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Abstract.

There are a variety of hypotheses on child labor which uncovers hitherto unknown causes and
consequences. These hypotheses are interesting in the sense that they offer new perspectives on child
labor and that they can be put to retest time and again to verify their validity and usefulness. Some of
these hypotheses and perspectives on child labor are: the substitution, subsistence, capital market and
parental education hypothesis. The agricultural income shock argumentalso provides yet another new
perspective on the causes of child labor. The purpose of this research paper is to review these perspectives
and understand inferences from them. Helena Skyt Nielson and AmareshDubeyfound that there is a strong
negative relationship between parental education, household income and child labor.Basu and Van (1998)
had laid emphasis on the substitution hypothesis i.e. the substitutability between adult and child labor in
production as an important precondition for child labor. The firm’s demand for child labor is a function of
child-adult wage ratio and productivity ratio. Grootaert and Kanbur (1995) have stated that the incidence
of household child labor can be accounted by the substitutability between child labor and household adult
female labor. As per the luxury principle put forward by Basu and Van (1998), a household will send
children to work only if the non-child labor income of the household is very low. This is known as the
subsistence hypothesis.

Parsons and Goldin (1989) and Ranjan (1999) have found that child labor acts as a consumption
smoothening device for poor households in the absence of credit markets. The relation between child
labor, credit markets and land ownership is explained by the capital market hypothesis.

Dessy (2000) has argued that child labor exists due to low human capital in poor countries and such
countries are trapped in under-development with child labor and high fertility rate. This is known as the
parental education hypothesis. This hypothesis is tested by establishing a relationship between the
education of the household head and activities of the children in the household. The authors have
considered that child labor and education makes competing claims on children’s time and child labor
hinders the development of human capital. On the basis of these assumptions, the authors have tried to
find out if the four hypotheses stated above explain the activities of children in India.

Key Words: Child Labor, Subsistence, Substitution, Capital Market, Household Income.

Introduction.

There are a variety of hypotheses on child labor which uncovers hitherto unknown causes and
consequences. These hypotheses are interesting in the sense that they offer new perspectives on child
labor and that they can be put to retest time and again to verify their validity and usefulness. Some of
these hypotheses and perspectives on child labor are: the substitution, subsistence, capital market and
parental education hypothesis. The agricultural income shock argumentalso provides yet another new
perspective on the causes of child labor. The purpose of this research paper is to review these perspectives
and draw new inferences from them.

The Substituion, Subsistence, Capital Market And Parental Education Hypotheses On Child Labor.

'Helena Skyt Nielson and AmareshDubey made an empirical micro-economic analysis of these
hypotheses. They were tested on the basis of macro-economic literature on child labor. Using four Indian
data sets, the authors found that at most, two thirds of the increase in school enrolment from 1983 to 2000
was explained by an increase in both household incomes and in parental education. There is therefore a
strong negative relationship between parental education, household income and child labor.

In order to test these hypotheses, the authors used Indian data for the years 1983, 1987-88, 1993-94 and
1999-2000 with each data set covering more than 70,000 households. Low household expenditure
(subsistence hypothesis) and lack of parental human capital (parental education hypothesis) were the two
main reasons responsible for child labor and poor enrollment in schools according to the authors. Between

International Journal of Advance
and Applied Research (IJAAR)

Peer Reviewed Bi-Monthly

Dr. Nazia Husain


mailto:drnazz2018@gmail.com

IJAAR Vol.2 Issue-5 ISSN - 2347-7075

1983 and 1999-2000, the incidence of child labor has reduced because of increase in household
income and education.
Basu and Van (1998) had laid emphasis on the substitution hypothesis i.e. the substitutability between
adult and child labor in production as an important precondition for child labor. The firm’s demand for
child labor is a function of child-adult wage ratio and productivity ratio. Grootaert and Kanbur (1995)
have stated that the incidence of household child labor can be accounted by the substitutability between
child labor and household adult female labor. The economic activities of children or child labor can be
explained by the substitution hypothesis or the child-adult wage ratio. As per the luxury principle put
forward by Basu and Van (1998), a household will send children to work only if the non-child labor
income of the household is very low. This is known as the subsistence hypothesis.
Parsons and Goldin (1989) and Ranjan (1999) have found that child labor acts as a consumption
smoothening device for poor households in the absence of credit markets. Land ownership also affects the
economic activities of children. Land-holding is a factor determining the demand for child labor. The
relation between child labor, credit markets and land ownership is explained by the capital market
hypothesis.

Dessy (2000) has argued that child labor exists due to low human capital in poor countries and such
countries are trapped in under-development with child labor and high fertility rate. This is known as the
parental education hypothesis. This hypothesis is tested by establishing a relationship between the
education of the household head and activities of the children in the household. Other variables such as the
gender and age of the child, SC/ST status of the family, religion and size of the household and the number
of dependents in the household were being considered by the authors. The authors have considered that
child labor and education makes competing claims on children’s time and child labor hinders the
development of human capital. On the basis of these assumptions, the authors have tried to find out if the
four hypotheses stated above explain the activities of children in India.

The Substitution Hypothesis.

The authors found that a higher child-adult wage ratio increased the probability of non-enrollment of
children and the substitutability of child labor to adult labor. Working for wages, working at home and
other activities were found to be comparable productive activities and children are used as substitutes for
low wage heads of household in all these activities in regions of high child-adult wage ratio. The elasticity
of non-enrollment to high child-adult wage ratio was 0.5 in the age group 5 — 9 and 0.2 in the age group 10
— 14. If the household head is female, the probability of non-enrollment decreases which means female
head households are committed to the education of children. However, such a relationship is not found
across age groups and time-series. The study indicated that there is a substitution effect between the
working female household heads and children in household work as hypothesized by Grooteart and

Kanbur (1995). Household heads working at home tends to reduce the probability of children working for
wages. In other words, there is a tendency of unpaid household child labor in households where the heads
are found to be working at home.

The Subsistence Hypothesis.
The subsistence hypothesis was tested by using per capita household expenditure at 1983 prices.

Households with monthly per capita expenditure below Rs.150 were considered to be poor and those
above were considered to be non-poor. When the monthly per capita expenditure was assumed to have
increased by Rs.100, it was found that amongst the 10 — 14 year olds, 40 to 50 per cent of the children
were enrolled in the school in all rounds of the survey. It means that child labor can be eliminated at a
price of Rs.100 per working child. Between 1983 and 1999-2000, the median household expenditure per
capita increased by 14 per cent and school enrollment increased from 48 to 72 per cent. A ten percentage
E)oint increase in the enrollment is explained by the expenditure growth (0.14*0.72).

US Kambhampati&RajiRajan in their article “Economic Growth: A Panacea for Child Labor?” stated that
economic growth leads to increase in the supply of child labor because at higher levels of national income,
the demand for child labor increases. If we consider economic growth as a proxy for increase in household
income, the inverse relationship between household income and child labor will be negated.

In India, poverty does not explain the reason behind increase in school enrollment during the entire period.
Other factors such as norms and traditions may be as important as poverty in determining child labor in
India.

The Capital Market Hypothesis.

For the 5 — 9 year olds in 1999-2000 and the 10 — 14 year olds in 1993-94 and 1999-2000, the authors
found an asset effect because land holdings decrease the probability of wage work and other activities.
However, the probability of work in the home increases for large land holdings thereby indicating that
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children are needed at home for work in land owning households. In 1983, land holdings consistently
increased the probability of non-enrollment.

The Parental Education Hypothesis

The authors found a positive relationship between parental education and accumulation of human capital
amongst children in all age groups.

Other Results.

The authors found that girls have a higher probability of engaging in non-school activity as compared to
boys. Inthe 5—9 age group the probability of non-enrollment declines with age and the decline is slower
amongst girls than boys. In the 10 — 14 age-groups, the probability of wage work and work at home
increases with age and the probability is higher amongst girls. SC/ST children have higher probability of
engaging in non-school activities with the exception of wage work. Muslim children were found to have a
lower school attendance as compared to Hindu children. Large households decrease the probability of
non-attendance indicating economies of scale. However, households with children below five tend to
increase the probability of working at home. Thus a large household with older members decreases the
Erobability of child labor and a household with younger members increases the probability of child labor.
The incidence of female child labor as compared to male child labor is found to be high across all age
groups and this has been brought out by other studies (Alessandro Cigno, FurioRosatiand
ZafirisTzannatos 2001).

The main findings of the authors are that low household expenditure (subsistence hypothesis) and
parental human capital (parental education hypothesis) are the two important causes of child labor and
non-enrollment of children in schools. During the period under study, the authors have found that there
has been a tremendous increase in school enrollment. In the 10 — 14 age group school-enrollment
increased continuously from 48 to 72 per cent during the period. A ten percentage point increase in school
enrollment was explained by income growth during the period. Better education of the parents also
contributed to improvement in school-enrollment. The need to substitute adult labor with child labor has
increased because more and more adult workers are working for a wage than staying at home. About 66%
of the increased in school enrollment can be explained by improved parental education.

“Kathleen Beegle, Rajeev H. Dehejia& Roberta Gatti, 2005 in their research paper ‘Child Labor and
Agricultural Shocks’, have examined the relationship between household income shocks and child labor
and whether household asset holdings reduce the effects of income shocks on child labor. The study is
based on household panel survey in Tanzania. The authors also examine the effect of buffer stocks and
borrowings on child labor. The authors have found that both the factors are significantly related to child
labor.  The authors examined whether child labor acts as a buffer against transitory income shocks and
suggests that insurance or access to credit might reduce child labor. Secondly, the authors examine the role
of asset holdings on household’s response to shocks and relates to the role of credit constraints (Baland and
Robinson, 2000; Ranjan, 2001) in explaining child labor and the buffer stock argument (Deaton, 1992).
From the households’ point of view, child labor offers a trade-off between immediate benefits (increased
current income) and the accumulation of child’s human capital (lower future earning potential). When
households face a transitory shock, they use asset holdings either as a buffer or as collateral against credit
to offset the shock. Thirdly, the authors relate their work to permanent income hypothesis and
consumption smoothening (Zeldes, 1989; Townsend, 1994; Chaudhuri and Ravallion, 1997; Morduch,
1994, 1995, 1999). If households succeed in smoothening their consumption but lack buffer stock or are
constrained by credit, they are forced to resort to other mechanisms such as child labor to face such income
shocks.
The authors have used four rounds of data from the Kagera region of Tanzania to show that transitory
income shocks such as accidental crop loss lead to significantly increased child labor. When faced with an
income shock, households tend to use child labor by substituting adult labor in household activities such as
gathering firewood and fetching water leading to poor school attendance. Dehejia and Gatti have found
significant negative relationship between child labor and credit constraint. Guarcello and others have
found that child labor increases in response to income shocks and credit rationing (using data from
Guatemala).
Findings.
The authors have examined whether crop shocks are exogenous and are economically significant. The
authors have also examined the effects of crop shocks on child labor and whether shocks have a smaller
effect on households with higher assets.
1. The effect of crop shocks on child labor. The authors have found out a positive significant effect of
crop shocks on child labor. Children in household experiencing shocks have increased child labor by
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30%. The authors conclude that insuring agricultural households from crop shocks can significantly
reduce the incidence of child labor. The authors have found that there is a positive relationship
between household assets and child labor. Higher household asset holdings have the effect of offsetting
shocks. Hence the shock effect is weaker on child labor with households having higher asset holdings.
Crop shocks, asset holdings, child labor and education. The authors have found a significant and
negative relation between crop shock and education. Children in households affected by a shock are
20% less likely to be enrolled in schools. Further households with average (mean) level of asset
holdings fully offsets the negative enrolment effect of a shock. Child labor on communal farms tends
to increase in response to a shock. Child labor spent in collecting fire wood and other household
activities tend to increase in response to a shock. Here again, households with average asset holdings
are able to fully offset the effect of a shock. Thus agricultural shocks lead to increase in child labor and
decrease in enrollment.

Buffer Stocks and Access to Credit. The authors have found that asset holdings substantially reduce
the effect of a shock on child labor. They examined the effect of agricultural shocks on three types of
asset holdings: cash, physical assets and durables. As a result of shock, the asset holdings across the
asset types experienced a decline in poor households. However, wealthier households were able to
fully buffer the shock without drawing down household assets and hence there was no need for child
labor. Wealthier households are able to borrow against their asset holdings. Thus poor households
draw down their assets in the event of a shock, resort to child labor and as a result there is reduced
enrollment. In contrast, wealthier households are able to borrow against their assets and are able to
neutralize the effect of shock without resorting to child labor and affecting enroliment.

The authors have examined the link between agricultural shock, asset holdings and child labor. They
have conclusively determined that crop shocks aretransitory shocks on householdincome, that shocks
are significant relative to household wealth and households use assets as buffer stock and collaterals for
borrowing. Shocks significantly lead to the use of child labor and assets are able to absorb 80% of the
shock. Educational enrollment decreases as a result of shocks but wealthier households are able to
fully offset the shock. Therefore, State policies that insure agricultural households from shocks will
lead to decrease in child labor. Further, better access to credit during the times of agricultural shocks
will also contribute to reduction in child labor.

Conclusions.

1.

There is a strong negative relationship between increase in household income, higher parental
education and child labor. Conversely, lower the household income and lower the parental education,
higher will be the incidence of child labor and lower will be the enrollment of children in schools.
Therefore, the subsistence and the parental education hypotheses are the two main reasons responsible
for child labor and poor enrollment of children in schools in India (Subsistence and Parental
Education Hypotheses).

Higher the substitutability between adult and child labor, higher will be the incidence of child labor.
There is therefore a positive relationship between the substitutability of adult labor with child labor and
the incidence of child labor. If the child-adult wage and productivity ratios are high, the demand for
child labor will be high (Substitution hypothesis).

The substitutability between child and adult household female labor is an important cause of household
child labor in India. There is a negative relationship between lower non-child labor household income
and child labor i.e. lower the non-child labor household income, higher is the incidence of child labor
(Substitution hypothesis).

The probability of enrollment is higher amongst households headed by females. However, evidence
does not exist across age groups and time series. In households where females are found to be working
at home for income, there is a tendency to involve unpaid child labor in home based work. If income
transfer programs of the government are women focused, women will be economically empowered and
the incidence of school enrollment will increase thereby reducing child labor; both unpaid domestic and
paid external (Subsistence hypothesis).

In families with large land holdings, the incidence of unpaid child labor was found to be higher than
with families with small holdings. The reasons for domestic unpaid child labor therefore need to be
sought beyond the economic rationale (capital market hypothesis). There is a non-linear relationship
between household income and child labor. Ownership of productive assets like land can actually
increase child labor °(Sonia Bhalotra and ZafirisTzannatos, September 2003).
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The probability of non-school activity was found to be higher amongst girls across all age groups and it
was found to be higher in higher age groups. The probability of non-school activity amongst SC/ST
girls was found to be still higher. A higher percentage of Muslim girls as compared to Hindu girls were
found to be involved in non-school activity. Thus, there are social, traditional and religious dimensions
to the incidence of child labor in India.

India continues to be an agricultural country from the employment perspective. With more than 50%
of the labor force employed in the agricultural sector and agriculture continuing to depend on the
vagaries of monsoon, agricultural income shock is a relevant cause of child labor in India. Organized
agricultural credit markets and crop insurance can significantly reduce the incidence of child labor in
rural India.
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Abstract:

In some few years the enrolment is increased tremendously in MOOCs in India. After US India is
dominating growth in enrolment. To full-fill the requirements of enrolments of Indian learner Govt. of
India had taken some initiatives providing platform like NPTEL, mooKIT, IITBX, and SWAYAM.
Implementing MOOC:s in India there are some challenges which are discuss in this paper. With the launch
of SWAY AM, some of these issues and challenges are addressed.

Keywords— MOOCs, MOOC in India, NPTEL, MooKIT, SWAYAM,.
Introduction:

There is tremendous change in the learning processes of learner due to advent of Information and
communication technology and World Wide Web (WWW). First difference occurs when distance
education which brought changes in delivery model of higher education by making possible for user to
learn without attending classes with using specific course material delivered them. Now a days e-learning
come into existence. Due to emergence of web 2.0 and Internet online learning is very popular and spreads
all over rapidly in online education system. In year 2012 we saw a new model of delivery of higher
education with world most prestigious institutions and Universities known as “Massive Open Online
Courses” i.e. MOOCs,, which gives emergence as one of the interesting platforms which has gaining
popularity in all disciplines in very short time span with depth impact on online education system in
Higher Education With the boon of Digital age learning is converted into e-learning. MOOC is nothing but
Massive Open Online Courses which is made available to global learner crossing the barrier of Space,
language, money. “The term MOOC was coined in 2008 by Dave Cormier to describe the Connectivism
and Connective Knowledge (CCKO08) course led by George Siemens and Stephen Downes” (Massive open
online course, n.d.).'

Some Definition of MOOCS is:

“A course of study made available over the Internet without charge to a very large number of
people anyone who decides to take a MOOC simply logs on to the website and signs up" Definition from
Oxford Press.”

“MOOC:s are courses designed for large numbers of participants that can be accessed by anyone
anywhere as long as they have an internet connection, are open to everyone without entry qualifications,
and offer a full/complete course experience online for free.” ™

“A MOOC is an online e-course with the option of free registration, a publicly-shared curriculum,
and open-ended outcomes. MOOCs integrate social networking, accessible online resources, and are
facilitated by leading practitioners in the field of study. Most significantly, MOOCs build on the
engagement of learners who self-organize their participation according to learning goals, knowledge,
skills, and common interests.”"

So, we can say that MOOC as massive open online courses made available to masses for free(can
charged for certificate) in online distance mode. One of the most important things of these coursesis that
being offered online also for free of any fees learner can follow them at anytime, anywhereand get
necessary education and skillswith a certificate of a reputed Institution/University which otherwise the
learner even couldnot dream due to fee, time, distanceor other constraints of getting admission to reputed
Universities or Institution.

Some of Common feature of MOOC:s:

To satisfy Label of Massive: According to Wikipedia definition there may be unlimited number
of participants in MOOCs course. It is fact that for smooth conduct of the course we have to set maximum
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limit of participants and that is depend upon the resources and technology available with us. For admission
of the course we have to set some criteria like “First come, first served” since it is open course.

To satisfy the Label Open: It describes the fact that it is open for all without discrimination except
for any special requirement for specialized course. Course can be accessed by anyone and any whereas
long as they have an internet connection.

To satisfy the label course MOOC:s offers different level of courses with time limit and structure of the
course like certificate, degree or diploma.
Types of MOOC:s:

MOOCs are usually classified into C-MOOCs and X-MOOCs.

(i) C-MOOCs—these are based on connectivism.cMOOCs is based on a network platform and when
the learner decided to learn he or she can used social media platform. There is no teacher or tutor and
defined syllabus. As well as there no formal assessment is possible hence the learner have to themselves
judge what and how they have learned. It is a creation for emphasizing connecting learners called as
connectivist MOOC and build upon the idea and platform originally visualized by George Siemens.

(i) X-MOOCs—They have their background in the evolution of open courseware and open
educational resources. X-MOOC:s are generally offered by universities in collaboration with a commercial
organization/company whose aim is to gain profit. X-MOOCs are online versions of traditional learning
formats (lecture, instruction, discussion, etc.) on proprietary specialist software platforms owned by
independent firms.

