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Evolution of Life is amazing frolinicellular Organism to MultCellular Organismslheorigin of

life is a scientific problem which is not yet solved. Thoitgis generally agreed that dife today
evolved by common descent fromsingle primitive life form. We do not know how this early form
came about, but scientists think it was a natural process which took place perhaps 4 billion years
ago

Discovery of microorganisms in 1674 by Antonie van Leeuwenhoek, asitigroscope of hiswn
design triggered xploration of Life and into the magic world of different sgecbf Life and living
organisms as Mickiology. Microbes are everywhere and often in very large numbers. One can
think of microbes beyond the world in which we all live.( from earth to space). Microbes are an
integral part of biogeochemical cycles which are important for our sustenance. A large number of
these microbes are beneficial to plants, animals and humans in one form or the other but some are
harmful as well.
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that life originated with microbes and all life is derived from microbes. Life without higher organisms

is possible, but life without microbes is not. Microtsi@f an ecosystem has the capability to keep its
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Microbial world, a treasure in itself, if exploited judiciously, can contribute to the sustainable
development. There are three superatlenges of the Zlcentury: (1) climate change, (2) food
security, (3) dependence on imported petroleum, and | think microorganisms are efficient enough in
meeting out these challenges.

Climate ChangeThe ongoing global climate changes causedirizyease in green house gases
represent one of the biggest scientific and political challenges of tfiec@aitury. There is quite a
possibility that changes in climate and land use can be compensated by the homeostasis of the
microbial communities.

Food $curity: Population rise is a major concern of our country. As per estimates Indian population
will touch to 1.3billion by 2020 and will require more that 3@dillion tonnes of grains. Thus there is
need of many green revolutions like one we had in lax¢ies. The constant researches in the area
of agricultural microbiology have proved that microbial fertilizers/biopesticides/bioherbicides can
contribute significantly in improving the crop productivity.can be rightly said that microbesa



goldmine forbiofertilizers, but unfortunately, the biofertilizers are not widely utilized by farmers,
which could be because of lack of awareness among masses.

Dependence on imported Petroleum: Other greatest challenge in the 21st century is to meet the
growing energ demand world over and reduce the dependency on imported petroleum. The future
risks of global warming, depletion of oil reserves and environmental concerns promote the
production and usage of alternative fuels; bioalcohols. The ethanol is economicadlyced from
sugarcane and corn. To make ethanol bioprocessing from lignocellulosics economicalyial
intervention is the key.

Government College for Women (Autonomous) at Guntur attempts to rediscovenmmigical
potential of these microbes integraij with the most current technological initiatives in order to
restore the eco balance and potentiate the environmental sustainabilitgongratulate every
member of facultyin the Department oMicro Bidogy, fororganisingthis innovativebrainstorming
by way of a National Seminar supported by the U&@d wish them alh grand success



MESSAGE

It gives me great pleasure to note that the Department of Microbiolo@pwErnment
College for Women (Autonomous), Guntur is organizing a UGC Sponsored National Seminar on
Microbial Technologies for Sustainable Environment (MTXER7) on 24 & 25" January 2017
in Collaboration withAndhraPradeshStateCouncilof Science& Technology(APCOST).

The environmental friendly processes have been gaining international attention in
recent years as an advanced technology in many production processesdandustries. The
seminar will focus on various applications of microbial technologies in the fields of
agriculture, bio-energy, waste management, effluent treatment, biomining, bioplatics,

carbon sequestration etc. leading to sustainable environment.

Microbes have been exploited for their specific biochemical and physiological
properties from the earliest times for baking, brewing, and food preservation and more
recently for producing antibiotics, solvents, amino acids, feed supplements and chemical
feedstuffs. In addition, microorganisms are factories for industrial enzymes production,
which are used to enhance detergents, to clean up toxic wastes, to replace chemicals in
paper, pulp and leather processing, and for oil extraction. Futhermore, microorgesms
andtheir enzymesystemsare responsiblefor the degradation of organic matter and
xenobiotics. Currently, wastewater treatment usesmicrobesto decompose organic matter
in sewage. Microbes can also be used to create biofuels like biogas or bioetHaaad in

metal extraction.

The seminar on Microbial technologies lealing to sustainable environment has
identified a number of current areas which will throw light during current sessions under
various themes. On behalbf MTSE2017and theAdvisory Committee 1, cordially invite all to

this seminar and assure a lot of insights from eminent speahk@idelegates.
Dr. K. Sucharita

Organizing Secretary
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Abstract
Enzyme catalysis is a rapidly emerging technology in green chemistry whiemir@mental benign green
synthesis, economically feasible, environmental friendly. Enzymes play an important role in green chemistry.
Use of enzymes turns a chemical synthesis into green synthesis by accelerating the rate of the reaction,
increasing thespecificity of a reaction, reducing/avoiding solvents, decreasing the number of steps, increasing
the yield and most importantly by substituting the hazardous chemicals. Enzyme catalysis work by lowering
the activation energy of a chemical reaction. Enegrare reusable and biodegradable that make them green
catalysts. Enzyme catalysis mainly increases our quality of life and natural environment, focusing mainly on the
sustainable development.
Keywords : Enzymes, Biocatalysts, Green chemistry, Non hazes;dstereo specific
Introduction
Ever since the World War I, industrialization accelerated the use of chemicals and regents in laboratories and
industries depleting not only the environment but also human health and safety. This resulted in increased
global warming, depletion of the ozone protective layer that protects against harmful UV radiation,
contamination of both land and water due to the release of toxic chemicals by industry, and the reduction of
nonrenewable energy resources like petrolejfj). However, there is a growing awareness about the risks
that are associated with chemicals and the need of substitution from any chemical that are recognized as
being hazardous. In this regard, that there is a emerging need for more environmentally degpiacesses
Jv 32 A}Eo }( Z u]*SECX dZ]e € *pod v PE v E Z u]*3EQoE AZ § ]
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waste and avoids the use of texdr hazardous substances and minimal or no use of solvents.
Green chemistry focuses the environmental impact of both chemical products and the processes by which they
are produced. Green Chemistry is a primary pollution prevention rather than waste iatived Therefore
green chemistry is the ultimate goal for sustainable development and meeting the needs of the present and
future generationsThe technology that has become a central part of green chemistry is Biocatalysis/Enzyme
catalysis as enzymes ab@éodegradable especially in pharmaceutical industries. Especially enzyme catalysis is
useful when a drug is difficult to synthesize or require multiple steps or large amount of solvents . Using
enzymes that are proteins accelerates chemical reactionstasdmmediate advantage in turning a chemical
process/synthesis a green synthesis. Enzymes are natural catalysts, present in every living organism that carry
out a wide variety of chemical reactions. In addition, because they are typically produced bgnfation
from sugars, enzymes are truly renewable catalysts.
Enzymes catalyzed reactions have emerged as preferred tools in green chemistry and increasingly used in
industrial processes as they catalyze reactions with high catalytic efficiency andc#yewiiihout polluting
environment by avoiding bproducts or waste products. Enzymes have found their application in many
environment friendly industrial and chemical processes today because they have the ability to avoid the use of
metals and organic seénts [3, 4]. Since most of the enzyme catalyzed reactions are in aqueous phase, they
have wide aplications in several aspects of our life, such as detergents in pharmaceutical and food processing
industries, for clinical and diagnostics research and also for organic synthesis-agumeous phaseBesides
their role as catalysts some enzymes act asduse of their binding affinity and specifidigy.

Proceedings of Two day National Seminar 'Microbial Technologies for Sustainable EnvironmeMTSE2017), Pagel
24" g25" January, 2017, Department dficrobiology GOVERNMENT COLLEGE FOR WOMEN (A), GUNTUR
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Few Examples of Enzymes Catalysis

Chiral Intermediates for Atazanavir, HIV inhibitolAtazanavir[6, 7]is an acyclic azpeptidomimetic, a
effective HIV proteasmhibitor approved by the Food and Drug Administration (FDA) for treatment of AIDS. It

is prepared from (1S,2R3-chloro-2-hydroxy-1-(phenylmethyl) propyl]carbamic acid, idimethylethyl ester

22, a key chiral intermediate required for the total synsgiseof the HIV protease inhibitor atazanavir that was
carried out using Rhodococcus, Brevibacterium, and Hansenula Sighigs13 Paclitaxel Sid€hain Synthon

of Anticancer Drugaclitaxel a variety of cancers were treated with paclitaxel which was approved by FDA
for treatment of ovarian cancer and metastatic breast canf®r G13 Paclitaxel Sid€hain Synthon of
paclitaxelwas synthesized using two strainstéfnsenuld10].

Anti- 01Z Ju E[+ EByE-3Mydroxyhexanoateand ©-5-hydroxyhexanenitrilare important chiral
intermediates in the synthesis of antiolZ Ju E[s EuPeX }3Z 3Z Z]E o }Ju%lpv o A E
usingPichia methanolic&C 1611611].

Mechanism/Stereochemistry of enzyme catalyzed reaction

Enzyme catalyzed reactions are stereospecific and produces selectively only one stereocisomer because the
binding site of an enzyme is chiral iatare. The chiral binding site also known as active site of the enzyme
restricts the reagents to bind to only one side of the functional group of the reactant. As a result, selectively
produces only one stereoisomer is formed or selectively catalysestwion of only one stereo isomer.

The enzyme will bind only the stereocisomer whose functional groups/substituents are in the correct positions
ith respect to the substituents in the chiral binding site. Other stereoisomers do not have substituents in the
%o E}%o E %o}e]S]}veU ¢} 2 C vv}sS Jv ((]] vSoGC §} §Z 1A 18 }( 8Z vic
can be compared to that of right handed glove which fits only the right hand.

Active sites are generally clefts or grooves present on théase of an enzyme, usually made up of amino
acidsof the properly folded protein. Substrates bind to the active site by-oowvalent interactions such as
including hydrogen bonds, ionic bonds, van der waal's interactionhgddophobicinteractions. Once a
substrate is bound within the active site of an enzyme, multiple mechanisms can accelerate its conversion to
the product of the reaction. The enzyme provides a templaterupdich the reactants are brought together

and properly oriented to favor the formation of the transition state in which they intefazk.

The configurations of both the enzyme and substrate are modified by substrate binding a process
calledinduced fit but not lock and key model as proposed earlidre stress created by such distortion of the
substratecan promote its conversion to the transition state by weakening critical bonds. Furthermore, the
transition state is stabilized by its tight binding to the enzyme, thereby lowering the required energy of
activation that is the reason for the increased ratethe reaction.In addition to bringing substrates together,
manyenzymesan affect the catalytic process, where spedfigino acidside chains in thactive site region

may react with thesubstrateand forming reaction intermediates. Generally acidic and basic amino acids such
as aspartic acid, glutamic acid and histidine etc., are often involved in theseticatachanisms.

