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< An azo dye having varions | . i
Abstrﬂct Y i o ”“I“““"'l "]JI’II‘ Ations, ||ll'|il'-,'| AN, W 111 codorized | f
To— Sacillus sp. strain AKL, The effe i
hacteriam I | [ The clfecr of Viartons Lactors sucly s 'I‘_r' taneerteation, l‘H.

temperature and NaCl concentration was investigated, Ar 200 me/ L of methiyl arange, 1
strains AKT exhibired maximum decolorizing potentiality of 93 % ar remperature 35 of ) and
pH 7.0 within 18 h of incubation. The strain decolorized (he dye aver o wide range of phl (5

10), temperature (15:55 0C), and NaCl ¢ meentration (5:20 ¢/1). Further, the steain decolorize

up to 800 mg/l. concentrations of methyl orange within 24 b, The cell free extract of th

strain AKT grown on methyl orange exhibited the azoreducre o activity of 0.4794 yM/min/mz
tein. HPLC investigari [ the dye de | e indi

protein. Ao mvestigation of the dye decolorized sample indicared the formanon of 4-

aminobenzenesulfonic acid and N ,N-dimethylpphenylenediamine as breakdown produces of

azo hond. The high decolorization potential of the bacterium has potentinl application in

remediation of dye effluent.

Keyword: Azo dye, Methyl orange, Bacterium, Decolorization,

Introduction:

Azo dyes are most extensively used compared ro narural dyes owing o the simplicity and co
benefit of their synthesis, stability and availability in distinetive colors, These dyes have wide
applications in textile, food, paper and leather industries and are differentiared by the existence
of azo bond (N=N) along with the aromaric rings. Presently, over 10,000 different dyes are used
in dyeing industries all - over the globe and an estimated 7%105 tons of dyes are produced every
year (Supaka er al. 2004). A considerable amount of these dyes is liberated in the textile
elfluents due o incfficiency in the dyeing methods and consequently enter inro the water
bodies, This leads to severe environmental hazards like curtailment of sunlight diffusion,
Photosynthetic activiry and warer quality (Vandevivere et al. 1998), Further, most of these azo
dyes are hazardous causing cancer and murations (Pinherio et al. 2004). For the elimination of
dyes from effluents many physicochemical methods have been devised (Forgacs et al. 2004).
But these conventional remediation methods are less cfficient, have high running cost and
Produce sludge (Jadhav et al. 2011). Microbial decolorization of azo dyes is found to be ccor

. " o . 5 akitier i
frwndly‘ cost effective and viable alternative to the physicochemical me thods, thus making it

R ST T T

ISBN; 93 R0TN3 B TIRE Soeiey 5. 5.8 -.\Iarul"ll_(frlﬁgﬂc of Arts, Science & Commerce, Shalubad-585228 r-60
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i treatment of dyes (Hofrichter et al. 2002
I L

most desired method for treat

‘o . 'S S
to be the most promising microorganism

| fungi owil adaptability towards adverse
ffective than fung

oir
g to the

Bacteria are even more ¢ _ .
es are the microbial enzymes that g,

e sroxidas
environments. Azoreductases, laccases and pe

for breakdown of azo dyes (Pasti
wing the N=N bond in dyes

atory applications. It is a mono azo dye

. ' (8 :
3 I b bl .Gngsby et al. |9)2) In most of the
found to be responsible
; (Hu 2001).Among azo dyes,
cases, azoreductase is involved in cle:
methyl orange is well-known having industrial and labor

oot acterium DBacillus sp. strai
soluble in water. In this study methyl orange decolorization by the bac P. strain

i ae 11 IEl oyt - A
AK 1 was investigated. The effects of various parameters such as initial dye concentration, pH,

temperature and salinity were investigated o establish the optimum conditions for the methyl

orange decolorization. Further, azoreductase, the enzyme involved in the cleavage of azo bund
was demonstrated in the cell free extract of the strain.
Materials and methods
Dye and chemicals
Methyl orange was purchased from SDFCL, Mumbai, India. NADH was procured from
Sigma,  Steinem, Germany. The media supplements peptone and yeast extract and other
chemicals of culture media were obrained from Hi-Media and SDFCL, India. Chemicals of
scientific grade and of the maximal lucidity are used in the study.
Microorganisms and culture media

The bacterium Bacillus sp. strain AKI used in this study was previously isolated from the dye

contaminared sites, The mineral salts (MS) media contained K2ZHPO4; 6.3 o/L, KH2PO+ 1.8
/L, NaCl; 5 ¢/L, MgSO4.7TH20: 0.1 e/L, MI\SOLI-; 0.1 o/L. CaCl2.2H20: 0.1 /L.

BN S 3 Yi ™). = :
FeSO4.7H20; 0.1 o/1, NaZMo04.71H20); 0.006 g/L. The media pH was tuned to 7. The \MS

media was added with yeast extracr (2.5 /1) and peprone (5 o/1)
=\3 g/L).

Decolorization experiment

The decolorization experime _— .
periment was carried oyr o 37 oC in Eyl flask (250 ml

. riecnmeyer flask (=
) " ~ X
200 mg/L). After sterilization at F2l @
ﬂzlh‘k Wils inUL‘ll[altL\

containing 50 ml of MS medium witly methyl or (
/ ange

and 15 Ib pressure for 20 min the
1

) oatpm
d with bacterial cells, Decolorizatie!
density (465 nm)
als using UV-Vis spe
ISBN: 978-93-89332-09-4 TIkf S, ocle

Y% S S Marar e
Y& S8, Mnruﬁl“(_'uilﬁ."i-‘iff'KFT{"-';

percent of the dye was recorded by checking optical
Ca ] S
“ ' i ; ayapant OF
culture samples withdrawn ar uniform time ing of the supernatant ¢
i ery

- I \rL
ctrophotometer (Speet

=575 16!

clence 8 f————————uE
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50, Germany). The decolorization percent was computed by the following formula (Yarome et

1. 199 3).

