.

Health Care
Health care refers to society’s arrangements for improving the health status of the

population, again either individually or collectively.

Public Health

The word public health is used here in the widest sense, “Public Health includes
all efforts aimed at the goal of improving the health of the individual, the family and the

community”?,

39



TEJAS Thiagarajar College Journal ISSN(Online):2456-4044
January 2020 Vol. 5(1) PP 01-09

Health Care Provider

A health care provider is an individual or an institution that provider preventive,
curative, promotional or Rehabilitative health care services in a systematic way to
individuals, families and communities3.
Curative Health Care

It refers to treatment and therapies provided to a patient with an intent to improve
symptoms and cure the patient medical problem.
Medical Services

“Services pertaining the medical care that are performed at the direction of a
physician on behalf of patients by physicians, Dentists, Nurses and other professional and

technical personnel” 4,

Diseases

It is a definite morbid process having a characteristics brain of symptoms. It may
affect the whole body (or) any of its parts and its parts and its etiology (each diseases is
considered as to its occurrence and cause) pathology and prognosis may be known (or)

unknown.

Epidemiological transition

Epidemiological transition implies change in the morbidity profile from acute,
infections, and parasitic diseases (eg. Plague, smallpox and cholera) to non-
communicable, degenerative and chronic diseases (eg. Cardiovascular diseases, cancer,
diabetes and neo plasms) (Mercer:1990° ; Albala, 1995°; Prata: 19927; Crews 19878,

Reis: 1978°.
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Morbidity

Morbidity means incidence of sickness or injury or pain affecting a person in the

household. It can be measured either by clinical or self perceived reporting.

RESEARCH PROBLEM

The phenomenal growth of urbanization has triggered enormous development and
provision of curative health care services in Madurai City. The incidence and prevalence
rate of morbidity also gets sustained rising levels. This essentially calls for all forms of
avenues and strategies for meeting the challenges of quality curative health services to be
rendered to the people of Madurai and adjacent places. Provision and management of
curative health care services in Madurai is mostly private-centric. This pattern of
emergence of health care boosts the critical issues of Availability, Accessibility and
Affordability criteria’s to the people. It is an apparent observation that Madurai city
people has all the problems in accessing curative health care services not only with
Government health services but also with Non-Governments organization and private
players in the field of health care.
OBJECTIVES OF THE STUDY

The objectives of the present study are:
1. To analyse the nature and prevalence rate of morbidity among the sample households;

and
2. To offer policy options for ensuring affordable, quality, effective and equity curative
health care services in the study area.
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RESEARCH METHODOLOGY
Selection of the city
Madurai city is the regional centre for the people of southern region of

Tamil Nadu for accessing preventive, curative, promotional and Rehabilitative forms of
health care services. The city has public, private and Non-Governmental organizations
owned health care service hospitals. The city attracts large number of people for
accessing curative health care services. This study is a cross section analysis pertaining to
households in Madurai city. Madurai city has four zones consisting of 100 wards. All the
four zones such as Madurai North, Madurai South, Madurai East and Madurai West were
selected for the study. Two wards from each zone were identified on the basis of the
highest number of households accessing curative form of health care services in Madurai
city. Those households were randomly selected and interviewed for data collection. A
total of 317 households from all the four zones comprising eight wards in Madurai city
forms the sampling units for the research work.

PREVALENCE RATE OF SHORT TERM MORBIDITY AND ITS TYPE

The incidence of sickness may be caused by the influence of virus, trauma,
bacteria, environment, family history etc. The morbidities are broadly classified into
Short term Morbidity and Long term Morbidity. The prevalence rate of short term
morbidity among the sample households is given in Table 1.1

TABLE 1.1

Prevalence Rate for Short — Term Morbidity (STM) across the Sample Wards
(Number of Households)

Type of Short Term Morbidity

Sample Wards . Cold and Sense Aches Total
Diarrhea Fever Organs .
Cough and Pains

Problems
Bee BeeKulam 2 6 12 2 3 25
Vilangudi 1 4 11 1 2 19
Jadamunikaoil 1 3 14 1 4 23
Sundarajapuram 1 1 9 1 4 16

42




TEJAS Thiagarajar College Journal
January 2020 Vol. 5(1) PP 01-09

ISSN(Online):2456-4044

Diarhea Cold and Fever
Cough

Sense
organ
Problems

Aches
and
Pains

MariammanTeppakulam 2 4 9 1 2 18
Mahal 1 2 6 1 2 12
Kochadai 3 5 14 2 6 30
Ellisnagar 1 3 11 1 4 20
Total 12 28 86 10 27 163
(7.36) (17.18) | 52.76) (6.14) (16.56) (100.0)
Source: Survey data.
Figures in parenthesis are percentages of the total
FIGURE 1.1
Type of STM Prevalence among the Sample
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Table 1.1 revealed the ward-wise prevalence rate of Short term Morbidity in

Madurai city. Among the 163 affected sample households, the highest rate of Short Term

Morbidity affected ward is Kochadai (30 households) followed by Bee Beekulam (25

43




TEJAS Thiagarajar College Journal ISSN(Online):2456-4044
January 2020 Vol. 5(1) PP 01-09

households) and Jademonikoil wards in the study area. The prevalence rate of Short Term
Morbidity affected cases is found to be lowest in Mahal ward (12 households).

Among the Short Term Morbidity categories, fever was rated as the number one
discomfort followed by cold and cough and aches and pains as found from the sample
households. They account for 36,28 and 27 households respectively to the total. The
health problem of diarrhea and sense organ discomfort is found to be minimum compared
to other Short Term Morbidities in the study area.

PREVALENCE RATE OF LONG TERM MORBIDITY
The rate of prevalence of long-term morbidity among the sample households across
eight sample wards in Madurai city is presented in table 1.2.
TABLE 1.2

Prevalence Rate for Long — term Morbidity across the Sample Wards
(Number of Households)

Type of Long Term Morbidity
Cardiova
Sample Wards Hyp_ert Diabetes | Cancer Mental spular Total
ension illness | Disease
(CVD)
Bee BeeKulam 8 4 2 1 5 20
Vilangudi 6 5 1 2 6 20
Jadamunikoil 6 5 1 2 7 21
Sundarajapuram 7 4 1 2 7 21
MariammanTeppakulam 4 4 1 1 2 12
Mahal 4 3 1 1 4 13
Kochadai 9 4 1 1 9 24
Ellisnagar 8 1 1 1 12 23
Total 52 30 9 11 52 154
(33.77) | (19.48) | (5.84) | (7.14) (33.77) | (100.0)

Source: Survey data
Figures in parenthesis are percentages of the total
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FIGURE -1.2

Prevalence Rate of LTM among the Sample
Households
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It is evidenced that the prevalence rate of long term morbidity affected households
among the eight wards constitutes 154 out of 317 households. The prevalence rate of
Long term Morbidity is highest in Kochadai ward followed by Ellisnagar ward.
MariammanTappakulam and Mahal wards are recorded as least affected wards of long
term morbidity.

