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A study on Rythu Bandhu Scheme its Impact op,
Agriculture Development in Telangana
State - Issues and Challenges

Dr. Shyamu Ganta*

ABSTRACT

Indian agriculture is a critical area not just for the policy makers but also for the Producers
who are engaged in this business. Even today, Indian economy is_vastly dependent on its
agricultural needs and therefore, telangana is the 12th largest state in terms of geographical
area and in terms population, with the problems that persist in the domain of the agriculture,
reflecting upon the situations and conditions in the state of Telangana in Particular. It deals with
the need of an Agricultural Investment Scheme like Rythu Bandhu Scheme that was implemented
by the Telangana state. Particularly the vision of the state to break and stop the vicious cycle of
the ‘debt trap’, which is the biggest concern for any farmer suicides. Thusin totality, it presents
a holistic viewpoint regarding the agricultural investment scheme. Cash transfers have been
described as a class of instruments through which beneficiaries are endowed with purchasing

schemes, (CCTs), unconditional cash transfers can be further divided into restricted (targeted)
transfers- targeted to a specific sub-population such as the poor, elderly, lactating mothers etc,
main objective of the scheme as relieving the farmers from debt burden and not allowing them
to fall in the debt trap again. It further states, This new scheme is pProposed to provide support
to Agriculture and Horticulture crops by way of a grant of Rs. 4000/- per acre per farmer each

INTRODUCTION:

This dissertation is an attempt to evaluate the Rythu Bandhy Scheme first cash transfer scheme
for farmers which started in May 2018 in Telangana. Cash Transfers as a policy instrument have been
debated, discussed and implemented in various forms, in various parts of the world and at various
points of time in history. It was in this context, that Telangana launched Rythu Bandhu- what it called
a ‘farmers investment Support scheme' in May 10t 2018. disbursing to all land-owning famers in
the state, a cash transfer of Rs 4,000 per acre Per season (which later increased in 2079-20 to Rs
5,000 per acre) to help support investment in agriculture in the initial sowina seasan The schame



A study on Rythu Bandhu Scheme its impact on Agricultyre

Dnvnlnpmrsnt in Tr:lanq'ma 1
_ s than one-notonly was it the first of itg i . gg
. o " . otits kind f
s ZﬂZme required a definition of cultivators based on Iand-owne?;t:?;miem' & e ek
[ . ‘

thé = unch, other states- namely Odisha, Wes| Bengal Andhra pr N less thap 5
£ C

e's 1a g
S ek through cash transfers and the scheme went on o inspire the fiagep 2110 Supporii
ip PM- ¢

. man Nidhi) at the central level. Whii

I Klsabner?;'fciaries for the cash-transfer, both R:ﬂ?tihgg:ﬁss had diffr
that they relied cpmpletew on c'iag_d-re;:ords for the fdenpification. Butair:,da?:;ﬁt n
is hardly conclusive, errors an y '5PUIES are likely inevitable, Rythu Bima SCheW Where land titfin
1o the Rythu Bandhu Scheme. It was launched on 15" August 201, T, idea b’”*? 'S an extensign
the scheme IS to provide an insurance cover to farmers of Rs, 5 lakh during th ehind the launch of

N bers. In case of a death of the farmer. th - € emergency crisi
their family mem : : : » the family woylg i Y crisis to
10 days. To make the implementation effective, the state hadjoi)r;ed hamrjesC:JF? Itrt]]e f‘?oum i

€ Lite Insurance

f India. A farmer who is eligible f
Company (LIC) © - elig or the Rythu Bandhy :
eligible for the Rylhu.Brma Schgme and_ vice versa. Both these SChemESSv:Eﬁ(Te IS automaticaly
with each other, provides a social security to the farmers and their families pe g ol
schemes will cover those farmers that are the worst sufferers in the society cause mostly these

Agriculture in Telangana State is characterized by po - ;
freqU&ﬂg[ occurrence of droughts, lesser technological geﬂeagggzd:rigvggoﬂg Yo °“"’.‘9 i
the famers, resulting in lower levels of income and social security to the farmer:e%mem _capacny of
farmers are small, marginal and resource poor, dependent solely on farming for their Iy erhmajorrly of the
this in view, in order to ensure the economic and social security to the farmers theetl;;? eeping
Telangana has conceptualized gnd Implementing an innovative scheme namet;i as Farrnee:mgn[ o
Life Insurance Scheme (Rythu Bima) in addition to other initiatives in agriculture sector Thisz hrou?
is first of its kind and unique in the country as it is implemented based on farmer—wiéa onlince Tamn;
data base through Information Technology and Online Portals and MIS that are being used by all the
outreach officers for effective and efficient implementation. The main objective of the Farmerg Group
Life Insurance Scheme (Rythu Bima), is to provide financial relief and social security to the family
members/ dependents, in case of loss of farmer's life due to any reason. In the event of the loss of
the farmer life, their families are facing severe financial problems even for their day-to-day neads.
The farmers Group Life Insurance Scheme ensures financial security and relief to the bereaved
members of the farmer’s family. Farmers in the age group of 18 to 59 years are eligible for enroll
under the scheme. The entire premium is paid by the government to the Life Insurance Corporation
of India (Largest public sector PSU for Insurance in India).In the event of the death of the enrolled
farmer due to any cause including natural death, the insured amount of 5.00 Lakhs INR (Approx.
USD 6928) is deposited into the designated nominee account within (10) days. This scheme has a
remendous impact on the lives of the bereaved families and helping their livelihoods, since most ol
them are resource poor small farmers and belong to weaker sections of the society. This scheme
has been implemented through the Information Technology with development of Online Portals o
MIS developeg by National Informatics Centre (NIC). The uniqueness of this scheme is that, ths
nommeE IS not required to approach any office for the settlement of claim amouqt. The ouftarfr?:; r
officers at vilage level collects data from revenue departmentin the event of loss of fe of s e
aNd submited to the L_IC on behalf of designated nominee of the farmer. The claimed .fmnounent s
ser:ranSferrEd through RTGS into nominees account. According to the Telanga; al Gowv::imhis: the
SE:-‘heme had been implemented in 30 districts with 108 divisions and 568 i:la::n :ki armers rely on
: e?;;?e Covers 2,245 clusters and the total of 10,874 villages of t he-Sliﬁiagofation with the banks
such amE" NStitutions for their credit needs, govgrnment is working gverseas Bank, Canara Bank.
S State Bank of India, Andhra Bank, Syndicate Bank, Indian

Mantr
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the ground level banks such as Telangap, Gra

— s al
articipation of bank financial assistance to the farmers, This iy AMegy

To inculcate the p il also providing : . .2 Wil dirggy, i
and AP Grameen :)an:;sl”iﬁ uillgge areas where theyhprp\;lde Ic}a?ddEi]tt' th?lh:gh interest | S,
moneylen e on the informal credit institutions i T
the rele yfarmers decreased dependenc and the ., s
dependence on e <aid. to more than 56.5 percent of the state’s populatior, But Uy,
provides a livelihood as we sald, d, Telangana faces acute farm distress, with 2,190 f
ince it won statehood, ing to data from the st 5 fay
a-half years s according to data Iro e state gowﬁ‘rnmgm 0
- i ecords Bureau . SUitidac
departmen. the National GG FEROTCH o ot district, Gajwel. Telangana hag e 2 ¥
4 suicides took place in Siadip ' . ne thirg b
2015, of these, thhs country after Maharashtra and Karnataka in 2015 due to initiate 1, 2"
Al des the financial assistance to the farmers for 1 ... -
of the year, that are kharif season (which include the summer crops) and the rabi seas,, (Whics
include the winter crops). But, the land cultivated during the rabi reason is 70 per cent Jogs h
the land cultivated during the kharif season. With this the problem arises as majority of the .,
owners would still receive the same benefit. Farmers of Peesara village in Warangal disrict
not received the financial assistance. They blame the administrators for not carrying out ths 0rGger
and digitisation of the land records undertaken by the state gove.rnment (Venkatesh, 2018). Some
cultivators believe that the amount or the assistance is too low which adds nothing to their incomes,
They believe that government could have increased the amount which they had sanctioned for the
field. This, negligence on the part of the state government could lead the farmers to turn fowards the
traditional or informal way of receiving credit from the moneylenders. Therefore, the cash support
Can cover an input cost, but cannot ensure the returns of the demand in the economy (Jitendra
had criticized the scheme on the basis that it left out the two vulnerable agricultural groups that are
agricultural workers and landless labourers. While on the other hand, the scheme is regressive since
small landlords will receive small payments and big landlords will receive larger payments because
REVIEW OF LITERATURE
1 Theodore W. Schultz (1953): had expressed his views regarding the need for in;ﬂ”é:’
Payments to farmers. When there is a failure on the part of fiscal and monetary poi%/ -
tof ' e A ] 0
lheaafg:fgjﬁrectly. This direct support to the farmers keep up with the aggregate mcong 0
addition canr:| and thus the falling demand of this sector can be curtailed. This memmérs
Soincrease the demand for agricultural inputs which are used by the &
.o Swerling (1959)- | . A
not be 3 p(errnagé:]sﬂog Lhe View that direct investment in agriculture throygh CE{I
attached to the farmylangpt?rtgd Pl e ¢ & fRmparery st The bansiis Wout'h
Ut it would be attached to the person (farmer) and

farmers. Thus, the formal institutions will result in to breakdown of the cycle of gap, , ",
committed suicide--more than oné every day-- has not published data on far. i
Nest
The Rythu Bandhu Scheme provi ~ Easong
task of upgradation of the land records. Therefore, there are various issues regarding updating
scheme, because Rythu Bandhu Scheme is covering only small part of the input cost of an agricultural
Pandey, Mishra, Brahma and Nagaraju, 2019). Arvind Subramanium, former Chief Economic Advisor
the payments will be released according to the size of the land holding.
keep the agriculture sector slable, then it is necessary to emphasis on income paymer”
Which would open the channels for trade,
it would not pe e non

t : :
Income as wey, I-rlaen::ﬁi)acbalte & benefits enjoyed out of it can comply with th o
°F an approach °s the idea that the main purpose of an income SUpP’ to rais®

is to ro .
farm income levels acio:;i;igmm? ;’Clal farmers against unstable incomes 2"
justifiable standa |
rd.




Rythu Bandhu Scheme s i
5 o y me its impact 0|1Aqriculmfp|]
- - ¢ * Uevelopmeant i
: g): highlights the di Jmm Te'angamna
Bhau !:e(f-:DWI‘).SP (g inigmum Ugggcrtl ;LH)PO" Wl i n
S rce). The stheme invo?xr 8 e e o
M es diract trang ffon
o action
::: {IJn(,()me that had been Irjz:
I'market price during that

3 Vama :
_.:_auerﬂ hrough w}uch thQ farmers will be compens
mo «n due to price of yield collapse at the Dfe-d;acided
Pri

ated for t

l ’sf;n and Malhotra (2015): mentions in their book that i |
4 2% farmers that are dlrect_rath_er than indirectly throy heuer to have |
gompeﬂ5_3t‘°” to the farmers in this way can be baseq| Ongthmar_ket price measures. The
will hetp 0 gllocation of resources and thus income will be € prices or the incornes, Ths
e productloq | | generated to all the fact
. pchok Gulati (2018): 5.an agriculural economistwho hods the view o
n

. g bll ki B i "n d f ‘

wards this direction Rythu Bandhu Scheme i -

'ff;m L wtor, The beneficiaries of the SChemleIZ ?a? ;gfsrmawe to the loan waivers to the
scheme by Telangana strikes the right balance between th: \232 gl i
pgricultural economist who holds the view that loan waivers are notﬁiﬁmiﬁt ?hnd Ft’he o
of an hour is to h'aue a stable income support scheme. Towards this d?rectioneR Dr? BSIL e
sgheme is an alternative to the loan waivers to the farm sector. The beneficiaries ofy;[h: i
4 farmers having small land holdings. will provide the farmers with an income of Rs BUECE:)T-E FF:E
amually (Government of Telangana, 2018, in 2019 Rs 10,000). From this income farmz;:
can purchase or upgrade their existing factors of production like seeds and machine equipmen[;
wincrease the production in the agriculture. This would also provide them a base to have a goc“d
qart for the following season. A scheme is null and void without its proper implementation. To
mplement it properly the government had updated and digitized paper based land records between
Seplember 2017 and March 2018. Along with it, to over 50 lakh farmers, it distributed cheques and
pata passbooks. There is no application process involved. The farmers that are not included are

those whose lands are disputed and these farmers comprise around 3% of the state

ncome transfers

ors of

Waivers are

are

FINDINGS OF THE STUDY

1. Telangana is a agrarian state misery of farmers is not
problems that persist in the domain of agriculture. Its S i
2. Inthe discussion regarding the farmer"s suicide cOmMes into."ght‘ i
reasons like lack of credit, droughts, the never ending role of middlemen.
1 that are leading to poor incomes.
. Rythu Bandhu Scheme is an alternative to the
Support Price (MSP), subsidies and loan waive
Were left by these earlier schemes.

CONCLUSION

he tenan a he scheme
t farm h part of | scheme,

S)8tem ers should be the par by the farmers U
f

Neeq o 0 analyses all kind of difficulties thatare faced b
¢ farmers below 15 acre of land margin 1 necessary [Or 1 ring ;

8 goy
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OMTelangana majority farmers committed suicides for

narrow in its nature, it implies various
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concern of their farmers. Recently, Odisha, have announced
and Income Augmentation (ICALIA) scheme. With the s
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Samman Nidhi (PM-KISAN) for small and margina
help to the rural farmers. The schemes like these are @
the farmer's income by 2022. They, i
an Investment model, in spite of various ¢
the telangana government taken dictions to limi
to them and farmers also happy in
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ABSTRACT

=y L

India is fastest developing economy in the world, with the ¢

networks which are changing drastically. People are trying to ch ; g S like
from ryral areas to urban areas. | will discuss in my paper Modi St” € thejr er;
flagship programme in the 2014 by the BJP Government. The jde i IS SMart ., St
technq!agy driven cities in india due to fast urban growth citizens sjﬁﬂf i missiﬂnr:lhﬁa
traffic jams, poor waste managemebnt, inaduequate water supp| T f10m propyg, 0ty
_to over come these issues smart cities terminology come existé)niem?nage ;

ggrovgment of smart cities and its challenges while making the Smanlc;i-pr Ovides %,
s m:mdthemes constitutions of the smart cities like smart governance S'eS are alsg u{j;
i l%di an Ts;lmart health care, smart cmzerjs. Initially, the Mission ajms tc:: C;zaﬂ ducys; . a--
i1 a. Yy ;Ssr?arrt't ﬁ_:::utmps gnd strategies creation good infrastructyre an;f 100 it af
nct b art. The Mission may be continued thereafter in the light of raﬂsfnrrnan'a.:.'
done Dy the Ministry of Urban Development (MoUD,). It aims to foc ofan €valuatjy
In the form of redevelopment of existing spaces, (Greenfield) ikl

population anf::I ensure comprehensive planning to Improve

D’Exity ;

o

mai‘ry =

=TT S "o b W m ot

';I“?
™M T EShn =T

Smart City Mission (SCM) operated as 3 Centrally Spons

Keywords: smart cities im
_ : pact and develo ial i
solutions, technology, urban Bsvlboant Pment, social issues angd Challanges, smar

INTRODUCTION S

India is one of the fastest

r i - .
percent annuam during 1981 il “ophoRies in

-2001. There was further ac

percent p D¢

:::; Et:g;it:i;e ”;ﬂﬂagement Péis sewicg (fe[}ig T ;c;.‘ Population growth in cities is accmmp‘anjsr 8
: c 5

consists of smgar? Ployed to efficiently an 'Y Challenges. The development of smart Gite he
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¢ -.ul‘ﬁlﬂ‘i'**"‘b''mt'jlr 'nfraSlrUCtUre , D:lble rEBGUrceg SU[:h as ICT, urban planning, climate change,
K ndependently for eConomin .. - Ma ' S0Clal an

NCe & F d economic nt. increasing
: MIC grow Unding et IC development, inc
m'ﬂ ve effectively shareg and qq thang sustainal?iﬁt; ﬁf 'eater emphasis on cities needs cities t0
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E
termined bid to rec OvVerna | various infr . S
l ind de asl the Urba NCe achieye df astructures, where

inclusive Desides driving y dNdscapg o' Smooth citizen empowerments. Thus
: constitution (74t Ag he CCongm; P€ of the ¢

| . Mendme MIC growth ountry to make urban areas more livable
snstitution, Which dea|g With o M Indi

Nagarpalika Act, came int un'C‘Dalities : 1392) {’iﬂl has intr
punicpalities anc Drought thc;:nr ® On Jung qst 4 gZ':;f'“,‘e 243 P 10 243 7G. It is also known
gnder copstitutiongl Obligation i a‘;nder the justifiabe p atrtha? given constitutional status to the
Metmpohialﬂ areainthe Country is angzrt. municmaﬁties as per :Yst?:mf:ﬂnsl:lt.umn: Pialos e put
243Q provides for eStablishmeg of SﬁkE} €€ POpUlation s o 1EST_ r;rr:ed in the CDﬂStILLkItI'D?.
A Nagar Panchayat is for those are ! 4S of MuniCipa[iti SStot akn (Article 243P). Article
o urban areas. "Governgp a$ Which

: - €very state. N Panchayat,
: : T will p '€ lransitiong| are ’ iy
pulation, density of Populat

on I© Notice, iy e as 1.e. transiting from rural area
. : B , Feve : 'N€ these three are

in Non_agrlcultgral aCtivities and Otheuef 9€nerated for local administration re? j btasfed uron th&;
-ﬁianﬂing including town plan F factors, 1oth , percent of employmen

. Ning, requlati Schedule of the constitytion of India—urb

e ' ; on o " Ia—uroan
for CONOMIC and socig| develgpment USe and construction of buildings, planning
gnd commercial PUrposes, pubjic hea "ldges, water Supply for domestic, industrial
fire services, fire Services, safequarg; conservancy and solig waste management,
handicapped and mentally

retarded, sjyr S of weaker sections of society, including th
[l =, [ R ] : l + g E
orovision of urban amenities ang faciliti Mprovement ang Up gradation, urban poverty alleviation,

ects. » gardens, playgrounds. promotion of

an

oduced a new part IXA in the

fland

Ith, sanitation

| Al , Mitigation, |
transportation, Closed Circuit Television (CCTV) Installation %ternetn:l?;g::r:rban Informatics
traffic management, Health care, €-governance, e-participation. and built environment 24!?;
services for inhabitants and intelligent security and development of urban regional furce’s. The
characteristics of smart cities vary from city to ci

| ty. Smart Cities can be identified in six main
dimensions. These are 1.Smart economy, 2. Smart mobility, 3. Smart environment, 4. Smart
people, 5.Smart living, 6.Smart governance. And these six axes

are based on traditional regional
and neoclassical theories of urban growth and development. As

a great first step, 100 smart cities
have been identified. For the number enthusiasts, the five states with the largest number of future

- Smart cities could be Uttar Pradesh -13,Tamil Nadu -12, Maharashtra -10, Madhya Pradesh -7,

Karnataka -6, and Gujarat — 6, each state and union territory would get at least one each the
total 100 smart cities finalised by the Government of India. Attention is bglng paid to mgke us«aIr
of technology to improve water management processes, apart from ensuring that cleanliness o

public places is duly maintained. And of course, digitalisation of the law and order functions is
Véry much in area of focus.

recycling, smart
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~1|VES oF THE STUDY ( the administration, plann,
' rove and performance % nise benefits flf 19 ang da
To s U 'ti‘l s cost and ime maximise benelts of smar Citiag ~ “8ic
parency, With 1885 LUSE < ecessful implementat 9
M”w‘"ﬂmlﬁth \ce accountability and. successful implementation
o snhance acl .
s TO study enn

g "
2. PR o hallenges. . 4™
svate sector 1ISsUes and € ot 3 sola e
pmf"dt: h:ItL :hﬂ creation socioﬁeconomlc infrastructure in the Selectad f
3. 10HNAoO | '

country.
4. To know the need of sM b
e
development. ™

Of the Pubyi,

lfrJ,Jrr.

® p fr:'l'.

art cities and analyze factors influencing and ingi.
“ildln

METHODOLOGY

This research paper seeks 1o explore these ptoc;?t}a“zloﬂieer:?:ee& The '”jd.ian Pers.
smart city was obtained by analyzing tree‘drefferen el i:tir'e d Citizen SUNE:;‘-'-:
planned smart city projects and smart cly vision thp citl o e his Studyl; ere g i
various clusters based on their population. The impact 0 ppp' ablon S1Ze on citizene Drigp-‘::
focus areas expressed in the vision statements. I.t IS exclyswe y based on secon dary datanr.'
s collected from various books, journals, 'publlcatlons_, qﬂlcles, Indian economic SUrvey, ec;h‘
and political weekly, economic times, Indian economic Joyrnal, government website etc, Th;'ﬁ
and importance of smart cities in urban development in India and which is focus on the Ufbanisa,_;';
modernisation, and digitalisation.

#
L]
-
¥

SCOPE OF THE STUDY

This study covers the issues and challenges of under the smart cities in India ang .
development. And performance of the admistration, plannlr?g, dgmsmn, and creation of socio;
economic infrastructure in the selected smart cities and various fields.

NEED OF THE STUDY

Two and a half years after announcement of the smart city mission 6.4 percent of the i
identified projects have been completed with utilisation of just 1.6 percent of the total envisa
investment of Rs 1,38,730 crore (17.36 billion euro). Many projects are stuck as local govem
bodies are unable to raise money using their own resources many cities are also facing resisia:

in execution of projects as citizens have opposed user charges for services provided under
smart city mission.

IMPORTANCE OF THE STUDY

India has bright prospects of smart cities with the support of the government of |“d'?$i'
foundation year efficient planning for designing smart cities in whereas cities and well defined polm;: |
g‘we support for the successful execution of smart cities mission smart cities projects @ havfes%aﬂ;i
Impact on the quality of life of the citizens some of the major challenges towards completion® |

. B . . 5 | c |
city mission are discussing the accurate background model for smart city, societd adequi Eﬁ'ﬁ*l
lack of awareness ahout ICT, diffi

- i g ma i
- culty in upgrading the old cities has smart cities N2 = ooyt
a requirement of efficient coordination  effici | f funds. A0 ¢ |
e , effici ment O 3
the urbanization the people of the Ece, the require

L .

: ds the U2 of0f

The Gri ; Ne rural areas have a tendency to migrate towar 000 &
€ union cabinet on 29t April 2015 cleared a project to dgvelop gsmart cities. RS i
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00 crore has been approved by the (_,al_}{nf-t I\:’I }811 D;f the smart Citieg \,
of RS 2 os and will be implemented RGN STRGSR=N . Approach INClyg T
i) velit - . L ' . "l"‘L - I IJ - ”FJ.
( LS \nt. There '-,NI“ hl'.' i‘.]'ﬂ[?” “ﬂ"d (I’I{}W) ['}”]J('qu' tGO' thdt Wl” LeedS In rlg “-*!I'r ",

redeN SIOPITIt

, dioira aarnvirae lika 2 : ey
Il be on core infrastructure services like adequate and Clean Wate, E”"Jr

Cilies. FOCUS wi oy o . ' - . . ) -*rﬂ;‘r ;.
nd solid waste management, efficient urban mobility and [)upl!g trdnSDOrt' afforjupm?.a.i”-
:pp DOOT, POWEr supply, robust information technology COﬂﬂOCtlwty govEmance . ab|e hr*l-:r )
= . . | g f (] J e
¢ aitizens, health and education, and sustainable urban environment, afety anﬂi.__,i
itis set to take steps within the current financial year, there were already SMart - %
srojects in India including Lavasa (Maharashtra), GIFT (Gujarat), Smart Kochi (i City Cong,

World City Chennai (Tamilnadu) and Jaipur (Rajasthan) in different Operatianap E‘rala;‘ o
Public Private People Partnerships (PPPP). It is a good sign for the governme "0deg rF
constructing 100 Smart Cities across the India by in collaboration with mt.JItinati-::rma:1t :
PPPP model, which will really increase our national economy. As smart City is g g
and completive so, at a time we cannot construct entire 100 smart cities in Iizt_em
expensive and very tedious job. It can be explained in two ways, the first one is C;anrhiu: #

€rting s,

field cities (the existing cities) into smart cities by deploying technology in g the pillars Uf*:J'*'

-
el

ISSUES AND CHALLANGES OF SMART CITIES IN INDIA

Financing to smart cities—The High Power Ex ‘
: _ pert Committee (HPEC) on i
n urban infrastructure has assessed a per-capita investment cost ik é )n invest

be financed as the majority of proj
project need would move thro - : 3
th s _ : ugh complete o
rough PPPs (public-private partnership). Smart cities project is not smartly DriE i::’:etz IE;?;E
' Mz=

when it ' | INg is sai
comes to funding. Financing is said to be one of the biggest challenges when it coms:

the smart city challenge. The tota] |
: Investment a i
gone up t_o Rs 1, 91,155 crore. PProved under the smart City plans of 90 cifies

e
- Unfortunately most ities in India lack the Presure o

recruitment i Ive implementation and gtbgquus have limited technical capacity mw?;s {0 Jimf |
ent operations and maintenance O ",

L, ONg With e and ma entd
Clearances if not be alion rates. The ¥ INability of the ULBs to attract be_sthosf tiuid gﬂfjar‘;
Plan is a one big plan which ® h nfo®™

» ®Verything should be online and timely W' |
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:135"1 WO major ISSU | Ine 0 CD“Grdiﬂﬂli{]n an 1T(}ﬂllm“  app on in thig «, l
| e ' TOVale T SOMNMeyt
.i*dresi;e 50'e|y re%p(?ﬂSIb e to CaFer to the “'"I'drmﬂm Ol by IIV'"{-‘ f - “”ri NOuld be setting
;**“,ﬂgtrﬂﬁﬂing e)(lsrt]lng Ieggcy City inf"ﬂﬁlmctumﬂt rnlllllmmnm:” imey e :Ihrr,r AoIng this win
- Jer when review; | O Make ION, alse the s
0 corTSIder NG a smart City sty lak SMart. the body
,,.uest 4R weak areas that need utmostcons'd a.tegy- The Mos Mherg arg ;
'?ﬁﬂngﬁg}t’ion The integration of formery isolelatedra““”~6-g. Up]c;:]: Mportang jg m,'!r"" of latan
&1 i ; e CE & ' Qe ) & )
W S‘anaI signiﬁcant challenge. egacy SYyStems tnjgi”-l ibution of ,f..::rrlr B
- , - , 8VE it “ET Supply
At ngee tier gz:ﬂ';i?;iatisoucgessful 'Mplementation of "YWId6 efficiancin
| n i -
_otaland v?‘ve S ortnation beit;ﬂeen various Nstitutions prﬂi,r;_clly Olutions neede .«
™ | as effecll | €en centra| Jovernment | 'nguarinug,mumm‘ > Ellective
8 unfﬂrt””ate fact that India as of now is nof that equj Nt (MoUD), we vy Pal amenities
e vanced technology requirements for developin 1pped When it comes o skil Y raeane
iﬂj&d e ot of skilled efforts. If we talk about or Q UUismart Cities, hat is 3 Ed Manpower
requl €ating skilled laboy an uge number

nds have beeq allocated by the centre ang state in sy
auch manner- For timely completion of the project g

' ve cleared in @ time-bound manner, a regulatory bo

o that 2 level playing field S mgqe a\:railable- to the private sector ang tariffs
gt balances financial sustainability with quality. This point probably was mea
5 this is the root cause for all above challenges. But if we talk about
dﬁnenge..CorrUptlor‘} Is responsible for all the co-ordination mismatch and time lag happening.
me financial constraint also SDMEhO?N creeps In because of this issue. It is a challenge which has
Jways been a reason for non-execution or ineffective execution of most big projects in the country.

Dealing with @ multivendor environment- Another major challenge in the Indian smart city space
sthat (usually) software infrastructure in cities contains components supplied by different vendors.
%nce, the ability to handle complex combinations of smart city solutions developed by multiple
zmology vendors becomes very significant.

Reliability of utility services- the focus is on reliability of utility services, whether it is electricity,
ieter, telephone or broadband services. Smart cities should have universal access toielectric:ity
MTthis is not possible with the existing supply and distribution system. Cities need to shift towaras

' Nt to be from the first
It solely this is alsg 3 major

‘Eewable sources and focus on green buildings and green transport to reduce the need for electricity.