0y Decolorization=(Ao- A_1 )/Ao x 100

i g
‘ e
Where, AQ is initial O.D.and Al is final O.D, 1. f" o
Eftect of difterent factors on methyl orange decolorization S /" il

The eftect ot dye concentration (200-1000 mg/L), pll of /S /'-"

medium (5-9), temperature (1555 0C), NaCl concentration | -

(5-30 ¢/L), media supplements (yeast extract and peptone) and nitrogen source on methyl
orange decolorization by Bacillus sp. AKI1 was studied.

Preparation of cell free extract : The bacterial cells grown in 1000 ml of MS medium
containing 200 mg methyl orange were centrifuged ar 12,000 rpm for 10 min ar 4 oC to
harvest the cells. The cells were washed and suspended in 50 mM potassium phosphate buffer
(PH 7). Then the cells were subjected to sonication in cold condition (Vibra Cell
Ultrasonicator VC 375, USA). The sonicated cells were centrifuged at 12,000 rpm for 10 min
at 4 °C and the supernatant is used as crude source of enzyme.

Assay of azoreductase : Azoreductase was assayed by the modified method of Zimmerman et al.
(1982). For the assay of azoreducrase | mM methyl orange (40 pL) and crude enzyme (40 pl)
was taken in 50 mM phosphate buffer (600 pL, pH 7.0). To this mixture, | mM NADH (40
L) was added and activity is calculared by monitoring decrease in optical density of NADH art
340 nm spectrophotometrically. A difference in absorbance unit/min/mgprorein was taken as
one unit of enzyme activity. The assay was carried in triplicate. UV-Vis spectral analysis The dye
decolorization and formation of metabolites were tracked by the variation in the UV-Vis
spectra (200 nm to 800 nm), using a UV-Vis spectrophotometer (Analytikjena Specord 50,
Germany).

Resulrs and discussion:

Time course for decolorization of methyl orange In the first 6 I, 339% decolorizarion was
observed by the strains AKI. The decolorization reached 73% and 929% decolorization in 12 h
and 18 |y respecrively. In this study the strains degolorized 200 mg/L methyl orange complerely
Within 1§ |, Xiuju et al. (2011) reported decolorization of only 25 mg/L methyl orange by

I‘llntncar;tlwic method in 25 h. Lamia et al. (2010) employed bacterial consortium which could

-_'\T‘-—-—-_______ 3 el g -
ISBN: 989389332093 TIRE Socieny's, 5. 5. Margol College of Arts, Science & Commercee, Shahabad-585228 I’-62
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Fftect of presence of salt on decolorization of methyl orange

Textile etfluent contains salts of sodium and potassium which are used for salting out of the
dyes and are released into the effluent along with unused dyes (Manu et al. 2003). Hence
decolorization potential of methyl orange by the bacterial strains at increasing NaCl
concentrations (3-30 g/L) was assessed. The results suggested that all the strains were resistant
to the NaCl concentrations up to 20 ¢/L. However, the decolorization time increased with
increase in NaCl concentration (Fig. 4). Anjaneya et al. (2011) demonstrated decrease in the
nt of metanil yellow at NaCl concentration above 15 o/L. Guo et al. (2008)

decolorization perce

stated that salt concentration above 3 ¢/L can cause obstruction of bacterial metabolism.

Figure 4. Decolorization of methyl orange by AKL at different

NaCl concentrations.
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Assay of azoreductase

.

in the azo dye decolorization involves
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The preliminary step

N N Learer T fg; 1]
breakage of the N=N bond reductively by azoreductase (Chang
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et al. 2000). When NADH was
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d that methyl orange

(2011)
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was 0.4794 M/ min/mg protein. The induction of azoreductas l
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can be decolorized by the enzymatic action. Lamia €t al. (
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Abstract

PDS is one of the strategies to eradicaie the pove Hale 1
century of independence still 26Percent of total population ""m" ”"'” 1g below the pover lfy line
Therejore, the eradication of poverty is the main slogan of the 10 _/z.ve yc{ar plar'i ('2()02-2:)07 ). B
the direction of poverty eradication the PDS is one of the devices in Indfa s developmeny
process. The PDS ensures availability of essential commodities like whc‘m‘f. mce_. sugar, edible
oils and kerosene to the consumers through a network of outlets or Fair Price Shops. This

present study focused on the progress of PDS and weakness of PDS and made suggestions for

stirengthen PDS.

sty in India. In India even afier half of

Key Words: Public Distribution System, Food Security, Poverty, Weakness, Suggestions.

1. Introduction:
Public distribution system (PDS) is an Indian food security system. Established by the -
Government of India under Ministry of Consumer Affairs, Food, and Public Distribution and
managed jointly with state governments in India, it distributes subsidized food and non-food
items to India's poor. This scheme was launcked in ndia on June 1997.  The major causes of
the origin of this policy are (i) Drought, famine and war conditions, (ii) Inflation. (iit) Market
imperfections. (iv) Poverty and (v) Lack of distributive justice. The PDS has been an integral '
part of India’s overall food policy. It has heen instrumental in mitigating the plight of the masses
that are burdened by low ircome inflationary conditions, scarcities and the haunting fear of
adulteration. Major commodities distributed inciude staple food grains, such as wheat, rice,
and kerosene, through a network of public distribution shops (also known as ration shops)

sugar,
established in several states across the country. Food Corporation of Tndia, a Government-owned .

corporation. procures and maintains the PDS. Subsequently, in 1997, the government laanched

ysidized food and fuel to the poor through a network of ration shops. Food grains suc

ieat that are srovided under TPDS are procured from farmers, allocated to
1 to the rati his entitlement. The centre and states
g grains and delivering food grains 0

‘National Food Security Act, 2013. The

L
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DECENTRALIZATION AND FEDERALISM
IN INDIA:
OF RURAL GOVERNANCE A: AN OVERVIEW

; Dr. VENKATESH G
H. K ’2_5 Séifgﬂfl Professor and HOD of Political Science Department,
wikes 1ety’s, A. V. Patil Arts, Science and Commerce College,