MOOCs Potentials in India:

We have seen in recent years there is tremendous hike in the enrolment by Indian students in MOOCs
all over the world. Our country is the leading country among the world in terms of enrolment of courses
offered by many MOOCs provider including edX, Coursera and Udacity.

After United States India is second largest user of the edX, form the class central the growth of the
learner is increased in 2019. The total number of learners on edX grew to 24 million, up from 18 million
last year. Before that, edX was gaining 4 million learners a year.[5] Same from Udacity and Coursera grew
up there learner.

"There is a lot of talent in India, but often there are not enough slots for qualified students in colleges,
and not enough financial aid... EdX changes all of that..." AnantAgrwal CEO edX[6] edX has more than 6
million students from all over the world and more than 19 million course the students are enrolled. This is
because of commitment of MOQOCs provider to provide online education and desire to give the best to the
student. Till MOOCs is emerging field and many more have to do. According to edX CEO AnantAgrawal
India is the bigger market for MOOCs than US.

Facts about online Education in India:[6]
¢ Indian online Education market was $ 247 million in 2016 and expected to grow $ 1.96 billion in

2021. The compound annual growth rate is 52%.

e The students enrolled for various courses for e-learning is about 1.6 Million in 2016, which expected

to grow about 9.6 Million in 2021.

e Near about 48% of population in India is about 15-40 age group which is high acceptability in e-
learning student group. Hence the there is good market for e-learning.

e Due to cost effectiveness of e-learning, e-learning is more preferred than classroom teaching since
classroom teaching will expected to grow 175% increase.

MOOCs Platforms in INDIA:

The Indian Government has taken many initiatives to provide and increasing support to the concept of
open e-learning. The Indian govt. initially decided to provide open resources like repositories, libraries, e-
books and made educational environment. These efforts made in terms of establishment of National Digital
Repository of IGNOU, Sakshant giving e-content and Vidya-Vaheni integrating IT into the curriculum of
rural schools by giving interactive training and development for communication. All the efforts made by
Govt. to established these departmentreachable to many more learner. Some initiatives like Education and
Research Network (ERNET) connecting various schools and colleges. The satellite launched for education
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in India i.e EDUSAT, For dissemination of educational knowledge consortium of Educational
Communication ( CEC ), For connecting University Libraries Information and Library Network Centre (
INFLIBNET) These are the few example for initiatives towards open education but till education with
information technology was out of their reach. In 2013, e-PG Pathshala run especially for postgraduate
course launched by govt. and it is manage by INFLIBNET of UGC. Also, some more course providers are
Bijus, e-Saral,Vadantu,Apna Course and myBskool.com, these are run in India. But these are being run for
profit and clearly, providing open education is not among their motives. Thus govt. wants to set to develop
some online courses on their own platforms. Now a day in India some Universities and Institution have the
facilities to start or support such initiative, some of these organization are given below.

National Programme on Technology Enhanced Learning NPTEL

It is started in 2003 by seven Indian institutes of technologies along with Indian instituted of
Science Bangalore.lts uses the open-source technology for offering courses. These courses are powered by
Course Builder which is open source platform of Google that runs on App Engine and Compute Engine.
This programme offers postgraduate and undergraduate courses of engineering. In its first phase 235
courses are develop in web/video format are developed. In the second phase (2009-2014) another 600 web
and video courses are developed by NPTEL. On NPTEL website it is largest online repository in the world
of courses in engineering, basic Science, humanities and Social Sciences subjects.[7]

Indian regulatory Educational bodies like UGC and AICTE are continually encouraging the faculty
member of colleges and Educational bodies like Universities to adopt online course for credit transfer.
Now a day’s Students are using this programme to prepare for GATE exam and higher studies also.
mooKIT:

It is open-source MOOC management software developed and designed by IIT Kanpur in 2014. It
is build up in such a way that its highly customizable and cost effective at any scale.[8]

Main features of mooKIT is

Adaptable to varying bandwidth
This feature is very helpful to rural area students where internet connectivity is low which is main
constrain in India.

Discussion: Forums for in-depth discussion, quick and real-time interactions.

Internationalization: No barrier of language

Assessments: for evaluation

Certification

Customizable: Can be customized according to local needs.

Cost-effective

Progressive app

Digital Certification

IITBombayX:

It is non-profit MOOC platform developed by IIT Bombay using the open-source platform in 2014
with funding from National Mission on Education through Information and Communication technology
and Ministry of Human Resource Development, Govt. of India.[9]

IITBombayX is operated in the basic version of the blended learning MOOC with co-operation
with edX organization. Blended learning is nothing but it is combination of face-to-face classroom
teaching and online education method. This model is also known as “Blended Learning — MOOC Model of
IIT Bombay (BLMM)”. In this learning course completion is compulsory not optional.

IITBombayX offer different types of MOOC:s for various types of learning needs
EduMOOQCs
SkillIMOOCs
TechMOOCs
LifeMOOCs
Goals of IITBombayX:
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Wherever there is internet access there is quality education should spread.
Quality education for learner in remote area.
To improve quality education in campus and online.
To updated and advance teaching and learning with help of research work.
Principls of IITBombayX:
e It is non-profit organization.
e It uses open-source platform
e Collaborative efforts are taken
Swayam:

SWAYAM is a Hindi language acronym that stands for “Study Webs of Active Learning for
Young Aspiring Minds”. SWAYAMprogramme was developed by Government of India to gate quality
education accessible to all as describer in Indian Education policy. The main aim of Swayan to access,
equality and quality. It is developed by Ministry of Human Resources and All Indian Council of Technical
Education (AICTE) with the help of IIT Madras with the help of Google Inc. and Persistent Systems Ltd.
to achieve their cardinal Principles of Education policy. All the courses available on this platform are
interactive, made by the best teachers in the country and available to any learner. More than 1,000
specially chosen faculty and teachers from across the country have hard work for preparing these courses.
This platform is competent of hosting 2000 courses and 80000 hours of learning with covering School,
Undergraduate, post-graduate, engineering, law and other professional courses.

Challenges for MOOCs in INDIA:

India is very big market for MOOCs provider. Some of the major constrain regarding the
implementation of MOOC:s in India are, Digital divide and low rate of digital literacy and lack of power
supply, lack of technological infrastructure, huge amount of investment, diverse population, Difference in
educational status between MOOCs and traditional mode of formal education, Centralized mostly within
the renowned and well developed universities, Lack of quality teachers.

Digital Divide and low rate of digital literacy and power supply
National Sample Survey Organization (2018), among the poorest 20 percent households, only 2.7 percent
have access to a computer and 8.9 percent to internet facilities. In the case of the top 20 percent
households, the proportions are 27.6 percent and 50.5 percent, respectively. These figures make it obvious
that while moving classrooms online might ensure transferring information and guidance, they cannot be
effective in ensuring social interaction unless the existing inequities are addressed. In 2018, The Telecom
Regulatory Authority of India, internet density in India stood at about 49% of which 25% live in rural
areas and 98% in urban area. A nationwide survey of villages in India by the Ministry of Rural
Development in 2017-18, showed that 16 percent of India’s households received one to eight hours of
electricity daily, 33 percent got 9-12 hours and only 47 percent received more than 12 hours of power
supply daily. [10]
Lack of technological infrastructure
High speed internet connection is required for accessing the content delivered by provider in their courses.
Developing country like India, computer and Internet comes under luxury. Till now a date GST on Internet
and computer is 18% charged by Govt. of India. And also this availability mainly in urban areas only.
India is widely diversified country with different languages are spoken. MOOQOCs can be accepted on a
common language like English. On another hand English is one of the language which is difficult to
understand many more student in India. So language is one of the barriers for promotion of MOOCs.
Quality
In India there is lack of quality of teacher and the technical staff. There are also huge vacancies of the
teacher and technical staff among the higher education.
Conclusion:

MOOQOC:s is an effective tool to offer quality education in a diversified and open way and also is a
major rising power to compete with the traditional form of regular education in schools, colleges, and
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universities. MOOC platforms are offering online course worldwide and India is no exception. There are
various platforms that are being used in India for offering the MOOC courses, such as, NPTEL, mooKIT,
IITBX, and SWAYAM. SWAYAM is launched very in recent times. Therefore, to set up a ground for
understanding including theoretical and technical aspects, a discussion is provided about each of these
platforms with their features. Indian learner should develop technical skill among themselves to acquire
science and technology education accessible to masses. The MOOCs is rapidly increasing among Indians
and they have opted MOOCs for making global classrooms a reality. For Indianslearner, who has a desire
for quality-based western education, MOOCs are proved outstanding in this direction.
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Abstract

The development of Information Communication Technology (ICT) brought out new and faster
tools and techniques for information and knowledge management. The development of ICT has impacted
the services provided at library and information centers. Some of the library professionals adopted new
technology in their library for enhancing quality in the service for user satisfaction. In this article, the
author has focused on some of the advanced college libraries which underwent a reengineering process and
provided new modern library and information services to the user. The author has also revealed the process
of reengineering of college library services and the ICT-based newer college library services which are
essential to meet present needs of the students and teachers. The effective model of reengineering college
library services has been presented in this article.

Keywords: Re-engineering, College Library
Introduction

The phenomenal changes seen in library operations in the past five years have led to a review of
traditional library organisation and management patterns in many libraries. All kinds of organizations are
trying to help employees understand and keep up with organizational change
(www.niscair.res.in). Institutes and workshops promise to help employees assess the current
culture of the organization, determine needed changes, and then to prepare for the changing
environment. The importance of organisational culture has increased in our society,
characterized by its global perspective and technological bent. Hence, the traditional libraries and
their managers are under tremendous organisational pressure and are facing the probable threat
of extinction. Librarians today need to work like their counterparts in the business world. They
should rethink how to manage and organise the library operations and activities to reengineer
their processes in the new environment (Moren, 2001).

Libraries have been at the forefront of developments in automating their processes, from the
development of the first computer-based circulation systems and catalogues. The new
information technologies (IT) and new knowledge transfer processes based upon those
technologies now offer libraries the opportunity to review their processes and indeed (Al Mashari & Zairi,
1999), require them to do so, Janson’s (1996) analysis of the starting points for BPR is of interest in the
context of libraries:
> Make the customer the starting point for change-by identifying customer wants and
creating the infrastructure to support these expectations;
> Design work processes in light of organisational goals;
> Restructure to support front-line performance.

Concept Of Re-Engineering:

Reengineering is the fundamental rethinking and radical redesign of business processes to achieve
dramatic improvements in critical, contemporary measures of performance such as cost, quality, and
service and speed”. According to Hammer and Champ Reengineering is about reinvention not
improvement or modification. It is similar to starting from scratch. According to Hammer and Champ,
“Reengineering is the fundamental rethinking and radical redesign of business processes to achieve
dramatic improvement in critical, contemporary measures of performance, such as cost, quality, service,
and speed”. This definition focused on three keywords, i.e., fundamental rethinking, radical redesign, and
dramatic improvement. As per the keywords, it may be described that reengineering is the process that
forces one to form basic philosophy and change attention on the process of the task to achieve dramatic
improvement for cost benefit, quality in service, and speed. “Reengineering is only the part of what is
necessary in the radical change of processes; it refers explicitly to the design of new process. The term
process innovation encompasses the envisioning of new work strategies, the actual process design activity
& the implementation of the change in all its complex technological, human & organizational dimensions.
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Impact Of Re-Engineering On Libraries:

Since the beginning of human civilization, the mankind started expressing in writing and strived
for documented information and knowledge, the libraries came into existence. The activities of the
libraries become multifunctional as the civilization flourished. Starting from libraries in the Monasteries in
7th century to the trendy virtual libraries in 21st century, libraries have made a smooth transition through
clay tablet, papyrus, bhujapatra, paper and high tech audio-visual media. The functioning and services of
libraries have changed drastically. With the development and application of ICT, whole scenario of
libraries has been changed. Today’s Library and Information Centre has passed a long evolutionary
sequence.

Re-Engineered Library Services:

According to fifth law stated by PadmashreeDr S. R. Ranganathan Library is growing Organism,
Every library grows in terms of collection, equipment, technology and users etc.in course of time.
Presently there is a change in the specialized needs and interest of the users, computerized services being
expected with high speed. There are some major needs to re-engineer the conventional library services to
provide effective library services, such as:
>>To cater to the users’ need of information.
> Cost effectiveness.
> Changing needs of the user.
> Users’ expectations from library.
>To make library system capable of achieving the aim and objectives and face the future challenges.
>To improve the quality of service.

Among many possible solutions to survive the change one is the re-engineering of library services. Re-
engineering is about changing to the way we do things. Change is the basic need of reengineering means
starting over.

Process Of Re-Engineering:

The process of reengineering falls under the planning process. The simple steps, explained here,
for reengineering are applicable to library services based on the seven principles of the reengineering given
by Hammer and Champy (1993).
> Understand the concept: Study the concept and review the advantages and disadvantages while going
through the reengineering process.
>Set up objectives of reengineering: Study users’ expectations and decide what types of changes are
required. If you have decided to reengineer the library services, set up its objectives which are to be
achieved.
> Training and instruction to staff: Involve the staff and make a team to reengineer the library services.
Training should be provided to the staff to handle new tools and techniques.
> Effective change management: Reengineering is for drastic change and the change should be managed
effectively with the involvement of all staff.
> Pilot study: Before implementation, check the new mode of library and information services. In the
pilot study you may predict its results.
> Involvement of all stakeholders: Make your stakeholders aware about innovative services and
utilization by conducting library orientation programme.
> Implementation: At the final stage, implement the new way of services and check whether the
objectives are proved or not.

Advantages Of Re-Engineering In Academic Libraries:
Re-engineering is beneficial to academic libraries like;

> Users expected library services

> Increase the library users and library use.

>Save the time of users

> Change in traditional practices which are replaced by using technology
> Better Library Management

> Greater library cooperation

> Protection of records

> Report production

Disadvantage Of Re-Engineering Library System:
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> Costly as compare to traditional pattern.
> Re-engineering obsolescence (Hardware and Software).
> Storage Media.
> Dominance of data creators and publishers.
> Trained manpower.
> User education and training.
> Security against hacking and sabotage
Skill Requirement For The Library Professionals In Reengineering:
The re-engineering environment made the librarians to acquire new competencies and skill regarding:
>New re-engineering innovations such as INTERNET,
> Professional skills with practical approach,
>Cataloguing of web resources using metadata standards,
> Web page designing and maintenance,
> Preservation of Re-engineering resources,
> Data base creation and various models of it,
> Attending to the trouble shooting systems,
> Scanning, indexing, conversion and linkage issues,
>To work in the re-engineering environment by using it today,
>Turning to the new environment by using IT tools,
> User awareness to the library resources and services,
> Accessibility of on-line information,
>|mproving the communication skill among the staff, with user and the top management,
>Strengthening of librarians skills in dealing with copyright and negotiating with publishers,
> High priority must be given to staff development,
>Through task skill training, boot camps, workshop on different themes, and
> Demonstration of IT. Products, Seminars and Webinars on staff competency
Re-Engineered Plan For Academic Library:
Nowadays, the funding problem is not a barrier to creating digital library/institutional repository.
Several freeware software is available for designing the digital library. LIS professionals may use free
Google sites, wordpress.com, and so on. As per the needs and expectations of the college teachers and
students, the library professional must provide the following library and information services via online
mode.
* Institutional repository * Online circulation (request via e-mail and send the book via courier)
* Audio/Video Lectures e« E-database
* Information Literacy ¢ E-Notes

* Web OPAC » E-Newspaper

* Online Library Tour * E-Reference Service

* Translation * Document Delivery Service

* News Clipping * Current Awareness Service

* Bibliographic Service ¢ Online Exhibition

* Career Guide « E-Syllabus

* Subject Portals * Instructions

* Indexing and Abstracting * Photocopying Service

* E-Books * New Arrivals

 E-Journal * Library Chat
Conclusion:

Reengineering system is rapidly changing the whole world, creating new challenges and
opportunities. Today Reengineering has brought revolutionary changes in the whole world of information
at each and every moment. Library professionals have to face many complex challenges, make use of the
technological opportunities and respond to all these changes positively. It has been observed that many
libraries have websites and these are successfully operational in providing maximum information services
in the field of education and research and development. Libraries in general and academic libraries in
particular worldwide are seriously trying to enhance the provision of information. However, the changes
both in information technology and information needs of users make it necessary to reassess and
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reengineer the work processes of the libraries to enable them to achieve their institutional goal.
Reengineering is the need of today’s college libraries to reduce the gap between users’ expectation and
actual service provided. Considering the importance of reengineering in the college library, it is necessary
to rethink on this serious issue and how it will apply to the library for providing better services to fulfil
multidimensional needs of the today’s users. Librarians must possess the knowledge and skills about use of
technology and they must provide training to other staff to develop their skills. As the library automation
and the virtualization of the library resources and services are underway, the authority of the college
library should give proper importance to library reengineering
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Abstract

Lactic acid bacteria (LAB) are used in the food industry to produce flavors, dyes, thickeners, and to
increase food value, because bacterial fermentations favor the obtention of different metabolites such as
food additives and different nutritional compounds in food. Green waste to wealth is a common trend in
the world today. This work reports the utilization of waste fruit peels like orange peel, mango peel, banana
peel, spoilage of grapes for production of lactic acid using autochthonous lactic acid bacteria. Green waste
and byproducts are generated along the entire food dispensation and storage cable. The large amount of
green waste deriving from the whole process represents not only a great economic loss but also an
important ethical and environmental issue in terms of failure to recycle potentially reusable materials. This
review gives an overview of the biological approaches used so far to exploit green wastes and byproducts.
The application of solid-state fermentation by different microorganismsto produce several value-added
products was analyzed, focusing on the exploitation of lactic acid bacteria as workhorses for the
production of flavoring compounds, biogas and bioenergy.

Key word: Lactic acid bacteria, food additives, Green waste

Introduction

Green waste based industry produces a large capacity of solid and liquid waste. These poses increasing
disposal and pollution problemsand represents loss of valuable biomass and nutrients (Mridul&Preethi,
2014).This particularly occurs where there is a lack of legislation and their enforcement on waste disposal
(Omojasolaet al., 2009). These wastes directly affect environmental interventions and municipalities
because green waste is a primary source of methane gas in landfills (Gunders, 2012). Recycling green-
waste to develop new products has received much attention lately. Organic waste treatment processes
(Purkayastha, 2012) and anaerobic digestion processes (Shin et al., 2010; Dai et al., 2013; Bernstadet al.,
2013) are two promising technologies used in this regard. Presently, the main use of such domestic green
waste is the production of valuable compounds by the controlled break down of the waste by
microorganisms (Rounsefellet al., 2013). Due to the importance of this organic acid, there are ongoing
research efforts related to its production (Hofvendahl& Hahn- Hagerdal, 2000).Variations in temperature,
pH and nitrogen sources affect lactic acid production (Pavezziet al., 2008; Jorissenet al., 2015). Lactic acid
(LA) fermentation is considered a simple and useful form ofbiotechnology to keep and/or enhance the
safety, nutritional, sensoryand shelf life properties of vegetables and fruits (Demir et al. 2006).

Carnobacterium, Enterococcus, Lactobacillus, Lactococcus, Leuconostoc, Streptococcus,
Clostridium and Weissellahave been reported to produce lactic acid (Bogaert&Coscach, 2000).