For example Chymotrypsin is a member of a familysefine proteases that digeptroteinsby catalyzing the
hydrolysis of specifically peptide bonds preseriietween hydrophobic amino acids such as
tryptophan,phenylalanine and trypsin. digests The structure of all serine proteases, is similar and use the same
mechanism of catalysis. The active sites of thasgymescontain three crucial amino acids serine, histidine,

and aspartate that assist the hydrolysis of {eptide bondwhere serine acts asrmucleoplile (Figure 113)].
Chymotrypsin preferentially cleaves specifically to bulky hydrophobic amino acids is due to the formefibn of
pocketsnear the active site which is lined with relatively hydrophobic residues such as Ser, Trp and Gly .
Chymotrypsin catalyzes the reaction rate by a factor &f T@e reactia has two steps, an acylation stage and

a deacylation stage as shown in the following Figure 1. In the earlier stage, the peptide bond is cleaved and an
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ester is formed between substrate and enzyme. In the latter stage, this ester is hydrolyzed andythe ész
regenerated.

Figure 1:Enzyme catalytic mechanism of serine proteases indicating Acylation, Tetrahedral Intermediate
(oxyanion hole) and Deacylation (Yellow colored line: protein backbone)
Sourcehttps://en.wikibooks.org/wiki/Structural_Biochemistry/Enzyme_Catalytic_Mechanism/Proteases/Chymotrypsin
Conclusion

Enzyme catalysis are stereo specific reactions that is there are mprobycts which attracts the
pharmaceutical industries in drug syntlies The use of enzymes in green synthetic reactions produces
selectively the desired product under mild conditions which reduces the resources such as energy and water
therefore benefiting the industry and the environment. There is need of educating neergion about the

green catalysts (enzymes), green synthesis and green chemistry for the sustainable development of both
society and the environment.
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ABSTRACT
Heavy metal contamination is one of the most signiftoamvironmental issues, since metals are highly toxic to
all the forms of life, as they decline the metabolic activity and diversity, and they affect the structure of living
organisms both qualitative and quantitatively. For treating heavy metal contamhaailings and soils,
bioremediation is the most cosffective method, and promising method, although various heavy metals are
beyond the bioaccumulation capabilities of microorganisms. Perhaps, because of the toxicity of these
compounds, microorganisntsave not evolved appropriate pathways to bioaccumulate them; populations of
microorganisms responsible for this bioaccumulation are not large or active enough to remove these
compounds completely, or complex mixtures of pollutants resist removal by exigithways. The tools of
genetic engineering looks most promising in helping out to most extent.
Key words: Bioremediation, bioaccumulation, heavy metals
Introduction
Bioremediation involves the use of plants or microorganisms, viable or not, natuggnetically engineered
to treat environments contaminated with organic molecules that are difficult to break down (xenobiotics) and
to mitigate toxic heavy metals, by transforming them into substances with little or no toxicity, hence forming
innocuous poducts Dobson& Burgess2007, Li& Li,2011). Basically there are two different strategies.
List d heavy metals that are posing environmental toxicicity:
Heavy metals are considered to be chemical elements with an atomic mass greater than 22 and a density
greater than 5g/mL. This definition includes 69 elements, of which 16 are synthetic. Some ettasents
are extremely toxic to human beings, even at very low concentrations (Roane & Pepper\\20af& Chen,
2006).
The main heavy metals associated with environmental contamination, and which offer potential danger to the
ecosystem, are copper (Cu), zinc (Zn), silver (Ag), lead (Pb), merciyya(stmic (As), cadmium (Cd),
chromium (Cr), strontium (Sr), cesium (Cs), cobalt (Co), nickel (Ni), thallium (TI), tin (Sn) and vanadium (V)
(Wang& Chen,2006).
Generally metal ions are classified as: 1) Essential and important for metabolism (Na, K, Mg, Ca, V, Mn, Fe, Co,
Ni, Cu, Zn, Mo and W); 2) Xio heavy metals (Hg, Cr, Pb, Cd, As, Sr, Ag, Si, Al, Tl), which have no biological
function (in ecotoxicology terms, hexavalent forms of Hg, Cr, Pb and Cd ions are the most dangerous); 3)
Radionuclides (U, Rn, Th, Ra, Am, Tc), which are radioactiveesaop, although toxic to cells, they are
nonetheless important in nuclear medicine procedures; 4) Segtals or metalloids (B, Si, Ge, As, Sb, Te, Po,
At, Se), which exert distinct biological effects on metals.
Mechanism of action of heavy metal toxigit
Most heavy metals are cations and this determines their sorption to negatively charged functional groups that
are present in: cell surfaces, which are generally anionic at a pH of between 4 and 8; surfaces with residual
hydroxides (OB or thiol (SH and anionic salts, such as Pénd S&, humic acid, and clay minerals (Roane &
Pepper, 2000).
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The great electrostatic attraction of Heavy metal ions and high binding affinities compete for sites that
essential metal ions normally bind to various celiustructures, causing destabilization of the structures and
biomolecules (celvall enzymes, DNA and RNA), which results in replication defects , mutations, hereditary
genetic disorders and cancer. This occurs, for example, with arsenate, which compigtgshosphate, and
cadmium, which competes with zinc. By employing microarray technokagyataet. al. (2007, found that six
heavy metals (arsenic, cadmium, nickel, antimony, mercury and chromium) induce gene expression patterns
that are very similar to the pattern induced by DMNQ {8iiethoxy1, 4naphthoquinone), the reactive
oxygen species (ROS) chemical generating agent, which causes "oxidative stress", leading to deleterious effects
(membrane damage or other cellular lipid structures, modification of proteins, fragmentation andliross
charges in DNA that can induce mutations or be repaired by repaghanisms).
Therefore, the ions of heavy metals cause oxidative damage, both directly, by producing ROS, and indirectly,
by inactivating the cellular antioxidant system, thus leading todaathage Mannazziet. al.,, 2000, Liuet. al.,
2005).
Bioremediation takes hand over conventional tenblogies
Heavy metals loaded in Environments are treated by means of conventional technologies based on
physicochemical principles, which are considered inefficient and uneconomic. It is more complex and requires
several steps: 1) precipitation with hydroxides, lmamates or sulfides; 2) redox chemistry; 3) sorption
(adsorption with activated carbon/ion exchange); 4) use of membranes (ultrafiltration, electrodialysis and
reverse osmosiR0O); 5) electrolytic recovery; 6) evaporation; 7) lididdid extraction; 8) kctrodeposition.
This procedure produces large quantities of mud in the final wastewater with concentrations of metals in the
order of mg/L, which is difficult to dispose offGoyalet. al., 2003 Tabaket. al., 2005 Hameed,
2006 Machadoet. al., 2008 Wang& Chen,2009.
1. Biostimulation, is the pross where autochthonous microorganisms are grown at the contaminated site, in
order to introduce pkcorrection substances, nutrients, surfactants and oxygen.where as 2. Bioaugmentation
or bioaddition, isthe addition of genetically modified organisms (GM to indigenous to complement with
certain ecophysiological characteristics compatible with the habitat conditions that are conducive to the
promotion of bioremediationVidali,2001; Silvaet. al.,2004 Gaylarcet. al., 2005;Li& Li,2011).
Here are few examples of microorgamis studied for bioremediation of heavy metal.
Bacteria : Arthrobacter Bacillus sp, Citrobacter Cupriavidus metallidurans Enterobacter
cloacae PseudomonaaeruginosaStreptomycesp, Zoogloeaamigera
Archea FiloCrenarchaeotaPhanerochaetehrysosporium
Fungi Aspergillugereus Penicilliumchrysogenum
Yeast Candidautilis, Hansenuleanomalg RhodotorulamucilaginosaRhodotorularubra GVa5 Saccharomyces
cerevisiae

Table 1Genetically engineered bacteria for remediation of heavy metals.

Heavy Initial Removal Genetically Expressed Gene
Metal Conc. Efficiency Engineered
(ppm) (%) Bacteria
As 0.05 100 E. colstrain Metalloregulatory
protein ArsR

Cd2+ -- -- E. colstrain SpPCS
Cré+ 1.4t1000 100 Methylococcus CrR

capsulatus
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Cr -- -- P. putidastrain Chromate
reductase (ChrR)

Cd2+, Hg - - Ralstonia eutrophg merA
CH34,

Deinococcus
radiodurans

Hg -- -- E. colstrain Organomurcurial lyase
Hg 7.4 96 E. coluM109 Hg2+ transporter
Hg -- -- Pseudomonak-62 | Organomercurial lyase
Hg - - Achromobactersp | mer

AO22
Ni 145 80 P. fluoresceng Phytochelatin

4F39 synthase (PCS)

(Dixit R et al., 2015)

Higher organisms respond and tolerate tosome extent the presence of metals, with the production of
cysteinerich peptides, such aglutathione (GSH) Singhakt. al., 1997, phytochelatins (PCs) and
metallothioneins (MTs) (Mehra & Winge, 1991), which can bind and sequester metal ions in biologically
inactive forms lamer,1986 Baeet. al., 2000).

Table2. List of selected plants reported for phytoremediation of heavy metals.

S.No | Heavy Metal Plant Species

1 Cd, Cu, Pb, Zn Salixspp. Galix viminalis, Salix fragjlis

2 Cd Castor Ricinus communjs

3 Cd, Pb, Zn Corn Zea mays

4 Cd, Cu, Pb, Zn Populus spp. Populus deltoides, Populus nigra, Popy
trichocarpg

5 Cd, Cu, Ni, Pb Jatropha Jatropha curcak.)

6 Hg Populus deltoides

7 Se Brassica juncea, Astragalbsulcatus

8 Zn Populus canescens

(Dixit R et al., 2015)

Concern over survivability and stability of GMOs

Although the utilization of GMOs in the field has been limited due to possible risks involved in the
horizontal transfer of genetic material, the results that have been obtained are nevertheless important in
assessing the benefits and obstacles associatitd their applications in bioremediation. Such knowledge is
necessary in view of the future possibility of releasing GEMs into contained environments for bioremediation.
To be of practical use in the field, a bacterial GMO must be able to survive andrgsugh environments.
Important parameters in this regard are growth rate, inoculum size, environmental conditions, including
spatial distribution, and the presence of competing microorganisms.