Aland, District Kalaburagi-585302

recommendation in 1957, these institdtio
scholars even declared that Pancha
Government appointed the Ashok Mef lo rejuvenate the PRIs. But the 73rd and 74th
amendmef'?t W’”C’_? were passed in 1992 and came into force in April 1994, have virtually
revolutionised the idea of local self-government - both rural and urban - by bestowing constitutional
status on them. These amendments

: b LM, . : were passed in the light of the experience of the Local-Self
Goveming Institutions in India, They have made a sj

by these institutions. The paper discusses panchayati raj institutions for the rural areas, created after
great and prolonged struggle, have given rural d

: wellers their self-governance structures and a fair
degree of empowerment. Further, it elaborate about the participatory involvement of citizens in and
accountability of local self-governance Structures

j which are almost totally absent. Finally the paper
made an altempt the revolutionary changes brought about by the 73rd Amendment where it suffers
from some serious limitations and offers a charte

r for more formally recognised structures that could .
be organised on a wider scale.

Keywords: Federalism, Decentralization, Local Self Government, Citizens, Governance

ita committee

Nature of Federalism in India

The Indian Constitution declares that India shall be a Union of States. However, India is not a
true federal state with States coming together to form the Union. The Parliament may by law
establish new States on such terms and conditions as it thinks fit (Art.2). Also Parliament may by law
increase or diminish the area of any State, or alter the boundaries or the name of any State, or
Separate or unite two or more States or parts of States or unite any territory to a p_art of any State
(Art.3). The only check on this absolute power of Parliament is that any Bill for altering a State must
be referred to the legislature of the State(s) affected, for expressing nts_ views within a specified period
(Art.3). The views of the State legislature are not binding on the Parliament. In effect, the States are
administrative territories to be altered at the will of the Parliament, and theoretically all States could be
united into a single State. . : . . .

However, in reality, the Parliament has acted with great re_stlramt and circumspection when it
Came to formation of new States or altering existing Stat_es. in‘[ndla s vast, .qomplex and plural pohty
with enormous linguistic diversity, formation of states is an intensely political, and often_a highly
Contentious issue. Most of today’'s States have been formed as parl_of the linguistic reorganization of
States between 1953 and 1956. In addition, the Nonh-Egstern region saw the formation of six new
States. The merger of Sikkim and conversion of some Union territories into States accounted for the
other new States. Altogether, there are now 25 States in _Ir_1d|a. each Sta;euhqwngl; “S't own ;:iglutlc;af
Executive, Legislature and permanent bureaucracy. In addition, therefare ! mc;n tt?rn o?es w;—:cl?;
doverned by the Union government. There have been dernandst i sl g??heo:af% 2 i
féorganization of States, but on account of the complexity and °°":2f'f%nss ?O el ol b
overnment or political party seriously pursued it. Recently, th?::-eMaardh 5 Prodesh. Thaele ey
States from the three large States of Uttar Pradesh, Bihar an oo f;a it
Proposal to confer statehood on the Union territory of Delhi, the na pial.

ec i : ;
entr:h::::ocno:::‘ tl:lydlii?(e india cannot be run only through two-tiers of government as discussed

Above. States in India are as large as independent countries (rEwene. Inisms ok papoistion: Utiar

195




or than Russia, Maharashtra is about as big as Germany. Many of the.

Pradesh is bigg : local languages spoken, in terms of eap; S
i diverse in terms of dialects or § eatin oy,
internally éeryfederal power sharing in India needs another tier of government, beloy lhatgnlgab'ls are
cultures. S0, ale for decentralisation of power. The bagje e the § N

governments. This is the ration blems and issues which are best sefy ehlnq

T s large number of pro . =
decentralisation is that there are a \ their localities. The e
local level. People have better knowledge of problems in Y also hayg “at“.'e
dy

on where to spend money and how to manage iréiﬁg_s.mOﬁaekfif:;”#%i?ﬁgg‘:s{ at the Iop_aett:; ide
. : icipate in decision . 0 incuyl el
ble for the people to directly participate : ; Cate ity

ggrs*nsc;cratic padigipation. Local government IS the best way to realise one importan a

i t pri ab1ta[
cal self-government (URL: Federahsm)._ ‘ NCipjg

democr%rcrfé nbaerg}?:r):il:g of thegidea of decentrlalisation_ in In_dla ?15 ?ntolrlganlsationai conc of
traced to Ripon's Resolution in 1882 which aimed 9@ involving the ‘intelligent class of pupj _gaf’,he
men in the management of rural areas under the British rule. In the years to come district bOardptme q
taluka boards were set up with nominated members to Iqok after health, roads ang educafig S ag

this effort did not succeed in making villages as basic unit _of local sglf-gOVernment. A ,esm&;
1918 restated that the objective of self-government IS to train people !n the management i ion ¢
f 1922 led to the reconstitution of the Boargs T

local affairs. The District Board Act 0 _ > : o v
entrusted with the responsibilities of road maintenance, tree planting, hospitals, schools ang drai ere
etc. Panchayat Act of 1920 was conceived as local courts and was completely judicial in Charasge
!

As there was hardly any devolution of finances and responsibilities, its role as the |ocg) it o

administration, development and rural upliftment remaiped non-functional.
Among the Indian leaders, Mahatma Gandhi made very strong plea for village republcs

Articles 40 under the Directive Principles of State Policy included in the part IV of the Constitution
advised the government to take steps to organise village panchayats and endow them with sua}
powers and authority which would enable them to function as units of selfgovernment. g
governments were supposed to enact appropriate legislation for this purpose. The Indian planners
and policy makers launched a multipurpose Community Development Programme (CDPs) with the
objective of improving the conditions of the rural masses. This programme aimed at training and
sending development personnel Block Development Officers (BDO), Extension Officers and Village
Level Workers (VLWS) into villages. This group of officers was supposed to act as agents of change.
They were expected to galvanise rural masses by encouragement, demonstration and offer of
material assistance. The CDPs failed to achieve the desired objectives. The Planning Commission
requested a committee under the chairmanship of Balvant Rai Mehta to develop the ideas for a
system of democratic decentralisation which would anchor the rural developmental efforts. Tre
Balvant Rai Mehta Committee Report came up with a number of recommendations thal e
incorporated in the panchayat legislation of the various states in the following years. This committe¢
recommended democratic decentralisation with a provision of a three- tier structure [village-bloct

district].