Capacity building programme- 100 smart cities is notan easy task and most ambitious proie;:ts
% delayed owing to lack of quality manpower, both at the centre and statg Ievei_s..ln terms of ﬁ“:hji
MWeround 5 percent of the central allocation may be allocated for capacity building programs (%

s i _ Investments In
0N fraining, contextual research, knowledge exchange and a rich database

G in ti jon of projects
Eaf'w bu.ilding programs have a multiplier effect as they help in t:me-zowu;ﬁ zzn;ilseit;?]?nt; foo: B
ﬁﬂ-nd-&s'g"ing programs, developing faculty, building databases a g S

lepic; : he fa
pr_gjefs“’" support systems. All the above points are exemplary of ! The project had been

hun@d““.’ugh being a dream project has many implementation‘chatlill;egie;t-ed‘
i different names many times but the final outcome IS S for Indials urban

) : ity of life
%':%?ISI-SCM hopes to revolutionize city life and Iran'OV: c::‘geag;zltlitgn. smd
atg, . WOUId require smart economy, bright people, SMa g. Nevertheless, W

hﬁn | gn&e"'"g, Smart transit, fresh environment and bright livin ding, the rate
d by the GoV

i1 910 bag ;
Wh&-ugfas'c Publications, like water shortages and overcrow
g on encouraging

t[‘%"10(}& '?Ded Wil be the key. Several initiatives are being e

w

Cllies into smart cities. The government is concentratin
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Quality of Life, better life to its citizens on par with other Smart

Cities like Barce dig %

3t | kS on |
San Fransco, New York, Singapore. Smart cities are equitably distributegd across 9, Helg

SUGGESTIONS
1. The first priority should be given to 100 smart cities ff:‘Jr the rapid developmem
utilisation of resources and budget to aware the Society for way of a Me
swatch cities.

dn Elﬂd gl'E;_,.
The only way out is planned urbanization. Py
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CONCLUSIONS
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e and long-term solutions.
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nomic advancement. The fut
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000 cities throughout
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ble development in India. ;

s the government
rt cities. It will help
. The government is

Is taking initiatives to provide smart soliz
to drive the various innovative solutions &
Playing a vital role during progress of s
ompare to earlier years the current groit:
rees in India. To make existing cities a ¥
ring the constructions of smart ities &

vations using informati

Cial intelligence and the internet of things IOT make smarter in a mu'™

© concept of smart cities in India is a great idea but due to increasmg;&;
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rate, lack of Infrast

. 0
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jion in Socio-
A Study on Health and Educatlgtate-An ovEcgnOmic |
Development of Telangana ervigy,

Dr. Shyamu Ganta”

ABSTRACT e

The present paper focused on the role of health and ed Lcljt}at!?if; lg Sf;;:c;?gtc;m’c deVe'(]pmeﬁt
of Telangana state. Telangana is the 29th state of s‘outh Indiai tg o resu|t§ maJ'Orib,
population lives in rural areas. The social economic development equity 'St € most IMportay
dimension it is directly influenced by the quality of health and education fsec Ors but both seqy,
are poor stage in rural and semi urban in Telangana. The separate rolr-;s of education ar}d healty in
promoting human development have been extensively studied and discussed. As.the IMpressiys
social and economic performance of Telangana seems to show, strong educatuor! and hegyy
systems are vital to economic growth and prosperity. In addition to hgglth and education the most
important drivers of development include governance and other political factors, geography ang
climate, cultural and historical legacies, The interactions among these factors carry important
implications for our understanding of the development process as well as for policy. It is noy
clear that increased access to education, although of great importance, is by itself no Magic
bullet. Its positive effects on development may b these connections and briefly outlines some
central issues. Education is fundamental to development and growth, the human mind makes
possible all development achievements, from health advances and agricultural and industriz|
innovations to efficient public administration and private sector growth for countries to reap these
benefits fully, they need to unleash the potential of the human mind and there is no better togl
for doing so than education. Government officials and development partners met to affirm the
importance of education in economic development and broadly on improving people’s lives and
together declared education for all as a goal. While enrolments have risen in promising fashion | |
around the world, learning levels have remained d isappointingly and many remain left behind. | |
Because growth and development and poverty reduction depend on the knowledge and skils
that people acquire, not the number of years that they sit in a classroom, we must transform
our call to action from education for all to learning for all, Key wards: importance of health and
education sector, role government, and its influenced factors.

INTRODUCTION

The present paper is concentrated on the role and importance of quality of health and educatiot
in economic development of Telangana state. Telangana is the 29" state of India it is in June 2
2014, the birth pangs of the new state, pertaining to bifurcation of staff, institutions and assels,
within the framework of the Andhra Pradesh State Reorganisation Act, 2014. While many of these
disputes remain unresolved even after seven years, the determination of the state of Telangana 0
overcome these challenges and fo prove the prophets of doom wrong came out loud and clear ™
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he first few months of the formation of the state, Tolangana eyl
and gnemployment in the state the government Inltintes 10 Ilrr;w,]',“ 1ol plays for readuce Pty
i sci0 and economic m“'w i6 the most Important il e |Ir'mr.lu aeonamie Infrastructure,
and education factors. The availabllity of health and education h‘:'ltllllf”“”v Influenced by the haalth
dwmopmunl I5 growing ffll)idly. The soparato 1olos of oot ;l ‘;ﬂ"- In publie; sactor sconearmie
development have been extensively studlod and discussod, g the Ir” lemlth In pramating human
performance of India and Telangana seoams o show, slrong ; nrlur;ml(::?i::;llﬂlv: ' f:r;uf" Mol 1
role in economic growth and prosperity. Moreover, the Millonnium Davalon I :“ 1; :r{'y,m"”m ool
member states of the United Nations In Seplember 2000 SF8 §V188N08 of prnont Goals adogted by
arding human development: five of the olal - 30 0l an |I'I1fm|:l”.0nu| CONBaNGU%
reg g ; ghtgoals rolate lo education or health, Recent resesrch
that links education and health suggests novel ways to enhance dovelopment lJf:I;fb‘ by king
advantage of the ways in which the two Interact, Development Is complox process ||'|w;]n;|nq m;,m ,ﬁ-:
interactions among diﬂer'enl components. In addition to health and education, the meost i.rilymtl.'firpl
drivers of dcyelopmcnt include governance and other pollfical factors, ”uo[',mpny and climate
cultural and historical legacies, a careful openness to trade and forelgn Investment, labour ;‘mltqu;
that promote productive employment, good macroeconomlc managemont, some pr}xlrxr;llnn against
the effects of environmental shocks, overall economic orlentation, and the actions of other r:nu.nhl!:.".
and international organizations, The interactions among these factors carry Important implications
for our understanding of the development process as waell as for pollcy, the first part of the paper
discusses why Interactions between health and education aro Important, Educatlon Is fundamental
to development and growth, The human mind makes possible all developmont achlovernents, from
health advances and agricultural innovations to efficlent public adminlstration and private sector
growth. For countries to reap these benefits fully, they neod lo unloash the potential of the hurman
mind_And there is no betler tool for doing so than education, wenly yeare ago, government officials
and development partners met Lo affirm the Importance ol education In development on economic
development and broadly on improving people's lives and together doclared oducation for all as
a goal, while enrolments have risen In promising fashion around tho world, learning lovels have
remained disappointingly and many remain loft behind, bocauso growth dovelopment, and poverty
reduction depend on the knowledge and skills that poople acqulre,

The first slep taken towards the formation of a stato educational system was opening of Orlental
college as Dar-ul-Ulum by Salar Jung al Hyderabad In 1853-54 with 130-160 puplls on roll. This
ollege imparted knowledge of oriental lore In the Deccan and laste of loarning through two classical
languages, viz., Arabic and Persian, Provision was also made for Instruction In four modern languages

urdu, telugu, english, and Marathl. Subjects liko Physlcs, Chomislry, Mathematics and Astronomy
' I | In each district headquarters and Taluk

formed p: ' of onot
ot part of the curriculum. In 1860, a t chool was op .
) lum 660, a8 hod In 16870 (o prnclucu the required tochnical

headquarters : Aabll
’ arters, A sche ( eering was eslablie !
ey, (0 the 1876, sludonls woro awardod forelgn scholarships to

Bl { In government servicos on

' 1
so promised omploymet ' :
I prm in the firsl phaso of roforms from 1853 to 1883
' trained (n British indla,

roquired olllclnle
ng slandards, but, they remaln Islands

he efforty of Galar Jung to modernize the ac |
Mhere are certain private Institutions known for thelr nutlll,["'( 7 GER In higher education rangod
U oxcellonce in an ocean of lgnominy, For [netanco In ).011»1.’!i ” © GER In highor education Is
hson .4 porcont in Jharkhand and 63 porcon! m-chtl;:;:lgz‘:’u'tlmdl 13,3 por cont for §Tu 1n 2014-
4.5 horoent for boys, 22.7 percont for glrs, 16.0 por (.un| bolonging o he Schoedulod Castos (5Cs),

at thos@ no jominated higher aducation In

10 i sl I
Ali for enrolment by catogory showo N0 OBCS) ¢
they ehoduled Tribos "y Is) or the other Backwaord (;qum::a"( =5 parvent naitral univarsitias.and

B
7 Lountry, occupying 60 percent of gonts In all univor

“ail 1o public work department. In the yoar
o sbroad for advanced study, Thay wore @

“ompletion of their studies in such advance court
Jministration
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universities. Members of the SC communities accounted for jgs 10

" tionwide, STs 4 P ) Univarc ot
elr
EED OF THE STUDY | -
e Telangana state ogth rank in education in the country it has a literacy rate of 66 54

S _In India, Kerala has a highest literacy rate of 94 pe. as daing
i nter?c;;t;at;céf17g ﬁ;g;?::;? Human Development, it is important to see tﬁgrﬁe“ '
f”'th g I:f:srsm literacy éaps as well as male—female'literacy gaps In 2011, urban-ryrg
llr'1ell;:l:rslnsx literacy rate was 57.3 percent and urban iy ratetwaﬁ 211 pevcentat iteracy rq
The gap in the literacy rate between urban—rural is 23.84 percen ,lw I'tereas atall India leve| urbaﬁ'
rural literacy gap is 16.3 percent male-female literacy gap maile literacy rate in the gta, i
75.04 and female literacy rate was 57.99. male-female literacy gap was 17.05 Percent whig w;
higher than the all India male-female literacy gap of 16.68 percent, caste and literacy rates y,
lower among SC and ST communities as compared to other communities. While overa| literag
rate was 66.5 percent, corresponding rates among SC and ST communities were 58,9 Percent apg

49.5 percent respectively in the year 2011.

OBJECTIVES OF THE STUDY

1. To study the role and importance of health and education in socio economic developmer
of the state.

2. To understand the concept of health and education infrastructure in the study area ang
monitoring the private sector issues.

. 1 Of ar
p Turg

HYPOTHESIS

1. Tostudy the current scenario of health and education facilities, to examine the role government
in health and education under the public sector.

2. To evaluate the present and combined state in same factors.

METHODOLOGY

_ The present study completely based on secondary data the data collected from the varo*
journals, books, publications, news papers, magazines, research papers, government web si,
etc. the present paper is focused on the importance of health and education in socio econoric
development of Telangana and its influenced factors public private sector role in the state.

IMPORTANCE OF THE STUDY
th and well"®®

The government of telanagana introduced kanti velugu, basti dawakhana, hea v

ﬁi';ﬁﬁr ? a-{“.”da yoga naturopathy unanai and homeopathygA{’USH arogya sfi health Cem?;g;f%rba“

il ?Ac] Mites but it has not achieved. The central National rural health missions. ';‘:a;s*::hofﬂsmr

et 'ESIOH, Urban Slum Health Services, Birth Waiting Homes, Residential Gur Us;_uanna giyya”

Pathak oYs, Te'a“Q?HB Vaidya vidhana Parishad, Ashram Schools and Hostels, cate in ¥ 5
am, Anganwadi Schools, Good health can also alter the population gt

tha .
t promote development, Health improvements often have the greatest effect on thos Iikeﬁhood

most vul i : A o = the
nerable, children in particular. Advances in medicine and nutrition increaseé
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ild will survive into adulth
hat a child will survive 0od, and -
t “deal family size high fertility, sfil ply parents therefore need to bear fewer children to attain

their e alent in much of th ' '
. e de
when child survival improves (Stark and Rosenzweig, 20086). Red:gézp;gﬁimirrgé;ild;at;:t?gg?

investments of ti
Goncentr;aati;fn thus enhar?éitlligit?eﬂf n;qlney on a few children rather than spreading these resources
?GFUSSR . {nfant and chlla mortacii '?fe” S Prospects of leading healthier and better-educated
jives. ty lessens emotional stress on families, potentially increasing

ily cohesion, and gives parents more tim : N
E:nsék ® ertts dacraazes: e to devote to productive activities as the need to care

iteracy rate in the tw i ;
[ Ind1i: Z::cte?agg of 69 percent,olrsutit:gl-:fasgcond lowest in the country next to Bihar and lower than
a : ; radesh the percentage of dropped out school students
js 58.9 while 67.21n Telengana. Most of the dropped out students are from fa ' famili ili
volved in agriculture, the computer knowing students In th rom farmers fgmllleslfaml ies
d 1o other Ind in the age group of 14-29 is the lowest in
Telangana compared to other Indian states. The students pursuin fessi [

d are lowest in Tel g professional/technical courses
per thousand are 1o | I€lengana compared to other states. However, the number of students
per thousand S:il.’dylmg engtlnneermg Is highest in Telengana. Moreover, the report suggests the states
to promote medical € fuca. lon. As per the report, the figure for the number of students per thousand
who are pursuing pro essional/technical courses, is among the lowest in AP 34 and Telangana 30,
compared to states_like Ma!waras_htra_ 86, K&Trala 156 and Punjab 100. However, number of students
per thousand studyl'ng engineering is the highest in AP 579 and Telangana 599. The survey report
shows students taking admission in the government institutions which is among the lowest in the
country. However, there were also some parameters both the states have performed well. AP is among
the top five states with 335 out of thousand students have internet connections, with Telenagana
(185) standing at fourth position.

Education plays a key role in determining the increase in work participation rate and productivity.
However, education levels in the working population in Telangana leave much to be desired. Telangana
State, ranging from up to primary to secondary, intermediate, graduation, post-graduation and above,
and also diploma/polytechnic/ITI. Of the state’s 2.39 crore working age population, about 34 percent
are illiterate. Of the educated working age population, 7 percent are educated up to primary level,
about 29 percent have completed secondary school and 10 percent have studied upto intermediate
level. The working age population that has studied or are pursuing higher levels of education is
about 20 percent (graduation 14 percent and post-graduation 4 percent or aboye). pnl_y 1 pe_rcent of
the working age population in the state are having polytechnic/ industrial training institute diploma.
Thirty-seven per cent of students in Telangana aré in primary level, 20 percent in m|ddle_level, 13
percent at collegiate level, 2 percent each in PG level and diploma courses. The proportion of ST
students pursuing collegiate education is the lowest. The OBCs_ have the highest proportion of
students in graduate and PG level. Among socio-religious groups, Hindus have the highest proportion
of students in PG while Muslim students are highest in primary school 43.4 percent, with attendance
dropping sharply in higher secondary 7.6 percent. 94 percent of students are in the general strzgm
whereas only 6 percent are in the professional/technical stream. Proportion ofl§tudent§t atéi';s'zg
dovernment insfitutions is the highest among ST students and it PFQQ"‘E?EE*;GA}; d;;g‘ﬁ; sjs; ; Ilgtu dentsp
the social hierarchy. Forty percent of s_tudents attencj‘ Eoﬁggr:te;ttt;; private.unaide 4 institutions. n
conpelr;::f etiEnd gavemment instrtutaor;s Vﬂ?&ﬁgsaueﬁd private unaided institutions. Among social
o among urban students, nearly fou - ctitutions 65 percent rather than private. Half of

S hore ST eludenits atiand goverr?mt?nt e trast other students predominantly attend

p? SC students attend government institutions. In Gf;ﬂs[r students claimed better environment of

"Vate unaided institutions 72.6 percent. 41 percent of ST € o bout poor quality of education in
*aming in private schools and another 33 Per cent complain®
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in private stream are i -
sC students who are in p € i tfy,
o oone. 30 percent of
nstitutions,

them did not get admission in governme. M85,

medium eduC?fi?ir:lZﬁ,;?nﬂqe;ﬁ?giﬁfools is most important tllfheason for the OBES Izit[iiluﬁ;‘:
poor quality of education It Thirty-eight percent of students in the g‘?te get free g4 i
; dents who get free educatiop is the highest among s and lt. decling win'Tha

[0 orhon_of stu es one fifth of the students In the state get scholarshlps, thg highest r%th‘ b
h;gstzjtri:ﬁgﬂigf;:t scholarships are SC students and the next highest proportions of Studentsm%
0

W

get scholarships are OB StUdentSﬁf women married before the age of 18 years (who bel
I Telangana, the percentage is much higher in rural areas (about 3 - %

£20-24 during the time of survey) is much hig ut3s Percgy

a . !
i groupg corresponding percentage is 15.7. This indicates the prevalence of early map h
urb?nma |r1$ ?I'Z'I;ngana especially in rural. The IMR is also not showing a 90_0d sign of health forsor.i?agE
?L)::aflMR is 35 and urban IMR is 20, the situation of under-fi ve mortahty:c ;atg{:s also g concem}n'
Telangana with 38 in rural and 25 in urban (NFHS-4, 2015-16). The use of family planning Methyg
is about 59 and 56 per cent in urban and rural areas respectleely among the women of age gy,
15-49. The role of health workers in spreading this is also to be lmproveq alot. Accordrpg 10 NFHgy
(2015-16), even though the antenatal care is good among the women in terms of their fi rst Visit
is only 47 and 37 per cent respectively for urban and rural areas who got full antenatal cgre, aroupg
half of the pregnant women had consumed iron folic acid for than 100 days. ﬁtlthough Institutiong|
births in Telangana are higher 96 percent in urban and 87 percent in rural, the institutional births i
public facilities are too low at about only 27 and 34 percent for urban and rural areas. Accordingty
the NSSO 2014 71 Round survey, the percentage distribution of women (aged 15-49 who gave
birth in private hospitals is higher in Telangana both in rural 59.3 percent and urban area 74
percent when compared to all India 22.5 percent and 45.8 percent respectively the rate of utilisation
of public hospital for this purpose is very low in Telangana 29.4 percent in rural and 22.5 percentin
urban when compared to all India 41.4 percent and 38.4 percent respectively, it is to be noted thai
the rate of deliveries at home is very low in Telangana 2.2 percent in rural and 1.6 percent in urban

when compared to all India 19.9 percentand 10.5 percent respectively. This necessitates state policy
orientation towards ensuring mother and child care through public institutions. The SDGs is that healt
is a major contributor and beneficiary of sustainable development policies. It i believed that health
affects, and is in turn affected, by many socio-econ

omic and environmenta| i hough
health for all is one of the 17 goals in SDGs, it emph rg:ctieer?:naellln ;Zé?:rs cgﬂ

) , asises that policies
have a profound effect on population health and health equity, To address the = R——
government in health. The

of health determinants requires the political will to engage the whole of
health sector should promote Health in All Policies, an approach to Public policies across sectors that
Cisions, seeks g

systematically takes into account the health implications of de , :
harmful health impacts in order to improve population health ang health equity an}’;ergies and a!.!ou}:!si
determinants of health. Within the health sector, India’s priority concerns are Mate address the socnz;
child health related issues. Maternal and infant deaths are still Critical concerng L;nal, newborn ant
among children is another major issue across all the states in the country, . ndernourishmen
The high birth rate and low death rate indicate the demographic transition India is g
In India the demographic transition is being accompanied by an epidemiologica] tl‘an; going through.
Communicable Diseases (NCDs), mental health disorders and injuries become m ition wherg Non
as a cause of death and disability. Major health statistics on Maternal Mortality Ratic?.l(i;e prominent
Mortality Rate (IMR), sex ratio, birth rate and death rates of Telangana. MMR s mnsldMR). Infant
low if it is less than 100, moderate if it is 100299, high if it is 300—499, very high jf i i:f‘sed to be
and extremely high if it is equal to or higher than 1,000 maternal deaths per 1,00,000 "'Veogrrtigsg

(5

i
e
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institutional deliveries at :
o promote If : at public he N
to».rr;'arm‘l’"‘a‘”t is strengthening Comprehensive lh faciles and to bring down the MMR, the state

’ ; : Emergency 0 ;
services at various places in the state, Presently there arg és (? ;ﬁg;gncimfgsn;tﬂf :t:ie( (t:oEphlﬂcgnbi?e)

. titutional deliveries and attend t
institutiona = © Pregnancy r '
the services of obstetricians and anaesthetistS}: aﬂiﬁ?@?&mgems' o bt e

clock. Provision of public health services IS vital, A fow | ency blood transfusion services round the
low literacy rates, low incomes in rural aregg, Onl

‘ i . M Which can operate effectivel i .
With this backdrtfp. public health Infrastructure Needs greater auentic:rriJ in the state,nlfﬁ Z;:t?nzf::éﬁirt]it;ys

Health Standards (IPHS). The IPHS has set
the population of the state, Compared to the

so many people in India cannot even read and write, despite several initiatives by the government,
the numbers of children who do not get education, especially in the rural areas, are still a concemn.
Nevertheless, the analysis on gender and age-wise literacy rates for Telangana revealed a higher
literacy rate for the age group of 7-24 years 88.56 percent than the all-India literacy rate of 86.98.
The data also shows a better situation in the state for males and females in the age group of 18-24
years at 90 percent and 79.5 percent respectively. And these figures are higher than the national
average of 89.3 percent and 79.1 percent respectively, for the corresponding age group and gender.
Hence, there is a need for focusing.on adult education in the state. As per census 2011, among the
literate population, 48.6 percent have studied up to middie school, 17.9 percent did pre-university,
1.6 percent did technical diploma, 0.3 percent completed non-technical diploma, 21.9 percent have
graduation and above level of education, 0.9 percent completed un-classified courses and 8.8 percent

are literates without education.

SUGGESTIONS
1. Government must provide quality of health and education facilities in the public sector free

and compulsory. o ‘
2. Government must and should control and monitoring private/corporate schools colleges,

institutions, and medical field, labs and hospitals. _ . .
3. Government must provide free and compulsory education through improve enrolment in

primary level education in rural and semi urban areas.

CONCLUSION

: ation important role plays in socio economic
It concludes this paper the health jzzdb;atc:lugr i natioﬂ | averages are high for those in the

develop i

ment the state and as well as nat in the state show low literacy

3 ) age groups inthe s . :
%8 group above 24 years, while averages for the same % I Sr able to access education than their

tesi ion is goi scho uca
eldeesrslnﬁlangana, the younger generatlgsn eﬁ L?r?é[;?n tgmal e whch leads to achieving the gol of

» INe quality health and education |
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ate and national level to achjg,

stat :
bieg'ma:neivaetr;gelaizaﬁon of elementary education i,
fIndia,

ide free and Compulsow educatiy
e:’ eIeed ?13\2::3 93¢ constitutional amendmep
icle,

education for all over the years, efforts have
this goal as per article 45 of the constitution 0
directive principle of state policy that underlines th

for all children up to the age of 14 years as per articié, he responsibility of the st
2009, education has beconge a fundamental right, this article spells outt Gl

{6 to 14 years this arigy
for providing free and compulsory education to all children from the i:\ge 0
has stated the constitutional position of right to education in our country.
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ABSTRACT

[ The tribal and indigenous geoples of Indfa f'O”Stét"tfda;l imporza‘m

dian population. The Constitution accords them specigl
segment ofth{ 1{; Both the Government and the Non-Governmem
rights fm‘f-f,’,:;w( ;é’Ge;S ) have been engaged in their socio-econom;,
i’fef;z;:;lm ever since Independence. But the questi?n is whe'ther the
tribals have benefited from the various developn?ent Interventions ang
been empowered in the country’s federal structure in ferms 'of gqvemance
and political participation. It first examines the tribal situation in the
country and gives a critical appraisal of tribal development both by the
government and the NGOs. It also analyses the process of tribal
empowerment, particularly through the 73rd Constitutional Amendment
and the consequent legislations for tribal self-rule. the discusses the
indigenous question at the nationg] and the international levels. F inally,
based on the past and present scenarios, it tries to spell out the Juture
_irends of tribal development ang empowerment in India.

lntroduction

R:;():‘:)Yf:}?c?i;an;(ipe the tribal development situation is to browse through the
Plan (?.ooz-zoo;))r L'Ligrﬁ,"" ‘o Empowering the ST during the Tenth Five-Yed!
reflects the frame;ivork of "t:eClg ‘rmanship of Dr. Ram Dayal Munda.which als0

-lﬁh a nd Sixth Schedules of the Constitution. Bu!

W Econom; -
shift from th :)n ' Policy ang Scheduled Areas. There has been a cl¢!

€ str .
COMmunjtjeg like :]rg Prou:.ctwe role of the State towards the disadvan.tagte
] : . . . " . ln
€ of econgp; velosggstOfJUStlﬁcauon for their exploitation
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2) Alienation of Tribal Lands to Non-Tribals. The case of Samatha against
the State of Andhra Pradesh is a classic example of how the state has been
violating its own constitutional duty in the Fifth Schedule Areas. In the
name of economic development through industrialization, the state has been
alienating tribal lands to private industries and development projects like
mining, hydro-electric projects, industries and tourism. Between 1951 and
1995 about 35 million people have moreover been displaced on account of
various development projects, 40% of them tribals. And only 14 of the

displaced persons have been rehabilitated.

3) Law and Order in the Scheduled Areas.

Extremism, political disturbances in the tribal areas are a result of exploitation or
neglect, which is used by militant groups. Hence, it is the duty of the state to
address the actual socio-economic problems of the tribal people and not to deal
with the situation as an ad hoc law and order problem. Ruling the areas with armed
forces or police battalions cannot solve the problem of violence ot unrest.5 Similarly,
the misuse of POTA by the police shows the state’s high-handedness in containing
naxalism in tribal areas. Today’s tribal situation is distressing to say the least.
About 1/3 of the Indian tribals still subsist through hunting and gathering or slash
and burn cultivation, and there are tribal bonded labourers in the coffee plantations
of Tamil Nadu and in the villages of Daltonganj and Giridih in Andhra Pradesh,

not to mention those who work in the stone quarries in Uttar Pradesh and Madhya

Pradesh. Considerable disparities also persist, although they are narrowing, in

literacy and educational development.

As against the national average of 52.2%, the literacy rate of the Scheduled Tribes
(STs) was around 29.6% in 1991. The ST women were illiterate. These disparities
are compounded by higher dropout rates in formal education, resulting in the ST
representation in higher education being disproportionately low. Not surprisingly,

the cumulative effect has been that the proportion of the STs below the poverty

line is substantially higher than the national average. As per the estimates of the
Planning Commission, 51.92% of the rural and 41.14% of the urban ST population
was still living below the poverty line in 1993-94, compared to 32.36% and 37.27%

respectively of the total population. (The corresponding data for the SCs were
48.11% and 49.48%.).

Constitutional Privileges for Tribals
The Constitution of India has provided many safeguards for the welfare and

development of the tribals. The relevant articles can be classified under four major
heads: (A) protective provisions (Arts. 15, 16, 19, 46, 146, 342, etc.); (B)
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developmental provisions (Arts. 46, 275, etc.); (C) administrative Provisions (Arts
244 & 275) and (D) reservational provisions (Arts. 330, 332, 334, 335, 340, etc.)
The protective provisions safeguard tribal people from social injustices and a]|

and exploitation. The buildings for schools, health centers and Panchayat Bhawans
and the infrastructure like roads, bridges, wells and hand pumps are either
dilapidated, poorly maintained or simply non-existent. The key problem is not a
dearth of money, but the lack of political will and implementation capacity by the
various departments and officials. The lack of responsibility, accountability and
transparency has also led to the misuse of funds by government officials and
ministers. Clearly, government inefficiency, bureaucratic lethargy and political
apathy have all but kept the tribal people undeveloped and open to all sorts of

The Govt.’s Anti-People Policies

The fact that the state has gradually abdicated its welfare responsibility, particularly
towards the weaker sections, is demonstrated by a series of anti-people policies. It
is ironical that, while India is emerging as an Asian €conomic miracle, most people

mention a few of them.

(1) The Land Acquisition Amendment Bill, 1998. This bill further strengthens
the hand of the government, when the Land Acquisition Act of 1894 as
amended in 1984 was already bad enough, as it supported the principle Qf
‘eminent domain’ and empowered the Govt. to acquire any land for public

purposes.
(2) The National Policy, Packages ang Guidelines for Resettlement &
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Rehabilitation, 1998. While the land acquisition part of the bill was debated
in the Parliament, the second part on resettlement and rehabilitation did
not even merit a debate by the political establishment!

(3) The Draft National Policy on Tribals. Though the first of its kind, the policy
is fraught with misgivings on tribal identity, the tribals’ rights and control
over resources, and the significance of their traditional system of self-
governance. The draft moreover undermines the significance of the Fifth
Schedule, which prohibits tribal land alienation to non-tribals. A brief
examination of government interventions thus reveals that, though the
schemes promise a lot, little practically materialises for the welfare of the
tribals and the enhancement of their quality of life. The government’s anti-
people policies even indicate that it is not truly interested in the development
and empowerment of the tribal people.