The spatial distribution of a GMO introduced into the enmim@nt is important because it helps
define its interactions with the members of the indigenous bacterial community and other components of the
ecosystem In general, a bacterium that has been recently isolated from a natural environment is more likely to

Proceedings of Two day National Seminar 'Microbial Technologies for Sustainable EnvironmeMTSE2017), PageG
24" g25" January, 2017, Department dficrobiology GOVERNMENT COLLEGE FOR WOMEN (A), GUNTUR



Gopy Right ©KY Publications ISSN24550221(P)23942606 0O

Journal of Advanced Studies in Agricultural, Biological and Environmental Sciences (JABE)
Contents available at http://jabe.in/
A Peer Reviewetl Refereed, International Open Access Journal

MTSE-2017 BIODEGRADATION AND BIOREMEDIAT

survive when released back into that same environment. A crucial consideration regarding the introduction of
engineered bacteria into field sites is their effect on the structure and function of natural ecosystems.
Future Prospects

Rapid industrializatiomand technology development have adverse side effects like soil contamination

and degrading soil health. Due to the complexity involved in the conventional methods for remediation of soil,
the use of microbes has arisen as a tigaver for bioremediation. e reluctance among the public to accept
GEM for bioremediation also needs to be considered in future studies, and they must provedximio the
environment.
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THE SCOPE OF BACTERIAL AMYLASES FOR BIODEGRADATION
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ABSTRACT
Most of the microorganisms present in the nature have decomposing acfiMity microbial enzymesare more
stable and obtained easily. Amylases are among thetnrmportant enzymes and have a great significance in
present day industry. Starch degrading bacteria find great applications in industries such as food,
fermentation, textile and paper. Thus isolating and manipulating pure culture from various soil astd w
materials has manifold importance for various biotechnology industries. In the present investigationbacterial
strains producing amylase were isolated from soil sample and inoculated into Casein Peptone Starch medium
for fermentative production of amgke. The optimum temperature for production was8%C. The pH range
was found to be 7.The fermented broth upon filtration yield amylase produced, which is then tested for its
ability to degrade variety of substances. A comparative analysis of biodegragstility of bacterial amylases
was done and degradation capacity of bacterial strains was found to be effective.
Key words:Amylases, Biodegradation, fermentation, soil sample.
INTRODUCTION
Enzymes are biological catalysts which are an indispensiblpamment of biological reactions. They have been
in use since ancient timeand they have been used in saccharification of starch, production of beverages like
beer, treatment of digestive disorders and production of cheese from #itlong the many enzymehat are
widely used Amylaseshave been in increasing demand due to its crucial role of starch hydrolysis and the
applications of this hydrolytic actioAmylases are enzymes that catalyses the hydrolysis of interigd-
glycosidic linkages in starch ioml molecular weight products, such glucose, maltose and maltotriose units.
The substrate that amylase acts upon is starch. Starch is a polysaccharide composed of two types of polymers
t amylose and amylopectin. Amylose constitutesZ83 of the starch motaile. It is a linear chain consisting
}( E % 3]3]A Pop }e pli)eglyanpidic link@ge. Amylopectin constitutes-8®% of starch and is
Z E § E]I C EvzZz Z Jve }( Pop }e pv]EeX dZ o]v E epl,4<]A Pop }

glycosidic linkage while branching occurs everydld Pou }+ pv]34l, A gly@sidic bonds are present.
The hydrolysate composition obtained after hydrolysis of starch is highly dependent on the effect of
temperature; the conditions of hydrolyséd the origin of enzymAmylases are obtained from various origins
like plant, animal, bacterial and fungal. The microbial source of amylase is preferred to other sources because
of its plasticity and vast availability. Because of their wider applicatéord thermo stability bacterial amylases
are preferred.
Bacterial Amylases
The production of microbial amylases from bacteria is dependent on the type of strain, composition of
medium, method of cultivation, cell growth, nutrient requirement, incubatioeripd, and Ph, temperature
and thermo stability. Infact such characteristics were found in the genus Bacillus is exploited commercially due
to their rapid growth rate leading to short fermentation cycle, capacity to secrete amylase extracellular and
easierharvesting.
Amylases produced by different Bacillus strain such as Bacillus licheniformis, Bacillusstearothermophilus,
Bacillusamyloliquefaciens find potential application in a number of industrial processes like food,
fermentation, textiles and paper dustry. Thermo stability is the desired characteristic of most of the
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industrial enzymes. Bacillussubtilis is known to produce thermostable amylase and have been widely used for
commercial production of enzyme for various applications. These amylaseb&engroduced by submerged
fermentations as well as solid state fermentations. Some Bacillus strains produce enzyme in the exponential
phase whereas some others in the mid stationary phase.
Biodegradability by Amylase
Biodegradation is the biologicallytedyzed reduction in complexity of chemical compounds It is the process by
which organic substances are broken down into smaller compounds by living microbial organisms.Some
microorganisms have the astonishing, naturally occurring, microbial catabolicsityveo degrade, transform
or accumulate a huge range of compounds including hydrocarbons (e.g. oil), polychlorinated biphenyls (PCBs),
polyaromatic hydrocarbons (PAHSs), radionuclides and metals. Bacillus is known to secrete amylases
extracellularly whichof commercial importance and is a boon for industrial applications as these amylases
were found to be effectively acting upon starch con¥fith the advances in technology and the increase in
the global population, plastic materials have found wide agpiins in every aspect of life and industries.
However, most conventional plastics such as polyethylene, polypropylene, polystyrene, poly(vinyl chloride)
and poly(ethylene terephthalate), are non biodegradable, and their increasing accumulation in the
envionment has been a threat to the planet. To overcome all these problems, some steps have been
undertaken. The first strategy involved production of plastics with high degree of degradability.Biodegradable
plastics are seen by many as a promising solutithis problem because they are environmentdtigndly.
dz ¢ v EJA (E}lu EVv A o ( *8}I[*U SZ E C E u]lvP PE vZ}ius
polyhydroxyalkanoates (PHA) and lactic acid (raw materials for PLA) can be produced bytafévenen
biotechnological processes using agricultural products and microorganisms .Biodegradable plastics offer a lot
of advantages such as increased soil fertility, low accumulation of bulky plastic materials in the environment
(which invariably will mininze injuries to wild animals), and reduction in the cost of waste management.
Furthermore, biodegradable plastics can be recycled to useful metabolites (monomers and oligomers) by
microorganisms and enzymes.
In our study we focused on isolation of amylgseducers, production of amylase and testing the ability of
amylases to degrade variety of polymers
MATERIALS AND METHODS
Isolation of Amylase Producing Microorganisms:
Soil samples were collected from different environment sources of our celletanical garden area and
ground soil. Serial dilution was made and was plated on Casein Peptone Starch medium by spread plate
technique.0.1ml of the sample was plated each and kept for incubation fg248urs at 37°C.
Screening for Amylase Activity (Startbdine Test)
Isolated colonies were picked up from each plate containing pure culture and streaked in straight lines in
starch agar plates with starch as the only carbon source. After incubation at 37°C-A& ., individual
plates were flooded withddine Solution(lodindgm , Potassium lodide2 gm, Distilled wateBOOmlI) to
produce a deep blue colored starabdine complex. In the zone of degradation no blue colour forms, which is
the basis of the detection and screening of an amylolytic strain. ciihenies which were showing zone of

0 Ev Jvee8E Z PE %035+« AE +0 3§ v (LESZ & ul}E%Z}o}P] o
Staining.
Morphological Characteristics (Microscopic Examination)
Amylolytic colony was processed for staining by Gram staining method and observed microscopically. The
colonies were identified as Bacillus which are Gram positive, medium sized, occurring singly or in pairs with
round ends and sporulating. Spores were lpeantral bulging.
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Fermentative Production of Amylase

Inoculum Building

Amylolytic colonies showing clear zones around them were picked up with an inoculation loop and inoculated
into 100ml of Casein Peptone Starch(CPS) medium aseptically and incubeiethaemperature for 72 hours

.The inoculum grows in the form of a pellicle on the surface of the medium and also makes the medium turbid.
Enzyme Production Medium

Casein Peptone Starch (CPS) Medium

Peptone0.5 gm, Glycerelml, Casein0.5 gm, K2ZHPG4.2 gm, MgS0O4.2 gm

FeCl30.01%, Starch 1gm, Aga20 gm, Distilled waterl000 ml, pH-7.2

10% inoculum was transferred from inoculum medium into fermentation medium and kept at room
temperature for 5 days. After 5 dayke culture medium was filtexd and centrifuged at 5000 rpm for 15
minutes to remove the cell mass. The supernatant was used as sample containing enzyme for further
estimation qualitatively.

Assay for Amylase Activity

Amylase Activity

One unit of enzyme activity is defined as the ambaf enzyme required for the production of micromole of
product from substrate under standard conditions. It is measured in units/ml

Amylase enzyme activity is the amount of amylase which produces 1ml of sugar i.e., glucose/min under
standard assay condliins. Amount of glucose formed gives activity of amylase on the substrate starch.Hence
the estimation of glucose can be correlated with enzyme activity.

Estimation of Glucose in the Broth by DNS Method

DNS reacts with reducing sugar like glucose and naktb400°C to form orangesd coloured complex which

has absorption maxima at 540nm. A standard graph using different aliquots of standard glucose solution
(Img/ml) was prepared and the concentration of glucose in the sample was determined. Using glucose
concentration amylase enzyme activity was found toa8€0 units/lit/min

Biodegradation by Bacterial Amylases

Plastic composites containing high levels of gelatinized corn stareA0@0dry weight basis) in combination

with petrochemicalbased, hydrocarbopolymers such as polyethylene (PE) and poly(ethytmracrylic acid)

(EAA) are being developed in an effort to facilitate the breakdown, or metabolism, of the composites by living
organisms. We have developed simple laboratory assay for biological @¢igradf starchcontaining plastics.
Plastics The plastic films used in this study were contained (dry weight basis) 40% starch,45% poly(ethylene
co-acrylic acid) (EAA), 15%urea (starch/EAA plastic) or 40%starch, 25% EAA, 25% low density polyedhylene (PE
10% urea (starch/PE/EAA plastic).

Plastic films were cut into strips 1123 cm wide and about 20 cm long. Each strip was numbered, and its
average thickness determined with a micrometer for subsequent tensile strength, measurements. Strips
equivalent b 0.75 g (4 strips) were added to each flask after being sterilized by soaking for 30 minutes in a
solution of 3% H20 2, followed by several rinses in sterile distilled water. Flasks were inoculated with 2 mL of a
freshly produced amylase extract, andneéncubated at 28C with gentle agitation.