Elr Qwﬂ

It also recommended for transfer of resources and responsibilities and channelisation of funds

for various developmental programmes through the three- tier system. This report gené ;id
opportunity for launching block planning in states like Andhra Pradesh and Tamil Nadu and dl:,e;e
planning in others like Maharashtra and Gujarat. In the 1960s Panchayati Raj Institutions
portrayed as a God that failed. One of the main reasons of failure was the sabotagé e
politicians who were not enthusiastic about devolving powers to the district level or below- They
apprehensive that Panchayati Raj Instututions with real powers may pose a threat t0 therr poa
mfluence. _ Towards the end of the 1960s when Indira Gandhi was donning @ Pf"gresswee%nwmd
wished to |mplem<_ent land reforms, it was argued that Panchayati Raj Institutions coul not b
as they were dominated by the upper caste and landed elements. watod ‘-,eniff"ised
 The 1960s also witnessed the advent of the Green Revolution that necessitaté sed: sig
planning and came in conflict with the ideals of decentralisation on which PRIS e tJc%lled lef®
rL:)raI areas in many parts of the country were still under the hands of feudal |3:nopoﬁ5"dor;;
?he"rﬁm"é‘e”t sponsored inputs for ushering the Green Revolution could have bee” .r:g 3“mwe
L ;;_th central and state government had started bypassing and thus U"d?rml:::n admi"iswgrs'
e 32! Icafance_ of the PBIs during this period. Central government created its © gmall F“":;me
Devel ry tor implementing many of Indira Government programmes such 3% el g
elopment Agency, Drought Prone Area Programme, Integrated Rural pevelopme™
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and National Rural E_mployment Programme, aiming at economic justice. The lack of resources,
absence of coordination, dependence on district development staff, lack of delegation of effective
hority, domination by the higher castes and better off sections of society had rendered the PRIs

nd purposeless as institutions of decentralisation and development. By the middle of
the PRIs. They had

places the

aut

ineffective a
1970s governments both at the center and in the states had become indifferent to

become defunct; elections to these institutions were not being held and at most of the
sitting councils were either dissolved or suspended (Jayaprakash Narayan: 2004).
The Context of Local Self Government

With the 73rd and 74th constitutional amendments in 1992, we completed the federal puzzle
in our country, crealing units of local self government at the rural and urban levels. V¢hile there are
ofill enormous challenges in implementing the legal provisions with regard to rural decentralisation,
tremendous energy is being expended within many state governments to solidify this process. Issues
such as untying of funds, streamlining of programmes, capacity building and training of grama
panchayat members are among the hottest potatoes being tossed around in state legislatures. So, in
this journey towards a healthy federalist governmental arrangement, the patient incrementalism of
policy-makers seems to be working fairly well. While there are gaps in intergovernmental ins_ti{qtiqns
that can oversee and regulate the interchanges, given the magnitude of the local government initiative
in the last decade to expand the base of the third level, it seems that enough is going well. As George
Mathew says. The panchayats — districts and below are now treated as the third stratum ‘of
governance. ...Today in India if there is a strong centre it is not by virtue of its powers over other units
but because the lower units — states, districts, blocks, villages — are powerful. This is exactly the
opposite of what India started with. Thus, one can say that strong regional and state level political
parties have strengthened India’s democracy and federal character (George Mathew: 2000).

The lopsided approach can be traced even to the drafting of the two seminal pieces of
legislation that have given rural and urban local governments their current positions — the 73rd and
74th constitutional amendments respectively — and perhaps explains the difference in attitude that
people in government have towards these two forms of local government even today. The 73"
amendment was the culmination of over four decades of struggle and intense debate by a range of
players: three generations of Gandhians, advocates of rural self government, and champions of three
tier federalism. This saw numerous initiatives for promoting panchayati raj institutions as well as two
national committees separated by two decades — the Balwantrai Mehta committee in 1957, and the
Asoka Mehta committee in 1977. Associated with this energy — possibly because of it —there is also a
great deal of documentary evidence on the evolution of rural decentralisation in India. The mid-
1980s saw the crystallising of some of this energy: for example, one of the recommendations of the
National Commission on Urbanisation (NCU) was to suggest that Article 40 of the directive principles
of state policy — requiring states to organise panchayats as units of local self government in rural
areas — be expanded to include urban areas as well.

And witholit citizen participation, federalism is like a batsman without a partner at the crease:
decentralisation of what is called the ‘3 Fs' — funds, functions and functionaries — needs to be
accompanied by accountability as well. This accountability ought to be directly to citizens, rather than
to some other level of government. One form of such accountability is to provide formal opportunity
for citizens to participate in local governance. Citizen engagement is one of the critical success
factors for federalism (Gerald Hosp 2003). Jean Dréze and Amartya Sen (2002) in a young
democracy such as India’s local governments act as a political kindergarten to educate the citizen. In
 the absence of this, the urban voter is not only disconnected from government, but also illiterate about

the politics of change. So today, when we are often confronted with a cynical citizenry, it begs the
question: what comes first, the indifference or the disempowerment?