Due to the importance of this organic acid, there are ongoing research efforts related to its
production (Hofvendahl& Hahn- Hégerdal, 2000). Variations in temperature, pH and nitrogen sources
affect lactic acid production (Pavezziet al., 2008; Jorissenet al., 2015). The aim of this study was to
evaluate the effect of physical, chemical and nutritional parameters on the production.

Lactic Acid Bacteria

Lactic acid bacteria are Gram-positive, non-spore-forming, non-respiring but aerotolerant, which
produce lactic acid as one of the key fermentation products by utilizing carbohydrates during fermentation.
These bacteria produce lactic acid as an end product of carbohydrate catabolism and also make organic
substances that contribute to the flavor, texture, and aroma that result in unique organoleptic
characteristics. Orla Jensen (1919)The genus Lactobacillus has recently been reclassified by scientists into
25 genera. This reclassificationwas necessitated due to the extent of how diverse the original genus was,
which made it very challengingto classify, name, and distinguish between different lactobacilli. The new
genera are Lactobacillus,Paralactobacillus and the 23 novel genera. The twenty-three novel genera
include: Amylolactobacillus,Acetilactobacillus, Agrilactobacillus, Apilactobacillus, Bombilactobacillus,
Companilactobacillus, Dellaglioa,Fructilactobacillus, Furfurilactobacillus, Holzapfelia,
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Lacticaseibacillus,  Lactiplantibacillus,  Lapidilactobacillus,Latilactobacillus,  Lentilactobacillus,
Levilactobacillus, Ligilactobacillus, Limosilactobacillus, Liguorilactobacillus,Loigolactobacilus,
Paucilactobacillus, Schleiferilactobacillus, and Secundilactobacillus

History Of Lactic AcidLactic acid was first found and discover in sour milk by Karl Wilhelm Scheele
(1742-1786) in 1780. The German physician-chemist Johann Joseph Scherer (1841-1869) demonstrated
the occurrence of lactic acid in human blood under pathological condition in 1843 and 1851.
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Figure-1 Application of Lactic acid
Market Overview Of Lactic Acid

Universal lactic acid market is projected to grow at a CAGR of 4.2% during the prediction period.

Lactic acid is available in various grades depending upon its purity and its application.

Lactic acid demand in the food & beverage market is growing with the emerging technology and
the growing mandate in applications. Due to various functional properties of lactic acid, it is used as a key
component in food & beverage products.

The major drivers for the lactic acid market are increased demand in food applications of lactic
acid, availability of cheap raw materials, various functional properties of lactic acid and the controlling
approval by international regulations.

Deprivationand Employment Of Green Waste

One-third of food intended for human consumption is lost or wasted globally at all steps from
initial agricultural production to final household consumption. It amounts to about 1.3 billion tons per year.
green wastes are mainly composed of carbohydrate polymers, such as starch, cellulose and hemicelluloses,
plus lignin, proteins, lipids, organic acids and inorganic remainder. Total sugar and protein contents are in
the range of 35.5-69 and 3.9-21.9%, respectively.Among the different food sectors, it is estimated that
fruit and vegetables represent a large part of green waste production, notably in the detail that about 45%
of the total produced amount is lost in the production and consumption chains, generating a great quantity
of waste material. Green wastes and byproducts can be classified into four source groups, according to the
step of the agri-food chain in which they are generated: (i) in the fields,

before harvesting, due to pest infestation and crops damaged by unfavorable weather conditions;
(ii) in post-harvest and transport, where spoiled and bruised fruit and vegetables are discarded; (iii) in the
different manufacturing steps process such as peeling, washing and slicing; (iv) in retail and the markets,
due to natural spoilage at the end of shelf life LAB may grow in any environment rich in carbohydrates, so
that they can be found in various food products (milk, meat and vegetables), plants, as part of the normal
human and animal microbiota. Food wastes are potential sources of nutrients for growth of LAB and
production of valuable compounds.

Large volumes of green waste generated by fishing, aquaculture or food processing are dumped
into the sea without pretreatment. It causes grave environmental problems. This challenge can be met by
introducing rich organic nutrients in the formulated optimum media for microbial cultivation. Enzymatic
hydrolysate of octopus processing wastewater served as a good source for LAB growth (L.
lactis and Pediococcusacidilactici) and synthesis of bacteriocins (nisin and pediocin, respectively). The
recovery and management of these wastes are not trivial. Seasonality, distribution across a territory, and
perishability due to the high content of water and nutrients and the heterogeneity of the products may
represent possible difficulties and problems for green waste management.

The maximal production of biomass and nisin by L. lactis was observed in the media with low
concentration of enzyme papain and short time of hydrolysis (4 h). In case of pediocin, the highest
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production was attained in the media hydrolyzed with papain, trypsin and pepsin within 10 h period.

Consequently, marine peptones are promising alternative nutrients in the media and their fermentation is a

possible solution of wastewater problem. Fish viscera waste can be used in preparation of silage intended

as animal feed. Application of LAB makes bio-silage process simpler, faster, more environmentally
friendly and cost-efficient than chemical technology. LAB strains produce metabolites and adjust pH
values for bio-silage fermentation and preservation. A feasible and economically sustainable green waste
recycling program requires large volumes of raw materials concentrated in the same area, a high degree of
homogeneity, and a careful analysis of downstream costs.In keeping with this, industrial symbiosis could
be a productive and useful strategy. The FWs generated by diverse companies could be transferred to other
industries, which could transform them for other purposes in acircular economic model. These are
important steps in recycling hatchery by-products into feed ingredients instead of landfilling waste.
Rations with fermented hatchery wastes showed no negative effect on broiler chicken. Their body weight
gain and feed conversion at all stages were comparable to the control. In some cases, the parameters such
as ready to cook carcass and wing yield significantly exceeded control values.The theory of waste
valorization is strictly associated with sustainable technologiesfor recycling and reuse. The concept behind
waste valorization is to enhance the value of aproduct by converting waste into other resources providing
an added value. The resultingproducts could include new chemicals, materials, fuels, and energy, just like

a lot of otherproducts advantageous to local and global economies.

Brown juice, waste of the green crop drying industry, contains nutrients such as carbohydrates,
organic acids, vitamins and minerals suitable for production of L-lysine. Pretreatment is required to
convert brown juice into a stable, storable product that can be used for microbial fermentation. Traditional
heat sterilization at 121°C for 20 min in batch procedure or at 140°C for a few seconds in continuous
process inactivates valuable enzymes and consumes a lot of energy. When LAB deplete the constituent
carbohydrates, the juice can be heat sterilized and used as a nutrient and water source for L-lysine
production by Corynebacterium after addition of a carbon source and neutralization of the lactic acid by,
e.g., ammonia. Alternatively, the lactic acid present in the medium can be utilized by Corynebacterium and
converted to L-lysine.Furthermore, the valorization and recycling potential of green wastes and
byproductscan ensure sustainable food production and at the same time guarantee food
security.Interestingly, some materials derived from the food industry can be reused thanks to
theirdistinctive properties, exploitation of their physic-chemical characteristics can occur inmany different
industrial sectors. Lignocellulosic byproducts like soy and corn stalks orwheat straw could be used in the
paper industry or as reinforcement in biodegradablepolymer matrices to prepare building products with
high strength.

Conclusion

LAB represent a versatile group of microorganisms. Owing to their valuable properties, LAB have
been used in food production since ancient times. Development of natural sciences led to discovery of
LAB as normal part of human and animal microflora. LAB is recognized as safe microorganisms and they
are mainly applied in food industry for production of dairy, meat, bread, fish and vegetable products and in
medicine as probiotics. LAB is known to synthesize a wide range of compounds consumed in various
areas. LAB produce bacteriocins, vitamins, low calorie sugars, EPS and other valuable substances regarded
as additives improving safety, quality and flavor of foodstuffs. However, one of the main LAB products is
lactic acid used in food processing, pharmaceutics, cosmetics and other industrial sectors. Steadily growing
market demand for this commodity urges researchers and manufacturers to seek less expensive substrates
for its synthesis. Many studies deal with industrial and household green wastes as appropriate sources for
lactic acid production.
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Abstract:

Librarians should lead the way in technology among fellow residents and gain more time
important activity time is rapidly running out for librarian the ethical issues inherent to social media. Social
Media involves social relation people who have some type of relationship it encompasses Blogs,
Facebook, so podcasting mash-up , YouTube , RSS Flick Folksonomy, Wikis, MySpace Twitter among
may be conceptualize as social technical incorporating technologies.

Keywords: Innovation Technologies, Library services, social media.
Introduction:

Librarians should lead the way in technologies among fellow residents and gain more time
important activity. Helping patrons, since mission of most libraries is to offer equality information for
every citizen,then trendsetter in digital use and implementation technologies and services in libraries.

We focus on the technologies apply the library and not on the potential budget of said
technologies i.e. Big data, RFID technology, code technology social media use in library social media.

The growing use of social media such Facebook, twitter, Google etc., by users century social
media play a vital role in providing new challenges for libraries to keep the growing needs of their users.
The role of social media in libraries data can be accessed from anywhere , at any borders social media
involves social relation people who have some type of relationship it encompasses Blogs, Facebook , so
podcasting , mash-up conceptualized as so ciao- technical a incorporation technologies that support social
media ethical concern include surveillance, friending and user exploitation .

Today libraries are using latest trends services popular & user friendly especially countries. These
Trends are new also catch Indian library professionals everybody is about lib.2.0 application.

Librarians Role on social media

Time is rapidly running out for librarian the ethical issues in hernet to social media of the information
user’s social mediums by third parties. They represent a space who create the parameters for what is
possible MySpace where users can use html to profile features, including adding new Videos, there are
limits to how much while most libraries do not have for services advertisements many library.

The librarian can make groups on social marketing library events on social media to professionals
about library seminar, workshops.

Social Networking sites (SNS) and Libraries.

Social Networking sites are usually use in touch friends and females by posting the photos, blogs, chatting
and also for enjoy relaxation but the schools and libraries together to integrate positive uses of social their
classroom, programs, and serve.

Use of Social Networking sites for marketing

The social networking sites (SNS) a platform that allows users to create a public inter act with other users
on the web networking sites usually have a new user in people with whom they share a connection a the
people on the list of confirm or deny the after connections are established, the search the networks of his
connections. A social Networking site may as a social media users can market of educational events like
seminars, workshops etc. through social digital era. For example users can market of conference, seminar
on social LinkedIn, Facebook, LISLINKS, and Twitter. Innovate technologies to implement at the library
of the future.

This article presents a range of relevant and useful innovate technologies to implement at the
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Library we focus on the technology to implement at the library. We focus on the technology applicability
and the benefits it could bring to the library. What are the current technology trends in libraries from
digital storytelling, UR to Kinetic bikes and RFID technology?

John Garland helps us look at how libraries are using technology to improve services for
customers today. How can big data be used by libraries? Big data can improve the libraries activity overall
by simply having access to more sights. In to the users mind in an article written on public libraries about
the use of big data in libraries.

Libraries can use core customer intelligence to better reach customers, create a better connection
with the community and become more relevant and stay more flexible and adaptable to all the environment
changes. Furthermore, libraries can use big data to create a personalized user experience by offering
content and resources based on each individual wish, but at the same time, libraries must consider the
privacy issues coming with any access to personal data.

2) Artificial Intelligence

Artificial intelligence is no longer a futuristic technology as it is gaining more and more traction
in our everyday activities time she adds that the intelligence is artificial not human libraries can connect
people to information and more importantly to other people.

Adding an intelligent side to all applications at the library is a real opportunity to understand the
pattern in user behaviour and adapt to their needs.

3) Block chain Technology

Block chain technology has been one of the most discussed technologies in the past year as bit
coin has gained more and more power. Block chain technology represents decentralized database that
keeps records of pseudonym zed digital transactions that are visible to anyone within the highlights in an
article for edsurge that blockgaintechnology.

4) Internet of things

Since having connection to the internet has become a necessity more than a Luxury .The internet of things
receives more and more attention just like the RFID Radio Frequency Identification technology.

5) Library Bookmark apps

In his article on the eBook friendly website Port Kowalclczyk gives a few examples of
technologies that could be used in the future. The author mentions an interesting device from a chines
design company to out that acts as a regular design company to out that acts as a regular bookmark but also
has additional features that facility the user’s activity related to finding books.

6) User-Focused interfaces and application

One of the future perspectives of library services is a personalized interaction between the system
and the user. Whether this is an interactive game projected onto the floor for children to interact with,
digital exhibition featured on screens, big screens in libraries that can be used to offer different kinds of for
example, the state library of Queensland has recently created Untracked a new way of digitally visualizing
the state library’s collection. In her interview with pinch Jane Cowell explains more about the new project
untracked continuously updates to reflect the real- time searching of users as they search the library
catalogue. She adds that there is an amazing content remains hidden. This visual showcase of the items in
the library’s collection is curated by the user and is continually updating and it is hoped that it will
motivate and inspire users to explore the collection more widely.

7) Digital interfaces for printed books

A combination of the real with the digital is a development we are all impatiently waiting for
especially when we talk about physical objects Everyone loves the copy and find functions of an e-book
and practice of highlighting all the important excerpts from documents.

Finger Link is a prototype developed by Fujitsu that provides all the digital functionalities on a
printed book (see the showcase video here) it detects the users fingers and what it is touching and creates
an interactive touching and creates an interactive touchscreen where they can select the part they want to
and transpose it in a digital form where it can be processed.

8) Driverless cars
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Driverless cars still seem just a depiction of the sic-fi movies we have all seen when growing up.
But according to Ida Joiner, writer of the recently published book called Emerging Library Technology
Vehicles that can travel between destinations without a human driver canbe of high importance for
libraries in the future
Schools, companies and workforce agencies that are spreading this technology and offer different
possibilities to the users such as arranging internships, mentor opportunities for students, host career fairs
or workshops to learn about the technology.

9) Drones

The small flying devices remotely controlled are another trendsetter in science nowadays. Either
by adding a new technology at the library or creating workshops for users
Where they can learn to build and use a drone, the libraries can benefit a lot from its use.

Furthermore, drones can be used for creating content for the library, collecting data or as
Pitotrmentions in his article; the drone can be used for delivery service for the library users who don’t have
possibility to go to the library, be it because of a disability, or because of the long distance to the library.

Impossible, you’d think. But the book delivery is already happening. Only not in libraries. The
Australian start up Flirty has made its first demonstration of book delivery for a book rental service called
Zookal. You can watch it here. The service might be too much for a library but in an era where the users
want to have everything at their.

10) Innovative technologies to implement at the library of the future

Given that the main mission of libraries is to offer equality of access to information for every
citizen then why not be a trendsetter in digital use and implement more emerging technologies? As
Mogens Vestergaard.
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Abstract:

Water is an important natural renewable resource and sine quo non for all living organism to survive on
earth. Due to industrial and technological inventions thereby setting up of huge industries by flouting the
rules and regulations has great cause of degradation of available water recourses. Untreated and
unregulated waste water (both domestic and industrial) was and still causing serious harm to the fresh
water streams and water bodies above and beneath ground. To live life with dignity as assured under
Article 21 of the Constitution is an important fundamental right, simultaneously imposed a fundamental
constitutional duty on the State to take proactive role and see to it that potable water be available to all. In
this paper the researcher is going to discuss the value of water and its importance for sustenance of life on
the earth. Also the Role of State, Industries and community at large towards its conservation for present
and future generation.

Key words-Water, Pollution, Fundamental Rights

Water Pollution and Scarcity-Scary face of future

Every year 22" March is ‘World’s Water Day celebrated across globe. This year United Nation
has slogan on saving water as “Groundwater, making the invisible visible” The aim behind this is to
understand the importance of freshwater. The Central Pollution Control Board (CPCB) in 2018 identified
351 polluted river stretches in India. Maharashtra has the highest number of polluted rivers at 53".
Discharge of toxic elements from industries and landfills and diffused sources of pollution like fertilizers
and pesticides over the years has resulted in high levels of ground water with the level of nitrates
exceeding permissible limits in more than 50% districts of India. Along with the other harmful
contaminants like fluoride, iron, arsenic and heavy metals are found beyond their permissible limits".

Besides the water contamination when we look at the geographical area we realized that
deforestation, massive industrialization, population explosion, untreated waste water and unaware the
benefits of rain water harvesting are the major causes which aggravated water scarcity across India. The
National Institute for the Transformation of India (NITI) Aayog officially revealed in its Report published
in the year 2018, that about 600 million Indians facing high to extreme water stress." These water crises
are going to get worse by 2030. 40% of the population will have no access to the drinking water by 2030,
the report predicted.

Water is an important natural renewable resource and sine quo non for all living organism to
survive on earth. Due to industrial and technological inventions thereby setting up of huge industries by
flouting the rules and regulations has great cause of degradation of available water recourses. Untreated
and unregulated waste water (both domestic and industrial) was and still causing serious harm to the fresh
water streams and water bodies above and beneath ground. It’s high time to take timely action to prevent
this to survive living being on the earth. Otherwise living organism will die not by war but by unpolluted
water or by lack of drinking water.

Fundamental Right to get unpolluted water and fundamental duty to preserve the natural
resource: National and International Perspective

Rights and duties are correlative. This legal principle is equally applicable relating to the water.
As water is an essential for life. One has to get unpolluted water is his natural fundamental right and at the
same time mandatory duty on the civilized State to make it available. But this duty is not only of the State
but of every individual too. This natural resource need to be preserve by community action. As Article 51
A (9) & (i) specifically imposed duty that every citizen have to Protect and improve the natural
environment including lakes, wildlife, rivers forests etc and to safeguard all public property (as water is
public property) . And its violation, deemed to be contempt of the Constitution which is punishable under
the Prevention of Insult to National Honour Act, 1971.As water is natural resource and public property too.
Also through Article 39 (b) of the Constitution directs the State that ‘the State shall, in particular, direct its
policy towards securing that the ownership and control of the material resources (water) of the community
are so distributed as best to sub serve the common good.” Article 47 specifies duty of the State to raise the
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level of nutrition and the standard of living and to improve public health. The State shall regard the raising
of the level of nutrition and the standard of living of its people and the improvement of public health as
among its primary duties.

Let us understand the States obligations through the lens of Article 21 of the Constitution. The
Concept of Right to Life as veiled in Article 21 of the Constitution of India has very wider horizon cast a
positive obligation on the State to build a safe environment for people, where they can grow and live a
gratifying life. That means they should holistically grow and be provided with nutrition, clean air, clean
water, education, etc. for their survival as well as sustenance and development.

Right to Life under Article 21 impliedly guarantees right to get unpolluted water. It is negative
right cast a duty on the State to get it available .The Hon’ble Apex Court in catena of its judgments
reassured this expressly. In Subhas Kumar v. State of Bihar", the Supreme Court recognized that Right to
Life includes the right to enjoyment of pollution free water and air for full enjoyment of life. In Narmada
Bachao Andolan v. Union of India"the Hon’ble Supreme Court stressed on the importance of water for
survival, ‘Water is the basic need for the survival of human beings and is part of right of life and human
rights as enshrined in Article 21 of the Constitution of India’

Apart from provisions in Municipal Law wholehearted efforts taken at international levels also.
The United Nations General Assembly explicitly recognized the human right to water and sanitation and
acknowledged that clean drinking water and sanitation are essential to the realisation of all human rights.
The Resolution calls upon States and international organisations to provide financial resources help
capacity-building and technology transfer to help countries, in particular developing countries, to provide
safe, clean, accessible and affordable drinking water and sanitation for all.

