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ABOUT THE ORGANIZATION
Shri A.M.M. Murugappa Chettiar Research Center (MCRC) g7 =

been registered under the Societies Registration Act 1
MCRC has been recognized as a Rede and Developmenfg *
organization by the Department of Scientific and Industrial Resej | p Py
(DSIR), New Delhi, Government of India. MCRC is governed by
governing Board composed of experienced Scientists, Engin
Management experts and Educationalistdhe Tcenter has bee
recognized to conduct Ph.D. programs registered with the Universi
Madras. Donations to the Center are exempt from income tax
Section 35 1(ii) of the Income Tax Act.

MANDATE

The ideologies of MCRC are centered at developiegrielogies and
their dissemination to rural applications to promote the living stand
of people belonging to the rural sections of the society. The philosc
guiding research at MCRC has been to develop solutions to proble
society using scientificmethodologies and innovating appropria
devices. The problems tackled have been the ones considered re
to the society. The registered mandate of the Center, however, p
it to work on other problems as well.

FACILITIES AND INFRASTRUCTURE

Situated in a Eacre campus at Taramani, adjacent to the CSIR comy
this center has all facilities, including well equipped laboratq
for research in all aspects of microbiology, biotechnolof
biochemistry soil analysis, and has a kilkkdged workshopa device
gadgets for rural applications. Some of the instruments that the ¢
has include HPLC, GC, UW¥IS Spectrophotometers, Lyophilizerg
Fermentors and Bioreactors. More than 15 Personal computers
UPS systems have been installed at the cemérl2 of them have
Internet connection.

RESEARCH AREAS AT A GLANCE

In an era where environmental issues are of prime concern, MCR(g
developed sustainable technologies and made its presence feltis
number of thrust areas that includBiological agrizilture & |
Horticulture, Wasteland Development, Creating shelter belts, Resd
Conservation and Utilisation, Biofuels (Alcohol, Hydrogen
Methane), Plant biotechnology, Health & Nutrition (Spiru
utilization), Paper from alternate materials, Microbial pigment]
Mushroom production, Natural dyesiofertilizers, Biopesticides,
Organic farming and Alternative green houses, Utilization of seawt
in environmental and biotechnological applications, screening 2
macroalge, Biodiversity and bioprospecting of bioresources, char 3
briquetting, Collection of germplasm and clonal propagation
medicinal plants, in addition tdEngineering Devices for Rurg
Applications viz., Windmills, Solar & Thermal Devices,and
Surveys/Rsource mapping. The R & D component of MCRC can}
broadly divided into two categories. They are Biotechnologyl =
Biological sciences and Engineering and are further discussed below.




BIOTECHNOLOGY
|. Food and nutrition
Spirulina

One of the major researgnogrammes undertaken at MCRC on Alg.
technologies was orSpirulina and this, after years of intensive:
research, had brought recognition and accolade for M@RQulinais
a wholesome food supplement rich ib-carotene, phycocyanin,
linoleic acid as wikas many vitamins and mineraBpirulina could be

cultivated easily. MCRC had established all the needed technologies=er

s
-

mass cultivation, harvesting, drying and even packagi@pwotilina.

The worl dos | ar g eéSpiulinafwase cdbndurcigd by
MCRC. Nearly 5,000 prschool childre were fed with a special
formulation of Spirulina alga over a period of 18 months. Medicd
reports confirmed that it was a useful supplementary vitandret.

MCRC has extended th&pirulina production technology to the
villages by training the rural people, especially women, to grow f{
alga in their backyards for nutrition. MCRC with the financial suppg
from DBT, Govt. of India has assisted in addilitating the earthquake
stricken villagers of Latur, Maharashtra by introducing this technolq
for income generation.

Mushrooms

Mushroom production for additional income generation to farmers
been one of the programs undertaken at MCRC. Disegion of this [
technology to rural population including poor farmers and womenF
Sevapur, Karur district, Tamil Nadu has been one of the activities of]
center. In addition to imparting the techniques of mushroom cultiva
research is also being atucted on the efficacy of different agricultura
residues as raw materials for mushroom cultivation. Both oystel
mushroom and button mushrooms are grown here. Though mushrooms
have high protein content they are not popular in India and MCRC is
taking all dforts to create awareness through various training programs
and workshops.