According to Riker (1975), federalism is an outcome of rational bargain among various
constituents, The bargain may be for political or economic gains. In the political bargain, the
constituents give up political autonomy for security from external threat. The economic bargain’ is to
enable a common market and to ensure optimal provision of public services by reaping economies of
scale and catering to diverse preferences. However, while striking the bargain, the constituents try to
preserve their valued identity and seek special status. Motivation for special status may be purely for
expanding economic opportunities and securing freedom from exploitation by larger and more
powerful members of the federation. The objective may be purely political — of enhancing freedom
and representation to constituents or to maximize political power and influence. It may also be cultural
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roup idenities. It may simply be a means of ace,

or eilous - Of PSP o ramewoik. atin ey,
group irmarestwithinaunn'hemﬁrCle notes that though it was an early starter 8

' Bce
Ao Dalt‘a Bfn%oa?seems to have failed to keep pace with the resurgencq o r*Centr,
Wes
programmes,

| i i Panch
; nd is now lagging behind other States, a .
Institutions (PRIs) in India durmgnctih?n1l?19é?rs:valualion report in 1993 that the PRIs of%vh:ukarji aRnaé
Bandyopadhyay Commiltee fO:J nd programmatic constraints. Inability of the sta 0 pest -Bengau
were suffering from conceptual a was denoted as a conceptual constraint Which, the Ceiyg e
PRIs as self-government institutions tic constraint. His article demonstrates that {h Com"‘ﬂtee
fell, eventually Iltled ::loe na:iﬁzzloggin:&awga Commitlee appears to be Iegitimised in the 3efeptua|
imitation originally i ' vernme
:Eﬁgzgaﬁgg lgf tlre ‘feasibility frontier’ offered by the Left Front Gove nt of West Benga;_ Y cop,
Citizen Participation % has always been a bias toway ds
m a constitutional standpoint, there o ® Mg ,
whetherftrcl,)e the directive prfncingsdof Sigrilz rﬁgrl;yisrtme??{dar?loennsctiltr#gﬁtnzlnaun;tf;r??snt hi]&0 Tt;r
' am ; _ ; A
:r?éfé ;:ansoarnce:?'::f‘;il gfg tlrj1r: ;;rr:rt::e?;arbody consisting o_f personshreglstereg in the_elecporal fﬂﬂ:’]'l_sa‘:fn,
in Article 243S, which discusses the warc_i _commlttee(s),“t ef tahr:a;n (ntenl IS still E”Qageu Wita
institutional arrangements rather than recognising the centrali I): 0 eglist eéed voter, ag | € Cagg
of rural decentralisation.” These constitutional amendments have percolated down (, State fays 1,
rural and urban decentralisation that mirror these biases (URL: EPW). |
The structure above solves many problems of urban governance describeq in the Parle
sections of this document, as detailed below: " .
* It will give formal voice to every voter to participate in issues of
removing the lopsided treatment of the rural and urban voters that hag
73rd and 74" constitutional amendments were passed.

* The evidence suggests that grama sabha meetings “seem to be 3 forum used by some of
the most disadvantaged groups in the village - landless, illiterates ang Scheduleq

seful and that gran
sabha meetings may play some role in moving policy in a direction fa

gy
Yagj "

local govemang,
Prevailed singe fre

¢ The study finds correlation between levels of awareness of the grama sabha and levels of
participation. This higher awareness also has another possible effect: how it changes the
sculation to empowerment Irrespective of whether a voter

opportunity to participate. This

! | as well, in terms of what voters begin to feel about being
empowered', irrespective of their actual participation.

a § also observeq that Participation from women is lower in rurd
reas.
| 2nvting, the hypothesis coul b gt - k wel I
: not onl concept wor
rban areas, ang iy nly will the sabha P

arginal |
In the uit it ol of Stake-holders

i . frue
Sovereigns, - This r;:fleseua"alys's- all power i demacracy is vested in the peaple, Who @ Ihsehcu'd
Be only 1o the gy P;";zzgreatcany ptower Mansferted to any representative gove{nrm reer;sons
Convenience, | a5 annot directly Manage on a day- to day- basis for only
Such powers ¥ Case, such Power shoylq p . y !

i ssible. v,

a € exercised as close to the eople as OS> C e

tocally shoui pe t‘:ms'%‘:r\‘:énment cannol, for reaggns of convenience an% coordina“mn';:J’xanﬂfJl
€ exerciseq State 02 larger figr of local government or a State, and only those th 40
o acy wr:;l cont? tra':sfe"ed' Ihe Union, - Unless power is reall “a?;patiorl :2
govemnance, U 10 be jllygoy I ole or pa 0
€N power .>oTY, and people will have no r can PP

Understang g true Meaning of m': \;e’;sé 3 in Stake-holderg and local govemmenl enlﬂt“'es
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" a precision tool to judge their €P

198



; itive, ible and effect
n will sensitive, sens effective lead
only the ' strong India capable of fulfilling it ership emerge fr
demogfe“ | ocal Self-Governance g ts potential in a SUbstant?;T me
Negle in all our debate on federalism over the e

.go ir jurisdi
self-g°! subjects under their jurisdiction and their own elected
e

dea! |y responsible to the local ¢l
"ot be totally d ected governments alone
are highly gﬁzﬁebd; Iscigilesself governance has been either nOn-exiété:f‘ gfuz?\e Union-State relations

erely € ¢ ' ere it exists, h
seVere e much-ta_lked-apout 73rd and 74th Amendments to the Constituti as been
-esitant initial steps in the direction of true democratization of our pomon%tguhon of India are but very
o 11 4 12 Schedules in the Constitution, now make constitutior):‘ g dESe amendments, with the
go\,emments mandatory. They also prevent dismissal of local QOvernnTEn?er'Od'c election of local
O nds whenever a new parly ascends to power in the States. The Co tgt en masse on political

ointment of a.State Election Commission in each State as an indepe nds e i
and monitor elections to local governments. A State Finance Commissi%nnise: : lngtltutiqn 0 conguet
" recommend O the State government the distribution of resources betweepnp%meg T
governments Jayaprakash Narayan (2004). SEGIRIR SN N

These provisions, incorporated in 1992, are long overdue and s
bl i o : ' alutary. Ho

States have shown little |ncI|nahgn to implement these provisions in true democ?atic sv;:ifi\t;.e rIIElZ?:\t{iir:;
have not been held for local bodfes for years despite the constitutional prescription. Their reluctance
o constitute local governments_ls predlc.table‘ given the culture of centralisation in the country, and
unwillingness to share pqwgr with _Ioca! tiers of government. Eventually, all States have to fall ir'1 line
_ the constitutional directives. However, the real lacunae in local self-governance stem
from the inadequate and feeble provisions even in the 73rd and 74th Amendments. The 11th
Schedule lists 29 subjects that may be entrusted to the Panchayats (rural local governments) by the
State Legislature, at its absolute discretion. Similarly, 12th schedule lists 18 subjects for urban local

governments. As we have seen, the 7th Schedule which contains List Il pertaining to States
quarantees that the State has full legislative and executive powers except in respect of emergency
powers etc. However, the extent of powers of local governments even in respect of subjects listed in

fhe 11th and 12th Schedules is entirely dependent on the State Legislature, and they have no
are willing to part with real control of these

independent powers. ~ Again, predictably few States '
subjects. In effect, the local governments have titular role in governance and all effective power vests

in States.