The SWOT Analysis of NGOs/VOs

A few words need to be said about the strengths, weaknesses; opportunities and
threats (SWOT) of the NGOs/VOs, to ascertain their place in society. The strengths
of the NGOs are that they are closer to the people — the poor, marginalised and
exploited. In each sphere, they have accumulated a significant body of experience
and knowledge which can serve as resource for new models, policies and practices.
One of the weaknesses of the NGOs is that they are t00 dependent on external
funding, which has often its own agenda. There is also a rat race to start NGOs
without making them instruments of social change. Many of them primarily serve
their own interests rather than people’s interests; they are like shops doing business
with the funding agencies. As for opportunities, the NGOs have them in abundance,
depending upon their initiative, commitment and action in today’s heavily polarised,
exploited and dehumanised world. Finally, their threats lie in being co-opted by
the forces of globalisation and liberalisation and the policies of the rich and powerful.

Assessment of the Christian missionaries Role

In the eyes of the general public, the Church’s role in development including tribal
development is known as that of the Christian missionaries. Both the Government
and the NGOs recognise the pioneering role played by the Church in education,
health care and the welfare and development of marginalised societies. Looking at
tribal development from within the Church, we can say that it was done according
to her own social teaching but also in line with the country’s development framework
and ideology, which is stated in the Directive Principles of State Policy. The Church’s
involvement in tribal development is very varied and covers practically every aspect
of tribal wellbeing: be it in education, health, agriculture, technical development,
cooperatives, self-help groups (SHGs), people’s empowerment and human rights
issues.
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developmeflt- o a study recently conducted 10 Chhattlsgarh:The five major
the Church' s role from a ¢ ol on-formal and vocational education, health care
areas considered Were primary; women's development and

pecially 10 mother an ild, 1 tion
' d child, income generation, ,
es Zla]lig;t: iSSltleir The main assessments of the Church’s role by the 400
human _

ino. (1) Govt. facilities are generally

1] over the State are worth noting. (
reiﬂ:?rizn;fﬁzli fields. Most respondents felt th.at they ben.eﬁted more frcl)m
plc—)vernme,nt schools than Church schools, not only in terms OFJObS bl_’t also with
fegard to the awareness of human rights issues and the promotion of tribal culture

and identity. The main reason for the people’s preference for govt. schools is their

mity and affordability. The . ference is that the mission schools have not

proxi .
Nevertheless, the mission schools are always

reached as widely and are costlier.

preferred regarding quality education.

The people similarly assess the respective contributions of the Government and
eration and women development: the

the Church in health matters, income gen
govt. facilities have benefited the people more, but the quality services of the mission

are preferred. (2) The NGOs fare better than Church organisations in nonformal
education and justice issues. (3) The Church’s pre-primary and primary schools
are more effective for children’s capacitybuilding. (4) The RAHA module of health
services is unique. The Raigarh Ambikapur Health Association (RAHA) envisions
awholesome, sustainable, caring and transformed community of people. Itis greatly
appreciated. (5) The CRS programmes for sustainable agriculture are quite effective.
In t!1e Ambikapur and Raigarh dioceses, the resource mobilisation for sustainable
agriculture has paid rich dividends to the people through agro-based income-
(gicflgrl?tmnl Pfolglrammes based on vegetable cultivation and tree plantation. The
SHGs Zsr:i S:,(Sm:)evz?sthe way through watershed management. (6) The Church-run
women’s SHGs and groups are equally effective. The formation of dozens of
is quite effectiv cooperatives in the villages of Raipur diocese is exemplary. It
€ as a s0C10econOmic i i
mic intervention for self-reliance and social action-

Tribal Empowerment

A process of tribal .
Constitutional Amei?illf:;:ﬁm;em was initiated in India through the landmark 73rd
Panchayati Raj system in t}i: 993. The reasons for this amendment were the largely

country and the need for adapting to the tribal system

Tovisi
sions of the Panchayat (Extension to the
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local self-government, particularly through the Gram Sabha. Salient features of
this Act. (1) The state legislation on the Panchayats has to be in consonance with
the customary laws, social and religious practices and the traditional management
practices of community resources and dispute resolution. (2) The community is
the centre of the Gram Sabha. (3) The Gram Sabha has wideranging powers and
functions: approval of the plans, programmes and projects for social and economic
development; selection of beneficiaries for poverty alleviation; (4) being consulted
for land acquisition for projects; control over minor water bodies, minerals and
forest produce; enforcing prohibition; management of local markets and check on
moneylenders, etc. As far as the praxis of tribal self-rule is concerned, many state
laws, particularly in Andhra Pradesh, are not in conformity with the Central PESA
Act.

The Indigenous Question

The tribals of India are also called Adivasis. In Hindi, the term means original
settlers and adequately expresses the indigenous character of the tribals. But the
Government of India does not accept the term ‘indigenous’. This has put the very
identity of the tribal people in question, for they assert that they are the original
settlers of the country and are entitled to enjoy this status. The Government of
India has consistently denied that there are any indigenous population in the country.
At least on two occasions, the Indian delegates reiterated this position at the UN
Working Group on Indigenous Populations at Geneva, mainly on the ground that
the tribal communities of India do not retain their pristine tribal character. There
are two obvious problems with these statements, according to Sanders who was
present at the 1992 UN Conference.13 On one hand, the Indian representative
claimed that the tribals had all been absorbed, but on the other he mentioned the
special programmes for tribals and noted the existence of the tribal majority States
in the Northeast. Either tribals survive or they do not survive! The second problem
is the preoccupation with racial and cultural purity. The statements suggest that
only tribals who retain their “pristine” tribal culture are real tribals. If such racial
and cultural criteria were universally applied to indigenous peoples, there would
be almost no “indigenous people” anywhere. Indigenous or tribal peoples do, not
forfeit their character as distinct peoples by adaptation! All the same, the debate
continues on the indigenous question, which is primarily a political question to
firmly establish the tribal quest for social justice. One of the reasons why the
indigenous status is not granted to the tribals, comments Fernandes, is that a clause
in the ILO Convention can be interpreted to mean that indigeneous peoples have a
right to demand secession. It should however be clear, for example from the ICITP
Charter, that what the tribals are demanding is self-reliance
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Conclusion _ _ .
Tl?: tribal development and empowerment as carried out in India by boty the

Government and the NGOs presents 2 mixed. scenario. The Government giye,
constitutional guarantees to the tribals, bl{[ .falls to 1mpleme.nt them adequately,
Over the years it has also made various policies whlcfh are against the poor and the
marginalized like the tribal. The NGOs have fared a little better, but need to addres;
the tribal problems and issues more consistently and adeguately. Except for a few
NGOs/VOs known for their wider mass base and capacity to bring about socio.
economic change, many or most of them are complacent and just do the routine

work, primarily serving their own interests.

The Church institutions have contributed their own share to tribal development,
and are often lauded in the areas of education, health services and other works of
charity, welfare and development. But they too need to broaden their base and
reach out to the disadvantaged tribal groups in the remotest areas. Moreover they
need to adopt the social action approach of people's empowerment and not be
confined to the safe and secure approaches of charity, welfare and economic
development. In this regard they must join hands with secular civil society groups
and work for greater tribal development and empowerment. The three institutions
of the Government, the NGOs and the Church can play complementary roles in
tribal development and empowerment. While the Government has constitutional
provisions and resources, its delivery mechanism needs to be strengthened in
collaboration with the NGOs and Church institutions. But it is ultimately the people
who must demand their rights and privileges.
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Strategies for Livelihood Promotion of Women Self
Help Groups in Indira Kranthi Patham
in Andhra Pradesh

Dr. Shyamu Ganta*

MOA -Jue Do TesNn ', 2319-F246 5
ABSTRACT —=

Achieving the Millennium Dey
in absolute poverty by 2015 will
productivity remains perhaps th

elopment Goal (MDG) of having the proportion of people living

require agriculture to play a major role. Increasing agricultural

e single most important determinant of economic and poverty

reduction and hence provides the key to achieve the MDG. The goal of the Indira Kran-thi Patham

project is to reduce poverty of below poverty line households through sustainable community
based women organizations by introducing livelihood interventions through institution building,

human resource capacity building and community managed sustainable agriculture. A study was
conducted to understand these aspects of Indira Kranthi Patham (IKP) along with the problems
encountered by the members of women self help groups for livelihood promotion.Based on these
results,strategies were suggested for effective implementation of IKP for livelihood promotion.
Various organizational, technical and extension strategies for livelihood promotion of self help
groups through IKP were proposed after a thorough study of the programme. There is no
assured water supply because of the vagaries of nature, often crops dry up. It has therefore,
become imperative to protect farmers against such losses. If such assurances are not given
to farmers, they may give up farming and turn to some other vocation or employment. Andhra
Pradesh has used Self Help Groups (SHGs) extensively as a primary tool for poverty alleviation
and empowerment. The basic principle behind SHG functioning is collective action with suitable
support, self help groups can move on to collective action at the community level but more
remains to be done for sustained poverty alleviation.

Keywords: Self Help Group, Indira Kranthi, SERP, DRDA etc,

INTRODUCTION

The largest poverty alleviation project being implemented by SERP and funded by DRDA in
Andhra Pradesh is Indira Kranthi Patham (IKP). The goal of the Indira Kranthi Patham project is
to reduce poverty of below poverty line households through sustainable community based women
organizations by introducing livelihood interventions through institution building, human resource
Capacity building and community managed sustainable agriculture. With this background, a study
was conducted to examine the progress of programme In the BPL self help groups.

METHODOLOGY

Exploratory research design was followed for the stud

y. Mahaboobnagar district was selected
as it is one of the largest districts in Telangana region with

highest number of mandals under Indira
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: champet were sele
Kranthi Patham. Out of sixty four mandals, two mandals Viz.. Kolhapur, Achamp Aad by

random sampling on discussion with IKP staff. aai Lo
Two villages viz., Chukkayapalli and Yenamalametla from Kfoéﬁpeuarcr:aor} thésep; annl:;}::g :nd
Gattuthumen from Achampet mandal were selected at random I nd

thus, a total of four villages were selected for the study. Thirty women thI?&gg;gr;: t:;? dgernot:%?' were
selected at ran dom from each village. A total of one hundred and twenty P eight

aroups were selected from the above selected villages for the study. The problems perceived in lively

hood promotion and suggestions thereof were expr essed by the women and recordfeldc;p terms °f
frequencies and percentages.A study was conducted to understand various aspects of Indira Kranthj

Patham (IKP) based on which strategies were suggested for effective impiementationlof IKP for
livelihood promotions. The study shows a path of movement to make groups self sustainable and

self reliant.

RESULTS AND DISCUSSION

Table-1: Distribution of respondents based on problems perceived and suggestions given
for livelihood promotion n=120

S. No. Problems F Rank Suggestions F Rank

1. Diverse interest in groups 103 | Formation of homogeneous 101 I

(85.83) groups with common interest (84.16)

2. lack of encouragement 100 I Encouragement should be given 98 I
to each and every group (83.33) to every member in the group to (81.68)
member to

3. Lack of capacity to 87 1l Capacity building of groups for 86 i
formulate plans for group (72.50) formulation of plans (71.67)
development

4. Lack of a rider before & 79 v Provision of a rider before & 76 v
during loan utilization (65.83) during loan utilization (63.33)

5. Less farming activity in the 66 V| Increase of farming activity in the 61 v

area

6. Lac}c of resource persons 60 VI Creation of of resource persons at 57 vi
at village level (50.00) village level (47.50)

8. High cost of cultivation 36 Vil Decrease of cost of cultivation 33 vil

9 Lack of remunerative price 31 IX Provision of rem i i
for produce al IKP UISrHive Rrices 0 o
marketing centres)

Figures in parentheses indicates percentages Organizational strategies

1. Group formation at grass root level needs to be done by employing participatory techniques liké

social mapping, wealth ranking and preference ranking. Thi
and common interest groups in a participatory mo de? S enables to form homogeneous

2. Rotational leadership in a democratic way in a
the group. Through experiential learning each
self help group visits to self reliant and suc

group empoyvers each and every person in
c:rnemt::err acquires the skills. Practical orient
essful groups enables them to understand
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group qynamics, team building, scquits entrepreneurship otientation and thus individual
capacities of self help group members can be developed.

bICre‘ahon of role self help group model after a thorough participatory training need assessment
:ana. es in sljovfrcasing the different technologies through demonstrations based on principle of
seeing is believing & learning by doing’. This also facilitates in producing, sharing and saving of re-

sourcgs a.l wl.lage level there by external input dependence in agriculture can be reducad besides
securing livelihoods

Technical Strategies

1. As agriculture was nol sustainable in the studied area, in-crease in farming activity was
suggested. This can be done through introduction of participatory watershed programmes.
This e_nables pooling small farms of common interest groups which facilitates technology
adoption with reduced cost and assured income. The soil productivity and fertility
er}hancement activities, introduction of farm-ing systems approach on a watershed basis
with inclusion of dairy, agroforestry is possible in the area to provide employment to the
people. Through proper utilization of CIF and abhayahastam there is also scope for
promotion of fisheries, poultry, sheep and goat rearing besides intro-duction of second
crop in the area.

2. Cost of cultivation in agriculture can be reduced due to recy-cling of bi-products of various

enterprises taken up on farm and through popularization of integrated crop management
practices.

3. |KP staff needs to orient women to various sustainable ways and means of utilization of
funds provided under the pro-gramme as it serves as a rider to them before & after loan
utilization & results in purposeful utilization.

Eg: 1. Purchase of assets like agricultural implements/ soil te ing kit and custom hiring of
the same.

2 Establishment of bioenterprise / agro processing units.

Extension Strategies

1. IKP needs to introduce minimum support price for various crops at IKP marketing centre
in an effort to provide remunerative prices to the farm produce.

2. |dentification of educated person with good communication skills as resource person in
the village and training them in various farming techniques like soil & fertilizer testing,
vaccination enables him to gain proficiency. He in turn helps in social mobilization process
and the technology will be learnt effectively through social learning. They also serves as a
practical evidence for technologies at village level & enables effective delivery of extension
Services.

CONCLUSION

The findings of the study are expected to be useful in future empowerment policies and
programmes for women. Community organizations built up through this programme are seen as
use-ful organizing mechanisms for mobilizing peoples collective self help action aimed at improving
their own economic and social situation and that of their communities. The study shows a path of
movement to make groups self sustainable and self reliant.

—
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RURAL INDEBTEDNESS: ASTUDY IN
MAHABUBABAD DISTRICT OF TELANGANA
STATE
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Government Degree College, Thorrur,
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Abstract: Indebtedness is one of the major problems concerning to the rural society. Taking debt for the purpose of agricultural
activities is indeed necessary. However, the rural people take mostly debts for non-productive purposes i.e. to meet the family
needs, perform social functions like marriages, birth, death, and litigation, etc. Since money taken does not contribute to
production but instead to consumption, it drags the rural people into indebtedness web. For many small farmers, the agricultural
production is so less that they are unable to provide for such unproductive expenditure which drives them to take loans. The main
objectives of the present study are: To study the socio economic conditions of rural indebted people, to study the causes of
indebtedness among the rural households with special reference to their needs and to analyse the borrowing and repayment
behaviour among the rural households. Indebtedness is found to be high among farmers when compared to that of non-farmers.
The main causes of indebtedness are poverty, ancestral debt, illiteracy and ignorance, defective agricultural structure, low savings,
unproductive expenditure, uncertain monsoons, moneylenders, fragmentation, litigation, defective marketing system, natural
calamities. The consequences of indebtedness are low standard of living, health problem, low productivity, suicides etc. It is
known that rural indebtedness is an indicator of the weak financial infrastructure of our country. The measures can tackle the
problem of rural indebtedness in India in an effective manner are reducing dependence on moneylenders and control over them,
control of new loans for non-productive purpose, encouraging the saving habit among the rural etc. The heartfelt measurements
only needed in this hour to make the rural people to get rid of indebtedness.

(Key words: Indebtedness, Rural, Farmers, Credit, Institutional, Non-institutional)

1. INTRODUCTION: Indebtedness is one of the major problems concerning to the rural society. Taking debt for the purpose of
agricultural activities is indeed necessary. However, the rural people take mostly debts for non-productive purposes i.e. to meet
the family needs, perform social functions like marriages, birth, death, and litigation, etc. Since money taken does not contribute
to production but instead to consumption, it drags the rural people into indebtedness vicious circle and it becomes impossible to
repay these loans. To clear these loans, the rural people bring debts again and again. In this way, they are stuck in the clutches of
indebtedness vicious circle, which passes on from one generation to another. For many small farmers, the agricultural production
is so less that they are unable to provide for such unproductive expenditure which drives them to take loans.

a. Meaning of Indebtedness: The term ‘indebtedness’ may be understood as, ‘the state of being under obligation,” which is
financial in nature. Indebtedness may be extended to an individual, to a household and to an organization. Indebtedness of an
Indian rural household often caused to take the borrowing for certain needs like accident or illness of a family member or for
certain social occasions like marriage, birthday, death, etc. Because of hardly enough savings and no provision for institutional
credit for above needs, the rural people are approaching local money lenders though the rate of interest highly charged. Now the
borrower does not have enough resources or income to repay the debt which sets off a series of miseries for the household
propelling it in the vicious cycle of indebtedness.

b. Credit Sources: The sources for rural credit in India can be classified in to two types. One is institutional credit sources which
comprise commercial banks, RRBs, SHGs, Cooperative Societies, Finance companies etc. Another one is non-institutional
sources which comprise friends, relatives, landlords, money lenders, input suppliers, traders etc. Earlier in 1950s, the non-
institutional credit sources played a crucial role in providing rural credit especially by money lenders which forced the rural poor
in to poverty vicious circle. Later, the government encouraged various institutional sources to provide loans to agricultural sector
as priority sector by nationalising the commercial banks in 1969 and 1980. Nowadays the institutional sources have major share
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in extending the credit to the rural poor. The following table gives the details of loans taken by agricultural and non-agricultural
households from different sources of credit.

Table 1. Source wise Distribution of Loans for households
(loan taken between July 2015 to June 2016)
(In Percentage)

Agency | Agricultural Households | Non-agricultural households | All households
A. Institutional Sources
1.Commercial Banks/RRB 46.2 26.4 36.6
2.SHG Bank Linked 10.6 14.4 12.4
3. SHG-NBFC/MFI 9.2 13.5 11.3
4. Coop Society/Bank 6.0 5.3 5.7
5.Financial Company 1.0 1.7 1.3
6.Finance Corporation 0.7 2.1 1.3
7.Provident Fund 0.5 0.2 0.3
8. Insurance 0.3 0.2 0.2
B. Non-institutional Sources
1.Relatives & Friends 22.7 26.8 24.7
2. Money lenders 10.8 12.3 115
3.Landlord 6.1 4.3 5.2
4.Doctors, Lawyers etc. 0.1 0.1 0.1
5.Input supplier 0.1 0.1 0.1

Source: NABARD All India Rural Financial Inclusion Survey 2016-17, pp.68
Note: Totals exceed 100% as a household may have taken loan from more than one source.

The most available source for all households is Commercial Banks/RRBs with 37% loans. Agricultural households depends more
on this source with 46% whereas it is 26% in case of non-agricultural households. The second most source for loans is Relatives
& Friends with 24.7% share of total households. The non- agricultural households are depending more (26.8%) on this source
whereas agricultural households with 22.7%. The Self Help. movement shows a fruitful result in India. The SHG sources (SHG
Bank Linked and SHG-NBFC/MFI) evidences with a 33.7 % loans to all households. The Non-agricultural households are more
depending on SHGs with 27.9% (SHG Bank Linked and SHG-NBFC/MFI) whereas agricultural households with 19.8%. The
moneylenders are still playing a significant role a source of rural credit with 11.5% to all households. Non-agricultural households
more depending on Moneylenders with 12.3% as the institutional credit is not available for non-productive needs such as socio-
religious-cultural needs which forced them to approach money lenders. The agricultural households are also taking significant
loans from money lenders with 10.8%.

In the Institutional sources, Commercial Banks/RRB is the major source with 36.6% whereas SHG Bank Linked and SHG-
NBFC/MFI are occupied second and third places with 12.4% and 11.3% respectively. Coop Society/Bank has share of 5.7% in all
households whereas other 3.1% distributed among Financial Company, Finance Corporation, Provident Fund and Insurance etc.
The Relatives & Friends occupy first place with 24.7% in all households in Non- institutional sources. Moneylenders and
landlords plays significant role in acting as credit source for all households with 11.5% and 5.2% respectively. Doctors, Lawyers
and Input Suppliers are also sources of credit for households but meager.

c. Incidence of Indebtedness: As per the NSSO Report, the Incidence of Indebtedness (101) was about 31.4 % among the rural
households and 22.4% among the urban households. The NSSO report is prepared on the information collected through NSS -
Debt and Investment during the period of January-December, 2013 from 110,800 households in 4,529 villages and 3,507 urban
areas throughout the country. According to the report, the average Amount of Debt (AOD) per indebted household was Rs.
1,03,457 in rural areas and Rs 3,78,238 in urban areas.

Land and building together accounted for around 90% of total value of assets at the national level for indebted households and as
well as for all households. Non-institutional agencies are source of credit to 19% of rural households, while institutional agencies
are 17% households. In urban areas, institutional agencies played a greater role, providing credit to 15% of households against
10% by non-institutional agencies.

In rural areas, the institutional credit agencies were providing 56% share of debt against 44% from non-institutional credit
agencies. In Urban areas, the share of debt from non-institutional credit agencies was 15% only compared to 85% from
institutional credit agencies. Cooperative societies and commercial banks, together accounted for half of the outstanding cash debt
in rural areas, whereas cooperative societies (24.8%) accounting for a little lower share than the Banks (25.1%). Moneylenders
were found to be the key source of finance (28.2%) among non-institutional credit agencies in rural areas. However, about 75% of
the total cash debt was from cooperative societies and commercial banks, their respective shares being 18% and 57% in urban
areas.
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d. Consequences of Indebtedness: A number of economic and non-economic consequences are caused by rural indebtedness.
The farmer has to use major part of production to pay for clearing debts, interest and principal amount which may lead to loses
interest on agriculture consequentially low production and low income level. The farmers are forced to sell their produce to
moneylenders lower than the rate obtaining in open market. This makes benefit to moneylender and loss of a substantial income
of farmers. In turn, farmer was trapped in poverty web and loses or sell his land and become landless labour.

2. REVIEW LITERATURE: The people of rural India are suffering from many problems; rural indebtedness is serious among
them. Even though there is a large network of formal financial institutions in our country but still farmers in rural area are
dependent on informal sources of finance for their credit needs. They find it easier to get loans from local money lenders and
commission agents as compare to formal institutions because the latter requires a collateral and proper documentation which is a
lengthy process. The over dependence of farmers on informal sources of finance is a major cause of rural indebtedness. A high
rate of interest is charged by informal sources as compare to formal institutions. The banks should devise a system that can
monitor the requirement of the loan before sanctioning the loan and the loans for unproductive purposes should be curtailed as
they does not yield any production. There is a dire need of government policies and programmes that aimed to enhance the
borrowing and repaying capacity of the rural poor so they can live with dignity (Dharminder Singh,2018).

Sometimes, indebtedness originates in the loan incurred for productive activities also. The farmer who has taken loan for
cultivation is forced to dispose the produce to the lender. If prices of the agricultural produce increases by a growth rate (rl1) and
the principal of debt multiplies itself by a growth rate (r2) such that rl is less than r2. The current value of the output X as a
means to optimize the debtor's gain is optimal only if X is sold at the current prices. Hence the farmer sells his produce at the
harvest prices and pays his debt off (Mithra MK et al, 1986).

3. STATEMENT OF THE PROBLEM: Agricultural returns are always fluctuating due to diverse natural causes and market
causes but interest payments continue as fixed charges on land income. Agriculture in India has been rightly described as a deficit
economy. The small land holdings, over-strained soil, untimed monsoons and insecurity of harvests have made the majority of
farmers to be below the subsistence line. For the characteristic trait of the Indian farmer is his unappeasable land hunger, a
considerable amount of savings has flowed into the field of land purchase. The marketing deficiencies, lack of support prices,
duplicate seeds etc caused the famers to fell in to the indebtedness vicious circle. In this backdrop, it is opt to study the causes and
severity of the rural indebtedness with the following objectives.

4. OBJECTIVES: The main objectives of the present study are:-
e To study the socio economic conditions of rural indebted people.
e To study the causes of indebtedness among the rural households with special reference to their needs.
e Toanalyse the borrowing and repayment behaviour among the rural households.

5. METHODOLOGY: The present study based on both primary data and secondary data. The Primary data is collected using
structured questionnaire. For this, 50 sample respondents have been randomly selected from Five villages namely Danthalapally,
Ammapuram, Gurthur, Chinthalapally and Matedu (10 respondents from each village) which purposefully selected from Thorrur
Division of Mahabubabad District of Telangana State. The secondary data is collected from various reports of NSSO, Journals,
Books and Magazines etc.

6. DATA ANALYSIS: Indebtedness is found to be high among cultivators group when compared to that of non-cultivators. So
that, the Indebtedness became a serious problem of Indian farmers. The saying given by the then Royal commission, 1927, “The
Indian Farmer is born in debt, lives in debt and dies in debt” is applicable even now. The rural people suffer a lot for the credit
needs, especially for non-productive, and trapped in indebtedness web.

a. Socio-economic conditions: The socio-economic conditions respondents reveal the information and helpful to
understand the nature and causes for indebtedness.

Table 2: Socio-economic conditions of sample respondents

Item Description No. of Respondents
(Percentage)
Sex Male 44 (88)
Female 06 (12)
Age <35 04 (08)
36-59 38 (76)
60> 08 (16)
Caste BC 33 (66)
SC 08 (16)
ST 06 (12)
Others 03 (06)
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Education Status Iliterate 14 (28)
Primary 18 (36)
Secondary 16 (32)
Higher 02 (04)
Family size <3 08 (16)
4-5 41 (82)
6> 01 (02)
Housing Pucca 37 (74)
Kacha 11 (22)
No own house 02 (04)
Occupation Agriculture 37 (74)
Non-Agriculture 13 (26)
Agricultural Land No Land 09 (18)
<2.5 acres 21 (42)
2.5 -5 acres 18 (36)
5 acres> 02 (04)
Income Source 1. Agriculture 37 (74)
2. Agriculture Labour 10 (20)
3. Business 2 (04)
4. Other source 01 (02)

Source: Field Data collected.

The table 2 reveals the socio-economic conditions of sample respondents. The total respondents are rural people. Most of the
respondents are male (88 percent). 76 percentage of respondents are middle aged i.e. between 36-59 years while 16 percent are
above 60 years and 8 percent are below 35 years. All the respondents are Hindu religion people. There are 66 percent, 16 percent,
12 percent and 6 percent respondents belong to BC, SC, ST and others respectively. Most of the respondents are BCs. The
Educational status reveals that 28 percent of respondents are still illiterate despite various literacy programmes taken up by the
government. 36 percent respondents are with primary education while 32 percent are with secondary education. Only 4 percent
respondents are with higher education status. All the respondent family are nuclear families. The family size is 4-5 persons for
most of respondent families with 82 percent. 16 percent families are having below 3 persons and only 2 percent with more than 6
persons as family size. Most of the respondents (74 percent) are residing in pucca houses while 22 percent in kacha houses. Still 4
percent of respondents are not having own house. Majority (74 percent) respondents are engaging with agriculture activities while
other 26 percent in non-agricultural activities. Most of the respondents (42 percent) are marginal farmers having below 2.5 acres
of land. 36 percent respondents are small farmers having land between 2.5 to 5.0 acres of land. Only 4 percent respondents are
having more than 5 acres of land. And, 18 percent respondents are having no land. The main income source is agriculture for 74
percent respondents. 20 percent respondents earns as agricultural labour. Four percent are getting money from business while two
percent are other source which is reported as private sector job. The average income of respondent family is Rs.1, 14,960 per
annum.

b. Expenditure details: All the income is for the expenditure. The expenditure pattern shows the nature and priority of needs of
the respondents. The pie chart shows the main expenditure items incurred by respondents. Most of the expenditure (61 percent)
goes to essential commodities. Next to it, the most expenditure one is children’s education (12 percent). The healthcare occupies
third position with 10 percent expenditure. Performing marriages also occupied share with 7 percent. Festivals, Deaths and others
occupy 4 percent, 3 percent and 3 percent respectively in total expenditure incurred by respondents. The average expenditure of
respondent family is Rs. 1, 32,640. The total income of respondents incurred on various expenditure items so that there is hardly
scope of savings. And also the income of respondent family is lower than the expenditure. As there is low level of savings and
still having the needs to fulfil, the respondents incurring debts and unable to repay and become prey in to the indebtedness web.