In November 2002, the Committee on Economic, Social and Cultural Rights adopted General
Comment No. 15 on the right to water. Article 1.1 states that, “The human right to water is indispensable
for leading a life in human dignity. It is a prerequisite for the realization of other human rights”. It also
defined the right to water as the right of everyone to sufficient, safe, acceptable and physically accessible
and affordable water for personal and domestic uses.

Now it’s an established fact that access to safe drinking water and sanitation is a human right
which is part of the right to adequate standard of living, enshrined in article 11 of the International
Covenant on Economic, Social and Cultural Rights. It has been explicitly recognized by the General
Assembly of the United Nations and by the United Nations Human Rights Council. States are therefore
legally bound to ensure access to water and sanitation for all and have to take steps toward the full
realization of the right"”"

At national and international documents the right to get unpolluted water is recognized as basic
human rights.

Legal Provisions and Government Policy

According to Schedule 7 of the Constitution of India water is primarily a State subject, but it is an
increasingly important national concern in the context of the right to water being a part of the fundamental
right, right to life. Being a State subject Parliament has no power to make law for the State with respect to
any matter mentioned in State List. Due to growing concern of water issues, Parliament in the year 1974 in
pursuance of clause (1) of Article 252 of the Constitution, resolutions have been passed by all the Houses
of the Legislatures of the States of Assam, Bihar, Gujarat, Haryana, Himachal Pradesh, Jammu and
Kashmir, Karnataka, Kerala, Madhya Pradesh, Rajasthan, Tripura and West Bengal to effect the regulation
and control of water pollution by enacting law in those States by Parliament. The Water (Prevention and
Control of Pollution)Act,1974 came into force.The very object of this Act is to provide for the prevention
and control of water pollution and the maintaining or restoring of wholesomeness of water by setting up of
Central and State Pollution Control Boards for prevention and control of water pollution and carry out a
variety of functions such as establishing quality standards, research, planning and investigation to promote
clean streams and wells etc,. Consent of the Boards are mandatory for establishing industries which will
eventually discharge sewage and trade effluents, This act empowers state boards to issue directions to any
person, officer or authority, including orders to close, prohibit or regulate any industry, operation or
process and to stop or regulate the supply of water, electricity or any other service. In that way State has
trying to prevent water pollution across.

Further, to strengthen the water regime in the country, Parliament enacted the Water (Prevention
and Control of Pollution) Cess Act in the year 1977 thereby initiated a positive economic incentive for
controlling water pollution by levying tax on water consumed by certain industries and local authorities.
The Main purpose of enactment of the Act is to augment the resources of the Central Board and the State
Boards for the prevention and control of water pollution constituted under the Water (Prevention and
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Control of Pollution) Act, 1974.In that way strong system is set up to further the objective as enshrined in
Air, Water and Environment protection Act.

_In the earlier statute like, Section 7 of the Easement Act, 1882 provides that every riparian
owner™ has the right to the continued flow of the waters of a natural stream in its natural condition
without destruction or unreasonable pollution.

The Environment (Protection) Act, 1986 extends to water quality and the control of water
pollution. Section 2(a) of the Act defines the environment to include water and the interrelationship which
exists among and between water and human beings, other living creatures, plants, microorganisms and
property. The Act authorizes the Central Government to establish standard for the quality of environment.

Apart from this legislation the Central Government published its first National Water Policy
(NWP) in the year 1987 in response to a severe drought. This NWP was further amended in 2002 and
recognized that there was a role for private sector to play. The MWP, 2012 address the problem of water
scarcity and instructed optimal use of water resources. . It says “large parts of India have already become
water stressed. Rapid growth in demand for water due to population growth, urbanization and changing
lifestyle pose serious challenges to water security.”

Ministry of Jal Shakti was formed in May 2019. This was formed by merging of two ministries;
Ministry of Water Resources, River Development & Ganga Rejuvenation, Ministry of Drinking Water and
Sanitation. The ambit of the ministry encompasses issues ranging from international and inter-states water
disputes, the Namami Gange project, the flagship initiative to clean the river Gange, its tributaries and sub-
tributaries and to provide clean drinking water to all. While forming the new ministry, government claimed
that “All the water related works has been merged in one ministry,” Government of India has recently set
the ambitious target as ‘Jal Jeevan Mission’ of providing piped clean drinking water to all rural households
by 2024.In that way the State is discharging its duty holistically.

Role of State, Industry and Community:-A step forward to achieve sustainable development.

Due to massive industrialization, urbanization, population explosion leads to the perception of a
water crisis, and mounting pressure on a finite resource. The threat to this vital resource by the massive
generation of untreated waste by industries caused the severe pollution and contamination.

As mentioned in the above paragraphs, State is playing important role of catalysts to prevent
mother earth hence various Act and policy enacted and framed towards achievement of the goal of right to
water. Under Water Act and Air Act, the State board has established and also empowered in this behalf.

No doubt Law and principles enacted trying to regulate the Industries and its affairs. But in most
of the cases it is found that the industries are not following the rules consistently thereby causing harm to
the water and water bodies. Effective implementation of laws and policy is lagging behind the reason may
be wide range of corruptions and patriotism. Massive awareness and stringent policy towards its effective
implementation are need of the hour. Apart from State and Industries, it is equally important to involve
community at large. Handful of government agency cannot control water pollution unless and until each
and every person get involve himself /herself towards the campaign of “save water save life”

Following Strategies can be adopted towards achieving goal of potable water above and beneath the
surface.

1. Strong mechanism for recycling of waste water industrial as well domestic 2. Creation of Eco-
friendly sanitation system is the first step towards treating water contamination 3. Set up of Pilot project
for the treatment of ground water. 4. Research in the area of recycling of water at source. 5. Community
involvement by shouldering statutory responsibilities through enactment of punitive legislation may lead
some positive result.
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Abstract

The aim of our presented study is to assess the effect of Rhizome extract of Iris pseudacorus L.
and seed extract of Dolicos biflorus L. as preventive agent in experimentally induced urolithiasis model in
rats. Rats were administered Ethylene glycol (0.75%v/v) in drinking water for 28 days in drinking water.

In addition to this, Saponin extract of Iris pseudacorus and Dolicos biflorus of low dose and high dose
were administered along with ethylene glycol on 14-28th day. After the experimental period, blood
samples were collected by cardiac puncture to analyse for Creatinine, Calcium, Blood Urea Nitrogen
(BUN), Phosphorus, Uric acid, Alkaline Phosphate, Potassium, and Alanine Amino Transferases followed
by various antioxidants and kidney histopathology. The ethylene glycol feeding resulted in an increased
level of all parameters evaluated compared to normal rats. All these conditions were reversed with plant
extract treatment. Histopathological analysis also showed that rats treated with ethylene glycol had large
deposits of calcium oxalate crystals, and that deposits were reduced in rats treated with plant extract.
Results were also compared with the marketed product cystone as a standard. These data suggest that Iris
pseudacorus and Dolicos biflorus Saponin extracts has a protective activity against urolithiasis.

Keywords: Calcium oxalate, Kidney stone, Antiurolithiatic, Iris pseudacorus, Dolicosbiflorus.

Rationale Of The Study:

The widespread usage of herbal remedies in recent years has presented India with an excellent
opportunity to search for therapeutic lead compounds from an old system of medicine, namely Ayurveda,
that can be used in the development of novel drugs. Natural products account for more than half of all
modern medications, and they play an essential part in the pharmaceutical industry's drug research
programmes.”

Urolithiasis is a widespread issue that has afflicted humans for generations. The production of urinary
calculi in the urinary system is known as urolithiasis.> Although the overall chances of producing stones
differ around the world, it is a global public health concern.® Kidney calculi have risen in occurrence over
the last three decades.”
Urinary calculi are the third most common urinary system problem. Urinary tract stone disease affects
almost 10% of the population of the industrialised world, according to estimates. In developed countries,
kidney stones represent for 0.5 to 1.9 percent of clinical cases.” Urinary calculi can lead to urinary tract
blockage, hydronephrosis, infection, and bleeding.® To remove the calculi, surgical procedures, lithotripsy,
and local calculus disruption with a high-power laser are commonly utilised. These operations, however,
are costly, and recurrence is prevalent.”
Various therapies are being employed to try to prevent recurrence, including thiazide diuretics and alkali-
citrate, but empirical evidence for their efficiency is lacking.? Traditional remedies, on the other hand, have
supplied a substitute for many ailments as well as some additional information on disease pathogenesis.’
As a result, the hunt for new antilithiatictherapies derived from natural sources has become more
important, as herbal medicines are less expensive and have less adverse effects.™
Iris pseudacorus(lridaceae) and Dolicosbiflorus (Fabaceae) is reported to be used in Urinary
complaints."'There is no work reported on the antiurolithiatic activity —of lIris
pseudacorusandDolicosbiflorus, hence the present investigation has been undertaken.
1. Objectioves Of The Study:

1. Collection and Authentication of Iris pseudacorus L. and Dolichos biflorus Linn Plants

2. To Study the Taxonomical Characters of the Plants and Investigation of Morphological and

Microscopical characters of the drug.

3. Extraction, and Preliminary Phytochemical(s) Study of Iris pseudacorus L. Rhizome and Dolichos
biflorus Linn Seeds.
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4. Isolation, Identification and Purification Phytochemical(s) of Iris pseudacorus L. Rhizome and

Dolichos biflorus Linn Seeds.

5. Acute Toxicity Studies as per OCED guidelines 425.
6. To study Pharmacological Effects of Phytochemical(s) Extracted from Iris pseudacorus L and

Dolichos biflorus Linn Plants for Anti-Urolithiatic activity.

Materials And Methods:
Collection of plant material

The Iris pseudacorus L. Rhizome was procured from Iran and Dolichosbiflorus Linn Seeds were
procured from Bangalore, Karnataka. Dr.Geetanjali (HOD of Botany Department SreeSiddaganga College
Tumkur University, India.) has identified and authenticated the sample (Reference No. 507/20-21).
Extraction of the plant material and sample preparation

The Rhizome of Iris pseudacorus L. is sliced into small parts and dried under shades for 7 days at
room temperature. The dried rhizome of Iris pseudacorus and seed of Dolichosbiflorus were powdered,
then the sieved (10/40). The powder was used for preparation of methanol extraction. The 1000 ml
methanol reflux condenser extracted every 100 g powder for 3 periods of 7 hours till it gets half. After
completion of extraction, the extract was filtered by using Whattman No.1 paper and evaporated to get
dryness at room temperature.Methanolic extracts were subjected to preliminary phytochemical studies.*>*®
Isolation and purification of Saponin from Methanolic extraction of Iris pseudacorus L. Rhizome
and Dolichosbiflorus Linn Seeds

Extraction of Saponin was done by TLC fractionation method. 5gms of methanolic extract was
subjected to saponification in 50ml of 20% ethanol. Followed by filtrations and residues was once again
extracted with 20%/50ml ethanol and filtered. Both the filtrates combined together and heated to residue
the volume to 40ml at 900C. Fractioned with 40ml of diethyl ether in separating funnel (Repeated twice)
and ether layer was recovered. Aqueous layer was fractionated with 60ml of n-Butanol in separating funnel
(Repeated twice) and aqueous layer recovered. N-Butanol layer was washed with 5% NaCl solution, dried
and weighed. Finally, 10 ml methanol was added and methanol layer and white powder separated. White
powder assumed that highly purified. Solubility and chemical tests were conducted to confirm the presence
of Saponin. And this sample (Saponin) is used for all further experimentations.

Experimental animals:

Wistar rats (Both sex, 5-6 weeks old) weighing 150-200 gm and Albino mice (Male, 5-6 weeks
old) 20-25 gm have been used for the current study. They were fed with standard pellet diet and water ad
libitum. All the work carried out on the animals was in accordance with the CPCSEA guidelines and the
Research protocols have been approved by the IAEC, KCP, and the SI. No. was KCP/IAEC/08/20-
21/16/13-03-21.

Drugs And Chemicals:

All the chemicals used for the study was procured from Himedia, Mumbai and Merck, India. Equipment’s
were used was purchased from Analytical Technologies limited, India and Thermo Scientific, USA.

Acute toxicity test on the pure active Saponin Iris pseudacorus L. Rhizome and Dolichosbiflorus Linn
Seedsas per OECD guidelines No. 425;

Albino mice (Female, 5-6 weeks old) with a weight of 20-25 gm were fasted overnight and limit and test is
carried out with an initial dose of 175mg/kg/b.w. The following order is followed: 175, 550, 1750 and
5000 mg/kg /b.w.

All the Animals have been observed during the time being especially first 30 minutes to 24 hours. The
special attention is required during the first 4 hours and then every day up to 14 days.

Ethylene Glycol (0.75% v/v) Induced Urolithiasis Rat Model™

All rats have been maintained using commercial pelleted feed and to induce CaOx crystals,
animals supposed to be exposed to 0.75% EG in their drinking water for 28 days.
Experimental Methods

Table No. 1: 42 Wistar rats age 5 to 6 weeks weighing (150-200g) have been divided in to
following groups, with 6 animals in each group (n=6), in the following manner:

Group 1 Normal control Vehicle for 28 days.
) — 2
Group 2 Disease control Ethylene glycol (0.75 /ogé\gsm drinking water for 28

Ethylene glycol (0.75%v/v, 28 days) + Cystone (750
mg/kg, p.0.) on 14th -28th day.
Ethylene glycol (0.75%v/v, 28 days) + Saponin of Iris
pseudacorusat low dose (X mg/kg, p.o.) on 14-28th day.

Group 3 Standard group

Group 4 Test group 1
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Ethylene glycol (0.75% v/v, 28 days) in drinking water

Group 5 Test group 2 for 28 days + Saponin of Iris pseudacorusat high dose
(Y mg/kg, p.o.) on 14-28th day.

Ethylene glycol (0.75%v/v, 28 days) + Saponin of

Group 6 Test group 3 Dolichosbiflorus at low dose (X mg/kg, p.0.) on 14-28th
day.

Ethylene glycol (0.75% v/v, 28 days) in drinking water

Group 7 Test group 4 for 28 days + Saponin of Dolichosbiflorus at high dose

(Y mg/kg, p.o.) on 14-28th day.

Parameters To Be Evaluated:

Biochemical Parameters:

Collection Of Blood Samples

After the experimental period, blood samples were collected by cardiac puncture under mild pentobarbital
anesthesia. Collected blood samples were allowed to clot for 10 mins at room temperature and Serum was
separated by centrifugation at 10000xg for 10 minutes and analysed for Creatinine, Calcium, Blood Urea
Nitrogen (BUN), Phosphorus, Uric acid, Alkaline Phosphate, Potassium, and Alanine Amino Transferases.
Histopathology Studies & Kidney Homogenate Analysis:

At the end of the experiment, on day 28th the rats were sacrificed by high dose of pentobarbital and
kidneys excised, isolated kidneys have been cleaned off extraneous tissue and rinsed in ice cold
physiological saline. After paraffin infiltration the Tissue ?ieces were sectioned at S5um and stained with
haematoxylin and eosin for Histopathological examination.""™
Analysis of Tissue Antioxidant Enzyme:

The remaining half portion of the right kidney was used for the estimation of various marker enzymes like
MDA or LPO, GSH and LDH. 10% homogenate of the tissues were prepared in 0.1M Tris HCL buffer (pH
7.4) in a homogenizer. The homogenate was centrifuged at 12000 x g for 30 minutes. The supernatant
obtained after centrifugation were used for the estimation of various marker enzymes.?® %!

Statistical Analysis:

The data were presented as Mean + S.E.M. from N = 6 rats in each group and analyzed using one way of
Variance ANOVA followed by Tukey multiple comparison tests. P value <0.05 was considered
statistically significant. Graph pad Prism 5.0 and Excel software were used for statistical analysis.
RESULTS:

Extraction, Isolation and Purification of Phytoconstituents

Yield of Saponin of Methanolic extract of Iris pseudacorus L. Rhizome and Dolichosbiflorus Linn Seeds.
The Yield of crude extracts of;

Iris pseudacorus L. Rhizome was 6.87%. And from 5gms of crude extract 0.5185gm of Saponin was
obtained by quantitative determination. The % of Saponin was found to be 10.37.

Dolichos biflorus Linn Seed was 16.14%. And from 5gms of crude extract 0.7549 of Saponin was obtained
by quantitative determination. The % of Saponin was found to be 15.09.

Pharmacological Effects of Saponin isolated from Iris pseudacorus L and Dolichosbiflorus Linn
Plants for Anti-Urolithiatic activity.

Saponin Iris pseudacorus (SIP) 100 and 200 mg/kg/b.w/28 days and Saponin Dolichos biflorous (SDB)
250 and 500 mg/kg/b.w/28 days were given orally and dissolved in distilled water. And then drugs were
freshly prepared before to administration. All animals have been kept for fasting overnight before
conducting the experiments.

Model: Ethylene Glycol (0.75% v/v) Induced Urolithiasis Rat Model

Figure 1. Effect of oral administration of SIP and SDB on Ethylene Glycol (0.75% v/v) Induced
Urolithiasis Rats on Creatinine, Calcium Phosphorus, Uric acid and Alkaline phosphatase Analysis after 28
days of treatment.
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Values are expressed as Mean = SEM, n = 6 in each group

Figure 2: Effect of oral administration of SIP and SDB on Ethylene Glycol (0.75% v/v) Induced

Urolithiasis Rats on BUN, Potassium,Alanine amino transferase and Oxalate Analysis after 28 days
of treatment.

BUN Potassium

Alanine Amino Transferases

meq/dl

umol/L

Values are expressed as Mean = SEM, n = 6 in each group

Figure 3: Effect of oral administration of SIP and SDB on Ethylene Glycol (0.75%v/v) Induced
Urolithiasis Rats on Assay of tissue (Kidney homogenate) enzyme (LDH, GSH & LPO) after 28 days of
treatment.
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Figure 4: Effect of oral administration of SIP and SDB on Ethylene Glycol (0.75%v/v) Induced
Urolithiasis Rats on tissue histology (Kidney) after 28 days of treatment.

A B C
D E F
.

Normal Control —Vehicle:
Disease control - Ethylene Glycol:

Standard Drug — Cystone:

Test Group 1 - SIP (100mg/kg):.

Test Group 2 - SIP (200mg/kg):

Group 3 - SDB (250mg/kg

Test Group 4 - SDB (500mg/kg):

CONCLUSION:

Elevated creatinine, Serum ALP levels and presence of Uric acid crystals signifies impaired kidney
function. As the kidneys become impaired for any reason, all these papameters in the blood will rise
due to poor clearance of creatinine by the kidneys.

Calcium and phosphorous usually keep each other in check. With the progression of kidney disease,
high phosphorus levels may lead to low serum calcium by depositing it onto the bones and other
tissues.

An excess BUN, potassium and serum enzyme (Alanine amino Transferases) indicates the decline in
kidney function due to a disease or kidney damage which can be advanced stages of chronic kidney

SOMMOUO® P
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disease.Elevated lipid peroxides, LDH and decreased glutathione (GSH)indicates some form of tissue
damage.
An excess amount of oxalate can combine with calcium in the urine and cause kidney stones and

crystals to form. Recurrent kidney stones and crystals can damage the kidney and lead to kidney
failure.