As of now, the State Finance Commissions, even where appointed, could not make much
headway. Except in one or two States, there is N0 serious effort to devolve adequate resources 0 the
local governments. Most crucially, the local bureaucracy is appointed and controlled by the State
govemments. Thus, neither authority nor resources are available at the local level.

ek i d local self-
All successful plural democracies followed this route of true federallsme;ndemonstrate
E]hovemance. The examples of the United States, Germany, and Australia, amongihc; forégoing i
rejE:-mneed for people's empowerment and decentralized gov‘ernagfc%nifgr?-rgtate elations ¥ nd far-

ms are critical for the future of Indian democracy.A re\élti\-"tlo Y - Ctales, vesting the Union with

€aching govern i ubje ituti
. ance reforms leading to transfer of more St ] e . on of elected
erain special powers for preservir?g he unity and integrity of i@ .“t‘?t'oril',c]::: ;;Zt:;u;;we powers 0
gvﬁmors in States with a fixed tenure o office; fePee : N:\t‘r?flso\f"::\ll ?:dia services 10 States: a"g
on R jve cO 5 ism an
Pl b tranSfeéa?def{fJﬁltion are critical for succgss_fulaLe e;ﬁl(;scleaﬂ)’
ents with an NV 4equate and

eliminat; :
.alion of discretion in all matters of fis

and conform to

effective - | governm

deﬁned|g‘?"9fnance. Equally importantly genuine jaee ¥ f loca pureaucracy nd utions

‘d legislative 7 T diction, effective control © over 10C nstitut
and executive jurisdiction, ent of st k:'hglf r?me arious distortion

N-discretio, :
an ‘lionary fiscal devolution, and direct em we cor
d public services — these are among the major in tiatives nee ed t




Our state structure today has become an Obstacg |

ocracy. in which freedom | 08y
and imbalances in our plurzlnﬂe?rea‘ion of a true democracy 1S enlar &d, )

i ' ule of law is poss;j Seff.
empowerment of people, an¢ ful. empowerment IS genuine, T Possible, ang aboye k
goverance is real and meanings are available.

e . . "
. isms for governanc itical trends: the increasing impq
se|f.corr:ac;|_ng ?;izzaglsme inflection point of WO ciitieal | J IMportance locy
ndia s

: o Both these have significant implica;
vl mass of urbanisation. BOi i b ations 1,
governments, tand ﬁsﬁrr'fﬁi:;e of important quality-of-life issues for citizens. Citizen pa”‘ﬂpation i;
governance outcom

i ism for local gover :
it is 4 sirong accountability mechanism f | v ents. Whilg fura|
not just a moral argument; i ion. citizen involvement in rural areas is stj| very i

participation is imbedded in the COT‘IStitElt e
This needs to be urgently corrected.
Referen :esseorye Mathew: (2000) ‘Democracy at Work: Evolving Federalism through Political Re Presentatiy,

in Socio-Cultural Pluralism’, mgﬂoq}'gpf;ld g;e;e;t‘ed at the Conference on Cooperative Federah'sm,
e racy, orasilia, =i . —
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the participation of citizens.

5. Polly Datta (2007). “Devolution of Financial Power to Local Self-Govemnments: The Feasibilty
Frontier’ in West Bengal”, South Asia Research, Vol. 27, No. 1, 105-124.
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Decolorization of Toxic Azo Dye Amido Black 10B by a

Bacterium

Dr. Ramesh S. Masarbo

Assistant Professor, Department of Chemistry, HKES A V Patil Degree College, Aland,

Kalaburagi 585302 Karnataka, India

ABSTRACT
Amido Black 10B, a diazo dye having

various  industrial  applications  was
decolorized by a bacterium Kerstersia sp.
strain VKY1. The effect of wvarious
parameters such as dye concentration, pH,
temperature and NaCl concentration was
investigated. At 200 mg/L  dye
concentration, the strain decolorized 81% of
the dye at temperature 35 °C and pH 7.0 in
36 h of incubation. This strain decolorized
the dye over a wide range of pH (5-11),
temperature  (25-55 °C), and NaCl
concentration (5-30 g/L). Further, the strain

decolorized Amido Black 10B up to 600

mg/L in 48 h. The cell free extract of the

strain VKY1 grown on Amido Black 10B
exhibited the azoreductase activity of 0.7034
puM/min/mg protein. UV-Vis spetroscopy
investigation of the dye decolorized sample
indicated the formation of breakdown

products of azo bond.

KEYWORDS
Azo dye, Toxic, Decolorization, Amido
Black 10B, Kerstersia sp., Azoreductase

INTRODUCTION

Synthetic dyes are extensively used for
textile dyeing, paper printing, color
photography, as an additives in petroleum
products and food industries [1]. Azo dyes
(N = N group) form the largest class of

synthetic dyes with a variety of color and
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structure [2]. The worldwide production of
these dyes is currently estimated at 4, 50,000
tons/year with almost 50,000 tons/year lost
in  effluent during application and
manufacture. At the time of production and
application, about 25% of these dyes are lost
as waste effluents [3]. This leads to severe
environmental hazards like curtailment of
sunlight diffusion, photosynthetic activity
and water quality [4]. Further, most of these
azo dyes are hazardous causing cancer and
mutations [5]. There are a variety of
treatment methods for dye effluent that are
broadly classified as chemical, physical and
biological [6]. Conventional physical and
chemical degradation methods of azo dyes
are less efficient, have high running cost and
produce sludge [7, 8]. Microbial
decolorization of azo dyes is found to be
eco-friendly, cost effective and viable
alternative to the physicochemical methods,

thus making it most desired method for

treatment of dyes [9]. Bacteria and fungi are

found to be the most promising
microorganisms in treatment of dyes [10]. In
most of the cases, azoreductase is involved
in cleaving the N=N bond in dyes [11]. The
azoreductase cleaves the azo bond
reductively in presence of NADH as a
cofactor yielding aromatic amines and
sulfonates [12].