With regard to the category of LTM, hypertension and cardiac problem are found
equally highest in the study area. They form 52 households each in the area of study.
Diabetes is ranked as a third dominant health problem faced by the sample households. It
is noted that cancer and mental illness health problems affected only minimum number of

households which account for 9 and 11 households respectively.
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TYPES OF SHORT TERM MORBIDITY AND AGE GROUP

Table 1.3 provides the age-wise ailment of Short term Morbidity in the study area.

The age-wise category of sample households and their perceived Short term Morbidity

iliness is given in Table 1.3.

TABLE 1.3 (A)
Prevalence Rate for Short — term Morbidity across the Sample Wards

(Number of Households)

Type of Ailment Hospitalised (Age Group) |
(STM) Below35 | 3645 @ 4655 | coand | OverA
above

Diarrhea 1 4 3 2 10
Cold and Cough 1 6 6 9 22
Fever 2 5 8 11 26
Sense Organ Problems - 1 1 2 4
Aches and Pains - 2 1 2 5
4 18 19 26 67

Total (5.97) (26.87) (28.36) (38.80) | (100.0)

Source: Survey data

Figures in parentheses are percentages of the total

TABLE 1.3 (B)
Prevalence Rate for Short — term Morbidity across the Sample Wards

(Number of Households)

Outpatient (Age Group)
Type of Ailment Over
(ST™M) Below35 | 3645 | 4655 | 20and Al
Above

Diarrhea 4 3 2 6 15
Cold and Cough 5 6 4 4 19
Fever 11 12 9 13 45
Sense Organ Problems 2 1 1 1 5
Aches and Pains 6 2 2 2 12

Total 28 24 18 26 96

(29.17) (25.0) | (18.75) (27.08) (100.0)
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Table 1.3(A & B) explains the age- wise hospitalized and out patient cases of
sample households in the study area. In the case of those hospitalized, it is very clear that
persons in the age group of 56 and above were affected through STM and they were
hospitalized. It is also very vital to note that the age increases the hospitalized cases of
sample households.

With regard to out-patient category, it is evidenced that young people are mostly
using this type for treating their illnesses. It is also noticed that households in the age
group of 56 and above household are also using the outpatient type of health care service
(26 households out of 96) in the study area. It is noted that fewer is found to be the STM
treated largely through both hospitalized and outpatient forms of health care services in
Madurai City. Fever has become a chronic discomfort for sample households particularly
in Madurai city. This has warranted the sample households to choose hospitalized form
of curative health care services for treating their illness.

TYPE OF LONG TERM MORBIDITY AND AGE GROUP
The details of households affected by Long term Morbidityareillustrated in

table 1.4.
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Table 1.4

Type of Ailment BeIOWHospltallsed (Age Groupg6 e Outpatient (Age Group) e

(LTM) 35 36 —-45 | 46 -55 above 35 36 -45 | 46 -55 Above
Hypertension 1 8 6 9 2 4 5 5
Diabetes - 6 7 9 1 4 7 7
Cancer 1 2 1 4 1 1 2 1
Mental IlIness - 2 1 3 1 2 2 2
CardioVascular 1 8 9 7 2 8 5 7

Disease (CVD)

3 26 24 32 7 19 21 22

Total (3.53) | (30.58) | (28.24) | (37.65) | (10.15) | (27.54) | (30.43) | (31.88)

Prevalence Rate of Hospitalised and outpatient LTM cases by Type of Ailment and Age
Group
(Number of Households)

Source: Primary data
Figures in parentheses are percentages of the total

Table 1.4 portrayed that the hospitalized patient households treating their long
term morbidity are found to be highest for those aged 56 and above. The Long term
Morbidity cases particularly for hospitalized form of health care services are highest
among the aged. The same type of result is also obtained for outpatient households in the
analysis. It is evidenced that younger age people are not prone to Long term Morbidity in
the study area. There are only a fewer younger people affected by long

term morbidity. A total of 85 households underwent hospitalized form of health care

curative service whereas 69 have accessed outpatient form of curative service in the study
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area. It is also observed that cardiac problem is ranked as the number one problem which

needs hospitalized form of curative health care services by the sample households.
SUGGESTIONS

Based on the analysis and findings of the study, the following suggestions are
provided to ensure equitable, affordable and accessible curative health care services in

the study area:

1. Progressive strengthening of public health care facilities will be the way to reach
medical services to the population as a whole in the study area, thus avoiding
knee-jerk solutions and unintelligent tinkering on the health sector.

2. To deal with the emerging challenges of urbanisation and non-communicable
diseases, Government of India has to swiftly implement the process of National
Urban Health Mission (NUHM) effectively to reach the unreached in Madurai city
and to address the three critical issues of health sector — Equity, Quality and
Efficiency.

3. The development goals are indeed a powerful advocacy tool in the fight against
disease and in rendering equity in accessibility, affordability and quality of

services to the most vulnerable and to achieve social protection.
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CONCLUSION

The absence of a well-thought out policy framework for strengthening the health
system is the most important issue facing the health sector in India. One of the
imponderable and unsolved conundrums is the inability to provide for universal curative
health care despite India’s impressive economic growth and development. Inadequate
state delivery system coupled with poor health system financing entailing high private
spending on health is a major reason for people sliding into poverty. To be poor is bad
enough; to be ill as well is a nightmare. For any poor person in the study area, to fall ill is
a monumental calamity, because whatever the public health services exist are beyond
their reach in terms of equitable access cost expensiveness and efficient of treatment. In
Madurai, most of the health facilities are available in private hospitals and Government
Rajaji hospital. But it is hard for city residents to enter their doors. A high proportion of
people are suffering from both Short term and Lon — term Morbidities in Madurai city.
There is a cultural expectation in Madurai that every patient would be accompanied by
family members or friends, who would stay with the patients throughout hospitalization
and assist with various tasks. Elderly or disabled persons need attendants to negotiate

even out-patient services since there are long queues and services which are time-bound.
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1. INTRODUCTION

Mild steel is a low carbon steel with 0.05% to 0.25% by weight of carbon. Mild
steel is not an alloy steel and therefore does not contain large amounts of other elements
besides iron; Since its carbon and alloying element content are relatively low, it is
typically more ductile, machinable, and weldable than high carbon and alloy steels. Mild
steel also has a high amount iron and ferrite, making it magnetic (1). Mild steel finds
application in many industries because of its easy availability, ease of fabrication, low
cost, and good tensile strength besides various other desirable properties. It suffers from
severe corrosion when it comes in contact with acid solutions during acid cleaning,
transportation of acid, de-scaling, storage of acids, and other chemical processes in

industries.