Il. Environmental clean-up

Seaweeds as biofilters

MCRC has initiated research programme on cultivating marine algas

be used as biofilters of shrimp aquaculture wastewdRasearch
included studies on uptake of excess chemicals present in the efflu
by macroalgae (red, brown and green algae) as nutrients. Labors
methods have been standardized for the extraction of Agar agar f
Gracilaria edulisandG. verrucosa.

Polyhydroxyalkanes

Work on the synthesis and accumulation of polyhydroxybutyrate, ug
extensively in the production of biodegradable plastic, has ﬂ
progressing with bacteria from n@aline environments, at this center
during the past few years. Innaims in the production process and

laboratory scale separation of polyhydrbxyyrates are underway.




Textile dye effluent treatment

MCRC has devised a novel method for treating effluents from text
dyeing industries using a variety of microorganismsetdied

laboratory studies showed that these-dsing bacteria are all nen
pathogenic, obligate saprophytes forming part of the normal

microflora. Some of these bacteria when used as consortia, were fd
to be more effective in degrading and decalag textile dyes, than
when used individually. Studies on different aspects of this problg
will continue.

Paper mill effluent treatment

Most of the paper mills still follow the conventional mechanicq =
chemical pulping and release various formgaolfution. While we are
researching on biopulping and biobleaching we are also concentrauny
on treating the paper mill effluents.

[ll. Organic farming

MCRC has been practicing organic farming right from its inception
1973 under Dr.C.V. Seshadri,our first Director. In recent years,
organic manure has been in sharp focus due to the pollution cause
repeated application of chemical fertilizers. Large amounts of orga
matter are generated from agricultural activities, dairy farms and ani§
shdters. These valuable but misplaced resources could be utilized
degrading them scientifically into nutrient rich organic manures.
are practicing both anaerobifFarmyard Manure) and aerobic
(NADEP & Vermicomposting) composting methods.

Biodynamicagriculture

Biodynamic composting is a method of producing organic manures,
underlying principle of which is the development of quality humus dg
of dead organic materials. The biodynamic process specifies e
preparations to produce biologicallyt@e humus. Incubation of these}
preparations for composting is done in the hollow of cow horns.

Permaculture

Permaculture or permanent agriculture, a cultivation practice
Australian origin most suited to Indian Edaphic and climatic conditio
is promoted by MCRC for a long time. Mukpecies windbreak : .
system, intensive cropping and mldr planting are part of this | B der
system. Crop rotation with vegetables and other crops are practic s
permaculture, at MCRC.

Biofertilizers

Biological Nitrogen fixation and solubilisation of phosphates
potassic compounds are treated as very important components of

programmes has assisted the Tamil Nadu Forest Department in
producton of specific microbes including diazotrophs for improve
survival and growth of tree legumes in aforestation programmes and
also for quicker establishment and faster growth of sandal trees in new
plantations. Studies on various Biofertilizers, formulasio and
application methodologies will be the focus of our future research.




Biopesticides, Kitchen gardening, Wasteland development, Shelter
beltsare other programs of MCRC involving organic agriculture.

V. Plant tissue culture

Plant tissue culture,ni recent years, has created unprecedergy 1
opportunities in floriculture, agriculture and horticulture, employm
generation, and income generation through exports. Use of plan
cultures for the production of secondary metabolites has a numbt
advantages over conventional procedures. It could ensure a contin
supply of uniformquality, highly specialized natural components t
cannot be produced in equal quality or specificity by other mean
biotechnological procedures.