Analytical Methods:Plastic strips were recovered from the flasks after the desired period of incubation, rinsed
carefully in distilled water, and adried at constant temperature and humidity (250 C, 50% humyjidor 5

days (final moisture content = 5%). Thedhy strips were weighed.
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RESULTS AND DISCUSSION
Starchplastic composites contain a mixture of two different types of materials

0] Hydrophobic, petrochemicalerived polymers (PE, EAA) known toHighly resistant to degradation
by living organisms, and
(i) A hydrophilic, natural polymer (starch) that is easily broken down by a wide array of organisms.

After several weeks of incubation the films tested were found to be showing considerable leveladatamn.
Though not fully degraded, our work gave us insight into a more interesting area where we all need to focus on
finding better alternates to chemical polymers or replacing them by the use of starch based plastics like potato
starch derived food dables, spoons, forks, starch based biofilms containing PHB(which is more readily
degradable),corn starch based materials etc.
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BIOREMEDIATION AND BIODEGRADATION FOR POLLUTION FREE ENVIRONMEN

Dr. N. MANJULA BHARATHI
Lecturer in Physics, Govt. Degree College for Women (A), Guntur.

ABSTRACT

Bioremediation is a waste management technique that involves the use of organisms to remove or neutralize
pollutants from a contaminated sit®ioremediation is the process of using organisms to neutralize or remove
contamination from waste. It igery important to understand that this form of waste remediation uses no
toxic chemicals, although it may use an organism that can be harmful under certain circumstances. A gross, but
simple explanation of bioremediation is the use of maggots in woun@& cantrol. Wounds that have
contamination can have maggots introduced to them. The maggots then eat the contamination, allowing the
wound to heal correctly. That is a form of medical bioremediation but there are many other types that are
used to control dierent waste contamination.

INTRODUCTION

Infact Biodegradatioris the biologically catalyzed modification of an organic chemical's structure. However,
this modification can be through different metabolic pathways and does not necessarily mean a reduction
toxicity. Mineralization, one type of biodegradation, is defined as the conversion of an organic substance to its
inorganic constituents, rendering the original compound harmlessTransformation is defined as any
metabolicallyinduced change in the chenalccomposition of a compound

KeywordsBioremediation Biodegradation, pollution,Environment,Microbes

At sites filled with waste organic material, bacteria, fungi, protists, and other microorganisms keep on breaking
down organic matter to decompose the st@. If suctenvironmentis filled with oil spill, some organisms
would die while some would survive. Bioremediation works by providing these organisms with different
materials like fertilizer, oxygen and other conditions to survive. This would help &k lthe organic pollutant

at a faster rate. In other words, bioremediation can help to cleawoiuppills

To clean up oil spills, bacteria are introduced to the area of the spill where they break down the hydrocarbons
of the oil into carbon dioxide; thiss anexample of bioremediation Toxic metals, such as mercury (ll), can be
converted into nontoxic forms, such as mercury , by bacteria.

Bioremediationis verysafebecause it uses the same microbes that already naturally occur in soil or water
this pracess simply adds more of these organisms to those already present. No dangerous chemicals are used
in the process, and harmful contaminants are completely destroyed.

According to the EPA,]J}E u ] S]}v ] ANSE Su vsS S§Z S pe ¢ v s ored® dowpn E E VP }(
Z 1 @& }pus s o5 v e+ ]v3} 0 ¢ S}YAE] }E v}v §}/E] p 5V oX_
WHYBIOREMEDIATIONINMPORTANT

Bioremediation is important for two reasons.

1. It uses no chemical$ One of the issues with using mamade chemicals in the treatment amédmoval of
contamination is that the chemicals eventually make it into the water supply. There were many chemicals used
at the beginning of theWaste managemergra that we now know were very harmful fant, animaland

human life once they reached theater supply.

2. It can allow waste to be recycled Another major reason that bioremediation is preferred is that once the
waste is treated and the contamination neutralized or removed, the waste itself can then be recycled. When
chemical remediation typeare used, the waste is still contaminated just with a less toxic substance and in
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general, cannot then enter into the recycle process. Bioremediation allows for more waste to be recycled

while chemical methods still create waste that cannot be used asddée stored somewhere

What are the 2 classes of Bioremediation used?

dz & E 3A} o0 e }( ]}E u ] 3]}v pe X }IV[E }v(pe 8Z 0 ** S5C %o

bioremediation available, the classes describe the general application of the smgariihe two classes are:

X In-situ t In situ refers to when contaminated waste is treated right at its point of origin. For example,
there may be soil that is contaminated. Rather than remove the soil from its point of origin, it is treated
right where itis. The benefit to in situ treatment is that it prevents the spread of contamination during the
displacement and transport of the contaminated material.

X Exsitu t Ex situ refers to treatment that occurs after the contaminated waste has been removed to a
treatment area. To use soil as the example again, the soil may be removed and transported to an area
where the bioremediation may be applied. The main advantage to this is it helps to contain and control
the bioremediation products, as well as making theaatigat was contaminated available for use.

TYPE®FBIOREMEDIATIOMERE ARE FAR MOREBNA TYPES OF BIOREMEDDA] BUT THE FOLLOWINGEARHE MOST

COMMON WAYS IN WHICHIS USED

1. Phytoremediationt use of plants to remove contaminants. The plants able to draw the contaminants

into their structures and hold on to them, effectively removing them from soil or water.

2. Bioventingt blowing air through soil to increase oxygen rates in the waste. This is an effective way to

neutralize certain oxygeressitive metals or chemicals.

3. Bioleachingt removing metals from soil using living organisms. Certain types of organisms are draw to

heavy metals and other contaminants and absorb them. One new approach was discovered when fish bones

were found to attrat and hold heavy metals such as lead and cadmium.

4. Landfarmingt turning contaminated soil for aeration and sifting to remove contaminants, or deliberately

depleting a soil of nitrogen to remove nitrogen based organisms.

5. Bioreactor t the use ofspecially designed containers to hold the waste while bioremediation occurs

6. Compostingt containing waste so a natural decay and remediation process occurs.

7. Bioaugmentationt adding microbes and organisms to strengthen the same in waste to allow tihe¢ake

over and decontaminate the area

8. Rhizofiltration t the use of plants to remove metals in water.

9. Biostimulation t the use of microbes designed to remove contamination applied in a medium to the waste.

Factors Responsible For Microbial Bioremaéidn to be Effective

The major advantage of the bioremediation methods is that it allows for contamination to be treated,

neutralized or removed and then produces a waste product itself that is more easily disposed of. In some

cases, there is no need fadisposal at all. In the case of the plants used in phytoremediation and
rhizofiltration, the plant is able to do something called bioaccumulation. This means is holds onto the
contaminant. As the plant is still growing, there is no need to remove andajest In many ways it is similar

to having a rechargeable battery. In the case of contaminated waste, it is the plant that keeps growing to allow

for more storage of waste. This is a uniquely cost effective solution for contaminated waste.

Microbial Population: Suitable kinds of organisms that can biodegrade all of the contaminants

Oxygen:Enough to support aerobic biodegradation (about 2% oxygen in the gas phase or 0.4 mg/liter in the

soil water)

Water: Soil moisture should be from 500% of the water blding capacity of the soil

Nutrients: Nitrogen, phosphorus, sulfur, and other nutrients to support good microbial growth

Temperature:Appropriate temperatures for microbial growth (@1
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pH:Best range is from 6.5 to 7.5
There are some types afontamination that are very difficult to use bioremediation for. The two biggest
concerns are:

1. Cadmium

2. Lead
Both of these are classified as heavy metals and are difficult to remove using microorganisms. As mentioned
earlier, a recent discovery about the sdrption rate of fish bone has proving successful In fact, bone seems to
hold the clue for removing heavy metal contamination. Char is used to remove small amounts of zinc, lead and
cadmium; and it is thought that the calcium in the fish bone is what mélefective.
Factors Affecting Rates of Biodegradation
Biodegradation may be influenced by pH, temperature, moisture, carbon sources, soil texture, aerobic versus
anaerobic conditions, the number of substituents, and the concentration of the polluttig. impossible,
Z}YA A U 38} u | Pv & o]l 8]}v }us 8z 5 pv]A E- 0o }v [8]}ve JE 1}
some microbes is a nutrient to others, what might be a damaging pH to some is beneficial to others, and so on.
A greater amount of dstituents will cause slower degradation in aerobic environments, but faster
degradation in anaerobic ones. Chlorine makes a molecule less degradable due to steric hindrance preventing
access to necessary enzymes, therefore molecules with higher chlorinaté slower to degrade in aerobic
conditions. High concentration of a pollutant generally results in faster rates of degradation. If the
concentration drops below a threshold concentration, the enzymes may not detect it and will cease to degrade
it.
Soil with small pores, especially clays, may cause biodegradation to take years due to the decrease in
bioavailability. Chlorine makes a molecule less degradable due to steric hindrance preventing necessary
enzymes from accessing the compound, therefore mdewith higher chlorination are slower to degrade.
The rate at which a compound is transformed, as well as the curves that describe its transformation, is
referred to as kinetics, and is affected by all factors listed above. First order kinetics (exjpbdenay) often
describes biodegradation when the initial substrate concentration is low, while-areler kinetics (linear
biodegradation) is often observed when the substrate concentration is very high. In some cases if the
concentration of the chemicafalls below a critical threshold concentration, the microbes can no longer
transform it and the chemical persists.
Advantages oBioremediation
1. Bioremediation is a publicly accepted treatment of polluted soil because it is based upon natural processes.
Microbes that metabolize contaminants increase in population when the contaminant is present. The inverse
is true, degradation of the contaminant causes population declines of those microbes. Usually the products
from treatment are harmless; such as canbdioxide, water, and cellular biomass.
2. Bioremediation is theoretically meant to completely degrade a wide range of pollutants into harmless
products on site. This removes the risks involved with transportation for treatment and elimination of
contamirated substances.
3. Bioremediation is meant to completely eliminate specific pollutants without the risks of transferring
contaminants from one environmental medium to another (land, air, water).
4. Bioremediation can be a cheaper alternative to otheteologies used for pollution mitigation.
Disadvantages oBioremediation
1. Only biodegradable compounds are capable of undergoing bioremediation. Not every compound is capable
of fully degrading quickly.
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2. The products of biodegradation may potentialhg even more persistent or toxic than the original

contaminant.

3. Biological functions are usually extremely specific and require the presence of microbes that are capable of

metabolizing the contaminants. In order for the correct microbes to be preséhé appropriate

environmental conditions, levels of nutrients, and contaminants need to be met.

4. Scaling up the size of studies from small initial studies to commesz# field operations is difficult.

5. The real environment contains contaminathsit are mixed, unevenly distributed, and in different phases

(solid, liquid, gas). More research needs to be completed to create technologies that can adapt.