Corrosion is the deterioration of metal by chemical attack or reaction with its
environment. It is a constant and continuous problem, often difficult to eliminate
completely. Prevention would be more practical and achievable than complete
elimination. Corrosion processes develop fast after disruption of the protective barrier
and are accompanied by a number of reactions that change the composition and

properties of both the metal surface and the local environment, for example, formation of
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oxides, diffusion of metal cations into the coating matrix, local pH changes, and
electrochemical potential. Corrosion control is achieved by recognizing and

understanding corrosion mechanisms by using corrosion-resistant materials.

Corrosion inhibitors are chemicals, added to a chemical stream to prevent corrosion, or lower the
rate of corrosion of a metal exposed to that environment. Corrosion inhibitors are often the most
cost-effective way to prevent or control corrosion because they allow one to use less expensive
metals for a corrosive environment (2). In particular, heterocyclic compounds due to the
presence of hetero atoms such as S, O, N plays a major role in corrosion prevention. Achary et al
(3) studied the 3-formyl-8-hydroxy quinoline (FQ) as a corrosion inhibitor for mild steel in 1
mol/L HCI solution and concluded that the high corrosion inhibition efficiency and extent of
surface coverage of FQ was caused by its strong adsorption on the mild steel surface. Singh and
co-workers (4) presented a good discussion on the corrosion inhibition of quinoline derivatives
for mild steel in acidic medium, it revealed that the studied inhibitors prevented mild steel from
corrosion having been adsorbed on the steel surface with the type of Langmuir adsorption
isotherm. In addition, Saha et al (5) studied two mercapto-quinoline schiff base as corrosion
inhibitors of mild steel by theoretical investigation. They found that the differences in the
inhibitive properties were caused by the inhibitors with different electronic molecular structures.
Thus the adsorption and protection by film-forming mechanisms of the 3-[N-(2-
pyridylmethyl)amino benzyl]-2-hydroxy-1, naphthoquinone on the steel surface in 0.5M H2SO4

medium is investigated in the present work.
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2. Material preparation
Mild steel (MS) specimen [composition (wt%) C, 0.205; Si, 0.06; Mn, 0.55; S,

0.47; P, 0.039; Fe, balance] with a size of 2.5cm x 2.5cm x 0.5¢cm and an exposed area of

0.5cm? were used for the electrochemical study. The surface preparation of the
mechanically abraded specimens was carried out using emery papers of different grades
(350, 500, 800, 1000, 1200 and 1500), washed with acetone and stored in moisture free

desiccators before the corrosion test.

2.1 Preparation of test solution

A 0.5 M H2S04 (test solution) was prepared using distilled water and (AR) H2SOa.

Each experiment was carried out with freshly prepared test solution.

2.2 Preparation of HL

The Mannich base HL was synthesized according to methodology recently
described in the literature (3). To a suspension of 2-hydroxy-1,4-naphthoquinone
(Lawsone) (870 mg, 5 mmol) in ethanol (15 mL) kept under stirring at 22°C , were added
the 2 -aminomethylpyridine (5.6 ml, 5.5 mmol) and, after about 5min, the benzaldehyde
(6.6 ml, 6 mmol). The mixture was stirred at this temperature for 5 h, the bright orange
solid was filtered, washed with ethanol and water and dried under vacuum. The resulting
bright orange powder is soluble in CHCI; , CHCIl,, DMSO and slightly soluble in alcohol.
HL undergoes decomposition in solution, but is stable is the solid state. Rapid
recrystallization from ethanol gave analytically pure sample which were characterized by
elemental analysis, IR, UV-Vis spectrometer (4).Yield: 1.253 g (68%); m.p. 133-134 °C.
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Scheme 1. Synthesis of 3-[N-(2-pyridylmethyl)amino benzyl]-2-hydroxy-1,4-
naphthoquinone [HL]

2.3 Electrochemical measurement

A CH Instruments model 604D electrochemical analyzer was used to record Tafel
polarization curves and Nyquist impedance curves. A three electrode cell assembly was

used. The working electrode (0.2 cm? of mild steel specimen) was exposed to 0.5 M
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H2SO4 solution in the absence and presence of 2-hydroxy-3-(pyridin-2-yl(pyridin-2-
ylmethyl)amino)methyl)naphthalene-1,4-dione. A platinum electrode and a saturated
calomel electrode (SCE) were used as the counter and reference electrode, respectively.
All electrochemical measurements were conducted at 308K using 50 ml of electrode (0.5
M H2S04 solution) a stationary condition. Before each potentiodynamic polarization
(Tafel) and electrochemical impedance spectroscopy (EIS) measurement, the electrode
was immersed in the test solution at open circuit potential (OCP) for 30 min to attain a

stable state. Potentiodynamic polarization curves were recorded from - 300 to +300 mV

vs. SCE (OCP) at scan rate of 0.333 mVsL and all the potentials reported are with
reference to SCE. The corrosion parameter specifically, corrosion potential (Ecorr),
corrosion current density (lcorr), cathodic slope (bc) and anodic slope (ba) were
estimated, and the inhibition efficiency (IE %) was calculated from Icorr values using the

following equation:
IE% = Icorr (blank ) - Icorr (inhibitor)/Icorr (blank)x100%  (2.1)

Where Icorr (blank) and Icorr (inhibitor) are the corrosion current density values in the
absences and presence of an inhibitor respectively. Electrochemical impedance
spectroscopy measurements were conducted at OCP in the frequency of 0.1 Hz t0100
kHz with 5-mV peak to peak amplitude using ac voltage. The cell setup was the same as

that used for the polarization measurement. The real and imaginary parts of the cell
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impedance were measured in ohms for various frequencies. The efficiencies for each

concentration were calculated using the following formulas:

IE% = Rct (inhibitor) - Rct (blank)/ Rct (inhibitor)x100% (2.2)

where Rct (blank) and Rct (inhibitor) are the charge transfer resistance in the absence and

presence of an inhibitor, respectively. The double layer capacitance (Cdl) was calculated

using the following formula;
Cdl= 1/2nxRetxfmaxx100 (2.3)

Where fmax is the frequency at the maximum in the Nyquist plot. Each experiment was

run in triplicate to verify the reproducibility of the data.