5 CONCLUSION:
In conclusion, the presented data indicate that administration of Saponin Iris pseudacorus L. Rhizome
and Dolichos biflorus Linn Seeds to rats with ethylene glycol induced lithiasis reduced the growth of
urinary stones by reversing all the abnormal parameters, thus supporting folk information regarding
the antiurolithogenic activity of theplant. The mechanism underlying this effect is still unknown, but
is apparently related to increased diuresis and lowering of urinary concentrations of stone constituents
as detergent nature of saponines.
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Introduction:

Human resource professionals should play a significant role in creating and implementing
sustainability strategies for their organizations, according to a research report by the Society for Human
Resource Management (SHRM) and two other organizations. The main objectives of this research paper is
to study the historical development of managing human resources, propose claims for recognizing
sustainability as the future of managing human resources, to establish the need for Green HRM, a new
paradigm towards employee satisfaction and loyalty as an important priority for the efficient management
of human resources evaluate how the various instruments of sustainable HRM create an impact on
organizational overall performance.

Now the time has come for sustainable development. Environmental policies should be embraced
to ensure that this world remains a good place to live in. Organizations may make a positive contribution in
maintaining an ecosystem that would be cleaner and safer via incorporating multiple essential ecological
initiatives. This simple theoretical paper deals with a step taken by organizations to encourage sustainable
growth and ecological initiatives. This research suggests that human resources management departments
must incorporate green and environmentally friendly practices in their organizations. Green HRM is a
concept that further adds to the basic understanding of this idea.

Research Methodology:

The researcher has used reference from secondary sources like books, articles and newspaper
reports to understand the issue regarding Sustainable Human Resource Management, hereinafter
Sustainable HRM.

Obijectives of the Study:
The main objective of this article is to analyze the Human Resource Management - A Key to
Sustainable Development in India. The following are the objectives of the study:
1. To review the historical evaluation of HRM in India.
2. To analyses of impact of HRM on Sustainable Development.
3. To evaluate the recent scenario of HRM in India.
4. To provide suitable suggestions to achieve effective HRM in India.
Review of Literature:

Sustainability and strategic HRM are very rich literature. However sustainable HRM is a growing,
rapidly emerging field. The term sustainability can be used in different aspects which are concerned with
meeting the needs of people today without compromising the ability of future generations to meet their
own needs. (World Business Council for Sustainable Development, 2005).

Sustainability and sustainable development are synonymously used for the notions (Filho, 2000).
Dyllick and Hockerts (2002) noted that the term sustainability has been influenced mainly by three
different stakeholder groups; ecologists, business strategy scholars, and the United Nation's World
Commission on Environment and Development (WCED, 1987), called the Brundtland Commission. Some
authors believe sustainability first appeared as a concept in the forestry sector, before it was adapted by the
ecological movement concerned with the over-exploitation of natural and environmental resources (Leal
Filho, 2000).

From a business perspective, sustainability has been defined as a company's ability to achieve its
business goals and increase long-term shareholder value by integrating economic, environmental and
social opportunities into its business strategies (Symposium on Sustainability, 2001, Wirtenberg et al
2007).

Evidence is accumulating rapidly that corporate social-environmental performance maybe
strongly associated with financial and marketplace success (Cusack, 2005; Innovate Strategic Value
Advisors, 2006; Wirtenberg et al 2007), and that the investment community and corporate people appear to
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be focused increasingly on the degree to which firms are managed with the compliance of sustainability
(Dixon, 2003).

The three-fold approach to sustainability focuses both on an organization's external influences and
on its internal influences. It also addresses the sustainability of short-term and long-term effects on a
variety of the organization's shareholders. In other words, sustainable HRM is economically rationale for
companies to invest in the survival of their sources for resources if the functioning of these is endangered
(Ehnert 2006).

Sustainable HRM is long-term oriented conceptual approaches and activities aimed at a socially
responsible and economically appropriate recruitment and selection, development, deployment, and release
of employees. (Zaugg & Thom, 2004: 217). Sustainable HRM could help sustain employee dignity in the
case of staff reduction and warranting their employment on the job market (Zaugg & Thom, 2001). Thom
& Zaugg (2004) stated that, a sustainable HR policy focuses on implementing proper, transparent
procedures for recruitment and retention, training and development, performance management and
motivation and employee engagement and it is a conceptual approach and long-term oriented activity in
developing socially viable and responsible policies for recruitment and retention, employee engagement,
deployment, and motivation.

Wirtenberg et al (2007) mentioned that, implementing sustainable human resource policies help in
creating a more productive and motivated workforce which eventually led to organizational success.
Ehnert (2009) mentioned that, sustainable HR model is that it anticipates on the short term and long-term
effects of implementing a policy and measures organizational success in social and environmental
dimensions and not just by the financial aspect. It also utilizes the power of human resource management
to develop and empower employees by building a conducive work environment.

Several studies have shown the connection between sustainability and the management of human
resources; and a new approach was established as sustainable management of human resources.

Ehnert (2006): Sustainability issues and human resource management - The Sustainability perspective of
HRM raises awareness for ambiguities and dualities in HRM, unintended negative side effects of HR
practices, social rationalities.

Ehnert (2009): Sustainability and Human resource management - Sustainable HRM is about to change a
traditional way of managing human resources for long-term viability and sustain development. This
approach covers treating HR socially responsible and to foster well-being and health in dimensions of
social justice and social legitimacy.

Kramer (2014): Strategic HRM and sustainable HRM - Applications of sustainability concepts in human
resource management emerged a new approach- Sustainable HRM has different features from Strategic
HRM. It acknowledges social or human outcomes rather than financial outcomes.

A. Historical Evolution Of Human Resource Management:

Human Resource Management is a field of constant evolution and transition. As well, there is no
standard model or an ideal type of HRM approaches, to suit all organizations, and thus, there are different
models to describe HRM evolution and management (Ahmed and Kazmi, 1999; Gratton and Truss, 2003).

The concept and processes of Strategic Human Resource Management (SHRM) developed in the
late The 1970s and the 1980s as a way of managing employees in an increasingly turbulent and fast-
changing, uncertain environment. One of the most prominent factors in history for the management of
human resources was primarily scientific research (1903) by Frederic W. Taylor, who proposed three
principles that were the basis of modern HRM according to Jamrog and Overholt (2004):

The Human Resource appointed for the job must be physically, mentally fit for the job and those who
aren't fit must be removed.

The Human resource must have trained to carry out the given specific task.

The Human Resources must be given incentives or rewards. [xxii]

Between 1950 and 1960, was the deployment of the automobile industry, promoting concern for
efficiency and performance, and parallel to it, the implementation of the sub systems of HR, known as the
Technicity phase by Wood (1995). During this period, despite the knowledge and understanding of how
people behave in organizations, the personnel management function was still regarded as a records unit
with operational character (Jamrog and Overholt, 2004).

The transition from personnel management to Human Resource Management had begun mainly
with the concepts divulged by North American authors between the 1960 and 1970 and since then, the
term HRM" has been increasingly adopted worldwide (Ahmed and Kazmi, 1999).

The 1980s also saw the evolution of HRM to the Strategic Management of Human Resources.
From the moment they began to identify the link with organizational effectiveness was justified for its
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approval and its role within organizations (Ewing and Caruana, 1999), no longer being seen only to answer
legal questions.

HRM encompasses Strategic HRM, which is a more specific approach to managing people to
improve organizational performance and measures the impact of these strategies on organizational
performance. The concept of Strategic HRM evolved in several ways. Strategic HRM can be expressed in
terms of planned human resource activities and deployments designed to achieve an organization's
objectives Strategic HRM integrated the HRM activities with organizational strategic objectives in an
organizational context.

These include the development of theoretical frameworks, views about the specific contributions
to organizational performance and the specific bundles of HR practices which include high-performance
work systems (HPWS) which consist of selective recruitment and selections, extensive employee
development and participation in decision-making. It also assumes that effective HRM activities improve
organizational performance. (Schuler and Jackson 2005; Boxall and Purcell 2008).

There is a need for more discussion on what sustainable HRM is, what is the role of HRM in
implementing the idea of sustainability in the organizations and what is the role of HRM in developing
sustainable HRM? As consequences of actions, there is a need for empirical research on how organizations
and employees perceive sustainable HRM, and, how sustainable HRM implemented.

B. Sustainable Development & Human Resource Management:

The time of Sustainable HRM has come. Governments should seriously consider working out
mechanisms with the private sector to draft out plans favoring and protecting the environment.
Organizations under the name of Corporate Social Responsibility (CSR) claim to pay-back to the
environment, but they need to go beyond normal activities and adopt more practices in routine for the
better implementation of their green initiatives, and these green initiatives can be a part of the broader CSR
as well (Mandip, 2012).

Ahmad (2015) highlights the introduction of areas such as Green Accounting, Green Marketing,
Green Retailing and others. Multinationals such as Toshiba, LG, and Sony are among the few brands that
are on this mission. Toshiba Environment report defines Green Management as, Green Management is an
initiative aiming at continuously improving the foundation of environmental management, such as the
development of personnel responsible for environmental activities, environmental management systems,
and environmental communication as well as conservation of biodiversity. The green management system
is a dynamic and constant administration arrangement of exercises and procedures to screen, avoid and
control pollutants of nature (Abbaspour, et al., 2006)

According to Denisi and Griffin (2009), HRM is the comprehensive set of managerial activities
and tasks concerned with developing and maintaining a qualified workforce in ways that contribute to
organizational effectiveness. HRM is a well-known and understood concept; therefore, the authors do not
focus more on establishing the importance or basic understanding of this term. GHRM is relatively a new
idea and is gaining limelight with the acknowledgment of the importance of environmental concerns and
role organizations can play.

Green HRM is not a stand-alone concept. Sharma and Gupta (2015) are also of the view that
Green HRM s a holistic and wider application of the notion of sustainability to an organization and its
personnel. Green actions can be inculcated into various steps or processes in an organization. Green HRM
involves the use of HRM to support sustainable use of resources in organizations (Rani and Mishra, 2014).

Some organizations, such as those mentioned in the introductory part of this paper, present
themselves as Green, they are working on building their image as Green organizations to capitalize on this
goodwill image. The GHRM framework is not complex and may not require a fundamental shift in the
structure of HRM functions but at the same time have a positive impact in the long run. GHRM can be
more fruitful if it is adopted by the organizations as part of the broader sustainable development.

Ahmad (2015) reiterates that Green HR efforts have resulted in increased efficiencies, cost
reduction, employee retention, and improved productivity, besides other tangible benefits. Organizations
need to become proactive and go for practices that can help them grow and at the same time enable
organizations for paying back to society. It is imperative to mention that literature about GHRM and its
implementation is mostly available in the context of developed economies and not in developing countries.

It is high time that developing countries should acknowledge the importance of a greener
sustainable environment and counter the growing global warming issues. GHRM can be one small but
effective strategy as a part of the broader mission. The Green HRM model can be assessed and evaluated
using a method developed by Tang et al. (2017) to support the research.

C. Recent Scenario of Human Resource Development in India:
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It’s no secret that employee’s attitudes about their jobs, their benefits and their employers can
range from exuberant to sour. What ‘s less well known and harder to find out is exactly what matter to
specific types of employees and how effective various types of HRD policies, practices and workplace
characteristic are, in spurring employee productivity and retention. Since human resource development and
management is culture sensitive, therefore we shall examine the recent scenario of HRD in India context
by having a brief preview of HRD scenario in the global context as discussed below:

More and more employers are assessing the value returned from each dollar spent on employees. They are
targeting specific programs and practice to the employees that value them the most and becoming more
important than ever. Determining what matter most to employees and aligning expenditures with priorities
is a strategic challenge for HRD function. Employee change continuously due, in part, to change changes
in personal preference but also in part to the chum that occurs as employees leave and new ones enter the
Organization. However, it is neither cost effective nor practical to satisfy every employee. Therefore,
understanding employees and issues they face holds the key to the function to respond quickly.

importance of all but one. Now professionals and employees differed on the relative importance of all but
one. Now the question arises whether HRD professionals are out of touch with the attitudes among their
own particular employees. Perhaps, in some Organization, HRD function is very much in tune with what
their employees are thinking, while in some others the gap may be larger. Finding out what really matters
to employees so that the Organization can maximize its investment in human resource is not an incident
undertaking. There are costs involved in doing surveys and in analyzing their results and there are there are
additional costs if an Organization does not show that it values the efforts.

Thus, it is that core HRD tools, tactics and programmes remains the same however employee needs and
priorities have changed and indeed changing. Employee ‘s values greatly professional developments, job
specific training and learning, career development and empowerment more than anything else, except
compensation. Employees are increasingly emphasizing opportunities for their development in order to
enhance their productive contribution to the Organization and derive satisfaction. Post 1991, India started
its phased economics restructuring to provide domestic Organizations the time and competencies to face
greater competition. The liberalization paved the way for integration of India economy

with the global economy. It opened many opportunities for growth through the removal of artificial
barriers on pricing and output decisions, investments, mergers and acquisition, joint ventures, technology
imports, import of foreign captain etc., this enabled Indian Organizations an opportunity to expand,
diversify, integrate and globalize more freely.

Indian Organizations have to develop the workforce capable of taking up challenges thrown by the new
economic environment. To tackle this challenging situation, Indian academics a nod practitioner have both
advocated the adoption of the concept of human resource development. The adoption of professionalized
HRD practices in India is recent phenomenon, but has gained momentum in the past ten years.

Findings, Suggestions & Limitations:

To summarize the findings, some key characteristics of a sustainability perspective in HRM
derived in this study and the related theoretical literature are listed as, having a long-term approach and
foresight, creating organizational dynamics, emphasizing on creating equal and non-discriminatory
learning opportunities, regeneration and development of HRs, the implementation of appropriate policies
to create work-life balance including flexible or floating working hours and distance working.

Targeted, a diverse, flexible, and motivational reward system that is consistent with sustainability
goals, Caring for the interests of different groups of stakeholders, Caring for the health and safety of HRs,
Efforts to gain and maintain social legitimacy through long-term investment appreciation and
responsibility towards society and other stakeholders, make use of the restrictions and turn them into
opportunities through creativity and innovation, Gaining sustainable competitive advantage, Creating
corporate sustainability.

Conclusion:

Sustainable Human Resource Management is an extremely new subject for HR and empirical
studies to evaluate and demonstrate best practices for more sustainable HRM-based organizations.
Sustainability is a strategic issue for HRM that is necessary for a company's long-term access to resources
needed for business in the future including human resources and long-term viability to maintain the social
legitimacy of their commercial operations for which they need to control the risks from producing negative
externalities on natural and social environments.

This ultimately leads to the long-term sustainability and capability of organizations as well as
resilience and sensitivity to external environmental change within those organizations that positively
influence their efficiency and effectiveness. The paper has a limitation is that no specific organizational
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sustainable HRM analysis has been made. Future research could be made on some specific organizational

aspects

In sum, Sustainable HRM can be viewed as facets of modern integral management model, in

continual dynamic interaction that brings about a potential for improved competitive advantage and
business performance and as the opportunity for HR to prove its own legitimacy and strategic position.
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Abstract

The most notable feature of Kerala’s agricultural development is the emergence of cash crops as a
dominant sector over the five decades. The data analysis shows that the proportion of area under food
grains declined from mid-seventies and an increasing role of cash crops over food crops. The nature of
changes in area indicates that paddy land has been diverted either to other crops, mainly cash crops or to
non-agricultural purposes such as sites for construction of building, brick-mining and infrastructural
facilities such as roads, railway, canals etc. The shift in cropping patterns from food crops to cash crops
and also the shift from eco-friendly subsistence farming to profit-induced cultivation using chemical
fertilizers and poisonous pesticides have accelerated the pace of biodiversity loss. The results have been an
acute shortage of drinking water in summer, falling water tables, soil erosion and climatic changes. Thus,
in short, the shifts in cropping pattern in favour of cash crops and the consequent reduction in area under
food crops is an issue of great concern that has longterm implications for the food security and ecological
and environmental balance of the State.
Key Words: Cropping pattern- land use pattern - food crops- cash crops- sustainability
Plantation Crops

In view of the potential for export, employment generation and poverty alleviation, plantation
crops play a vital role in the national and state economy. Each of the four plantation crops of South India
has its distinct characteristics and economic problems. Kerala has a substantial share in the four plantation
crops of rubber, tea, coffee and cardamom. These four crops together occupied 7.11 lakh ha, accounting
for 27.7 per cent of the total cropped area in the State. Kerala’s share in the national production of rubber
is 72.6 per cent. The per centage share in cardamom, coffee and tea were 91.3 per cent, 20.5 per cent and
5.2 per cent respectively in the year 2020-21.

Table.1
Plantation Crops- Area, Production and Productivity in Kerala (2018-19 to 2020-21)
2018-19 2019-20 2020-21

AREA (ha)
Tea 36474 35871 35871.16
Coffee 84976 85880 85880
Rubber * 551200 551030 550650
Cardamom 38882 39697 39143
PRODUCTION (MT)
Tea 60760 59260 66850
Coffee 64676 65459 68545
Rubber * 492500 533500 519500
Cardamom 11535 10076 20570
PRODUCTIVITY
(kg/ha)
Tea 1666 1652 1864
Coffee 761 762 798
Rubber* 1549 1559 1534
Cardamom 297 254 526

Source: Directorate of Economics and Statistics, Economic Survey

Note: * Provisional data from Rubber Board

Considering the significant role of plantation in the economy, focus on initiatives to improve
processing and value addition of plantation crops in addition to expanding, replanting and productivity, can
enhance the revenue flow from plantations.
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Rubber

The world Natural Rubber (NR) production in 2020 was 13.008 million tonnes as against 13.700
million tonnes produced in 2019, registering a decline of 5.1 per cent in production. In 2020, among the
main NR producing countries, Thailand recorded the highest production of 4,372,000 tonnes followed by
Indonesia and Vietnam. India was the sixth largest producer with a share of 5.5 per cent of world
production.

Rubber occupies the second largest area in the State next to Coconut with 21.43 per cent of the
gross cropped area. In Kerala, the area and production of rubber decreased by 0.06 and 2.62 per cent
respectively in 2020-21 compared to 2019-20. The rubber production was 5.195 lakh tonnes from an area
of 5.5 lakh hectares.

Coffee

The International Coffee Organization estimated the global coffee production in 2020-21 as 169.6
million bags (of 60 kilo bag) with 0.8 million bag increase over 2019-20. Brazil stands first in coffee
production with a share of 37.4 per cent of the global production followed by Vietnam with 17.4 per cent.
India is in seventh position with 3.4 per cent share. Domestic coffee production in 2020-21 was 334
thousand tonnes with Arabica production of 99 thousand tonnes (29.6 per cent) and Robusta at 235
thousand tonnes (70.4 per cent). This represents an overall increase in total production as well as within the
break-up of Arabica and Robusta production by 34.7 thousand tonne, 8.6 thousand tonne and 26.1
thousand tone respectively compared to 2019-20.

With respect to Kerala, the production of coffee increased from 65,459 metric tonnes in 2019-20
to 68,545 metric tonnes in 2020-21. The area planted under coffee was maintained at 85,880 ha in 2020-
21. The productivity of the crop in Kerala was 798 kg per ha. Among the coffee producing States in the
country, Kerala stands second in coffee production next to Karnataka.