Chart 1: Pie chart showing the expenditure details of respondents
(In percentage

B 1.Essential
commodities

M 2. Children’s
Education

m 3. Health

B 4.Marriages

Source: Field Data
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c. Debt particulars: As the income is lower than the expenditure, the respondents are forced to take debts. The details regarding
the reasons for debts, sources of debts, rate of interest, repay sources have been collected and analysed below. Table 3 reveals the
debt particulars of sample respondents. The details reasons for taking loan have been collected. It is found that most of
respondents (72 percent) taking loan to meet the expenditure towards quality education for their children. It is due to the attitude
of parents that quality education may be available at corporate/private educational institutions only so that they are no hesitating
to pay huge amounts in the name of fees even bringing the amount from various loans. Another need for which respondents take
loan next to education is healthcare. 66 percent respondents said that they are in debt trap due to high cost healthcare in
corporate/private hospitals. The same attitude of people that they can find good health services at corporate/private hospitals is the
main reason for their indebtedness. On the other hand the public sector education and health is given less priority by the
government by allocating meagre funds hence these sectors lost the people’s confidence. The third net for respondents become
indebtedness is marriages. Marriage is a social obligation and involved dowry and other expensive activities. So that the people
are even ready to take huge amount of loans to perform children’s marriages especially girl child’s by giving dowry. 56 percent of
respondents send their loans on purchasing consumer goods which shows the consumerism to buy the goods on Loan/EMI due to
advertisements and easy availability of loans. It is also worthy to note that 46 percent respondents are taking new loans to repay
the old ones which shows the debt trap. The social obligations like festivals, customs etc also are caused for bringing loan as
reported by 42 respondents. 22 respondents are in clutch of debts due to performing family members’ death and post death
ceremonies. 16 percent respondents conveyed other reasons of purchasing assets like house, land etc. These borrowings are
mostly used for non-productive activities only as reported by 82 percent respondents but only 28 percent respondents are using
the loans for productive purpose.

Table 3: Debt particulars of sample respondents

Item Description No. of Respondents
(Percentage)
Reasons for Debts 1.Education 36 (72)
2.Health care 33 (66)
3.Marriage 32 (64)
4.Consumer goods 28 (56)
5. To repay old debts 23 (46)
6. Festivals etc. 21 (42)
7. Death 11 (22)
8. Others 08 (16)
Debt used for 1. Productive 14 (28)
2. Non-productive 41 (82)
Source of Debts 1. Friends & Relatives 34 (68)
2. Money Lenders 28 (56)
3. Landlords & Traders 11 (22)
4. Commercial Banks 20 (40)
5. Cooperatives 12 (24)
6. SHGs 31 (62)
7. Finance companies 26 (52)
8. Other 08(16)
Rate of Interest Below 12 % p.a. 14 (28)
12 - 24 % p.a. 16 (32)
24-36 % p.a. 18 (36)
36 % above 04 (08)

Source: Field Data collected.
Note: Totals exceed 100% as respondents may have taken loan for more than one reason/from multiple sources

The relatives and friends are still main source for credit as 68 percent of respondents depending on it. It is due to the non-
productive credit nature and institutional sources will not give loans for that purpose. The Self Help Groups are playing crucial
role in providing micro credit as 62 percent respondents depend on them for their needs. Money lenders in villages still have their
grip by easily access providing loans to 56 percent respondents particularly for non-productive needs. Finance companies also are
easily accessible for loans as reported by 52 respondents. Commercial banks are providing loans to 40 percent respondents only
as they only give loans to productive activities. 22 percent and 16 percent respondents are taking loans from landlords & traders
and other sources respectively. Most of the respondents (36 percent) are taking loans for high rate of interest i.e.24-36 % per
annum. It shows the burden of loans up on them and leads to debt trap. They are unable to pay accumulated loan with high rate of
interest and further taking loans to repay the old loans. 32 respondents are taking loans for rate of interest 12-24% per annum
which is also burdensome. Only 28 respondents are getting loans on low rate of interest i.e. below 12 percent. The 8 percent
respondents are going for loans even for high rate of interest (above 36%) for emergency needs.

7. FINDINGS: Some of major findings of the study are as follows.

Most of the respondents are male and middle aged.

All the respondents are Hindu religion people and most of the respondents are BCs.

Most respondents are with primary education.

All the respondent family are nuclear families and the average family size is 4-5 persons per family.
Majority respondents are engaging with agriculture activities.

Most of the respondents are marginal and small farmers.

The main income source is agriculture for most respondents.

Most of the expenditure spent on essential commodities. children’s education and healthcare are stood next.
The expenditure of respondent family is more than the income which forced them to take debts.

CoNoGr~LNE
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10. Most of respondents taking loan to meet the expenditure towards quality education for their children. It is due to the
attitude of parents that quality education may be available at corporate/private educational institutions only so that they
are no hesitating to pay huge amounts in the name of fees even bringing the amount from various loans.

11. The item for which respondents bringing loan next to education is healthcare. The attitude of people that they can find
good health services at corporate/private hospitals is the main reason for their indebtedness.

12. Marriage is became social obligation and involved dowry and other expensive activities. So that the people are even
ready to take huge amount of loans to perform children’s marriages especially girl child’s by giving dowry.

13. Loans for purchasing consumer goods show the consumerism to buy the goods on Loan/EMI due to advertisements and
easy availability of loans.

14. Itis also worthy to note that new loans are being taken to repay the old ones which shows the debt trap.

15. The social obligations like festivals, customs, deaths etc also are caused for bringing loan.

16. Only few are taking loans for purchasing assets.

17. The borrowings are mostly used for non-productive activities.

18. The relatives and friends are still main source for credit. It is due to the non-productive credit nature and institutional
sources will not give loans for that purpose.

19. The Self Help Groups are playing crucial role in providing micro credit.

20. Money lenders in villages still have their grip by easily access providing loans particularly for non-productive needs.

21. Commercial banks are providing loans to 40 percent respondents only as they only give loans to productive activities.

22. Most of the respondents are taking loans for high rate of interest i.e.24-36 % per annum. It shows the burden of loans up
on them and leads to debt trap. They are unable to pay accumulated loan with high rate of interest and further taking
loans to repay the old loans.

The main causes of indebtedness are poverty, ancestral debt, illiteracy and ignorance, defective agricultural structure, low savings,
unproductive expenditure, uncertain monsoons, moneylenders, fragmentation, litigation, defective marketing system, natural
calamities. The harmful consequences of indebtedness are low standard of living, health problem, low productivity, suicides etc.

8. SUGGESTIONS: There are different suggestions given by respondents to come out of indebtedness. It is shown in the
following Table 4 that the suggestions given.

Table 4: The remedies suggested by respondents to curb the indebtedness

Description No. of Respondents
(Percentage)
1. Economic support by Government 37 (74)
2. Strict implementation of anti dowry act 38 (76)
3. Support prices 34 (68)
4. Encourage the small, cottage industries 28 (56)
5. Employment schemes 23 (46)
6. Crop Insurance 41 (82)
7. Distribution of surplus land 14 (28)
8. Settlement of old loan 15 (30)
9. Others 09 (18)

Source: Field Data collected.
Crop failure is the main reason for not getting money so that 82 percent respondents suggested for a scheme of crop insurance. 76

percent respondents strongly opined to strictly implement the anti dowry act as the dowry became a main cause for indebtedness.
But it is socio-economic issue and unofficially dowry is key part of marriage and only government cannot curb it without the
cooperation of public. 74 percent respondents said that they required financial support. It is the time to think of Direct Cash
Transfer to public instead of numerous social security schemes which functionally not reached the last poor.

Reasonable Support prices for agricultural products is better way to come out of debt trap as reported by 68 percent respondents.
56 respondents supported the idea of encouraging more the small scale and cottage industries and 46 percent respondents opined
to review the employment schemes in order to beneficiaries get more income. One time settlement of old loans of rural people
especially ancestral also helpful to get rid of debts as put forwarded by 30 percent respondents. Distribution of surplus land is
desired by 28 percent respondents which enabled them to get more money. 18 percent respondents are suggested other solutions
like more institutional credit facilities.

9. CONCLUSION: In India nearly 72 percent of population lives in rural areas and is mostly dependent for their livelihood on
agriculture and allied activities. Many policy changes have taken place since 1960, when the agricultural credit scenario was
largely dominated by private informal sources of credit, to increase the flow of institutional credit to the agricultural sector. It is
known that rural indebtedness is an indicator of the weak financial infrastructure of our country. The some other measures can
tackle the problem of rural indebtedness in India in an effective manner are reducing dependence on moneylenders and control
over them, control of new loans for non-productive purpose, encouraging the saving habit among the rural etc. The heartfelt
measurements only needed in this hour to make the rural people to get rid of indebtedness.
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Abstract : Agriculture plays a vital role in Indian economy. As per census 2011, 54.6 percent of the total population is engaged in
agriculture and allied activities. This sector contributes 17.4 percent to the country’s Gross Value Added. Government of India
took several steps for its sustainable development by giving the importance of agriculture sector. Marketing of agricultural
commaodities in India is carried out through the regional Agricultural Produce Marketing Committees. A vast network of regulated
markets has been established under this system. Government of India launched the National Agriculture Market (e-NAM) scheme
on 14 April, 2017. The main purpose of this is to increase transparency in transactions, price lists and availability of larger
number of markets for farmers to sell their produce to buyers of their choice and at their convenience. The scheme provides a
National internet based unified Agri-marketing portal for inter market and inter-state trading of Agri-produce. The farmers can get
better prices for their produce by transparency and competition and e-NAM ensure cashless payments directly to farmers’ bank
accounts. The 585 wholesale regulated markets are intended to be integrated with e-NAM by March, 2018. The main objectives
of the present study are: To know the e-NAM and its objectives, to study the e-NAM related issues and to understand the e-NAM
activities at AMC Kesamudram. e-NAM is a good facility for farmers and traders in India. The entire farmers of country are
consolidated in single stage on web. It is totally modernized web in single programming. It curbs the various malpractices
generally prevailed in agricultural markets. e-NAM avoids the uncertainty in selling the produce, payments, quality determination
of produce etc.

Key words: Agriculture, Marketing, Farmers, Traders, Produce, Price

1. Introduction: Agriculture plays a vital role in Indian economy. As per census 2011, 54.6 percent of the total population is
engaged in agriculture and allied activities. This sector contributes 17.4 percent to the country’s Gross Value Added (GVA)
(current price 2014-15, 2011-12 series). Government of India took several steps for its sustainable development by giving the
importance of agriculture sector. Many steps have been taken to improve the agricultural aspects. The soil health card scheme for
soil fertility on a sustainable basis, Pradhanmantri Gram Sinchai Yojana is to provide improved access to irrigation and enhanced
water efficiency, Paramparagat Krishi Vikas Yojana (PKVY) to support organic farming and e-NAM to support for creation of a
unified national agriculture market to boost the incomes of farmers.

India's total geographical area is 328.7 million hectares. The reported net sown area is 139.9 million hectares and the gross
cropped area is 194.4 million hectares with 138.9% cropping intensity. In India, the net irrigated area is 66.1 million hectares.

On 30 January, 2015, the Central Statistics Office (CSO) has released the New Series of National Accounts revising the base year
from 2004-05 to 2011-12. As per the revised estimates released by CSO on 29 January, 2016, the Agriculture and its Allied
Sector contributed approximately 17.0% of Gross Value Added (GVA) in India during 2014-15 (Current Prices).

There has been a constant decline in the share of agriculture and allied sector in the Gross Value Added (GVA) from 18.5% in
2011-12 to 17.4% in 2014-15 in view of the structural change in the economy. The decreasing trend in the share of the agriculture
and allied sector in GVA is outcome of structurally changing economy. The details of Growth in the Total GVA and that in the
GVA of Agriculture and Allied Sector at 2011-12 basic prices is given below:

Table 1: Details of Growth in the GVA of Agriculture and Allied Sector(at 2011-12 basic prices)

Period Expenditure (In Rs.) Percent to Total GVA
2011-12 15,01,816 18.5
2012-13 16,80,797 18.2
2013-14 19,02,452 18.3
2014-15 19,95,251 17.4

Source: Central Statistics Office, MOSPI, Govt. of India

Table 2: Percentage of Total GVA and GVA of Agriculture and Allied Sector

Period Total GVA (in percent) Agriculture & Allied Sector GVA(in percent)
2012-13 5.4 15
2013-14 6.3 4.2
2014-15 7.1 -0.2

Source: Central Statistics Office, MOSPI, Govt. of India
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2. Review Literature: India has always been an Agrarian economy, which means it is also a huge employer. Agriculture is the
primary source of livelihood for about 58% of India’s population and contributes to around 18% to overall GDP.

Kushankur Dey (2016), in his article entitled “National Agricultural Market” revealed that Electronic trading portal of NAM (e-
NAM) was newly officiated with a national awareness to connect more than 580 APMCs throughout the country. The benefits of
negotiated dealing system in trading and other services in terms of price and proper information of trading commodities might not
accrue to small and minor farmers.

Roshini, S et al (2018) describes the implementation of e- NAM and its progress in India. e - NAM is India wide electronic
trading portal which provides a unified national market for agricultural commodities and creates single window service by
networking existing APMCs (Agriculture Produce Marketing Committees). For trading on e —NAM platform, about 90
commaodities are notified. 13 states were, till now, covered under this scheme. Uttar Pradesh stands top the list with 100 markets
and Uttarkhand is at the bottom line with 5 markets only. Gujarat tops with 7441.7 tons of quantity traded for a total trade value
of Rs.14117.05 Crore while Odisha is lagging with 0.63 tons of quantity traded for a meager Rs. 1.11 Crore of trade value. e-
NAM enhances the quality of agricultural marketing by reducing the regional barriers throughout the country to achieve the “one
nation one market” goal.

Nedumaran G and Manida M (2019) revealed that Agribusiness exhibiting is constrained by the States as indicated by their agri-
advancing bearings. The State is divided into a couple of market zones, all of which is regulated by Agricultural Produce
Marketing Committee (APMC). e-NAM addresses various challenges by making a unified market through internet trading and
advances consistency, streamlining the planned markets, removes information asymmetry among buyers and sellers.

3. Statement of the Problem: In agricultural sector, India is one among the 15 leading exporters globally and its contribution to
total export is 12.26 per cent in fiscal year 2017. Agricultural marketing contributes around 25 per cent of the GDP and provides
employment to 65 per cent of the workforce. In order to monitor and boost agricultural marketing, under the ministry of
agriculture the Government of India has set up specific commodity boards and export promotion councils like coffee board,
Cotton Corporation of India (CCI), Agricultural Products Export Development Authority (APEDA). It fixes Minimum Support
Price (MSP) to remove the elements of uncertainty and ensure remunerative prices to growers based on recommendation made by
Commission for Agric and Prices (CACP). To reduce the malpractices in marketing of agricultural commodities, the regulated
markets have been increased from about 200 in 1950-51 to 7,114 in 2013-14. Marketing of agricultural commodities in India is
carried out through the regional Agricultural Produce Marketing (Regulation) Acts in various the States and UTs. A vast network
of regulated markets has been established under this system.

The basic objective of the APMC Act is to ensure an effective price discovery through interplay of supply and demand forces.
Over time, however, these markets have become restrictive and monopolistic and have, therefore, failed not only to achieve their
basic objectives but owing to restrictive provisions of States’ APMC Acts prevented a seamless integration of farmers and buyers
and evolution of an efficient supply chain. Some of the major problems with the current system are the insufficient number of
APMC markets and their inadequate Infrastructure, limited access to market for small farmers, less remuneration to the farmers
and high intermediation cost, lack of market information / Information asymmetry, need to physically bring the produce to mandi,
high incidence of market fee/ charges, fragmentation of markets, requirement of multiple licenses for trading, multiple point levy
of market fee, existence of opaque/ semi-transparent processes of bidding and lack of emergence of alternative channels of
marketing.

4. Objectives: The main objectives of the present study are:-
- To know the e-NAM and its objectives
- To study the e-NAM related issues
- To understand the e-NAM activities at AMC Kesamudram.

5. Methodology: The present study based on both primary data and secondary data. The Primary data is collected by observing
the activities taken place at AMC Kesamudram and interacted with the farmers and traders and officials at AMC Kesamudram,
District Mahabubabad of Telangana State. The secondary data is collected from various reports of NSSO, Journals, Books and
Magazines, Marketing Department etc.

6. Data Analysis: Agriculture sector needs structured and functional markets to steer growth, employment, remunerative prices
and economic development in rural areas of the country. A systematic mechanism is required for procurement of agricultural
commodities from farmers’ field and to establish helpful linkage between the farm production, the retail chain and food
processing industries. Department of Agriculture, Cooperation & Farmers’ Welfare has prepared policy in the shape of a new
Model Agricultural Produce and Livestock Marketing (Promotion and Facilitation) Act 2017. The new Act provides the market
options for farmers in addition to the APMC regulated market yards. The provisions are included for private markets, direct
marketing, farmer-consumer markets, special commodity market yards, declaring warehouses/cold storages as market sub yards
so as to reduce the number of intermediaries between producers and buyers to increase the share of the farmer in consumer’s
price.

6.1. Launching of e-NAM: National Agriculture Market (eNAM) is a India wide electronic trading portal. It networks the
existing APMC/mandis to provide a unified national market for agricultural produce. Small Farmers Agribusiness Consortium
(SFAC) is the nodal agency for implementing eNAM scheme. Government of India launched the National Agriculture Market (e-
NAM) scheme on 14 April, 2017. The main purpose of this is to increase transparency in transactions, price lists and availability
of larger number of markets for farmers to sell their produce to buyers of their choice and at their convenience. The scheme
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provides a National internet based unified Agri-marketing portal for inter market and inter-state trading of Agri-produce. The
farmers can get better prices for their produce by transparency and competition and e-NAM ensure cashless payments directly to
farmers’ bank accounts. The 585 wholesale regulated markets are intended to be integrated with e-NAM by March, 2018.

6.2. Telangana Agricultural Department: The Departmental of Agricultural Marketing was established with an objective to
regulate, control and supervise the marketing network of sale, purchase, storage of Agricultural Produce, notified in Schedule- |1
of Telangana (Agricultural Produce and Live stock) Markets Act, 1966. The state at present is serving through the Network of
192 Market Committees. Apart from the main Market Yards, there are 87 Sub Market Yards. These AMCs are classified in terms
of Market Fee Collected.

The Telangana State Agriculture Produce is being regulated under the Telangana State (Agricultural produce and Live stock)
Markets Act, 1966. It is intended to consolidate and amend the laws related to the regulation of purchase and sale of Agricultural
produce, Live stock and the establishment of new Markets. The Primary objective of the Telangana Agricultural Department and
AMCs are to establish modern Markets for well-organized Marketing of agricultural commodities by providing various facilities
in the markets and to implement Act, Rules, Bye-laws framed there under. The following Table shows the details of commodities
traded in e-NAM.

Table 3: details of commodities traded in e-NAM

Commaodity Category No. of Commodities
Food Grains/ Cereals 26
Oilseeds 14
Fruits 31
Vegetables 50
Spices 16
miscellaneous 38

Source: https://www.enam.gov.in

6.3. Standard quality parameters: The Department of Marketing and Inspection (DMI) clearly defined the standard quality
specifications for all the 175 commodities listed on e-NAM platform which are to be determined for certification. The major
tradable parameters are to be tested in physical nature.There are no penalties for the shortcomings in the quality of the produce.
The different quality produce will be put in its respective testing range i.e. range 1 or 2 or 3.

6.4. Assaying: An established Quality Assaying lab is a requisite for APMC that assesses and certify the quality of produce. The
number of parameters varies for various commodities. Qil content or chemical testing is also performed for some commodities
and then certification result is published on e-NAM website. Presently the assaying is conducted by the APMCs. They do not
charge any fee from the farmers. The Farmers may sell their produce on e-NAM without assaying. In such cases, he may or may
not get the better price on e-NAM. The following table shows the number of Mandis which are doing online trading.

Table 4: Details of No. of Mandis doing online trading.

State No. of APMC Mandis doing Online Trade
Andhra Pradesh 33 16
Chandigarh 1 1
Chhattisgarh 14 7
Gujarat 122 17
Haryana 81 61
Himachal Pradesh 19 10
Jammu and Kashmir 2 0
Jharkhand 19 1
Karnataka 2 1
Kerala 6 0
Madhya Pradesh 80 26
Mabharashtra 118 60
Odisha 41 21
Puducherry 2 1
Punjab 37 16
Rajasthan 144 138
Tamil Nadu 63 17
Telangana 57 30
Uttar Pradesh 125 47
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State No. of APMC Mandis doing Online Trade
Uttarakhand 16 7
West Bengal 18 12
Total 1000 489

Source: https://www.enam.gov.in

The payment related incentives are varied from state to state. The following table shows the different payment incentives of
different states.

Table 5: Details of different payment incentives of different states.

States Payment Incentives

Chattisgarh Rebate on Mandi Fee for the Trader of 25 paisa on every purchase of Rs. 100 of
notified agricultural product and payment to the seller through e-NAM

Gujrat In Sidhpur APMC, For Traders 33% Mandi fees reduced while e-payment through e-
NAM. An incentive of 1.60 Paisa instead of 1.50 Paisa for CA, Attractive Gifts for
Farmers

Rajasthan State Level: Annual cash Prize of One Lakh each to bestl farmer & best 1 trader

State Level: Rs.50,000/- (Two Prizes — 2 farmers & 2 traders)

Division Level: Annual cash Prize of Rs.50,000/- each to bestl farmer & best 1 trader
Division Level: Rs.25,000/- (Two Prizes — 2 farmers & 2 traders )

APMC Level: Annual cash Prize of Rs.30,000/- each to best1 farmer & best 1 trader
APMC Level: Rs.15,000/- (Two Prizes — 2 farmers & 2 traders)

For Farmers, Mandi Level: 25% of market fee of the traded amount to the farmer for
taking e payment on e-NAM

Uttarakhand 10% reduction in mandi fees for each trader transacting business under e-Nam scheme
for 6 months with effect from 09-10-2018.

Andhra Pradesh | Rebate of 0.25% on Mandi Fees if payments are made online
Source:https://www.enam.gov.in

The trade related incentives are varied from state to state. The following table shows the different trade incentives of different
states.
Table 6: Details of different trade incentives of different states

States State Incentives

Haryana State Level - Prize "Rotavator" to best participating Farmer
Mandi Level - Rewari Mandi “Milton tiffin” to the top 10 best participating
farmers.

Uttar Pradesh State Declared 14th of every month as e-NAM Day and Awarded certificates to

top three Traders for best participation at Mandi Level Top three Farmers for
selling commodity on the eNAM Platform.

Telengana Exemption of Market Fee @ 0.25 % and collecting only 0.75% if trader/CAs
undertake market transactions from end to end trading process in eNam
programs for a period of 1 year starting Dec 12, 2018

Tamil Nadu Commodity wise Annual Cash Prize for 1 Farmer and 1 Trader in each
commodity category (Cereals, Pulses, Oilseeds, and others) for each Regulated
Market, Cash Prize of Rs.25,000/- where arrival is greater than 5000MT and
Cash Prize of Rs.15,000/- where arrival is less than 5000MT. Annual Cash prize
incentive of Rs.1,00,000/- along with the best performance award will be given
to the market committee based on the highest quantity of the transaction, digital
transaction through e-National Agriculture Market Portal.
Source:https://www.enam.gov.in

6.5. Registration of Farmers on e-NAM: The Registration on e-NAM can be done through three ways viz.
- Via e-NAM Portal- http://www.enam.gov.in

- Through Mobile Application

- Through Mandi Registration (At Gate Entry)

After the online registration, farmer has to visit the nearest e-NAM market with proper required documents.

6.5.1. Benefits for Farmers: The following benefits are there from e-NAM for a Seller/ Farmer:
- Transparency in Trade transactions and better price discovery

- Access to more markets and buyers

- Real time information on prices and arrival in nearby markets

- Quick payments for their transactions
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The e-NAM facilitates better prices for farmers through transparent bidding and increased number of buyers from different
markets will lead to greater negotiation power. Price commensurate to the quality of produce is obtained by the seller by assaying.

e-NAM facilitates e-payments using various online modes such as NEFT, RTGS and BHIM UPI. The payments are made to
sellers instantly in their respective bank accounts.

e-NAM maintain record of all arrivals digitally and assigns unique LOT identification numbers that could be tracked from the
mobile until it is sold. This digitization is aimed to reduce the time of transaction in an e-NAM market. However, the time of
completion of transaction may depend on other factors such as the quantity of produce arrived to that market and season.

6.6. Registration of Traders on e-NAM: The Buyers or Trader can also register in e-NAM through following ways viz.
- Through e-NAM Portal- http://www.enam.gov.in

- Through Mobile Application

- Through Mandi Registration (by physically visiting a mandi)

There is no registration fee on e-NAM.

6.6.1. Benefits for Traders: The following are the benefits from e-NAM for Buyers/ Traders:
- Extended reach to other markets and access to more sellers

- Access to a larger number and integrated markets

- Access to real time information on arrival, quality and price of agricultural commodities

- Ease of doing the transactions through Mobile-App

- Access to online banking and payments through e-payments

6.7. APMC's:
The Agricultural Produce & Livestock Market Committees (APMC) are established under the provisions of APLM Act. There are
1000 markets are presently linked to the e-NAM network from 18 states and 3 UT's.

6.8. Farmer Producer Organizations (FPOs): The Farmer Producer Organisations are formed on the basis of mutual
cooperation of small farmers.The Small Farmers’ Agribusiness Consortium (SFAC) was mandated to support the State
Governments in the formation of Farmer Producer Organizations (FPOs). Presently, there are 2009 FPQO's on boarded on e-NAM
platform. FPOs act as aggregators for member farmers from inputs to output which will enhance the economy of scale and
increase the bargaining power of members. Logisitics arrangement also be made by FPO/FPC in case of unsold Lots.

6.9. Kesamudram Agriculture Market under e-NAM: Various transactions are taken place under Kesamudram AMC. The
farmers, Traders felt that it is easy and useful for them to take the selling and buying activities under e-NAM. The following table
shows various prices for different commodities in AMC Kesamudram.

7. Suggestions: Since the transaction of agricultural commaodities has been started, marketing of the produce have always been a
problem faced by the producers specially the small farmers. The govt. has tried to overcome all the problems related to marketing
by introducing e-NAM in collaboration with APMC.

o For efficient work of e-NAM the farmers should be well informed about the availability of the facilities of e-NAM in
order to avail them. Creation of awareness among the producers through various communication channels can be done
to add to the quality of functioning of e-NAM.

e Provision of transport facilities can be encouraged to reduce the problem of rural farmers along with maintenance of the
quality of produce by reducing physical damages.

8. Conclusion: Electronic National Agriculture Market (e-NAM) is extraordinary facility for farmers and traders in India. The
entire farmers of country are consolidated in single stage on web. It is totally modernized web in single programming. In India,
Markets are wide and has to be interfaced. It curbs the various malpractices generally prevailed in agricultural markets. e-NAM
avoids the uncertainty in selling the produce, payments, quality determination of produce etc. There are certain issues lagging
behind the e-NAM success viz. illiteracy of farmers, lack of technological skills to operate mobiles/computers, low internet
connectivity, non availability of logistics, lack of infrastructure facilities. e-NAM is a continuous process on the marketing in
nationally connected the whole market on web in India.
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Abstract

Carotenoids extracted from the head of the shrimp Litopenaeus vannamei could be a useful
alternative to the current method of use. Five experimental diets (Amaranth and Quinoa flour
in diets) (0 %, 15%, 25%, 35 %, and 45 %) were found to be isoproteic and isoenergetic
using a randomised design (3400kcal). After extracting the carotenoids with cooled acetone
and then hexane, a raw pigment paste was made by extracting the carotenoids from the
residues at 100 °C for 15 minutes in a 1:2 ratio of shrimp head to water and n-hexane. An
acidified fraction was obtained after partitioning the material with dimethylsulfoxide
(DMSO). The carotenoids in an open column were identified using the fraction elution
parameter, the visible absorption spectrum, and the Ry value in a thin layer of silica gel. The
absorption spectra of each fraction, which ranged in wavelength from 350 to 550 nm, were
quantified using thin-layer chromatography. The total carotenoids (37.62 g/g of the pigment
paste) were calculated using the sum of the hexane, DMSO, and acidified fractions, with
extinction coefficients of 2592, 2100, and 1690, respectively, for beta-carotene, astaxanthin,
and astacene. The most common pigments were beta-carotene-5, 6-epoxide (33.5 %)
Astaxanthin (45.5%) and astacene and (21.0 %).