2.4 Ultraviolet spectroscopy study

Ultraviolet-visible (UV-Vis) adsorption spectra of the 2-hydroxy-3-(pyridin-2-
yl(pyridin-2-ylmethyl)amino)methyl)naphthalene-1,4-dione and the prepared mild steel
specimens were collected after the specimens had been immersed in 0.5 M H2S04 solution with
the optimum concentration of inhibitor 66 ppm at 308 K for 1 hrs. The UV-Vis absorption

spectra were measured using a JASCO, Japan V-630 spectrophotometer.

2.5 Fourier-transform infrared spectroscopy

FT-IR spectra were recorded using a Jasco, Japan 460 plus spectrometer. The spectra for
2- hydroxy-3-(pyridin-2-yl(pyridin-2-ylmethyl)amino)methyl)naphthalene-1,4-dione and the
protective film formed on the mild steel surface were recorded by carefully removing the film,

mixed it with a small amount of KBr powder, and compacting the mixture into a disk.
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2.6 Scanning Electron Microscope

The surface morphology of the mild steel specimen was performed with SEM analysis
with Leo Supra 50 VP (Carl-Ziess SMT, Oberkashen, Germany) and Oxford INCA400 (Oxford
Instrument Analytical, Bucks, UK). The specimen mild steel was taken 1x1cm for the analysis of
SEM-EDAX. The specimens for surface morphological examinations were immersed in 0.5 M
H>S0O4 solution containing the optimum concentration of inhibitor 66 ppm and test solution for 2
hrs. They were then removed, rinsed quickly with acetone, and dried. The specimen that shows

high inhibition was examined with specimens without inhibitors and fresh steel.

3. RESULTS AND DISCUSSION

The ligand (HL) was characterized using analytical and spectral techniques.
3.1 UV-Vis Spectrum of HL

The electronic spectra of the ligand and its metal complexes were recorded by  using
ethanol. The electronic absorption spectra of a of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-
hydroxy-1,4- naphthoquinone shown in Fig 1. The absorption maximum at 215 nm, which can

be attributed to n— t* transitions.

3.2 FT-IR spectrum of HL

The FT-IR spectrum of the free ligand showed a strong band at 1606.70 cm™, which
corresponds to v(C=N). The FTIR spectrum of pure compound is shown in Fig 2. The sharp peak
at 1476 cm-! (C=C) are related to —CH=CH plane bending vibration in substituted ethylenic
system. The sharp peaks at 2967cm*° 3062cm™? is attributed to C—H bending vibration. The
peaks at 1624cm™ and 1721 cm™ are due to conjugated and nonconjugated C=0O stretching

vibrations. The peak at 3045 cm-1 is attributed to N—H stretching vibration.
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3.3 Elemental analysis
Elemental analysis are calculated for C23H18N203 : C-74.49; H- 4.76; N-7.72; O-13.02; Found:

C-74.58; H-4.90; N-7.56; O-12.96.

3.4 Potentiodynamic polarization measurement

The polarization behavior of the mild steel in 0.5 M H>SOg4 in the presence and the absence of 3-
[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone are shown in Fig 3. The
various corrosion parameter such as corrosion current density (Icorr), the cathodic and anodic
tafel slopes (bc and ba), the corrosion potential (Ecorr), and the inhibition efficiency were
obtained from the anodic and cathodic current potential curves were extrapolated to their
intersection point and the values depicted in the Table 3. As evident from result in table, the Icorr
values decreases from 1.087 x 103to 1.078 x 10“uA.cm-2 in the presence of 3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone as a consequence of an increase in
the fraction of the electrode surface blocked by adsorption . The decreasing the corrosion current
density clearly indicate decreasing corrosion rate. A change in the Ecorr value is also noticed
in the presence of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone.
According , Ferreia et al. (6)

(i).1f the displacement in the Ecorr value is greater than 85 mV, the inhibitor act as a cathodic or
anodic type inhibitors.

(i1).1f the displacement in the Ecorr value is less than 85 m V, the inhibitor is considered mixed-
type inhibitor.

In the present study, the maximum displacement in the Ecorr value is 16 m V, which indicates
that the studied inhibitor is a mixed-type inhibitor.. From the values, it is confirmed that the 3-

[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone act as mixed type inhibitor .
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As evident in the Fig 3, the anodic reaction of steel electrode corrosion is inhibited with
increasing 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone concentration.
Also the addition of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone
suppressed the cathodic reaction to a lesser extent than the anodic reaction. This result indicate
that the addition of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone reduces
the anodic dissolution and retard the hydrogen evolution reaction, which suggest that the 3-[N-
(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone act as mixed-type inhibitor (7).
The change in ba and bc values as shown in Table 3 indicates that adsorption of 3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone modifies the mechanism of anodic
dissolution as well as cathodic hydrogen evolution. This suppression of the corrosion process can
be attributed to the covering of adsorbed inhibitor molecules on the mild steel surface. The

corrosion reaction is more diminished in the presence of more concentration of inhibitor.

Inspection of tables reveals that the addition of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-
hydroxy-1,4-naphthoquinone shifted the Ecorr to less negative value and decrease the Ecorr
values in the presence of various concentration of inhibitor. The values of icorr mild steel in the
inhibited solution were smaller than those for the inhibitor free solution. The decrease of
corrosion current may be explained by the action of inhibitor on both anodic and cathodic
reaction(8). The values of ba are shifted to higher values when the 3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4- naphthoquinone present in comparison to the value
obtained using the blank. This result shows that the 3-[N-(2-pyridylmethyl)aminobenzyl]-2-
hydroxy-1,4-naphthoquinone inhibits the corrosion mechanism by controlling predominantly the

anodic reaction and the cathodic sides of the metal surface.
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3.5 Electrochemical impedance spectroscopy

Nyquist plot for the mild steel in 0.5M H2S04 solution in the absence and presence of
various concentration of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone
are presented in Fig 4, which clearly indicates that the dissolution process is under activation
control. The impedance response consists of semicircles of capacitive type, whose size increase
with increasing 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone
concentration. The diameters of the capacitive loop increased with increasing inhibitor
concentration. This indicates the increasing coverage of the metal surface and also signifies a

charge-transfer process as the main controlling factor in the corrosion process (9).