Focus on productivity improvement of existing coffee plantations by systematic planting and
adequate irrigation facilities can facilitate increase of coffee production in the State. Encouraging coffee
growers to access high value specialty markets through production of eco certified coffees would help to
realize higher returns. Value addition through improved technologies, formation of FPOs and direct market
access to coffee growers through e-platforms would help the coffee sector, both in terms of production as
well as marketing.

Tea

The world tea production in 2020 shows an increase of 1.75 per cent despite the Covid-19
pandemic affecting the tea growing regions. As per the International Tea Committee data, China ranks first
in tea production contributing to 47.6 per cent of the total world production of 6,269 million kg in 2020.
The growth in production is attributed to increase in area, usage of improved planting materials, employing
advanced technology and adopting integrated package of practices for tea cultivation. India is the second
largest producer of tea. The performance of tea production sector in the country over the last ten years had
shown a substantial increase till 2019-20. The lockdown measures due to Covid-19 pandemic resulted in
decline in production in 2020-21. As per the Statistics of Tea Board the domestic tea production in 2020-
21 was 1,283.03 million kg which is lesser by 77.78 million kg of 2019-20. As against the previous year,
the South Indian tea production showed an increase, while North Indian production was lower.

Kerala accounted for 5.2 per cent of the total domestic production of tea in the country in 2020-21.
Both, the production and productivity of tea in the State increased by 12.8 per cent to 66.85 million kg and
1,864kg/ha respectively compared to 2019-20. The import of tea in India has recorded an increase of 51
per cent since 2015-16 which is a matter of concern. With the domestic tea sector facing a setback due to
increasing cost of production from high input cost and high wage rate, it is necessary to regulate the import
of tea in the country.
Cardamom

India is the second largest producer of cardamom in the world and is a significant player in
international trade due to the unique aroma and flavour of Indian cardamom. As per the advance estimate
of Spices Board 2020-21, cardamom production in India in 2020-21 is estimated at 22.520 thousand
tonnes. This is double the production compared to 2019-20. The price of cardamom which had increased to
a record high of (7 2,9(8.50 per kg in 2019-20 witnessed a sharp decline to (7 1,513.02 per kg in 2020-21.

Kerala holds the major share in cardamom production contributing to 91.3 per cent of the total
production. The production of cardamom in the State has doubled in 2020-21 compared to 2019-20
recording 20,570 metric tones.
Cropping Pattern
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The cropping pattern in the State is quite different from that at the national scene owing to the
topography and climatic conditions of Kerala. Perennial crops dominate the cultivated area in the State.
Over the years, the share of perennial crops has been gradually increasing. Table.2 shows the change in the
area under different crops during 1960-61 to 2019-20.

Table. 2
Share of area under major crops in total cropped area in Kerala (Per cent)
Crop 1960-61 1970-71 1980-81 1990-91 2000-01 2010-11 | 2019-20
Rice 32.66 29.83 28.88 18.22 11.50 8.77 7.66
Coconut 21.44 24.71 23.68 28.69 30.98 29.18 29.41
Rubber 5.24 6.15 8.24 12.72 15.70 19.69 21.31
Pepper 2.43 3.42 3.75 5.58 6.59 6.43 3.24
Cardamom 1.22 1.63 1.87 2.22 1.37 1.56 1.54
Cashewnut 2.32 3.52 4.89 3.83 2.85 1.83 1.54
Tapioca 10.21 10.17 8.76 4.77 3.68 2.80 2.40
Coffee 0.72 1.08 2.00 2.48 2.80 3.18 3.32
Tea 1.60 1.29 1.25 1.15 1.22 1.38 1.38

Source: Government of Kerala (Various Years), Economic Review, State Planning Board,

Thiruvananthapuram.

The Table shows the cropping pattern of major crops in Kerala from 1960-61 to 2019-20. From
the Table, it is clear that the area under major cash crops, namely coconut, rubber, pepper, coffee, tea and
cardamom accounted for 60 per cent of the gross cropped area in the state. The area under two major food
crops, rice and tapioca, declined drastically to the tune of 7.66 per cent and 2.40 per cent respectively in
2019-20. It may infer that the relative contribution of rice to the total cropped area consistently declined in
Kerala.

The most notable feature of Kerala’s agricultural development is the emergence of cash crops as a
dominant sector over the five decades. The most significant segment in this category is the plantation crops
consisting of rubber, tea, coffee and cardamom. Among this crops, rubber emerged as the most significant
crops with largest area in the state. The area was 5.24 per cent in 1960-61 to 21.31 per cent in 2019-20.
Similarly the coffee was 0.72 per cent to 3.32 in 2019-20. Cardamom 1.22 per cent to 1.54per cent and tea
from 1.60 per cent to 1.38 per cent in 2019-20. Another cash crops, Pepper, also increased from 2.43 per
cent to 3.24 per cent in 2019-20.

The data analysis shows that the proportion of area under food grains declined from mid-seventies
and an increasing role of cash crops over food crops. The nature of changes in area indicates that paddy
land has been diverted either to other crops, mainly cash crops or to non-agricultural purposes such as sites
for construction of building, brick-mining and infrastructural facilities such as roads, railway, canals etc.
The factors influencing the shift included large increase in cost of cultivation of rice without corresponding
increase in its price, relative price changes in favour of competing crops, problems of managing labour,
state policies relating to land tenure etc.

The shift in cropping patterns from food crops to cash crops and also the shift from eco-friendly
subsistence farming to profit-induced cultivation using chemical fertilizers and poisonous pesticides have
accelerated the pace of biodiversity loss. Massive conversion of low-lying areas for non-agricultural
purposes has led to a distortion of the balance of wetland ecosystems in ecologically fragile region. The
conversion of paddy fields into areas to cultivate crops such as bananas and ginger has serious implications
in Kerala. Large scale filling of paddy fields and leveling of hills have affected the ecosystem of the
region. The results have been an acute shortage of drinking water in summer, falling water tables, soil
erosion and climatic changes. Thus, in short, the shifts in cropping pattern in favour of cash crops and
consequent reduction in area under food crops is an issue of great concern that has longterm implications
for the food security and ecological and environmental balance of the State.
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Introduction :

Water is essential for our survival. The field of water resources management will have to continue
to adapt to the current and future issues facing the allocation of water with the growing uncertainties of
global climate change and the long term impact of past management actions, this decision making will be
even more difficult it is likely that ongoing climate change will lead to situation that have not been
encountered. As a result, alternative management strategies including participatory approaches and
adaptive capacity are inceasingly being usual to strengthen water decision making.

Conserving water has become a prime environmental concern. Clean water is becoming
increasingly source globally with deforestation, surface runoff increase and the subsoil water table drop as
water has no time to seep slowly into ground once the vegetation is cleared.

Water serves not only to quench the thirst but also to meet the food requirements because it is on
essential raw material in the process of photosynthesis through which green plants make food that is used
by all trophic levels directly or indirectly. Ambient humidity which is indeed the invisible form of water
that surrounds us is necessary to prevent desiccation of terrestrial life forms. Thus it can be said that water
is biological essential and it serves as milieu internal as well as milieu external.

Water scarcity is being driven by two converging phenomena : growing fresh water use and
depletion of usable freshwater resources. Water use has been growing globally at more than twice the rate
of population increase in the last century, and an increasing number of regions are reaching the limit at
which water services can be sustainably delivered, especially in arid regions water scarcity will be
exacerbated as rapidly growing urban areas place heavy pressure on neighboring water resources.

When we waste water, we do not realize that it affects the lives of all of us, in so many different
ways water has to be equitably and fairly distributed so that household use, agriculture and industry all get
a share of the water. Its overuse and misuse due to various activities that waste water or course pollution
has led to serious shortage of potable drinking water. Thus water conservation is linked closely with
overall human well being.

At the global level, 31 countries are already shorts of water and by 2015 there will be 48 countries
facing serious water shortages. The UN has estimated that by the year 2050, 4 billion people will be
seriously affected by water shortages. This will lead to multiple conflicts between countries over the
sharing of water. Around 20 major cities in India face chronic or interrupted water shortages. There are
100 countries that share the water of 13 large livers and lakes. International accords that will look at a fair
distribution of water in such areas will become critical to world peace. India and Bangladesh already have
a negotiated agreement on the water use of Ganges.

Water management, therefore, is the need of time. It is the management of water resources for the
coming generations. It involves the activity of planning, developing, distributing and managing the
optimum use of water resources. There are different methods through which water management
preservation can be done, some of them are explained below.

Management Of Surface Water Resources :

1] Canal Water : The lion's shares of water go to irrigation as compared to industries and drinking. The
canal network arid region is passing through vast sandy tract and the cultural command area is also sandy
in nature. Due to such terrain conditions, significant amount of water is lost through conveying systems
and irrigation methods. This loss of water could be saved by management on farm and form distribution
systems.

2] Runoff Water : For education in the suspended sediment load in the runoff from catchments, adequate
soil and water conservation measures are required, if adopted in the arable and no arable lands in the
catchment areas. Such measures may be the establishment of vegetative barriers, contour trenches and box
cumpit, contour furrows, diversion channels and stabilization of natural drainage lines. Therefore, the large
capacity storage reservoirs are not desirable in the arid region because of unfavourable climatic,
morphological, geological and hydrological conditions.
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3] Khadins : During monsoon season, the cropped land of Khadins is usually under submergence by
runoff received from rocky rugged hills and steeper plateaus. Obviously, every year submergence of
cropped land increases the salinity of soils.

4] Nadis and Tanks : The inhabitants of the arid region harness the meager rainfall in the form of dugout
ponds locally known as nadis and in cisterms called tanks. These are an age old practice of harnessing
water untilized for drinking by human and livestock population. Nadis should be managed in the following
ways to reduce problem.

It has high evaporation and seepage losses of water, which can be reduced by providing LDPE lining for
minimizing the seepage losses.

Tree plantation for shading the water surface to minimize the evaporation losses.

By providing wind mill or hand pump for withdrawal of water.

5] Anicut : Anicut is a structure constructed across a stream. It is an earth fill section with section with a
spillway and is designed to hold sufficient water to submerge a substantial upstream area during the rainy
season. The retained water sinks into soils profile and then seeps down to replenish adjacent wells. There
wells are used for irrigating small patches of land for the establishment of forest trees and for other uses.
Methods Through Which Water Management Preservation Can Be Done :

Rainwater Harvesting :

Rain water harvesting (RWH) is the collection and storage of rain, rather than allowing it to
runoff. Rain water is collected from a roof-like surface and redirected to a tank, cistern, deep pit (well,
shaft or borehole), aquifer, or a reservoir with percolation. Dew and fog can also be collected with nets or
other fools. Rainwater harvesting differs from stromwater harvesting as the runoff is collected from roods,
rather than creek, drains roads or any other land surfaces. Its uses included watering gardens, livestock,
irrigation, domestic use with proper treatment and domestic heating. The harvested water can also be
committed to longer-term storage or ground water recharge.

Groundwater Recharge :

Groundwater recharge is the enhancement of natural groundwater supplies using manmade
conveyances such as infiltration basin, trenches, dams or injection walls.

Aquifer storage and recovery (ASR) is a specific type of groundwater recharge practiced with the purpose
of both augmenting ground water resources and recovering the water in the future of various uses.
Avrtificial ground water recharge :

Groundwater levels are declining across the country as our withdrawals exceed the rate of aquifers
to naturally replenish themselves, called recharge. One method of controlling declining water level is by
using artificial groundwater recharge. Artificial recharge is the practice of increasing the amount of water
that enters an aquifer through human controlled means.

Drip Irrigation :

Drip irrigation is a type of micro-irrigation system that has the potential to save water and nutrient
by allowing water to drip slowly to the roots of plants, either from above the soil surface or buried below
the surface. The goal is to place water directly into the root zone and minimize evaporation. Drip irrigation
systems distribute water through a network of values, pipes, tubing and emitters. In the drip irrigation
process, water and nutrient are delivered across the field in pipes called ‘dripper lines' futuring smaller
units known as drippers. Each dripper supplies a measured, precisely controlled uniform application of
water, nutrients and other required growth substances directly into the routzone of the plant.

Grey water :

Grey water is gently used water from your bathroom sinks, showers, tubs and washing machines.
It is not water that has come into contact with faces, either from the toilet or from washing diapers. Grey
water may contain traces of direct, food, grease, hair and certain household cleaning products. While grey
water may look "dirty™ it is a safe and even beneficial source of irrigation water in a yard.

Sewage water treatment :

Sewage treatment is the process of removing contaminants from municipal waste water,
containing mainly household sewage plus some industrial waste water. Physical, Chemical and biological
processes are used to remove contaminants and produce treated waste water that is safe enough for release
into environment. A byproduct of sewage treatment is a semi-solid waste of scurry, called sewage sludge.
The sludge has to undergo further treatment before being suitable for disposal or application to land.
Conjunctive use:

Conjunctive use is a caten-phrase for coordinated use of surface water and ground water, literally
going with the flow to maximize sufficient yield. Conjunctive use of ground water and surface water in an
irrigation setting is the process of using water from the two different sources for consumptive purposes.

Dr. R.R. Senad 43



IJAAR Vol.2 Issue-5 ISSN - 2347-7075

Conjunctive use can refer to the practice at the farm level of sourcing water from both a well and from an
irrigation delivery canal, or can refer to strategic approach at the irrigation command level where surface
water and ground water in puts are centrally managed as an input to irrigation systems.

Aquifer Storage And Recovery :

Aquifer storage and recovery (ASR) is the direct injection of surface water supplies such as
potable water, reclaimed water (i.e. rainwater) or river water into a qualifier for later recovery and use. The
injection and extraction is often done by means of a well. In areas where the rain water cannot percolate
the soil or where it is not capable of percolating it fast enough. (i.e. urban areas) and where the rainwater is
thus diverted to rivers, rainwater ASR could help to keep the rainwater within an area. ASR is used for
municipal, industrial and agricultural purposes.

Desalination :

Desalination is a process that takes away mineral components from saline water. More generally,
desalination refers to the removal of salts and minerals from a target substance, as in soil desalination,
which is an issue for agriculture. Saltwater is desalinated to produce water suitable for human consumption
or irrigation. The byproduct of the desalination process in brine. Desalination is used on may seagoing
ships and submarines. Most of the modern interest in desalination is focused on the cost effective provision
of freshwater for human use. Along with recycled waste water, it is one of the few rainfall independents
water sources.

Water Management Plans At Environmental Protection Agency (EPA) :

Water management plans help individuals facilities set long and short term water conservation
goals. EPA has 27 signed water management plans that outline the best management practice for 30
different facilities.

Top 10 Water Management Techniques :
Meter / Measure / Manage :

Metering measuring facility water use help to analyze serving opportunities. This also assures the
equipment is run currently and maintained properly to help prevent water waste from leaks or
malfunctioning mechanical equipment.

Optimize Cooling Towers :

Cooling tower provide air conditioning for laboratories and are large consumers of water cooling
tower operations can be optimized by carefully controlling the ratio of water discharged to water
evaporated. The ratio of evaporation to blow down is called the cycle of concentration. For maximum
water efficiency, cooling tower should be operated at six or more cycles of concentration.

Replace Restroom Fixtures :

The U.S. Department of Energy established federal water efficiency standards in the 1990s. Prior
to that, Most EPA facilities had inefficient sanitary fixtures. For ex. toilets used 3.5 gallons per flush (gpF).
Eliminate Single - Pass Cooling :

Single pass cooling circulates a continuous flow of water just once through the system for cooling
in it s laboratories, Instead, facilities have air-cooled or recirculating chilled water systems.

Use Water Smart Landscaping And Irrigation :

Planting native and drought - tolerant plant species minimizes the need for supplemental
irrigation. Landscape water use can also be reduced 10 to 20 percent by having an irrigation water audit.
EPA Seluts audit professionals certified through a water sense labeled program. Water sense labeled
weather-based irrigation controllers or soil moisture sensors are used to water only when plants need it.
Control Steam Sterilizer Water :

Steam sterilizers use cooling water to temper steam condensate discharge from the sterilizer to the
laboratory drain. Many older sterilizers discharge a continuous flow of tempering water to the drain, even
when it is not needed. EPA has retrofitted sterilizers with attempting water control kit or replaced old
steam sterilizers with models that only apply tempering water when needed.

Reuse Laboratory Culture Water :

Several EPA laboratories require water for aquatic culture research. In some cases, culture water is
pumped into laboratory specimen tanks from local bodies of water, such as lakes or bays. It is then
discharged into the sewer or treated and returned to the body of water.

Control Reverse Osmois Systems Operation :

Up to 10 percent of a laboratory's water consumption can be related to the multistep process of
generating deionized (DI) purified water through reverse osmosis (RO). Water savings can be achieved by
carefully regulating purified water generation rates to meet laboratory demand and making sure that
system are sized accordingly.
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Recover Rainwater :

Recovery system capture rainwater from the roof and redirect it to a storage tank. This water is
used for flushing toilets, supplying cooling towards and irrigating the landscape.
Recover Air Handler Condensate :

Air conditioning units produce condensate water from the cooling coils. Many EPA laboratories
are capturing this water for use as cooling tower make up water.
Conclusions :

Water resource management is the activity of planning, developing, distributing and managing the
optimum use of water resources. Water management methods should be adopted strategically, keeping in
mind the need for the work to be implemented. Needless to say that water is prime natural resource, a basic
human need and a precious national asset. No doubt water management is the essential need of the time to
develop happy, healthy, satisfied of life.
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Abstract:

Heavy metals are found naturally in the earth. They become concentrated as a result of human
caused activities and can enter plant and animal (including human) tissues via inhalation, diet, and manual
handling. Some elements otherwise regarded as toxic heavy metals are essential, in small quantities, for
living organism..(Wikipedia) Their toxicity depends on several factors including the dose, route of
exposure, and chemical species, as well as the age, gender, genetics, and nutritional status of exposed
individuals. Because of their high degree of toxicity, arsenic, cadmium, chromium, lead, and mercury rank
among the priority metals that are toxic These metallic elements induce multiple organ damage, even at
lower levels of exposure. They are also classified as human carcinogens (known or probable) according to
the U.S. Environmental Protection Agency, and the International Agency for Research on Cancer. In
humans, heavy metal poisoning is generally treated by the administration of chelating agents.