6. Compared to other treatment technologies, bioremediation often takes more time.

7. Problems with ensuring adequate contact between the microbes and the contaminant. preferential pathway

and soil structure can leave uncertainty in remediation dispersal.

References

[1]. Fairley, D. J., Boyd, D. R., Sharma, N. D., Allen, C. C., Morgan..akjn& M. J. (2002). Aerobic
metabolism of 4hydroxybenzoic acid in Archaea via an unusual pathway involving an intramolecular
migration (NIH shift). Appl Environ Microbiol, 68(12), 6B265.

[2]. Hassam, Sara C. McFarlan, James K. Fredrickson, Kenneth téh, Mim Zhai, Lawrence P. Wackett,
and Michael J. Daly. "Engineering Deinococcus radiodurans for metal remediation in radioactive mixed
waste environments ." biotech.nature.com 18 (2000):%5b 2 Mar. 2008

[3]. Jessica R., Corinne E. Ackerman, and Kate Mv. SBiodegradation of Methyl TeButyl Ether by a
Bacterial Pure Culture." Appl Environ Microbiol. 11 (1999): 47&2. 2 Mar. 2008

[4]. Le Borgne, S., Paniagua, D., & Vazdudralt, R. (2008). Biodegradation of organic pollutants by
halophilic bacteria andrchaea. J Mol Microbiol Biotechnol, 15}, 7492. doi: 10.1159/000121323

[5]. Margesin, R., & Schinner, F. (2001). Biodegradation and biore mediation of hydrocarbons in extreme
environments. Appl Microbiol Biotechnol, 5663, 656663.

[6]. Kang, J. W. (2014). Reving environmental organic pollutants with bioremediation and
phytoremediation. Biotechnol Lett, 36(6), 1:2939. doi: 10.1007/s1052914-14669

[7]. Vidali, M. (2001). Bioremediation. an overview. Pure and Applied Chemistry, 73(7)11183

Proceedings of Two day National Seminar 'Microbial Technologies for Sustainable EnvironmeMTSE2017), PagelG
24" g25" January, 2017, Department dficrobiology GOVERNMENT COLLEGE FOR WOMEN (A), GUNTUR



Gopy Right ©KY Publications ISSN24550221(P)23942606 0O

Journal of Advanced Studies in Agricultural, Biological and Environmental Sciences (JABE)
Contents available at http://jabe.in/
A Peer Reviewetl Refereed, International Open Access Journal

MTSE-2017 BIODEGRADATION AND BIOREMEDIAT!

RHIZODEGRADATION OF HYDROCARBON FROM OILY SLUDGE

SIVA SAI KUNTA, POORNACHAND TODISETTI, VARA PRASAD K
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntti22#34

Rhizoremediation involves the use of plant growth promoting rhizobacteria (PGPR) to remove organic
pollutants from terrestrial environment. The main objective of this study was to evaluate the efficiency of
rhizoremediation through inoculation of hydrocarb degrading bacterial strains with and without nutrients in

the rhizosphere sporadically become contaminated with oily sludge. Bacterial strains viz. Bacillus cereus,
Bacillus altitudinis , comamonas and Stenotrophomonas maltophilia were isolated &douss oily waste

pits of oil fields.

Autoclaved soil was treated with oily sludge at 7:3 ratio and Alfalfa plant was inoculated with individual plant
growth promoting rhizobacteria (PGPR) with and without diammonium phosphate and ammonium nitrate. The
different saturates and total hydrocarbon was extracted by Soxhelt extraction and was analyzedHy &C

0, 5 and 10 d of incubation.

The inoculation 30% sludge with B. altitudinis accelerated the rate of degradatioraldnes and some
methyl branchedhan urnrinoculated soils. Oily sludge inoculated with B. altitudinis indicated that more than
80% of hydrocarbons were degraded at day 5 of incubation. No further degradation was observed till the end
of the incubation period. B. altitudinis is capabled&grading straight chain hydrocarbons rapidly than any
other strains.

Alfalfa is a Nsymbiotic plant and increased nutrient content under the rhizosphere promote degradation of n
alkanes. All other bacterial strains also showed significant interactidnaifidlfa for the biodegradation of oily
sludge but the rate of degradation remained slow than with B. altitudinis. Inoculation with B. altitudinis
accelerated the rehabilitation process and within 5 days the rehabilitation occurs.

Keywords: Rhizoremediati; PGPR; BioremediationsAlkanes; Hydrocarbon; Oily sludge

ENVIRONMENTAL POLLUTHKONEMEDIAL TECHNIQUES

K. RAMPRASADK.GOKUL, M. SWARNALATHAND M.SUSEELA
"Department of Zoology, Vikrama Simhapuri University PG Centre, Kavali, Nellore
4Department of Zoology, Vikrama Simhapuri University PG Centre, Kavali, Nellore

PDepartment of Zoology, Rayalaseema University, Kurnool

The global environment is under great stress due to urbanization and industrialization as well as population
pressure onthe limited natural resources. The environmental problems are diverse and sometimes specific
with reference to time and space. The nature and the magnitude of the problems are ever changing, bringing
new challenges, and creating a constant need for emglnewer and more appropriate technologies. The
major environmental threats include organic aqueous waste (pesticides), organic liquids (solvents from dry
cleaning), oils (lubricating, automotive, hydraulic, and fuel oils), and organic sludge/solidin@ajmtrations,

tars from dyestuffs intermediates). Mostly soil contaminations are the result of accidental spills and leaks.
There are several conventional techniques (chemical treatment process) available to treat some of these
chemicals, but due to theicost, end products which in turn are again toxic, these techniques fail to completely
eradicate these chemicals. One of the green technologies to treat these hazardous chemicals is
bioremediation. Bioremediation is an increasingly popular alternativedoventional chemical methods for
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treating waste compounds and media with the possibility to degrade contaminants, since it uses natural
microbial activity mediated by different consortia of microbial strains. The ideal solution for pollution
abatement isBioremediation, the most effective innovative technology to come along that uses biological
systems for treatment of contaminants. Although, this novel and recent technology is a multidisciplinary
approach, its central thrust depends on microbiology. Thihnology includes biostimulation (stimulating
viable native microbial population), bioaugmentation (artificial introduction of viable population),
bioaccumulation (live cells), biosorption (dead microbial biomass), phytoremediation (plants) and
rhizoremediation (plant and microbe interaction). Rhizoremediation, which is the most evolved process of
bioremediation, involves the removal of specific contaminants from waste product of contaminated sites by
mutual interaction of plant roots and suitable miciabflora. Phytoremediation is an emerging technology
that uses plants for the treatment/ mineralization of pollutants. Pollutants can be taken up inside plant tissues
(phytoextraction), adsorbed to the roots (rhizofiltration), transformed by plantenzyfpbgtotransformation),
volatilize via plants into the atmosphere (phytovolatilization), degraded by microbes in the root zone
(rhizoremediation) or incorporated to soil material (phytostabilization).

Key words: Bioremediation, Phytoremediation, MicrobiglpBhizoremediation

AQUACULTURE PROCESSING WASTES AS POTENTIAL SOURCE FOR VALUE ADL
PRODUCTS: A SPECIAL FOCUS ON SHRIMP WASTE

MAQSOOD AHMED MOHAMMER. RAMPRASADAND M.SUSEELA
!Department of Microbiology,S.KGovt Degree College,Gudur ,SPSR Nellore
’Department of Zoology, Vikrama Simhapuri University PG Centre, Kavali, SPSR Nellore

Aquaculture is in focus to the growing demand for food and is world fastest growing food production sector
with an annual growthE § }( {19 «]v 608X <] [+ }VSE] pus]l}v 8} A}JEo ««u poduE
India is 4' largest producer of fish and second largest in inland fish produdtidast two decades India had
shown phenomenal in increase in shrimp cultivation frbA® tons in 1996 to 42870 tons in 20@obally the

annual shrimp production by culture has increased from 8 million tons in 1985 to 154 million tons by the end
of 2011 .India is one of the major shrimp producing countries in Asia, contributing 9.06 million metric tons and
occupying second position next to Chiffde State of Andhra Pradesh with approximately 700 km costal belt,
major rivers like Krishna Godavari, Penaiagl brackish water lakes like Pullkat dominated the sector with over

73 percent of the total production in India (20@008) with more than 60 percent of the total water area
dedicated to prawn farming (3819 hectares), followed by West Bengal (4744) aitinual yield of 1.5 tons /
hectare. About 35 to 45 % by weight of shrimp raw material is discarded as waste when processed into
headless shelbn products. Peeling process which involves the removal of the shell from the tail of prawn,
increases the totalvaste production upto 46 45%. On a global basis, the shrimp processing in industry
produces over 700000 million tons of waste shell. Shell and head wastes of crustaceans contain chitin, proteins
and minerals. The constituents of shell waste make thennthyoof further processing and utilization. Shell
waste is mainly subjected to chemical processing for chitin/chitosan production by demineralization and
deproteinizing the waste chitin can be obtained. Bioconvertion processes are also taken up foodhetjom

of enzymes and bioactive materials by the utilization of waste. Chitosan and its derivatives are examples of
value added materials. They are produced from chitin, which is natural carbohydrate polymer found in the
skeleton of crustaceans. Nellodistrict in Andhra pradesh being the hub of shrimp cultivation known as
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shrimp capital of India with 2050 shrimp farms and 7105 Ha of land under culture there is huge availability of
these waste which may be deleterious to environment can utilized for esinn in to value added products.

The main aim of this work is to use aquaculture waste materials (prawn shells) which are hazard and toxic for
environment to prepare chitosan extract from and the use of this chitosan in successfully carried out various
applications in laboratory.

Key words : Chitosan, Crustaceans, Chitin, AquaculBlménp waste

BIOLOGICAL DEGRADATION OF PLASTICS

Dr.C. MADHAV| Dr.K.SUCHARITA
! Lecturer, Dept. of Microbiology, Govt. Degree College (M), Kurnool, A.P.
?_ecturer,Dept. of Microbiology, Govt. Degree College (W), Guntur, A.P.

Plastic is a broad name given to different polymers with high molecular weight, which can be degraded by
various processes. However, considering their abundance in the environment and théficépdn attacking
plastics, biodegradation of plastics by microorganisms and enzymes seems to be the most effective process.
Microorganisms such as bacteria and fungi are involved in the degradation of both natural and synthetic
plastics .The biodegratian of plastics proceeds actively under different soil conditions according to their
properties, because the microorganisms responsible for the degradation differ from each other and they have
their own optimal growth conditions in the soil. Polymers esply plastics are potential substrates for
heterotrophic microorganisms. This requires understanding of the interactions between materials and
microorganisms and the biochemical changes involved. Widespread studies on the biodegradation of plastics
have been carried out in order to overcome the environmental problems associated with synthetic plastic
waste. This paper reviews microbial and enzymatic biodegradation of plastics and some factors that affect
their biodegradability.