Amido black 10B is an amino acid
staining diazo dye with very high toxicity. It
is applied to all kinds of natural fibers such
as wool, cotton, and silk as well as to
synthetics like polyesters, acrylics, and
rayon. It is also used in the paint, ink,
plastics, and leather industries. It not only
damages the human respiratory system but
also causes skin and eye irritations.

In this study, the decolorization
Amido Black 10B by the bacterum
Kerstersia  sp.  strain  VKY1  was
investigated. The effects of various
parameters such as initial dye concentration,

pH, temperature and salinity were
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investigated to establish the optimum
conditions for the decolorization of Amido
Black 10B. Further, azoreductase, an
enzyme involved in the cleavage of azo
bond was demonstrated in the cell free
extract of cells of this strain. The dye
decolorized sample was subjected to UV-
Vis spectroscopic analysis for identification
of decolorization products.

MATERIALS AND METHODS

Dye and chemicals

Amido Black 10B was purchased from
SDFCL, Mumbai, India. NADH was
procured from Sigma, Steinem, Germany.
The media supplements peptone and yeast
extract and other chemicals of culture media
were obtained from Hi-Media and SDFCL,
India. Chemicals of scientific grade and of
the maximal lucidity are used in the study.

Microorganisms and culture media

The bacterial culture Kerstersia sp. strain
VKY1 used in this study was previously

isolated in this laboratory [13]. The mineral

salts (MS) medum contained K;HPOy; 6.3
g/L, KH,PO4; 1.8 g/L, NaCl; 5 g/L,
MgS04.7H,0; 0.1 g/L, MnSO4; 0.1 g/L,
CaCl,.2H,0; 0.1 g/L, FeSO4.7H,0; 0.1 g/L,
Na,Mo00,.7H,0; 0.006 g/L. The medum pH
was adjusted to 7. The MS medum was
supplemented with yeast extract (2.5 g/L)
and peptone (5 g/L).

Decolorization experiment

The decolorization experiment was carried
out at 37 °C in Erlenmeyer flask (250 ml)
containing 50 ml of MS medium with
Amido Black 10B (200 mg/L). After
sterilization at 121 °C and 15 1b pressure for
20 min, the flask was inoculated with
bacterial cells. Percent decolorization of the
dye was recorded by checking the optical
density (620 nm) of the supernatant of the
culture samples withdrawn at regular time
intervals using UV-Vis spectrophotometer
(Specord 50, Germany). The percent
decolorization of the dye was computed by

the following formula [14].
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Where, Ayis initial O.D. and A, is final O.D.

Effect of different parameters on Amido
Black 10B decolorization

The effect of different concentration of dye
(200-600 mg/L), pH of medium (5-11),
temperature  (25-55 °C) and NaCl
concentration  (5-30 g/L) on  the
decolorization of Amido Black 10B by
Kerstersia sp. VKY 1 was studied.

Preparation of cell free extract

The bacterial cells grown in 1000 ml of MS
medium containing 200 mg Amido Black
10B were harvested by centrifugation at
12,000 rpm for 10 min at 4 °C. The cells
were washed and suspended in 50 mM
potassium phosphate buffer (pH 7). Then the
cell suspension was subjected to sonication
in cold condition (Vibra Cell Ultrasonicator
VC 375, USA). The sonicated cells were

centrifuged at 12,000 rpm for 10 min at 4 °C

and the resulting supernatant was used as
crude enzyme.

Assay of azoreductase

Azoreductase was assayed by the modified
method of Zimmerman et al, 1982 [15]. For
the assay of azoreductase, 1 mM Amido
Black 10B (40 pL) and crude enzyme (40
pL) was taken in 50 mM phosphate buffer
(600 pL, pH 7.0). To this mixture, 1 mM
NADH (40 pL) was added and the enzyme
activity was monitored by decrease in
optical density of NADH at 340 nm
spectrophotometrically. A difference in
absorbance unit/min/mg protein was taken
as one unit of enzyme activity. The enzyme
assay was carried in triplicate.

UV-Vis spectra analysis

The dye decolorization and the formation of
metabolites were tracked by the variation in
the UV-Vis spectra (200 nm to 800 nm)
using a  UV-Vis  spectrophotometer

(Analytikjena Specord 50, Germany).

RESULTS AND DISCUSSION
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Time course for Amido Black 10B
decolorization

At 200 mg/L dye concentration the strain
VKY1 decolorized 60% of the dye in first
12 h and reached maximum decolorization
of 81% in 36 h of incubation (Fig. 1).
Abhishek et al, 2015 [16] showed the
adsorptive removal of 20 mg/L Amido
Black 10B. Selvam et al, 2012 [17]
demonstrated decolorization of only 78 % of
Amido Black 10B by using fungus Trametes
versicolor with initial 25 uM concentration.
Xiuju et al, 2011 [18] reported the
decolorization of only 25 mg/L methyl

orange in 25 h by photocatalytic method.

100 -
80 -
60 -
40 -

% Decolorization

20)=

0]
0] 12 24 36 48

Time (h)

Figure 1. Decolorization of Amido Black
10B by Kerstersia sp. strain VKY1 at

different time intervals.