The impedance response of the mild steel in H2SO4 solution in the presence of 3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone is characterized by a diffusion tail.
Therefore, the presence of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone
introduces a diffusion step into the corrosion process and the reaction becomes diffusion
controlled. In this case, corrosion can occur in two step at the electrochemical interfaces; the first
step is metal oxidation (charge transfer process), and the second step is the diffusion of metallic
ion from the metal surface to the solution (mass transport process). Inhibitors are adsorbed onto
the electrode surface and thereby produced a barrier to metal diffusion to the bulk; this barrier

increases with increasing inhibitor concentration (10)

Charge transfer resistance (Rct) values and the double layer capacitance (Cdl) were
obtained; the result is shown in Table 4. It is shown that the charge transfer resistance increases
with increasing inhibitor concentration in the acid solution, which indicates the formation of an

insulated adsorption layer. Result in the Table 3 also indicates that the Cdl values decreases and
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that the charge transfer resistance increases after the addition of inhibitor concentration. The
decrease in the Cdl values and increase in the Rct values are due to gradual replacement of water
molecules by adsorption of chemical constituents in 3-[N-(2- pyridylmethyl)aminobenzyl]- 2-
hydroxy-1,4-naphthoquinone at the metal/solution interface, which leads to the formation of a
protective film on the metal surface, which then retards the extent of the dissolution reaction
(11). The decrease in Cdl is likely due to a decrease in the local dielectric constant and/or an
increase in the thickness of the double layer at the electrode surface, thereby enhancing corrosion
resistance of the mild steel. The increase in the Rct is ascribed to a formation of a protective film
on the metal/solution interface. The observation suggests that 3-[N(pyridylmethyl)aminobenzyl]-
2-hydroxy-1,4-naphthoquinone function by adsorption at the metal surface, thereby causing a

decrease in the Cdl values and an increase in the Rct values.

3.6 Fourier Transform Infra-Red (FT-IR) spectroscopy

FT-IR spectroscopy is a tool for identification of functional group present in sample.
Each peaks of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone indicate
specific functional groups. The different functional groups present in 3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone are identified using the FT-IR
spectroscopic method. The FT-IR spectrum of 3-[N-(2-pyridylmethyl)aminobenzyl]- 2-hydroxy-
1,4-naphthoquinone shown in Fig. 5a and its deposition on mild steel is shown in Fig. 5b . This
spectrum clearly indicates that hetero cyclic molecule interacts to metal surface during
electrochemical corrosion reaction. FT-IR spectrum of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-
hydroxy-1,4-naphthoquinone and 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-

naphthoquinone deposition on mild steel is identical that means each characteristic peaks are

62



TEJAS Thiagarajar College Journal ISSN(Online):2456-4044
January 2020 Vol. 5(1) PP 01-09

similar. This is confirmed the formation of Fe-3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-
1,4-naphthoquinone complex. The first broad band appears at 3472cm™ indicates the presence of
—OH stretching frequency of sulphonyl group (-SOsH). The second sharp band appears at
1616cm™ which indicates the presence of —N-H deformation which indicates the presence of
nitrogen heteroatom. The third band appeared at 1412cm™ indicates that diaryl or dialkyl ester
group present in 3-[N-(2- pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone.. These
heteroatoms interact with mild steel surface to form a Fe-3-[N-(2-pyridylmethyl)aminobenzyl]-

2-hydroxy-1,4- naphthoquinone complex (12).
3.7 Ultra Violet — Visible (UV-Vis) spectroscopy

The absorption of monochromatic light is a suitable method for identifying the complex ions.
In order to confirm the possible formation of inhibitor-Fe complex, UV- visible absorption
spectra were performed in 05 M HxSO; solution containing 66ppm  3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone before and after the mild steel
immersion and the results are shown in Fig 6 (a and b.) After 1 h immersion of mild steel, the
change in the position of absorption maximum or the change in the absorbance values indicates
that the complex formation between two species in solution. However, there is no change in the
shape of absorption spectra. This spectrum clearly indicate the heterocyclic molecule interact
with metal surface (13). Similar to FT-IR spectrum peak intensity of 3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone is high.  After interaction,
hypsochromic shift (Blue shift) occurs (that is intensity of hetero cyclic compound deposition on
mild steel is shifted to left). The before interaction there are three bands appeared at 222 nm, 268

nm and 340 nm. The first band 222 nm confirmed the presence of olefinic double bond and 7—
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m = electronic transition. The second band 268 nm confirmed that the presence of phenolic and
acidic group and carbonyl group and n — 7 * electronic transition. The third band appeared at
340nm -N=N- and n — 7 * electronic transition. After interaction, one band disappeared and two

band corresponding to 218.62 nm, and 222.28 nm. There is small change in value. (13-14)

3.8 Scanning Electron Microscope (SEM)

Figures 7 show the SEM photos of 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-
naphthoquinone surfaces in 0.5M H>SO4 solutions. From the figure, it can be seen that the
specimen is highly damaged in 0.5M H>SO4 solutions respectively due to a direct attack of
aggressive acids. However, in the presence 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-
naphthoquinone Fig. 7 the surface corrosion of mild steel is remarkably decreased. Therefore, a
smooth and much less corroded morphology of mild steel sample results from exposure to the
inhibitor solutions. These results prove that the 3-[N-(2- pyridylmethyl)aminobenzyl]-2-
hydroxy-1,4-naphthoquinone can effectively protect mild steel samples from a corrosive
environment. The specimen in the presence of 3-[N-(2- pyridylmethyl)aminobenzyl]-2-hydroxy-
1,4-naphthoquinone shows comparatively less corrosion and a smooth surface, indicating its

strong protective film on the electrode surface (15).

3.9 Mechanism of corrosion inhibition process
The Mechanism is a way of understanding corrosion prevention properties of inhibitor. The

inhibitor may adsorb onto metal-acid solution interface by the following way of

1.Donor-Acceptor interaction between pi-electrons of an aromatic ring and vacant d-orbital of
surface of iron atom.
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2.Interaction between unpaired electron of heteroatom and vacant d-orbital of surface of iron

atom.