Keywords: Litopenaeus vannamei, Amaranth and Quinoa flour in diets, waste materials;
Extraction, carotenoid pigments

1.0 Introduction

Litopenaeus vannamei is an important commercial species, accounting for 90% of
global farmed shrimp production (Liao, 2011). In India, favourable climatic conditions and
the mastery of production technologies have made the country the leading shrimp producer in
India. (Maity, et al., 2021). Part of the shrimp produced is sold frozen, without the
cephalothorax, or in the form of fillet, generating a large amount of waste, often discarded
incorrectly, which can cause environmental problems. Considering that shrimp processing
residues consist of proteins, lipids, minerals, chitin, in addition to being sources of
carotenoids (Zelaya,et al 2007), their reuse would provide an alternative source of nutrients
for animal or even human food, increasing the productivity of the sector, in addition to
contributing to the reduction of clandestine disposal in the environment. Astaxanthin is the
primary carotenoid found in crustaceans. Sowmya & Sachindra (2012) results demonstrated
the high antioxidant activity of astaxanthin extract from shrimp residues. This high
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antioxidant power has shown beneficial effects in patients with cancer and hypertension, thus
increasing the interest in sources of astaxanthin. Due to the high cost of synthetic pigments
and the valorisation of natural products, the residues produced during the processing of
shrimp could be used as sources of carotenoid dyes in food products or in diets used in
aquaculture. Many studies (Verma, et al., 2019) have been carried out regarding the use of
these residues in different ways: shrimp flour; elaboration of flavouring products, and chitin
and chitosan. A possible alternative of significant value aggregation for this material is its use
to extract carotenoid pigments, as there is potential and demand by the food, pharmaceutical
and feed industries. Thus, the present work aims to investigate the presence of the primary
carotenoid pigments found in the cephalothorax of cultured shrimp L. vannamei. Data
regarding the concentration of carotenoids in shrimp residues cultivated in India are still
scarce (Sachindra, 2006). Thus, the objective of this work was to determine the concentration
of total carotenoids in residues and the L. vannamei shrimp meal during frozen storage.

2.0 Material and Methods

Location of the study: The design was completely randomised, consisting of five treatments
with three replications. Litopenaeus vannamei juveniles were acquired from a farm in
Ramayapatnam, Andhra Pradesh, with an average weight of 1.42+0.23g, being acclimatised
for two days, gradually decreasing the salinity to 2.5%, being distributed in their respective
treatments in the density of 10 shrimp/treatment.

Formulation and preparation of diets: Five isoproteic (35% crude protein) and isoenergetic
(3,400kcal of ED kg-1) diets were formulated with different percentages of lyophilised
Amaranth. Quinoa flour diet: 0%, 15%,25%,35% and 45% submitted to the pelleting process,
where the dry ingredients were crushed, weighed and mixed in an industrial planetary mixer
with the vitamin supplement (premix) and soybean oil, adding water at 60°C until a consistent
wet mass is formed. The mixture was introduced into a manual meat grinder to form pellets
with a diameter of 2 mm and then dried in an oven with forced air circulation at 80°C for 24
hours and stored in paper bags at room temperature.

Fish Meal: The experimental diets were offered three times a day ad libitum until the shrimp
satiety, and for comparative effect, a commercial diet containing 35% crude protein was used.
The symphony was performed every two days to remove the remains of feed and faeces, and
then water samples were taken to measure the physical and chemical parameters of the water.
Ingredients are Fish meal; Squid flour; Amaranth flour; Quinoa flour; Fish oil; Liquid
lecithin; Cholesterol; Vitamin blend; Mineral mix; Carboxymethyl, cellulose; Chromium
oxide and Corn starch.

Extraction by the cooking of pigments from shrimp heads: The shrimp heads,
Litopenaeus vannamei, were obtained in fresh state crustacean processing plants in
Bhimavaram, India and were immediately taken to the laboratory location. Through a
cooking process at 100 °C for 15 minutes (ratio 1:2 shrimp and water), a reddish paste was
obtained containing the crude carotenoid pigments, which, after packaging in glass coated
with aluminium foil, was stored in a freezer until the start of the analyses.
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Analysis of carotenoid pigments: The procedure used for the study of carotenoid pigments
was performed according to the recommendations of Ponce et al (2006), involving the steps
of extraction, saponification, separation and quantification of carotenoids, as described
below:

Extraction of Pigments: The carotenoid pigments were extracted from 30 g of paste,
through a blender homogenisation with cooled acetone (60 mL). The mixture was filtered
under a water pipe vacuum using a kitasate and a Buchner funnel, equipped with commercial,
fast-filtering filter paper. The residue was washed with acetone until the filtrate was
colourless.

The aceto-pigmented solution was transferred to a separatory funnel, where 150 mL of
hexane was added. After separating the two phases, the lower layer containing acetone was
discarded. The hexane phase, including the pigments, was kept in the funnel and repeatedly
washed with distilled water to remove the acetone altogether. Residual water was removed by
filtration with anhydrous sodium sulphate. The final volume of the total pigment extract in
hexane was made up to 350 mL by the addition of solvent.

Hexane/DMSO partition: The crude pigments present in the hexane extract were partitioned
in a separatory funnel, using 350 mL of DMSO and obtaining the epiphanic (pigments in
hexane) and hypophysis (pigments in DMSO) phases. After separation, the hexane phase was
washed with distilled water until reaching a light orange colour, always adding small portions
of ethanol to avoid its emulsification. The solution was filtered through anhydrous sodium
sulfate to altogether remove the water, concentrated in a rotary evaporator under vacuum at
35 °C and stored in a freezer. The carotenoids present in the DMSO phase were purified by
adding distilled water (150 mL), saturated NaCl (70 mL) and ethanol (225 mL). The solution
was stirred, cooled in an ice bath and extracted with a mixture of ethyl ether and hexane (1:1)
until colourless. The DMSO fraction was washed with distilled water and filtered over
anhydrous sodium sulfate, then evaporated in a rotary evaporator under reduced pressure and
stored in a freezer.

Saponification of the hexane fraction and obtaining the acidified fraction: The hexane
fraction was dissolved in 150 mL of ethyl ether and 250 mL of 5% KOH in 90% ethanol,
then left to stand for two hours at room temperature and in the absence of light. Then,
distilled water (375 mL) was added and extracted with 200 mL of ethyl ether and hexane
(2:1) mixture, resulting in hexane and aqueous phases. The hexane phase was then washed to
slightly acidic pH (pH £ 5), filtered over anhydrous sodium sulfate, evaporated under vacuum
on a rotary evaporator (35 °C) and stored in a freezer. The aqueous layer was acidified with
acetic acid (pH:4) and subjected to further extraction with ethyl ether and hexane mixture. It
was rewashed in distilled water, filtered on anhydrous sodium sulfate, evaporated under
vacuum in a rotary evaporator at 35 °C and stored in a freezer.

Open column chromatography: The separation of pigments from the hexane and DMSO
fractions was carried out in glass columns with a diameter of 2 cm, containing a small
amount of cotton fibre at the bottom, followed by silica gel 60 up to a height of 11 cm and
anhydrous sodium sulfate at the bottom. The upper part of the column absorbs possible water
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residues in the sample. Chromatography was initially carried out with hexane and 20% ethyl
ether, with a gradual increase in ethyl ether concentrations, maintaining a polarity gradient.
Elution was completed using pure methanol.

Identification of carotenoids: Carotenoids were identified by the elution behaviour of the
fractions in the column, the visible absorption spectrum and the Ry value in a thin layer of
silica gel. The absorption spectra of the pigments in hexane were obtained in the wavelength
range from 350 to 550 nm in a spectrophotometer (UV-Visible Spectrophotometer —Elico
Model SL 159). The silica gel plate was developed in saturated fat, with a mobile phase
consisting of benzene, ether and acetone, in the proportion of 10:2, 5:2, respectively. After
development, the Ry values were calculated, and then the plate was subjected to HCI vapours
in saturated fat to detect the presence of epoxide groups.

Quantification of carotenoids: Pigments were quantified using the formula shown below:

ug of Carotinoids __absorbance x vol. of the solution x 10©
Weight of the sample (g) 100 x E1% x sample weight

The values of extinction coefficients E* 1cm used for quantification of carotenoids were
described by Ponce et al (2006), being 2592 (hexane), 2100 (hexane) and 1690 (pyridine),
respectively, for 3-carotene-5,6-epoxide, astaxanthin and Astacene.

3 Results and discussion
3.1 Identification of carotenoid pigments

Column chromatography of the hexane fraction revealed the presence of five bands,
all ranging from weak to solid yellow. The primary pigment (intense yellow colour) was
eluted with the initial gradient of solvents (20% ethyl ether in hexane). Similarly, the primary
pigment of the DMSO fraction (five bands with colours ranging from light yellow to solid
orange) was that of the third fraction (solid orange colour) eluted from the column with 50%
ethyl ether hexane.

The results on the spectrophotometric analysis and thin-layer chromatography of the
primary pigments of the hexane and DMSO fractions, as well as the acidified fraction of L.
vannamei shrimp head, are shown in Table 1.

Table 1. Characterisation of hexane, DMSO and acidified fractions.

Maximum
Pigment absorption in Semi-systematic
Fraction/color Rf* hexane (hm) name Trivial name
5,6-epoxide-5,6-
Hexane / Strong dihydro- 3, B -
Yellow 0.93 448.9; 474 carotene [ -carotene-epoxide
DMSO/Orange 3,3"-dihydroxy- B, B -
Red 0.73 | 470 carotene-4,4 'dione Astaxanthin diester
Acid/ Strong Red | 0.64 468.5 B, B -carotene-4,4'- Astaceno
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The data presented for the hexane fraction allow, experimentally, to identify the
pigment as -carotene-5,6-epoxide. According to Maoka, et al (2020), this compound must
have an absorbance spectrum slightly lower than B-carotene, elute in the open column after 8
-carotene and a colour change from yellow to yellow blue-green occurs when subjected to
HCI vapours, meaning that the pigment presents in its epoxide radical structure.

The DMSO phase retains polar pigments in the partitioning technique, such as free or
esterified xanthophylls. The fraction eluted from the column is possibly astaxanthin (Figure
1), a keto-carotenoid commonly identified in fish and crustaceans, considering the presence
of a single absorption maximum at 470 nm. The intermediate value of R is probably related
to the diester form and the red-orange colour of the pigment. The pigment showed no colour
change when subjected to HCI vapours. The pigment contained in the acidified fraction
resulting from the saponification of the hexane fraction was tentatively identified as astacene,
taking into account the data in Table 1, compared to those recorded in the literature (Su et .,
2018) that record a single maximum peak in the range of 465 to 477 nm, similar values of R,
and pigments of colours.

Figure 2. Free astaxanthin. In diester astaxanthin, hydroxyl groups are linked to fatty acids.

Astaxanthin can be converted to astacene (Figure 2) during fish processing and during
the extraction, saponification and pigment separation steps. Astacene was the carotenoid
present in the acidified fraction of the carapace meal of the aratu crab, Goniopsis cruentatal8.

Figure 2. Astacene (3,3',4,4'-tetraacet-B-3-carotene)

According to Takeungwongtrakul et al. (2013), saponification of pigments in goldfish,
Carassius auratus resulted in the separation of astacene and canthaxanthin in a Microcell C
column.
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Confirming the polarity characteristics of the pigments described in Table 1, Su, et al
(2018b) showed that under HPLC analysis, the pigments were separated in increasing order
of retention time into carotene, astaxanthin ester, canthaxanthin, and semiastacene (an
epimeric form of astacene).

3.2 Quantitative composition

The concentrations of the identified carotenoid pigments, present in the hexane,
DMSO and acidified fractions, are shown in Table 2.

Table 2. Quantitative composition of total carotenoids present in the hexane, DMSO and
acidified fractions.

Concentration
Pigment 100mg. g-1 of paste 100mg. g-1 of lipid | 100mg. g-1 of dry head
[3-carotene-epoxide 1.26 10.8 15.8
Astaxanthin 1.71 14.6 21.4
Astacene 0.79 6.7 9.9
Total carotenoid 3.76 32.1 47.1

It is estimated that the content of total carotenoid pigments, present in the hexane,
DMSO and acidified fractions, is around 3.76 mg.100 g-1 of the pigment paste. According to
Su, et al (2018b), the head of L. vannamei shrimp contains 74.5% of moisture and 3.7% of
lipids. The moisture and lipid contents were 72.6 and 11.7% in the paste, respectively. These
values seem to indicate that the paste is a water-oil emulsion. The paste yield was meagre,
corresponding to 1.2% about the wet shrimp head. Su, et al. (2018) reported astaxanthin
contents in white shrimp, pink shrimp and aratu crab of 12.66, 9.93 and 17.7 mg.100 g-1 in
pigmented oil, respectively. For the guaiamum crab, the astaxanthin content was only 2.11
mg.100 g-1 of oil. The per cent concentration of astaxanthin in the product was greater than
45%. However, comparing its concentration (14.6 mg.100 g-1 of lipids), it is observed a
content slightly lower than that extracted from the whole shrimp head (21.2 mg.100 g-1 of
pigmented oil), reported by Radzali, et al.(2017)

The review carried out by Seabra, (2013)reveals that in the ovaries of crustaceans
(shrimps and crabs), the content of total carotenoids varies from 0.7 to 3.6 mg.100 g-1 of the
wet sample, values in agreement with those presented in Table 2. However, extremely high
values were reported by Radzali, et al.(2014) in the abdominal muscle (0.82%) and the
exoskeleton (4.1%) of L. vannameli.

The total carotenoid content, expressed about dry head weight, is close to that reported
by Arredondo et al (2003) for dehydrated snow Crab residues, which was 53.1 mg.kg-1 of
whole crab and variable with the type of tissue analysed (16.4 to 139.9 mg.kg-1).

4. Conclusions

A growing interest in the use of astaxanthin in poultry and fish farming has developed since
this pigment is not synthesised by animals and must be added to rations to obtain an attractive
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colour for consumers. In addition, astaxanthin is a powerful antioxidant and has antitumor
properties, which increases its potential for use in health. Commercial astaxanthin is
produced by chemical synthesis, and natural alternatives are being sought in the face of
growing concerns about food safety and negative aspects of synthetic pigments. Considering
the results of the quantitative analysis and the volume of paste obtained in the experiment, it
can be estimated that astaxanthin is the most abundant suggested pigment, followed by B-
carotene-5,6-epoxide and astacene. Each kilo of shrimp head provided 21.4 mg of
astaxanthin, 15.8 mg of p-carotene-5,6-epoxide and 9.9 mg of astacene. It is possible that
higher yields can be observed, provided that techniques adopted and equipment on an
industrial scale.
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ABSTRACT

Amitav Ghosh is one of the most significant writers crafting fiction in English
todav. He has written thought provoking creative novels which have won great
acclaim across the world. He used historical perspective besides creative
themes focusing on the lives of downtrodden and subaltern concept in his
works. Sea of Poppies, the first in a trilogy, deals with a world made of a few
privileged ones and masses of oppressed, exploited subjects. The novel
explains how colonial history in Asia, affects lives today, how the modern days
are shaped by that era. The paper presents the saga of post-colonial
subalterns and historical perspectives in the present time.

Key words: Subaltern, Historical, Ibis

Amitav Ghosh is the most popular Indian writer. His works generally deals with history, the
life of subalterns, partition, and politics. His success as historical novelist owes much to the
uniqueness of each of his characters. His well known works are: The Circle of Reason (1986),
The Shadow Lines (1988), In an Antique Land (1992), Calcutta Chromosome (1996), The
Glass Palace (2000), The Hungry Tide (2004) and Sea of Poppies (2008). The first part of
The Ibis trilogy is Sea of Poppies and it dramatizes two great economic themes of the 19th
century. The first one is about the farming of opium as a cash crop in Bengal and Bihar for
the Chinese market and the second one is about the carry of Indian indentured workers to cut
sugar canes for the British on some islands as Mauritius, Fiji and Trinidad. It also gives about
the life of Deeti, who is marginalized under neo-colonial mindset of people.

Amitav Ghosh’s Sea of Poppies (2008), the first book of a proposed Ibis trilogy, was received
with both critical and popular acclaim, and was a nominee for the Man Booker prize the same
year. The New York Review of Books describes it as “a rollicking tale, or rather collection of
tales—politically forceful, historically fascinating, and rarely subtle™ (Schine, 2). The novel
tells the story of how it is that in the ship /bis, headed to Caribbean sugar plantations. It is the
tale of a British captain, an American, second mate, Indian troops to maintain order, Bengali
Zamindars, black men, rural labourers, Chinese seamen, and a crew of lascars. Ghosh has
merged history and creative writing in this novel. Michael Binyon says about the novel that
“India in the 1830s is wonderfully evoked—the smells, rituals and squalor...Coarseness and
violence, cruelty and fatalism, are relieved with flashes of emotion and kindness. This is no
anti-colonial rant or didactic tableau but the story of men and women of all races and castes,
cooped up on a voyage across the ‘Black Water” that strips them of dignity and ends in storm,
neither in despair nor resolution. It is profoundly moving” (1). Ghosh provides the reader
with all manner of stories, and equips himself with the personnel to man and navigate an old-
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fashioned literary three-decker...Yet for all its research, Buchan says that Sea of Poppies is
full of the open air. 1t never, as the cighteenth century used to say, ‘smells of the lamp” (1).
Ghosh has given post-colonial mindset in the novel. Jain Shalini “Ghosh’s narrative, while
exposing various colonial methods of subjectivations and demonstrating the spirited instances
of resistance, also equally importantly takes on the task of critiquing extant Indian social and
traditional powers, which were often blatantly patriarchal, feudal and anti-feminist in nature”
(67). Sea of Poppies is laced with political overtones, revealing the hypocritical and
dangerous mindset of the then Englishmen, who compelled the natives to the level of
subaltern in their own land. He incorporated about the political and socio-economic
conditions that led to the mass migration of impoverished Indian peasants as indentured
laborers to the Mauritius islands. Indeed, this work is bitter satire on migration and
colonization. Employing many of the conventions of the historic novel, which Georg Lukacs
describes as invoking “certain crises in the personal destinies of a number of human beings
that coincide and interweave within the determining context of an historic crisis” (Cooppan,
41).

Sct in India in 1838, at the beginning of the three-year Opium War between the British and
the Chinese, this epic novel follows a few characters from various levels of society, who
become united through their personal lives aboard the boat and, all the more by and large,
through their connections with the opium and slave trades. Deeti is the protagonist of the
novel. She was married to Hukam Singh who is an opium addict. She was drugged with
opium by her aunt and brother-in-law, Chandan Singh on the marriage day. Chandan Singh
rapes her. He is the real father of Deeti’s daughter Kabutri. Hukam Singh who works in an
opium factory is also victim of the British two times over: ‘a sepoy who served them in
campaigns overseas, crippled by his battle wounds, he has turned to opium for the pain,
which has crippled him further. You should know, he tells Deeti of his cherished opium pipe,
that this is my first wife. She's kept me alive since I was wounded: if it weren't for her I
would not be here today. I would have died of pain, long ago’ (97).

A description of the conditions prevalent in the Ghazipur Opium factory gives us cruel and
heinous conditions of its employees as witnessed by Deeti, who is summoned to take her sick
husband home from work: “Her eyes were met by a starting sight — a host of dark, legless
torsos was circling around and around, like some enslaved tribe of demons... they were bare-
bodied men, sunk waist-deep in tanks of opium, tramping round and round to soften the
sludge. Their eyes were vacant, glazed and yet somehow they managed to keep moving, as
slow as ants in honey, tramping treading...these seated men had more the look of ghouls than
any living thing she has ever seen: their eyes glowed in the dark, and they appeared
completely naked” (95). Even after seven years, Chandan Singh wants Deeti for his bed and
expects that Deeti would come to him. He tells her that:

If you conceive a son while he is still living, he will be his father’s rightful
heir. Hukum Singh’s land will pass to him and no one will have the right to
dispute it. My brother’s land and his house will become mine on his death.
Jekhar khet, tekar dhan — he who owns the land, owns the rice. When I became
master of this house, how will you get by except at my pleasure? (157)
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/f When her husband dies, Deeti sends her daughter Kabutri to stay with relatives. Kalua, who
/ is an ox man from the neighboring village, saves her from Sati ritual. He is a man who is
marginalized as he is an untouchable and chamar by caste. He expressed his true feelings,
when Deeti asked her about saving her, “It was myself I saved today, he said in a whisper.
Because if you had died, I couldn’t have lived; jinda na rah sakela” (179). Both Kalua and
Deeti escape from the villagers. They secretly marry in a simple ceremony to commemorate
the sacredness of their union. Their marriage represents as a revolutionary step. It is not
acceptable to the high class villagers. In order to escape Deeti’s in-laws and there is no
alternatives left that sound good to her, she get away, in the long run joining the vagrants on
board the Ibis which is a former slave ship. She changes her name Aditi. “Did not feel herself
to be living in the same sense as before: a curious feeling, of joy mixed with resignation,
crept into her heart, for it was as if she really had died and been delivered betimes in rebirth,
to her next life: she had shed the body of the old Deeti...and was free now to create a new
destiny as she willed, with whom she chose” (178). They hide their actual names. The writer
has given: “It was on her lips to identify herself as Kabutari-ki-ma, the name by which she
had been known ever since her daughter’s birth... her proper, given name was the first to
come to mind and since it had never been used by anyone, it was as good as any. Aditi, she
said softly, I am Aditi” (233).

Kalua is a giant of a man but he “made no move to help his passenger and was careful (o keep
his face hidden from him: he was of the leather workers’ caste and Hukum Singh, as a high-
caste Rajput, believed that the sight of his face would bode ill for the day ahead” (4). His
caste made him bear the burden of being lowest in the caste hierarchy. He became the victim
of British colonial rule. Ghosh states that “he was of the leather workers’ caste and Hukum
Singh, as a high-caste Rajput, believed that the sight of his face would bode ill for the day
ahead” (4). Kalua’s character represents the downtrodden and marginalized. He is the victim
of cultural constructs of caste. He like other low caste people lives at the outskirts of the
village away from the village.

The illegal opium exchange among India and China is going on and one of the enormous
exporters is Mr Burnham, of Burnham Bros in Calcutta, and he purchases the Ibis in 1837 to
refit it for pulling opium. Both Calcutta and Ibis are polyglot communities; the people on this
ship speak everything from pidgin and Bhojpuri to the comically mangled English of a
Bengali Babu and a young Frenchwoman called Paulette. She has been grown up in India.
Since Mr. Burnham desires her in private, she has decided to run away. Paulette meets
Zachary Reid, the American sailor. She has resolved to travel to Mauritius. Along with Jodu,
she boards the ITbis. As she has already learnt Bengali in her childhood, she is good at
Bengali. She casily disguised herself as an Indian woman. The members of /bis as Deeti,
Kalua, Paulette, Neel, Ah Fatt and other passengers share a common past on Ibis. The main
character of the novel Deeti represents high class Rajput woman, Kalua is a dalit subaltern,
Paulette is an orphan. The novel is about secking freedom. A galaxy of characters like poppy
seeds emerges in the unique situation and a large portion of the characters are violators and of
course they experience class or race discrimination. It is fitting to summarize by expressing
that the novel is a mix of issues identified with the people who flourish with the margins.
Ghosh presents office to the silenced, an opportunity to highlight the forgotten and
disregarded stories keeping the point of marginalization in his mind.
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A new series of amide derivatives of 4f-Acetamidobenzofuranone-podophyllotoxin hybrids (14a-g) were syn-
thesized and their chemical structures were confirmed by H, 3C NMR and mass spectral data. Further, all the
synthesized Acetamidobenzofuranone-podophyllotoxin hybrids were evaluated for in vitro cytotoxic activity
against a panel of four human cancer cell lines i.e., human breast (MCF-7, MDA MB-231), lung (A549), and
prostrate (DU-145). Among benzofuranone-podophyllotoxin hybrid compounds, 14b and 14e were exhibited
more potent activity than standard drug and 14c and 14f were showed anticancer activity equivalent to eto-

Cancer is a very harmful disease and leading cause of death all over
the world." It occurred by the abnormal cell division without manage
and are capable to occupy other tissues.” There are three major types of
treatments are available in the field such as radiation, surgery and
chemotherapy. Among them, chemotherapy is the most efficient
treatment to devastate the cancer cells without any damaging upshot on
the normal cells for various cancers, in which several types of che-
motherapeutic agents are used.> The human DNA topoisomerse in-
hibitors are frequently used chemotherapeutic agents.

Podophyllotoxin (1) is an antitumor lignan mainly found in the
plants Podophyllum peltatum and P. emodi.* It inhibits the microtubule
assembly through binding to tubulin (Fig. 1).° The biological activity of
podophyllotoxin has led to extensive structure modifications resulting
in several clinically useful compounds such as etoposide (2) and teni-
poside (3) (Fig.1). These are used as DNA topoisomerase II inhibitors in
chemotherapy for various types of cancer.® However, their acquired
drug resistance and poor water solubility hampered their clinical use.
To overcome such problems, extensive synthesis efforts have been
carried out by research groups to develop NK-611 (4)” and GL-331 (5).%
Furthermore, these exhibited improved cytotoxicity and topo-II in-
hibition.’

GL-331 induces the apoptotic cell death through independent me-
chanism and that would also contribute to their cytotoxicity, which was
undergone a phase II clinical trials for the treatment of various

cancers,'” and trials are stopped in 2001. In addition, previous reports
reveal that GL-331 analogues having electron withdrawing groups on
4B-carbon position is more active.

On the other hand, aurone (6) is one of most privileged fused bi-
cyclic heterocyclic scaffolds and is isolated from Uraria hamiltonii."'
Aurones, are secondary metabolite belong to the flavonoids family and
are structural isomers of flavones.'? Several synthesized aurone deri-
vatives are possessed a wide range of biological activities including
anticancer,'®'? tubulin agent,'® CDK inhibitor,'® anti-malarial,'” and
acetylcholinesterase inhibitors.'® Besides, the main reason for the an-
ticancer activity of aurone derivatives was due to the position and the
number of hydroxyl groups present on phenyl ring attached to carbon
skeleton. In general, aurone derivatives containing the hydroxyl group
in para position are more potent than that of ortho and meta positions.

In view of the above impressive biological properties of both po-
dophyllotoxin and aurone scaffolds, we are interested to know the
combined effect of both these moieties in a single molecular framework.
Hence we would like to synthesize these hybrid molecules to evaluate
their anticancer effect.

In furtherance of our research work in the fields of (i) natural pro-
duct based hybrid molecules,'?>* NHCs,?**® and anti-cancer hybrid
molecules,?*® herein we report for the first time in this manuscript a
facile and new series of aurone-podophyllotoxin hybrids. In the present
work, we have synthesized a series of 4f3-Acetamidobenzofuranone-

* Corresponding authors at: Department of Chemistry, Kakatiya University, Warangal 506009, India (S. Paidakula).
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Scheme 1. Synthesis of (Z)-2-benzylidenebenzofuran-3(2H)-one acid (12a-g).

podophyllotoxin hybrids (14a-g) from 4S-aminopodophyllotoxin (13)
and 7-substituted (Z)-2-benzylidenebenzofuran-3(2H)-one acid linkers
(12a-g) (Scheme 2). The main chemical differences are the different
substituted aurones and substituted aromatic aldehydes with constant
two carbons chain acid linker. Further, anti-cancer activity of these
derivatives (14a-g) were examined towards four human cancer cell
lines i.e., human breast (MCF-7, MDA MB-231), lung (A549), and
prostrate (DU-145).

The synthesis of the (Z)-2-benzylidenebenzofuran-3(2H)-one acid
linker derivatives (12a-g) is outlined in Scheme 1. Benzofuran-3(2H)-
one (7a) and 7-methoxybenzofuran-3(2H)-one (7b) are key inter-
mediates for the preparation of the desired compounds (9a-g). The
compounds 7a and 7b were taken separately and treated with different
substituted aromatic aldehydes (8a—d) in ethanol and 3 drops of pi-
peridine was added then the mixture was refluxed for 2 h to afford pure
compounds (9a-g). The intermediates 9a—-g was reacted with ethyl
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bromoacetate (10) in presence of K,CO3 in anhydrous acetone and re-
action mixture was stirred at reflux for 12h to obtain compounds
(11a-g). Further, these compounds (11a-g) were hydrolyzed under
basic condition to afford pure compounds (12a-g). Finally, these acid
intermediates were subjected to coupling reaction with 4f-aminopo-
dophyllotoxin (13) in presence of EDCI, HOBt as coupling reagents and
stirred at room temperature for 3 h in anhydrous DCM as a solvent to
afford pure corresponding products 14a-g as shown in Scheme 2.

The synthesized (Z)-2-benzylidenebenzofuran-3(2H)-one acid linker
derivatives (12a-g) and 4p-Acetamidobenzofuranone-podophyllotoxin
hybrids (14a-g) were characterized by 'H/">C NMR and mass spectral
analysis (ESI). The absence of '"H NMR signals of acid functional group,
and emerging of a new signal corresponds to N—H proton of amide
provides a good support for the amide coupling to form aurone-podo-
phyllotoxin hybrids. The same features were reflected in °C NMR
spectra, where the signal belongs to acid carbon was disappeared and a
new signal belongs to amide carbon, was appeared after amide cou-
pling.