Key words: Microorganismsnvironmental problems, biodegradation of plastics.

NATURE FRIENDLY BIODEGRADAIIGREMIDIATION

B. JAISHANKAR BABU
Department of Genetics and Plant Breeding, Agricultural college, Bapatla, Guntur

Environment contaira large number of microorganisms ranging from I@& per ml in aquatic environment
whereas 107109 per gram in surface soils. The organisms like bacteria, fungi etc., play a very important role in
the transformation or alteration (through metabolic or zymatic action) of the structure of chemicals
introduced into the environment by a process named as biodegradation. The term is often used in relation to
ecology, waste management, biomedicine, and the natural environment (bioremediation) and is now
commorly associated with environmentally friendly products that are capable of decomposing back into
VSUE 0 0o U vVv3eX /§]s VvV EUE [+ A+ uvPuvs v E C o]JvP «Ce3 u AZ] Z
yard waste to crude oil and a natural process necesdar keep our planet clean and healthy. But
unfortunately, the rate at which we are producing waste far outpaces the rate of natural biodegradation,
making our current state unsustainable. As a result, landfills have been filling up at record rates, aradedi

and soil pollution is increasing. Hence a process called bioremediation which refers to the process of using
microorganisms to remove the environmental pollutants i.e. the toxic wastes found in soil, water, air etc., is
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being used these days. Theicrobes serve as scavengers in this process. The removal of organic wastes by
microbes for environmental cleamp is the essence of bioremediation. The other names used for
bioremediation are bidreatment, bioreclamation and bigestoration. The use ointrinsic or engineered
bioremediation processes offers several potential advantages like low cost, Nonintrusive, potentially allowing
for continued site use, Relative ease of implementation etc. that are attractive to site owners, regulatory
agencies, anthe public.

Keywords:Bioremidiation,Biodegradation,Pollution

PRIME FACTS OF BIODEGRADATION

D. RAJA SEKHAR AND M.NIRMALA DEVI

LECTURERS OF LIFE SCIENCES, S.G.K. GOVT. DEGREE COLLEGE, VINUKONDA, GUNT
dega.rajasekhar@gmail.com

Using microbial xenobiotic metabolism to degrade environmental pollutants like hydrocarbons,
polychlorinated biphenyls, polyaromatic hydrocarbons, heterocyclic compounds, pharmaceutical substances,
radionuclides and metals is called Microbial Biodegrachatisll the above mentioned pollutants are getting
released into our surroundings by anthropogenic causes, which adversely damage biodiversity and
environment as well. Several microorganisms effectively conduct this enzyme mediated process. Fungi,
bacteriaand yeasts are the major groups of microorganisms Btatdinobacter, Pseudomonas, Viribacillus,
Acinetobacter, Thalasobacillgpecies are some of the important microorganisms, involving in biodegradation.
These organisms are rich sources of enzymes likeomdi oxygenases and alkane hydroxylases, which are
noted biocatalysts for biodegradation. This microbial activity is mainly based on two processes such as growth
and cometabolism. In the growth an organic pollutant is used as primary source of carb@menyy source

and in the cometabolism an organic compound is matabolised in the presence of a growth substrate that is
used as the primary carbon and energy source. The process of biodegradation is controlled by many external
factors like oxygen availalyl, nutrient availability, temperature, pH, salinity, light etc., Biodegradation is an
ecofriendly task of eradicating harmful and potential pollutants from our vicinity.

Keywords: xenobiotic metabolism, cometabolism etc.,

ROLE OF MICROORGANISMS INBBRADATION

M.ARUNA & M.ADILAKSHMI
Department of Zoology, JMJ College For Women(Autonomous), Tenali

In nature, cellulose, lignocellulose and lignin are major sources of plant biomass; therefore, their recycling is
indispensable for the carbon cycle. Each polymer is degraded by a variety of microorganisms which produce a
battery of enzymes that work syngically. In the near future, processes that use lignocellulolytic enzymes are
based on microorganisms could lead to new, environmentally friendly technologies. Bacterial treatment
significantly and drastically reduced the toxicity associated with dispestedydrocarbordegrading bacterial
species demonstrate a unique response to dispersed oil compared to their response to crude oil, with
potentially opposing effects on toxicity. While some species have the potential to enhance the toxicity of crude
oil by producing biosurfactants, the same bacteria may reduce the toxicity associated with dispersed oil
through degradation. Some biodegradation processes originating from the activity of microorganisms in the
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black crusts of historic buildings. The cruste amainly composed of gypsum, carbonaceous patrticles, and
polycyclic aromatic hydrocarbons. The slowly dissolving gypsum from black crusts represents a continuous
source of sulphur for microbial growth., there is a continuous deposition of pollutants omrtkigonment

and at the same time a biodegradation of pollutants by microorganisms leading to their removal.

Key WordsCellulose, Lignin, Biodegradation, biosurfactants, hydrocarbons.

GEOBACTERIA CONSUMES RADIOACTIVE CONTAMINATION

ANJI REDD®, T.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, Andhra Pradesh, India.

The nano wires grown by certain types of bacteria can also betagetunobilize harmful materials

like uranium t andkeep them fromspreading A research team at Michigan State University has

learned that Geobacter bacteria, which is found naturally in soil, essentially electroplates uranium,

E v E]JvP ]3 ]Jvelop o ¢} 18 Vv[E Je*}oA v }v3u]lvs PE}uv A 3
brought into uranium contamination sites like mines and nuclear plants in order to contain the
radiation, potentially limiting the disastrous consequences of these types of spill. The poster
presents different kinds of microbes that can be used for prémgradioactive contamination and

its process.

Key words: Uranium; Geobacter; Nano wires.

GULF OIL SPILL GASES EATEN BY BACTERIA

E. JASVANTBS,T.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, ARddlash, India.

Certain types of bacteria can actually clean up troublesome environmental pollutants like spilled
petroleum. In fact, a specific strain called Alcanivorax drastically increases in population when an oil
spill provides them with large amoumt }( (}} U <} §Z § §Z C[&E o 8} CE ulA up Z
dZ CatlEvorkon the Deepwater Haron spilin the Gulf of Mexico right now, and while they

&S JvoC V[E pv } 8Z A <3 ubP SZ3§ Z- v }v 8§} §Z]e & P]J}v
provide a beneficial effect.
Key wordsoil spillag; Alcanivoraxgulf.
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BACTERIA EAT POLLUTION AND GENERATE ELECTRICITY

I. RADHIKAS.T.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, Andhra Pradesh, India.

Bacteria with tiny wirdike appendages called nanowires not only digestid waste t including PCBs and
chemical solvents they produce electricityAZ]o $Z C[E § ]$X Kv §C %ShdwanellaCEsd po EU
deep-sea bacteria that grows these oxygseeking nanowires when placed in lexygen environments.
Ze+e E Z Es J*}AE 328§ AZv 8Z u] &} <[ VVIAIE « E %E] I A13Z %o
carry a current. If these capabiéis can be harnessed effectively, they could one day be used in sewage
treatment plants to simultaneously digest waste and power the facilifié® poster presents the method by
which these bacteria can be used to produce electricity.
Key words: Nanowige Shewanella; Power

BIODEGRADATION AND BIOREMEDIATION

T. NAGA RAMYA KRISHNR. GAYATHREE DEPLLAKSHMI THANMAI
'p. G Student, Department of Soil Science & Agricultural Chemistry, Agricultural College,
Bapatla. ANGRAUW chitti.ramyakrishna@gmail.com

Biodegradation or biological degradation is the phenomenon of biological transformation of organic
compounds by living organisms, particularly the microorganisms. Biodegradation basically involves the
conversion of complex oemic molecules to simpler (and mostly ntoxic) ones. Several factors influence
biodegradation. These include the chemical nature of the xenobiotic, the capability of the individual
microorganism, nutrient and $upply, temperature, pH and redox potertigAmong these, the chemical
nature of the substrate that has to be degraded is very important. Bioremediation refers to the process of
using microorganisms to remove the environmental pollutants i.e. the toxic wastes found in soil, water, air etc.
The micobes serve as scavengers in bioremediation. The removal of organic wastes by microbes for
environmental clearup is the essence of bioremediation. The other names used (by some authors) for
bioremediation are bidreatment, bioreclamation and biaestoration
Key words: Biodegradation, Bioremediation, Microorganisms.

BIOPLASTICSAN ALTERNATIVE FOR FOSSIL FUELS

P. KAMANL TEJA, S.T.V.RAGHAVAMMA, RAMA RAO NADENDLA

Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, Andhra Pradesh, India
Thereis a common in life: large and complex molecules result from the synthesis of units that are later joined
together. Mankind learned this principle and employed it to develop language, culture, technology. This same
principle is applied in the petrochemicandustry by fractionating the fossilized carbon chains into small
molecules and then polymerizing them in order to develop synthetic polymers, which are much more flexible,
E *]*S vS v ME 0 SZ v Vv 3UE 0o %}oCu E+X K AapH ifdusEalize}ioi af@d} %o 1o 3]}V
more use of petroleum based product which makes our environment unsuitable, less balanced and more toxic.
The increasing use of plastics and their accumulation has further more contributed 4po#lation due to its
non biodegr Jo]3CX_ ]}% o0 3] ¢ }ve3]3us v u EP]JVP v JvVv}A 3]A ]V pueSE] «
new synergies and collaborations among chemical, biotechnical, agricultural and consumer sectors.
Key words: Biplastics; microorganisms; ecfriendly.

Proceedings of Two day National Seminar 'Microbial Technologies for Sustainable EnvironmeMTSE2017), Page22
24" g25" January, 2017, Department dficrobiology GOVERNMENT COLLEGE FOR WOMEN (A), GUNTUR



Gopy Right ©KY Publications ISSN24550221(P)23942606 0O

Journal of Advanced Studies in Agricultural, Biological and Environmental Sciences (JABE)
Contents available at http://jabe.in/
A Peer Reviewetl Refereed, International Open Access Journal

MTSE-2017 BIODEGRADATION AND BIOREMEDIAT

MICRO ORGANISMS: A BOON FOR DEGRADATION OF PLASTICS
P.V. SAl SUMANTH

Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, Andhra Pradesh, India.
One of the major pollutants in the environment for centuries is plastic. Their accumulation is hazadd
causes various environmental problems. Biodegradation refers to changes in an material due to environmental
factors like light, moisture, heat, cold along with biological agents like bacteria and fungi. Plastics can be
degraded effectively using vaus strains of bacteria. A large number of microorganisms are being used for
degradation of plastics. In future, degradation using microorganisms will be a promising tool for cleaning the
environment.
Key words: micro organisms; environment; degradation.