In general two mode of adsorption can be considered for the surface of metal atom in corrosive
acidic environment. In one mode, neutral molecule are adsorbed onto the mild steel surface
through chemisorptions mechanism, which involve the displacement of water molecule from the
metal surface and sharing of electron between heteroatom and iron. The inhibitor molecule can
also adsorbed onto the mild steel surface via donor-acceptor interaction between pi- electron of
an aromatic ring and vacant d-orbital of surface of iron atom, because the steel surface is well
known to bear a positive charge in an acid solution (14). The ability of protanated molecule to
approach the positively charged mild steel surface (HsO*/metal interface) is inhibited by
electrostatic repulsion. Because sulfate ions have smaller charge of hydration, they bring excess
negative charge to the interfacial vicinity and favor increased adsorption of the positively
charged inhibitor molecules. The protonated inhibitor adsorb through electrostatic interaction

between the positively charged molecules and the negatively charged metal surface.

3-[N-(2-pyridylmethyl)aminobenzyl]  + XH* ——»  [3-[N~(2-pyridylmethyl)aminobenzyl]
-2-hydroxy-1,4-naphthoquinone -2-hydroxy-1,4-naphthoguinone-HX]<* 31

In aqueous acidic solutions, the 3-[N-(2-pyridylmethyl)aminobenzyl]- 2-hydroxy-1,4-
naphthoquinone exist either as neutral molecules or in the form of cations (protanated 3-[N-(2-
pyridylmethyl)aminobenzyl]- 2-hydroxy-1,4-naphthoquinone generally, two modes of adsorption
can be considered. The neutral 3-[N-(2-pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-
naphthoquinone may be adsorbed on the metal surface via the chemisorptions mechanism
involving the displacement of water molecules from the metal surface and the sharing of
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electrons between oxygen atom and iron. The 3-[N-(2-pyridylmethyl)aminobenzyl]- 2-hydroxy-
1,4-naphthoquinone molecules can be adsorbed also on the metal surface on the basis of donor-
acceptors interactions between pi electrons of the heterocycle and vacant d orbital of iron. On the
other hand, the protanated 3-[N-(2-pyridylmethyl)aminobenzyl]-2- hydroxy-1,4-naphthoquinone
may be adsorbed through electrostatic interaction between the positive molecules and already
adsorbed sulfate ions. Thus, the metal complexes of Fe?* and 3- [N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone or protonated 3-[N-(2-

pyridylmethyl)aminobenzyl]-2-hydroxy-naphthoquinone may be formed as follows.

3-[N-(2-pyridylmethyl)aminobenzyl]  + Fe?* — [3-[N-(2-pyridylmethyl)aminobenzyl]
-2-hydroxy-1,4-naphthoquinone -2-hydroxy-1,4-naphthoguinone-Fe]** 32

[3-[N-(2-pyridylmethyl)aminobenzyl]  + Fe’* ——» [3-[N-(2-pyridylmethyl)aminobenzyl]
-2-hydroxy-1,4-naphthoquinone]* -2-hydroxy-1,4-naphthoquinone-Fe]@")*

3.3
These complexes are adsorbed on the mild steel surface by Vander der Waals force to form a
protective film to keep the mild steel surface from corrosion. The mechanism of inhibition is
generally believed to be physisorption of complex on the metal surface. In the current
investigation, 3-[N-(2- pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone is found to

perform as good inhibitor for mild steel corrosion.
4. CONCLUSION

The corrosion inhibition of mild steel in acid medium has been carried out using
heterocyclic compound such as 3-[N-(2 pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-

naphthoquinone.

+ Inhibition efficiency increases with increasing the concentration of the inhibitor
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in the acid medium.

Polarization study reveals that the 3-[N-(2-pyridylmethyl)aminobenzyl]-2-
hydroxy-1,4- naphthoquinone acts as a mixed-type inhibitor controlling both
anodic and cathodic processes.

Electrochemical impedance measurement indicates that an increasing in
inhibitor concentration increasing the charge transfer resistance (Rct) and
decreases double layer capacitance (Cdl) values owing to the increased thickness
of adsorbed layer.

UV-Vis spectrometric study reveals the formation of an Fe-3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone complex, which
responsible for the observed corrosion inhibition.

FT-IR spectroscopy data suggest that the protective film of a Fe-3-[N-(2-
pyridylmethyl)aminobenzyl]-2-hydroxy-1,4-naphthoquinone complex.

SEM images of mild steel specimens in the presence of inhibitors show almost

smooth surface indicating the protective action of the inhibitors in acid medium.
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Abstract

Mushrooms are saprophytic fungal organisms grown on the dead and decaying organic
matter derived from plant and animal wastes which can extract their nutrients like carbohydrates
and proteins from such decaying wastes in the soil. Edible mushrooms are nutritious and contain
proteins, carbohydrates, lipids, vitamins and minerals. Their protein is of a good quality and
contains all dietary essential amino acids. The most cultivated worldwide mushroom is Agaricus
bisporus, followed by Lentinula edodes, Pleurotus spp. and Flammulina velutipes. These species
require shorter growth time when compared to other edible mushrooms and demand few
environmental controls which can be cultivated in a simple and cheap way. Such mushroom
cultivation is the solid state fermentation method in biotechnology which have advantages like
low grade substrate-ligno cellulosic waste recycling and high productivity using ligno cellulosic
substrate approximately reducing environmental pollution. Here an attempt is made to cultivate
the oyster mushroom by using different biodegradable substrates — seed coat of pista nut,
coconut coir pith, kitchen waste - vegetable scrap and News paper waste under aseptic condition.
The nutritional value of harvested mushroom basidiocarps have been analysed by determining

the moisture, total ash(biomass), protein, fat, lipid and carbohydrates under household condition.

Key words: Edible mushrooms, Pleurotus, Nutritional composition, plant and animal based

wastes.
Introduction

Mushrooms are saprophytic organisms which obtained their nutrients from a rich medium
of decaying organic matter in the soil. They belong to the kingdom: Basidiomycota, class:

Agaricomycetes, order: Agaricales, family: Pleurotaceae. They have been used as food
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supplement from times immemorial not only for their flavours, aroma and nutritive values but

also for their medicinal properties as evident from ancient literature (Yashvant et al., 2012).