In vitro cytotoxic activity: All the compounds prepared herein
(14a-g) were screened for their anti-cancer activity towards four
human cancer cell lines including MCF-7 (human breast), A549 (human
lung), DU-145 (human prostrate) and MDA MB-231 (human breast) by
using MTT assay method and the results acquired were incorporated in
Table 1. Etoposide used as standard reference drug and most of tested
compound were displayed good to moderate activity with respect to all
cell lines. The ICso values of synthesized compounds range from
0.10 + 0.072 to 8.23 * 3.61uM and standard drug showed from
1.91 + 0.84 to 3.08 = 0.135pM. Among them, two compounds, 14b
and 14e were exhibited excellent activity than etoposide. The other
compounds 14c and 14f were showed anticancer activity equivalent to
etoposide. Further, structure-activity relationship (SAR) studies of these
compounds revealed that the compound 14e with (R,R;,R, = H) sub-
stituent on the furan ring and phenyl ring has showed most promising
activity (MCF-7 = 0.13 + 0.087 uM, A549 = 0.10 = 0.072 uM, DU-
145 = 0.97 = 0.068 uM and MDA MB-231 = 0.45 = 0.029 pM) than
etoposide. The replacement of (R = H) with (R = methoxy) and
R1,R> = methoxy groups resulted compound 14b has exhibited lower
activity on all cell  lines (MCF-7 = 0.23 = 0.081 pM,
A549 = 1.45 = 0.77 uM, DU-145 = 1.22 = 0.69uM and MDA MB-
231 = 0.87 = 0.052 uM) when compared with compound 14e. Where
compound 14c¢ having (R = methoxy, R;,R, = H) groups has displayed
good activity on three cell lines (MCF-7 =1.98 + 0.87 uM,
A549 = 1.56 + 0.65uM, DU-145 = 2.09 = 1.59uM and MDA MB-
231 =1.68 = 0.34uM) when compared with compound 14b.
Whereas, compound 14f with (R,R; = methoxy, R, = H) groups has
exhibited comparable activity on three cell lines (MCF-
7 =1.87 = 0.38uM, DU-145=2.33 * 1.76 M and MDA MB-
231 = 2.18 = 1.98 uM), respectively. The rest of the compounds 14a,
14d and 14g were showed moderate activity on all the cell lines.

MTT assay: Individual wells of a 96-well tissue culture micro titer
plate were inoculated with 100 pL of complete medium containing
1 x 10* cells. The plates were incubated at 37 °C in a humidified 5%
CO,, incubator for 18 h prior to the experiment. After medium removal,
100 pL of fresh medium containing the test compounds and etoposide at
different concentrations such as 0.5, 1, and 2 uM were added to each
well and incubated at 37 °C for 24 h. Then the medium was discarded
and replaced with 10 uL. MTT dye. Plates were incubated at 37 °C for
2 h. The resulting formazan crystals were solubilized in 100 pL extrac-
tion buffer. The optical density (O.D) was read at 570 nm with micro
plate reader (Multi-mode Varioskan Instrument-Themo Scientific). The
percentage of DMSO in the medium never exceeded 0.25%.

In conclusion, we have synthesized a new series of amide deriva-
tives of aurone-podophyllotoxin hybrid molecules (14a-g) through a
facile route and their anticancer activity was demonstrated. These hy-
brid compounds were tested for their preliminary anticancer activity
towards four human cancer cell lines MCF-7 (human breast), A549
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Scheme 2. Synthesis of 4B-Acetamidobenzofuranone-podophyllotoxin hybrids (14a-g).

Table 1

In vitro cytotoxicity of 4B-Acetamidobenzofuranone-podophyllotoxin hybrids (14a-g) on human cancer cell lines® (ICso uM).”
Entry Compound MCF-7¢ A549¢ DU-145¢ MDA MB-231°
1 14a 2.35 = 1.60 2.99 + 2.09 3.98 = 1.93 2.60 = 1.75
28 14b 0.23 =+ 0.081 1.45 = 0.77 1.22 + 0.69 0.87 = 0.052
3 l4c 1.98 + 0.87 1.56 + 0.65 2.09 = 1.59 1.68 + 0.34
4 14d 4.51 = 2.18 2.75 = 1.85 3.82 = 2.16 ND
58 14e 0.13 = 0.087 0.10 = 0.072 0.97 = 0.068 0.45 = 0.029
6 14f 1.87 + 0.38 ND 2.33 = 1.76 2.18 = 1.98
7 l4g 6.23 = 3.29 7.23 + 3.41 2.55 = 0.45 8.23 + 3.61
8 Etoposide 211 = 0.024 3.08 = 0.135 1.97 = 0.45 1.91 + 0.84

“ND” = Not determined.
@ Each data represents as mean values + SD (standard deviation).
> From three different experiments performed in triplicates.

MCF-7: human breast cancer cell line.

A549: human lung cancer cell line.

DU-145: human prostate cancer cell line.

f MDA MB-231: human breast cancer cell line.

& Compounds with Significant activity.

c
d

e

(human lung), DU-145 (human prostrate) and MDA MB-231 (human Appendix A. Supplementary data
breast) by using MTT assay and etoposide used as standard reference
drug. All these hybrid molecules showed good to moderate activity. Supplementary data (experimental procedures and spectral data of
Among all the synthesized compounds, 14b, and 14e were exhibited compounds for 9a-g, 11a-g, 12a-g and 14a-g) to this article can be
more potent activity than standard drug. The other compounds 14c and found online at https://doi.org/10.1016/j.bmcl.2019.06.060.
14f were equipotent to etoposide.
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A new series (except compound 3a) of p-ring modified acid hydrazides of podophyllotoxin were synthesized by
cleaving of its p-ring with various hydrazines. Furthermore, the synthesized compounds were screened for their
anticancer activity against human tumor cell lines i.e., MCF-7, HeLa and A-549 and among the synthesized
compounds 3c and 3f have shown significant anticancer activity almost similar to that of standard drug eto-
poside. Molecular modelling studies were also conducted for active compounds and found that the free energies
obtained were in good agreement with the observed ICsq values.

1. Introduction

The crude extract isolated from the roots and rhizomes of the plants
of podophyllum species is called Podophyllum resin and it has been
used as a cathartic, antihelminthic agent and a remedy for condyloma
acuminatum for several years [1,2]. The active component of this resin
is an aryltetralin lignan named podophyllotoxin (1), a promising an-
ticancer molecule. Its analogues Etoposide (2) and Teneposide (3) were
proved to be potential antitumor drugs for various types of cancer ail-
ments [3]. Currently some of its structural analogues such as GP-11 (4),
GL-331 (5) and TOP-53 (6) are drug leads for cancer treatment (Fig. 1)
[4]. GL-331 is currently in phase-II clinical trials against gastric carci-
noma, colon cancer, non-small cell carcinoma and etoposide resistant
malignancies [5]. However, their clinical use has encountered certain
problems, such as poor water solubility, drug resistance, metabolic in-
activation and certain toxic effects [6,7].

Antitumor property of podophyllotoxin and its analogues was
mainly due to its mechanism of action which involves inhibition of
Tubulin polymerization [8]. Tubulin inhibiting agents interfere with
microtubule dynamics and hinder the assembly of Tubulin into micro-
tubules. Microtubules are vital cytoskeletal filaments that found in
eukaryotes and play key role in numerous cellular functions, such as
cell motility, vesicle transport and cell division. Disruption of this
equilibrium will lead to cell cycle arrest or cell apoptosis. Given their
significant role in the growth and function of cells, microtubules are
among the most important molecular targets for cancer chemother-
apeutic agents. Colchicine is the first drug that is well known to bind

Tubulin, and its binding site has been characterized recently. In the
past, number of small molecules were discovered which bind to Tu-
bulin, interfering with the polymerization or depolymerization of mi-
crotubules and then inducing cell cycle arrest, resulting in cell death
[9,10].

On the other hand, acid hydrazides have wide applications as drugs,
chemical preservers for plants, for manufacturing polymers, glues, etc.,
in industry and for many other purposes [11]. A wide variety of het-
erocyclic compounds like pyrroles, pyrazoles, pyrazolines, ox-
adiazolethiones, thiazoles, oxadiazoles, triazoles, thiadiazoles and tet-
razines can be synthesized starting from acid hydrazides using Gewald
reaction, Curtius rearrangement, Dimroth rearrangement, Horner-Em-
mons reaction and Reid-Heindel reaction.

Based on the SAR studies, initially it was presumed that intact trans-
lactone ring of Podophyllotoxin i.e., p-ring was responsible for its an-
ticancer property. But reports thereafter revealed that it may not be the
case. For example GP-11(4) and other p-ring modified derivatives have
disproved it and moreover the former is equipotent to a well-known
cancer drug, etoposide [12]. In addition, the clinical success of GP-11, a
derivative of Podophyllic acidhydrazide, encouraged us to take up
synthesis and anticancer screening of similar derivatives of podo-
phyllotoxin.

To overcome the toxic effects, poor water solubility and other issues
associated with the earlier reported podophyllotoxin derivatives,
Herein we have shown some necessary modifications to Lactone ring (p-
ring) of podophyllotoxin to synthesize podophyllic acid hydrazides. The
synthesized compounds were also tested for their efficacy in inhibiting
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tumor growth of three human tumor cell lines (MCF-7, HeLa and A-
549).

Initially Podophyllotoxin (1) was dissolved in methanol, and then,
acetic acid (AA) and corresponding anhydrous hydrazines (2a-j) were
added with stirring [13]. The reaction mixture was refluxed for about
6-10 h to afford podophyllic acid hydrazides (3a-j) in good to excellent
yields (Scheme 1).

Podophyllotoxin was made to react with structurally different hy-
drazine derivatives and the results obtained were summarized in
Table 1. It was clear from the table that among various hydrazines,
aliphatic hydrazines (Table 1, Entries 1-4) performed well by giving
good yields in short reaction times. Semicarbazide and alicyclic hy-
drazines (Entries 5-7) were took longer times to cleave the ring and
gave lower yields than that of aliphatic hydrazines. Even benzylic hy-
drazines (Entries 8-10) were also equally good at cleaving p-ring of
podophyllotoxin to give corresponding acid hydrazides. However,
aromatic hydrazines (Entries 11 and 12) were unable to cleave the p-
ring of podophyllotoxin and there were no products formed even after
refluxing for 24 h. This inability of aromatic hydrazines to cleave p-ring

Table 1
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Table 2
in vitro cytotoxic activity of podophyllic acidhydrazides (3a-j) on human cancer
cell lines® (ICsq ]J.M).b

Entry Compound MCF-7(Breast) HelLa (Cervical) A-549 (Lung)
1 3a 30 = 0.03 35 + 0.01 30 + 0.02
2 3b 35 + 0.05 40 + 0.13 32 + 0.14
3 3c 15 *= 0.04 18 = 0.18 16 = 0.02
4 3d 37 = 0.01 45 * 0.24 40 = 0.01
5 3e 45 = 0.01 43 = 0.04 38 = 0.45
6 3f 12 + 0.06 20 = 0.07 15 = 0.12
7 3g 42 * 0.05 45 = 0.25 38 + 0.01
8 3h 40 = 0.02 35 = 0.06 42 + 0.01
9 3i 30 + 0.02 35 + 0.11 45 + 0.05
10 3j 34 + 0.02 35 + 0.01 38 + 0.10
11 Etoposide 10 = 0.32 15 + 0.37 12 = 0.12

@ Data represent as mean = SEM values. Cytotoxicity as ICso for each cell
line, is the concentration of compound which reduced by 50% the optical
density of treated cell with respect to untreated cells using the MTT assay.

" Data represent as mean + SEM values of these independent determina-
tions.

may be attributed their lower basicity than the corresponding aliphatic
and other hydrazines of present study.

The NMR and HRMS techniques were used to elucidate the struc-
tures of the synthesized acid hydrazides. The formation of acid hy-
drazides from podophyllotoxin can be realised by comparing the 'H
NMR & 3C NMR spectra of parent compound and formed acid hy-
drazides. The appearance of new peak in 'H NMR spectrum of acid
hydrazides at around 9.168 (corresponds to CO-NH proton) clearly in-
dicates the formation of acid hydrazides from the parent compound.
This peak was not there in the 'H NMR spectrum of parent compound.
In °C NMR spectrum, the peak corresponding to carbonyl carbon of
lactone ring was experienced a downfield shift due to deshielding effect
with p-ring opening and thus moved from ~175 to ~172 8. The same
downfield shift was also seen in the case of methylene carbon of lactone
ring i.e., from ~72 to 68.7 8. Further confirmation of acid hydrazide
formation was also done by HRMS spectra.

In vitro cytotoxicity assay: The synthesized podophyllic acid hy-
drazides (3a-j) were evaluated for in vitro cytotoxic ability against a
panel of human cancer cell lines, including MCF-7, HeLa and A549
using a MTT assay [14]. The results were summarized in Table 2 and
well-known standard drug etoposide was used as a reference. The newly
synthesized podophyllic acid hydrazides have shown moderate to good
anticancer activity against most of the cell lines in this investigation.
Among them, compounds 3c and 3f were exhibited significant antic-
ancer activity with ICso values ranging from 12 to 20 uM and the ob-
served activity of these compounds was almost similar to that of stan-
dard drug etoposide. As far as structure activity relationship is

Showing the results for the synthesis of podophyllic acid hydrazides from structurally diverse hydrazines.

Entry Hydrazine Product® Reaction time (hour), (yield, %)" Entry Hydrazine Product” Reaction time (hour), (yield, %)°
1 - 3a 6(94) 7 HyC (NH, 3g 10(75)
H
2 e NV 3b 6(92) 8 HO_~ ( NH, 3h 7(90)
N H H
3 o 3c 6(94) 9 I 3i 8(88)
H,N)kﬂf'\"z O NH,
" .
4 QNNHz 3d 6.5(90) 10 ng;\m‘ 3j 8(85)
OH B
5 H 3e 8(65) 11¢ HO. 3k No reaction
HUQ\/N‘NHZ OV}N{N"Z
6 H 3f 10(72) 12¢ H 31 No reaction

SN
O,N NO,

@ All products were characterized by H/*>C NMR and Mass spectral analysis.
b Isolated yields after column chromatography.
¢ 24h, reflux.
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Table 3
Binding energies for active molecules 3¢ and 3f.

Bioorganic Chemistry 94 (2020) 103384

SL.No. Compound

Binding Energy (PBD ID 1ZXN)

Residues

1 3c -7.8

2 3f -7.6

ASP A60, GLY A129, GLY A130,
THR A131, ASN A88, VAL Al64
GLN Al1, CYS A12, GLN A15, PHE A208, SER A126, VAL Al64

@

Interacions
I Conventenaltyogen ord [ At

[ siced [ Pkt

2D &3D poses of 3f with the Tubulin

Fig. 2. The docking poses of 3¢ & 3f with Human y-Tubulin.

concerned, the compounds having ethyl and cyclohexyl substituents on
hydrazine i.e., the compounds 3c and 3f have shown the most pro-
mising apoptotic activity than the other substituents (for 3c,
15 = 0.04pyM against MCF-7, 18 * 0.18uM against Hela and
16 + 0.02uM against A-549; for 3f, 12 + 0.06 uM against MCF-7,
20 = 0.07 uM against HeLa and 15 + 0.12 M against A-549). In the
case of compound 3g, introduction of hydroxyl group next to the hy-
drazine of cyclohyxyl ring significantly reduced the activity
(38 = 0.01 uM to 45 *+ 0.25uM). Particularly, the compounds having
benzyl moiety on hydrazine i.e., 3h, 3i and 3j have shown very mod-
erate activity ranging from 30 + 0.02uM to 45 + 0.05uM.

Molecular docking studies: Docking studies of the active compounds
3c and 3f were performed with Auto Dock software to reveal the in-
teractions of these compounds with the active sites of Human y-Tubulin
with PBD ID 1Z5V. The results were impressive showing high binding
affinity of 3c and 3f with the enzyme and free energies of —7.8 &
—7.6kcal/mole were observed for the compounds respectively
(Table 3).

Docking studies of 3c revealed that the compound docked well with
enzyme through various types of interactions such as Hydrogen
bonding, pi-alkyl and carbon hydrogen interactions (Fig. 2). The
cleaved p-ring was actively involved in bonding with GLY A130, THR
A131 and ASN A88 through H-bonding. Other notable interactions of 3¢
include H-bonding between carbonyl oxygen of Asparagine and Hy-
drogen of C-ring OH.

On the other hand, compound 3f also interacted well with amino
acid residues of the enzyme through various connections which include
pi-pi stacked, pi-alkyl and hydrogen bonding. In the case of 3f, the E-
ring efficiently binds with the amino acid residues like GLN A1l and

I+

CYS Al12 through hydrogen bonding involving oxygens of methoxy
groups and hydrogens of amino groups of respective amino acids. The
other prominent interactions include hydrogen bonds between etheric
oxygen of A-ring and GLN A 15 and between SER A 126 and carbonyl
oxygen of cleaved D-ring.

In conclusion, we synthesized Podophyllic acid hydrazides in good
yields and estimated the relative basicities of diverse hydrazines in
cleaving lactone ring of podophyllotoxin. In future, this chemistry
would eventually lead to synthesis of pharmacologically novel hetero-
cyclic analogues of podophyllotoxin as acid hydrazides are important
synthetic precursors. Among the synthesized compounds 3c and 3f have
shown impressive in vitro anticancer activity and thus they are identi-
fied as promising lead compounds. Molecular docking studies of syn-
thesized compounds as Tubulin inhibiting agents have also supported
the observed cytotoxicity.
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ABSTRACT ARTICLE HISTORY

A series of fluorophenylpyrazole-picolinamide derivatives were syn- Received 19 January 2020
thesized in high yields using a cross-coupling reaction catalyzed by
in situ formed palladium-N-heterocyclic carbenes (Pd-NHCs). The syn-
thesized novel derivatives were evaluated for in vitro anticancer
activity against a panel of four human tumor cell lines, Hela (cer- o 5 -
vical), A-549 (lung), MCF-7 (breast), and IMR-32 (neuroblastoma). ;:ﬂ:gfd;iﬁf_;;gzg;g}c
Four compounds, 11¢, 11e, 11j, and 11k, showed growth inhibition carbenes; anticancer activity
(low puM) comparable with the standard drug cisplatin, providing a

preliminary structure-activity relationship for the series. The present

procedure is operationally simple and works with a wide range of

substrates and may thus be useful in further compound

optimization.
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Fluorophenylpyrazole-picoli-
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Introduction

Cancer is among the leading causes of human deaths worldwide, with ~9.5 million
deaths in 2018. This very serious and potentially life-threatening illness is a heavy bur-
den for the individual patients but also for the health care system and society as a
whole. Thus, a constant search for new drugs and improved treatment modalities are
needed. Cancer is a highly complex set of diseases; some forms are today efficiently
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Figure 1. Some representative examples of active pharmaceutical ingredients containing a pyra-
zole group.

treated, such as testicular cancer, while others only have very limited treatment options,
in particular in their advanced stages. There are several common hallmarks of cancer
including sustained proliferative signaling, unlimited replicative potential, and activation
of invasion and metastasis some of which may serve as therapeutic targets.!"’

In this article, we describe the synthesis and assessment of anticancer activity of a
novel series of fluorophenylpyrazole-picolinamide derivatives. N, O, and S-hetero-
cycles are structural units present in many drugs covering most therapeutic areas.!?!
Among them the pyrazole group have been extensively used as scaffold for drug
compounds (Figure 1).*) For example, pyrazole containing derivatives have been
found to posess potent anticancer activity by the inhibition of the cyclin-dependent
kinases (CDKs).[*! Thus, an efficient synthesis of these is most desired. Previously
we have reported the synthesis of isoxazole-indole,” and isoxazole-mercaptobenzimi-
dazole,'! derivatives, providing compounds with a combined anti-inflammatory and
analgesic activity.

The combination of pyridine amides and pyrazole unit in one structure have been
shown to provide synergistic effect in drug action and tunable structure-activity rela-
tionship (SAR). Recenlty researchers from Pfizer Inc, USA reported that pyrazole-
pyridine derivatives provide potent inhibitors of Casein kinase 1 (CK1).”) Inspired by
this and in continuation of our research work in the fields of (i) N-heterocyclic carbene
complexes (NHCs),!>®! (ii) natural product based hybrid compounds,[9’n] and (iii) anti-
cancer hybrid compounds!>"**! herein we report, a facile synthesis of new series of pyr-
azole-picolinamide derivatives, which to our knowledge have not previously been
synthesized.

Compounds were designed and prepared through the combination of primary amines
(aliphatic and aromatic), and fluorophenylpyrazole-picolinic acid. The straight forward
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Scheme 1. Synthesis of Pyrazole-boran ester 6. Reagents and conditions: (a) DMFDMA, DMF, 100°C,
22h, yield (87%); (b) Hydrazine, aq. EtOH, 12h, RT, yield (64%); (c) CHsl, Cs,COs, DMF, 4h, RT, yield
(82%); (d) NBS, DCM, 4h, RT, yield (85%); (e) Isopropoxyboronic acid pinacol ester, n-BuLi, THF,
—78°C, 1h, yield (60%).

synthesis was accomplished by Suziki cross-coupling of readily obtained starting materi-
als using in situ formed palladium-N-heterocyclic carbenes (Pd-NHCs). The prepared
compounds were assessed in vitro for anticancer activity.

Results and discussion

The fluorophenylpyrazole-boran ester 6 and 3-fluoro-4-iodopicolinonitrile (7) are key
intermediates for the preparation of fluorophenylpyrazole-picolinic acid 9. The synthesis
of target intermediate pyrazole-boran ester 6 was prepared in five-steps in good yields
(Scheme 1).[*>1€] Synthesis started with the condensation of 4-fluoroacetopheneone (1)
with N,N-dimethylformamide dimethyl acetal (DMF-DMA) to afford corresponding
enaminone 2. Further, enaminone 2 was treated with hydrazine to yield 4-fluorophenyl-
pyrazole (3). Then, the pyrazole compound 3 was N-alkylated using methyl iodide in
the presence of cesium carbonate to furnish compound 4 followed by aromatic bromi-
nation using NBS in DCM to afford the brominated compound 5. In the last step the
Pyrazole-boran ester 6 was formed from 5 using isopropoxyboronic acid pinacol ester
in the presence of butyllithium.

4-Fluorophenylpyrazole-picolinic acid (9) was coupled to primary amines (10a-k) to
obtain fluorophenylpyrazole-picolinamide compounds (11a-k). The carboxylic acid fluo-
rophenylpyrazole-picolinic acid (9) was obtained in a two-step synthesis (Scheme 2).

In the first step, the fluorophenylpyrazole-cyanopyridine (8) was obtained by Suziki
cross-coupling of fluorophenylpyazole-boran ester (6) with 3-fluoro-4-iodo-cyanopyri-
dine (7) using a catalytic system consisting of 1:2 Pd(OAc), + Im-Cl, and slightly excess
of base (Et;N).

Initially the homogeneous Pd(II)-catalyzed Suziki-coupling between fluorophenylpya-
zole-boran ester (6) and 3-fluoro-4-iodo-cyanopyridine (7) was investigated as a model
reaction using four different sets of catalytic conditions (Table 1, entries 1-4). These
experiments were set to assess the influence of N-heterocyclic carbene (NHC) ligand
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Scheme 2. Synthesis of fluorophenylpyrazole-picolinic acid 9. Reagents and conditions: (a) 1,3-
Bis(2,4,6-trimesitylphenyl)imidazolium chloride, Pd(OAc),, Triethylamine, ACN/H,O (7:3), TBAB, Reflux,
4 h yield (96%); (b) ag.KOH, Reflux, 16 h yield (85%).

Table 1. Optimization of reaction condition for the Pd-NHC-catalyzed suziki cross coupling®.

/ /
N-N : N-N
/ Y/ NHC precursor, / 7
F
LS PAOACL, o ¢
- o O P Et;N, ACN/H,0 (7:3), o F
] N"CN TBAB, Reflux, 4h. g L _
N CN
Entry Catalyst Base Reaction time (h) Yield (%)°
1 Pd(OAc), EtsN 14 43
2 PdCl, EtoN 16 52
3 Pd(OAC),/Im-Cl EtsN 6 82
4 PdCl,/Im-Cl EGN 6 79
5 Pd(OAc),/Im-CI/TBAB EtsN 4 96
6 PdCl,/Im-CI/TBAB EGN 4 88
7 PdCl,/TBAB EtsN 12 40
8 Pd(OAQ),/Im-CI/TBAB Cs,C0; 5 90
9 Pd(OAc),/Im-CI/TBAB NaOAc 4 92
10 Pd(OAC),/Im-CI/TBAB K,COs 4 88
2All products were characterized "H/'*C NMR and mass spectral analysis.
BGC yields.
/ ‘
Pz (empt
N N/ (empty)
base
E@}—H — [ % SP? (filled)
N @ N
\ \
R R
R = Mesityl

Figure 2. NHC precursor investigated in this work.

(Figure 2), phase transfer catalyst (PTC (TBAB = Tetra-n-butylammonium bromide))
and the influence of the base in accelerating the Suziki coupling reaction. For prepar-
ation of compound 8 (Table 1).

As a further improvement, addition of a TBAB produced a maximum 96% yield in
short reaction time of ~4h with the combination of Pd(OAc), + NHC ligand precursor
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Scheme 3. Synthesis of pyrazole-picolinamides 11a-k. Reagents and conditions: (a) EDCI, HOBt,
DIPEA, DMF, 6 h, RT.

(1,3-Bis(2,4,6-trimesitylphenyl)imidazolium chloride) + Et;N (Table 1, entry 5).
Replacement of Pd(OAc), by PdCl,, did not improve the yield of 8 (Table 1, entry 6).
In this transformation, no Pd-black was observed. The role of a PTC to form and stabil-
ize the metal nanoparticles including PANPs is previously described.!'”*®]

Overall the PA(II)/NHC/PTC/Et;N catalytic system provided better yields (Table 1,
entry 5) than those without NHC ligand. The effect of PTC was by self, not significant
(Table 1, entry 7). Furthermore, an exchange of base to Cs,CO3;, NaOAc, or K,CO;
from Et;N did not improve the yield of 8 (Table 1, entries 8-10). This system proved
to be more efficient for the Suziki coupling of 6 with 7 than ligand-free Pd(II).

Compound 8 was then converted into the fluorophenylpyrazole-picolinic acid (9)
intermediate by alkali hydrolysis (aq. KOH) (Scheme 2). Thereafter, compound 9 was
subjected to amide coupling with primary amines 10a-k in the presence of ehtyl(dime-
thylaminopropyl)carbodiimide (EDCI), hydroxybenzatriazole (HOBt) and diisopropyle-
thylamine (DIPEA) as coupling reagents to afford pure pyrazole-picolinamide 11a-k in
high yields (Scheme 3).

The synthesized fluorophenylpyrazole-picolinamide (11a-k) compounds were charac-
terized by "H/">C NMR, mass spectroscopy and elemental analysis.



6 @ S. KANKALA ET AL.

Table 2. In vitro cytotoxic activity of Pyrazole-picolinamide hybrids (11a-k) on human cancer cell
lines® (ICso ptM/mL)®.

Entry Compound Hela A549 MCF-7 IMR-32

1 1a 10.43+£0.21 11.22+£0.04 1.72+0.04 20.56+0.01
2 11b 8.62+0.021 10.04 +0.02 1.35+0.002 18.58+0.19
3 11c 4.25 + 0.55 3.44 + 0.01 2.63 = 0.016 8.99 * 0.38
4 11d 10.74 £ 0.41 10.21 +£0.07 1.88 +0.004 20.68 +£0.26
5 11e 4.88 + 0.01 4.01 + 0.26 2.89 + 0.002 13.22 £ 0.21
6 11f 2242+0.12 24.31£0.06 4.10£0.018 56.24 +0.65
7 119 8.92+0.01 12.38+0.22 1.55+0.003 20.74+0.71
8 11h 22.58+0.24 24.82+0.22 3.82+0.022 52.17+0.12
9 11i 18.59+0.11 26.01+0.14 5.42+0.001 54.01+0.22
10 11j 5.60 + 0.07 3.89 £ 0.24 3.43 + 0.07 11.87 £ 0.10
n 11k 4.62 + 0.18 3.62 +0.12 2.06 + 0.04 9.26 + 0.05
12 9 25.15+0.22 28.04 £0.001 15.26 £0.12 66.41+0.11
13 Cisplatin 4.98+0.21 3.55+0.007 1.56 +0.005 9.23+1.21

“Data represent mean values + SEM. Cytotoxicity as IC50 for each cell line, is the concentration of compound which
reduced by 50% the optical density of treated cell with respect to untreated cells using the MTT assay.
PData represent as mean = SEM values of these independent determinations.

Biological studies: antiproliferative activity

Many pyrazole containing molecules have shown biological activity toward several drug
targets in the past (Figure 1). However, pyrazole-picolinamides have not been synthe-
sized and studied. The new compounds 1la-k were investigated for their anticancer
activity in human cancer cell lines in comparison with the standard drug cisplatin. The
cell lines used were (i) HeLa (cervical), (i) A-549 (Lung), (iii) MCF-7 (Breast) and (iv)
IMR-32 (neuroblastoma). The cytotoxic activity (ICs,) were determined in vitro using a
MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay as previ-
ously reported.!""!