Keywords: Heavy metals, Sources , Potential for human exposure ,Mechanism of lead toxicity , treatment
by chelating agent.
Introduction:

Heavy metals are defined as metallic elements that have a relatively high density compared to water
[1] [2].With the assumption that heaviness and toxicity are inter-related, heavy metals
also include metalloids, such as lead , arsenic, that are able to induce toxicity at low level of
exposure [2][3]. These heavy metals are distributed in the environment through several natural processes
such as volcanic eruptions, spring waters, erosion, and bacterial activity, and through anthropogenic
activities which include fossil fuel combustion, industrial processes, agricultural activities as well as
feeding [4]. These heavy metals do bioaccumulate in living organisms and the human body through
various processes causing adverse effects. In the human body, these heavy metals are transported and
compartmentalized into body cells and tissues binding to proteins, nucleic acids destroying these
macromolecules and disrupting their cellular functions. As such, heavy metal toxicity can have several
consequences in the human body. It can affect the central nervous function leading to mental disorder,
damage the blood constituents and may damage the lungs, liver, kidneys and other vital organs promoting
several disease conditions [5]. Also, long term accumulation of heavy metals in the body may result in
slowing the progression of physical, muscular and neurological degenerative processes that mimic certain
diseases such as Itai itai disease ,Wilkinson’s disease ,Parkinson’s disease and Alzheimer’s disease [5].
This chapter will highlight on the various sources of Lead and the processes that promote their exposure
and bioaccumulation in the human body. More focus will be laid on the various mechanisms that leads to
lead toxicity with emphasis on macromolecule and cellular damages, carcinogenesis, neurotoxicity and the
molecular basis for their noxious effects. The various toxic effects along with the signs and symptoms and
treatment of lead in the human body will be discussed.
Sources Of Lead In The Environment

Lead (Pb) on routine basis used for storage batteries, ammunition ,cable covering , plumbing,
nuclear reactors, paints and manufacture of tetraethyl Pb, radiation shields around X-ray equipment. An
oxide of lead is used in producing fine crystal glass and flint glass, solder and insecticides. Lead is highly
toxic metal and its routine use has caused excess environmental contamination and health related problems
in many parts of the globe[6]. The main source of lead exposure includes industrial processes, food and
smoking, drinking water and domestic sources and daily house based sources of lead were gasoline and
house paint, which has been extended to lead bullets, pewter pitchers, plumbing pipes, toys, storage
batteries and faucets [7]. Exposure to lead occurs mainly via inhalation of lead-contaminated dust particles
or aerosols, and ingestion of lead-contaminated food, water, and paints[8] [9]. Poisoning due to lead occurs
mainly by ingestion of food or water contaminated with lead. However accidental ingestion of
contaminated soil, dust or lead based paint may also result in poisoning[10]. Traditional medicines were
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also found to contain heavy metals including lead. A number of diseases have been reported due to
consumption of traditional medicine[11]. Ayurvedic medicines are considered to be heavily contaminated
with heavy metals. In one recent study the blood lead levels were evaluated in consumers of ayurvedic
medicines. Of the 115 participants 40% were found to have an elevated blood lead levels of 10 ug/dL or
above and 9.6% had blood lead levels above 50 pg/dL [12][14]. Recently a patient taking Chinese folk
remedies was reported to suffer from dysplastic changes in erythroid precursors due to lead poisoning
[13][14].Lead toxicity may be caused through fruits and vegetables contaminated with high lead levels
from the soils where they were grown. The soil accumulates lead levels generally from pipes, lead paint
and residual emissions from leaded gasoline that was used before the Environment Protection Agency
issued the regulation around 1980. In order to prevent the general population from domestic lead
poisoning, it is necessary to educate people about the major sources of lead poisoning[14]. Lead from
water pipes coming into homes is one of the major sources [15].

Effluents from storage battery industries
=

Sources of lead
in environment

Urban soil waste

Metal plating & finishing operations

Factory chimneys

S <

Exhaust from automobiles

-
Inequitable use of ‘fertilizers & pesticides
Sources of lead in environment

Potential For Human Exposure

Lead is thought to be quickly absorbed in the blood stream and is believed to have adverse effects
on certain organ systems like the central nervous system, the cardiovascular system, kidneys, and the
immune system [10]. The nervous system is the most vulnerable target of lead poisoning. Headache, poor
attention spam, irritability, loss of memory and dullness are the early symptoms of the effects of lead
exposure on the central nervous system (CNS)[2]. Morever, the absorption of lead occurs more quickly in
children than in adults. Children, due to their childish behaviour, are more prone to ingest and inhale dust
contaminated with lead[16] . Anemia may develop with Pb poisoning via the inhibition offerrochelatase
and &-aminolevulinic acid dehydratase (ALAD), the two of many enzymes involved in heme biosynthesis.
The inhibition of ferrochelatase and ALAD by lead decreases heme synthesis which leads to
anemia[17][24]. Exposure to lead is of special concern among women particularly during pregnancy. Lead
absorbed by the pregnant mother is readily transferred to the developing fetus[2] [18]. Human evidence
linking preferential exposure to Pb with reduced birth weight and preterm delivery [19], and with neuro-
developmental abnormalities in offspring [20]. Several antioxidant molecules such as GSH and GSSG as
well as antioxidant enzymes including SOD, CAT, GPx, and glutathione reductase (GR) may have
fluctuations due to Pb exposure and consequent oxidative stress. Pb has high affinity to the reactive —-SH
group of GSH and is able to decrease the GSH levels. GPx, CAT, and SOD are metalloproteins that their
antioxidant functions to detoxifying free radicals could be affected due to Pb exposure. Lead can induce
oxidative damage in different organs via direct effect on membrane lipid peroxidation and reducing
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antioxidant parameters [21][22][24]. The pulmonary function tests (PFT) and respiratory symptoms in 108
battery manufacturingworkers and 100 control subjects were evaluated. The lead concentrations in serum
and urine of workers were significantly higher while the PFT values were significantly lower than the
control group. In addition, the frequencies of respiratory symptoms including chest tightness (26%), cough
(17%), and sputum (16%) were significantly higher in battery manufacturing workers compared to the
control group [23][24].

Mechanism Of Lead Toxicity:

One of the major mechanisms by which lead exerts its toxic effect is through
biochemicalprocesses which include lead's ability to inhibit or mimic the actions of calcium and to
interactwith proteins [8] [2]. Following exposure to lead, the element is absorbed into and transported by
the bloodstream to other tissues. Once absorbed, lead accumulates in three compartments: blood, soft
tissues, and bone. In blood, approximately 99% of the lead is found in the erythrocytes, leaving about 1%
in the plasma and serum [25][32]. The concentration of lead in plasma is more significant than that in
whole blood as the means of distribution to target organs, i.e. brain, lungs, spleen, renal cortex, aorta, teeth,
and bones [26][27]. The kinetics of lead transfer from blood to soft tissues is low and takes approxi-
mately 4 to 6 weeks [26]. Lead in blood has an estimated half- life of 35 days [28], in soft tissue 40 days
[29], and in bones 20 to 30 years [30]. The biological half-life of lead may be considerably longer in
children than in adults [29]. The initial distribution of lead through- out the body is dependent on blood
flow to the tissues. More than 95% of lead is deposited in skeletal bone as in- soluble phosphate [26].
Within the skeleton, lead is incorporated into the mineral in place of calcium. Lead binds to biological
molecules and thereby interfering with their function by a number of mechanisms. Lead binds to
sulfhydryl and amide groups of enzymes, altering their configuration and diminishing their activities. Lead
may also compete with essential metallic cations for binding sites, inhibiting enzyme activity, or altering
the transport of essential cations such as calcium [16] [31].The adverse effects of lead appear even with
blood concentrations as low as 10 pg/dl. The best understood toxic effects of lead involve heme synthesis,
as lead inhibits three impor-tant enzymes participating in the process, i.e. delta aminole-vulinic acid
dehydratase, delta aminolevulinic acid synthase,and ferrochelatase [33]. It is suggested that the inhibition
ofdelta aminolevulinic acid dehydrates starts at values as lowas 5 pg/dl. At higher lead concentrations this
inhibition is very pronounced, reaching 50% inactivation at blood lead levels of 16 pg/dl and 90%
inactivation at 55 pg/dl, resulting in the accumulation of delta aminolevulinic acid in plasma and its
excretion in urine. Because this enzyme is normally present in great quantities, the inhibition of its activity
may pass unnoticed [33][34]. Ferrochelatase is the enzyme that catalyzes the incorporation of iron into the
porphyrin ring. If, as a result of lead toxicity, the enzyme is inhibited and its pathway is interrupted, or if
adequate iron is not available, zinc is substituted for iron, and zinc protoporphyrin concentrations increase.
The critical target, however, seems tobe the enzyme’s heme synthesis, essential for the insertionof iron into
the precursor, protoporphyrin 1X [35][36]. The major consequences of this effect, which have been
evaluated in both adults and children, are reduction of circulating levels of hemoglobin and the inhibition
of cytochromeP 450-dependent phase | metabolism [35]. Lead clearly inhibits normal hemoprotein
function in both respects, which results in basophilic stippling of erythrocytes related to clustering of
ribosomes and microcytosis when blood lead levelsare 20 pg/dl. Thus microcytic hypochromic anemia is
often diagnosed in victims of lead exposure. In vitro and in vivo studies indicated that lead compounds
cause genetic damage through various indirect mechanisms that include inhibition of DNA synthesis and
repair, oxidative damage, and interaction with DNA-binding proteins and tumor suppressor
proteins[16][37].

Treatment Of Lead Poisoning:

It is recommended to frequently wash the children’s hands and also to increase their intake of
calcium and iron. It is also recommended to discourage children from putting their hands, which can be
contaminated, in their mouth habitually, thus increasing the chances of getting poisoned by lead[38]. The
first step is to perform a confirmatory venous lead level assessment. This should be performed
immediately if the screening result is >70 pg/dl, within 48 hours if the result is between 45 and 69 pg/dl,
within 1 week if the result is 20 to 44 pg/dl, and within 1 month if the result is 10 to 19 pg/dl. If the confi
rmatory lead levels are still between 10 and 14 pg/dl, lead level testing should be repeated within 3 months
[59]. Chelation therapy may be considered, but is not routinely recommended at blood lead levels of <45
ug/dl [39].

Chelating Agents
1.Dimercaprol (BAL):
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Dimercaprol, also known as British Anti-Lewisite (BAL). It increases the urinary excretion of
heavy metals through the formation of stable, nontoxic, soluble chelates. BAL lacks stability in water and
is administered in an oil solution as a deep intramuscular injection. It was the first chelating agent found to
be useful in the treatment of childhood lead poisoning. Despite the high incidence of side effects (fever,
allergy), BAL has remained in use for more serious lead poisoning because of concerns that CaNa2EDTA
therapy may translocate lead into the central nervous system and increase the potential for encephalopathy.
Traditionally, pre-treatment with BAL has been recommended to avoid precipitation of encephalopathy
[40].

2.Calcium Disodium EDTA (CaNa2EDTA):

Lead poisoning is generally treated by using chelating salt disodium calcium edentate, which is
the calcium chelate of the disodium salt of ethylene-diamine-tetracetic acid (EDTA). Such chelating agents
have a great affinity to the removing agent. The chelating agent for lead has a greater affinity to lead than
calcium and so the lead chelate is formed by exchange. This is then excreted in urine ,leaving behind
harmless calcium. It increases the urinary excretionof lead through the formation of a non-ionizing, soluble
chelate. Because the use of CaNa2EDTA may cause increased lead concentration in the central nervous
system, it should be administered after BAL is given[40][41].
3.Succimer (2,3-meso-dimercaptosuccinic acid or DMSA)

This is an oral chelation agent that is approved by the United States Food and Drug
Administration (FDA) for the treatment of lead poisoning in children and is also effective in adults. It is
chemically similar to BAL, but has greater solubility in water, has a high therapeutic index, and is
absorbed through the gastrointestinal tract. The recommended doseby the manufacturer is 10 mg/kg three
times a day for five days, followed by 10 mg/kg twice a day for two weeks. This dose, which has been
found to be acceptable in treating some adults, can be quite high for others, especially for heavier adults.
Due to the lack of data on adult treatment with DMSA, an adult dose level of 500 mg twice a day for two
weeks has also been given as a sensible maximum limit until additional clinical data become available for
adults [40].A new technique called nano-encapsulation of antioxidants may provide improved
biodistribution and bioavailability of poorly soluble therapeutics through solubilisation . Encapsulation of
curcumin in a pluronic block copolymer demonstrated a slow and sustained release of curcumin and
showed anticancer activity comparable with free curcumin (42).

Conclusion:

In this review we summarized sources , effect and treatment of lead poisoning.Failure in heavy
metal exposure can cause adverse effect on living organism and surrounding environment .Potential health
hazard of lead poisoning still exist and are increased due to lack if knowledge regarding dangerous for
working with lead. Lead toxicity is significant and preventable health problem. Large population screening
based studies are needed to find strategies to control harmfull effect of metal toxicity. Chelation theory has
contributed in reduction of mortality for acute lead encephalopathy and chronic renal damage.
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Abstract

One of the most evergrowing and extensively broad commercial sector’s inudtry is Cosmeceutical
industry. The cosmetics industry is growing day by day with its high demand and applications, increasing
demand lead pressure on its manufacturers to invent newer methods of production to acquire consumers
needs and satisfaction with desireable and effective products. For such reasons Nanotechnology and
nanomaterials are applied because of its promising properties that can be suitably applied in cosmetic
products such as skin care products (moisturizer, lotions, creams, etc.), hair care products (shampoo,
conditioner), and other cosmetics products that have been discussed below. Nanomaterial such as
Liposome, Nanoemulsion, Microemulsions (micelles), Nanocrystals, Gold and Silver Nanoparticals,
Inorganic  Nanoparticles, Silica (SiO2) are extensively being wused in cosmetics. Their
occurrence,properties, uses and safety aspects has been discussed in this review article.
Keywords:Liposome, Nanoemulsion, Microemulsions (micelles), Nanocrystals, Gold and Silver
Nanoparticals, Inorganic Nanoparticles, Silica (SiO2) and safety consideration.

Introduction

Over 4000 years ago, prehistoric Egyptians, Greeks and Roman researchers were making use of
nanotechnology in hair dye preparations[1]. From 1959 onwards, the concept of nanotechnology came into
existence in different fields of sciences like biology, physics, chemistry, and engineering[2,3] EU Directive
76/768/EWG defines cosmetics as follows: “A ‘cosmetic product’ shall mean any substance or mixture
intended to be placed in contact with the various external parts of the human body (epidermis, hair system,
nails, lips and external genital organs) or with the teeth and the mucous membranes of the oral cavity with
a view exclusively or mainly to cleaning them, perfuming them, changing their appearance and/or
correcting body odours and/ or protecting them or keeping them in good condition”[4,5].

In an attempt to satisfy the ever growing desire of consumers to look beautiful and remain youthful, the
sphere of cosmetics (through its manufacturers and researchers) has imbibed nanotechnology for its
potentials and is expanding its frontiers rapidly yet steadily. Dendrimers, cubosomes, nanoemulsions are
good examples of nanoform particles employed in cosmetics as an application of nanotechnology in the
science of cosmetics formulation and manufacture [6,7]. The prefix “Nano” from nanotechnology is a
Greek word: “Nanos” — which means “little old man or dwarf”. Nanotechnology is a powerful new
technology in which a material is reconstructed or engineered at an atomic and molecular level. One
nanometer (nm) is one billionth, or 10—-9 of a meter. According to the definition of National
Nanotechnology Initiative in the US, the scale range of nanomaterial is 1 to 100 nm[8]. As nanoparticles
are smaller in size, so, they exhibit different physiochemical properties[9,10] The cosmetics industry is
always looking to improve the properties of its products and hence is making more and more use of the
developments in nanotechnology. Nanomaterials are used in the manufacture of cosmetics in two
important areas: as “encapsulation or carrier systems” to transport agents to deeper skin layers, and as
optimal UV protective filters in sunscreens. According to the manufacturers other nanoscale materials can
be found in cosmetic products such as nanoparticulate gold and silver, ceramic nanoparticles, pigments,
minerals and fullerenes[5,11].

The Use Of Different Nanomaterial In Cosmetis.

The cosmetics industry therefore uses nanodispersion “encapsulation or carrier systems”, so that
agents penetrate into deeper skin layers where they activate skin metabolism with the aim of improving the
skin’s appearance. The functions and benefits of these “encapsulation and carrier systems” are:

* the controlled release and optimisation of the availability of cosmetic agents in certain skin
layers

« the protection of sensitive agents

* longer shelf life and hence greater product effectiveness

« a reduction in the amount of agents and additives used in products
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They include liposomes, nanoemulsions, microemulsions (micelles)[5,12]
Liposomes

Liposome size ranges from 30 nm to several micrometers. Liposomes of natural or synthetic
phospholipids are similar to those in cellular plasma membranes. This explains their biocompatibility,
biodegradability, nontoxicity, and being flexible vesicles are readily utilized by the cells [7,13] Liposomes
are used in a variety of cosmeceuticals because they are biocompatible, biodegradable, nontoxic, and
flexible vesicles and can encapsulate active ingredients easily. Liposomes have an ability to protect the
encapsulated drug from external environment and are suitable for delivery of hydrophobic and hydrophilic
compounds.These characteristics make them ideal candidate for the delivery of vitamins and other
essential molecules to regenerate the epidermis. One of the main ingredients of liposome is
Phosphatidylcholine which has been used in skin care products (moisturizer, lotions, creams, etc.) and hair
care products (shampoo, conditioner) due to its softening and conditioning properties. Several active
ingredients (e.g., vitamins A, E, and K) and antioxidants (e.g., Carotenoids, lycopene, and CoQ10) have
been incorporated into liposomes which increases their physical and chemical stability when dispersed in
water. Liposomes fuse with the skin’s barrier layer thus increasing the membranes’ permeability locally
and allowing the agents to penetrate into deeper skin layers[5,20].

Lipophilic compounds such as cholesterol and ceramides have been used in topical skin creams for many
years, because they are the lipids found in normal skin tissue, and are easily incorporated into liposomes to
improve skin hydration and to make the skin texture softer and smoother. “Capture” was the first liposomal
antiageing cream launched by Dior in 1986[7,14,15,16,17].

Hydrophilic head
Hydrophobic tail Water insoluble drug carried in

hydrophobic region

Water soluble drug carried in
hydrophilic region

Protein bonded onto surface
can target the liposome

(@)
Polymeric membrane
Active ingredient
Inner core
(b)
Figure:1
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Different types of nanoparticles. (a): liposome showing a phospholipid bilayer surrounding an
aqueous interior[18], (b): nanocapsule with different drug-loading modalities [19]

Nanoemulsion

The term "Nanoemulsion” refers to a thermodynamically stable and isotropically clear dispersion
of two immiscible liquids, as mentioned in the definition of emulsions in general. The difference is the
size; a nanoemulsion is considered to be a thermodynamically or kinetically stable liquid dispersion
of an oil phase and a water phase in combination with a surfactant. The dispersed phase typically
comprises small particles or droplets, with a size range of 5 nm-200 nm, and has very low oil/water
interfacial tension. [21,22]

Properties Of Nanoemulsions:

Nanoemulsions have many interesting properties that are different from those of larger scale
emulsion systems. The most distinguishing properties and advantages are listed below:

1. The dispersed phase have a size range of 5 nm-200 nm, and have a very low oil/water

interfacial tension. Because the droplet size is less than 25% of the wavelength of visible

light, Nanoemulsions are transparent. [21,22] Ultraviolet-visible spectroscopy of nanoemulsions.

2. Nanoemulsions do not show the problems of inherent creaming (gravitationally driven

Creaming), flocculation, coalescence, and sedimentation, which are commonly associated with

macroemulsions [21,23].

3. Nanoemulsions have a much more higher surface area and free energy than macro emulsions

that maket hem an effective transport system[21,24].

4. Nanoemulsions can be formulated in variety of formulations, it is possible to produce non-toxic

and non-irritant formulations, hence they can be easily applied to skin and mucous membranes

and they can be produced as foams, creams, liquids, and sprays[21].

NEs have recently become increasingly important as potential vehicles for the controlled
delivery of cosmetics and for the optimized dispersion of active ingredients in particular skin layers.
Due to their lipophilic interior, NEs are more suitable for the transport of lipophilic compounds than
liposomes. Similar to liposomes, they support the skin penetration of active ingredients and thus
increase their concentration in the skin. Another advantage is the small sized droplet with its high
surface area allowing effective transport of the active to the skin.[23] Companies that manufacture these
products claim that nanoemulsions can transport beneficial compounds deep into the skin in high
concentrations. For example La Praire’s product the Dollars 500 skin caviar in-tensive ampoule treatment
uses this technology to deliver the functional ingredients into the skin at their site of action quicker to
effect the claims of the product which is to minimize uneven skin pigmentation, remove lines and
wrinkles[7].