Mushrooms are the fruiting bodies of macroscopic filamentous and epigeal fungi made
up of hyphae which interwoven web of tissue like known as mycelium in the substrate upon
which the fungus feeds; most often their mycelia are buried in the soil around the roots of trees,
beneath the leaf litters, in the tissue of a tree trunk and also in other nourishing substrate
(Ramsbottom, 1989; Wilkinson and Buezaeki, 1982).

Mushrooms which are good protein sources may be an additional dietary supplement to
make up for the protein deficiency of the human population in addition to their satiety factor.
The cultivated mushrooms contain 30-50% protein on dry weight basis, which can play a
constructive role in solving one of the main problems in the 20" century, which need to feed an
increasing population. Edible mushrooms are nutritious and contain proteins, carbohydrates,
lipids, vitamins and minerals. Their protein is of a good quality and contains all dietary essential
amino acids (Al-Enazi et al., 2012).

The most cultivated worldwide mushroom is Agaricus bisporus, followed by Lentinula
edodes, Pleurotus spp. and Flammulina velutipes (Chang and Miles, 2004; Aida et al., 2009).
These species require shorter growth time when compared to other edible mushrooms and
demand few environmental controls which make their cultivation simple and cheap (Bonatti et
al., 2004). It is established that cultivated mushroom contains reasonable amounts of nutrition
between low grade vegetables and high grade meats and are therefore popularly known as
“vegetarian meat”. The objectives of the present study are to find an effective different
biodegradable substrates for high productivity of Oyster mushroom under house hold condition

and to assess to its nutritional efficacy.
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Methods
Mushroom Production Technology
Agro-climatic conditions

Oyster mushroom was grown at moderate temperature ranging from 21°C to 30° C and

humidity 55-70% for a period of 2 to 3 months. It was cultivated in winter season.
Sampling

The spawn culture of Pleurotus ostreatus (mushroom seed) was collected from the
Tamil Nadu Agricultural University, Madurai. It was a source of inoculum for further cultural

methods.

Cultivation Technology (Plate:1)

The various substrates (seed coat of pista nut, coconut coir pith, kitchen waste - vegetable scrap and
News paper waste) were selected for the present study. It was sterilized in autoclave at 121°C, 15 Ib
pressure for 15-20 minutes. The substrates were dried and mixed with soda lime (8%) for removal of
excess water. Then they were packed in perforated polythene bag (size: 19.8 cm x 10 cm) in compact
layer alternatively inoculated with spawn culture. Such substrates were filled in 3-4 layers (based on
the size of bag) in bag when it reached % " of bag. The inoculated bag was tightly tied by using twine.
These bags were kept for incubation room at 21 °C- 30 °C for 15-20 days. The growing mycelium
was observed in bag after 3" week of spawn inoculation. Regular spraying of water on each
mushroom bag maintained moisture condition. Then slightly teared the bag in perforated region
which initiated the pin head of mushroom to produce basidiocarp. The mushroom basidiocarp was

harvested when it matured.
Note: Dark room with moisture or humidity is essential for incubation.
Avoid ants, termites and other bacterial and fungal contamination.

Maintain aseptic condition for proper growth of mushroom.
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Crop management (Plate: 2)
a) Incubation

The spawned bags were kept for incubation at 21° C to 30° C and with a low light
intensity and ventilation for 15-17 days for spawn growth and mycelium development. To effect
this the bags were hanged below the bamboo basket using thick threads and it was covered with

wet cloth. Water was sprayed over the bags twice a day to maintain the moisture.
b) Fruiting

When the mycelium colonized the substrate wholly the fungus was ready for fruiting. All the
bags required high humidity (70-85%) during fruiting. The water was regularly sprayed over the
bags in the cropping place depending upon the atmospheric humidity. Sufficient ventilation was

provided during fruiting.
c) Crop protection

The crop was protected from flies, mites and other diseases by proper monitoring and

pruning.
d) Harvesting and yield

The right time for crop harvesting was done based on the shape and size of the fruit body by

hand picking. The fruiting bodies were harvested before spore release by twisting.
Yield of mushroom

The harvested fruiting bodies of the mushroom were measured per bag for each substrate using

an electronic balance.
Determination of Moisture (Raghuramulu et al., 2003)

The moisture content was determined by measuring the sample weight before and after

the water content was removed by evaporation under hot air oven.

Percentage of moisture = (Initial fresh weight — final weight) x100 / weight of sample.
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Determination of Total Ash content (AOAC, 1990)

About three grams of mushroom sample was weighed in an electronic balance and heated
in a hot air oven at 150°C for 30 min and cooled. The ash content was calculated using the

following formula:
Ash content (g / 100g sample) = Weight of ash / weight of sample taken x 100
Determination of Total Protein (AOAC, 1990)

Seven hundred grams of mushroom sample was taken in a flask, 1g of copper sulphate,
10g of potassium sulphate and 20 ml of sulphuric acid was added. Now it was transferred into a
beaker. Twenty five millilitre of 0.2N sulphuric acid was pipette out into a beaker and distillation
was done. The collected distillate was titrated against 0.2N sodium hydroxide using methyl red

as an indicator. The percentage of protein was calculated using the formula:

Percentage of Nitrogen = (Titre blank — Titre sample) x 0.014x1000 / weight of sample
Percentage of protein = Percentage of Nitrogen x 6.24

Determination of Total Fat content (AOAC, 1990)

About ten grams of mushroom sample was weighed and extracted with petroleum ether
in an extraction apparatus for 16 hours. The extract was dried, cooled and weighed. This was

recorded and the percentage of fat content was determined using the following formula:

Percentage of fat = 100 (Weight of Soxhlet flask with extracted fat- Weight of empty
Soxhlet flask) / Weight of Sample

Determination of Total Lipid (Folch et al, 1957)

Five grams of mushroom sample was suspended in 50 ml of chloroform: methanol (2:1)
mixture then mixed thoroughly and let to stand for 3 days. The solution was filtrated and

centrifuged at 3000 rpm by a centrifuge. The upper layer of methanol was removed by pipette
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and chloroform was made to evaporate by keeping it in hot air oven. The remaining was

measured as crude lipid.
Determination of Carbohydrates (AOAC, 1990)

The content of the available carbohydrate was determined by the following formula
Percentage of carbohydrate = (100 - total protein + total ash + total lipid + total fat)

Table:1 Nutrient analysis of harvested mushrooms derived from different substrates