The ICs, values presented in Table 2 indicate that all the 11 fluorophenylpyrazole-pico-
linamide hybrids (11a-k) possess growth inhibitory activity against all the four human
cancer cell lines tested with activities comparable to cisplatin. In particular, some of the
compounds (11c, 1le, 11j, and 11k) were slightly more potent than cisplatin against
the HeLa (cervical), A-549 (Lung) and IMR-32 (neuroblastoma) cell lines. In respect to
the structure-activity relationship, for this set of compounds only limited conclusions can
be made. In comparison with starting compound 9 all new derivatives showed a increased
antiproliferative activity. This suggests an improved drug-target interaction. Since the
drug target is not known, further conclusions regarding stereochemical or electronic
properties needed to obtain improved activity will only be speculative.

However, the synthetic options for modification of the most potent compounds are
vast, which could lead to further amplification of the cytotoxic activity. As discussed
above, compounds 1lc, 1le, 11j, and 11k with F-aryl substituent on amide linker
showed the highest antiproliferative activity (Table 2, entries 3, 5, 10, and 11) particu-
larly against the four cancer cell lines (HeLa, A-549, MCF-7, and IMR-32). However, in
the case of breast cancer cell line MCF-7 the cytotoxic activity of 11c was less than cis-
platin (Entry 3). Compound 11k, with a —2-Br-4-F-C4H, substituent (Entry 11), was
also more active than cisplatin in all the cell lines except the MCE-7.

Compounds 11f, 11h, and 11i (entries 6, 8, and 9) with a simple cyclohexyl/phenyl
substituent (i.e. without heteroatom substituent) on amide linkers showed moderate
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inhibitory activity against all the cell lines. These findings may guide further modifica-
tions with respect to cancer cell selectivety and potency.

Experimental
General

All chemicals or reagents were purchased from standard commercial suppliers and
treated with standard methods before use. Solvents were dried and deoxygenated by
heating at reflux and storing over sodium. The reactions were monitored by thin layer
chromatography (TLC) on pre-coated silica GF254 plates. Melting points were deter-
mined on a XT4MP apparatus (Taike Corp., Beijing, China), and are uncorrected. 'H
and ">C NMR spectra were obtained with a Bruker MHz spectra were recorded on a
Brucker 400 NMR (for 'H), 100 NMR (for ’C) spectrometer with DMSO-ds and
CDCl; as the solvent.

General procedure for the synthesis of compound (9)

4-Fluorophenylpyazole-boran ester (6) (1 mmol), 3-fluoro-4-iodopicolinonitrile (7)
(Immol), Pd(OAc), (0.25mmol%), NHC-precursor (0.5mmol%), Triethylamine
(2mmol) and TBAB were suspended in acetonitrile and water (7:3). The mixture was
stirred at 80°C for 4h under inert atmosphere. After the reaction, aqueous-ACN was
removed in a rotavapor and the residue was extracted with cold ether (5 x 15ml). The
combined ether layers were washed with brine, dried (anhydrous Na,SO,) and evaporated
under reduced pressure to afford a crude product which was subjected to column chroma-
tography (silica gel, 60-120 mesh, eluent; n-hexane/EtOAc, 8:2 gradient) to afford pure
nitrile compound (8). Further subjected to hydrolysis by using 10% KOH solution and
then refluxed for 16 h, at which point it cleared and TLC analysis indicated complete con-
sumption of the compound 8. The reaction mixture was neutralized with acetic acid and
cooled in ice, and the precipitate was collected by filtration. After being washed with cold
water (2 x 25 mL), the precipitate was dried under vacuum to afford a pure product (9).

General procedure for the synthesis of title compounds (11a-k)

4-fluorophenylpyrazole-picolinic acid (9), amine (10a-k) (1 eq), EDCI (1.1 eq), HOBt
(1.1 eq) and DIPEA (2.5 eq) were suspended in DMF. The reaction mixture was stirred
at room temperature for 6h. After completion of the reaction added water and
extracted with ethylacetate. The combined organic layers were washed with brine, dried
(anhydrous Na,SO,) and evaporated under reduced pressure to afford a crude product
which was subjected to column chromatography (silica gel, 60-120 mesh, eluent;
n-hexane/EtOAc, 8:2 gradient) to afford pure title compounds (11a-k).

Spectral data of the compounds 8, 9, and 11a
3-Fluoro-4-(3-(4-fluorophenyl)-1-methyl-1H-pyrazol-4-yl)picolinonitrile (8)

Tan yellow solid: mp 124-126°C; '"H NMR (400 MHz, CDCL;): § 4.03 (s, 3H), 7.06-7.10
(t, 2H), 7.26-7.29 (t, 1H), 7.38-7.42 (m, 2H), 7.85-7.86 (d, 1H), 8.27-8.28 (d, 1H) ppm.
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3C NMR (100 MHz, CDCl;): 39.31, 108.64, 113.13, 115.91, 123.24, 127.38, 128.40,
130.10, 130.67, 132.73, 146.49, 149.49, 156.77, 159.44, 161.60, 164.07 ppm. MS (ESI), m/
2=297.094 [M+H]". EA caled (%) for C,sH;oF.N, (296.087): calcd. C 64.86, H 3.40,
N 18.91; found. C 64.82, H 3.36, N 18.87.

3-Fluoro-4-(3-(4-fluorophenyl)-1-methyl-1H-pyrazol-4-yl)picolinic acid (9)

Yellow solid: mp 130-131°C; 'H NMR (400 MHz, DMSO-d¢): 6 3.95 (s, 3H), 7.18-7.25
(t, 2H), 7.39-7.49 (m, 3H), 8.18-8.19 (d, 1H), 8.36-8.38 (d, 1H), 13.53 (bs, 1H) ppm.
>C NMR (100 MHz, DMSO-dg): 109.41, 115.64, 127.69, 129.55, 130.73, 133.49, 13891,
144.98, 147.84, 153.42, 156.06, 160.66, 163.10, 164.47 ppm. MS (ESI), m/z=316.089
[M+H]". EA caled (%) for C;¢H,;F,N;0, (315.082): calcd. C 60.95, H 3.52, N 13.33;
found. C 60.91, H 3.48, N 13.29.

N-(1-(cyclohex-1-en-1-ylmethyl)piperidin-4-yl)-3-fluoro-4-(3-(4-fluorophenyl)-1-
methyl-1H-pyrazol-4-yl)picolinamide (11a)

Yellow solid: mp 182-184°C; 'H NMR (400 MHz, DMSO-dg): 6 1.53-1.58 (m, 5H),
1.91-2.19 (m, 9H), 2.89-3.35 (m, 3H), 4.18-4.22 (s, 3H), 5.84 (s, 1H), 7.18-7.22 (m,
2H), 7.29-7.51 (m, 4H), 8.19 (s, 1H), 8.32-8.33 (d, 1H), 8.72 (s, 1H), 9.70-10.9 (br s,
1H) ppm. *C NMR (100 MHz, DMSO-d): 21.90, 22.48, 25.26, 27.55, 109.94, 115.89,
116.11, 127.45, 129.90, 130.01, 130.08, 131.07, 131.20, 133.98, 141.59, 144.69, 148.29,
153.19, 155.83, 161.14, 162.97, 163.57 ppm. MS (ESI), m/z=492.256 [M +H]". EA calcd
(%) for C,sH3 F,N5O (491.250): caled. C 68.41, H 6.36, N 14.25; found. C 68.38, H
6.32, N 14.21.

Conclusions

In conclusion, a facile and simple catalytic method for the synthesis of fluorophenylpyr-
azole-picolinamide derivatives in high yields was developed using a cross-coupling reac-
tion catalyzed by palladium-N-heterocyclic carbenes (Pd-NHCs). The proposed method
represents a cost-effective, eco-friendly, and practical/scalable process for synthesis of
fluorophenylpyrazole-picolinamide. The conditions applied and the results obtained in
our work for the synthesis of pyrazole-picolinamides which is believed to be an
improvement to other reported procedures. Pyrazole-picolinamide derivatives were eval-
uated for in vitro anticancer activity against a panel of four human tumor cell lines, i.e.
HeLa (cervical), A-549 (Lung), MCF-7 (Breast) and IMR-32 (neuroblastoma), and fea-
tures important for the structure-activity relationship (SAR) demonstrated. The deriva-
tives with an electron-withdrawing group, ie. F- & NO,-aryl substituent displayed
higher activity than the compounds containing electron-donating groups, i.e. CH;- and
aliphatic/aromatic N-heterocycle and without heteroatom substituents. The compounds
11c, 11e, 11j, and 11k with F-aryl substituent on amide linker showed the highest anti-
proliferative activity which compared well with the standard drug cisplatin.
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The broad spectrum of anticancer activity displayed by these pyrazole-picolinamides
provide a valuable starting point for further optimization and biological studies in vitro
and in vivo.

Experimental procedures, Spectral data of compounds 9 and 1la-k. Supplementary
data associated with this article can be found, in the online version.
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ABSTRACT

Computer Assisted Language Learning which is called CALL is an approach to language
teaching and learning in which computer is used as the main source for the presentations and
teaching language skills. The computer technology is used in teaching process at many stages
as teaching, explanation, practice, and feedback. Is it possible to teach language skills
through computers in rural areas and government schools and colleges? What are the
benefits and demerits of usage of CALL? Why are the computer based classes given more
importance in pandemic period? Is it emergency or compulsory to use computers for
language learning?

Keywords: CALL (Computer-Assisted Language Learning), roles of teacher and learners,
merits and demerits

Before 1990s in India, laboratories were utilized for simply science courses.
The English teachers were supposed to teach English grammar and
prescribed text only. Gaining pass marks in English was very tough for rural
and regional medium background students in those days. The days were
gone and there was necessity to introduce a new style of teaching with
machines and so language laboratories were emerged as the replacement of
general classrooms. The language lab is exceptionally helpful for surveying
students’ pronunciation. It furnishes learners with the specialized devices to
get the best examples of way to express the language. The electronic gadgets
utilized in the laboratory will energize the eyes and ears of the student to
obtain the language rapidly and without any problem. The language
laboratory facility offers broadcasting, TV programs, web-helped materials
and recorded off-air chronicles in the objective language. In a word, we state
that a student can acquire the experience of having cooperation with local
speakers through the research facility. Thus, the language lab has become
the need of great importance in any language learning process for
correspondence. Language laboratory consists of so many computers that
can work as tutor for language drills and as a tool for writing and explaining
and of course it works as a medium of global communication. Teaching
English for a second-language learner can take benefit from using
computers. Indeed, a computer is a tool and medium that facilitates people
in learning a language, although the effectiveness of learning depends totally
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on the users (Hartoyo, 2006). Computers attract and motivate the students
and provide a number of activities such as multiple cholce questions, true
and false quizzes, gap-filing exercise means cloze tests, matching, reordering
and sequencing and crossword puzzles to the language teachers and
learners, Computers can provide online communication for all. COVID-19
forced all teachers to use technology. Teachers interested in using
technological apps and computers to get involved themaselves and students
in a number of different ways, Richards (2001) says: “The language
laboratory exists to help one to use technology effectively to communicate, It
is not merely for learning a single language, but can be used for teaching a
number of languages efficiently. To acquire a sensibility for the sounds and
rhythm of a language, one has to hear the best samples of a spoken
language.” There are so many benefits from language laboratory. It provides
practices for students through experiential learning. It attracts the students
and motivates the learners to learn a new language. It encourages greater
interaction between teachers and students and helps one to learn
pronunciation, accent, stress and all other aspects of the phonetics of a
language. The labs help teachers and learners to use computer assisted
language teaching also.

Computer Assisted Language Leamning (CALL) is known as an approach of teaching and
learning in which computer is mainly used to explain and receive the language. Levy (1997)
defines CALL more succinctly and more broadly as “the search for and study of applications
of the computer in language teaching and learning.” CALL was originated during 1960s but it
was not famous term until 1970s. Since computers started to dominate the world, the
European counties start to use them in the classrooms and began to establish language
laboratories. Chapelle (2001) mentioned that CALL was the expression agreed upon at the
1983 TESOL convention in a meeting of all interested participants. This term is widely used
to refer to the area of technology and second language teaching and learning despite the fact
that revisions for the term are suggested regularly. It is used to refer to any devices such as
laptops, computers, smart mobiles, and whiteboards in English language teaching and
learning. Language learners pick up language knowledge and enjoy learning process from
CALL. Beatty says that CALL that accommodates its changing nature is any process in
which a leamer uses a computer and, as a result, improves his or her language (2003). In
connection to this, Kumar and Srechari (2007) say: “It is a form of student-centered learning
materials, which promote self-paced accelerated learning, CALL is an interactive method of
instruction that helps learners achieve their goal of leaming, at their own pace and ability.”

The old and conventional teaching in a classroom was used in the earlier
days. Numerous English teachers need to teach English by utilizing current
technology. It incorporates a ton of gainful focuses. The learners also like
computer-assisted language learning because of visualization. Reinhard
(1995) says that “80% of understanding comes from visualization and much
less from hearing, although retention rate is higher for the latter.”
Computers can motivate the students and fill them with confidence.
Learners effectively get the focus required utilizing PCs and they obtain the

Special Issue 101 July, 2020
Website: www.langlit.org Contact No.: +91-9890290602
English Language Teaching Modern Techno Techniques
Indexed: ICI, Google Scholar, Research Gate, Academia.edu, IBI, IIFC, DRJI

(3 Scanned with OKEN Scanner



ISSN 2349-5189

IMPACT FACTOR = 3.61 b1 APV
LangLit
] Latur (MS) India

ﬂn Inlsenalional Fece-Reviened @f:ca _/qccm Joumd/

specialized information too. Taylor (1980) expressed that “computer assisted
language learning programs can be wonderful stimuli for second language
learning. Currently, computer technology can provide a lot of fun games and
communicative activities, reduce the learning stresses and anxieties, and
provide repeated lessons as often as necessary. Those abilities will promote
second language learners’ learning motivation. Through various
communicative and interactive activities, computer technology can help
second language learners strengthen their linguistic skills, affect their
learning attitude, and build their self-instruction strategies and self-
confidence”

CALL gets numerous extreme changes the job of a teacher whose presence
plays a great role in the exercises. Teachers ought to be comfortable with the
assets and ought to have the option to foresee specialized issues and
restrictions. The teacher’s job as facilitator of learning—as guide and
challenger, has expanded in significance. Students need the motivation from
teachers and of course it teacher’s obligation to persuade the learners in the
conventional classrooms however in computer assisted language learning,
PC will accept the position. Noemi (2007) says that “In other words, instead
of being directly involved in students’ construction of the language, the
teacher interacts with students primarily to facilitate difficulties in using the
target language (grammar, vocabulary, etc.) that arise when interacting with
the computer and/or other people.”

Newby et al. (2000) argued that when the computer-based learning environment is
implemented in classrooms, there is a need for the modification of educational goals.
Students must receive new technique to learn language skills. They should gain new
experiences on their own terms. The students who are shy can easily participate in CALL.
They would not actively spend their time in traditional classrooms and so learning from
computers will help them. Robertson (1987) mentioned that “the participants who joined
computer-assisted language learning programs also had significantly higher self-esteem
ratings than regular students. Today, with the high development of computer technology,
computers can capture, analyze, and present data on second language students’ performances
during the leaming process.” CALL presents numerous exercises that prepared by experts
highly focusing on the language aptitudes. The objective language learning includes all
language aptitudes: listening, speaking, reading and writing. In spite of the fact that the
students get all the language aptitudes in classroom, CALL predominantly demands the
students to perform tuning in and talking exercises. It spurs the students towards language
learning. The progammes which are stacked by teachers may make the students to learn new
things. It empowers the students to think in a basic manner. Utilizing the frameworks in the
homerooms, the students can improve their authority of essential abilities. The following are
some advantages that teachers and students get from computer assistance language learning.

i. Visual Learning
Most of the learners are generally visual learners. Computers are greatly
helping them to understand the content and language skills. Students get
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/ time to practice and speak loud. It can’t be done among other classmates in
traditional classrooms. As visualization attracted the students, the
computers can teach pronunciation and sounds. With new technologies
appearance, including their influences on people’s life aspects and
education, language learning and teaching seems to have entered a new
area. CALL and listening comprehension L2 skill training stand considered
bound together for good (Vandergrift, 2007).

ii. Interaction and Negotiation

Students have opportunities to interact and negotiate meaning. They can
learn all subjects in a language include grammar, pronunciation, and
vocabulary in the process of language learning by computer technology.
They are allowed to focus on all the four skills i.e., listening, speaking,
reading, and writing. For learners to have the ability to speak, good oral
skills stand deemed as essential. Learners cannot respond or engage in
conversation, if they do not understand what seems to be said by people or
do not know word pronunciation, or the use of language in context (Redfield,
2003). Classical language teaching in classroom can be monotonous, boring,
and even frustrating, and students can lose interest and motivation in
learning. CALL programmers can provide student ways to learn English
through computer games, animated graphics, and problem-solving
techniques which can make drills more interesting (Ravichandran, 2000).

iii, Tests

Conducting online exams are easy through the help of computers. Stepping through exams on
the PC can assist students feel less hurried and can cause them to feel as though they have
more privacy than they would on the off chance that they were in a fully packed classroom.
Students are advised to attempt the exams and improve their writing skills. Use of CALL and
multimedia, now mean that there can be an equal development of listening skills, alongside

writing and reading (Rost, 1990).

iv. Computer Helps
In traditional classes, students must go to the classes at meticulous time

whereas computer assisted language learning; students can study at
whatever time they want. If an educational institution has a satellite system
of computer laboratories, students can learn English at a variety of places
on campus at any time. Computer-supported learning environment is
predicted to be one of the ways to give students an authentic learning
environment and this condition helps students to learn English better than
the daily classroom context (Egbert and Jessup, 1996).

v. Authentic Materials
CALL provides genuine materials to the learners for study. The material is

generally very impressive and thought provoking. Since they are innovative,
they attract the students quickly. Computer provides different types of

Special Issue 103 July, 2020
Website: www.langlit.org Contact No.: +91-9890290602

English Language Teaching Modern Techno Techniques
Indexed: ICI, Google Scholar, Research Gate, Academia.edu, IBI, IIFC, DRJI

G Scanned with OKEN Scanner



ISSN 2349-5189

IMPACT FACTOR - 5.61

¥

s

LangLit Lt
Latur (MS) India
./qn xgnfcma(i'ona/ gz‘:z-gatdku’ca 0/)0” ﬂcccoa fowmaf

F topics very rapidly. Teachers and students can use the time cfficiently in the

procedure of language learning by using computer technology. Nunan (1999)
concludes that “interactive visual media which computers provided seem to
have a unique instructional capability for topics that involve social
situations or problem solving, such as interpersonal solving, foreign
language or second language learning”

Even though CALL offers a lot of benefits to the students and teachers, there
are some disadvantages of them. Gips, DiMattia, & Gips (2004) indicated
that “the first disadvantage of computer and its attached language learning
programs is that they will increase educational costs and harm the equity of
education. When computers become a basic requirement for student to
purchase, low budget schools and low-income students usually cannot
afford a computer. It will cause unfair educational conditions for those poor
schools and students. On the other hand, expensive hardware and software
also becomes the big obligations for schools and parents.” Besides it, most
of the learners don't like to sit in front of the computers for many hours.
Some of the teaching faculty and students may not have the basic
knowledge of the programmes. Unless one has previous knowledge of
computer use, the learning is not powerful. Computers would do what they
are programmed to do. Classroom teaching, though with some weaknesses,
is itself an art. In the classroom, teachers and students communicate with
each other on both the knowledge they are learning and on their emotional
feelings, which, in particular, makes the classroom teaching more attractive.
Computers sometimes may have technical problems and then break down.

Conclusion

CALL programs hive become an innovative approach in language learning in India.
However, computer technology still has its limitations and weaknesses. Computers like other
teaching tools would not promise to bring any benefit to students unless the practical use of
computer in a particular context is explored in detail and implemented accordingly (Kern and
Warschauer, 2000). To conclude that computers should be recognized as a teaching tool.
They are very good teaching aids for language teachers and they provide language learners
more freedom by being more accessible and versatile. Although they cannot replace the
teachers, they assist the learners to learn English language. Therefore, when I attempt to
apply CALL programs to help student learning, I remember the merits and demerits of usage
of CALL programs and derive maximum benefits for ESL teaching and learning. It is
expected that COVID 19 has shown the emergency of computers for English language

teaching and learning,
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Abstract

The liver and kidney disorders have been world major population problem. Despite its frequent occurrence, high morbidity and
high mortality, its medical management is currently inadequate, no therapy has been successfully prevented the progression of
nephritis and hepatic diseases. Plant drugs have been known to play vital role in the management of liver and kidney diseases.
The plant Tecoma capensis belongs to family Bignoniaceae. The other species of this plant have reported for the hepato-
protective activity but no activities were reported on the flowers of Tecoma capensis. The present study is performed to reveal
that the hepatoprotective and nephroprotective activities of Tecoma capensis in rifampicin induced hepatotoxic and
nephrotoxic in rats, to prove its claims in folklore practice against liver and Kidney disorders.

Keywords: Rifampicin, Tecoma capensis, hepatotoxic, nephrotoxic and flower

Introduction

The largest organ in the human body is liver. Liver have
been plays a very important role in the metabolism of
foreign compounds entering the body. The exposure to the
foreign compounds may be through consumption of
alien/contaminated foods, from exposure to chemical
substances in the occupation environment or through
synthetic drugs consumed for various pathological
conditions. These compounds have many toxic
manifestations on the human liver . The liver gets injured
also by viruses, chemicals, alcohol and autoimmune
diseases. Liver diseases remained one of the serious health
problems, and medicinal plants and herbs have been in use
for treating these in the Indian traditional systems of
medicine, especially Ayurveda. The present modern age
demands proof on a scientific basis to justify the various
medicinal uses of herbs [?

After decades of serious obsession with the modern
medicinal system, people have started looking at the ancient
healing systems like Ayurveda a, Siddha and Unani. This is
because of the adverse effects associated with synthetic
drugs . Tecomaria capensis (Bignonaceae) is also known
as Cape-honey suckles ™ is a climber common to the
tropical zone. It is grown as an ornamental plant in gardens.
Traditionally the leaves were used to treat pneumonia,
enteritis, diarrhea and tonic. It was reported to contain
analgesic, antimicrobial, anti-fungal and antipyretic,
antioxidant activity [, Many researchers have screened for
analgesic, anti-inflammatory, anti-pyretic, hepatoprotective,
anti-ulcer, anti-oxidant, anti-microbial and anti-nociceptive
activities on this plant on various parts. The other species of
this plant have reported for the hepatoprotective activity but
no activities were reported on the flowers of Tecoma
capensis. The present study was performed to assess the
hepatoprotective and nephroprotective activities of Tecoma
capensis in rifampicin induced hepatotoxicity and
nephrotoxicity in rat model, to prove its claims in folklore
practice against liver and kidney disorders.

Materials and Method

Collection and preparation of extracts

The plant material was collected from the plant Tecomaria
Capensis, which are collected during the month of June at
Dept. of botony, Kakatiya University, Warangal (Dist.) of
Telangna. Then it was authentified by Dr. P. Satyanarayana
Raju, professor, Department of Botany, Kakatiya Universit.
The flower part of Tecomaria capensis was dried at room
temperature and grounded into powder and passed through
60# sieve. The powder (500gm) has been extracted
successively in soxhlet extraction with methanol. The
extraction sediments were filtered and the filtratate was
dried at 40°C in an oven to get dried product. The extract
was fractionated using methanol, ethanol and ethyl acetate.
Plant extraction fractions obtained were prepared different
concentrations and used for hepatoprotective and
nephroprotective activities in-vitro and in-vivo modal.

Chemicals and instruments

All chemicals used in the study were pure. Reference
standard Rifampicin obtained from Symed Pharm. Pvt. Ltd,
Hyderabad.

Preliminary phytochemical screening

The extract was subjected to preliminary phytochemical
screening was performed by using standard protocol. 5-7
The methanolic extract of the plant flowers part of
Tecomaria Capensis, carried out test tube qualitative
reactions were gave positive results for alkaoloids,
flavonoids, glycosides, saponins and tannins, phenols,
steroids and tri-terpinoids. And also carried out TLC study
for the methanolic extract.

Acute toxicity studies

Although medicinal plants may produce several biological
activities in humans, but generally very little is known about
their toxicity. Though, safety should be the overriding
criterion in the selection of medicinal plants for use in
healthcare systems, several drugs produce acute and obvious
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signs of toxicity which are used in the traditional medicine.
The present study was undertaken to investigate acute
toxicity of methanolic extract prepared from flowers of
Tecomaria Capensis.

Animal Model

The methanolic extract of Tecomaria Capensis was
pharmacologically screened for its toxic and biological
effects in selected animal models. All animal studies were
performed as per the guidelines of CPCSEA and
Institutional Animal Ethical Committee (IAEC). CPCSEA
Reg. No: 1516/PO/a/11/CPCSEA dated 01-011- 2011.
Albino mice of either sex weighing between 16 - 25 g
procured from Sainath Agencies, Hyderabad - 48, for
experimental purpose. Then the animals were acclimatized
for 7 days under standard husbandry conditions.

Experimental design

A total of 36 animals were divided into 6 groups (6 no’s in
each group). Group 1 is served as normal control received
only vehicle for 28 days (distilled water, p.0) whereas
groups 2,3,4,5 and 6 received 20% ethanol (3.76 g / kg /
day) to induce hepatotoxicy for *\][poiuy76t54320.

water and administered orally) respectively. After oral
administration, the blood samples were withdrawn by retro-
orbital puncture at 8, 15™, 22" and 29" days respectively.
The collected blood samples were centrifuged at 2500 rpm
for 15 min to get clear serum and were used to analyse the
biochemical parameters such as serum glutamic pyruvic
transaminase  (SGPT), serum glutamic oxaloacetic
transaminase (SGOT), alanine amino transaminase (ALP),
bilirubin, and total protein. Finally, on the 29" day the
animals were sacrificed using high dose of ether and the
livers of all experimental animals were isolated.

Histopathological Evaluation

The liver and kidney organs were fixed in neutral buffered
formalin for 24 h. Sections of tissue from liver and kidney
organs were examined histopathologically to study the
hepatoprotective and nephroprotective activity of Tecomaria
capensis. The liver and kidney organs were fixed in 10%
buffered formalin and were processed using a tissue
processor. The processed tissues were embedded in paraffin
blocks and about 5-pm.

www.botanyjournals.com

Result

Acute toxicity studies were carried out on Tecomaria
capensis up to the dose of 2000 mg/kg which demonstrated
that the extract did not show any sign of toxicity and
mortality. However, there was a decrease in physical
activity, which was observed only at the dose of 2000
mg/kg. Thus, the present doses regime (100 and 200 mg/kg)
was chosen for further studies. The results of
hepatoprotective and nephroprotective activities of crude
methanolic extracts of this plant at a dose of 100 mg/kg,
200mg/kg and 400mg/kg on rats intoxicated with standard
silymarin (25 mg/kg) were illustrated in the table 1, fig-1and
2. The tables also showed the comparison of effects among
the untreated (control) and Rifanpicin treated (negative
control) group with the drug treated group of rats. Treatment
with methanolic Tecomaria capensis at different dose levels
(100, 200 and 400 mg/kg) and standard silymarin (25
mg/kg) significantly decreased the enzymes serum glutamic
pyruvic transaminase (SGPT), serum glutamic oxaloacetic
transaminase (SGOT), alanine amino transaminase (ALP)
and bilirubin levels as compared to disease control group.
Oral administration of methanolic Tecomaria capensis at
different dose levels (100, 200 and 400 mg/kg) and standard
silymarin (25 mg/kg) significantly increases the enzymatic
antioxidants like superoxide dismutase, catalase, glutathione
levels and reduces the lipid peroxidise levels when
compared to the disease control group. All the above
parameters indicating the hepatoprotective activity of
METC against rifampicin-induced liver cell damage.
Methanolic extract of Tecomaria capensis, 400 mg/kg body
weight was produced a significant reduction in the elevated
serum biochemical parameter (Bilirubin, SGPT, SGOT and
ALP) levels and elevated the decreased enzymatic anti-
oxidant (SOD, catalase, glutathione) levels in Rifampicin
induced hepatotoxic rats. These effects were found to be
comparable and even more than that of the standard
Silymarin (25 mg/kg). Oral administration of Rifampicin
significantly decreased the body weight and increased the
serum biochemical parameters such as blood urea nitrogen,
serum creatinine and serum uric acid. Methanolic
Tecomaria capensis at different dose levels (100, 200 and
400 mg/kg) significantly increased the body weights and
lowers the serum bilirubin biochemical parameters inTable-
1.