BEHAVIOR OF BACTERIA DESIGNED FOR BIOREMEDIATION AND BIODEGRADATION

B. SAl SPANDANS,T.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, Andhra Pradesh, India.

Bioremediation is the process of usibglogical agents to remove toxic wastes from environment. It is the
most effective management tool to manage the polluted environment and recover contaminated soil.
Bioremediation is an innovative technology that has the potential to alleviate the taxitamination.
Biodegradation is the decay or breakdown of materials, when microorganisms use an organic substance as a
source of carbon and energy. The recombinant microbes function in microcosms according to their design. The
survival and fate of recombamt microbes in different ecological niches under laboratory conditions is
observed to be same as unmodified parental strain. The behavior of genetically engineered microbes can be
predicted more accurately through the coupling of regulatory circuits tuattrol the expression of catabolic
pathways to killing genes, so that the genetically engineered microbes survive in polluted environments, but
die when the target chemical is eliminated.

Key words: bioremediation; biodegradation; recombinant microbes
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MICROBIAL FUEL CELLS FOR SUSTAINABLE WATER RESOURCES MANAGEMEN

Dr.C. MADHAV) Dr.K.SUCHARITA
'Lecturer, Dept. of Microbiology, Govt. Deg@mllege (M), Kurnool, A.P.
2 ecturer, Dept. of Microbiology, Govt. Degree College (W), Guntur, A.P.
ABSTRACT
This paper focuses on the renewable energy production which is a ldeger prospect that requires
substantal technical and manufacturing advances. Microbial fuel cells (MFCs) systems have been of great
interest as a potential candidate for future alternative energy production. The technology represents one of
the oldest sources of microbial energy today. Heer, due to recent discoveries and improvements in fuel
cell design, it has been the recent focus of MFCs usage in wastewater application regarded as very useful and
promising. MFC technology is an emerging biotechnology that utilizes bacteria to geaksetécity from the
degradation of organic substances, for instance, acetate and glucose. MFCs are as diverse chemically as the
bacteria that power them. In MFCs, the oxidation reactions occur inside the bacteria, and electrons must be
transferred to theextracellular anode, and then flow through an external circuit to react with an electron
acceptor such as oxygen. MFCs use biomass as the substrate (metabolic oxieldtiction reactions) and
microorganisms as the catalyst, exploiting whole living aelés aim to gain energy.
KEYWORDBFC technology, oxidatiereduction reactions, degradation of organic substances, energy
production.
INTRODUCTION
Microorganisms such as Geobacteraceae can be responsible for this oxidation, using Fe3+, Mn4+ or humic
acids as electron acceptor in natural conditions. Geobacter species have novel electron transfer capabilities
and harvest electricity from waste organic matter and renewable biomass; besides that, their impact on the
natural environment and their applican to the bioremediation of contaminated environments also attract
great interests. For instance, they can destroy petroleum contaminants in polluted groundwater by oxidizing
these compounds to harmless CO2. Base on improved understanding of the fumgtadrteobacter species,
it has been possible to modify environmental conditions in order to accelerate the rate of contaminant
degradation.
Besides, numerous species of microorganisms are capable of metabolizing glucose in the anaerobic anodic
chamber & MFCs, for instanceBacillus subtilis, Escherichia calid Lactobacillus plantarumFor aerobic
cathodic chamber, Bacillus species are thermophyllic and alkaliphilic bacteria that can thrive in aerobic
conditions to power a MFC and be used in fuel dellinvestigate the effect of temperature and pH value.
According to this microorganism, it is found that temperature does not have a significant effect on the fuel cell
efficiency (between 20°0 degrees).
Manganese oxidizing bacteria belong to the specibeta Proteobacteria. They are filamentous;
chemoorganotrophs and gram negative. They can live in freshwater and saltwater ecosystems .The oxidation
of Mn(ll) to Mn(IV) is thermodynamically favored under aerobic conditions, with a negative free energy of
approximately 16 kcal/mol . Mn2+ causes problems of corrosion and leave color residue in sinks in drinking
water systems. By the oxidation of manganese oxidizing bacteria, Mn2+ will become MnQO2 as precipitation
Numerous species of microorganisms areatalp of metabolizing glucose in the anaerobic anodic chamber of
MFCs, for instance, Bacillus subtilis, Escherichia colilamtbbacillus plantarum For aerobic cathodic
chamber, Bacillus species are thermophyllic and alkaliphilic bacteria that can ithraerobic conditions to
power a MFC and be used in fuel cells to investigate the effect of temperature and pH value. According to this
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microorganism, it is found that temperature does not have a significant effect on the fuel cell efficiency
(between 2070 degrees)
Biological principles of MFCs:
The MFCs require microorganisms to switch from their natural electron acceptors such as oxygen and nitrate,
to an insoluble electron acceptor, the anode . In MFC, as shown in Figure 6, each biological degradation
process of organic matter is an oxidation process. Under anaerobic conditions, it is possible to exploit the
degradation process for electron recovery. In normal microbial metabolism, usually the glucose is oxidized by
anaerobic conversion when its elegtrs are released by enzymatic reactions. The electrons are stored as
intermediates to provide the living cell with energy to fuel the reactions for maintenance and growth. When a
substrate is anaerobically oxidized in the anodic compartment to productretecthe potential decreases. At
the same time, the potential increases in the cathodic compartment due to the reduction of a reagent. The
difference in potential caused by the oxidation of a substrate at the anode and reduction of a substrate at the
cathode produces the current. A typical MFC consists of two separate chambers, anaerobic anode and aerobic
cathode compartments,
METHODOLOGY
Microorganisms performances In MFC design In MFC design, bacteria gain energy by transferring electrons
from an electon donor, such as glucose or acetate, to an electron acceptor, such as oxygen. The larger the
difference in potential between donor and acceptor, the larger the energetic gain from the bacterium, and
generally the higher the growth yield will be. In a MB&cteria do not directly transfer their electrons to their
characteristic terminal electrons acceptor, but these electrons are diverted towards an electrode, i.e. an
anode. The electrons are subsequently conducted over a resistance or power user tevzatti®de and thus,
bacterial energy is directly converted to electrical energy. So, a typical MFC consists of two separate
chambers, anaerobic anode and aerobic cathode compartments.
DISCUSSION
During recent years, microbial fuel cell (MFC) has been proved to become a promising biotechnology utilizing
bacteria that are capable of recovering electrical energy from organic matter. It can effectively convert organic
contaminants to clean energy (eleicity) at normal temperatures and pressures. Previous studies
demonstrated that MFCs can be used to harvest biologically generated electricity from organic wastes such as
wastewater, sediments and even rhizodeposits . Due to this, MFC has greatiglotenits application in
wastewater treatment plants to simultaneously remove organic pollutants in wastewater and produce energy.
CONCLUSION ANMURPOSE OF PRESENT STUDY
The idea of using bacteria in MFCs to capture electricity has been around fortsomehowever, power
production was very low and required the addition of extracellular mediators to shuttle electrons from inside
to outside of the bacterial cell. Known newer systems adopt mediless MFCs that employ biofilms due to
the designation ofower internal resistance. Maximizing power generation in MFCs will require innovative flow
pattern and increased electrodelectrolyte interaction that minimize internal resistance. Additionally, finding
methods to increase the cathode potential, withygen as the electron acceptor, could have a substantial
impact on power generation.
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BIOENERGY

MARIYYAMA& PADMA BAI

M.Sc. Zoology, Government College for Women, Guntur
Bio-energyisrenewable energynade available from materials derived from biological sources. Biomass is any
organic material which has stored sunlight in the form of chemical enegg.fael it may includevood, wood
waste,straw, manure sugarcaneand many other byroducts from a variety of agricultural processes.
In its most narrow sense it is a synonynbio-fuel, which is fuel derived from biological sources. In its broader
sense it includebiomass the biological material used as a Hi®l, as well as the social, economic, scinti
and technical fields associated with using biological sources for energy. This is a common misconception, as
bio-energy is the energy extracted from the biomass, as the biomass is the fuel and thaebgy is the
energy contained in the fuel.
One ofthe advantages of biomass fuel is that it is often apbyduct, residue or wastproduct of other
processes, such as farming, animal husbandry and forestry. Biomass can be converted to other usable forms of
energy like methane gas or transportation fuéke ethanol and biodiesel. Rotting garbage, and agricultural
and human waste, all release methane gadso called "landfill gas" or "biogas." Crops, such as corn and sugar
cane, can be fermented to produce the transportation fuel, ethanol. Biodieselhanttansportation fuel, can
be produced from lefover food products like vegetable oils and animal fats. Also, Biomass to liquids (BTLS)
and cellulosic ethanol are still under research.
Keywords: bieenergy, biemass, bigfuel, energy, fuel, bialiesel,bio-gas, byproduct, agricultural processes &
wastes.

BIOFUELS FROM MICROALGAREVIEW OF TECHNOLOGIES FOR PRODUCTION,
PROCESSING, AND EXTRACTIONS OF BIOFUELS

SHANKAR Y.VH, N.RAMARAD
WIVI PharmD, Chalapathi Institute of Pharmaceutical Sciehees, Guntw; Email shankary7@gmail.com
2Principal, Chalapathi institute of pharmaceutical sciences, Lam, Guntur

Microalgae are photosynthetic microorganisms with simple growing requirements (light, sugars, CO2, N, P, and
K) that can produce lipids, proted and carbohydrates in large amounts over short periods of time. It is
obvious that continued dependence on fossil fuel energy resources is unsustainable, leading to both depleting
world reserves and the green house gas emissions . Therefore, ther@areus research initiatives aimed at
developing alternative renewable and potentially carbon neutral solid, liquid and gaseous biofuels as
alternative energy resources. However, first generation biofuels derived from terrestrial crops such as
sugarcane, iggar beet, maize and rapeseed plays an enormous strain on world food markets, contribute to
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from lignocellulosic agriculture and forest residues draim nonfood crop feedstocks address some of the
above problems; however there is concern over competing land use or required land use changes. Therefore,
based on current knowledge and technology projections, third generation biofuels specifically dedred
microalgae are considered to be a technically viable alternative energy resource that is devoid of the major
drawbacks associated with first and second generation biofuels. These microalgae can be processed into both
biofuels and valuable eproducts This paper focuses on the biomass production, harvesting, conversion
technologies, and the extraction of useful-pmducts. It was found that , microalgakerived biofuels could
progressively substitute a significant proportion of the fossil fuels meguio meet the growing energy
demand.