Microemulsions (Micelles)

Microemulsions are a mixture of oil, water and a synthetic emulsifying agent (tenside). When a
tenside is dissolved in water, dropletshaped structures are formed which are called micelles, measuring
between approximately 5 and 100 nm in diameter. Micelles enable non-water-soluble agents to be
transported to deeper skin layers. The tenside content is mostly a disadvantage in skincare products
because it retains its emulsifying properties when applied on the skin and the skin’s fatty components can
be washed out. In people with very sensitive skin some tensides can cause inflammation of the skin[25].
Skin cleansing products contained microemulsions.

Nanocrystals

Nanocrystals are crystals having size less than 1um. They are aggregates comprising several
hundred to tens of thousands of atoms that combine into a “cluster”. Typical sizes of these aggregates are
between 10-400 nm [3,26]. Nanocrystals of poorly soluble drugs can also be incorporated in cosmetic
products where they provide high penetration power through dermal application. The first cosmetic
products appeared on the market recently; Juvena in 2007 (rutin) and La Prairie in 2008 (hesperidin). Rutin
and hesperidin are two, poorly soluble, plant glycoside antioxidants that could not previously be used
dermally. Once formulated as nanocrystals, they became dermally available as measured by antioxidant
effect. The nanocrystals can be added to any cosmetic topical formulation, e. g. creams, lotions and
liposomal dispersions [3,27]

Gold And Silver Nanoparticals:

Due to antibacterial properties of silver nanoparticles it can be used as preservatives in cosmetics,
and in anti-acne preparation. For example, sil-ver nanoparticles, which have antibacterial activity, are also
being incorporated into toothpastes and shampoos as preservatives. Kim et al. observed that silver
nanoparticles inhibit the growth of dermatophytes, making them potential anti-infective agent[28,29,30].
Studies with various types of nanoparticles suggest that they may possess antibac- terial and antifungal
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properties. Silver nanoparticles have been studied extensively in this regard. The literature suggests that,
while the antimicrobial activity of silver nanoparticles may be due to the release of silver ions, it is also
possible that they exhibit additional effect that cannot be explained solely by the release of silver ions in
solution[31]. Gold and silver nanoparticals are used in cosmetics products(Figure:a) such as deodorants
and anti-aging creams. In Europe, the SCCS, due to several major data gaps, has yet to draw any
conclusions regarding the safety of colloidal silver in nano form when used in oral and dermal cosmetic
products [32,33]. In the USA, cosmetic products cannot claim antibacterial properti es because that claim
is based on a physiological function, and therefore it can only be used in drug products an d not in
cosmetics [32,34].Kokura et al. [35] studied the use of silver nanoparticles as a preservative in cosmetics,
and reported that silver nanoparticles remained stable, without exhibiting sedimentation, for longer than 1
year. In addition, silver nanoparticles showed acceptable preservation efficacy against bacteria and fungi,
and did not penetrate human skin [35].Pulit-Prociak et al. [36] studied the application of gold and silver
nanoparticles in cosmetic formulations. They reported embedding differences between silver and gold
nanoparticles into the structure of a cream. Silver nanoparticles introduced to the cream mixture
agglomerate, but gold nanoparticles did not agglomerate after introduction to cream mixtures. They
attributed this phenomenon to the greater value of the electrokinetic potential located on the surface of
gold nanoparticles. Based on a model dermal membrane study, they have reported concerns over the
penetration of nanoparticles into the skin for samples with nanoparticles concentration of 110-200 mg/kg.
Due to the complex composition of cosmetic creams, it is not easy to characterize the primary gold
nanomaterials in situ [37].Cao et al. [37], developed a practical protocol including separation,
quantification, and characterization of gold nanomaterials present in commercially available cosmetic

creams.
. Publication Publication .
Title Number Date Applicant

Cosmetic iament comoosition Korea Research Institute of

et prgm he W02007011103A1 |[2007-01-25 ||Bioscience and
containing gold or silver nano-particles Biotechnology
Skin  lotion  comprising  aqueous
dispersion of ultra-fine noble metal||HUO401663A2 2005-09-28 ||Phild Co., Ltd.
particles
|Anti-microbial body care product |US20020122832A1][2002-09-05 |[Bernhard Hanke \
Method for treating human Kkeratin fibers US7186274B2 2007-03-06 |IL"oreal
with organomodified metallic particles
Formulations including silver Universit of South
nanoparticles and methods of using the||W02015057983A1 ||2015-04-23 Alabamay
same
Colored nanoparticles for cosmetic and National Institute Of
. P JP2009221140A 2009-10-01 ||Advanced Industrial &
its manufacturing method Technology
Colloidal silver, honey, and helichrysum
oil antiseptic composition and method of||US5785972A 1998-07-28 |[Tyler; Kathleen A
application
Toothpaste or tooth gel containing silver)|, o1 3001703641 [2013-01-17 |Robert Johnson Holladay
nano particles coated with silver oxide

Table: 01 (Gajbhiye and Sakharwade, 2016) [38]

Inorganic Nanoparticles

Inorganic nanoparticles are non-toxic, hydrophilic, biocompatible, and highly stable compared
to organic nanoparticles. Their major difference—apart from the aforementioned—is that inorganic
nanoparticles are synthesized from inorganic elements (Ag, Au, Ti, etc.), while the organic ones are
synthesized from polymers. One of the most widely used inorganic nanoparticles for sunscreens is TiO2,
and in nanoscale it has a higher sun protection factor (SPF) which makes it more efficient, and has a better
cosmetic result due to its transparency, compared to TiO2 pigment. Oftentimes, in the market, companies
use words such as “sheer” or “invisible” when nanoscale TiO2 or ZnO are used. It is reported that
nanoscale TiO2 and ZnO show great advantages over many products at larger than nano-dimensions
[32,39]. Micro-TiO2 and ZnO are used as ingredients in sunscreens due to their UVA and UVB absorption
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capabilities. Nanoparticles of ZnO and TiO2 are also widely used in sunscreens as UV filters [40] starting
at the size of 20 nm. They show better dispersion and leave a better cosmetic results.
Silica (Sio2)

Silica nanoparticles have attracted interest from the cosmetic industry, because they show
hydrophilic surface favoring protracted circulation and thanks to their low production cost [32,41] It has
been indicated that silica nanoparticles may help improve the appearance and distribution of pigments in
lipsticks, and prevent pigments from migrating into the fine line of lips [43]. Nano Silica is used to
enhance the effectiveness, texture, and shelf-life of cosmetic products. It adds absorbency and acts as an
anti-caking agent [42] Silica nanoparticles can be found in leave-on and rinse-off cosmetic products for
hair, skin, lips, face and nails, and an increase of silica nanoparticles presence in cosmetic products is
anticipated [44]. Results are controversial regarding the safety of silica-based nanoparticles and factors
such as size and surface modifications should be taken into account when assessing toxicity [44,45].
Therefore, opinions regarding the use and exposure of silica nanoparticles in cosmetics are still
inconclusive, and further long-exposure tests are needed.

Safety Considerations Relating To Nanomaterials

It has emerged from numerous studies that some materials manufactured at the nano-scale show
significant deviations in physicochemical properties, interaction with biological systems, and/or
toxicological effects, compared to conventional equivalents. For example, nanoparticles (NPs) in the lower
nanometre (nm) range may penetrate biological membrane barriers that normally prevent the entry of
(larger) particulate materials into cells and tissues (Jani et al., 1990; Geiser and Kreyling 2010; Landsiedel
et al., 2012; Treuel et al., 2013; Hougaard et al., 2015; ECHA, 2017b, c¢; Nakamura and Watano, 2018)
[46].

Nanomaterials in cosmetics could have various functions (e.g., UVA and UVB filters in sunscreens, nano-
preservatives). The unique characteristics of any given nanomaterial which may lead to the desired
function/property of the cosmetic product may also pose a risk to the consumer. With this in mind, a
standard safety evaluation of all nanomaterial is necessary, including tests dealing with the nano-
characteristics (e.g., penetration into viable skin layers due to their small size as well as inhalation
experiments in the case of sprays/powders) [32].

In addition, the potential exposure routes of NMs should be identified, and in vitro and in vivo
toxicological data—including studies on dermal penetration and potential inhalation, genotoxicity studies,
and possible skin and eye irritation studies—should be conducted. For NMs, in addition to the weight-
based concentration of the NM, the concentration should also be given in terms of particle number
concentration and surface area. Also, changes in the aggregation and/or degradation/dissolution status of
the NM during exposure 16 should be accounted for. Apart from skin exposure, oral exposure—to NMs
existing in toothpastes, mouthwashes, and lipsticks—is also possible[32].

As the physicochemical parameters may change in various environments, it is recommended that, as a
minimum, characterisation of NMs intended for use in a cosmetic product should be determined at three
stages:

e as manufactured (pristine state) to identify the basic NM,

o after addition to the final cosmetic formulation to identify how consumers are exposed, and

e as used for toxicological investigations.

In the case of application in spray products, it is also necessary to determine the concentration of NM in
the spray mist released from the container (see section 4). When characterisation of an NM is not feasible
at any of these stages, e.g. due to the lack of suitable methods or due to degradation of the NM, this should
be justified and documented. It is important to note that environmental impacts of cosmetic ingredients are
not considered during safety assessment under the Cosmetic Regulation. They, however, fall under the
remit of different regulatory frameworks, such as REACH (EU, 2008)[46].

Conclusion

In recent times Nanotechnology and the use of nanomaterials has gained atmost importance over
conventional methods in almost every aspect of life because of their wide application in scientific reseach
and human life. Invention of nanomaterials such as Nonocrystals, nanoemulsion, Gold and silver
nanoparticals, inorganic nanoparticals silica and much more has inhances the manufacturing, bulk
production and application of leading cosmetic products. Also, increasing consumer attraction because of
its promising applications such as longer shelf life and hence greater product effectiveness, biocompatible,
biodegradable, nontoxic, and flexible wvesicles and can encapsulate active ingredients easily.
Nanodespersion with the aim of improving the skin’s appearance. Inorganic Nanoparticles has a better
cosmetic result due to its transparency and show better dispersion. Besides various beneficial applications
there are some concerns specially for skin products, apart from skin exposure, oral exposure and certain
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physiological behavior of these NM’s should be assest so that standard safety evaluated products can reach
the consumers at a reasonable cost.
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Abstract:

The toxicity of metal in the environment is controlled by several parameters including total metal
concentration, pH, Organic and Inorganic Ligands. The Lead - lon Selective Electrode (Pb-ISE) is a
method for the analytical determination of Pb(ll) in natural matrices. The ISEs are very sensitive, selective
and inexpensive analytical tools that can be applied to determine Pb(ll) in soil samples due to relatively
high limits of detection. In the present work we examine the possibility of using solid contact ISEs in soil
analysis combined with a simplified extraction method based on dilute HNOj; that can be carried out in the
field. The concentration of lead is measured by using Pb-ISE and spectrophotometer separately and the
results were found to be in good agreement.

Key Words: Toxicity, Pb-ISE, Soil samples, analytical technique
Introduction

Due to rapid industrialization, heavy metals have been excessively released into the environment
and have created a major global concern. Metals like Cadmium, Zinc, Copper, Nickel, Lead, Mercury and
Chromium are often detected in industrial waste water which originates from metal plating, mining
activities, smelting, battery manufacture, tanneries, paints, pigments and pesticides. Agriculture soil,
vegetable, fruits are contaminated at high level by these toxic metals. Heavy metals are of great concern in
soil pollutants because they can threaten the health of human beings and animals through hydrolysis
reaction with highest affinity for soil through hydrolysis reaction. Lead accumulates within the top few
centimeters of soil, the presence of mobile forms of Pb indicates toxic risk in the food chain (Brown et al.,
1994).

There is a need of active monitoring program, consequently a low cost sensitive and selective
analytical method can be applied for the analysis of these target species with potential for use in multiple
location to map the extent of pollution in the area.

Lead can be detected by several conventional analytical techniques such as atomic absorption
spectrophotometry, chromatographic separation, electrochemical techniques etc. lon Selective Electrodes
(ISEs) are the ideal sensors for use in the analysis of industrial and environment sample. ISEs have
advantages over other techniques in the field as they are insensitive to sample colour, viscosity or
suspended solids and also they give rapid response to changes in determinant concentration. At the same
time ISEs are very simple, cheap in developing and relatively higher limits of detection at lower
concentrations. In the present work we have taken advantage of electrode technology along with the
synthesis of a Pb(Il) and Cu(ll) sulphides as electroactive material to characterize Pb (I1)-ions selective
electrode and demonstrated its potential in studying Pb(Il) in soil sample (Amman et al.1986, Parker et
al.1984,Sharma et al. 2010, Hassan et al. 2011).

Materials And Method
Reagents And Equipments

Analytical reagent grade lead nitrate (LOBA) was used without further purification, all the
solutions were prepared in double distilled water and solutions of different concentrations were made by
serial dilution of the 0.1M stock solution. Equipments used were Potentiometer (EquipTronic-model
no.EQ.603), pH meter (EquipTronic-Model no.EQ.614), Spectrometer (Elico-Ltd, Model No.SL159),
saturated calomel electrode as reference electrode. All measurement were made at temperature of 30+ 1°C.
Preparation Of Electrodes

Membrane incorporating active ingredient, electro active material and plasticizer in varying
amount in PVC matrix was synthesized. The solution obtained after complete dissolution of various
components was poured on glass ring placed on glass plate. The mixture was allowed to evaporates for 48
hours, a translucent membrane of thickness 0.5mm was obtained, which was then cut into the size of 0.8
cm diameter and fixed to the narrow end of the glass barrel with the help of araldite, then soaked the
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electrode in PbNO; 0.1 mole dm™ solution for 24 hours before taking measurement (Tomar et al. 2011,
Chandra et al. 2014, Mousavi et al. 2001, Barzegar et al. 2005).
Potential Measurement

All the potential measurements was carried out at 30+1°C. The electro chemical system is
presented as follows.

Hg/HgCl,/KCI (Std), Internal solution (1.0x10™M Pb(NO3), //membrane//test solution /Hg/Hg Cl,/ KCI
(Std). Figurel
Treatment And Analysis Of Soil Sample

Total six soil samples were treated artificially with Pb(NO3), solution, dried, grinded and digested
with 100ml 4N HNO; for 24 hours to reduce organic matter interference and allow metal ion to enter the
solution. Filter the solution using Whatman filter paper No.1., Pb(ll) ions were determined using Pb(ll)
electrochemical sensor (Brown et al.1994, Akinola et al. 2008).

Results And Discussion
Electrode Response:

The response of electrode was evaluated by taking different concentrations of Pb (I1) solutions and
by recording the potential using potentiometer in millivolt (mV) value for each solution using the Pb - ISE
electrode as indicator electrode and saturated calomel electrode used as a reference electrode. A linear
response was obtained in the concentration range 1x10™ to 1x10° M and the slope of response curve is
27+0.5mV per decade. To check the potency of Pb-ISE lower concentration range in the order of 10° M
was selected for the experimental purpose.

Effect Of pH:

The pH dependence of the potential response of the sensor was studied in the pH range from 2.0-
11.0 in the solution of 1.0x10° M of Pb(NO3),. The pH was adjusted using concentrated NaOH and HNO,.
The linear curve obtained in the pH range of 5 -8 clearly indicates that the working pH range of the sensor
is between 5and 8 a(Figure2).

Dynamic Response Time:

Dynamic response time is one of the most important factor for ISEs. By changing the solution
Pb(l1) sensor reaches at equilibrium in less than10 seconds.

Sensitivity of Sensors:

The influence of interfering ions on the response behavior of sensors is usually described in terms
of selectively coefficient (kij). The potentiometric selectivity coefficient of Pb(Il) sensor was evaluated by
mixed solution method.

The sensor response was measured for a series of solutions of varying primary ion activity (ai) and
fixed interfering ion activity (aj). The selectivity coefficient (Kkij) is calculated by using following
expression:

kij = ai/(aj)*¥
The sensor exhibits high performance for Pb(Il) over a number of other cations Co*, Ni**, Cd*", Ca*",
Ba?*, Sr**, Zn**, Na*, K*, NH," do not interfere. (Radu et al. 2007, Ganjali et al. 1998).
Table 1. Characteristic of optimized Pb(ll) ion selective electrodes

Properties of the Electrodes Values

Types of electrode Heterogenous

Composition PbS+Cus (2:1)

Conditioning time and concentration 2-3 days, 1.0x107°M of Pb(NO3), solution
Linear working range 1.0x10™ to 1x10™°M

Slope 27+ 0.5mV per Decade

pH 5.0t0 8

detection limit 6.5 x10°M

Life time 6 months
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Storage In 0.01M Pb(NO3), with buffer solution of pH 4.0

Analytical Application
Determination Of Pb(l1) lons In Soil Sample
The Pb(Il) ISE was found to work well under the laboratory conditions. It was successfully applied to the
determination of Pb (1) in soil samples (Figure 3). It is clear from the values(Table-2) that these were in a
good agreement with results obtained by spectrophotometer.

E (mV)

300 1 E (mV) 100 1
250 . 95 ]
200 90
150 —-—EIl 85
100 —=EI 80 ]
50 .
0 ; ; ; ; ;
10 8 6 4 2 0 & o ) 4 6 8 10
-log [Pb(I1)] pH
Fig. 1. Calibration Graph of Pb — ISE Fig. 2. Effect of pH
Pb (II) conc. as | Pb (II) conc. as
32 / Soil pH determined by | determined by
60 Sample | found | the electrodes | spectrophotometer
Emy P / (molldm®) | (molidm)
= A 6.25 | 72+0.1x10° | 7.5+0.1x10-
30{
20 B 6.51 | 7.6£0.1x107 7.7£0.1x10-3
10 c 6.43 | 7.8+0. 1x107 7.9£0.1x10-
O o o
6 7 6 5 4 3 2 1 0 D [652 |96£0.1x105 | 9.20.1x10°
E 6.59 |9.3£0.1x102 9.1+0.1x10-
-log [Pb(IN] F o |645 |95:0.1x10° | 9.3£0.1x107
Conclusion:

The results obtained from the above mentioned study revealed that a potentiometric heterogeneous
based membrane electrochemical sensors can be used to directly determine Pb (1) in the soil analysis for
agriculture purpose. The response time of the electrode is quite low and it would be successfully used for 6
months without showing any drift in response. The proposed electrodes can be successfully employed to
determine Pb (I) quantitatively in the soil sample.
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Abstract:

Scientific and industrial development which has taken place rapidly in the last few decades has
been so spectacular that it has affected the presence of those factors of the environment which are regarded
essential for the well-being of human life.

The Encyclopaedia Britannica define Environment as, “the entire range of external influences
acting on an organism, both the physical and biological (in other organisms) forces of nature surrounding
an individual.”

Change in physical, chemical and biological conditions in the  environment is called pollution of
the environment.

Global environmental challenges of 217 century are global warming, toxic waste, water and air
pollution, noise pollution, acid rain etc.

‘Sustainable development’ as defined in the World Commission on Environment and
Development Report, 