Table 1: Effect of METC on Bilirubin and % Reduction in Bilirubin Levels in Hepatotoxi Rats

Time in |Effect of The Flowers of Tecoma Capensis on Bilirubin Levels| % Reduction in Bilirubin Due to the Treatment with METC
days (|) in Hepatotoxic Rats In Hepatotoxic Rats
Groups Control|Rifampicin|Silymarin Methanolic Extract of Control|Rifampicin |Silymarin Methanolic Extract of
- Flowers of T. CAPENSIS Flowers of T. CAPENSIS
Dose
(mg/kg) - 1000 25 100 200 400 - 1000 25 100 200 400
—
0 0.516+| 1.817+ 1517+ | 1.683+ | 1.517+ | 1.500+ i i ) i )
0.047 | 0.030*** | 0.030*** |0.030*** | 0.030*** | 0.025***
8 0.600+ | 2.217+ 1.350+ | 1.433+ | 1.383+ | 1.267+ | 8.58+ 17.22+ 10.88+ | 1457+ | 7.60+ | 1547+
0.068 | 0.030*** | 0.022*** |0.033***|0.016*** |0.021***| 1452 | 1.294*** | 1.285*** | 3.013***|1.977***|1.248***
15 0.566+ | 2.600+ 1167+ | 1.267+ | 1.267+ | 0.950+ | 6.80+ 34.42+ 22.83+ | 2452+ | 1540+ | 36.63+
0.066 | 0.036*** | 0.021*** |0.021*** |0.021*** |0.022*** | 14.81 | 3.643*** | 2.446>** | 2.386*** | 2.089*** | 1.245***
2 0.516+ | 2.900+ 0.950+ | 1.083+ | 1.133+ | 0.766+ | 0.78+ 37.27+ 37.32+ | 3557+ | 25.22+ | 48.77+
0.047 | 0.036*** | 0.042*** |0.040***|0.033*** | 0.021*** | 11.46 | 1.342*** | 2.640*** | 2.322***|1.907***|1.587***
29 0.583+| 3.250+ 0.566+ | 0.866+ | 0.700+ | 0.500+ | 9.75+ | 44.03+ 62.55+ | 48.43+ | 53.22+ | 66.67+
0.047 | 0.042*** | 0.033*** | 0.021*** |0.044*** | 0.036***| 10.22 | 0.939*** | 2.229*** | 1 309***|3.087***| 2.305***

n=6 significant at p<0.05*, 0.01**, 0.001***
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Table 2: result isuric acid produced Rifampicin by mg/kg body weight was found to be same as that of the
nephrotoxicity was analysis for the nephroprotective effect standard Silymarin (25 mg/kg).
produced by methanol extract of Tecomaria capensis is 400

Table 2: Effect of METC on Serum URIC Acid and % Reduction in Serum Uric Acid Levels in Toxic Rats

Time in Effect of the Flowers of Tecoma Capensis on Serum Uric | % Reduction in Serum Uric Acid Due to the Treatment
days (]) Acid Levels in Nephrotoxic Rats with Metc in Nephrotoxic Rats
Groups Control|Rifampicin|Silymarin Methanolic Extract of Control|Rifampicin|Silymarin Methanolic Extract of
— Flowers of T. CAPENSIS Flowers of T. CAPENSIS
Dose(fg/ ko)l . 1000 25 100 200 | 400 - 1000 25 100 200 | 400
0 5.633t| 10.38+ | 9.783t | 10.0+ | 9.73 | 9617+ | ] ] ] ] i
0.194 | 0.047*** | 0.030*** |0.036***|0.033***|0.047***
8 5.567+| 10.82% 9.350+ 9.73% 9.46% 9.10+ | 1.45% 4.0 4.38+ 2.63% 2.66x 5.33%
0.316 | 0.030*** | 0.042*** |0.033***|0.021***|0.051***| 7.912 | 0.559*** | 0.508*** |0.483***|0.333***|0.311***
15 5.300+ | 11.42+ 8.967+ 9.23+ 9.00+ 8.58+ | 5.80% 9.28+ 8.43+ 7.63+ 7.50+ | 10.70%
0.178 | 0.030*** | 0.033*** | 0.33*** |0.068***|0.079***| 4.590 | 0.583*** | 0.212*** |0.542***|0.506***|0.390***
22 5.817+| 12.28+ 7.650% 8.75% 8.48+ 7.23+ | 2.63% 15.43+ 2177+ | 12.47+ | 12.80+ | 24.73+
0.299 | 0.047*** | 0.042*** |0.061***|0.047***|0.091***| 6.76 | 0.391*** | 0.332*** |0.730***|0.256***|1.010***
29 5.150+| 13.28% 5.833% 7.83% 6.85+ 6.01+ | 7.90% 21.53+ 40.32+ | 21.63+ | 29.55+ | 35.65+
0.172 | 0.060*** | 0.120*** |0.076***|0.076***|0.119***| 1.796 | 0.491*** | 1.219*** |0.780***|0.815***|0.996***
Table 3: result is serum creatinine levels produced by Tecomaria capensis is 400 mg/kg body weight was found to
Rifampicin produced nephrotoxicity was analysis for the be same as that of the standard Silymarin (25 mg/kg).

nephroprotective effect produced by methanol extract of

Table 3: Effect of Metc on Serum Creatinine and % Reduction in Serum Creatinine Levels in Toxic Rats

Time in Effect of the Flowers of Tecoma Capensis on Serum % Reduction in serum Creatinine Due to the Treatment
days () Creatinine Levels in Nephrotoxic Rats with METC in Nephrotoxic Rats
Groups - . - Methanolic Extract of . N P . Methanolic Extract of
- Control|Rifampicin|Silymarin Flowers of T. Capensis Control|Rifampicin|Silymarin Flowers of T. Capensis
D°Se(fg/ ko)l . 1000 25 100 | 200 | 400 - 1000 25 100 | 200 | 400
0 1.083+ 3.0+ 2.883+ | 2.967+ | 2.833+ | 2.70+ i i i i i i
0.079 | 0.035*** | 0.030*** |0.021***|0.021***|0.025***
8 1.050+ 3.50+ 2483+ | 2,767+ | 2.058+ | 2.417+ | 3.88+ 14.2+ 13.78+ 6.66x 8.78+ | 10.45%
0.076 | 0.036*** | 0.030*** |0.021***|0.030***|0.030***| 8.635 | 1.354*** | 1.175*** |0.852***|0.801***|1.114***
15 1.067+ 4.0 1950+ | 2.267% 2.0 1.883+ | 1.75+ 24,93+ 32.32+ | 23.53+ | 29.35+ | 30.20%
0.080 | 0.036*** | 0.042*** |0.021***|0.025***|0.030***| 8.00 | 0.978*** | 1.381*** |0.785***|1.055***|1.060***
29 1.10+ 4.50+ 1.045+ | 1.950+ | 1.750+ | 1.450+ | 1.28+ | 33.27+ 49.63+ | 34.2+ | 38.18+ | 46.23+
0.089 | 0.036*** | 0.022*** |0.022***|0.022***|0.223***| 11.25 | 0.954*** | 1.039*** |0.883***|0.560***|0.988***

n=6 significant at p<0.05*, 0.01**, 0.001***

Fig 1: A. Group | (Normal control), B. Group Il
(Rifampicin) Section of liver with normal cell structure
Section of liver showing centriolobular necrosis, C. Group
111 (Standard-Silymarin), D. Group 1V (Tecomaria capensis
-200), E. Group V (METC-400) Section of liver showing
significantly reduced Necrotic area. The hepatoprotective
effect produced by methanol extract of Tecomaria capensis
is 400 mg/kg was found to be more than that of the standard
Silymarin (25 mg/kg). Histological changes such as cortical

glomerular, peritubular blood vessel congestion and Fig 1: A. Group I (Normal control), B. Group Il (Rifampicin)
interstitial inflammation were observed in disease control Section of liver with normal cell structure Section of liver showing
group. The Methanolic Tecomaria capensis, extract at 400 centriolobular necrosis, C. Group 11 (Standard-Silymarin), D.
mg/kg had significantly prevented these histological Group IV (Tecomaria capensis -200), E. Group V (METC-400)

changes. Section of liver showing significantly reduced Necrotic area
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Figure 2: A. Group | (Normal control, B. Group Il
Rifampicin induced Necrotic area, C. Group Il (Standard-
Silymarin), D.Group 1V (Tecomaria capensis -200), E:
Group V (METC-400) Scction of liver showing
significantly reduced Necrotic area. The nephroprotective
effect produced by methanol extract of Tecomaria capensis
is 400 mg/kg was found to be same as that of the standard
Silymarin (25 mg/kg). Histological changes such as cortical
glomerular, peritubular  blood vessel congestion and
interstitial inflammation were observed in discase control
group. The Methanolic Tecomaria capensis. extract at 400
mg/kg had significantly prevented these histological
changes.

Fig 2: A. Group 1 (Normal control, B. Group Il Rifampicin
induced Necrotie area, C. Group 111 (Standard-Silymarin), D,
Group IV (Tecomaria capensis -200), E: Group V (METC-400)
Section of liver showing significantly reduced Necrotic arca

Discussion
The plant Tecoma capensis belong 1o the family
Bignoniaceae. The floweral parts of the above plants are
selected for the investigation of hepatoprotective and
nephroprotective activity. The methanolic extract of the
flowers of Tecoma capensis gave positive results  for
steroids, alkaloids, tannins, glycosides, saponins. flavanoids,
carbohydrates and protcins. An LD« study of methanolic
extract was conducted up to a dose of level of 2 mg/kg and
no mortality was observed in any ol the animals which
induced the practically nontoxic naturc and safcty of the
extract. There was a significant dose related decrease in
serum biochemical parameters of liver like SGPT, SGOT.
ALP and bilirubin at different dose levels (100 200 and 400
mg/kg). Oral administration of methanolic extract of flowers
of Tecoma capensis at different dose levels (100, 200 and
400 mg/kg) produced a significant dose dependent increase
in the enzymatic antioxidants of liver likc superoxide
dismutase. catalase and glutathione levels. Administration
of methanolic extract of flowers of Tecoma capensis at
doses of 100, 200 and 400 mg/kg produced increase serum
biochemical parameters of kidney like serum uric acid,
serum creatinine and blood urea nitrogen levels.
From the Pharmacological screening, we can conclusively
state that the methanolic extract of flowers of Tecoma
capensis have hepatoprotective and nephroprotective
activity and were comparable with that of standard
silymarin. The hepatoprotective and nephroprotective
activity produced by METC may be due to presence of
steroids, triterpenes, alkaloids, glycosides. flavonoids,
saponins, tannins and proteins.

Conclusion

In conclusion, this study provides evidences of methanolic
extract for the hepatoprotective and nephroprotective
activities of Tecomaria Capensis flowers, which could
partly contribute to its ethno-medical use. However, further

www. botmnyvjournals oom

investigation is required to isolate the active constituents

responsible for this activity and to elucidate the exact
mechanism of action.
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ABSTRACT

Kate Grenville’s novel The Secret River rewrites an Australian colonial history. It is about an
early 19" century Englishman transported to Australia for thefi. It depicts us the position of
Aboriginal people after Europeans visit them and occupy the land and presents history and
culture of two nations. Grenville explains exile, alienation, failure, success, dream, desire,

and lifestyle of her own ancestors. The research paper aims to explore aboriginal people,

white settlers from Kate Grenville’s The Secret River.

Keywords: History, colonizers, exile, alienation

Catherine Elizabeth Grenville who is known as Kate Grenville is an Australian author. She
has published a number of books including fictions and non-fictions. Her novels were
translated into many languages. Her famous novel 7he Secret River was also shortlisted for
the Man Booker Prize in 2006. The book has been compared to Thomas Keneally’s 7he
Chant of Jimmie Blacksmith and Peter Carey’s True History of the Kelly Gang. The novel
The Secret River attracted many readers across the world. It discusses the tragedy of
Aboriginal people who were seen as enemy by the settlers. It has offered an invitation for
criticism from readers and literati. Inga Clendinnen mentions the novel’s creative historical
interpretations as “opportunistic transpositions and elisions” which lend support to her
accusations that “novelists have been doing their best to bump historians off the track” (16).
Mark McKenna contends: “the rise of the novelist as historian, of fiction as history, has
accompanied the decline of critical history in the public domain” (100). Australia is a
“haunted country” (Wright, 30). It has great history. One should know history of one’s
country. Clendinne devoted a significant part of her Quarterly Essay to a historiographic
criticism of The Secrel River. She argues that, contrary to Grenville’s claim, The Secret River
is not history. As Clendinnen states:

We need history, not Black Armband history and not triumphalist white-out
history either, but good history, true stories of the making of this present land,
none of them simple, some of them painful, all of them part of our own
individual histories. (102)

The novel depicts the story of William Thornhill, a Thames boatman. After childhood
poverty and small crimes in the slums of London, he is sentenced to death for stealing wood.
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[ Luckily his sentence is commuted to transportation to New South Wales for the term of his

natural life. He was transported with his wife, Sal and son, Willie to Australia in 1806. Sal
attempts to have his sentence drove from death to transportation. Also, when the judge
declares she may go with him, she goes with him to New South Wales, however different
women “declined accepting that indul gence” (71). She gives birth to their second son Richard
during the long voyage. Richard is called Dick. Thomhill shows good behavior at new place.
He is unable to be in touch with Aboriginal people. He faces some problems to have a good
friendship in the beginning. But he is closer with them after some days as he is attracted by
them. After a few weeks, Thomhill went to work as a lighter man for Mr. King. Thomhill
gets alcohol from Mr. King and sets up a bar named ‘Pickled Herring.” Scabby Bill was a
regular customer for him. He entertained customers by dancing for money.

Thornhill quits his job after three years and works for Thomas Blackwood, a former convict.
Blackwood attempts himself with the place and its people. He lived on the Hawkesbury River
near Sydney in the first two decades of the 19th century. Thomhill understands that the
Aboriginal people of Australia have a difTerent concept of land ownership when he compared
to the white settlers. He observes that many of the Aboriginals were stealing his corn. He
knows that Blackwood has an Aboriginal wife, and son. Meanwhile Saggity, a friend of
Smasher Sullivan was killed after a raid on his farm by Aborigines. His death leads to the
battle with the Aborigines. Blackwood tries to stop the fighting, but gets whipped by Smasher.
Thornhill takes up land on the Hawkesbury River It is still the home of the Darug people in
1813. There are threats between the Hawkesbury settlers and native people; Thomhill gets lot
of property and lands. He participates in the massacre of an Aboriginal tribe. Soon, he
becomes a prosperous property owner. The landscape itself will stand silent witness to the
atrocity committed by the white settlers against the original owners of the land: “He would
glance over at where river-oaks circled a patch of bare yellow ecarth beside the lagoon,
marking where the bonfire had bumed into the night. Something had happened to the dirt in
that spot so that not as much as a blade of grass had grown there ever since. Nothing was
written on the ground. Nor was it written on any page. But the blankness itself might tell the
story to anyone who had eyes to see™ (325). Towards the finish of the novel, he is a
melancholic figure. He is obsessed by the disappearance of the Aborigines, and haunted by an

mnner feeling of great empliness.

Kate Grenville said that her book was the result of a research that she had carried out. It is
about the life of Solomon Wiseman, her ancestor, and the model for Thomhill. The writer
didn’t know much about interactions between the settlers and the Aboriginal people. She
prepared to write it as a non-fiction but the novel became a fictional work written based on
the life of Solomon Wiseman. In response to this need, Grenville had intended to write a
factual work, believing that “this was a tale that drew its power from the fact that it was real”
and that “this subject matter had to be handled in the authoritative voice of non-fiction” (146).
The settlers dominate the Aborigional people as they received the settlers heartfully and
helped them to show supremacy on them as the local people are illiterates and far from
English culture. The culture of settlers here represents cunningness and politicism.

Thc. exile of Thomhill has helped him a lot to leam and rule other land. The journey and
banishment has taught life lessons to him. He as a banished man knows how to receive
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indigenous people. The writer has given in the novel that the Aboriginal people invited the

white settlers to rule themselves,

Grenville's theme is very similar to the works of Ngugi, Chinua Achebe and J.M. Coetzee.
The domincering attitude, desire to have power, and corruptive politics are main themes in
the minds of settlers and Aboriginal people. The British settlers have to coexist with the
Aboriginal people of Australia, yet the two gatherings have absence of communication and
understanding. Besides, a few critics read the novel as an unpleasant illustration of the
massacre of indigenous people. For instance, Kossew describes “Grenville’s fiction as “a
reassessment of what it means to be a white Australian.” Kossew continues that “in so doing,
she is situating her novel as a reworking of the narrative of settlement with a contemporary

sensibility” (2007: 9). She argues:

Grenville sees her novel as standing “outside that polarized conflict” of right
and wrong by providing instead an empathetic and ‘imaginative understanding
of those difficult events’ (Grenville in an interview with Ramona Koval). It is
only by uncovering the painful scars of the past, the text suggests, by voicing
the “Great Australian Silence”, which a process of reconciliation and shared
belonging can begin. But even then, from her own positionality as a “white”
Australian, it is hedged about by moral ambiguities. (2007: 17)

The novel deals with exile and alienation also. The exile of Thornhills makes him forget his
own place and learns about new country. Exile teaches him what a real society is. According
to Said, “Exiles are cut off from their roots, their land, their past...Exiles feel, therefore, an
urgent need to reconstitute their broken lives, usually by choosing to see themselves as part of
tnumphant ideology or a restored people.” Said concludes that “the crucial thing is that a
state of exile free from this triumphant ideology designed to reassemble an exile’s broken
history into a new whole is virtually unbearable, and virtually impossible in today’s world.”
Then he gives some examples of “the fate of Jews, the Palestinians and the Armenians™ (2000:

140-141).

Thus the Thomhills accepted the reality of exile. Herrero says that the merit of novels like
The Secret River lies in their attempt to make non-Indigenous readers aware of the need to
offer an apology to the Indigenous Australians so that a better and fairer future might
someday be possible in the nation™ (102) and the novel can be explained as clearly testifying
to the settler’s feelings of fault. It must be read by settlers, non-settlers, and local people to
know what happens settlers dominate and aboriginal people dominate the settlers. It is clear
that by focusing on the agony of Will Thornhill as a colonial victim of the atrocious and
iniquitous British legal system, the plight of the Aborigines is conveniently diluted and
minimized. To quote Weaver-Hightower: “By portraying their non-Indigenous protagonists
as downtrodden but resilient settlers, as victims and not perpetrators of colonization, often
with the non-settler English as the ‘real’ colonizers, [these novels] identify with the victim
position and project colonial aggression. That is, these novels spend a great deal of time
depicting non-Indigenous Australians as colonial victims of the British compared to the brief
nod to non-Indigenous Australians as themselves colonizers of Indigenous Australians” (139).
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Green Synthesis of Chromene Congeners via Multi-
Component Reaction and Their Antimicrobial Studies

Rateesh Vanam,® Vijaykumar Allam,” Srinivas Nerella,*

A facile metal catalyst free, multi-component synthesis was
established to afford tetrazolo dihydropyranochromenes and
pyranochromeno pyridinediones in high yields starting from 7-
hydroxy-4-methyl coumarin, aromatic aldehydes and malononi-
trile based on Green chemistry principles. This protocol is
applied to a wide range of aldehydes and demonstrates
excellent functional group tolerance. Further, the synthesized
compounds were screened in vitro against a panel of clinically
relevant bacteria and fungi and found that these compounds
possess moderate antimicrobial efficacy. The compounds 6d &

1. Introduction

Heterocyclic compounds, particularly oxygen containing mole-
cules like,4H-pyrans and its annulated heterocyclics like
chromenes exhibit significant biological activities™™ such as
anti-cancer,”™ anti-viral,"” along with therapeutic activity
towards anti-neurodegenerative disorders like Alzheimer's,
Parkinson disease and Huntington’s diseases.""™"® 4H-Pyrans
represent an interesting building blocks of a series of natural
products (Figure 1) In addition, number of 2-amino-4H-
pyrans are used as photoactive materials,"® pigments,"” and
potential biodegradable agrochemicals,"® some of the 2-
amino-4H-pyrans derivatives are beneficial as photoactive
materials."® Further, benzo[g]chromenes are also widely preva-
lent in nature as natural products, pigments and agrochemicals
and exhibit very diverse biological activities.*” Owing to their
diverse applications in many fields, devising suitable synthetic
strategies to afford various chromene bound heterocyclics
bearing different pharmacophores have been a challenge for
the chemistry commune for long time. We have many reports
in the literature pertaining to chromene analogue compounds
describing the synthetic methodologies to afford them and
also focusing on their pharmacological profile.*'* However,
our approach is very unique and we successfully built potent
pharmacophores (tetrazole and pyridinedione rings) on the
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7 d were exhibited very impressive antimicrobial activity against
four strains of bacteria and two strains of fungi. To know more
about, their mechanism of action the lead compounds were
virtually screened against a key microbial enzyme, tyrosyl-tRNA
(TyrRS) synthetase and found that the compounds were bound
with the enzyme through various interactions and thus able to
inhibit the activity of the enzyme as evidenced by their binding
energies. Further, the ADMET studies of the lead compounds
were showed excellent favorable Druglikeness properties when
they were tested with SwissADME programme.

OH
(+)-Alboatrin Urolithin M5 Rhododaurichromanic acid A
Phytotoxic Antioxidant Anti-HIV
OH

Tetrahydrocannabino
Multiple Sclerosis drug

Epicalyxin
Anticancer

Figure 1. Natural products containing benzopyran/Chromene moiety.

benzopyran scaffold to increase the binding interaction of the
compounds with the targeted enzyme leading to enhanced
antimicrobial activity.

2. Results & Discussion
2.1. Chemistry

In continuation to our previous work i.e., synthesis of bio-
logically potent heterocyclics,”” herein we report the facile and
environmentally benign synthesis of tetrazolo dihydropyrano-
chromene and pyranochromeno pyridinediones in good to
excellent yields from readily available starting materials and
using reagents like AICl;. Firstly, a mixture of 7-hydroxy-4-
methylcoumarin (1), aromatic aldehydes (2a-j) and malononi-
trile (3) were made to react in the presence of anhydrous K,CO,
to afford intermediate compounds i.e., 8-amino-4-methyl-2-
oxo-6-(substituedphenyl)-benzodipyran-7-carbonitriles  (4a-j)
(Table 1). This one-pot, multi-component reaction proceeded

© 2021 Wiley-VCH GmbH
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Table 1. Synthesis of 8-amino-4-methyl-2-oxo-6-(substituedphenyl)-benzodipyran-7carbonitriles.
CHO
HO 0. o AlCl; /
X CN K,CO4
b [ O R0,
X CN EtOH
R
CH;
1 2a-j 3 4a-j
. . Reaction
Entry Ar-CHO Product Reaction tlmll%) Entry  Ar-CHO Product time (h)
I y
(h), (yield, %) (yield, %)°
CHO CHO
1 © 4a 10(90) 6 © 4f 11(90)
Cl
¢HO CHO
OH
2 b 10(%6) , © 4g 12 (86)
Br
Ns CHO
3 ac 12 (85)
8 4h 10(94)
O\ NO,
CHO
CHO
c cl 9 4i 11(84)
4 ad 11(90)
OH
CHO CHO
5 10 (92 .
©\ 4e ©®2) 10 4 12(86)
CHj
3All products were characterized by 'H, 3C NMR and mass spectral analysis. bIsolated yields after column
chromatography.

to produce products in basic medium and ethanol as solvent
without any need of heavy metal catalyst. Moreover, different
aromatic aldehydes bearing both electron withdrawing and
electron donating groups were used as partners with 7-hydroxy
Coumarin and melononitrile to measure the reaction parame-
ters like yields, reaction time etc,, The aldehydes with electron
withdrawing groups gave much better yields and the reaction
completed in lesser time than the aldehydes with electron
releasing groups. These results may be attributed to the
increase in the electrophilic nature of carbonyl carbon of
aldehydes with electron withdrawing groups and this in turn
facilitates the smooth going of Knoevengel condensation
between aldehyde and melononitrile.
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These intermediate compounds (4a-j) (i) via path A, were
deaminated with formic acid to get the compounds (5a-j) and
followed by treatment with sodium azide to give tetrazolo
dihydropyranochromenes (6a-j). (ii) via path B, were treated
with ethylacetoacetate in the presence of piperidine
(Scheme 1) to give pyranochromeno pyridinediones (7 a-j). The
pure compounds were obtained by recrystallisation from
ethanol as solvent and no column or any other chromato-
graphic methods are required to separate the final products. All
the synthesized compounds were confirmed based on elemen-
tal analyses, IR, NMR and Mass spectral data.

In more detailed manner, the synthesis can be explained as
follows. The compounds 6-methyl-4-(substituted phenyl)-3-(1H-
tetrazol-5-yl)-3,4-dihydropyrano[3,2 glchromene ~ —2,8-diones
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Scheme 1. Synthesis of tetrazoles and pyridine diones.

6(a—j) were obtained after multiple reaction steps starting with
7-hydroxy-4-methylcoumarin, aromatic aldehydes and malono-
nitrile under basic conditions gave the corresponding 2-amino-
6-methyl-8-oxo-4-(substitutedphenyl)-4,8-dihydro  pyrano/3,2-
gl-chromene-3-carbonitrile 4(a-j). Further these compounds
are treated with formic acid and deamination takes place to
produce  corresponding  6-methyl-2,8-dioxo-4-(substituted
phenyl)-2,3,4,8-tetrahydropyrano(3,2-g]-chromene-3-carboni-
trile 5(a—j). The compounds 5(a-j) are treated with NaN; in the
lewis acid mediated synthesis to afford corresponding tetra-
zoles 6(a—j) in good yields (Figure 2). The compounds 8-acetyl-
7-amino-4-methyl-6-(substituted phenyl) pyrano[3’,2":6,7] chro-
meno(2,3- blpyridine-2,9-(6H,1H)-diones 7(a-j) (Figure 3) syn-
thesized from 2-amino-6-methyl-8-oxo0-4- (substituted phenyl)
—4,8-dihydropyrano [3,2-g] chromene-3-carbonitrile by using
ethyl acetoacetate in the presence of pipiridine.

2.2. Antimicrobial activity

The above synthesized compounds were then screened for
their potential antibacterial and antifungal activity as benzopyr-
ans possess a wide spectrum of pharmacological properties
and the condensed Dihydropyranochromenes also possess
appreciable clinical and commercial relevance. It was also
made clear in the above discussion that 4H-pyrans and
tetrazole units also possess significant physiological activities.
Therefore it has been considered worthwhile to investigate the
biological activity of the compounds synthesized. The novel
synthesized heterocyclic compounds were screened for their
in vitro antimicrobial activity using cup plate agar disc-diffusion
method against two gram positive bacterial strains, Bacillus
polymyxa, Staphylococcus aureus and two gram negative
bacterial strains, Escherichia coli, Pseudomonas aurignosa and
also two fungal strains Aspergillus niger and Pencillus italicum.
All the compounds were taken at two concentrations. In this
evaluation, the compounds 6d & 7d were shown to be more
potent against all the microbial strains than the other
chromene analogues. The observed potency of these com-
pounds may be attributed to the presence of two chlorine
atoms in them. In the literature, we have reports in which the
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biological activity significantly improved due to chlorine
atoms. 28?7

2.3. Antibacteral activity

The novel synthesized chromene compounds were screened
for their in vitro antibacterial activity using cup plate agar disc-
diffusion method against two gram positive bacterial strains
namely Bacillus polymyxa, Staphylococcus aureus and two gram
negative bacterial strains namely Escherichia coli, Pseudomonas
aurignosa. The results were compared with Chloramphenicol as
an antibacterial standard drug. The compounds 6(a-j) and 7(a-
j) are showed good to moderate activity against both gram
positive and gram negative bacterial strains. Notably, among
them the compounds 6b, 6d & 7d shown potential antibacte-
rial efficacy against all the strains. The compound 6 b was more
potent against Pseudomonas aurignosa (—) (18 mm at 400 pg/
mL) whereas the compound 6d was more toxic against Bacillus
polymyxa (+) (18 mm at 400 pg/mL) (Figure 4).

2.3.1. Antifungal activity

All the compounds were screened against two fungi strains i.e.,
Aspergillus niger and Pencillus italicum and the results were
compared with the fungal drug Fluconazole as the standard
drug. The Compounds 6a, 6b, 6¢c, 6d, 7a, 7b, 7d showed
appreciable activity against Aspergillus niger, where as less
activity against Pencillus italicum. 6b found to be highly toxic
and showed more than 90% inhibition of spore germination
even at 120 ug/ml against Aspergillus niger. Compound 6d is
also found to be more active. It showed more than 70%
inhibition at 120 pg/ml against both the fungi. From the
present investigation, it can be concluded that all compounds
of type 6b, 6d and 7d are toxic to fungi and hence they may
be exploited as future fungicides (Figure 5).<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>