Effect of dye concentration on the
decolorization of Amido Black 10B

The effect of dye concentration (200, 400,
600, 800 mg/L) on the decolorization
potential of the bacterium was investigated.
It is evident that the strain could effectively
decolorize (Table 1) the dye at different
initial dye concentrations. Strain VKY1
could decolorize the dye wup to
concentrations of 600 mg/L. However the
percentage of  decolorization  slightly
decreases with increase in the dye
concentration. This bacterial strain exhibited
relatively higher decolorization competence
than those of the other reported bacterial
strains. Poornima et al, 2014 [19] reported
similar results for decolorization of Amido
Black by laccase from Rigidoporus
ulmarius. Rajguru et al, 2000 [20] reported
the biodegradation of Amido Black 10B up

to a maximum dye concentration of only

100 mg/L. Pei-Jie et al, 2012 [21] showed
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the decolorization of methyl orange up to a
maximum 200 mg/L concentration. Saratale
et al, 2009 [22] showed the decolorization of
scarlet R up to a maximum concentration of
only 250 mg/L.

Table 1. Percent decolorization of Amido
Black 10B by Kerstersia sp. strain VKY1 at

increasing dye concentrations.

Concentration of dye
Time | 200 400 600 800

mg/L | mg/L | mg/L | mg/L

12 h 60 48 22 9
24 h 72 57 33 15
36 h 81 71 54 21
48 h 81 71 62 25

Effect of media pH on the decolorization of
Amido Black 10B

The strain VKYI showed maximum
decolorization the dye at pH 7 (Table 2).
Though the strain showed good decolorizing
ability at wide pH range 6-11 but the
decolorization efficiency decreased below
and above pH 7. This property of the
bacterium is most desirable as the textile

wastewaters have varying pH from acidic to

alkali. Senthilkumar et al 2014 [23] reported
that a white-rot fungus Phanerochaete
chrysosporium was able to decolorize
Amido Black 10B only in the acidic pH 3-7.
Modi et al, 2010 [24] reported that Reactive
Red 195 was decolorized by Bacillus cereus
MI at optimum pH between 6 and 7.5. On
the contrary, the strain VKY1 is able to
decolorize the dye at different pH ranges.

Effect of temperature on the decolorization of
Amido Black 10B

The dye decolorization was studied at the
temperature range from 25 to 55 °C (Table
2). The optimum temperature for the highest
decolorization of the dye is 35 °C. The strain
also exhibited the decolorizing ability in
wide range of temperature. The decolorizing
capacity increased gradually from 15 to 35
°C and then declined due to thermal
denaturation. This strain has the capability
to decolorize the dye in the temperature
range from 25 to 55 °C. Wong et al, 1996

[25] observed that the Klebsiella pneumonia
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RS-13 could not degrade Methyl Red above
40 °C.
Effect of salt concentration on the
decolorization ofAmido Black 10B

Textile effluent contains salts of sodium and
potassium which are used for salting out of

the dyes and are released into the effluent

the decrease in the percent decolorization of
metanil yellow at NaCl concentration above
15 g/L. Guo et al, 2008 [28] stated that salt
concentration above 3 g/l can cause
obstruction of bacterial metabolism. On the
other hand, the strain VKY1 decolorized the

dye even at higher salt concentrations of up

Time pH Temperature Salt concentration
5 7 9 11 | 25°C | 35°C | 45°C | 55°C | 10g/L | 20¢g/L | 30g/L | 40g/L
12h | 32 | 60 | 43 | 36 38 60 46 27 51 47 38 15
24h | 53 | 72 | 66 | 59 57 72 65 38 63 59 51 36
48h | 55 | 81 | 75 | 67 68 81 78 46 74 70 64 41
72h | 55 | 81 | 75 | 67 68 81 78 46 75 70 65 45
along with unused dyes [26]. Hence the to 30 g/L.

decolorization potential of this strain for
Amido Black 10B at increasing NaCl
concentrations (5-30 g/L) was assessed. The
results suggested that the strain is resistant
to the NaCl concentrations up to 30 g/L.
However, the decolorization time increased
in NaCl concentration.

with increase

Inhibitory effect of NaCl on dye

decolorization was noticed on increasing the
concentration of salt beyond 30 g/L (Table

2). Anjaneya et al, 2011 [27] demonstrated

Table 2. Percent decolorizationof Amido
Black 10B by VKYI1 at different (a) pH
(b) (c) NaCl

concentrations.

values temperatures

Dye concentration was 200 mg/L

Assay of azoreductase

The azo dye decolorization involves the
breakage of the N=N bond reductively by
azoreductase. There was a significant
decrease in O.D. at 340 nm, when NADH

was added to the cell free extreact in the

presence of Amido Black 10B. The The
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crude enzyme showed 0.7034 puM/min/mg
protein of azoreductase activity for Amido
Black 10B. The induction of azoreductase
showed that Amido Black 10B can be
decolorized by the enzymatic action.
Anjaneya et al, 2011 [27] reported such
induction of azoreductase involved in the
breakage of N=N bond in methyl orange and

metanil yellow respectively.

Analysis of Amido Black 10B decolorization
products
UV-Vis spectra of Amido Black 10B
showed only one absorbance peak at 620
nm. With the passage of incubation time,
there was a shift in the absorption maxima
of the spent medium resulting in the decline
of the peak at 620 nm and emergence of new
peaks in UV region. The dissipation of the
peak at 620 nm shows that the N=N bond is
completely broken. Emergence of peaks in
UV region indicated the generation of

aromatic metabolites with smaller molecular

weight (Fig. 2).
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Figure 2. UV-Vis spectra of Amido Black
10B at different incubation time by VKY1.

CONCLUSION

The bacterial strain Kerstersia sp. VKY1 is
capable of decolorizing higher
concentrations of Amido Black 10B in a
short incubation time. The strain exhibited
good decolorization efficiency at pH from 6-
11 and temperatures from 25 to 45 °C. The
strain showed decolorization potentiality
even at higher NaCl concentrations of up to
30 g/L. HPLC analysis of the sample
revealed four peaks corresponding to dye

and its decolorization products. The dye

decolorizing competence of the strain VKY'1

34
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over an extensive range of dye

concentration, pH, salt concentrations and

temperatures could have application in the
treatment of effluents from dyeing
industries.
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