MCRC has been imived in plant tissue culture biotechnology and

is following a two pronged strategy: one for mass multiplication of
commercially important as well as endangered plants and the second
for production of valueadded secondary metabolites. Clonal
propagation ® medicinal plants is undertaken at MCRC. The plants
chosen for the mass multiplication programmes are tea, rose,
Jatropha curcas, and certain endangered medicinal plants like
Gymnema sylvestre, Stevia rebaudiaitéaempferia galancaand
Catharanthus roseus

V. BIOFUELS
Biohydrogen

Rapid depletion of fossil fuel and the ever increasing defidi
conventional energy have forced developing countries like India
concentrate more on alternate sources of energy for economic gro
Hydrogen has already received worldwide attention as the ene
source of the future as it is clean, higher enecgytaining and
environmentally benign. Hydrogen energy technology has been a
of our scientific study for over a decade. With financial assistance fr-
the Ministry of Non Conventional Energy Sources (MNES),

MCRC has developed a biological processdeneration of Hydrogen
from a variety of sugar containing wastes from industries. Ve
efficient H producing microbial systems comprising (a specif
heterotrophic bacterium and a phototrophic bacterium) have b
developed at this center using a novekadiure technology. Using the
distillery effluent of M/s. E.l.D. Parry Ltd., at Nellikuppam, Tamijsss
Nadu, MCRC has succeededsicaling up this technology to a 128 mE
bioreactor that could hold 1.00 lakh liters of effluent capable R#
producing18,000 lites of total gas per hour in a continuous mode af@
under completely automated condition. The gas produced contain{®
to 70% of Hand the remainder is GO }

Utilization of effluents for hydrogen production also serves as
effluent treatment strategy as thBOD and COD get reduced*
considerably in the process. Work is in progress on methods to reJ‘ r
the production cost, utilization of hydrogen (i) for power generatifg
using fuel cells and (ii) for cooking purposes using specially desigjF=
burners. Researcmautomation of the production and a special burr]f &
to lit hydrogen, are ongoing. :




Biogas production and Anaerobic processes

Anaerobic fermentation is a biological process, which takes place frthe
absence of air, resulting in production of methane; & HO with,
for example, cattle dung as substrate. In an effort to improve the design
of anaerobic systems, MCRC has developed various reactors of 50L,
60L, 1000L and 3000L capacities for the production of biogas mainly

from cow dung. Various parametefsave been studied on the
production of methane gas and the efficacy of residue as manute has
also been studied. Presently MCRC is maintaining bacterial consorttia

for methane production suitable to hilly regions and plains.

Microbial production of alcohol

To replace the ever increasing demand of fossil fuels countries
Brazil have long ago shifted to ethanol as fuel for vehicles. A si
program of alternative sources of fuel for India is tried at various le
Ethanol is a high octane, water free alcohol, produced from ferme
sugars, starch, wheat straw, wood and waste paper by microorga
Lignocellulosic biomass can be utilized to produce ethanol, which is a
promising alternative energy source for the ligiterude oil.
Lignocellulosic materials, containing cellulose, hemicellulose and
lignin, are the most enormous renewable organic resources found on
earth. The conversion of both cellulose (glucose) and hemicellulose
(Hexose and pentose) for the productidrfuel alcohol is now being

studied intensively, with a view to develop a technology and an
economically viable bioprocess.

Bio-petrol from algae

In the search for an alternative to fossil fuel, MCRC, one of the
pioneers in algal biotechnology, is afemusing its attention on studies

of hydrocarbon producinBotryococcus braunii.

Charcoal briquetting

Charcoal briquette can prove to be a solution for curing the grim national
maladies like energy and economic resources crunch and consequent|socio
ecaromic and employment problems. The biomass of different plants and
their parts will have different combustion properties, which influence the
quality of briquettes made. While the wood as a raw material serves as a best

source for briquetting such an ativieads to deforestation and causes
environmental problemsHence other raw materials of the plants

including leaf litter and other usufructétbe plants are tried at MCRC
VI. NATURAL DYES
Plant dyes

The everincreasing usage of chemicalsdgeing has been leading tp
leakage of effluents to surrounding soils and water column. To mitigate

this problem MCRC has been conducting research on usage of naturat
dyes. We have a program where both higher plants and microbes are
used as sources for nedidyes. In the case of higher plants we have
developed a technology for efficient extraction of indigo from

Indigofera tinctoria.A new method that involves microbial process has
been found for efficient extraction of indigo dye. A patent has
been filed.