Key words: microalgae, fossil fuel, biofuels.

BIOPLASTICS AND BIOENERGY

P. SWARUPA

M.Sc zoology ,G.C.W [A], Guntur
Bioplastics are plastics derived from renewable bionsmgces,such as vegetables fats and oils,corn starch or
microbes.bioplastic can be made from agricultural by products and also from used plastic bottles and other
containers using microorganisms common plastics,such as fossil fuel plastics are derivgzbtimieum or
natural gas.Bioplastics can break down in either anaerobic or aerobic environments,depending on how they
are manufactured bioplastic can be composed of starches,cellulose,biopolymers and a variety of other
materials.
Bioenergy is renewable engy made available from materials derived from biological sources biomass is any
organic material which has stored sunlight in the form of chemical energy.As a fuel it may include wood,wood
waste,straw,manure,sugarcane and many other by products from etyaof agricultural process.By
2010,there was 35gw[47,000,000hp] of globally installed bioenergy capacity for electricity generation of which
7gw[9,4000,00hp] was in the united states.in its most narrow sense.it is a synonym to biofuel,which is fuel
derived from biological sources.in its broader sense it includes biomass,the biological material used as a
biofuel as well as the social,economic,scientific and technical fields associated with using biological sources for
energy.This is a common misconcept@s bioenergy is the extracted from the biomass,as the biomass is the
fuel and the bioenergy is the energy contained in the fuel.There is a slight tendency for the word bioenergy to
be favoured in escape compared with biofuel in america.
Key words:
Bioplastics, bioenergy, environment,renewable,aerobic.

BIOENERGY AND BIOPLASTICS FOR SUSUTAINABLE ENVIRONMENT

K. SAI SRIKAR,T.V.RAGHAVAMMA, RAMA RAO NADENDLA

Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur, Andhra Pradesh, India.
Bio energy and Bio plastics produced by microbial technology decreases the damage to the environment. Bio
energy is the renewable energy produced by the living organisms by the natural sources. Most of them are
finding new ways to convert biomass into bio &ieised as bienergy. Bieplastics are plastics derived from
renewable biomass source, such as vegetables, fats and oils from micro biota. These bio plastics are mainly
used as opposite of polymers derived from fossil resources. The usage of these lgjp andrbieplastics are
easily degradable and do not cause much harm to the environment with the help of the microbes and to
maintain sustainable environment
Key words: Bio mass; fossil resources; natural polymers; microbiota.
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MTSE-2017 BIOENERGY & BIOPLASTI

ENRICHMENT OF STERILIZBGAS MANURES WITH BENEFICIAL MICROORGANISMS

Y.KAVYA A.VIJAYA GOPAIN.TRIMURTUIZU
Department of Agricultural Microbiology, Advanced Post Graduate Centre, Acharya N. G. Ranga Agricultural
University, Lam, Guntur.
Department of Microbiology, AgriculturBlesearch Station, Acharya N. G. Ranga Agricultural University,
Amaravathi, Guntur
The beneficial microorganisms used in the enrichment studRkizbbium, Pseudomonas, Azotobacter,
Azospirillumy were collected from the department of Agricultural Microloigy, College of Agriculture,
Rajendranagar, Hyderabad. Biogas manure samples were collected from biogas digesters set with six different
substrates (cow dung, press mud, poultry litter, kitchen wastes, maize stalks and fruit wastes) after the gas
production stopped and the manures were sterilized. Beneficial microorganisms were added individually to the
sterilized biogas manure samples. The beneficial microorganisms viability in the enriched biogas manures was
monitored upto the end of tenth week and thadrease in population was observed in all the biogas manures
samples indicating that the biogas manure samples from different substrates support the beneficial
microorganisms population for atleast 4 weeks duration.
Key words:Cow dung, Enrichment, Kiteh wastes, Maize stalks, Poultry litter, Press mud, Viability.
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BIOMININGt A USEFUL APPROACH FOR METAL EXTRACTION TO LIMIT ENVIRONMENT
POLLUTION

P. GAYATHREE DEVI NAGA RAMYA KRISHNAR.LAKSHMI THANMA|
123p G Students, Department of Agronomy, Agricultural College, Bapatla. ANGRAU

Biomining is the extraction of specific metals from their ores through biological means usually bacteria.
Although it is a new technique used by the mining industry to extracenals such as copper, uranium and
gold from their ores but nowadays biomining occupies an increasingly important place among the available
mining technologies due to environment pollution. Traditional extractions involve many expensive steps such
as roasing and smelting, which requires sufficient concentrations of elements in ores while low concentrations
are not a problem for bacteria because they simply ignore the waste which surrounds the metals, attaining
extraction yields of over 90% in some casBgmining is a general term used to describe the use of
microorganisms to facilitate the extraction of metals from sulfide or {containing ores or concentrat&.he
future of biomining is challenging, as it offers advantages of operational simplisitycdpital and operating
cost and shorter construction times that no other alternative process can provide. In addition, minimum
environmental impact and the use of this technology in the mining industry is set to increase. Increased
concern regarding thefect of mining on the environment is likely to improve the competitive advantage of
microbially based metal recovery processes. The enforcement of more stringent legislation to limit
environmental pollution would make biomining more attractive.
KeywordsBiomining, Minerals, microbes

MICROBES AND THEIR ROLE IN MINING

K.LAKSHMI SAROJAT.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute Of Pharmaceutical Scinces, Lam, Guntur, 522001

Bio-mining is one of the biotechnological procedures used to recover various types of minerals from the ores
by using microorganisms. It can also be explained in terms of bioleaching -oxitation. Bioleaching is
defined as conversion of insoluble valila materials into soluble forms by means of micro organisms. In
industry bioleaching takes place in three processgsleap or dump bioleaching 2) Stirred tank bioleaching 3)
In-situ or in place bioleaching. Heap bioleaching is most widely used prodéssmetal leaching organisms
use iron and sulfur compounds as electron donors and fix carbon dioxide. Many of these produce sulfuric acid.
Some of the organisms used higning are Sulfolobusin bioleaching of Molybdenite Actinomycetes
Pseudomonasand Neisseriain extraction of GoldThiobacillusn copper bioleaching. Fungi also used in-bio
mining. Biemining is cheap, efficient and also environment friendly method of mineral recovery. Microbial
leaching is process by which metals are dissolved fronbeaging rocks using micro organisms It is unaffected
by low concentrations of the metals and reduces air pollution and little damage to the environment.
Key Words: Bimnining; Bioleaching; Mineral recovefyseudomonagsThiobacillus

BIOMINING

R.PRASANTHS.T.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur 522 034

Bio-mining is the process of extracting metals from ores and concentrates by using biological means like
bacteria, fungi. Though it is a weprocess followed by mining industry for extraction of minerals like copper,
uranium and gold from their ores but nowadays 4onining plays an important among the available mining
technigues. Biamining attains extraction yields of 90% of minerals froreorThis presentation deals with the
process of biemining, fundamentals of bimining including bioleaching mechanisms, how bacteria are used in
these processes, applications of #ioning, advantages of bimining over other extraction techniques.
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BIOMININGt A USEFUL APPROACH FOR METAL EXTRACTION TO LIMIT ENVIRONMENT

POLLUTION

P. GAYATHREE DEWI NAGA RAMYA KRISI—?NR.LAKSHMI THANMAI
123p G Students, Department of Agronomy, Agricultural College, Bapatla. ANGRAU

Biomining is the extraction of specific metals from their ores through biological means usually bacteria.
Although it is a new technique used by the mining industry to extracenals such as copper, uranium and
gold from their ores but nowadays biomining occupies an increasingly important place among the available
mining technologies due to environment pollution. Traditional extractions involve many expensive steps such
as roasing and smelting, which requires sufficient concentrations of elements in ores while low concentrations
are not a problem for bacteria because they simply ignore the waste which surrounds the metals, attaining
extraction yields of over 90% in some casB@mining is a general term used to describe the use of
microorganisms to facilitate the extraction of metals from sulfide or {containing ores or concentratd.he

future of biomining is challenging, as it offers advantages of operational simplisitycdpital and operating

cost and shorter construction times that no other alternative process can provide. In addition, minimum
environmental impact and the use of this technology in the mining industry is set to increase. Increased
concern regarding theffect of mining on the environment is likely to improve the competitive advantage of
microbially based metal recovery processes. The enforcement of more stringent legislation to limit
environmental pollution would make biomining more attractive.

KeywordsBiomining, Minerals, microbes

MICROBES AND THEIR ROLE IN MINING

K.LAKSHMI SAROJAT.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute Of Pharmaceutical Scinces, Lam, Guntur, 522001

Bio-mining is one of the biotechnological procedures used to recover various types of minerals from the ores
by using microorganisms. It can also be explained in terms of bioleaching -oxitation. Bioleaching is
defined as conversion of insoluble vall@ materials into soluble forms by means of micro organisms. In
industry bioleaching takes place in three proces$gsleap or dump bioleaching 2) Stirred tank bioleaching 3)
In-situ or in place bioleaching. Heap bioleaching is most widely used prodé&smetal leaching organisms

use iron and sulfur compounds as electron donors and fix carbon dioxide. Many of these produce sulfuric acid.
Some of the organisms used higning are Sulfolobusin bioleaching of Molybdenite Actinomycetes
Pseudomonasand Neisseriain extraction of GoldThiobacillusn copper bioleaching. Fungi also used in-bio
mining. Biemining is cheap, efficient and also environment friendly method of mineral recovery. Microbial
leaching is process by which metals are dissolved fronbeaging rocks using micro organisms It is unaffected

by low concentrations of the metals and reduces air pollution and little damage to the environment.

Key Words: Bimnining; Bioleaching; Mineral recovefyseudomonagsThiobacillus
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BIO-MINING

R.PRASANTHS.T.V.RAGHAVAMMA, RAMA RAO NADENDLA
Chalapathi Institute of Pharmaceutical Sciences, Lam, Guntur 522 034

Bio-mining is the process of extracting metals from ores and concentrates by using biological means like
bacteria, fungi. Though it is a weprocess followed by mining industry for extraction of minerals like copper,
uranium and gold from their ores but nowadays 4onining plays an important among the available mining
techniques. Biamining attains extraction yields of 90% of minerals froresorThis presentation deals with the
process of biemining, fundamentals of bimining including bioleaching mechanisms, how bacteria are used in
these processes, applications of #ioning, advantages of bimining over other extraction techniques.
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