SILN | Mushro Fresh Dry % of %of ash | Protein Fat Lipids | Carbohydr

o om weight weight | Moistur | content % % % ates
Sample (8) (8) e %

1 | Paper 3.31+0.0 | 0.264+0. | 92.02+0 | 7.98+0. | 67.0+0. | 16.2+ | 2.02+0. | 6.80+0.02
substrat 2 001 .05 01 05 0.2 01
e

2 | Coir 0.736+0. | 0.618%0. | 83.97+0 | 16.03+0 | 65.0+0. | 16.2+ | 2.13+0. | 0.64+0.01
substrat 003 001 .02 .03 01 0.3 02
e

Result and discussion

Mushrooms are saprophytic fungal organisms grown on the dead and decaying organic
matter derived from plant and animal wastes which can extract their nutrients like carbohydrates
and proteins from such decaying wastes in the soil. The edible mushrooms are the fruiting bodies
of macroscopic filamentous and epigeal fungi made up of hyphae which interwoven web of
tissue like known as mycelium in the substrate which the fungus feeds; most often their mycelia
are buried in the soil around the roots of trees, beneath the leaf litters, in the tissue of a tree trunk

and also in other nourishing substrate.

The mushrooms were a promising food which might overcome protein-energy
malnutrition problem in world (Pushpa and Purushothama, 2010). The protein, fiber, mineral,
carbohydrates and fat content make them ideal vegetable for diabetic, cancer and heart patients.
Such nutrients contents made mushroom as a low energy, healthy foodstuff and they may be also
used as protein supplementary. Protein is an important nutritional component and protein
deficiency is the world’s most serious human nutritional problem, especially in third world

countries like Bangladesh.
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According to this worldwide survey, about 90 kinds of wastes have been proven to be
useful for Oyster Mushroom growing, but some listed wastes such as cereal straw, sawdust, and
wood logs can be re-divided into at least 100 individual types of waste linked to different plant
species. It means that in fact a range of about 200 different wastes is available as oyster
mushroom substrates. Every grower producing oyster mushrooms can make their own best

substrate choice from among all those genera or species having been cited in the substrate list.

In the present study all the spawn inoculated substrates showed mass growth of mycelium
within 15-20 days. But the pin head formation occurred only in the newspaper waste and coir
pith waste bags. The favourable climatic condition determined the fruiting body formation in
selective substrates (Fig:1). The nutrient analysis of the harvested oyster mushrooms was
tabulated (Table:1 & Plate:3-6).

The moisture content was higher (92.02 +0.05%) in mushrooms derived from paper
waste when compared to coir substrate (83.97+0.02%). The protein content was higher as 65
+0.01% coir substrate sample and 67 +0.05% in paper substrate sample. The least content of fats,
lipid and carbohydrates (16.2+0.2; 2.02+0.01; 6.80+0.02 %; 16.2+0.3; 2.13+0.02; 0.64+0.01 %)
was measured in both mushrooms derived from paper and coir substrate (Table: 1 and Fig: 2).
Such nutrient analysis determined the food value of edible mushrooms which are rich of proteins
and suggested that they are good dietary food for diabetes patients because of low content of
carbohydrates and fats in such mushrooms. The fruiting bodies of young mushrooms are soft and
brittle; therefore contain higher moisture than fully matured ones which are tough and almost
leathery as they lost some of water content (Fasidi and Kadiri, 1993). In some study, most fresh
mushrooms contained about 90% moisture and 10% of dry matter and dry mushrooms contained
about 90% of dry matter and 10% of moisture (Chang et al., 1981).

Johnsy et al., (2011) suggested that the tested mushrooms (Pleurotus roseus, Pleurotus
ostreatus, Pleurotus sajor caju, Termitomyces microcarpus, Termitomyces heimii , Auricularia
auricular) adversely affect the regeneration and growth pattern of the delicate fungi which
requires a specific micro-climate. Consequently, the high nutritional quality and unique flavor of

these Volvariella volvacea ,Lentinus squarrosulus , Lentinus tuberegium ,Grifola frondosa )
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possess carbohydrate and protein content in rich quantity and with low fat content. The ash and
fiber content were less than other foods of plant and animal origin.

Mohan and Vinaykumar (2011) investigated and suggested that edible mushroom
Pleurotus citrinopileatus grown on paddy straw mixed with Brassica straw, pea pod shell,
cauliflower leaves and radish leaves gave fruit bodies with enhanced protein, sugar and amino
acid content. Besides, these substrates it also support better yield performance and biological
efficiency. The three vegetable wastes namely pea pod shell, cauliflower leaves and radish leaves
were used in the investigation were generated from every households and vegetable markets in
large quantities. These wastes are generally left to rot in situ in many cities of India causing
outbreak of many diseases. It pollutes the environment and causes various environmental
problems. These wastes can be utilized as resources for mushroom production with improved

nutraceutical.

Apart from the food value they are the good decomposers of our ecosystem. Mushroom
cultivation is the classical example of solid state fermentation method in biotechnology and has
lots of advantages like low grade substrate-ligno cellulosic waste recycling and high productivity

using ligno cellulosic substrate approximately reducing environmental pollution.
Conclusion

In the present study oyster mushroom was cultivated using various substrates: seed coat
of pista nut, coconut coir pith, kitchen waste - vegetable scrap and news paper waste under
aseptic condition. The nutritional value of harvested mushroom basidiocarps from paper and
coconut coir wastes was analysed by determining the moisture, total ash (biomass), protein, fat,
lipid and carbohydrates. Among this higher protein content was observed in both paper wastes
and coir wastes based mushrooms. Thus edible mushrooms can be cultivated in household as a
vegetable crop and applied in dietary food and yields more energy. This technique of mushroom
cultivation by using biodegradable wastes (plant wastes, paper wastes) suggested that the
harvesting of mushroom fruiting body was nutritionally efficient for our health at low cost and
also which may lead to reduce the wastes dumping initiated to clean our environment eco-

friendly.
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Plate:1 Mushroom Substrate preparation
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Plate:2 Spawn running in substrate bags
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Plate:3 Pin head formation in substrates
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Plate:4 OYSTER MUSHROOMS PIN HEAD FORMATION AND BASIDIOCARP FORMATION
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Plate:5 MESURING FRESH WEIGHT OF HARVESTED OYSTER MUSHROOM FROM
PAPER SUBSTRATE
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Plate : 6 Nutrient analysis of Harvested Oyster mushrooms

Fig: 1 Oyster mushroom growth chart for different substrates
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Fig: 2 Nutrient analysis of harvested Oyster mushroom derived from

Paper and coir substrate
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